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See  Meehan,  P.  A. . .         . .         . .         . .         - .         . .  647a 

American  Drying  Processes.  Inc.    See  Lissauer,  A.  W.    . .  436A 

American  Elementary  Electric  Co.    See  Engle.  G.  S.       . .  824a* 
American  Laundry  Machinery  Co.         Centrifugal    dryers  ; 

Safety  control  devices  for ■  (P)           . .         . .  3A 

Centrifugal  drying  apparatus  (P)            . .          . .          . .  3a 

Centrifugal  extractors  (P)              . .          . .          . .          -  -  3a 

Starch  ;  Preparation  of for  textile  fibres  or  fabrics 

(P)           202a 

American    Lead    Pencil   Co.    Pencil   leads   and   the   like ; 

Manufacturing (P)         665a* 

American  Magnesium  Corp-    See  Nicol,  D.  S.      . .         . .  823a 
American  Manganese  Steel  Co.     Manganese  steel ;    Method 

of  making  (P) 31A* 

Manganese  steel ;    Method  of  recovering  (P)      . .  30a* 

American  Metal  Co..  Ltd.     See  Carstens,  A.  B.    . .        2S8a.  302a 

American  Platinum  Works      See  Koch.  T.               . .          . .  493A 
American  Potash  Corporation.     See  Charlton,  H.  W.  193a, 

231A,  405a,  597A 

See  Meadows.  T.  C.            191a 

American  Rubber  Co.     See  Dennison.  C.  H.            . .          . .  362a 

See  Gibbons,  W.  A 362a.  066a 

American  Smelting  and  Refining  Co.     See  Cameron,  F.  K.  . .  695a 

American  Steel  and  Wire  Co.     See  Weaver,  AT              . .  626a 

American  Thread  Co.     See  Wild.  J    E          542a* 

American  Trona  Corp.     See  Morse,  H.  W.  . .          . .          . .  544A 

American  Zinc,  Lead,  and  Smelting  Co.,  and  L.  E.  Wemple. 

Zinc  oxide  ;    Preparation  of  pigment .     (P)  123a* 

Ames,  R.     Sewage  and  other  foul  liquids  ;    Apparatus  for 

aerating .     (P) 525a 

Ames.  R.  Y.     See  Allen.  B.  J 366a* 

Amin,  B.  M.     Indican  ;  Improved  method  of  preparing 

from  indigo-yielding  plants   . .          . .          . .          . .  10a 

Amme,  Giesecke,  und  Konegen  A.-G.  Kilns  for  burning 
cement,  lime,  dolomite,  etc. ;   Compressed  air  inlet 

for  .     (P) 288a 

Amsler,  W.  O.    Muffle  furnace  (P) 507A 

Amsterdamsche    Superfosfaatfabriek.       Ammonium    salts ; 

Manufacture  of .    (P) 231a 

Amstutz.  N.  S.    See  Simpson,  D.  J.             693a 

Amyot.  J.  A.  Waters  of  the  Great  Lakes  ;  Procedure  used 
in  examination  of- during  the  pollution  investi- 
gations in  1913            102R 

Anaconda  Copper  Mining  Co.     See  Elton,  JO      . .          . .  549a 

Anchors,  G  It.     Nitrocarbohydrates  ;  Manufacture  of . 

(P)           249a 

Anders,  H.  R.,  and  Roessler  and  Hasslacher  Chemical  Co. 

Hair  ;    Process  of  treating  .     (P)        . .          . .  484a 

Treating  goods  with  fluids  ;   Method  and  apparatus  for 

.     (P)         590a 

Anderschou.  H.  W.     Yeast;    Treating  waste  brewers' 

to  render  it  suitable  for  baking  purposes  (P)      . .  701A 
Andersen.  A.  C     Proteins  and  methods  for  determining  their 

composition       . .          . .          . .         ■. .          . .          . .  637a 

Andersen.    O.    Lead    oxides;     Determination    of    volatile 

matter  in  . .          . .          . .          . .          . .  19A 

Lead  silicate  glass  melts  ;    Volatilisation  of  lead  oxide 

from 24A 

Anderson,  E.,  and  ft.  J.  Nestell.     Calcium  and  potassium 

sulphates ;    Formation  of  double  salts  of  at 

100°  C 401A 

and  others.     Potassium  chloride  ;    Obtaining  ■ from 

furnace  dust  (P)          749a 

Anderson,  G.  W.    Gas  purification  ;    Oxide  . .         . .  288a 

Anderson.  J.  A.     See  Peterson.  W.  H 607a 

Anderson,  J.  H.,  and  General  Electric  Co.     Electric  lamps  ; 

Leading-in  conductor  for (P)              . .          . .  291A 

Anderson.  M.  S.,  and  W.  H.  Fry.     Soil  extracts  ;  Solid  phases 

obtained  by  evaporation  of , .          . .          . .  579a 

Anderson,  R.  J.  Combustion  of  fuel  ;  Apparatus  for (P)  714a 

Copper-aluminium  alloy  ;   Manufacture  of  No.  12        . .  786a 

Copper-aluminium  alloys  ;    Manufacture  of  rich  753a 

Furnaces  or  kilns  (P)         ..          ..          ..          ..          ..  712a 

Phytic  acid  ;    Synthesis  of 673a 


Anderson,  R.  P.    Gasoline  from  natural  gas  ;  Heating  value, 

sp.  gr..  and  specific  heat  of . .         . .         . .     683a 

Gasoline  from  natural  gas  ;   Methods  of  removing 539a 

Gasoline    from    natural    gas.     Temperature    correction 

and  blending  charts    . .  . .  . .  . .  . .     740a 

and  C.  E.  Hinckley.     Gasoline  content  of  natural  gas  ;  Fse 

of  charcoal  in  determining ..  ..  ..     621 A 

Anderwert.  E.    See  Soc.  of  Chem.  Ind.  in  Basle   . .         . .     443a 
Andre.  A.     Ashes  from  furnaces  and  steam  boilers  ;  Recovery 

of  combustible  material  contained  in  (P)    . .     715a 

Andrf,  G.     Sucrose  ;   Inversion  of during  preservation 

of  oranges         . .  . .  . .  . .  . .  . .     204A 

Sucrose  in  orange  juice  ;    Inversion  of . .  . .     245a 

Andreau.  R.  L.,  and  E.  I.  du  Pont  de  Nemours  and  Co. 

Camphor  ;    Conversion  of  isoborneol  into (P) 

135A.  611a 

Camphor  ;    Production  of  synthetic (P)  . .     174a 

Andresen,  J.  V.  G.     Dental  cements  <P) 44A 

Andrew,  J.  H.,  and  others.    Steel ;  Effect  of  initial  tempera- 
ture upon  physical  properties  of ■       . .  . .     452a 

Andrews.  A.  C.  P.     See  Read,  J 289T 

Andrews,  B.,  and  W.  C.  Averill,  jun.     Hydrocarbons  ;   Pro- 
cess of  treating (P) 260a 

Hydrocarbons  ;  Treating for  production  of  lighter 

hydrocarbons  (P)        396a* 

Andrews.  B.  ft.    Dryer  (P) 322a 

Andrews.  C  E..  and  Selden  Co.     Anthracene  press-cake ; 

Treatment  of (P)  100A 

Anthraquinone  ;    Purification  of  crude  (P)  . .     100a 

Aromatic  bodies  ;    Oxidation  of (P)         . .  . .     100a 

Phthalic  anhydride  (P) 398a 

Anfilogoff.  N.  A.     Petroleum  ;   Handling  of in  bulk  at 

Thames  Haven  138T 

Angel.  A.     Dyestuffs  and  process  of  making  same  (P)         . .     481A* 

Angel.  M.  L.     See  Angel,  A 481a* 

Angeli,  A.,  and  G.  F.  Errani.     Smokeless  powders  ;  Acidity 

in 429a 

and  C  Lutri.     Pyrrole  Blacks         329a,  777a 

Angerhausen.  J.    Rhubarb  juice         . .         . .         . .         . .     556a 

See  Buttenbcrg,  P.  121a 

Angerstein.  J.     See  Wichelhaus,  H 488a 

Annable.  H.  W.  C.     Magnesium  ;    Separation  of from 

compounds  and  mixtures  of  magnesium  and  cal- 
cium compounds  (P)  . .  . .  . .  . .  . .     627a* 

Anneler,  E.     Opium  preparations ;    Determination  of  total 
secondary  alkaloids  and  of  narcotine  and  papaverine 

in  800a 

Annctt.  H.  E..  and  H.  Sen.     Codeine  ;    Estimation  of 702a 

Annicq,  J.     Dyeing,  washing,  and  similarly  treating  yarn 

in  the  form  of  hanks,  skeins,  or  the  like  (P)  . .  445a 
Ansaldo  &  Co.,  Soc.  Anon.  Ital.  Gio.  See  Almagia,  L.  . .  416a 
Ansell,  A.  J.     Aluminium  ;    Combined  flux  and  solder  for 

(P) 788a 

Anthonijs,  E.  V.     Sugar  dryers  ;    Method  of  increasing  the 

capacity  of . .  . .  . .  . .  . .     126a 

Antisell,  F.  L.     Copper;    Process  and  furnace  for  refining 

(P)  631a 

Electrolytic  deposition  of  copper  ;    Process  and  anode 

for (P) 414a 

Antrobus,  W.     Gas  producers  (P)      . .         . .         . .         . .     565a 

Apard.     See  Guichard,  M 362a 

Apeldoornsche  Maschinefabriek  en  Metaalgieterij   voorheen 

L.  Landaal.     See  under  Landaal. 
Apparate    Vertriebs-Ges.     Hydrocarbons,    e.g.,    petroleum 

spirit  ;     Manufacture    of    low-boiling    from 

natural  gas  or  other  purified  gases  (P)      . .          . .     814a 
Hydrogen  sulphide  ;    Manufacture  of  from  sul- 
phates (P)         364A 

Sulphur  compounds  in  gases  ;    Process  of  precipitating 

(P)  64a 

Appelbaum,  A.  I.     Aldehydes  ;   Manufacture  of (P)  . .     313a* 

and  Import  and  By-Products  Co.     Sulphur  colours  ;  Manu- 
facture of from  aloe  resin  and  aloes  (P)  . .     594a 

Appleby,  E.G.     See  Bentley,  G.  H.  7a*.  359a*,  715a,  814a* 

Appleby,  W.  E.     Sugar;   Construction  of  an  autocalculus 
(nomon)  or  chart  for  indication  of  commercial 

cane  .....  . .  . .  . .  . .       76A 

Arbini,  M.     Oils  or  fats  ;    Neutralisation  of  (P)      . .      551a 

Archbutt.  L.     Lubricants  and  lubrication  . .  . .       89r 

Lubrication ;     Theory    and    practice    of    ■ .     Dis- 
cussion          . .         . .          . .          . .         . .  . .       55t 

Rail  conveyance  of  chemical  commodities    . .         . .     371tt 

See  Thomsen,  T.  C 102r 

Archibald.  E.  H.,  and  R.  V.  Fulton.     Iron  ;   Determination 

of ,  and  separation  of  manganese  from  iron 

bv  nitrosophenylhydroxylamine  ammonium  (cup- 

fe'rron)  585a 

Ardern,  E.     Sewage  purification  ;  Activated  sludge  process 

of  .     Large  scale  operation  . .  . .  . .        60t 

Arend,  J.  P.     Allovs  of  copper,  zinc,  and  lead  ;    Manu- 
facture of (P)  117A 

Alloys  rich  in  lead  ;    Manufacture  of (P)  . .       68a 

Arenson,  S.  B.     See  Felsing,   W.  A 819 A,  832a 

Arentox    Co.     Fireproofing    wood   and    other   materials ; 

Protecting  and  (P) 547a* 
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Arentz,  T.     Hydrogeuation  of  marine  animal  oils  ;   Course 

of  reaction  In  

Argo,  \V.  L.,  and  others.    Tctrachlorodiultrocthano 
Am,  B.     Antlfoullng  paint  for  ships'  bottoms  ;   Manufac- 

ture  of  <P) 

Arlington  do.     6m  i'r ,  J.  E.     .. 

.  r,   .1.   M. 
See   LoOmlS,    i:    <i. 
Armour    1'  rt ill.,  r    Works      Blei  ting    furnaces; 

Polyphase  (P)  

Id,  M 102a*,  406a*, 

Armstrong,    B.    F.      Annual    Hunting    proceedings  193T, 

and  T.  P.  llilditeh.  Catalytic  actions  at  solid  surfaces. 
Hydroganation  ol  aoetaldehyde  and  dehydro- 
genatii-n  of  ethyl  alcohol  In  presence  of  llnely 
divided  metals 
Catalytic  actlona  at  solid  surfaces.  Interaction  of 
carbon  monoxide  and  steam  as  condition.  .1  l.y 
iron  oxide  and  by  oopper 
Oai  ■■  i  al   ."ii. I  Burfai         I         i  I  ohan  ■■ 

Dlokel  i  ii.ii'.  i  and  II a  b  ariug 
on  the  l. iv.  ctlon 

Catai  .    at    -"lid    Borfaces.     Some    factors 

■  ol  ethylenlo 

pounds  in  it  >asn<  e  m  nickel 

Catalytic  actlona  al  Bolld  surfaces,    rranaferenoe  of 

■  oral ed  t"  unsaturated  oi       ic 

in   iiir   liquid   Btatc   in   presence  "i 

metallic  nickel 

dytto  chemical  art  inns  and  law  ol  mass  action  .. 
Boon  ime  other  carbohydrates ;     Kthylenc- 

ictnre  of  . . 

.;-;    Conversion   of  the   simple  into  their 

cnolic  and  ethylene  oxide  forms 

Armstrong,  II.  E.     Dyo  industry 

Dyeatuffs  Industry.     Discussion 

Indigo  industry  in  India;    Revival  of 

Armstrong,  J.    Fuel;    Manufacture  of (P) 

and  Patent  Corp.,  Ltd.     Alkali  package  (P)     .. 

Armstrong,  M.   K.     Plaster  mixture ;    Plastic  and 

process  for  making  same  (P) 

Armstrong,  P.  A.  B.     Steel;   Surface-stable  alloy (P) 

"tig  Cork  Co.    See  Matthaei,  J.  W. 
Arnold,    II.     Bust-proof  coating  of  phosphate  on   iron; 

Production  of  a  (P) 

and  others.     Acetylene  in  coal  gas  and  air  mixtures  ; 

Determination  of  

Arnold,  J.  O.     Steel;    High-speed  (P) 

Arnold  Print  Works.    See  Tones,  8.  M 542a, 

Aruot,  B.     Betene  and  its  derivatives  ;    Preparation  of 

nitro-eompounds  from  (P)  .. 

Aruott,  J.     Casting  temperatures  in  the  brass  foundry  ; 

orement  of  

Arustadter  Malzfabrik  II.  ,t  S.   Wlndesbelm.     See  under 

Wmdeshelm. 
Arny,  II.  V..  and  others.     Cottonseed  oil;    Colour  stan- 
dards for  

.Wr  "..-on,  0.     See  Calller.  11.  

Arreguine,   V.     Boiling   points ;    Determination   of   

Kith  small  quantities  of  material 
and  E.  11.  Garcia.     9-Methylumnelliferone  ;     Formation 
of  as  reaction  of  acetylacetic  acid  and  its 

Arthur,  J.  S.    Sterilisation  of  water  by  chlorine  gas 

Artmann,  P.     Olive  oil  ;    Beflnlng  experiments  with  

ia,    v.,    and    M.    Asano.     Spilanthol,    the    pungent 
Iple  "i  Para  cress  (SpilaiUhes  oleracea) 
and  A.    lujita.     Ancmonine ;    Synthesis  and  constitu- 

a  of  

and  S.  Takagl.     Artemisia  annua  oil.     Constitution  of 
artemisia-ketoue 

Asano,  M.     See  Asahina,  Y.  

I,   L.  H.     See  Kohman,  II.  A.  

Aschcnhelra.    &.,    and    O.    Stern.     Milk ;     Influence    of 
various  carbohydrates  on  curdling  of  — — 

Aschkena-i.     Perborates    and     disodium     perphosphatc  ; 

.Manufacture  of  (P)   . . 

-alts    containing    a    njgn    percentage    of    active 
oxygen;    Preparation  of  (P) 

Aschoff,    and    H.    Haasc.     Vinegar ;     Determination    of 

total  solids  in  wine  . . 

Ashrroft.  E.  A.     Electrolytic  apparatus  (P) 

Magnmlnm  or  its  alloys  ;    Manufacture  of  with 

Demam  chlorate  as  by-product  (P) 
-mm  chloride  or  double  chlorides  of  magnesium  ; 

facture  of  anhydrous  (P) 

m  and  chlorine;    Electrolytic  decomposition 
of  anhydrous  magnesium  chloride,  and  produc- 

01    ll') 

Potassium     chloride ;      Manufacture    of    from 

natural    silicates,    rocks,    minerals,    residues,    or 
wastes  containing  potasBlnm  (I*)  .. 

Asbcnhurst,  H.  8.,  and  J.  D.  Hubbard.     Asbestos-bearing 

rock  ;    Process  of  treating  (P) 

Asbestos  cement  <P) 
Ashmorc.     Lead  ;    Action  of  water  on  .     Discussion 
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TAGS 

Ashton,  C.  If.     Set  Oates  and  Green,  Ltd 190a* 

Aahworth,  a.    Dyeing  or  similarly  treating  yams  in  the 

form    0|    hanks,    .-kcins,    or    bundles;     Machine-; 

for  (P)  361a 

Askenasy.    1*.     Leather ;     Benderlng    resistant    to 

chlorine  (P) 400A 

silicon-iron  nil.,      re  i-lant  to  steam  abovo  1000°  C.     780a 

Bee  Bredlg,  (i 191a 

Aspromot  Co.     See  Young,  J.  H.   . .  . .  . .  . .     227a 

Assercto,  A.     Pulverised  fuel ;    Combustion  of  solid  

(P) 200A 

Associated  Portland  Com  ul  Manufacturers  (1900),  Ltd., 
and  J.  G.  Baxter.  Feeding  granular  or  powdered 
material  iu  measured  quantities  <  I')  ..  ..  591A* 
Ltaok,  1*.  \V.,  and  \v.  N.  Haworth,  AJkylamlno,  com- 
pounds; Manufacture  of  aromatic  -  (P)  ..  623a 
AtauasolT,  D.,  and  A.  Gt.  Johnson.  Ceroal  seeds;  Treat- 
ment of  by  dry  heat           . .          . .  . .     243a 

All-in.   .1.  See  Atkin.   W.   It.  

Atkin,  W     It.     Gelatin;    Selling  of  — — ■  in  acids       ..     792a 
and  J.  Atkin.     Tannery  lime  liquors.  ;   Caustic  alkalinity 

of  758a 

and  W.  B.  Palmer.     Tannery  lime  liquors  ;   Determina- 
tion of  alkalinity  in  ..  ..        8ur,  143T 

and  F.  0.  Thompson.     Acidity  in  tan  liquors;    Deter- 
mination anil  control  of  ..  ..  ..     G05A 

See  Thompson,  F.  C.  . .  . .  . .  . .     242a 

Atkins,  E.  F.  and  II.  T.  Shriver.    Filter-press  (P)  ..     537a 

See  Atkins,  F.    IC.  324a*,  648a 

Atkins.  F.  lv.  and  E.  F.     Filter  (P)  648a 

Filtering  fluids  ;    Devices  for  (P)  . .  . .     324a* 

Atkins,  H.,  and  J.  A.  Colquhoun.     Bricks,  tiles,  clinker 

and  the  like  ;    Plant  for  manufacture  of (Pj     599a* 

Burners  for  firing  brick  kilns,  furnaces,  or  the  like  (P)     599a* 
Atkins,    W.    B.    G.     Castor   oil    and    petrol  ;     Solubility 

relations  of  521a 

Mixtures  of  liquids  having  constant  boiling  points  ; 

Binary  and  ternary . .  . .  . .     383a 

Atkinson,  H.  If.     Air-oven  thcrmo-regulator       . .  . .     298T 

Atkinson.  J.  S.     Glassworks  furnaces  and  gas  producers  ; 

Becent  improvements  iu  designs  of  . .     192a 

and  Powdered  Fuel  Plant  Co.     Powdered  fuel ;    Com- 
bustion of  (P)  1S2A 

and  Stein  and  Atkinson.     Furnaces  for  heat  treatment 

of  metallic  or  other  bodies  (P)     . .         . .  . .     576a* 

and  others.     Glass  furnaces  (P)  ..  ..         «.  ..     408a 

Atlantic  Refining  Co.     See  Kennedy,  C.  F.  . .  . .     814a 

.see  Nichols,  H.  M 814a 

Atlas  Powder  Co.,  and  others.     Explosive  compounds  (P)     387a* 

See  Given.  G.  C.  544a 

See  Hill,  B.  L 282a*,  386a 

Atlas  Process  Co.     See  Von  Greeting,  A.  F.  G.  C.  P.  J...     182A 
Atwatcr,  C.  G.,  and  J.  F.  W.  Schulze.     Ammonium  sul- 
phate ;    Caking  of ■ 332a 

Aub&,  J.     Pulverising  apparatus  (P)  ..  ..  ..     739a 

Aubel,  E.     Sterilising  power  of  acids         ..  ..  ..     424A 

Aubcrt,  A.  If.     Furnace  ;    Metallurgical  tilting  (P)     725a* 

Audcn,  A.   C.     Potassium  salts  ;    Extracting  ■  from 

potash-beariug  minerals  (P)  . .  . .         . .     335a* 

Audianue,  P.     Sulphuric  acid  manufacture  ;    Heat  inter- 
changers  for  contact  process  of (P)      487A,  811a* 

Audley,  J.  A.     Zinc  furnace  refractories  ..  ..  ..     2:;7a 

Audubert,  B.     .See  Cheueveau,  C.  . .  . .  . .  . .     350a 

Aue,    B.     Bleaching   cotton   fabrics   containing    coloured 

threads  104A 

Auerges.     See  under  Deutsche  GasgliihlicUt  A.-G. 
Auger,  V.     Uranous  salt  of  nitrosophenylhydroxylamine 

(cupfcrron)    . .         . .         . .  . .  . .  . .     470A 

August,  J.  R.  C.     Electric  rotary  muffle  furnace  (P)     . .     696A 
Furnaces  for  hardening  or  tempering  steel  tools  or 
for  heating  or  annealing  metals,  glass,  pottery, 

or  the  like  (P)         302a 

Furnaces  for  heat  treatment  of  steel,  iron,   or  the 

like  (P)  753A 

Muffle  furnaces  ;    Botary  (P) 590a 

Quenching  apparatus  for  annealing,  tempering,  or 
otherwise  modifying  the  physical  characters  of 
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Bates,  L.  W.     Colloidal  fuel  395E,  413R 

Bates,  W.  J.  and  W.  R.     Hydrogen  ;  Charging  retorts  with 

spathic  ore  for  manufacture  of  (P)  . .     232a 

Hydrogen  ;    Treating  spathic  iron  ore  to   rendor  it 

suitable  for  use  in  manufacture  of  (P)   . .       23a 

Bates,  W.  R.     See  Bates,  W.  J 23a,  232a 

Battegay,  M.     Aniline  Black  ;  Dyeing  of on  wool  and 

on  mixed  wool  and  cotton  or  wool  and  silk  fabrics     104A 

Aniline  Black ;    Production  of  ungreenable  . .     483a 

Aniline  Black;    Production  of on  wool..         ..     104a 

Discharges  on  wool         . .  . .  . .  . .         . .     293a 

White  reserves  on  wool ;    Printing  ■ . .         . .     293a 

and  G.  Hugel.     3.6-Tetramethyldiamino-selenopyronine     567a 
aud  T.  Voltz.     Silk  ;    Relation  between  internal  'com- 
plex metal  salts  and  the  solubility  of    in 

nickel-ammonium  solution.     The  biuret   reaction 

of  silk  and  wool      . .  . .  . .         . .         . .     568a 

See   Scheunert,   A.  745a 

Bau,  A.     Oxalic  acid  ;    Determination  of  . .      349a,  613a 

Oxalic  acid  in  vinegar ;    Determination  of  . .     381a 

Baude,  W.  A.     See  Milligan,  L.  H 402a 

Bauer,  H.     See  Binz,   A 348a 

Bauer,   O.     Copper-aluminium  -  zinc    alloy ;    Corrosion  of 

a  screw  fitting  made  of  . .  . .         . .     661a 

and   E.   Piwowarsky.     Cast  iron ;    Influence  of  nickel 
and  cobalt  on  physical  and  chemical  properties 

of    ■         723A 

Bauer.    See  Doerinckel  . .         . .         . .         . .         . .     194a 

Baughman,  W.  F..  and  G.  S.  Jamieson.     Hubbard  squash 

(Cacurbita  maxima)  seed  oil ;  Composition  of 417A 

and  W.  W.  Skinner.     Bromine  ;    Determination  of 

in  mineral  waters  and  brines         . .         . .  . .       19a 

Iodide  and  bromido    in  mineral  waters  and  brines ; 

Determination    of . .  . .  . .         . .     446a 

See  Jamieson,  G.  S 417a,  521a 

Bauman,  L.    See  Ingvaldson,  T 275a,  278a 

Baumann,  A.     Saccharin  and  dulcin  in  beer;    Detection 

of    463a 

See  Luers,  H 462a,  498a,  607a 

Baumann,  C,  and  J.  Grossfeld.     Lecithin  ;     Recovery  of 

from  animal  and  vegetable  substances  (P)     582a 

Baumann.  J.     Ammonia  from  crude  calcium  cyanamide  ; 

Consumption  of  steam  in  the  production  of 401a 

Ammonia  ;    Theoretical  aspects  of  oxidation  of  — —     485a 
Calcium   carbide   manufacture  . .         . .         . .         . .     188a 

Calcium    cyanamide ;     Improvement   of   crude     

for  use  as  fertiliser  . .  . .         . .         -  •         -  •     275a 

Calcium   cyanamide ;    Inorganic  impurities  in   crude 

379A 
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Chlorine ;     manufacture   of   from   hydrochloric 

acid   or   chlorides    . .         . .         . .  . .  . .     746a 

Dicyanodiamide    as    explosive  ..  ..  ..      583a 

Nitric  acid;    Fractionation  of  ..  ..  ..     746a 

Portland  cement ;    Preparation  of  from  a  waste 

product  from  calcium  cyanamide  . .  . .      599a 

Sulphuric  and  nitric  acids  ;    Distillation  of  mixtures 

of   779a 

Baumann,  O.  Smelting  fine-grained  ores  in  a  blast- 
furnace or  the  like  (P)         70a,  196a 

Baumann,   T.     Indigo  ;    Direct  printing  of  on  un- 
prepared fabric        . .          . .         . .          . .  . .     104a 

Baume,  G.,  and  51.  Robert.  Nitrons  anhydride,  pure, 
or  in  solution  in  nitrogen  peroxide  ;    Properties 

of     61A 

and  H.  Vigneron.     Viscosimeter  . .         . .  . .     137a 

and   others.     Motor  fuels  . .  . .         . .  . .     5G4a 

Baumgartner,    O.     Filter    (P)  255a 

Bailsman,  A.  L.,  and  National  Equipment  Co.  Filter- 
press    (P)  322a 

Baxter,  G.  P.,  and  M.  Kobayashi.  Potassium  ;  Determi- 
nation  of   as   perchlorate  . .  . .     530a 

and  F.  E.  Kupert.     Potassium  ;    Determination  of 

as    perchlorate  . .  . .  . .  . .  . .      7G7a 

and    H.    W.    Starkweather.     Tin  ;     Electrolytic    deter- 
mination of  in  tin  tetrachloride.     Revision 

of  atomic  weight  of  tin  . .  . .  . .      492a 

Baxter,  J.  G.  See  Associated  Portland  Cement  Manu- 
facturers  (1900),    Ltd 591a* 

Bayard,  F.  W.     See  King,  W.  W 551a 

Bayer,  E.  Gold,  silver,  rubidium,  and  CTsium  ;  New 
rubidium  (caesium)  silver-gold  compound  and 
its  use  for  micro  chemical  detection  of  . .     721a 
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Preparing 

Production   of   alcohol 


Bayer,  E.  C.     Pumice-stone 
concrete  (P)  . . 
and   S.    Orlajenscn.     Seaweed  ; 

and  yeast  from  (P)     . .         . . 

Bayer  und  Co.,  Farbenfabr.  vorm  F.      Acetic  acid  solu- 
tions ;    Concentration  of  (P) 

Acetone  ;    Manufacture  of  from   acetic  acid  (P) 

Adhesive  for  articles  made  of    cellulose    derivatives 
<P) 361a, 

Alkali  sulphates  and  sulphuric  acid  ;   Manufacture  of 
from  alkali  bisulphates  (P)    . . 

Azo    dyestuffs  ;    Manufacture  of  (P) 

Calcium  oxide  ;    Manufacture  of  compact  blocks  of 
from  calcium  hydroxide  sludge  (P) 

Celluloid  substitute  ;    Preparation  of  a  (P) 

Cellulose    derivatives ;     Increasing   the   softness    and 
flexibility  of  products  made  from  (P) 

Cellulose   ethers ;     Increasing  the   softness   and   flex- 
ibility of  articles  made  from  (P) 

Charcoal  ;    Increasing  the  absorptive  capacity  of 

<P)       ..    '      

Dimethvlbutadiene  ;    Manufacture  of  (P) 

Drier  (P) 

Electrolytic  reduction  of  organic  compounds  (P)    . . 

Fatty   or  wax-like   compounds   (adipic   acid   esters) ; 
Preparation  of  (P) 

Gas  for  balloons  (P) 

Glue  substitute  ;    Manufacture  of (P)     .. 

Glycerin  ;     Process    for    obtaining    pure    from 

liquids  containing  it  (P)       ..  ..  ..       121a, 

Hypochlorite    preparations    for      wound    treatment; 
Manufacture  of  stable  solid  (P) 

Linseed  oil  substitute  (P)  ..  ..  ..       165a, 

Manganiferous    slags    and    ores ;     Working    up    

by  wet  chlorination  (P) 

Monoazo    dyestuffs;    Manufacture  of  ■  (P) 

Nitric  acid;    Concentration  of  (P) 

Nitric    acid ;      Continuous    concentration    of    dilute 
(P)         

Nitric    acid    of    high     concentration  ;      Process    for 
obtaining  (P) 

Nitric  oxide  ;    Manufacture  of  from  ammonia 

and  air  (P)    . . 

Pinacone  ;  Preparation  of (P) 

Piuacone-chlorhydrin  ;   Preparation  of 

Piperidine      piperidyldithiocarbamate ; 
of  (P) 

Printing  pastes  containing  basic  dyes 

of  (P) 

Pyrites  ;    Extracting  zinc  from   burnt  (P) 

Pyrites  ;    Separating  zinc  from  burnt by  extrac- 
tion with  dilute  acid  (P)    .. 

Itetorts  for  decomposition  of  sodium   or  potassium 
nitrate   (P) 

Rubber ;      Increasing    the    elasticity    of    vulcanised 
artificial  (P) 

Silk ;     Degumming    by   treatment   with    water 

under  pressure  (P) 

Silver-protein  preparations  readily  soluble  in  water  ; 
Manufacture  of  stable  (P) 

Sulphuric  acid  ;   Denitration  of  waste  nitrous (P) 

Sulphurous  gases  ;    Production  of  concentrated  

(P) 

Textile   goods ;     Process   for   rendering water- 
repellent    (P) 

Triarylmethane  dyestuffs  suitable  for  after-chroming  ; 
Production  of  ■  (P) 
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Urea    compounds ;     Manufacture    of    derivatives    of 

bromoacylised  (P)  . .  . .         . .     2S0a 

Vulcanised  products  ;    Manufacture  of  ductile,  ten- 
acious, and  elastic  (P)         . .         . .  . .     723a 

Vulcanised   products ;     Manufacture   of  soft,   elastic, 

and  ductile  ■ (P)  . .  . .  . .  . .     728a 

Zinc    compounds ;     Preparation   of   pure   from 

impure  materials  (P)  , .  . .  . .  . .      109a 

Zinc  sodium  sulphate ;    Preparation  of  (P)    . .     109a 

Bayer,  L.  F.    Volatile  hydrocarbon  liquids  ;     Obtaining 

(P) 684A 

Bayeux,  R.  R..  and  J.  Richard.     Ozonising  apparatus  (P)     163a* 

Bayley,  F.     See  Sinnatt,  F.  S.  G75r.  438a 

i    Baylor,  H.  D.,  and  Louisville  Cement  Co.   Cement;  Process 

of  making  (P)    . .     - 113a 

Beadle,  C.  H.     Thermal   operations ;    Apparatus   for   con- 
ducting a  liquid  and   a  gas  soluble  in  the-  liquid 

through  a  closed  cycle  of  (P)  . .  . .     321A 

,    Beal.  G.  D.     See  Perry.  M.  C.  333a 

i    Beale.  L.  B.     See  Field,  F.  "W 222a 

Bealor,  B.  G.    Glass  manufacture  (P)  296a 

|    Bean,  O.  U.    Gas  ;    Method  of  producing  (P)  . .     439a 

i    Beard,  G.  F.  H.    See  Dempster,  R.  and  J.,  Ltd.  . .     395a 
Beattie.  J.  M.,  and  C.  F.  Lewis.    Milk  ;  Report  on  destruc- 
tion of  bacteria  in  by  electricity      . .         . .     292k. 

Beauregard,   N.    F.    X.     Gas   generator;    Pulverised   fuel 

(P)  715a 

Bechhold.  H.     Coating  substances  having  greatly  developed 

surface    with    heavy    metals    or    their    insoluble 

salts  (P)  33SA 

Germs,  ferments,  and  toxins  ;    Destruction  of (P)     831a 

Beck,  C.    See  Bosch.  C 267a* 

Beck,  P.    Hydrochloric  acid  and  magnesia ;    Manufacture 

of (P)       ..  ..    ' 3G4A 

Hydrogen  sulphide  and  magnesium  hydroxide  ;    Pre- 
paration of (P) 406a 

Hvdrogen  sulphide  ;  Manufacture  of from  calcium 

sulphate  (P) 364a 

Becke,  M.    Wool  and  artificial  wool  fabrics  ;   Production  of 

durable  (P)  444A 

and  others.     Arvlaminoquinones ;    Preparation  of  mono- 

and  di-  (P)  399a 

Quinoue  dyestuffs  ;    Production  of (P)    . .         . .       10a 

Becker.    E.     Lignin ;     Direct    determination    of    iu 

cellulose  materials      . .  . .  . .  . .  . .     482a 

See  Scln.albe.  C.  G.  ..        135a,  330a.  330a.  512a.  713a 

Becker,  H.    See  Weiss,  J 649a 

Becker.  H.  G.     See  Adeney.  W.  E SUA.  702a 

Becker,  J.,  and  Koppers  Co.    Coke  ;    Manufacture  of ■ 

from  pitch  (P)  . .         . .         . .         . .         . .         5a 

Tar  extractor  apparatus  and  method  (P)  . .  . .     439a 

and    F.    W.    Sperr.     Coke-oven    engineering ;      Recent 

developments  in  by-product  . .  . .  . ,     649a 

Becker    Bros.     Electric    dvnamo    brushes ;     Material    for 

(P)  726a 

Becket.  F.  M.,  and  Electro-Metallurgical  Co.     Alloy  (P)  30a,  372a 

See  Mardick.  J.  R.  429a 

Beckett,   E.    G.     Nitrogen   in  nitrocellulose  and  inorganic 

nitrates  ;    Estimation  of  with  the  nitrometer    3S6a 

Beckham,  D.  T.     Copper ;    Hardening  (P)     . .  . .     302a 

Beckinsale.  S.    See  Moore.  H.  369a 

Beckmann,  E.,  and  E.  Dehn.     Furfural  ;    Action  of  

on  phenols  to  form  artificial  resins  . .  . .     577a 

and       Veredelungsges.    fur      Nahrungs-  u.  Futter-Mittel. 

Fodder  from  straw  ;    Manufacture  of (P)    . .     761a* 

Becraft.  F.  W.,  and  others.     Sulphur  retort  (P)     . .  ..     335a 

Bedford.  C.  H.     See  Rogers,  A.  B.  C 555a 

Bedford.  C.  W..  and  Goodyear  Tire  and  Rubber  Co.     Caout- 
chouc substances  ;  Preparing and  vulcanisation 

product  therefrom  (P)  123A 

Rubber  ;    Reclaiming  (P)     , .  . .  . .  . .       35a 

and  W.  Scott.     Vulcanisation  of  rubber;    Reactions  of 

accelerators  during . .  . .  . .  . .     199a 

Bedford.  R.  A.     See  Fuller.  H 117a.  416a* 

Bedson.  P.  P.     Coking  ;   Discussion  on  by-product . .     194T 

Beecher.  M.  F.    See  Puidy.  R.  C 599a 

Beer.  G.    See  Salvati,  M.  N 339a*.  662a* 

Beeston.  W.  G.    See  Brown.  W.  E 416a* 

Bcgg,  S.    Woollen  piece  goods ;    Scouring  and  milling  of 

fancy  483a 

Behrens.  J.     Sulphuric  and  hydrochloric  acids  ;    Obtaining 

from  alkaline-earth  salts  (P) 74Sa 

Sulphuric  acid  ;    Process  for  obtaining  free  from 

coal  gas,  Mond  gas,  etc.  (P)  . .  . .  . .       20a 

See  Norddeutsche  Hiitte  A.-G 405a 

Beiersdorf.  F.     See  Steinkopf.  W 683a 

Beijerinck,  M.  W.     Denitrification  with  sulphur  as  source  of 

energy  ;    Chemosynthesis  at  . .  . .  . .     634a 

Beil,  G.     Lime-sand  bricks  ;    Hardening  (P)  . .     367a 

Bcinhart.  E.  G.    Tobacco ;    Process  of  curing  ■ (P)  . .     207a 

Belais.  D.    Gold  alloy;  Production  of  white (P)    270a.  416a* 

Belknap,  C.  B.    See  McOmber.  L.  W 651a 

Bell.  J.     See  Werner,  E.  A S01A 
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Bl  II,    J.    V...    and    Bnbcock   and    Wilcox    Co.     Waste-heat 

boiler  (P)  323a 

Boll,  J.  M.,  and  E.  O.  Cummings.  ii-Xitrotolucn,-.  1.2.4- 
dlnltrotoluene.  and  1.2.4.0-trinitrotoluene  J  Re- 
fractive Indices  id  mixtures  o( ..         ..     130a 

UMj  C.   II.   llettv.  jun.     Nitrotolucnes.     Binary  systems 

ol  the  components   p-nltrotoluene,  1.2.4-diultro- 

toluene,  and   1.2.4.0-trinltrotolucnc  ..  ..       84A 

Kltrotoluenes.    The  three-component  system  :   p-nltxo- 

.    l.'J.I-dinitiotoluene.    and    1. 2.4.0-triuitro- 

toluene  . .        ■  ■        •  ■        ■  ■        ■  •        •  •        • •      84a 

and  -T-  P.  Sawyer.    Nltrotoluene  and  symmetrical  trinitro- 

rylene  ;    Binary  systems  o(  a  ..         ..     1S0A 

Bell.  U.  SM  Nesbltt.  0.  B 111a 

Bell,  w.  II.    Sag  Mathers.  F.  C 003a 

my,  H.  T..  and  others.    Electrical  resistance  material 

I  590A 

Bellavltl,    G.     Heating    liquids  electrically  ;     Liquid-tight 

insulating  joints  In  apparatus  lor  (P)  ..       04a* 

•  i    I  uallhe,  a 172* 

Bettlaa  and  Morconi,  Ltd.    See  Jude.  A 52A 

BeHonbv,  L.  A.     Con  i  and     like     plastic     materials; 

Oaring tP)         029a* 

Bcllucci.  1      Oobalt;    Bendtive  reaction  of ..         ..     250a 

and  A.  Chluclnl.     Complex  internal  salts  In  quantitative 

■natyeie  ..        ..        ..        ..        ..        ••      40a 

Bcllwood.  R.  A.     See  Downs.  C 459A* 

Benedicks,  0.  A.  F.    Thermo-electricity  ;    Recent  progress 

In  234R. 

Benedict.  C.  II..  and  H.  C.  Kenny.     Copper-bearing  sands ; 

Process  ol  treating  (P)  414a 

Benenatl.  F.  S.     Preserving  matter  ;    Process  for  — —  (P)    424a* 
■<ugh.  G.  D..  and  others.     Corrosion  of  70:30  brass 

condenser  tubes  . .         . .         . .         . .         . .     309a 

Bcngtsson.  K".    See  Barthel.  C 243a 

Benjamin,  E.  O.     Electrolytic  apparatus  (P)  . .     272a.  550a* 

Electrolytic  apparatus  lor  production  of  oxygen  and 

hydrogen  (P) 271a 

Benjamin.    G.    H.     Drying    fruits,    vegetables,    and    other 

substances  (P)  ..         ..         ..         ..         ..     404a 

Evaporator  and  method  of  operating  it  (P)     ..         ..     810A 

Gas  producer  (P) 200a 

Tunnel-kiln  (P)        ..  250a.  350a*.  507a*.  537a.  538a* 

Tunnel  kiln  for  enamelling  (P) 519a 

Bcnner.  W.  W.     See  Young.  J 105a* 

Bennert.  C.     Chrome  leather  waste  ;    Utilisation  of (P)      74a 

Paper  yarns  and  textiles  ;    Softening  (P)  . .     330A 

Dennett.  C.  II.    Varnish;    Manufacture  of  (P)         ..     522a 

Bennett.  C.  T.     Artemisia  ghttinona  ;    Essential  oil  of ■     674A 

and  M.  S.  Salamon.     Eucalyptol ;  Determination  of 704a 

Bennett,  II.  G.     Tannery  wet  work;    Lyotrope  influence 

■  isorption  in  the  theory  of  ..         ..     418a 

and  W.  G.  Bennett.    Alkali  sulphides  ;   Determination  o! 

in  dilute  solutions,  e.g.,  lime  liquors  . .     123A 

and  N.  L.  Holmes.     Gelatin  ;  Kjeldahl's  method  fordeter- 

mination  of  nitrogen  as  applied  to  . .     497a 

Bennett.  M.  H..  and  Scovill  Manufacturing  Co.    Metals; 

Melting,  and  melting  and  reducing  (P)       . .     450a 

Bennett.  W.  G.     See  Bennett.  H.  G 123A 

Benson,  H.  K..  and  R.  E.  Canfleld.     Coal;  Low-temperature 

distillation  of  sub-bituminous  438A 

Benthem,  C.  Sugar  cane  juice  ;  Prevention  of  incrustation 
in  beaters  used  in  sulphitation  method  of  clarify- 
ing    828A 

Bentley,  G.  H.,  and  E.  G.  Appleby.     Gas  generators  and  the 

like  ;    Apparatus  for  agitating  the  fuel  in  

(P)  359A*.  814a* 

Gas  generators  or  the  like ;   Apparatus  for  feeding  fuel 

to (P) 7a* 

Gas  producers  (P)   . .         . .         . .         . .         . .         . .     715a 

Bentz.  H.    See  Goubcrt.  A.  A.  7A 

Berczeller.    L.     Cuprous    oxide ;     Adsorption    compounds 

ol 189a 

Bcrend,  L.    See  Albert.  K..  Chem.  Fabr 122A.  273A 

Berg.   R.     Devitrification   phenomena   in  glazes  and   their 

prevention        290a 

Berge.  A.    Magnesia  bodies 290a 

Bergcdorfer  Eisenwerk  A.-G.    Cooling  apparatus  (P)        . .  51A 

Bergell,  P.     Glycerophosphate  solution  ;  Conversion  of 

Into  a  crystalline  preparation  (P) 802a 

Berger.   E.    Chlorides ;    Production  of  by  reactions 

started  by  primers                 . .         . .                    . .  542a 

Reactions  started  by  a  primer    . .         . .         . .         . .  542a 

Bergfeld.    L.     Gases ;     Automatic   means    for   neutralising 

(P)            53a 

Bergfried.  E.    Cooler  for  gases  and  vapours  (P)       . .         . .  51a 

Bcrgius,  P.     Chlorine  or  sulphuryl  chloride  and  sulphates  ; 

Production  of  ■  (P)  . .  , .  . .  . .       63A 

and  Akt  .-ties,  fur  Petroleum-Industrie.  Petroleum  spirit ; 
Process  for  breaking  down  high-boiling  hydro- 
carbons into and  simultaneous  conversion  of 

unsaturated  into  saturated  hydrocarbons  (P)       . .     222a 

and  Chemical  Foundation.  Inc.  Chlorine  and  sulphates  ; 

Production  of from  chlorides  (P)        . .         . .     156a* 
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Hydrocarbons ;     Obtnining    light    ■    from    heavy 

hydrocarbons   (P)      500a* 

Hydrogeneting  carbon  compounds,  e.g.,  coal,  for  pro- 

ductlon  of  liquid  products  (P)        ..         ..         ..     743a* 

and   L.   Landsberg.     Hydrocarbons  and  organic  oxygen 

compounds  ;   Prepare!  Ion  of from  chlorinated 

products  of  mineral  oil  (Pi 385a 
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telescopic  control  tube  668a 

Browne,  F.  L.  Casein ;  Proximate  analysis  of  commer- 
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Campbell.  H.  W.     See  Williams.  G.  L 695a 
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Canals,  E.     Calcium  and  magnesium  ;    Determination  of 

in  different  saline  solutions  . .     283a,  706a 

Candlot,  C.  Kilns  ;  Apparatus  for  automatically  discharg- 
ing lime,  cement,  and  like (P)  . .  . .       26A 

Mixing  mortar,  concrete,  and  like  material  (P)         . .  65a 

Candv.  F.  P.     Water  ;    Purification  of with  chlorine 

(P) 132a 

Canfleld.  R.  E.     See  Benson.  H.  K 438a 
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Cantrill.     T.     C.      Charcoals ;      Chemical     characters     of 

ancient ■             , .          . .         , .         . .         . .  99a 

Caples.  R.  B.     See  Elton.  J.  0 549a 

Cappelli.  G.     Acetylsalicylic  acid  ;    Melting  point  of  — ■ — ■    801a 
Chlorocarbonic  esters      . .         . .  . .         . .  . .     673a 

Cappenberg.  H.     Cement  raw  materials ;    Treatment  of 

(P)        751a 

Capstaff,  J.  G..  and  E.  R.  Bullock.  Photographic  sensitive- 
ness ;  Production  of  panchromatic  — —  without 
dyes 834A 

Caracristi.  V.  Z.  Pulverulent  fuel ;  Feeding to  fur- 
naces (P)         510a* 

and  Locomotive  Pulverized  Fuel  Co.     Feeding  powdered 

fuel  to  combustion  chambers  (P)  . .         ..         ..     396a* 

and  J.  E.  Muhlfeld.     Fuel  or  other  materials  in  pulver- 
ised form  ;    Feeding (P)         510a* 

Pulverulent  fuel ;    Burner  for  supplying to  fur- 
naces (P)         510a* 

Carbon  Products  Co.     See  Rendall.  G.  F 590a 

Carbone,  D.     Retting  of  textile  plants  . .  . .  . .     443A 

Carborundum    Co.      Refractory   articles;      Manufacture   of 

(P)  409A 

See  Hutchins,  0 120a,  192a  297a,  450a 

See  Linbarger,  S.  C 450a,  820a 

Carey,  J.  L.     See  Murphy,  J.  T 14A 

Carles,  P.    Wines  ;  Blue  "  casse  "  of . .         . .         . .     168a 
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Carlcton.  P.  W.     Gas  masks ;    Anti-dlmmlng  compositions 

for  use  In ..        ..        ••        •■        ••        ••  "'-l-v 

See  Larab,  A.  I! 315a,  BIa 

Carlisle,  0.  0,     St.-. lb  :    El.ctric 69 U 

Carlson.  O.  11.,  and  Aktiebolagct    Carlit.     Ammonium  per- 

i-liloratc-  explosive  <P)              208A* 

and  Aktlebolagel  [Tltrogonlum,    Ammonium  penhlorato; 

M.iiiii.i.  tun-  of (P)         450a* 

Carbon,  0.  P.  s.  and   Lktisbolagat  Nitrog.-nium.    Nitrogen 

compounds  ;    Manufai'tiirc- of            from  carbides  (P)  450A* 

i    t   \      Casting  steel  Ingots  (P)         7871 

Carnegie.  A.  Q.     8m  BUKffiS,  0.  A 740a* 

Caro.X.    Sltrolim  :  Attempts  to  obtain fr.-o  from  dust. .  200a 

M   ii    and  Glevenger  and  Caron.    Nickel  ores;  Trcat- 

il (P)          60SA 

See  Oevengar,  O.  II 661a 

■  rs, .'   N  .  and  x.  i>.  Baker.    Fertiliser,  and  process  for 

making  same  (P)         667a 

far. uia.  A.  T.     See  Mace,  0.  11 S38A 

Carpenter.  C.  C  .  and   V.  S.  Light  and  Heat  Corporation. 

rlc  battery  plate  envelope  (P) 196a 

Carpenter,  0.  D.     Sat  Leslie,  B.  II 639A 

OarpSnter,  0.  X       Kiln  (P)         847* 

Carpenter,  11.  A  ,  ami  EUter-Oonley  Manufacturing  Oo.    Am- 

monitim sulphate ;  Production  of (P).-        ••  64a* 

liter,  11    0.  II.,  and  C.  F.  Klam.    Crystal  growth  and 

r  i-r\-t  . Misalign  in  mrt. lis        ..           ..           ..           ..  319R 

Oarpnow,  J.    Potatoes;  Process  for  preparing  dried (P)    464a 

Carr,  F.  II      Dyastuffs  industry.     Discussion  ..  ..     S20T 

Carr,  O.     Evaporating  liquids  ;    Method  and  apparatus  for 

(P) 1A 

Carr,  R.  II.    Soils  containing  crude  petroleum;   Vegetable 

growth  In 200a 

Carre,  P.     See  Marqu.-yrol,  M.  . .  248a,  248a,  248a,  249a,  350a,  350a 
Carrier,  W  11  .  and  Buffalo  Forgo  Co.      Drying,  conditioning, 
and  regulating  the  moisture  content  of  hygroscopic 

materials  (P) 217a* 

Carroll,  s.  J.,  and  Eastman  Kodak  Co.    Cellulose  ester  com- 
positions;   Manufacture  of  mixed (P)  .  .  ..      745A 

QslhUOBS  nitraiv  compositions  ;  Manufacture  of (P)     745a 

Carron,   K.  C.     Copper  sulphate  ;    Rapid  decermination  of 

In  works  liquors    ..  ..  ..  ..  ..     332a 

Carruthers.  J.  II.,  and  Co.,  and  others.     Separating  oil  or 

grease  from  water  ;  Apparatus  for (P)..         ••     145a« 

Carson,  C.  M.     Stannous  chloride  ;    Decomposition  of 

by  water  and  by  potassium  hydroxide  solutious    . .     107a 
Cantons,  A.  It.,  and  American  Metal  Co.,  Ltd.     Separator; 

Revolving (P) 288a 

Smclting-furiiaces  :    Open-side  water-jacket  for (P)     302a 

Carter,  F..  and  D.  McLain.    Furnaces;  Open-hearth (P) 

302a,  603a* 
Carter,  R.  A.     Water-gas  sampling  device      ..         ..  ..     181a 

Carter,   R.  M.  and    U.  S.  Industrial  Alcohol  Co.     Iodine; 

Apparatus  for  purifying (P) 233a 

Iodine;   Purification  of (P) 110a 

Carter,  S.  R.    See  Wardlaw,  W 781A 

Carter,  W.  C.  and  Goodyear  Tire  and  Rubber  Co.     Fabric  ; 

Treating with  lubricant  (P)        263A 

Carver,  E.  K.    See  Richards,  T.  W 99a 

Case,  T.  W,     Electrical  resistance  element  (P)  ..  ..     650A 

ii-iinir,  E.     See  Lipp,  A 163A 

Caspar,    C.      Ammonium    sulphate  ;      Melting     point    of 

normal . .         . .         . .         . .         . .         . .     485a 

i  .  C.  E.     See  Cassal,  N.  C.  290a* 

Causal,    V  C,  and  others.     Hvdrocarbons  ;    Treatmeut  of 

liquid (P) 290a* 

Cass.Ha,    I,.,  und  Co.     Anthraquinone  derivatives  ;    Manu- 
facture of (P) 816a* 

Leuco-compounds  of  vat  dyes  ;     Preparation  of  

suitable  for  dyeing  wool  (P)   ..         ..         ..         ..     654a 

Woollen  goods  ;    Iucreasing  the  resistance  to  wear  of 

dyed  — (P) 61a,  228a 

Castan,  P.     See  Pictet,  A 607a 

E,  F.    Coal ;  Approximate  determination  of  quantity  of 

combustion  gases  of . .  . .  . .  . .     477A 

Coal ;   Calculation  of  the  quantity  of  combustion  gases 
or  producer  gas  from  their  analyses  and  from  the 

calorific  value  of  the . .         . .         . .         . .     395A 

Castclll,  S.  T.  S.    See  Corthesy,  J.  H 510a 

Castle,  J.  M.     See  Sadtlcr.  S.  S.  682a 

(iialdi,  B.     Electrolytic  decomposition  of  chlorides  (P)     ..     405a 

Cates.    L.  C,  and  Sunbeam  Chemical  Co.     Dye ;    Alkali- 
proof  and  method  of  producing  same  (P)         . .     653a 

Catherman,  It.  F.,  and  H.  C.  Fisher.    Water  softener  ;  Data 

onoiicrationof  continuous  type  lime-soda  ash . .     733a 

Catlett,  C.     Oxysalt  cement  compositions  and  processes  of 

making  same  ( P)  821a* 

Catterall,  J.  B.    See  Cohen,  H.  E 694a 

Cauwood,  J.  D.,  and  others.     Glass  for  lamp-working  pur- 
poses     . .  407a 

Glasses  ;  Durability  <>•  "ne-soda 407a 


PAQa 
Cavers,  T.  W.,  and  C.arrcd-Cavors  Corp.     Lead  and  like  oros 

and  products  ;   Smelting (P) 549A 

Cedaroid  Co.     Paper  or  paper  board  (P)           ..          ..          ..  103A 

Celluloid  Co.    See  Lindsay,  W.  0 14a,  445a 

Central  Commercial  Co.     See  Iliiscnbaum,  R.  R 326A 

Central  Iron  and  Steel  Co.     Sat  Irons,  K.  B 675a 

Central  Mining  and  Investment  Corp.     Klrri  mil.  <  for  electro- 
lytic recovery  of  metals  from  solution  (P)     ..        ..  550a 
Electrolytic  recovery  ol  metals  from  their  solutions  (P) . .  549a 

Cesarl,  E.    .See  Nlcolle,  M 172a 

Chabanier,  E.      Heavy  oil  fuel  ;    Industrial  use  of ..  539A 

Chadwlck,  .1.  W.     Drying  textile  and  other  fabrics  ;   Appar- 
atus for (P)         595a* 

Chadwlck,  L.  S.,  and  others.     Iron  or  steel ;    Treatment  of 

to  prevent  oxidation  or  rusting  (P)       ..          ..  29A 

Challlaux,    P.     Gold-coloured    sulphurs   and    vermilions   of 

antimony  ;  Manufacture  of (P)           . .         . .  756a 

Clialas,  A.     Meat;  Dry  and  soluble  extract  of  raw (P)..  382a 

Chaleyer,  E.     Chlorine  and  alkali  ;   Electrolytic  manufacture 

of In  U.S.A 105a 

Chalkley,  H.  O.     Argentine  Republic  ;    Report  on  economic 

and  Industrial  situation  of in  1919         ..          ..  402R 

Challenger,  F.    See  Frankland,  P.  F 164K,  256T,  313T 

Chambard,  P.     Leather  ;    Determination  of  hido  substance 

in 605a 

Chambers,  P.  A.     See  Tyrer,  T.             483a 

Chanard.  A.     Incendiary  mass  (P)         ..          ..          ..          ..  175A* 

Chandler,  D.     See  South  Metropolitan  Gas  Co.           ..         ..  92a 

Channon,  H.  J.     Photographic  science  ;  Studies  in ..  468a 

Chantraiue,  A.  B.     Furnaces  (P)            324a. 

Furnaces  ;   Cylindrical  gad-fired (P)  . .          . .          . .  355a* 

Recuperators  or  regenerators  for  furnaces  (P)     ..          ..  504a 
Chapin.  R.  M.     Phenol  and  certain  of  its  homologues  ;  Diazo- 

metric  determination  of ..         ..                 ....  567a 

Phenol ;    Determination  of in  presence  of  certain 

other  phenols    . .         . .         . .         . .         . .         . .  652a 

Chaplin,  E.  D.     Acids  ;  Manufacture  of (P)       ..         ..  189a 

Potassium  carbonate  ;  Manufacture  of (P)..         ..  190a 

Sulphuric  acid  manufacture  (P)     ..         ..         ..         ..  189a 

Chapman,  C.  H.,  and  General  Abrasive  Co.    Electric  furnace  ; 

Controlling  the  thickness  of  walls  in  an (P)     . .  494A 

Chapman.  D.  L.,  and  J.  R.  H.  Whiston.     Chlorine  and  hydro- 
gen ;  Interaction  of .    Influence  of  mass        . .  62a 

Chapman,  II.  C,  and  National  Carbon  Co.    Manganese  per- 
oxide ;  Manufacture  of (P)       . .         . .         . .  544a 

Chapman,  W.  B.,  and  Chapman  Engineering  Co.    Gas  pro- 
ducers (P)          510a 

Chapman  Engineering  Co.    See  Chapman,  W.  B.       . .         . .  510A 

Chappell,  H.  F.     Alunite  ;  Utilisation  of  native (P)     ..  405a 

See  Cowing,  P.  F 823a 

Charles,    H.    L.     Furnaces ;     Water-cooled    inlets    of    ore- 
reducing  and  refining (P)            631a* 

Reverberatory  furnaces  ;  Method  of  charging (P) . .  725A 

Charlesworth,  J.     Drying  or  carbonising  wool,  cotton,  or  like 

fibres;  Machines  for (P) 12a 

Charlton,  fl.  W.     Potash  ;  Reclaiming from  greensand 

(P)           617a 

and  American  Potash  Corp.     Alkali  hydroxides  ;   Produc- 
tion of (P) 597a 

Caustic  potash  solution  (P). .         ..         ..         ..         ..  405a 

Cementing  material  obtained  from  greensand  (P). .         ..  193a 

Potassium  compounds  ;   Production  of from  green- 
sand (P) 231A 

See  Meadows,  T.  C 231a 

Charpy,  G.    Steel  ingots;  Micro-pipes  in ..         ..  452a 

Chase,   W.   S.     Ammonium   hydrogen   fluoride ;    Titration 

of 569a 

and  National  Carbon  Co.     Calcium  fluoride  precipitate  ; 

Process  of  obtaining (P) 232A 

Chaudiere,  E.  F.    Shaft  furnaces  and  gas  producers  (P)      . .  179a 
Chaudron,  G.    Molybdenum  ;    Reversible  reaction  of  water 

on 195a 

Tungsten  and  oxides  of  tungsten  ;   Reversible  reactions 

of  water  with . .          . .          . .            .          . .  412a 

Chaudun,  A.     Sucrose  ;  Diastatic  inversion  of . .          . .  607A 

Chauvenet  and  others.     Thermochemical  analysis  of  solu- 
tions.    Detecting  formation  of  double  salts. .          ..  781A 

Cheeseman,  L.     Germicide  and  insecticide  (P) . .         ..         ..  557a 

Cheetham,  H.  C,  and  J.  H.  Schmidt.    Arsanilic  acid  ;   Pre- 
paration of  primary . .         . .         . .         . .  466A 

Chelle,  L.     Hydrocyanic  acid  ;  Detection  of  traces  of ..  189A 

Hydrocyanic  acid  ;    Detection  of .    Its  post-mortem 

transformation  into  thiocyanic  acid  . .         . .         . .  47a 

Chemical  Construction  Co.     Potassium  compounds  ;  Appar- 
atus for  recovering (P)    . .         . .         . .         . .  156a* 

Potassium  compounds  ;  Process  of  recovering (P)..  64a* 

Potassium  nitrate  ;   Recovery  of from  waste  gases 

of  cement  kilns  and  the  like  (P)         64A* 

See  Hechenbleikncr,  1 323a 

Chemical  Engineering  and  Wilton's  Patent  Furnace  Co.     See 

Mann,  H.  C.      . .                      683A* 

Chemical  Equipment  Co.,  and  others.     Corrosive  fluid  valves 

(P)           538A* 
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Chemical  Foundation,  Inc.     See  Bergius,  F.      156a*,  566a*, 

See  Bosch,  C 267A*. 

See  Buchner,  SI 488a, 

See  Classen,  A. 

See  Dedichen,  J. 

See  Dietsche.  O. 

See  Eilender,  W.  L.  E 

See  Gerber,  O. 

See  Goldschmidt,  H. 

See  Gontard,  G.  H. 

See  Hein.  P.  

See  Horn,  W.  SI.  W 

See  Klever,  H 

See  Knopflmacher,  A. 

See  Koetschau,  R.  . . 

See  Lewicki,  W. 

See  Ltlienfeld.  L 654a*, 

See  Sfessersehinitt,  A. 

See  Meyer,  F.  51 

See  Sleyerhofer,  A.  F 

See  Sloest,  SI. 

See  Nagel,  O. 

See  Ostwald,  W 

See  Podszus,  E. 

See  Schmidt,  O 

See  Schwerin,  B.     . . 

See  Singer,  F 

See  Steinschneider,  L. 

See  Strauss,  B. 

See  Tambach,  R 

See  Thiel,  O.  

See  Tschunke,  R.    . . 

See  Viertel,  E 

See  Vogler,  A 

See  Von  Satankay,  A. 

See  Wirth,  E 

Chemical  Works  formerly  Sandoz.    See  under  Chem.  Fabr. 

vorm.  Sandoz. 
Chem.  Bleicherei  E.  Jetter.    See  under  Jetter. 
Chem.  Fabr.     K.  Albert.     See  under  Albert. 
Chem.  Fabr.  Buckau.     Propylene  and  its  homologues  ;   Pre- 
paration of  (P) 

Tinplate  scrap  ;    Detinning  (P) 

and  T.  Silberraann.     Tin  ;    Production  of free  from 

iron,  from  waste  tin-plate  and  the  like  (P) 
Chem.  Fabr.  Budenheim  L.  Utz.  See  under  Utz. 
Chem.    Fabr.    Coswig-Anhalt.     Paper   yarns    and    fabrics ; 

Dyeing  (P)  154a, 

Chem.  Fabr.  Florsheim  H.  Noerdlinger.  See  under  Noerdlinger. 
Chem.   Fabr.   Flora.    Amines ;    Substituting  halogens   for 

amino  groups  in  aliphatic  (P) 

Chem.  Fabr.  vorm.     Goldenberg,  Geromont,  und  Co.    See 

under  Goldenberg. 
Chem.      Fabr.      Griesheim-Elektron.     Aluminium  ;       Auto- 
genous welding  of  (P) 

Aluminium  ;    Welding  or  melting  (P) 

Chlorinated  derivatives  of  naphthalene  of  waxy  con- 
sistency ;    Production  of  (P)  . .      442A 

Ethylidene  esters ;    Manufacture  of  (P) 

Gases ;    Cooling  previous  to  liquefaction  (P) 

Glycol;    Production  of  from  ethylene  (P) 

Nitric  acid  ;  Slanufacture  of from  hot  nitrous  gases 

(P)  

Tower  for  absorbing  or  concentrating  gases  (P) 

Chem.  Fabr.  Griinau  Landshoff  u.  Meyer  A.-G.  See  under 
Landshoff. 

Chem.  Fabr.  Heiligensee  V.  Helraolt  u.  Remse.  See  under 
Hclmolt. 

Chem.  Fabr.  Kalk  Ges.  Ammonium  salts  ;  Production  of 
from  industrial  gases  containing  ammonia  (P) 

Calcium  cvanamide ;  Process  for  decomposing  crude 
(P)  

Cyanamides  and  nitrides  of  alkalis  and  alkaline  earth-  ; 
Decomposing  (P) 

Chem.  Fabr.  "  List  "  E.  de  Haen.    See  under  Do  Haen. 
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659a 
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814a 
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725A 
802a« 
460a* 
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834a* 
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675a 
303A 


70a 


.SVe  under  Sleyer. 

Sulphur  dioxide  ;    Preparation  of 


Chem.  Fabr.  L.  Meyer. 

Chem.  Fabr.  Rhenania. 

from   magnesium   sulphate  or  double  salts  of 

magnesium  (P) . . 

Sulphur  monochloride  ;    Preparation  of  (P) 

and  F.  Projahn.     Sulphur;  Obtaining from  hydrogen 

sulphide  or  mixtures  containing  it  (P) 
and  others.     Sacchariflcation  of  cellulosic  material  with 
gaseous  hydrochloric  acid  (P) 
Saccharification  of  cellulosic  materials  with  simultaneous 

recovery  of  citrate-soluble  phosphate  (P)     .. 
See  Schmidt,  F.  L.  

Chem.  Fabr.  Rosenberg  und  Co.    See  under  Rosenberg. 

Chem.  Fabr.  vorm.  Sandoz.     Alkaloids ;    Isolation  of  

(P)  675a, 

Disazo  dyestuffs  ;    Slanufacture  of  yellow  (P)    . . 

Ergot ;  Slanufacture  of  a  highly  active  preparation  of 
(P)  

Hyoscyamine  ;    Isolation  of  (P)     . . 

See  StoU.  A.  

Chem.  Fabr.  von  Heyden  A.-G.  Ammonium  perchlorate 
explosives  capable  of  being  cast ;  Manufacture 
of (P)      . .        Ja        


520a 
162A 

744a 

44a 

740a 

385a 

364a 
393A 


22a 

488a 
488a 


109a 
489a 


749a 
311A 


46  3  A 
309A 


833A 
329A 

349a 
426A 
77a* 


Chem.  Fabr.  von  Heyden  A.-G. — continued. 

Cellulose  esters  ;    Preparation  of  lacquers  and  so.utions 

or  masses  of  (P) 

Nitrocellulose  powders  ;    Slanufacture  of  (P) 

Chem.    Fabr.    vorm.     Weilcr-tcr    Steer.     Diarylurethanes ; 

Preparation  of  (P) 

Insecticide  (P) 

Smokeless  powder ;    Slanufacture  of  (P) 

Sulphur  dioxide  ;    Slanufacture  of  from  calcium, 

barium,  and  strontium  sulphites  (P) 

Chem.  Fabr.  Worms.  A.-G.    Colours  soluble  in  fats  and  oils  ; 

Manufacture  of  (P) 

Tanning  animal  hides  (P) 

Tar  products  and  resinous  substances :    Separation  of 
low-boiling  constituents  of  (P) 

Chem.  Fabr.  J.  A.  Wiilflng.     See  under  Wulflng. 

Chem.  Ges.  Rhenania.  Meat  extract  and  the  like  ;  Prepara- 
tion of  (P)  

Potato  products  ;    Preparation  of  dried  (P) 

Chem.  Ind.-A.-G.,  and  F.  Wolf.  Ammonium  sulphate ; 
Slanufacture  of ■  from  gas  liquor  and  gypsum  (P) 

Chem.  Lab.  fiir  Tonindustrie  u.  Tonindustriezeit.  H.  Seger 
u.  E.  Cramer.    See  under  Seger. 

Chem.  Verwertungs-Ges.  Atomising  and  drying  milk  or 
other  liquids  ;    Apparatus  for  ■  (P) 

Chem.  Werke  Grenzach  A.-G.  Phenylatcd  aminohydrin- 
denecarboxylic  acid ;    Slanufacture  of  (P) 

Chem.  Werke  Sliinchen  O.  Biirlocker.     See  under  Barlocker. 

Chemo-Mechanical  Water  Improvement  Co.   See  Rice,  C.  W. 

Chenard,  E.  A.  R.  Distillation  ;  Apparatus  for  fractional 
(P)  

Cheneau,  O.    Alcoholometric  tables  applicable  to  alcohol  de- 
natured with  wood  spirit  and  naphtha 
Solutions :     Relations    between    the    relative    density, 
absolute  density,  and  apparent  weight  of  . . 

Cheneveau,  C,  and  R.  Audubert.     Nephelometer 

Cherbuliez,  E.  Analysis  of  organic  substances  ;  Use  of  re- 
duced copper  in  elementary  

Chernoff.  L.  H.     Oxalic  acid  ;    Colour  test  for 

Cherry,  L.  B.    Electrochemical  treatment  of  hydrocarbon 

vapours  ;    Apparatus  for  (P)  . . 

Hydrocarbon   and   other   compounds ;     Apparatus   for 
electrochemical  treatment  of  liquid  (P) 

Chesnut,  V.  K.    See  Power,  F.  B 

Chevenard,  P.     Nickel  steels  ;    Thermal  change  of  elastic 

properties  of 
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Hydrochloric    and    hydrobromic  acids ;     Preparation 
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Removing  gases  from  (P)      . .  . .  . .        56a* 
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Cooper.   H.   C.   and    Hope    Natural   Gas   Co.     Gasoline ; 

Obtaining from  hydrocarbon  gases  (P)       . .       98a 

See  Garner.  J.  B 326a 
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Corbctl.  F.     Grinding  mills  of  tlio  rotating  disc  typo  (P)     179a 

Corey.  1).  A.     Filter  (P)        537a 
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Courmont.  P..  and  A.  Rochaix.  Sewage  purified  by  activ- 
ated sludge  process  ;    Action  of  bacteria  of  ■ 
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producers  (P) 
Lubricating  oils  ;    Preparation   of  highly   viscous  and 

combustible    from     bituminous     materials, 

especially  lignite  tar  (P) 
Lubricating  oils ;    Production  of  from  asphaltic 

materials  (P) 
Deutsche  Faserstoff-Ges.  Fulda.     Vegetable  fibres  ;    Obtain- 
ing    for  textile  purposes  (P) 

Deutsche  Gasgliihlicht  A.-G.  (Auerges).     Acetylcellulose  films 

on  glass  (P) 
Artificial  silk  ;   Production  of for  textile  industrial 

purposes  (P) 

Gas  mantles  ;    Manufacture  of  from  cellulose  <P) 

Nitric   acid  ;    Manufacture   of   highly-concentrated 

from  dilute  nitric  acid  (P) 

Nitrocellulose  ;    Manufacture  of  (P) 

Silk  ;    Method  of  loading  (P)         . .  . .        17A. 

Tungsten  incandescence  lamps  ;    Reducing  dissipation 

of  the  filament  in  (P)  

Deutsche  Gold-  und  Silber-Scheide-Anstalt  vorm.  Roessler. 

Alkali  percarbonates  ;    Manufacture  of (P)  . . 

Incendiary    bombs    and    projectiles  ;     Composition    for 

(P)  

Deutsche  Konservierungsges.  Linoleum  substitute ;  Pre- 
paration of (P) 

Deutsche      Molybdaen-Werke.     Iron-molybdenum      alloys  ; 

Production  of  ■  (P) 

Molybdenum    compounds ;     Extraction    of   from 

yellow  lead  ores,  e.g.,  wulfenite  (P)..  ..      724a, 

Deutsch-Englische    Quarzschraelze    Ges.     Quartz ;    Melting 

by  means  of  carbon  resistances  (P) 

Quartz    and    other    materials    fusible    with   difficulty ; 

Formation  of  hollow  articles  from  by  means 

of  an  electric  arc 
Quartz ;     Production   of   articles   impervious   to   gases 

from  (P) 

Deutsche    Oxhydric    A.-G.     Carbon    dioxide  ;     Recovering 

from  gases  (P) 

Deutsche  Petroleum  A.-G.     Calcium  sulphide  ;  Manufacture 

of  ■  (P) 

Deutsche  Pyroxitges.  Impregnating  textile  or  paper  yarns 
or  fabrics  (P) 

Deutsche  Solvay  Werke  A.-G.  Crystallisation  of  salts  from 
hot  solutions  ;   Apparatus  for (P) 

Deutsche  Sprengstoff  A.-G.  Explosives  for  military  pur- 
poses ;    Manufacture  of  (P) 

Deutsche  Ton-  und  Steinzeugwerke  A.-G.  Absorption 
apparatus  ;    Tubular  packing  for  ■ (P) 


62Ga 
448A 


458a* 
302R 


Fibres  suitable  for  spin- 
-  from  rushes  ("  Binsen  ") 


Deutsche  Typha-Verwertungsges. 
ning  ;    Production  of  — 

(P)  

Rushes  ;    Preparation  of  valuable  fibres  from  ■  (P) 

Typha  fibres  separated  by  a  chemical  process  ;    After- 
treatment  of (P) 

Deutsche  Wildermann-Werke  Chem.  Fabr.,  and  C.  Waldeck. 
Autogenous  cutting  of  metals  (P)  . . 

Deutsch-Koloniale      Gerb-      und      Farbstoff-Ges.     Tanning 
animal  skins  (P) 

Tanning  substances ;    Production  of  from  amino- 

hvdroxynaphthalenesulphonic    acids    and    formal- 
dehyde (P)        


611A 

420a 
341A 

611A 
586a 
593a 
553A 

344A 
797^ 

513a 

227A 

813A 

182a 
182A 
778A 
519A 

595A 

441A 

62a 

803A 
779A 

776A 

783A 

137A 

552A 

520A 

823A 

296A 

296A 
658a 
783a 
489a 
445a 
620a 
836a 
54A 

226a 
185a 

185a 
303a 

274A 

378a 


PA  OB 
Deutschland,  A.     Saccharification   of  amylaceous  mashes; 

Reducing  the  amount  of  malt  used  for (P)..     760a 

Deutsch- Luxemburgische  Bergwerks-  u.  Hiitten  A.-G.,  and 
S.  Hilpert."  Ingot  iron  and  steel  and  other  metals ; 
Removing    oxvgen,  sulphur,  and  phosphorus  from 

molten  (P)  724A 

Lacquer- paints ;    Preparation  of  quick-drying  (P)     792a 

Resin  solutions  ;    Manufacture  of  clear (P)         , .     577a 

Varnish  ;   Manufacture  of  a  quick-drying from  tar 

products  (P) 577a,  665a 

and  A.  Klinkenberg.  Martin  furnace;  Operation  of  a 
tilting using  a  mixture  of  low-grade  and  high- 
grade  gas  (P) 69a 

and   H.    Liitke.     Iron  resistant  to  cutting ;    Production 

of  (P)       . . 456A 

Devaux,  H.,  and  H.  Bouygues.  Sodium  fluoride  for  pre- 
serving railway  sleepers  ;    Efficacy  of  — —          . .  409a 

De  Vecchis,  I.     Wood  ;   Preserving  and  flreproofing ■  (P)  750a 

De   Venancourt.   G.     Copper  smelting  iuxnace3 ;    Utilising 

powdered  coal  for  heating  . .          . .          . .  300A 

Devonshire.  G.  C..  and  E.  T.  Foord.     Plastic  compositions 

from  vegetable    ivory ;    Manufacture    of    (P)  36a* 

Devrient,  W.    Iodine  value  of  fats  ;  Comparison  of  methods 

for  determination  of  ■     . .          , ,          . .          . .  755a 

De  Vries,  O.     Latex  and  rubber  from  individual  trees     . .  665a 
Rubber ;    Effect  of  soaking  rolled  or  unrolled  coagulum 

in  water  on  properties  of . .          . .          . .  73A 

Rubber  latex  coagulants    . .          . .          . .          . .          . .  665a 

Rubber  stress-strain     curve  ;      "  Slope  "     or     "  type  " 

of  — 308T 

and  W.  Spoon.     Rubber  latex  ;   Spontaneous  coagulation 

of  665a 

De   Waal.    J.    W.     Bacterium    coli ;     Detection  of  — ■ —  in 

drinking  water            ..         ..         ..         ..         ..  171a 

De  Waele,  A.     Linseed  oil ;    Factors  affecting  the  oxygen 

absorption  of  . .          . .          . .          . .          . .  48T 

Dewar,  J.     Low  temperature  studies..          ..          .,          ..  35E 

Dewey.  D.  A.     See  Luckiesh.  M 296a 

Dewey,  F.  P.     Assaying  ;    Volatilisation  losses  in  . .  454a 

De     Wilde,    P.     R.    Nitrites ;     Manufacture    of    aliphatic 

(P)             247A 

Dey,  A.  J.     Chloroform  from  coke-oven  gas            . .          . .  349a 

Dhar,  N.  R.     Catalysis  in  heterogeneous  systems  ..          ..  332a 
Dhar,  S.  N.     Halogenation.     Direct  displacement  of  negative 

groups  by  haloijen  in  the  aromatic  series.     Displace- 
ment of  the  nitro-group  by  bromine          . .          . .  703a 
Nitro-derivatives  of  naphthalene  and  anthraquinone  685a 
Dhavale,  B.  B.,  and  S.  R.  Das.     Chrome  tanning  liquors ; 

Effect  of  neutral  salts  on  basicity  of . .  758A 

d'Huart.  K.     See  Oberhoffer.  P 368A 

Diamalt-A.-G.     Saccharic  and   tartaric  acids;    Production 

of from  carbohydrates  (P)      . .          . .          . .  704a 

Diamond.  W.  A.    Coke-ovens ;    By-products     from     . 

Discussion          . .          . .          . .          . .          . .          . .  197t 

Diamond  Match  Co.     See  Fairburn,  W.  A.               . .          . .  350a 

See  Kolskv,  G 185a 

See  Le  Sueur,  E.  A 32a 

Dibdin.  W.  J.     Spent  oxide  ;  Revivifying (P)  . .          . .  440A 

Diboll.  W.  A.     See  Helm,  CD 825a 

Di  Capua.  C.     Gold-silicon  alloys 370a 

Dick.  S.  M.     Evaporating  apparatus  (P) 6S3a* 

Milk  product:    Condensed  (P) 465a* 

Dickie.  R.  S.     Petroleum  industry  ;   Economics  of  the . .  106a 

Diederichs.  H.     Liquid  air  ;   Production  and  use  of for 

blasting..          ..          ..          ..          ..          ..          ..  315a 

Diederichs,  W.  J.     Iron;    Process  for  treating (P)  ..  160A 

Dienemann,  P.     Calcium  cyanamide  ;    Means  of  emptying 

the  furnace  used  in  manufacture  of  crude       

(P)           420  * 

Dienert,  F.     Activated  sewage  sludge  ;    Formation  of  ■  347 

and  Girault.     Sewage  sludge  ;    Action  of  activated  

on  the  ammonia  of  sewage  and  of  ordinary  water  . .  38:2a 

and  others.     Sewage  sludge  ;   Action  of  activated . .  424a 

Diesselhorst,  G.     See  Reiss.  F.            39a 

Dieterle,  E.  A.,  and  others.     Liquors  containing  phenolic 

substances  ;    Purification  of  (P)         . .          . .  80a 

Dieterle,    H.     Xanthosterol.   a   crystalline   substance    from 

the  bark  of  Xantkoxylum  budrunqa.  D.C.    . .          . .  8lA 
Dietrich,  W.,  and  H.  Jankon.     Lupins  treated  by  Lohnert's 

process  ;    Loss  of  food  value  and  alkaloids  in 609a 

See  Windisch,  W.    . .       128a,  138a.  293a.  461a.  486a, 

524a.  607a,  613a,  636a.  70lA 
Dletsche.    O..   and    Chemical   Foundation.    Inc.     Thorium  ; 

Separation  of from  other  rare  earth  metals  (P)  364 A 

Dietsche  and   Grave.     Beer :    Use  of  Zeiss  immersion  re- 

fractometer  for  thin  ,  and   determination  of 

original  gravity            . .          . .          . .          . .          . .  203a 

Dietz.  E.     See  Price,  W.  B 652a 

Dietzel.  W.     Electroplating  apparatus  (P) 631a* 

Diller,  C.  F.     Soil  and  seed  inoculation  (P)             ..          ..  794a 

Dilley,  F.  D.     Suction  gas  plants  (P)            775a 

Dimroth,  O..  and  H.  Kiimmerer.     Carminic  acid     ..  ..     399a 

and    others.     Hydroxyanthraquinoues  ;     Acetylation    of 

,  and  anthradiquinoues  . .  . ,  . .  . .     399a 


NAME INDKX> 
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Dlnsmorc.  O.  F.    Motor  fuel  for  internal  combustion  endues 

(P)  290a 

Dirks.  IS.  Sulphuric  acid  ;  Preparation  of from  natur- 
ally occurring  sulphates  (P)             260a 

lii-i.  In lulorfcr.  O.     See  Scholl.  R 152a 

Dlsercns.  I..  Coloured  reserves  ;  Printing- ■  under  sul- 
phur colours  by  means  of  vat  dyes  . .         . .     719a 

Distillates,  Ltd.,  and  O.  O.  Jnrmain.  Wool  piece  or  like 
scouring    processes ;    Treatment   of   effluent    from 

(P)  12a 

District  Chemical  Co..  and  J.   11.  Hohlyn.    Carbonising  of 

'hiring  case-hardening  ;    Mixtures  for (P)     455a 

Ditthom,    F.     Cresols;      Disinfecting   values   of   the   three 

Isomeric  799a 

Divine.  It.  E„  and  Twltchell  Process  Co.    Sulphonlc  acids  : 

Recovery  of from  mineral-oil  sludge  (V)     . .     260a 

Dixon.  F.  O.     See  Hawley,  A.  E 187A* 

Dixon.  II.  IS.     Alcohol  as  a  motor  luel        855R 

Dixon.   H.    H..   and   T.   G.    Mason.     Sucrose;    Crjoscopic 

method  for  determination  of ..         ..         ..     '201a 

Dixon.   II.   W.     Phioroglueinol  reagent  for  the  Krels  ran- 

eidity  test;    Method  ot  preparing  ..         ..     341A 

Dixon.  W.     Electrical  equipment   at  works  of  Ebbw  Vale 

Steel.  Iron,  and  Ooel  Co 336K 

Doane.  C.  F.     Cheese  ;   Manufacture  of  Emmentbnl  or  Swiss 

(P)  346A 

Dobble.  J.  J.     Alcohol  denaturants 86R 

Presidential  address  In  Cbemlcal  Society  ..         ..     130R 

Dobson.  D.  R.    See  Pickard.  W 6a 

Dodd.   L.   E.     Optical  glass ;    Comparison  tests  for  stria) 

in  335A 

Dodds.  H.  H.  Nitroglycerin  waste  acid  mixtures  ;  Forma- 
tion of  a  solid  phase  in  . .         . .         . .     350a 

Dodge.  F.  D.     Potassium  hydrogen  phthalate  ;   Use  of 

as  standard  in  alkalimetry    . .  . .         . .     641a 

Dodge,  F.  E..  and  Barrett  Co.  Ammonium  sulphate  ;  Wash- 
ing   (P) 63a 

and  F.   H.  Rhodes.     Pyridine  ;    Recovery  of  from 

by-product  coke-ovens  . .  . .  . .  . .     262a 

Doelter.  C.    Colloidal  colouring  substances  in  minerals     . .     155a 
Docrulnger,  W.  F.     Pyroxylin  composition  and  process  of 

making  same  (P)         ..  ..  ..  ..  ..        14a 

Doerlnckel   and    others.     Metals   and   alloys ;     Reports   on 

standardisation  of  . .         . .         . .         . .     194a 

Doerner.  H.  A.    Molybdenum  ;    Recovery  of  from  its 

ores  (P)  239a 

Doerr.  R.    Silver  ;    Oligodynamics  of  702a 

Doerschuk.  V.  C.  and  Aluminium  Co.  of  America.    Ring- 

furnace  (P) 256a 

Doherty.  H.  L.     Water-gas  ;  Producing and  carbonising 

coal  (P) 684a 

See  Laird.  W.  fi 769a 

Doherty.  EL  L..  and  Co.    See  Bucll.  W.  C.  ..         ..     563a 

Dolbear.  0.  E.    Magnesium  compounds  ;    Purifying (P)    657a 

Dolbear.  S.  H..  and  Minerals  Separation  North  American 

Corp.     Concentrating  ores  or  other  materials  (P)     549a 
Dolch.  M.     oil-shale  ;    Treatment  of  ■  and  description 

of  a  specially  high-grade  shale        ..         ....     714a 

Tar  ;  Influence  of  superheating  on  composition  of  397a 

Dolensky.  E.     Gas  producer  (P)         510a 

Doll.  M.  M.     Picric  acid  ;  Influence  of  degree  of  suiphonation 

of  phenol  on  yield  of  — —  602a 

Dolomite  Products  Co.    See  Shcard.  T 236a 

Dominlk.  W.    See  Moscickl.  I.  746A 

Donaldson,  K.  II.    See  Crowfoot,  A.  660a 

Donath,    E.    Ammonia    evolved    during    evaporation    and 

clarification  in  the  beet  sugar  factory  ;    Recovery 

of  379a 

Donisthorpe.  F.   W.    Photographic  printing  process ;    Dye 

impression  . .         . .         . .         . .         . .     313a 

Donleavy.  J.  J.    See  Johnson,  T.  B.  594a 

Donnan,  F.  G.     Lubrication  ;   Theory  and  practice  of . 

Discussion  . .         . .         . .         . .         . .       57T 

and  J.  I.  O.  Masson.     (las  scrubbing  towers  with  internal 

packing  ;    Theory  of 164R.  236T 

Donnelly.  J.  L.    See  Argo.  W.  L 82a 

Donncrsmarckhutte    Oberschlesische    Eisen-    und    Kohlcn- 

wcrke    A.-G.     Roasting    furnace ;     Gas-fired  ■ 

(P)  69A,  457a.  575A 

Doolcy.  F.  J.    Puip  digesters ;    Acid-charging  system  for 

(P)  ..         ..         817a 

Dore.  W.  II.    Cellulose  in  woods  ;  Determination  of . .     400a 

Coniferous  woods  ;  Proximate  analysis  of . .         . .     613a 

Hardwoods  ;    Proximate  analysis  of  .    Analysis  of 

Querent  agri/clia  . .  . .  . .  . .  . .      778A 

Wood  ;    Distribution  of  certain  chemical  constants  of 

over  its  proximate  constituents         . .         . .     513a 

Dornier.  O.    See  Martinet.  J 292a,  594a 

Dorr  Co.,  and  D.  S.  McAfee.     Ores  ;  Treatment  of  fine 

(P)  457a* 

Pulp  digestion  ;  Manufacture  of  caustic  soda,  more  par- 

tlcutarlv  from  residues  recovered  from  alkali  used 

in  (P) 541a* 

See  Peck.  C.  1 393a.  437a.  633a.  663a 


paub 

Doss.  K.  S.   li.     Sm  Watson.  II.  E.              327A 

Dott.  1).  11.     Ether;  Action  oi on  metallic  mercury  . .  349a 

Opium  assay                       . .         . .         . .         . .         . .  347a 

Str>  limine  ;    Add  sulphate  of  — —        ..           ..           ..  34R 

Douglass,  I..  F.     cinematograph  Alma  ;    Producing  coloured 

(I'l             136a 

Dourls,  R.     See  Deleplne.  M.               40SA 

Dovey.     E.     It.       Camphor ;     Examination     of     Chinese 

crude  165r.  626a 

Evolutiiui   riiitliixls  di'  analysis;    Apparatus  for  . 

e.g..  determination  of  sulphur  and  carbon  in  steel  706a 

Dow,  F.  T.     Drying  apparatus  (P) 590a 

Dow,  H.  II.,  and  Dow  Chemical  Co.     Bromino  ;   Extraction 

of  from  brine  (P)          518A 

Nitrocellulose  composition;    Plastic (P)               ..  483a 

and  others.     Carbon  bisulphide  ;   Method  of  making 

(P)           657A 

Magnesium    chloride:     Manufacture    of   (P)     ..  405a 

Dow  Chemical  Co.     See  Barstow,  E.  O.       . .      571a.  571a,  689a 

See  Dow.  H.  II 405a,  483a.  518a,  <j57a 

•Sec  Jones.  C.  \V.     . .           ..           ..           ..           ..           ..  571a 

See  Smith.  A.  W 339a 

See  Veazcy.  W.  R.             . .         . .         . .         . .         . .  339a 

Dowcll.  C.  T.    See  Mcnaul,  P.            170A.  277a 

Down.  N.  B.,  and  Braden  Copper  Co.    Filtering  ;    Method 

and  apparatus  for  — —  (P)             . .         . .         . .  619a 

Downs,  C,  and  others.     Oils  ;    Extracting from  vege- 
table seeds,  nuts,  and  the  like  (P)            . .         . .  459a* 

Downs,  C.  R.,  and  The  Barrett  Co.     Suiphonation  of  hydro- 
carbons with  sulphur  trioxide  (P)              . .         . .  57a 

Suiphonation  of  benzene  (P)        . .          . .          . .          . .  540A* 

See  Barrett  Co 398a 

Set  Weiss,  J.  M.      .  .     9a,  9A.  9a.  44a,  57R.  397a,  398a,  743a 
Downs,  G.  F.,  and  H.  F.  Miller,  jun.    Furnaces  ;   Port  con- 
struction for  metallurgical  (P)           . .         . .  548a 

Downs,  W.  F.    Alunite  ;   Process  of  treating (P)        . .  489a 

Dox,  A.    Soya  bean  urease      ..         ..         ..         ..         ..  421a 

Draper.  J.  M.     Separation  of  substances  of  different  specific 
gravities,  such  as  fine  coal  or  ores  and  the  like  ; 

Apparatus  for  (P)         . .         . .         . .         . .  54a* 

Dreaper,  W.  P.     Oil  fuel ;  Use  of in  chemical  works    . .  72r 

Drees,  M.    See  Frischer.  H.     . .         . .         . .         . .         . .  774a 

Dreibrodt.    O.,   and    Elektrochem.    Werke    Ges.    Crystals ; 

Production  of  large  (P)           740a* 

Dressier,  C.    See  Dressier  Tunnel  Ovens,  Ltd.        . .     647a,  652a 
Dressier,    P..   and    American    Dressier   Tunnel    Kilns,   Inc. 

Tunnel-kiln  (P)            256A.  750A 

Tunnel  kilu  combustion  chamber  (P)     . .          . .          . .  256A 

Dressier  Tunnel  Ovens.  Ltd.,  and  C.   Dressier.    Coal  and 
other  materials  capable  of  being  distilled,  vaporised. 

or  decomposed  by  heat ;  Treatment  of (P)    . .  652a 

Tunnel  ovens  and   like   structures ;    Cooling  chamber 

for  (P) 647A 

and  J.  Williamson.     Drying  or  heating  apparatus  ;   Con- 
tinuous    (P)         2a 

Ovens  ;    Continuous  and  intermittent  (P)           . .  750a 

Drew,  H.  D.  K.    Sec  Morgan.  G.  T.            623a 

Dreyfus.  H.     Acetic  anhydride  ;  Manufacture  of (P)  . .  467a 

Celluloid;    Manufacture  of  uninflammable (P)     ..  153A* 

Cellulose    acetate ;     Manufacture    of    compositions    or 

articles  having  a  basis  of  (P)             . .        14A.  745A* 

Cellulose  acetate  ;    Manufacture  of  solutions  of  ■ 

and  of  celluloid-like  masses,  films,  and  other  pro- 
ducts therewith  (P)    445A* 

Dreyfuss.  E.     See  Hach,  J 292a 

Dreypondt,  G.  A.  M.    See  Govaerts,  W.  P 568A* 

Driffield,  V.  C.     See  Hurter,  F.             210R 

Driver,  F.  L.,  jun.,  and  Driver-Harris  Co.     Electric  resis- 
tance element  and  alloy  therefor  (P) . .          . .          . .  32a 

Driver,  J.  W.,  and  F.  W.  Sunderland.     Colour  fastness  in 

dyed  fabrics  ;   Apparatus  for  testing (P)          ..  186A 

Driver-Harris  Co.     See  Driver,  F.  L.,  jun.       . .         . .         . .  32a 

Druce,  J.  G.  F.     Quinoline  bases  ;   Modification  of  Skraup's 

synthesis  for  preparing .    Their  conversion  into 

stannichlorides  . .           . .        . .          . .          . .          . .  40A 

Tin;  Volumetric  determination  of ..         ..         ..  735a 

Druckcr,  S.    See  Sieck,  W.,  jun 392a 

Drucquer,  M.  N.     See  Quas-Cohen,  P.  31 514A 

Drummond,  A.  A.     Lubrication  ;    Theory  and  practice  of 

.    Discussion       . .         . .         . .         . .         . .  57T 

Drummond,  J.  C.    Vitamins  ;  Nomenclature  of ..  798a 

and  K.  H.  Coward.    Oils  and  fats  ;  Value  of  animal  and 

vegetable as  sources  of  vitamin  A         . .         . .  798a 

Vitamin  A  ;    Technique  for  carrying  out  feeding  tests 
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Jamieson.  G.  S.,  and  W.  F.   Baughman.     Cottonseed  oil ; 

Chemical  composition  of ..          ..          ..  521a 

Okra  (Abelmoschus  esculentus)  seed  oil      ..          ..          ..  417a 

See  Baughman.  W.  F.          417a 

Jander,  H.     Arsenious  and  selenious  oxides  ;    Apparatus  for 

recovery  of from  pyrites  (P)     . .          . .          . .  20a 

Fractional    distillation    of    sulphuric    acid    and    other 

liquids;  Apparatus  for (P)       ..          ..          ..  20a 

Janes.  H.  C.  and  E.  I.  du  Pont  de  Nemours  and  Co.     Heating 

drum  (P)           93a 

Janka,  J.     Drying  drum  with  sectorial  compartments  (P)  . .  563a 

Jankon.  H.     See  Dietrich.  W 609a 

Jankower,  D.     See  Robertson.  J.  H 339a 

Jannasch.  P..  and  E.  M.  Alberts.  Sulphuric  acid  ;  Quanti- 
tative production  of from  sulphates  and  sul- 
phides (P)          403A 

Janssen,  C.     Bagasse  ;   Deterioration  of on  keeping    . .  380a 

Jantsch.  O.     See  Schneider.  W.  259a,  291a 

Jaquet,  E.     Discharges  on  wool           . .          . .          . .          . .  293a 

Jares.    V.     Aluminium-copper-zinc ;     The    ternary    system 

with  special  reference  to  the  zinc  corner  of  the 

equilibrium  diagram    . .          . .          . .          . ,          . .  67a 

Jarmain.  G.  G.     See  Distillates.  Ltd.    . .          . .          . .          . .  12a 

Jarraud,  A.     Spirits  and  alcoholic  liquors  ;  Ageing (P)  670a 

Jarrell.  T.  D.     See  Veitch.  F.  P 152a 

Jarvis.  G.  A.     Steel;   Manufacture  of (P)         ..          ..  455  a 

Jarvis,  J.  G.     Cellulose  acetate  composition  ;  Manufacture  of 

(P)               541A 

Nitrocellulose  film  of  low  inflammability  (P)     ..          ..  719a 

Pyroxylin  products  ;  Manufacture  of  — —  (P)  . .          . .  686a 

Pyroxylin  sheet  of  low  inflammability  (P)          . .          . .  653a 

Jata-Werk    fur    pflanzliche    FiillstorTe.     Fibre    from    typha 

seeds  ;  Treatment  of for  use  in  manufacturing 

textiles  (P)        360a 

Jebsen.   G.,   and   Titan  Co.   A./S.     Titanium   compounds ; 

Extracting from  titaniferous  material  (P)     . .     334a 

Jeekel,  Mijnssen,  it  Co..  Xaaml.  Vennoots.  Glasfabriek  **  Leer- 
dam  "  vorheen.     Glass  furnace  (P)  . .  ..  .,     267a 

Jefferies.  E.  A.  W.,  and  F.  E.  Norton.  Cooling  and  lique- 
faction of  gaseous  fluids  (P)    ..  ..  ..  ..     619a 

Jefferies-Norton  Corp.     See  Norton,  F.  E.      ..  ..  ..     713a* 

Jeffery,  F.  H.     Sodium  nitrate  solutions ;    Electrolysis  of 

using  a  copper  anode  ..  ..  ..      216R.  720a 

Jeffries.  Z.,  and  Aluminium  Castings  Co.  Castings  ;  Pro- 
duction of (P) 602a 

and  others.    Alloy  (P)  695a 

Jelocnik.  V.     See  Pollitzer.  R.  677a 

Jenkins,  H.  C.     Absorbing  gases ;    Methods  and  means  for 

and  their  application  to  vacuum  flasks  for 

storing  low-temperature  liquids  (P). .  ..  ..     476a 

Electrolytic  cell  (P) 376a* 


PAUE 

Jenkins.  U.  S.     Petroleum  products  ;  Apparatus  for  treating 

■  (P)             7A 

Jennings,  A.  L.  Washing  coke  and  like  materials  ;  Appar- 
atus for (P)          441A* 

Jennings.  W.  F.     See  Chew.  L.             287A 

Jennison.  F.  H.  Lake  pigments  from  basic  dyestuffs  ;  Use  of 
tannic,  arsenious.  and  phosphoric  acids  in  pro- 
duction of . .          . .          . .          . .          . .  411R 

Jenny-Henz,  E.     See  Wirth-Frey,  E.             538a* 

Jensen,  H.  R.     Hydrogen  peroxide  ;  Preservation  of . .  596a 

Jensen,  N.  C.  F.     Metals  and  metallic  articles  ;  Preservation 

of  (P) 694A,  788a* 

Jensen.  O..  and  Norsk  Hydro-Elektrisk  Kvaelstofaktieselskab. 
Nitric  acid  and  nitrogen  tetroxide ;    Production  of 

pure  concentrated from  nitric  acid  containing 

oxides  of  nitrogen  (P) . .          . .          . .          . .          . .  108a 

See  Bergve.  E 450a* 

Jentsch,  E.     Aniline  Black  ;  Printing  process  for ..  400a 

Jerdan,  D.  8.     Industrial  chemist  ;  Evolution  of  the . .  375k 

Steam  boilers  and  plant  using  steam  ;    Causes  of  loss 

in  375a 

Jermain.  H.  F..  and  Winchester  Repeating  Arms  Co.     Iron 

or  steel  articles  ;  Colouring (P) . .          . .          . .  548a 

Jernstad,  A.     Morphine  in  op  um  ;  Determination  of . .  761a 

Jeroch.  W..  and  Kriegsausschuss'  .  pflanzl.  u.  tier.  Oele  u. 
Fette.     Fat ;    Obtaining  from  sulphite-cellu- 
lose liquors  by  biological  methods  (P)         . .          . .  663a 
Jetter.  E.,  Chem.   Bleicherei.     Basket  or  binding  material 

from  hop  stems  ;  Manufacture  of (P)  . .          . .  102a 

Jewell,  A.  C.     Stills  (P) 712a 

Jewett.  F.  F.     See  Holmes,  H.  N 70A 

Jirza.    F.     Potassium    plumbite ;     Oxidation    of    ■    to 

plumbate  with  alternating  current  ..          ..          ..  655a 

Joachim.  J.,  and  J.  Schulte.     Lime  ;   Slaking (P)       . .  267a 

JoachimoLilii.  G.     Digitalis  leaves  from   1-year  and  2-year 

old  plants  ;   Activity  of 762a 

Digitalis  leaves  ;    Valuation  of . .          . .          . .  557a 

Selenium  and  tellurium  ;   Pharmacology  of .    Action 

of  their  acids  on  bacteria        . .          . .          . .          . .  704a 

Job,  A.,  and  H.  Guinot.     Arsine  derivatives ;    Preparation 

of (P)        582a 

Job,    P.,   and    G.    Urbain.     Sulphuric  ions ;     Detection   of 

masked in  complex  substances. .          . .         . .  363a 

See  Chauvenet          781a 

Jonsson,  J.     Wroughtiron;  Superficial  hardening  of (P)  371A 

Jorgensen,  A.     Yeast  as  it  occurs  in  nature   , .          ..          ..  129a 

Jorgensen,  C.  V.     Pyrolusite  ;   Method  of  treating (P)  23a* 

Joffe,  J.  S.  Soils;  Hydrogen  ion  concentration  measure- 
ments of in  connexion  with  their  lime  require- 
ments       523a 

See  Lipman,  J.  G 793a 

Johansson,  D.     Abietic  acid      ..          ..          ..          ..          ..  198a 

John,  H.  Aldehyde  condensation  product  capable  of  tech- 
nical utilisation  ;  Manufacture  of (P)..          ..  826a 

Johns.  C.  O.,  and  A.  J.  Finks.     Bread  ;    Mamifacture  of 

<P) 831A 

and  others.     Globulin  of  the  coconut.  Cosos  nucifera     . .  169a 

Maize  gluten  meal  ;   Nutritive  value  of  commercial 381a 

Johns-Manville  Co.,  H.  W.     See  Christenson.  G 343a 

Johnson,  A.  G.     See  Atanasoff.  D 243a 

Johnson,  C.  M.     Steel  alloy  <P) 548a 

Johnson,  F.     Copper  ;    Influence  of  cold  rolling  on  physical 

properties  of 110R,  369a 

Johnson.  J.     Dissolver ;    Rapid  (P) 739a 

Mixer  (P) 7S9a,  773a 

Johnson,    L.,   and    H.    Brearley.     Hardness   of   materials ; 

Apparatus  for  testing  the  ball  —  (P)    . .          . .  352a* 

Johnson.  L.  A.     Retting  flax  (P) 718a 

Johnson,  M.  J.     See  Bristol.  W.  H 71a 

Johnson.  N.  C.     Cement ;    Mixing  of  and  apparatus 

therefor  (P) 236a 

Johnson,  R.  L.     Earthenware  bodies  ;    Preparation  of 234a 

Johnson,  T.   B..  and   others.     Aniline  and  ethyl   alcohol  ; 

Catalysts  which  promote  reaction  between ..  594a 

Johnson.  W.     Mineral  oils  ;    Process  for  treating  (P)  716a 

Johnson,  W.  McA.     Copper-lead  smelting  process  (P)     . .  339a 

Mineral-manure  process  (P)           ..          ..          ..          ..  498a 

Smelting  system  ;    Hermetic  unit  (P)       . .          . .  239a 

Zinc  refining  process;    Ebuilient  (P)        ..          ..  339a 

Johnson.  W.  T..  jun.     See  Ayers.  S.  H 39a 

Johnston,  A.  W.     See  Phelps,  E.  B.             798a 

Johnstone.  G.  K.     See  Carruthers.  J.  H..  and  Co.  ..          ..  145A* 

Jolibob.    P.     Analysis    of    precipitates ;     Physico-chemical 

method  for .     Application  to  study  of  calcium 

phosphites        107a 

Mixtures  of  liquids  ;    Apparatus  for  rapid  preparation 

of  homogeneous  . .          . .          . .          . .  84A 

and  P.  BouWer.     Mercuric  salts ;    Precipitation  of  

by  hydrogen  sulphide             ..          ..          ..          ..  543a 

Jolles.  A.     Indigoid  dyestuffs  ;    Manufacture  of (P)..  718a 


NAME  INDEX. 


47 


PAGE 

Joly,  J.,  and  J.  H.  J.  Poole.     Alloys  ;   Effect  of  leutrlfuglng 

certain  while  In  the  liquid  state       ..         ..  269A 

Lead;     Attempt    to    separata   into    Isotopes    by 

Ifugtng  in  the  liquid  state       209a 

Jonas.  K.    .-.v.-  Brtner,  K 390a 

Jones.    A.,    and     is.    Smelting    Furnace    Co.     Smelting 

(limine  (P) 373a 

Jones.  A.   II.     Ore-separating  device  (P) 101A 

Jones.  A.  J.     Men  uric  oxycyanlde 26GR.  596a 

..   \    li     on  .-racking  process  (P)        221a 

701MB.  0.  0.     Iron;    Extracting  — — from  its  ores  (P)     ..  601A 

Jones,  r.   H      Shellac 121a 

Tungsten  metal;    Manufacture  of  pure  — —  ..         ..  159a 

Vamteta  fume  recovery       ..         ..         ..         ..         ..  791a 

Jonc3.  0.  M..  and  W.  C.  MeC.  Lewie.    Catalysis.    Mechanism 

of  inversion  of  sucrose           . .          . .          . .          . .  794A 

Jones.  C.  W..  and   How  Chemical  Co.     Bromates;    Manu- 
facture of  (P) 571A 

Jonee.  D.  W.     Load  ;    Chemical  sheet  221T.  250R. 

255T,  Errata  255T 
Jones   E.  II.     KIci  trcxles  for  soldering  and  depositing  metals 

bj    the  tie,  trie  arc  (P)            494A.  494A 

Hardening  or  like  treatment  of  iron  or  steel  articles  (P)  68a 
and    Alloy    Welding    Processes,     Ud,     Electrodes    and 
welding  and  like  rods  med  In  soldering  and  deposit- 
lug  metals  (P)              413A 

Jones.  E.  R.     Sal  Stott.  0 557a* 

Jones.  F.  E.     See  Jonea.  H.  W 651a 

Jones,  t).  .1.     Sfe   Partington.  J.  R.  . .     266A.  266A.  335A*.  335a* 
Jones.    O.    W.,    and    F.    R.    Noumeister.     Gas    analysis ; 

Improved  Orsaf  apparatus  for  ..          ..  138A 

Jones.  H..  and  K.  Newell  and  Co.     Superphosphate  manures  ; 

Apparatus  for  manufacture  of  (P)    . .          . .  420A 

Jones,  H.  0.     See  Coleman.  C.  J 78a 

Jones.  H.  I.,  and  R.  Ilu  Bois.     Eggs  ;    Preservation  of 070A 

Jones.  II.  W..  and  Kansas  Cltv  Gasoline  Co.     Mineral  oils  ; 

Apparatus  for  refining  ■  (P) 396A 

Petroleum;    Apparatus  for  cracking  (P)              ..  814A 

and  others.     Hydrocarbons  ;   Method  of  treating (P)  651a 

Petroleum  ;    Apparatus  for  cracking  (P)              ..  051a 

Jones.  J.  J.  A.     Set  Greaves,  R.  H.              692a 

Jones.  J.  I...  and  Westinghouse  Electric  and  Manufacturing 

Co.    Copper  scrap  :    Removing  lead  from (P)  661a 

Jones.  L.  A.     Photographic  tone  reproduction  ;    Theory  of 

676A 

Scnsitometer  ;    Intermittent  photographic  . .  313a 

and    N'.    Deis.-h.     Photographic   deposits;     Measurement 

of  gralniness  in  . .          . .          . .          . .          . .  834A 

Jones,  L.  C.  and  C.  L.  Parsons.     Ammonia  ;    Process  and 

apparatus  for  oxidising  (P)     . .          . .          . .  23A* 

See  Parsons.  C.  L.              108a 

Jones.  L.  !>..  and    Sharpies   Specialty  Co.    Fatty  and  oily 

matters  :    Extraction  of  — —  from  wet  sludges  (P)  240A 

Jones.  R.  F.     See  McKean.  J.  G 590a* 

Jones.  R.  M.     See  Bengough,  G.  D.             369a 

Jones.  3.  M..  and  Arnold  Print  Works.     Mercerisation  of 

cotton  and  artificial  silk  union  fabrics  (P)..          ..  542A 

Mercerisation  of  cotton-viscose  silk  unions  (P)..          ..  595a 

Jones.  T.  W.     Acid-proof  and  oil-proof  containers  (P)     . .  507A 
Jones,    W.     Sewage    and    other    liquids ;     Purification    of 

(P)              526A* 

Tungsten  ore  deposits  in  Burma.     Discussion             ..  48t* 

Jones,  W.  J.    See  Sanderson,  W.J.             8T 

Jordan.  L.     See  Rawdon.  H.  S 752A.  786A 

Jordan.  W.   H..  anil   G.  W.  Churchill.     Crop  production ; 

An  experience  in  . .         . .         . .         . .  242a 

Jorlssen.    W.    P.     Phosphorus ;      Action    of    — —    during 
oxidation,  on  a  photographic  plate,  and  its  ionising 

power     . .          . .          . .          . .          . .          . .          . .  528A 

Joseph.  A.  F.     Potassium  bromide  ;    Solubility  of  in 

bromine  water              . .          . .          . .          . .          . .  440A 

Refractive  indices  of  fixed  oils  ;    Change  of  with 

temperature       . .          . .          . .          . .          . .          . .  66T 

and  G.  A.  Freak.     Water ;    Loss  of  free  ammonia  from 

samples  of  drinking  . .          . .          . .          . .  146R 

and  F.  .1.  Martin.     Explosion  during  separation  of  potas- 
sium by  perchlorate  method  ;    Note  on  . .  94T 

Nile  sudd  ;    Preliminary  account  of  chemistry  of  91T 

Joshl.  G.  V.    See  Fowler.  G.  J 93R 

Joubert.  1).   B.     See  Maclnnes.  D.  A.            416A 

Jovlnet.     See  Koehlcr    . .         . .         . .         . .         . .         . .  705a 

See  Marqile\rol          ..          ..          ..          ..          ..          ,,  528A 

Jovitchltch.  M.  '/..     Chromic  chromate          229A 

Chromic  hydroxide;    Formula  of  229a 

Joyce.  C.  M.     See  liaskervllle.  C 686a 

Jndd.  H.  M     Sugar;    Iodometric  estimation  of  ..  668a 

Jude.  A.,  and  llclliss  and  Moreom,  Ltd.     Corrosion  in  steam 

turbine  plants  :    P-eventing  (PI         . .          . .  52a 

JudeBnd    W.  I...  and  E.  E    Held.     Acids:    Identification  of 

organic  by  means  of  their  p  halogen  phenacvl 

ester, 50lA 

Jndge.  C    O    L..  and  O    II    Hllllard      Tea-leaf ;    Firing  or 

drying  (PI           609a 


Jung.  A.     Ferroraanganese  as  deoxidising  agent 

Jung,    L.     Boiler-feed   water ;     Removing   dissolved   gases 

from  

■lungniann,  J.     See  Griiu,  A.    . . 

Jungner.  E.  W.    Cement ;    Manufacture  of  hydraulic 

ami  of  alkali  from  alkaliferous  mineral  substances 

(P)  451a* 

Galvanic    batteries  ;     Primary with    unalterable 

electrolyte  (P) 
Junguer,   Svenska   Ackumulator   Aktleholaget.     Electrodes 

for  electric   primary   cells  and  storage    batteries; 

Manufacture  oj  tubular  (P)     . .' 

Jurgcns'   Vercen.   Fnbricken.    Naaml.   Vennoots.    A.     Milk 

products;    Manufacture  of  artificial  (P) 

Recovering  from  soap-free  waste 


Oils  and  fats ; 
water  (P) 
See  Mouhaupt. 
Justin-Mueller.  E 


M. 


PAGE 
411a 


311a 
16a 


820A* 
373a 


727a* 
671A 


341a 
204a 


Azo  dyes  ;    Obtaining by  coupling 

diazo  compounds  with  oxuzine  and  chrome  mordant 

dyes        717a 

Extract     of     old     fustic     (morine)     and     quercitron 

extract,  (quercitrin)  ;    Differentiation  of ..     dluA 

Lakes  of  basic  dyes  with  zinc  ferrocyanide  ;  Production 

of  — 719a 

Printing  resists  uuder  formaldehyde-sulphoxylate  dis- 
charges   719A 


K 


Kadish.,  R.  B.,  and  others.    Bleaching  composition  (P) 

Kadish  Manufacturing  Co.    See  Kadish,  R.  B 

Kaeiin,  F.  T.    See  Matheson,  H.  W.  

Kilmmerer,  H.     See  Dimroth,  O.         . .  . .  . .     399A, 

Kahn.  J.     Nitrogen  in  leather  ;    Sources  of  error  in  deter- 
mination  of  by    Kjeldahl's   method,   and   a 

modified  method  of  expelling  the  ammonia 
Kaliwerke  Grossherzog  von  Sachsen  A.-G.,  and  K.  Hepke. 

Potattsium    chloride ;     Extraction    of    from 

carnallite  by  the  cold  process  (P) 
Kalmus.  Comstock,  and  Wescott.  Inc.    See  Wall,  E.  J. 
Kalshoven.   H.     Molasses ;    Content  of    fine-grain  sugar  in 

cane :   its  origin  and  determination 

Ultramarine    blue,    its  composition,  and    examination 
for  use  in  sugar  refining 
Kalteubach.     Nitric    acid ;     Manufacture    of    concentrated 

from  nitrous  vapours 

Sulphuric  acid  ;    Manufacture  of  by  the  chamber 

process 
Kameyama.    N.     Calcium    cyanamide ;     Preparation    and 

properties  of  

Kanim,     O.     Local     anaesthetics ;      Relationship    between 
chemical  constitution  and  physiological  action  in 

.   Homologues  of  procaine  (novocaine). . 

and  C.  S.  Marvel.     Organic  chemical  reagents.    Prepara- 
tion of  alkyl  and  alkylene  bromides 
and  F.   H.   Tendick.     Starch    in   paper;    Determination 

of  .     Determination  of  dextrins  in  presence  of 

beater  starch 
and  others.     Di-n-butylbarbituric  acid  (P). . 

Kammerer,  F.     Zinc  alloy  ;    Production  of  a (P) 

Kane,  J.  L.     Azo  dyes;    Production  of  (P)  .. 

Dyes  of  the  Magenta  type  ;  Manufacture  of (P)    .. 

Kane,  T.     See  Confectionery  Ingredients,  Ltd. 
Kangas  Pappersbruks  Aktiebolag.     See  Suursalmi,  O. 
Kano,  T.     See  Yamamoto,  Y. 

Kansas  City  Gasoline  Co.     See  Jones.  H.  W.       396a,  651a, 

See  Wellmau,  F.  E.        221a    440a,   440a,  651a,  651a, 

Kansas  City  Refining  Co.  See  Lasher,  H.  M.  404a,  404a,  404a, 

Kaplan,  B.  B.     See  Selvig,  W.  A 

Karrer,  P.     Glucosides  :    Configuration  of  

Starch  ;    Methylation  of 

and  H.  Weidmann.     0-Gaultherin,  methyl  p-tetra-acetyl- 
glucosidoanthranilate,      and      0-gIucosidoresorcylic 

acid  methyl  ether ;    Synthesis  of  

and  others.     Amygdalin  ;    Constitution  of  

Karrer.  S.     See  Tolman,  R.  C.  

Kasanof,  D.  R.     Cupferron  ;    Preparation  of  

Kaselitz,    O.   F.    Magnesium    hydroxide ;    Manufacture  of 

pure  (P) 

Sulphur ;    Production  of from  gypsum  in  Germany 

Kaserer   H.     Distillery  mashes  ;  Acidification  of (P)  . . 

Kashitani.  S.     Cotton  yarn  or  cloth  ;   Improving  the  lustre 

and  texture  of  (Pj 

Kassel,  G.     See  Salzwerk  Hellbronn  . .         . .      405a, 

Kast    H.     "  Brisance  "  of  explosives  ;  Measurement  of 

Explosives  ;    Causes  governing  detonation  of  . . 

Kattwinkel,  R.     Iron  ;    Corrosion  of  

Katz,  S.  H. 

Kautfman,    M.     Sugar ; 

traces  of  

Kauffmann.  H.    Trlphenylmethane  dyestuffs  ;   Constitution 

of  


See  Fieldner,  A.  C 

Delicacy    of  a-naphthol    teat    for 


228a 
228a 
271a 
399A 

731a 

364a 
443a 

126A 

36a 

655a 

484a 
818A 

5C0A 
279a 

102a 

764a 

372a 

329a 

744a 

640a 

186a* 

171a* 

814a 

651a 

487a 

621a 

348a 

795a 

343a 
800a 
603A 
674A 

21A 
265a 
421a 

542a 
749  a 
705A 
765A 
547A 
800A 

580A 
57A 


48 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


PAGE 

Kauffmann,  W.    See  Krupp.  F.,  A.-G.    Grusonwerk         ..  371a 
Kaufman,   A.,  and  Air  Reduction   Co.     Sodium   cyanide ; 

Process  of  making  (P)            489a 

Kaussen,  H.    Steel ;   Desulphurisation  of  mild (P!    . .  413a 

Kaysser,  A.    Phosphates  in  basic  slag ;    Solubility  in  citric 

acid  of 793A 

Kazmann,  B.    See  Kellogg,  J.  L 638a* 

Kearney,  T.  H.     Soil ;    Relative  absorption  of  sodium  car- 
bonate and  sodium  chloride  by  . .         . .  523a 

Keeler,  R.  F.    See  Van  Slyke,  L.  L.            499A 

Keen,  B.  A.    Soil ;    Relations  existing  between and 

its  water  content         . .          . .          . .          . .          •  •  308A 

Kehrmann,  F.,  and  M.  Sandoz.    Cyanoacridine  and  cyano- 
pyronine      dyestutfs ;      Absorption      spectra      of 

some  224a 

Dyestuffs  ;    Determination  of  constitution  of  by 

means  of  their  absorption  spectra  . .         . .         . .  224a 

Keil,  W.    Depolarising  agents  for  electric  batteries  (P)       . .  197a 
Keillar,  T.  W.    Firebricks  for  furnaces,  coke  ovens,  and  the 

like  (P) 491A 

Keith,  J.,  and  D.  B.  Bain.     Gas-cleaning  device  (P)  . .          ..  358a 
Keitt,  T.  E.     Potash  ;    De  Roode  perchloric  acid  method 

for  determining 469a 

and  H.  E.  Shiver.    Potash  ;  De  Roode  method  for  deter- 
mining       . .         . .         . .         .  •         • •         • •  138a 

Kelber,  C.    Paraffin  wax  ;    Oxidation  of  .     Oxidation 

of  hydrocarbons  with  oxygen          ..         ..      220a,  714a 

Kelber,  L.  C.    See  Kraemer  und  Flammer 164a 

Kellems,  T.  O.    See  Patten,  H.  E 606a 

Keller,  A.    See  Gontard,  G.  H.          . .         . .         . .         •  •  833a 

Keller,  W.  H.     See  Homan,  J.  G 694A 

Kelley,  G.   L.,  and  R.  T.  Bohn.     Ferrocyanide,     Electro- 
metric  method  for  determination  of depending 

on  a  change  in  oxidation  potential            . .         . .  18a 
Kelley,  W.  V.  D.    Colour  photography  and  cinematography 

(P)          765a» 

and    Prizma,    Inc.    Coloured    motion-pictures ;     Method 

and  apparatus  for  producing (P)      . .         . .  83a 

Motion-picture  film  (P) 468a 

See  Raleigh,  C 136a 

Kellogg.  J.  L.     Cereal  food  and  process  of  production  (P)    . .  78a 

and  others.     Food  beverages  ;    Manufacture  of  (P)  638a* 

Kellogg,  S.,  and  Sons,  Inc.    See  Schwarcman,  A 60a 

Kellogg  Toasted  Corn  Flake  Co.    See  Kellogg,  J.  L.            . .  638a* 
Kelly,  J.  G.,  and  H.  Hall.     Solder  for  aluminium  (P)       30a,  415a 
Kelly,  W.  J.    Rubber  ;   Determination  of  true  free  sulphur 
and   true   coefficient  of   vulcanisation   in   vulcan- 
ised            . .         . .         . .         . .         . •         • •  728a 

Kelsey,  E.  B.    See  Hill,  A.  J 673a 

Kelting,   M.     See   Gewerkschaft  des   Steinkohlenbergwerks 

"  Lothringen  "             783a 

Kemp,  A.  V.    See  Wellman  Smith  Owen  Engineering  Corp. 

457a*,  662a* 

Kemp,  C.  N.    X-rays  ,   Production  and  uses  of . .  108r 

Kempf,   H.    Broom ;    Digestion   of  with   alkali  for 

recovery  of  textile  fibre        . .         . .         . .         . .  263a 

Kempf,  R.    Coals  ;   Air-dry  condition  and  hygroscopicity  of 

fossil  in  relation  to  numerical  value  of  their 

caloriflc  power             . .         . .         . .         . .         . .  620a 

Kendall,  E.  C.    Iodine  ;  Determination  of . .         . .  707a 

and  A.  E.  Osterberg.    Thyroxin  ;   Chemical  identification 

of  133a 

and  F.  S.  Richardson.     Iodine ;    Determination  [of  

in  blood  and  animal  tissues..         ..         ..         ..  707a 

Kendall,  E.  D.,  and  Haggin  Estate.  Inc.    Dyestuffs  ;    Pro- 
duction of  coal-tar (P)             . .          . .          . .  184a 

Kennedy,  A.  M.    Gaseous  mixtures ;    Analysis  of (P)  352a 

Kennedy,  C.  F.,  and  Atlantic  Refining  Co.    Fuller's  earth ; 

Revivification  of  used  ■ (P) 814a 

Kennedy,  F.  W.    See  De  Laval  Separator  Co 290a* 

Kennedy,  J.  E.    Pulvcrsing  apparatus  (P)  . .         . .         . .  810a 

Retorts  for  distillation  of  solid  materials  (P)  ..         ..  776a 

Kennedy,  J.  S.     Gas  washing  apparatus  (P)           ..         ..  440a 

Kennedy,  W.  C     See  Mayer,  W.  S.             26a 

Kenner,  N.  C.    See  Osgood,  S.  W 233a 

Kenney,  E.  F.    Steel ;    Treatment  of  (P)      . .         . .  371A 

Kenny,  H.  C.    See  Benedict,  C.  H.              414a 

Kent,  H.  A.    Electric  furnaces  (P) 31a 

Kepner,  B.  H.    See  Daniels,  F 670a 

Keppeler,  G.    Peat ;   Determination  of  grade  of . .  394a 

Kerb,   J.    Alcoholic  fermentation  in  presence  of   calcium 

carbonate          . .         . .         . .         . .         . .         . .  76a 

Starch  ;   Compound  of with  phosphoric  acid        . .  700a 

Kern,  E.  F.    Manganiferous  silicate  slags  ;  Reduction  of 370a 

Tin  ;    Electrolytic  refining  of  723a 

Kern,  E.  J.    Sulphonated  oils  ;    Determination  of  sulphate 

in  632a 

See  Wilson,  J.  A 522a 

Kerotype.  Ltd.    See  Middleton,  T.  P 248a* 

Kershaw,  J.  B.  C.    Refuse  ;  Treatment  of in  refuse  de- 
structors, and  production  and  treatment  of  a  fluid 

slag  obtained  therefrom  (P)             . .         . .         . .  672a 


page 
Kersting   J.     Willow  or  poplar  bark  ;    Process  for  utilising 

(P)            59a 

Kertesz,  A.     Wool  and  cloth  ;    Action  of  atmospheric  in- 
fluences on  . .         . .         . .         . .         . .  481a 

Kes6ener,  H.  J.  N.  H..  and  N.  L.  Sohngen.     Eggs  ;  Preserv- 
ing    (P) 464a 

Kessler,  D.  W.    Marbles  ;    Physical  and  chemical  tests  on 

commercial of  U.S.A 112a 

Kessler,  J.  M.,  and  Arlington  Co.    Fuel ;  Solidified (P)  220a 

Kestner,  P.    Annual  Meeting  proceedings 235T 

Extracts,  infusions,  or  decoctions  ;    Apparatus  for  ob- 
taining    in  a  continuous  manner  (P)            . .  54a* 

Food  product  containing  cocoa  (P)        . .         . .         . .  170a 

Speech  in  acknowledgement  of  Society's  Medal  . .         ..  194T 

Sugar  beet :    Edible  syrup  and  process  of  obtaining 

same  from  (P) 76a 

Kestner  Evaporator  and  Engineering  Co.,  Ltd.    See  Human, 

A.  H 54a* 

See  Reavell,  J.  A.              392a 

Kewley.  J.    See  Jackson,  J.  S.          . .         . .         . .          . .  413R 

Keyes,  R.  E.    See  Lissauer.  A.  W 436a 

Kiddie.  F.  W.    Mixing  concrete  ingredients  or  other  sub- 
stances;    Machines  for (P) 217a* 

Kido.  K.    Manganese-carbon  alloys ;    Equilibrium  diagram 

of 786a 

See  Honda,  K 629a 

Kiermayer,  J.,  and  Hannoversche  Kaliwerke  A.-G.    Potash 

salts  ;   Increasing  the  potash  content  of  crude 

(P)            448A 

Sulphur ;    Obtaining  — —  from  crude  potassium  salts 

containing  kieserite  (P)         . .         . .         . .         . .  406a 

and  Verein.  Chem.  Fabr.  zu  Leopoldshall  A.-G.     Litho- 
graphic stones  ;    Manufacture  of  artificial  — —  (P)  784a 

Kieser,  K.     Photographic  papers  ;   Measuring  gloss  of 83A 

Kiesewalter,  A.    Calcium  hydride  ;  Manufacture  of (P)  406a 

Kiliani,  H.     Digitalis  substances         278a 

Killby,  J.,  and  F.  C.  Allen.    Drying  apparatus  (P)    ..         ..  809a 
Killer.  K.     Crystal  glass  ;  Use  of  specially  purified  Glauber's 

salt  in  manufacture  of  liigh-grade  . .         . .  295a 

Killig,  F.     Setting  of  Portland  cement ;    Thermal  pheno- 
mena in  . .         . .         . .         . .         . .         . .  367a 

Killing,  C.    Incandescence  gas  burner  ;  Study  of  inverted 540A 

Kimbell,  E.  H.    See  McDaniel,  G.  8 653a 

Kimbcrly  Clark  Co.    See  Mahler,  E.             264a 

Kimura,    K.     Hydrogenating    hard    oils ;     Preparation    of 

catalyst  for (P)             198a* 

Kind,  W.    Bleaching  with  permanganate     . .         . .         . .  16a 

Kinder,    H.     Phosphorus  in  iron,  steel,   ores    and  slags ; 

Determination  of . .         . .         . .         . .  410a 

King,  A.  T.    Methyl   ethyl  ketone  ;    Production  of  

from  n-butyl  alcohol              134a 

See  Confectionery  Ingredients,  Ltd 640a 

King,  J.  C.     Electrode  (P) 32a 

King,  J.  F.,  and  H.  B.  Haines.    Bleaching  ;    Composition 

for  and  process  of (P)             17a 

King,  R.  J.     Chloropicrin  ;  Production  of (P)  . .         . .  247a 

King,  W.  R.     See  Todd,  E.  N 695a 

King,  W.  W.,  and  others.     Varnishes  ;  Use  of  paracoumarone 

resin  in  ■ . .         . .         . .         . .         . .  551a 

Kingsbury,  E.  J.    Welding  ;   Alloy  for  electric (P)     . .  725a 

Kinkead,    R.    E.,   and    Lincoln    Electric   Co.    Arc-welding 

electrode  (P) 239a 

Kinnear,  H.  B.,  and  A.  J.Townsond.    Furnace  (P)   ..         ..  475a 

Kinney,  S.  P.    See  Fieldner,  A.  C 800a 

Kinnicutt,  L.  P.,  and  others.     "  Sewage  disposal  "  ..         ..  66r 

Kinzlberger  und   Co.     Oxalic  acid ;    Preparation   of  

from  sugar  and  other  carbohydrates  (P)              . .  174a 

Kiplinger,  C.  C.     Platinum  wire  ;    Substitutes  for in 

bead  and  flame  tests  . .          . .          . .          . .          . .  529a 

Kipper,  H.  B.     Cyanides  ;    Apparatus  for  producing  

from  nitrogen  or  air  (P)       . .         . .         . .         . .  22a 

Kipping,  F.  S.     Optically  active  compounds  containing  an 

asymmetric  silicon  atom        . .         . .         . .         . .  129r 

Kirby,  W.    See  South  Metropolitan  Gas  Co.  . .      291a,  623a* 

Kirby,  W.  C,  and  E.  L.  Lakin.     Grinding  and  pulverising 

materials  (P) 255a 

Kirchhof,  F.     Golden  sulphide  of  antimony            ..         ..  721a 

Rubber  ;    Hot  vulcanisation  of . .         . .         . .  418a 

Kirk,  C.  J.    Furnace  ;    Heat-treating (P)        . .         . .  809a 

Sherardising  apparatus  (P)           270a 

Kirkham,    V.    H.    Polenske    and    Relchert-Melssl    values ; 

Effect  of  pressure  upon  632a 

Kirkpatrick,  F.  A.,  and  G.  G.  Roberts.     Selenium  red  glass  ; 

Production  of H0a 

Kirschbaum,  G.    See  Von  Braun,  J.             . .         . .         . .  81a 

Klrschbraun,  L.    Waterproof  paper  or  felted  sheets  ;  Manu- 
facture of  (P)     . .         719a* 

Kish,  C.    See  Amy.  H.  V 33a 

Kitawaki.  I.    See  Kodera,  F.             817a 

Kitchen,    F.    T.,   and    K.   and   T.    Chemical   Corporation. 

Quinone  and  quinol ;    Production  of (P)    . .  100a 

Kitson,  T.  B.    Furnace  (P) 538a* 


NAME  INDEX. 


43 


P.MIB 

Etttataen,  B.    8t»  Elttelsen,  1 779a 

Elttelsen.  T.  and  K.     Hemicclluloso  ;   Manufacture  of 

bom  wood  by  the  *"<ia  process  (P)         ..        ..    770a 

Klttl.    See  Moeer,  L 678a 

Kjellberg,  B.  P.  F.     Titanium  ami 'or  vanadium  compounds  ; 

Recovering  from  minerals  containing  them 

h.  r  with  Iron  (P)  783A 

Kiaso.n  P.     Hgntn  and  Itgnin  reactions        ..  ..      482a,  778a 

Plnewood  Rgnln;   Constitution  of ..        ..    778a 

KIcnder-WeMon  Dyeing  Machine  Oo.    See  Going,  W.  J.    ..    542a 
r.  C,  and  W.  von  Rsonenberg.    Clneol ;    Determina- 
tion of  in  essential  oils  , .         . .         . .     763a 

\.  A.    See  Insloy,  II 233a 

Klelnmann,   n.,  and   J.  Fcigl.     Phosphoric  acid  ;    Deter- 
mination of  707a 

Klelnstiick,  M.     Wood;   Artificial  seasoning  of (P)     ..     785a 

i  ischer,  F 218a 

Klemensicwi.v,     Z.    Salvanan ;     Colloidal     properties    of 

aqueous  solutions  of ..         ..         ..         ..     801a 

Element.  \V.     Paint  from  tar  and  slaked  lime  ;  Preparation 

of  (P) 665A 

Klemenz,  J.     Picric  acid  stains  on  the  skin  ;   Preparation  of 

a  teagSDt  for  removing  (P)     .,  ,.  ,.       72a 

Klemm,  P.  r  by  the  aid  of  niontan  wax  (P)     .,       15A 

Klever,  II.     Lubricating  oils;    Manufacture  of  from 

coal  tar  oils  (P)  327A,   441a,  652a  • 

klcylein.  K.     Set  Neumann.  ]!.  378a 

Kliegl.  A,,  and  H.  Iluber.     Aluminium  chloride  ;    Action  of 

on  solutions  of  aromatic  nitro-hydrocarbons  in 

aromatic  hydrocarbons  .,         ..         ..         ..     777a 

Kling,  A.,  and  I>.  Florentin.     Carbon  monoxide ;    Forma* 

tioQ  of in  flames  of  gases       ..         ..         ..     147a 

and  A.  Lassieur.    Tin  and  antimony  ;   Separation  of . 

Determination  of  tin  by  cupferron..         ..         ,.     470a 
and  others.    Chlorinated  methyl  carbonates ;    Properties 

Of  206A 

Kling,  K.     See  Mosclcki.  1 741a 

Kllngcr,  R.    Set  Hcrzfcld,  E.  556a 

Klinkeuberg,  A.    See  Deutsch-Luxemburgische  Bergwerks- 

und  Kiitten-A.-G 69A 

Klonne,  A.     Ammonia  coolers  ;   Working  of (P)        ..     334a 

Chamber  ovens  ;    Regenerative  (P)  . .         . .     220a 

Klopstcch.  G.    Idanganeso  dioxide   cells ;   Regeneration  of 

depolarisation  masses  from  exhausted (P)    ..     272a 

Enapp,  A.  W.    "  Cocoa  and  chocolate  :   their  history  from 

plantation  to  consumer  "       . .         . .         . .         . .     368r 

Oil  hardening  ;    Catalysis  applied  to  . .         . .     128R 

See  Liverseege,  J.  F.  . .         9r.  27t 

Enapp,  I.  E.    See  Hitch,  E.  F 101a 

Knapp,  L.  F.    See  Denham,  W.  S 384a 

Enecht,  E.    Cotton  and  other  substances  ;  Prolonged  action 

of  moderate  heat  on  bleached  . .         . .     540a 

Nitro  group  In  aromatic  organic  compounds  ;    Estima- 
tion of  .     Discussion . .       88T 

and  B.  R.  Bostock.    Guncotton ;    Neutral  and  alkaline 

hydrolysi-  of  108R.  163T 

and     F.     V.     Fernandes.       Cotton ;     Constituents     of 

raw  481A 

and  L.  Thompson.    Cellulose  ;  Preparation  and  properties 

of  a  highly-oxidised  . .         . .         . .         . .     718a 

CeHulosic  substances  ;    Accelerated  method  of  estima- 
ting the  reducing  values  of  . .         . .         , ,     718a 

Diazo  compounds  ;   Volumetric  estimation  of . .     594a 

Eoeightley,  W.  A.    See  Wilkie,  J.  M 412r 

Enibbs,  N.  V.  S.,  and  H.  Palfreeman.      Chlorate   and    per- 

chlorate ;  Theory  of  electrochemical  formation  of 

216s,  746a 

Kniebel,  F.    Bark  ;    Obtaining  textile  fibre  from  tree  

(P)  59a 

Knight,  H.  G.    Lime  requirements  of  soils  ;   Comparison  of 

methods  for  determination  of  with  hydrogen 

electrode  578A 

Soils  ;    Acidity  and  acidlmetry  of .     Hopkins  and 

Pettit  method  for  determining  soil  acidity  . .         . .     461A 

Soils  ;   Investigation  of  acid by  means  of  hydrogen 

electrode  . .         . .         . .         . .         . .         . .     523a 

Knoblauch,  H.    Glass  furnaces  ;    Durability  of  the  burners 

in  23a 

Knoedler,  E.  L.,  and  Welsbach  Co.    Furnace  ;  Pot (P)    647a 

Knopflmachcr,  A.,  and  Chemical  Foundation,  Inc.    Char- 
coal ;    Production  of  a  highly  active  decolorising 

(P)  815a« 

Knoll   und    Co.    Cellulose    acetate   product  unaffected    by 

cold  ;    Manufacture  of  a  (P)  . .  . .      483A 

Tannin-albumin  compound  ;    Preparation  of from 

blood  (P)  467a 

Knor.    Stearine    industry ;     Practical    methods    used    in 

the  632a 

Knott,    A.    K.    F.    Coke-ovens ;    By-products   from   . 

-ilon         196T 

Knowlcs,  0.  I..     Aniline  ;   Physical  constants  of . .     717A 

T.tryl:    Stability  of  — — 428a 

Knowlcs,  E.  M.    See  Irwin,  De  W.  D 214a 

Knowlcs,  G.  E.     Tanning  extracts;    Detection  of  sulphite- 
cellulose  in  242a 


PAUB 

Enowles,  H.  B.     See  Lundcll,  G.  E.  F.       . .        46A.  470a,  574a 

Knudscn,  J.  E.     Alloys  ;  Separating  the  constituents  of 

by  "  blowing  "  the  molten  metal  (P)        . .         . .       69A 
Kobaynshl.    K.    Acid    clay    (fuller's    earth) ;     Acidity    of 

Japancso  . .  . .  . .  . .  . .  . .     655A 

Kobayashi.  M.    See  Baxter.  O.  P 530a 

Kobler.  J.  F.    See  Hartmann,  M.  L.  365a 

Koblis.bck.  E.  K.    Fuel;  Manufacture  of  solid (P)    ..       »7A 

Koch.  K.     See  Ellcr,  W 717A 

Koch.  T.,  and  American  Platinum  Works.    Alloy  (P)        ..    493a 
Kodeia.    i'..    ami    others.     Nitric    acid    manufacture    by 

Sehonherr's  arc  process  . .  . .  . .  . .     817A 

Kocddlng,  W.,  and  W.  J.  Lcmp.     Dcalcoholising  liquids  (P)     701A 

Kogel.  P.  R.    Colouring  matters  of  flowers  ;   Use  of In 

colour  photography  . .         . .         . .         . .     583a 

Photographic  colour   process ;    Theoretical   basis  of  a 

direi't  by  means  of  coloured  substances      . .     427A 

Koehlcr.  A.  E.    Arginine  ;  Determination  of . .         . .     613A 

■Cooler,  E.     Alcoholic  fermentation  by  yeast            . .         . .     732a 
Yeast ;   Rhythmic  phenomena  in  growth  and  fermenta- 
tion of  732a 

Kohler,  J.  R.     Shellac  surrogate  and  process  of  producing 

same  (P)  241A 

Koehler,  W.    Gases  ;  Oxidation  and  reduction  of (P)..     S23A 

Koehlcr  and  others.  Nitroglycerin ;  Application  of 
Devarda's   method   to  determination   of   nitrogen 

tn  705a 

Eoehlmann.  C.  A.,  und  Co.,  Starke-Zuckerfabrik  A.-G. 
Potato  starch  ;   Process  for  preparing  foodstuffs  in 

the  manufacture  of  (P)  . .         . .         . .      40A 

Koelsch,  F.    Picric  acid  ;  Toxicity  of  347a 

Koelsch,  H.    Rusting  of  iron  ;   Prevention  of (P)      . .     661a 

Koelsch.    Industrial  poisoning 205A 

Konig,  A.     Rennet  and  pepsin  ;    Influence  of  temperature 

on  enzymes,  especially  on . .         . .         . .     795a 

Kocnig,  W.     Rangoon  beans  ;  Hydrocyanic  acid  in . .     525A 

Konigl.    Bau-     und      Bergdirektlon,     and      Zeller      und 

Gmelin.     Shale  oils  ;    Process  for  obtaining iu 

rotary  carbonising  retorts  (P)  . .         . .         . .       56A 

Koessler,  K.  K.    See  Hanke.  M.  T.  . .         . .      760a.  760a 

Koetschau,  R.,  and  Chemical  Foundation.  Inc.  Mineral 
oil  of  high  boiling  point ;  Converting into  pro- 
ducts of  lower  boiling  point  (P) 99a 

and  others.     Linseed  oil  varnish  ;   Substitute  for (P)    757a 

See  Albrecht.  E 151a 

See  Harries,  C 765a 

Kottnitz.  C.    See  Deutsche  Erdol-A.-G.        ..       132a,  182a.  813a 
Koetzle,  A.,  and  Rohm  and  Haas  Co.     Tanning  materials; 

Manufacture  of  (P) 600a 

Koffroth.  K.  K.    Briquette  presses  (P)        149a* 

Kohle  und  Erz  Ges.  Ores,  metal  oxides,  and  the  like  ;  Re- 
duction of  (P) 661A 

Zinc  and  corundum  ;    Aluiuino-thermic  process  of  ob- 
taining  (P)  662A 

Kohler.  W.  J.,  and  others.    Metal  moulding  (P)      . .         . .     162a* 

Kohler.    See  Marqueyrol  528A 

Kohler  Co.    Cast  metal  objects  ;  Production  of (?)    ..     117a 

See  Kohler,  W.  J.  162A* 

Kohlndorfer,  J.    Fullers'  earth  for  oil  refining  ;   Production 

of  (P) 72A 

Kohlschiitter.  V..  and  J.  L.  Tiischer.    Copper  hyrdoxide  ; 

Formation  and  behaviour  of . .         . .         . .     656A 

and     G.     Walther.       Lime     mortar.       Dissolution  and 

peptisation  of  solids   . .         . .         . .         . .         . .       25A 

Kohman.  H.  A.,  and  R.  Irvin.    Bread ;    Manufacture  of 

leavened  —  (P) 637a 

and  others.     Bread  ;  Manufacture  of  leavened (P)  . .     170A 

Fat  for  shortening   purposes ;    Manufacture   of  com- 
minuted edible  (P)       204a 

Kohn.  A.  A.    See  Sperr.  F.  W..  jun 283a 

Kohn-Abrcst.  E.    Aluminium  spontaneously  oxidisable  in 

the  air   . .         . .         . .         . .         . .         . .         • .     158a 

Kohr,  A.  A.  Arsenic  in  sulphuric  acid  J  Rapid  determina- 
tion of 514A 

Kolbe.  E.  A.    Mineral  oil  refining  ;  Recovery  of  waste  acids 

from  . .         . .         . .         . .         . .         -  •     438a 

Koller,  K.    Steel  ingots  ;   Furnace  and  process  for  heating 

(P)  29a 

Kollm.  F.    Stripping  colour  from  wool  fibres  (P)     . .         . .     154a 

Kolmer,  J.  A.     See  Raiziss.  G.  W 134A 

Kolshorn.   E.    Solutions  of   organic  substances  ordinarily 

insoluble  in  water ;    Preparation  of  aqueous  

(P)  44A 

Kolsky,  G..  and  Diamond  JIatch  Co.     Wool-scouring  liquors  ; 

Process  for  treating  (P)  . .         . .         . .     185a 

Kolthoff,  I.  M.    Acid  and  basic  functions  ;  Indication  of 

and  their  determination         . .  . .  . .  . .     837a 

Acids  ;     Electrometric  titration  of  mixtures  of  ..     316A 

Acids  ;    Iodometric  determination  of  •       . .         . .     175a 

Alcohol  and   water ;    Determination  of  composition   of 

mixtures   of   by    measurement   of    electrical 

conductivity      . .         . .         . .         . .         . .  .  •     203a 

Alkaloids   and    their   salts ;     Conductometric    titration 

of  . 733a 
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Ammonia,  nitrates,  and  nitrites  in  water ;   Colorimetric 

determination  of ..  ..  ..  ..     761a 

Calcium     group     and     magnesium ;     Precipitation     of 

the  — -  768a 

Carbonic  acid  and  its  salts  ;  Conductometric  determina- 
tion of  735A 

Chlorates  ;    lodometric  determination  of  . .     155a 

Conductometric  titrations  ;    Use  of  in  neutralisa- 
tion analysis.     Neutralisation  of  acids  and  bases  . .     529a 

Conductometric  titrations  ;  Use  of in  neutralisation 

analysis.     Simultaneous  titration  of  different  acids 

or  bases  . .  . .  . .  . .  . .  . .     530a 

Conductometric    titrations ;     Application    of    in 

neutralisation     analysis.     Titration     of     combined 
weak  acids  or  bases  in  salts.     Displacement  curves     558a 
Ferricyauide  and  ferrocyanide  ;    Determination  of     -  -      61a 

Heavy  metals  ;    Acidimetric  determination  of  in 

their  salts  . .  . .  . .  . .  . .  . .     767A 

Iodides ;     Oxidation-potentiometric   titration    of   

in  presence  of  chlorides  and  bromides       . .  . .     229a 

Todides  ;    Estimation  of ■ 155a 

Iron  ;    lodometric  determination  of . .  . .       46a 

Organic  acids  ;    Dissociation  constants  of as  means 

for  their  identification  703a 

Phenols  ;    Conductometric  titration  of . .  . .     717a 

Phosphoric  acid  and  its  salts  ;    Conductometric  deter- 
mination of . .  . .  . .  . .  . .     735a 

Pyrophosphoric  acid ;    Third  and   fourth  dissociation 

constants  of  687a 

Quinine  salts  ;    Detection  of  other  alkaloids  in . .     312a 

Sodium  thiosulphate  solutions  ;   Titration  of ■        . .       46a 

Sulphurous  acid;    Neutralisation  curve  of  — — ■  ..     155a 

Tin  ;    Precipitation  of by  iron       . .  . .  . .     747a 

Weak  acids  ;  Titration  of  — —  with  weak  bases  . .     706a 

Konno.    S.      Metals ;    Variation    of   thermal    conductivity 

during  fusion  of  . .  . .  . .  . .     269a 

Konsortium    fur    Elektrocheni.     Industrie.    Acetaldehyde ; 

Preparation  of  from  acetylene  (P)    ..  ..     427a 

Acetic  acid  of  high  concentration  ;    Production  of 

from  gases  containing  acetic  acid  vapour  (P)       . .     364a 

Ethyl  acetate  ;  Manufacture  of from  acetaldehyde 

(P)  83a 

Indigo  derivatives;    Preparation  of  — —  (P)  ..     399a 

liquid  fuel;    Production  of  (P) 290a 

Mercuric  oxide  ;   Electrolytic  production  of (P)    . .     335a 

Mercuric  oxide  ;   Manufacture  of  high-grade (P)  . .     295a 

Mercury  sludge  from  catalytic  processes ;    Conversion 

of  into  metallic  mercury  (P)  ..  ..  ..     502a 

Paraldehyde;    Production  of  (P) 467a 

Kootz.  E.     See  Hahn.  A 735a 

Kopaczewski,     W.,    and    Z.     Gruzewska.     Colloidal     gels; 

Toxicity  to  sera  and  physical  properties  of  205a 

Kopeloff,  L.     See  Kopeloff.  N.  . .  . .      168a.  380a.  668a 

Kopeloff,  N.     Sugar  deterioration  ;    Prevention  of  raw 

by  use  of  superheated  steam  in  centrifugals  . .     667a 

Sugar ;    Effect  of  varying  the  amount  of  "  inoculum  " 

and    concentration    on   deterioration    of by 

moulds    ..  ..  ..  ..  ..  ..  ..     523a 

and  L.   Kopeloff.    Mould  spores ;    Presence  of  enzymes 

in  168a 

and  H.  Z.  E.  Perkins.     Sugars ;    Deterioration  of  Cuban 

raw  in  storage    . .  . .  . .  . .  . .     553a 

and  others.     Levan  ;   Formation  of by  mould  spores     668a 

Sugar  :   Effect  of  concentration  on  deteriorative  activity 

of  mould  spores  in  . .  . .  . .  . .     380a 

Kopietz.  A.     See  Fuchs,  G 30a 

Kopp.  F.  J.     See  Felsing.  W.  A 819a 

Koppel,  J.    Molybdenum  ;    Detection  of by  means  of 

xanthic  acid      . .  . .  . .  . .  . .  . .       86a 

Koppers,  H..  and  Koppers  Co.  Separating  light  oils  from 
washing  oil  and  regenerating  the  latter  ;  Apparatus 
for  (P) 398A 

Koppers  Co.     See  Basore,  C.  A . .  80a 

See  Becker.  J 5a,  439a 

See  Darrin.  M 165a.  757a*.  7:.7a* 

See  Davis,  H.  S 80a 

See  Dieterle.  E.  A.              80a 

See  Koppers,  H 398a 

See  Sperr.  F.  W.t  jun 283a 

See  Van  Ackeren,  J.           . .          . .          . .          . .          . .  7a 

Korczynski.  A.,  and  others.     Catalysts    for .  conversion  of 

diazo  compounds         . .  . .  . .  . .  . .     610a 

Kormann.  F.  A.,  and  W.  F.  Hull.     Petroleum  reduction  ; 

Process  of  (P) 326A 

Kornfeld,  G.     See  Rothmund,  V 19a 

Korselt,  J.  Silk ;  Increasing  the  strength  and  elasticity 
and     preventing    or    decreasing    the    subsequent 

weakening  of  fibres  of  loaded (P)        . .  . .     186a 

Silk  ;   Manufacture  of (P) 482a 

Wool,  hair,  or  the  like,  and  vegetable  fibres  ;    Manu- 
facture of  (P) 482a 

Korten,  F.     Coal ;   Swelling  of during  coking               . .  713a 

Kosmaun,  B.     Lime  ;  Slaked and  milk  of  lime             . .  446a 

Koss,  A.  S.     Fats  ;   Catalytic  reduction  of  unsaturated 755a 

Paraffin  wax  in  ozokerite  ;   Determination  of . .  741a 

Ko3sel,  W.     Vacuum  tubes ;    Production  of  electropositive 

electrodes  in (P)  . .         . .         . .         . .         . .     291a 


PAGE 

Kothny,    E.     Chrome-nickel    steel    for    aeroplane    shafts ; 

Production  of ■ 492a 

Chrome-nickel    steel ;     Influence    of    deoxidation    and 

time  of  solidification  on  quality  of  electro . .     299a 

Chrome-nickel  steels  ;    Substitutes  for . .  . .     114a 

Kovacs,  E.     See  Lipp,  A 163a 

Kowalke,  O.  L.  Copper-aluminium -iron  bronze  as  acid- 
resisting  alloy   . .  . .  . .  . .  . .  . .     158a 

Koydl,  T.  Sugar  lost  by  superheating  in  the  refinery ; 
Determining  content  of  caramel  as  a  means  of  esti- 
mating   420a 

Kraemer  und  Flammer,  and  L.  C.  Kelber.  Detergent  con- 
taining active  oxygen ;    Preparation  of  a  — —  (P)    164a 

Kraft,  J.  L.,  and  J.  L.  Kraft  and  Bros.     Cheese  ;   Sterilising 

and  an  improved  product  produced  thereby  (P)     171a* 

Kraft,  J.  L.,  and  Bros.     See  Kraft,  J.  L 171a* 

Krais,  P.     Fibres  and  yarns,  especially  of  artificial  silk  and 

staple  fibre  ;    Tensile  strength  of . .  . .     329a 

Retting  of  bast  fibres         11a,  443a,  816a 

and  K.  Biltz.     Wool  and  vegetable  fibres ;    Analysis  of 

mixtures  of ..  ..  ..  ..  ..     512a 

and  0.  Rohm.     Vegetable  fibres  ;  Process  for  making 

lustrous  (P) 292a 

and  P.  Waentig.     AHworden*s  reaction  with  wool ;  Causes 

of 329a 

Kraisy,  A.     Sugar  factory  waste  waters  ;    Fermentation  of 

by  yeast 420a 

Kramer,  A.     See  Crowley,  R.  J.  271a 

Kranz,  C.     See  Votocek,  E 76a 

Kratz,  G.  D.,  and  A.  H.  Flower.    Vulcanised  rubber  ;   Effect 

of  certain  accelerators  on  properties  of ■         . .     757a 

and  others.    Vulcanisation  of  rubber ;    Action  of  certain 

organic  accelerators  in . .  . .  . .  . .     378a 

Krause,  E.     See  Bliicher,  H 242a 

Krause,   G.    A.     Emulsions  and  suspensions ;    Thickening, 

drying,  and  effecting  chemical  reactions  in ■  (P)     437A 

Evaporating  liquids  by  spraying  (P)     . .  . .  . .     589a 

Krause,  G.  A.,  und  Co.    Chlorate  explosives ;   Manufacture 

of (P)        803a 

Krause,  H.    Hydroxytrimethyleneglycine ;    Preparation  of 

(P)  174A 

Krauskopf,  F.  C.  and  L.  H.  Purdy.  Gas  analysis ;  Pre- 
paration of  a  hydrochloric  acid  solution  of  cuprous 
chloride  for  use  in  . .  . .  . .  . .     316a 

Krauss,  W.,  Billwarder  Seifen-  und  Glycerinfabr.,  and  W.  H. 
Hofmann.  Saponin  or  similar  substances  ;  Pro- 
duction of  from   vegetable  extracts  rich  in 

sugar  or  colouring  matters  (P)         ..  ..  ..     281a 

Krebs.  G.,  Geka-Werke  Offenbach.     Signal  lights  and  fire 

balls  ;    Manufacture  of free  from  metals  and 

shellac  (P)         430a.  735a 

Kreis,  H.     Metastannic  acid  ;   Soluble . .  . .  . .     230a 

Kremann.  R.,  and  H.  Marktl.     Antipyrine-benzoic  acid  ;  The 

system    .     Influence    of    substitution    in    the 

components  on  the  equilibrium  in  binary  solutions    557a 

Kremers,  H.  C.     See  Owens.  A.  W 402a 

Kiess.  O.    Cottonseed  hull  fibre  ;  Cooking for  pulp  . .     263a 

See  Hawley.  L.  F.  821a 

Krieger,  A.    Hvdrogen  sulphide  ,    Separation  of from 

gases  (P)  722a 

Kriegsausschuss  fur  Ersatzfutter  Ges.  Fodder  ;  Process  for 
better   utilisation    of   nutritive    value    of   inferior 

(P)  347A 

Kriegsausschuss  fur  pflanzliche  und  tierlsche  Oele  und  Fette. 

Fat ;   Production  of by  cultivation  of  mould- 
fungi  (P)            417a 

Yeast  masses  ;   Extraction  of  fat  from (P)..  ..  756A 

Yeasts ;     Process    for    stimulating    fat    formation    in 

(P)  168a 

See  Jeroch.  W 663A 

Krohnke.    Asphalt-rock ;     Synthetic    ,    with    special 

reference  to  Zimm^r's  process  . .         . .         . .     336a 

Krogh.   A.     Gas   analysis  apparatus,  accurate   to  0'001%, 

mainly  designed  for  respiratory  exchange  work  . .     612a 

Kron,  R.  Fibres  for  manufacture  of  pasteboard  suitable 
for  saturating  with  tar,  for  roofings,  linings,  or  the 
like ;    Obtaining  (P) 483a* 

Kronenberg,  E.,  sen.  Nickel-plated  iron  and  steel ;  Pre- 
venting   from  rusting  (P)  302a 

Kronstein,  A.     Varnishes  for  printing  ink  for  copper  or  zinc 

plates,  lithographic  stones  or  books  (P)     ..  ..     122a 

Krouse.  C.  C.     Degreasing  apparatus  (P)        . .  . .  . .     497a 

Degreasing  hides  and  skins  preparatory  to  tanning  (P)     497a 

Kruber,  O.     Diphenylene  sulphide  in  coal  tar         ..  ..     717a 

See  Weissgerber,  R.  ..  ..  ..  ..  ..     716a 

Kruger,  J.  J.     Drying  granular  and  other  substances  (P)  . .     213A 

Kxupp,  F-.  A.-G.  Grusonwerk.  Alkali-bearing  rocks;  Treat- 
ment of for  production  of  cement  with  vola- 
tilisation of  the  alkali  (P) 367a 

Portland  cement ;    Manufacture  of  (P)     ..  ..     337a* 

Salt  solutions,  especially  solutions  of  potassium  salts ; 

Clarification  of (P)         '  658a 

and  W.  Kauffmann.     Ores  ;    Treatment  of (P)       . .     371a 

Kxuyt,  H.  R..  and  C.  F.  Van  Duin.     Norit ;  Adsorbent  power 

0f  — „  compared  with  that  of  blood  charcoal      . .     814a 
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Kryder.  F.  L.    Rubber  wasto  ;  Reclaiming  and  regenerating 

(P)  490a 

and    E.    W.    Snvder.     Rubber    waste ;     Apparatus    for 

reclaiming' (P) 495a 

Krynltzkv.  A.  I.    Copper-aluminium  alloy  ;  Experience  with 

a  91  :  9  158a 

Kryz.  F.     Anthocyauin  colouring  matters  of  tho  beet-red 

group  ;   Occurrence  and  reactions  of ..         ..     442a 

QledltachU  (black  locust)  seeds  ;  Oil  from,  and  enzymic 

properties  of  240A 

K.  and  T.  Chemical  Corporation.    See  Kitchen.  F.  T.        . .     100a 
Kubierschky,    K.     Dehydration    of    liquid    mixtures,    e.g.. 

aqueous  phenol,  by  distillation  (P)  ..         ..         ..     480a 

Kuchenmeister.    H.     Hop   bines ;    Manufacture   of   textile 

fibres  from  (P) 482a 

KUhl.  IT.     Salts  of  heavy  metals  ;   Manufacture  of (P)    571a 

Kulm.  E.     Xylolite  ;   Production  of  non-expanding (P)    367a 

Kiihn.    P.     Regenerators    for    smelting    furnaces    and    the 

llko  (P) 002a 

KQnkele.    M.     Weathw-rcsisting    building    material ;     Pro- 
duction of (P) 821A 

KOnstler    und    Co.    Filling    material    for    gas-absorption 

towers  (P)         507a 

Kiippers.  K.     Glass  capillary  tubes  of  a  prescribed  Interior 

form  ;   Manufacture  of (P) 784a 

Glass  tubes:   Manufacture  of  reinforced (P)      ..    450a* 

KUttncr,  F..  and  others.     Waste  liquors;    Purification  of 

alkaline ■    contaminated    and    coloured    with 

organic  impurities  (P)  . .         . .         . .         . .     654a 

Kuever.  R.  A.    See  Dunlap.  F.  Ii 464a 

Kuhn,  A.  1).  J.     Sulphite  alcohol ;    Influence  of  digestion 
conditions  on  quantity  of  waste  lye  in  manufacture 

of 226a 

Kuhn.  B.  M.     Dryer  (P)         256a 

Kuhnert.  W.  A.    See  Wrinkle.  N 657a 

Kuhnt,  O.     Magnesia  mixture  ..  ..  ..  ..  ..     641a 

Kummler    &   Matter,    A.-G.     Evaporation   of   water  from 

aqueous  liquids  (P) 287a 

Kuntz.  W.J.     Dryers  ;  Rotary <P)       740a* 

Kunz.  R.     Iodoform  reaction  for  detecting  alcohol ;    Sensi- 
tive form  of  Lieben's  — —    . .  . .  . .  . .     764A 

Kunz-Krause,       K.      Magnesium-ammonium       phosphate; 

Mierorhemieal  two-phase  reaction  for ..         ..     767a 

Urea  ;    Behaviour  of  towards  hydrogen  peroxide 

aud  a  simple  process  for  its  purification  and  de- 

colorisation        205a 

Kurek.  E.    See  Pospisil,  R.  E.  732a 

Kuroki.  S.,  and  M.  Makavama.    Paint;  Waterproof (P) 

35A.  342A* 

Kurze,  B.    See  Bannoitz.  F 435a 

Kuss.  E.     See  Stock.  A.  475A 

Kutsche.  O.    Comminuting  machine  (P)       . .         . .     323a.  323a 

Kutschenreuter,  R.     Naphthalene  ;   Purification  of (P)    398A 

Kyrides.   L.   P..   and   General   Chemical   Co.     Halogenated 

homologues  of  benzene  ;   Production  of (P)  . .     594a 


La  Bour.  H.  E.     Evaporating,  cooling,  condensing,  washing, 
etc. ;    Effecting  intimate  contact  between  liquids 

and  gases  for  (P)         713a* 

See  Chemical  Equipment  Co 538a* 

Lach.  B.    Fats  and  oils;    Purification  of  ..         ..  376a 

Lach.    Paraffin  wax  candles  ;  Manufacture  of ..         ..  775a 

La  Cour.  J.  L..  aud  Norsk  Hydro-Elektrisk  Kvaelstofaktie- 

selskab.     Nitrous  gases ;    Absorption  of  (P)  656a 

Lacy.  A.  D.    See  Slight.  E 14A 

Lafore.  J.    See  Dclcpine.  M 403a.  403a 

Laing,  M.  E.     See  McBain.  J.  W 7lA 

Laird.  J.  S..  and   R.  F.  Geller.    Clays;    Re-hydration  of 

calcined  24a 

Laird,  W.  G..  and  H.  L.  Doherty.     Gas-calorimeter  (P)     ..  769a 

Lalae.  C.  A.    See  Liebmann.  A.  J 576A 

Lalst.  F.    Copper  ;  Precipitating from  hot  solutions  (P)    372a 

and  F.  F  Frick.    Sulphur  dioxide  ;  Production  of (P)    570a 

Lalwala,  K.  O.    Castor  seeds  ;  Oil  splitting  with  germinating 

and  resting 340a 

Lakhaul.  J.  V..  and  J.  J.  Sudborough.     Iodine  values  of 

tat*  and  oils;    Determination  of by  Winkler's 

bromate  method  341a 

Lakin.  E.  L.    See  Klrby.  W.  C 255a 

Lamb.    A.    B..   and   A.   S.   Coolidge.    Charcoal ;    Heat  of 

rptlon  of  vapours  on  ..         ..         ..     557a 

and  C.  It.  Hoover.     Absorbent  (P)  ..         ,.         .,         ..       47a 
and  A.  T.  Larson.     Carbon  monoxide  in  air  ;  Rapid  deter- 
mination of ..         ..         .,         ..         ..     132a 

Combustible  gases  ;    Method  and  apparatus  for  deter- 
mination of (P)  ,.         ..         ..         ..         ..       47a 

and  others.     Carbon  monoxide  ;    Removal  of  from 

air  424a 
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Lamb.  A.  B. — continued. 

Chlorine;   Determination  of with  the  nephelometer    431 A 

Halogens  in  air  ;   Copper  Hume  test  for ..  ..     315a 

Iodic  acid  and  its  anhydride  ;   Preparation  of . .     026a 

Lamb.  M.  C.    Chrome  leather ;    Detannlng (P)  . .     497a* 

See  Pennington.  A.J.         . .  . .  . .  . .  . .       56A 

Lambort.  A.  Wood  ;  Hardening,  flrcprooflng  and  preserv- 
ing permeable  soft  (P) 336a.  599a* 

Lamble.  B.  C.  Molybdenum  ;  Notes  on  and  pro- 
duction of  ferromolybdonum  at  Orilla,  Ontario    . .     492a 

La  Mer.  V.  K.    See  Sherman.  H.  0 700a 

Laming.  R.  V.     Holland  ;    Report  on  economic,  financial. 

and  industrial  conditions  of in  1919   . .         . .     421E 

Lampltt,  L.  H.  Saccharomycea  cerevisice ;  Nitrogen  meta- 
bolism in ■ 669a 

Lancaster,  H.  C.     Lead  ;   Chemical  sheet .    Discussion    224T 

Lancaster  Lens  Co.    See  Meth,  M.  . .         . .         . .     573a 

Lance,  R.  D.     Ores  of  certain  metals ;    Treatment  of 

(P)  725a* 

Landaal.  L..  Apeldoornscho  Machinefabrlek  en  Metaalgieterlj 

voorheen.     Refrigerating  apparatus  (P)     . .         . .       91a 
Refrigerating  process  and  apparatus  (P)  . .         . .       51a 

Landis.  W.  S.    Cyanide  ;    A  new  :    calcium  cyanide, 

from  calcium  cyanamide       . .         . .         . .         . .     265a 

Landmark.  H.   B.     Tanning  extract ;    Production  of  

from  sulphite-cellulose  waste  lye  (P)         ..         ..     200a* 

Landrin.  P.     Explosive  materials  ;  Manufacture  of (P)    350a* 

Landrivon,  J.     See  Soc.  Chim.  Usinos  du  Rh6ne  ..         ..     350A* 

Landrum.  R.  D.,  and  L.  J.  Frost.    Titanium  enamels     ..     646a 
Landsberg,  L.     See  Bergius.  F.  . .  . .  . .  . .     385a 

Landshoff  und  Meyer  A.-G.,  Chem.  Fabr.  Griinau.  and 
C.  Bochter.  £-Naphthol  preparations :  Manu- 
facture of for  production  of  bluish  Para  Red 

and  other  azo  colours  on  the  fibre  (P)     . .         . .     625a 

and  L.  Schlein.    Tannin  ;    Manufacture  of (P)     . .     793a 

Lane.  C.  C.     Chilian  mill ;    Multiple-process  (P)       . .     549a 

Lane,  K.  W.,  and  O.  F.  Lubatti.  Camphor  ;  Rapid  estima- 
tion of  water  in  crude  . .         . .         . .       50T 

Lane.  L..  and  D.  H.  Williams.    Fuel;    Artificial  ■  (P)    289a 

Lang.   A.    Calcium   cyanamide ;    Continuous   manufacture 

of  crude  (P)       579A 

Lang.  F.     Hydrogen  or  nitrogen  ;    Catalytic  production  of 

(P)  449a 

Hydrogen  ;    Regulation  of  water  supply  in  apparatus 

for  producing  and  compressing  (P)  ..         ..       64a 

Hydrogen  or  water-gas  ;    Apparatus  for  production  of 

from  exhaust  steam  (P)  . .         . .         . .         6a 

Lang.  H.     Iron  and  steel ;    Manufacture  of  (P)       . .     492a 

Lang.  L.    See  Karrer.  P 800A 

Langbein.  G.     "  Electro-deposition  of  metals  "  (translated, 

with  additions  by  W.  T.  Brannt) 423E 

Langbert.  E.  G.  E.  Refrigerating  systems  (P)  ..  ..  144a 
Langdon.  S.  C,  and  M.  A   Grossman.    Steels ;   Embrittling 

effects  of  cleaning  and  pickling  upon  carbon  452a 
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and  National  Carbon  Co.     Arc-lamp  electrode  (P)           . .  183a 
Motta,  D.,  and  others.    Plastic  material  practically  incom- 
bustible,   strong,    and    possessing    insulating    pro- 
perties (P)         340a 

Printing  surfaces  (P)          ,.          ..          ..          ..          ..  546a 
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Muller.  K.    See  Goldschmidt.  H 457A 

Muller,   M.     Cellulose ;     Manufacture    of   soda   from 

vegetable  materials  (P)         . .         . .         . .         . .     745A 
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caused  by  bacteria 345a   !  Jeekel,  Mijnssen,  &  Co.    See  under  Jeekel. 


PAGE 

Miinter.  F.     Plants  ;    Analysis  of  ■ ■  and  manuring       . .     758a 

Soils  ;    Chemical  analysis  of ■  . .         . .         . .       74a 
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conosion  of  meters  and  blockage  of  service  pipes    357a 

Moisture  In  coal9  etc ;    Determination  of . .     357a 
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Nageli,  C.     See  Karrer.  P 800a 

Nagai,  N.    Adrenaline  ;    Manufacture  of ■  (P)  . .       43a 

Nagal,  W.  N.,  and  M.  D.  Bunnell.    Mydriatic  and  process 

of  making  same  (P)   . .         . .         . .         . .         . .     833a* 

Nagayama,  T.     Histamine  and  a  hista mine-like  substance 

as  decomposition  products  of  albumoses  ..  ..     673a 

Nagel,  0.,  and  Chemical  Foundation,  Inc.  Metals ;  Re- 
covering    from  natural  waters  (P)      . .  . .     824a* 

Nagelvoort,  A.,  and   Nitrogen  Corp.     Sodium  bicarbonate 

and  hydrogen  ;    Manufacture  of  (P)..         . .     689a 

Naher,  W.  Impregnation  process  for  production  of  non- 
inflammable  fabrics  (P)         13a 

Naigai  Kagaku  Seihin  Kabushiki  Kaisha.  Corrosion  of 
metallic    surfaces ;     Composition    for    preventing 

(P)  602a 

Naito.  A.    Coal ;    Apparatus  for  analysing  or  estimating 

volatile  constituents  of  (P)     ..         ..         ..     642a 

Nakamura,  \\.  and  Nippon  Sen-I.  Kogyo  Kabushiki  Kaisha. 
Paper ;   Process  for  removing  mineral  matter  from 

(P)  15a 

Nakao,  M.    Sulphate  of  manganese  peroxide  ;    Preparation 

of and  its  use  for  oxidation  of  toluene         . .     625a 

Namias,  R.     Photographic  sulphur  toning    ..  ..  .,     136A 

Sensitising  photographic  papers  etc.  with  bichromate..     207a 
Napp.    H.    R.     Silver    salts    of    aliphatic    a-amino-acids ; 

Manufacture  of  complex (P)  . .  . .     640a 

Nash,  C.  A.  Phenolic  condensation  products ;  Manu- 
facture of  (P) 552a 

Nash,  J.    Furnaces  for  steam  boilers,  kilns,  and  the  like  (P)    256a 
Nash,   L.  M.    Ethyl   chloride ;    Technical  applications  of 

.  Discussion        . .         . .         . .         . .         . .         7t 

Nash,  T.  H.     Paper  and  the  like ;   Continuous  beating  and 

refining   engine   for   use   in   the    manufacture   of 

(P)  60A,  686a* 

Nassau,  E.    See  Frankel.  S 796a 

Nathan,  F.  L.,  and  others.    Explosives ;    Manufacture  of 

gelatinised  propellent (P)        766a* 

Nathan-Institut  A.-G.    Mashes  and  beer  worts  ;   Boiling  of 

under  pressure  (P)        ,.  ..  ..  ..  760a 

Natho.  E.     Glauber's  salt ;   Removal  of  iron  from (P)  295a 

Iron;    Removal  of  .from  inorganic  salts  (P)     ..  295a 

Lime  ;    Burning in  a  rotary  furnace  (P)  . .  . .  658a 

National  Aniline  and  Chemical  Co.    See  Taggesell,  R.     ,.  184a 

National  Carbon  Co.    See  Chapman,  H.  C.  , .         . .  544a 
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Steel  forgings  ;  Physical  defects  in . .         . .         . .       66a 

Steel ;  Phenomena  and  experimental  data  in  hardening 

of ■ 66a 

Steels,  tin  bronzes,  brasses,  and  aluminium  bronzes  ; 
Similarities  in   micrographic  appearance   existing 

at  different  states  between . .         . .         . .     630a 

and    J.    Durand.    Gold-copper    alloys ;     Hardness    and 

resilience  of . .  . .  . .  . .  . .     412A 

See  Guillet,  L 753a 

Porzellanfabrik  A.  Schweig  Ges.    See  under  Schweig. 
Pospisil,  R.  E.,  and  E.  Ivurek.    Sugar ;    Manufacture   of 

(P)  732a 

Post,  L.  E.,  and  D.  A.  Riedy.     Dehydrating  plant  (P)        . .     648A 

Poste,  E.  P.     Enamel-lined  apparatus  ;  Manufacture  of 336a 
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combination      ..  ..  ..  ..  ..  ..     585a 

Poetma,  S.    Ammonia-water;  The  system ..         ..     569a 

Tostranecky,  C.    Cacao,  chocolate,  or  the  like  ;    Apparatus 

for  grinding  or  mixing (P)        . .  . .  . .     465a* 

Postum  Cereal  Co.    See  Lippen,  J.  K.  . .         . .         . .     464a 

Potash  Extraction  Corporation.    See  Glaeser,  W.  . .       63A,  597a 
Potter,  R.  S.,  and  Barrett  Co.    Anthranilic  acid ;    Process 

of  producing (P)  . .         . .         . .         . .         . .         9a 

See  Weiss,  J.  M 743a 

Potters'  Equipment  Co.     See  Solon,  M.  . .  . .  . .     750a 

Potts,  H.  E.,  and  Simon-Carves,  Ltd.    Sulphur  trioxide ; 

Contact  process  for  manufacture  of (P)        . .     403a 

Pouchain,  A.  Electric  accumulators  and  batteries  ;  Negative 

plates  ior (P) 726a 

Pouchain,  A.,  Stabilimenti  Biak.  lug.    See  under  Stabilimenti 

Biak. 
Pougnet,  J.    See  Moureu,  C.     . .         . .         . .         . .         . .     173A 

Poulenc     Freres,     and     R.     Meyer.     3.6-Diaminoacridine ; 

Manufacture  of (P)        247a 

and  others.     Benzoic  acid  ;   Production  of (P)        ..     527A 

Poulson.A.     Sizing  textile  fabrics  (P) 779a 

Pound,  J.  R.    See  Hitchcock,  W.  E 195a 

Poussin,  P.    See  Gallot,  G 324a* 

Poussin,  Rondeaux,  et  Cie.    See  Gallot  et  Cie.        . .         . .     196a 
Powanda,  J.    Coating  sheet  metal  with  tin  or  other  metal 

on  one  side  only  ;  Machine  for (P)       . .  . .       30a* 

Powdered  Fuel  Plant  Co.    See  Atkinson,  J.  S 182a 

Powell,  A.  R.    Coal ;    Determination  of  sulphur  forms  in 
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Coke;    Desulphurising  action  of  hydrogen  on .  811a 

Sulphur  in  coal ;  Reactions  of in  the  coking  process  811a 


Powell,  A.  R. — continued 
and  S.  W.  Parr.    Sulphur  ;   Forms  in  which 


PAGE 


Zirconium    ore ;     Analysis    of 


145a 
67a 


609a 

38A 

322a 

7K!U 
226A 
412a 


191A 

486A 

547A* 

571A 

66R 
761a 

71a 

135a* 

2a 

326a 

347a* 

69a 

97t 
155T 

98T 
134A 


occurs 
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and    W.    R.    Schoeller. 

Brazilian . . 

Power,  F.  B.,  and  V.  K.  Chesnut.     Apples;    Odorous  con- 
stituents   of   .     Emanation    of    acetaldehyde 

from  the  ripe  fruit 
Power  Gas  Corporation,  and  H.  Langwell.    Cellulose  ;   Fer- 
mentation of for  production  of  acetic  acid  (P) 

Prache,     C.     Evaporating     and     crystallising     apparatus, 

especially  for  obtaining  large  crystals  (P) 
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Praetoi  ius,  P.    See  Ruff,  O.    . . 
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Pratt,  C.  J.  P.    See  Rankin,  C.  H. 

Pratt,  D.  S.    See  Hedenburg,  O.  F. 

Pratt,  R.  W.    See  Kinnicutt,  L.  P. 
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Price,  A.  L.    Cooling  foods,  beverages  and  the  like  :   Means 

for  (P) 

Price,  C.  F.     Crucible  furnaces  for  melting  aluminium  and 

the  like  (P) 
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Discussion 
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and   S.   J.   Green.    Cyanogen  chloride ;    Preparation  o: 

on  a  large  laboratory  scale 

Price,  T.  W.    Urea  :    Decomposition  of in  presence 

of  nitric  acid 

See  White,  A.  G 54a,  95a 
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tinuous cracking  of (P)  652a 
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Prideaux,  E.  B.  R.    Deliquescence  and  drying  of  ammonium 

and  alkali  nitrates  and  a  theory  of  absorption  of 
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industry,  with  special  reference  to  . .         . .     433r 

Waters  ;  Effect  of  sea  salt  on  pressure  of  carbon  dioxide 
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Priest,  C.  F.    Furnaces ;    Muffle  and  semi-muffle  and  like 

(P)  619a 

Kilns ;     Continuous    regenerative    gas-fired    for 

burning  ore  briquettes  and  refractory  materials  (P)     773a 
Priest,  G.  W.,  and  E.  I.  du  Pout  de  Nemours  and  Co. 

Linoleum  ;    Production  of (P)  . .         . .     342a 
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Primrose,  J.  S.  G.    See  Primrose,  H.  S 836a 

Prince,  A.  L.    See  Blair,  A.  W 523a 
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Enrichment  of with  protein  of  moulds       . .     733a 

and  H.  Magnus.    Wood  ;    Acetyl  content  of  — ■ —         . .     263a 

and  H.  Noth.    Furfural;    Catalytic  reduction  of ..     246a 

Prinsen  Geerligs,  H.  C.    Java  sugar  crop  for  1919  ;  Chemical 

control  figures  for 579a 

Molasses  ;    Water  content  of  true  final  cane . .     167a 

Prizma,  Inc.    See  Blanev,  J.  M ..         ..     314a 

See  Kellcv,  W.  V.  D 83a,  468a 

See  Raleigh,  C 136a 

Process  Co.    See  Coast,  J.  W  ,  jun.  326a,  560a,  652a,  742a 

Trocopiu,  S.     Metal  deposits ;    Measurement  of  minimum 
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Products  Syndicate.    See  Bycrs,  J.J.  242a 
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Proescher.  F.    Hog-cholera  virus  ;    Artificial  cultivation  of 

- ■  (P)  350a« 

Profeld,  E.     See  Kuttner,  F 654a 

See  Clicm.  Fabr.  Rhenania 749a 


Annular,  mechanical 


Projahn,  F 

Promnitz,  C,  and  others.    Furnaces  . 
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Promnitz,  H.  G.  H.     See  Promnitz,  0 788A 

Promnitz,  L.  A.     See  Promnitz,  C.    . .  ..  .,  ..     788a 

Prosiegel  R.    See  Ost,  H 421a 

Prud'homme,  M.    Aniline   Black ;    Dyeing on  wool 

and   mixed   cotton   and    wool  and   silk   and  wool 
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Aniline  Black  ;    Production  of  on  wool  . .         . .     104a 
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towers  <P)        a-1-*.  435a 

Psenlcka,  B.    Beet  inlces;   Clarification  of (P)       ..  IBla 

Puchn.r.H     Humlc  or  peaty  soils ;  Hysteresis  of  aqueous 

orations  of 125a 

POnlng,    H.     Eleotrleal    precipitation   plant;     Removal   of 

dust,  from  settling  surfaces  Of  (P)     .  .           ..  822A 

Bteetrical  purification  of  vases  (P)        ..  257a,  355a 

Electrical  purulent  inn  of  not,  dust-laden  gases  :  OoUect- 

tng  electrodes  tor (P) UMa 
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12a 

Pfiachi  I    P.     l''la\  and  hemp  straws  ;    Process  for  treating 

(P)              13A 

Punter.  H.  A.    Cotton  cellulose.    Applications  to  Industry 

Of  reeent  researches  on  its  viscosity          ..         ..  333T 

Purcell,  P.  F.     Peat  resources  of  Ireland     . .                      . .  213R 

Pmdy,   T,.   If.     S«  Krauskopf.  P.  O.               816A 
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and  Norton  Co.     Kiln;    Ceramic  (P)           ..         ..  8864 

and  others.    Refractory   brick;    Light-weight   (Pi  599a 

Panel),  J.  P.    See  Fruited  Cereal  Co 131a 

Pyman,  F,  L.     Glyoxaline  nucleus  ;   Some  properties  of  the 

.  Olyoxaline-aso  dyestoffs        ..        ..        ..  4soa 

Rydrogenstlon  in  the  naphthalene  scries.     Discussion  -44t 

Farghcr,  ft.  O,              UlR.  405a 

Pyrolcetric  Instrument  Co.     See  Xorthrup.  E.  F 86A 
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Quackcnbush.   C.    H..   and   others.     Glass   cane   and   glass 

tubing  ;    Apparatus  for  drawing  (P)        . .         . .       65a* 

Qoaglia,  A.    See  Lopez,  CM.  625a 

Quald,  II.  <;.    See  Given,  G.  C 514A 

Quartaroli,    A.     Potassium     and     scdiuin     when     present 

together  as  chlorides;    Determination  of ..     706a 

Quarzlampen     Ges.      Sterile     vims    for     medicinal    use : 

Production  of  (P)         312a.  386a 

Outs-Cohen,  P.  M..  and  others.    Impregnation  of  textiles. 

skins,    and    other    materials    with    liquids    under 

vacuum  (P) 514a 

Queisser,  A.     Hvdrogen  peroxide  ;    Stabilising  solutions  of 

(P)  0S9A 

Queling.  B.    Basic  slag  with  high    phosphorus    content ; 

Obtaining  (P) 493a 

Quick.  A.  .1.     p-Phenylenediamine  and  aniline;   Preparation 

of from  the  corresponding  chlorobenzenes  . .     480A 

Quigley    Furnace    Specialties    Co.,    Inc.     Pulverulent    fuel 

installations  for  use  in  connexion  with  furnaces  (P)    290a 
Qulmby.   W.   S..  and   others.     Quartz  glass ;    Building  up 

objects  of  P) 268a 

Quinan.  K.  B.     Sulphuric  acid  ;    Production  of (P)  ..     627A* 

Quinn.  J.  T.     See  Jioore.  H.  K 227a 

Quinoiiero,    F.     Magnetic    separators    for    treating    ferrous 

ores  (P)  788a 

Quittner,  M.  Riehter-.     See  under  Richter-Quittner. 

Qvist.    W.     Cellulose;    Titration  of  443a 


R 

Rabak.  F.     Maize  ;    Effect  of  mould  upon  the  oil  in .. 

Race.  J.     "  Chlorination  of  water  "    . . 

]>ad  ;    Action  of  water  on  .     Discussion 

Starch  products  of  extract  nf  malt  ;   Influence  of  various 

factors  on  the  .     Discussion    .. 

RadcUfTe.    L.    G.     Formolite    reaction,    and    interaction    of 
methylal  with  unsaturated  cyclic  hydrocarbons  .. 

t>uncotton  ;    Keutral  and  alkaline  hydrolysis  of  . 

Discussion 

Hydrocarbon  oils;    Examination  of  ■ 

Nitro  groups  in  aromatic  organic  compounds  ;    Estima- 
tion of  .     Discussion 

and  C.  Polychronis.     Saponiflable  oils  ;    Action  of  nitric 

acid  on  , . 

Radlorex  Qmn  and  others.     Filter  for  purification  of  water 

(P)  

Radlsson,  A.,  and  others.    Catalytic  agents  for  reduction 

OT  hydrogenation  processes;    Production  of  

<P>  

Hydrogenating  fatty  acids  and  their  glycerides  (P)  .. 
Radmann.  P.  Fertiliser  and  method  of  producing  same  (P) 
Bagg.  M.     Bauxite  u  pigment 

Coumarone  resins  and  formolites 
Rahn,  O.     Milk;    Limitations  of  reductase  test  for  deter- 
mining quality  of  

Rabtjcn,  J.  F.     Incandescence  bodies  consisting  of  a  con- 
ductor embedded  in  rare  earths;    Preparation  of 

—  (p>      ..     .. 
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Ralford,  L.  C.     See  Crowcll,  J.  IT 397a 

Raistrick.  11..  and  A.  11.  Clark.     Aspergillus  niger  ;    Forma- 
tion of  oxalic  acid  by  ..          ..          ..  276A 

Raiziss,  G.   W..  and  others.     Chemotherapeutic  studies  on 

organic  compounds  containing  mercury  and  arsenic  134A 

Raleigh,  O.,  and  others.    Colour  photography  (P)  . .        ..  136a 

Ralston,  O.  C.    See  Lyon.  D.  A 194A 

Ramann,  B.,  and  A.  Spengel.     Soil  sorption          ..         ..  74a 

Rambush.  N.  B.     See  Beswick,  W 220a,  593a 

See  l.ynin.  A.  H 715a 

Itanu'n,  A.     Furnace;    Mechanical  (P)             ..          ..  740a* 

liainpichini.  F..    *  Co.      Bating   hides  ;     Process   for  

based  on  action  of  enzymes,  and  baths  etc.  for  use 

therein  (P)        633A 

Ramsay.  A.,  and  Son  Co.     See  Booth,  II.  B.         ..         ..  26A 

Ramsay.  J.  H.     Acetylsalicylie  acid  . .         . .         . .         . .  134a 

Ramsey,  .r.     Glass;  Manufacture  of  plate  and  other  window 

(P)             7S0A* 

Randall.  J.  W.  II.,  and  Industrial  Chemical  Co.      Acetates 

etc. ;    Production  of  ■  from  carbohydrates  (P)  783A 

Raney.  E.  J.    See  Murphy,  J.  T 14a 

Rankin,  C.  II.,  and  others.     Glass;    Apparatus  for  feeding 

or  delivering  molten   material,  such  as  ,  in 

separate  lumps  or  charges  (P)         547a* 

Ransome  verMehr  Machinery  Co.    See  "Webb,  J.  It.             ..  287a 

Rao,  K.  IJ.    See  Watson,  H.  E 327a 

Rapp.     Morphine  ;    Determination  of  in  opium  and 

opium  preparations     . .         . .         . .         . .         . .  425a 

Rappaport,    L.    Acetone ;     Manufacture   of ■   by   dry 

distillation  of  calcium  pyrolignite  and  other  ace- 
tates (P)            222a 

Bare  Metals  Reduction  Co.     See  Grenagle,  J.  B 372a 

Rasch,  B.     Sizing  paper,  cardboard,  textile  fabrics,  etc.,  by 

means  of  sulphite-cellulose  waste  liquors  (P)        . .  745a 
Rasch,  B.  F.  W     Milk,  blood,  and  other  nitrogenous  sub- 
stances ;    Improvement  and  treatment  of  . .  608a 

Raschen,  J.    See  Golding,  H.  D 174a 

Raschig,  F.    Feld  process  for  production  of  ammonium  sul- 
phate from  coke-oven  gases               . .          . .          . .  818A 

Tar  oils  for  Diesel  engines  ;    Improving  — —  (P)      . .  262a 

Rask,  O.  S.    See  Jacobs,  B.  R 733a 

Raskin,  V.    See  Michel,  C.       . .         . .         . .         . .         . .  5a 

Rasser,  E.  O.    Fibres  ;  Substitute and  their  manipula- 
tion.    "  Cottonising "             11a 

Rassow,  B.    See  Remele.,  A.               . .         . .         . .         . .  485a 

Rastall,  R.  H.,  and  W.  H.  Wilcockson.     "  Tungsten  ores  "  297R 

Ratliif,  W.  C.     See  Selvig,  W.  A 486A 

Ratson,  J.  H.     Crucible  and  like  furnaces  (P)       ..         ..  69a 

Rauchenberger.  J.    See  Prandtl,  W.             486a 

Raveau,   C.    Salts ;    Action    of    water   on    a    mixture,    of 
.    Determination  of     the    number    of    inde- 
pendent constituents              . .         . .         . .         . .  819a 

Ravenna,  G.    See  Ciamician,  G.         . .         . .         . .         . .  344a 

Ravncr,  O.    Zinc  vapours ;    Influence  of  foreign  gases  on 

dust  formation  in  condensation  of  . .         . .  786a 

See  Goldschmidt.  V.  M 820a* 

Rawdon,  H.  S.,  and  H.  Scott.    Iron  and  mild  steel ;   Micro- 
structure  of at  high  temperature      . .         . .  452a 

and  others.     Steel ;   Metallography  of  are-fused . .  786a 

Steel ;    Physical  properties  of  arc-fused  . .  752a 

Rauitscher,  F.    Paper  yarn  fabrics  ;    Process  for  compact- 
ing (P)              103a 

Rawlins,   E.   C.   D.    Greece ;    Report  on  commercial  and 

industrial  situation  of  . .          . .          . .          . .  293R 

Rawlinson,  S.,  and  Mather  and  Piatt.  Ltd.     Jiggers  for  use 
in    dyeing    aud  other  operations  ;     Brake  device 

for (P) 720a* 

Rawsthorne,  J.  S.    See  Bevin,  W.  S.  H 179a* 

Ray,  A.  F.    See  Hayes,  A 440a 

Ray,  P.  C.    India  ;  Position  and  prospects  of  science  in 75R 

Ray  Bros.  Corporation.    See  Gieseckc,  W.  E.        ..         ..  257a 

Read,   J.,   and   A.   C.   P.   Andrews.    Petroleum ;     Papuan 

natural  2891 

and   R.    G.    Hook.     Ethylenebromohydrin ;    Preparation 

and  characterisation  of  ..  ..  ..     801 A 

and  H.  G.  Smith.     "  Marine  fibre"     {Posidonia  aiiRlralU).       11a 
and    M.     M.     Williams.      Halogenhydrlns ;     Preparation 

of  466a 

Read,  J.  B.     See  Fulton,  C.  n 660a 

Reavcll,  J.  A.    Acids  ;    Elevation  of  by  the  Kestner 

patent  automatic  elevator                 ..          ..          ..  142T 

Evaporation  problems        . .          . .          . .          . .          . .  394R 

and   Kestner  Evaporator  and   Engineering  Co.     Cooling 

gases  ;    Apparatus  for  (P) 392A 

Reber,  E.     See  Soc.  of  Chem.  Ind.  in  Basle            . .          . .  778A 

Rechberg,  W.     Leather ;   Manufacture  of  waterproof,  vege- 
table-tanned    (P)  460A 

Leather ;     Manufacture    of    waterproof,    wear-resisting 

(P)  419A 

Reckitt  and  Sons,  Ltd.,  and  C.  H.  Hardy.     Rice  starch  ; 

Manufacture  of (P) 636a 
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Reconra,  A.   Chromic  sulphate  ;  New  complex  form  of 107a 

Chromium   sulphate :    Constitution   of  the  lilac   grey 

complex  — ■ — ■  . .  . .  . .  . .  . .  . .     542A 

Rector.  T.  M.     Lipolytic  enzymes  in  olive  oil 304a 

See  Gardner.  H.  A.  605A 

Redditch  Electro-Plating  Co..  and  J.  Guise.  Bust- 
preventing  process  for  needles,  knitting  pins,  etc. 

(P)  575a 

Redlich.  A.    Frothing  ;    Apparatus  for  prevention  of ■ 

(P)  356k 

Eedlich.  F.    Cellulose  esters  ;  Process  for  softening (P)    264a 

Redruan.  L.  V..  and  others.  Phenolic  condensation  pro- 
ducts ;    Manufacture  of  (P)    . .         . .     4R0a.  605a 

Phenolic  condensation  products  ;    Preserving  infusible 

■  from  discoloration  (P) . .         . .         . .         . .     605a 

Redmanol  Chemical  Products  Co.    See  Redman.  L.  V.    460a,  605a 
Reed,  C.  I.    Cvanogen  chloride  ;  Mechanism  of  toxic  action 

of  . .     671A 

Dichloroethyl     sulphide     (mustard     gas) ;      Minimum 

effective  concentration  of  — — ■       . .         . .         . .     424a 

Reedv,  J.  H.  Halogens ;  Indirect  electrolytic  determina- 
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naphthol ;    Preparation  of  (P)  . .         . .     398a 

Schroter,  R.    Peat ;  Carbonising  oven  for (P)  . .         . .     395A 

Schryver,  S.  B..  and  C.  C.  Wood.    Methyl  alcohol ;  Estima- 
tion of 73R,  406a 

See  O'Gorman,  M.  419a 
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Schwcrs,  F.    Arsenious  oxide  in  sulphuric  acid  solutions ; 
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Schwier,  W.    Fuels  ;    Valuation  of  on  the  basis  of 
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Scott,    A.     Silica    bricks ;     Factors    influencing    properties 

of  233A 

Zinc  retorts  ;    Microstructure  of  . .         . .         . .     237a 

Scott,  H.     See  Merica,  P.  D.  454A 
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Bhaw,  .'.  S.,  and  otbtn,     Furnaces  for  melting  glass  and 
other  purposes  (P) 

Shaw,  0.,  and  F.  Shaw  and  Co.     Scrapers  for  use  in  grinding, 
mixing,  and  like  machines  (P)        
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by,  ami  caking  of  

Shc.ird,  T.,  and  others.     Refractory  material  and  process  of 
making  same  (P) 
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and  rendering  same  impermeable  to  gases ;  Adhesive 

composition  for  (P)      ..         ..         ..         ..     482a 

Soc.  Anon,  pour  1' Etude  et  l'Exploit.  des  Proc.  G.  Claude. 

See  I/Air  Liquide. 
Soc.  Anon.  Fabr.  de  Soie  Artiflcielle  de  Tubize.    See  Dryen. 

A 64A* 

Soc.  Anon.  Fours  et  Procedes  Mathy.     See  under  Fours. 
Soc.  Auon.  d'Ougr6e  Marihayc.     Coke  ovens ;    Discharging 

apparatus  for  continuous (P)  . .  . .     479a* 

Gas  retorts ;    Vertical  (P) 813a 

Soc.    Anon.    l'Oxhydrique    Francaise.     Mixing    gases   with 
Lb   or  solids,  e.g..   in  hydrogenation  of  oils; 

Apparatus  for (P)         71lA 

Soc.  Anon.  Stabilimentl  Biak.     See  under  Stabilimenti  Biak. 
Soc.   Anon,   des    Usines   Giulini.     Metals ;     Increasing  the 

hardness  and  tenacity  of ■  and  the  ease  of  their 

working  with  cutting  tools  (P)        576A 

See  Van  Oordr.  G,  ..  ..  . ,  ..  ,,     161a 

Soc.  Anon,  de  Vcdrin.  and  J.  Marcotty.     Roasting    furnaces 

for  sulphurous  ores  (P)         270a 

Society  of  Chemical  Industry  in  Basle.     Azo  dyes  capable 

of  being  diazotised  (P)  . .  . .  . .  , ,     512a 

Azo   dyestuffs    dyeing   on    mordants   and    process    of 

making  same  (P)         5gA(  329a* 

Azo  dyestuffs  ;    Manufacture  of and  intermediate 

products  therefor  (P)  . .  . .  . .      202a,  816a 

l.O-Dihydroxynaphthoyl-o-hcnzoic   acid    and    its    salts' 

(sweetening  agents) ;    Preparation  of  (P)   . .     151A 

Disazo  dyestuffs  capable  of  being  chromated  (P)       . .     778a 
Disazo  dyestuffs  dyeing  mordanted  fibres  (P)  . .  . .     778a* 
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I  >isa/o  dyestuffs  ;   Manufacture  of  mordant-dyeing ■ 

and  their  application  in  dyeing  and  printing  (P)..     443a 
EIoctn>l\  Bis  of  aqueous,  solutions  by  means  of  propulsive 

electrodes  (P) 789a* 

0-Hydroxyazo  dyestuffs  j  Substantive (P)..         ..     443a 

2-Phcuylquinoline-4-carboxylic  acid ;    Manufacture   of 

ally!  ester  of (P)  704A.  802a* 

Tanning  agents  ;   Preparation  of  condensation  products 
of  N-arylsulpho   derivatives   of   aroma,tic   amino* 

BUlphonic  adds  for  use  as  (P)     *A    ..  ..     553a 

Tanning  substances  ;  Manufacture  of from  N-  and 

O-arylsulpho  derivatives  of  aromatic  amino-   and 
hytlroxysulphonic  acids  (P)  . .  . .  . .     6G6A 

Thienylquinolineearboxylie  acids  (P)       . .  . .  . .     704a 

p-Toluenesulphonic  acids  halogenated  iu  the  side  chain  ; 

Preparation  of  salts  of  (P) 398A 

Soc.  de  Chlmle  et  Catalyse  Industrielles.  Gases ;  Pro- 
duction of  rich  by  means  of  petroleum  resi- 
dues (P)             358A 

Soc.  Chim.  Lombarda  A.  E.  Bianchi  &  Co.  See  under  Bianchi. 
Soc.    Chim.    Usines    du    Rhdne.     0-Alkylaraiiioethylamino- 

benzoic  alkyl  esters  ;    Manufacture  of     ■     (P) 

43a,  350a* 
Benzoic  acid  esters ;    Manufacture  of  new  substituted 

—  (P)  43a,  350a* 

Catalysis ;    Process   and   apparatus  for   carrying   out 

chemical  reactions  by  ■  (P)       . .  . .  . .     589A 

Esters  of  ethylenic  halogenhydrins ;    Manufacture  of 

(P)  247A 

Esters  ;    Manufacture  of  mono-  and  di-|S-hydroxyethyl- 

aminobenzoic  ■  (P)  ..  ..  ..  ..     280A 

p-Halogenethylaminobenzoic  esters  ;      Manufacture   of 

—  (P)  43a,  350a* 

See  Beudet.  M 73.4A 

Soc.  Le  Coke  Industrie!.     See  Lioud,  F.       . .  . .  . .     327a* 

Soc.  d'Eclairage,  Chauffage,  et  Force  Motrice.     Carbazolc ; 

Production  of  high-percentage  (P)    . .         . .         9A 

See  Leroux,  H 328a* 

See  Leroux.  P 152a* 

Soc.  Electro- Metal lurgique  Francaise.    Electrodes  of  elec- 
tric furnaces  (P)  . .  . .  . .  . .  . .       S2A* 

Soc.  d'Etudcs  Chim.  pour  Find.     See  Darier.  G.     .,  ..     641A 

Soc.  de  Fours  &  Coke  et  d'Entreprises  Indus.     Coke  ovens 

and  the  like  (P)  395a 

Soc.  du  Four  Vertical  Continu.  Distillation  of  coal ;  Pro- 
ducing a  regular  progression  of  materials  in  vertical 
ovens  for  — — ■  (P)      ..         ..         ..         ..         ..     479a* 

Soc.  Francaise  du  Ceramoid.    See  Galley,  A.  P 36a* 

Soc.  Franc,  de  Materiel  Agricole  et  Ind.     See  Ritte.  A.        . .     592A 
Soc.  Franco-Beige  de  Fours  a  Coke.    Ammonia  contained  in 

gases  from  coke-ovens  ;    Recovery  of  (P)    . .     814a* 

Ammonium  sulphate  ;    Production  of  from    dis-  * 

tillation  and  like  gases  containing  ammonia  (P)    . .     405a 
Distillation  and  fractionation  of  crude  benzol  and  the 

like  ;    Continuous  (P)   . .         . .         . .         . .     100a 

See  Piette.  J.  814a* 

Soc.  Gallot  et  Cie.    See  under  Gallot. 

Soc.  Iud.  des  Prod.   Chim.    Alkali  chromates ;    Isolating 

or  purifying  (P)  448a,  450a* 

Alkali  chromates  ;  Transforming  — — ■  into  bichromates 

(P)  365A* 

Ammonium  and  sodium  sulphates ;    Recovering  

from  coke-oven  and  like  gases  (P)  . .  . .     516A 

Coke-oven  and  like  gases  ;    Recovery  of  ammonia  from 

(P)  741A 

Sodium     monochromate  ;      Transforming     into 

bichromate  or  chromic  acid  (P)       . .         . .         . .     516A 

Soc.  Lyonnaise  des  Rechauds  Catalytiques,  Camell.  Cochet, 

Gritte  et  Cie.  Catalytic  heating  apparatus  (P)  . .  328a* 
Soc.    d'Outillage    Mecanique    et    d'Usinage    d'Artillerie. 

Digesters  and  other  apparatus  ;  Covers  for  — ■ — ■  (P)  740a* 
Soc.  Purification  Industrielle  des  Gaz.  See  Gallot,  G.  . .  324a* 
Soc.  de  Stearinerie  et  Savonnerie  de  Lyon.    See  Radisson,  A. 

217a*    756a* 

Soc.  Talco  e  Grafiti  Val  Chisone.     See  Ridoni.  E "     23a 

Soc.  du  Verre  Triplex.     See  Mascart.  L.  F.  ..  ..     519a 

Soder.  O.     Grinding  mills  (P) 214a 

Soderback,  E.    Thiocyanogen  ;    Free  . .         . .         . .     189a 

Sohngen,  N.  L.     See  Kessener,  H.  J.  N.  H.  ..  ..     464a 

Sofge,  J.     See  Honhorst.  G 603a* 

Sohl.  G.  T.    See  Trumbull.  H.  L 832a 

Soller,  M..  and  J.  L.  R.  Hotz.     Acetaldehyde  ;  Apparatus  for 

use  in  manufacture  of  — — ■  (P)      . .         . .         . .     734a 

Solon,  M.,  and   Potters'   Equipment  Co.     Decorating  kiln 

and  the  like  (P)  750a 

Solvay  Process  Co.    See  Bacon,  N.  T.  267a 

See  Sundstrom,  C.  657a,  657a,  657a 

Somerville.  A.  A.,  and  New  York  Belting  and  Packing  Co. 

Artificial  leather  (P) 497A 

Somerville.  W.     Kilns  (P)         682a 

Somieski.  K.    See  Stock,  A 62a,  475a 

Sommer,  H.  H.,  and  E.  B.  Hart.     Milk  ;   Heat  coagulation 

of  ..         .. 130a 
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Sonn.   A.    Arsenic  acid ;    Action  of  on  polyhydric 

phenols  . .  . .  . .  . .  . .  . .       82A 

and  E.  Miiller.     Aldehydes;    New  method  of  converting 

earboxylie  acids  into  ..         ..         ..         ..       82a 

Sonsthagen.     A.     Feeding     material     through     a     rotating 
cylinder  whilst  subjected  to  roasting,  mixing,  or 
similar  operations  (P)  ..  ..  ..  ..     436a 

Mixing  liquid,  semi-liquid,  or  viscid  materials  ;  Machine 

for  (P) 2a 

and    E.    H.    Harberd.     Atomising    more    or    less    viscid 

materials  j(P)     . .  . .  . .  . .  . .  . .     475a 

Sorensen,  J.  R.     Margarine  or  the  like  ;  Manufacture  of 

(P)  637a 

Sosna,    G.    W.   A.,   and    J.    E.    Biedebach.     Photographic 

developing  process  (P)  ..  ..  ..  ..     676a* 

Souard,  R.     See  Schwarz.  R.  229a 

Soukup.   J.     Paint    vehicles ;    Manufacture   of  from 

mineral  oils  (P)  . .  . .  . .  . .  . .     728a 

Soulie-Cottineau,  H.  P.     Cupriferous    pyrites ;      Obtaining 

copper  from  lyes  from  treatment  of (P)  . .     414a 

Southall.  J.     Drying  sand  ;    Machines  for  — —  (P)  . .     740a* 

Southcombe,  J.  E.     See  Wells,  H.  M.  . .  . .  5lT,  53R 

Southern  Pine  Products  Co.     See  Fairley,  T.  J 712a 

South  Metropolitan  Gas  Co.,  and  D.  Chandler.     Gas  fur- 
naces (P)  92a 

and  W.  Kirby.     Carbazole  ;  Purification  of (P)   291a,  623a* 

and  H.  Stainer.     Colourless  organic  compounds  ;    Manu- 
facture of (P) 442a 

and  O.  W.  Wright.     Ammonium  sulphate  ;    Manufacture 

Of  (P) 447a 

and  others.     Ammonium  sulphate  ;    Manufacture  of 

(P)  447a 

Ammonium  sulphate  ;   Manufacture  of  neutral (P)     447a 

Benzol  or  the  like  ;  Purification  of (P)        . .  . .     777a 

Southon,  H.     Refrigerating  apparatus  (P)    . .  . ,  . .         2a 

Southorne.  W.  H.     Furnace  for  heating  metal  articles  and 

the  like  (P) 631a* 

Souza.  G.  de  P.,  and  E.  V.  McCollum.     Yeast  ;    Factors 

which  interfere  with  use  of as  a  test  organism 

for  antineuritic  vitamin         . .  . .  . .  . .     S30a 

Sowden.  W.     Brass  borings  and  turnings  and  like  material ; 

Separation  of  dust  and  iron  from (P)  . .  . .      304a* 

Sowder.  S.     See  Mathers,  F.  C . .     370a 

Spiith,  E.     Aribin  ;    Identity  of with  harman  . .     312a 

Spawn,  A-  F.     Drying  alimentary  and  other  substances  ; 

Apparatus  for  (P)         ..  ..  ..  ..       40a 

Speakman.  H.  B.     Acetone  and  butyl  alcohol  by  a  fermenta- 
tion process  ;    Semi-culture  methods  in  production 

of  555A 

Acetone  and  butyl  alcohol  fermentation  of  starch  by 

Bacilli's  granulobacter  pectinovorum  . .  . .     38lA 

Acetone   and    butyl    alcohol   fermentation   of   starch ; 

Gas  production  during  . .  . .  . ,     760a 

Spear,  H.  G.     See  Fagan.  J.  P.  V 226a 

Special  Chemicals  Co.     See  Pfanstiehl,  C 488a 

Speedy,  A.     Plastic  materials  ;     Softening  of  deter- 
mined by  the  Widney  resiliometer  and  expressed 
graphically         ..          ,.          ..          ..          ..  ..       18T 

Erratum       36T 
Speer.  J.  R.     Chrome-nickel  steel  (P)  . .         . .         . .     695a* 

Speight.     Sewage   purification ;     Activated    sludge    process 

of  .     Discussion   . .  . .  . .  . .  . .       63T 

Speirs,  C.  W..  and  Morgan  Crucible  Co.     Electric  furnace  (P)     376a* 
See  Morgan  Crucible  Co.    ..  ..  ..  ..  ..     575a 

Spence,  G.  K.     Soda  wood  pulp  digester  liquor  ;   Curtailing 

bleach  consumption  by  addition  of  sulphor  to 686a 

Spence,  H.    See  Wrigley,  H 450a* 

Spence,  H.  S.     Graphite  industry  in  Canada  . .  . .  . .     356R 

Spence,  P.,  and  Sons.     See  Wrigley,  H.        . .  . .  . .     450a* 

Spencer,  A.  C.     Potash  ;   Recovery  of from  silicates  (P)     571a 

Spencer.  G.  C.     Potash  from  kelp.     Distillation  of  kelp  at 

low  temperatures         . .  . .  . .  . .  . .     595a 

Potash  from  kelp.     Preliminary  examination  of  kelp 

distillates  622a 

Spencer,  G.  L.     Dryer  (P) 648a 

Spencer,  L.     See  Gibson.  W.  H.         . .  . .  . .  . .     541a 

Spengel,  A.     See  Ramann,  E.  . .  . .  . .  . .       74a 

Sperr.  F.  W.     See  Becker.  J.  649a 

Sperr,  F.  W.,  jun.,  and  others.     Gas   constituents;    Appar- 
atus for  determining  soluble  ■  (P)       . .  . .     283a 

Sperry,  D.  R.     Filter  plates  and  frames  ;    Classification  of 

and  their  general  usage  . .  . .  . .     321a* 

Sperry,  E.  A.     Electric  battery  (P) 32a 

Lead  salts  ;    Manufacture  of  (P)   . .  . .  . .     545a* 

Searchlights  ,    Manufacture  of  electrodes  for  (P)     511a 

Searchlights ;    Method  of  operating  electrodes  for  ■ 

(P)  815a* 

Speter.  M.     Expired  air  ;    Purification  of  (P)  . .     76lA 

Spiegel.  E.     See  Adolf,  M 702a 

Spiel,  H.     Electrochemical  reactions  in  gases  and  vapour  ; 

Effecting  ■  by  means  of  alternating  discharge 

(P)  375a 

Spies.  F.  W.     See  Slaight,  L.  V 16a* 

Spiller.  A.     See  Collins,  S.  H  66t 


Spinasse.  A.  E.     Glass  ;    Drawing  (P) 

Spindler.  F.  G.,  and  A.  Traeger.     Colorimeter  (P)    . . 

Spitz,  W.     Calcium  iodide  ;    Manufacture  of  organic  deriv- 
atives of (P) 

Spoehr,   H.  A.    Pentose  sugars;    Determination  of  

in  cacti  extracts 

Spoerri  it  Co.     Slaking  lime  ;    Apparatus  for (P) 

Spoon.  W.     Hevea  latex  ;    Natural  coagulation  of in 

absence  of  air 

Hevea  latex  ;    Natural  coagulation  of in  absence 

of  air.  after  addition  of  calcium  salts 
See  De  Vries.  O. 

Sprengstoff  A.-G.   Carbonit.     Explosives ;    Manufacture  of 

in  a  form  in  which  they  can  be  poured  (P)  . . 

Trinitrotoluene  and  other  aromatic  nitro-compounds  ; 
Purification  of  (P) 

Spring  Stopper  Co.     See  Brown,  H.  M 

Springer.    L.     Glass  ;     Calculation   of  the    "  hardness "   or 

expansion  of  ■       . .  . .       l  . . 

"  Soda  compositions  "  as  substitutes  for  sodium  car- 
bonate in  glass  manufacture             . , 
Sulphate  and  water-glass ;    Mixtures  of  ■  as  sub- 
stitutes for  alkalis  in  glass  batches 

Springorum.  F.     Martin  furnaces  ;    Heating with  cold 

coke-oven  gas 

Sproxton.  F.     Celluloid  industry 

Squassi,  A.     See  Cortese,  E 

Squires.  H.  W.,  and  Research  Corp.     Electrical  treatment 
of  gases;    Apparatus  for  (P) 

Srinivasan,    K.    C.     Glue  ;     Manufacture    of   ■   in    the 

tropics  from  tannery  refuse 

Srivastflva,  J.  P.     Black  dyeing  of  tussor  silk 

Stabilimenti  Biak,  Soc.  Anon.     Aluminium  or  its  alloys  ; 

Method  of  tin-soldering  and  tin-coating  (P) 

Electric    furnace    for    heating,    annealing,    or    melting 

metallic  materials  (P) 
See  Fossati,  M. 

Set  Salvati.  M.  X.  339a*, 

See  Tedesco.  A 695a.  695a. 

Stadlinger.  H.     Olive  oils  extracted  with  carbon  bisulphide  ; 
Determination  of  oxidised  fatty  acids  in  .. 

Stager,  H.     Nickel  deposits;    Influence  of  rise  of  temper- 
ature and  depolarisation  on  character  of . . 

Staehling,  C.     Uranium  ;    Radioactivity  of  

Starke -Zuckerfabrik  A.-G.  vorm.  C.  A.  Koehlmann  und  Co. 
See  under  Koehlmann. 

Stacss,  G.     Photographic  prints  ;   Production  of  strong 

from  weak  negatives  (P) 

Stafford,  O.  F.     Destructive  distillation  (P) 

Stalil,  W.     Copper ;    Coefficient  of  cubical  expansion  and 

specific  gravity  of  molten  and  influence  of 

absorption  of  gas  on  shrinkage  of  cast  copper  . . 

Lead  and  silver  refining  slags  and  residues  ;    Analysis 

of 

Stahlgren,  K.  A.,  and  T.  L.  Shannon.     Grease;   Apparatus 
for  extracting  from  organic  matter  (P) 

Stahlwerke   E.    Lindenberg  A.-G.     See   under   Lindenberg. 

Stalirfoss.    K.     o-AminothiophenoI ;     Action    of    on 

ortho-quinones.    Naphtho-6-phenolthiazine 

Stalker,  J.  W.    See  Comber,  H.  H.  

Standard    Oil    Co.     Liquid    fuel    from    petroleum  ;     Manu- 
facture of  (P) 

See  Burgess,  L. 

See  Cobb.  E.  B 

See  Humphreys,  R.  E. 

Stanek,  V,     Beet  sugar  manufacture  ;  Influence  of  duration 

of  contact  of  scums  with  first  saturated  juice  in 

Sugar  juice  ;  Removal  of  calcium  salts  from  carbonated 
beet ■ 

Stanfleld,  G.     See  Fairholmo,  P.  C 

Stanford,  R.  V.     Works  chemist  ;  Training,  functions,  and 
value  of  the  

Stanier,  H.     See  South  Metropolitan  Gas  Co 

Stanley,   G.   H.     Iron-aluminium   phosphates ;     Utilisation 

Stanley.  R.  C.  and  International  Nickel  Co.     Nickel  and 

copper ;  Separating from  copper-nickel  matte 

or  materials  (P)  695a: 

Stannard.  O.  J.     See  Imperial  Trust  for  Encouragement  of 

Scientific  and  Industrial  Research 
Stanton,  W.  H.     Sodium  silicate  and  the  like  ;  Manufacture 

of (P) 

Stapp,  A.  A.     Petroleum  and  other  oils  ;  Obtaining  distilled 

products  from  (P) 

Stark.  D.  D.     See  Dean,  E.  W 

Starkweather,  H.  W.     See  Baxter,  G.  P 

Starobinetz,     C.     and     Barking     Chemicals    Co.     Sulphur 

dye  (P) 

Starring.  A.  A.,  and  B.  Mossman.     Nitroglycerin  explosive  ; 

Desensitised  — —  (P).- 

Stavenhagen,  A.,  and  E.  Schuchard.     Explosive  gas  mix- 
tures ;    Behaviour  of  at  low  pressures 

Stay,  T.  D..  and  Aluminium  Castings  Co.     Alloys ;    Manu- 
facture of (P) 
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and  others.     Basic  slags ;    Solubility  of  . .         . .     130R 

Stecher.  E.     See  Stecher.  M 553a 

Stecher,  M..  and  others.    Iron-tanned  leather  ;   Preparation 

of  tough,  durable  (P) 553a 

Stecher.  It.    See  Stecher.  M 553a 

Steding.    Motor  benzol ;    Production  of  in  medium 
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Steel.  0.  H.     Fuel ;    Manufacture  of  •  from  anthracite 
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Steele.  L.   L..  and  F.  M.  Washburn.     Linseed  oil ;    New 
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impermeable  to  water  (P)     . .         . .         . .         . .     394a 
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Steenbock,  H.,  and  P.  W.  Boutwell.  Fat-soluble  vitamin. 
Comparative  nutritive  value  of  white  and  yellow 

maizes 245a 

Fat-soluble  vitamin  ;  Extraction  of ■  from  carrots. 

alfafa  (lucerne),  and  yellow  maizo   by  fat  solvents    500a 
Fat-soluble     vitamin     in    plant    materials ;     Thermo- 
stability of  •         277a 

and  E.  U.  Gross.    Fat-solublo  and  water-soluble  vitamins 
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Van  Ligten.  J.  W.  L.     See  Waterman.  H.  1 794a 

Van  Marie.  M.     See  Gaunt.  C.  F 696a* 

Van  Nouhuijs.  H.  Reducing  sugars ;  Iodometric  deter- 
mination of ..         ..         ..         ..         ..     580a 

Van  Oordt.  G..  and  Soc.  Anon,  des  "Usines  Giulini.    Metals; 

Increasing  the  hardness  and  tenacity  of  and 

the  ease  of  their  working  with  cutting  tools  (P)  . .     161a 

Van  Raap.  S.     Rubber  ;    Regenerating  vulcanised (P)     307a 

Van    Rijn.    Arsenic ;     Determination    of   small    quantities 

of 209a 

Van  Romburgh,  P.    Essential  oil  of  freshly  fermented  tea 

leaves  ;    Unsaturated  alcohol  of ■        . .         . .     527a 

Van  Rossem,   A.,   and   P.   Dekker.     Antimony  sulphides ; 

Chemical  examination  of . .         . .         . .     791a 

Van  Slyke.  L.  L..  and  J.  C.  Baker.    Milk  ;    Carbonic  acid 

and  carbonates  in  cows'  . .         . .         . .     130a 

Milk ;     Conditions    causing    variation    in    reaction    of 

freshly-drawn  ..  ..  ..  ..  ..     130a 

and  R.  F.  Keeler.     Milk  ;    Content  of  carbon  dioxide  as 

basis  for  distinguishing  heated  from  unheated 499a 

See  Baker.  J.  C 130a.  130a 

Van  Tilburg.  F.  E.     Mineral  oils  ;   Apparatus  for  separating 

composite  (P)     . .  . .  . .  . .  . .     149a 

Van  Valkenburgh.  H.  B.  Potassium  chlorate  as  standard- 
ising substance  for  solutions  of  alkali        . .  . .     469a 

Van  Vollenhoven,  F.  Sugar  cane  juice ;  Prevention  of 
incrustation  in  heaters  used  in  sulphitation  method 
of  clarifying  ■        82Sa 

Van   Winkle.    W.   A.,   and   G.   McP.    Smith.    Halogen  in 

organic  substances  ;    Determination  of  ■ . .     470a 

Van  Zijp,  C.     Ammonium  salts  ;  Microchemical  test  for 781a 

Vargolici,  V.     See  Ionescu.  A.  . .  . .  . .  . .     829a 

Varma,  P.  S.     See  Datta.  R,  L 172a 

See  Sudborough,  J.  J 340a 

Vautier,  E.     Caffeine  ;    Determination  of in  mixtures 

of    coffee   and    coffee   substitutes  and  in  so-called 
caffeine-free  coffee        . .  . .  . .  . .  . .     423a 

Yeasts ;    Analysis  of 38a 

Vavon.     See  Guichard.  M.        . .  . .  . .  . .  . .     362a 

Veazey.  W.  R..  and  Dow  Chemical  Co.     Magnesium  alloy 

(P)  339a 

See  Smith.  A.  W 339a 

Vegas.  M.  H.    See  Vegas.  R.  H 293a* 

Vegas,  R.  H.  and  M.  H.     Colouring  product  and  tinctorial 

mordant  (P) 293a* 

Veitch.  F.  P..  and  T.  D.  Jarrell.     Fabrics  ;    Determination 

of  water  resistance  of . .  . .  . .  . .     152a 

See  Levine,  B.  S.  292a 

Vcnable,  F.  P.,  and  D.  H.  Jackson.     Hydrochloric  acid  and 

potassium  permanganate  ;    Reaction  between 402a 

Venn,  E.  C.  V.     See  Freear.  K 608a 

Venturini.  P.  Cathodes  ;  Depolarisation  of in  electro- 
lytic cells  (P) 696a 

Verbeek.     Glycerin  ;    Manufacture  of . .  . .  . .     790a 

Verdier.  J.    See  Weiss,  P 469a* 

Veredelungsges.  fur  Nahrungs-  und  Futtermittel.    Adhesive 

paste  ;    Preparation  of  an  (P)  . .  . .     275a 

Straw  ;    Manufacture  of  fodder  from  (P)         798a.  79Sa 

See  Beckmann.  E.  ..  ..  ..  ..  ..     7G1A 

Verein  Chem.  Fabr.  in  Mannheim.  Charcoal ;  Manu- 
facture of  highly  active  vegetable  (P)         ..     685a 

Sulphates ;     Furnace    for    production    of    — —    from 

bisulphates  (P)  7S3A 

Verein  fur  Chem.  Ind.  in  Mainz.     Acetic  acid  ;    Preparation 

Of from  acetaldehyde  and  oxygen  (P)         . .     426a 

Antiseptic  material ;    Production  of  (P)  . .  . .     205a 
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rich  In  protein;    Manufacture  of  (P)  ..     831a 

Potatoes:     l'rcs  -nation  of  (P) SUA 

Textile  fibres ;    Preparation  of (P)  ..         ..     860a 

Yeast  for  fodder  ;    Production  of (P)      . .         . .     240a 

Yeast;    Manufacture  of (P)  3S1A 

Yeast;    Manufacture  of  with  little   or  no  pro- 
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i  ;    Manufacture  of  pressed  (P)         ..         ..     345a 
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taining little  or  no  sugar  (P)  ..         ..         ..     166a 

Yeast ;   Precipitating in  fermented  liquids,  especi- 
ally fermented  worts  of  aero-yeast  factories  (P)  . .     245A 
Verein     der     Zuckcrindustrie     in     BOhmen.     Decolorising 

liquids,  especially  sugar  juices  (P) 3S0A 

Verein.  Cheiu.  Fabr.  zu  Leopoidshall  A.-G.     See  Kiermaycr, 

J.  784a 

Verein.  Cliem.  Werke  A.-G.     Choline  and  its  higher  homo- 
logues ;    Manufacture   of   salts   or   compounds   of 

(P)  43A 

Glycerol ;    Manufacture  of  ■ ■  from  sugar  (P)    608a. 

670a.  830a 
and  K.  Lildecke.     Deodorising  fats.  oils,  and  waxes,  and 

their  acids  (P)  376a 

and  others.     Resin  or  varnish  ;    Manufacture  of (P)    273A 

Yereinlgte  Koln-Rottweiler  Pulven'abriken.    Nitrocellulose  ; 

Manufacture  of  ■  (P) 282a 

Nitrocellulose :     Precipitation    of    ■    from    organic 

solvents  (P) 122a 

Propellant  charges  containing  ammonium  nitrate  (P)    282a 
Vereinigte    Hiittenwerke    Burbach-Eich-Diidelingen    A.-G. 
Alloys  of  copper,  zinc,  and  lead  ;    Production  of 

(P) 161a 

Alloys  of  lead  with  copper,  zinc,  and  tin  ;    Production 

of  (P) 161a 

Cast  iron  ;    Production  of  refined  from  ordinary 

pig  iron  (P) 28a 

Ver.  Magnesia-Co.     See  Radiorex  Ges.  . .         . .         . .     SOOA 

Verfurth.    J.    Mercuric   iodide    preparation ;     Manufacture 

of  a  (P) 349a 

Verginaud,  L.     Drying  crucibles  for  melting  steel  and  other 

substances  ;    Apparatus  for  (P)         . .         . .     690A* 

Vernet.    See  Denier 698a 

Vernon.  P.  V.     See  Herbert.  A 643A* 

Vcrsuchs-  und  Lehranstalt  fiir  Brauerei  in  Berlin.     Bran  ; 
Production  of  albumin  and  fat  suitable  for  fodder 

from  (P) 798a 

Vcrsucnsstation  fiir  die  Konservenindustrie.    Feeding-stuff ; 

Production  of  a  meal  for  use  as  from  green 
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Yerwertung     Infandischer     Produkte.     Reeds ;     Obtaining 
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Vesterberg,  K.  A.     Lithium  silicate    . .         . .         . .         . .       61a 

Vetterleln.  R.    Gases  ;  Removing  dust  from  hot (P)  . .     257a 

Vickers.   Ltd..  and   W.   J.   D.   Sherwood.     Steel ;    Surface 

hardening  of (P)  28a 
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Yidal.  H.  R.     Sulphur  dyestuff  ;    Manufacture  of  a  black 

■  (P)  443a 

Vielau.  W.    See  Korczynski.  A 610a 

Viertel,   E.,  and  Chemical  Foundation,  Inc.     Lampblack ; 

Plant  for  manufacture  of (P)    . .         . .         . .     400A» 

Vigneron.  H.    See  Baume,  G.  137A,  564A 

Vignon,  L.     Benzene  ;    Oxynitration  of  — — .     Preparation 
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Coal  and  coal  distillation  gases 591a 
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Villain.  A.    See  Motta,  D 340a,  646a 

Ville.  L.    See  Delcpine,  M 403a,  403a,  516a 

Villedicu,  G.    and  G.     Copper ;    Non-toxicity  of  to- 
wards mouids  in  general  and  mildew  in  particular    799a 
Copper  spray  liquids  ;   Action  of  rain  water  on  deposits 

from  ■  638A 

Vining,  D.  C.    See  Morgan,  G.  T 638a 

Vlrtancn.  A.  J.    Retene  ;    Relation  of to  resin  acids, 

and  hydrogenated  rctencs     . .  . .  . .  . .     792a 

Vis.    O.    N.    Alkali   chromates ;     Transforming  into 

bichromates  (P)  190a 

Ammonia  ;    Recovery   of  by   means   of   sodium 

bisulphatc  (P) 334A 

chromium  salts;    Process  for  isolating  (P)        ..     190a 

Nickel  oxide  catalysts  for  hydrogenation  of  fats  ;    Re- 
generation of  (P)  196a 

Vita,  A.     Sulphur  in  iron,  steel,  ores,  slags,  and  fuel ;  Deter- 
mination of  . .         . .         . .         . .         . .     574a 

Vivian.  A.  C.    Tin-phosphorus  alloys  ..         ..      110e,  370a 

Vivian,  A.  W.  H.     See  Fenton.  H 392a 

Vizard,  A.     See  Gallinowsky.  II 519a 

Vlessing.  S.    Drying  vegetables  and  the  like  (P)     . .         . .     525a 

Vogler.  A.,  and   Chemical  Foundation,  Inc.     Steel ;    Pro- 
duction of  (P) 520a* 

Voegtlln.  C.    See  Myers,  C.  N 500a 


VOltz.  W.  Straw  and  chaff  hydrolysed  by  Bcckmann's  pro- 
cess ;    Nutritive  value  of  .    Replacement  of 

protein  by  urea  in  diet  of  growing  animals  . . 

Voerkellus,  G.  A.    See  Chcm.  Fabr.  Rhenanta       ..     311a. 

Vogcl,  E.     See  Margosches,  B.  M. 

Vogel,  F.  A.,  and  General  Briquetting  Co.  Briquetting  of 
ores  (P)  

Vogel,  J.  L.  F.  Tungsten  industry  ;  Present  position  of 
the  

Vohwinklcr  Papier-  n.  Sallcyl-Pergamentpapier-Ind.  Paper ; 
Production  of  sewing  or  basting  thread  from  — — 
(P)  

Voith,  I.  M.     Explosives  ;    Removing  solvent  from  freshly 

manufactured  (P) 

Nitrocellulose  powder  in  the  form  of  cords  or  threads  ; 
Increasing  the  density  or  diminishing  the  porosity 

of  —  (P) 

Paper  or  board  ;   Manufacture  of  easily  folded (P) 

Yolk.  H.     See  Elbs.  K.  

Voiland.  E.     Sterilising  liquids  by  means  of  chlorine  (P)    . . 

Vollmann.     Tetralin.  a  new  turpentine  oil  substitute 

Vollweiler.  E.  H.     See  Kamm.  O. 

Voltz.  T.     See  Battegay.  M 

Von  Auwers,  O.     Heusler's  magnetic  alloys 

Von  Bertalan.  J.  Hydrogen  peroxide  ;  Velocity  of  decom- 
position of  in  presence  of  iron  ions 

Von     Bichowsky,     F.     R.       Glass ;     Mechanics     of     the 

"  weathering  "  of 

Glass  ;    Practical  test  for  resistance  of  optical  to 

weathering 

Von    Braun,     J.      aj3-Dibromotctrahydronaphthaleno    and 

A-dihydrouaphthalcne  ;    Production  of  (P)-- 

and   G.    Kirschbaum.     Novocaine       Aromatic  analogues 

Von  der  Forst,  P.    Ammonium  sulphate ;    Production  of 

from  distillation  gases  by  means  of  sodium 

bisulphate  (P) 

Von  der  Heide,  R.  Absorbent  for  carbon  dioxide  ;  Manu- 
facture of  a  highly  efficient (P) 

Von   der   Heyde.   G.     See   Schmitz,    W.    H„    Westfalischo 

Mineralolwerke 
Von  Escher,  W.    See  Fellner  und  Ziegler 
Von  Euler,  H.,  and  F.  Emberg.     Yeast ;    Sensitiveness  of 

living towards  hydrogen  and  hydroxyl  ions  .  . 

and  N.  Florell.     Yeast  cells ;    Behaviour  of  some  dye- 
stuffs  towards 

and    S.    Hcintze.      Yeast    fermentation ;     Sensitiveness 

of to  hydrogen  ions 

and    I.    Laurin.     Invertase ;     Sensitiveness    of    to 

temperature 

Saccharomyces  themwm&wmwn  . .         . .       77a, 

and    E.    Moberg.     Yeast ;     Inverta«c    and    fermentation 

enzymes'  in  a  top-fermentation  

and  O.  Svanberg.     Enzymes  ;    Chemical  studies  on . 

Growth  of  yeast  in  alkaline  solutions 
Invertase  ;    Influence  of  temperature  and  acidity  on 

formation  of  

Invertase  preparations;  Preparation  of  highly  active— - — 
Invertase  preparations  ;    Production  of  highly  active 

.     Purification  by  dialysis 

and   others.     Invertase   preparations ;    Diffusion  experi- 
ments with  highly  active  ■ 

Von  Fellenberg.  T.     Flour  ;    Baking  properties  of ■   . . 

Sugars  ;    Volumetric  determination  of ■ 

Von  Friedrichs,  O.  Althrea  (marsh  mallow)  root ;  Con- 
stituents of 

Fir  seed  oil  . .         

Pine  seed  oil 
Von  Groeling.  A.  F.  G.  C.  P.  J.,  and  Atlast  Process  Co. 
Petroleum    and    other   hydrocarbons ;     Fractional 

distillation  of  crude  (P) 

Von     Grotthuss.     L.       Aluminium ;     Protective     coating 

for  

See  Hirsch  Kupfer-  und  Messingwerke  A.-G.   . .      631a, 
Von  Hagen,  T.     'Welding  of  solid  powders  by  pressure 

Von  Haken,  K.  Carbon  dioxide  in  flue  gases,  etc. ;  Con- 
tinuous electrolytic  control  apparatus  for  deter- 
mining   

Von   Heynitz.     Leather  substitute ;    Manufacture   of   sole 

(P)  

Von  Hidweg.  E.     See  Parade.  E 

Von  Kapff,  S.     Fibrous  material  for  surgical  dressings  (P)  . . 
Von  Kaufmann,  W.    See  Jacoby,  M. 

Von  Keil.  O.    See  Oberhoffcr,  P 

Von  Langen,  F.     Sugar  beets  ;    Production  of  fodder  and 

foodstuffs  from  especially  for  use  as  adjunct 

in  bread  making  and  the  like  (P) 

Von  Lcski,  B.     Cement ;    Waterproofing (P) 

Von  Lippmann.  E.  O.  Methyl  alcohol  fermentation  ;  So- 
called  

Molasses  ;    Determination  of  fine-grain  sugar  in . . 

Von  Piotrowski.  W.     Paraffin  ;    Thermal  expansion  of  

and  solutions  of  paraffin 
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Von    Porat.    K.    II.    V.      Paraffin,   waxes,    oils,    or   fata ; 

Production  of from  peat,  peat-straw,  mosses, 

lichens,  alga,  grass,  straw,  pine  needles,  and  the 

like  (P) ••         7a 

Von  Putnoky.  N.    See  Tausz,  J 54a 

Von  Rauschenplat.  G.     See  Chiapponi.  M 695a* 

Von  Rechenberg.  C.  and  E.  Brauer.  Boiling  point  deter- 
minations   under   reduced    pressure ;     Sources    of 

error  in  . .         . .         . .         . .         . .         . .     677A 

Von  Rechenberg.  W.    See  Kleber.  C.  763a 

Von  Rothenburg,  R.     Tobacco ;    Improving  and  re- 
moving nicotine  therefrom  (P)         . .         . .         . .     247a 

Von  Schlegell,  F.     Electric  arc  furnace  (P)  . .  . .     72CA 

and  W.  B.  Lewis.     Electric  furnace  (P) 69Ga 

Von  Schroetter,  0.  Explosive  bodies  ;  Production  of  com- 
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Explosives ;    Manufacture   of  from   hexanitrodi- 
phenylamine and  trinitrotoluene  (P)  . .         . .     282A 
Von   Schrotter.     Explosive   charges ;    Production  of  com- 
pressed    (P)          . .          . .          . .          . .  - ■     836A 

Von  Schiitz.   H.     Combustib.e   mass  of  kieselguhr  soaked 

with  spirit  (P)  358A 

Von  Sperl.  W.     Lubricating  oils  ;  Purifying  used  — —  (P)  . .     222A 
Von  Stietz,  G.  E.  G.    Molasses ;    Separation  of  potassium 

salts  from  the  coke  or  ash  obtained  from  cane 625A 

Von  Sztankay.  A.,  and  Chemical  Foundation.  Inc.  Phenol- 
phthalein  and  alkali  carbonates  ;  Preparing  com- 
pounds of  (P) 834A* 

Von  Wintzingerode.  E.     See  Weaver.  A.  T.  ..         ..     626A 

Von  Wurstemberger.  F.,  and  A.-G.  der  Maschinenfabr.  Escher 
Wyss  und  Co.     Copper  or  copper-containing  alloys  ; 

Preventing  selective  corrosion  of  (P)       415a.  695a* 

Von  Zweigbergk,  N.    See  Hedvall.  J.  A 687a 

Vortmann.    G.     Sulphuric    acid ;     Catalytic    manufacture 

of  from  sulphur  dioxide  (P)   . .  . .  . .     403a 

Vosburgh,  W.  C.     Lsevulose  ;    Specific  rotation  of  . .     668a 

Vostrebal,  J.     See  Sterba-Bohm.  J 351a 

Votocek,    E.,   and   C.    Kranz.     Mannitol ;    Oxidation    of 

with  nitrous  fumes    . .  . .  . .  . .       76a 

Vourloud,  H.     See  Nicolardot,  P.  . .  . .  . .  . .     174a 

Vuilleumier,  R.     Heat-changes  ;    Method  and  apparatus 

for  inducing  (P)        93A* 

Vuono,    G.    P.     Silk    fabrics ;     Machines    for    finishing 

(P)        687a* 
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Wachenberg,  L.     Filters  (P)  391a 

Wackenreuter,  A.  G.     See  Semer,  P.        . .         . .  . .     308a 

Waddington,  R.     Dyestuffs  Industry.     Discussion  . .     321T 

Wade,  H.  C„  and  Wadol  Corp.     Hydrocarbon  oils  and 

water ;    Apparatus  for  decomposing  •  (P)  . .     396a 

Wade-Wilton,     E.,     and     others.     Water ;      Softening. 

treating,  and  filtering for  steam  boilers  and 

other  industrial  purposes  (P) 

Wadol  Corp.     See  Wade,  H.  C 

Wadsworth,    F.    L.    O.     Sheet-glass    products ;     Manu- 
facture of  pressed  — ■ —  (P) 
Wadsworth,    R.    V.     Theobromine ;     Determination    of 


Theobromine  ;    Solubilities  of  . .  .'.       92R, 

Waehlert,  M.     See  Schulz,  E.  H 

Waentig,  P.     Wool  and  silk ;    Coloration  of  with 

strong  acids 
and  W.  Gierisch.     Woody  fibres  ;    Treatment  of  

with    chlorine    for    recovery    of    cellulose    and 

textile  fibres. . 

See  Krais,  P . . 
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Relations  between  in  binary  alloy  systems 

Wagenmann,  Seybel,  und  Co.  A.-G.     Ammonium  chloride  ; 
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Manufacture  of  (P)   .. 

and  T.  B.  Turley.     Phosphoric  acid  ;    Production  of 
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Wagner,     A.     Blast-furnace     operation ;      Influence     of 

temperature,  pressure,  and  humidity  of  air  on 

Wagner,  B.  Refractometer ;  Determination  of  con- 
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means  of  the  immersion  
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vessels  and  the  like  (P)     . .  . .         . .    • 

Wagner,  E.     Cellulose  esters  ;    Preparation  of (P) . . 

Wagner,  K.     Drying  apparatus;    Tubular  (P)     .. 
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Wagner,    R.   Albumin  ;    Precipitation  of by  acids  and 

alkalis.     Changes  in  physical  state  of  colloids  . .     702a 

Wagner,  R.  E.,  and  Aktiebolaget  Karlstads  Mekaniska 
Verkstad.  Wood-pulp  and  cellulose  manufac- 
ture ;    Removing  water  from  the  pulp  sheet  in 

(P)         624a* 

Wood-pulp  and  the  like  ;    Apparatus  for  extracting 

water  from  (P)  624a* 

Wagner,    W.    G      Non-ferrous   metallurgy ;     Progress   in 

in  1919  31K 

Wall!,  A.  S.,  and  Arnold  Wahl  Institute.     Food  compound 

and  process  of  preparing  same  (P)         . .  . .     702a 

Wahl  Institute,  Arnold.     See  Wahl,  A.  S.  . .  . .     702a 

Wahlberg,  H.  S.     See  Lundberg,  J.  0 104a* 

Wain,  J.     See  WilMe,  J.  M.  71E 

Wait.  J.  F.     Filtration  membrane  ;    Treating (P)     563a 

Ultra-filter  (P)  287a 

Waite,  H.  S.     See  Campbell,  D.  F 560a* 

Wake,  J.  F.     Grinding,  crushing,  and  pulverising  mills 

(P) 62a 

Wakeman,  A.  J.     See  Osborne,  T.  B 131a,  609a 

Waksnian,  S.  A.     Diastase  of  Aspergillus  oryzce  ;   Testing 

the  amylolytic  action  of  . .  . .  . .     275a 

Walbum,    L.    E.     Hydrogen-ion   concentration    of  some 

standard  solutions  at  different  temperatures   ..     706a 
Walczak,  M.  R.,  and  H.  I.  Rice.     Bitumens  ;    Extraction 

of  from  mineral  aggregates  . .  . .     621a 

Waldbott,  S.     Alcohol-testing  device         580a 

Waldeck,    C.     See   Deutsche    Wildermann-Werkc    Chem. 

Fabr.  303a 

Walker,  F.     See  Sherman,  H.  C 37a 

Walker,  G.  H.,  and  Heenan  and  Froude,  Ltd.     Gases  ; 

Apparatus  for  treating  with  liquids  (P)  ..     740a* 

Walker,  G.  T.,  and  Colonial  Chemical  Co.     Concentrating 

liquids  (P) 216a 

Walker,    G.    W.     Distillation    apparatus    for   separating 

water  from  organic  solvents         . .  . .  . .     426a 

Walker,  H.     Scouring,  dyeing,  or  otherwise  treating  with 

liquor,    wool,   yarn,   or  other  fibrous   material ; 

Apparatus  for  (P) 720a* 

Walker,  H.  S.     Sugar  juice  ;    Temperature  experiments 

in  clarification  of  . .  . .  126a 

Walker,   H.  W..  and  others.     Benzoic  acid  ;   Manufacture 

of  (P) 833a* 

See  Coblentz,  V.  291a 

Walker,  J.     Atom  ;    Modern  ideas  of  the  . .  . .       72b 

Nitric   acid ;     War   experiences    in    manufacture   of 

and  in  recovery  of  nitrous  fumes  . .  . .     445a 

Walker,  S.  S.     Lime  requirement  of  a  muck  soil ;    Effect 

of  aeration  and  other  factors  on  . .  . .     419a 

Nickel   crucibles  ;     Use   of   for  the    Lawrence 

Smith  fusion  in  determining  potassium  in  soils     125a 

Walker,  T.     See  Holt,  C.  E.  439a 

Wall,  E.  J.,  and  Kalmus,  Comstock,  and  Wescott,  Inc. 

Dye  recovery  (P)    ..         ..         ..         ,.         ..     443a 

Wallace,  C.  F.,  and  M.  F.  Tiernan.     Packing  materials 

resistant  to  chlorine  and  process  of  making  same 

(P) 214a 

Wallace,  G.  W.     Shale  and  other  carbonaceous  materials  ; 

Recovering  oil  from  by  distillation  (P)   ..     743a* 

Wallace,  T.     See  Fleck,  A.  216a 

Wallasch,  H.     Gum  substitutes  :    Production  of  (P)     759a 

Waller,  C.  E.     See  Bronstein,  J.  B 584a 

Waller,  D.     Leather  substitute  ;   Manufacture  of (P)     343a 

Wallner,  R.     Ores ;    Roasting  (P) 195a 

Walmsley,  W.  A.     Sulphuric  acid  ;    Manufacture  of 

by  the  chamber  process,  with  particular  reference 

to  spent  oxide         . .  . .  . .  . .         . .     108K 

Walpole,  G.  S.     German  chemical  industry  ;    Collective 

effort  of  UK,  50B 

Waltenberg,  R.  G.     See  Merica,  P.  D 454a,  454a 

Walter,  C.  M.     Electrolytic  apparatus  (P)  ..         ..     755a* 

See  Gaunt,  C.  F.  696a* 

Walter,    M.     Digitalis ;     Pharmacology    of     compounds 

resembling  in  their  activity  . .  . .     172a 

Walther,  G.     See  Kohlschutter,  V.  25a 

Waltz,  G.  R.     See  Breyer,  F.  G.  22a 

Wandenbulke,  F.     See  Dienert,  F.  424a 

Wandrowsky,    H.     Paper ;     Manufacture    of    waterproof 

(P)         779a 

Sizing  paper  (P)  60a 

Warburton,  G.  H.     Vegetable  oils  and  fats  ;    Report  on 

progress  in  industry  of  ■        . .  . .         . .         SB 

Ward,  H.  O.     Steel ;    Analysis  of  high-speed  . .     574a 

Ward,    R.    G.,    and    Independent    Mines    Smelting    Co. 

Smelting-furnace  (P)  631a 

and  others.     Smelting  furnace  (P)  . .         . .  . .     694a 

Ward,  T.  J.     Malt ;    Determination  of  moisture  in  127a 

Photomicrography  with  simple  apparatus     . .        91R,  386a 
Red  litmus  paper  ;    Treatment  of  . .  . .     836a 

Ward,  W.  A.  Coke-oven  construction  :  Modern  by- 
product    198T,  248R 
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Ward,  W.  K.     b«  Ward,  E.  G 

Ward  Baking  Co.     See  Kohman,  H.  A.    ..  ..      170a 

Wardlaw,     W.,    and    F.    H.    Clews.     Sulphur    dioxide ; 

Oxidising  properties  of .     Iron  chlorides  . . 

and    others.     Sulphur    dioxide ;     Oxidising    properties 

of  .     Iron  phosphates 

Waring,  B.  and  W.     Electric  furnaces  (P) 
Open-hearth  furnaces  (P) 

Steel  melting  plant  (P)  

Waring,  W.     See  Waring,  E.  ..  ..      119a,  413a, 

Warnecke,   H.  F.     See  Cronsioe,  D. 

Wartli.  r   J.,  and  M.  P.  Saw.     Soils  ;   Absorption  of  lime 

Washburn.   E.   W.     Cristobalito  ;    Latent  heat  of  fusion 

and     E.     E.    Libman.     Zirconia-.-iljca ;      Approximate 
determination     of     melting-point     diagram     of 

bystem  

Washburn,  F.  M.     Still-head  for  light  oil  fractionation  ; 

Constant-temperature  

See  Steele,  L.  L.  
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Waskowsky,    K.     Crystal   masses  ;     Obtaining  large  

with  well-formed  crystals  from  hot  eouceutrated 

liquors  (P) 649a 

Waterhouse,  E.  F.     See  Schoeller,  W.  B.  . .  . .     377R 

Watcrhouse,  G.  1J.     Steel ;    Manufacture  of (P)   . .     724a 

Waterman.  H.  I.     Sulphites  ;    Determination  of  . .     485a 

and   E.    II.   C.    Barkhuysen.     Tar ;     Determination   of 

"  free  carbon  "  In . .  . .  . .  . .     150A 

and  J.  W.  L.  Van  Llgten.     Amino-aeids  in  cane  sugar 

juice  ;    Influence  of on  sugar  technology  . .     794a 

Waters,  C.  E.     Sulphur  in  petroleum  oils  ;   Determination 

of  438a 

Waters,  S.  J.  Photographically  reproducing  manuscript, 
typewritten  or  printed  matter,  drawings,  photo- 
graphs, or  the  like  (P) 248a 

Watford     Engineering    Works,    Ltd.,    and    J.    Paramor. 

Paper-pulp  ;    Machines  for  straining  (P) . .       16a* 

Watkins,  F.  M.     Centrifugal  extractor  (P)  ..  ..       93a 

Watklns,  W.  G.     See  Short,  A.  A.  ..  ..      507a,  507a 

Watkins,    W.    H.     Dycstuffs  ;     Estimation    of    strength 

of  101a 

Watremez,  E.  T.  J.  Scouring  vegetable  fibres  with  the 
object  of  accelerating  and  facilitating  subse- 
quent bleaching  (P)  568A,  686a 

Watson,  E.  R.     See  Mazumder,  J.  K 624a 

Watson,  G.     See  Young,  G.  699A 

Watson,  H.  E.     Laboratory  vacuum  film  evaporator     . .     350a 
and  others.     Distillation  of  some  South  Indian  woods     327a 

See  Sudborough,  J.  J 340a 

Watson,  T.  H.,  and  Co.  (of  SuefBold),  and  others.     Electric 

furnaces  (P)  196a 

Watt,  J.  V.    Cement  71e 

Wattcrsoa.  W.  F.     Soda  etc.  ;  Process  of  depositing 

(P) 689A 

Watts,  A.  S.     Clays  ;    Classification  of on  a  ceramic 

basis 490a 

Fireclay  refractories  ;   Possible  explanation  of  failure 
under  load   at   high   temperature   as   displayed 

by  598a 

Wauquier    et    Cie.     Desiccation    of    potatoes    and    like 

vegetable  substances  (P)    . .  . .  . .  . .     382a 

Preserving  potatoes  and  like  vegetable  substances  (P)  . .     798a 
Wauthier,  O.    Grinding,  crushing,  or  pulverising  machine 

(P)  255A 

Weaver,  A.  T.,  and  others.     Pickle  liquor  ;    Treating  waste 

■  (P)  626A 

Weaver,  E.  E.     Hydrogen  ;   Generation  of from  ferro- 

silicon  and  sodium  hydroxide  solution       . .         . .     403a 
and  P.  G.  Ledig.    Combustion  apparatus  for  use  in  gas 

analysis  . .         . .         . .         . .  . .         . .     531a 

Gas  analysis  ;    Weight  burette  for  . .         . .     584a 

and  P.  E.  Palmer.    Gases  ;   Application  of  thermal  con- 
ductivity method  to  automatic  analysis  of  complex 

mixtures  of  706a 

and  others.    Gas  analysis  ;    Automatic  methods  of 

depending  upon  thermal  conductivity       . .         . .     470a 

Weaver,  S.  F.     See  Milllken,  F 456A.  695A.  754A 

Weaver.  V.  M.,  and  Weaver  Co.     Electrolysis;  Decomposing 

compounds  by  (P)        . .         . .         . .         . .     120a 

Electrolytic  apparatus  (P)  272a 

Weaver  Co.     See  Weaver,  V.  M 120A,  272a 

Webb.  J.  R..  and  Ransome  ver  Mehr  Machinery  Co.    Mixing 

machines  (P) 287a 

Weber,  E.  H.    Copper-zinc  alloys  ;  Magnetlsability  of 629a 

Weber.     Soap  ;    Analysis  of  . .         . .         . ,         . .     376A 

Webster.  D.    See  Frankland.  P.  F 164E,  256T.  313T 

Webster.  H.     Kiln  for  burning  clay  products,  glazed  ware, 

and  pottery  (P)  490a 

Webster,  H.  A.     Pyrophosphates  ;    Production  of  •  (P)    597a 

Webster.  E.  W.    Filter-presses  (P) 92a 
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Webster.  W.  Q.    Malleableislng  cast  metal  (P)        . .         . .  250A* 
Weeks.  C.  A.     Germicide  solution  and  method  of  making 

same  (P)            80a 

Weeks.  E.  <;.     Set  Men  and  HeLeUan         ..      144A.  150a.  685a 

Weeron.  P.     Sulphur  ;    Obtaining by  heating  gypsum 

with  reducing  agents  (P)       ..          ..          ..          ..  335a 

Weguer.  G.  A.,  and   Wegner  Machine  Co.     Refrigerating 

apparatus  (P) 92A 

Wegner  Machino  Co.     See  Wegner.  G.  A 92a 

Wegschcider.  It.     Kaolinito  and  other  silicates  ;    Constitu- 
tional formula)  of 19a 

Wehmer,  C.     Hydrogen  cyanide  ;   Effect  of ■  on  plants  167a 

Wehner,   H.    Volatile  substances ;    Removing  — — -  from 

aqueous  solutions  (P)            . .         . .         . .         . .  258a 

Welir.  A.  A.     Gasoline  or  light  vapours  ;   Cooling  and  con- 
densing —  (P)          510a 

Weidmann.  H.    See  Karrer.  P.           348a 

Weidmann  Dyeing  Co.    See  Diirsteler,  W 400a 

Weidmann  A.-G..  Farberei.     Dyeing  or  otherwise  treating 

textile  fabrics  ;    Apparatus  for  (P)   . .         . .  445a 

Weiger,  J.  A.,  and  Independent  Lamp  and  Wire  Co.    Alloy 

(P)           30a 

Weil,  J.  A.     Coal ;   New  characteristic  for :  the  agglu- 
tinating power  curve.     Discussion              . .         . .  86T 

Weimer,  E.     See  Wiester,  S 491A 

Weinert,  E.     Yohimbine  ;    Production  of  readily  and  per- 
fectly soluble  nucleic  acid  compounds  of ■  (P)  . .  765a 

Weinhagen.    A.    B.     Pseudo-muscarlne    ("  synthetic    mus- 
carine")            672a 

Weir.  J.    See  Eintoul.  W 529a 

Weirauch,  C.    Fractional  distillation  of  mixtures  of  liquids, 
e.g.,  wash  oil  saturated  with  benzene  ;   Apparatus 

for (P) 398a 

Weise.  G.  L.    See  Gutbler,  A.            31a 

Weiser.  H.    See  Terres,  E 780a 

Weiser,  H.  B.    Ferric  and  aluminium  oxides ;  Hydrous 781A 

and  E.   E.  Porter.     Evaporation  of  solutions  of  salts  ; 

Spontaneous  . .         . .         . .         . .         . .  595A 

Weisgerber,  E.  C.    Coloured  smoke  (P)        . .         . .         . .  469a 

Weiss,   A.     Hydroxyaldehydes   and   their  ethers ;     Manu- 
facture of  (P) 527a 

Weiss,  H.    Copper  and  zinc  ;  Constituents  formed  by  inter- 
penetration  of  — ■ —  at  a  temperature  below  the 

melting  points  of  the  two  metals  and  ail  their  alloys  676a 

See  Ambiihl,  G 464a 

Weiss,  H.  F.,  and  Burgess  Laboratories.    Fireprooflng  wood 

(P)            491A,  599A 

Wood  ;    Recovery  of  organic  products  from  (P)  482a 

Weiss,  J.,  and  H.  Becker.    Lignite  ;  Gasification  of . .  649a 

Weiss,  J.  M..  and  Barrett  Co.     Coal-tar  product ;    Manu- 
facture of  a  (P)            743a 

Plastic  composition  (P) 343a 

Eubber  product  and  composition  (P)    . .         . .         . .  343a 

and  C.  E.  Downs.    Catalytic  oxidation.    I.  Benzene    . .  397a 
Maleic.  tartaric,  citric,  lactic,  and  succinic  acids  ;   Syn- 
thesis of ■              57e 

and  others.    Anthracene  ;  Catalytic  oxidation  of (P)  743a 

Benzaldehyde  ;  Production  of (P)  . .         . .         . .  9A 

Benzene  ;    Catalytic  oxidation  of (P)       . .         . .  9a 

Chlorobenzoylbenzoic  acid  ;  Manufacture  of (P)  . .  743a 

Diphenyl ;    Production  of  (P)        398a 

Maleic  acid  ;    Preparation  of  (P)  . .         . .         . .  44a 

Quinone  ;    Preparation  of (P)        . .         . .         .  ■  9a 

See  Barrett  Co 398a 

Weiss,  L.     Ductile  metal  in  wire  or  tube  form  ;  Production 

of  (P) 270a 

See  Treadwell.  W.  D 137a.  612a 

Weiss.  M.     Tyrosine  ;    Determination  of ■  by  means  of 

Millon's  react  ion          . .         . .         . .         . .         .  •  42a 

Weiss,  P..  and  J.  Verdier.     Artificial  clouds,  fogs,  or  mists ; 

Production  of  intense  —  (P)       469a* 

Weiss,  R.    Casein  ;   Preparation  of  horn-like  material  from 

(P)  : 36A.  343A* 

Weissenbach,  P.    See  Fierz,  H.  E 397a 

Weissenberger,   G.     Explosives ;      Drying   ■  in   tunnel 

dryers  with  recovery  of  the  solvents         . .         . .  314A 

Weissgerber,  E.,  and  O.  Kruber.  Thionaphthene  in  coal  tar  716a 

Weith,  A.  J.    See  Redman.  L.  V 460a.  605a 

Weitzel.  A.     Zinc  ;    Determination  of in  organic  sub- 
stances, and  zinc  content  of  reagents  and  apparatus  317a 

Weizmann.  C.    Acetone  and  butyl  alcohol ;    Fermentation 

process  for  production  of  ■  (P)  . .     701a,  732a 

and  G.  A.  Hamlyn.    Acetone  and  butyl  alcohol ;    Fer- 
mentation process  for  production  of  — —  (P)     . .  276A 

Welch.  H.  V.    Concentrating  solutions,  e.g..  sulphuric  acid 

(P)          20a 

and  International  Precipitation  Co.    Metals ;    Recovery 

of  from  their  ores  (P)             457a 

Sulphuric  acid;   Apparatus  for  making  (P)       ..  230a 

Welcome,  C.  J.    See  Kopeloff.  N 668a 

Wellenstein  and  Seller.     Moselle  wines  ;  Addition  of  sugar  to 

and  reduction  of  acidity  of  607A 
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Welter.  A.  W.,  and  W.  T.  Robinson-Bind  ley.     Phenol-form- 
aldehvde     condensation     products ;     Manufacture 

of (P) 792a 

See  Robinson-Bindley.  "W.  T.       . .       14a.   35a,   307a*.   568a 
Wellesley,   R..   and   T.   M.    Sanders.     Photographic   films ; 

Production  of in  natural  colours  (P)    . .  . .     428a* 

Wellington.  S.  N.     Coke  ;    Apparatus  for  quenching    

(P)  5a 

Gas ;    Production  of  mixed  (P)     . .         . .         . .       97a 

Gaseous  fuels ;    Apparatus  for  use  in  mixing (P)       98a 

Wellman.  F.  E..  and  Kansas  City  Gasoline  Co.    Furnaces  ; 

Liquid-heating  (P)         440a 

Hydrocarbons  ;    Apparatus  for  cracking (P)       . .     440a 

Hydrocarbons  ;    Cracking  (P)         . .  . .  . .     651a 

Hydrocarbons;    Refining  liquid  (P)  ..  ..     440a 

Mineral  oils  ;    Apparatus  for  refining (P)        440a,  651a 

Mineral  oils;    Method  of  refining (P)       ..  ..     651a 

Mineral  oils  ;    System  for  cracking  (P)    . .  . .     440a 

OU-cracking  stills  ;    Furnace  for (P)         . .  . .     221a 

and  others.    Hydrocarbon  oils     System  for  treating 

(P)  440a 

Wellman,  Seaver.  and  Head,  Ltd..  and  R.  Gray.    Steel- 
making  and  like  furnaces  or  mixers  (P)   . .  . .     16iA 
Wellman-Seaver-Morgan  (k).,  and  others.     Gas  producers ; 

Feeding  mechanism  for (P)    . .  . .         . .     776A* 

Wellman  Smith  Owen  Engineering  Corp..  and  A.  V.  Kemp. 

Furnaces  ;    Continuous  reheating (P)  . .     662a* 

Reheating  furnaces ;  Construction  of  walls  or  par- 
titions, especially  for  use  in  continuous  recupera- 
tive    (P) 457a* 

Wells,  A.   A.,   and   Ellis-Foster  Co.     Coumarone-rc&in   in- 
sulating material  (P)  . .  ..  ..  ,,  ..     340a 

See  Ellis.  C.  ..  267a 

Wells.  E.  B.     See  Halverson.  J.  0 277A 

Wells.  F.  E.     See  Wells.  W.  C 566a.  684a 

Wells.  H.  M.,  and  J.  E.  Southcombe.     Lubrication  ;  Theory 

and  practice  of  :    the  "  germ  "  process       51t.  53r 

Wells,  J.  F.    Carbonising  wood   and  other  carbonaceous 

material  (P) 685a 

Gas-cleaning  apparatus  (P)  . .  . .  . .  . .     742a 

Gas  producers  (P) 592a.  622a,  741a 

Tar  extractors  and  scrubbers  for  gas  (P)         ..  ..     813a 

Wells.  W.  C.  and  F.  E.    Petroleum   distillates  ;  Apparatus 

for  expressing  wax  from  (P)  . .  . .  . .     566a 

Wax  ;  Expressing from  petroleum  distillates  (P) . .     684a 

Welsbach  Co.    See  Knoedler.  E.  L 647a 

Wei  wart.  N.     Ammonia  ;   Determination  of in  oil  and 

fat  preparations,  e.g.,  Turkey-red  oil  and  the  like    727a 
Wemple,  L.  E.    See  American  Zinc.  Lead,  and  Smelting  Co.    123a* 
Wendriner,     M.     Oil-like     products ;      Obtaining    neutral 

(P)  359A 

Wener,   N.    H.,   and    Svenska    Aktiebolaget   Mono.    Gas- 
analysing  apparatus  (P)        176a* 

Wenger.  P.,  and  C.  H£men.    Potassium  ;   Determination  of 

and  its  separation  from  sodium  by  sodium 

cobaltinitrite     . .  . .  . .  . .  . .  . .     612a 

and  A.  Lubomirslri.    Barium  nitrate  ;   Reduction  of ■ 

by  alternating  current  . .  . .  . .  . .       18a 

and  J.  Wuhrmann.     Iron,    aluminium,    chromium,    glu- 
<  mum,  titanium,  and   zirconium  ;      Separation   of 

■ by  the  sodium  carbonate  method     . .         . .       46a 

Wennerstrom,  K.  G.    Cement ;    Production  of  — ■ —  from 

liquid  slags  in  electric  furnaces  (P)  . .  . .     573a 
Werner.  E.  A.,  and  J.  Bell.     Guanidine  ;    Preparation  of 
by  interaction  of  dicyanodiamide  and  ammon- 
ium thiocyanate           . .          . .          . .          . .  . .     SOlA 

Werner.  E.  E.     Straw  and  the  like ;    Treatment  of  

for  making  paper  pulp  (P) 624a 

Wernicke.  F.     Quartzites  and  silica  bricks 408a 

Wesson.  L.  G.     See  Mabery.  C .  F 478a 

West.  C.  J.        Chemical  Warfare  93R 

Industrial  Research  ..  ..  ..  ..  ..       93k 

Molasses;  Production  and  utilsation  of ..  ..     380R 

Sulphite  waste  liquors  ;  Production  of  alcohol  from 93R 

West,  J.,  and  W.  Wild.     Gas  producers  (P)  . .  . .     220a    ■ 
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gation of in  presence  of  capiilarily  active  indi- 
cators      524a 

Potassium  phosphate  ;    Reactions  of  primary with 

increasing   quantities   of  calcium   bicarbonate   on 

boiling 486a 

Titrations  with  capiilarily  active  substances  as  indicators  ; 
Capillarily-active  and  capiilarily  inactive  modifl- 

cations  of  higher  fatty  acids  and  their  relation  to 613a 

Worts  and  beers  ;  Alteration  of  acidity,  surface  tension, 

and  colour  of by  ultrafiltration  . .         . .         . .     607a 

and  others.  Yeast  cells  and  fermentation  ;  Influence  of 
surface-active  nonylic  acid  and  surface-active 
higher  homologues  of  the  alcohol  series  (amy!  alcohol 

and  octyl  alcohol)  on ■      ..         ..         ..         ..     701a 

Windram,  J.  T.    Crystals;    Separating  from  mother 

liquors  containing  more  than  one  salt  (P)     ..         ..     773a 
Windsor-Richards,  W.  E.    Moulded  articles  from  acid-proof 

cement;  Manufacture  of (P)     ..         ..         ..     821 A 

Winer,  J.  P.     Boiler-feed  water ;    Removing  gases  from, 

softening,  and  preheating (P)    . .         . .         . .     672a 

Wingen,  J.    Paint ;  Manufacture  of (P)  . .         . .     522a' 

Wingett,  J.  N.,  and  W.  A.  Haggott.    Coal ;    Process  for 

treating (P)  478a 

Winkler,  H.    See  Schulz,  E.  H.  301a 

Winkler,  L.  W.    Sulphuric  acid  ;  Gravimetric  determination 

Of 331A,  584A 

Sulphuric  acid  in  presence  of  calcium,  phosphoric  acid, 

and  chromium  ;  Gravimetric  determination  of 837a 

Winkley,  W.  H.    Heat -insulating  material ;    Manufacture 

of (P)        336a 

See  Macdonald,  R.  B 336a 

Winne,  H.  A.     Electric  furnace  control  apparatus  (P)         . .     120a* 
Winner,  G.  B.     See  Buchanan,  G.  H.  . .  . .  . .     515a 

Winslow,  C.  E.  A.    See  Kinnicutt,  L.  P 66e 

Winter,  A.    Dyeing  of "  polished  "  cotton  thread      ..         ..     514a 
Winter,  H.    Methane;  Behaviour  Of at  high  tempera- 
tures alone  and  in  contact  with  other  constituents  in 
firedamp  explosions    . .          . .         . ,         . .         . .     740a 

Winter,  O.  A.    Gas  producer  (P)         260a 

Winter,  O.  B.    See  Robinson,  C.  S 655a 

Winter,  R.  It.,  and  H.  B.  Baker.     Sugar-charcoal ;  Effect  of 

heating  on  absorptive  power  of  for  sulphur 

dioxide 92e,  363a 

Wintemitz,  H.    See  Steinkopf,  W 683a 

Winton,  A.  L.    See  Leach,  A.  E 349E 

Wintz,  H.     See  Seitz,  L.  675A 

Wipfler,  A.     Cellulose  waste  lyes  ;  Decolorisation  of (P)    779a 

Wipperling,  G.    See  Mannich,  C.  ...«►.     766a 
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Wippermann,  E.  W.    Bran  ;   Removal  of from  whole 

grain  for  the  purpose  of  making  meal  (P)     . .         . .       78a 

Wlrth,  A.     Colour  classification ;    Practical  application  of 

Ostwald's  scheme  of . .         . .         . .         -  -     728a 

Wirth,  E.     Coal-tar  and  the  like  ;   Purification  of and 

recovery  of  high-molecular  bases  (P) . .         ..    184a,  184a 
and  Chemical  Foundation,  Inc.    Tar  ;  Producing  resinous 

bases  from (P) 815a* 

Wirth,  T.    See  Griin,  A.  564a 

Wirth-Frev,  E.    Foam  in  liquids  ;  Method  of  producing ■ 

(P)  682a 

and  E.  Jenny-Henz.    Froth  or  scum  ;    Suppressing  for- 
mation of -when  boiling  liquids  (P)       . .         . .     538a* 

Wisdom,  R.  H.  Tannins  of  galls,  sumac,  myrobalans, 
divi-divi,  and  quebracho ;  Relative  affinity  for 
cotton  and  mordanting  value  of . .         . .     496a 

Wise  L.  E.,  and  E.  Q.  Adams.  Photographic  sensitising 
dyes  of  the  isocyanfne  type  ;    Process  of  making 

(P)  502a 

See  Adams,  E.  Q 502a 

Wishart,  R.  S.    See  Mills,  W.  H 540A 

Wlslicenus .    Galvanised   iron ;     Deterioration   of  by 

smoke 692a 

Withrow,  J.  R.    See  Frank,  S.  B 455a 

Witt,  J.  C.    Cement ;    Effect  of  calcium  sulphate  on  336a 

Portland  cement  raw  mixture  ;    Analysis  of  . .  297a 

Witt.    Nitrometer ;     Explosions    during    operations    with 

the 641a 

Wittelsbach,  W.    See  Hess,  K.           512a 

Witzemann,   E.  J.    Fatty  acids  ;    Volatility  with  steam  of 

lower  in  dilute  aqueous  solutions      . .         . .  134a 

Wladika.    See  Smaic 123a 

W6ber,  A.     Hydrosulphides  :    Volumetric  determination  of 

In  presence  of  sulphides,  thiosulphates,  and 

sulphites            . .         . .         . .         . .         . .         . .  625a 

Mercury  ;  Determination  of in  organic  compounds    385a 

Wolbling.  Zinc  ores,  residues,  etc. ;  Utilisation  of  low- 
grade  66a 

Woldike,   K.  R.    See  under  Rosentand-Woldlke. 

Wohl,    A.,    and    K.    Braunig.     Glyoxal ;     Preparation    of 

279a,  (P)  765a 

Woker     G.,    and    H.    Maggi.    Formaldehyde ;     Diastatic 

properties  of . .         . .         . .         . .         . .       77A 

Wolcott,  E.  R.,  and  International  Precipitation  Co.  Elec- 
trical   precipitation    of   suspended    material    from 

gases  (P)  321a 

Furnace-gases ;     Collecting    suspended    material    from 

(P)  257a 

Furnace-gases ;    Electrical    precipitation    of   suspended 

material  from  (P)         257a 

Gases  ;   Precipitating  suspended  material  from ■  (P)  257a 

Wolf,   C,   and    E.   Trommer.    Textile    fibres   from  straw, 

grasses,  etc. ;    Process  for  obtaining  (P)     . .  103a 

Wolf,  F.    See  Chefh.  Ind.-A.-G 364a 

Wolf,    F.    W-,    and    Isko    Co.     Refrigerating    process    and 

apparatus  (P) 393a 

Wolf,  L.    See  Heiduschka,  A.             +65a,  558a 

Wolf,  R.  B.    See  Fagan,  J.  P.  V 226a 

Wolfers,  F.    See  Perrier   A 822a 

Wolferts,  E.    See  Neubauer,  H S17A 

Wolff,  A.    Air ;    Continuous  production  of  pure,  germ-free 

(p)            500a 

Wolff.    H.     Linseed    oil ;     Determination    of    hexabromide 

value  of . .         . .         . .  . .         . .         . .  417a 

Varnishes ;     Influence    of    solvents  on    character    of 

synthetic  resin  . .         . .  . .         . .         . .  342a 

Wolffgram,  L.    Annealing  furnace  (P)  238a 

Wolkoff,  M.  I.  Soils;  Effect  of  various  soluble  salts  and 
lime  on  evaporation,  capillary  rise,  and  distribution 

of  water  in  some  agricultural  ■ ■           . .         . .  666a 

Woll,  H.     Nitric  oxide  ;    Production  of  in  two-cycle 

gas  engines  (P)            . .         . .         . .         . .         . .  404a 

Wollaston,  T.  R.    Gas  generator  (P)            183a* 

Wollman,  E.    See  Duclaux,  J.            528a 

Wolski,  P.    See  Ostwald,  Wo.            263E 

Wood,  A.,  and  G.  Russell.     Paper-making  machines  (P)  . .  654a* 
Wood,  A.  G.,  and  E.  Hall.     Refrigerating  plant ;  Condensers 

for (P) 683a* 

Wood,  C.  C.    See  Schryver,  S.  B 73R,  466a 

Wood,  D.  H.    See  Wood,  W.  H 238a 

Wood,  E.  E.  Coke-oven  and  blast-furnace  gases  ;  Utilisa- 
tion of .    Discussion      . .         . .         . .         . .  214T 

Coke-ovens  ;    By-products  from  .    Discussion     . .  196T 

Wood,  F.  J.,  and  Worcester  Salt  Co.     Salt ;    Process  for 

purifying  ■  (P) 626a 

Wood,  F.  M.    Nitrifying  bacteria  ;    Preparation  of  liquid 

cultures  of  (P) 523a 

Wood,  F.  W.    Ores  ;    Treatment  of  (P)         . .         . .  415a 

Wood,  G.  A.    See  Yaneske,  B 410a 

Wood,  J.  K.    See  McKenzie,  A 466a 

Wood,  J.  T.    Tanning  ;    Applications  of  chemistry  in  •  129R 

Wood,  J.  W.    Gas  ;   Effect  of  inerts  upon  thermal  efficieacy 

in  use  of . .      ...        . .        . .        . .  4a 
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Wood,  L.  A.,  and  Minerals  Separation,  Ltd.     Ores  ;    Con- 
centration of  (P)           602a 

Wood,  W.  H.  and  D.  H.     Cupolas  (P)        238a 

Woodall,  Duckhain,  and  Jones,  Ltd.,  and  A.  McD.  Duckham. 
Gas  retorts  or  ovens  ;    Introduction  of  steam  into 

vertical (P)         715a 

and    W.    T.    Gardner.    Vertical    retorts   tor   carbonising 

coal  (P)             775a 

Woodbridge,   R.   O..  jun.     Nitrocellulose  from   wood   pulp  386a 
Woodbury,  0.  A.,  and  E.  I.  du  Pont  de  Nemours  and  Co 

Explosives  ;    Charging  containers  with  high  

(P)          249a 

Woodcock,  W.  H.    See  Blount,  B 246it 

Woodman    H.  E.     Lactoso  ;   Extraction  of from  whey  309a 

Woodmanscy,  A.     Wool;    Absorption  and  retention  of  soap 

by  10A 

See  Hollls,  T.           360A 

Woolcock,  W.  J.  U.    Dyestuffs  Industry.     Discussion       . .  322T 

Woolley,  E.  L.    Furnaces  ;    Burners  for  oll-flred  (P)  774\* 

Woolverton.  J.  J.    See  Swan,  W.  R.            602a 

Worcester  Salt  Co.    See  Wood,  F.  J.           026a 

Workman.  O.     See  Philip,  J.  C 92r,  441a 

Wormatd.  L.  K.     See  Eyre.  J.  V 80a 

Worrall,  G.  H.    Alloys  ;    Manufacture  of  hard  metal  ■ 

(P)          414A 

Worsley,   K.   R.   Le  G.,  and  P,   W.   Robertson.    Bismuth 

peroxides           230A 

Worsnop,  C.  H.     Electrical  accumulators  (P)          . .         . .  494a 

Worthcn,  C.  H.  and  E.  E.    Rcfrlgorating  apparatus  (P)  . .  321a 

Worthen,  E.  E.    See  Worthen,  C.  H.           321a 

Worthlngton,  H.  R.    Set  Berrigan,  J.  H 648a 

Worthlngton.  J.  V.    See  Dunlop  Rubber  Co 698a 

Wosncsscnsky,  N.    See  Scheunert,  A.           745a 

Wourtzel.  E.     Nitric  oxide  ;    Velocity  of  oxidation  of 187a 

Nitrogen  peroxide  ;    Dissociation  constant  of  ■ . .  154a 

Nitrogen  trioxide  ;    Existence  of  in  the  gaseous 

state 187a 

Wragg,  A.    See  Andrew,  J.  H.           452a 

Wrede,  F.     Selenium  ;    Determination  of  in  organic 

compounds        707a 

Wrldc.  D.  H.  B.    Ammonium  sulphate  ;    Manufacture  of 

from  gypsum 154a 

Wright,  F.  M.    See  Hussey,  W.  A 118a 

Wright,    H.    E.    Blastfurnace    practice ;     Chemical    and 

thermal  conditions  in  . .         . .         . .  410a 

Coke-oven  gas  for  town  supply  ..         ..         ..      21  4t,  249r 

Coke-ovens  ;    By-products  from  .    Discussion      . .  196T 

Wright.  J.  G.     Milk  ;    Dehydration  of  . .         . .  128R 

Wright,  O.  W.    See  South  Metropolitan  Gas  Co 447a 

Wright,  R.  C.     Nitrogen  economy  in  the  soil  as  influenced 

by  various  crops         . .         . .         . ,         . .         . .  793a 
Wright,  W.  E.    Paints,   especially  for  use  as  undercoats  (P)  241a 
Wright,  W.  G.    Tyre  filling  compositions  (P)         ..         ..  460a 
Wrigley,    H..    and    others.    Titanium    compounds ;     Pre- 
paration of  (P) 450a* 

Wrigley,  J.  H.   and  A.  B.  Henshilwood.    Finishing  fabrics 

(P)          362a 

Wrinkle,    N.,   and    W.    A.    Kuhncrt.    Borax ;    Method   of 

separating from  potassium  chloride  (P)       . .  657a 

Potassium  chloride  and  borax  ;    Method  of  separately 

obtaining  from  certain  waters  (P)     . .         . .  657a 

Wu,  H.     Phosphomolybdic  and  phosphotungstic  acids     . .  655a 
Wiilflng.   J.   A.     Aluminium-casein    compounds ;    Prepara- 
tion of  water-soluble  (P)         427a 

Caffeine  and  alkali  salts  of  acetylsalicylic  acid  ;    Pre- 
paration of  double  compounds  of (P)         . .  135a 

waiting,  Dahl,  und  Co.  A.-G.     Nitrating  apparatus  (P)    . .  "66a 

Nitric  add  ;    Production  of  high-grade (P)          . .  190a 

Wtlnsche,  F.     Bromine  ;    Determination  of in  organic 

matter 503a 

Wilst,  F.     Furnace  for  melting  metals  and  alloys  ;    Rever- 

beratory  (P)        270a 

Wutherich,  E      Paint  containing  zinc  oxide,  linseed  oil,  and 

zinc  oxychloride  ;    Manufacture  of  (P)         . .  633a 

Wnhrtnaim,  J.    see  Wengcr,  P 46a 

Wullenwcbcr,  E.  A.,  and  Morgan  and  Wright.     Rubber; 

Drying  (P,           460a 

Wurl,  W.    Drying  trough  with  fixed  drum  and  revolving 

mixing  and  stirring  shovels  (P) 774a 

Wybert,  E.-    See  Soc.  of  Chem.  Ind.  in  Basle        ..         ..  704a 

Wylcr,  M.,  and  Levinstein,  Ltd.    Sulphur  dyestuff  (P)    . .  816a* 

Wyman,  R.  L.    See  Gibson,  J.  W 592a 

Wynne,  E.  W.     Petroleum  and  like  oils  ;  Treatment  of 

(P)          684a* 


Yabtick,  M..  and  others.     Dichlorocthyl  sulphide  (mustard 

gas) ;  Determination  of  traces  of in  air  . .     279a 

See  Perrott,  v..  St.  J 105a 
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Va  hn,  F.  C.  M.,  and  Buffalo  Foundry  and   Machine  Co. 

Dryer  (P)         739a 

Yaley,  T.  E.     Hydrocarbons  ;  Apparatus  for  cracking 

(P)  221a 

Yamamoto,  Y.,  and  others.    Bean  flour;    Deodorising  and 

decolorising  (P)  171a* 

Yiunnuchl,  Y.    See  French,  H.  J 000a 

Yamazakl,  E.    Catalase  ;   Chemical  kinetics  of . .     555a 

Catalase      Chemical  kinetics  of    .    Catalaso  from 

I'hyllostachys  mUis,  Riv.        . .  . .  . .  . .     463A 

Copper  ;  Rate  of  dissolution  of  metallic in  aquoous 

ammonia  . .         . .         . .         . .         . .         . .     629a 

Knzynie  reaction  ;    Mechanism  of . .         . .     555a 

Urease  ;    Chemical  kinetics  of . .         . .         . .     556a 

Y'anai,   T.,  and    Nihon   Denki   Kogyo  Kalmshlki    Kaislia. 

Incandescence  lamp  bulbs  or  tho  like  ;    Forming 

conducting  seals  for (P)  652a* 

Yancey,  H.  F.    Coal  pyrites  ;   Chemical  data  on  — — ■       . .     187a 
Y'ancske,  B.,  and  G.  A.  Wood.     Steel  process  ;  Reduction  of 

silicon  from  slag  in  acid  open-hearth . .         . .     410a 

Y'ardlcy,  W.  H.     Air  or  other  gases  ;  Apparatus  for  treating 

(P)  54a 

Y'ates,  H.  J.,  and  others.    Furnaces  for  heat  treatment  of 

metai  articles  in  an  atmosphere  of  coa  gas  (P)       . .     493a* 
Yates,  J.,  and  H.  Wilkinson.    Textile  fabrics;   Machine  for 

open   scouring,     washing,    crabbing,    and    other 

treatment  of  (P)  614a 

Y'ensen,  T.  D.     Carbon  in  iron  ;  Determination  of . .     367a 

Iron-nickel  alloys  ;  Forgeability  of ..         ..         ..     411a 

Yeo,  O.  E.    Gas  producer  (P)  775a 

Y'eoman,  C.    Filtration  and/or  percolation  of  liquids  (F)    . .     649a* 

Yeoman,  E.  W.    See  Colman,  H.  G.  667a 

Yokoyama,  B.    See  Kodera,  F.  . .         . .         . .         . .     817a 

Young,  B.     Mixing  and  sifting  powdered  and  granulated 

substances  ;    Apparatus  for  — —  (P)         . .         . .     324a* 
Y'oung,  G.,  and  G.  Watson.     Sewage  sludge  ;    Utilisation  of 

for  production  of  manure  and  other  products 

(P)  699a 

Young,  J.,  and  others.    Rubber  ;  Process  of  reclaiming 

(P)  165a 

See  Carruthers,  J.  H.,  and  Co.    ..         ..         ..         ..     145a 

Y'oung,  J.  H.,  and  Aspromet  Co.    Viscose  ;  Coating  material 

from  (P) 227a 

and  H.  H.  Robertson  Co.     Coating  material  (P)    . .         . .     728a* 
Yroung,"  P.   E.,   and   Acushnet    Process    Co.      Rubber  and 

cotton  ;  Process  for  reclaiming from  waste  (P)      36A 

Young,  R.  C.    See  Lubs,  H.  A 82a 

Y'oung,  S.    Distillation;  Brown's  formula  for  fractional 

applied  to  benzene-toluene  mixtures          . .         . .     262a 
Young,  W.     Nitrocotton  ;  Calculations  involved  in  prepara- 
tion of  acid  mixtures  used  in  manufacture  of . .     315T 

Y'oung  and  others.    Therapeutic  agent ;    New . .       14Jt 

Y'unck,  J.  A.      Hydrocarbons ;    Apparatus  for  producing 

light  (P) 651a 


Zacfe,  M.  Cooling  or  liquefying  gases  or  gaseous  mixtures  (P)  255a 
Zaeckcl,  J.  H.  Condenser  for  distilling  apparatus  (P)  . .  476a 
Zahm,  E.,  and  Zalim  Manufacturing  Co.    Filter  (P)  . .         . .     179a* 

Zahm  Manufacturing  Co.    See  Zahm,  E 179a* 

Zander,  E.     Noble  metals  ;  Obtaining from  very  dilute 

solutions,  such  as  sea-wate    etc.  (P)  ..         ..     662a 
Zarniko,  G.     Calcium  cyanamide  mixed  with  a  liquid;    De- 
composing crude by  means  of  carbon  dioxide 

(P)  498A 

Zay,  C.  E.     See  Scurti,  F 441A 

Zblnden,  E.     Cooling  distillation-residues,  e.g.,  coke  (P) ,     . .     260A 

Zdanowich,  J.  O.     Cellulose  acetates  ;   Manufacture  of 

(P)  483A,  624a* 

Zdanowski,  M.  A.     Leather;  Manufacture  of  glazed  kid 

(P)  606a 

Leather ;    Seasoning  (P) 606a 

Zehner,  G.     Kiln ;    Annular (P)  475a 

Zeisberg,   F.    C.    Absorption   tower   packing ;     Resistance 

of  to  gas  flow    ..         ..         ..         ..         ..     143a 

Sulphuric  acid  manufacture  ;    Thermal  problem  in  con- 
tact   ■  104a 

Zeitschel,  O.    See  Deppe  Sonne,  A 675a  | 

Zeller  und  Gmeliu.     Hydrocarbons;   Continuous  production 

of  light from  heavy  hydrocarbons  and  waste 

products  (P) 742a 

Shale  and  other  bituminous  minerals  ;    Produc  tion  of 

oil    from (P)        652a 

See  Konigl.     Bau-  und  Bergdirektion 66a 

ZcllkollGes.     Euginc-Blzing  of  paper  and  pasteboard  pnlp(P)    264a 

Zcllstoff-fabrik  Waldhof.     Cellulose  or  material  containing 

cellulose  ;     Manufacture    of    solutions  of  (P)      14a 

Decolorising  carbon  ;   Preparation  of  an  active (P)     479a 
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Zellstoff-fabrik  Waldhof. — continued. 

and  H.  Clemm.       Sacchariflcationof  wood  and  other  cellu- 
losic  substances  with  sulphuric  acid  (P) 

and  V.  Hottenroth.     Sugar  and.  dextrin ;    Obtaining 

from  wood  and  other  cellulosic  material  (P) 

and  others.     Cellulose  ;   Manufacture  of  from  wood 

or  other  cellulose  materials  (P) 
Zenghelis,  C.     Finely -divided  gases  ;    Action  of  extremely 

.    deduction  of  carbon  dioxide  by  hydrogen  . . 

Gases  ;    Action  of  extremely  finely-divided  

and  B.  Papaconstantinos.   Hydrogen  peroxide  ;  Accelera- 
tion of  decomposition  of by  colloidal  rhodium 

Zentralstelle  fur  wissenschaftl.-techn.  Untersuchungen.    Ex- 
plosive relatively  insensitive  to  shock  ;    Production 

of  a  propellant  (P) 

Explosives  ;    Manufacture  of (P) 

Zerban,  F.  W.     Cane  juices  and  syrups  ;    Relative  import- 
ance of  some  colouring  matters  in 

Sugar-cane  juice  ;    Colour  changes  of and  nature 

of  cane  tannin 

Zerner,  E.    Alcoholic  fermentation  ;  Chemistry  of . . 

ZeUche,  W.  G.     Muffle  furnace  (P) 

Zeuthen,  A.  C.  A.,  and  M.  Larsen.     Margarine  ;   Method  of 

crystallising  (P) 

Ziegler,  W.  L.    Flotation  apparatus  and  process  (P) 

Zieren,  V.     Contact  substances  ;    Ceramic  support  for 

(P)  

Filling  material  for  absorption  and  reaction  towers  (P) 

Muffle  furnaces ;    Method  of  heating  P) 

Ziffer,  F.     See  Berl,  E.  
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products.     Hinard       . .  . .  . .  . .  - .     669A 

volatile  fatty ;   Influence  of  electrolytic  dissociation  on 

distillation  in  steam  of  .     Reilly  and  Hiclrin- 

bottom 768a 

waste  :   Apparatus  for  recovery  of  ntiric  and  sulphuric 

acids  from  .    (P)  Baer 748a 

waste  ;    Recovery  of  from  mineral  oil  refining. 

Kolbe 438A 

weak;   Titration  of with  weak  bases.     Kolthoff..     706a 

Acrolein  ;    Preparation  of  .     Moureu  and  Lapape      . .  42a 

Reaction  of  .     Tsalapatanis              . .         . .          . .  425a 

Stabilisation  of .     Moureu  and  Lepape     . .          . .  42a 

Stabilisation  of .     Compounds  acting  as  stabilisers 

against    formation    of    desacryl    (insoluble    resin). 

Moureu  and  others      . .  *       . .          . .          . .          •  •  82a 
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Acrolein — continued. 

Stabilising  action  on of  substances  with  a  phenolic 

group.    Mourcu  and  others  . .         . .         . .         . .     173a 

Actlnometers  and  tin   like.    (P)  Hargreaves  ..         ..     471a 

Adhesive  compositions,  especially  for  waterproofing  fabrics 
and  rendering  them  Impermeable  to  gases.    (P)  Soc. 

Anon.  Etabl.  Hutchinson 482a 

compositions;    Improving  .    (P)Sarason..         ..     808a 

compositions;   Manufacture  of .    (P)  Alexander. .     795a 

past.-^  .    Kurafacture  of .    (P)   Veredcluugsges.  f. 

Nahrungs-  u.  Futtermlttcl 275A 

Adheslves  for  articles  made  of  cellulose  derivatives.    (P) 

Bayer  und  Co.  361a,  719a 

Jfanufacture  of  : 

(P)  O'Gornian  and  Schryver 419a 

(P)  Wallasch        759a 

Manufacture  of  from  cellulose  waste  lyes.    (P) 

Claass 719a 

Manufacture  of  flexible  unaffected  by  hot  water. 

(P)  Hoffmann 466A 

Manufacture  of from  lignite  .  (P)  Gerdes  ..     750a 

Manufacture  of  from  starch.    (P)  Bloede  ..     202a 

Manufacture  of from  sulphite-cellulose  waste  lyes. 

(P)  Huttenes 309a 

Adlplc  acid  Deters  ;  Manufacture  of .    (P)  Bayer  und  Co.     427a 

Adrenaline  :    t'olorimctric  determination  of .    Scovllle    673a 

Manufacture  of .    (P)  Nagal  43a 

Adsorbed  substances  ;    Separation  of  .    (P)  Schwerln, 

and  Ges.  fiir  Elcktro-Osmose  145A» 

Adsorbing  materials  ;    Density  of  various .    McLean..     640a 

Adsorption.     Berczellcr 189a 

Kmulslflcation  bv  at  a  nitrobenzene-water  inter- 
face.   Shepp'ard  100a 

of  gases  by  carbonised  lignite.    McLean  . .         . .     543a 

of  gases   by  charcoal ;    Effect  of  pressure  on  . 

Pickles 543a 

Reactivity  and in  heterogeneous  catalysis.    Rideal      91a 

of   surface-active    substances    by    various   adsorbents. 

UohaeUa  and  Rona 205a 

of  vapours  on  charcoal ;    Heat  of  .     Lamb  and 

Coolidge  657A 

Aerating  sewage  and  other  foul  liquids  ;    Apparatus  for 

.    (P)  Ames         525a 

sewage  and  other  impure  liquids.    (P)  Stott  and  Jones     557a* 
Aeroplane  propellers  ;    Fabric  coated  with  "  bakelite  "  for 

338b 

Aeroplanes ;     Flexible    fireproof    material    for   .    (P) 

Fcary 686a 

Material  and  dopes  for  planes  of .    Fuchs  . .     292a 

Africa  ;    Phosphate  production  in  French  North . .     438R 

Agar  ;    Action  of  radium  radiation  on  .    Fernau     . .     554a 

gels  containing  silver  nitrate  ;    Penetration  of  sodium 

chloride  into .    Stiles 274a 

Ageing  machines.    (P)  Calico  Printers'  Assoc,  and  others     154a 

Agitating  apparatus ;   Decanting  and .    (P)  Pettis    ..     564a* 

liquid  or  semi-liquid  materials  ;   Apparatus  for  mixing, 

circulating,  and .    (P)  Coles,  and  Allen  and  Co.     144a 

liquids  by  means  of  a  magnetic  field.     (P)  Meyer      . .     394a 
and  or  mixing   machines.     (P)    Brinjes.and  Goodwin, 

Ltd..  and  Harris         564a 

Agitators.    (P)  Sayre 256a 

Agricultural  Journal  of  Union  of  South  Africa;  Re-appear- 

ance  of 219R 

Air   analysis    apparatus ;     Improvement   in    the    Haldane 

general  .    Frederick 836a 

Apparatus  for  filtering  or  otherwise  treating .    (P) 

Beenan  and  Froude,  Ltd.,  and  Cruyt       ..         ..         1a 

Apparatus  for  liquefying  .    (P)  Place       . .         . .     335a* 

Apparatus  for  producing  hot .    (P)  Pederson     . .     437a* 

Apparatus  for  producing  hot for  drying  and  other 

purposes.    (P)  Schlatter,  Frorath,  and  Co.  . .         1a 

Apparatus   for  separating   condensable   vapours  from 

.    (P)  Fries  Sohn  437a 

Apparatus  for  subjecting  to  the  action  of  liquid 

In  the  form  of  spray.    (P)  Fowler 475A 

Apparatus    for   supplying    heated    to   furnaces. 

(P)  Owen  682a 

Apparatus  for  treating  .    (P)  Yardley      . .         . .       64a* 

Apparatus  for  treating  and  cooling .    (P)  Heenan 

and  Froude,  Ltd.,  and  Crnyt  1a 

-atus  for  treating with  liquids  or  vice  vernd. 

nlgin  and  others  475a,  739a 

Compressing  .    (P)   Melms   u.   Pfennlnger   Kom- 

manditges.,  and  Gensheimer..  ..  ..  ..       53A 

Continuous   production  of   pure  germ-free  .    (P) 

Wollf 500A 

Desiccating .    (P)  Claude,  and  L' Air  Liquids      ..       54a* 

dryer.    (P)  Macfadden 62a 

lining for  Mast  furnaces.    (P)  Mackay    ..         ..     160a 

Electric  arc  treatment  of .    (P)  Friedrlch  . .     755a 

■  deal  purification  of .     D'Arsonval  and  others     347a 

employed  for  carrying  off  particles  from  machinery  or 
processes  in  which  they  are  produced  or  given  off  ; 

Apparatus  for  separating  solid  matter  from  . 

(P)  Robinson  and  Son,  Ltd.,  and  others  ..  649a* 

enriched  in  oxygen  ;  Future  of  use  of in  metallurgy. 

Cottrell 321R 

filters  ;    Bag  cleaning  devices  for .    (P)  Beth     . .       92a 

Fractionating .    (P)  General  Electric  Co.  . .     449a 

-lift  system  for  raising  oil.    Stirling 182R 
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Liquefaction  and  separation  of  .    (P)  Mewes      ..     323a 

liquid;  Production  and  use  of for  blasting.  Diederichs    S15A 

liquid  ;    Rectification  of  : 

Barbet 688a 

(P>  Barbet  et  Flls  et  Cie 489a 

liquid  ;    Vessels  for  transport  nnd  handling  of  . 

Moaer     ..        ..        ..        ..        ..        ..        ..      51a 

-ovens  ;    Thermo-regulator  for  .     Atkinson  . .     298r 

pollution  by  smoke  ;  Effects  of and  its  prevention. 

Cohen 284R 

Purification  of .    (P)  Everitt  503a 

Purification  of  expired  .    (P)  Spcter         ..         ..     761a 

Separating into  its  constituents.    (P)  Ges.  f .  Llnde's 

Eismaschinen  A.-G.     . .  . .  . .  . .      545A,  597a* 

Separation  of into  oxygen  and  nitrogen.    Norton    721a 

supply    for    blast-furnaces ;     Heating    the    .    (P) 

Comp.    des   Forges   et    Acieries   de    la   Marine  et 

d'Homecourt 238a 

Vitiation  of by  storage  of  tobacco  and  other  vege- 
table substances.    Frederick  . .         . .         . .     799A 

Aircraft ;   Fireprooflng  for .    (P)  Bradley,  and  Aircraft 

Fireprooflng  Corporation       13A,  757a* 

Manufacture  of  fabrics  for : 

(P)  Feary 186a* 

(P)  Sage  and  Co.,  and  Feary  . .         . .       13a 

Alaska;    Mineral  output  of in  1919 113R 

Alberta.    See  under  Canada. 

Albumin  ;    Acid-  .    Adolf  and  Spiegel  . .         . .     702A 

Manufacture  of  a  colloidal  solution,  neutral  to  the  taste, 
from  vegetable  — ■ — .    (P)  N.  V.  Jurgens  Vereenigde 

Fabr 204a 

Albumins  ;   Behaviour  of towards  the  electric  current. 

and    isolation    of    pure    antitoxic    albumin    from 
diphtheric  serum  by  electro-osmosis.     Ruppel      . .     657a 
Albumoses  ;    Histamine  and  a  histamine-like    substance  as 

decomposition  products  of  .     Nagayama      . .     673a 

Alcohol,  absolute  ;    Manufacture  of .    (P)  Frankforter      701a 

absorbed  in  sulphuric  acid  ;    Recovery  of  .    (P) 

Herrmann         . .         . .         . .         . .         . .         . .     765a 

and  aniline  ;  Catalysts  which  promote  reaction  between 

.  Johnson  and  others     . .         . .         . .         . .     694a 

from  coke-oven  gas  . .         . .         . .         . .         . .     308r 

Combustible  mass  of  kieselguhr  soaked  with .    (P) 

Von  Schiitz 358a 

Dehydrogenation  of  ethyl  In  presence  of  finely- 
divided  metals.    Armstrong  and  Hilditch  . .         . .     466a 
denaturants.     Dobbie         . .         . .         . .         . .         . .       86R 

denatured  ;   Detection  of In  spirits.    Hasse        . .     796a 

denatured  ;  Manufacture  of .    (P)  Pascal  . .         . .     426a 

Denatured  in  U.S.A.  337R 

Denaturing at  the  distilleries  in  Canada    . .         . .     379R 

and  its  derivatives ;    Fixation  of  ethylene  present  in 

coke-oven  gas  as  .    Bury         . .         . .         . .       94A 

Detection  of  water  in  .    Henle       . .         . .         . .     601a 

Determination  of in  beverages  and  the  like.    (P) 

Dehn 352A 

Determination  of  composition  of  mixtures  of  water  and 

— by  electrical  conductivity  measurements.  Kolthoff    203A 

Determination  of in  mixtures  of  alcohol,  sulphuric 

acid,  and  water.     Butler  and  Dunnicliff    . .         . .     146T 

Differentiation  of  methyl  alcohol  and  ethyl  : 

Pannwitz   . .         . .         . .         . .         . .         . .       38a 

Sabalitschka         245a 

Distillation  of  mixtures  of  water  and .    Masfaraud     300T 

Distillation  plant  with  special  reference  to  rectification 

of  .    Masfaraud 299T 

Extracting  —  from  liquids.    (P)  Fehr  . .         . .     732a 

Industrial  .     Desborough      . .         . .         . .         . .     302r 

industry  in  Japan  ;   Development  of  the . .  . .     289R 

Ignition  of  mixtures  of  air,  acetone  or  ether,  and in 

contact  with  heated  surfaces.    White  and  Price    . .       95a 

Loss  of during  fermentation.     Harder        . .         . .     203a 

Losses  of in  distilleries,  and  methods  of  recovery. 

Mariller 670a 

Manufacture  of .    (P)  Elektrizitatswerk  Lonza    . .     135a 

Manufacture  of  from  coal  distillation  gases.    De 

Loisy      . .         . .         . .         . .         . .         . .         . .     147a 

Manufacture  of  de-alcoholised  beverages  and from 

fermented  liquors.    (P)  Schneible 310a* 

Manufacture  of from  ethylene.    (P)  Damiens  and 

others 833a 

manufacture  ;  Influence  of  design  of  digester  fittings  on 

quantity  of  waste  liquor  for  .     Kuhn  . .     226a 

Manufacture  of from  Jerusalem  artichokes : 

Rudiger 608a 

Windisch 760A 

Manufacture  of and  of  other  products  from  reeds. 

(P)  Verwertung  inlandischer  Produkte  Ges.         . .     185A 

Manufacture  of from  rice  straw.    (P)  Rogers  and 

Bedford  655a 

Manufacture  of from  sawdust  in  Switzerland        . .     322R 

Manufacture  of  from  seaweed.    (P)   Bayer  and 

Orlajensen         . .         . .         . .         . .         . .         . .     499a 

Manufacture    of   from    wood.    (P)    Moore,    and 

Brown  Co 130a 

Mode  of  pyrogenic  decomposition,  at  high  temperatures. 

of  .     Peytral         206a 

Modification  of  iodoform  reaction  for  detecting  . 

Kunz 764a 

as  motor  fuel.    Dixon       . .         . .  . .         . .     355r 

Motor  in  Hawaii 341R 

Power in  Australia 236b 
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A  lcohol — continued. 

production  in  France  ..  ..  ..  ..  ..     112r 

production  in  Germany  ;    Diminished  ■      . .  . .     186R 

Remission  ot  tax  on used  for  power  . .  . .  . .     205R 

Removing from  liquids.     (P)  Koedding  and  Letup     701a 

solutions  ;  Distillation  and  rectification  of  aqueous . 

Gay         701a 

Synthetic  manufacture  of .     (P)  Pascal     . .  . .     385a 

Temperature  corrections  for  densities  of  .  Rich- 
mond        524A 

-testing  device.     Waldbott  580a 

Vapour  composition  of  mixtures  of  water  and . 

Lewis 463a 

vapours  ;   Recovery  of  ether  and   contained  in  the 

air  of  factories.     (P)  Barbet  ..  ..  ..     145a* 

See  also  Spirit. 
Alcoholic  fermentation.     See  under  Fermentation. 

liquors;  Ageing  of  .     (P)  Jarraud  ..  ..     070a 

Alcoholometric  tables  applicable  to  alcohol  denatured  with 

wood  spirit  and  naphtha.     Ch£neau  ..  ..     421a* 

Alcohols  ;   Catalytic  activity  of  copper  in  oxidation  of . 

Palmer* 674a 

Catalytic  oxidation  of by  use  of  metallic  oxides  and 

finely  divided  metals.     Senderens    . .  . .  . .     610a 

Continuous  rectification  of .     (P)  Barbet  et  Fils  et 

Cie 77a* 

Dchydrogenation  of by  catalytic  oxidation  under 

reduced  pressure.     Moure u  and  Mignonac  ..  . .     764a 

Dehydrogenation  of  primary  and  secondary  ■  by 

catalytic  oxidation.     Moureu  and  Mignonac         . .     247a 

Heat  of  combustion  of  aliphatic  .     Richards  and 

Davis 621a 

polyhydric  ;   Manufacture  of .     (P)  Matter  . .     583a 

polvhvdrie ;     .New     method     of     determining     . 

'  Gilmour  377R 

Preparation  of  aliphatic  acids  by  catalytic  oxidation 

of  primary .     Mailhe  and  De  Godon  . .  . .     312a 

Aldehyde    condensation    products;     Manufacture    of   . 

(Pt     John  826A 

Aldehydes  ;    Dehydroxidation  of,  and  mechanism  of  oxida- 
tion of  .     Miiller  . .  . .  . .  ■ .     734a 

General  method  of  preparation  of  .     Moureu  and 

Mignonac  . .  . .  . .  . .  . .  - .     247a 

Manufacture  of  : 

(P)  Appelbaum 313a* 

(P)  Harries  675a 

(P)  Harries  and  others  . .  . .  . .  . .     765a 

Xew  method  of  converting  carboxylic  acids  into . 

Sonn  and  Miiller  . .  . .  . .  . .  . .       82a 

Preparation    of    ■    by    catalytic    oxidation    under 

reduced  pressure.     Moureu  and  Mignonac  . .  . .     764a 

Relation  of  to  alcoholic  fermentation.     Xeuberg 

and  Ehrlich 700a 

Tanning  with  .     Moeller        36a.  730a 

Tanning  with and  formaldehyde  titration  of  hide 

powder.     Gerngross     . .  . .  . .  . .  .  -     730a 

Alder  wood  ;   Chemical  composition  of .     Schwalbe  and 

Becker 185A 

Aldol  condensation  by  action  of  dilute  alkalis  on  acetat- 

dehyde.     Hammersten  . .  . .  . .  . .     764a 

Algffi  ;  Production  of  paraffin,  waxes,  oils,  or  fats  from . 

(P)  Von  Porat  7a 

Algeria  ;    Mineral  industry  in  . .         . .         . .         . .     154R 

Algin    compounds  ;     Forming  shaped  articles  from  precipi- 
tated   .     (P)  Swett.  and  Little.  Inc 634A 

Alimentary  products.     See  Food  products. 

Alizarin.     See  under  Anthracene  dyestuffs. 

Alkali-bearing     minerals ;      Decomposition     of    .     (P) 

Bergve.  and  Norsk  Hydro  -  Elektrisk  Kvaelstof- 
aktieselskab 597a* 

-bearing  rocks  ;    Treatment  of  for  production  of 

cement  with  volatilisation  of  the  alkali.  (P) 
Krupp  A.-G.  Grusonwerk      ..  ..  ..  ..     367a 

cells;   Removing  impurities  from  electrolytic .     (P) 

Moore,  and  Brown  Co.  . .  . .  ...       . .     405a 

Electrolysers   for   manufacture   of   chlorine   and" . 

(P)  Hepburn 405a 

fusions.     Phil  ips  and  Gibbs         ..  ..  ..  ..     685a 

in  Germany  . .  . .  . .  . .  . .  . .       58R 

liquors  used  in  treatment  of  straw  etc. ;    Utilisation  of 

spent  caustic .     (P)  Colsman   . .  . .  . .     420a 

Manufacture  of  chlorine  and in  U.S.A.  by  modern 

electrolytic  processes.     Chaleyer      . .  . .  . .     105a 

Manufacture  of  hydraulic  cement  and from  alkali- 

ferous  mineral  substances  and  lime.     (P)  Jungner    45lA* 

manufacture  ;  Possibility  of  developing in  Aus- 
tralia       202r 

-packatre.     (P)  Armstrong,  and  Patent  Corp.,  Ltd.      . .     518a* 

Recovery  of  from   "  black    liquor "  obtained  in 

paper  pulp  manufacture.     Moore     . .  . .  . .     444a 

solutions  ;    Use  of  potassium  chlorate  for  standardising 

.     Van  Valkenburgh       ..  ..  ..  ..     469a 

etc..  works  ;    Forty-sixth  annual  report  on by  the 

Chief  Inspector  ..  ..  ..  ..  ..     276R 

Alkali  aluminates  ;   Hydrolysis  of .    Fricke       ..  ..  363a 

aluminates  ;    Manufacture  of  pure  .     (P)  Rochette 

Freres 74Sa 

aluminosilieates  ;    Decomposition  of  ■.     (P)  Bergve  544a 

amalgams ;      Electro-endosmosis    and    preparation    of 

solid  .     Frank  and  Withrow 455a 
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amides  ;     Manufacture   of  .     (P)   Badische  Anilin 

und  Soda  Fabrik         ..  ..  ..  ..-         ..     749a 

azides  ;   Manufacture  of .     (P)  Matter        . .  . .     489a 

bicarbonates ;     Continuous    stills    for    dissociation    of 

solutions  of .     (P)  Fabry  ..  ..  ..     590a 

bisulphates  ;    Manufacture  of  alkali  sulphates  and  sul- 
phuric acid  from  .     (P)  Bayer  und  Co.        ..     722a 

bisulphates  ;    Purification  of  gases  containing  sulphur 

dioxide    produced    by    calcining   .     (P)   A.-G. 

Bynamit  Nobel  ..         ..         ..         ..         ..       64a 

carbonate  and  hydraulic  cement  ;   Manufacture  of 

from  alkaliferous  silicate  minerals.     (P)  Jungner  . .     820a* 
carbonates  ;   Manufacture  of .    (P)  Hcne  and  Van 

Haaren  . .  . .  . .  . .  . .  . .     110a 

chloride   solutions ;     Behaviour    of   concentrated   

during  evaporation  in  presence  of  alkali  hvdroxides. 

Chorower  687a 

chloride  solutions  which  are  to  be  electrolvsed  ;    Puri- 
fication of  .     (P)  Riiber  . .   '      . .  . .       32a* 

chlorides;     Comparative   electrolysis  of  ■ .     Briner 

and  others         . .  . .  . .  . .  . .  . .     106a 

chromates ;     Isolating    or    purifying    .     (P)    Soc. 

Ind.  des  Prod.  Chim.  448a,  450a* 

chromates ;     Manufacture    of    iodine    and    .     (P) 

Datta 266a 

chromates  ;    Transforming into  bichromates : 

(P)  Soc.  Ind.  de  Prod.  Chim.  ..  ..     365a* 

(P)  Vis 190a 

cyanamides  ;    Decomposition  of .     (P)  Chem.  Fabr. 

Kalk  Ges 488a 

cyanides  ;   Manufacture  of : 

(P)  Clancy,  and  Nitrogen  Corp 688a 

(P)  Jacobs,  and  Air  Reduction  Co.    ..  ..     109a 

cyanides  ;   Separating from  alkali  carbonates.    (P) 

Metzger.  and  Air  Reduction  Co.      ..  ..  ..     404a 

hvdrogen      phosphates ;    Manufacture      of      .     (P) 

Sadtler 819a 

hydroxide  solution  :    Manufacture  of .     (P)    Charl- 
ton, and  American  Potash  Corp.     . .  . .  . .     405a 

hydroxides  ;    Behaviour  of  concentrated  alkali  chloride 

solutions  during  evaporation  in  presence  of  . 

Chorower  687a 

hydroxides;     Determining   concentration   of   hydroxy  1 

ions  in  concentrated  solutions  of .     Fricke  . .     363a 

hydroxides  ;   Manufacture  of : 

(P)  Charlton,  and  American  Potash  Corp.      . .     597a 

(P)  Sadtler  689a 

lactates  as  glycerin  substitutes.     Keuberg  and  Reinfurth    801a 
manganates  ;   Manufacture  of  — —  : 

(P)  McCormack,  and  Research  Laboratory  of 

Chicago  . .  . .  . .  . .  . .  . .      448A 

(P)  Vanderkleed.  and  Hercules  Powder  Co.    . .     448a 
-metal  compounds ;    Manufacture  of ■.     (P)  West- 
ling         . .          . .          . .          . .          . .  . .  . .     657a 

metal  in  organic  salts  ;  Estimation  of  — — -  as  sulphate. 

Van  Duin  527a 

nitrates  ;    Deliquescence  and  drying  of .     Prideaux     182T 

nitrates  ;   Manufacture  of  — ■ — .     (P)  Reinau     . .          . .     449a 
nitrates  ;  Manufacture  of  ammonium  sulphate  and . 

(P)  Reinau        449a 

nitrates;    Manufacture  of  hvdrochloric  acid  and  . 

(P)  Reinau 449a 

nitrides ;     Decomposition   of  .    (P)   Chem.   Fabr. 

Kalk  Ges 488a 

percarbonates ;    Manufacture   of  .    (P)   Deutsche 

Gold-  und  Silber-Scheideanstalt  vorm.  Roessler    . .     783a 
perchlorate  ;    Technical  production  of ■  by  heating 

alkali  chlorate.     (P)  Meyer 22a 

Baits  of  high  molecular  carboxylic  acids  ;   Manufacture 

of    hydrocarbons    and    — ■ — .     (P)    AJbrecht    and 

others 151a 

silicate  solutions;  Increasing  the  adhesive  power  of . 

(P)  Dahse  617a 

silicates  ;   Comminuting  and  mixing .    (P)  Phillips 

and  Rose  748a 

silicates ;     Manufacture   of   readily   soluble   .     (P) 

Phillips  and  Rose        748a.  820a* 

sulphates  ;    Manufacture  of  from  alkali  chlorides. 

(P)  Salzwerk  Heilbronn,  and  others  . .  . .     749a 

sulphates ;     Manufacture   of  sulphuric  acid   and    ■—    - 

from  alkali  bisulphates.     (P)  Bayer  und  Co.       . .     722a 
sulphides ;    Determination  of  in  dilute  solutions. 

e.g..  tannery  lime  liquors.     Bennett  and   Bennett     123a 

sulphides  ;   Manufacture  of  iron  and .     (P)  Bergve     108a 

sulphonate ;      Manufacture     of    .     (P)     Twitchell 

Process  Co 540a* 

thiosulphates  ;    Manufacture  of .    (P)  Clemm     . .     406a 

Alkalimetric  titrations  with  phenol  pht  hale  in  as  indicator ; 

Influence  of  atmospheric  carbon  dioxide  on  . 

Bruhns  . .  . .  . .  . .  . .  . .  . .     678a 

Alkaline  deposits ;    Recovering  constituents  of  value  from 

natural .     (P)  Sundstrom.  and  Solvay  Process 

Co 657a 

melts  ;   Electrolytic  manufacture  of  reducing .     (P) 

Bergve,    and     Norsk    Hydro- Elektrisk    Xvaelstof- 

aktieselskab 722a 

substances ;     Containers   for  .     (P)   Howlett,   and 

Research  Laboratories  Co.     . .  . .  . .  . .     810a 

waters ;    Treatment  of  .    (P)  Bacon,  and  Solvay 

Process  Co.       . .  . .  . .  . .  . .  . .     267a 

Alkaline-earth  amides  ;   Manufacture  of .     (P)  Badische 

Anilin  und  Soda  Fabrik        749a 

chlorides;    Manufacture  of  — .     (P)  Shroff  ..         ..     267a 
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TAdE 
Alkaline-earth — continued. 

cvanamidcs  :    Decomposition  of .  (P)  Chem.  Fabr. 

Kulk  Qtt 48SA 

nitrides ;     Decomposition   oi   .    (P)    Chem.    Fabr. 

Kalk   tics 4MSA 

ealta  of  organic  acids :    Mnnufarturc  of  water-soluble 

.    in  Henteld  and  Unart 467a 

Alkali-       Extracting   from   silicates.    (P)    Hills   and 

flowoll 21a 

Alkaloid  present  in  rice  polishings.     Hofmeister     ..         ..     581A 

Alkaloid);    i 'helidonlum  .     Gadamer     ..         ..       80a.  762a 

Determination    of    dioxymethyUne    groups    In    . 

Qadamai  762a 

Uon  of  total  subsidiary  in  opium  pre- 

paratlona.    Annelei 800a 

oanha  :    Enteric  preparation  of  .    (P)  Lilly, 

and    I  illy  and  Co.       ..  ..  ..  ..  ..      765A 

Isolation  of .     (P)  Chem.  Fabr.  vorm.  Sandoz    6T5A,  833A 

from  Ornwsia  dajucarpa  ;    Two  new  .     Hess  and 

Uofar 80a 

liapp's  method  for  determination  of .     Hciduschka 

and  Wolf  405A 

and    tluir    salts;     Conduetometric   titration    of  . 

Koltlmir  733A 

Use  of  sllicotungstic  acid  for  determination  of  . 

TaJgnet 133a 

Alkaniine  oaten  Of  nlkoxv-anunobenzoic  acids  and  other 
similar  compounds  <>i   such  acids.     (P)   Wildman. 

and  Parke,  Davis,  and  Co 420A 

esters  of  aminotoluic  acids  and  other  similar  compounds 
of  such  acids.    (P)   Wildman,  and   Parke.  Davis, 

and  Co.  426A 

Alkoxyaminobenzolc  acids  ;    Alkamine  esters  of  ■  and 

other    similar    compounds    of    such    acids.    (P) 
Wildman,  and  Parke.  Davis,  and  Co.       ..         ..     426A 
Alkvlamides    of    N-arvlglycinearsonic    acids.     Jacobs    and 

if.  i.l.Iberger 41a 

Alkylaminoanthraquinones ;      Manufacture     of    .    (P) 

Atack  and  Haworth 623A 

Alkylamino-compounds  ;     Manufacture    of   aromatic   . 

(P)  Atack  and  Haworth        623A 

d-Alkvlaminoethvlaminobenzolc   alkyl  esters  ;    Manufacture 

of  .    (P)  Soc.  Chim.  Usines  du  Rhone       43a,  350a* 

Alkyl  bromides  ;    Preparation  of .     Kamm  and  Marvel     279a 

Alkylene  bromides  ;  Preparation  of .  Kamm  and  Marvel     279a 

Alkyl  ethers  of  starch  and  similar  carbohydrates  :  Manufac- 
ture of  .  (P)  Lilienfeld.  and  Chemical  Foun- 
dation. Inc 654a* 

Alloy  Research  Association  in  U.S.A.  92E 

Alloy  systems  ;   Study  of  thermal  electromotive  force  as  an 

aid    to    investigation    of    constitution    of    . 

Haughton         110R.  371a 

Alloying :    Alteration  of  metals  by  cold  working  and  . 

Ludwik  371a 

furnaces.    (P)  McGahan 31a* 

materials ;    Introducing  into  molten  metal.    (P) 

Pai  /.  and  General  Electric  Co 414a 

Alloys,  acid-proof ;    Manufacture  of  .     (P)  Rossi       . .  787a 

Acid-resisting  .    (P)    Clement,  and  Cleveland  Brass 

Manufacturing  Co 520a 

Annealing  and   melting  without  oxidation.    (P) 

llartl 270A 

for  armouring  of  electric  cables.     (P)  Stenquist         . .  602a 

Atomic  structure  of  solid-solution  .    Feild  . .  116a 

lor    backing    electrotypes    and    mamifacture    of    type 

metal.     (P)  Schlatter  372a 

binary ;     Relation    between    chemical    resistance    and 

constitution  of  .     Wagenmann  . .         . .  724a 

Casting .    (P)  McKnight,  jun 303a 

containing   valuable   metals :     Working-up  .    (P) 

Hirsch  Kupfer-  und  Messingwerke  A.-G.  ..         ..  161a 

containing  zirconium   carbide  ;    Manufacture   of  . 

(P)  Petinot.  and  U.S.  Ferro-Alloys  Corp.  ..  415a 

Effect  of  centrifuging  certain  in  the  liquid  state. 

Joly  and  Poole  269A 

Effect  of  temperature  on  mechanical  properties  of . 

Lea        661a 

(Or  ■hi trie  welding.    (P)  Kingsbury 725a 

Electrical-resistance  — — .    (P)  Scheuch.  and  Western 

Blectrie  Co.      ..         ..         ..         ..         ..         ..  456a 

for   electrical    resistance    elements.    (P)    Driver,    jun., 

and   Driver-Harris  Co.  32A 

Llcctrolvtic  refining  of containing  a  high  percentage 

of  foreign   metals.     (P)  Siemens  u.   Halske  A.-G.  414A 

for  firearms ;     Manufacture  of  .    (P)  Fahrenwald  601a 

Fluidity  of  .    Saito  and  Hayashi 159a 

of  great  hardness,  for  tools,  especially  drawing  dies. 

ea.  lur  Wolframindustrie         631A 

having  high  mechanical,  chemical,  and  electrical  resist- 

ance.     (P)  Tedesco,  and  Stabilimenti  liiak  ..  695A 

Heusler's  magnetic  .     Von  Auwers  . .  . .  27  A 

of  low  and   high   melting  metals  in   all  proportions ; 

Manufacture  of  .     (P)  Fernholz  ..  ..  161A 

Manufacture  of  : 

Backer  549a,  754a* 

(P)  Iiangerter 787a 

(P)  llecket.  and  Electro-Metallurgical  Co.   30a,  372a 

(P)  Blumenberg.  jun..  and  Blumenberg         ..  450a 

(P)  Cohn 118A.  520a* 

(P)  Cooper  Research  Co..  and  Cooper  . .  457a* 
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Alloys — continwJ. 

(P)  Deeter            493a 

(P)  Fahrenwald 339a 

(P)  Farmer           602a 

( P)  Fink,  and  General  Electric  Co 550A* 

(P)  Fuchs  and  Kopi.-I/.              30a 

(P)  Grenagle.  and  Rare  Metals  Reduction  Co.  372a 

(1'i  Hodson          414a 

(P)  Hunger           303A 

(P)  Ibe 823a* 

(P)  Jeffries  and  others 695a 

(P)  Koch,  and  American  Platinum  Works  ..  493a 

(P)  Milliken  and  others..                   456a,  695a.  754a 

(P)  Stay,  and  Aluminium  Castings  Co.         . .  694a 

(P)  Taylor             695a 

(P)  Turner  and  lllackwell         SlA* 

(P)  Van  Allen,  and  llaker  and  Co 456A 

(P)  Weiger,     and     Independent     Larup     and 

Wire  Co.           30a 

Manufacture  of  — ■ — ■  by  the  alumiuo-thermic  method. 

d'l  General  Electric  Co S02a 

Manufacture  of  hard  .     (P)  Worrall           . .          . .  414A 

Manufacture  and  use  of .    (P)  Mumford,  Ltd.,  and 

Mumford            . .          . .  ' 269a 

Measurement  of  electrical  conductivity  of at  high 

temperatures.     Haughton      . .         . .         . .      216R,  724a 

non-ferrous ;    Discussion  on  corrosion  of  . .  432R 

non-ferrous ;     Melting    in    the    electric    furnace. 

Collins 115a 

not  brittle  at  low  temperatures.     (P)   Soc.   Anon,  de 

Coramentry.  Fourchambault  et  Decazeville         . .  412a 

Reports  on  standardisation  of  .    Doerinckel  and 

others 194a 

Reverberatory  furnaces  for  melting .    (P)  Wust..  270a 

rich  in  lead  ;    Manufacture  of .    (P)  Arend          . .  68a 

Separating  constituents  of by  blowing  the  molten 

metal.    (P)  Knudsen 69a 

to  serve  as  substitute  for  antimony  in  hard  lead  and 

similar  products.     (P)  Zimmer        . .         . .         . .  161a 

suitable  as  substitute  for  tin  or  antimony.    (P)  Zimmer  30a 
suitable  for  protective  coatings  for  iron  and  steel.    (P) 

A.-G.  der  Dillingen  Hiittenwerke 270a 

Ternary and  coefficients  of  equivalence.    Guillet 

and  Portevin    . .         . .         . .         . .         . .         . .  753a 

ternary  ;    Model  for  representing  constitution  of . 

Rosenhain         . .         . .         . .         . .         . .         . .  371a* 

Treatment  of  .     (P)  Foley 694a 

for  use  as  substitutes  for  platinum  in  electrical  terminals 

etc.     (P)  Fahrenwald.  and  Rhotanium  Co.           . .  493a 

Zinc-lead  .     (P)  Falkenberg             725a 

AIlvl  ester  of  2-phenvlquinoline-4-carboxylic  acid  ;    Manu- 
facture   of    — — .    (P)    Soc.    of    Chem.    Ind.    in 

Basle 704a.  802a* 

Aloe  resin  ;    Manufacture  of  sulphur  dyestuffs  from  . 

(P)  Appelbaum.  and  Import  and  By-Products  Co.  594a 

Aloes  ;    Chemistry  and  pharmacology  of •.    Seel         . .  81a 

Manufacture    of    sulphur    dyestuffs    from    .    (P) 

Appelbaum.  and  Import  and  By-Products  Co.     .  .t  594a 

Products  of  oxidation  of  constituents  of by  alkali 

persulphate.    Caro's    acid,    and    hydrated    sodium 

peroxide.     Seel            . .         . .         . .         . .         . .  81a 

Alsace  ;    Liquidation  of  potash  mines  in . .         . .  321R 

Potash  imported  from  . .         . .         . .         . .  100r 

Potash  industry  in  132R 

Alsace-Lorraine  ;    Development  of  natural  resources  of 13R 

Althsea  root ;    Constituents  of  .     Von  Friedrichs       . .  81a 

Alum  :    Chrome  .    See  under  Chrome. 

potash- ;    Analysis  of  .     Harvey     . .         . .         . .  655a 

Rapid    estimation    of    aluminium    sulphate    in    . 

Codwise             . .         . .         . .         . .         . .         . .  446a 

as  rubber  coagulant.     Stevens     . .         . .         . .         . .  826a 

-shale  ;   Utilisation  of as  fuel  in  calcining  furnaces. 

(P)  Rydahl 326a 

soda- ;    Manufacture  of  — — .    (P)  Linkmeyer  . .       64a.  334a 

Alumina;    Extraction  of  —  from  clay.    (P)  Wildman  . .  191a 

Manufacture  of  : 

(P)  Dutt 295a* 

(P)  Halvorsen 334a 

(P)  Morel 689a 

(P)  Norsk  Hydro- Elektrisk  Kvaclstofaktiesel- 

skab 597a 

(P)  Orton  and  Robinson           294a 

Manufacture  of  from  clay  and  similar  materials. 

(P)  Goldschmidt  and  others             820A* 

Manufacture  of poor  in  iron.     (P)  Norske  Aktisel* 

skab  for  Elektrokem.  Ind.  Norsk  Industri-Hypotek- 

bank 108a 

Recovery  of  from  alkaline  solutions  containing 

silica.     (P)  Miner,  and  Miner  Chemical  Corp.      . .  108a 

-sodium  oxide-water ;    Equilibria  in  the  system  . 

Goudriaau          . .          . .          . .          . .          . .          ■ .  747A 

Treatment   of    materials   containing   silica    and   — — . 

(P)  Fleissner 722a 

Aluminate  liquors  ;  Recovery  of  aluminium  hydroxide  from 

Btrong  — — .     (P)  Szirmay  and  Tetetleni  . .         . .  191a 

Aluniinates  ;    Hydrolysis  of  alkali  .     Fricke     ..          ..  363a 

Manufacture  of  pure  alkali  .     (P)  Rochette  Freres  748a 

Aluminium  ;   Acidimetric  determination  of in  its  salts. 

Kolthoff             767a 

Action     of    hard     waters    on    .    Seligman    and 

Williams             109R.  301A 

and  its  alloys.     Rosenhain           . .         . .         . .         .  •  233R 

G2 
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Aluminium — continued. 

alloys  containing  copper,  tin,  antimony,  and  magnea  um  ; 

Manufacture  of .     (P)  Manhart  . .  . ,     270A 

and  its  alloys ;    Deoxidising  .    (P)  Strasser         . .     631a 

Manufacture  of  : 

(P)  Jeffries,  and  Aluminium  Castings  Co.     . .     602a 
(P)  Tedesco.  and  Stabilimenti  Biak   . .  . .     695a 

and  its  alloys ;    Nickel  plating  of  .     Guillet  and 

Gasnier 492a 

or  its  alloys ;    Preparing  for  electroplating.     (P) 

Cunningham 338a 

alloys  ;    Quenching  of .     Guillet  and  others         . .     492a 

and    its   alloys  ;     Tin-soldering   and    tin-coating  . 

(P)  Stabilimenti  "  Biak  "  Pouchain  . .        29a,  339a* 

Autogenous  welding  of  .     (P)  Chem.  Fabr.  Gries- 

heim-Elektron  620a 

casting  alloys  ;    Rapid  analysis  of  light .     Berry. .     752a 

castings  :    Manufacture  of .     (P)  Metallind.  Schiele 

und  Bruchsaler  602A 

Catalytic  action  of  in  preparation  of  chloroben- 

zenes.     Meunier  . .         . .         . .         . .         . .     526a 

Combined  flux  and  solder  for .     (P)  Ansell         . .     788a 

-copper  alloy  ;  Experience  with  a  9  :  91 .  Krynitzky     158a 

-copper  alloy  ;  Manufacture  of  No.  12 .    Anderson    786a 

-copper  alloys.     (P)  Haywood 117a 

-copper  alloys  or  hardeners  ;   Manufacture  of  rich . 

Anderson  ..  .,  ..  ,.  ..  ..     763a 

-copper-zinc  alloy  ;  Corrosion  of  a  screw  fitting  made  of 

.     Bauer 661a 

-copper-zinc  alloys  rich  in  zinc.     Schulz  and  Waehlert     369a 

-copper-zinc :    The  ternary  system  with  special 

reference  to  the   zinc   corner   of  the   equilibrium 
diagram.     Jares  . .  . .  . .  . .  . ,       67a 

corrosion  as  affected  by  basic  pigments.    Gardner     . .     116A 

-covered    copper    conductors ;     Insulating    .     (P) 

Abernethy  and  others  ,,  ..  ..  ..       71a 

Crucible  furnaces  for  melting .     (P)  Price..  ..       69a 

dross  ;    Analysis  of .     Hiller  237a 

dross ;    Evaluation  of .    Bezzenberger      . .         . .     158a 

Electrical    deposition    of    .    (P)     Williams    and 

Campbell  695A 

Electromotive  behaviour  of  .    Smits         . .         . .     630a 

as  a  factor  in  soil  acidity.     Mirasol       . .  , .  . .     793a 

Hardening  .     (P)  Buluckian 415a 

Ignition  of  a  mixture  of  sodium  peroxide  and by 

means  of  water.     Ohmann    ..  ..  ..         ...     721a 

Imports  of from  Germany 278R 

Increasing   the   resistance   of  towards   acid   and 

alkaline  liquids.    (P)   Baer  und   Co..  Abteil.  der 
Metallind.  Schiele  und  Bruchsaler  ..  ..  ..     415a 

industry  in  Germany  . .  . .  . .  . .  . .     438R 

industry ;      Measures     proposed     for     protection     of 

German  . .  . .  . .  . .  . .  . .       95R 

-iron  bronze  as  acid-resisting  alloy.     Kowalke  . .  . .     158a 

leaf;    Use  of as  waterproofing  material    ..  ..     201R 

Manufacture  of .     (P)  Gerber  . .  . .      657a.  788a* 

manufacture  in  Norway     . .  . .  , .  , .  . .     220R 

Mechanical   properties  and   resistance  to  corrosion   of 

rolled  light  alloys  of  with  magnesium  and 

copper,  nickel,  or  manganese.    Meriea  and  others    454a 

plates  for  electrolytic  cells  ;    Preparation  of .     (P) 

Coulson,   and    Westinghouse    Electric  and   Manu- 
facturing Co.     . .  . .  . .  . .  . .  , .     272A 

powder;    Inflammability  of 201r 

Production  of  a  brown  colour  on  .    (P)  Hirsch 

Kupfer-    und    Messing-Werke    A.-G.,    and    Von 

Grotthus  754A 

Protective  coatings  for .    Von  Grotthus  ..         ..     301a 

Rate  of  corrosion  of .    Bailey        . .         . .       89R,  118T 

Separation    of   iron,    chromium,    glucinum,    titanium. 

zirconium,  and by  means  of  sodium  carbonate. 

Wenger  and  Wuhrmann        46A 

Separation  of  iron  from by  precipitation  as  Prussian 

blue.     Hale  and  Burr  767A 

Short   commercial  analytical  methods  for  determining 

purity  of .     Faber  and  Stoddard        . .  . .     528a 

Solder  for : 

(P)  Ayala 372a,  520a* 

(P)  Boisselier        338a,  550a* 

(P)  Bonsteel  118a 

(P)  Iversen  372a.  493a* 

(P)  Jacobsen         . .  . .  . .  . .  . .     520a 

(P)  Kelly  and  Hall         30A,  415a 

(P)  Miralite.  Ltd..  and  Grover  . .  . .     302a 

(P)  Salm  and  Whitney 239a 

(P)  Segura  239a.  576a 

spontaneously  oxidisable  in  the  air.     Kohn-Abrest     . .     158a 

Tinning  .     (P)  Page  and  Rubin 823a 

transmission  lines  in  Canada        . .  . .  . .  . .     147r 

Treatment  of with  cadmium.     (P)  Buchalo         . .     662a 

in  U.S.A.  in  1918 288r 

vessels;    Removing  *' scale  "  from .     Grossfeld..     475a 

vessels  ;    Use  of in  dairies.     Utz  . .  . .       39a 

Welding  or  melting .     (P)  Chem.  Fabr.  Griesheim- 

Elektron  . .  . .  . .  . .  . .  . .     162a 

-zinc  alloys ;    Improving  the  mechanical  properties  of 

.     (P)    Heddernheimer    Kupferwerk    u.    Siid- 

deutsche  Kabelwerke 415a 

-zinc-copper  alloys      Rosenhaln  and  others      . .      109R.  370a 
Aluminium-casein     compounds ;      Manufacture    of    water- 
soluble  .     (P)  Wulflng 427a 

Aluminium  chloride  ;    Action  of on  solutions  of  nitro- 

hydrocarbons    in    aromatic    hvdrocarbons.     Klieel 

and  Huber        ,.  ..  . .  ..  ..  ..     777a 
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Aluminium  chloride — continued. 

Manufacture  of  : 

(P)  Burgess,  and  Standard  Oil  Co 22a 

(P)  Frarv.  and  Aluminium  Co.  of  America  . .     749a 

(P)  Mardick  109a 

Manufacture  of  anhydrous  — — .     (P)  Danckwardt     . .     545a 
residues  from  treatment  of  mineral  oils  ;    Utilisation  of 

.     (P)  Abbott,  and  Gulf  Refining  Co.  . .     290a 

Aluminium  compounds  ;    Manufacture  of  .     (P)  Gold- 

schmidt,  and  Norske  Aktieselskab  for  Elektrokem. 

Ind..  Norsk  Ind.-Hypotekbank        750a* 

compounds ;   Manufacture  of for  sizing  paper  and 

other  purposes.     (P)  Muth 517a,  749a 

compounds ;    Recovery  of  potassium  compounds  and 

from  greensand.     (P)  Hauber.  jun.  ..  ..       63a 

Aluminium    hydroxide;     Extraction    of from    refrac- 
tory bauxite.     (P)  Szirmay  and  Tetetleni  . .     191a 

Manufacture  of  non-colloidal  .     (P)  Buchner,  and 

Chemical  Foundation,  Inc.    . .  . .  . .  . .     488a 

in  mechanically  filtered  water.     Howard  and  Hannan. .     581a 

Precipitation  of  ■.     (P)  Sherwin 820a* 

Recovery  of  from  strong  aluminate  liquors.     (P) 

Szirmay  and  Tetetleni  191a 

Washing  and  cleaning  by  means  of  — — .    (P)  Buchner    756a 

Aluminium  iron  phosphates  ;    Utilisation  of  .    Stanley    344a 

nitrate  ;    Manufacture  of .    (P)  Hood       . .         . .     689a 

nitride  ;  Furnace  for  manufacture  of .    (P)  Herman    570a 

nitride    and    the    like ;     Manufacture    of    .     (P) 

Shoeld.and  Armour  Fertilizer  Works         ..  ..     570a 

nitride  ;    Manufacture  of  : 

(P)  Armour  Fertilizer  Works,  and  Shoeld    . .     406a* 

(P)  Gerber  ;  ..  ..     657a 

oxide;    Hydrous  .     Weiser  ..  ..  ..  ..     781a 

phosphate ;    Soluble  .    Svanberg    . .         . .         . .       19a 

silicates  ;    Treatment  of  naturally  occurring .     (P) 

Borchers  64a,  570a 

sulphate  ;    Manufacture  of  .  free  from  iron,  from 

clay.     (P)  Papierfabr.  Koslin  A.-G.  ..  ..     109a 

sulphate  ;   Rapid  estimation  of in  alum.     Codwise    446a 

Aluminosilicates  ;  Decomposition  of  alkali .     (P)  Bergve     544a 

Aluminothermic  reactions  ;  Manufacture  of  ferrosoferric  oxide 

suitable  for .     (P)  Bredig  and  others  . .     191a 

Aluminous  materials  ;    Conversion  of  powdered  into 

granular  form.     (P)  Hood     . .  . .  . .  . .     657a 

materials  ;    Purification  of  .     (P)  Hutchins         . .     690a* 

Alundum  filtering  crucibles  ;   Use  of .     Englis  . .     677a 

Alunite ;    Process  of  treating  .     (P)  Downs     . .  . .     489a 

Utilisation  of  native  .    (P)  Chappell         . .         . .     405a 

Amalgam  presses.    (P)  Cocks  . .         . .         . .         . .         . .     823a 

Amalgamators  ;    Centrifugal  .     (P)  Musser       . .  . .     493a* 

Amalgams ;    Electro-endosmosis,  and  preparation  of  solid 

alkali  .     Frank  and  Withrow  . .  . .  . .     455a 

American  Ceramic  Society        . .  . .  . .  . .  . .     131R 

American  Chemical  Society      . .         . .       113R.  183R.  217r,  338r 

American  Petroleum  Institute  . .         . .         . .         . .       14R 

Amides  of  alkalis  and  alkaline-earths  ;   Manufacture  of . 

(P)  Badische  Anilin  und  Soda  Fabrik       ..  ..     749A 

of  N-arylglycinearsonic  acids.     Jacobs  and  Heidelberger      41a 

of  N-arylglycinearsonic  acids  ;   Aromatic .     Jacobs 

and  Heidelberger         . .  . .  . .  . .  . .       42a 

Production  of  formic  acid  by  yeast  In  media  containing 

.     Thomas  421a 

Utilisation  of by  yeast.    Thomas  .."        ..       77a 

Amines ;   Iodination  of  aromatic  by  means  of  iodine 

and  persulphate.     Elbs  and  Volk 173a 

Manufacture    of    aromatic    .  (P)    Du    Pont    de 

Nemours  and  Co 280a 

Oxidation  of .     Goldschmidt  224a. 

Preparation  of by  catalysis.    Mailhe       . .         . .     466a 

Substituting   halogens  for  amino  groups  in  aliphatic 

.  (P)  Chem.  Fabr.  Flora  385a 

Sympathomimetic .     Madinaveitia  . .  . .  . .     526a 

Aminoacetanilide  ;    Preparation  of  .    Hill  and  Kelsey    673a. 

Amino-acids   in   cane  juice  ;     Influence   of  on   sugar 

technology.     Waterman  and  Van  Ligten  . .          . .     794A 
Determination  of by  means  of  the  hydrogen  elec- 
trode.    Tague 431a 

Preparation  of  esters  of -.     Foreman  . .  . .     277a 

Rapid  volumetric  determination  of .    Foreman  . .     613a 

a-Amino-acids ;     Manufacture   of   complex   silver   salts   of 

.     (P)  Napp  640a 

2-Aminoanthraquinone  ;  Manufacture  of .    (P)  Fischer. 

and  Geigy    S.  A.         . .  442a*.  480a» 

o-Aminocinnamylidene-quinaldine  methiodide  ;  Synthesis  of 

.     Mills  and  Evans         685A 

Amino-derivatives  of  naphthalene  ;  Sympathomimetic . 

Madinaveitia     . .         . .         . .         . .         . .         . .     526a 

Aminohvdrindenecarboxylic  acid  ;  Manufacture  of  a  phenyl- 

ated .    (P)  Chem.  Werke  Grenzach  A.-G.    . .     802a 

Aminosulphonic  acids  ;    Manufacture  of .     (P)  Traube     427a 

Manufacture  of  tanning  substances  from  N-  and  O-aryl- 

sulpho  derivatives  of  aromatic  .     (P)  Ges.  f. 

Chem.  Ind.  in  Basel 666a. 

o-AminothiophenoI ;     Action    of   on    ortho-quinones. 

Stahrfoss  225A 

Aminotoluic  acids  ;  Alkamine  esters  of and  other  similar 

compounds    of    such    acids.     (P)    Wildman,    and 
Parke,  Davis,  and  Co.  426a. 
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Ammonia :    Advantages  of  synthesis  of  at  very  high 

pressures.     Claudo 
Apparatus  (or  catalytic  preparation  of  nitrogen  oxides 

from  .    (P)  Hartli  

Apparatus  for  production  of  synthetic  : 

(P)  Gardiner         

(P)  Ocnoral  Chemical  Co..  and  De  Jahn 
Apparatus    for    purlfving    nitrogen-hydrogen    mixtures 
prior  to  synthesis  of .    (P)  General  Chemical 

CO.,  and    l>e   .Jahn 

Catalyst  for  oxidation  of : 

(P)  Manchot  and  Haas 

Ferley        

Catalytic  oxidation  of : 

v  nun  .urn  and  Kose    . . 

(P)  Tallani  

Catalvtlc  production  of  nitrogen  oxides  from .    (P) 

Permutlt  A.-Q.  

Catalytic  synthesis  of .     Guichard  and  others     . . 

Colorlmetrlc  determination  of in  water.    Koltholf 

coolers;    Working  of  .     (P)  Klonnc 

l>i  termination  of  in  the  gases  in  tho  synthetic 

process.     (P)  Itideal  and  Tarrant    .. 

Determination  of ■  in  oil  and  fat  preparations,  such 

as  Turkey-red  oil  etc.     Welwart 

Determination  of in  soils.    Matthews 

Determination  of in  urine,  serous  liquids,  and  tho 

oxidised   liquid   of  tho    Kjeldahl   method.     Hahn 
and  Kootz 

Direct  recovery  of  from  distillation  gases.    (P) 

Piette,  and  Soc.  Franco-Beige  de  Fours  a  Coke  . . 
J  nsposal  of  waste  liquor  in  recovery  of from  dis- 
tillation gases.     (P)  Phoenix  A.-G.  fur  Bergbau  u. 
ElUttenbetrieb  .. 

Distillation  of  in  analysis.     Davisson 

Electrically  heated  bomb  for  synthesis  of .    Davis 

and  Bryan 
Equilibrium    in    the    system    ammonium    thlocyanate 

.    Foote  and  Hunter 

tlame  ;    Formation  of  frco  hydrogen  in  the  reversed 

.     Muller 

Franco-German  convention  in  connexion  with  produc- 
tion of  synthetic  

gas  ;    Action  of  very  concentrated  solutions  of  iodic 

add  OB .     Deniges  and  Barlot 

gas  equilibrium;    Calculation  of  the  .     Maurer  .. 

gas  ;    Iodic  acid  as  microehemieal  reagent  for  gaseous 

.    Deniges.. 

German  comments  on  Claude's  process  for  synthetic 

production  of 

and  the  like  ;   Manufacture  of .    (P)  Calvert 

Manufacture  of .    (P)  Haslup 

Manufacture  of from  ammoniacal  liquor  and  milk 

of  lime.    (P)  Otto  und  Co 

Manufacture  of  ammonium  salts  from  industrial  gases 

containing  .    (P)  Chem.  Fabr.  Kalk 

Manufacture  of  anhydrous .    (P)  Lowenstein 

Manufacture  of  — —  from  atmospheric  nitrogen.    (P) 
General  Chemical  Co.,  and  Dc  Jahn 

manufacture  ;   Claude  process  of  synthetic 

Manufacture  of  combustible  gas  or  coke  and from 

peat  and  the  like.    (P)  Sauer 

Manufacture  of from  crude  ammoniacal  liquor. 

(P)  Piron  

Manufacture  of  from  crude  calcium  cyanamide. 

(P)  Otto  und  Co 

Manufacture  of from  crude  cyanides.    (P)  Metzger. 

and  Air  Reduction  Co. 

Manufacture  of from  cyanamide.     (P)  Brodtkorb, 

and  Norsk  Hydro-Elektrisk  Kvaelstofaktieselskab 

Manufacture  of  cyanides  for  preparation  of  .    (P) 

Thorssell  and  Lunden 
Manufacture    of    cyanogen    and    -.    (P)    Balfour- 
Guthrie  Investment  Co. 

Manufacture  of  dicyanodiamide  and  from  crude 

calcium  cyanamide.    (P)  Stickstoffwerke  Ges.     . . 

Manufacture  of  dry from  nitrolim.  (P)  Wiedemann 

Manufacture  of  formates  and ■  from  cyanides,  ferro- 

.vanides,    and    cyanised    briquettes.    Heise    and 

Foote 

Manufacture  of from  gas  liquor.    (P)  Schuchardt 

Manufacture  of  mixtures  of  hydrogen  and  nitrogen  by 

decomposition  of .    Davis  and  Olmstead 

Manufacture  of  mixtures  of  nitrogen  and  hydrogen  for 

synthesis  of : 

<P)  Ellis  and  Lutkins 

(P)  Gerfln  and  others 

(P)  Harger  

Manufacture   of  nitric  acid   from  .    (P)   General 

Chemical  Co.,  and  De  Jahn  

Manufacture  of  nitric  oxide  from .    (P)  Bayer  und 

Co.  
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187a 

782a 

334a 

108a 

689a 

190a 

187a 

204A 
300a* 

688a 
362  a 
761A 
334A 

516A 

727A 
308a 

735A 
814a* 

395A 
316A 

401A 

265A 

187a 

305R 

781A 
61a 

695a 

114R 
404A 
110A* 


22A 
21A 

231 A 
381R 

6A 

108a 

448a 

749A 

295A* 

190A 

579A* 

404A 
6S6A 

362a 
742a 

362a 

231A 
656A 
516A 

748a 

64a 


Manufacture  of  synthetic : 

(P)  Clancv,  and  Nitrogen  Corp.  ..         ..     688a 

i  Pi  Claude,  and  L'Air  Liquide  ..  ..     335A* 

(I'l  Gardiner         231A 

( P)  Greenwood 231a.  488A,  688a 

(P)  Metzger  334a 

(P)  Kideal  and  Tarrant  616a 

Material  for  use  in  operations  with  hydrogen  under  high 
pressure  and  at  high  temperatures,  especially  for 

catalytic  preparation  of .    (P)  Badische  Anilin 

u.  Soda  Fabrik  656a 


FADE 
Ammonia — continued. 

Oxidation  of  ■ 

(P)  Classen,  and  Chemical  Foundation.  Inc.  . .       21a 

(P)  Goold-Adams  and  others 62a 

(P)  Jones  and  Parsons  . .         . .         . .       23a* 

(P)  Tonlolo  820a* 

oxidation  ;  Heat  of  reaction  of .    Taylor  . .         . .       61a 

Oxidation  of to  nitric  acid.     (P)Henwood..  ..     696a 

oxidation  ;    Theoretical  aspects  of .    Baumann  . .     485a 

plant  In  Italy  ;    Synthetic . .         . .         . .     276R 

plant ;    Proposed  synthetic  . .         . .         . .       40r 

Preventing    volatilisation    of    from    ammoniacal 

solutions  by  means  of  calcium  chloride.    Stutzor  . .     699a 

Purification  of .    (P)  Parsons  and  Jones    ..         ..     108a 

Purification  of  compressed  gases  for  testing  catalysts  for 

synthesis  of  .     Davis      ..  ..  ..  ..     401a 

Purifying  gases  for  synthetic  production  of .    (P) 

L'Air  Liquide  . .         . .         . .         . .         . .         . .       63a 

Recovery  of in  beet  sugar  manufacture.     Donath    379a 

Recovery  of from  coal  gas.    (P)  Torrey,  jun.,  and 

Semet-Solvay  Co.       ..         ..         ..         ..         ..     651a 

Recovery  of from  coke-oven  gas.  (P)  Soc.  Franco- 
Beige  de  Fours  a  Coke         814a* 

Recovery  of ■  from  coke-oven  and  like  gases.    (P) 

Soc.  Ind.  de  Prod.  Chim.      ..         ..         ..         ..     741a 

Recovery  of  from  distillation  gases.    (P)  Gcbr. 

Hinselmann 622a 

Recovery  of  ■  in  gasification  processes.    (P)  Berg- 

mann-Elektrizitats-Werke  A.-G 358a 

Recovery  of by  means  of  sodium  bisulphate.    (P) 

Vis  334A 

Recovery  of from  producer  gas  etc.    (P)'  Chrystal    405a 

recovery  stills  ;   Determination  of  thiocyanates  in  waste 

liquor  from  — ■ — .     Shaw       . .  . .  . .  . .     664a 

Relative    accuracy    of    colorimetric    and    titrimetric 

methods   for   determination   of  .    Allen   and 

Davisson  . .  . .  . .  . .  . .  . .     105A 

Removal  of from  high-pressure  gases.     (P)  Maxted 

and  Smith         21a 

Removing  hydrogen  sulphide  and  from  gases  or 

vapours  containing  less  hydrogen  sulphide  than 
ammonia.    (P)  Feld 783a 

respirators  ;  Absorbent  for  — ■ — .    Perrott  and  others  . .     105a 

-saturator.     (P)    Roberts,    and    American    Coke    and 

Chemical  Co 294a 

scrubbing ;  Partial  and  total  pressures  of  aqueous 
solutions  of  ammonium  carbonate,  with  special 
reference  to .    Terres  and  Weiser         . .         . .     780a 

Steam  consumption  in  manufacture  of from  crude 

calcium  cyanamide.     Baumann        . .  . .  . .     401A 

-still  waste  liquors  ;    Purification  of : 

(P)  Basore,  and  Koppers  Co.  . .         . .       80A 

(P)  Davis  and  others 80a 

(P)  Dieterle  and  others  80a 

stills  ;  Recovery  of  hydrogen  sulphide  from  waste  liquor 

from .    (P)  Otto  und  Co 627a 

Synthesis  of at  verv  high  pressures  ; 

(P)  L'Air  Liquide  487a 

Claude        61a,  655a 

and  tar  recovery  process  for  producer-gas.    (P)  Van 

Ackeren,  and  Koppers  Co.    . .         . .         . .         . .         7a 

Transformation  of  synthetic  into  a  transportable 

product  directly  utilisable  for  agriculture,  in  con- 
junction with  production  of  sodium  carbonate. 
(P)  L'Air  Liquide       266a 

Treating_  gases  containing  carbon  monoxide  in  con- 
nexion   with    synthesis    of    .    (P)    General 

Chemical  Co..  and  De  Jahn  . .         . .         . .     543a 

Very  high  pressures  and  synthesis  of .     Claude    . .     746a 

-water  ;    The  system  .    Postma      . .         . .         . .     569a 

Withdrawal    of    gases    from    apparatus    for   synthetic 

manufacture  of .    (P)  Davies  . .         . .         . .     510a 

Works  for  production  of  synthetic in  Germany    . .     399r 

Ammoniacal  brine  ;   Carbonation  of .    (P)  Schad       . .     489a 

liquor ;    Automatic  supply  of  steam  in  distillation  of 

.    Frere 746A 

liquor ;     Continuous    stills    for    dissociation    of    . 

(P)  Fabry         590a 

liquor  ;    Determination  of  thiocyanates  in .    Shaw    564a 

liquor  ;   Partial  and  total  pressures  of  aqueous  solutions 

of  ammonium  carbonate,  with  special  reference  to 

concentration  of .     Terres  and  Weiser  . .  ..     780a 

Ammonium  bicarbonate  ;  Manufacture  of  a  stable,  odourless 

form  of  .    (P)  Oesterr.  Verein  fur  Chem.  u. 

Metall.  Produktion 22a 

bisulphate  ;  Manufacture  of .    (P)  Badische  Anilin 

und  Soda  Fabrik        334a 

carbonate  ;  Interaction  of  carbon  bisulphide  with . 

Gilflllan 891a 

carbonate  ;   Manufacture  of  — — ■.    (P)  Badische  Anilin 

u.  Soda  Fabrik  394a 

carbonate  ;  Partial  and  total  pressures  of  aqueous  solu- 
tions of  — ■ — ,  with  special  reference  to  ammonia 
scrubbing  and  concentration  of  ammoniacal  liquor. 
Terres  and  Weiser      ..         ..         ..         ..         ..     780a 

Ammonium  chloride  :  Direct  production  of from  am- 
monium carbonate.  (P)  Wagenmann,  Seybel  und 
Co 722A 

Manufacture  of from  ammonia  and  alkali  or  alka- 
line-earth chlorides.     (P)  Salzwerk  Heilbronn  A.-G.     448a 

Manufacture   of   metamorphous -.      (P)   Pfanst  ehl. 

and  Special  Chemicals  Co.    . .         . .         . .         . .     488a 
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Ammonium  chloride — continued. 

Phenomena  observed  during  the  melting,  freezing,  and 

boiling  of  mixtures  of  and  other  chlorides. 

Hachmeister     . .         . .         . .         . .         . .         . .     332a 

Recovery  of from  coal  gas.    (P)  Mueller    . .         . .     593a 

Transition  of  dry  .     Smith  and  others      . .  . .     107a 

works  ;  Report  on by  the  Alkali  Inspector  . .     277r 

Ammonium  compounds  ;  Conversion  of  nitrogen  compounds 

from  carbides  into .    (P)  Mewes        . .         . .     404a 

compounds;  Conversion  of  urea  into .    (P)  Giertsen    174a 

compounds  ;  Recovery  of from  urine.    (P)  Wichel- 

haus  and  Angerstein  . .  . .  . .  . .     488A 

hydrogen  fluoride  ;   Titration  of .    Chase  . .         . .     569a 

magnesium    carbonate ;     Manufacture    of    .    (P) 

"  Lipsia  "  Chem.  Fabr 295a 

molybdate  ;    Recovery  of  from  phosphoric  acid 

determinations.     Neubauer  and  Wolferts  . .         . .     317a 

Ammonium   nitrate  ;    Caking  of  .     Lowry  and  Hem- 

mings 102t 

Deliquescence  and  drying  of  .    Prideaux..       179R,  182T 

explosives.    See  under  Explosives, 
fertilisers.    See  under  Fertilisers. 

Formaldehyde  method  for  determining .    Grtssom    332a 

Freezing  point  and   transition  temperatures  of  . 

Early  and  Lowry        . .  . .  . .  . .  . .     105A 

Liquefaction  of for  explosive  charges.     (P)  Dynamit 

A.-G.  vorm.  Nobel  und  Co.  430A 

Manufacture  of  : 

(P)  Berlln-Anhaltische    Maschinenbau  A.-G. . .     364A 

(P)  Freeth  and  Cocksedge        656a 

(P)  Partington  and  Jones         . .         . .      266a,  335a* 
(P)  Partington  and  others       ..         ..      266a,  335a* 
Ammonium  perchlorate  explosives.    See  under  Explosives. 

perchlorate  ;   Manufacture  of : 

(P)  Carlson,  and  Aktiebolaget  Carlit  . .         . .     450a* 

(P)  Given  and  others 544A 

phosphates ;     Solubility     of     mono-     and     di-  . 

Buchanan  and  Winner  . .         . .         . .         . .     515a 

polysulphide  wash.     Eyre  and  others 80A 

salts  ;   Manufacture  of : 

(P)  Amsterdamsche  Superfosfaatfabr.  ..     231a 

(P)  Curphey  231A 

salts ;    Manufacture  of from  industrial  gases  con- 
taining ammonia.     (P)  Chem.  Fabr.  Kalk  . .  . .       22A 

salts;    Microchemical  test  for  .     Van  Zijp  ..     781a 

salts  ;   Purification  of .    (P)  Bredlik  . .         ...     597a 

silicate : 

Schwarz  and  Liede         . .         . .         . .         , .     721a 

Schwarz  and  Souard       . .  . .  . .  . .     229a 

Ammonium    sulphate :     Absorption    of    moisture    by,   and 

caking  of  .     Sheard        . .  . .  . .  . .     515A 

Caking  of .     Atwater  and  Schulze 332A 

Feld  process  for  manufacture  of  from  coke-oven 

gases.     Raschig  818A 

Influence  of  sodium  chloride  upon  fertilising  action  of 

.     Lemmermann  and  Einecke  . .  . .  . .       75A 

Manufacture  of  : 

(P)  Bailey  and  others    . .  . .  . .      156A,  597A 

(P)  Carpenter,  and  Riter-Conley  Manufacturing 

Co 64a* 

(P)  Lessing  819a 

(P)  Linder  and  Lessing  . .  . .  . .     447a 

(P)  Shadbolt  and  Grainger 544a 

(P)  Soc.  Franco-Beige  de  Fours  a  Coke  . .  405a 
(P)  South  Metropolitan  Gas  Co..  and  Wright  447a 
(P)  South  Metropolitan  Gas  Co..  and  others  . .     447a 

Manufacture  of  alkali  nitrates  and .     (P)  Rcinau  . .     449A 

Manufacture  of  from  calcium  sulphate  and  am- 
monium carbonate.     (P)  Badische  Anilin  u.  Soda 

Fabr 364a 

Manufacture  of from  coal  gas  or  producer  gas.    (P) 

Francke  191A 

Manufacture  of from  distillation  gases  by  means  of 

sodium  bisulphate.     (P)  Von  der  Forst       . .  . .     447A 

Manufacture  of from  gas  liquor  and  gypsum  : 

(P)  Chem.  Ind.  A.-ti.,  and  Wolf        . .         . .     364a 

(P)  Otto  und  Co.  488a 

Manufacture  of  from  gypsum.     Wride     . .  . .     154A 

Manufacture  of  neutral : 

Shewring 485A 

(P)  South  Metropolitan  Gas  Co.,  and  others    . .     447A 

Melting  and  boiling  point  of .    Janecke    . .         . .     818a 

Mi  ltina  point  of  normal  .    Caspar  ..         ..     485a 

Partial  replacement  of  sulphuric  acid  by  a  bisulphate 

solution    in    manufacture    of    .     (P)    Berlin- 

Anhaltische  Maschinenbau-A.-G 364a 

prices  206R 

Production  of  potassium  nitrate  and from  potassium 

salts.     Hampel  . .  . .  . .  , .  . .       18a 

Purification  of  .     (P)  Sloss 231a 

Raising from  saturators  by  means  of  compressed 

air.    (P)  Collin  405a 

Reaction  tower  for  conversion  of  ammonium  carbonate 

into    ■ by    means    of    calcium    sulphate.     (P) 

Otto  und  Co 448a 

recovery  from  coke-ovens.     Smith         . .         . .         . .     196T 

Recovery  of  Bodium  sulphate  and  coke-oven  and 

like  gases.    (P)  Soc.  Ind.  de  Prod.  Chim.  . .     616a 

Relation  of  certain  acidic  to  basic  constituents  of  the  soil 

affected  by  .     Howard 343a 

Restrictions  on  exnort.  of . .         . .         . .         . .     224R 

Washing  .    (P    Dodge,  and  Barrett  Co 63a 

as  weed  killer          . .         . .         , .         . .         , ,         , ,     340r 
works;    Report  on by  the  Alkali  inspector        '. '.     277r 
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Fischer  and  Schneider  . .  . .  . .  . .     288a 

•washing  and  degreasing  plant ;    Beater-arms  for  . 

(P)  Irwin  341A* 

See  also  Petroleum  spirit 

Benzoic  acid-antipyrine  ;  The  binary  system .  Kremann 

and  Jtarktl        . .  . .  . .  . .  . .  . .  557a 

and    its    derivatives  *     Volatility    of ■   in    steam. 

Sidgwick  466a 

Electrochemical  oxidation   of  .     Fichter  and  Uhl  246a 

Manufacture  of .     (P)  Waller  and  others  ..  ..  833a* 

Manufacture  of  substituted  esters  of  .     (P)  Soc, 

Chim.  U sines  du  Rh6ne         . .  . .  . .  . .  43A 

Heat  of  combustion  of .     Richards  and  Davis     ..  621  a 
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Benzoic  acid — continued. 

Manufacture  of .     (P)  Poulenc  Freres  and  others. .     527a 

Manufacture  of  from  toluene.     (P)  Coblentz  and 

others 291a 

Purification  of by  fractional  condensation.   Phillips 

and  Gibbs         ..  ..  ..  ..  ..  ..     425a 

Reaction  of based  on  its  diazotisation.    Guerbet. .     559a 

Separation  of  saccharin  and  .     Schowalter  . .     134A 

Benzoketodihvdrothiazine  ;    Dyestuffs  derived  from  . 

Herzbg 152a 

Benzol ;    Apparatus  for  fractional  distillation  of  wash  oil 

saturated  with  .     (P)  Weirauch  . .  . .     398a 

Continuous  fractional  distillation  of  — — : 

(P)  Barbet  et  Fils  et  Cie 56a 

(P)  Soc.  Franco-Beige  de  Fours  &  Coke       . .     100a 

Continuous    purification    and    neutralisation    of    . 

(P)  Heinemanu  and  Hellmann         777a 

Determination  of in  coke-oven  gas  and  scrubbing 

oil.     Shuttleworth        . .  . .  . .  . .  . .     357a 

Determination  of  thiophen  in  commercial .     Meyer     151a 

and  homologues;    Purification  of  .     (P)  Phcenix 

A.-G.  fur  Bergbau  und  Huttenbetrieb       . .  . .     567a 

hydrocarbons  of    coke-oven    gas ;    Recovery  of  

from  the  washing  oil.     (P)  Hartmann       ..  ..     653a 

light   oils  ;     Recovery   of   crude    products   from  . 

(P)  Tschudy 623a 

or  the  like  ;    Purification  of  .    (P)  South  Metro- 
politan Gas  Co..  and  others  . .         . .         . .     777a 

as  motor  fuel ;    Report  on  road  tests  with  . .       58r 

prices  . .  . .  . .  . .  . .  . .  . .       79r 

production  in  1919  ..  ..  ..  ..  ..     15lR 

production  in  1920  419R 

Production  of  motor  in  medium  and  small  gas- 
works.    Steding           . .  . .  . .  . .  . .         4a 

Recovery  of  benzol  and  its  homologues  from  acid  sludge 

produced  in  purification  of  — — .     (P)  Stephenson     777a 
recovery  from  coke-ovens.     Smith  ..  ..  ..     196T 

Rectification  of  : 

Masfaraud  304T 

(P)  Otto  und  Co.  398a 

refining ;    Still  for  recovery  of  sulphuric  acid  used  in 

.     (P)  Schroder 744a 

Sale  of by  Ministry  of  Munitions  . .         . .     187r 

See  also  Benzene 

Benzyl  alcohol ;   Stability  of  solutions  of .    Macht  and 

Shohl 801a 

Benzyl  chloride  ;    Manufacture  of  and  of  homologues 

and  substitution  products.     <P)   Levinstein,  Ltd., 

and  others         . .  . .  . .  . .  . .  . .         9a 

Bequest  to  the  Society  by  the  late  Dr.  R.  Messel  . .         . .     229R 

Beryllium.     See  Glucinum 

Beverage    extracts  ;     Manufacture    of    solid    soluble    . 

(P)  Lippen.  and  Postum  Cereal  Co.  ..  ..     464a 

Beverages  ;    Brewing  low  alcoholic  malt  .     (P)  Nowak    276a 

De-alcohol ising  fermented .    (P)  Sippel  and  others    381a 

Electrically  carbonating .    (P)  Bloom       ..         ..     494a 

Manufacture  of  alcohol  and  de-alcoholised  from 

fermented  liquors.     (P)  Schneible    . .  . .  . .     310a* 

Manufacture  of  alcohol -reduced  .     (P)  Heuser     . .       77a* 

Manufacture  of  food  .     (P)  Kellogg  and  others  . .     638a* 

Manufacture  of  non-intoxicating  : 

(P)  Straus  463a 

(P)  Wilhclmy.  sen 463a 

Means  for  cooling .     (P)  Price        ..  ..  ..     347a* 

Bicarbonates  ;   Continuous  stills  for  dissociation  of  solutions 

of  alkali .     (P)  Fabry 590a 

Determination  of  carbon  dioxide  in  ■ in  presence  of 

carbonates.     Hartmann  . .  . .  . .  . .     746a 

Bichromates ;     Transforming   alkali   chrornates   into   . 

(P)  Vis 190a 

Bile  ;  Purification  of for  use  as  detergent.    (P)  Horken- 

bach 495a 

and    detergents ;     Manufacture    of    ■ .    (P) 

Boehringer  Sohn  . .  . .  . .  . .  . .     756a 

Binders  ;   Manufacture  of  bituminous .     (P)  Henderson    593a 

Binding  material ;    Manufacture  of  from  hop  stems. 

(P)  Chem.  Bleicherei  Jetter  102a 

Biochemistrv  ;   Endowments  for at  Cambridge  Univer-  ■ 

sity         203R 

Bird-lime  :  Manufacture  of  a  working  form  of  Turkish  ■ . 

(P)  Cleghorn.  and  Gayner  Pneumatic  Co.  . .     826a* 

Birmingham  University;    Need  for  extensions  at  - — -   ..     340R 

Bismuth ;    Gravimetric  determination  of as  phosphate 

and    its    applications    in    ore    analysis.    Schoeller 

and  Waterhouse  . .  . .  . .  . .  . .     377r 

-lead  alloys.    Herold  723a 

-manganese  alloys.     Siebe  . .  . .  . .  . .       27a 

ores:  Treatment  of  tin,  tungsten,  and .    Hitchcock 

and  Pound        . .  . .  . .  . .  . .     195a 

Separation  and  determination  of  lead  and .     Luff    283a 

in  U.S.A.  In  1918 1S3R 

Bismuth  oxide  ;    Manufacture  of  .     (P)  Darling,  and 

Ellis-Foster  Co.  749a 

peroxides.     Worsley  and  Robertson       . .         . .         . .     230a 

Bisquinonyl benzidines  as  vat  dyestuffs.     Brass  and  Papp    329a 

Bisulphates ;    Furnaces  for  production  of  sulphates  from 

.     (P)  Verein.  Chem.  Fabr.  in  Mannheim     . .     783a 

Manufacture  of  alkali  sulphates  and  sulphuric  acid  from 

alkali .     (P)  Bayer  und  Co 722a 
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Bisulphites — rontinued. 

Purification  01   gases  containing  sulphur  dioxide  pro- 
duced by  calcining  alkali .    (P)  A.-G.  Dynamit 

Nobel 

Bitumen:     Extraction  ot  rom   mineral   aggregates. 

Walciab  and  Rice 
in  Mesopotamia 

Bituminous  acid-proof  coatings  for  concrete  surfaces 

binders!    Manufacture  ol •    (P)  Henderson 

concrete     pavements ;      Manufacture     of     .    (P) 

Henderson 
material ;    Manufacture  ol  in  filamentary  form. 

(P)  Barrett  Co.  

minerals;    Production  of  oil  from .    (P)  Zeller  und 

Umelin 

ores  ;  Retort  ovens  (or  distillation  of .    (P)  Ifauscr 

rocks;    Extracting  oils  and  hydrocarbon  material  from 

in  situ.     (P)  Day  

slate  ;   Furnaces  for  distillation  of .    (P)  La  Porta 

and  Do  Bartolomeis 

Black  powder.    Set  under  Towder. 

Blankit ;    Evaluation  of .    Bruhus        

Blast-furnace  gas.     See  under  Gas. 

practice  ;    British  .     Clements 

practice  ;    Chemical  and  thermal   conditions  in  . 

Wright 

Slag.     See  under  Slag. 

Blast-furnaces.    See  under  Furnaces. 

Bleaching  apparatus  and  the  like.    (P)  Fish 

-boiler  plant.    (P)  Tiitsch  

cellulose  and  like  substances  ;  Apparatus  for .    (P) 

Berglind 
composition.     (P)  Kadish  and  others     .. 
composition  and  process.    (P)  King  and  Haines 
cotton  fabrics  containing  coloured  threads : 
Aue 

Strieker 

and    like    machines;     Mechanism    for   stretching    and 

guiding  fabrics  in  .     (P)  Thornber  and  Hen- 

shiiwood 
or  like  treatment  of  cops ;    Apparatus  for  .    (P) 

Rescb  and  Clavel 

open  fabrics ;    Apparatus  for  .    (P)  Hunt 

paper  yarns  and  fabrics.     (P)  Jagenberg 

with  permanganate.     Kind 

preparations ;     Efficiency   of   active   oxygen   in   . 

Grun  and  Jungmann 
process  ;    Elimination  of  nitrogen  from  vegetable  fibres 

in  the  .     Higgins 

Scouring  vegetable  fibres  to  accelerate  and  facilitate 

subsequent  .     (P)  Watremez 

textile  fabrics  and  yarns  in  rope  form  :  Machines  for . 

(P)  Morley,  and  Bleachers'  Assoc.,  Ltd. 
yarn  in  hank  form  ;   Machines  for .    (P)  Lord  and 

Lord 186A, 

Bleaching  powder  ;   Manufacture  of .    (P)  Rudge 

Blood  ;    Improvement  and  treatment  of  .     Rasch 

Incineration  of  prior  to  analysis  of  mineral  con- 
stituents.    Desgrez  and  Meunier 

Preparation  of  a  tannin-albumin  compound  from . 

(P)  Knoll  und  Co 

Preservation  of .     Oppenhoimer 

Blown-out  shots    in    coal-minea  ;    Analytical   method   for 
detecting  .     Hutchison  and  Barab 

Board  of  Trade  ;    Reorganisation  of 

Bohemia  ;    Glass  industry  of ■     . .  . .         . ,     133R, 

Boiler-clinker;  Use  of for  concrete.     Nitzsche  . . 

plants    in    chemical    industry ;     Efficiency    of . 

Brownlie 

plants  ;  Exact  data  on  running  of  steam .   Amount 

of  steam  used  by  steam  jets.     Brownlie 

Boilers ;    Carbon   dioxide    recorders  and  their    application 

in  control  of  efficiency  of  .     Oldham 

Cewee  of  loss  in  steam .    Jerdan  .. 

tor  distilling  water.     (P)  Turnbull  

intended  particularly   for  vaporising  mercury  or  other 

tluid    having  a  high   boiling   point.    (P)   General 

I  !  'trie  Co. 

"f  combustible  material  contained  in  ashes 

from  steam  .    (P)  Andre  

Rotary ..    (P)  Hellner  

Waste-beat  — .    (P)  Ball,  and  Babcock  and  Wilcox 

Co.  

Boiling  liquids ;    Suppressing  formation  of  froth  or  scum 
-     .     (P)  Wirth-Frey  and  Jenny-Henz. 
organic  materials,  especially  slaughterhouse  waste.    (P) 

.N  iessen 
pans  for  manufacture   of  confectionery ;    Installation 

of  .     (P)  McColl  and  others 

point   determinations  under  reduced  pressure  ;     Little 

noted  sources  of  error  in  .    Von  Rechenberg 

and  Brauer 
points :    li.'tirtnlnation  of with  small  amounts  of 

substance.    Arreguinc 

Bolivia  :   Output  of  antimony  and  wolfram  ores  in . . 

Potosi  mining  district  in  . .         . .         . .      ... 

Vyuni  mining  district  in  .. 
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Bones  ;  Manufacture  of  fat  and  protein  substances  from . 

(I')  Militarkonserven-l-'ahr.  lfcincmanu  und  I  lank. l     831a 

Manufacture  of  feeding  stuff,  fat,  and  glue  from  . 

I  PI  Goslar         733a 

Obtaining  edible  fat  aud  fodder  from .    (P)  Brix  . .     761a 

Book  reviews.     2:)R,  4I1R,  66R.  83R.  101R.  121R.  138R.  155r. 
174R.   192H,   210R.   228R.  246R,   2U3R.   282R.   297R, 

812B,   331R,  349k.   366R.   388R,   405R.   423R,   41CR 
Boots  for  uso  by  furnacemen.  molten  metal  workers  and  tho 

like  ;    Construction  of  .    (P)  Gammon  . .         4a 

Borax  Industry  iu  Czecho-Slovakla 361R 

Recovering  from  saline  waters.    (P)  Burnham  . .     232a 

Recovery  of  potassium  chloride  and  — —  from  certain 

waters.     (P)  Wrinkle  and  Kuhnert  ..         ..     657a 

Recovery  of  potassium  chloride  and  from  natural 

alkaline  deposits.    (P)  Sundstrom.  and  Solvay  Pro- 
cess Co.  . .         . .         . .         . .         . .         . .     657a 

Recovery  of  potassium  salts  and .    (P)  Jacobi,  and 

Pacific  Coast  Borax  Co.        . .         . .         . .         . .     657A 

Recovery  of  •  from  solutions  containing  sodium 

borates.     (P)  Sundstrom,  and  Solvay  Process  Co.     657a 

Separating from  potassium  chloride.    (P)  Wrinkle 

and  Kuhnert    . .         . .         . .         . .         . .         . .     657a 

Boric  acid  ;  Acidimctrie  estimation  of .     Van  Liempt  . .     363a 

frits  ;    Solubility  of  .     Blumenthal.  jun 408a 

Boron  derivative  of  pyrophosphoric  acid  ;    Manufacture  of 

a .    (P)  Levin 406a* 

halldes ;     Manufacture    of    fluid    .     (P)    General 

Electric  Co 448a 

Botany ;    Economic  and  chemical  industry.    Farmer    157R 

Bottlenoso  oil.    See  under  Oils,  Fatty. 

Bowking  cotton  goods  in  one  operation.    (P)  Mathesius  and 

Freiberger         . .         . .         , ,         . ,         . .         . .     720a 

Bran  :    Extracting  .    (P)  Reese 310a 

and  the  like  ;   Apparatus  for  extracting  nutritious  com- 
ponents from  — — .    (P)  Reese       . .         . .         . .     382a 

Manufacture  of  albumin  and  fat  suitable  for  fodder  from 

.    (P)  Versuchs-  und  Lebranstalt  fiir  Brauerei 

in  Berlin  798a 

Removal  of ■  from  whole  grain  for  purpose  of  making 

meal.    (P)  Wipperraann        . .         . .         . .         . .       78a 

Brass  borings  and  turnings  and  like  material ;  Separation  and 

extraction  of  dust  and  iron  from .     (P)  Sowden     304A* 

Casting  in  high-tensile  .    Maclean  . .         . .      109R,  301a 

condenser  tubes  :  Corrosion  of  70  :  30  .   Bengough 

and  others         109R,  369A 

Corrosion  of  ■  in  dilute  electrolytes.    Reedy  and 

Feuer 519A 

Effect  of  annealing  on  micrographic  structure  of  . 

Portevin  411A 

Electrodeposition    of    from    cyanide    solutions. 

Ferguson  and  Sturdevant      . .         . .         . .         . ,     723a 

foundry  ;    Measurement  of  the  casting  temperature  in 

the  .    Arnott 660a 

Influence  of  cadmium  on  properties  of .    Guiilet  . .     157a 

Manufacture  of .    (P)  Dutoit  and  Boever  . .         ..     413a 

Properties  of  60  :  40  .     Desch       . .         . .      216T,  250R 

Removal  of  internal  stress  in  70  :  30  by  low-temperature 

annealing.    Moore  and  Bcckinsale  . .         . .         . .     369a 

and    similar    scrap ;     Melting   .    (P)    Clark,    and 

Bridgeport  Brass  Co.  239A 

Tests  for  relative  corrosion  of .    Feuer    . .         . .     630a 

Brasses;  Constitution  of  certain  tin-bearing .  Campbell    629a 

Heat  treatment  of  beta .    Brayton  . .         . .     269a 

Similarity    in    micrographic    appearance    existing    at 
different  states  between  steels,  tin  and  aluminium 

bronzes,  and  .     Portevin  . .         . .         . .     630A 

Special  .     Guiilet        601a,  601a 

Brazil ;    Iron  ore  in  . ,         . .         . .         . .         . .     115r 

Market  for  cement  in  — - — ■  . .         . .         . .         . .     154R 

Mica  deposits  in  ■        . .  . .  . .  . ,  . .     221R 

Pita  {Fourcroya  gigatdra)  fibre  in  . .         . .     239R 

Proposed  rubber  industry  in  ..         ..         ..     274R 

Report  on  general  economic  and  financial  conditions 

of ,  1919.     Hambloch 385R 

Resources  of  Matto  Grosso  State  . .         . .         . .     258R 

Rubber  trade  of ■        34SR 

Tanning  industry  in  ■  173R 

Bread  ;    Colloid-chemistry  of : 

Liiers         499a 

Liiers  and  Ostwald         499a,  499a 

Ostwald 499a 

and  the  like  ;  Manufacture  of .    ( P)  Stephenson  . .     245a 

making ;    Manufacture  of  foods  or  stimulants  for  pro- 
moting growth  of  yeast  in  .    (P)  Geere  and 

Geere      . .         . .         . .         . .         . .         . .         . .     556a 

making  ;    Manufacture  of  a  foodstuff  from  sugar  beets, 

especially  for  use  as  adjunct  in  .    (P)  Von 

Langen  347a 

-making  properties  of  flour ;    Effect  of  organic  and  in- 
organic substances  on .    Masters  and  Maughan    796a 

making  ;    Use  of  buttermilk  in ■      . ,  . .  . .     131R 

making  ;    Yeast  foods  in  . .  . .  . .  . .     131R 

Manufacture  of .     (P)  Johns  and  Finks       ..  ..     831A 

Manufacture  of  leavened  : 

(P)  Kohman  and  Irvin  637a 

(P)  Kohman  and  others  170A 

"  Ropiness  "  in  .    Grant 10SR,  283R 

Brewing;    Malting  and  .    Petit 345a 

materials  ;    Consumption  of  ■  . .         . .         . .     239R 

water.     See  under  Water. 
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Brick  kilns.     (P)  Sharratt         450a 

kilns  or  the  like  ;    Burners  for  firing .    (P)  Atkins 

and  Colquhoun  . .  . .  . .  . .  . .     599a* 

Bricks ;  Drying  apparatus  for .  (P)  Secord  and  others       784a 

Egyptian .    Thompson  ..         ..         ..         ..       65a 

Forming  a  covering  and  hardening  coating  on,  or  im- 
pregnating   .     (P)  Sanders  and  Sanders         . .     599a 

and  the  like  ;    Plant  for   manufacture  of .    (P) 

Atkins  and  Colquhoun  ..  ..  ..  ..     599a* 

Manufacture  of  building .     (P)  Millard  and  others     157a 

Manufacture  of  dry-pressed from  clay.    (P)  Chem. 

Lab.   fur   Tonind.     und    Tonind.-Zeit.   Seger   und 
Kramer  . .  . .  . .  . .  . .  . .  . .     784a 

Tunnel  kiln  for  heat  treatment  of  .    (P)  Ionides, 

jun 297a 

Brine  ;   Carbonation  of  ammoniacal .     (P)  Schad         . .     489a 

Removing  calcium  and  magnesium  from  rock  salt  — — . 

(P)  Freeth  and  Munro  689a 

Brines;    Determination   of  bromine  in  .    Baughman 

and  Skinner      ..  ..  ..  ..  ..  ..       19a 

Determination  of  iodide  and  bromide  in .    Baugh- 
man and  Skinner        . .          . .          . .  . .  . .     446a 

Separation   of  constituents  of  .     (P)  Morse,  and 

American  Trona  Corp.  . .  . .  . .  . .     544a 

Treatment  of  alkaline  .     (P)  Bacon,  and  Solvay 

Process  Co 267a 

Briquette  presses.     <P)  KofYroth  149a* 

Briquettes ;    Dryer  for .    (P)  Plummer.  and  American 

Briquet  Co 714a 

fuel- ;    Manufacture  of .     (P)  Hills  . .  . .     260a 

fuel- :   Treatment  of  coal  in  manufacture  of .    (P) 

Smith 714a 

Furnaces  for  carbonising  .     (P)  Smith       . .  . .     509a 

Manufacture   of  .     (P)   Smith,  and   International 

Coal  Products  Corp 325a 

Manufacture  of  from  flue-dust  or  sawdust.    (P) 

Michel  and  Raskin      . .  . .  . .  . .  . .         5a 

Manufacture  of from  metal  turnings.     (P)  Magnet- 

Werk  Ges 303a 

Manufacture  of from  peat  moss.     (P)  VIraann    . .     714a 

ore- ;   Manufacture  of .     <P)  Hills  and  Wheeler    . .     238a 

Presses  for  forming  .     (P)  Reol 743A* 

Briquetting  coal  and  other  powdered  material.     (P)  Rutgers- 

werke  A.-G..  and  Teichmann  ..  ..  ..     775A 

of  lignite.     (P)  Runge,  and  International  Coal  Products 

Corp 325a 

machines.     (F)  St.  Louis  Briquette  Machine  Co.  . .         7a* 

material ;    Purifying  burner  gases  and  manufacture  of 

.     (P)  Briggs.  and  General  Chemical  Co.        . .     544a 

Oklahoma  coal.     Davis      . .  . .  . .  . .      337E,  591a 

ores.     (P)  Vogel.  and  General  Briquetting  Co.  . .  . .     754a 

British  Association  ;    Meeting  of at  Cardiff    . .  . .     299e 

British  Association  of  Chemists  ,.  ..  ..  ,.     377R 

British  Chemical  Plant  Manufacturers'  Association  , .     407r 

British  Columbia  ;    Clays  in  — — 272r 

Discovery  of  arsenic  in  ■        . .  . .  . .  . .     319R 

Iron  ore  deposits  in  ■  . .  . .  . .  . .       38r 

Metallurgy  in  . .  . .  . .  . .  . .     218r 

Mineral  output  of  —  in  1919  339R 

British  firms  ;    Foreign  control  of  ■         . .  . .  . .     258r 
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Displacement  of  the  nitro-group  by .     Dhar  . .     703a 

Extraction  of  from  brine.  *(P)  Dow,  and  Dow 

Chemical  Co 518a 

Manufacture  of  hyrlrobromic  acid  from  free .     (P) 

Consolidierte  Alkaliwerke       ..  ..  ..  ..       20A 
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Bromoacetone ;    Manufacture  of  mono-  .    (P)  Riedel 
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A.-G 385a 
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PAGE 
Bronze — continued. 
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Broon  fibres;    Improving  .     (P)  Nesselanbau-Ges.      ..     330a 
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materials;  Manufacture  of  waterproof .     (P)  Perry, 
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Rekord-Zement  Ind.  Ges 785a 
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Detection  of  coal-tar  dyes  in .     Gilmour    . .  . .     464a 

fat ;    Crismer  value  of. .     Vandam  . .  . .       39a 

fat;   Differentiation  of  • and  other  fats.     Reilly  and 

Hiekinbottom 804a 

making ;    Determination   of   fat   in    milk   and    cream 

for  .     (P)  Hoyberg         831a* 

substitutes ;    Manufacture  of  .     (P)   Clayton  and 

Nodder  637a 

Buttermilk  ;    Drying  .    (P)  Collis.  and  Collis  Products 

Co 831a 

Use  of  in  bread  making      ..  ..  ..  ..     131r 
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production  during  .     Speakman  ..  ..     760a 
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(P)  Weizmann 701a.  732a 

(P)  Weizmann  and  Hamlyn 276a 

Formation   of  acetone   and   by  fermentation   of 

starch  by  Bac.  granu/obacter  pectinovorum.  Speakman    38lA 
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Pardee  and  others      . .         . .         . .         . .         . .     458a 
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by  fermentation.     Speakman  . .  . .  . .     555a 

Use  of as  a  solvent  for  anthocyanins.     Rosenheim     262a 
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.     Reilly  and  others 421a 
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Butjibenzene ;     Heat    of    combustion    of    tertiary    . 
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Butryometer  ;  Composition  of  sediment  obtained  in  Gerber's 
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Reiss 637a 
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Water-soluble  vitamin  B  in  .    Whipple 
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Cacao ;     Apparatus    for    grinding    or    mixing    .    (P) 

Postraneckv 465a* 

butter:    Digestibility  of .    Gardner  and  Fox        ..  277a 

Cacodyl ;   Preparation  of  non- In  flammable .     (P)  Merck  207a 
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OtAsLu  combine  in  Japan        112lt 
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substitutes   and   in   so-called    caffeine-free    coffee. 

Vautier 423a 

Manufacture  of  .     (P)  Datta            675a 

Preparation  of  double  compounds  of  with  alkali 
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Cakes  and  the  like  ;   Manufacture  of .    (P)  Stephenson  245a 
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Calamus  root;    Extraction  of  useful  substances  from  . 

(P)  Deppe  Sonne,  and  Zeltschel 675a 

Calcining    lime,    dolomite,    magnesite,    cement,    etc.    (P) 

Helmsoth  491a 
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for .    (P)  Reol 773A 
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Bearing  metals  containing  .     Hart  ..         ..     630a 
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- — -.     Ewe 585a 
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Electrolytic  production  of  .     Rrace  . .         . .     370a 
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Kolthoff  768A 
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boiling.     Windisch  and  Dietrich 486a 
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carbonate  ;    Natural In  relation  to  chemical  com- 
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chloride,  potassium  chloride,  and .     Lantsberry 
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Continuous  manufacture  of  crude  .    (P)  Lang  . .  679a 
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Manufacture  of  crude  : 

<P)  Duchemin 488a 
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Yields  in  manufacture  of .    Pluvinage     . .         . .     485a 
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hydride  ;    Manufacture  of  .     (P)  Kiesewalter      . .     406a 

hydride  ;    Some  reactions  of .     Reich   and   Serpek     230a 

hydroxide  ;    Carrying  down  of ■  by  precipitates  of 
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iodide  ;    Manufacture  of  organic  derivatives  of  . 

(P)  Spitz  467a 
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oxalate ;     Manufacture    of    ■ .    (P)    Dupont    and 

Hanke 675a 
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Duschak  747a 
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amylodextrin  and  -.    (P)  Lecinwerk  Laves   ..     802a 

phosphate  ;     Manufacture  of  di-  ,   and  fertiliser 

produced  therewith.     (P)  Sadtler    ..  ..  ..     201a 

phosphate  ;  Recovering  proteins,  magnesium  phosphate, 

and from  acid  waste  waters  from  maize  steep- 
ing.    (P)  Giesecke 671a,  798a 
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Jolibois 107a 

phosphates  ;    Mechanical  treatment  of  trl-  .    (P) 

Comp.  des  Phosphates  de  Constantine       . .          . .     794A 
saccharate  ;    Coagulation  of  rubber  latex  with  . 

Stevens 826a 

salts  ;    Antagonistic  action  of towards  other  salts 

in  soils  as  measured  by  ammonification  and  nitri- 
fication.    Greaves        . .  . .  . .  . .  . .     758A. 

silicate  ;    Effect  of  dl- on  an  acid  soil.     Hartwell 

and  Pember 698A 

Calcium  sulphate  cements  ;   Setting  of .     Haddon    162R,  165T 

Effect  of on  cement.     Witt  336a 

Effect  of on  solubility  of  soils.     McCool  and  Millar     497a 

Formation  of  double  salts  of  potassium  sulphate  and 

at  100°  C.     Anderson  and  Nestell     . .  . .     401a 

Manufacture  of  ammonium  sulphate  from  .     (P) 

Badische  Anilin  u.  Soda  Fabr.        ..  ..  ..     364a 

Manufacture   of  ammonium   sulphate  from   gas-liquor 

antl  .     (p)  otto  und  Co 488a 
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Calcium  sulphate — continued. 

Obtaining   sulphur   from    sulphur  dioxide    and   

(P)  Akt.-Ges.  f.  Anilinfabr 

products;    Retarder  for .     (P)  Culver 

Reaction   tower   for   manufacture   cf  ammonium   sul 

phate    from    ammonium    carbonate    and    

(P)  Otto  und  Co 

Treatment  of  liquors  containing  .    (P)  Sauerbrey 

See  also  Gypsum 

Calcium   sulphide  ;     Manufacture   of   .    (P)   Deutsche 

Petroleum  A.-G 

Cali.     See  under  Colombia 

Calorific  value  of  volatile  liquid  mixtures  ;    Determination 

of  .     Barsky         

Calorimeter ;    Deferential  air  thermometer  and  recording 

gas  .     Madsen  and  Herber 

Electrical  adiabatic  .     Cohen  and  Moesveld 

Gas .    (P)  Laird  and  Doherty        
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Pont  de  Nemours  and  Co. 

Manufacture  of  synthetic in  U.S.A. 
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production  in  the  British  Empire 

production  in  Burma 

Rapid  determination  of  water  in  crude .     Lane  and 

Lubatti 

Recovery  of from  gaseous  mixtures.     (P)  Bregeat 
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Canada ;    Aluminium  transmission  lines  in  

Antimony  developments  in  New  Brunswick 

Asbestos* fields  in  Quebec 
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Coal  industry  in  Alberta 

Coal  situation  in  
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Industrial  water  power  development  in  — 
Maple  sugar  in  Quebec 

Mineral  discoveries  in  ■ ■ 

Natural  gas  in  

New  oxygen  plants  in ■ 

Oil  developments  in  Western  Ontario    . . 

Oil  fields  of  ■ 

Opportunities  for  British  manufacturers  in 
Opportunities  for  industrial  chemistry  in 

Paint  and  varnish  industry  in  

Paper  industry  in 

Paper  and  pulp  industry  in 

Petroleum  discovery  in  N.W.  

Production  of  starch  and  glucose  in in  1918 

Report  on  trade  of for  1919.     Field  and  Beale    . . 

Resources  of .    Price-Greene 

Rubber  industry  in  

Saskatchewan  Bureau  of  Industries 

Suggested  nickel  coinage  for  

Trade  of  in  period  Jan.  1919  to  Jan.  1920 

Wood  distillation  industry  in in  1918     .. 

Zinc  output  of  

Zinc  oxide  plant  in  

Canadian  Institute  of  Chemistry 

Canals  and  inland  waterways;    Practicability  of  develop- 
ing    

Candle-nut  oil.     See  under  Oils.  Fatty. 

Candles;    Manufacture  of  paraffin  wax  .    Lach 

Caoutchouc;      Analytical    estimation    of    synthetic    . 

Hubener 

Bromination  and  constitution  of .     Schmitz 

and  caoutchouc-like  substances  ;  Accelerating  vulcanis- 
ation of  .    (P)  Peachey 

and  caoutchouc-like  substances  ;  Vulcanising  natural 
and  artificial .     (P)  Gaisman  and  Rosenbaum 

Hot  vulcanisation  of  ■ .     Kirchhoff 

Manufacture    of     vulcanised  ■ .       (P)     Scott,    and 

Goodyear  Tire  and  Rubber  Co. 

Recognition  of  artificial in  technical  rubber  analysis. 

Harries 

Solvent  for  extraction  of .    (P)  Tetralin  Ges. 


Cook 


612a 
677a 
769a 

340a 
382R 

331R 

296T 
526A 
381R 
306R 

174A 
236R 

611A 
149R 
379R 

50T 
734a 

185R 

147R 
319R 
112R 

176R 
445R 
112R 
356R 
319R 
379R 
435R 

304  R 
415R 
319R 
404R 
415R 

147R 
356R 
200R 
56R 
290R 
147R 
304R 
147R 
304R 
419R 
136R 
335R 
347R 
290R 
398R 
435R 
386R 
222R 
197R 
435R 
378R 
147R 
136R 
200R 
112R 
147R 

147R 
79R 


775a 


307a 
73a 


460A 
418A 


307a 
665a 


C  a  ou  tchouc — continued . 

substances  and   vulcanisation   products  ;    Manufacture 

of .    (P)   Bedford,   and    Goodyear   Tire   and 

Rubber  Co 

Vulcanising  dissolved  .     (P)  Peachey 

See  also  Rubber. 

w-Caproic  acid  and  its  derivatives ;    Preparation  of  . 

Adams  and  Marvel     .. 

Capsaicin  ;    Constitution  of  .    Nelson 

Capsicum  :    Constitution  of  capsaicin,  the  pungent  principle 

of  .     Nelson 

Caramel  content ;  Determination  of as  means  of  esti- 
mating sugar  lost  by  superheating  in  the  refinery, 
Koydl 

Manufacture  of .     (P)  Daniel 

Presence  of  furfural  in  — — ■ 
Carbamide.     See  Urea. 

Carbazole  ;   Manufacture  of  high -percentage .     (P)  Soc. 

d'Eclairage,  Chauffage.  et  Force  Motrice 

Manufacture  or  isolation  of  .     (P)  Burt,  Boulton, 

and  Haywood.  Ltd.,  and  Miles 

Metallic  salts  of  .     Franklin 

Purification  of .     (P)  South  Metropolitan  Gas  Co.. 

and  Kirby         291A, 

Carbides ;    Manufacture  of  nitrogen  compounds  from  . 

(P)  Carlson,  and  Aktiebolaget  Nitrogenium 
Carbocyanines.     See  under  Quiuoline  dyestutfs. 

Carbodiphenylimide ;     Preparation    of    from    si/mm-. 

diphenyl  thiourea   by   means   of    arsenic  trioxide. 

Herzog 
Carbohydrates   contained   in   plants,    vegetable      offal,   and 

natural  and  industrial  waste  products ;    Utilisation 

of .     (P)  Darrasse  Freres,  and  Dupont 

Ethylene   oxide    structure   of   some   ,     Armstrong 

and  Hilditch 
of  fresh  and  dehydrated  vegetables.    Falk 
Manufacture  of  acetates,  etc..  from .     (P)  Randall, 

and  Industrial  Chemical  Co. 
Manufacture  of  alkyl  ethers  of  .     (P)    Lilienfeld, 

and  Chemical  Foundation,  Inc. 
Manufacture  of  explosives  from  .     (P)  Harburger 

Chem.  Werke  Schon  und  Co..  and  Daitz 
Manufacture  of  saccharic  and  tartaric  acids  from . 

(P)  Diamalt-A.-G 

Procuring  and  securing  products  from  — ■ — .     (P)  Reid, 

and  International  Nitrogen  Co. 
Treatment   of   residues   containing  .     (P)    Effront 

and  Boidin 

in   steel. 


123a 

605A 


279A 
348a 


348a 


420a 
345  a 

288R 


9a,  328a* 


328a 
348a 


623a* 
450a* 


48  U 


Carbon ;     Apparatus   for   determination   of   — 

Dovey 
black  ;    Apparatus  for  estimating  yield  of  ■ from 

natural  gas.     Neal 

black  ;  Apparatus  for  producing .     (P)  Paterson  . . 

black  ;    Channel  process  of  making .     Neal 

black  ;  Disc,  plate,  and  cylinder  processes  for  production 

of .     Neal  

black ;     Properties   and    uses   of   .    Perrott    and 

Thiessen 

Combustion  of  .    Miiller 

Decolorising  .     See  under  Decolorising. 

Determination  of in  ferro-alloys.     Rottmann 

Determination    of   free   in   tar.     Waterman   and 

Barkhuysen 

Determination  of in  iron.     Yensen 

Determination  of in  organic  substances.     Lescceur 

Determination  of in  steel 

Direct  formation  of  carbon  monoxide  by  burning 

in  pure  oxygen.     Miiller 
Electrical  endosmose  of  molten  sodium  chloride  into 

Ostwald 

electrical  resister  ;    Zig-zag  .     (P)  Thomson 

electrodes.     See  under  Electrodes. 

Equilibrium   between   methane,   hydrogen,   and   . 

Coward  and  Wilson 

Free in  coal  tar  and  pitch.    Hodurek 

graphitic;  Determination  of .     Selvig  and  Ratliff. . 

and  the  like  ;    Manufacture  of  substantially  pure . 

(P)  Williams,  and  Nitrogen  Products  Co. 

Manufacture  of  gaseous  fuel  and  .     (P)  Rose 

rods  ;    Furnace  for  baking .     (P)  Meiser 

temper- ;    Crystalline   nature   of  obtained  from 

cast  iron.     Iokibe 
Variety  of  formed  in  reaction  between  calcium 

carbide  and  nitrogen.     Remel6  and  Rassow 

Carbon  bisulphide  :    Extraction  and  recovery  of ■.    (P) 

Colman  and  Yeoman 

Interaction  of with  ammonium  carbonate.  Gilflllan 

Manufacture  of -.     (P)  Dow  and  others 

Proposed  manufacture  of  In  New  Zealand 

Carbon  dioxide  ;  Absorption  apparatus  for  determining 

in  flue  gases.     (P)  Boulton 

Apparatus  for  determination  of  in  furnace-gases, 

(P)  Cossor         

Apparatus  for  determining  small  quantities  of . 

Costantino 

Ascarite,  an  absorbent  for  — ■ — •.     Davidson 

content  of  natural  waters ;  Relationship  of  hydrogen 
ion  concentration  to  .     Greenfield  and  Baker 

Continuous  electrolytic  determination  of  in  flue- 
gases  etc.    Von  Haken 

Determination  of .    Slator 128R, 
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783a 
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735a 

704A 

755A 

130a 

706a 

342a 
577A 
701 A 


377a 
217a 

367a 

150a 

367a 
469a 
201R 

217a 

29a 

29a 


94a 
622a 

486a 

689a 
715  a 
755a 

785  a 

485a 

567a 

801a 
657a 
147R 

210A 

283a 

175a 
7lR 

798A 

613  a 

149T 
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Carbon  dioxide — continued. 

Determination  o(  in  bicarbonotcs  in  presence  of 

itt-s*.     Hart  maim  , .  ..  ..  ..     740a 

1 1,  -termination  of in  insoluble  carbonates.  Robinson     687a 

Determination  of in  moorland  water.     Rodt      ..     550a 

Urt.iimu  Ltmn  m  solvent in  water.     Noll  ..     5SlA 

l.nrieliiiiL.'   atmosphere  surrounding   plunta  with  . 

fp)  Etiedel        667a 

fortUleer;     I'se  of  blast  furnace  waste  gases  a3  . 

Kiedel 125A 

Influence  of  atmospheric on  alkallim-trlc  titrations 

with  phenolphth&Ielo  as  indicator,     Bruhns       ..     678a 
Manufacture    ot    .    (P)    Newhouse.    and    AUls- 

ChaJmera  Muurofacturlng  Co.  294a 

tfanuracture    of    acetone    and    .    (P)    Soc.  Anon. 

Lclerles  et   Forges  de  lirmlny        ..         ..         ..      44a 

Manufacture  of  a  highly  clUclent  absorbent  for  . 

,n  Von  der  ffelde 406a 

Manufacture  of  technically   pure   nitrogen,   hydrogen, 

and from  natural  gas  and  air.     (P)  Herman. .     267A 

HJoro-analytlcal  determination  of  water  and  In 

minerals.      Almstrom  ..  ..  ..  ..      176A 

atlCfO-analytlcal  determination  of  oxygen,  combustible 

rases,  and .    Schmlt-JeuBen    ..        ..        ..    316a 

ten    and    their   application    in    boiler    efficiency 

control.     Oldham        144R 

Keeoverlng  —  from  gases.     (P)  Deutsche  Oxhydrle 

L-Q 783A 

deduction  of by  extremely  finely  divided  hydrogen. 

Senghelte  596a 

treatment  of  garbage  and  production  of therefrom. 

-  n   I  tanks         40A 

i  tUlsatlon    of    impure    gases    containing    -.    (P) 

Ki.  1-1 489A 

See  also  Carbonic  acid 

Carbon  monoxide  ;    Apparatus  for  Indicating  and  recording 

quantities  of in  hydrogen  or  gases  containing 

the  same  and  for  like  purposes.     (P)  Rldeal  and 

Taylor 23a 

Determination  of ■  in  air  contaminated  with  motor 

exhaust  gases.    Teague         . .         . .         . .         . .     768a 

Direct  formation  of  ■  by  burning  carbon  In  pure 

oxygen,    afuller  217a 

Electromotive  activation  of  .    (P)  Hofmann      ..     410a 

Electromotive   act  Ivity   of  .    Hofmann    . .         . .     515a 

lateraetion  of  steam  and  as  conditioned  by  iron 

oxide  and  by  copper.     Armstrong  and  Hikliteh..     446a 

Oxidation  of  .     (P)  Hofmann  431a 

Production   of  in   flames   of   gases.    Kling   and 

Florentin  147a 

Rapid  determination  of in  air.     Lamb  and  Larson     132a 

Removal  of from  air.     Lamb  and  others  . .  . .     424a 

Removal  of  from  gas  mixtures.     (P)  Frankel   ..     742a 

Treating    gases    containing    in    connexion    with 

synthesis  of  ammonia.    (P)  General  Chemical  Co., 

and   l>e  Jahn    ..  ..  . .  ..  ..  ..     543a 

1'iiiform  movement  of  flame  in  mixtures  of  air  with 

mixtures  of  methane,  hydrogen,  and  — — .   Payman      95a 

Carbon  tetrachloride   fire   extinguishers ;    Poisonous  gases 

from  .     Fieldner  and  others     . .  . .      397R,  800a 

Velocity  of  adsorption  of by  charcoal.    Hamed . .     424a 

Carbonaceous  materials  ;    Apparatus  for  distillation  of : 

(P)  Burney  149a 

(P)  Perry 511A.  566a 

(P)  Wallace  743a* 

materials ;    Apparatus  for  recovering  oil  from  . 

<P)  Wallace 743A* 

materials;   Carbonising .    (P)  Wells         ..         ..     685a 

materials ;       Destructive     distillation     of     : 

(P)    Perkin,  and  .Nitrogen  Products  and  Carbide 

Co..  Ltd.  8A 

(P)  Poore  814a 

nals ;       Extracting     hydrocarbons     from     . 

(P)  itock  593A 

rials;     Heating  of  vertical  retorts  for  distillation 

of  .     (P)  West  and  others        813A 

materials ;    Manufacture  of  hydrocarbon  liquids  from 

.    (P)  Rousseau 716a 

materials;    Retorts  for  distilling  .     (P)  West  and 

others 741A 

Carbonate   rocks ;    Determination   of   combustible    matter 

In  .    Fieldner  and  others         ..         ..         ..     155a 

*  arl  -luluctometric  titration  of  .     Kolthoff    735a 

Determination    of    carbon   dioxide    in    insoluble   . 

Robinson  687a 

Investigation  of  mixtures  of  phosphates  and  in 

presence    of   capillarity   active   indicators   of   acid 

and  alkaline  nature.     Windisch  and  Dietrich      . .     524a 

■  nation  of  in  presence  of  capillarily  active 

Indicators  of  acid  and  alkaline  nature.     Windisch 

and  Dietrich 524a 

M .inufacture  of  alkali .     (P)  Hene  and  Van  Haaren     110A 

Carbonatlon  of  beverages;    Electrical  .    (P)  Bloom..         4a 

Carbonic  m  Id  ;   <  onductometrlc  titration  of .    Kolthoft    735a 

Prolonged    action    of    on    silicates    and    quartz. 

non  and  Marchal  ..  ..  ..  ..     490A 

S>e  also  Carbon  dioxide 

Carboniferous  material ;    Utilisation  of  low-grade  ■  in 

manufacture  of  Portland  cement.    (P)  Lesley     . .       65a 
inces;    Gasification  of .    (P)  Strache  439a 


PAGE 

Carbonisation  of  bituminous  substances ;    Two-chambered 

abaft  kiln  for  low- temperature .    (P)  Torfent- 

gasung-Stauber  Ges.  ..        ..        ..        ..        ..    815a 

of   cellulose,    peat,   etc.    by    treatment   under   pressure 

and  heal  In  presence  of  liquids.    (1*)  liillwlller  ..    815a 
of  coal,  carbonaceous  materials,  oil  shales,  and  the  like. 

(P)  Christopher  441a 

of  coal;    Comparative  method  of  determining  heat  of 

.     Weyman  168T 

of  coal ;   Semi-coke  obtained  by  low-temperature . 

Fischer  and  Gluud 218a 

of  coal  In  vertical  retorts  with  steaming  ..      199R.  507a 

of  fuel  in  vertical  coke-ovens  and  the  like.    (P)  Davlea    148a 
Low-temperature  — ■ — ■ : 

Fischer  and  Gluud         ..        ..        ..        ..    259a 

Tern  54A 

low-temperature ;    Distribution  of  the  nitrogen  of  coal 

on  — ■ — .     Gluud  and  iireuer  . .  . .  . .     259a 

low-temperature  ;   Suitability  of  German  coals  for . 

Fischer  and  Gluud 258a,  258a,  259a 

of  peat ;    Oven  for .    (P)  Schroter  . .         . .     393a 

plants  ;    Furnace  gates  for  .     (P)  Wells     . .  . .     327a* 

plants  ;     Withdrawal  of  gases  or  vapours  from  . 

(P)  Davies         510a 

retorts  ;  Mechanically  operated  coke-withdrawing  appar- 
atus as  applied  to  inclined  and  vertical  ,    (P) 

Mitchell  540A* 

Variations  in  effected  by  temperature  changes  in 

the  top  of  the  coking  chamber.     Middleton         . .       94a 
of  wood  and  other  carbonaceous  material.     (P)  Wells     685a 
See  also  Coking 
Carbonising  articles.     (P)  Wilbur  and  others  ..  ..     694a 

See  also  Case-hardening 
Carbonising  machines  for  fibrous  materials.     (P)  Allsop  and 

others    . .         . .         . .         . .         . .         . .  . .     185a 

wool,  cotton,  or  like  fibres  ;    Machines  for  — .    (P) 

Charlesworth 12a 

Carbons.     See  under  Electrodes 

Carbonyl  chloride.     Paterno  and  Mazzucchelli        . .  . .     333a 

Action  of on  industrial  iron  containers.    Delepine 

and  Ville  403a 

Decomposition  of  — —  by  water ;  estimation  of  escaped 

gases.    Delepine  and  others             . ,         . .         , ,     403a 
Detection    and    estimation    of   free    chlorine   in   . 

Delepine  402a 

Determination  of  hydrogen  chloride  in .    Delepine 

and  others        403a 

Determination  of  ■ ■  in  titanium  chloride.    Delepine 

and  Lafore        . .         . .         . .         . .         . .         . .     403a 

Preparation  and  properties  of  .     Pope  and  others    377E 

Carboxvl  groups  ;    Elimination  of from  organic  acids. 

(P)  Marsh  582a 

Carboxylic  acids.     See  under  Acids 

Carboys  ;    Manufacture  of  .    (P)  Brown,  and  Spring 

Stopper  Co 336a* 

Cardboard  and  the  like  ;  Machines  for  manufacture  of . 

(P)  Thiry  654a* 

and  the  like  ;  Production  of  a  paste  for  the  manufacture 

of .    (P)  Lottero  513a 

Rendering  grease-  and  water-proof.    (P)  Buch- 

binder 653a 

Cardenas.     See  under  Cuba 

Carminic  acid.     Dimroth  and  Kam  merer      . .         , .         . .     399a 

Carnallite  ;    Extraction  of  potassium  chloride  from  ■■-   -  by 

the  cold  process.     (P)  Kaliwerke  Grossherzog  von 

Sachsen  A.-G.,  and  Hepke  „.  ..  ..     364a 

Separation  of  potassium  salts  from .    (P)  Salzwerk 

Heilbronn  and  others  ..  ..  ..  ..     405a 

Carrots ;    Effect  of  cooking  on  water-soluble  vitamin  B  in 

.     Miller 830a 

Extraction  of  fat-soluble  factor  of  by  solvents. 

Zilva 609A 

Carvacrol ;    Fusion   of  sodium   p-cymenesulphonate    with 

sodium  hydroxide  for  production  of  .    Gibbs 

and  Phillips 278a 

Carvomenthol :   Resolution  of  inactive into  the  optical 

antipodes.    Paolini     . .         . .         . .         . .         . .     173a 

Carvomenthols ;    Isomeric  -.     Paolini 173a 

Case-hardening.    (P)  Whyte 576a* 

baths;    Use  of  calcium  cyanamide  in .     Shinier..       39r 

furnace.     (P)  De  Bats,  and  New  Process  Metals  Corp.     338a 
Industrial   control  of  depth  of  — — .     Galibourg  and 

Ballay 491a 

the  like  ;    Mixtures  for  locally  preventing  .    (P) 

Whyte 695a* 

See  also  Carbonising. 

Casein-aluminium  compounds  ;  Manufacture  of  water-soluble 

.     (P)  Wulflng 427a 

Behaviour  of  different  varieties  of as  regards  their 

increase  in  viscosity  when  heated.     Chorower       ..     670a 

compositions.     (P)  Dunham  ..  .,  ..  ..     380a 

Influence  of  method  of  manufacture  on  use  of in 

glue  making.     Butterman      . .  . .  . .  . .     274a 

Manufacture  of  a  colloidal  solution,  neutral  to  the 
taste,  from  — — .  (P)  Monhaupt.  and  N.  V.  Jurgens 
Vereenigde  Fabr 204a 

Manufacture    of    horn-like    material    from    .    (P) 

Weiss 36a,  343a* 

Proximate  analysis  of  commercial  .     Browne     . .     124a 
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Case  i  n — co  nt  inued. 

Solubility  of in  dilute  solutions  of  sodium  chloride 

and  its  dependence  on  hydrogen  ion  concentration. 

Ryd        131a 

solution  ;    Manufacture  of  stable .     (P)  Dunham. .     633a 

Tripeptide  containing  tryptophane  from .    Frankel 

and  Nassau       . .  . .  . .  . .  . .  . .     796A 

Caseinogen  ;    Composition  of .    Foreman         . .         . .     277a 

Cassava  industry  in  British  Guiana   ..         ..         ..         ..     381R 

Cassia  oil.     See  under  Oils.  Essential 

Casting  ingots.     (P)  Carlsson 787a 

ingots  in  vacuum  moulds.     (P)  Henderson     . .         . .     662a* 

molten  metal.     (P)  Earnshaw 69a 

pottery  and  like  articles.     (P)  Allen 156a 

Castings  ;  Manufacture  of .     (P)  Jeffries,  and  Aluminium 

Castings  Co 602a 

Manufacture  of  sound  .     (P)  Griffith         . .  . .     457a* 

Castor  beans  ;    Lipolytic  activity  of  soya  beans  and  . 

Barton 340A 

oil.     See  under  Oils,  Fatty 

oil  plant  in  New  South  Wales 111R 

seed  lipase  ;    Splitting  of  oils  by  means  of .    Sud- 

borough  and  others    . .  . .  . .  . .  . .     340a 

seeds ;     Splitting   oils   with    germinating    and    resting 

.     Laiwala  340a 

Catalase  of  bacteria.    Jacoby  ..         ..         ..         ..         ..     168a 

Chemical  kinetics  of  .    Yamazaki . .         . .         . .     555a 

from  Phtflhstachys  mitia  ;    Chemical  kinetics  of  . 

Yamazaki  . .  . .  . .  . .  . .  . .     463a 

Catalysis : 

Lewis  , .  . .  . .  . .  . .  . .     550a 

Maxted 72r 

applied  to  oil  hardening.     Knapp  . .  . .  . .     128r 

applied  to  oxidation  of  oils.     Morrell     . .  . .      128r,  153t 

Carrying   out    chemical   reactions   by   .     (P)    Soc. 

Chim.  Usines  du  Rh6ne        589a 

in  heterogeneous  systems.     Dhar  . .  . .  . .     332a 

of  hydrogen  and  oxygen  mixtures  at  ordinary  tempera- 
tures by  moistened  contact  surfaces.  Platinum 
metals     as     hydrogen     carriers.    Hofmann     and 

Zipfcl 265a 

from  an  industrial  standpoint.    Maxted  . .         . .       95t 

of    oxyhydrogen    gas    by    palladium    mixed    crystals. 

Tammann  ..  ..  ..  ,.  ..  . .     51 5  A 

Problems  in  contact  .     Taylor        ..  ..  ..       91a 

Promoter  action  in  .    Pease  and  Taylor  . .         . .     773a 

Reactivity     and     adsorption     in     heterogeneous  . 

Rideal 91a 

Studies  in  .  Mechanism   of  inversion  of  sucrose. 

Jones  and  Lewis         ..         ..         ..         ..         ..     794  a 

Thermal  problem  in  organic  contact  ,     Huff       . .     133a 

Catalyst  furnaces.    (P)  Greenwood  and  Tate  ..         ..     393a 

Catalysts  for  accelerating  oxidation  processes.     (P)  Piggot  . .     810a 

Ageing  of  colloidal  ■ .     De  Rocasolano        ..  ..     626a 

for    ammonia    synthesis ;     Purification    of    compressed 

gases  for  testing  .     Davis         ..  ..  ..     401A 

Apparatus    for    making    .    (P)    Richardson,    and 

Swift  and  Co.  437a 

Composition  for  making .     (P)  Ellis  . .  . .     355a 

Effect  of  surface  oxidation  on  metallic  ■ ■.     Rupert  . .     391a 

for  hydrogenating  oils  ;  Manufacture  of  — — : 

(P)  Ellis 790a 

(P)  Moore,  and  Brown  Co 791a* 

Richardson  . .  . .  . .  . ,  . .     459A 

(P)  Schuck  495a 

for  hvdrogenation  of  hard  oils ;    Preparation  of  . 

(P)  Kimura 198a* 

hydrogenation- ;    Influence  of  foreign    gases   on   . 

Thomas 15T 

for  hydrogenation  ;   Manufacture  of : 

(P)  Elder,  and  Allbright-Nell  Co 305a 

(P)  Schuck  418a* 

Manufacture  of  : 

(P)  Boyce,  and  American  Cotton  Oil  Co.     ..     477a 

(P)  General  Electric  Co.  323a 

(P)  Sulzberger 437a 

for  manufacture  of  acetaldehyde  from  acetylene,  and 
process  for  regenerating  such  catalysts.  (P) 
Soc.  des  Acieries  et  Forges  de  Firminy       . .  . .     582a 

Manufacture  of  oxidation .    (P)  Frazer  and  Scalione    571a 

Manufacture  of  powdered  metals  and  reduced  metallic 

compounds  for  use  as  .     (P)  Ellis      ..  ..     790a 

for  oxidation  of  ammonia : 

(P)  Manchot  and  Haas 190a 

Perley         187a 

Poisoning  of in  hydrogenation.    Thomas  . .         . .       15t 

for  reduction  or  hvdrogenation  purposes  ;    Production 

of  .     (P)  Radisson,  and  others  ..  ..     217a* 

for  synthetic  production  of  ammonia.    (P)  Clancy,  and 

Nitrogen  Corp.  ..  ..  ..  ..  ..     688a 

for  transformation  of  diazo  compounds.    Korczynski 

and  others         ..  ..  ..  ..  ..  ..     610a 

used  for  hardening  fats  ;   Revivifying .     (P)  Miiller 

Speisefettfabr.  A.-G "      ..     459a* 

used  in  hvdrogenation  of  fats ;    Regeneration  of  . 

(P)  Vis  198a 

used  in  hvdrogenation  :    Revivifying  spent  .    (P) 

Sehlinck  und  Co.  A.-G 34A.  756a 

Catalytic  actions  at  solid  surfaces.     Armstrong  and  Hilditch 

120T.  163A.  446A.  466a.  663a 
chemical  actions  and  law  of  mass  action.     Armstrong 

and  Hilditch 249r. 
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combination  of  gases.     (P)  Henwood     . .  . .  . .     596a 

heating  apparatus.    (P)  Soc.  Lyonnaise  des  R£chauds 

Catalytiques 328a* 

oxidation  of  alcohols  by  use  of  metallic  oxides  and  finely 

divided  metals.     Senderens  . .  . .  . .  . .     610a 

oxidation  ;    Dehydrogenation  of  primary  and  secondary 

alcohols  by  .     Moure u  and  Mignonac  . .     247a 

oxidation  by  unsaturated   compounds.     Bougault  and 

Robin 639a 

reactions  in  the  vapour  phase  ;    Producing  .    (P) 

Canon,  and  Barrett  Co.         . .  . .  . .  -  -     740a 

Catechin  ;    Constitution  of .     Nierenstein  . .      685a,  777a 

gambier- ;    Constitution  of .    Freudenberg  . .     729a 

Catechol.     Eisner  291a 

in  low- temperature  coal  tar.     Gluud      ..  ..  ..     151a 

Catechols  :    Transformation  of  cyclohexanones  into  . 

Cusraano  . .         . .         . .         . .         . .         . .       42a 

Catecholsulphonephthalein.    See  3.3'-Dihydroxybenzaurine- 
2''-sulphonic  acid. 

Cathode  rays  ;    Utilisation  of  thermic  effect  of  .    (P) 

Sinding-Larsen  ..         ..         ..         ..         ..     150a* 

Cathodes  for  cathode-ray  discharge  tubes  employing  a  high 

vacuum ;      Incandescence     .     (P)     Ges.     fitr 

drahtlose  Telegraphie  ,.         ..         ..         ..     815a 

Cattle  food  ;   Manufacture  of  ■  from  tannery  offal.    (P) 

Meyer  und  Co.  204a 

food  ;   Obtaining  and   other  products  from  reeds. 

(P)  Verwertung  inlandischer  Produkte  Ges.  . .     185a 

foods  ;   Sugar  in  — — .     Collins  and  Spiller        . .  . .       66t 

Erratum      82t 
foods.     See  a  ho  Feeding-stuffs  and  Fodder. 

Caustic  pot  settings.     Wheeler  332a 

potash.     See  Potassium  hydroxide, 
soda.    See  Sodium  hydroxide. 

Celloisobiose.     Ost  and  Prosiegel         ..  ..  .,  ..     421a 

Celluloid  ;   Determination  of  nitrogen  in with  the  nitro- 
meter.    Nicolardot  and  Vourloud    . .          . .          . .  174A 

films  :    Obtaining  products  from  .     (P)  Pierson  . .  686a 

industry.     Sproxton            ..          ..          ..          ..          ..  352r 

industry  in  Japan   ..          ..          ..          .,          ..          ..  176R 

industry  in  Switzerland      . .          . .          . .          . .          . .  306R 

or  the  like  ;   Manufacture  of  substitutes  for .    (P) 

Robinson-Bindley  and  others           . .       14A.  307A*.  568a 

-like  masses  ;    Manufacture  of  .     (P)  Dreyfus      . .  445a* 

Manufacture  of  films  and  plates  of .    (P)  Deutsche 

Celluloid-Fabr.              227a 

Manufacture  of  uninflammable  .     (P)  Dreyfus    . .  153a* 

manufacturers  ;    Combination  of  Japanese  . .  14R 

products :    Recovering  silver    from .     (P)  Horton  676a 

substitutes  ;    Manufacture  of .     (P)  Bayer  und  Co.  624a 

Cellulose  ;    Absorbent  power  for  gases,  and  constitution  of 

.     Oddo 12a 

Action   of  alkaline-earths  on  incrustations  of  various 

kinds  of .     Schwalbe  and  Becker         . .  . .     612a 

Action  of  hydrogen  peroxide  on  .     Haller  . .     817a 

Adsorption  capacity  of .     Rona  and  Michaelis     ..     594a 

Apparatus  for  bleaching  .     (P)  Berglind  . .     227a* 

Cantor  lectures  on  .     Cross  ..  ..  ..  ..     124R 

Carbonisation  of by  treatment  under  pressure  and 

heat  in  presence  of  liquids.     (P)  Billwiller  . .  . .     815a 

Catalytic  action  in  oxidation  of .    Wilson       128R,  177T 

Colloidal  .     Schwalbe  58a 

Constitution  of .     Hess  . .  . .  . .  . .     512a 

cotton- ;    Application  to  industry  of  recent  researches 

on  viscosity  of .     Punter  . .  . .  . .     333T 

and    its  derivatives  ;    Continuous   washing   and   dehy- 
dration of  .     (P)  Miiller  400a 

Determination  of  in  rubber  goods.     Epstein  and 

Moore 343a 

Determination  of in  wood  : 

Dore  400a 

Mahood 718a 

Digestion  of  woody  fibres  with  chlorine  for  production 

of .     Waentig  and  Gierisch      . .  . .  . .     817  a 

Disintegrating  and  extracting  liquid  from  crude  . 

(P)  Melzer         665a 

Dissociation  of  mordant  salts  by  .     Schwalbe     ..       58a 

Drying in  continuous  strips.     (P)  Mallickh  . .     153a 

and  its  esters.     Duclaux  and  Wollman    . .  . .  . .     528a 

fabrics ;    Improving   .    (P)   Exportingenieure   fur 

Papier-  und  Zellstofftechnik  185a 

Fermentation  of  .     Fowler  and  Joshi        . .  . .       93R 

Fermentation  of for  production  of  acetic  acid.     (P) 

Power  Gas  Corporation,  and  Langwell      ..  ..       38a 

fibre  ;    Manufacture  of  .     (P)  De  Cew       . .  . .     744a 

formations  ;    Production  of .     (P)  Minck  . .  . .     103a 

Heating with  benzene  under  pressure.    Fischer  and 

Schneider  225a 

hemi- ;    Manufacture  of  from  wood  by  the  soda 

process.     (P)  Kittelsen  and  Kittelsen         . .  .«,     779a 

Manufacture  ot  gas  mantles  from  .     (P)  Deutsche 

Gasglublicht  A.-G 441a 

Manufacture  of from  highly  lignified  plants.     (P) 

Liiders 226a 

manufacture  ;    Measuring  and  regulating  acidity  of  sul- 
phite liquor  for .     (P)  Crandon.  and  Crandon 

Manufacturing  Co.       . .  . .  . .  . .  . .     483a 

Manufacture  of  from  moss  or  peat.     (P)  Hilde- 

brandt 227a 
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Cellulose— continued. 

manufacture  ;   Removing  water  from  the  pulp  Bheet  In 
.    (l'>   Wiener,  ami   Aktlebolaget   Karlstads 

V  .[U-t.i.l     . . 

Manufacture  of  solutions  of  or  of  materials  con- 

tsinlDg  cellulose.    (P)  Zellstotf-fabrik  Waldhof    .. 

Manufacture   of   from   wood    or   other   ivllulosic 

inatuial.    (P>  Zellstoff-fahrlk  Waldhof,  and  others 

materials :  Prolonged  action  of  a  moderate  heat  on . 

Knecht 

Hetnylatlon  of .    Denham   .. 

Modification  of In  the  beetling  process,    Cross 

mucilage.    Schwalbe  ana  Becker  ..        ..     330a, 

i  ion  of  ■ 

(P)  Claeseen         

(!•)  Valdafy         

Nitration  of  webs  of .     (P)  JSiederliinder  .. 

Preparation  and  properties  of  a  highly  oxidised  . 

Knecht  and  Thompson 

preparations;     Purifying    and    improving    ■ .    (P) 

Elektro-Osmose  A.-G. 

Process  of  dissolving .    (P)  Ostenberg,  and  Inter- 
national Cellulose  Co. 

products  ;   Displacing  liquids  from by  other  liquids. 

(!•)  Elektro-Oamose  A..-G 

Purification  of  different  kinds  of .    Schwalbe  and 

T 

and  similar  solutions  ;  Manufacture  of  a  wool  substitute 

from  .     (P)  Glanzfaden  A.-G 

soda-:     Elimination    of    malodorous    substances   from 

waste     gases    from     manufacture    of    .    (P) 

Jbe 

soda-;    Manufacture  of  .    (P)  Itlnman 

soda- ;    Manufacture  of from  vegetable  materials. 

(P)  Midler         

soda- ;  Manufacture  of from  wood,  straw,  esparto. 

rushes,    bamboo,    maniia.    and    other    vegetable 

materials  by  double  digestion.    (P)  Milller 
solutions:    Manufacture  of  artificial  fibres  from  . 

i  P)  Schrelner 
solutions  ;    Viscosity  of  cuprammonium .      Gibson 

and  others 
sulphite- ;     Detection    of    in    tanning    extracts. 

Knowles 

sulphite- ;    Industry  of  in  Sweden 

sulphite- ;    Method  of  indirect  boiling  in  manufacture 

of  .     (P)  Hult 

sulphite- :   Recovery  of  cymene  in  manufacture  of . 

(I')  Akerblom    . .  

sulphite- ;    Waste  lyes  from  manufacture  of See 

und*r  Sulphite-cellulose. 

Titration  of  alkalinity  or  acidity  of .     Qvist 

Turbidimeter  for  solutions  of .     Shcppard 

Two-stage  process  of  obtaining .    (P)  Fuchs 

T'se  of as  cattle  fodder.     Scurti  and  Morbelli 

Utilisation    of    phosphoric    acid    from    superphosphate 

manufacture     in     saccharineation     of     .     (P) 

Schmidt,  and  Chem.  Fabr.  Rhenania 

waste  lyes  ;   Decolorisation  of .     (P)  Wipfler 

waste  lyes  ;   Dry  distillation  of  concentrated .    (P) 

Schacht 
waste  lyes  ;    Dry  distillation  or  drying  of  .     (P) 

Aktiebolaget  Cellulosa.  and  Magnuson 
waste  lyes;    Dry  distillation  of with  strong  bases 

in  presence  of  steam.    (P)  Rinman  *. .        15a, 

waste    lyes ;    Manufacture    of    a    material    resembling 

dextrin  from  .     (P)  Claass        

waste  lyes  ;  Material  for  sizing  paper  obtained  from . 

(P)  lOchl  

wood-;    Manufacture  of  .     (P)  Rinman     .. 

wood  -;  Manufacture  of  highly-purified as  substitute 

for  cotton  in  chemical  industries.     (P)  Schacht    . . 
wood-  ;     Manufacture    of    material   for   nitration   from 

cotton  and  .     (P)  Claessen        

wood- ;  Preparation  of  material  for  nitration  from . 

(P)  Claessen 

Cellulose  acetate.    Fenton  and  lierrv  

acetate  compositions  ;    Manufacture  of  ■ : 

<P)  Jarvis  

(P)  Seel,  and  Eastman  Kodak  Co. 

acetate     compounds ;     Non-inflammable     ■ .       (P) 

Lindsay,  and  Celluloid  Co 

acetate  films  on  glass.    (P)  Deuts.  Gasgliihlicht  A.-G.  . . 
acetate  films ;    Manufacture  of  non-inflammable  . 

(P)  Stevenson 

acetate;    flexible  product  having  a  basis  of .     (P) 

Dt,  and  Soc.  Anon.  dcs'Etabl.  Dupont 

acetate;    afannfacture  of : 

(!■)  Levey  

.  and  Celluloid  Co. 
acetate  ;    Manufacture  of  compositions,  preparations,  or 

articles  having  a  basis  of  .    (p)  Dreyfus    14a. 

acetate  ;    Manufacture  of  guttapercha  substitute,  resist- 
ant to  alcohol,  from  .     (P)  Skaller     .. 

acetate  product  unallected  by  cold  ;    Manufacture  of 

.    (P)  Knoll  und  Co 

acetate  solutions  ;    Manufacture  of  • 

(P)  Stelmmig        

(P)  Tyrcr  

acetate  solutions  ;    Manufacture  of  and  of  cellu- 
loid-like masses,  films,  etc..  therewith.    (P)  Dreyfus 

acetates;    Manufacture  of .    (P)  Zdanowlch    483A. 

carbamic  esters,      Manufacture  of  .    (P)  Goissedct 
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derivatives  ;    Adhesive  for  articles  mado  of  .    (P) 

Bayer  und  Co.  3G1a.  719a 

derivatives ;       Gelatinising  .     (P)  Elektro-Osmose 

A.-G 430A 

derivatives;    Increasing  the  softness  and  flexibility  of 

products  made  from  .     (P)  Bayer  und  Co.  . .     400A 

derivatives  ;    Material  treated  with  -  —— .    (P)  Byers. 

and  Products  Syndicate         2 12.1 

ester  compositions  ;    Manufacture  of  mixed  .     (P) 

Carroll,  and  Eastman  Kodak  Co 745a 

esters  ;    Dynamometric  examination  of  fabrics  coated 

with  solutions  of  .     Clement  and  Rlvl6l'e     ..     481 A 

esters ;    Manufacture  of  .     (P)  Wnguer     . .  . .     400.1 

esters  ;    Manufacture  of  dissolved  or  gelatinised  . 

(P)  Bonwitt 541a 

esters ;     Manufacture    of    lacquers,    and    solutions    or 

massesof .    (P)  Chem.  Fabr.  von  Ibyden  A.-G.     779a 

esters  ;    Manufacture  of  plastic  gummy  material  from 

.     (P)  Clouth       568a 

esters ;    Softening  .    (P)  Redlich 264A 

ethers  :  Increasing  the  softness  and  flexibility  of  articles 

made  from  .    (P)  Bayer  und  Co 719a 

hydrato  ;   Cleaning  and  polishing  powder  from •  for 

use  in  dentritlces.  metal  polishes,  and  tho  like.    (P) 

Slaight  and  others 16A* 

nitrate.    See  Nitrocellulose. 

phthalate  ;   Preparation  and  properties  of .    Levey    624a 

Cellulosic  materials  ;  Conversion  of into  easily  digestible 

fodder.    (P)  Lehmann  423a 

materials  ;    Digestion  of  ■  with  the  aid  of  chlorine. 

(P)  Franz  745a 

materials  ;  Direct  estimation  of  lignin  in .     Klason    482a 

materials  ;  Saccharineation  of with  gaseous  hydro- 

chloricacid.    (P)  Chem.  Fabr.  Rhenania.  and  others    311a 
materials  ;    Sacchariflcation  of  by  means  of  sul- 
phuric acid  : 

(P)  Zel!stoff-fabr.  Waldhof,  and  Clemm  ..     203a 

(P)  Zellstotf-fabr.  Waldhof.  and  Hottenroth  . .     204A 
materials  ;  Sacchariflcation  of  plant  material  containing 

.     (P)  Schwalbe 346A 

materials  ;    Sacchariflcation  of  — — ■  with  simultaneous 

recovery  of  citrate-soluble  phosphate.    (P)  Chem. 

Fabr.  Rhenania  A.-G.,  and  others  . .  . .  . .     463A 

materials  ;   Wet-carbonising  of .    (P)  Testrup,  and 

Wetcarbonizing.  Ltd.  . .         . .         . .         . .       56A 

plant   materials ;    Production  of  foodstuffs  or  fodder 

from  .     (P)  Strahl  423a 

substances  ;    Determination  of  reducing  values  of . 

Knecht  and  Thompson  . .         . .         . .         . .     718a 

Cement,  acid-proof ;    Manufacture  of  moulded  articles  from 

.    (P)  Windsor-Richards  821a 

Apparatus  for  manufacture  of  .    (P)  Boillot  and 

Daudignac         . .         . .         . .         . .         . .         . .     451a* 

Burning  in    shaft    furnaces.    (P)    Fellner    und 

Ziegler 785a 

Calcining  .    (P)  Heimsoth 491a 

compositions ;      Manufacture     of    oxysalt    .    (P) 

Catlett 821a* 

Compositions  for  and  manufacture  of  waterproof . 

(P)  Badder  and  others  409A 

Compressed  air  inlet  for  kilns  for  burning  .    (P) 

Amrne,  Giesecke.  und  Konegen  A.-G.        ..         ..     288a 

Effect  of  calcium  sulphate  on .     Witt        . .         . .     336a 

Effect  of  fineness  of  .    Abrams 297a 

Effect  of  storage  on  — — .    Abrams      . .         . .         . .     547a 

Exports  of  384r 

-fibre  tiles,  flags,  sheetings,  or  the  like  ;    Manufacture 

of  .     (P)  Steiger 659A 

Forming  a  covering  and  hardening  coating  on.  or  im- 
pregnating   articles    or    plastering    of    .    (P) 

Sanders  and  Sanders  . .         . .         . .         . .  599a 

Glazing  ■  for   fireclay   retorts   and   furnaces.    (P) 

McMinn  192a 

Improvement  in  manufacture  of  . .  . .  . .     218R 

industry.     Watt. 71R 

industry  in  China    . .         . .         . .         . .         . .         . .       65R 

Influence  of  additions  of  calcium  sulphate  or  chloride  on 

shrinkage  of  .     Guttmaun         784A 

ingredient ;     Manufacture    of   .     (P)    Meyer,    and 

Chemical  Foundation,  Inc.    . .         . .         . .         . .     547a* 

"  Iron  "  Portland  .     Lewis 409a 

-kiln  gases  ;  Recovery  of  potassium  nitrate  from  - — -. 

(P)  Chemical  Construction  Co 64A* 

kilns ;    Apparatus  for  automatically  discharging  — — . 

(P)  Candlot 26A 

Magnesium  oxychloride .    (P)  Shaw  and  Bole      . .     337a 

Manufacture  of  : 

(P)  Adamson        491a 

(P)  Bavlor,  and  Louisville  Cement  Co.  . .     113a 

(P)  Smidth  &  Co 599a 

Manufacture  of  hydraulic  and  alkali  from  alkali- 

ferous  mineral  substances.     (P)  Jungner  . .    451a*.  820a* 

Manufacture  of from  liquid  slag  in  electric  furnaces. 

(P)  Wennerstrdm         . .  . .  . .  . .  . .     573a 

Manufacture  of  paint  oils  suitable  for .     (P)  Boehm, 

Ltd..  and  Reihl  241A 

manufacture  ;    Recovery  of  cement  compounds  in  con- 
nexion with -.    (P)  International  Precipitation 

Co 367a 

Manufacture  of ■  from  slag.    (P)  Boveroulle  . .     785A 

Manufacture  of  sodium  silicofluoride  and  hydraulic . 

(P)  Esch  571A 
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Cement — continued. 

Manufacture  of  soluble  potassium  compounds  and . 

(P)  Ellis,  and  Ellis-Foster  Co 

Market  for  in  Brazil 

market  in  Spain 

Mixing  of .    (P)  Johnson 

Non-porous  .    (P)  Mulligan 

Portland  ;   Analysis  of  raw  mixture  for .     Witt    . . 

Portland ;    Apparatus   for  manufacture  of  .    (P) 

Lesley 

Portland  ;    Long-time  tests  of .     Hiroi 

Portland ;     Manufacture    of   .    (P)    Krupp   A.-G. 

Grusonwerk 
Portland ;    Manufacture  of  plates  of  reinforced 

with  organic  fibres.    (P)  N.  V.  Hollandsche  Asbest- 

Cement  Fabr. 
Portland  ;    Manufacture  of  from   waste  product 

from  decomposition  of  calcium  cyanamide,    Bau- 

mann 

Portland  ;  Mixtures  of  puzzuolana  and .    Ferrari 

Portland  ;     Thermal    phenomena    in    setting    of   . 

Killig 

Portland ;      Ltilisation     of     low-grade     carboniferous 

material,  e.g.,  oil  shale,  in  manufacture  of .  (P) 

Lesley  65a, 

Prohibition  of  export  of from  Germany  and  Den- 
mark 
raw  materials ;    Reactions    of during    heating. 

Nacken 

raw  materials  ;    Treatment  of .    (P)  Cappenberg 

Refractory : 

(P)  Booth,  and  Ramsay  and  Son  Co. 

(P)  McMinn  

rich  in  alumina.     Endell 

Rotary  kilns  for  burning -.    (P)  Fasting  .. 

and    similar    products ;     Manufacture    of .    (P) 

"  Lipsia  "  Chem.  Fabr. 

slag- ;    Manufacture    of  in  Australia 

-tile  drains  in  alkali  soils 

Treatment  of  alkali-bearing  rocks  for  production  of 

with  volatilisation  of  the  alkali.    (P)  Krupp  A.-G. 

Grusonwerk 

Waterproof .    (P)  Cabot,  and  Cabot,  Inc. 

Waterproofing  .    (P)  Von  Leski 

works;  Report  on by  the  Alkali  Inspector. . 

works  in  Tasmania 
Cementing  material ;    Manufacture  of from  greensand. 

(P)  Charlton,  and  American  Potash  Corp 

Cements,  calcium  sulphate  ;   Setting  of .    Haddon   162r, 

Dental  .    (P)  Andresen 

dental ;  Setting  of Lowry  and  Wilding 

made  from  blast-furnace  slag  ;    Classification  of  . 

Lewis 

Census  of  production  in  1921 

Centrifugal    apparatus     with     planetary    movement.    (P) 

Mauss 356a* 

clariflers.    (P)  Del  VaUe 

concentrators.    (P)  Schifferle 

disintegrating  machines.     (P)  Brealey 

dryers  and  drying  apparatus.      See    under    Dryers 

and  Drying  apparatus, 
extractors.    See  under  Extractors, 
filtration.    See  under  Filtration, 
machines  * 

(P)  Bryson.  and  Tolhurst  Machine  Works 
(P)  Mackintosh  and  others 

(P)  Sharpies         

machines  for  atomising  molten   material.    (P)   Perry, 

and  Barrett  Co. 
machines  for  sugar.    (P)  Gibson 
pumps.    See  under  Pumps, 
separators.    See  under  Separators. 
Centrifuges ;    Sturgeon  self-discharging  for  separating 

solids  from  liquids.     Sturgeon 
super- ;    Sharpies  .    Menzies 

Ceramic    articles ;     Manufacture    of    refractory   .    (P) 

Horn,  and  Chemical  Foundation,  Inc. 
composition.    (P)    Gerber,   and   Chemical   Foundation, 
Inc. 

composition  ;    Plastic  .    (P)  Buckley 

industry  j    Lead  problem  in  the  .     Petrik 

materials  ;   Grouped  direct-fired  furnaces  for .    (P) 

Herda 

materials  ;    Quick  determination  of  porosity  of . 

Bertrand  and  Boulanger 

Ceramic  Society 35r,  146k, 

Ceramic  ware 


157a* 

154R 

331R 

236a 

451a« 

297a 

65a 

690A 


65A 


599a 
821a 


451A 
751A 


26a 
519a* 


337a 
272R 
149R 


367a 
268a 
723a 
276R 
30 1R 

193A 

165T 

44a 

HOT 

409A 
61R 

437A* 
648a 
3A 
683A* 


323a 
215A 
811a" 

712a 
421a 


Dryers  for .    (P)  Biihrer 

Cereal  seeds  ;    Treatment  of  by  dry  heat.    Atanasoff 

and  Johnson 

Cereals  ;    Automatic  indicator  of  moisture  content  of  . 

Chopin 

Determination   of  moisture   content  of    .    Nelson 

and  Hulett 

and  their  products  :  Apparatus  for  separating  and  puri- 
fying  .    (P!  Higginbottom       

Ripening  of  .     Liiers  

Ceresin  ;  Algebraic  method  for  detecting  adulteration  of 

with  paraffin.     Smelkus 

Ceric  compounds  ;   Detection  of by  means  of  diphenyl 

derivatives.    Feigl 


230T 
231T 

366a 

409a 
268a 
722a 

821A 

658a 
180R 
268A 

243A 

787a 

169a 

671a* 
702a 

358a 

706a 


PAGE 

Cerium  ;    Detection  of .    Feigl 46a 

Cerium    carbide ;     Behaviour    of    towards    nitrogen. 

Fichter  and  SchSUy 230a 

Cerotic  acid  of  Chinese  wax.     Gascard             495a 

Ceryl  alcohol  of  Chinese  wax.     Gascard         . .         . .         . .  495a 

Cetraria  islandva  as  protective  colloid.     Gutbier  and  Sauer. .  43a 

Cevine  ;  Identity  of  sabadinine  and .     Hess  and  Mohr  . .  80a 

Ceylon  ;    Plumbago  situation  in  ■ . .         . .         . .  43R 

Trade  of in  1918 43R 

Chaff  hydrolysed  by  Beckmann's  process  ;    Nutritive  value 

of .    Voltz           556a 

Chamber  ovens.    See  under  Ovens. 
Chamois  leather.     See  under  Leather. 
Chamoising.     See  under  Tanning. 
Channel  cat  fish  oil.    See  under  Oils.  Fatty. 

Charcoal ;    Adsorption  by  .    Relation  of  service  time 

to   adsorption    and   absorption ;     and   relation    of 

oxygen  and  charcoal.     Lowry  and  Hulett            ..  596a 

Behaviour  of  with  respect  to  chlorine.    Bohart 

and  Adams       . .         . .         . .         . .         . .         . .  424a 

blood-;    Adsorbent  power  of  '  norit "  compared  with 

that  of  .     Kruyt  and  Van  Duin         . .          . .  814a 

coconut- ;    Density  of .    McLean    . .         . .         . .  540a 

Distribution  of  acetic  acid  between  water  and  . 

Pickles 596a 

Effect  of   pressure   on   adsorption   of  gases  by  . 

Pickles 543a 

Filter- .    (PI  Westfalische  Mineralolwerke  Schmitz 

u.  Von  der  Heyde 258a 

Heat  of  adsorption   of  vapours  on  .     Lamb  and 

Coolidge             . .         . .         . .         . .         . .         . .  557a 

Increasing  the  absorptive  capacity  of .    (P)  Bayer 

und  Co.              776a 

leather-  ;   Manufacture  of  high-grade for  hardening 

steel  and  iron,  with  simultaneous  extraction  of  fat. 

(P)  Lindner 419a 

Manufacture  of  highly  active  decolorising  .    (P) 

Knopnmacher  . .          . .          . .          . .          . .          . .  815A* 

Manufacture  of  highly  active  granular  vegetable  . 

(P)  Verein.  Chem.  Fabr.  in  Mannheim      ..          ..  685a 

Sorption  of  vapours  by  .     Gustafson         . .         . .  447a 

sticks ;      Preparation    of    for    reduction    tests. 

Alexandrescu    . .         . .         . .         . .         . .         . .  45a 

sugar- ;    Effect  of  heating  on  absorptive  power  of 

for  sulphur  dioxide.     Winter  and  Baker  . .        92R,  363A 
Velocity  of  adsorption  of  chloropicrin  and  carbon  tetra- 
chloride by  .     Harned   . .         . .         . .         . .  424A 

wood- ;    Activation  of by  heat  treatment.  Philip 

and  others         92R.  441a 

wood-;    Combustion  of  ■  with  nitric  acid.    Miiller  217a 

wood-;    Properties  of .    Pickles     ..         ..         ..  511a 

Charcoals ;    Chemical  characters  of  ancient  .    Cantrill  99a 

Some  properties  of  .     Cude  and  Hulett     . .          . .  396A 

Charging  fine-grained  material  into  chambers  with  exclusion 

of  air.    (P)  Eltze  and  Blume          258a 

Chaulmoogra  oil.     See  under  Oits,  Fatty. 

Chebulinic  acid.     Freudenburg  and  Fick       . .          . .          . .  792a 

Cheese  ;    Manufacture  of  Emmenthal  or  Swiss  .    (P) 

Doane 346A.  638a* 

New  method  of  testing  .     Geake    ..          ..          ..  310A 

Sterilising  .     (P)  Kraft,  and  Kraft  and  Bros.     . .  171A* 

Chelidonic  acid  ;    Occurrence  of  .     Stransky    . .         . .  762a 

Chelidonium  alkaloids.     Gadamer        . .          . .          . .        80a,  762a 

Chemical  assistants  :    Register  of  . .         . .         . .  381R 

engineering.    Moulton        . .         . .         . .         . .         . .  114R 

Chemical  Engineering  Group    ..        144R.  163R,  198R,  226T  247R 

Chemical  Industry  Club            359R.  381R.  393R 

Chemical  industry;    Economic  botany  and .    Farmer  157R 

Industry  ;    Present  position  of  fine .    Hill            . .  425R 

industry  ;    Progress  of  heavy in  1919.     Ewan  . .  1R 

industry  ;    Theory  and  practice  in  with  special 

reference  to  physical  chemistry.     Prideaux           . .  433R 

profession  ;   Lord  Moulton  and  the  unity  of  the . .  253R 

publications.     Noyes          ..         ..         ..         .,         ..  415R 

reactions.    See  under  Reactions. 
Chemical  Societv      ..        36R,  73R.  92R,  110R.  130R,  165R, 

200R,  215R.  377R.  414R 

Increased  annual  subscription  to  . .         . .         . .  257r 

Chemical  warfare             . .          . .          . .          . .          . .        94R.  401R 

warfare.     Hartley 139R 

Chemical  Waste  Products  Committee  ;    Work  of  the  ■ . 

Laurie 433R 

Chemicals,   fine  ;    Progress   of  industry   of  in   1919. 

Henry 2R 

Supplies  of  ..         ..         ..         ..         ..         ..  401R 

Chemistry,  applied  ;    Emil  Fischer's  associations  with  41R 

in  the  community  ;    Symposium  on  . .          . .  394R 

Chenopodium  oil.    Sea  under  Oils,  Essential. 

Chia  oil.     See  under  Oils.  Fatty. 

Children  ;    Employment  ot  ■ in  factories           . .         . .  223R 

Chile  ;    Discovery  of  cinnabar  in  . .          . .          . .  400R 

Iron  and  steel  manufacture  in  ■       . .          . .          . .  322R 

X  it  rate  situation  in  ..          ..          ..          ..          ..  330R 

Potassium  nitrate  production  in  ..         ..         ..  221  r 

Sugar-beet  cultivation  in  . .         . .         . .         . .  322R 


SUBJECT  INDEX. 


115 


PAGB 

China:    Camphor  production  in  Foochow 381  It 

Camphor  in  South 185b 

C  meat  industry  in  ..          ..          ..          ..          ..  6BB 

Drug  and  chemical  trade  of  227r 

Future  of  the  chemical  industry  in  ..          ..  807R 

Groundnal  industry  of l'-tm 

.  crop  of . .        . .        •  •        . .        ..116b 

Report    on   conditions  and   prospects  of   British  trade 

wlth  ■ ,  1919.     Fox  and  others              ..          ..  326b 

Rubber  industry  in  Hainan          204r 

Vegetable  oil  resources  of  Shanghai  District    ..        ..  312r 

China  bodies;    Substitution  of  apatite  for  bone  ash  in  bono 

.     Davis 235A 

body  ;    Recent  research  on  the  bone  .     Mellor   ..  £354 

clay.     See  Kaolin. 

Chinese  wood  oil.     S«  Tuns  oil  under  Oils,  Fatty. 

Chlorate  explosives.     See  Kftc&w  Explosives. 

Chlorates;    Iodometric  estimation  of  .     Kolthoff 

Theory  of  electrochemical  formation  of  .     Knibbs 

and  Palfreenian 


153  A 

746a 

074  a 
426A 


Chlorhydrins  ;    Formation  of  .     Smith  and   Samuelson 

Manufacture  of  .     (P)  Commercial   Research  Co. 

of    oleflnlc    hydrocarbons;    Manufacture  of  .     (P) 

Commercial  Research  Co..  and  Brooks      . .  . .     764A 

Preparation    of   ethylene-   and    propylene- from 

oil-gas.     Brooks  384a 

Chlorides,  acid  ;  Manufacture  of  organic .     (P)  Durrans. 

and  Boakc,  Roberts,  and  Co.  ..  ..  ..     174A* 

.i.id  ;   (he  of  1.2-dichIorovinyl  ethyl  ether  for  production 

of  organic .     Crompton  and  Vanderst  iehele  ..     110R 

acid  :     Use    of    oxalvl    chloride    for    producing    . 

Adams  and  Ullch        348a 

Behaviour    of    concentrated    solutions    of    alkali    ■ 

daring  evaporation  in  presence  of  alkali  hydroxides. 

Ghorower  687a 

Effect  of on  nitrometer  determination  of  nitrates. 

Wheeler  332a 

Electrolytic  decomposition  of  .     (P)  Cataldi        . .     405a 

Factors  influencing  the  determination  of in  soils. 

Hirst  and  Greaves 410a 

Manufacture  of  alkaline-earth  -.     (P)  Shroff         ..     2G7A 

Manufacture  of  anhydrous  metallic .     (P)  Hulin..     335a* 

Manufacture    of    chlorine    and    sulphates    from    . 

it'   Bergtos,  and  Chemical  Foundation.  Inc.         ..     156a* 

Manufacture  of  metallic ■.     (P)  Heap  and  Newbery     295A* 

Manufacture  of by  reactions  started  by  a  primer. 

Bcrger 542a 

Phenomena    observed    during    melting,    freezing,    and 

boiling  of  mixtures  of  ammonium  chloride  and  other 

.  Hachmelster 332a 

Solidification    points    of    mixtures    of    metallic    . 

Lantsberry  and  Page  . .  . .  . .  . .       37T 

Titration    of   certain with    silver   nitrate,   using 

potassium  chromate  as  indicator.     Bolam  ..     515a 

Volatilisation  of  metals  as from  ore  from  Utah  ..     194a 

Chlorinated  derivatives  of  naphthalene  of  waxy  consistency  ; 

Manufacture  of -.     (P)  Chcm.  Fabr.  Griesheim- 

Elektron  442a,  744a 

methyl  carbonates,     Kling  and  others  . .  . .  . .     206A 

methyl  formates ;    Industrial  and  their  analysis. 

Delepine  205a 

nitronaphthalenes  ;    Manufacture  of  .     (P)  Matter     442a 

products  of  mineral  oils  ;    Preparation  of  hydrocarbons 

and  organic  oxygen  compounds  from  .    (P) 

Bergius  and  Landsberg  . .  . .  . .  . .     385a 

Chlorination  of  aromatic  substances.     (P)  Morris  and  Co., 

and  Morris        328a 

of  aromatic  substances  ;   Apparatus  applicable  for . 

(P)  Morris  and  Co..  and  Morris 291a 

of  benzene  :    Kinetics  of  .     Bourion  . .  . .  480a 

of  ethylene  in  presence  of  calcium  chloride.     Smythe..  312a 

Chlorine  ;   Action  of  ■ on  plants.     Gueriu  and  Lormand     274A 

Behaviour  of  charcoal  with  respect  to  ■.     Bohart 

and  Adams       ..  ..  ..  ..  ..  ..     424A 

cells ;   Electrolytic  : 

(P)  McDorman.  and  Klectro- Chemical  Co.     ..     517a 
[Pi  Patterson,  and  Niagara  Alkali  Co.  ..     517a 

Wheeler 17A 

I  it  i« Ttlon    and   estimation    of   free   in    carbon vl 

i  liinride.     Delepine .".      402A 

1 "  i.  rminatton    of    in    feeds,    fxces.    and    urine. 

lialverson  and  Wells..  ..  ..  ..  ..     277A 

Determination  of  with  the  nephclometer.    Lamb 

and  others         431A 

inination   of  organic  by  the   chromic  acid 

I.     Robertson 251a 

EJectrolysen    for    manufacture    of    alkali    and    — ■ — -. 

i  P)   Hepburn 405a 

r< >lytic    decomposition    of    anhydrous    magnesium 

chloride  and   production  of   magnesium  and  , 

(P)  A«hcroft 788a 

ti  .metric  micro-determination  of .     Rona  and 

Hlchaeli*  594a 

tras  :    Bterittaattan  of  water  by  .    Arthur  ..     412a 

FnteractloD    of    hydrogen    and    .    Chapman    and 

Wbi-.ti.ii  ..  ..  ..  . .  ,,  <t        62a 

Liquefaction    of   .     (P>    Henderson,    and    Niagara 

Smelting  Corp.  ..  ..  ..  ..  ,.     449a 

Manufacture  of  alkali  and  in  U.S.A.  by  modern 

electrolytic  processes.    Chaleyer      ..         ..         ..     105a 


Chlorine — continual. 

Manufacture  of  hydrochloric  acid  from  free  : 

(V)  Consolulierte  Alkaliwerke 

Globe         

Manufacture  of from  hydrochloric  acid  or  chlorides. 

Kallmann 

Manufacture   of   packing   materials   resistant   to  . 

(P)  Wallace  and   Tiernan 

Manufacture  of  sulphates  and  -.     (P)  Bergius     G3A, 

Printing  coloured  effects  fast  to  :    Brandt 

Purification  of  water  with  ,     (P)  Candy  .. 

[tendering    lather    resistant    to   ■ .     (P)    Askenasy 

Solubility  of  in  solutions  of  sodium  chloride  and 

and   of   hydrochloric   acid.     Oliveri-Mandala 

Sterilising  liquids  by  means  of  .     (P)  Volland     .. 

works  ;   Report  on by  the  Alkali  Inspector 

Chloroacetates :     Use   of   1.2-diehIorovinyt   ethyl   ether   for 

production  of .     Crompton  and  Vanderstichelo 

Chlorobenzenedisulphonic  acid  prepared  according  to  Ger. 

Pat.  260,563  ;    Structure  of  the  .     Olivier    .  . 

1.2.4-CliIorobenzenedisuIpbonic  acid  and  its  transformation 
into  the  symmetrical  compound.     Olivier 

Chlorobenzenes ;    Analysis  of  industrial .    Bourion  and 

Courtois 

Analysis  of  industrial  by  distillation.     Bourion. - 

Catalytic  action  of  aluminium   in   the  preparation  of 

.     Meunier 

Impurities  in  benzene  separated  from  industrial  . 

Bourion 

Physico-chemical  method  of  analysis  of  industrial . 

Bourion 
Chlorobenzol  ;    Nitrating .     (P)  Heydcr,  and  Williams- 
burg Chemical  Co. 

Chlorobenzoylbenzoic    acid ;     Manufacture    of    .    (P) 

Weiss  and  others 
Chlorocarbonic  esters.     Capelli 

Chloro-com pounds  ;  Combustion  of  organic by  chromic- 
sulphuric  acid  mixture.     Guyot  and  Simon 

Chloro-derivatives  ;     Preparation    of   ■ from    sulphonic 

derivatives.     Datta  and  Mitter 

-derivatives  of  propylene  ;    Manufacture  of  .     (P) 

Union  Carbide  Co. 
l-Chloro-2.4-dinitrobenzene  ;    Preparation  of  picryl  chloride 

by  nitration  of .     Frankland  and  Garner     . . 

2-ChIoro-5.6-dinitrocymene.     Lubs  and  Young 
o-CblorodinitrotoIuenes.     Morgan  and  Drew 
/3-Chloroethyl  phosphate.     Fischer  and  Pfahler 

Chloroform  ;    Antiseptic  action  of  .     Salkowski 

from  coke-oven  gas.     Dey 

Determination  of .     Schlicht  and  Austen 

Testing  of .     Utz        

Chlorogenic    acid,    the    tannin-like    constituent    of    coffee. 
Freudenberg 

Chloropicrin  ;  Action  of on  the  higher  plants.  Bertrand 

Action  of  on  parasites  of  wheat  and  on  rats. 

Piutti     

Action  of on  yeast  and  on  flora  of  wine.   Bertrand 

and  Rosenblatt 

Active  chlorine  in  sludge  from  manufacture  of  . 

Trumbull  and  others 

Comparative  action  of  on  the   weevil  and  the 

tribolium.     Bertrand  and  others 

Destruction  of  white  ants  by .     Feytaud 

Influence  of  temperature  and  other  physical  agents  on 

insecticidal  power  of .     Bertrand  and  others. . 

Influence   of   varying  quantities   of  lime    on   yield   in 

manufacture  of  .     Trumbull  and  others 

Intersolubility    of    ■  —    and    water.     Thompson    and 

Black      

Manufacture  of  : 

(P)  King 

(P)  Orton  and  Pope 
Velocity  of    adsorption  of  by  charcoal.     Harned 

Chlorosulphamides  ;    Manufacture  of .     (P)  Claass 

Chocolate  ;    Apparatus  for  cooling .     (P)  Savy 

Apparatus  for  grinding  or  mixing  .     (P)  rostra  - 

necky 

Cooling  chambers  for .     (P)  Fours  et  Proc.  Mathy 

Manufacture  of  .     (P)  Whitham 

Cholanic  acid  ;    Transformation  of    cholesterol  into  . 

Windisch  and  Neukirchen 


(P)  Lifschiitz.. 

Csonka 
into  cholanic  acid.     Windaus 


Cholesterol,  meta- ;    Preparation  of 

Cholesterol  ;    Nephelometric  values  of 
Transformation  of  — 
and  Neukirchen 

Cholic  acid  ;    Manufacture  of  an  acyl  derivative  of  . 

(P)  Riedel  A.-G 

Obtaining  from  bile.     (P)  Wieland 

Choline  ;    Manufacture  of  salts  or  compounds  of and 

of    its    higher    homologues.     (P)    Verein.    Chem. 
Wcrke  A-.G 

Chosen.     See  under  Korea. 

Chromates  ;    Isolating  or  purifying  alkali  .     (P)  Soc. 

Ind.  des  Prod.  Chim.  448a, 

Photo-oxidation     of     organic     compounds     by 
Plotnikow 


20A 
515A 

746A 

214a 

156  a* 
560a 
132A 
460A 

687A 
672a 
277R 

110R 

151A 

151A 

466A 
425A 

526A 

480A 
425a 

262a 

7  43  A 
673A 

351A 

172A 

174a* 

257T 

82a 
623A 
790A 
702a 
349A 
526A 
312a 

274a 
383A 

383a 

498a 

832A 

171a 

671A 

80A 
832A 
831A 

247a 

527A 
424A 

583A 

78a 

465a* 

310a 

465A* 


576A 

417A 


44A 
675A 


450A* 


. .   312A 
tT2 


no 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


—  into  bichromates  : 
do  Prod.  Chim.  . . 


Chromates — continued. 

Transforming  alkali  - 
(P)  Soc.  Ind 

(P)  Via 

Chrome-alum;  Manufacture  of .  (P)  Hultman   ..    545a, 

-nickel  steel.     See  tinder  Chromium, 
ore.     See  under  Chromium, 
steel.     See  under  Chromium, 
tanning  liquors.     See  under  Tanning. 

Chromed  dyeings  ;    Fastness  to  fulling  of  .     Reyl     . . 

Chromic    acid ;     Continuous    process    for    regeneration    of 

.     McKee  and  Leo 

Conversion  of  sodium  chromate  into  .    (P)  Soc. 

Ind.  de  Prod.  Chim. 

Iodometric  determination  of  in  lead  chromate. 

Groger 

Chromic   chloride   solutions ;     Action   of   neutral   chlorides 

upon  .     Baldwin 

oxide  ;     Conversion   of   chromate   and   bichromate   of 

sodium  and  potassium  to  .    (P)'Mooney 

sulphate  ;    Conversion  of  chromate  and  bichromate  of 

sodium  and  potassium  to  .     (P)  Mooney 

sulphate  ;    New  complex  form  of  .     Recoura 

Chromite  in  India 

in  U.S.A.  in  1918 

Chrorr-ium-cobalt-molybdenum   alloys  ;    Analysis   of  . 

Camp  and  Harden 
•containing   iron   alloys  ;     Manufacture   of  ■ .    (P) 

Fahrenwald 

Determination  of in  steel.     Goldenberg 

Electrolytic .     Sargent 

Influence  of  atmospheric  oxygen  on  iodometric  deter- 
mination of  .     Meindl 

Influence    of   on    corrosion    of    iron    and    steel. 

Richardson  and  Richardson 
Influence   of  vanadium   on   determination   of  ■  in 

high-speed  tungsten -steel.     Slawik 

-iron  alloys  ;    Manufacture  of .     (P)  Ballantinc  . . 

-nickel  alloys  for  thermo-couples.    (P)  Heraeus 

-nickel  steel.     (P)  Speer 

-nickel    steel    for   aeroplane    shafts ;     Manufacture    of 

.     Kothny 

•nickel  steel  ;    Influence  of  deoxidation  and  duration  of 

solidification  on  electro .    Kothny 

-nickel  steel  shells  ;  Manufacture  of .     (P)  Hadfleld 

-nickel  steels  ;    Brittlencss  in .     Rogers 

-nickel  steels  ;   Substitutes  for .    Kothny. . 

-nickel   steels ;     Temper-brittfeness   in  .     Greaves 

and  Jones 
ore  deposits  in  Asia  Minor 
ore  production,  etc.,  in  1913-1919 

ores  ;    Occurrence  of in  South  Africa 

production  etc.,  1913-1919  

Separation    of   iron,    aluminium,    glucinum,    titanium, 

zirconium,  and by  means  of  sodium  carbonate. 

Wenger  and  Wuhrmann 

Separation  of  manganese  and  .     Herschkowitseh 

-steel  alloys     (P)  Cox,  and  Midvale  Steel  and  Ordnance 

Co 

in  steel ;    Determination  of  small  quantities  of  . 

Evans 
-steel ;     Heat-treatment   of  high-  .    French   and 

Yamauchi 

-steel ;    Manufacture  of  ■ : 

(P)  Ballantine 

(P)  Sicard,  and  U.S.  Ferro-Alloys  Corp.      . , 
-steels    containing    double    carbides.     Oberhoffer    and 

Daeves 
-steels  ;  Effect  of  heat  treatment  on  electrical  resistivity 

of .     Edwards  and  Norbury 

-steels  ;    Physical  constants  of .     Matushita 

-steels  ;    Properties  of  ■ -.     Edwards  and  others     . . 

-steels  ;    Structure  of .     Monypenny 

•titanium-iron     alloys  :      Manufacture     of .     (P) 

Sicard,  and  U.S.  Ferro-Alloys  Corp. 

Chromium  chromate.     Jovitchitch 

compounds  ;   Action  of on  plant  growth.     Pfeiffcr 

and  others 

compounds  ;    Manufacture  of  in  South  Africa   . . 

hydroxide  ;    Formula  of  .     Jovitchitch 

salts  ;    Isolation  of  .     (P)  Vis 

sulphate,  basic  ;  Manufacture  of and  its  application 

to  tanning  and  other  uses.     (P)  Morel 
sulphate  ;    Constitution  of  the  lilac  grey  complex . 

Recoura 

Chrysalis  oil.     See  under  Oils,  Fatty. 

Cinchona  bark  from  East  Africa  and  the  Camcroons 

preparations  ;    Assay  of .     Lehmann 

trade  of  Dutch  East  Indies 

Cinematograph  films  ;    Manufacture  of : 

(P)  Finnigan  and  Rodgers 
(P)  Kelley,  and  Prizma,  Inc. 

films ;     Manufacture    of    non-inflammable    

Stevenson      ... 

films  ;    Production  of  coloured  : 

(P)  Douglass 

(P)  Finnigan  and  Rodgers 


365a* 
190  a 
S20a* 


17a 
188A 
51Ga 

34a 

486a 

267a* 

267a* 
107A 

358R 
356R 


601A 
115a 
370A 

469a 

752a 

659a 
787a 
318a 
695A* 

492a 

299A 
823a* 
453a 
114a 

692a 
77R 
399R 
236H 
399R 


46A 
502a 

371A 

414R 

600A 

787a 
724a 

822a 

453a 

629a 
453A 
453A 

724a 
229A 

606  a 
379R 
229a 
190A 

626a 

542a 


(P) 


pictures;     Production  of  coloured 
and  Prizma.  Inc. 


(P)  Kelley, 


382R 
762a 
3S6r 

428a 
468a 

2S1A 

136  a 

281a 

83A 


Cineol ;     Cresineol,    a    compound    of    o-crcsol    and    . 

Cocking 266R, 

Determination  of  .     Bennett  and  Salamon 

Determination  of  in  essential  oils.     Kleber  and 

Von  Rechenberg 

Determination   of  in   eucalyptus    oils.    Cocking 

266R,  610a, 

Cinnabar ;    Discovery  of in  Chile 

Cinnamic  acid  ;    Identification  of  .     Denigfes 

Citraconic  acid  ;    Electrolytic  decomposition  of  alkali  salts 

of  .    Henrich  and  Schenk 

Citric  acid  :   Caking  of .    Lowry  and  Hemmings 

Detection  of  free  and  combined  .     Broeksmit     . . 

Manufacture  of  : 

(P)  Citro  Chemical  Co.  of  America    . . 

(P)  Golding  and  others  

Synthesis  of  .     Weiss  and  Downs 

Citrus    fruits ;     Extracting    oils    from    peel    of    .     (P) 

McDermott 

trees  *     Destroying  scale   and   the   like   on   .     (P) 

Blumenberg 

Civet ;    Adulteration  of Niviere 

Clarification  of  salt  solutions.     (P)  Krupp  A.-G.  Grusonwerk 

Clariflers  ;   Centrifugal .     (P)  Del  Valle 

Classifying.     See  Grading. 

Clay,  acid  :  Acidity  of  Japanese .     Kobayashi 

Coagulation  of and  protective  action  of  humic  acid. 

Oden 

Drying  machines  for .     (P)  Irwin  and  Knowles    . . 

Extraction  of  alumina  from .     (P)  Wildman 

Fusibility  of  mixtures  of  graphite  ash  and  bond  . 

Long 

and  the  like ;  Mining  or  quarrying .  (P)  Osmosis  Co.. 

and  Highfield 

Manufacture  of  alumina  from  .     (P)  Goldschmidt 

and  others 
Manufacture  of  aluminium  sulphate,  free  from   iron, 

from .     (P)  Papierfabr.  Kosliu  A.-G. 

Manufacture   of   crude   sodium   alum   from  .     (P) 

Linkmeyer 

Manufacture    of    dry-pressed    bricks    from    .     (P) 

Chem.  Lab.  fiir  Tonind.  und  Tonind.-Zcit.  Soger 
und  Kramer 

Moulding  .     (P)  Allen  

Osmotic  purification  of  .     Ormandy 

Preparation  of for  shaping  in  the  "dry  state.     (P) 

Chem.   Lab.  f.   Tonind.   u.  Tonind. -Zeit.    Seger  u. 
Kramer 

products  ;    Kilns  for  burning  .     (P)  Webster 

Re-hydration  of  calcined  .     Xaird  and  Geller 

suspensions  ;    Coagulation  of  .     Smith 

Testing for  concrete  aggregates.     Fuller 

Treatment  of  : 

(P)  Borchers 
(P)  Feldenheimer 
(P)  Fleissner 

Treatment  of  and   manufacture  of  articles  and 

materials  therefrom.     (P)  Smith 

ware  ;  Burning in  tunnel  kilns.     (P)  Harrop 

Clays  in  British  Columbia 

Classification  of on  a  ceramic  basis.     Watts 

Relations   between   chemical   composition,   microscopic 

structure,  and  ceramic  qualities  of ■.     Bertrand 

and  Languine 
Ultramicroscopical  examination  of  — — .     Alexander.. 
Cleaning  compound.     (P)  Gorius  and  Hays 

material ;    Fibrous  .     (P)  Reis  und  Co.     . .        16A, 

by  means  of  aluminium  hydroxide.    (P)  Buchner 

and    polishing    powder   from    cellulose    hydrate.      (P) 

Slaight  and  others 
process : 

(P)  Buchner         

(P)  Horkenbach 376a. 

Clinker  and  the  like  ;   Plant  for  manufacture  of .     (P) 

Atkins  and  Colquhoun  . .  . .  . .  . . 

Cloth  ;   Action  of  atmospheric  influences  on : 

Grass  

Kertesz 
Wagner 

made  from  yarn  treated  with  mineral  oil  ;  Washing . 

(P)    Pinagel,    and    Aachener    Chem.     Werke    fiir 
Textilindustrie  . . 


610a 
704  a 

763A 

832a 
400R 
673a 

162  a 
105T 
173a 

207a* 

174a 

57r 

765A 

465a 
763A 

658A 
648a 

655  a 

242A 

214A 
191A 

628A 

65a 
820A* 
109A 

64A 


784A 

451A* 

234A 


090a 
490a 
24a 
423a 
491a 

64a 
65A* 
722A 

658a 
450a 
272R 
490a 


110a 
628a 
34a 
227a 
756A 

16a* 

568a 

459a 


481a 
481a 
512  a 


Clouds 


artificial  ;    Production  of  intense 
and  Verdicr 


(P^  Weiss 


Clupea  Innyiceps  ;    Fatty  oil  of . 

Cnicus  Benedictus  seeds  ;  Fatty  oil  of  - 


Men  on 
— .     Ferenez 


154a 

469A* 
93R 

71A 

357a 
289a 


Cinematography  ;    Colour 


-.     (P)  Kelley 


Coal  ;  Action  of on  a  photographic  plate.     Sinkinson  . . 

Agglutinant  for  conglomeration  of  .     (P)  Irazusta 

Air-dried  condition  and  hygroscopicity  of  fossil in 

relation    to    numerical    value    of    calorific    power. 

Kempf 620a 

analysis.     Sinnatt    ..  ..  ..  ..  ..  ..     538a 

Apparatus  for  analysing  or  determining  volatile  con- 
stituents of  .     (P)  Naito  642A 

Apparatus  for  drying  or  cooling .     (P)  Davis        ..     436a 

Apparatus  for  separating  fine .     (P)  Draper  . .       54a* 

Apparatus  for  washing  : 

(P)  France  478a 

(P)  Habets  and  France  ..  ..  ..     714a 
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Coal — cuiUinued. 

id  Harrison         356A* 

(1')  Uogerson        325a 

Approximate    determination    of    amount   of    gases    0f 

combustion  of  .     Castok  . .  . .     477A 

behaviour  oi  coustituents  of  banded  bituminous  

ou  coking.    Leasing 36r,  356a 

Briquettlng .    (P)  Rutgcrswerko  A.-G.,  and  Tcich- 

manil       . .  . .  . .  .  .  .  .  . .  .  .      77,'iA 

Briquettlng  Oklahoma ■.    Davis      ..         ..     337r.  691a 

Brown .    s^  Lignite. 

Calculation  of  efficiency  of  complete  gasification  from 

analysis  of -.     Strache     ..  ..  ..  ..     621A 

Carbonisation  of In  vertical  retorU  with  steaming 

199lt.  507a 
inkdng  .  and  production  of  water  gas.    (P) 

Dohcny  084A 

I  bemlcal  data  on  pyrites  in  ■ .     Yancey    ..         ..     1S7A 

Coking  .     (P)   Huberts,   and   American   Coko   and 

Chemical  Co 715A 

Coking   of   with   recovery   of   bv-products.    (P) 

Fleischer  622a 

Comparative  method  of  determining  heat  of  carbonisa- 
tion of .    Weyman       iosr.  icst 

ilete  gasltlcation  of 124R 

Complete  gasification  of .     Stra< he  . .  . .  . .     146A 

oonaarvatlon  In  the  United  Kingdom,    Clerk    ..        ..    158R 
'  >  'ii  version  of  — —  into  soluble  organic  compounds,     (P) 

r    ." 622A 

imposition  of  • .    (P)  Riitgerswerke  A.-O.        ..     622a 

Determination  of  calorific  value  of  volatile  matter  of 

as  a  measure  of  its  suitability  for  gas  manufacture. 

Meager  and  Muller      ..         ..         ..         ..         ..     774a 

Determination  of  moisture  in .    Myhill     ..        ,.     357a 

Determination  of  nitrogen  in .     Parker      . .         . .     507a 

I '(termination  of  quantity  of  combustion  products  or 

producer  gas  from  analysis  and  calorific  value  of 

the  .    Castek 395a 

Determination  of  sulphur  forms  in .    Powell        . .     713A 

Determination  of  yield  of  tar  from  .    Fischer  and 

Schrarter  566A 

Distillation  of  : 

<P)  Day 56a 

(P)  Limberg         441a 

Distillation,  carbonisation,  or  gasification  of .    (P) 

Christopher 441a 

Distillation  and  gasification  of .    (P)  Limberg     ..     050a 

distillation   products :    Production   of  in  steam- 
power  plants.     Wilkens          . .          . .  . .  . .      394A 

Distribution  of  nitrogen  of  on  low-temperature 

carbonisation.     Gluud  and  Breuer  . .         . .         . .     259a 

dust  ;    Comparison  of  utilisation  of  heat  in  firing  with 

producer-gas  and  with  .     Terres         . .  . .     774A 

dust,  explosions  in  steel  mills.     Tracy     . .         . .         . .     324a 

dust  and  fusain.    Sinnatt  and  others     . .         . .         . .     438a 

or  the  like  ;  Slixing with  air.    (P)  Pease..         ..     712a 

Economic  selection  of •.     Booth      ..         ..         ..     683a 

Effect  of  excessive  moisture  in  .    Thwaite  ..     35 7A 

Examination  of with  regard  to  its  gasification  in 

producers.     Strache    . .         . .         . .         . .         . .     620A 

exports  from  South  Africa  132R 

Extracting  hydrocarbons  from .     (P)  Itock  . .     593a 

Extraction  of  under  pressure  with  solvents  other 

than  benzene.    Fischer  ..         ,,         ..         ..       93a 

fire  :   The  domestic .    Fishenden     . .         . .         . .     334R 

I  l.i.Ltion  of .    (P)  Bacon,  and  Metals  Recovery  Co.     220a 

Forms  in  which  sulphur  occurs  in  — — .    Powell  and 

I'arr        145a 

Fundamental  study  of  Japanese .    Iwasaki  . .     620a 

Furnace  retorts  for  partial  carbonisation  of .    (P) 

Smith 592a 

as  future  source  of  oil  fuel  supply.    Duckham    . .         . .     354R 
-gas.     See  untler  Gas. 

Eases,  resulting  from  its  distillation.    Vignon        ..     591a 
Gasification  of  and  obtaining  by-products.    (P) 

Smith 478A 

Gasification  of in  rotary  furnaces.     Roser  . .         . .     508a 

irom .     (P)  Corthesy  and  Castelll    510a 

resentation  of  analysis  of  flue-gases  derived 

from  combustion  of  .     Schulto  . .         . .     812a 

BydlogenaUng  for  preparation  of  liquid  products. 

rgius.  and  Chemical  Foundation,  Inc.         ..     743 A* 

is  and  exports  of  440R 

in  India         358R 

ry  in  Alberta  112it 

1 1  '•  in  France  ;  Proposed  nationalisation  of . .       74r 

industry  of  r  s  A.  380R 

Influence  of  addition  of  inert  matter  upon  volatile  mat- 
ter evolved   when   is  heated.    Sinnatt  and 

Grounds  538a 

Inorganic   constituents   of    Lancashire    .     Sinnatt 

and  others        . .         . .         . .         . .         . .         . .     375r 

and  the  like;    (leaning  .     (P)  Couklin      ..  ..  7a* 

liquid  :    Manufacture  of  so-called  .     Plauson      . .     589a 

Low-temporal  filiation  of  .    (P)  Swinburne    222a 

Low-temperature  distillation  of  sub-bituminous  . 

Benson  and  Canfield  . .  . .  . .  . .     438A 

Manufacture   of  dense   semi-eoke    by   low-temperature 

carbonisation  of  .    Fischer       93a 

Mineral     constituents    of    banded     bituminous   . 

Lessing 36R,  357a 

-mines ;     Analytical    method   for   detecting   blown-out 

shots  in •.     Hutchison  and  Barab       . .         . .     315a 

-mines;    Nationalisation  of  79R 


Coal — continued. 

-mining  statistics 

Now  characteristic  for  :    the  agglutinating  power 

curve.    Sinnatt  and  Grounds  . .         . .         71R, 

Obtaining   oils   and    semi-coke    from    — —   in    rotary 

distillation  apparatus.    (P)  Fischer 

Origin  of  asphalt  and  .    Marcusson 

and  other  materials  capable  of  being  distilled,  vaporised. 

or    decomposed    by    heat ;     Treatment    of    . 

(P)  Dressier  Tunnel  Ovens.  Ltd.,  and  Dressier  . . 

output  In  1918         

output  after  miners'  strike 

output ;    Loss  in  through  miners'  strike  '. '. 

output,  and   prices    .. 

Oxidation  of  .    Godchot       ..         .'.         . .     ... ! 

Oxidation  of  Ingredients  oi   banded  bituminous  — . 

Tideswell  and  Wheeler  

Ozonisation  of  suspended  in  non-aqueous  media. 

Fischer  and  Tropsch  , , 

Pithead  values  of  . .  . .  . . 

powdered;    Apparatus  for  feeding  and  burning  — -. 

(P)  Combustion  Economy  Corp 

powdered ;     Utilisation    of    for    heating    copper 

6inelting  furnaces.     De  Venancourt 

Process  for  hardening .     (P)  Wingett  and  Haggott 

Producing  a  regular  progression  of  materials  in  vertical 

ovens  for  distillation  of  .    (P)  Soc.  du  Four 

Vertical  Continu 
production  in  1919  . .         . .         . .         . . 

production  in  Belgium       . .         . .         . .         . ,         " 

Production  of  fuel  oil  and  lamp  oil  (solar  oil)  from 

.     Gluud 

production  in  Holland 

and  its  products  ;    Determination  of  specific  gravity 

of  .     Hailstone 

Reactions  of  sulphur  in  in  the  coking  process. 

Powell 

Recovery   of   by-products   from   .    (P)   Generator 

A.-G. 
Recovery  of  valuable  products  from  gases  evolved  in 

destructive  distillation  of  .     (P)  Skinningrove 

Iron  Co.,  and  Bury 
requirements  and  utilisation  of  water  power  in  France 
saving  in  chemical  industry.     Brownlie 
Semi-coke  obtained  by  low-temperature  carbonisation 

of .    Fischer  and  Gluud  

shortage  in  France 

situation  in  Canada 

Solid  paraffin  wax  found  in  Lancashire  .     Sinnatt 

and  Barash 
storage  in  carbon  dioxide 
Strata    associated    with    .    Hoo    cannel.    Sinnatt 

and  Barash 

Studies  in  the  composition  of  : 

Lessing 356a. 

Tideswell  and  Wheeler 

Substitutes  for  in  gas  manufacture.     Schumann 

Sulphur  content  of  and  yield  of  low-temperature  tar 

from  Arsa  .     Fischer 

supplies  ;    Distribution  of  

supplies  in  France  . .      217R.  272R.  287r.  305r.  320R, 


page 
308R 
.  83T 

5«A 

180A 


652A 
63R 
439R 
40 1R 
308R 
538a 

591A 

54A 
3S4R 

97a 

300a 
478a 


479a» 

55R 
257R 

223A 

417R 

713A 
811A 
221 A 


during  coking. 


33SR. 
Korten 


357R,  330R, 


of 


at  low  temperatures. 
Sinkinson 


Swelling  of  — 

in  Switzerland 

-tar.     See  under  Tar. 

Thermal  decomposition 

Illingworth 

Transition  from  to  coke. 

Treatment  of  coking  before  use  in  the  Mond  gas 

producer.     (P)  Elirhardt  und  Sehmer  Ges. 
Treatment  of  especially  in  manufacture  of  fuel 

briquettes.     (P)  Smith 
Vertical   retorts   for   carbonising  .    (P)   Woodall, 

Duckham  and  Jones.  Ltd..  and  Gardner 

Washing : 

(E)  Burnett  

Moreau 


593A 
397R 
6S1A 

218A 
201R 
356R 

2S9A 
16R 

sua 

357a 
691A 
591A 

146A 
239R 

416R 
713a 
3C0R 


HIT 
591A 

149A 

714A 
775a 

5a 

217A 


Coals ;    Investigation  of  certain  coking  .    Theory  of 

coking.     Illingworth 133T 

Suitability  of  German  for  low-temperature  car- 
bonisation.   Fischer  and  Gluud       . .      258a.  258a.  259a 


Coating  articles  with  metal.    (P)  De  Dudzcele  et  Cie 
compositions.     (P)  Isaacs 
compositions  for  parts  of  aircraft.    (P)  Bradley 

compositions;    Liquid    .     (P)   McKay    and    Willis 

concrete  etc. ;    Composition  impervious  to  oils,  spirits. 

water,  and  the  like  for  .    (P)  Ivinson  and 

Roberts 
machines  for  paper  etc.    (P)  Mayer 
material ;    Manufacture   of   water-resisting  .    (P) 

Miles,  and  Ross  Chemical  Co. 
material  from  viscose  : 

(P)  Young,  and  Aspromet  Co. 
(P)  Young,  and  Robertson  Co. 

of  materials  ;    Continuous  .     (P)  Minton 

metal  upon  metal  or  other  conductive  flat  surfaces  for 

electrotyping    for   printing   work   and    other   like 

purposes,  espcially  applicable  to  sound  reproducing 

records  and  the  like.    (P)  Harris 
by  the  metal  spraying  process ;    Preparation  of  iron 

articles   for   .     (P)   Frankonia   A.-G.    Abt.    f. 

Metallisierungsanlagen  vorm.  Metallatom  Ges.     . . 
process.    (P)  Alexander 


788a 
697a 
757a» 
826a 


664a 
60A* 

756A 

227a 

728a« 

15A 


631A 
445A 
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sheet  metal  with  tin  or  other  metal  on  one  side  only  ; 

Machine  for .     (P)  Powanda 30a* 

substances  having  greatly  developed  surface  with  heavy 

metals  or  insoluble  salts  thereof.     (P)  Bechhold  . .     338A 
substances  to  protect  them  or  render  them  non-porous  ; 

Producing  materials  for  .     (P)  Cleghorn,  and 

Gayner  Pneumatic  Co.  . .        \ .         . .         . .     459a 

Coatings  for  apparatus  and  vessels  used  in  chemical  industry  ; 

Protective .    (P)  Schiiler  356a 

Depositing  metallic  on  inner  walls  of  tubes  etc. 

of  small  diameter.    (P)  Mylo  30A 

Manufacture  of  insulating   and   protective -.     (P) 

Stowell,  and  Stowell  Fireproofing  Co.        . .         . .     664a 

Cobalt-chromium-molybdenum    alloys  ;    Analysis   of   . 

Camp  and  Marden      . .  . .  . .  . .  . .     753A 

Detection   and   determination   of  by   means   of 

nitrosonaphthols.     Brenner    . .  . .  . .  .  -     250A 

Electro-analytical    separation    of   from    arsenic. 

Furman  . .  . .  . .  . .  . .  .  -     768a 

Influence  of on  physical  and  chemical  properties 

of  cast  iron.     Bauer  and  Piwowarsky        . .  . .     723A 

iron  allovs  ;    Change  of  length  by  magnetisation  in . 

Honda  and  Kido         629a 

ore  ;    Discovery  of in  Queensland  . .  . .     378R 

Passivity  of .     Bvers  and  Thing 116a 

Recovery  of .     (P)  Udy,  and  Haynea  Stellite  Co.     415a 

Sensitive  reagent  for  .     Bellucci     . .  . .  .  -     250a 

solutions  ;    Electrolysis  of  .     (P)  Cutten   . .  . .     602a 

Cobaltic  compounds  ;  Detection  of by  means  of  diphenyl 

derivatives.     Feigl       . .  . .  . .  .  -  . .     706a 

Cocaine  ;  Application  of  reaction  of  benzoic  acid  based  on  its 

diazotisation   to   toxicological   detection   of   . 

Guerbet  559a 

Cochin-China ;    Copra  production  in  ..  ..  ..      320R 

Cockle-burr  seeds ;    Fatty  oil  of .    Rhodes      . .         . .     604a 

Cocoa  butter.     See  Cacao  butter. 

Food  product  containing  .     (P)  Kestner  . .  . .     170a 

Manufacture  of  — .     (P)  Whitham 465a* 

Roasting  by  indirect  heating.    (P)  Levy  . .     609a* 

See  also  Cacao. 

Coconut ;    Globulin  of  .    Johns  and  others     . .         . .     169a 

group  of  fats  ;    Estimation  of .     Gilmour  . .     169a 

oil.     See  under  Oils.  Fatty. 

Preparation  or  treatment  of  ■.     (P)  Baker,  jun.   . .     637a 

production  in  Mexico         . .  . .  . .  . .  . .     221 R 

Coconuts  in  tropical  America  . .  . .  . .  . .  .  -     115R 

Cocos  nucifera  ;    Globulin  of .     Johns  and  others       . .     169a 

Codeine  ;    Determination  of  .    Annett  and  Sen         . .     702a 

Cod-liver  oil.     See  under  Oils.  Fatty. 

Coffee ;    Chlorogenic  acid,  the   tannin-like   constituent   of 

.     Freudenberg     . .  . .  . .  . .  . .     274a 

Research  on  in  U.S.A.         ..  ..  ..  ..     379R 

and  substitutes  ;    Determination  of  caffeine  in  mixtures 

of and  in  so-called  caffeine-free  coffee.  Vautier    423A 

Cohune  nut  production  in  Mexico      . .  . .  . .  . .     22lR 

Coke  ;    Apparatus  for  producing .     (P)  Smith  . .     592a 

Apparatus  for  quenching .     (P)  Wellington  . .         5a 

Apparatus  for  quenching  and  transporting  from 

coke-ovens.     (P)  Cuthbertson  and  Greensmith    . .     510a* 

Apparatus  for  washing : 

(P)  Harrison         356a* 

(P)  Jennings         441a* 

Cooling- .    (P)  Zbinden  260a 

Desulphurising  action  of  hydrogen  on  ■.     Powell..     811a 

Determination  of  nitrogen  in  .     Parker     . .  . .     507a 

Hardness  of .     Illingworth 137T 

Hygroscopicity  of  by-product .     Selvig  and  Kaplan     621a 

Innovations  in  recovery  of  by-products  in  manufacture 

of  metallurgical  .     Berthelot    . .  . .  . .     180a 

Manufacture  of  .     <P)  Sivyer  742a* 

Manufacture  of  ammonia  and from  peat  and  the 

like.     (P)  Sauer  6a 

Manufacture    of    hard    from    gassy    coals.     (P) 

Saefte! 47SA 

Manufacture   of  from   pitch.    (P)    Becker,   and 

Koppers  Co.      . .  . .  . .  . .  . .  . .         5a 

•oven  engineering  ;  Recent  developments  in  by-product 

.     Becker  and  Sperr       . .  . .  . .  . .     649a 

-oven  gas.     See  under  Gas. 

-oven  iron  work.    (P)  Wilputte  and  Wilputte  ..         5a,  441a* 

-oven  plants ;    Comparison  of  German,  American,  and 

English  16R 

-oven  walls  ;    Corrosion  of : 

Findley 413R 

Rees  180R.  197T,  218a 

-ovens : 

(P)  Buhler  510a 

(P)  Fours  et  Proc.  Mathv,  Soc.  Anon.         ..     149a 

(P)  Hinselmann 439a 

(P)  Hurez  439a 

(P)  Roberts,  and  American  Coke  and  Chemical 

Co 813A 

(P)  Soc.   de   Fours   a   Coke   et  d'Entreprises 

Ind 395a 

-ovens  ;    Air  valves  for  .    (P)  Foundation  Oven 

Corp 566A* 

-ovens  with  alternative  heating  arrangements  for  rich 

or  poor  gas ;    Horizontal  regenerative  .    (P) 

Engbert  260a 


Coke — continued. 

-ovens ;    By-products  from 


Smith 


Errata 
-.     IP) 


-ovens ;    Carbonisation  of  fuel  in  vertical 

Davies 
-ovens  ;   Carbonising  variations  effected  by  temperature 

changes  in  the  tops  of  .    Middleton 

-ovens ;     Construction   and   operation   of   modern   by- 
product   .     Ward 

-ovens ;    Discharging  apparatus  for  continuous  . 

(P)  Soc.  Anon.  d'Ougree  Marihaye.. 

-ovens  ;    Firebricks  for  .     (P)  Keillar 

-ovens ;    Heating  walls  of  and   blocks  for  the 

construction  thereof.     (P)  Roberts 
-ovens  and  the  like  ;    Valves  for .     (P)  Roberts. 

and  Foundation  Oven  Corp. 
-ovens   and    method    of   operating   them.    (P)    Lucke 

and  others 
-ovens ;    Recovery  of  pyridine  from  by-product  . 

Dodge  and  Rhodes 

-ovens  ;    Refractories  for  .    Rees 

-ovens  ;    Regenerative  : 

(P)  Berthelot       

(P)  Hurez  

-ovens  ;    Regulation  of  gas  pressure  in .    Thau  . . 

-ovens ;    Safety  device  against  explosions  for  gas  mains 

of .    (P)  Wilhelm  

-ovens  ;  Silica  bricks  in  construction  of .  Enzenauer 

-ovens  ;   Valves  for .    (P)  Foundation  Oven  Corp. 

-ovens  with  vertical  heating  flues.    (P)  Otto  und  Co.  . . 

problem  in  the  French  metallurgical  industry 

product  ;    Manufacture  of  a  light  .     (P)  Rodman, 

and  Rodman  Chemical  Co. 
production  in  1918 
quenching  ;     Utilising  steam   developed   in   .     (P) 

Pintsch  A.-G.,  and  Rodde 
retorts ;     Apparatus   for   extracting   coke   from . 

(P)  Nerriere 
semi- ;    Manufacture  of  dense  by  low-temperature 

carbonisation  of  coal.     Fischer 
Semi- obtained  by  low  temperature  carbonisation 

of  coal.     Fischer  and  Gluud 
semi- ;    Obtaining  oils  and  from  coal  in  rotary 

distillation  apparatus.     (P)  Fischer 

Transition  from  coal  to .     Sinkinson 

for  use  in  blast-furnaces  ;   Saturating with  chloride 

solutions.     (P)  Riedel 
withdrawing  apparatus  ;    Mechanically   operated  

as  applied  to  inclined  and  vertical  carbonising  and 

like  retorts  etc.     (P)  Mitchell 

Coking  ;  Conference  on  by-product  

plants  ;    Standardisation  of .     Schadeck     . . 

process.     (P)  Marquard 

process  ;     Reactions  of  sulphur  in   coal   in  the 

Powell 

Swelling  of  coal  during .     Korten 

Theory  of .    Illingworth 

See  also  Carbonisation. 

Cola.     See  Kola. 

Colchicum  seeds  ;  Alkaloidal  content  and  fatty  oil  of 
Grimme 


194T 
*J55T 

148  a 

94A 

198T 

479a* 
491A 

5A 

593A* 

325a 

262A 
217A 

479a* 
327a* 

812a 

5a 

713a 

566a* 

478a 

39R 

35SA 
63R 

327A* 

222a* 

93a 

218a 

56a 

591A 


540A» 


Colloid  bodies  :   Preparation  of .     (P)  Snelling 

chemistry  of  varnishes  and  paints.     Morrell 

Colloidal  catalysts  ;    Ageing  of .     De  Rocasolano 

cellulose.     Schwalbe 

colouring  substances  in  minerals.     Doelter 

copper  with  Cetraria  isUindica  (Iceland   moss)  as  pro- 
tective colloid.     Gutbier  and  Sauer 

dispersions ;    Preparation  of  on  a  manufacturing 

scale.     Plausou 

electrolytes.     Soap    solutions    and    their    constitution. 
McBain  and  Salmon  ..  ..  ..  ..        74R, 

electrolytes  ;  Soap  solutions  as  a  type  of .     McBain 

and  others 

fuel: 

Bates  395R. 

O'Neill 395R. 

gels  ;    Physical  properties  of and  toxicity  in  sera. 

Kopaczewski  and  Gruzewska 

matter  ;   Some  properties  of and  their  applications 

in  photography.     Findlay 

membranes   for    filtration ;     Treatment    of   ■.     (P) 

Wait 

mercury  ;    Preparation  of  by  cathodic  disintegra- 
tion.    Gutbier  and  Weise 

platinum ;       Catalytic     decomposition     of     hydrogen 
peroxide  by .     Rocasolano 

preparations  of  amylodextrin  and  calcium  phosphate  or 

sulphate ;    Manufacture   of  .     (P)    Lccinwerk 

Laves 

preparations  of  amylodextrin  and  silicic  acid  ;    Manu- 
facture of .     (P)  Lecinwerk  Laves 

preparations  in  medicine  ;    Use  of  ■ : 

Alexander 

Dale  

Searle 

rhodium  ;    Acceleration  of  decomposition  of  hydrogen 

peroxide    by    .     Zenghelis    and    Papaconstan- 

tinos 

rosin  in  beater  sizing  of  paper.  Traquair 

silicic  acid  ;    Purification  of  liquids  by  means  of . 

(P)  Bielmann 


282A 
73R 

626a 
58a 
155a 

43A 
589A 
272A 

71A 

413R 

413R 

205A 

1S1R 

563A 

31a 

543a 

802a 
802A 
270R 

211R 

270R 


486A 
444A 

672A 
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Colloidal — continued. 

silver;    Formation  of ■  Id  photographic  developers. 

arid   means  of  avoiding  it.      Lobcl      ..  ..  ..      558A 

flolution.  neutral  to  the  taste  ;    Manufacture  of  

from    casein    and    vegetable    albumin,    including 
gluten.     (P)  X.  V.  Jurgens  Verccnigdo  Fahr.       ..     201a 
solutions   and    fine   powders ;    Manufacture   of   plastic 

M  from  .    (P)  Podszus     ..         ..         ..     784 A 

■nbgtancee;    EBectro-oamotta  process  of  treating . 

P)  &  liwerin.  and  Qofl.  fur  Elcktro-Osmosc  .  .  . .  507a* 

ralphur.     Bary         ..         ..         ..         ..         ..         ..  656a 

Colloids;    Changes  in  physical  state  of : 

Adolf  and  Spiegel  702a 

Wagner 702a 

Effect  of on  caking  of  salts.     I.owry  and  Hcmmiugs  107T 

Electrical  synthesis  of .    Svedberg  . .         ..         ..  110a 

Filtration  of .     Ormandy 228T 

Joint    discussion    by    Faraday    Society    and    Physical 

Society  on 37fiR 

Protective .    Csfroria  isfancftea  (Iceland  moss)    ..  43a 

Synthesis  of ■  by  means  of  oscillating  arcs.     BOrje- 

sou  aud  Svedberg         . .  . .  . .  . .  . .  31A 

Technique  of  estimation  of  viscosity  of  organic  . 

llothlin 84A 

Colombia  ;   Resources  of  the  Cali  district 297r 

Resources  of  Tumaco  . .         . .         . .         . .         . .  348R 

Colophony;    A ut oxidation  of .    Paul     ..         ..         ..  198a 

Distilled .     Gerstacker  ..         ..         . .         ..  418a 

See  aim  Rosin. 

Colorimeter.     (P)  Spiudler  and  Traeger         769a 

The  Bawbee ■.     Gamble         430A 

.New 379R 

Colorimetrle    estimations    with    solutions    containing    two 

coloured  substances.    Falk  and  Noyes        . .         . .     502A 
Colour   classification ;     Practical    application    of    Ostwald's 

scheme  of .    Wirth         728a 

effects  ;   Production  of on  textile  and  other  fabrics 

and    materials.     (P)   Calico   Printers'   Assoc,   and 

others 484a 

•filter ;    Glass  for  artificial   light.     (P)   Luckiest) 

and  others         296A 

-lakes.    £<r  under  Lakes. 

trade  of  Holland 404R 

Coloured  light ;    Effect  of upon  plant  giowth  and  pig- 
mentation.    Gardner  ..  ..  ..  ..  ..     578A 

substances ;     Determination    of    constitution    of   

from    their    absorption    spectra.     Kehrmann    and 

Sandoz 224a 

Colouring  fibrous  materials : 

(P)  Dennison.  and  American  Rubber  Co       . .     362A 

(P)  Gibbons,  and  American  Rubber  Co.         . .     362a 

matter  of  the  red  pea  gall.     Nierenstein  . .         ..         ..     101a 

matters  of  flowers  ;   Use  of  — ■ — ■  in  colour  photography. 

Kogel 583A 

matters.     See  also  Dyestuffs. 

product.     (P)  Vegas  and  Vegas 293a» 

substances  in  minerals  ;    Colloidal  .     Doclter       . .     155a 

Colours  ;   Antimony for  rubber.    (P)  Morris    . .         . .     273a 

Apparatus  for  testing  fastness  of ■  in  dyed  fabrics. 

(P)  Driver  and  Sunderland 186a 

Heat-reflecting  properties  of  ■  applied  to  oil  and 

gas  storage  tanks.     Gardner  . .  . .  . .  . .       9lA 

Manufacture  of  — .    (P)  Palmer  460a 

Columbium.    See  Niobium. 

Combustible  matter  in  silicate  and  carbonate  rocks ;   Deter- 
mination of .     Fieldner  and  others      . .  . .     155A 

Combustion  of  fuel : 

(P)  Bone  and  others        622a* 

(P)  Dellwik.  and  Techno-Chemical  Laboratories. 

Ltd 97A 

of  gaseous,  vaporous,  or  dust  fuel ;    Heating  tlues  for 

.     (P)  Davies         55A 

of  gases  in  boiler  furnace  flues  or  tubes  ;    Means  for 

completing  or  promoting  the .     (P)  Hassall  . .     214A 

gases  of  coal ;  Approximate  determination  of  amount 

of .    Castek  477A 

of  organic  chloro-compounds  by  chromic-sulphuric  acid 

mixture.     Guyot  and  Simon 351A 

products  ;  Apparatus  for  generating under  pressure. 

it  Hon 290a* 

products  ;    Process  for  obtaining  .     (P)  Shea,  and 

Hartford  Rubber  Works  Co 813A 

'"  Commerce  Reports  "  ;  Increase  in  price  of ■    . .         . .     437E 

Comminuting  apparatus.    (P)  Kutsche           323a 

machine*.     (P)  Kutsche     ..                      323a 

and  mixing  materials,  e.g..  alkali  silicates.     (P)  Phillips 

and  Rose            . .          . .          . .          . .          . .          . .  748a 

and  oxidising  apparatus.    (P)  MacMillan.  and  Niagara 

Alkali  Co 323A 

Committees  of  the  Council         . .         . .         . .         . .         . .  85R 

Company  News : 

Alby  I  nitcd  Carbide  Factories.  Ltd 279r 

American  Cyanamld  Co.     ..          ..          ..          ..          ..  324R 

Angela  Nitrate  Co..  Ltd 295R 

Angln -Persian  Oil  Co..  Ltd 444R 

Associated    Portland  Cement  Manufacturers.  Ltd.      ..  152R 

Benzol  Manufacturers.  Ltd.            ..          ..          ..          ..  118R 

Bleachers'  Association.  Ltd.           . .          . .          . .          . .  243R 

Boake,  Roberta,  and  Co..  Ltd 244r 

Boots'  Pure  Drug  Co..  Ltd.         ..                    ..      225R,  244R 


Company  News — conl< 

Borax  Consolidated.  Ltd.     .. 

Bradford  Dyers'  Association,  Ltd 

Brlmsdown  Lead  Co.,  Ltd. 

British  Aluminium  Co.,  Ltd. 

British  Ammonium  Co..  Ltd. 

British  Cellulose  and  Chemical  Manufacturing  Co., 

British  Cellulose  and  chemical  Manufacturing  (Pa 

Co..  Ltd 

British  Cellulose  and  Manufacturing  Co. 
British  Cotton-Seed  Products,  Ltd. 
British  Cotton  and  Wool  Dyers  Assoc.,  Ltd 
British  Cyanides  Co..  1.1  d. 


Ltd. 
42:ir. 
lent) 
98R. 


44R. 
188B, 


British  Dyestuffs  Corporation.  Ltd.  110R, 

British  Glass  Industries,   Ltd.        ..  21R,  64lt,   Jl'.'iK 

British  Glues  and  Chemicals,  Ltd 189R 

British  Oil  and  Cake  Mills.  Ltd 

British  Oxygen  Co..  Ltd 

British  Pluviusin  Co..  Ltd. 

British  Sulphate  of  Ammonia  Federation 

Brunner.  Mond.  and  Co..  Ltd.     ..         81R,  136R.  224R, 

Burmah  Oil  Co..  Ltd. 

Bush.  W.  J.  &  Co..  Ltd 

Bwana  M'Kubwa  Copper  Mining  Co.,  Ltd. 

Calico  Printers'  Association,  Ltd. 

Carboil  Syndicate,  Ltd. 

Cassel  Cyanide  Co..  Ltd. 

Castncr-Kellncr  Alkali  Co.,  Ltd.  . .         . .         21] 

Cerebos.  Ltd. 

Chemical  Products,  Ltd. 

Chilean  Nitrate  Producers'  Association  .. 

Courtaulds.  Ltd. 

Electro-Bleach  and  By-Products,  Ltd.    . .        98R, 

English  China  Clays.  Ltd. 

English  Oilfields.  Ltd 

Explosives  Trades.  Ltd. 
Gas  Light  and  Coke  Co. 
Home  Grown  Sugar,  Ltd. 
Jurgens,  Ltd. 
Knight  (John),  Ltd. 
Lautaro  Nitrate  Co.,  Ltd.  .. 

Lever  Bros.,  Ltd 65R.  118R. 

Low  Temperature  Carbonisation,  Ltd.   .. 

Magadi  Soda  Co.,  Ltd. 

Mond  Nickel  Co.,  Ltd. 

New  Paccha  and  Jazpampa  Nitrate  Co.,  Ltd. 

Nitrate  companies  in  1919  .. 

.N"  it  rate  companies  ;    Amalgamation  of .. 

North  Persian  Oils,  Ltd. 

Pan  de  Azucar  Nitrate  Co.,  Ltd. 

Peruvian  Corporation 

Power  Gas  Corporation.  Ltd. 

Salar  del  Carmen  Nitrate  Co..  Ltd. 

Salt  Union.  Ltd 

San  Lorenzo  Nitrate  Co.,  Ltd. 

Sand,  Glass  and  Foundry  Materials  (Amalgamated),  Ltd. 

Scottish  Oils,  Ltd 20R, 

Southall  Bros,  and  Barclay.  Ltd. 

South  Metropolitan  Gas  Co.         ..  ..  ..        81R. 

South  Staffordshire  Moud  Gas  Co. 

Sulphate  of  Ammonia  Association  ..         ..        44R, 

Synthetic  Ammonia  and  Nitrates,  Ltd. 

United  Alkali  Co..  Ltd 

United  Glass  Bottle  Manufacturers.  Ltd. 
United  Premier  Oil  and  Cake  Co..  Ltd. 

United  Turkey  Red  Co..  Ltd 

Van  den  Berghs,  Ltd. 
Wetcarbonizing.  Ltd. 


136K, 

136R, 


20n. 

262R. 


189R. 
244R. 


FACIE 

118R 
98R 
886R 
135R 
444R 

444R 

280R 
100K 
9811 
208R 
243R 
40 1R 
444  R 
MOB 
24  111 
405R 
311R 

2IIHR 

279R 
243R 
280R 

21R 
323R 
153R 
444R 
,  81R 

»8R 
218R 
423R 
405R 
244R 
152R 
365R 
405R 

81R 
223R 
188R 

98R 
225R 
324R 
423R 
405R 
280R 
225R 
324R 
295R 
189R 

64R 

20R 

20R 
295R 
136R 
225R 
226R 
243R 
152R 
310R 

98R 
386R 
209R 
172R 
136R 
172R 

65  R 

64  R 
423R 


Company  news  ;    Foreign  . .       65R,  120R,  173R. 

191R.  210R.   227R.   245R.   28lR.   296R,    311R.   348R. 

404R.  445R 
Complex  internal  salts  in  quantitative  analysis.     Bellucci 

and  Chiucini     . .  . .  . .  . .  . .  . .       46A 

Compressing  air  or  other  gases.     (P)  Melms    u.  Pfenninger 

Kommanditges..  and  Gensheimer    . .         . .         . .       53a 

powdered     tungsten,     tantalum,     and     the     like.     (P) 

Pfanstiehl.  and  Pfanstiehl  Co 30a 

Concentrates.     See  under  Ore. 

Concentrating  ;  Apparatus  for  atomising  liquids  for  purpose 

of  .     (P)  Galland  288A 

apparatus  ;    Percolating  and  .     (P)  Lloyd  . .     323A 

Effecting  intimate  contact  between  liquids  and  gases 

for  .     (P)  La  Bour         713a* 

emulsions  and  suspensions.    (P)  Krause  . .         . .     437a 

liquids : 

(P)  Friedlander 356a 

(P)  Herrlich  356A.  649A 

(P)  Walker,  and  Colonial  Chemical  Co.         ..     Z16A 

liquids  ;    Apparatus  for  .     (P)  Shaw  . .  . .     144A 

liquids  and  recovery  of  crystals  ;    Apparatus  for . 

(P)  Grimwood 619A 

materials;    Apparatus  for .    (P)  Leitch    ..         ..     538a* 

ores.     See  under  Ores. 

solutions.     (P)  Welch         20a 

tower  for  gases.     (P)  Chem.  Fabr.  Grieshcim-Elcktron     393A 

Concrete  aggregates  ;    Apparatus  for  dry   mixing  of  . 

(P)  I.ea 65* 

aggregates;    Testing  clays  for  .     Fuller    ..          ..  491A 

blocks,  slabs,  etc. ;    Manufacture  of  .    (P)  Schalk  751a 

Composition  impervious  to  oils,  spirits,  water,  and  the 

like  for  coating  .    (P)  Ivinson  and  Roberts. .  664a 
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Concrete— continued. 

Composition  for  and  manufacture  of  waterproof  . 

(P)  Badder  and  others  409A 

Effect  of  temperature  on  mechanical  properties  of . 

Lea         661a 

Effect  of  vibration,  jigging,  and  pressure  on  fresh  — ■ — . 

Abrams 112a 

floors  ;    Surface  treatment  of  . .  . .  . .     218R 

Forming  a  covering  and  hardening  coating  on,  or 
impregnating  articles  or  plastering  of  — — .  (P) 
Sanders  and  Sanders  . ,  . .  . .  . .  . .     B09a 

Hardening .     (P)  Ellis  and  Riederer  . .  . .     659a 

ingredients;    Machines  for  mixing  .     (P)  Kiddie..     217a* 

and  like  plastic  materials  ;    Curing .     (P)  Bellonby     629a* 

Manufacture  of  ■ : 

(P)  Dale 113a 

(P)  Harland  and  Wolff.  Ltd..  and  Marks     . .       26a 

Manufacture     of    light    ■    for    ship-building.     (P) 

Hambloch  . .  . .  . .  . .  . .  . .     751a 

Manufacture  of  paint  oils  suitable  for .     (P)  Boehni. 

Ltd..  and  Reihl  241a 

Mixing  .     (P)  Candlot  65a 

pavements ;     Manufacture    of    bituminous    .     (P) 

Henderson         ..  ..  ..  ..  ..  ..     451a* 

Preparing  pumice-stone  for  use  in  .     (P)  Bayer..     723a 

Pumice  aggregate  for  .     (P)  Hambloch     . .  . .       26a 

Reinforced  for  marine  purposes.     (P)  Ferguson  .     367a 

surfaces  ;    Bituminous  acid-proof  coatings  for  . .     664a 

Use  of  boiler-clinker  for .     Nitzsche  ..  ..     573a 

Condensation    products ;     Manufacture    of   aldehyde   . 

(P)  John  826a 

products  ;    Manufacture  of  phenol-formaldehyde  : 

(P)  Robinson,  and  Damard  Lacquer  Co.      . .     164a 
(P)  Weller  and  Robinson-Bindley       . .  . .     792a 

products  ;    Manufacture  of  phenolic : 

(P)  Nash 552a 

(P)  Redman  and  others  ..  ..      459a,  605a 

products  ;   Manufacture  of  resinous .     (P)  Dunham     164a 

products  ;   Preventing  phenolic from  discoloration. 

(P)  Redman  and  others         . .  . .  . .  . .     605a 

Condensers  ;    Aerial  .     <P)  Litzinger  and  others         . .     648A 

By-product   .     (P)   Roberts,   and   American   Coke 

and  Chemical  Co 326a 

for  distilling  apparatus.     (P)  Zaeckel     . .  . .  . .     476a 

Gas  .     (P)  Ruffe)         589a 

Laboratory  .     Friedrichs       ..  ..  ..  .".     282a 

Rectifiers  and  .     (P)  Beyer  and  others     . .  . .     712a 

Surface  : 

(P)  Enrhart  651a.  740a* 

(P)  Lillie 393A 

for  use  in  determination  of  crude  fibre  in  feeding  stuffs 

etc.    Clemens   . .         . .         . .         . .         . .         . .     431a 

Condensing  apparatus  : 

(P)  Christie,    and    Wheeler     Condenser    and 

Engineering  Co.  . .         . .         . .         . .       52a 

(P)  Morton  712a 

apparatus  ;   Tubular  .     (P)  Bnrbet  et  Fils  et  Cie.     619A 

gasoline  or  light  vapours.     (P)  Wehr     . .  . .  . .     510A 

liquids ;      Apparatus    for    evaporating    or    .     (P) 

Merrell,  and  Merrell-Soule  Co.  . .  . .  . .     810a 

nitrogen  oxides  and  similar  gases.     (P)  Petersen        . .     626a 
petroleum   or  tar  vapours  etc. ;    Heat  exchanger  for 

.     (P)  Irinyi         810a 

and  purifying  gases  and  vapours.     (P)  Rosenthal      . .       20a 
and  treating  distillates.     (P)  Fleming,  and  Fleming  Co.     149a 

vapour  from  a  natural  gas.     (P)  Duffy 810a 

Conditioning    textile     fibres     and     other    materials.       (P) 

Smethurst  61a* 

Conductometric  titrations ;    Use  of  in  neutralisation 

analysis.     Kolthoff 529a.  530a,  558a 

Confectionery  ;   Installation  of  boiling  pans  for  manufacture 

of .     (P)  McColl  and  others 671a* 

Conglomerates  of  fine  ores,  iron  filings,  flue  dust,  purple  ore. 

and  the  like  ;    Solidifying  ,     (P)  Giesecke    . .     302a 

Congorubin.     See  under  Azo  dyestuffs. 

Conjoint  Board  of  Scientific  Societies  ..  ..  ..     169r 

Constant-boiling  mixtures  of  liquids  ;    Binary  and  ternary 

.     Atkins . .  . .     383a 

Construction  materials.     See  Building  materials. 

Contact  masses  for  catalytic  treatment  of  gases  ;  Preparation 

of  .     (P)  Nitrogen-Ges.  393a 

substances  ;    Ceramic  support  for .     (P)  Zieren     . .     355a 

Control  of  production  of  a  product ;    Means  for  automatic 

■ depending   on    change   produced   in   radiant 

energy  by  presence  of  undesirable  substances  in  the 
initial  material.     (P)  Logan  ..  ..  ..     748a 

Converters.    (P)  Nielsen  and  Birkedal  29a 

Conveying    goods ;     Apparatus    for  ,  particularly    for 

charging  furnaces.     (P)  Smallwood 649a* 

materials ;     Apparatus    for    screening    and   .     (P) 

Hadfleld  and  Miller 590a* 

and    treating    powdered    materials.     (P)    Rhodes    and 

Coles       . .  . .  . .  . .  . .  . .  . .     648A 

Conveyors.     (P)  Parkes.  and  Philadelphia  Drying  Machinerv 

Co *.     216a 

Cooking  organic  substances.     (P)  Tribes       637a 

Cooling  apparatus  : 

(P)  Achard  288A 

(P)  Bergedorfer  Eisenwerk  A.-G.         . .          . .       61a 
(P)  Steenfeldt-Lindholm  739a 


Cooling — coTitinued. 

apparatus ;    Tubular  -.     (P)  Barbet  et  Fils  et  Cie. 

chambers    for    chocolate    and     other    materials.     (P) 

Fours  et  Proc.  Mathy  

chocolate,    cocoa    butter,    or    other    materials    which 

coagulate  when  cold  ;    Apparatus  for  .    (P) 

Savy 

coai,  limestone,  and  other  materials  in  granular  form  ; 

Apparatus  for .     (P)  Davis 

foods,  beverages,  and  the  like ;    Means  for  .    (P) 

Price 

gases  ;    Apparatus  for  : 

(P)  Hechenbleikner,  and   Chemical   Construc- 
tion Co. 
(P)  Reavell,    and    Kestner    Evaporator    and 
Engineering  Co. 
gases  or  gaseous  mixtures.     (P)  Zack 
gases    previous    to    liquefaction.    (P)    Chem.    Fabr. 
Griesheim-Elektron 

gases  and  vapours  ;   Apparatus  for .     (P)  Bergfried 

hot  solutions  ;   Apparatus  for .     (P)  Maschinenbau 

A.-G.  Balcke 477a,  563a, 

light  vapours.     (P)  Wehr 

and  liquefying  gases.    (P)  Jefferies  and  Norton 

liquids  ;    Apparatus  for  : 

(P)  Elger 

(P)  Hutchinson 

(P)  Thornycroft  and  Co..  Ltd..  and  Thorny- 
croft       

liquids  in  spray  systems  and  cooling  towers.     Baker  . . 
towers.     (P)  Gill,  and  Davenport  Engineering  Co.     . . 

Copper;   Absorption  of  calcium  by  plants  and  its  antitoxic 

properties  with  respect  to  .    Maquenne  and 

Demoussy 

Action  of  on  alcoholic  fermentation.    Schweizer 

alloys  containing  valuable  metals  ;   Treatment  of . 

(P)  Hirsch  Kupfer-  u.  Messingwerke  A.-G. 

and  its  alloys ;    Deoxidising  .     (P)  Strasser 

alloys  for  firearms  ;  Manufacture  of -.    (P)  Fahren- 

wald 
or  its  alloys ;    Preventing  selective  corrosion  of  tubes 

and  machinery  parts  of .     (P)  Von  Wurstem- 

berger.  and  A.-G.  der  Maschinenfabr.  Escher  Wyss 

und  Co.  415a, 

alloys ;  Surface -colouring  articles  of .  (P)  Merrimau, 

and  Winchester  Repeating  Arms  Co. 

Alloys  of  zinc,  nickel,  and  .     Guillet 

aluminium    alloy ;     Experience    with    a    91  :  9    . 

Krynitzky 
•aluminium    alloy ;      Manufacture    of    No.     12    . 

Anderson 
-aluminium  alloys.     (P)  Haywood 
-aluminium   alloys  or  hardeners ;    Manufacture  of  rich 

.     Anderson 

-aluminium-zinc     alloys     rich     in     zinc.     Schulz     and 

Waehlert  

-aluminium-zinc  ;   The  ternary  system with  special 

reference  to   the   zinc   corner   of  the   equilibrium 

diagram.     Jares 

-antimony  alloys  ;    Expansion  of  .     Braesco 

assay  ;    Electrolytic .     Hawley 

baths  ;   Revivifying  electrolytic .     (P)  Hiittenwerk 

Niederschoneweide  A.-G.  vorra.  Ginsberg 
-bearing  areas  of  Northern  Territory.  Australia ;  New 

-bearing  sands  ;   Treatment  of .    (P)  Benedict  and 

Kenny 
Catalytic   activity   of  in   oxidation   of   alcohols. 

Palmer 
-coated  iron  and  other  metals  ;   Separating  copper  from 

.     (P)  Hirsch  Kupfer-  und  Messingwerke  A.-G., 

and  Von  Grotthus 
Colloidal  with   Ci'traria  isUindica  (Iceland   moss) 

as  protective  colloid.     Gutbier  and  Sauer 
Content  of  in   cultivated   soils.     Maquenne   and 

Demoussy 
Deposition  of  on   non-conducting   surfaces.     (P) 

Smith 

Detection  and  determination  of by  means  of  nitro- 

naphthols.     Brenner 
Determination  of  coefficient  of  cubical  expansion  and 

specific  gravity  of  molten  .     Stahl     .. 

Determination   of  by  means  of  potassium    thic- 

cyanate  and  potassium  iodide.     Bruhns 
Effect  of  cold  drawing  on  physica    properties  of  torn 

mercially  pure  .     Atkins  ..  ..      110E, 

Effects  of  hydrogen  on .     Hothersall  and  Rhead    . . 

Electronic  deposition  of .     (P)  Antisell 

Electrolytic  deposition  of  from  impure  solutions. 

(P)  Greenawalt 
Electroplating   non-conducting   substances  with   . 

(P)  Unno 

Extraction  of from  ores : 

<P)  Dalziel  

(P)  Greenawalt     . . 

(P)  Ossa 

Extraction  of from  ores  and  solutions.    <T)  Sulman 

and  Picard 
Extraction  of  — —  from  slags  and  residues.     (P)  Oster- 

mann  &  Fliis 
Extraction  of  valuable  metals  from  "  black  " .     (P) 

Hirsch  Kupfer-  und  Messingwerke  A.-G. 
Extraction  of  zinc  and  from  burnt  pyrites.    (P) 

Reisenegger 
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Copper — contxn  tied. 

-gold  allovs  ;  Hardness  and  resilience  of .    Porte vln 

and   lnirand 412a 

Growth  phenomena  of  .     Beutell 269A 

Hardening  : 

(P)  Beckham        302a 

(P)  Ruth 161a 

[dlomorpblc  crystals  of  electro-deposited -.    Hughes    369a 

Influence  of  absorption  of  gas  on  contraction  of  cast . 

Stahl 411A 

Influence  of  cold  rolling  on  physical  properties  of . 

Johnson  HOB,  369A 

Influence    of   on    corrosion    of    iron    and    steel. 

Richardson  and  Richardson  ..  ..  ..     752a 

Interaction  of  carbon  monoxide  and  steam  as  conditioned. 

by  .     Armstrong  ami  Hilditch  ..  ..     446a 

-lead  smelting  process.     (P)  Johnson     . .         . .         .  -     339a 

-lead-sine  ores  ;   Treatment  of  complex .     Honimcl     160a 

Manufacture  of  alloys  of  /.inc.  lead,  tin,  and .     (P) 

v.t.   HtLttenwerke  Borbaoh,  Rloh-Budellngen  A.-G.    161a 
Manufacture    of    pure    electrolytic    from    cement 

copper.     (P)  Sundberg  and  Thomasson     ..  ..       68a 

Manufacture  of from  secondary  material.     Addicks     194a 

matte;   Manufacture  <>f  sulphuric  acid  from  — — -.    (P) 

Metallbank  und  Metallurgisehc  Ges.  A.-G 7S2A 

M*<  nan  leal    properties   and    resistance   to   corrosion  of 

rolled  Hunt  alloys  of  aluminium,  magnesium,  and 

■.     Merlca  and  others      ..  ..  ..  ..     454a 

-mine  in  Anglesey  ;  Parys  . .         . .         . .         .  -     401r 

-mines  in  Finland    ....  ..  ..  ..  ..     258lt 

-mining  In  Russia 238R 

-nickel    alloys;     Recovery   of   nickel   from   ■ •.    (P) 

HcKechnie,  and  MeKechnie  Bros.  ..         ..         ..    456a 

-nickel  ore  in  Quebec         . .  . .  . .  . .  . .     319R 

Obtaining  from  lyes  resulting  from  treatment  of 

cupriferous  pvrites*     (PI  SouHe-Cottineau  ..  ..     414a 

ore  ;   Discovery  of in  Dutch  East  Indies    . .         . .     150r 

ore  In  Finland  ;    Reported  discovery  of . .  . .     321 R 

ore  output  in  1918  63r 

ores  in  India  358r 

ores  ;    Leaching .     (P)  Nelson  and  others  . .  . .     161a 

ores  ;  Leaching  and  concentrating  mixed  .  Crow- 
foot and  Donaldson 660a 

ores  j    Treatment  of  .     (P)  Greenawalt      . .      239a.  549a 

Permanganate  method  for  estimating .    Clark    . .     138a 

Physical  and  chemical  properties  of  . .         . .     183R 

plates  for  process  printing ;    Electrolytic  manufacture 

of .     (P)  Cowpcr-Colcs  725a 

Hating.    (P)  Enderli         414a 

Precipitation  of ■  from  hot  solutions.     (P)  Laist    ..     372a 

production  of  U.S.A.  in  1919 113R 

Rapid  determination  of  small  amounts  of by  iodide 

method.     Bradley        678a 

Rate    of    solution    of in    aqueous    ammonia. 

Yamasakl  629a 

Reclaiming  and  refining .     'P)  Partridge    . .  . .     725a 

reflnerv  ;    Power  probem  in  a  .     Addicks  . .     660A 

Refining  -.     (P)  Antisell  631 A 

scrap ;     Removing   lead    from   .    (P)   Jones,   and 

Westinghouse  Electric  and  Manufacturing  Co.     ..     661A 
Separating  nickel  and  ■  from  copper-nickel  mattes 

or  materials.    (P)  Stanley,  and  International  Nickel 

Co 695A.  695a* 

-silicon  alloys  ;    Micrometallurgy  of  .     Bogdan     . .     454a 

smelting   furnaces ;     Utilisation   of   powdered   coal   for 

heating  .     De  Venancourt         . .  . .  . .     300a 

smelting  in  Peru 16r 

smelting ;    Production  of  slags  rich  in  iron  from  . 

(P)  Buddeus 69a 

Standardisation  of .     Nielsen  300A 

Treatment  of  residues  containing  zinc,  cadmium,  and 

(P)  Elton  and  others 549a 

Use  of  reduced  ■  in  elementary  analysis  of  organic 

compounds.     Cherbuliez        804a 

wire  ;    Continuous  electrolytic  production  of .     (P) 

Cowpcr-Coles.     (P) 695a* 

-zinc  alloys  ;    Magnctisability  of .     Weber  . .     629A 

-zinc  alloys  prepared  by  melting  or  by  electrodeposition  ; 

Chemical  and  electrochemical  properties  of  . 

Sauerwald  661a 

-zinc-aluminium   alloy :     Corrosion   of   a  screw   fitting 

made  of  .     Bauer  661a 

-zlnc-alumlnium  alloys.     Rosenhain  and  others       109R.  370A 
and  zinc;    Constituents  formed  by  interpcnetratlon  of 

at  temperatures  below  melting  points  of  the 

metals  and  their  alloys.     Weiss 575a 

-zinc-lead   alloys;    Manufacture   of    .     (P)   Arend     117A 

-zinc  ores:    Treatment  of  complex .    Homme!    ..     160a 

Copper  compounds ;   Action  of  rain  water  on  deposits  from 

Spray     liquids     containing     .     Villedieu     and 

Villedi.u 

compounds  ;  Non-toxieity  of  — —  for  moulds  in  general 
and  for  mildew  in  particular.  Villedieu  and 
Vllledirii 

hydroxide  ;      Formation     and     behaviour    of    . 

KohtochQtter  and  Tuscher    .. 

-lime  fungicides  ;   Increasing  the  adhesion  of .     (P) 

CaUlet  and   Arragon 

nitrate;    Caking  of  .     Lowry  and  Hemmincs 

oxide  ;    Carrying  down  of by  precipitates  of  ferric 

oxide.     Toporesru 

oxide  plates  for  electric  batteries ;  Manufacture  of 
double  — — .  (P)  Englc.  and  American  Ele- 
mentary Electric  Co.  . .         ..         ..         ..         ..     824a* 


Copper — continued. 

salts  ;  Antitoxic  properties  of with  respect  to  action 

of   ferrous   salts   on   plants.    Maquenne  and   De- 
moussy  , .  . .  . .  . .  . .  . .     606  a 

salts  ;    Catalytic  action  of on  oxidation  of  ferrous 

compounds  by  air.    Maquenne  and  Demoussy     . .     569a 
Copper  sulphate  ;    Catalytic  decomposition  of  an  alkaline- 
solution  of  sodium  hypobromite  by  ■  and  an- 
tagonistic action  of  Iodine.    Fleury  . .         ..         ..     818a 

Causes  of  caking  and  contraction  in .     Lowry  and 

He  minings         . .  . .  . .  . .  . .  . .     106T 

Manufacture  of  hydrogen  and by  electrolysis.     (P) 

Slmonek  and  Mike 365a 

Obtaining from  ores  containing  copper.     (P)  R0S9 

544a,  65Sa* 

production  in  Italy  In  1920         348R 

Rapid  determination  of in  works  liquors.     Carron     332a 

Copra  ;    Apparatus  for  drving  .    (P)  McCord.  and  San 

Pablo  Oil  Mills.  Ltd.  522a* 

meal  ;  Biochemical  study  of  .     Alvarez     . .  . .     580a 

production  in  Cochin-China  . .  . .  . .  . .     320R 

Washing  and  drying  .     (P)  Park    . .  . .  . .       33a 

Cord  ;  Manufacture  of from  paper  or  like  material.    (P) 

Grant 153a* 

Cordite  ;  Decomposition  of  — —  by  lime.    Lowry  and  others    558a 
Cordite  R.  D.  B. ;   Preparation  of  cotton  cellulose  for  manu- 
facture of .     Punter 334T 

Cork  ;  Production  and  consumption  of  — — ■ 221R 

Corn.    See  Maize. 

Corpus   luleum;     Preparation    of    nitrogenous    compounds 

from  the .     (P)  Seitz  and  Wintz 

Corrosion  of  aluminium  ;    Rate  of  .    Bailey    . . 

Cause  and  prevention  of  after 


in  bores  of  firearms  ; 

Huff 
of  brass  and  bronze  ; 


89R, 


Tests  for  relative  - 


Feuer 


675  a 
118T 

706A 
630A 

369A 
519a 

508a 
131a 
547A 

600A 

752A 

822A 

602A 
109R 
432R 
520A 

661A 

752a 

52A 

41  IA 


638A 


799a 
656a 


500a 
106T 


625A 


of  70  :  30  brass  condenser  tubes.     Bengough  and  others 

109R, 

of  brass  in  dilute  electrolyt.es.     Reedy  and  Feuer 

of   gas   mains,   services,   and   meters  ;    Internal  •. 

Taplay 

of  hot-water  pipes 

of  iron.     Kattwinkel 

of  iron  and  steel.    Richardson 

of  iron  and  steel ;  Influence  of  copper,  manganese,  and 
chromium  on .     Richardson  and  Richardson. . 

of  iron  in  sulphuric  acid  ;    Effect  of  chromium  com- 
pounds on  .     Heise  and  Clemente 

of  metallic  surfaces  ;   Composition  for  preventing . 

(P)  Naigai  Kagaku  Seihin  Kabushiki  Kaisha 

of  metals 

of  non-ferrous  metals  and  alloys  :  Discussion  on . . 

-resisting  ferrous   alloys  (P)  McClure 

of  a  screw  fitting  made  of  copper-aluminium-zinc  alloy. 
Bauer 

Solution    of    metals    in    acids    as    related    to . 

Richardson 

In  steam  turbine  plants  ;    Preventing .    (P)  Jude, 

and  Belliss  and  Morcom.  Ltd. 

of  steel.     Macrographic  tests.     Le  Chatelier  and  Bogitch 

Suggested  basis  for  an  index  of for  iron  and  steel. 

Richardson        . .         . .         . .         . .         . .         . .     600a 

of  tubes  and  machinery  parts  of  copper  or  copper-con- 
taining alloys  ;  Preventing  selective .     (P)  Von 

Wurstemberger.    and    A.-G.    der    Maschinenfabr. 
Escher.  Wys3  und  Co.  415a.  695a* 

of  wrought  iron  ;    Influence  of  enclosed  slag  on  . 

Richardson        368A 

See  also  Rusting. 
Corrosive  fluids;  Valves  for .     (P)     Chemical     Equip- 
ment Co..  and  others  . .  . .  . .  . .     538A* 

liquids  ;    Apparatus  for  pumping  .     (P)   Human. 

and  Kestner  Evaporator  and  Engineering  Co.     . .       54a* 

liquids;      Centrifugal     pumps    for    •.     (P)     Union 

Espagnole  de  Fabr.  d'Engrais.  de  Prod.  Chlra..  et 

de  Superphosphates     ..         ..         ..         ..         ..     711a 

liquids  ;    Pumping ■  with  particular  reference  to  the 

armoured  Ceratherm  centrifugal  pump.     Hayhurst     145T 

Corundum  ;    Aluminothermic  process  of  obtaining  zinc  ore 

and .     (P)  Kohle  und  Erz  Ges 662A 

Manufacture  of  artificial  .     Brockbank      . .          . .  43T 

production  in  South  Africa           . .          . .          . .          . .  94r 

Costa  Rica  ;    Trade  of  ■  in  191S              209R 

"  Tyrian  Purple  "  from  236R 

Cotton  bales  ;    Fireproofing  236r 

bolls ;    Process  for  maturing    .     (P)  Maisch        . .  102a 

cellulose  ;    Application  to  industry  of  recent  researches 

on  viscosity  of  .     Punter         333T 

cellulose  ;     Preparation   of  ■   for   manufacture    of 

cordite  R.D.B.     Punter         334T 

cellulose  ;     Preparation    of   for  manufacture    of 

nitrocellulose  powder.     Punter         . .          . .          . .  343T 

Constituents  of  raw  .     Knecht  and  Fernandes    . .  481a 

crop  ;    Forecast  of  Indian  . .         . .         . .         ■  •  435r 

crop  for  1920  in  India 201R 

Deterioration  of  on  wet  storage.     Fleming  and 

Thaysen             203A 

fabrics  containing  coloured  threads  ;    Bleaching  : 

Aue             104a 

Strieker 104a 

fabrics  and  yarns  ;   Printing .     (P)  Calico  Printers' 

Assoc,  and  others 569a 
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Cotton — continued. 

fibres  and  yarDS  ;   Effect  of  certain  industrial  processes 

on  strength  of .     Greenwood   . .         . .         . .       10a 

goods  ;  Bowking in  one  operation.    (P)  Mathesius 

and  Freiberger  . .         . .         . .         . .         . .     7'20a 

growing  within  the  Empire  :    Report  on  . .       97r 

Industry  Research  Association  ;    British  . .     237R 

Machines  for  drying .     (P)  Charleswortll  ..  ..       12a 

Manufacture     of     highly-purified      wood-cellulose     as 

substitute   for  in   chemical  industries.    (P) 

Schacht 60a 

Manufacture  of  material  for  nitration  from  wood  cellulose 

and  .     (P)  Claessen        315a 

Modification  of  ■  in  the  beetling  process.    Cross  . .      58a 

for  nitration  purposes  ;  Detection  of  ligneous  impurities 

in  .    Barrett        81T 

Printing  half  discharge  effects   on  .    (P)   Calico 

Printers'  Assoc,  and  House  . .         . .         . .     719a 

Printing    white   and    coloured   discharges    on   tannin- 
antimony  mordanted  .     Pokorny        . .         . .     745a 

production  of  the  Empire . .         . .         . .         . .         . .     100r 

production  within  the  Empire     . .  . .  . .  . .       79R 

production  in  French  Colonies     . .         . .         . .         . .     217a 

Prolonged  action  of  a  moderate  heat  on  bleached . 

Knecht 540a 

Reclaiming  rubber  and  from  waste.    (P)  Young, 

and  Acushnet  Process  Co.     . .         . .         . .         . .       35A 

Relative  affinity  for of  tannins  of  galls,  sumach, 

myrobalans,  divi-divi,  and  quebracho.    Wisdom  . .     496a 
supplies  in  France  . .         . .         . ,         . .         . .         . .     320R 

thread:    Dyeing  "polished"  .     Winter    ..         ..     514a 

in  Transvaal  271R 

waste  for  nitration  purposes  ;    Detection  of  ligneous 

impurities  in  .    Barrett  . .         . .         . .       81T 

and  wool  fabrics  :    Analysis  of  mixed  .    Duyk  . .     816a 

yarn  or  cloth  ;    Improving  the  lustre  and  texture  of 

.    (P)  Kashitani 542a 

Cottonising.     Rasser       . ,  . .  . .  . .  . .  . .       11A 

Cottonseed  foots  ;    Heat  balance  of  distillation  plant  for 

recovery  of  fatty  acids  from  .    Alsberg       . .     458a 

hull  fibre  :    Cooking for  pulp.     Kress       . .  . .     263A 

meats  ;    Treatment  of .    (P)  Phillips         . .         . .     663A 

oil.    See  under  Oils,  Fatty. 
Coumarone-resin.    See  under  Resin. 

Council  of  the  Society  ;    Committees  of  the . .        ■'. .       85R 

meetings         358R,  399R,  431 R 

Report  of 190T 

Counter-board.    See  Paper-hoard. 

Cream  ;    Determining  quantity  of  fat  in  .    (P)  Hoy- 
berg        277A,  831a,  831a* 

Creosote  :    Effect  of  viscosity  of  on  its  penetration 

into  wood.     Bateman  . .  . .  . .  . .     336A 

Cresineol,  a  compound  of  cineol  and  o-cresol.     Cocking  266R,  610a 

Cresol     preparations ;      Production     of     clear    .    (P) 

Borinski  383A 

Purified  .     Hamilton 184a 

soap  substitutes  ;    Disinfectant  power  of .     Hailer    278a 

o-Cresol ;     Cresineol,    a    compound    of    cineol    and    . 

Cocking 266R,  610a 

Cresols  :    Disinfectant  properties  of .     Hailer  ..  ..     278a 

Disinfecting  values  of  the  three  isomeric .     Ditthorn     799a 

of  low-temperature  coal  tar.     Gluud  and  Brcuer      .  .     150A 

Cresylic  acid  ;     Analysis  and   composition   of  .    Fox 

and  Barber 169t 

See  aho  Cresol 

Crete  ;    Trade  and  industry  in  191R 

Crimea  ;    Resources  of  the        . .         . .         . .         . .         . .     418R 

Cristobalite  ;    Latent  heat  of  fusion  of .     Washburn  . .     335a 

Crop   production  :     An   experience   in   .     Jordan   and 

Churchill  242a 

Croton  resin.    Boehm    . .         . .         . .         . .         . .         . .     500a 

Crucible  furnaces.     See  under  Furnaces. 

Crucibles  for  melting  steel  and  other  substances  ;  Apparatus 

for  drying  .     (P)  Vergniaud 690a* 

Crushing  machines  : 

(P)  Ellk  and  Sinkovitz 712a 

(P)  Ochterbeck 683a» 

(P)  Stevenson 590a 

(P)  Trottier  437a* 

(P)  Wake 52a 

(P)  Wauthier        255a 

mills  and  the  like  ;    Means  for  discharging   contents 

from  .     (P)  Orr 591a* 

stone,  ore,  and  like  materials  ;   Machines  for  breaking 

or  .     (P)  Helme 258a« 

Cryolite  :    Manufacture  of  .    (P)  Eckelt  . .         . .     658a 

in  U.S.A.  in  1918 181R 

Cryptometer  for  determining  hiding   power  of   pigments. 

Pfund 15R 

Crystal   masses ;     Obtaining   large   with    well-formed 

crystals     from     hot     concentrated     liquors.    (P) 

Waskowsky 649a 

Crystalline    solids  ;     Structure    of   the    molecule    in   . 

Bragg 335R 

Crystallisation  apparatus  especially  adapted  for  obtaining 

large  crystals.     (P)  Prachc 322a 

of  hot  solutions  ;   Apparatus  for .     (P)  Maschinen- 

bau  A.-G.  Balcke        477a,  563a,  712a 


Crystallisation — continued. 

of  liquids ;    Apparatus  for  .     (P)  Grimwood 

of   salts    from    hot   solutions :     Apparatus    for   . 

(P)  Deutsche  Solvay  Werke  A.-G. 
of  salts  from  hot  liquors  ;    Utilisation  of  heat  liberated 

during  .     (P)  Roser        

of  soda  etc.    (P)  Watterson 

from    solution ;     Effecting    .     (P)    Norsk    Hydro- 

Elektrisk  Kvaelstofaktieselskab       

of  solutions,  especially  of  potassium  salts.     (P)  Sauerbrey 

Treatment  of  liquids  whilst  in  motion  to  effect  . 

(P)    Bakke.    and    Norsk    Hydro-Elcktrisk    Kvael- 
stofaktieselskab 

Crystals  :    Production  of  large  .    (P)  Dreibrodt,  and 

Elektrochem.  Werke  Gcs. 

Separating  from  mother  liquors  containing  more 

than  one  salt.     (P)  Windram 

Cuba  :    Economic  conditions  in  

Resources  of  Cardenas  district 

Sugar  crop  of for  1920        

Cucurbtta  maxima   seed  ;    Fatty  oil  of  .    Baughman 

and  Skinner 
Cupferron.    See  Nitrosophenylhydroxylamine-ammoniuin. 
Cupolas.     (P)  Wood  and  Wood 

Mica  schist  for  lining  — — .    Boswell 

Movable  floors  of  foundry .    (P)  Green  and  Roper 

Cuprous    chloride ;     Preparation    of    a    hydrochloric    acid 

solution  of for  use  in  gas  analysis.   Krauskopf 

and  Purdy        

Cuprous  oxide  ;  Adsorption  compounds  of .    Berczeller 

oxide  ;   Manufacture  and  use  of .    (P)  Huttenwerk 

Niederschoneweide  A.-G.  Ginsberg 
Customs  tariffs.    See  under  Tariffs. 

Cyanamide  ;    Conversion  of into  urea  and  ammonium 

compounds.     (P)  Giertsen 
and  its  derivatives  ;    Action  of  chlorine,  hypochlorous 

acid,  and   cyanogen   chloride   on  .     Mauguin 

and  Simon 

Determination  of in  calcium  cyanamide.  Marquey- 

rol  and  others 

Manufacture  of  urea  from  .    (P)  Meister,  Lucius, 

und  Briining 

Mechanism  of  decomposition  of in  the  soil.    Cowie 

nitrogen ;     Determination   of  in   crude    calcium 

cyanamide.    Neubauer 

solutions  ;    Manufacture  of  from   crude   calcium 

cyanamide.    (P)    Danneel,   and    Elektrizitatswerk 
Lonza 

Transformation  of  into  urea  by  the  microbes  of 

the  soil.    Maze  and  others 
Cyanamides  of  alkalis  and  alkaline  earths  ;    Decomposition 

of  .     (P)  Chem.  Fabr.  Kalk  Ges 

Cyanates :       Manufacture     of      water-soluble     .    (P) 

Ri.del  A.-G 

Cyanic  acid  ;    Detection  of .     Fosse 

Microchemical  detection  of  


Cyanide ;     Fixation    of    atmospheric    nitrogen    as    . 

Thorssell  

solutions  ;  Determination  of  oxygen  in .   Hamilton 

solutions  ;    Solubility  of  zinc  in .    White 

treatment  of  ores;*  Multiple-process  Chilian  mill  for 

.    (P)  Lane  

Cyanides ;      Apparatus    for    manufacture    of    .    (P) 

Thorssell  and  Lunden 

Apparatus  for  production  of from  nitrogen  or  air. 

(P)  Kipper        

Manufacture  of  : 

(P)  Air  Reduction  Co 

(P)  Hidden,  and  Nitrogen  Products  Co. 
(P)  Jacobs,  and  Air  Reduction  Co.    . . 
(P)  Metzger,  and  Air  Reduction  Co.  . . 
(P)  Mount,  and  Nitrogen  Products  Co. 

(P)  Mueller  

(P)  Thorssell  and  Lunden         

Manufacture  of  alkali  : 

(P)  Clancv.  and  Nitrogen  Corp. 

(P)  Jacobs,  and  Air  Reduction  Co 

Manufacture    of    ammonia    and    .     (P)    Balfour- 
Guthrie  Investment  Co. 

Manufacture  of  ammonia  from  crude .     (P)  Metzger, 

and  Air  Reduction  Co. 

Manufacture    of    ammonia    and    formates    from    . 

Heise  and  Foote         . .         . .         . .         . : 

Manufacture  of for  preparation  of  ammonia.    (P) 

Thorssell  and  Lunden 

Separating    alkali    from    alkali    carbonate.     (P) 

Metzger,  and  Air  Reduction  Co. 

Synthetic  production  of  .     (P)  Lindblad 

Cyaniding    process ;     Electrolytic   .    (P)    Husscy   and 

others 
Cyanine  dyestuffs.     See  under  Quinoline  dyestuffs. 
Cyanoacridine  dyestuffs.     See  under  Quinone-imide  dyestuffs. 

Cvanogen   chloride  ;     Mechanism   of  toxic  action   of  . 

Reed 

chloride  ;    Preparation  of  ■  on  a  large  laboratory 

scale.     Price  and  Green 

compounds  and  the  like  ;    Manufacture  of  .     (P) 

Calvert 

compounds  ;    Manufacture  of  : 

(P)  Clancy,  and  Nitrogen  Corporation 


PAQE 

619a 

620a 

477A 
689a 

437a* 
449  a 

392a 

740A* 

773a 

348R 
221R 
221R 

417A 

238A 
237A 
493A* 

316a 
189a 


425a 

553a 

174a 
606a 

794a 

749  a 

36a 

488a 

156A 

747A 
781A 

780  a 
574a 
300a 

549  a 

570A 

22a 

156a* 

688a 

749a 

109A 

232a 

057a 

722a* 

688a 
109a 

597A* 

749a 

362A 

190a 

404A 
192A* 


671A 

98T 

404a 

233A* 
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Cyanogen  compounds — continued. 

(P)  Foersterling   and  others 

(P)  I,owis 

compounds  ;  Recovery  of from  coal  gas.     (P)  Hood 

Cyanogcnesis  In  Sudan  grass.    Monaul  and  Dowell  . . 
Cyanopyronino  dyestutTs.    See  under  Qulnono-lmlde  dycstulfs. 

Oyclohexane  ;     lfvdrogenatiou    of   bonzcno   to   .     (P) 

Dayton  Metal  Products  Co..  and  Mldglcy.  juu. 

t'ycloluxariDl  ;    Heat  of  coinbustiou  of .     Richards  and 

Davis 

Cyelohoxanones ;    Transformation   of  into  catochols. 

i  Hsmano 

Cyclopentliyleno  phenylansine ;    Preparation  of  -.    (P) 

Wkrnlk  and  others     .. 

CyciotetnmethylenephenTlphosphinQ  ;    Preparation  of . 

1 1- >  Wi  rnik  and  others         

p-Cymeos:   Derivatives  of ■.     Lubs and  Young  . . 

Manufacture   of .     (P)   Rheinischc    Kampferfabrik 

Ges 

Process  of  nitrating .    (P)  Selden  Co..  and  Selden. . 

Recovery  of in  tho  sulphite-cellulose  process.    (P) 

Akrrblom 
as  a  solvent.     Wheeler 
Synthesis  of  thymol  from  — — .    Phillips  and  (iibbs    . . 

Cyprus;   Trade  of in  1918-19 

Czecho-Slovakia  ;    Borax  industry  in  — ■ — ■    .. 

'Has*  Industry  In 

Paper  production  in  

Salt  deposits  in 

Sugar  production  in  


334  a 

22a 

T1JA 


717a 


42a 


44A 
82a 

501A 
468a* 

361a 

703a 
C39A 
153R 
361R 
30BR 
400R 
438R 
275R 


Dangerous  Drugs  Bill 187R 

Decahydronaphthalene  ;    Purification  of .    (P)  Tetralin 

Oes 442a 

Decanting  apparatus.    (P)  Denoet 847A 

apparatus ;   Agitating  and •.    (P^  Pettis    . .         . .     664a* 

and  filtering  machine  :  Laboratory — — .    Sinkinson  . .     146R 

Decoctions  :    Apparatus  for  continuous  preparation  of . 

(P)  Kestner 54A* 

Decolorising  blacks  for  sugar  refining.     Bardorf      . .         . .     759A 

carbon  :    Adsorbent  power  of  "  norit "  compared 

with  that  of  blood  charcoal.     Kruyt  and  Van  Duin    814A 
carbon  ;    Adsorptive  power  of  — — .     Bock      . .  . .     635A 

carbon ;    Manufacture   of  active  .     (P)   Zellstoff- 

fabrlk  Waldhof  479A 

carbon  ;    Manufacture  of  vegetable  .    (P)  Eastick 

and  Eastick 150A 

carbon ;    Preparation   of  by  prolonged   heating. 

Coates 99A 

carbon  used  in  sugar  refining ;    Regenerating  vegetable 

.    (P)  Adam  and  Peck 201a 

carbons  ;  Regeneration  of .    (P)  Blardone  . .     275a 

charcoal :     Manufacture    of    highly-active    .    (P) 

Knopflmacher  . .         . .         . .         . .         . .         . .     815a* 

liquids.     (P)  Verein  der  Zuckerind.  in  Bohmen  . .  . .     380A 

material.    (P)  Westfiilische  Miueralolwerke  Schraitz  u. 

Von  der  Heyde  258a 

Decrepitation.    Lowry  and  McHatton  . .         . .         . .     145R 

Deflocculating   solid    materials,   and   agents   therefor.    (P) 

Acheson  . .         . .         . .         . .         . .         . .     564A 

solid  sustances.    (P)  Acheson      . .         . .         . .         . .     504a 

Degreasing  apparatus.     (P)  Krouse  I'.iTa 

plant  ;  Beater-arms  for  benzine  washing  and .    (P) 

Irwin 341a* 

wool  and  textiles  with  volatile  solvents.     Hey    ..         ..     185a 
Dehydrating  animal,    vegetable,   and   mineral   substances; 
Electro-osmotic    process  for    — — .    (P)    Elektro- 
Osmose  A.-G 374a.  437a 

apparatus : 

(P)  Luther  ". .         . .     739A 

(P)  Post  and  Riedy       648a 

(P)  Shonnan         93a 

apparatus  ;   Electro-osmotic  — — .     (P)  Elcktro-Osmose 

A.-c; 374A 

apparatus  ;   Process  for  feeding  material   to  be  treated 

in  electro-osmotic .    (P)  Elektro-Osmose  A.-G.    374a 

foods ;     Low-temperature    vacuum    method    of    . 

Falk  and  others  131A 

foods  ;    New  method  of .    Falk 13R 

fruit-,  vegetables,  etc.    (P)  Shorman 131a 

liquid  mixtures  by  distillation.     (P)  Kubierschky        . .     480a 
niin-  ral,    vegetable,    and    animal    products;     Eleetro- 

lo  apparatus  for  .    (P)  Elektro-Osmose 

A.-fl 374A.  393A 

minerals  and  other  pulverulent  materials  ;    Apparatus 

for  .    (P)  R/ol 773a 

moLst  materials.    (P)  Elektro-Osmose  A.-G 53A 

of  moist  materials  ;  Apparatus  for  electro-osmotic . 

(P)  Elektro-Osmose  A.-G 476A 

peat  and  the  like.    (P)  Hindshaw  358a 

BS.     (P)  Browne         ..         ..         ..         ..         ..     712a 

sludge  or  the  like  ;  Apparatus  for .    (P)  Tecben    . .     392a 

See  alto  Desiccating  and  Drying. 


Dchydrogcnatiou   of  ethyl   alcohol   in   presence   of   flncly- 
divlded  metals.    Armstrong  anil  Sildltch 
of  hydrocarbons  by  means  of  palladium-black.     Tuusz 

and  Von  Putnoky 
of  primary  and  secondary  alcohols  by  catalytic  oxida- 
tion.   Mourcu  and  Mlgnonac 
Deliquescence  of  ammonium  and  alkali  nitrates.    Prldeaux 
Delivering  materials  in  fractions  of  equal  weight ;  Apparatus 

for  .     (P)  Martin  

Denitrlflcatlon  with  sulphur  as  source  of  energy  ;    Chcmo- 

synthesls  in .     Beijerinck 

Denmark  ;    Margarino  industry  in  

Report  on  post-war  economic  and  industrial  situation 

Wage  rates  lu  chemical  industry  in 

Densimeter  ;   Industrial  — ■ — -  for  gases.    Hauser 

Densities  ;  Relations  between  rclat  ive ,  absolute  density, 

and  apparent  weight  of  solutions.     Chencau 
Dental  cements.     (P)  Andresen 

cements  ;    Setting  of  — — .    Lowry  and  Wilding      90R, 
Dentriflces  ;    Cleaning  and  polishing  powder  from  cellulose 

hydrate  for  use  in  .     (P)  Slalght  and   others 

Deodorising  oils  and  other  liquids.     (P)  Bateman 
Deoxidation  of  iron  and  steel  by  means  of  calcium  carbide. 
(P)  Rochlingsche  Eisen-  u.  Stahlwcrke.  and  Roden- 
hauser 
Department  of  Overseas  Trade 
Depolarising  agents.    See  under  Electric  batteries. 
Desiccating  air  or  gases.    (P)  Claude,  and  L'Air  Liquide    . . 
apparatus.     (P)  Robinson 

fluids.     (P)  Stutzke.  and  Crown  Maltose  Co 

Method  for .     (P)  Lissauer  and  others 

milk  and  the  like.     (P)  Stutzke,  and  Buhl  Co. 

potatoes  and  like  vegetable  substances.     (P)  Wauquicr 

et  Cie 

See  also  Dehydrating  and  Drying. 
Desoxycholic  acid  ;    Manufacture  of  addition  products  of 

•.     (P)  Wieland 

Manufacture  of  compounds  of .    (P)  Wieland 

Preparation  of  .    (P)  Wieland 

Detergents  containing  active  oxygen  ;  Manufacture  of . 

(P)  Kraemer  und  Flammer,  and  Kelber 

Manufacture  of  -.     (P)  Bethmann 

Manufacture  of  bile  .     (P)  Boeliringer  Sohn 

Manufacture  of  oxygen-yielding  .    (P)  Mohring  . . 

Manufacture  of  pasty .    (P)  Chem.  Wcrko  Milnchcn 

Barlocker  198a 

Manufacture   of  stable   from   animal   galls.    (P) 

Lietz 

Purification  of  bile  for  use  in .     (P)  Horkenbach. . 

Treatment  of  vegetable  fibrous  materials  and  production 

of  .     (P)  Amber  Size  and  Chemical  Co..  and 

Weygang 

Detinning  industry.     Hackspill  

Detonating  agents  ;    Initial  ■.    (P)  Snelling 

agents  for  shells,   mines,  and  detonators.    (P)   West- 

falisch-Anhaltische  Sprengstoff  A.-G. 
fuse.    (P)  Cope,  and  Du  Pont  de  Nemours  and  Co.  . . 

Detonation  of  hollow  charges.    Marshall 


.     (P)  Eschbach 
(P)  Du  Pont  de  Nemours  and 


Detonators  ;    Blasting 
Composition  for  - 

Co 

Direct  estimation  of   mercury  fulminate  in   mixtures 

for  .    Marqueyrol  

Manufacture  of  explosives  for  .     (P)  Rintoul  and 

others 
Devitrification  phenomena  in  glazes  and  their  prevention. 

Berg 

Dewar  vessels  :    Manufacture  of  glass .    (P)  Isola  Ges. 

fur  Warme  und  Kalte-Isolierung 

(P)  Gore 


■  in  the  presence  of  beater 
Kamm  and  Tendick 


Dextrin  ;    Manufacture  of  — 

Dextrins  ;    Determination  of 
starch  in  paper, 

Dextrose  :    Action   of  alkaline-earth  carbonates  on  . 

Murschhauser 

Action  of  hydrocyanic  acid  on  .    Bougault  and 

Perrier 5  24A, 

Detection  and  characterisation  of in  plants  by  a 

new  biochemical  method.     Bourquelot  and  Bridcl 

Determination  of in  presence  of  lactose.     Hildt.. 

Determination  of  small  quantities  of .    Perrier  . . 

Enzymes  of  B.  coli  communis  which  are  concerned  in 
decomposition  of  .    Grey 

Fermentation  of by  B.  coli  communis  in  presence 

of  formic  acid.    Grey 

Fermentation  of by  Lactobacillus  pentoaceticus,  n.sp. 

Peterson  and  others 

Mutarotation   of   ■  in   alkaline   solution.    Mursch- 
hauser   . .         . .         . .         . .         •  •         ■ - 

Optical  rotation  of under  the  influence  of  hydro- 
chloric or  sulphuric  acid.     Murschhauser 

Preparation  of  gluconic  acid  from  .    Herzfeld  and 

Lenart 

Separation  of  lavulose  and .    Lucius 

See  also  Glucose. 
Dialkylhomophthalimides.  a  new  class  of  hypnotics.  Lumiere 
and  Perrin 
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421R 
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257a 
682A 
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382a 
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705a 

164A 
306a 
756A 

418A 

459A 

306A 
495a 
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766a 

835a 
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766A 
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Diamines  ;    Physiological  experiments  with  aromatic . 

Meissner  . .  . .  . .  . .  . .  . .     205a 
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vacuum .     (P)  Ablett 

apparatus ;     Continuous    .     (P)    Dressier    Tunnel 

Ovens,  Ltd.,  and  Williamson  

apparatus  ;   Cylindrical .     (P)  Greding 


TAGE 

590A 

118A 

149A 

593a 
776a 
327a 

804a 

768a 

20A 

780A 

773A 

15a 
814a 

670a 
830a 
421a 
239r 
144T 
491A 
491A 

28SA 

517a 

256a 
155a 
347R 
20111 

164A 
292A 

525A 

273A 

327A 

133A 
265R 

'  40A 

182T 

322a 

682a 
324A* 
392a 
322a 
682a 
590A 
145A* 
144A 
476A 
809A 
256A 
53A 
538A* 

287A 
179A 
322a 
2a 
213A 
712A 
648A 
739A 
682a 
809A 

739A 
62a 


SA 

538a* 


3a 

809A 


436a 


2a 
257a 
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Apparatus  for  producing  hot  air  for .     (P)  Schlat- 
ter, Frorath  &  Co.        . .          . .          . .  . ,  . .         1a 

apparatus  ;  Rotary : 

(P)   Hurxthal,  and   Philadelphia  Textile  Ma- 
chinery Co 436a 

(P)  Kuntz 740A* 

(P)  Schwartz,   and    Philadelphia   Textile   Ma- 
chinery Co.        . .  . .  . .  . .  . .     563a 

apparatus  ;   Tubular .     (P)  Wagner  . .  . .     257a 

apparatus;  Tunnel .     (P)  Internal.  Ges.  fiir  Trock- 

enanlagen  619a,  773a 

apparatus  of  tunnel  and  car  type  ;    f!as-  or  coal-fired 

continuous .     (P)  Fidler  and  Maxwell  . .  . .     408a 

bricks    etc. ;     Apparatus    for  .      (P)    Secord   and 

others     . .  . .  . .  . .  . .  . .  . .     784a 

■briquettes ;    Apparatus    for    ■ .     (P)    Plummer,  and 

American  Briquet  Co.  . .  . .  . .  . .     714a 

ceramic  ware;    Apparatus  for  .     (P)  Biihrer       ..     268a 

coal,  limestone,  and  other  materials  in  granular  form  ; 

Apparatus  for  .     (P)  Davis      . .  . .  . .     436a 

crucibles  for  melting  steel  and  other  substances  ;    Ap- 
paratus for .     (P)  Vergniaud 690A* 

■cylinders  ;   Steam  inlets  and  water  outlets  of : 

(P)  Lundberg 287a 

(P)  Lundberg  and  Wahlberg 104a* 

cylinders  for  textiles  and  the  like;    Doll  head  bearings 

of  ■ .     (P)  Farrell 293a* 

-drums.    (P)  Janka  ..         ..         ..         ..         ..     563A 

emulsions  and  suspensions.     (P)  Krause  . .  . .     437a 

excreta,  mucilaginous  and  other  solid  matters  containing 

a  large  proportion  of  water ;    Apparatus  for . 

(P)  Laverack 436a 

explosives  in  a  tunnel  dryer  with  recovery  of  the  sol- 
vents.    Weissenberger  . .  . .  . .  . .     314a 

fabric  articles.     (P)  Tullis  263a 

fabrics  after  finishing.     (P)  Backer         687a* 

fish    etc. ;     Chambers    for    .        (P)    Fleury    and 

Robertson         . .         . .         . .         . .         . .         . .     761a 

fruit,  vegetables,  and  other  substances.     (P)  Benjamin     464a 

goods  in  layers  ;  Apparatus  for .     (P)  Hofmann    . .     564a* 

granular  and  other  substances.     (P)  Kxiiger     . .  . .     213a 

hygroscopic  materials.     (P)  Carrier,  and  Buffalo  Forge 

Co 217a* 

kilns : 

(P)  Cutler  ..     507a 

(P)  Degen  and  Degen 287a 

kilns  ;    Vertical  .     (P)  Brian  392a 

liquids.     (P)  Friedlander 356a 

liquids  ;   Apparatus  for .     (P)  Sleeper,  and  Buffalo 

Foundry  and  Machine  Co.    . .  . .  . .  . .     322a 

liquids  ;    Chamber  for .     (r)  Galland         . .  . .     393A 

machines : 

(P)  Allsop  and  Sibson 590a 

(P)  Parker,  and  Brown  Co 53a 

(P)  Pierce  809a 

(P)  Short  and  Watkins              . .          . .      507a.  507a 
machines  for  clay.     (P)  Irwin  and  Knowles     . .  . .     214a 

-machines  ;    Doll-head  bearings  for  cylinders  of for 

fabrics,  paper,  etc.     (P)  Holt  and  Malone    . .  . .     153a* 

■machines  for  fibrous  materials.     (P)  Allsop  and  others     185a 
machines ;      Preventing     caking     and     burning-on     of 

material  in  .     (P)  Buszinsky  ant  Liebheit  . .     436a 

machines;     Rotary    cylinder    . "  (P)    bimon    and 

Simon 590a 

materials  r 

(P)  Lowden  ...     476a 

(P)  Rice 256a 

materials;    Drums  for .     (V)  Gerlach         ..  ..     143a 

by  means  of  hot  air.     (P)  Himpel  and  Besler            . .     803a 
milk  or  other  liquids  ;  Apparatus  for  atomising  and . 

(P)  Chem.  Verwertungs-Ges.  .,  ..  ..     581a 

oils.     See  under  Oils.  Fatty. 
■of  organic  materials.     (P)  Aktiebolaget  Cellulosa,  and 

Magnuson  359a 

organic    materials,    especially    slaughterhouse    waste. 

(P)  Niessen 498a 

organic    matter,    particularly    slaughterhouse    waste ; 

Boiling  and  .     <P)  Niessen       ..  .,  ..     379a 

organic  substances.     (P)  Tribes  . .  . .  . .  . .     637a 

ovens.     (P)  Bucci 507a* 

ovens  ;    Vacuum .    (P)  Taylor        . .         . .         . .     144a 

painted  or  varnished  articles.    (P)  Cunliffe.  and  Ameri- 
can Blower  Co.  ..  ..  ..  ..  ..     241a 

paper  or  other  material  in  sheet  form.     (P)  Minton      . .     779a* 
paper,   pasteboard,   cellulose,   and   similar   material   in 

continuous  strips.     (P)  Mallickh      . .  . .  . .     153a 

plant.     (P)  Barducci  563a 

plants;   Control  of  drying  processes  in  — — .     (P)  Crida     682a 

printed  fabrics  ;    Use  of  steam  in .     Boeringcr     . .     483a 

process : 

(P)  Boberg.     and     Techno- Chemical     Labora- 
tories, Ltd 682A.  682a,   712a 

(P)  Boland  322a,  324a* 

(P)  Merz 712a 

sand  ;  Machines  for .     (P)  Southall  . .         . .     740a* 

sewage  sludge  or  other  wet  or  moisture- 1  a  den  material. 

(P)  Linden        702a 

sludges    (P»  Steen 394a,  394a 

solid    liquid-containing    bodies ;     Apparatus   for 

(P)  Elling.  and  A./S.  Myrens  Verkstad     . .      619a,  713a* 

solids.     (P)  Stutzke,  and  Buhl  Co 256a 

Solutions.     (P)  Dean  648a 
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and  sterilising  animal  and  vegetable  matter,  including 

slaughter-house  offal.     (P)  Marshall  ..  ..       80a 

stoves;    Scientifically  constructed  .     Allen  ..     146R 

tea  or  like  vegetable  or  other  substances ;    Apparatus 

for .     (P)  Tempelaar 760a 

textile  and  other  fabrics ;    Apparatus  for  .    (P) 

Chadwick  595a* 

and  thickening  liquids  by  means  of  compressed  air  and 

heated  air  or  gases.     (P)  Galland 277a 

trough  with  fixed  drum  and  revolving  mixing  and  stir- 
ring shovels.     (P)  Wurl         T74a 

varnished   or  gummed  sheets  of  paper  and  the  like  ; 

Machines  for .     (P)  Bush  and  Bush    . .  . .     445a* 

vegetable  and  animal  foodstuffs  ;   Apparatus  for  obtain- 
ing fire-gases  free  from  smell,  soot,  and  dust  for . 

(P)  Breidenbach  761 A 

vegetables  and  the  like.     (P)  Vlessing  . .  . .  . .     525a 

vegetables   and    the    like ;     Apparatus   for   .     (P) 

Brons.  and  N.  V.  Machinefabr.  Brons  . .  . .     205a* 

vegetables  and  other  materials.     (P)  Goubert    . .  . .     525a* 

wool,  cotton,  or  like  fibres ;    Machines  for  .     (P) 

Charlesworth 12a 

yarn   windings,   particularlv   paper    yarn ;     Apparatus 

for .     (P)  Jagenberg 263a 

See  also  Dehydrating  and  Desiccating. 
Dryophantin,  the   colouring   matter  of  the   red   pea  gall. 

Nierenstein       . .         . .         . .         . .         . .         . .     101a 

Dulcin.    See  p-Phenetoleurea. 

Duralumin  ;  Heat  treatment  of .     Merica  and  others  . .     454a 

Quenching  of .     Guillet  and  others  . .  . .  . .     492a 

Dutch  East  Indies.     See  Netherlands  East  Indies. 

Dyed  fabrics  :  Apparatus  for  testing  colour  fastness  in . 

(P)  Driver  and  Sunderland  1S6A 

Dyeing  Aniline  Black  on  wool  and  on  mixed  wool  and  cotton 

or  wool  and  silk  fabrics  : 

Battegay 104a 

Prud'homme         . .  . .  . .  . .  . .     104a 

of  artificial  silk.     Wilson  and  Imison 322T 

with  azo  dvestuffs  containing  the  sulphonamide  group. 

<P)  McMyn 654a 

broom  corn.     (P)  Broderson  and  Parr  ..  ..     779a 

certain  colours  on  vegetable  fibres,  varns.  and  fabrics. 

(P)  Gatty  17A 

fibres  and  fibre  products  ;    Electrical  treatment  in 

and   dyestuffs  and   products   resulting  therefrom. 

(P)  Bloom         514A 

furs  and  other  materials  ;    Electrical  process  and  ap- 
paratus for  .     (P)  Bloom  . .  . .  . .     484A 

grege  silk.     (P)  Maupai 687a 

jig  rollers.     (P)  Dean  and  Lyttle  746a* 

jiggers ;    Brake    device  for  .    (P)  Rawlinson,  and 

Mather  and  Piatt.  Ltd 720a* 

jigs.     (P)  Gaston  and  Rushton 514a 

and    like    machines ;     Mechanism    for    stretching    and 

guiding  fabrics  in .     (P)  Thornber  and  Henshil- 

wood 484a* 

or  like  treatment  of  cops  ;    Apparatus  for  .     (P) 

Resch  and  Clavel        362a* 

machines : 

(P)  Ainsworth 654a 

(P)  Bickel  569a 

(P)  Dudlev  ..     228a,  228a.  228a.  331a, 

361a.  484a.  484A.  542a 
(P)     Going,     and     Klauder-Weldon     Dyeing 

Machine  Co.  . .  . .  . .  . .     542a 

(P)  Schnurrenberger        . .  . .  . .  . .     654a 

machines ;     Automatic   yarn   hank  .     (P)    Textil- 

maschinen  Fabr.  A.-G.  . .  . .  . .  . .     361a 

machines  ;  Hosiery .     (P)  Dudley    228a,  361a.  484a.  542a 

machines  ;  Indigo .     (P>  Davis  and  Davis  . .  . .     186a 

machines ;    Skein  .     <P)  Dudley 228a 

Means  for  supporting  and  stretching  hose  and  like  knitted 

fabrics  upon  wire  forms  during .     (P)  Hawley 

and  others         187a* 

mixtures  of  wool  and  staple  fibre.     Rudolph    ..  ..     227a 

with  mordant  disazo  dyestuffs.     (P)  Soc.  Chem.  Ind. 

in  Basle 443a 

of  nopps.     Reyl       . .  . .  . .  . .  . .  . .     153a 

paper  pulp  with  insoluble  artificial  colouring  matters. 

(P)  Meister.  Lucius,  und  Briining  . .  . .  . .     331a 

paper  yarn  and  cloth.     (P)  Chem.  Fabr.  Coswig-Anhalt     186a 
paper  "yarns  and  fabrics  with  substantive  colours.     (P) 

Cliem.  Fabr.  Coswig-Anhalt  . .    *     . .  . .     154a 

"  polished "  cotton  thread.    Winter       . .         . .         . .     514a 

process.     (P)  Nieuwland    ..  ..  ..  ..  ..     186a 

raw  silk.     (P)  Miupai        . .  . .  . .  . .  . .     514a 

or  similarly  treating  yarns  in  the  form  of  hanks,  skeins, 

or  bundles  ;   Machines  for .     (P)  Ashworth    . .     361A 

Sulphur  Black.     (P)  Althouse 654a 

Tablets  for  domestic .     (P)  Heymann         . .  . .     484a* 

textile    fabrics ;     Apparatus    for    ■.     (P)    Farberei 

Weidmann  A.-G.  . .  . .  . .  . .  . .     445a* 

textiles.     (P)  Gunther        445a 

of  Tussar  silk;    Black  .     Srivastava  ..  ..     514a 

Utilisation  of  sulpbonic  acids    of    xylene  and  solvent 

naphtha     for  production  of  foam  baths  for  . 

(P)  Meister.  Lucius,  u.  Briining       ..  ..  ..       17a 

wool  and  other  fibrous  materials ;    Machines  for  . 

(P)  Whitaker  and  Whitaker  4S4A 

wool ;  Preparation  of   leueo- coin  pounds  of  vat  dyestuffs 

for .    (P)  Cassella  und  Co 654a 
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Dyeing — continued. 

wool,  yarn,  or   other   fibrous    material ;  Apparatus  for 

.    (P)  Walker 

yarn  In  the-  form  of  hanks,  skeins,  or  the  like.    (P) 

Annicq 
yarn  in  hank  form  ;   Machines  for .      (P)  Lord  and 

Lord 180a, 

yarns  and  fabrics  of  paper  treated  with  phenol-forrual- 

drhydo  condensation  products.     (P)  Kutl 

Dyeings  ;   Fastness  to  fulling  of  cfiromed .     ltcyl 

Dyo-soaps;     Manufacture    of    .    (P)     Robison,    and 

Aladdin  Products  Co. 


PAGE 

720a* 
445A 

625a« 


229A 
17a 


74 « A 


HvestuiT  intermediates  ;  Standardisation  of  - 


-.     Fyloman     413R 


DycstulTs  In  Argentina;    Coal-tar 

basic ;     Manufacture   of   medicinal   preparations   from 
yeast  protein  and  — — .    (P)  A.-G.  Haaf  und  Co. 

basic  ;    Preparation  of  printing  pastes  containing . 

(P)  Bayer  und  Co. 

basic  ;    Printing  fabrics  with  .     Stiegler 

basic  ;    Production  of  lakes  of  — ■ —  with  zinc  ferro- 

cyanidi'.     Justin-Mueller 
basic  :    Use  of  arsonious,  tannic,  and  phosphoric  acids 

in  production  of  lake  pigments  from .  .Tennison 

Behaviour  of towards  yeast  cells.     Von  Euler  and 

Florell 

Hill  for  regulating  importation  of  ..         ..      419R, 

Bill  for  regulating  imports  of  in  U.S.A. 

British  purchases  of in  Germany 

chrome  mordant :    Manufacture   of  azo  dyestuffs  by 

coupling    diazo    compounds    with .     Justin- 

Mneller 

Cost  of  production  of in  U.S.A. 

derived  from  benzoketodihydrothiazine.     Ilerzog 
Detection  of  coal-tar  — ■ — -  in  butter  and  margarine. 
Gilmour 

Distribution  of  German  

Estimation  of  strength  of .    Watkins 

Explosibility  and  inflammability  of  — — .    Humiston 
and  others 

Exports  of  organic  from  Switzerland     .. 

Facilities  for  importation  of  ■ 

Fission  of  organic  — —  by  hydrogenation.    Meyer     .. 

Imports  of  

Imports  and  exports  of  

Imports  of  from  Germany 

industries  abroad  ;    Protection  of 

industry : 

Armstrong.. 
Levinstein 

Industry  In  Basle 

industry  in  France;    Position  of  .. 

industry  ;    Position  of  

industry ;    Progress  of In  1919.    Howe 

industry  :    Protection  of  synthetic  ■  . ,     259R, 

industry ;    Relations  of  the  State  to  the  

and   intermediate    products ;     Purification   of   organic 

.    (P)  Elektro-Osmose  A.-G 

Manufacture  of  : 

(P)  Angel 

(P)  Lopez  and  Quaglia 
(P)  Maclaurin 
(P)  Nieuwland 
(P)  Wheeler 
Manufacture    of    alkali-proof 
Sunbeam  Chemical  Co. 

Manufacture  of  coal-tar . 

Estate,  Inc. 
Manufacture  of  mineral 

Manufacture  of  from  petroleum.    (P)  Frasch   . . 

Manufacture  of  quinone  .    (P)  Becke  and  others 

Manufacture  of in  Sweden 

Manufacture  of  water-soluble  .    (P)  Hart... 

Means  of  fastening in  material  and  waterproofing 

same.    (P)  Sharp        

Measurement  of  fading  of  in  daylight.     Meissner 

mordant-  ;    New  bases  for  preparation  of .     Bam- 
berger 

mordant- ;    Phenols  as .    Mohlau 

New  duty  on  in  Japan 

Problems  In  identification  of  .     Hitch  and  Knapp 

Projected  amalgamation  of  companies  manufacturing 

In  U.S.A.  

Purchases  of  from  Germany  ..         ..       94R, 

Recovery  of .     (P)  Wall,  and  Kalmus,  Comstock, 

and  Wescott 

Rendering fast  to  chlorine  in  printing.    Brandt. . 

"Reparation"  In  Italy 

requirements  of  Poland 

in  Srrl'i.i  ;    Coal-tar  ..  ..  ,. 

situation;   Tim .         ..        ..        ',        ,.        ,. 

situation.     Burgess  ..  ..  ,.  ., 

situation  In  Hongkong       . .         . .         .'. 

situation  in  is.v.  . .         . . 

soluble  In  fats  and  oils  ;    Manufacture  of  .     (P) 

Ohem.  Fabr.  Worms  A.-G.    - 

Solvent  for  extraction  of  , 

Supplies  of  

Supplies  of from  Germany  ..         ..      lite. 

Supplies  of  under  reparation   clauses   of  Peace 

Treaty 

Table  for  Identification  of  — -  by  means  of  the  spectro- 
scope.    Moir     .. 


349R 

833A 

401A 
686a 

719A 

41111 

244A 

440R 

113R 

40R 


.    (P)    Cates,    and 

(P)  Kendall,  and  Haggin 


in  Ontario 


(P)  Tetralin  Ges. 


717A 
168R 
152a 

404a 

79R 

101A 

101 A 
191R 
18R 
567A 
420R 
440R 
3filR 
439R 

114R 
317T 
238R 
357R 
420R 
2R 
38  4R 
77R 

568A 

48lA» 

625A 

624a 

180A 
184A 

653A 

184A 
38R 

511A 
10A 

382R 

540A 

362a 
400A 

184A 

57A 

348R 

101A 

422R 
257R 

443A 

569A 
438R 
417R 
422R 
389R 
88R 
311R 
27  lR 

744A 
665A 
40 1R 
258R 

419R 

085A 
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Utilisation  of  war  munitions  and  munitions  plant  in 

manufacture  of  .     Oesch  ..         ..         ..       72r 

vat;    Benzidinoqulnones  and  bisquinonylbenzidlnes  as 

.     Brass  and  Papp         329A 

vat ;     Preparation    of    leuco-compounds    of   for 

dying  wool.    (P)  Cassella  nnd  Co.  . .         . .     654a 

vat;    Printing  colour  reserves  under  sulphur  colours 

with  — -.     Dlserens 719A 

See  also  Colouring  matters. 
Dye-works  chemist ;    The  .     Leech        300R 


Earth,  fullers'  ;    Acidity  of  .     Kobayashi         . .         . .     655A 

fullers' ;     Mauufacture   of ■  for   oil   refining.    (P) 

Kohlndorfer       . .  . .  . .  . .  . .  . .       72a 

fullers' ;    Preparation  of for  treatment  of  mineral 

oils.    Phalen 97A 

fullers';    Production  of  .1913-1919  ..  ..     323R 

fullers'  ;     Removal  of  catalyst  poisons   from   oils   by 

means  of  .     Ueno  . .         . .         . .         . .     825A 

fullers'  ;   Revivification  of from  treatment  of  oils. 

(P)  Kennedy,  and  Atlantic  Refining  Co.  . .         . .     814A 
Earthenware  bodies  ;    Preparation  of  — — .    Johnson      . .     234a 

Earths  ;    Rare for  incandescence  mantle  industry     . .       13R 

Rare .     Purification  and  atomic  weight  of  samarium. 

Owens  and  others       . .         . .         . .         . .         . .     402a 

rare :     Separation    of    ■ — —    by    basic    precipitation. 

Prandtl  and  Ranchenberger  . .         . .         . .     486a 

East  Africa  ;    Cinchona  bark  from  382r 

Bast  Africa  (formerly  German) ;    Trade  of  — —  in  1918-19       44R 

East  Africa  Protectorate  ;   Trade  of in  1917-18  ..       99R 

East  Indian  wax.    See  Ghedda  wax. 

Ebbw  Vale   Steel,   Iron,  and  Coal  Co.,   Ltd. ;     Electrical 

equipment  at  works  of  .     Dixon        . .         . .     336R 

Echigo.     See  under  Japan. 

Echinodontiuin     tinctorium,     a     wool-destroying     fungus ; 

Enzyme  action  in .     Schmitz  . .         . .         . .     636a 

Education  Act,  1919  ;    Discussion  on  a  scheme  for  com- 
pulsory day  continuation  schools  under  the  — — -       36r 
Education  of  industrial  chemists.     Jerdan    . .         . .         . .     375R 

Egg  substitute  ;  Manufacture  of .    (P)  Cuilen  and  Fulton    382a* 

Eggs  ;    Manufacture  of  dried  yolk  or  white  of  .    (P) 

Ebers 831a 

Preservation  of . .         .  •         . .         . .         . .     414R 

Preservation  of  ,  including  a  bibliography  of  the 

subject.    Jones  and  Du  Bois  . .         . .         . .     670A 

Preserving .    (P)  Kessener  and  Sohngen  ..         ..     464a 

Egypt;    Oil-seed  industry  In 116R 

Report  on  economic  and  financial  situation  of  

for  1919  363R 

Report  on  work  of  Government  analytical  laboratory 

and  assay  office  of  ,  1913-1919.     Lucas        . .     325R 

Egyptian  bricks.    Thompson    . .         . .         . .         . ,         . .       65A 

Ejectors  for  lifting  and  forcing  solids  and  semi-solids.    (P) 

Adams  and  Adams     . .         . .         . .         . .         . .     144a 

Elastic  masses  ;    Manufacture  of  — — .     (P)  Bayer  und  Co.     621a 

Elastin  ;    Relation  of to  the  tanning  process.    Moller      36a 

Elder  ;    Mountain  .    See  Sambucus  racemosa. 

Electric  accumulator  plates  ;    Production  of  a  protective 

coating   for   active   material   used   in .    (P) 

•'  Metallatom  "  Ges 696a 

accumulator  ;    Reactions  of  the  lead  .    Mclnnes 

and  others        . .         . .         . .         .  *         . .         . .     416a 

accumulators  ; 

(P)  Marconi  . .  . .         . .         .  •     754a 

(P)  Worsnop         494a 

accumulators  ;    Hard  lead  alloy  for  use  as  supports  for 

active  material  in  lead .    (P)  Accumulatoren- 

Fabr.  A.-G 576A 

accumulators ;    Lead  in  works  practice.     Langer     754A 

accumulators ;     Manufacture    of    negative    plates    for 

.     (P)  Pouchain 726a 

accumulators  ;    Manufacture  of  spongy  lead  electrodes 

for .    (P)  Noll 304A 

accumulators  ;    New  .     Pradel         . .         . .         . .     789a 

-arc  carbons  ;    Negative  for  use  in  high-power 

searchlights.    (P)  Gebr.  Siemens  und  Co.  . .     359a 

are  devices  ;    Enclosed .    (P)  General  Electric  Co.    815a' 

arc   electrodes   for   production    of   short    wave-length 

radiation.     (P)  Siemens-Schuckertwerke  Ges.        . .     183A 
arc ;    Fixation  of  nitrogen  as   hydrogen   cyanide   by 

means  of  an  .     Briner  and  Baerfuss  . .     105a 

arc  images  in  chemical  analysis.     Mott  . .     288R,  431a 

arc    lamp    carbons,    especially    for    searchlights.    (P) 

Allgem.  Elektrizitats-Gcs 261a 

arc    lamps.    (P)    Little,    and    Westinghouse    Electric 

and  Manufacturing  Co.  328A 

arc  lamps  ;    Carbons  for .     (P)  Heape  and  Grylls        8a 

arc   lamps ;     Diminution   in    energy   expenditure    per 

candle  power  of  .    (P)  Lummer         . .         . .     183a 

arc  lam  ps  ;  Electrodes  for .     ( P)  Mott ,  and  National 

Carbon  Co 183a 
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arc  lamps  having  more  than  one  arc.     (P)  Lummer  and 

others 183a 

arc  lamps  of  high  current  density  ;   Electrode  for . 

(P)  Siemens  und  Halske  A.-G 815A 

arc  lamps  ;   Mercury .    (P)  Nutting,  and  Westing- 
house  Electric  and  Manufacturing  Co.       . .  . .         8A 

arc  lamps;    New  cadmium  vapour .     Bates       ..     261a 

arc  soldering  and  depositing  of  metals ;    Electrodes 

for • 

(P)  Jones 494a 

(P)  Jones,  and  Alloy  "Welding  Processes,  Ltd.     494a 
arc  treatment  of  air  and  gases.    (P)  Friedrich  . .     755a 

arc  welding,  cutting,  and  repairing,  using  alternating 

current.     (P)  Holslag  373a* 

arc  welding  and  repairing.     (P)  Holslag        •   . .  . .       30a* 

arcs ;      Arrangement     of     direct     current .     (P) 

Lummer  and  others    ..  ..  ..  ..  ..     183a 

arcs  ;    Automatic  regulation  of  velocity  with  which  air 

or  gas  or  mixtures  thereof  enter  or  leave  longitudinal 

channels  in  electrodes  of under  the  influence 

of  increased  or  diminished  pressure.    (P)  Mylo  . .     150a 
arcs   employed   in   searchlights,   projection   apparatus, 

and    arc    lamps  ;     Arrangement,    formation,    and 

coloration  of .    (P)  Mylo         150a 

batteries  : 

(P)  Crowley  and  others  271a 

(P)  French,  and   National  Carbon  Co.        . .     824a 

(P)  Fuller  and  others 824a 

(P)  Runoff,  and  French  Battery  and  Carbon 

Co 340a,  727a 

(P)  Sperry  32a 

batteries  ;    depolarising  agents  for .     (P)  Keil   . .     197a 

batteries ;     Electrolytic  manufacture   of   higher   oxide 

of   manganese   depolarising  agent  for  .    (P) 

Ellis,  and  National  Carbon  Co.        . .  . .  . .       71a 

batteries  ;  Envelopes  for  plates  of .    (P)  Carpenter, 

and  U.S.  Light  and  Heat  Corp 196A 

batteries ;    Manufacture  of  densified  depolarising  agent 

for .     (P)  Ellis,  and  National  Carbon  Co.     . .       71a 

batteries ;    Manufacture  of  double  copper  oxide  plates 

for  .    (P)  Engle.  and  American  Elementary 

Electric  Co 824a* 

batteries ;    Manufacture  of  negative  plates  for  . 

(P)  Pouchain 726a 

batteries ;     Manufacture    of    oil-protected    .     (P) 

Runoff,  and  French  Battery  and  Carbon  Co.       . .     727a 
batteries ;     Primary    .     (P)    Ruhoff,    and    French 

Battery  and  Carbon  Co 340a 

batteries ;    Primary  with  unalterable  electrolyte. 

(P)  Jungner 373a 

battery    elements ;     Electrolytic    production    of    zinc 

.     (P)  Cowper-Coles        696a" 

battery  materials ;    Purification  of  .    (P)  Ituboff. 

and  French  Battery  and  Carbon  Co.         ..  ..     550a 

battery  plates  ;  Active  material  for .    (P)  Gardiner 

and  Duggan      . .  . .  . .  . .  . .  . .     550a 

cables  ;    Alloys  for  armouring  of  .    (P)  Stenquist    602a 

cathode  ray  discharge  tubes  employing  a  high  vacuum  ; 

Incandescence  cathode  for  use  in  .     (P)  Ges. 

fur  drahtlose  Telegraphie       ..  ..  ..  ..     815A 

cell ;    Depolarisation  by  oxygen  of  an .     Williams    285T 

cell ;    Lead  standard  .     Mellon  and  Henderson  . .     458a 

cell ;    Metastabiiity  of  the  international  Weston  

and  its   unsuitability  as  a  standard  of  electrical 

tension.    Cohen  and  Moesveld         . .         . .         . .     662a 

cells  : 

(P)  Evans  32a 

(P)  Fery 824a 

cells  ;    Depolariser  for  .    (P)  Harte  . .         . .     576a 

cells ;     Electrolyte    for    high-temperature    combustion 

.     (P)  Siemens  und  Hulske  A.-G 197a 

cells ;    Manufacture  of  selenium  .     (P)  Hannach. 

and  BOcker  und  Co 197a 

cells  ;    New  .     Pradel  789a 

cells ;       Regenerating      depolarisation      masses     from 

exhausted  manganese  dioxide .     (P)  Klopstech    272a 

cells ;    "Wooden  separator  for  .     (P)  Loftier  . .     197a 

coil ;      Artificially    cooled,     high-frequency    ■ for 

melting   refractory   material.     (P)   Northrup,   and 

Ajax  Metal  Co 240A 

currents  ;  Transformation  of  polyphase particularly 

for  use  in  electric  furnaces.    (P)  Bibby      . .         . .     726a 

currents;    Vagrant  and  ether  apparatus.     Scbaal     734A 

discharge  ;  Disappearance  of  gas  in  the .    Research 

Staff  of  General  Electric  Co.  776a 

discharge  tubes  : 

(P)  Green  and  others 359a 

(P)  Siemens  und  Halske  A.-G.  . .  . .     743a 

discharge  tubes  ;  Cathodes  for  vapour-filled  or  gas-filled 

.     (P)  Germershausen  and  Partzsch   . .  . .     359a 

discharge  tubes  ;     Electrodes   for  high   vacuum . 

(P)  Muller         183A 

discharge  tubes  ;    Incandescence  cathodes  for  : 

(P)  Germershausen         . .         . .         . .         . .        8a 

(P)  Skaupy  291a 

discharge  tubes  and  the  like ;    Automatically  removing 

gases  from  .     (P)  General  Electric  Co.         . .     480A 

discharge  tubes ;    Manufacture  of  electrodes  for  

from  light  metals.     (P)  Studien-Ges.  fur  Elektrische 

Leuchtrohren    . .         . .         743a 

dry  cells.    (P)  Schorger.  and  Burgess  Battery  Co.     . ,     824a 
dynamo  brushes  ;   Material  for .     (P)  Becker  Bros.     726a 
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furnaces.     See  under  Furnaces. 

incandescence  lamps.     (P)  Siemens  u.  Halske  . .     291a 

incandescence     lamps ;      Manufacture     of     .     (P) 

Harrison  776a* 

incandescence  lamps  ;  Reducing  dissipation  of  tungsten 

filaments  in .     (P)  Deutsche  Gasgluhlicht  A.-G.     776a 

lamp  ;    New  .     Schroter        . .  . .  . .  . .     183A 

lamps  ;    Filaments  for  .     (P)  Westinghouse  Lamp 

Co.,  and  H;dl    ..          ..•        ..         U  ..  ..       99a 

lamps  :   Leading-in  conductors  for ■.     (P)  Anderson, 

and  General  Electric  Co 291a 

lamps  ;    Mercury  arc  .     (P)  Heraeus  . .  . .     566a 

lamps;    Mercury  vapour .     (P)  Cornu       ..  ..     511a* 

lamps  :   Production  of  filaments  for .     (P)  General 

Electric  Co 593a* 

primary  batteries ;    Manufacture  of  alkaline  gelatinous 

electrolytes  for  .     (P)   Engle,  and   American 

Elementary  Electric  Co 824a* 

primary  cells  and  storage  batteries  ;    Manufacture  of 

tubular  electrodes  for .     (P)  Svenska  Ackuniu- 

lator  Aktiebolaget  Jungner  . .  . .  . .  . .     727a* 

storage-battery     plates ;      Treatment     of     ■.     (P) 

Martin,  and  Philadelphia  Storage  Battery  Co.     . .     416a 

storage  cells.    (P)  Fery 304a 

transformers    and     switchboards :      Incombustible    or 

difficultly  combustible  insulating  liquids  for  . 

(P)  Grossmann  340a 

welding.     See  under  Welding. 

Electrical    charge    on    diaphragms ;     Modifying   the -. 

(P)  Schwerin.  and  Elektro-Osmose  A.-G 162a* 

classification  of  finely-divided  material.    (P)  Schmidt. 

and  International  Precipitation  Co.  ..  ..     393a 

compounding  of  liquids  with  gases  or  other  components, 

including  carbonating  of  beverages.     (P)  Bloom  . .     494a 
conductivity     of     gases    during     chemical     reactions ; 

Constancy  of .     Trautz  and  Henglein  , .     403a 

conductivity  of  metals  and  alloys  at  high  temperature  ; 

Measurement  of  .     Haughton  ,.  ..     216r,  724a 

conductivity    of    mixtures    of   fused    and    solid    salts. 

Sandonnini        . .  . .  . .  , .  . .  . .     603a 

conductivity  of  soda-lime  silicate  glass.     Ambronn     . .     295a 
conductivity  ;    Use  of for  determining  composition 

of  alcohol-water  mixtures.     Kolthoff  . .  . .     203a 

conductor  ;    Producing  an  alteration  of  structure  of  an 

by  heating  during  winding.     (P)  A.-G.  Brown, 

Boveri,  und  Co.  . .  . .  . .  . .  . .     458a 

conductors  :    Leading-in  ■.  e.i.,  for  electric  lamps. 

(P)  Anderson,  and  General  Electric  Co 291a 

conductors  ;    Manufacture  of  impregnating  material  for 

fibrous  insulating  covering  of  .     (P)  Brugge- 

mann 633a 

deposition   of  particles  from   gases.    (P)   Lodge,   and 

Lodge  Fume  Co.         ..         ..         ..         ..         ..     711a 

endosmose    of    molten   sodium    chloride   into   carbon. 

Ostwald  31 A 

energy ;     Transforming   kinetic   energy    of   gases   into 

and    utilising    latter    for    carrying    out    gas 

reactions.     (P)  Petersen         . .  . .  . .  . .     696a 

equipment  at  works  of  Ebbw  Vale  Steel,  Iron,  and  Coal 

Co.,  Ltd.     Dixon         336R 

heater  for  coal-tar  naphtha  distillation  test.     Hill  and 

Chillas 397a 

-heater  resistance  element.     (P)  Gardner  and  others  . .     494a 
heater  for  vapours  or  conducting  gases.      (P)  Allgem. 

Elektrizitats-Ges 356a 

heating  apparatus  for  liquids ;    Liquid-tight  insulated 

joints  for  .     (P)  Bellaviti  64a* 

heating    of    insulating    or    inflammable    liquids.     (P) 

Allgem.  Elektrizitats-Ges 340a 

insulating  liquids  for  transformers  and  switchboards ; 

Incombustible    or    difficultly    combustible    ■ . 

(P)  Grossmann  340a 

insulating  material  from  coumarone-resin.     (P)  Wells, 

and  Ellis-Foster  Co 340a 

insulating    material ;     Plastic    • .     (PI    Motta    and 

others 340a 

insulating  moulded  articles  ;   Manufacture  of .     (P) 

Griinwald  272a 

insulation  (P)     Elektro-Material  Ges 494a 

insulators  ;    Manufacture  of  moulded  .     (P)  West- 
inghouse Electric  and  Manufacturing  Co.  . .  . .     374a 
machines    and    transformers ;     Drying    insulation    for 

.     (P)  A.-G.  Brown.  Boverie  et  Cie.  ..       32a 

mechanical    filters :     Continuous    .    (P)    Meston, 

and  Research  Corp.    . .  . .  . .  . .  . .     355a 

power.     See  under  Power. 

precipitating  system.     (P)   Chubb,   and   Westinghouse 

Electrical  and  Manufacturing  Co.    . .  . .  . .     648a 

precipitation  apparatus ;    Electrodes  for  use  in  . 

(P)  Siemens-Schuckertwerke  Ges.    . .  . .  . .     393a 

precipitation ;    Device  for employing  high-tension 

current.     (P)  Siemens-Schuckertwerke  Ges.           . .     437a 
precipitation  of  dust  from  gases  ;    Apparatus  for  . 

(P)  Siemens-Schuckertwerke  Ges.    . .  . .  . .     476a 

precipitation  of  matter  from  gases.     (P)  Strong         ..       93a 
precipitation  ;    Motion  of  droplets  and  particles  in  field 

of  corona  discharge  in  .     Tolman  and  Karrer     603a 

precipitation  of  particles  from  gases.     (P)  Morris  and 

Haviland  711a 

322a 

720a 


Removal   of   dust  from  settling 
(P)  Piining 
precipitation  of  sulphuric  acid  fog  and  of  dust.  Delasalle 


precipitation   plant ; 
surfaces  of  
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precipitation  of  suspended  material  from  turnacs-gaaea. 

(P)    Wolcott.  aud    'ntcrnatlonal  Precipitation  t'o. 
precipitation   of   suspended    material   from   gases.     (P) 

Wolcott,  and  International  Precipitation  Co. 
precipitation   of  susjiended   matter  from   gaseous  and 

lluld   bodies.     (P)   Nesbit.  and   International    Pre- 

i  ipttaUon  Co. 

precipitators.    (P)  Friable  

precipitators  ;    Arrangement  for  connecting  electrodes 

in  Blemens-Schuckertwerke  Ges. 
prectpjtaton  :    Device  for  protecting  iusulators  In . 

ii'i  Heston,  end  Beseaicb  Corp 

precipitators  with  permeable  electrodes.    (P)  Siemens- 

kartwerke  Gas.  •  ■        ■  ■        : 
precipitators;     Regulating   velocity   of   fumes   passing 

through .     (P^  Strong,  and  Research  Corp.  .  . 

precipitators:    Removing  deposits  from  e'eetrodes  in 

.    i  P)  Heston,  and  Research  Corp.  .. 

purification  of  air.     D'Arsonval  and  others 
purification  of  blast-furnace  gas  by  the  Lodge  process. 

Hutchinson  and  liury  

purification  of  dusty  gases,     in  l'Uning 

purification  of  gases.    (P)  Pilnlng         

purification  of  gases  ;  A  pparatus  for .     (P)  Siemens- 

Schuckertwerke  Ges 355a.  619a. 

purification  of  gases  ;    High-tension  electrodes  for . 

(P)  Siemens-Schuekertwerke  ties.     .. 
purification  of  gases  ;    Insulator  for  use  in .    (P) 

Siemens  Schuckertwerke  Ges. 
purification     of    hot.    dust-laden     gases ;      Collecting 

electrodes  for .    (P)  Piinlng 

purification    or    separation    of    gases.    (P)    Siemens- 

Sehuckertwcrke  Ges.  .. 
-resistance  alloy.    (P)  Scheuch,  and  Western  Electric 

Co 

resistance  blocks  ;   Manufacture  of .    (P)  Westing- 

houso  Electric  and  Manufacturing  Co. 
resistance  for  electric  furnaces.     (P)  Piquerez 

resistance  element.    (P)  Case 

resistance    clement    and    alloy    therefor.    (P)    Driver, 

•  un.,  and  Driver-Harris  Co. 
resistance    elements ;      Manufacture     of    non-metallic 

.    (P)  Field,  and  National  Carbon  Co. 

resistance  material.     (P)  Bellamy  and  others 
resistance      material ;       Manufacture     of     .    (P) 

Hutchins  and  others  .. 
resistance  thermometer.     (P)  Heraeus 

resister  ;    Ziz-zag  carbon  .    (P)  Thomson 

resistivity  of  dilute  metallic  solid  solutions.     Norbury 
resistivity  of  refractories  at  high  temperatures.    Hart- 

maun  and  others 
resistors;     Deterioration    of   nickel   .    FitzGerald 

and  Moyer 
separation   of   constituents   of  gaseous   mixtures.    (P) 

Skaupy  

separation  of  substances  In  suspension  in  gases  ;  Appar- 
atus for  .     (P)   Gallot  et   Cie..  and   Poussin 

Rondeaux  et  Cie         

separation  of  suspended  material  from  gases : 
(P)  International  Precipitation  Co.     . . 
(P)  Schmidt,  and  International   Precipitation 

Co 

separation  of  suspended  material  from  gases  ;    Appar- 
atus for .    (P)  Gallot  and  others 

synthesis  of  colloids.     Svedberg 

treatment  of  gases.  (P)  Bradley,  and  Research  Cor- 
poration      217a*. 

treatment  of  gases  ;    Apparatus  for : 

(P)  Bradley,  and  Research  Corporation 

(P)  Davidson,  and  International  Precipitation 

Co 

(P)  Hedberg,  and  Research  Corporation 
(P)  Schmidt  and  others 
(P)  Squires,  and  Research  Corp. 
treatment  of  reagents  for  chemical  reactions  between 
liquids,  gases,  or  liquids  and  gases.     (P)  Wielgolaski 

Electrically-charged  petroleum  spirit,  ether,  etc.  :    Elimina- 
tion of  danger  of  ignition  of  .     Holde 

Electricity  BUI 

and  gas ;  Thermal  efficiencies  of    production,  distribu- 

t  ion ,  and  use  of  .     Clerk 

schemes 

Supply  Act,  1019    . .  

supply  undertakings  in  Germany 

therino-  ;    Recant  progress  in  .     Benedicks 

Electrochemical  Industries  hi  the  Pyrenees 

industry  ;      Development     of      In      Germany. 

lachmklt 

Industry  in  Germany 

processes :    Diaphragm   for  .    (P)  Schwerin,  and 

Gnomical   Foundation,  Tnc.    .. 

production  of  organic  compounds;  Commercial  possi- 
bilities in .    Thatcher 

reaetkmr.  in  gases  and  vapours  by  means  of  the  alterna- 
ting discharge.     (I')  Spiel 

treatment  of  liquid  hydrocarbon  and  other  compounds  ; 
Apparatus  for  .    (P)  Cherry 

Electrochemistry  ;  Developments  in in  Germany  during 

the  war  

Electro-cleaning  apparatus.    (P)  Ness  
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375A 

260a 
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Electrode  processes.     Influence  of  rise  of  temperature  and 
oi  depolarlsers  on  [orm  in  which  nickel  separates. 

Stager 787A 

Elcctrodoposition  ;    Production  of  plates  or  sheets  by  . 

(P)  Cowper-Coles         576a* 

Electro-deposits  :    Manufacture  of  a  metal  matrix  to  obtain 

easily  detachable  .     (P)  Schlatter       ..  ..     271A 

Electrodes  : 

(P)  Conover  32a 

(PI  King 32a 

(PI  Tornberg,  and  General  Electric,  Co.         ..     374a 

for  accumulators ;    Manufacture  of  spongy  lead  . 

(P)  Noll  304A 

Arc  lamp ,  especially  for  searchlights.     (P)  Allgem. 

Klektrizitats-Ges 26lA 

for  arc  lamps  : 

(P)  Heaps  and  Grylls 8A 

(P)  Mott,  and  National  Carbon  Co 183a 

for  arc  lamps  of  high  current  density.     (P)  Siemens  u. 

Halske  A.-G 815a 

Arc for  production  of  short  wave-length  radiation. 

(P)  Siemens-Schuekertwerke  Ges.    . .         . .         . .     183a 

for  are  welding  ;   Manufacture  of : 

(P)  Churchward,    and    Wilson    Welder    and 

Metals  Co 754A 

(P)  Kinkead,  and  Lincoln  Electric  Co.  . .  . .     239a 

carbon;    Baking .     (P)  Meiser  576a 

carbon  ;    Graphitising  .     (P)  Szarvasy       . .  . .     824a 

carbon  ;    Manufacture  of  .     (P)  Thompson  . .     726a 

carbon  ;     Production    of   a   strong    protective    coating 

for .    (P)  Ges.  fiir  Teerverwertung    . .         . .     375a 

carlton  ;   Treatment  of  gases  from  anthracite  and  petro- 
leum coke  in  mantu'acture  of .     (P)  Meiser     . .     480a 

Collecting  for  electrical  purification    of  hot  dust- 
laden  gases.    (P)  Piining      . .         . .         . .         . .     196a 

composed  of  lead  peroxide  or  manganese  dioxide  or  a 

mixture  of  the  two ;    Manufacture  of  .    (P) 

Bardt 824a 

for  discharge  tubes  ;    Manufacture  of  from  light 

metals.    (P)  Studien-Ges.  fiir  Elektrische  Leucht- 

rohren 743a 

for  electric'arc  welding  and  metal  cutting.     (P)  Boorne     788a 

for  electric  arc  welding  operations  ;   Metallic .     (P) 

Holslag  549a* 

for  electric  furnaces  : 

(P)  Norske  Aktieselskab  for  Elektrokem.  Ind. 

Norsk  Ind.-Hypotekbank 374a 

(P)  Soc.  Elcctro-Metalhirgiquo  Francaise      . .       32a* 
for  electric  primary  cells  and  storage  batteries ;   Manu- 
facture of  tubular  .    (P)  Svenska  Ackumu- 

lator  Aktiebolaget  Jungner 727A* 

of  electric  smelting  furnaces  ;  Manufacture  of .    (P) 

Olsen 269a 

for  electric  welding  ; 

(P)  Hyde  724A 

(P)  Lc  Chatelier 724a 

for  electric  welding,  cutting,  reducing,  or  like  operations. 

(P)  Holslag 788a 

for   electrical    precipitation    apparatus.     (P)    Siemens- 
Schuekertwerke  Ges.  . .         . .         . .         . .     393a 

of  electrical  precipitators  ;  Arrangement,  for  connecting 

.    (P)  Siemens-Schuekertwerke  Ges 322a 

for  electrolytic  apparatus.    (P)  Mershon  . .         . .     196a 

for  electrolytic  determinations  ;  Platinised  glass  . 

Meillere 430a 

of  electrolytic  gas  generators.     (P)  Levin         ..  ..     755A* 

for  electrolytic  recovery  of  metals  from  solutions.      P) 

Central  Mining  and  Investment  Corp.        ..  ..     550A 

for  electro-osmotic  processes.    (P)  Elektro-Osmose  A.-G.     196a 

for     electro-osmotic     purposes ;     Double  -.      (P) 

Elektro-Osmose  A.-G.  374a 

filter-:    Manufacture  of  .     (P)  Trauns  Forschungs- 

lab.  Ges.  696a 

Furnace  for  baking .    (P)  Meiser   . .         . .         . .     755a 

Furnaces  for  roasting  .     (P)  Meiser  . .  . .     576A 

Graphite  ,  specially  suitable  for  searchlights.    (P) 

Conradty  261a 

High-tension  for  electrical  purification  of  gases. 

(P)  Siemens-Schuekertwerke  Ges.    . .         . .         . .     162a 

for  high  vacutim  discharge  tubes.    (P)  Muller  . .         . .     183a 

Production  of  electropositive  in  vacuum  tubes. 

(P)  Kossei         291a 

for  searchlights  ;   Manufacture  of .    (P)  Sperry    . .     511a 

for  searchlights  ;    Mode  of  operating .     (P)  Sperry     815a* 

Simple  hydrogen  .     Bailey   ..         ..         ..         ..     271a 

Sodcrberg  self-baking  continuous  .    Richards      . .     119a 

for  soldering  and  depositing  metals  by  the  electric  arc  : 

(P)  Jones  494a 

(P)  Jones,  and  Alloy  Welding  Processes,  Ltd. 

413a,  494a 

Tunnel  furnace  for .    (P)  Meiser 755a 

Electroendosmosis  and  preparation  of  solid  alkali  amalgams. 

Frank  aud  Withrow   . .         . .         . .         . .         . .     455a 

Electrolysis  of  alkali  chlorides  ;   Comparative .    Briner 

and  others        . .         . .         . .         . .         . .         . .     106a 

of  aqueous  solutions  by  means  of  propulsive  elec- 
trodes.    (P)  Soe.  of  Chem.  Ind.  in  Basle    . .  . .     789A* 

Decomposing  compounds  by  .    (P)  Weaver,  and 

Weaver  Co 120a 

of  iron  solutions  ;   Potential  necessary  for .    Noyes      70a 

of  liquids  ;  Apparatus  for .  (P)  National  Electro- 
Products,  Ltd.             493a* 
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Electrolysis — continued. 

of   metal   salt   solutions.     (P)    Frederiksstad    Elektro- 

kemiske  Fabr.  A./S 4S7a 

of  mixed  solutions  of  alkali  salts.     Van  Laer    . .  . .     363a 

Purification  of  alkali  chloride  solutions  before .     (P) 

Ruber 32a* 

of  solutions  of  sodium  nitrite  using  a  copper  anode. 

Jeffery 216r,  720a 

Electrolytes ;     Colloidal   .    Soap   solutions   and   their 

constitution.     McBain  and  Salmon  . .        74R,  272a 

for  electrolytic  condensers.     (P)  Slepian,  and  Westing- 
house  Electric  and  Manufacturing  Co.       ..  ..     197A 

for    high-temperature    combustion    electric    cells.     (P) 

Siemens  und  Halske  A.-G.    ..  ..  ..  ..     197A 

for  primary  batteries  ;    Manufacture  of  alkaline  gela- 
tinous   .    (P)  Engle,  and  American  Elementary 

Electric  Co 824a* 

Electrolytic  alkali  cells  ;    Removing  impurities  from  •. 

(P)  Moore,  and  Brown  Co 405a 

apparatus  : 

(P)  Ashcroft         824a 

(P)  Benjamin        272a,  550a* 

(P)   Chubb,   and    Westinghouse    Electric   and 

Manufacturing  Co 120a 

(P)  Greenawalt 727a,  727a 

(P)  Le  Sueur,  and  Diamond  Match  Co.        . .       32a 
(P)   MacDougall,   and   National   Electro  Pro- 
ducts, Ltd 120a 

(P)  Merritt,  and  Copper  Products  Co.  ..     414a 

(P)  Riiber,  and  Norsk  Alkali  A./S 458a* 

(P)  Walter  755a* 

(P)  Weaver,  and  Weaver  Co.  . .  . .     272a 

apparatus;   Electrodes  for .     (P)Mershon..  ..     196a 

apparatus  for  manufacture  of  alkali  and  chlorine.     (P) 

Hepburn  . .  . .  . .  . .  . .  . .     405a 

apparatus  ;    Mono-polar  electrode  .     (P)  Hepburn      339a 

apparatus  for  production  of  oxygen  and  hydrogen  : 

(P)  Benjamin 271a 

(P)  Miller 375A 

cell  for  oxidising  mercury  : 

(P)  Matheson        271a 

(PJ  Matheson  and  Kaelin  271a 

cells : 

(P)  Allen 696a* 

(P)  Allen  and  others ..  727a 

(P)  Allen  Electrolytic  Cell  Corp 727a* 

(P)  Barth 824a 

(P)  Brown  32A 

(P)    Chubb,   and    Westinghouse    Electric  and 

Manufacturing  Co 603a 

(P)  Griffin  271a 

(P)  HaUum  32a 

(P)  Harris  376a* 

(P)  Jenkins  376a* 

(P)  Le  Sueur 340a 

(P)  Shaw 726a 

(P)  Tainton  375a 

cells  ;  De polarisation  of  cathodes  in .     (P)  Venturini  696a 

cells  ;    Preparation  of  aluminium  plates  for .     (P) 

Coulson,   and    Westinghouse    Electric   and   Manu- 
facturing Co 272a 

chlorine  cells  : 

(P)  McDorman,  and  Electro-Chemical  Co.    ..  517a 

(P)  Patterson,  and  Niagara  Alkali  Co.  ..  517a 

Wheeler 17a 

condensers  ;     Electrolyte  for  .     (P)   Slepian,   and 

Westinghouse  Electric  and  Manufacturing  Co.     . .  197a 

decomposition  of  chlorides.     (P)  Cataldi  . .  . .  405a 

decomposition  of  organic  acids  at  low  temperatures 
and    with   small    volumes    of   liquid ;     Apparatus 

for .     Henrich  and  Schenk       ..  ..  ..  162a 

determination  of  metals  without  the  use  of  an  external 

current.     Francois       . .  . .  . .  . .  . .       86a 

estimation    of    anions    without    platinum    electrodes 

Indirect  .    Lasala  . .         . .         . .         . .  139a 

gas  generators  ;    Electrodes  of .     (P)  Lexin  . .  755a* 

hypochlorite   cell.     (P)   Gerstle,   and   Electro-Chemical 

Co 517A 

method,  apparatus,  and  product.     (P)  Merritt  . .  . .       32a 

migration  ;    Phenomena  of  ■ .     Van  Laer    . .  . .  363A 

process : 

(P)  Greenawalt 493a 

(P)  Merritt,  and  Copper  Products  Co.  ..  414a 

processes   for   manufacture   of   chlorine   and  alkali  in 

U.S.A.    Chaleyer        105a 

reduction  of  organic  compounds.    (P)  Bayer  und  Co.  . .  45Sa 
refining  of  metals  or  alloys  containing  a  high  percentage 

of  foreign  metal.     (P)  Siemens  u.  Halske  A.-G.    . .  414a 

resistance  ;     Measurement   of   using   alternating 

current.     Haworth 216a 

Electrometallurgy;  Developments  in in  Germanyduring 

the  war  . .  . .  . .  . .  . .  . .       78R 

Electrometric  analysis  with  potassium  ferrocyanide.    Muller       45a 
titration  : 

Pinkhof 175a,  175a 

Treadwell  and  Weiss 137a 

titration  ;    Theory  of .     Treadwell  . .  . .     137a 

Electromotive  force  ;    Study  of  thermal  as  an  aid  to 

investigation    of    constitution    of    alloy    svstems. 
Haughton  HOE.  37lA 


PAOH 

Electro-osmosis  :  Commercial  application  of .   Highfield 

and  others         . .  . .  . .  . .  . .  . .     198r 

Displacement  of  liquids  in  materials  by  other  liquids 

by  aid  of  — — .     (P)  Elektro- Osmose  A.-G.  ..     374a 

Electro-osmotic     apparatus     for     removing     liquids     from 

materials.     (P)  Elektro-Osmose  A.-G.         ..      120a,  375a* 

apparatus    for     removing     liquids    from     substances ; 

Charging   material   to  .     (P>   Elektro-Osmose 

A.-G 120a 

dehydration  of  animal,  vegetable,  and  mineral  sub- 
stances.    (P)  Elektro-Osmose  A.-G.  . .      374a.  437a 

dehydration  apparatus.     (Vs  Elektro-Osmose  A.-G.     .       374A 

dehydration  apparatus ;    Process  for  feeding  material 

to  be  treated  in  -.     (P)  Elektro-Osmose  A.-G.     374a 

dehydration  of  moist  materials ;    Apparatus  for  . 

(P)  E'ektro-Osmose  A.-G 476A 

dehydration  of  vegetable,  animal,  and  mineral  materials  ; 

Apparatus       for      .      (P)       Elektro  -  Osmose 

A.-G 374a.  393a 

process    for    removing    water    from     materials.    (P) 

Elektro-Osmose  A.-G.  . .  . .     374a 

process  of  treating  colloidal  and  finely  subdivided  sub- 
stances. (P)  Schwerin.  and  Ges.  fur  Elektro- 
Osmose  507A* 

processes ;     Electrodes  for  .     (P)   Elektro-Osmose 

A.-G 196A 

processes ;     Diaphragm  for  .     (P)   Schwerin.   and 

Chemical  Foundation.  Inc.    . .  . .  . .  . .     727a* 

purposes  ;  Double  electrodes  for  .  (P)  Elektro- 
Osmose  A.-G 374A 

removal  of  water ;  Apparatus  for  .  (P)  Elektro- 
Osmose  A.-G 93A* 

Electroplating : 

(P)  Bolton  338a 

(P)  Jacombs         725a 

apparatus  * 

(P)  Dietzel  631a* 

(P)  Ness 162a* 

Joint  discussion  of  Faraday  Society  and  Institute  of 

Metals  on  —  395r 

non-conducting  substances  with   copper.     (P)   Unno..     695a* 

Preparing    aluminium    or    its    alloys    for    .    (P) 

Cunningham      . .  . .  . .  . .  . .  . .     338a 

Electrostatic  process ;    Application  of  Lodge to  rough 

cleaning    of    blast-furnace    gas.     Hutchinson    and 
Bury 751A 

Electrotypes ;    Manufacture   of    alloys   for    backing   . 

(P)  Schlatter 372a 

Elcctrotyping ;    Coating  metal  upon  metal  or  other  con- 
ductive flat  surfaces  for  .  printing  work  and 

other  like  purposes.     (P)  Harris      . .  . .  . .     239a 

Elevating.     See  Raising. 

Emery  ore  ;    Production  of  — —  in  the  Levant     . .         . .       95R 

Empire   Flax   Growing   Committee ;     Report   to   Board   of 

Trade  of on  substitutes  for  flax         . .  . .     260r 

Emulsiflcatlon     by    adsorption    at    a    nitrobenzene-water 

interface.     Sheppard   . .  . .  . .  . .  . .     100a 

of  kerosene  ;    Use  of  gelatin  for  .    Holmes  and 

Child 741a 

of  liquids  or  solutions  insoluble  in  water.     (P)  Chem. 

Fabr.  Florsheim  Noerdlinger  ..  ..  ..     376a 

Method  and  apparatus  for  ■ .     (P)  Norcross  . .     437a 

of  oil  solutions  and  the  like.     (P)  De  Cew       . .  . .     273a 

Emulsin  enzymes ;   Resistance  of  to  prolonged  action 

of  70%  methyl  alcohol.     Bridel 830a 

Emulsions  : 

Briggs         341a 

Briggs  and  others  ..  ..  ..  ..  341a 

Apparatus  for  treatment  of  oil .     (P)  McKibben. .  179a 

Bases  for  capable  of  holding  a  large  proportion 

of  water.     (P)  Lifschiitz        833a 

Determining  the  inversion  of  phases  in .     Bhatnagar  551a 

Determination  of  water  in  organic  .     Dean  and 

Stark 438a 

of    hvdrocarbons    and    water ;     Separating   .     (P) 

Brown  and  White 324a* 

Manufacture  of  .     (P)  De  Cew       . .  . .      121a.  6G3a 

Manufacture  of  resin  — — .     (P)  Badische  Anilin  und 

Soda  Fabrik 377a 

Manufacture    of   from    solid    hydrocarbons.     (P) 

St.-Rochus  Ges.  418a 

Petroleum  oil-fleld  .     Sherrick  289a 

Separating  .     (P>  Pedersen   .  .•        589a 

Separation  and  examination  of  oil  — — .     Glaser       ..  564a 

Separation  of  oil-water .     (P)  McKibben  ..  ..  537a 

for  sizing  paper  ;    Manufacture  of .     (P)  Muth  . .  361a 

Technical    methods   for   separating   aqueous   oil   . 

Moscicki  and  Kling     ..  ..  ..  ..  ..  74lA 

Thickening,   drying,   and    effecting   chemical   reactions 

with  .     (P)  Krause         437a 

Enamel  coatings  on  vessels  and  the  like  ;    Production  of 

.     (P)  Wagner 690a 

-lined  apparatus ;    Manufacture  of  .     Poste        . .     336a 

manufacture  ;    Bulking  values  and  yields  of  pigments 

and  liquids  used  in .     Gardner  and  Parks     . .     356R 

Enamelled  sheets  of  iron,  steel,  etc.  ;    Production  of  . 

(P)  Meyer         821a 

ware;    Fish-scaling  in  .    Shaw       599a 
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Enamelling ;      Cleaning    sheet    iron    and    steel    for    . 

Donielsou  '         ..  ..  ..  ..  ..  ..     111A 

Direct  by  means  of  highly  heated  gases  purified 

from  dust  and  tar.    (P)  Siemens    . .         . .         . .     409a 

furnaces.     (P)  Dupont        300a* 

of  sheet  steel ;   Cause  and  control  of  blistering  in . 

Treischcl  25a 

Tunnel  kilns  for .    (P)  Benjamin 619a* 

Knarucls   for  articles  of  sheet   metal   or   cast   metal.    (P) 

Musiol 297a.  491a* 

Method  of  cooling  -.    (P)  Wiester  and  Weimcr  . .     491a 

Production  of  transparent  and  opaque on  wrought 

iron  (sheet  iron)  by  means  of  layers  of  fluo  gold  or 

silver  foil.    (P)  Fix  und  Schmidt 491A 

Relative  action  of  acids  on  599a 

Titanium  .     Landrum  and  Frost 546a 

Uso  of  titanium  oxide  in  271R 

Engineering  organisation  in  U.S.A. ;    New . .         . .     436E 

Engineers;    Compulsory  licensing  of  in  U.S.A.         ..       13E 

Engines.  Diesel ;   Improving  tar  oils  for •.    (P)  Raschig    262a 

internal-combustion  ;  Generators  for  gas  from  solid  fuel 

for  automobile .    (P)  Parker  and  Goldschmtd- 

Abrahams  . .  . .  . .  . .  . .  . .         GA 

Internal-combustion ;       Motor     fuel     for    .     (P) 

Dinsmore  . .         . .         . .         . .         . .         . .     290a 

Internal-combustion    and    producer   gas   plants 

therefor.     (P)  Smith 715a 

internal-combustion ;      Purification    of    exhaust    gases 

from  .     (P)  Gasmotorcnfabr.  Deutz    . .  . .     326A 

Internal-combustion  ;   Valve  failures  and  valve  steels  in 

.    Altchison  66a 

Enzyme  action  in  Echinodontium  Hnctorium,  a  wood-destroy- 
ing fungus.     Schmitz  ..  ..  ..  ..     636A 

action  ;    Mechanism  of .     Yarnazaki  . .         . .     555a 

action  ;    Urease,  and  radiation  theory  of .    Baren- 

drecht 88a.  129a 

of  soya  beans.     Wester     . .         . .         . .         . .         . .       38a 

Enzymes.    Maestrini      . .         . .         . .         . .         . .      244a,  244a 

of  li.  coli  communis  which  are  concerned  in  decomposition 

of  dextrose  and  mannitol.     Grey    . .         . .         . .     636A 

Baths,  mixtures,  or  the  like  containing for  bating 

hides.     (P)  Ranipichinl  &  Co 633A 

Chemical  nature  of  .     Bokorny       . .         . .         . .     700a 

Chemical  studies  on  .     Von  Euler  and  Svanberg..     246A 

diostutic  ;    Influence   of  neutral  alkali  salts   on  . 

Hahn  and  Harpuder  . .         . .         . .         . .     760a 

Distribution  of  In  the  endosperm  of  the  wheat 

berry.    Martin  327T.  348T 

of  germinated  barley.     Maestriui  . .  . .  . .     309a 

In  Gleditschia  (black  locust)  seeds.     Kryz        . .         . .     240A 

Influence  of  aspartlc  acid  and  asparagin  on  hydrolysis 

of  starch  by  ■.    Sherman  and  Walker  . .       37a 

Influence  of  temperature  on  .     Konlg       . .         . .     795a 

Lipolytic  in  olive  oil.    Rector       304a 

in  mould  spores.     Kopeloff  and  Kopeloff  . .         . .     168a 

Theory  of  action  of  by  radiation.     Barendrecht    203a 

la  top   yeast ;    Fermentation   .    Von   Euler  and 

Mobcrg 244a 

of  yeast.     Bokomy 202A 

Enzymic  extract :    Properties  of  a  specially  prepared  

and  comparison  of  its  starch-liquefying  power  with 

that  of  malt  diastase.     Takamine.  jun..  and  Oshima     524A 

Ephedrine  ;    Synthesis  of  inactive  .     Ebehard  . .     762a 

Ergot  preparation  ;    Manufacture  of  a  highly-active  . 

(P)  Chem.  Fabr.  vorm.  Sandoz        . .  . .  . .     349a 

Erythrene  ;    Purification  of .    (P)  Ostromisslensky     . .       83a 

Erythrohydroxyanthraquinone ;      Oxidative     formation     of 

l.l'-dihydroxy-2.2'-dianthraquinonyl     from     . 

Scholl  and  others        152a 

Esters  of  amino-aclds  ;   Preparation  of   .    Foreman    . .     277a 

Apparatus  for   manufacture   of  .    (P)   Backhaus. 

and  U.S.  Industrial  Alcohol  Co 801a 

Continuous  manufacture  of  .    (P)  U.S.  Industrial 

Alcohol  Co..  and  Backhaus 674A 

of   ethylenic   halogenhydrins  ;     Manufacture    of   — ■ — . 

(P)  Soc.  Chim.  Usines  du  Rhdnc 247A 

of  fatty  acids ;    Manufacture   of  .    (P)   Meister. 

Lucius,  und  Brttning 206a 

Manufacture  of .    (P>  U.S.  Industrial  Alcohol  Co.    640a 

Manufacture  of     /3-alkylaminoethvlaminobenzoic  . 

(P)  Soc.  Chim.  Usines  du  Rhdno    ..  ..        43a.  350a* 

Manufacture    of    ethylideno    .    (P*    Chem.    Fabr. 

Grlesheim-Elektron 44A 

Manufacture     of      0-halogcnethyIaminobenzoic    . 

(P)  Soc.  Chim.  Usines  du  Rhone    ..         ..       43a.  350a* 

Manufacture    of   substituted    benzoic   acid    .    (P) 

Soc.  Chim.  Usines  du  Rhfine  43a 

rosin-tung  ;    Manufacture  of  and  application  in 

varnish  manufacture.    Gardner  and  Coleman     . .     791a 

Bthano  ;    Latent   heat  of   vaporisation   of  .    Satterly 

and  Patterson 539A 

Ether  absorbed  in  sulphuric  acid  ;    Recovery  of .    (P) 

Herrmann  . .         . .         . .         . .         , .         . .     765a 

Action  of  on  metallic  mercury.    Dott  349a 

-air     mixtures ;      Self-ignition     of     .    McClelland 

and  GUI  704a 

Apparatus  for  rectification  of .     (P)  Maschlnenbau- 

A.-G.  tiolzern-Grimma  . .         . .         . .         . .     385a 

apparatus  and  vagrant  electric  currents.  Schaal  . .  734a 
Continuous     production     of    .     (P)     Barbet.    and 

Barbet  et  Fils  et  Cie.  207a* 


Ether  — continued. 

Elimination   of   danger   of   electrically   charged    . 

Kolde 

Ignition  of  mixtures  of  air.  alcohol,  and In  contact 

with  heated  surfaces.     White  and  Price 
Industrial  process  for  synthetic  manufacture  of  

from  coal  distillation  gases.     Do  Loisy 

Manufacture  of  .     (P)  Elektrizitatswcrk  l.onzn   . . 

Manufacture   of   from   ethylene.      (P)     Damicns 

antl  others 
manufacturing  plant :    Distillation  plant  with  special 

reference  to  continuous .    Masfaraud 

Purification  of  .     (P)  Clacssen         

vapours ;    Recovery  of  alcohol  and  contained  in 

air  of  factories.    (P)  Barbet  

Ethers  ;   Catalytic  preparation  of by  dry  way.    Mailhe 

and  De  Godon  . .         . .         . .         . .      247a, 

of  starch  and  similar  carbohydrates  ;  Manufacture  of 
alkyl  .  (P)  Lilienfeld.  and  Chemical  Foun- 
dation, Inc. 

Ethyl  acetate  :    Manufacture  of  from   acetaldohyde. 

(P)  Konsortlum  fur  Elektrochem.  Ind 

Manufacture  of  from  paraldehyde.    (P)  Soc.  dc3 

Acleries  et  Forges  de  Firminy 

Synthetic  manufacture  of .    (P)  Pascal 

Use  of as  a  precipitant  for  proteins.    Marie 

Ethyl  alcohol.     See  Alcohol. 

Ethylation  ;  Application  of  ethyl  chloride  for .  Hennlng 

Ethylcellulose  ;    Acetolysis  of  .    Hess  and  Wittelsbach 

Ethyl  chloride  :    Antiseptic  action  of .     Salkowski     . . 

Commercial  production,  properties,  and  technical  appli- 
cations of  .    Henning 

Manufacture  of  mixtures  of  methyl  chloride  and  

for  use  as  solvents  for  extraction  purposes.    (P) 
Henning 

Ethyl  clnnamate  :   Hydrogenation  of .    Armstrong  and 

Hilditch  

Ethylene  :     Chlorination   of  ■  in   presence   of   calcium 

chloride.     Smythe 

Combination  of  bromine  chloride  with  .    Delepine 

and  Ville 

Compression,  storage,  etc.  of .    (P)  Backhaus.  and 

U.S.  Industrial' Alcohol  Co 

Gas  analytical  separation  of  acetylene,  ben7ene,  and 

.     Treadwell  and  Tauber 

Manufacture  of  alcohol  or  ether  from .    (P)  Damiens 

and  others 

Manufacture  of  glycol  from  ■ .    (P)   Chem.   Fabr. 

Griesheim-Elektron 
Mechanism  of  reaction  between  sulphur  chloride  and 

.    Conant  and  others 

Nitration  of  .     Wieland  and  Sakellarios 

present  in  coke-oven  gas  ;    Fixation  of as  alcohol 

and  its  derivatives.    Bury 
Ethylene  bromohydrin ;    Preparation  and  characterisation 

of  .    Read  and  Hook 

Ethylene   chlorhydrin ;    Preparation 

Brooks 
Ethylene    dichloride ;     Preparation 

Carbide  Co 

Ethyleneglycol ;    Preparation  of 

Ethylene    oxide ;     Manufacture    of 

Anilln  und  Soda  Fabrik 
Ethylenic  compounds  ;    Factors  controlling  rate  of  hydro- 
genation of in  presence  of  nickel.    Armstrong 

and  Hilditch 

Ethylidene  diacetate  ;    Manufacture  of  .     (P)  Beudet, 

and  Soc.  Chim.   Usines  du  Rhone 

Ethylidene  esters  ;   Manufacture  of  ■ -.    (P)  Chem.  Fabr. 

Griesheim-Elektron 
Ethylmorphine  sulphate.     Thomson 

Ethyl  sulphates ;    Manufacture  of  .    (P)  Curme.  and 

Union  Carbide  Co. 
Encalyptol.     See  Cineol. 

Eucalyptus  industry  in  Victoria 
oils.     See  under  Oils,  Essential. 


of 


of 


from  oil-gas. 
.    (P)    Union 


•  from  oil-gas.     Brooks 
.     (P)     Badlscho 


96a 

96A 

147a 
427A 

833a 

299T 
312A 

145A* 
466a 

654A* 
83A 

527A 
385A 
431A 

2T 
512A 
702a 

IT 

833A 

122T 

312A 

516a 

479A 

4A 

83SA 

385A 

348A 
280A 

94A 

801A 

384A 

135A* 
384A 

582A 

120T 

734A 

44A 
133A 

501A 
167R 
79a 


Eusol  :   Method  for  accurate  preparation  of .     Hart    . . 

Strength  of  hypochlorous  acid  in  solution,  with  par- 
ticular reference  to  .    McCrae  . .         . .     347a 

Evacuating  gases  from  vessels  :  Arrangement  for .    (P) 

Gerdien.  and  Siemens  u.  Halske  A.-G 356a* 

Evaporating  apparatus  : 

(P)  Dick 683A* 

(P)  Mabee  216a 

(P)  Men-ell.  and  Merrell-Soule  Co 810a 

(P)  Thunholm 470A,  477A* 

apparatus  especially  adapted  for  obtaining  large  crystals. 

(P)  Praehe        322a 

apparatus  ;    Studv  of  condensation  in .   Depasse  . .  647A 

apparatus  ;   Tubular .     (P)   Barbet  et   Fils  et  Cie.  619a 

and  distilling  apparatus.     (P)  Duodo 740a* 

Effecting  intimate  contact  between  liquids  and  gases 

for  .    (P)  La  Bout        713a* 

installations  ;   Apparatus  for  maintaining  a  desired  level 

of  liquid  in  .     (P)  Barbet        620a* 

liquids:    (P)  Carr 1a 

(P)  Ebers 258a 

(P)  Metallbank  und  Metallurgische  Ges.        ..  711a 

I  2 
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Evaporating — continued. 

liquids  ;    Apparatus  for  : 

(P)  Merz 

(P)  Shaw 

liquids  by  spraying.    (P)  Krause 

liquids  which  are  liable  to  burn  ;    Apparatus  for . 

(P)  Tittel  

plant  for  manufacture  of  salt  from  brine  or  other  like 
purposes.    (P)  Allen 

problems.     Reavell 

Separating  salts  from  solution  by .    (P)  Piccard  . . 

solutions;   Apparatus  for .    (P)  Mount,  and  Nitro- 
gen Products  Co. 

water  from  aqueous  liquids.     (P)   A.-G.   Kummler   & 
Matter 


711a 
144a 

589a 


(P)    Starring    and 


544a 

394R 

1A 

682A 

287A 

Evaporation  research  laboratory  at  Michigan  University    . .     337R 

of  solutions  of  salts  ;  Kate  of  spontaneous .    Weiser 

and  Porter        595a 

Evaporator  plants  ;  Air-pump  capacities  and  incondensable- 
gas  volumes  in  industrial  vacuum .   Comer    . .     143A 

Evaporators : 

<P)  Barbet.  and  Barbet  et  Fils  ct  Cie.         . .     324a* 

(P)  Braun  322a 

(P)  Brooke  677a* 

(P)  Garrigue.  and  Garrigue  and  Co.  . .     216a 

(P)  Griscom-Russell  Co.  689a 

(P)  Oflenhauser 322a 

Devices  for  separating  liquids  from  vapours  in  . 

(P)  Hclmer 4A* 

for  distilling   mineral   oils.    (P)   Meischke-Smith.   and 

Shell  Co.  of  California  182A 

Effect  of  oil  present  in  exhaust  steam  on  efficiency  of 

in  sugar  factories.     Claassen   . .  . .  . .       91A 

Ensuring  formation  of  a  thin  film  of  liquid  on  the  inner 

walls  of  the  tubes  of  vertical  tube .    (P)  A.-G. 

der  Maschinenfabr.  Escher.  Wyss  und  Co.  . .     810a 

Horizontal especially  for  sugar  manufacture.    (P) 

Frynta    . .  . .  829A 

Laboratory  vacuum  film  .     Watson  . .  . .     350a 

and  method  of  operating  them.     (P)  Benjamin  . .         . .     810a 

and  pasteurisers.    (P)  Buff  733a 

Studies  in  design  of : 

Badger  and  Baker  . .       •  . .         . .         . .     711a 

Badger  and  Shepard 647a,  681 A 

Excess  profits  duty  and  scientific  research  . .      258E.  265k 

Excise  tariffs.     See  under  Tariffs. 

Exhibition  ;   Board  of  Trade  guarantee  in  respect  of  British 

Empire  294k 

Expansion  ;  Stretched  wire  apparatus  for  measuring  thermal 

.    Gray 137a 

Explosion  during  separation  of  potassium  by  the  perchlorate 

method.    Joseph  and  Martin  . .         . .         . .       94T 

Explosions ;    Analysis  of  the  radiation  emitted  in  gaseous 

.     David 219a 

Behaviour  of  methane  at  high  temperatures  alone  and 

in  contact  with  other  constituents  in  firedamp . 

Winter    . .  . .  . .  . .  . .  , .  . .     740A 

Calculation  of  radiation  emitted  in  gaseous  from 

the  pressure-time  curves.     David    . .  . .  . .     218A 

of  coal  dust  in  steel  mills.     Tracy         324a 

of  hydrogen  and  air  :   Radiation  in .     David        . .     812A 

Safety  device  against for  gas  mains  of  coke  ovens. 

(P)  Wilhelm 5a 

Explosive  bodies  :    Manufacture  of  compressed  ■  from 

hexanitrodiphenylamine.     (P)  Von  Schioetter      . .     350a 

charges  containing  ammonium  nitrate  ;  Propellant . 

(P)  Verein.  Koln-Rottweiler  Pulverfabr 282a 

charges  ;   Detonation  of  hollow .    Marshall  . .       35T 

charges  ;    Liquefaction  of  ammonium  nitrate  for  . 

(P)  Dynamit  A.-G.  vorm.  Nobel  und  Co.  . .     430A 

charges ;    Manufacture  of  compressed  ■.    (P)  Von 

Schrotter  836A 

composition.     (P)  Hudson,  and  Du  Pont  de  Nemours 

and  Co.  . .         . .         , .         . .         . .         . .     249a 

compounds.      (P)  Atlas  Powder  Co.,  and  others         . .     387a* 

materials  ;    Manufacture  of .    (P)  Landrin  . .     350a* 

mixtures : 

(P)  Atlas  Powder  Co.,  and  others      . .          . .     282a* 
(P)  Hill,  and  Atlas  Powder  Co 386a 

mixtures  of  gases  ;   Behaviour  of at  low  pressures. 

Stavenhagen  and  Sehuchard  812a 

powder  ;  Manufacture  of  pellets  of .     (P)  Du  Pont 

and  Du  Pont 70GA 

powder;  Manufacture  of  propellent .     (P)  Henning, 

and  Du  Pont  de  Nemours  and  Co.  . .      803A.  835a 

priming  mixture.     (P)  Cushman  . .  . .  . .     529a 

propellant  powder.     (P)  Du  Pont  529a 

substances ;     Preventing   danger   of   explosion   in  pre- 
paration   and    handling    of   dangerous   .     (P) 

Darier  and  others       . .         . .         . .         . .         . .     041a* 

Explosives  ;   Analysis  of .     Marqueyrol  and  Goutal     . .     528a 

Apparatus    for    determining    explosion    temperature 

of .    Langhans 641a 

Causes  governing  detonation  of .    Ka3t    . .         . .     765A 

Charging  containers  with  high  .    (P)  Woodbury. 

and  Du  Pont  de  Nemours  and  Co.    . .  . .  . .     249A 

containing  perchlorates  ;    Obtaining  salt  mixtures  suit- 
able for  fertilisers  from .    (P)  Dynamit-A.-G.    700a 


Explosives — continued. 

Desensitised    nitroglycerin    - 
Mossman 

Determination  of  nitrogen  in with  the  nitrometer. 

Nicolardot  and  Vourloud 

Dicyanodiamide  as  a  constituent  of .     Baumann  . . 

Drying  ■  in  a  tunnel  dryer,  with  recovery  of  the 

solvents.     Weissenberger 

Eortv-fourth  annual  report  of  H.M.  Inspectors  of  

for  1919  

Gelatinising  .    (P)  A.-G.  Siegener  Dynamit-Fabr. 

Gelatinising  nitrocellulose  in  manufacture  of .    (P) 

Rintoul  and  others 

Increasing   the   sensitiveness   of   perchlorate   by 

addition  of  potassium  permanganate.     (P)  Bunge 

Liquid  oxygen  .     Thorburn 

Manufacture  of  ' 

(P)  Bloom  

(P)  Bryan  and  others     . . 

(P)  Hardel  

(P)  Hedberg         429a.  469a*. 

(P)  Manuclli  and  Bernardini    .. 
(P)  Mardick,    and    Electro   Metallurgica     Co. 

429A 
(P)  Mardick  and  others 
(P)  Mewes 

(P)  Riedel  A.-G.  

(P)  Wilhelmi        

(P)  Zentralstelle  fUr  Wiss.-techn.  Unters.-Ges. 

Manufacture  of  ammonium  nitrate  : 

(P)  Bronstein  and  others 

(P)  Muller  

(P)  Snelling.  and  Trojan  Powder  Co. 

Manufacture     of    ammonium     perchlorate    .     (P) 

Carlson,  and  Aktiebolaget  Carlit 

Manufacture  of  ammonium  perchlorate capable  of 

being  cast.     (P)  Chem.  Fabr.  von   Heyden   A.-G. 

Manufacture  of  ■  from   carbohydrates.     (P)   Har- 

burger  Chem.  Werke  Schiin  und  Co..  and  Daitz  . . 

Manufacture  of  chlorate  : 

(P)  Krause  und  Co. 

(P)  Muller  

Manufacture   of  compressed   charges  from  granulated 

.    (P)  Fiirstlicn  Plessische  Miedziankitfabr.  . . 

Manufacture  of  for  detonators.    (P)  Rintoul  and 

others 

Manufacture  of  in  a  form  in  which  they  can  be 

poured.     (P)  Sprengstotf  A.-G.  Carbonit 

Manufacture     of     gelatinised     propellant     .    (P) 

Nathan  and  others 

Manufacture    of    granulated   safety    .    (P)    Ober- 

schlesische  Sprengstotf  A.-G. 

Manufacture  of from  hexanitrodiphenylamine  and 

trinitrotoluene.     (P)  Von  Schroetter 

Manufacture     of    for     military     purposes.    (P) 

Deutsche  Sprengstotf  A.-G. 

Manufacture    of   nitrostarch   .    (P)    Snelling   and 

others 

Manufacture  of  nitro-urea  .     (P)  Badische  Anilin 

und  Soda  Fabrik 

Manufacture  of  propellent  .     (P)  Silberrad 

Manufacture  of  propellent  relatively  insensitive 

to  shock.    (P)  Zentralstelle  f.  wiss.-teclin.  Unter- 
suchungen  Ges. 

Manufacture   of  from    smokeless    powders.     (P) 

Blyth 

Measurement  of  "  brisance  "  of  .     Kast 

Modern  high  uitro .    Van  Duin  and  Van  Lennep 

Modified    TNT    (mixture    of    Trojan    grenade  powder 

and  trinitrotoluene)  for  blasting .   Munroe  and 

Howell 

plants  ;    Control  of  output  of  

Removing  solvent  from  freshly  made  .     (P)  Voith 

Sensitiveness  of to  frictional  impact  and  pendulum 

device  for  measuring  the  same.     Howell 
Strength  and  velocity  of  detonation  of  various  military 

.    Cope 

Theoretical  maximum  pressure  developed  by  military 
in  their  own  volume.     Crawshaw 


174A 
583A 


Export  prohibitions 


19R.  41R.  61R,  82R.  137R. 


152R.  172R,  190R,  262R.  309R.  330R.  365R, 

Exposition  of  chemical  industries  ;  SLxth  U.S.  national 

Extraction  apparatus  ;   Fat .    Pickel 

of  bran  and  similar  products.    (P)  Reese 

of  liquid  from  fresh  peat,  beet  mass,  and  similar  watery 

materials  ;    Apparatus  for  .     (P)  Thaberg     . . 

of  liquid  from  moist  peat,  crude  cellulose,  oil  seeds, 
grain,  or  the  like.    (P)  Melzer 

of  liquids  ;  Apparatus  for .     Brauer  and  Ebert  . . 

process.     (P)  Fairley,  and  Southern  Pine  Products  Co. 
processes ;    Numerical  relationship  between   cells  and 

treatments  in  .     Hawley 

of  soluble  constituents  of  materials.    (P)  Bollmann  . . 

Extractors  ;    Centrifugal : 

(P)  American  Laundry  Machinery  Co. 

(P)  Watkins  

Extracts ;    Apparatus  for  continuous  preparation  of  . 

(P)  Kestner 
Converting  into  dry  powders.     (P)  Marcus 


344R 

676A 

641A* 

208A 
317R 

529A 
249A 
502A 
502A 
281A 

429A 
429A 
282a 
735a 
677A 
207A 

584a 
803a 
583a 

208a* 

430a 

735a 

803a 
136a 

430a 

529a 

282a 

766a* 

803a 

282a 

836a 

249a 

208a 
676A 

249a 

84A 

705a 
676A 

641A 
125R 
208A 

314A 
705A 
502A 

404R 
379R 
209a 
310A 

773A 

505A 
315a 
712a 

435a 
577A 

3a 
93a 

54A* 

802a 
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Fabrics ;     Adhesive    composition    for    waterproofing    

and  rendering  thom   impermeable  to  gases.    (P) 
Soc.  Anon,  des  Etabl.  Hutchinson 

for  aeroplanes  :    Fireproof  .    (P)  Fears' 

for  aircraft ;    Manufacture  of  : 

(P)  Feary 


482A 
686a 


186a» 


(P)  Sage  and  Co.,  and  Feary ISA 


(P) 


482a 


595a* 
445a 


to 


for  airships.    (P)  Victors.  Ltd..  and  others 
Apparatus   for   drying   textile    and    other   — 

Chadwick  

Apparatus  for  steaming  .    (P)  Crasser 

balloon- ;    Increasing   the   impermeability  of 
gas.    (P)  Deutsch 

balloon- ;    Permeability  of  to  hydrogen  and  to 

helium.     Elworthy  and  Murray 
for  balloons.     (P)  ('leghorn,  and  Gaynet  Pneumatic  Co. 

Beetling  and   treatment  of  .    (P)   I.umsden  and 

others 
cleaned  with  water-glass  ;    Preventing  harmful  effects 

of  .     (P)  Reichcl 

coated  with  solutions  of  cellulose  esters  ;  Dyuamometric 

examination  of  .    Clement  and  Riviere 

Determination    of   water   resistance    of   .    Veitch 

and  Jarrell 

Device  for  treating  .    (P)  Dudley  . .         . .     228a.  31S1A 

Doll-head   bearings  for   cylinders  of  drying   machines 

for  .    (P)  Holt  and  Malone 

Ilrylnq  — .     (P)  Tullis 

Drying  after  finishing.     (P)  Backer 

Finishing  .     (P)  Wrigley  and  Henshilwood 

Influence  of  finishing  processes  on  woven .   Midgley 

and    the    like :     Sizing,    waterproofing,    dressing,    etc. 

.    (P)  Schmidt  and  Heuser 

Machine  for  treating  .    (P)  Dudley  ..      401a.  484a 

Manufacture  of  colloid-treated  pile .     (P)  Lovell . .     744a 

Means  for  supporting  and  stretching  hosiery  and  like 

knitted  upon  wire  forms  during  mercerising, 

dyeing,   and   other   operations.     (P)   Hawley   and 
others     .. 

U  ehanism  for  stretching  and  guiding in  bleaching. 

dyeing,  finishing,  and  like  machines.     (P)  Thornber 
and  Henshilwood 
non-inflammable  :  Impregnation  process  for  production 

of .    (P)  Naher 

Production  of  coated  .    (P)  Wilson,  and  Duratex 

Co 

Production  of  colour  effects  on  textile  and  other . 

(P)  Calico  Printers'  Assoc.,  and  others 

Proofing  .    (P)   Pilkington.  and   Mandleberg  and 

Co 

Resistance  of to  climatic  conditions  and  to  ultra- 
violet rays.    Yignon 

Sizing  and  impregnating  with  glue,  casein,  etc. 

(P)  Export ingenieure  fur  Papier- u.  Zellstofftechnik 

Sizing,    waterproofing,    dressing,    etc.    of    .    (P) 

Schmidt  and  Heuser 

Softening .    (P)  Hasenbrlng  

textile  :    Apparatus  for  dyeing  or  otherwise  treating 

.     (P)  Farberci  Weidmann  A.-G 

textile  :    Apparatus  for  impregnating  or  treating  . 

(P)  Taylor         

textile  ;    Apparatus  for  treating  hanks  of  with 

liquids.     (P)  Duisteler,  and  Weidmann  Dyeing  Co. 

textile;    Finishing  or  lustring  .     (P)  Lomax 

textile  ;   Finishing  and  waterproofing .    (P)  Naefe 

textile  ;  Impregnating .    (P)  Deutsche  Pyroxitges. 

textile  ;   Machine  for  open  scouring,  washing,  crabbing, 
or  other  treatment  of  .    (P)  Yates  and  Wil- 
kinson 
textile  ;    Machines  for  bleaching  and  similarly  treating 

in  rope  form.    (P)  Morley,  and   Bleachers' 

Assoc.  Ltd. 

textile;      Preserving     .    (P)     Grubenholzimprag- 

nierung  Ges. 

textile;    Sizing  .    (P)  Poulson        

textile  ;    Waterproofing  .    (P)  Meyer 

Treating with  lubricants.    (P)  Carter,  and  Good- 
year Tire  and  Rubber  Co 

Vse  of  steam  in  drying  printed  .     Boeringer     . . 

Waterproofing  : 

(P>  Hadisehe  Anilin  u.  Soda  Fabrik   .. 

(P)  Bohroe  A.-G.  

Factories  and  workshops  :   Annual  report  of  Chief  Inspector 

of  for  1919         

Fading  of  dyes  in  daylight ;  Measurement  of .  Meissner 

Faeces  ;   Determination  of  chlorine  in .    Halverson  and 

Wells 

Fair;    British  Industries 119R.  444r. 

Fairs;    Industrial  21k,  65r 

Faraday  Society  ..         ..  34R.  130r.  216r,  376R,  395R.  433R 

Fet  associated  with  starch.    Taylor  and  Nelson'  668a 

Determination  of in  milk  and  cream.    (P)  Hoyberg    277a 

Extraction  of .    (P)  Bollmaun        . .         . .      459a.  728a 

extraction  apparatus.    Pickel 209a 

Extraction  of  from  leather  preparatory  to  manu- 
facture of  high-grade  leather,  charcoal.     (P)  Lindner    419a 

Extraction  of from  moist,  granular,  or  pulverulent 

substances.    (P)  Lorenz         522a 


513a 


541a 
444A 


302A 
293a 


481A 
152A 


153A* 

263a 
687A* 
362A 
483A 

653A 


187A* 


484A* 
13A 


698a 
484A 


686A* 
481a 


513A 

15A 

103A 

445A* 

293A* 

400A 
362A 
264  A 
445A 


514A 


228A 

13A 

779a 
513A 

263a 
483A 

331 A 

292A 

362R 
400A 

277A 


PAOE 

Fat — continued. 

Extraction  of from  small  animals.    Lindner        . .     417a 

Extraction  of  from  wet  sludges.    (P)  Jones,  and 

Sharpies  Specialty  Co.  240A 

Extraction  of from  yeast  masses.    (P)  Kricgsaus- 

sehuss  fur  pllanzl.  u.  tier.  Ocle  und  Fette  . .     756a 

Formation  of in  yeast  on  solid  media.    Linducr  and 

Unger 129a 

industry  ;   Progress  of In  1919.     Warburton       . .         3R 

industry  In  Sweden  ;    Position  of  . .  . .     220R 

Manufacture  of from  bones.    (P)  Milittirkonserven- 

Fabr.  Heinemann  und  Hanka  . .  . .  . .     831A 

Manufacture  of  comminuted  edible for  shortening 

purposes.     (P)   Kohinan  and  others  ..         ..     204a 

Manufacture  of  edible  .    (P)  Clayton  and  Nodder    637a 

Manufacture  of  edible from  bones.    (P)  Brix      ..     761a 

Manufacture  of  feeding-stuff,  glue,  and from  bones. 

(P)  Goslar         733a 

of  momordica  seeds.    Corfleld  and  Caird  . .         . .     163A 

Obtaining from  sulphite-cellulose  waste  liquors   by 

biological    methods.    (P)   Jeroch.   and   Kriegsaus- 

schuss  f.  pllanzl.  u.  tier.  Oele  u.  Fette        . .         . .     663a 
preparations  ;     Determination    of    ammonia    in   — ■ — . 

Welwart  727a 

Production    of    ■    from    mould-fungi.    (P)  Kriegs- 

ausschuss  fiix    pflanzliche  und  tierischo  Oele  und 

Fette 417A 

Production  of  mould  fungi  rich  in  .    (P)  Reichs- 

ausschuss  f .  pflanzl.  u.  tier.  Oele  u.  Fette    . .         . .     670A 
Production  of from  peat,  peat-straw,  mosses,  lichens, 

alga>,  grass,  straw,  pine-needles,  and  the  like.    (P) 

Von  Porat        7a 

Recovery   of   from   soap-free   waste   water.    (P) 

N.  V.  Jurgens'  Vereen.  Fabr.  341a 

Recovery  of from  waste  liquids.     (P)  Blunn        . .     825a* 

Separating  or  separating  and  recovering  (and  if  desired 

washing) from  water  or  other  liquids.    (P) 

Linden   . .         . .         . .         . .         . .         . .         . .     287a 

from  sewage  . .         . .         . .         . .         . .         . .     186R 

Solvent  for  extraction  of .    (P)  Tetralin  Ges.        . .     665a 

Stimulating  formation  of  in  yeasts.     (P)  Kriegs- 

ausschuss  fur  pflanzliche  und  tierische  Oele  u.  Fette    168a 
yeast- ;    Nature  of .    MacLean  and  Thomas        . .     004a 

Fats ;     Apparatus    for    hydrogenating    .    (P)    Blair, 

Campbell,  and  McLean,  Ltd.,  and  others  . .     551A 
Butyl  alcohol  as  medium  in  determination  of  saponifica- 
tion value  of  .    Pardee  and  others    . .         . .     458a 

Catalytic  reduction  of  unsaturated  .    Koss         . .     755a 

of  coconut  group  ;    Estimation  of  .     Gilmour    _ . .     169a 

Comparison   of   methods  for  determination  of  iodine 

value  of : 

Devrient    . .         . .         . .         . .         . .         •  •     755a 

Sundberg  and  Luudborg  . .  . .  . .     004A 

containing  phosphoric  acid  ;  Manufacture  of .    (P) 

Cheni.  Fabr.  Fliirsheim  Noerdlinger  . .         . .       72a 

Deodorising  : 

(P)  Alexander 728a 

(P)  Verein.  Chem.  Werke  A.-G.,  and  Liidccke. .     376a 

Determination  of  iodine   value  of  by  Winkler's 

bromate  method.    Lakhani  and  Sudborough         . .     341a 

Determination    of    unsaponiflable    matter    in    . 

Fahrion 697a 

Determining  the  Reiehert-Meissl-Polenske  value  of . 

Richmond  and  Hall 71R.  801 

Differentiation  of  butter  fat  and  other  .    Reilly 

and  Hickinbottom       . .         . .         . .         .  •         •  -     804a 

Effect   of   pressu*  on    Polenske   and   Reichert-Meissl 

values  of  .     Kirkham     . .         . .         . .         .  •     632a 

Errors  in  determination  of  acetyl  value  of  and 

their  remedy.     Griin  . .         . .         . .         . .       33a 

Hydrogenating .    (P)  Radisson  and  others. .         ..     756a* 

Influence   of  ester  transposition  in   determination   of 

saponification  values  of .     Pardee  and  Re  d  . .     305a 

and  the  like  ;    Deodorising  and  purifying  .      (P) 

Calvert 72a 

and  the  like  ;  treatment  of .     (P)  Calvert  . .         . .     521a 

Melting  and  solidification  points  of .    Eisenstein  . .     663a 

Neutralisation  of .    (P)  Arbini       551a 

Neutralisation  of by  esteriflcation  of  tho  free  fatty 

acid.    (P)  Schlinck  und  Co.  19|A 

Purification  of  .     Lach  . .         . .         .  •         •  •     zl 

Rapid  determination  of  water  in .     Oertel  . .         . .     8-4A 

Reducing  solid  — ■ —  in   barrels  to  liquid  state.    (P) 

Danin 16.„ 

resistant  to  changes  of  temperature.     Eisenstein        . .     66oA 
Revivifying  catalysts  which  have  been  used  for  harden- 
ing of .    (P)  Muller  Speisefettfabr.  A.-G.        . .     459A 

Revivifying    exhausted    nickel    catalysts    which    have 

been  used  in  hydrogenation  of .    (P)  Schlinck 

und  Co.  164i 

Splitting  for  manufacture  of  glycerin  and  fatty 

adds.     (P)  Twitchell  Process  Co 697a* 

Turbidity  temperature  of .    Parkes  . .       ,  . .     145R 

Value  of  animal  and  vegetable as  sources  of  vita- 
min A.     Drummond  and  Coward     . .          . .          •  •     79 8A 
Vegetable  in  South  Africa 148K 

Fatty  acids.     See  under  Acids. 

compounds  ;  Manufacture  of .    (P)  Bayer  und  Co.     427a 

matter ;    Separating  or  separating  and  recovering  (and 

if  desired  washing) from  water  or  other  liquids. 

(P)  Linden        287a 

Federated  Malay  States  ;   Rubber-seed  oil  in . .         . .     381R 

Tin,  gold,  and  tungsten  production  in . .         , .     loi& 
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(P)  Rody,  and  Metal- 


Hawley  and  Kress 
(P)  Franks 
copper     on     . 


Feeding  device  for  furnaces  and  the  like.     (P)  Sulzer  Freres 
fuel  or  other  materials  in  pulverised  form.     (P)  Cara- 

cristi  and  Muhlfeld 
granular  or  powdered  material  in  measured  quantities. 

(P)  Associated  Portland  Cement  Manufrs.  (1900), 

Ltd.    and  Baxter 
material  through  a  rotating  cylinder  whilst  subjected  to 

roasting     mixing,    or   similar   operations ;     Means 

for  .     (P)  Sonsthagen 

Fee  ding -stuffs  ;    Change  in   moisture  content  of  by 

grinding,  a  source  of  error  in  analysis.     Neubauer. . 
Condenser  for  use  in  determination  of  crude  fibre  in . 

Clemens 
Determination    of    chlorine    in    ■ — -.     Halverson    and 

Wells 

Manufacture  of  fat,  glue,  and  from  bones.     (P) 

Goslar 
Manufacture  of from  seaweed.     (P)  Cronsioe  and 

Warnecke 
Production  of  meals  for  use  as from  green  parts  of 

plants,  especially  foliage  leaves.     (P)  Versuchsstat . 

fur  die  Konservenind.  . .  . .  . . 

rich  in   proteins  ;    Manufacture   of  from   lupins. 

(P)  Thorns  and  Michaelis 
See  also  Cattle-foods  and  Fodder. 
Fehling's  solution  ;    Behaviour  of in  light.     Bolin  and 

Under    . . 
Feld  process  for  manufacture  of  ammonium  sulphate  from 

coke-oven  gases.     Raschig 

Felspar  in  Norway  ;    Potash 

production.  1913-1919 
Recovery  of  potash  from  — 

lurgical  Co.  of  America 

in  U.S.A.  in  1918 

Felt,  roofing- ;   Recovery  of  waste -. 

Fermentable  liquids  ;    Preserving  . 

Fermentation,     alcoholic ;     Action     of 

Schweizer 

alcoholic  ;   Chemistry  of : 

Neuberg  and  Reinfurth 
Zemer 
alcoholic  ;    Correlative  formation  of  acetaldehyde  and 

glycerol   by  scission  of  sugar  by  .     Neuberg 

and  Reinfurth 
alcoholic ;    Course  of in  presence  of  calcium  car- 
bonate.    Kerb 

alcoholic  ;   Detection  of  acetaldehyde  in .    Neuberg 

Alcoholic  .     Effect  of  pyruvates,   aldehydes,  and 

Methylene   Blue  on  fermentation  of    dextrose  by 

yeast  juice  and  zymin  in  presence  of  phosphate. 

Harden  and  Henley 
alcoholic;    Natural  and  artificial  glycerol  formation  in 

.     Neuberg  and  Reinfurth 

alcoholic ;    Origin  of  acids  in  .     Luce 

alcoholic ;     Quantities    of    preservatives    necessary    to 

prevent  .     Perry  and  Beal 

alcoholic  ;     Relation   of  aldehydes  to  -.     Neuberg 

and  Ehrlich 
alcoholic ;    Relation  of  phytochemically  reducible  sub- 
stances to and  nature  of  action  of  activators. 

Neuberg  and  Ehrlich 
alcoholic ;     Spontaneous   of    concentrated    sugar 

solutions  of  Zygosaccharomyccs.     Satava 

alcoholic ;    Theory    of    .     Neuberg  and  Reinfurth 

Alcoholic  by  yeast.     K  Shier 

butyleneglycollic  ;  Specific  reaction  of  products  of . 

Lemoigne 
of  cellulose.    Fowler  and  Joshi 
of  cellulose  for  production  of  acetic  acid.     (P)  Power 

Gas  Corporation,  and  LangweP 
characteristics    of    pentose-destroying    bacteria.     Fred 

and  others 
in  closed  and  open  vats.     Hinder 

Cold  .     Fries  and  Heuss 

of  dextrose  by  B.  coli  communis  in  presence  of  formic 

acid.     Grey 
of  dextrose,   galactose,  and   mannoso  by  Lactobacillus 

pmtoaceticus,  n.  sp.     Peterson  and  others 
experiments  with  sugar  beetroots.     Hartmann 

industries;    Progress  in  in  1919.     Slator 

Influence  of  surface -active  nonylic  acid  and   amyl  and 

octyl  alcohols  on .     Windisch  and  others 

Intermediate    substances    formed    in    preparation    of 

acetone  and  w-butyl  alcohol  by  .    Reilly  and 

others 
of    laevulose    by    Lactobacillus    pentoacetieus,     n.    Bp. 

Peterson  and  Fred 

Loss  of  alcohol  during  ■ .     Harder 

of  marine  alga?  for  production  of  formic,  acetic,  and 

butyric  acids  and  extraction  of  salts  of  iodine  and 

potash.     (P)  Darrasse  Freres,  and  Dupont 
process  for  production  of  acetone  and  butyl  alcohol : 

(P)  Weizmann 701  A, 

(P)  Weizmann  and  namlyn 
process  for  production  of  acetone  and  butyl  alcohol ; 

Seed-culture  methods  in  .     Speakman 

Production  of  bouquet  in  primary  and  secondary . 

Lindner 
products  ;     Determination   of   volatile   acids   in   . 

Hinard 
of  pyruvate-sulphite  by  yeast.     Neuberg  and  Reinfurth 
Sensitiveness   of   yeast   to   the   pa    value.     Von 

Euler  and  Heintze 
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Fermentation — continued. 

So-called  methyl  alcohol  .    Von  Lippmann 

of  starch  by  Bac.  granulobactcr  pectinovorum  ;   Acetone 

and  butyl  alcohol  .     Speakman 

of  starch  ;    Gas  production  during  acetone  and  butyl 

alcohol  .    Speakman 

of  sugar  factory  waste  water  by  yeast.     Kraisy 

Sulphurous  acid  and  yeast .     Hagglund 

tube  for  sugars  etc. ;    Modified  form  of  Smith    — — . 

Fuller 

of  yeast ;    Effect  of  organic  and  inorganic  substances 

on  .    Masters  and  Maughan 

Yeast  nutrition  and  .     Bokorny 

of  yeast ;    Rhythmic  phenomena  in  growth  and  . 

Kohler    .. 
Fermented  liquor  from  ramoon  nuts.     (P)  McKee 

Ferments  ;    Destruction  of .     (P)  Bechhold 

Ferns  ;  Extraction  of with  dry  and  moist  benzene  under 

pressure.     Fischer  and  Kleinstuck 
Ferrates ;   Influence  of  superimposed  alternating  current  on 

anodic  formation  of .     Grube  and  Gmelin   . . 

Ferric  hydroxide  ;  Carrying  down  of  calcium  and  magnesium 

hydroxides  by  precipitates  of .     Toporescu  . . 

oxide  ;  Carrying  down  of  copper  oxide  and  nickel  oxide 

by  precipitates  of  .     Toporescu 

oxide  ;  Catalytic  action  of on  sucrose.    Thomac  . . 

oxide  ;    Hydrous  .    Weiser 

oxide  ;   Manufacture  of  pure .     (P)  Hemingway    . . 

salts  ;   Oxidation  of  sulphurous  acid  by .     Meyer  . . 

salts  ;    Recovery  of  iron  from  liquors  containing  -  ■--. 

(P)  Friseher 

sulphate,  basic ;    Manufacture  of  .     (P)  McKaye. 

and  River  Smelting  and  Refining  Co. 

Ferricyanides  ;    Determination  of  .    Kolthoff 

Ferro-alloys  ;   Determination  of  carbon  in .    Rottmann 

Manufacture  of  : 

(P)  Sulman  and  Ballantine       . .         . .      160a, 

(P)  Turner  

Ferro-aluminium ;  Electric  smelting  of  bauxite  for  pro- 
duction of .    (P)  Rheinische  Elektrowerke  A.-G, 

Ferroceriunv     Hirsch 

Ferrochromium  ;    Manufacture  of  ■ ~.     (P)  Turner 

Manufacture    of    low- carbon    .     (P)    Si  card,    and 

United  States  Ferro-Alloys  Corp. 

Ferrocyanides  ;    Determination  of .     Kolthoff 

Elect  rornetric  determination  of by  means  of  change 

in  oxidation  potential.     Kelley  and  Bohn 
Manufacture    of   ammonia   and    formates    from    — 
Heise  and  Foote 

Recovery  of from  spent  oxide.     Grube  and  Dulk 

Ferromanganese  as  a  deoxidising  agent.     Jung 

Manufacture  of  potassium  permanganate  from by 

electrolysis.     Thompson 
Reducing  pyrolusite  to  manganous  oxide  before  use  in 

production  of  high -percentage  -.    (P)  Hub    . 

Saving  of by  use  of  fluorspar  in  open-hearth  furnace 

practice.     Goldmann 

Fcrromolybdenum  ;  Manufacture  of at  Orillia,  Ontario 

Lamble 

Ferro-nickel ;    Manufacture  of  carbon-free  in  a  high' 

frequency  induction  furnace.     Wilson 
Ferrosilicon  ;   Electric  furnace  reduction  of  garnet  with  pro- 
duction of  .     Thompson  and  Davenport 

Generation  of  hydrogen  from  sodium  hydroxide  solu^ 

tion  and  .     Weaver 

Ferrosoferric  oxide  ;    Manufacture  of suitable  for  alu 

minothermic  use.     (P)  Bredig  and  others 
Ferrotungsten  ;    Determination  of  tungsten  in  .    Lowy 

Ferrous  compounds  ;  Catalytic  action  of  copper  salts  on 
oxidation  of ■  by  air.     Maquenne  and  Demoussy 

perchlorate  ;  Manufacture  of  pure,  stable,  technical . 

(P)  Merck  

salts  ;  Antitoxic  properties  of  copper  with  respect  to 
action  of on  plants.    Maquenne  and  Demoussy 

sulphide  as  indicator  in  acidimetry.     Houben 

zymophosphate.    Schweizer 

Fertiliser  industry  in  Canada 
industry  in  Japan 

New  phosphate  

Use  of  molasses  as .     De  Sornay 


— .     Russell    . . 
Manufacture  of  ■ 


(P)  Norsk 


Fertilisers  ;    Artificial  nitrogenous  - 
containing  dicalcium  phosphate 

(P)  Sadtler        

containing  nitrogen  and   phosphoric  acid. 

Hydro-Elektrisk  Kvaelstofaktieselskab 
containing  phosphoric  arid  and  alkali  nitrates  ;    Manu- 

facture  of  .     (P)  Reinau 

Determination  of  nitrate-nitrogen  and  nitrates  in 

Moore 
Effect  of  various  on  crop  production.     Jordan 

and  Churchill    .. 

Exportation  of 

Furnace  for.  manufacture  of  germ-free from  fasces 

and  other  organic  waste  products.     (P)  Stettiner 

Chamotte-Fabr.  vorm.  Didier 
Gas-volumetric   determination    of   ammoniacal.    nitric. 

and  organic  nitrogen  in  mixed  .     Baldi 

Human  urine  and  sulphite-cellulose  waste  lyes  as 

Bokorny  
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Fertilisers — continued. 

Investigations  on  at  Rothainstcd  . .  ..  ..     859R 

made  from  peat ;  Action  of  various .    Tacko       . .       75a 

Manufacture  of : 

(!')  liohre 750A* 

(P)  Buck 275A 

(P)  Carothcrs  and  linker  «67a 

<P)  Earp-Thomas  120a 

(P)    Fjel':;ugcr.    and    Norsk    Hydro-Elcktrlsk 

Kvaelstofakticselskab 498a 

(P)  Partington  and  Parker       . .  . .      759A.  828A* 

(P)  Philip 75A 

(P)  Radmann 201a 

(P)  Shuey  and  others 528A 

Manufacture  of  ammonium  nitrate  .    (P)   Norsk 

H> tiro- l.l.ktrisk   Kvaelstofakticselskab        ..  ..      243A 

Manufacture  of  chemical  in  Sicily  . .  . .       44E 

Manufacture  of  from  city  and  like  waste.    (P) 

Rice,  and  Chemo->'..'chanicaI  Water  Improvement 

l'o 634A 

Manufacture  of  compound  .    (P)  Reinau         461a,  827a 

Manufacture  of  lime-potash  .    (P)  De  Luce        ..     579a 

Manufacture  of  from  sewage.     (F)  Richards  and 

Hutchinson        827a 

Manufacture  of  stable  mixed  which  can  be  easily 

distributed.     (P)  Dahl  201a 

nitrogenous  ;    Comparative  efficiency  of  .    Thome    667a 

nitrogenous  ;  Extraction  of  potassium  compounds  from 
rocks  containing  potassium,  and  simultaneous  pro- 
duction of .     (P)  Rossi  344A 

nitrogenous  ;   Field  experiments  on  availability  of 

during  1908-1917.     Lipman  and  Blair       ..  ..     553A 

Nitrogenous  in  Germany     . .         . .         . .         . .       69R 

nitrogenous;  New  maximum  prices  for in  Germany    120R 

nitrogenous;     Relative    availability    of    nitrates    and 

organic  .     Blair S79A 

Obtaining  salt  mixtures  suitable  for from  explosives 

etc.   containing  perchlorates.      (P)   l)ynamit-A.-G.     700A 

phosphatic  ;    Manufacture  of  .     (P)  James  . .     634A 

prepared  by  treating  lirne  with  end-liquors  from  potash 

works  ;    Composition  of  .     Gorbing    . .         . .     731a 

Products  serving  as .    (P)  Truffaut 634a* 

Prospects  of  supplies  of in  Germany  in  1921        . .     438R 

Kecoverv  of  proteins  for  use  as from  waste  liquors 

from  treatment  of  hides.     (P)  Peck,  and   Dorr  Co.     633a 
Reinforcing,     bacterising,     and     composting     organic 

material  for  use  as  .    (P)  Manns       . .         . .       75a 

Sewage    sludges    as   .      Brenchley    arid    Richards 

144R,  177T 

Shortage  of 223R 

8upplies  of  18B.    445R 

(Temporary  Control  of  Export)  Bill 224R 

Transformation  of  synthetic  ammonia  into in  con- 
junction with  production  of  sodium  carbonate.      (P) 

L'Air  Liquide 266A 

Use  of  potassium  permanganate  in  determining  nitrogen 

in by  the  Kjeidahl  method.    Frear  and  others    344a 

See  also  Manures. 

Fertilising  with  carbon  dioxide  ;   Use  of  blast-furnace  waste 

gases  for  .     Riedel  . .  . .  . .  . .      125a 

Fibre,  anhinga- ;    Utilisation  of 59R 

crude- :    Condenser  for  use  in  determination  of in 

feeding  stuffs  etc.     Clemens  . .  . .  . .      431A 

material ;   Opening  out  and  simultaneously  drying  bast 

.     (P)  Haller        

plants  :    Treatment  of  .    (P)  Einstein 

receptacles ;      Alkali-proof    .    (P)    Howlett,    and 

Research  Laboratories  Co. 

staple- ;    Tensile  strength  of  .     Krais 

staple-  ;    Treatment  of  .     (P)  Lauffs 

sulphite- ;  Manufacture  of and  recovery  of  sulphur 

dioxide.    (P)  Fagan  and  others 
Tulcanlsed  ;    Manufacture   of  .    (P)   Clayton  and 

others 

Fibres,  artificial ;  Manufacture  of .     (P)  Fuller 

artificial ;  Manufacture  of from  cellulose  solutions. 

(P)  Schreiner 
bast ;   Reaction  for  differentiation  of  structure  of . 

Haller 

bast ;    Retting  of .    Krais 11a, 

broom- ;  Improving .    (P)  Nessel-Anbau-Ges. 

capable  of  being  spun  :    Production  of  a  tannin-like 

material  and  from  hop  bines.     (P)  Rcis     . . 

Converting  short  brittle  into  a  condition  suitable 

for  spinning.    (P)  Deelen 

Tonrcroya  nigantca  in  Brazil 

Machines  for  drying  or  carbonising . 

worth 
Machines  for  treating  .    (P)  Dudley 


(P)  Charles- 

228a. 
361a,  401a, 

Machines  for  treating  articles  such  as  — —  with  liquids. 
(P)  Schmidt 

Manufacture  of  — ■ —  from  flax.    (P)  Robinson 

for  manufacture  of  pasteboard  suitable  for  saturating 
with  tar  for  roofings,  linings,  etc.  ;  Mechanical 
pro.  .ss  for  obtaining  .     (P)  Kron 

Manufacture  of  from  plants.  (P)  Nessel-Anbau- 
Ges 

settle  ;    Treatment  of  for  textile  purposes.    (P) 

Nessel-Anbau-Ges. 

Obtaining from  fibrous  plants,  particularly  nettles. 

(P)  Ncssel-Anbau  Ges.  

Obtaining from  hop  bark.    (P)  Dammer 
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PA0E 
Fibres — continued. 

Obtaining  from  plants.      (P)  Neescl-Anbau-Ges., 

and  Hoermann  778a 

Obtaining  useful and  other  products  from  reeds.  (P) 

Verwertung  Inliindlschcr  Produkto  Ges 185A 

Obtaining  valuable  from  rushes.    (P)  Deutsche 

Typha-Verwertunge-Qes 185a 

Process  for  making  smooth,  stiff,  vegetable  •  suit- 
able  for   carding   and   spinning.    (P)    Bohm   und 

Sohn       . .         13a 

for  spinning ;     Mechanical   treatment   of  ramie,   flax. 

hemp,  and  like  plants  for  production  of .    (P) 

Govaerts  and  Dreypondt 668a* 

Substitute  and  their  manipulation.    Rasser       . .       11a 

suitable  for  spinning ;   Production  of from  rushes. 

(P)  Deutsche  Typha-Verwertungs-Ges 226A 

suitable  for  spinning ;   Treatment  of  broom  with  alkali 

for  production  of  .     Kcmpf 263a 

Tensile  strength  of .     Krais  329a 

textile  ;    Digestion  of  woody  fibres  with  chlorine  for 

production  of .     Wacntig  and  Gierisch         . .     817a 

textile  ;    Influence  of  atmospheric  exposure  on  . 

Turner 512a 

textile  ;    Manufacture  of  : 

(P)  Verein  der  Spiritus-Fabrikanten  in  Deutsch- 

land        360a 

(P)  Wilke  and  Schorsch  226a 

textile  ;   Manufacture  of  fine from  mulberry  bark. 

(P)  Mark  360a 

textile;  Manufacture  of from  broom.     (P)  Hammer     744a 

textile ;    Manufacture   of   from   hop    bines.    (P) 

Kuchcnmeister  . .         . .         . .         . .         . .     482a 

textile  ;    Manufacture  of  from  lupin  stems.    (P) 

Hoffmanns  Starkcfabr.  A.-G.  102a 

textile  ;    Manufacture  of  from  Malva  cri&pa.  and 

Lavatcra  trimestris.     (P)  Hammer    . .  . .  . .     360A 

textile ;    Manufacture  of  from  raw  plants.    (P) 

Nesselanbau  Ges.         . .         . .         . .         . .         . .     400a 

textile  ;   Manufacture  of from  straw.    (P)  Strauss    744a 

textile  ;    Manufacture  of from  straw,  grasses,  etc. 

(P)  Wolf  and  Troinmer         103a 

textile ;    Manufacture  of  from  straw  and  similar 

stem  and  bast  fibres.    (P)  Gcraer  Jute-Spinnerei 

und  Weberei  A.-G 330a 

textile  ;    Manufacture  of  from  typha  seeds.    (P) 

Jata-Werk  fur  pflanzliche  Fiillatuife  Ges.  ..     360a 

textile  ;  Manufacture  of from  wood  : 

(P)  Enge 444a 

(P)  Mutter  102a 

textile ;  Manufacture  of  resinous  substances  of  vege- 
table origin  suitable  for  impregnating  substitutes 

for .    (P)  Fuclis 241a 

textile ;     Moistening     or      conditioning     .       (P) 

Smethurst         . .         . .         . .         . .         . .         . .       61A* 

textile  ;  Obtaining from  bark  of  trees.     (P)  Kniebel       59a 

textile  ;  Obtaining  from  woody  vegetable  sub- 
stances, such  as  nettle  stalks,  barks,  etc.  (P) 
Hammer             . .  . .  . .  . .  . .  . .     444a 

Treating  fibrous  plants,  e.g..  yucca,  for  recovery  of . 

(P)  Loehr  292a 

Treatment  of  .     (P)  Pickup  and  Wilson  . .  . .     653A 

Utilisation  of in  Rhodesia  290R 

Utilising  willow  or  poplar  bark  for  production  of . 

(P)  Kersting 59A 

vegetable  ;    Analysis  of  mixtures  of  wool  and  . 

Krais  and  Biltz  512a 

vegetable  ;    Economy  of  cellulose  and  caustic  soda  in 

isolation,    purification,    and     bowking    of    . 

Freiberger         101a 

vegetable  :    Elimination  of  nitrogen  from  in  the 

bleaching  process.    Higgins  . .         . .         . .         . .       16a 

vegetable  ;    Manufacture  of  .     (P)  Korselt  . .     482a 

vegetable  ;    Obtaining  for  textile  purposes.    (P) 

Deutsche  Faserstoff-Ges.  Fulda        778A 

vegetable ;     Process    for    making    lustrous.    (P) 

Krais  and  Rohm         292a 

vegetable  ;    Scouring  to  accelerate  and  facilitate 

subsequent  bleaching.     (P)  Watremez       . .      568a,  686a 

vegetable ;     Treatment   of   .    (P)    Gillet   et   Fils. 

and  Schwartz 513a.  541a.  542a.  654a 

Fibrin  ;   Hydrolysis  of in  presence  of  aldehydes.    Holm 

and  Gortner 346a 

Fibrous  cleaning  or  polishing  material.    (P)  Iteis  und  Co.    . .       15A 
material ;   Apparatus  for  scouring,  dyeing,  or  otherwise 

treating  with  liquor .    (P)  Walker     . .         . .     720a* 

material  :  Manufacture  of for  making  paper,  papier- 
mache,  and  the  like.     (P)  Skinner  . .         . .     227a 

material ;    Manufacture   of   textile   .    (P)   Hofste 

541A,  595A* 

material ;  Obtaining from  Typhacece.    (P)  Hoering    568a 

material  from  pea-pods.     (P)  Pohler      . .  . .  . .     185a 

material  for  surgical  dressings.    (P)  Von  Kapff  . .         . .     513a 

material ;      Treatment      of      vegetable      .       (P) 

McDaniel  and  Kimbell  . .         . .         . .         . .     653a 

materials  ;    Colouring  — —  : 

(P)  Dennlson,  and  American  Rubber  Co.     . .     362a 
(P)  Gibbons,  and  American  Rubber  Co.        . .     362a 
materials  ;    Drying  and  carbonising  machine  for  . 

(P)  Allsop  and  others  185a 

materials  ;   Machines  for  dyeing,  scouring,  and  washing 

.    (P)  Whitaker  and  Whitaker  . .         . .     484a 

materials  ;  Treatment  of  vegetable and  production 

of  detergents.    (P)  Amber  Size  and  Chemical  Co.. 

and  Weygang 59a 
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plants  ;  Process  for  loosening  bast  of .    (P)  Nessel- 

Anbau  Ges.       . .          . .          . .          . .          . .          . .  13a 

substances ;    Machines  for  washing  and  scouring  — ■ — 

and  similar  operations.    (P)  Taylor           . .         . .  13A 

Field  experiments  ;  Relation  between  size  of  plots  and  errors 

of  single  observations  in  .    Vageler  . .         . .  242a 

Filling  material  for  absorption  and  reaction  towers : 

(P)  Prym  und  Co 321A.  435a 

(P)  Zieren              356A 

material  for  apparatus  for  separating  solids  or  liquids 

from  gases.     (P)  Forster C49A 

material  for  gas-absorption  towers.     (P)  Kiinstler  und  Co.  507A 

material  for  gas  washers  and  coolers.     (P)  Trappmann. .  620a 
material   with   pyramidal   surfaces   for   purification   of 

liquids,  vapours,  and  gases.     (P)  Gaillet  . .         . .  435a 

Ring  for  absorption  towers,  distillation  columns. 

or  the  like.    (P)  Lessing 321a 

Films  ;  Manufacture  of .    (P)  Deutsche  Celiuloid-Fabr.  227a 

produced   by  metalloids  and  metals  capable  of  being 
volatilised  by  heat ;    Rapid  method  for  collecting 

and  characterising  .     Braly      . .          . .          . .  351a 

Product   derived   from   vegetable   proteins  for   manu- 
facture of  .     (P)  Ostenberg 263A 

Filter-cloths ;    Choice  and  care  of  .    Alliott    . .         . .  267t 

-leaves.    (P)  Peck 288a* 

-leaves ;     Construction    of   .     (P)    Sweetland.   and 

United  Filters  Corp 52a 

-masses  ;    Washing  loose .    (P)  Reisert  Ges.        . .  619a 

-plates  and  frames  ;    Classification  of  and  their 

general  usage.     Sperry           . .          . .          . .          . .  321a* 

-press  devices.    (P)  Miller            . .         . .      216a,  255a.  322a 

-press  frame.     (P)  Miller 436a 

-press  plates : 

(P)  Enzinger-Werke  A.-G 52a 

(P)  Mason              2a 

(P)  Miller 255A 

-presses  : 

(P)  Atkins  and  Shrivel             537a 

(P)  Bausman,  and  National  Equipment  Co.    . .  322A 
(P)  Norman,  and  Aluminium  Plant  and  Vessel 

Co 391A 

(P)  Shriver           537a 

(P)  Webster          92A 

-presses  and  the  like.     (P)  Miller,  and  Fletcher  and  -Co.  288a* 

-presses ;    Recessed  plate  and  plate  and  frame  : 

their  construction  and  use.     Alliott  . .          . .          . .  261T 

-pulp  ;   Purification  of in  breweries.    Heuss        . .  524a 

-table  ;    Rotary  .     (P)  Oliver           391A 

Filtering  apparatus : 

(P)  Down,  and  Braden  Copper  Co.    . .         . .  G19A 

(P)  Gonzalez         563A 

(P)  Izquierdo        437a 

(P)  Peck 255a 

(P)  Salisbury,  and  United  Filters  Corp.        . .  391A 

apparatus  ;    Mult  stage  .     (P)  Hills            . .          . .  216A 

apparatus  :    Straining  or  .     (P)  Fulcher    . .         . .  564a* 

belt.     (P)  McCaskell           437a 

compound.    (P)  Shull.  and  Allen  Filter  Co 800a 

crucibles  ;    Use  of  alundum  .     Engfis        . .          . .  677A 

fluids  ;   Devices  for .    (P)  Atkins  and  Atkins        . .  324a* 

gaseous  substances.     (P)  Fiechter           477A 

machine  for  gases.     (P)  Tuttle 391A 

machine  ;    Laboratory  decanting  and  .     Sinkinson  14GR 

material ;    Regulating  air  supply  in  intermittent  wash- 
ing of  granular  .     (P)  Morawe             . .          . .  391A 

material  from  treatment  of  oils  ;  Revivification  of . 

(P)  Kennedy,  and  Atlantic  Refining  Co 814A 

material ;    Wool  as  . .         . .         . .         . .         . .  38R 

materials.     (P)  Berrigan  and  Worthington       . .          . .  648a 

membrane ;    Process    for    permanently   glazing  . 

(P)  De  Haen 774a 

membrane  ;    Treatment  of .     (P)  Wait       . .          . .  663A 

and/or  mixing  oils  and  other  liquids  ;    Apparatus  for 

.    (P)  Cox            682a 

process  : 

(P)  Down,  and  Braden  Copper  Co.    . .         . .  619a 

(Pj  Salisbury,  and  United  Filters  Corp.        . .  391a 

sugar-cane  juice  or  the  like  ;   Apparatus  for .    (P) 

Azpiazu             . .         . .         . .         . .         . .         . .  380a 

Filters: 

(P)  Atkins  and  Atkins               648A 

(P)  Baumgartner             . .          . .          . .          . .  255a 

(P)  Corey ..         ..  537a 

(P)  Forrester        648a 

(P)  Mount             648A 

(P)  Sweetland,     and     United     Filters     Corp. 

537A.  563a.  648a 

(P)  Wachenberg               391a 

(P)  Zahm,  and  Zahm  Manufacturing  Co.      ..  179A* 

air- ;  Bag  cleaning  devices  for .    (P)  Beth  . .         . .  92a 

Bag  .     (P)  Deming 322a 

Continuous   electrical    mechanical   .    (P)    Meston. 

and  Research  Corp.    . .          . .          . .          . .          . .  355a 

Continuous    vacuum   .     (P)    United   Filters   Corp. 

391a.  391A 

Design  of  mechanical  — ■ — .     Bramwell             . .         . .  232T 

Drum  .    (P)  Hencke             619a,  811a 

drum-;    Operation  of .    (P)  Polysius        ..         ..  811a 

drum- ;    Wiring  for  .     (P)  Pettis 216a 

Hydrocarbon  .     (P)  Hills 216a 

Light  transparent  to   ultra-violet.    Miethe   and 

Stenger              313a 


Filters — continued . 

membrane- ;   Chemical  analysis  with .    Moser  and 

Kittl 

Plate  suction  .    (P)  Consolidierte  Alkaliwerke 

for  purification  of  water.     (P)  Radiorex  Ges.,  and  others 
for   removing   liquids   from   gases   and    vapours.    (P) 
Christianus 

Rotating-screen  .    (P)  Peck,  and  Dorr  Co. 

Ultra .    (P)  Wait 

.  with  wire  gauze  layer.    Mach  and  Lederle 

Filtration;    Accelerated ■  through  filter-paper.     Bruhns 

centrifugal ;   New  process  of .    Gee 

of  colloids.     Ormandy 

Conference  of  Chemical  Engineering  Group  on ■  226T, 

in     filter-presses ;     Theoretical     and     practical     con- 
siderations in  regard  to  rate  of  .    Alliott    . . 

Industrial  .    Faber 

Method  for  rapid  laboratory .    Van  Leeuweu 

and/or  percolation  of  liquids.     (P)  Yeoman 

Principles  of  technical  .     Hatschck 

Ultra on  an  industrial  scale.     Schmitt 

ultra- ;   Use  of ■  in  toxicological  analysis.     Mannich 

and  Wipperling 

Fine  chemical  industry  ;   Present  position  of .    Hill    . . 

chemical  trade  ;    Unemployment  in  the  

Finely-divided  materials  ;    Method  of  digesting  — — .    (P) 
Meadows  and  others 

Finger-prints  ;    Detection  of  ■  on  documents.    Mitchell 

91E. 

Finishing  processes  ;    Influence  of  ■  on  woven  fabrics. 

Midgley 

Finland  ;    Copper  and  zinc  mines  in  ■ 

Industries  of  ■ • 

Reported  discovery  of  copper  ore  in  

Finsbury  Technical  College  ;    Future  of  

Fir  seeds ;    Fatty  oil  of .    Von  Friedrichs 

Fire  balls  ;  Manufacture  of free  from  metals  and  shellac. 

(P)  Geka-Werke  Offenbach  Krebs  . .         . .      430a. 
Fire  extinguishers ;     Poisonous   gases   from    carbon   tetra- 
chloride   .     Fieldner  and  others  . .      397E, 

-extinguishing  liquid.    (P)  Sadtler  and  others  . .    ' 
Firearms  ;   Cause  and  prevention  of  after-corrosion  in  bores 

of  .    Huff  

Firebricks  ;    Behaviour  of  in  bungs  of  malleable  iron 

furnaces.     Schurecht 
for  furnaces,  coke-ovens,  and  the  like.    (P)  Keillar 

Manufacture  of  .     Howe 

Fireclay  bricks ;    Action  of  salt  on  .    Rees 

mixtures  for  high  temperatures.     Howe 

refractories  ;    Possible  explanation  of  failure  of  

under  load  at  high  temperatures.     Watts 

retorts  and  furnaces  ;    Glazing  cement  for  .    (P) 

McMinn 
Fireclays ;      Composition,    drying    and     firing    shrinkage. 

porosity,  and  density  of  British  suitable  for 

glass  furnace  refractory  materials.     Firth  and  others 
Firedamp  explosions  ;    Behaviour  of  methane  at  high  tem- 
peratures alone  and  in  contact  with  other  constituents 

in  .     Winter 

Fireproof   composition.    (P)    Emhardt,    and    Du   Pont   de 
Nemours  and  Co. 

material  for  aeroplanes  ;   Flexible  .    (P)  Feary  . . 

Fireproofing  for  aircraft.     (P)  Bradley,  and  Aircraft  Fire- 
proofing  Corporation 

composition  ;    Manufacture  of  .    (P)  Munroe  and 

Dahlberg 
cotton  bales 
wood.     (P)  Weiss,  and  Burgess  Laboratories   . .      491A. 

wood  and  other  materials  ;    Protecting  and  .    (P) 

Arentox  Co. 

Fireworks  compositions  ;  Manufacture  of .    (P)  Bock . . 

Firing  installations  ;   Heat  exchanger  for .    (P)  Honig- 

mann 
Fischer  Memorial  Lecture.    Forster 

Fish ;     Chambers    for    drying    .      (P)    Fleury    and 

Robertson 

Chemical  study  of  frozen in  storage  for  short  and 

long  periods.     Clark  and  Almy 
oils.     See  under  Oils,  Fatty. 

Preservation  and  treatment  of  .    (P)  Peyton  and 

Ferguson 
Refrigeration  of  .     (P)  Dahl  

Flame ;    Horizontal   propagation   of  in   mixtures  of 

methane  and  air.    Mason  and  Wheeler 
Limit  mixtures,  and  uniform  movement  of in  such 

mixtures.     Payman 
Propagation    of   in    complex    gaseous    mixtures. 

Payman  . .         . .         . .        94A,    95a,    95a, 

Propagation  of  in  mixtures  of  methane  and  air. 

Vertical  propagation  and  propagation  in  currents 

of  the  mixtures.    Mason  and  Wheeler        . .         . . 
tests ;    Cheap  substitute  for  platinum  wire  for  . 

Ehringhaus 
Uniform  movement  of  in  mixtures  of  air  with 

mixtures     of     methane,     hydrogen,     and     carbon 

monoxide,  and  with  industrial  inflammable  gases. 

Payman 
Uniform  movement  of in  mixtures  of  air  with  paraffin 

hydrocarbons.    Payman 
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Uniform  movement  of  In  mixtures  of  methane, 

oxygen,  and  nitrogen.    Payman  ..         ..     131a 

Flames  of  gases ;    Production  of  carbon  monoxide  In  •. 

Kliug  and  Florentin 147a 

Silent  aerated  — .     Davies        812a 

Flannel ;    Prolonged  action  of  a  moderate  heat  on  scoured 

.     Knecht  540a 

Flasks  for  fractional  distillation  of  frothing  liquids.     Lenk  . .     430a 

Flavone  dyestutf  in  BeeAasAoJMfl  californica  ;    Rutin,  a . 

Bands  and  Bartfett 399a 

Flax  fibro  industry  in  St.  Helena 59R 

fibres  ;    Differentiation  of  hemp  and  .     Haller     . .     292a 

industry  in  Australia  202R 

Manufacture  of  fibres  from  •.     (P)  Robinson         . .     444a 

Report  of   Empire   Flax   Growing  Committee   on  sub- 
stitutes for  260R 

Retting  .     (P)  Johnson  718a 

Retting  and  drying  of  .    (P)  Portadown  Weaving 

Co..  and  Greeves         . .  . .  . .  . .  . .     695a 

straw  ;    Paper  pulp  from  . .  . .  . .  . .     443a 

straw;    Treatment  of  ■.     (P)  Puschel  ..  ..       ISA 

Flesh  of  horses,  seals,  etc. ;   Dietetic  value  of  — — ■  . .         . .     414r 

Floor  covering  ;  Manufacture  of  composition  for  use  as . 

(P)  Stocks         378A* 

Flooring  materials  ;    Manufacture  of  .    (P)  Bunte  and 

North 26a 

materials  ;    Manufacture  of  permanently  rough  stone- 
wan-  .     (P)  Gotthard 659a 

llafefl  ;    Manufacture  oi  hard  -  from  loathe]   waste. 

(P)  Gronrose . .       26a 

Flotation    agent ;     Mixture    of    a-naphthol    and    xylidine 

as  28A 

apparatus  : 

(P)  Borchcrdt,  and  New  Jersey  Ziuc  Co.     ..      161a 

(P)  Callow  and  others 302a 

(I*)  Ziegler  118a 

of  coal.     (P)  Bacon,  and  Metals  Recovery  Co 220A 

Effect    of  addition   agents   in   — — -.     Thornberry   and 

Maun 787A 

Froth  •,  its  commercial  application  and  influence 

on   modern  concentration   and  smelting   practice. 
Jtroadbridge      ..  ..  ..  ..  ..  ..     159a 

of  minerals : 

(P)  Perkins,  and  Metals  Recovery  Co.  . .       69a 

(P)  Ruth,  jun 823a 

Sulinan       . .  . .  . .  . .  . .  . .       27A 

of  minerals  ;    Selective  .     (P)  Sundberg     . .  . .     162a* 

oi  minerals ;    Sulphidation  and  .    (P)  Thompson 

and  others         372a 

process : 

(P)  Callow  and  others 302a 

(P)  Gahl,  and  Pneumatic  Process  Flotation  Co.    602a 
(P)  Van  Arsdale  and  Maier      . .  . .  . .     520a 

(P)  Ziegler  118a 

process  for  recovery  of   molybdenite.    (P)  Thomhill. 

and  General  Engineering  Co.  ..  ..  ..     788A 

:  ition    of    mineral    substances.     (P)  Palmer    and 
others     . .  . .  . .  . .  . .  . .  . .     753a 

!'.-.    of  naphthylamine  and  xylidine  in .     Robie  . .     159a 

Flour;   Action  of  hydrogen  peroxide  on .     Marion        ..     796a 

Bleaching  and  improving .     (P)  Fegan  and  Sasse  . .     310a 

1  >■■'■ rmination  of  dry  gluten  in .     Bouyer  . .  ..     204a 

D  termination  of  gluten  in  low-grade .    Bouyer   ..     276a 

from  different  portions  of  the  wheat  berry  ;  Amount  of 

enzymes  and  proteins  in  — .     Martin     . .      327T,  34ST 
Effect  of  organic  and  inorganic  substances  on  bread- 
making  properties  of .    Masters  and  Maughan     796a 

of  inferior  baking  quality.     Liiers  and  Ostwaid  . .  . .     499a 

milling  ;    Laboratory  control  of  wheat  .    Jacobs 

and  Rask  733a 

Pentosans  as  a  basis  for  determining  grade  of  . 

Gi  rum 608a 

:>eli-raising ;    Manufacture  of and  materials  to  be 

used  therein.    (P)  Berry,  and  Boake,  Roberts,  and 

Co 78A 

ometryof .     Luersand  Ostwald  . .  ..     499a 

wheat;    Detection  and  determination  of in  mix- 
tures with  rye  and  barley  flour.     Abel  . .  . .     608A 

wheal ;    Beat  of  hydration  and  specific  heat  of  . 

Daniels  and  others 670A 

wheat;  Properties  affecting  strength  in .  Martin..     246T 

Flours;  Baking  properties  of .     Yon  Fellenberg  .,     422a 

fine-duel  ;     Manufacture    of    briquettes    from   .    (P) 

Michel  ami  Raskin         . .  . .  . .  . ,  . .  5a 

.    Recovery  of  soluble  matter  from  .     (P) 

Btringfield, and  International  Precipitation  Co.      . .  576a 

-dnst;  Solidifying  conglomerates  of .    (P)  Giesecke  302a 

See  under  Gases. 

Beat  transfer  In .    Fry     ..        ..                   ..  647a 

Fluids;  Heat  treatment  of .     (P)  Adams,  and  Texas  Co.  7a 

Fluorans  aud  DbthaHns.     Copisarow 360A 

Fluoreinetry.  or  quantitative  analysis  by  comparative  fluor- 

■  -.-<  n  .-.     Jtt.-sha           ..          . .          . .          . .          . .  611a 

Fluorescence;    Quantitative  analysis  by  comparative  . 

Dosha 611a 

X-ray of  organic  and  inorganic  compounds.    New- 

701a 

Fluorine;  Action  of on  organic  compounds.  Humlston.,  82a 

Fluorfte  ;  Colouring  matters  of  red  and  blue .  Garnett  . .  543a 
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Fluorspar  in  Derbyshire 438r 

Saving  of  ferro manganese  by  use  of in  open-hearth 

furnace  practice.    Goldmann  ..         ..         ..     113a 

In  U.S.A.  In  1918 184R 

In. mi  baths  for  dyeing;    Utilisation  of  sulphonlc  acids  of 

xylene  and  solvent  naphtha  for  production  of  — - — . 

(!')  Melstor.  Lucius,  u.  Briinlng  ..  ..  ..       17a 

Method  of  producing in  liquids.     (P)  Wlrth-Froy  . .     682a 

separators.    Claassen         . .  . ,         . .         . .       75a 

Fodder  containing  calcium  chloride ;    Manufacture  of  — ■ — 

from  straw  etc.     (P)  Demlsch  798a 

Conversion  of  cellulosic  material  into  easily  digestible 

.     (P)  Lehmann 423a 

Manufacture  of  albumin  and  fat  suitable  for from 

bran.     (P)  Versuchs-  und  Lehranstalt  fiir  Brauerei 

iu  Berlin  798a 

Manufacture  of  — ■ —  from   ccllulosic  plant   materials. 

(P)  Strahl  423a 

Manufacture  of  nutrient   yeast  from  waste  waters  of 

sugar  factories  for  use  as  nitrogenous  .     (P) 

Riedel 761a 

Manufacture  of from  scrap  leather.    (P)  Bader    . .       78a 

Manufacture  of ■  from  straw  : 

(P)  Beekraann,  and  Veredelungsges.  fiir  Nahr- 

ungs-  und  Futtermittel  7C1A* 

(P)  Veredelungsges.  fiir  Nahrungs-  und  Futter- 
mittel      798a 

Manufacture  of  — ■ —  from  straw  or  similar  material.    (P) 

Veredelungsges.  fiir  Nahrungs-  und  Futtermittel  .  .     798a 

Manufacture  of from  sugar  beets.     (P)  Von  Langen     347a 

Manufacture  of from  wood.     (P)  Miihlenbein        . .     346a 

Obtaining from  bones.     (P)  Brix      . .  . .  . .     761a 

Process  for  better  utilisation  of  nutritive  value  of  in- 
ferior   .    (P)  Kriegsausschuss  fiir  Ersatzfutter 

Ges 347A 

Production  of  yeast  for .    (P)  Vcrein  der  Spiritus- 

Fabrikanten  in  Deutschland 246a 

Quantitative  micro-analysis  of .     Herter     . .  . .     131a 

rich  in  protein  ;    Manufacture  of .    (P)  Vcrein  der 

Spiritus-Fabrikanten  in  Deutschland  . .    ^     . .     831a 

from  straw  ;    Enrichment  of  ■  with  the  protein  of 

moulds.     Pringsheim  and  Liehtenstein        . .  . .     733A 

Treatment  of  hay,  straw,  and  similar .     (P)  Coleman 

and  Jones  . .         . .         . .         . .         . .         . .       78a 

Use  of  cellulose  as  cattle -.    Scurti  and  Morbelli      . .     464a 

See  also  Cattle-foods  and  Feeding-stuffs. 

Fogs,  artificial ;   Production  of  intense .    (P)  Weiss  and 

Verdier 469A* 

Foochow.     See  wider  China. 

Food  compounds  ;    Manufacture  of  .    (P)  Wahl,  and 

Wahl  Institute 702A 

condiments  ;  Manufacture  of .    (P)  Backhaus      . .       78a 

factors  ;  Report  on  present  state  of  knowledge  concern- 
ing accessory . .  . .  . .  . .  . .      42R 

Investigation  Bo'ard  ;  Report  of for  1919    ..  ..     363r 

Manufacture  of  — —  from  scrap  leather.    (P)  Bader      . .       78a 

pastes  ;  Research  in  manufacture  of . .         . .     287r. 

preparations  ;   Preservation  and  treatment  of .   (P) 

Peyton  and  Ferguson  . .         . .         . .         . .         . .     525a 

product  containing  cocoa.     (P)  Kestner  . .  . .  . .     170a 

products ;    Manufacture  of rich  in  proteins  from 

cereals.    (P)  Backhau3  . .         . .         . .         . .       78a 

products ;     Preservation    of   — ■ — .    (P)    Bernard    and 

Schmitt 609a 

substances  ;  Apparatus  for  drying .    (P)  Spawn    . .       40a 

Foods  ;  Calendar  for  recording  dietetic  values  of  — — ■  .  <       13R 

Influence  of  high  temperatures  and  dilute  alkalis  on  anti- 

neuritic  properties  of .     Daniels  and  McClurg. .     169a 

Low-temperature  vacuum  dehydration  of Falk  and 

others 131a 

Manufacture  of  animal from  kitchen  waste  and  the 

like.     (P)  Taylor,  and  Predigest  Food  Co 761a 

Manufacture  of  cereal — ■ — .     (P)  Kellogg  ..  ..       78a 

Manufacture    of    prepared    health    .     (P)    Fruited 

Cereal  Co..  and  Pursell  131a 

Means  for  cooling .     (P)  Price  ..  ..  ..     347a* 

New  method  for  dehydration  of .     Falk       ..  ..       13R 

Process  of  heat-treating .     (P)  Fooks  . .  . .     311a 

Refrigeration  of  — — .     (P)  Dahl 310a 

Report  on  work  of  Inspectors  of for  1918-19.  Mac- 

fadden 12lR 

Treatment  of  — — .     (P)  Babendreer,  and  Whole  Grain 

Wheat  Co 246a 

Foodstuff ;  Horse  flesh  as .    Trowbridge  . .         . .       38r 

Foodstuffs  ;  Animal from  garbage.    (P)  Gee     . .  . .     170A 

Apparatus  for  obtaining  flre-gascs  free  from  smell,  soot, 

and  dust,  for  drying  vegetable  and  animal  . 

(P)  Breideubach  7fllA 

Determination  of  water  in : 

Scheringa  . .  . .  . .  . .  . .  . .     422a 

Stutterheim  and  Lazet    . .  . .  . .  . .     499a 

Manufacture  of .     (P)  Bolhnanu       ..  ..    310a.     500a* 

Manufacture  of  from  cellulosic  plant  materials. 

(P)  Strahl  423a 

Manufacture  of in  the  production  of  potato  starch. 

(P)  Starke-Zuckerfabr.  A.-G.  Kochlmann  u.  Co.     . .       40a 
Manufacture  of ■  from  sugar  beets,  especially  for  use 

as  adjunct  In  bread-making  and  the  lik?.    (P)  Von 

Langen   . .  . .  . .  . .  . .  . .  • •     347a 

Preserving .     (P)  Pape  310a.  464a 

Quantitative  micro-analysis  of .     Herter     ..  ..     131a 

Forage.    See  Fodder. 
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Forcing  and  lifting  apparatus  for  solids  and  semi-solids ; 

Fluid  and/or  air  direct  pressure .     (P)  Adams 

and  Adams         144A,  590a* 

water  and  other  liquids  ;  Means  for .     (P)  Swainson     255a 

Forest  Products  Laboratories  of  Canada         415k 

Forest  Research  Institute  of  India        ..         ..         ..         ..       38k 

Formaldehyde ;   Colour  reactions  of with  certain  aro- 
matic compounds.     Rossi       . .  . .  . .  , .       42a 

Degree  of  alkalinity  necessary  for  phloroglucinol  test 

for .     Hanzlik 610a 

Diastatie  properties  of .     Woker  and  Maggi  . .       77a 

Manufacture  of  methyl  alcohol,  methyl  formate,  acetone, 

and by  dry  distillation  of  formates.    (P)  Hof- 

mann .*      313a 

Manufacture   of  resinous  condensation  products  from 

phenols  and  .     (P)  Chem.  Fabr.  Albert,  and 

Berend 122A,  273a 

Oxidation  of  methane  to  — — .     (P)  Bailey  . .  . .     426a 

phenol  condensation  products  ;   Manufacture  of : 

(P)  Robinson,  and  Damard  Lacquer  Co.         . .     164a 
(P)  Weller  and  Robinson- Bindley         ..  ..     792a 

Preparation  of .     Thomas 501a 

Supposed  fission  of  starch  by .    Jacoby  and  others. .     421a 

Formates  ;  Manufacture  of  ammonia  and from  cyanides. 

ferrocyanides,  and  cyanised  briquettes.     Heise  and 

Foote 362A 

Formic  acid  ;  Manufacture  of from  marine  alga?  by  fer- 
mentation.   (P)  Darrasse  Freres,  and  Dupont        . .     499a 

Production  of by  yeasts  in  media  containing  amides. 

Thomas 421a 

Formolite  reaction.    Radcliffe 259a 

Formolites  ;  Coumarone  resins  and .    Ragg       . .         . .     273a 

Formosa  ;  Allotments  Of  camphor  from . .  . .  . .     331R 

Sugar  industry  in . .  . .  . .  . .  . .      202r 

Fourcroya  gigantea  fibre  in  Brazil  239R 

Fractionating  apparatus.     (P)  Litzinger  and  others   . .  . .     648a 

columns;   Laboratory .     Silvester    ..  ..  ..      187T 

compound  substances  containing  ingredients  of  closely 

related  solubility.     (P)  Seidenberg 477a 

gaseous  mixtures  by  partial  condensation.     (P)  Ges.  f. 

Linde's  Eismaschinen  A.-G.  . .  . .  . .  . .     S56A 

France  ;  Alcohol  production  in ..         ..         ..         ..     112r 

Artificial  silk  manufacture  in ..  ..  ..  ..     132R 

Chemical  industry  in . .     146R.  255r.  272r,  305r, 

320R.  338R.  357R.  380R.  397r.  416k 

Chemical  market  in . .  65r,  201r,  216r,  237r,  287R 

Coal  requirements  and  utilisation  of  water  power  in 397r 

Coal  shortage  in . .  . .  . .  . .  . .      201R 

Coal  supplies  in . .      217r,  272r,  287r.  305r, 

320R.  338R,  357R,  380K,  41  OR 

Coke  problem  in  metallurgical  industry  of . .  . .       39k 

Cotton  and  wool  supplies  in . .  . .  . .  . .     320k 

Developments  in  metallurgical  industries  in 74r. 

149R,  217R,  237R.  255R.  272R,  287R.  305R,  320R. 

338R.  357R.  397R.  416R 
Electrochemical  industries  in  the  Pyrenees  . .         . .     305R 

Founding  of  a  "  Maison  de  la  Chimie  "  in . .  . .       39r 

Fuel  economy  in  — —  . .  . .  . .  . .  . .       39r 

Fuel  supplies  in  ■         182R,  237r.  255r 

Industrial  developments  in . .  . .         13r.  92r,  167r 

New  issue  of  nickel-copper  coinage  in ..  ..     167R 

Olive  oil  industry  in ■..  ..  ..  ..  . .     21  7r 

Petroleum  discovery  in ■  . .  . .  . .  . .     398R 

Petroleum  supplies  in ..  . .  . .       92k,  149r 

Pipe-line  for  conveyance  of  liquid  fuel  in . .         . .     287r 

Position  of  dye  industry  in . .         . .         . .         . .     357r 

Progress  in  chemical  manufacture  in ..  ..  ..     182R 

Prolongation  of  patent  rights  in ..  ..  ..       74R 

Proposed  nationalisation  of  coal  industry  in . .       74r 

Proposed  utilisation  of  tidal  energy  in ..  ..     367R 

Reorganisation  of  transport  in . .  . .  . .     217r 

Restrictions  on  sugar  trade  in  201R 

Sugar  production  in  . .  . .  . .  . .     398k 

Sugar  supplies  in  338r 

Suggested  chemical  research  laboratories  (Institut  de 

la  Victoire)  for  . .  . .  . .  . .     182k 

Suggested  utilisation  of  petroleum  at  the  oilfields  in 380k 

Trade  of in  vegetable  oils  and  oil-bearing  materials     445k 

Training  course  for  petroleum  industry  in . .  . .     338R 

Transport  developments  in  . .  . .  . .     273k 

Water  transport  developments  in  . .  . .     380R 

Zinc  industry  in  . .  . .  . .  . .  . .     167r 

Freezing  media.     (P)  Instone  5lA 

French  colonies;    Cotton  production  of ..         ..     217k 

colonies  ;    Development  of . .  . .  . .  . .     255r 

Froth  ;   Suppressing  formation  of when  boiling  liquids. 

(P)  Wirtb-Frey  and  Jenny-Henz 538a« 

Frothing;  Apparatus  for  prevention  of .     (P)Redlich..     356a 

of  boiling  liquids.     Claassen  . .  . .         . .  . ,       75a 

Fructose.     See  Lsevulose. 

Fruit  juices  ;  Acidimetry  of .    Macmillan  and  Tingle  . .     381a 

juices ;    Antiscorbutic  properties  of  concentrated  . 

Harden  and  Robison  . .  . .  . .  . .  . .     422a 

juices ;    Effect  of  heat  on  antiscorbutic  value  of . 

Delf        422a 

juices  and  jellies  ;   Manufacture  of from  fruits  and 

other  vegetable   products  with  simultaneous  pre- 
paration of  preserves.     (P)  Bielmann  and  Bielmann     525a 

juices  ;   Treatment  of  ■ : 

(P)  Dunlap  and  Kuever  464A 

(P)  Hieber  170a,  671a* 
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Fruits ;    Chemical  method  for  detection  of  a  prior  frozen 

condition  in  .     Dehn  and  Taylor        . .      414R,  797a 

Drying : 

(P)  Benjamin 464A 

(P)  Shorman        131a 

Occurrence  of  water-soluble  vitamin  in  .    Osborne 

and  others         . .  . .  . .  . .  . .  . .      609a 

Fucose  ;  m-Tolylhydrazone  of  ■.     Van  der  Haar  . .     244a 

Fuel ;    Aeroplane  motor .     (P)  U.S.  Industrial  Alcohol 

Co.,  and  Backhaus      ..  ..  ..  ..  ..      716a 

for  aeroplanes  and  other  motors.     (P)  U.S.  Industrial 

Alcohol  Co..  and  Schreiber 539a.  651a 

Apparatus  for  combustion  of .    (P)  Anderson     . .     714a 

Apparatus  for  powdering .     (P)  McLaughlin         . .     395a 

briquettes.     See  under  Briquettes. 

Colloidal  : 

Bates  395R,  41  3r 

O'Neill 395K.  413K 

Combustion  of : 

(P)  Bone  and  others 622a* 

( P)  Dell wik.    and    Techno-Chemical    Labora- 
tories, Ltd 97a 

(P)  Hurt,  and  Robeson  Process  Co 741a 

(P)  Schutz  Hawley  Co.  714a 
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economy.    Paterson  374K 
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economy ;    Report  of  British   Association   committee 

on  308r 

economy  in  steam  production.     Stromeyer       . .  . .       97k 

for   explosion    motors.    (P)    Haschkowerke    Eberhard 
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Feeding  solid  to  furnaces  for  boilers  and  other 

purposes.     (P)  Merz  and  McLellan,  and  others     . .     144a 
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Standard  Oil  Co 651a 
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low-grade  ;    Furnaces  for  burning .     (P)  Cotton  . .     392a 
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(P)  Markle  684a* 
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Dinsmore  290a 
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shale.     (P)  Thurlow 539a 

for  motor  transport.    Interim  memorandum  by  Fuel 
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oil- ;    Burners  for for  furnaces  and  the  like.     (P) 
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ausschuss  f.  pflanzl.  u.  tier.  Oele  und  Fettc  . .         . .     670a 

Poisoning  action  of  inorganic  salts  on .    Moll      . .     799A 

Fungicidal  copper  spray  liquids  ;    Action  of  rain  water  on 

deposits  from  .     Villedieu  and  Villedieu        . .     638a 

sprays  for  plants  ;    Pickering  .     Cook       . .         . .     799a 

Fungicides ;    Increasing  the  adhesion  of  lime-copper  . 

(P)  Caillcr  and  Arragon        500a 

Manufacture  of  for  application  to  soils  or  plants. 

(P)  Hawker,  and  Hawker  and  Botwood.  Ltd.        . .     634a 
Stabilising    polysulphide    .    (P)    Davidson,    and 

Bradley  and  Vrooman  Co.    . .         . .         . .         . .     831a 

for  treating  seeds.    (P)  Chem.  Fabr.  Meyer       . .         . .     634a 

Furfural ;     Application    of   amino-derivatives    of   as 

accelerators  of  vulcanisation.     Dubosc       . .  . .     698A 

Catalytic  reduction  of .    Pringsheim  and  Notu    . .     246a 

Distillation  of  rice  chaff  to  obtain  acetic  acid  and . 

Scurtl  and  Zay  . .         . .         . .         . .         . .     441a 

Manufacture  of  .    (P)  Ricard  45a* 

Presence  of  In  caramel        . .         . .         . .         . .     288R 

Production  of  artificial  resins  by  action  of  on 

phenols.     Beckmann  and  Dehn       . .         . .         . .     577a 

Furfuramide  as  vulcanisation  accelerator.    Dubosc  . .         . .     698A 

3'urnace  ashes  :  Loss  due  to  carbon  in  — ■ — .    Berry  . .         . .  218a 

-front.    (P)  Zulver  and  Smith 713a* 

grates  particularly  for  use  with  gas  producers  or  car- 
bonising plants     (P)  Wells  327a* 

retorts.    See  under  Retorts. 

setting.     (P)  Niekle  215a 

walls.    (P)  Bernltz  712a 

Furnaces  : 

(Pi  Aarts               712A 

(P)  Amdursky 256A 

(P)  Anderson        712a 

(P)  Chantraino 324a* 

(P)  Cossevin         590a* 

(P)  Fours  et  Procfdes  Mathy  . .         . .         1a.  649a* 

(P)  Klnnear  and  Townsend 475a 

(P)  Kltson            638a* 

(P)  Smallwood 356a*.  683a* 

Alloying  .    (P)  McGahan 31a* 

Annealing  : 

(P)  Dupont          366a* 

(P)  Woltfgran 238a 

for    annealing,    hardening,    quenching,    and    like    heat 

treatment  of  metals  and  the  like.    (P)  Smallwood  493a* 

Annular  calcining  for  lime,  dolomite,  etc.    (P) 

Skuballa            491a 

Annular,  mechanical   ore-roasting  .    (P)  Promnitz 

and  others                   ..         ..         ..         ..         ..  788A 

Apparatus  for  oonveving  goods,  particularly  for  charg- 
ing  .    (P)  Smallwood 649a* 

Apparatus  for  supplying  heated  air  to .    (P)  Owen  682a 
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for  baking  electrodes  and  carbon  rods.    (P)  Melser    ..  755A 
Blast  _ : 

(P)  Maco  and  Carozza 338A 

(P)  Stein,  and  Stein  et  Cie 631A* 

blast-;   Apparatus  for  charging .    (P)  Clements  . .  811a* 

blast- ;    Comparison   of   electric  and   coke-tired  . 

Guedras             298a 

blast-;    Drying  air  for .     (P)  Mackay         ..          ..  160a 

blast- ;    Effect  of  temperature,  pressure,  and  moisture 

of  the  air  upon  the  working  of .    Wagner     . .  785A 

blast- ;    Equilibrium  in  reactions  In  Terres  and 

Pongracz            193a 

blast-;    Gas-fired  .    Torkar 268a 

blast- ;   Heating  air  to  bo  supplied  to .     (P)  Comp. 

des  Forges  et  Acleries  de  la  Marine  et  d'Homccourt  238A 
blast- ;  Manufacture  of  water-cooled  annular  tuyeres  for 

.     (P)  Bower        789A* 

blast- ;    Method  for  calculating  the  proportion  of  ore- 
oxygen  gasified  directly  or  indirectly  in .  Thaler  298a 

blast-;    Obtaining   by-products,  particularly   nitrogen 
compounds,  from  — — .    (P)  Ostwald,  and  Chemical 

Foundation,  Inc.         . .         . .         . .         . .         . .  570a 

blast- ;  Process  for  reduction  and  smelting  In .    (P) 

Torkar    . .          . .          . .          . .          . .          , .          . .  29A 

blast- ;    Saturating  coke  for  use  in  with  chloride 

solutions     (P)  Riedel            439A 

blast- ;    Smelting  fine-grained  ores  in  .    (P)  Bau- 

mann 70a,   196a 

blast- ;    Treating  ores  in  .    (P)  Basset     . .      269a,  662a* 

blast- ;   Utilisation  of  waste  gases  from as  carbon 

dioxide  fertiliser.    Riedel      . .         . .         . .         . .  125a 

blast- ;    Variations  in  heat  supplied  to  — — ■  and  their 

effect  on  fuel  consumption.     Hollings        . .      336R,  691a 

Boiler ■  for  burning  powdered  fuel.    (P)  McDonald  649a* 

boiler- ;    Means  for  completing  or  promoting  the  com- 
bustion of  gases  in  flues  or  tubes  of  ■.    (P) 

Hassall 214A 

for  boilers  and  other  purposes  ;  Feeding  — —  with  solid 

fuel.    (P)  Merz  and  McLellan.  and  others  . .         . .  144a 

Burning  fuel  in .     (P)  Schutz  Hawley  Co 714A 

for  burning  low-grade  fuel.    (P)  Cotton..         ..         ..  392a 

Burning  pulverulent  or  liquid  fuel  in .     (P)  Muhlfeld  714A 

for  burning  spent  iron  oxide.    (P)  Crowther    . .         . .  670a 

for  carbonising  briquettes.    (P)  Smith  . .         . .         . .  609a 

Case-hardening  .    (P)  De  Bats,  and  New  Process 

Metals  Corp 338a 

Catalyst  — .    (P)  Greenwood  and  Tate         . .         . .  393a 
Construction  of  walls  or  partitions,  more  especially  for 

continuous      recuperative     reheating     -.     (P) 

Wellman  Smith  Owen  Engineering  Corp.,  and  Kemp  457a* 

Continuous  annealing  (P)  Teisen            . .          . .  475A 

Continuous  reheating .    (P)  Wellman  Smith  Owen 

Engineering  Corp..  and  Kemp         . .         . .         . .  662a* 

Control  of  .    (P)  McLean 690a* 

Crucible  ' 

(P)  Osborn.  jun 549a 

(P)  Shilton  and  Mundcn  ..         ..       69a.  117a 

Crucible  and  like  : 

(P)  Gaskill             602A 

(P)  Ratson            69A 

Crucible for  melting  aluminium  and  the  like.     (P) 

Price 69a 

Crucible particularly  such  as  are  used  in  treatment 

of  glass     (P)  Fours  et  Proc.  Mathy 490A 

Cylindrical  gas-fired  .    (P)  Chantraine      . .         . .  355a 

for  distillation  of  asphalt  rock,  bituminous  slate,  etc. 

(P)  La  Porta  and  De  Bartolomeis             ..         ..  479a 
for  drying  foundry  cores,  annealing  tin-plates,  and  other 

like  purposes.    (P)  Brown  and  others       . .         . .  416A 

Electric : 

(P)  Almagla  and  others            ..         ..         .,  416a 

(P)  Armour  Fertilizer  Works  and  Shoeld     ..  162a* 

(P)  Barfoed          416a 

(P)  Booth,  and  Booth  Electric  Furnace  Co.  . .  375a 

(P)  Booth  Electric  Furnace  Co 789a* 

(P)  Bristol  and  others 71a 

(P)  Clark,  and  Bridgeport  Brass  Co.             . .  239a 

(P)  Collins            494a* 

(P)  Crosby            417a* 

(P)  De  Luca        693a 

(P)  De  Miles        375a 

(P)  Fenton            375a 

(P)  Herlenius,  and  Hamilton  and  Hansell,  Inc.  494a 

(P)  Hughes           494A 

(P)  Jacoviello 120a 

(P)  Kent 31a 

(P)  Masera           31a 

(P)  Mayer  and  Kennedy           720a 

(P)  Pickens          416a 

(P)  Piquerez         726a 

(P)  Ruthenburg 416a 

(P)  Smalley          726a 

(P)  Snyder,  and  Industrial  Electric  Furnace  Co.  162a* 

(P)  Speirs.  and  Morgan  Crucible  Co.             . .  376a* 

(P)  Steiger  and  Blumer 726A 

(P)  Teixeira          603a* 

(P)  Thomson        696a 

(P)  Trembour.  and    Ludlum  Electric  Furnace 

Corp 375a 

(P)  Von  Schlegell  and  Lewis 696A 

(P)  Waring  and  Waring            119a 

(P)  Watson  and  Co.,  and  others        . .         . .  196a 

electric  ;   Acid  steel  process  in .    Lindemuth        . .  113a 
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Electric  arc : 

(P)  Moore  120a* 

(P)  Von  Schlegell  726A 

Electric  arc for  melting  metals.    (P)  Moore,  and 

Pittsburgh  Engineering  Works         195A 

electric  arc  ;   Method  of  fixing  electrodes  in .    (P) 

Ges.  fiir  Elektrostahlanlagen,  and  Rodenhauser  . .     196a 

Electric  arc  shaft .    (P)  Bibby 117a 

electric  arc;    System  of  control  for  three-phase  . 

(P)  British  Thomson-Houston  Co..  and  Hastings  . .     550a* 

Electric  arc for  treatment  of  steel.    (P)  Heyen    . .     787a 

Electric  blast .    (P)  Bibby  and  others       . .         . .     373a' 

electric ;    The  Booth  rotating for  melting  metals. 

Booth 115a 

electric ;    Consumption  of  energy  by  in  manu- 
facture of  pig  iron  ete.    Coutagne  ..         ..     691a 

electric  ;    Control  apparatus  for .    (P)  Winne     . .     120a* 

electric  :  Control  of  power  absorbed  in : 

(P)  Campbell  and  others  550a* 

(P)  Gow  and  Campbell 197a 

electric ;  Control  system  for : 

(P)    Colby,   and    Westinghouse    Electric    and 

Manufacturing  Co.       ..  ..  ..  ..     631a* 

(P)  Hester,   and    Westinghouse    Electric   and 
Manufacturing  Co.      ..         ..         ..         ..     631a* 

(P)  Thornton,  jun.,  and  Westinghouse  Electric 
and  Manufacturing  Co.  . .         . .         . .     458a* 

electric ;    Controlling  the  thickness  of  walls  in  . 

(P)  Chapman,  and  General  Abrasive  Co.  •    . .     494a 

electric;    Doors  of  ,    (P)  Booth  Electric  Furnace 

Co.,  and  Hail 663A* 

electric ;    Double  hot-chamber  .    (P)  Colby,  and 

Westinghouse  Electric  and  Manufacturing  Co.    . .     726a 

electric  ;    Electrical  resistance  for .    (P)  Piquerez     726a 

electric  ;    Electrodes  for : 

(P)  Norske  Aktieselskab  for  Elektrokem.  Ind. 

Norsk  Ind.-Hypotekbank 374A 

(P)  Soc.  Electro-Metallurgique  Franeaise      . .       32a* 

Electric    for    endothermic    gas    reactions.    (P) 

Elektrochem.  Werke  Ges 375a,  688a 

Electric for  heat  treatment.    (P)  Baily  and  others    494a* 

Electric  — —  for  heating,  annealing,  or  melting  metallic 
materials.    (P)    Stabilimenti    "  Biak "    Pouchain 

29a.  339a* 
electric  ;  Heating  of  material  or  performance  of  chemical 

processes  in  .    (P)  Holmgren  and  others      ..     550a 

electric  heating  ;    Polyphase  .    (P)  Armour  Fer- 
tilizer Works 458a* 

Electric for  heating  ribbons  and  bars.    (P)  Colby, 

and  Westinghouse  Electric  and  Manufacturing  Co.     726a 

electric  ;  High-frequency  induction for  preparation 

of  carbon-free  ferro-nickel.     Wilson  . .  . .     659a 

Electric    induction    .    (P)    linger,    and    General 

Electric  Co 196a.  755a* 

electric ;    Manufacture  of  artificial  abrasives  in  . 

Brockbank        . .         . .         , .         . .         . .         . .       41t 

electric  ;  Manufacture  of  iron  in .    (P)  Stock       . .     456a 

electric ;    Manufacture   of   manganese   and   its   alloys 

in  .     (P)  Lenoir  118a* 

electric  ;  Means  actuated  by  alternating  electric  current 

for     controlling     or     operating     or     other 

mechanisms.    (P)  Reid,  and  International  Nitrogen 

Co 755a 

Electric  melting .    (P)  Harvey       457a 

Electric for  melting  non-ferrous  metals  and  their 

alloys.    Collins  . .         . .         . .         . .         . .     115a 

Electric for  melting  and  refining  steel.    (P)  Fabbr. 

Ital.  Automobili  Torino        . .         . .         . .         . .     693a 

Electric  metallurgical  : 

(P)  Electro-Metals,  Ltd..  and  Robertson      ..     787a 

(P)  Louvrier         548a 

(P)  Moore  70a* 

Electric for  metals,  ores,  etc.    (P)  Morgan  Crucible 

Co.,  and  Speirs  575a 

electric ;    Method   of  operating  .     (P)  Trembour,      T 

and  Ludlum  Electric  Furnace  Corp.  . .         . .     494a 

Electric and  method  of  operation.    (P)  Groeger   . .     375a 

electric  ;  Method  of  oxidising  materials,  e.g.,  steel  billets. 

in .    (P)  Mayer  and  Kennedy  . .         . .     726a 

electric ;    Mounting  of  electrode  arms'  in  tilting  . 

(P)  Moore  494a* 

electric  muffle  ;  Doors  for  tilting  — — .    (P)  Imbcry    . .     340a* 

electric;  Problems  in  smelting  in .    Holmgren    ..     237a 

electric ;  Raising  and  lowering  electrodes  of  tilting . 

(P)  Moore  494a* 

electric ;  Recent  developments  of in  Great  Britain. 

Campbell  224T,  250K 

Electric for  reducing  oxidised  zinc  concentrates  by 

carbon.     (P)  Thomson 29A 

electric  ;   Regulator  system  for .    (P)  Bouton,  and 

Westinghouse  Electric  and  Manufacturing  Co.     . .     631a* 

Electric  resistance .     (P)  Simon  and  Sarron  . .     340A* 

Electric  resistance  for  treatment   of  zinc  ores. 

Fulton 193A,  194a 

electric  ;  Rotary for  continuously  melting  zinc  dust. 

(P)  Cornelius 725A 

Electric  rotary  muffle  .    (P)  August         . .         . .     696a 

Electric  smelting  .    (P)  Hole  548a 

Electric for  smelting  iron  ores     (P)  Shipton       . .     492a 

electric  smelting;    Manufacture  of  electrodes  of  . 

(P)  Olsen  269a 

Electric  steel  hardening ,    (P)  Wild  and  Barfleld  . .     724a 

electric;   Step  induction  regulator  for .    Short    ..     373a 
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electric ;   Suspension  of  electrodes  in 

Aktieselskab   for    Elektrokem.    Ind. 
Hypotekbank 

electric;    Temperature  control  for  ■.    (P)  General 

Electric  Co. 

electric ;    Temperature  regulator  for .    White  and 

Adams 

electric ;  Three-phase .    (P)  Snyder,  and  Industrial 

Electric  Furnace  Co. 
electric ;   Transformation  of  polyphase  currents  for  use 

in  .    (P)  Bibby 

Electric  for  treatment  of  metals  and  refractory 

materials  and  tools  or  crucibles  made  thereof.    (r> 
Marsh 
Electric  — • —  for  use  as  soaking  pits  in  the  steel  industry. 

Baily 

Electric  versus  open-hearth in  steel  manufacture. 

Ballard  

Electro-converter .    (P)  Sarron  and  Simon 

Enamelling  — ■ —     (P)  Dupont 

especially    for    manufacture    of    iron    and    steel.    (P) 

Corsalli  

Firebricks  for  .    (P)  Keillar 

Forced  draught  .    (P)  Mann,  and  Chemical  En- 
gineering and  Wilton's  Patent  Furnace  Co. 

Forced  rotary-draught  ■.    (P)  Gaskill 

Galvanising  ■ .    (P)  Porath 

Gas  : 

(P)  McKee  

(P)  South  Metropolitan  Gas  Co..  and  Chandler 

Gas  crucible  .    (P)  Trefois 

Gas-fired  crucible .    (P)  Gaunt,  and  Lawley,  Ltd. 

Gas-fired  of  new  type.    Travers 

gas-fired  ring  ;  Firing  at  high  temperatures  in .    (P) 

Schmelz 

Gas-fired  roasting .    (P)  Donnersmarckhutte  Ober- 

sehlesische  Eisen-  u.  Kohlenwerke  A.-G. 

Gas-producer .     (P)  Underwood 

Gas-producer for  heating  gas  retorts.    (P)  Litwin . . 

Glass  .     See  under  Glass. 

Grouped  direct-fired  for  ceramic  material.    (P) 

Herda 
for  hardening  high-speed  steel  and  the  like.    (P)  Gush. . 
for  hardening  or  tempering  steel  tools  or  for  heating  or 
annealing  metals,  glass,  pottery,  or  the  like.    (P) 
August 

Heat-treating .     (P)  Kirk 

Heat-treating and  discharging  apparatus  therefor. 

(P)  Parsons  and  others 
for  heat  treatment.    (P)  Fuller  and  Bedford 
for  heat  treatment  of  long  articles.    (P)  Smallwood    . . 
for  heat  treatment  of  metal  articles.    (P)  Hardy  and 

others 
for  heat  treatment  of  metal  articies  in  an  atmosphere 

of  coal  gas.    (P)  Yates  and  others 
for  heat,  treatment  of  metal  bars  etc.     (P)  Fuller  and 

Bedford  

for  heat  treatment,  of  metallic  or  other  bodies.    (P) 

Atkinson,  and  Stein  and  Atkinson,  Ltd. 
for  heat  treatment  of  metals  : 

(P)  Brighten  and  Peakman 
(P)  Cunningham,  and  Stein  and  Atkinson,  Ltd. 
(P,  Gaunt  and  others 
for  heat  treatment  of  steel,  iron,  or  the  like.    (P)  August 

Heating : 

(P)  Buell,  and  Tate-Jones  and  Co 

(P)  Buell  and  others 

(P)  Gray  and  others 

(P)  Trinks,  and  Tate-Jones  and  Co.,  Inc.     . . 
for  heating  liquids.    (P)  Wellman,  and   Kansas  City 

Gasoline  Co. 
for  heating  metal  articles.    (P)  Aktiebolaget  Svenska 

Kullagerfabriken 
for  heating  metal  articles  and  the  like.    fP)  Southorne 

for  heating  metal  blooms  ;    Slide  tracks  for .    (P) 

Mathy 
for  heating  metals.    (P)  Williams  and  Ahlen 

for  heating  steel  ingots.    (P)  Roller 

Improvements  in  technique  of  firing  of  — — .  with  special 

reference  to  open-hearth  furnaces.    Tafel 
and  iron  alloy  lining  therefor.    (P)  Copland,  and  Elyrla 
Iron  and  Steel  Co. 

Lids  for  melting .    (P)  A.-G.  Brown,  Boveri,  &  Co. 

339a* 

or  the  like  ;    Burners  for  firing .    (P)  Atkins  and 

Colquhoun 
or  the  like  ;   Device  for  emptying  the  contents  of  bins 

into  .     (P)  Sulzer  Freres 

for  manufacture  of  aluminium  nitride.    (P)  Herman  . . 
for  manufacture  of  germ-free  fertiliser  from  faeces  and 
other     organic    waste     products.    (P)     Stettiner 
Chamotte-Fabr.  vorm.  Didier 

Martin ;     Heating    with    cold    coke-oven    gas. 

Springorum 

Martin  ;    Operation  of  tilting using  a  mixture  of 

low-grade     and     high-grade     gas.     (P)     Deutsch- 
Luxemburgische  Bergwerks-  u   Hutten-A.-G..  and 
Klinkenberg 
Martin  ;    Substituting  coke  or  the  like  for  pig  iron  in 

operating .     (P)  Thyssen  und  Co..  and  Thomas 

Means  for  consuming  smoke  in .    (P)  Halt 

Means  for  facilitating  repair  of  metallurgical  and  like 

(P)  Hardy    


824A 
621a 
119A 
272a 
726a 

414a 

115a 

237a 

70A* 
366A* 

29a 

491a 

683a* 
811A* 
519a 

321A 

92A 

414a 

214a 


69A 
437A 

775A 


821a 
549A* 


302a 
809a 

740a* 

117A 

696A* 

602a 

493a* 

416A* 

576A* 

302a 
339a* 
696A* 
753A 

563A 

563A 

1A 

507A 

440  a 

493A* 
631A* 

271A* 

413A 

29a 

26A 

507a 

549a* 

599a* 

356A* 
570a 


498a 
299A 


303A 
356A* 


416A* 
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(P)  Shaw  ami 


. .      457a, 
(P)  Skinner 
Gouvy  . . 

(P)  Downs. 
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Mechanical  .    (P)  Ramon     . . 

for  melting  glass  and  other  pnrpoeefl 

oilier*     .. 

for  melting  metals.    (P)  Harvey  

for    melting    and    refining    metals.    (P)    Cohen    and 

Catterall  

Metal  smelting  .     (P)  Sinclair 

Metallurgical  : 

(P)  Griffiths 
(P)  Howell 
metallurgical ;    Heat  regenerator  for 

metallurgical ;  Heatiug with  heavy  oil 

metallurgical ;    Lining  of .    (P)  Ely 

metallurgical ;  Port  construction  for 

and  Miller,  jun. 

Metallurgical  tilting  .    (P)  Aubort 

Method  of  charging  reverberatory •.    (P)  Charles  . . 

Method  of  heating .    (P)  limner 

Muffle  : 

(P)  Amsler  

(P)  Hutching        

(P)  Zetsche  

muffle  ;   Method  of  heating .    (P)  Zlcrcn 

Muffle  and  semi-muffle  and  like  .    (P)  Priest 

for  nitrogen  fixation  : 

(P)  Crowell.  jun..  and  Nitrogen  Products  Co.  . . 
(P)  Hidden,  and  Nitrogen  Products  Co. 
for    oil-crackiri':    stills     (P)    Wellinan,    and    Kansas 

city  Gasoline  Co 

oil-fired  ;    Burners  for  .     (P)  Woolley 

Oil-fired  for  melting  glass  and  other  fusible  sub- 
stances.   (P)  Mohn 
Oil-fuel  burners  for .    (P)  Simpson  and  Sons  (Bolts 

and  Nuts),  and  Everton 

Open-hearth  : 

(P)  Carter  and  McLain 302A, 

(P)  Cromwell  and  Mehlhorn 

(P)  Griggs  304A*, 

(P)  M.-Kune         

( Pj  Waring  and  Waring 
open-hearth  steel ;    Heating  basic with  a  mixture 

of  producer  gas  and  eoke-oven  gas.    Schneider    . . 

Operation  of .    (P)  Siegwart  and  others  .. 

Pot  .     (P)  Knoeiller.  and  Wclsbach  Co 

Producer-gas  .     (P)  Bildt 

for  producing  hot  air  for  drying  and  other  purposes.    (P) 

Schlatter,  Frorath.  &  Co 

for  production  of  mineral  distillates  of  definite  com- 
position.   (P)  Fadden 
for    production    of    sulphates    from    bisulphates.    (P) 

Vercin  Cliem.  Fabr.  in  Mannheim 

Pyrites .    (P)  Bracq 

Recovery  of  combustible  material  contained  in  ashes 

from  industrial  .    (P)  Andre 

Recuperative .    (P)  Smallwood       . .      739a.  739a, 

Recuperative of  new  type.    Rosenhain  and  Coad- 

Pryor     

Recuperators  or  regenerators  for .    (P)  Chantraine 

Refuse  destructor  .    (P)  Brechot    .. 

Regenerative  .     (P)  Hurez 

Regenerative  soaking-pit .    (P)  Stein,  and  Stein  et 

Cie 

Retort  ■  for  recovery  of  zinc  by  reduction  of  zinc 

oxide.    (P)  Bursitzky 
Reverberatory for  melting  metals  and  alloys.    (P) 

Wiist 

Reverberatory for  smelting  steel  and  other  metals 

of  high  melting  point.    (P)  Schmid 

Reverberatory for  use  with  liquid  fuel.    (P)  Strub 

Reversible  gas-heated .    (P)  Rennison 

Ring  : 

(P)  Broadwell.  and  Aluminium  Co.  of  America 
(P)  Doerschuk,  and  Aluminium  Co-  of  America 

Roasting • 

(P)  Alinder.  and  Allis-Chalmers  Manufacturing 

Co 

(P)  Fouarge  

for  roasting  blende,  pyrites,  or  other  minerals  ;   Rotary 

.    (P)  Bingham,  and  Huntington,  Heberlein. 

and  Co. 
for  roasting  electrodes  and   pulverulent   materials  in 

crucibles  or  moulds.     (P)  Meiser 
roasting ;      Gas-fired    — -.    (P)     Donnersmarckhiitte 

Oberschlesische  Eisen-  und  Kohlenwerke  A.-G.  457A 

for  roasting  ores.    (P)  Bracq 

for  roasting  ores  ;    Mechanical  •.    (P)  Huntington, 

Bebarietn,  and  Co.,  and  Bingham  .. 
Roasting for  sulphurous  ores.    (P)  Soc.  Anon,  de 

V.  drin.  and   Marrotty 
rotary  :    Composite  lining  for .    (P)  Rockwell,  and 

Rockwell  Co. 
rotary;     Driving  mechanism  for  .    (P)  Summers 

and  Whittard 

Rotary  grates  for  .     (P)  Trefois 

Rotary  muffle  .    <P)  August 

rotary  ;    Sectional  lining  for  .    (P)  Rockwell,  and 

Rockwell  Co. 
rotary  ;     Treatment     of     lime     mud     in     .       (P) 

Polyslua 

Selection  of  refractories  for  industrial .     Roohow  . . 

shaft- ;    Blast-proof  closing  of  discharging  devices  for 

.     (P)  Stchmann 

Shaft for  burning  lime,  dolomite,  etc.,  with  built- 
in  gas  producers.  (P)  Skuballa 
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740a* 

573a 
117a 

694  A 
413a 

694a 

603a* 
661A 
299A 
162a* 

548A 
725a" 
725a 
321a 

607A 
145a* 
1A 
437A 
619A 

21A 
657A 

221A 
774A* 

491A* 

145A* 

603A* 

457a 

725a* 

493a 

413A 

410A 
809a 
647a 
321a 

1A 

413A 

783A 
365a* 

715A 
809a 

213A 
564a* 
278a 
327A* 

662a* 

69a 

270A 

269a 
663a 

214A 

256A 
256A 


302a 
373a* 


31a* 

576A 

575A 
823a* 

270a 

270a 

321A 

538A* 
814A* 
590A 


22a 
111A 


774A* 
256A 


Furnaces — continue  J. 

Shaft  ■ for  burning  powdered  limestone.   (P)  Milller 

Shaft and  gas  producers.    (P)  Chaudiero 

Shaft    for    synthetic    production    of    high-grade 

foundry  and  pig-iron.    (P)  ltombnchcr  Hiittcnwcrk. 
and  others 

shaft- ;   Utilisation  of  waste  heat  from .    (P)  A.-G. 

fiir  Zinkind.  vorni.  Grillo 

Siemens-Martin  with  built-in  gas  producer.    (P) 

Ostendorf 

Smelting : 

(P)  Gaunt  and  BrooMeld        

(P)  Jones,  and  U.S.  Smelting  Furnace  Co.    .. 
(P)  Ward,  and  Independent  Mines  Smelting  Co. 

(P)  Ward  and  others 

Smelting heated  by  oil  or  gas.    (P)  Schmidt 

smelting :       Open-side     water-jacket     for     .     (P) 

Carstens,  and  American  Metal  Co. 
smelting  ;    Regenerators  for  — — .    (P)  Kiihn 
for  steam  boilers,  kilns,  and  the  like.     (P)  Nash 

Steel-making  and  like ■.    (P)  Wellman,  Seaver,  and 

Head,  Ltd.,  and  Gray 

Steel  smelting .    (P)  Fuller,  and  Fuller  Engineering 

Co 

Tilting  crucible   or   melting  pot  .    (P)   Soc.   des 

Alliagcs  et  Bronzes  Forgeable  . .  . .      338A, 

for  tinning  and  like  operations.    (P)  Harper,  Sons,  and 
Bean.  Ltd..  and  Conroy 

Tunnel  .    (P)  Bigot 

Tunnel  ■  for  electrodes  and  similar  materials.     (P) 

Meiser 

tunnel  muffle  ;   Heating  of .    (P)  Sehartler 

Water-cooled  inlets  of  ore  reducing  and  refining  . 

(P)  Charles 

Furs  ;    Electrical  process  and  apparatus  for  dyeing  . 

(P)  Bloom         

Fusain  and  coal  dust.     Sinnatt  and  others 

Fused  products  ;  Apparatus  for  obtaining  material  in  a  state 

of  division  from  .     (P)  Minton,   and   United 

Alkali  Co 

Fusel  oil ;    Composition  of  — — .    Luce 

Fustic  ;  Differentiation  of  extract  of  old and  quercitron 

extract.     Justin-Mueller         


821a 
179a 


68a 

809a 

29A 

576a* 
878a 

631a 
094a 
823a 

302a 
002a 
256a 

161a 

238a 

413a 

031a* 
590a 

755a 
821a 

631a* 

484a 
438a 


448a 
636A 


Gadolinium.    Meyer  and  Mtiller 

Galactose ;    Fermentation  of  by   Lactobacillus  pento- 

atsetieus,  n.  sp.     Peterson  and  others 

m-Tolylhydrazone  of  .    Van  der  Haar 

Gall,  red  pea- ;  Colouring  matter  of .    Nierenstein     . . 

Gallic  acid ;    Derivatives     of     .    Alimchandani     and 

Meldrum 

Manufacture  of  .     (P)  Nitritfabr.  A.-G 

Gallium-cadmium  alloy  ;    Use  of  in  electric  vapour 

lamps 
Gallorubrones.  a  new  group  of  red  plant  pigments.    Nieren- 
stein 

Galls ;   Manufacture  of  stable  detergents  from  animal . 

(P)  Lietz  

Galvanic  batteries  and  cells.    See  under  Electric. 

Galvanised  iron  ;    Deterioration  of  by  smoke.    "Wis- 

licenus 

iron  ;  Pigments  for  primers  for .    Gardner 

iron  ;  Recovery  of  zinc  oxide  by  treatment  of in  the 

open-hearth  furnace.     Muller 

steel ;    Metallographic  study  of .    Taji 

Galvanising  furnace.    (P)  Porath 

Preparing  metals  for .    (P)  Harmeling  and  Fay    . . 

Gambia  ;    Trade  of  in  1918        

Gambier  catechin  ;    Constitution  of .    Freudenberg  . . 

Garbage  ;  Animal  foodstuffs  from .    (P)  Gee 

Treatment  of  and  production  of  carbon  dioxide 

therefrom.    (P)  .Danks  

Garnet ;   Electric  furnace  reduction  of with  production 

of  ferrosilicon.    Thompson  and  Davenport. . 
Gas  analysing  and  recording  apparatus  : 

(P)  Brown  and  Pickston  

(P)  Cunningham 

analysis ;    Absorbent  for  heavy  hydrocarbons  in  . 

Piechota 

analysis  ;   Absorption  apparatus  for .    (P)  Boulton 

analysis  apparatus  : 

Biirgerhausen 

(P)  Rohde.  and  Svenska  Aktiebolaget  Mono  . . 
(P)  Wener.  and  Svenska  Aktiebolaget  Mono  . . 
analysis  apparatus  accurate  to  0001%  mainly  designed 
for  respiratory  exchange  work.     Krogh 

analysis ;      Application     of     interferometer    to    . 

Edwards 

analvsis ;    Automatic  methods  of  depending  on 

thermal  conductivity.    Weaver  and  others 

analysis ;     Combustion    apparatus    for    use    in    . 

Weaver  and  Ledig 

analysis;    Exact  methods  of  .     Ott  ..         .. 


333A 

607A 
244A 
101A 

703A 
349a 

287E 

101a 

306a 


692a 
121a 

093a 
368a 
549a 
338A 
311R 
729A 
170a 

40a 

411A 

708a* 
708a 

708a 
210a 

45a 
043a* 
176a* 

012a 

138a 

470A 

531a 
603A 
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analysis  ;    Improved  Orsat  apparatus  for .     Jonea 

and  Neumeister  ..  ..  ..  ..  ..     13Sa 

analysis  ;   Preparation  of  a  hydrochloric  acid  solution  of 

cuprous  chloride  for  use  in  — — .    Krauskopf  and 

Purdy 316a 

analysis  ;   Weight  burette  for .     Weaver  and  Ledlg     684a 

Apparatus  for  manufacture  of : 

(P)  Campbell        622a 

(P)  Wilcox  326a 

Apparatus    for    manufacture    of    combined    coal-    and 

water-  .     (P)  Wilcox 6A 

Apparatus  for  producing  combustible .    (P)  Plckard 

and  Dobson       . .  . .  . .  . .  . .  . .         6a 

for  balloons.    (P)  Bayer  uud  Co.  221a 

blast-furnace ;     Apparatus    for    cooling   of   .    (P) 

Weyman  195a 

blast-furnace  ;    Cleaning  of  -   — ■ : 

(P)  Turnbull         479A 

(P)  Weyman         221a 

blast-furnace ;    More  economical  utilisation  of for 

heating  and  power.     Hewson  and  Fowles  . .  . .     21lT 

blast-furnace  ;    Production  of  power  from .     Fowles    371a 

blast-furnace ;    Rough  cleaning  of  by  the  Lodge 

electro-static  process.     Hutchinson  and  Bury     339b,  751a 
from  blast-furnaces,  gas-generating  plants,  and  the  like  ; 

Apparatus    for    washing    and    drying    .    (P) 

Hickman  . .  . .  . .  . .  . .  . .     813A 

burner  ;  Study  of  inverted  incandescence .     Killing     640a 

-calorimeter.     (P)  Laird  and  Doherty    ..  ..  .,     769a 

•cleaning  device.     (P)  Keith  and  Bain  ..  ..  ..     358a 

coal- ;  Apparatus  for  complete  extraction  of  naphthalene 

from  .     (p)  Marbais  and  Deguide        . .  . .     742a 

coal-  ;    Apparatus  for  washing  and  scrubbing and 

the  like.     (P)  Brockway        592a 

coal-;    Calorific  valuation  of  ..  ..  ..     381 R 

coal- ;  Composition  of  unsaturated  hydrocarbons  present 

in  .     Sinnatt  and  Slater  . .  . .        53r.  288a 

coal- ;    Estimation  of  acetylene  in  .    Arnold  and 

others 509a 

coal- ;    Furnaces  for  heat  treatment  of  metal  articles  in 

an  atmosphere  of .     (P)  Yates  and  others      . .     493a* 

coal-  ;    Industrial  process  for  synthetic  manufacture  of 

alcohol  or  ether  from  .     De  Loisy     . .  . .     147a 

coal- ;    Influence  of  carburetting  of on  crystallisa- 
tion of  naphthalene  in  the  mains.     Ab-der-Halden     219a 
coal-  *    Manufacture  of  ammonium  sulphate  from  — — . 

(P)  Francke 191A 

coal-;    Obtaining  free  sulphuric  acid  from  .    (P) 

Behrens  20a 

coal- ;   Oxide  purification  of .     Weyman    . .  . .     219a 

coal- :     Purification    of   —    from    sulphur    compounds. 

(P)  Berk  and  Co..  and  Hood  510A 

coal-;    Recovery  of  ammonia  from  .     (P)  Torrey, 

jun.,  and  Semel-Solvay  Co.  . .  . .  . .     651a 

coal-  ;   Recovery  of  ammonium  chloride  from .     (P) 

Mueller  593A 

coal- ;    Recovery  of  benzene  hydrocarbons  from  . 

(P)  Darier         396a* 

coal-  ;    Recovery  of  cyanogen  compounds  from  . 

(P)  Hood  715a 

coal- ;    Treatment  of  and  removal  of  substances 

contained  therein.     (P)  Pennington  and  Lamb     . .       56a 

coke-oven;    Alcohol  from  ..  ..  ..  ..     308R 

coke-oven  ;    Chloroform  from  — ■ — •.     Dey  . .  . .     349a 
coke-oven  ;     Feld    process    for    manufacture    of    am- 
monium sulphate  from  .     Raschig      . .  . .     818a 

coke-oven ;    Fixation  of  ethylene  present  in  as 

alcohol  and  its  derivatives.     Bury              . .          . .       94a 
coke-oven  ;   Determination  of  benzol  in ■.     Shuttle- 
worth      357A 

coke-oven ;    Heating  a  Martin  furnace  with  cold  . 

Springorum       . .  . .  . .  . .  . .  . .     299a 

coke-oven ;     More   economical   utilisation   of  for 

heating  and  power.     Hewson  and  Fowles  . .  . .     211T 

coke-oven  ;    Recovery  of  ammonia  from : 

(P)  Soc.  Franco-Beige  de  Fours  a  Coke  . .     814a* 
(P)  Soc.  Ind.  de  Prod.  Chim.              ..          ..     741a 
coke-oven  ;    Recovery  of  ammonium  and  sodium  sul- 
phates from .     (P)  Soc.  Ind.  de  Prod.  Chim.  . .     516a 

Coke-oven for  town  supply.     Wright        ..  ..     214T 

Comparison   of   methods   for  producing  tar  and  — — ■ 

from  lignite.     Holzwarth       ..  ..  ..  ..     683a 

condensers.     (P)  Ryffel      . .  . .  589a 

for  cutting  and  welding  purposes.     (P)  Harris  and  Rose     221a 

cylinders  ;    Sale  of  Government  . .  . .  . .     100r 

Determination  of  tar  in .     Stone  and  Prince         . .     591a 

Double and  its  u?e  in  gas  works.     Strache  . .  . .     477a 

Effect  of  inert  constituents  upon  thermal  efficiency  in 

use  of  .     Wood    ..  ..  ..  ..  ..         4a 

and  electrl  itv  ;   Thermal  efficiencies  of  production,  dis- 
tribution and  use  of .     Clerk    . .  . .  . .     219A 

engines  ;   Increasing  the  yield  of  nitric  oxide  from  four- 
cycle   .     (P)   Noh  404A 

engines ;     Manufacture   of   nitric  oxide   in   .     (P) 

Gerhard  t  688a 

engines ;    Method  of  working  ■  for  production  of 

nitric  oxide.     (P)  Gorlinger..  ..  ..  ..     447a 

engines ;   Production  of  nitric  oxide  in  two-cycle  — ■ — . 

(P)  Woll  404A 

flames;    Silent  aerated  — — .     Davies    ..  ..  ..     812a 

fuel-;    Manufacture  of  .     (P)  Rose  ..  ..     439a 

furnaces.  See  under  Furnaces. 
generators.  See  Gas  producers. 
hydrocarbon  ;  Manufacture  of .     (P)  Macdonald  . .     650a 


Gas — continued. 

illuminating  ;   Manufacture  of  tar  and .     (P)  Geyer 

395A,  565a, 650A 
industry ;    Present  position  and  future  possibilities  of 

the  .     Clerk 109R 

industry ;    Progress  in  in  1919.     Evans  . .       29R 

industry  ;   Refractory  problems  of  the .    Fulweiler 

and  Taussig 93a 

Influence  of  impurities  in  ■  on  corrosion  of  meters 

and  blockage  of  service  pipes.     Myhill        ,,  ..     S57a 

liquefied  ;   Filling  containers  with  a  definite  quantity  of 

.     (P)  Giemsa 323a 

liquor ;     Manufacture    of    ammonia    from    .     (P) 

Schuchardt        742a 

liquor ;    Removing  acid   constituents  from  .     (P) 

Gewerkschaft  des  Steinkohlenbergwerks  Lothringen        7a 

liquor  works  ;  Report  on ■  by  the  Alkali  Inspector  . .     277R 

mains  :   Safety  device  against  explosions  for .    (P) 

Wilhelm  5a 

mains,  services,  and  meters  ;  Internal  corrosion  of . 

Taplay 200R,  608a 

-making  plant ;    Withdrawal  of  gases  or  vapours  from 

.    (P)  Davies 610a 

mantles.     See  under  Incandescence. 

Manufacture  of  : 

(P)  Batchelor 715a 

(P)  Bean 439a 

(P)  Broadhead 395a 

<P)  Campbell        565a 

(P)  Rittman.  and  Synthetic  Hydrocarbon  Co.     221a 

(P)  Whitaker  and  others  182a* 

Manufacture  of  ammonia  and  combustible  from 

peat  and  the  like.    (P)  Sauer  ..         ..        6A 

Manufacture  of  carbon  and  fuel .     (P)  Rose  ..     715a 

Manufacture  of  "  carbon-hydrogen  " .     (P)  O'Con- 

nell  479a 

Manufacture  of from  coal.     (P)  Limberg  . .  . .     660a 

Manufacture  of  from  coal  and /or  the  like.    (P) 

Corthesy  and  Caste tH  . .  . .  . .  . .     610a 

Manufacture  of  from  coal  or  like  carbonaceous 

material.     (P)  Holt  and  Walker 439a 

Manufacture  of  from  coal,  with  recovery  of  by- 
products.    (P)  Smith  478a 

Manufacture  of from  coal  in  rotary  furnaces.  Roser     508a 

manufacture  ;  Determination  of  calorific  value  of  volatile 

matter  of  coal  as  a  measure  of  its  suitability  for  ■ . 

Mezger  and  Miiller      . .  . .  . .  . .  . .     774a 

Manufacture  of from  lignite.    Weiss  and  Becker  . .     649a 

Manufacture  of  mixed .     (P)  Wellington    . .  . .       97a 

Manufacture  of  rich by  means  of  petroleum  resi- 
dues.    (P)  Soc.  de  Chimie  et  Catalyse  Ind.  . .     358a 
Manufacture  of  from  solid  and  liquid  fuels.     (P) 

Freeman  479a 

manufacture  ;   Substitutes  for  coal  in -.     Schumann     691a 

masks  ;  Anti-dimming  compositions  for  use  in  — - — : 

Carleton 79a 

Holmes  and  others         . .         . .         . .         . .       79a 

Method  of  burning  (P)  Lucke     ..  ..  ..     566a 

Mond-;  Obtaining  free  sulphuric  acid  from .  Behrens      20a 

natural ;  Apparatus  for  estimating  yield  of  carbon  black 

from  .     Neal         342a 

natural ;    Apparatus  for  recovering  gasoline  from . 

(P)  Cross  260A 

Natural  in  Canada    . .  . .  . .  . .  . .     304R 

natural ;   Condensing  vapour  from .     (P)  Duffy  . .     810a 

natural ;    Heating  value,  specific  gravity,  and  specific 

heat  of  gasoline  from .     Anderson       . .  . .     683a 

natural ;     Manufacture    of    low-boiling    hydrocarbons, 

e.g.,  petroleum  spirit,  from  .    (P)  Apparate- 

Vertriebs-Ges 814A 

natural ;     Manufacture    of   technically    pure    nitrogen. 

hydrogen,  and  carbon  dioxide  from  air  and  . 

(P)   Herman 267a 

Natural in  New  Brunswick  . .  . .  . .  . .     304R 

natural ;     Obtaining  gasoline  from  .     (P)   Garner 

and  others         326a 

natural ;  Partial  condensation  of at  liquid  air  tem- 
peratures.    Satterly    . .          . .  . .  . .  . ,     539a 

natural ;    Removing  gasoline  from  .     Anderson  . .     639A 

natural ;  Use  of  charcoal  in  determining  gasoline  content 

of  .     Anderson  and  Hinckley  ..  ..  ..     621a 

;    Manufacture  of  .     Ruys         . .  . .  . .     146a 

Oil   from    compressed    .    Mansukhani    and 

Sudborough 324a 

Preparation   of  ethylene-    and    propylene- chlor- 

hydrins  and  -glycols  from .     Brooks  . .  . .     384a 

plants  ;   Producer and  internal  combustion  engines 

supplied  therefrom.     (P)  Smith       ..  ..  ..     715a 

plants  ;  Recovery  of  by-products  formed  by  destructive 

distillation  of  wood  in  suction .      (P)  Roberts    776a 

plants ;    Suction  .     (P)  Dilley  776a 

producer- ;     Ammonia    and    tar    recovery    process   for 

.    (P)  Van  Ackeren,  and  Koppers  Co.  . .         7a 

producer- ;  Comparison  of  utilisation  of  heat  in  firing 

with  coal  dust  and  with  ■.     Terres     . .  . .     774A 

producer- ;     Determination  of  quantity  of  from 

analysis  and  calorific  value  of  the  coal.     Castek..     395a 
producer- ;     Enriching    generated    within    retort 

setting  or  retort.     (P)  Griffin  565A 

producer- ;    Generation    of    .    (P)    Bambcr    and 

Goldschmid-Abrahams  . .  . .  . .  . .  6a 

produner- ;     Generation   and   utilisation   of  .     (P) 

Lymn  and  Rambush  ..  ..  ^Sa 


oil- 
oU- 


oil- 
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producer- ;    Manufacture  of  ammonium  sulphate  from 

.    (P)  Francko 191a 

Producer for  motor  vehicles.    Smith       ..         ..     14»a 

producer- ;    Plant  for  manufacture  of .    (P)  Lymu      98A 

producer   plants  :     Obtaining   bv-produets   from   . 

(P)  Pintsch  A.-0 358a 

producer  plants  operating  with  recovery  of  low-temper- 
ature tar  and  ammonium  sulphate  ;    Discussion  on 

economics  of . .         . .         . .         . .         . .     478a 

producer  plants  operating  with  recovery  of  low-temper- 
ature tar  and  ammonium  sulphate  ;    Economics  of 

.    Roscr 478a 

produ<-er  plants  for  vehicles,  locomotives,  aircraft,  or 

the  like.    (P)  Wilshlro  566a* 

producer- ;    Preparation  of  damp  peat  for  manufacture 

of  — .    (P)  Davidson  55a 

-producer  process ;    Addition  of  carbon  dioxide  in  the 

.    Essich 850a 

-producer    renctions ;     Theory    of    with    special 

r.f'-rcnce  to  rate  of  gasification.    Patereon  ..       10E 

producer- ;     Recovery    of    ammonia    from    .    (P) 

tiirystal  405A 

producers : 

(P)  Antrobus        565a 

(P)  Bamber  and  Goldschmid-Abrahams        . .       98a 

(P)  Benjamin 260a 

(P)  Hartley  and  Appleby  715a 

Bunte         650a 

(P)  Chapman,  and  Chapman  Engineering  Co.    510a 

(P)  Crush 439a,  622a* 

(P)  Dolenskv        510a 

(P)  Fornas  200a.  320a 

(P)  Galuaha  715a 

(P)  Grocott  742a 

(P)  Harger  566a 

(P)  Iverscn  66a 

(P)  Maschinenfabr.  Augsburg-Niirnbcrg  A.-G.    479a 

(P)  Milton  715a 

(P)  Poctter  Ges.  326a 

(P)  Ititte.  and  Soc.  Franc;,  do  Materiel  Agricole 

et  Ind 592a 

(P)  Sheldon  684a 

(P;  Smith 65a.  65a 

(P)  Svensson  and  Crank  6a 

(P)  Wells 592a,  622A.  741a 

(P)  West  and  Wild         220a 

(P)  Winter  260a 

(P)  Wollaston 183a* 

(P)  Yco 775A 

-producers ;    Ammonia   reco%Tery  in   .    (P)   Berg- 

mann-Elektrlzitats-Werkc  A.-G 358a 

producers  with  annular  charges.    (P)  Schulte  . .     479a 

producers  ;    Apparatus  for  agitating  the  fuel  in  — ■ — . 

(P)  Bentley  and  Appleby 814a* 

producers ;     Apparatus    for    automatic    clinkering    of 

.    (P)  Moussiaux . .         . .         . .         . .         . .         6A 

producers  ;    Calorific  value  of  gas  formed  in  recovery 

of  low-temperature  tar  in .     Fischer  . .  . .       96A 

producers ;    Examination  of  coal  with  regard  to  its 

gasification  in  .    Strache  620A 

producers;  Feeding  mechanism  for .    (P)  Wellman- 

Seaver-Morgan  Co..  and  others        776a* 

producers ;    Furnace .    (P)  Underwood     . .         . .     437a 

producers  ;    Furnace  grates  for  — ■ — .    (P)  Wells         . .     327a* 
producers  or  the  like  ;  Apparatus  for  agitating  the  fuel 

in  and  means  for  operating  the  same.    (P) 

Bentley  and  Appleby 359a* 

producers  or  the  like ;    Apparatus'  for  feeding  fuel  to 

.     (P)  Bentley  and  Appleby     . .  . .         7a* 

producers  and  the  like  ;  Preventing  escape  of  gas  through 

poke-holes     of    .    (P)     Faconeisen-Walzwerk 

Mannstaedt  und  Co.  A.-G..  and  Bansen     ..         ..     479a* 
producers  for  propelling  vehicles.    (P)  Smith  . .         . .     182a* 

producers ;    Pulverised-fuel  .    (P)  Beauregard    . .     715a 

producers ;    Recent  improvements  in  designs  of  glass- 
works furnaces  and  .    Atkinson         . .         . .     192A 

producers  :    Rotary  grates  for  : 

(P)  Nielsen  and  Marshall  684a* 

(P)  Trtfols  814A* 

producers     for     self-propelled     vehicles ;      Automatic 

control  of  operation  of  .     (P)  Smith  . .     479A* 

producers;   Shaft  furnaces  and  — — .    (P)  Chaudlere. .     179a 

producers  ;    Suction  .    (P)  Franklin  . .         . .     741a 

producers ;    Treatment    of    caking  coal  before  use  in 

Mond  .    (P)  Ehrhardt  und  Sehmer  Ges.      . .     149A 

producers ;      Working    of    .    (P)     Beswick    and 

Kambush  220A 

producing    and    steam    generating    plant.    (P)    Climie 

and  Lees  . .         . .         . .         . .         . .         . .       97a 

production  ;    Chamber  oven  for  .    (P)  Brocker  . .     478a 

production  ;    Use  of  oxygen  in  .    Hodsman  and 

Cobb 200R.  508a 

purification ;    Oxide  .    Anderson 288a 

purification ;     Practice    and    control    of    oxide    . 

Weyman  478a 

purifier    installations ;     Mechanical    aspects    of    . 

Parsons  . .  . .         . .         . .         . .         . .       96a 

purifiers.     (P)  Dempster.  Ltd.,  and  Beard        ..         ..     395a 

Purifying    and    obtaining    valuable    by-products 

tlirirom.    (P)  U  mated        98a.  327a* 

reactions  ;    Catalytic  process  for  effecting  .    (P) 

Pcrmutit  A.-O.  688a 

reactions  ;   Electric  furnace  for .    (P)  Elektrochem. 

Werko 375a 


Gas — continued. 

reactions ;      Furnaces     for     endothermlo     .    (P) 

Elektrochem.  Werke  Ges. 
reactions  ;    Transforming  kinetic  energy  of  gases  Into 

electrical  energy  and  utilising  latter  for  carrying 

out  .     (P)  Petersen        

Regulation  BUI        187R.  224k. 

Relatlvo    efficiency    in     use    of    different   grades    of 

199r. 

retort  linings.    Grempe 

retort  mechanism.    (P)  Smith 

retort  settings  ;    Vertical  .     (P)  Cummius. . 

retorts ;      Apparatus    for    maintaining    predetermined 

pressure  conditions  in  .    (P)  Macintosh  and 

Hunt 

retorts  ;    Appliances  for  steaming  .    (P)  Whltcher 

and  others 

retorts  ;    Casting  of  -.     Mellor  and  Emery         190R. 

retorts  for  domestic  use.    (P)  Groundstroem  .. 
retorts ;      Gas-producer    furnaces    for    heating    . 

(P)  Lltwin        

retorts  ;    Machine  for  charging  and  discharging  . 

(P)  Aldridgo 

retorts  or  ovens  ;    Introduction  of  steam  Into  vertical 

.    (P)    Woodall.   Duckham.  and  Jones,  Ltd., 

and  Duckham 
retorts ;     Vertical    .    (P)    Soc.    Anon.    d'Ougree 

Marihaye 
retorts ;    Water-gas  production  In  horizontal  ■  and 

its  economy.     Gotiin  . .         . .         . .         . .         . . 

retorts.    See  also  under  Retorts. 

scrubbing  towers  with  internal   packing ;    Theory  of 

.     Donnan  and  Masson  . .         . .     164R. 

from   solid    fuel   for   automobile   internal   combustion 

engines  and  the  like  ;    Generators  for  .    (P) 

Parker  and  Goldschmid-Abrahams 
storage   tanks ;     Heat-reflecting   properties  of  colours 

applied  to  .     Gardner 

supplies  ;    Standards  of  — ■ — - 

Tar-extractors  and  scrubbers  for  — — .    (P)  Wells   . . 

-testing  machine.    (P)  Stenger    .. 

volumes  ;    Chart  for  reduction  of  -.     Ostwald 

washers  : 

(P)  Goubert  and  Bentz  

(P)  Hack  and  Boughton 
(P)  Kennedy 

(P)  Simon-Carves,  Ltd.,  and  Brown 
washers  and  coolers ;    Packing  material  for  .    (P) 

Trappmann 

Water-  .    M'Nicol 

water- ;      Apparatus    for    production    of    .    (P) 

Comp.  pour  la  Fabr.  des  Compteurs  et  Materiel 

d'Usines  a  Gaz 
water- ;  Apparatus  for  production  of from  exhaust 

steam.    (P)  Lang 
water- ;     Carbonising   coal,    and    production   of   . 

(P)  Doherty 

water- ;    Heat  conservation  and  .    Stewart 

water-;    Manufacture  of  : 

(P)  Comp.   pour  la  Fabr.  des   Compteurs  et 
Materiel  d'Usines  a  Gaz 

(P)  Meade  

water- ;    Operation  of  plants  for  manufacture  of . 

(P)  Smith         

water- ;    Production  of  from  coal  carbonised  in 

retorts.    (P)  Peust 

water- ;     Production   of  enriched  and   products 

and    by-products    of    such    process.    (P)    Gibson 

and  Wyman 
water- ;    Production  of  in  horizontal  retorts  and 

its  economy.    Goffln  . .         . .         . .         . .         . . 

water- ;    Sampling  device  for .    Carter 

water- ;    Treatment  of and  removal  of  substances 

contained  therein.    (P)  Pennington  and  Lamb    . . 
from  wood  carbonised  in  horizontal  retorts ;   Reduction 

of  carbon  dioxide  content  of .     Henke 


690A 
240R 

508a 

180a 

692a 

97A 


182A* 

149a 
518a 
479a* 

775a 

327A* 

715a 
813a 
180a 

236T 

6A 

91a 

308R 

813a 

47a 

84a 

7a 
439a 

440a 
7a 

620A 
4A 

6A 

6a 

684a 
357a 


149a 
813a 


6a 
395a 


180a 
181a 


56a 
621A 


Gaseous   components  ;    Preparation   of   solids  from   •. 

(P)  Badische  Anilin  u.  Soda  Fabrik          . .         . .     394a 
explosions ;   Analysis  of  the  radiation  emitted  in . 

David 219A 

explosions  ;    Calculation  of  radiation  emitted  in  

from  the  pressure-time  curves.    David     . .         . .     21Sa 
fuels.    See  under  Fuels. 

mLxtures ;    Analysis  of  .    (P)  Kennedy     . .         . .     352a 

mixtures ;    Determination  of  ingredients   which   react 

exothermally  in .    (P)  Badische  Anilin  u.  Soda 

Fabrik  86a 

mixtures  ;   Electrical  separation  of  constituents  of . 

(P)   Skaupy 620a 

mixtures  ;  Fractionation  of by  partial  condensation. 

(P)  Ges.  f.  Linde's  Eismaschinen  A.-G.     . .  . .     356a 

mixtures  ;    Liquefaction  and  separation  of  .    (P) 

Mcwes 323a 

mixtures  ;    Liquefying  or  cooling  .     (P)  Zack  . .     255a 

mixtures ;     Propagation    of    flame    in    complex    . 

Payman  94a,  95a,  95a 

mixtures ;      Separating    .    (P)    Ges.    f.    linde's 

Eismaschinen  A.-G 545a,  597a* 


Absorbing  and  application  to  vacuum  flasks 

for  storing  low-temperature  liquids.     (P)  Jenkins 

Absorption  of ■  in  spray  systems  and  towers.     Baker 

Action   of   extremely   finely   divided   .     Zenghelis 

363a, 
Absorption  of  by  carbonised  lignite.    McLean  . . 


476a 
179a 


596a 
543A 
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Gases — continued. 

from  anthracite  and  petroleum  coke  in  manufacture  of 

carbon  electrodes  ;   Treatment  of .     (P)  Meiser 

Apparatus  for  absorbing from  a  gaseous  mixture. 

(P)  General  Chemical  Co.,  and  De  Jahn 
Apparatus  for  bringing  about  and  controlling  reactions 

between   .     (P)    Conover 

Apparatus  for  cleaning : 

(P)  Hewitt  and  Steinbart         

(P)    McGee  

(P)  Wells 742a 

Apparatus    for    condensing    and    purifying   .     (P) 

Rosenthal 

Apparatus  for  cooling : 

(P)  Hechenbleckner,  and  Chemical  Construction 

Co 

(P)    Reavell,    and    Kestner    Evaporator    and 
Engineering   Co. 

Apparatus  for  cooling  and  scrubbing  .     (P)  Hunt 

and  Fogg 

Apparatus  for  determining  soluble  constituents  of . 

(P)  Sperr,  jun..  and  others  .. 

Apparatus  for  effecting  contact  between  liquids  and : 

(P)  Darier 

(P)  Zimmermann,  and  Buhl  Co. 

Apparatus  for  electrical  precipitation  of  dust  from . 

(P)  Siemens-Schuckertwerke  Ges. 

Apparatus    for    electrical    purification    of    .     (P) 

Siemens-Schuckertwerke  Ges.  . .      355a,  619a 

Apparatus   for  electrical   separation  of  substances  in 

suspension  in  : 

(P)    Gallot    et  Cie.,  and   Poussin,  Rondeaux, 
et  Cie. 

(P)  Gallot  and  others 

Apparatus  for  electrical  treatment  of : 

(P)  Bradley,  and   Research   Corporation 

(P)  Davidson,  and  International  Precipitation 

Co.       . .         

(P)  Hcdberg,  and  Research  Corporation 
(P)  Squires,  and  Research  Corp. 

Apparatus  for  electrical  treatment  of  liquids  with . 

(P)    Greenawalt 

Apparatus  for  filtering  or  otherwise  treating .     (P) 

Heenan  and  Froude,  Ltd.,  and  Cruyt 
Apparatus  for  intensifying  the  mutual  action  one  on 

another   during   mixing   of  with   liquids    or 

solids.     (P)   Soc.   Anon.   1'Oxhydrique   Francaise.. 

Apparatus   for   measuring    charges    of   ,    e.g.,    for 

sterilising  water.     (P)  Menzies  and  Magrath 

Apparatus  for  measuring  rate  of  flow  of .     Erlich 

Apparatus  for  purifying  .     (P)  Smith,  and  Smith 

Gas  Engineering  Co. 

Apparatus  for  removing  and  reclaiming  solids  from 

(P)  Sweetland,  and  United  Filters  Corporation     . . 

Apparatus  for  separating  suspended  matter  from : 

(P)  Schmidt,  and  International  Precipitation 

Co 

(P)  Schmidt  and  others 

Apparatus  for  subjecting  to  the  action  of  liquid 

in  the  form  of  spray.     (P)  Fowler 

Apparatus  for  treating  .     (P)   Vardley 

Apparatus  for  treating  and  cooling  .     (P)  Heenan 

and  Froude,  Ltd.,  and  Cruyt 

Apparatus  for  treating  liquids  with  .     (P)  Sieck, 

jun.,    and    Drucker 

Apparatus  lor  treating  with  liquids  : 

(P)  Frischer  and  Drees 

(P)   Walker,   and   Heenan   and   Froude,   Ltd. 

Apparatus  for  treating with  liquids  or  vice  vend. 

(P)  Bulgin  and  others       *    . . 

Apparatus    for     washing    and     absorbing    .     (P) 

Steinmann 
Application  of  thermal  conductivity  method  to  auto- 
matic   analysis    of    complex    mixtures    of    . 

Weaver  and  Palmer 
asphyxiating  ;    Chemical  properties  of  humus  and  their 
utilisation   for   protection    of   combatants   against 

.     Griffon  du  Bellay  and  Houdard 

Automatic  means  for  neutralising  .     (F)  Bergfeld 

Behaviour  of  explosive  mixtures  of at  low  pressures. 

Stavenhagen    and    Schuchard 

burner  ;   Purifying and  manufacture  of  briquetting 

material.  *  (P)  Briggs,  and   General  Chemical  Co. 

Catalytic    combination    of    .     (P)    Henwood 

chimney  ;    Apparatus  for  cooling .     (P)  Eekmann 

Cleaning  (P)  McGee  

Cleaning  of  blast-furnace  and  like .     (P)  Weyman 

Collecting  electrodes  for  electrical  purification  of  hot 

dust -laden  .     (P)  Puning  

Combinations    of    pvTaniidal   surfaces   for   purification 

of ■.     (P)  Gaillet 

combustible  ;   Micro-analytical  determination  of  carbon 

dioxide,    oxygen,   and   .     Schmit- Jensen 

combustible  ;   Testing  for .     (P)  Lamb  and  Larson 

compressed  ;    Purification  of  for  laboratory  pur- 
poses.    Moser 

Compressing    .     (P)    Melms  u.    Pfenninger    Kom- 

mandkges.,   and    Goosheimer 

Constancy   of   electrical   conductivity   of   during 

chemical    reactions.     Trautz  and  Henglein 
containing  hydrogen  sulphide  and  ammonia ;    Conver- 
sion of  thionate  solutions  containing  sulphite  and 

bisulphite  obtained  by  washing with  rolythio- 

nate  solutions,   into  pure  thionate  solutions.     (P) 

Feld        191A 


480a 
5S9a 


93A 


563a 
326a 


20A 


323A 

392a 


260a 
283a 


179A* 

648  a 


476a 
620a 


196a 
324a* 

93A 

355A 

32A 

550a 

727a 

1A 


711a 


80A 
66A 


650A 
1A 
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392a 


774a 

740a* 
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205  a 
53A 

812a 
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479a 
221a 

196a 

435A 

316a 

47a 

333A 

53a 
403  a 


PAGE 
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Cooling  and  liquefying .     (P)  Jefferies  and  Norton 

Cooling    previous    to    liquefaction.     (P)    Chem. 

Fabr.  Griesheim-Elektron 740a 

Counter-current    apparatus    with    internal    expansion 

engine  for  liquefaction  of  .     (P)  Mewea 

Deodorising  foul  waste .     (P)  Neil 

Desiccating  .     (P)  Claude,  and  L'Air  Liquide     . . 

Determination  of  ignition  temperatures  of by  the 

soap-bubble  method.     White  and   Price 
dissolved  in  liquids  ;    Porous  charges  for  containers  for 

storage  of  explosive  .     (P)  Pintsch  A.-G.    . . 

from  distillation  of  coal.     Vignon 

distillation  ;    Direct  recovery  of  ammonia  from  . 

(P)  Piette,  and  Soc.  Franco-Beige  de  Fours  a  Coke     814a* 

distillation ;     Purification    of   .     (P)    Ciselet    and 

Deguide 

distillation  ;     Recovery   of  ammonia  from   .     (P) 

Gebr.  Hinselmann 

Effect  of  pressure  on  adsorption  of by  charcoal. 

Pickles 
Effecting  intimate  contact  between  liquids  and  gases 
for  evaporating,   cooling,   concentrating,   washing, 
and  other  purposes.     (P)  La  Bour 

Electrical    compounding    of    liquids    with    .     (P) 

Bloom 

Electrical  deposition  of  particles  from .     (P)  Lodge, 

and  Lodge  Fume  Co.  . .  . .  . .      711a, 

Electrical    heater   for    conducting   .     (P)    Allgem. 

ElektrizitSts-Ges. 

Electrical  precipitation  of  matter  from .     (P)  Strong 

Electrical   precipitation   of   particles   from  .    <P) 

Morris  and  Haviland  . .  . . 

Electrical  precipitation  of  suspended  matter  from : 

(P)  Xesbit,  and  International  Precipitation  Co. 
(P)   Wolcott,  and  International  Precipitation 

Co 

Electrical    precipitation    of    suspended    material    from 

furnace    .     (P)    Wolcott,    and    International 

Precipitation  Co. 

Electrical  purification  of .    (P)  Puning 

Electrical  purification  of  dusty .     (P)  Puning 

Electrical  separation  of  suspended  material  from : 

(P)  International  Precipitation  Co. 

(P)    Schmidt,    and      International     Precipitation 

Co 

Electrical  treatment  of  : 

(P)  Bradley,  and  Research  Corporation   217a* 
(P)  Schmidt  and  others 

Electrochemical   reactions   in  by  means   of   the 

alternating  discharge.     (P)  Spiel 

evolved  from  liquids  ;    Apparatus  for  recovery  of . 

(P)  Merz  

Examination  of  naturally  occurring  — — .     Henrich    . . 
exhaust ;     Purification    of    internal-combustion    engine 

.     (P)  Gasmotorenfabr.  Deutz 

Filling  material  for  apparatus  for  separating  solids  or 

liquids  from  .     (P)  Forster 

Filling  for  tanks  or  the  like  intended  for  storage  of . 

(P)  Sarnmark 

Filtering  .     <P)  Fiechter       

Filtering  machine  for  .     (P)  Tuttle 

fire-  ;    Apparatus  for  obtaining  free  from  smell, 

soot,  and  dust,  for  drying  vegetable  and  animal 

foodstuffs.     (P)  Breidenbach  

flue- ;     Absorption   apparatus   for  determining   carbon 

dioxide  in  .     (P)  Boulton 

flue- ;    Apparatus  for  collecting  and  isolating  soluble 

salts  from  .     (P)  Gilbert  and  others 

flue- ;    Continuous  electrolytic  determination  of  carbon 

dioxide  in and  automatic  regulation  of  draught 

in  accordance  with  results  of  analysis.     Von  Haken 

flue- ;   Control  of  ■ in  mixed  firing.     Ostwald 

flue-  ;     Graphic    representation    of    analyses  of    

derived  from  combustion  of  coal.     Schulte 

flue- ;   Graphical  evaluation  of  analyses  of .     Meyer 

flue-  ;    Graphical  method  for  interpretation  of  analyses 

of  ■ .     Howarth 163R,  329T 

flue- ;    Heating  liquids  by  means  of  waste  .    (P) 

Frazier 
furnace-  ;    Apparatus  for  ascertaining  composition  of 

.     (P)  Cossor        

High-tension  electrodes  for  electrical  purification  of . 

(P)  Siemens-Schuckertwerke  Ges. 

Ignition  of by  the  impulsive  electrical  discharge. 

Wheeler 

Industrial  densimeter  for .     Hauser 

inert ;  Apparatus  for  preparation  of .     (P)  Molas  . . 

inert ;    Production  of  .     (P)  Shea,  and  Hartford 

Rubber  Works  Co. 
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613A 

509a 


812a 
509a 


591a* 

283a 

162A 

592a 

529a 
182a 


813a 


inflammable  ;    Determination  of in  gas  mixtures. 

(P)  Naumann 

Instrument  for  facilitating  calculations  depending  on 
relations  between  pressures,  densities,  temperatures, 
and  compositions  of  gases  and  recording  obser- 
vations of  these  quantities.     (P)  Ommaney 

Insulator  for  use  in  electrical  purification  of .     (P) 

Siemens-Schuckertwerke  Ges. 

and  the  like  ;  Intcrm  xing  liquids .     (P)  Bruman  . . 

liquefied  ;  Construction  of  containers  for  transport 
of  ;     Banneitz  and  others 

liquefied  ;    Process  of  using for  driving  motors  etc. 

(P)  Wilhelmi 


47A 


283a* 


355a 

507a* 
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liquefied  :    Purification  of for  laboratory  purposes. 

tf»  r 333A 

liquefied  ;    Vessels  for  transporting  and  storing  . 

(P)  Kohn,  and   Heraeus  Ges.  53A 

Liquefying  or  cooling .    (P)  Zack 255a 

Liquefying  mixtures  of  vapours  and .     (P)  Lummus     392a 

and  Uqulda;    Mixing  .     (P)  Morawe  ..  ..     649a 

and  Uqulda  ;    Perforated  plato  for  apparatus  for  inter- 
action of .     (P)  Pauling  774A 

Mixing  combustible  with  air.    (P)  Pease  ..     712a 

m  motor  vehicles;    Exhaust ..         ..         ..     168k 

New  method  oi  absorption  of .    Moscieki   . .         . .     143a 

Obtaining  volatile  liquids  from  — — .    (P)  Bayer      ..     684a 

i:  Ion  and  reduction  of .     (P)  Koehlcr  . .  ..     323A 

oting  contamination  of  gaseous  mixtures  used  in 

II    [emotion  and  si  paraxon  of with  lubricants. 

tP)  Mewes        3a 

Purification  of .     (P)  Everitt  563a 

Purification  of  very  hot  .     (P)  Freytag    . .  . .     C49A 

Purifying  or  separating by  moans  of  high-tension 

electricity.    (P)  Slemens-Schuckartwerke  Ges.     ..       71a 

rare  ;    Manufacture  of  inert in  a  state  of  purity. 

(P)  Brandt 156a 

rare  ;    Kemoval  of  nitrogen  from .     Henrich        . .     748a 

Removing  dust   from  hot  .     (P)  Vetterlein  . .     257A 

Rotary  apparatus  for  removing  dust  from  ■ .     (P) 

Siemens-Schuokertwerke  Ges.  393a 

Rotary  machines  for  treating  with  liquids  and 

vice  versd.    (?)  Bulgin  and  others 739a 

rating   mixed   .    (P)   Norton,   and   Jefferies- 

Norton  Corp 713A* 

Separation    of   vapours   and    .    (P)    Patrick    and 

others 392a 

BOlubte  in  water;    Apparatus  for  measuring  and  circu- 
lating   .     Neumann  and  Schneider      . .         . .     502a 

Tower  for  absorbing  or  concentrating .    (P)  Chem. 

Fabr.   Griesheim-FJektron 393A 

Treatment  of  liquids  with  .     (P)  Greenawalt       ..     575a 

Treatment  of and  removal  of  substances  contained 

therein.     (P)  Pennington  and  Lamb..  ..  ..       56a 

Tniform  movement  of  flame  in  mixtures  of  air  with  in- 
dustrial inflammable .     Payman  ..  ..       95A 

Viscosity  of .     Hofsass  . .  . .  . .  . .     219a 

war-  ;   Investigations  on In  U.S.A.  . .  . .       58R 

Mashing  or  cooling .    (P)  Pease      . .         . .         . .     712a 

Gasification  ;  Calculation  of  efficiency  of  complete from 

analysis  of  coal.     Strache 621a 

of  carboniferous  substances.    (P)  Strache         . .         . .     439a 
of  coal,  carbonaceous  material,  oil  shales,  and  the  like. 

(P)  Christopher  441a 

Complete .    Strache 146a 

Gasoline  ;  Apparatus  for  manufacture  of : 

(P)  Bacon  and  others 359a 

(P)  Daugherty 742a 

Apparatus  for  recovering  from  natural  gas,    (P) 

Cross 260a 

Apparatus  for  recovery  of  from  casing-head  gas. 

(P)    McGInnis,    and    Pilsbry- Becker    Engineering 

and  Supply  Co.  221A 

Cleaning .    (P)  Leitch,  and  De  Laval  Separator  Co.    684a 

Condensing .     (P)  Wehr         510a 

content  of  natural  gas  ;    Use  of  charcoal  in  determining 

.    Anderson  and  Hinckley        . .         , .         . .     621a 

Improving .    (P)  McAfee,  and*  Gulf  Refining  Co.  . .     149a 

Incomplete  combustion  of in  automobiles.  Fieldner    436r 

Manufacture  of : 

(P)  Burke 622a* 

(P)  Smith  and  Mllliken 98a 

(P)  Trotter  479a 

from  natural  gas  ;   Extraction  of ■ 414R 

from  natural  gas  ;   Heating  value,  specific  gravity,  and 

specific  heat  of .    Anderson 683a 

from  natural  gas  ;  Temperature  correction  and  blending 

(■harts  for  use  with .     Anderson  ..  ..     740A 

Obtaining  from  hydrocarbon  gases.    (P)  Cooper, 

and  Hope  Natural  Gas  Co 98a 

Obtaining  from  natural  gas  : 

(P)  De     Bataafscbe     Petroleum-Maatschappij, 

and  De  Brey     . .  . .  . .  , ,  . .  7A 

(P)  Garner  and  others     . .  . .  . .  . .     326a 

Obtaining  from  petroleum  and  other  oils.    (P) 

Stapp 98a 

Removing from  natural  gas.     Anderson    . .  . .     539a 

substitutes  ;   State-aided  research  on in  U.S.A.  . .     356R 

See  also  Petrol  and  Petroleum  spirit. 

fi-Gaulthcrin;    Synthesis  of  .     Karrer  and  Weidmann  348a 

Gelatin  ;   Determination  of  jellifying  power  of by  means 

of  the  polariscope.     Smith 731a 

minifying  agent  for  kerosene.     Holmes  and  Child  741a 

Urinalysis  of  In  presence  of  aldehydes.    Holm 

and  Gortner      . .         . .         . .         . .         . .         . .  346a 

jellies ;    Relationship  between  shrinking  and  diffusion 

Structure  In  tanned  .     Moeller 36A 

■Telly  strength  of .     Sheppard  and  others    . .  . .  758a 

KjeJdahTe    method    for   determination    of   nitrogen    as 

applied  to .     Bennett  and  Holmes      ..  ..  497a 

Liquefaction  of by  salts.     Briggs  and  Hieber      . .  274a 

manufacture  in  New  South  Wales  . .  . .  . .  . .  445r 

Plastic    material    from    .    (P)    Galley,    and    Soc. 

Franc,    du  Ceramoid 36a* 

Properties  and  constitution  of .     Bogue    . .         . .  605a 

Protein- content  of ,     Salkowskl 698a 


Gelatin — continued. 

solutions;   Acidity  of  ash-free  and  of  commercial  — — . 

Patten  and  Kcllems 606a 

solutions ;   Structure  of ■.    Thompson         . .         . .  165a 

Swelling  of in  acid  ami  alkaline  solution.    Lloyd  ..  419a 

Swelling  of in  acids.     Atkin 792a 

Turbidimeter  for  solutions  of .    Sheppard  . .         . .  282a 

Gelatinising    explosives    and    other    materials.    (P)    A.-G. 

Slegener  Dynamit-Fabr.        . .        . .        . .        . .  676a 

Gels  ;  Penetration  of  electrolytes  into .     Stiles  . .          . .  274a 

Gentian  violet.    Set  under  Triphenylmethanc  dy  est  tiffs. 

Guntianose  ;    Biochemical  preparation  of  sucrose  from . 

Bourquelot  and  Bridel           554a 

Georgia  ;  Manganese  industry  of 115r 

German  capital  in  British  industries  ;    Prohibition  of  259R 

German  Chemical  Society          ..         ..         .,         ,.         ..  150R 

German  "  Militar-Versuchsamt  "  ;    Conversion  of into 

a  "  Chem.-Techn.  Reichsanstalt " 220R 

Germany;  Asbestos  industry  in ..         ..         ..         ..  417r 

Attendance  at  universities  iu . .          . .          . .  382r 

Bauxite  and  aluminium  industries  in . .         . .  438r 

British  dye  purchases  in . .         . .         . .         . .  40r 

Calcium  cyanamlde  production  in . .         . .         . .  382r 

Changes  in  chemical  publications  in ■          . .          . .  437r 

Chemical  industry  in          . .          . .          . .          . .      322u.  399R 

Chemical  industry  of  .     Evans        . .  . .  10R,  47r 

Collective  effort  of  chemical  industry  of  — — .  Walpole 

11R.   50R 

Conversion  of  war  factories  in 150R 

Development    of    electrochemical    industry    in    . 

Goldschmidt      . .          . .          . .          . .          . .          . ,  70a 

Development  of  lignite  mining  in . .         . .         . .  274r 

Developments  in  electrometallurgy  and  electrochemistry 

in  during  the  war          . .         . .         . .         . .  78r 

Diminished  alcohol  production  in 186R 

Distribution  of  dyes  from . .          . .          . .          . .  79R 

Dyestuff  purchases  in . .          . .          . .          . .          , .  94r 

Electricity  supply  undertakings  in . .          . .          . .  133r 

Electrochemical  industry  in . .          . .          . .          . .  418r 

Glass  industry  in  the  Saar  district  of . .         . .  322r 

Importation  of  potash  from , .         . .         . .         . .  79R 

Imports  from ■..          ..          ..          ..          ..          ..  384R 

Imports  of  aluminium  from . .          . .          . .          . .  278R 

Imports  of  dyes  and  chemicals  from . .         . .  361r 

Increased  capitalisation  of  chemical  firms  in . .  99r 

Industrial  conditions  in . .          . .          . .          . .  273R 

Iron  ore  industry  of in  1919 185R 

Manufacture  of  sulphur  from  gypsum  in .    Kaselitz  265A 

Measures  proposed  for  protection  of  aluminium  industry 

in 95R 

New  Leather  Research  Institute  in . .         . .         . .  439r 

New  maximum  prices  for  nitrogenous  fertilisers  in 120r 

New  research  institute  in ..          ..          ..          ..  150R 

Nitrogenous  fertilisers  in . .          . .          . .          . .  59r 

Outlook  for  professional  chemists  in  ..          ..  16r 

Possibility  of  gold  and  platinum  production  in . .  238r 

Potash  from              100R,  294r 

Potash  industry  in  238R,  274R,  446R 

Potash  supplies  from . .         . .         . .         . .         . .  116R 

Potash  situation  in ■    . .          . .          . .          . .          . .  132r 

Prices  of  washing  soda  In •      . .          . .          . .          . .  209R 

Professional  fees  in . .          . .          . .          . .          . .  186r 

Proposed  extension  of  life  of  patents  in ■      ..         ..  58u 

Proposed  institute  for  technology  of  lignite  and  mineral 

oils  in  238R 

Prospects  of  beet  sugar  industry  of . .          . .          . .  203R 

Prospects  of  fertiliser  supplies  in in  1921  . .          . .  438R 

Purchases  of  dyestuffs  from . .         . .         . .         . .  257R 

Purchases  of  potash  from . .          . .          . ,          . .  100R 

Reorganisation  of  chemical  societies  in . .          , .  341R 

Report  on  industrial  and  commercial  conditions  in 

at  close  of  1919 241R 

Sulphur  production  in  . .          . .          . .          . .  134R 

Sulphuric  acid  and  alkali  in . .          . .          . .          . .  58R 

Supplies  of  dyestuffs  from  116R.  258r 

Synthetic  ammonia  works  in ..          ..          ..          ..  399R 

Technical  education  in . .         . .         . .         .  •  238r 

Textile  industry  in  occupied  area  of ■        . .         . .  274R 

Trading  with  B5R.  259r 

"Wage  rates  in  chemical  industry  in ..         ..         ..  133R 

Germicide  solutions  ;    Manufacture  of  — — .    (P)  Weeks  . .  80a 

Germicides.    (P)  Cheeseman     ..         ..         ..         ..         ..  657a 

Germs;   Destruction  of .    (P)  Bechhold           ..         ..  831a 

Ghedda  wax  ;   Acids  of .     Llpp  and  Kovacs    . .         . .  163a 

wax ;     Hydrocarbons    and    acids   of   .     Lipp   and 

Casirair  ..         ..         ..         ..         ..         ..         •■  163a 

Gilbert  and  Ellice  Islands  ;   Trade  of in  1918-1919    . .  386R 

"  Giornale  di  Chimica  Industriale  " 58r 

Glanders  ;    Manufacture  of  preventive  and  curative  agents 

for .    (P)  Piorkowski 174a 

Glass-annealing  furnaces.     (P)  Smith,  and  McKee  Glass  Co.  519a 

Apparatus  for  detection  of  strain  in .     English    . .  407a 

Apparatus    for    drawing    .    (P)    Hitchcock,    and 

Hitchcock  Experiment  Co : .  629a* 

Apparatus   for  feeding   or  delivering   molten   material 

such  as  in  separate  lumps  or  charges.    (P) 

Rankin  and  others 647A* 

Apparatus  for  manufacture  of  sheet ■ : 

(P)  Forster                                    65a* 

(P)  McCoy                                     25A 

A 
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61  ass  — co  ntin  tied . 

articles ;    Machine  for  re-inelting  or  fire-polishing  — — . 

(P)  Mathv         235A 

bait.    (P)  Universal  Glass  Co 750a* 

batches  containing  lime  ;    Choice  of .    Turner     . .     572a 

batches ;    Use  of  mixtures  of  sulphate  and  water  glass 

as  substitute  for  alkalis  in .    Springer..         ..     295a 

Blue .     Mellor 233a 

bottle  manufacture  in  Tasmania  . .  . .  . .  . .     378R 

bottles    and    jars    and    scientific    glassware ;     Interim 

report  on  manufacture  of . .         . .         . .     441r 

bulbs  and  other  necked   glass  vessels  ;    Methods  and 

apparatus  for  operating  upon  .     (P)  General 

Electric  Co 750a* 

Calculating  the  "  hardness  "  or  thermal  expansion  of 

.     Springer  . .  . .  . .  . .  . .     407a 

cane  and  tubing ;    Apparatus  for  drawing  .    (P) 

Quackenbush  and  others        . .  . .  . .  . .       65A* 

capillary  tubes  of  prescribed  interior  form  ;  Manufacture 

of .    (P)  Kuppers  .,         ..         ..         ..     784a 

Cellulose  acetate  films  on  .    (P)  Deuts.  Gasgliih- 

licht  A.-G 519a 

colour  filter  or  absorbing  screen  for  artificial  light.    (P) 

Luckiesh  and  others    . .  . .  . .  . .  . .     296a 

Colouring  and  thermoluminescence  of produced  by 

radium  emanation.     Lind      .  .  . .  . .  . .     628a 

containers ;     Manufacture   of   large   .     (P)  Brown, 

and  Spring  Stopper  Co.  . .  . .  . .  . .     336a* 

Crucible  furnaces  for  treatment  of .    (P)  Fours  et 

Proc.  Mathy 490a 

crystal-  ;  Use  of  specially  pure  Glauber's  salt  for  pro- 
duction of  high-grade .     Killer  . .  . .  . .     295a 

Development  of  various  types  of .     Peddle         . .     545a 

Dewar  vessels ;    Manufacture  of  .     (P)  Isola  Ges. 

fur  Warme  und  Kalte-Isolierung     . .  . .  . .     366A 

Drawing  : 

(P)  Frink 820a 

(P)  Spinasse  366a 

-drawing  bait  and  method  of  using  it.     (P)  Hitchcock, 

and  Pittsburgh  Plate  Glass  Co 658a 

drawing ;     Furnace    for   continuous   sheet-   .     (P) 

Owens,  and  Libby-Owens  Sheet  Glass  Co.  . .  . .     235a 

Electrical    conductivity    of    soda-lime    silicate    . 

Ambronn  . .  . .  . .  . .  . .  . .     295a 

Expansion  of at  high  temperatures.     Pietenpol  . .     784a 

Feeding  molten .     (P)  Hartford  Fairmont  Co.,  and 

Peiler 784a* 

-furnace  refractories ;    Preservation  of by  water- 
cooling.     Christmas 90R,  545a 

-furnace  refractory  materials  ;  Composition,  drying  and 
firing  shrinkage,  porosity,  and  density  of  British 

fireclays  suitable  for .     Firth  and  others        . .     628A 

furnaces : 

(P)  Atkinson  and  others  408a 

(P)  Fours  et  Proc.  Mathy        25a 

(P)    N.    V.    Glasfabriek    "  Leerdam "    voorh. 

Jeekel,  Mijnsscn  &  Co 267a 

(P)  Scohy 599a 

(P)  "Wilkinson 490a 

furnaces  ;    Apartment  tank  — .     (P)  Mathews         . .     112a 

furnaces;  Durability  of  the  burners  in .  Knoblauch       23a 

furnaces  ;    Gas-fired of  new  type.     Travers  . .     627a 

Furnaces  for  heating  or  annealing .     (P)  August  . .     302a 

Furnaces  for  melting .     (P)  Shaw  and  others        . .     573a 

furnaces  ;    Regenerative  .     (P)  Mathews    . .  . .     112a 

furnaces ;     Tank  .     (P)    Sherwood,   and    Pennsyl- 
vania Wire  Glass  Co.  ..  ..  ..  ..      112a 

gathering    and    blowing    machines.     (P)    Europaischer 

Verband  der  Flaschenfabr.  Ges.       . .  . .  . .     750a* 

-house  pot  of  special  construction.     Thomas     ..  ..       53r 

industry  in  Belgium  . .  . .  . .  . .        77r,  257R 

industry;    Bohemian  133R,  219R 

industry  in  Czecho-Slovakia  . .  . .  . .  . .     306R 

industry  ;    Employment  in  the  . .  . .  . .     401R 

industrv  ;     Impressions    of    American   ,    1919-20. 

Turner 429R 

industry  in  Japan   . .  . .  . .  . .  . .  . .     112R 

industry  of  North  America.     Turner  and  others. .  . .       llR 

industry  in  Saar  district    . .         . .         . .         . .         . .     322r 

for  lamp  workers  ;  Proposed  standard  formula  for . 

Branson  and  Branson  . .  . .  . .  . .     407a 

for  lamp-working  purposes.     Cauwood  and  others     . .      407a 

Machines  for  forming  articles  of .     (P)  Miller        . .     112a* 

Manufacture  of : 

(P)  Bealor  296a 

(P)  Corning  Glass  Works,  and  others  . .       25a* 

(P)  Langwell         450a 

(P)  Peregrine,  and  Macbeth-Evans  Glass  Co.  .  .     192a 

Manufacture  of  compositions  for  moulds  for .     (P) 

Gilligan  and  Duck 519a* 

Manufacture   of    plate   and   other   window  .     (P) 

Ramsey  ..         ..         ..         ..         ..         ..     750a* 

Manufacture  of  selenium  red  .     Kirkpatrick  and 

Roberts 110a 

Manufacture  of  sheet .     (P)  Proeger  . .  . .       25a 

manufacture  ;    "  Soda  composition  "  as  substitute  for 

sodium  carbonate  in  .    Springer         . .         . .     671a 

Mechanical   properties  of  at  high  temperatures. 

Importance   of  reactivity.     Le   Chatelier  and   Le 

Chatelier  786a 

Mechanics  of  weathering  of .     Von  Bichowsky    . .     545a 

-melting  furnaces.     (P)  Mount     . .  . .  . .  . .     723a 

-melting  furnaces  ;   Gas-fired .     (P)  Curd  . .  . .        65a 


Glass — continued. 

melts  ;    Volatilisation  of  lead  oxide  from  lead  silicate 

.     Andersen  . .  . .  . .  . .  . .       24a 

to  metal  joints.     McKelvy  and  Taylor  . .  . .     598a 

-metal  tap.    Garner  347T 

non-fragile  ;  Manufacture  of using  natural  silicates 

such  as  micaceous  mineral,  asbestos,  and  the  like. 

(P)  Crossley 820a 

Oil-fired  furnaces  for  melting .     (P)  Mohn  ..  ..     491a* 

optical ;    Casting  of  pots  for  use  in  experimental  work 

on  .    Taylor        627a 

optical  ;   Comparison  tests  for  striae  in .     Dodd    . .     335a 

optical ;  Practical  test  for  resistance  of to  weather- 
ing.   Von  Bichowsky             . .         . .         . .         . .     546a 

optical ;    Thermo-couple  installation  in  annealing  kilns 

for .     Williamson  and  Roberts  ..  ..     110a 

optical  ;   Twenty-three  types  of .     Montgomery  . .     572a 

-pot  mixtures  ;    Porcelain  .     Fuller  . .  . .     598a 

pots  ;    Lining  for .     Scholes  . .  . .  . .     598a 

pots  ;    Manufacture  of  .     Grafton   . .  . .  . .     627a* 

products  ;    Manufacture   of   pressed  sheet   .    (P) 

Wadsworth        628a 

Quartz .     See  under  Quartz 

Reduction  in  size  of  bubbles  contained  in  .     (P) 

Schott  und  Gen 750a 

reinforced  ;    Manufacture  of  .     (P)  Mascart,  and 

Soc.  du  Verre  Triplex  519a 

resembling   mother   of    pearl  ;     Manufacture   of   . 

Schwarzbach     . .  . .  . .  . .  . .  . .     490a 

rubv-  ;  Manufacture  of .     (P)  Meth,  and  Lancaster 

Lena  Co.  573a 

Selection  of for  manufacture  of  ampulla.     Ewe    . .     500a 

Separating  into   mould   charges.     (P)    Hartford- 
Fairmont  Co 599a* 

Staining  .     (P)  Hasburg        235a 

Surface  effects  on probably  produced  by  reheating 

in  the  glory-hole.     Travers 784a 

surfaces;  Process  for  treating — — .     (P)  Ueda  . .  ..     690a* 

surfaces  ;     Substances  for  coating  .     (P)   General 

Electric  Co 716a 

for  table  ware  ;   Comparative  effects  of  soda  and  potash 

on  lead  .     Hodkin  and  Turner  . .  . .     546a 

for  table  working.     Travers  407a 

tank  furnaces  ;    Preliminary  firing  of .     Fisher     . .      192a 

Thermal  dilatation  of at  high  temperatures.  Peters 

and  Cragoe 572a 

trade  of  Hongkong  311R 

tubes  ;    Manufacture  of  reinforced  .     (P)  Kuppers     450a* 

tubing  ;   Discoloration  produced  by  lead,  antimony,  and 

arsenic  in  lampworked .     Hodkin  and  Turner  . .     627a 

ware  ;    Factory  inspection  of  .     Turner     . .  . .       53r 

ware  ;    Importation  of  . .  . .  . .  . .     419R 

ware ;     Investigations    on    chemical    .     Muirhead 

and  Turner 192a 

ware  ;    Proposals  for  standardisation  of  chemical . 

Thiene 192a 

ware  ;     Testing   of   volumetric  at   the   National 

Physical  Laboratory    . .  . .  . .  . .  . .       76r 

works  furnaces  ;    Recent  improvements  in  designs  of 

gas  producers  and  .     Atkinson  . .  . .     192a 

-works  ;    Specifications  for  refractories  for  use  in . 

Rees 233a 

Glasses  ;    Annealing  temperatures  of  magnesia-soda  . 

English  and  Turner    . .  . .  . .  . .  . .     407A 

containing    magnesia ;     Thermal    expansion    of    . 

English  and  Turner    . .  .  .  . .  . .  . .     546a 

Density  of  soda-lime .     English  and  Turner  . .     546a 

Density  of  soda-magnesia  : 

English  and  Turner        . .  . .  . .  . .     627a 

Peddle        783a 

Durability  of  lime-soda .     Cauwood  and  others    . .     407a 
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Brewster        . .  . .  . .  . .  . .         ■ .     642a 

Haloid  acids :    Manufacture  of  sulphuric  acid  and  

(P)  Tobler,  and  American  Bromine  Co.  . .     333a 

Hard  materials  for  use  as  substitutes  for  diamonds,  etc. 

(P)  Liebmann  and  others  ..  ..  ..     576a 

Hardness  of  ferrous  metals ;   Testing .    (P)  Wild  . .     768a 

of  materials  :    Apparatus  for  determining  ball  : 

(P)  Herbert  and  Vernon       643a* 

(P)  Johnson  and  Brearley    . .  . .  . .     352a* 

Measurement  of  high  degrees  of  .    Innes         . .     836a 

of  metal  parts  ;  Ascertaining  the .     (P)  Schneider, 

and  Schneider  et  Cie.        . .         . .  . .  . .     735a* 

of  metals  by  the  ball  test.     Baker  and  Russell       . .     455a 
of    metals    on    Brinell    system ;     Portable    spring- 
actuated    devices   for   testing   .    (P)    Fair- 
holme  and  others    ..          ..          ..  ..  ..     USA* 

of  metals  ;    Means  of  testing  - — -.    (P)  Haigh       . .     643a* 

of  metals  etc.:     Prism  .     Haigh  . .  . .     836A 

testing.     Primrose  and  Primrose         ..  ..         ..     836a 

testing  machines;    Ball  .     (P)  Avery,  Ltd.,  and 

Cox 471A* 

Hardwickia  pinnata  ;    Oleo-resin  from .     Iyer    and 

Sudborough 342a 

Hawaii ;    Motor  alcohol  in  . .         . .         . .  . .     341R 

Hay;    Treatment  of  .  -  (P)  Coleman  and  Jones       ..       78a 

Treatment    of    by    boiling    or    steaming    with 

reagents.     (P)  Hauss  226a 

Heat  changes  ;   Method  and  apparatus  for  inducing . 

(P)  Vuilleumier        93a* 

Conservation  of  and  manufacture  of  water-gas. 

Stewart  357a 

economy  ;    Waste  heat  and  its  importance  in  future 

.     Reutlinger 391a* 

-exchange  apparatus : 

(P)  Audianne 811a* 

(P)  Harrison 145a* 

(P)  McKean  and  Jones  590a* 

(P)  Pease  . .       • 52a 

-exchange  apparatus  ;  ■  Tubular .    (P)    Smith  and 

Stephenson    . .  . .         . .         . .  . .  . .     633a* 
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Heat — continued. 

i  [Change  between  gases  and/or  liquids.    (P)  Feaso    712a 
exchangers  : 

(P)  Foucho 739A 

(P)  Fours  et  Proc.  Mathy 590a* 

(P)  Uarter        647a 

(P)  Hildebrand  477a 

angers   for   condensation    of    petroleum    or    tar 

vapours,  etc.    <P)  Iriuyi 810a 

exchangers,   especially   for    firing   installations.     (P) 

Honlgmann 324a* 

exchangers  for  liquids.     (P)  Duvieusart         ..  ..     590a* 

-insulating     bodies :      Manufacture     of .     (P) 

I »t rrnationalt  Isolations  Kompani  A./S.   Ikas..     298A 
•Insulating    bodies    of    "  raoler  "  ;     Manufacture    of 

•.    (P)  Fcnger-Gron 451a* 

-insulating  material ;    Manufacture  of  : 

(P)  "  Llpsia  "  Chem.  Fabr 573A 

(P)  Macdonald  and  Winkloy 330A 

(P)  Winklcy 336A 

•insulating  material  ;   Manufacture  of from  basic 

magnesium  carbonate  and  fibres.     (P)  "  Llpsia  " 

Chem.  Fabr.  337A,  367a 

-insulating    material ;     Manufacture    of    using 

final  liquors  of  the  potash  industry.    (P)  "  Llpsia 

them.  Fabr.  337a 

-insulating    material    for    steam    and    other    pipes, 

boilers,  etc. ;  Manufacture  of .    (P)  Oilmour     739A 

-insulating  value  of  textiles  ;    Determining  the  . 

Colombo        816a 

Method  of  exchanging  .     (P)  Hildebrand         . .     477a 

Method  of  producing  .     (P)  Lucke         ..  ..     566A 

•reflecting  properties  of  colours  applied  to  oil  and 

gas  storage  tanks.     Gardner         . .  . .  . .       9lA 

transfer  in  flues.     Fry 647a 

transference    between    gases,     vapours,    oi    liquids; 

Apparatus  for  .     (V)  Lewis  . .  . .  . .     564A* 

transmission ;    Etfect  of  air  in  steam  on  coefficient 

of  .     Robinson  ..  ,.  ..  ,.     589a 

-treating  foods  or  other  substances.     (P)  Fooks      ..     311a 
treatment   of   chemical    compounds   under   pressure. 

(P)  Govcrs 391A,  437A* 

apparatus: 

(P)  Achard        288A 

(P)  Merrill,  and  Merrill  Process  Co.  . .     146a 

apparatus ;     Catalytio    .    (P)    Soc.    Lyonnaise 

des  Rechauds  Catalytiques  328A* 

apparatus;    Continuous  .    (P)  Dressier  Tunnel 

Ovens,  Ltd.,  and  Williamson       . .  . .  . .         2A 

apparatus ;    Tubular  beating  appliances  of  vacuum 

pans  and  other .    (P)  Taylor  . .         . .     392a 

a ;      Investigation    of    rapid     low-temperature 

reactions  by  means  of .      Hedvall  and  Von 

Zwtigbergk 687a 

hum.     (P)  Janes,  and  Du  Pont  de  Nemours  and  Co.       93A 
tor  combustion  of  gaseous,  vaporous,  or  dust  fuel, 
or  for  heating  with  waste  gases.     (P)  Davies       ..       55A 

insulating  or  inflammable  liquids  ;    Electrically  . 

(P)  Allgem.  Elektrizitats-Ges 340a 

liquids  electrically  ;    Liquid-tight  insulated  joints  in 

apparatus  for  .    (P)  Bellaviti  ..  ..       54a* 

liquids  by  means  of  waste  flue  gases.     (P)  Frazier  . .     591a* 
in    a   non-oxidising    atmosphere    with   avoidance    of 

production  of  mill  scale.     (P)  Melser     ..  ..     457a 

vessels ;     Indirect    using    phthalic    esters    as 

heat-transmitting     medium.     (P)     Akt.-Ges.     f. 

Anilinfabr 183a 

with    waste    gases;     Heating    flues    for .    (P) 

Davies  . .  . .  . .         . .         . .  . .       55A 

Helium.    UcLennan 215k.  252b 

Combustibility  of   mixtures   of  hydrogen  and  . 

Satterly  and  Burton  . .  . .  . .  . .     543a 

of  production  of  ..  ..         ..  ..       92r 

Determination  of  in  mixtures  of  gases  by  use 

of  catharometer.     Murray..  ..  ..  ..     543a 

mixtures  ;  Continuous  flow  apparatus  for  purification 

of  impure  .     Edwards  and  Elworthy         . .     543a 

Permeability  of  balloon  fabrics  to  .     Elworthy 

and  Murray..         ..         ..  ..         ..  ..     541a 

production  In  U.S.A 113R 

trees  of  U.S.A 288K 

■a  Jamln  interferometer  for  estimation  of  small 
amounts  of  in  air.  McLennan  and  El- 
worthy            543a 

Ise  of  mixtures  of  hydrogen  and  in  airships  . .     436R 

Hemtceliulose  ;    Manufacture  of  from  wood  by  the 

soda  process.    (P)  Kittelsen  and  Kittelsen       ..     779a 

Hemp  fibres  ;    Differentiation  of  flax  and  .     Haller     292A 

.Manufacture  of  Imitation  .    (P)  Nishimura  and 

Honda  444A.  686a* 

Proximate  composition  of  Korean  .     Uyeda   ..     541a 

straw  ;    Treatment  of .     (P)  Piischel     . .  . .       13a 

Henna  ;   Constitution  of  colouring  matter  of .     Tom- 

masl 594A 

Heterocyclic  organic  compounds  ;    Manufacture  of  . 

(P)  Wlernlk  and  others 44a 

Hevea  rubber.     See  under  Rubber. 

Hexamethylcnctetramlne  :     Preparation  of  derivatives  of 

.     (P)  Ricdel  A.-G 765a 

Preparation  of : 

Hereon 279a 

Sander 383a 


Hexamethylenotetraraine — continued. 

Use   of   — —  as   fuel   as  substitute  for  spirit.    (P) 
lliinlg 

Hexanitrodiphcnyl ;    Sensitiveness  of  to  mechanical 

shock  as  compared  with  that  of  hexanitro-com- 
pounds  of  similar  constitution.     Van  Duiu 

Ilexauitrodiphenylamine ;      Manufacture    of .    (P) 

Marshall,  and  Du  Pont  tie  Nemouis  and  Co. 
Manufacture   of   compressed   explosive    bodies   from 

.    (P)  Von  Schroetter  

Manufacture    of   explosives  from  trinitrotoluene  and 

.     (P)  Von  Schroetter 

Preparation  of  and  its  use  as  a  primer  for  shell 

charges.     Marshall  . . 

Hexanitrotriphenyl    phosphate ;     Manufacture    of .. 

(P)  Imhauseu  uud  Co.,  and  Lehmstadt  .. 
Hexene-3-ol-6 ;   Presence  of  — — ■  in  essential  oil  of  freshly 
fermented  tea  leaves.     Van  ltomburgh 

Hide  ;   Biological  and  chemical  history  of .     Relation 

of  elastin  to  tanning  process.     Moller 

powder  ;  Formaldehyde  titration  of and  tanning 

with  aldehydes.     Gerngross 

powder ;    Preparation  of  lightly  chromed for 

analysis   of  tanning   materials.     Baldracco   and 
Camilla 
powder  ;   Relation  between  hydrolysis  and  adsorption 

by  .     Moeller 730a. 

Hides  ;   Coloration  of  animal by  means  of  o-vauillin 

and   o-protocatechuic   aldehyde.     Gerngross 

Degreasing preparatory  to  tanning.    (P)  Krouse 

Delimlng .     (P)  Haberer  und  Co. 

Determination  and  behaviour  of  free  sulphuric  acid 

in  animal .     Immerheiser 

Liming  and  dehairing  .    (P)  Renter  and  others 

Liming   and    other   tanuing   operations    upon . 

(P)  Owen 

Machine  for  treating .     (P)  Mercier 

Means  for  circulating  liquor  in  liming  of .     (P) 

Boston  and  Sons,  and  Fairrio 
Processes    based   on   action    of   enzymes   for    bating 

and  baths,  mixtures,  etc.,  for  use  therein. 

(P)  Rampichini  &  Co. 
Recovery  of  proteins  from  waste  liquors  from  treat- 
ment of  — — .    (P)  Peck,  and  Dorr  Co. 

Tanning  and  liming  of .     (P)  Dufour  and  Dufour 

Velocity  of  deliming  of  limed .     Grasser 

See  also  Pelts  and  Skins. 

High-temperature  reactions  ;  Apparatus  for  conducting . 

Testrup.  and  Techuo-Chemical  Laboratories,  Ltd. 
Histamine ;    Colorimetric    determination    of    in  pro- 
teins and  protein-containing  matter.    Hanke  and 
Koessler.. 
and  a  histamine-like  substance  as  decomposition  pro- 
ducts of  albumoses.    Nagayama 
Histidine  ;    Determination  of ■  in  proteins  and  protein- 
containing  matter.    Hanke  and  Koessler 

Histology  ;   Use  of  commercial  inks  in  plant .    Bugnon 

Hog-cholera    serum ;     Production    of    refined    .      (P) 

Reichel,  and  Mulford  Co. 

virus  ;   Artificial  cultivation  of .    (P)  Proescher  . . 

Hokkaido.    See  under  Japan. 
Holland.    See  Netherlands. 
;    o-Homophthalimide.    See  1.3-DihydroxyisoqulnoIine. 

Honduras  ;    New  sugar  industry  in 

Honey  ;    Antiscorbutic  value  of .    Faber 

artificial ;   Manufacture  of  — —  from  crude  sugar  solu- 
tions.   (P)  Meyer        

of  bees  ;   Detection  of  invertase  iu .    Caillas 

Occurrence  of  melizitosa  in  .    Hudson  and  Sher- 
wood 

Hongkong  :    Dye  situation  in  

Glass  trade  of  ■ 

Peanut  oil  trade  of 

Trade  of  in  1919 

Trade  of in  oils  and  oilseeds 

Hop  bark:   Obtaining  fibres  from .    (P)  Dammer 

-bines,     Manufacture  of  textile  fibres  from  .    (P) 

Kiichenmeister 
-bines  ;   Production  of  fibres  capable  of  being  spun  and 

a  tannin-like  material  from  .    (P)  Reis 

stems ;     Manufacture   of    basket   or   binding   material 
from  .    (P)  Chem.  Bleicherei  Jetter 

Hops ;    Analysis  of  bitter_  acids  of  and  their  changes 

during  hop  boiling.     Ltiers  and  Baumann 

Colloid-chemical  studies  on  bitter  acids  of .    Ltiers 

and  Baumann 


814A 

835a 
249a 
350a 
282A 
429a 
282A 
527a 
36A 
730a 

460a 
730a 

497a 
497a 
460a 

731A 
308a 

523a* 
634a* 

758a* 

633a 

633A 
165  a 
41SA 


760a 
673a 


760a 
86a 


386a* 
350A* 


341R 
700A 

669a 
309a 

421A 
SllR 
311R 

44K 
245R 
311R 

59a 

482a 
13A 


402A 
49SA 


Horn-like  material ; 
Weiss     . . 


Manufacture  of  - 


from  casein.    (P) 

36A.  343A* 

. .        33R 


Horse  flesh  in  human  dietary.    Trowbridge 

Hubbard  squash  seed  ;   Fatty  oil  of .    Baughman  and 

Jamieson 

Humic  acid.    Fuchs 

Protective  action  of in  coagulation  of  clay.    Oden 

Humic  acids  ;    Synthesis  of  from  phenols.    Eller  and 

Koch 

Humin  formed  by  acid  hydrolysis  of  proteins  ;  Origin  of . 

Holm  and  Gortner  .  


417a 

600a 
242a 


340A 
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Humus  ;  Chemical  properties  of and  their  utilisation  for 

protection  of  combatants  against  asphyxiating 
gases.    Grirton  du  Bellay  and  Houdard 

Hungary  ;    Chemical  industry  in  

Hurter    Memorial     Lecture.    Photographic    images    

visible  and  invisible.    Jlenwick       ..         ..      156T, 

Hydrastinine     derivatives ;      Manufacture     of    ■ .    (P) 

Rosenmund 

Hydrastis  preparations  ;  .Analysis  of .    Van  den  Berg  . . 

Hydrates :     Caking     of     crystalline     .       Lowry     and 

Hemmings 
Hydraulic  iugredient :    Manufacture  of  .    (P)  Meyer. 

and  Chemical  Foundation.  Inc. 


Hydrazine ;     Rapid    determination    of 
others 


Baillie    and 


Hydrazones    of 
Haar 


monosaccharides ;     New    .     Van    del 

Hydrides  ;  Elements  which  form  gaseous .     Paneth    . . 

Hydrobromic  acid  ;  Manufacture  of from  free  bromine. 

(P)  Consolidierte  Alkaliwerke 

Hydrocarbon  compounds ;  Apparatus  for  electrochemical 
treatment  of  liquid  .    (P)  Chen-y 

filters.     (P)  Hills 

gas  :   Manufacture  of .    (P)  Macdonald 

liquids ;     Manufacture    of    from    carbonaceous 

materials.    (P)  Rousseau 

liquids  ;  Obtaining  volatile from  gases.    (P)  Bayer 

material ;     Extracting   from    shale    and    similar 

bituminous  rocks  in  situ.    (P)  Day 

mixtures ;  Separation  of  solidified  constituents,  e.g.. 
paraffin,  from  sulphurous  acid  solution  containing 

unsaturated    hydrocarbons   in   treatment   of  

with  liquid  sulphur  dioxide.  (P)  Allgem.  Ges.  fiir 
Chem.  Ind. 

vapours ;  Apparatus  for  electrochemical  treatment  of 
.    (P)  Cherry 

Hydrocarbons;    Analysis  of by  aid  of  bacteria.    Tausz 

and  Peter 
Apparatus  for  continuous  distillation  and  fractionation 

of  .     (P)  Allan 

Apparatus  for  cracking : 

(P)  Wellman.  and  Kansas  City  Gasoline  Co.  . . 

(P)  Yaley 

Apparatus  for  cracking  and  distilling .    (P)  Coast. 

and  Process  Co. 
Apparatus  for  producing  gasoline  and  other  products 

from  .    (P)  Daugherty 

Apparatus  for  producing  light .    (P)  Yunck 

Apparatus  for  treatment  of .    (P)  Rittman 

aromatic ;    Determination  of in  petrol.    Florentin 

and  Vandenberghe 
aromatic;    Determination  of in  petroleum  spirit. 


Hess 
aromatic 

Co. 
aromatic 


Oxidation  of  - 


(P)  Andrews,  and  Selden 
in  iight  petro- 


.    Rapid  determination  of 

leum  oils.     Hess 
aromatic ;  Removal  of from  mineral  oils  by  means 

of trioxymethylene-sulphuric  acid.     Tausz.. 
aromatic;    Removing from  water  or  other  liquids. 

<P)  Leggett,  and  Ozone  Co.  of  America   .. 
Carbon-removing  means  in  cracking .    (P)  Rittman 

and  Button 

Catalytic  oxidation  of .    Franck 

Continuous  production  of  light from  heavy  hydro- 
carbons and  waste  products.    (P)  Zeller  und  Gmelin 
Continuous  purification  and  neutralisation  of  liquid . 

(P)  Heinemaun  and  Hellmann 
Continuous    treatment    of   with    liquid    sulphur 

dioxide.    (P)  Allgem.  Ges.  fiir  Chem.  Ind. 

Conversion  of .    (P)  Fleming,  and  Fleming  Co.    . . 

Conversion  of  high-boiling  hydrocarbons  into  petroleum 

spirit  and  of  unsaturated  into  saturated  ; 

(P)  Bergius.  and  A.-G.  fiix  Petroleum-Ind.    . . 
(P)  Bergius,  and  Chemical  Foundation,  Inc.  . . 

Conversion  of  liquid .    (P)  McComb  and  Patterson 

Cracking : 

(P)  Coast,  jun.,  and  Process  Co. 

(P)  Rittman         

(V)  Wellman,  and  Kansas  City  Gasoline  Co.  . . 
Dehydrogenation  of by  means  of  palladium-black. 

Tausz  and  Von  Putnoky 
Desulphurising  sulphur-bearing  .     (P)  Hall  Motor 

Fuel.  Ltd.,  and  McCrea         

1  rispersdOD  of  refraction  of .     Darmois 

Distillation  of  liquid  .     (P)  Pershall 

Electrical  apparatus  for  cracking .     (P)  Cherry    .  . 

Extracting from  coal  or  other  carbonaceous  matter. 

(P)  Rock  

Fractional  distillation  of .     (P)  Von  Groeling.  and 

Atlas  Process  Co. 
Fractional   distillation   plant   for   coal   tar  .    (P) 

Edwards 

heavy  ;    Absorbent  for  in  gas  analysis.     Pieehota 

Interaction  of  methylal  with  unsaturated  cyclic  . 

Radcliffe  

Manufacture  of  alkali  salts  of  high  molecular  carboxylic 

acids  and  .    (P)  Albrecht  and  others 

Manufacture  of from  the  chlorinated  products  of 

mineral  oils.    (P)  Bergius  and  Landsberg  .. 


205a 
219R 


G75i 
173A* 

105T 

547A* 

639A 

244a 
748A 

20A 

260A 
216A 
650A 

716A 
684A 


(P)   Hubbard,  and 

from    high-boiling 
(P)  Schwarz 
from   natural  gas 


716A 
716a 

357a 

813  a 

440A 
221a 

566A 

742A 
651a 
716a 

325a 

565a 

100a 

509a 

147a 

540A 

221a 
395a 


814a* 
99a 


222a 

566a* 

396a 

652a 
222a 

651a 

54A 

396a 
812a 
510a 
716a 

593a 

182a 

328a 
768a 

259a 

151  a 
385A 


PAGE 

327A* 
566a 
814a 

442a 

418a 

440a 
714a 


H  ydrocarbons — contin  ued. 

Manufacture  of  low-boiling . 

Iroline  Co.  of  America 

Manufacture    of    low-boiling    

hydrocarbons,  tar.  or  the  like. 

Manufacture    of    low-boiling    

or  other  purified  gases.  (P)  Apparate-Vertriebs-Ges. 

Manufacture  of  lower-boiling  from  higher-boiling 

hydrocarbons.    (P)   Houlehan,  ani  Pont   de 

Nemours  and  Co.        . .  . .  . .  328a, 

Method  of  making  solid  emulsiflablo    ,       water. 

(P)  St.-Rochus  Ges 

and  other  substances  ;    Decomposition  of  in  the 

liquid  and/or  vapour  phase.    (P)  Mann 

Oxidation  of  by  oxvgen.    Kelbcr  . .      220a, 

Rectification  of  .    (P)  De  Bataafsche  Petroleum- 

Maatschappij.  and  De  Brey  ..         ..         7a,  395a 

Refining  liquid  : 

(P)  Dunstan         290a 

(P)  Wellman,  and  Kansas  City  Gasoline  Co.  . .     440a 

Solvent  for  extraction  of  liquid  and  solid  .    (P) 

Tetralin  Ges 665A 

Treatment,  of ■ 

(P)  Andrews  and  Averill,  jun.  ..         ..     260a 

(P)  Coast,  jun..  and  Process  Co 326a 

(P)  Cross,  and  Gasoline  Products  Co.  ..     221a 

(P)  Forwood  and  Taplay  651a 

(P)  Jones,  and  Kansas  City  Gasoline  Co.     . .     651a 

(P)  McOmber  and  Belknap 051a 

(P)  Rosenbaum 99A 

Treatment  of  liquid for  the  transformation  thereof. 

(P)  Cassal  and  others  290a* 

Treatment  of  for  production   of  lighter  hydro- 
carbons.   (P)  Andrews  and  Aveiill.  jun.  . .     396a* 

Treatment  of  with  sulphurous  acid.     (P)  Allgem. 

Ges.  fiir  Chem.  Ind 98a 

Hydrocellulose  ;   Action  of  alkaline  earths  on  various  kinds 

of  .     Schwalbe  and  Becker 512a 

Hydrochloric  acid ;    Apparatus  for   producing  .    (P) 

Lasher,  and  Kansas  City  Refining  Co.      . .         . .     404A 
Apparatus  for  producing  from  sludge  acid  from 

treatment  of  mineral  oils.    (P)  Lasher,  and  Kansa3 

Citv  Refining  Co 487a 

Manufacture  of  .    (P)  Teisler  156a 

Manufacture  of from  acid  sludge  from  refining  of 

mineral  oils.   (P)  Lasher,  and  Kansas  Citv  Refining 

Co.  404a,  404a 

Manufacture  of  alkali  nitrates  and .    (P)  Reinau  . .     449a 

Manufacture   of   from    alkaline-earth   salts.     (P) 

Behrens  . .         . .         . .         . .         . .         . .     748a 

Manufacture  of  chlorine  from  .    Baumann  . .     746a 

Manufacture  of from  chlorine  ; 

(P)  Consolidierte  Alkaliwerke 20a 

Gibbs  . .  . .  . .  . .  . .  . .     515a 

Manufacture  of  magnesia  and .    (PJ  Beck  . .         . .     364a 

Reaction  between  potassium  permanganate  and  . 

Venable  and  Jackson  . .  . .  . .  . .     402a 

Specific  heat  of  dilute  solutions  of .    Richards  and 

Rowe .  ■         •  •     625a 

vapour  ;  Apparatus  for  condensing  and  purifying . 

(P)  Rosenthal  20a 

works  ;   Report  on by  the  Alkali  Inspector         . .     277k 

Hydrocuprcines  and  their  toxins  ;    Surface  action  of  . 

Traube 133a 

Hydrocyanic  acid  ;   Action  of on  dextrose.     Bougault 

"  and  Perrier 524a,  635a 

content  of  Vhaseolus  lunatus  beans.     Liihrig    . .     277a,  382a 
Detection  of  in  a  case  of  poisoning.     Its  post- 
mortem   transformation     with    thiocyanic    acid. 

Chelle 47a 

Determination  of  .     Morris 26GR,  612a 

Disinfection  with  .     Fiihner  79a 

Effect  of  on  plants.     Wehmer 167a 

Fixation  of  nitrogen  as  by  means  of  an  electric 

arc.    Briner  and  Baerfuss     . .         . .         . .         . .     105a 

Generation  of  in  the  seed  of  Schlekhcra  trijuga. 

Sen-Gupta         88T 

Identification  of  traces  of .     Chcllc  . .         . .     189a 

Manufacture  of : 

(P)  Buchanan,  and  American  Cyanamid   Co.     722a 

(P)  Mueller  657a 

Modification  of  Francis-Conneil  method  of  determining 

.     Menaul  and  Dowell    ..  ..  ..  ..     277a 

produced  by  beans  ;    Determination  of  .     Czapski    556a 

in  Rangoon  beans.     Koenig  . .         . .         . .     525a 

Synthesis  of by  catalysis.    Mailhc  and  De  Godou     717a 

Hydro-electric  power.     See  under  Power. 

ll\  drofiuoric  acid  ;   Removal  of from  phosphoric  acid. 

(P)  Ross  231a 

Hydrogen  and  air;    "Maximum-speed  mixtures"  of  . 

Pas-man  . .  181a 

and  air ;    Radiation  in  explosions  of .     David     . .     812a 

Apparatus  for  indicating  and  recording  quantities  of 

carbon  monoxide  in  .     (P)  Rideal  and  Taylor       23a 

Apparatus  for  producing  .    (P)  Z&ller      . .         . .     335a 

Apparatus  for  production  of from  exhaust  steam. 

(P)  Lang  6a 

Behaviour    of   towards    rhodium.     Gutbier   and 

Maisch 156a 

Catalysis  of  mixtures  of  oxygen  and at  the  ordinary 

temperature    by    moistened    contact    substances. 

Platinum  metals  as  hj'drogen  carriers.    Hofmann 

and  Zipfel         , .  . .         . .         . .         . .     265a 
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Hydrogen — continued. 

Catalytic  production  of .    (P)  Lang 

lor  catalytic  reactions  ;   Increasing  the  activity  of . 

(P)  Berlin-Anhaltlsche  Maschmenbau  A.-G. 
Combustibility  of  mixtures  of  helium  and .     Satterly 

and  Burton 
Contact  potential!  and  dielectric  capacities  of  metals 

In  relation  to  occlusion  of .     Lewis 

cylinders  ;     Results    of    cold    working    of   steel   . 

Bock 

Deoxldation  of  steel  with .     Whiteley 

Desulphurising  action  of on  coke.     Powell 

I  'lection  of .    (P)  Goold-Adanis  and  others 

Determination  of  oxygen  in .     (P)  Badische  Anllln 

und  Soda  Fabrik         

electrode  ;    Simple  .     Bailey  

electrode  ;    Titrations  with  the  .    Treadwell  and 

Weiss 

Electrolytic  cells  for  production  of  oxygen  and  : 

(P)  Benjamin 

(P)  Miller 

Equilibrium    between    methane,    carbon,    and    . 

Onward  and  Wilson    .. 
Formation  of  free in  the  reversed  ammonia  flame. 

Mflller 

M  ration    of    from    fcrrosilicon    and    sodium 

hydroxide  solution.     Weaver 

generators..    (P)  Griggs 23a 

of   high    purity  ;     Preparation    and    testing    of   . 

Edwards. 
Influence  of  hydrogen  sulphide  on  occlusion  of  ■ 

by  palladium.     Maxted         

Interaction    of    chlorine    and    .     Chapman    and 

Whiston  

ion  concentration  of  acid  solutions,  e.g.,  chrome  tanning 

liquors;    Contrasting  effects  of  chlorides  and  sul 


phatcs  on 


Thomas  and  Baldwin 


Ion   concentration  ;    Determination  of 
Bunker 


ion 


Pinkhof 
concentration 


of    some    standard    solutions    at 
various  temperatures.     Walbum 
Laboratory  electrolytic  apparatus   for  preparation   of 

.     Palmer 

Manufacture  of : 

(P)  Abbott,  and  Improved  Equipment  Co.  . . 

(P)  Badische  Anilin  und  Soda  Fabrik 

(P)  Bosch  and  others 

(P)  British  Oxygen  Co.,  and  others  . . 

<P)  Goold-Adanis  and  Greenwood 

(P)  Harger  

(P)  Toniolo  and  Rossi 
Manufacture  of  copper  sulphate  and  by  electro- 
lysis.    (P)  Simonek  and  Mike          

Manufacture  of  ■ from  hydrocarbons  and  steam. 

(P)  Badische  Anilin  und  Soda  Fabr. 

Manufacture    of    lampblack    and    .     (P)    Berlin- 

Anhaltische  Maschinenbnu  A.-G. 

Manufacture   of   mixtures   of   nitrogen   and   by 

decomposition  of  ammonia.     Davis  and  Olmstead 

Manufacture   of   mixtures   of   nitrogen   and  ■  for 

synthesis  of  ammonia  : 

(P)  Ellis  and  Lutkins 

(P)  Gerfln  and  others 

(P)  Harburger  Cheni.  Werke,  and  Daitz 

(P)  Harger  

manufacture  ;    Preparation  of  powerful  oxidising  gases 

for  removing  carbon  and  sulphur  deposits  in . 

(P)  Blair,  Campbell,  and  McLean,  Ltd.,  and  others 

Manufacture  of  from  silicon  ard   caustic  soda. 

(P)  Eltze  and  Blume  

Manufacture   of   sodium    bicarbonate   and  .    (P) 

ivoort,  and  Nitrogen  Corp 

Manufacture    of    technically    pure     carbon    dioxide, 

nitrogen,  and from  natural  gas  and  air.    (P) 

II- rman 

Manufacture  of  zinc  oxide  and .     (P)  McKeo 

for  charging  retorts  with  spathic  iron  ore  for 

manufacture  of .    (P)  Bates  and  Bates 

overvoltagc  ;    Applications  of  variation  of  with 

pressure   to  redaction  and  solution  and  deposition 
"(  metals.     Maclnnes  and  Contieri 

r.  rmeabiUty   of   balloon   fabrics   to   .    Elworthy 

."id  Murray 

Reduction    of    carbon    dioxide    by    extremely    finely 

divided .    Zenghelis 

Reductions  with  finely  divided  .     Zenghelis 

Regulation  of  water  supply  in  apparatus  for  producing 

and  compressing  ■ — — .    (P)  Lang 

Sorption  of  by  palladium  at  low  temperatures. 

Firth .. 

Transference  of  from  saturated  to  unsaturated 

organic  compounds  in  the  liquid  state  in  presence 
of  nickel.     Armstrong  and  Hilditch 
Treating  spathic  Iron  ore  to  render  it  suitable  for  use 

in  manufacture  of .     (P)  Bates  and  Bates  .. 

under  pressure  and  at  high  temperatures  ;   Material  for 

use  In  operations  with .    (P)  Badische  Anilin 

und  Soda  Fabrik         

I  inn. mi   movement  of  flame  In  mixtures  of  air  with 

mixtures  of  methane,  carbon  monoxide,  and . 

Payman 

of  Jamln  Interferometer  for  estimation  of  small 

amounts  of in  air.    McLennan  and  Elwortby 
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Hydrogen  cyanide.     See  Hydrocyanic  acid. 

Hydrogen  peroxide  ;   Acceleration  of  decomposition  of 

by    colloidal  rhodium.    Zenghelis  and  Papacon- 
stantinos 

Action  of  on  cellulose.    Haller 

Activation  of by  light .     Curtis 

Catalytic  decomposition  of  .     Phragm6n 

Catalytic  decomposition  of by  colloidal  platinum. 

Rocasolano 

Decomposition  of  by  micro-organisms  extracted 

from  pasteurised  milk.     Fouassier  .. 

Detection  of  in  pasteurised  milk  by  means  of 

guaiacum  tincture.    Fouassier 

Electrolytic  production  of  .     Skirrow  and  Stein.. 

Manufacture  of .    (P)  Levin  and  others 

Preservation  of  .    Jensen 

Bate  of  decomposition  of in  presence  of  iron  ions. 

Von  Bertalan    . . 
R61e  of  micro-organisms  persisting  in  milk  after  pasteur- 
isation in  decomposition  of  — — .    Fouassier 

Stabilising : 

(P)  Queisser         

(P)  Sarason 
Synthetic  production  of  .    (P)  Moritz 

Hydrogen    sulphide ;     Influence   of  on   occlusion   of 

hydrogen  by  palladium.    Maxted 

Manufacture  of .     (P)  Ikeda 

Manufacture  of ■  from  calcium  sulphate.    (P)  Beck 

Manufacture  of  magnesium  hydroxide  and  .    (P) 

Beck 

Manufacture  of  from  sulphates.    (P)  Apparate- 

Vertriebs  Ges. 
Manufacture  of  sulphur  from  .    (P)  Chem.  Fabr. 

Rhenania,  and  Projahn 
Purification  of  gases  containing  sulphur  dioxide  and 

(P)  Terwelp 

Recovery  of from  waste  liquor  from  ammonia  stills. 

(P)  Otto  und  Co 

Removal  of from  gases  : 

(P)  Badische  Anilin  u.  Soda  Fabrik  . . 
(P)  Krieger 
Removing  ammonia  and  from  gases  or  vapours 

containing  less  hydrogen  sulphide  than  ammonia. 

(P)  Feld  

Treatment  of  gases  containing .    (P)  Leamon 

Hydrogenation  of  acetaldehyde  in  presence  of  finely-divided 

metals.     Armstrong  and  Hilditch 
of  carbon  compounds  for  preparation  of  liquid  products. 

(P)  Bergius.  and  Chemical  Foundation,  Inc. 

catalysts  ;  Manufacture  of ■ : 

(P)  Elder,  and  Allbright-Nell  Co 

(P)  Radisson  and  others 

(P)  Sehuck  

catalysts ;     Re-activating    spent    .    (P)    Schlinck 

und  Co.  34A. 

Catalytic by  protected   hydrosols.     Rideal 

Contact  potentials  and  dielectric  capacities  of  metals 

in  relation  to .    Lewis 

of  ethylenic  compounds  in  presence  of  nickel ;   Factors 

controlling    the    rate    of    .    Armstrong    and 

Hilditch  

of  fats  ;    Regeneration  of  catalysts  used  in  .    (P) 

Vis  

of  fats  ;    Revivifying  exhausted  nickel  catalysts  which 

have  been  used  in .    (P)  Schlinck  uud  Co.    . . 

of  fatty  acids  and  their  glycerides.    (P)  Radisson  and 

others 

of  fatty  oils.    (P)  Ellis 

of  hard  oils ;    Preparation  of  catalysts  for  .    (P) 

Kimura 
Influence  of  foreign  gases  on  catalyst  (catalyst  poisoning) 

and  on  velocity  of  .     Thomas 

of  lactose  ;    Catalytic .     Senderens 

of  linseed  oil.    Armstrong  and  Hilditch 

of  marine  animal  oils  ;   Reactions  in .    Arentz    . . 

of  naphthalene.    (P)  Wimmer 

in  the  naphthalene  series.    Rowe  . .         . .      163R, 

of  oils : 

FrGjaeque 

(P)  Martin  305a. 

(P)  National  Electro-Products.  Ltd 

of  oils  ;    Apparatus  for  intensifying  the  mutual  action 

of  gases  and  liquids  or  solids  in .    (P)  Soc.  Anon. 

l'Oxhydrique  Francaise 
of  oils  and  fats  ;  Apparatus  for .   (P)  Blair,  Campbell, 

and  McLean,  Ltd.,  and  others        

of  oils  ;    Hydrogen-circulating  apparatus  for .    (P) 

Ellis        

of  oils  ;  Manufacture  of  catalysts  for : 

-      (P)  Ellis 

(P)  Moore,  and  Brown  Co 

Richardson 

(P)  Sehuck  

of  oils  ;  Removal  of  catalyst  poisons  by  means  of  fuller's 

earth  previous  to  .     Ueno 

of  organic  compounds  in  the  liquid  state  in  presence  of 

nickel.     Armstrong  and   Hilditch 

process.    (P)  Elder,  and  Allbright-Nell  Co 

processes ;     Applying    nickel    carbonyl    in   .    (I ) 

Lessing 
reactions  ;    Electrical  treatment  of  reagents  for . 

(P)  Wielgolaski  

of  unsaturated  fats  ;    Catalytic .     Koss 
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Hydrogenation — continued. 

of  unsaturated  giycerides  ;  Function  of  catalyst  in . 

Thomas 
of  unsaturated  glycerides  in  presence  of  finely-divided 

nickel  ;    Mechanism  of  .     Thomas       . .  10T.  10r 

Hydronaphthalenes  ;  Manufacture  of .  (P)  Tetralin  Gcs.     743a 

Hydroquinine;   Surface  action  of  homologues  of ■  and  of 

their  toxins.     Traube  

Hydroquinone.    See  Quinol. 

Hydroretenes.     Virtanen 

Hvdrosols  ;     Catalytic   hydrogenation   by   protected   . 

Rideal 

Hydrosulphides ;     Volumetric    determination    of    in 

presence  of  sulphides,  thiosulphates,  and  sulphites. 

Wober 
Hvdrosulphite  liquors  ;  Preserving from  decomposition. 

(P)  Maclntyre 

Hydrosulphites  ;    Evaluation  of  .    Bruhns 

Hydroxides  ;    Behaviour  of  concentrated  solutions  of  alkali 

chlorides  during  evaporation  in  presence  of  alkali 

.     Chorower 

Manufacture  of  alkali  : 

(P)  Charlton,  and  American  Potash  Corp.  .. 

(P)  Sadtler  

Manufacture     of     non-colloidal     metallic     .     (P) 

Buchner.  and  Chemical  Foundation,  Inc.          488a,  48Sa 
ITvdroxvaldehvdes  and  their  ethers  ;   Manufacture  of . 

(P)  Weiss  

Hydroxy anthraquinone  derivatives  ;   Determination  of 

in  the  Polygonacece.     Steenhauer 
Hydroxyanthxaquinones ;     Acetylation    of   .     Dimroth 

and  others 

Metallic  derivatives  of .     Crossley 

Oxidative     formation      of      hydroxydianthraquinonyls 

from  .     Scholl  and  others 

Hydroxyazo  dyestuffs.     See  under  Azo  dyestuffs. 
Hydroxybenzenesulphoearboxylic    acids    and    their    homo- 
logues ;     Preparation  of   mercury   compounds   of 

.    (P)    Saccharinfabr.    A.-G.    Fahlberg,    List 

und  Co.  

l-Hydroxy-4-chloroanthraquinone.  Ullmanu  and  Conzetti    . . 
Hydroxydianthraquinonyls  ;     Oxidative  formation  of  ■ 

from  erythrohydroxyanthraquinone  and  quiuizarin. 

Scholl  and  others 
4-Hydroxy-3.5-diniethyoxyphthaIic  acid  ;  Synthesis  of . 

Alimchandani  and  Meldrum 
0-Hydroxyethylaminobenzoic      esters ;       Manufacture     of 

mono-  and  di-  .    (P)  Soc.  Chim.  Usines  du 

Rhone 
Hydroxyl  ions  ;  Determining  concentration  of  in  con- 
centrated solutions    of  alkali  hydroxides.     Fricke 
?>-Hydroxyphenylurea ;    Sweetening  power  of  derivatives  of 

.     Boedecker  and  Rosenbusch.. 

Hydroxysulphonic  acids  ;  Manufacture  of  tanning  substances 

from  N-  and  o-arvlsulpho  derivatives  of  aromatic 

■ .    (P)  Ges.  f.  Chem.  Ind.  in  Basel     .. 

Hydroxytrimethyleneglycine ;     Manufacture   of   .    (P) 

Ivrause    . . 

Hyenanche  giobosa  ;    Constituents  of  .    Henry 

Hygrometers  actuated  by  animal  or  vegetable  fibre.     (P) 

HailiwcU  

Hygroscopic  materials  ;    Drying,  conditioning,  and  regula- 
ting the  moisture  content  of  ■ .    (P)  Carrier, 

and  Buffalo  Forge  Co. 
substances  ;    Apparatus  for  determining  melting  point 

of  — ■ — .    Backer 
Hyoscyamine  ;    Isolation  of .    (P)  Chem.  Fabr.  vorm. 

Sandoz 426a 

Hypnotics  ;   Dialkylhomophthalimides,  a  new  class  of . 

Lumiere  and  Perrm    . .  . .  . .  . .  . .     763a 

Hypochlorite    cell ;     Electrolytic   .    (P)    Gerstle,    and 

Electro- Chemical  Co. 
preparations  for  wound   treatment ;    Manufacture   of 

stable  solid .    (P)  Bayer  und  Co. 

Hypochlorites  ;  Electrolytic  apparatus  for  direct  production 

of .    (P)  Pestalozza 597a, 

Hypochlorous  acid  ;    Strength  of  in  solution,  with 

particular  reference  to  eusol.     McCrae 
Hypoiodous  acid  ;  Determination  and  kinetics  of  — — -  in  acid 

solution.     Cofman        ..  ..  ..  ..  ..     363a 


Ignition — continued. 

temperatures  of  gases  ;   Determination  of 

bubble  method.     White  and  Price 
temperatures  of  liquid  fuels  ;  Spontaneous 


■  by  soap 


687 
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689a 


527 


172a 


399a 
152a 


152A 


675A 
480A 


152a 


7m:?.a 


280a 
363a 


66Ga 


174  a 
414r 


643a* 


217 
137 


517A 
40a 


689a 


347A 


I 

Iceland  ;    Discovery  of  iron  ore  in  ..         ..         ..  321R 

Iceland  moss  as  protective  colloid.     Gutbier  and  Sauer        . .  43a 

Ichthyol  oil ;  Isolation  of  active  sulphur  compounds  of ■ 

and  of  allied  bituminous  tar  oils.     Scheibler       . .  763a 

oils  ;    Chemical  constituents  of .     Scheibler          . .  55a 

Ignition   of   gases   by   the   impulsive   electrical   discharge. 

Wheeler             592a 

of  solid  fuels  ;    Determining  the  relative  temperatures 

of  spontaneous  .    Sinnatt  and  Moore           ..  72T 


54a 
Moore 

36R,  217 a 

Imperial  Mineral  Resources  Bureau 219r 

Import  restrictions  ..  ..  ..  ..  ..  ..       18R 

Imported  chemicals  ;    Prices  of  . .         . .         . .     401r 

Imports  and  Exports  Regulation  Bill  104r 

Imports;    Foreign  ..         ..         ..         ..         ..     401r 

Impregnation  of  articles  of  millboard  or  the  like  to  render 

them  waterproof.     (P)  Slight  and  Lacy      . .  . .       14a 

of  articles  of  pulp-  or  straw-board  ;  Apparatus  for . 

(P)  Slight  and  Lacy  ..  ..         - 14a 

of  material;    Continuous  .     (P)  Minton    ..  . .       15a 

of  material  for  fibrous  insulating  covering  of  electrical 

conductors  ;    Manufacture  of  .     (P)      Brugge- 

mann G33a 

of  paper  and  the  like  ;  Machines  for .     (P)  Mayer  . .     361a* 

of  strawboard.  paper,  and  like  containers,  and  subse- 
quently draining.     (P)  Shirlow        331a* 

of  textile  fabrics  and  other  materials  ;    Apparatus  for 

.     (P)  Taylor        293a* 

of  textile  or  paper  yarns  or  fabrics.    (P)   Deutsche 

Pyroxit  Ges.     . .  . .  . .  . .  . .  . .     445a 

of  textiles,  skins,  and  other  materials  with  liquids  under 

vacuum.     (P)  Quas-Cohen  and  others        . .  . .     514a 

Incandescence  bodies  consisting  of  a  conductor  embodied 


earths ;     Manufacture     of 


(P) 


in    rare 
Rahtjen 

bodies  ;    Manufacture  of .     (P)  Heseler 

gas  mantle.    (P)  Glaser 

gas  mantles  ;    Foreign  competition  in  

gas  mantles;    Importation  of ..      116r.  239r, 

gas  mantles  ;   Manufacture  of from  cellulose.    (P) 

Deutsche  Gasgliihlicht  A.-G.  

gas  mantles  ;    Strengthening  and  increasing  the  lumin- 
osity of  .    (P)  Pope 

mantle  industry  ;    Rare  earths  for  

Incendiary  bombs  and  projectiles ;    Composition  for  . 

(P)  Deutsche  Gold-  und  Silber-Sche  idealist  a  It  vorm. 
Roessler 
composition  for  flame  projectors.    (P)  Fiedler 

compositions ;     Manufacture     of    .       (P)     Ober- 

schlesische  Sprengstoff  A.-G. 
mass.    (P)  Chanard 
Incineration   of   organic   substances    prior   to   analysis   of 

mineral  constituents.     Desgrez  and  Meunier 
Income  tax  deductions 

tax  ;   Liability  of  subscriptions  to  societies  to . . 

Incorporation  ;    New  test  for  .    Perman 

Indanthrene.     See  under  Anthracene  dyestuffs. 

Indene  ;   Manufacture  of  varnish  from .     (P)  Claasz    . . 

India;    Chemical  industry  in  Bengal 

Chemical  Service  committee  for 

Distillation  of  camphor  in .    Simonsen  and  Ghose . . 

Estimated  sugar-cane  crop  of for  1920-21 

Exports  of  opium  from  

Forecasts  of  crops  in  

Forest  Research  Institute  of  

Formation  of  a  school  of  mines  and  geology  in* . . 

Improvement  of  crop  production  in .     Howard    . . 

Indigo  industry  in  

Industrial  progress  in  United  Provinces  . .     184r, 

Industries  in  the  Indore  State 

Manganese  ore  in  ■ 

Mineral  production  of in  1918 

Mineral  resources  of  

Oleo-resin  industry  in  ■ 

Report  on  the  conditions  and  prospects  of  British  trade 

in  at  the  close  of  the  war 

Soap  industry  in  

Statistics  of  indigo  crop  in  .. 

Sugar  and  cotton  crops  for  1919-20  in 

Sugar  industry  in  

Trade  and  industry  in  

Turpentine  and  rosin  in  

Indian  Chemical  Service  ;    Proposed  . .  . .        12r. 

Indian  Chemical  Services  Committee  ;    Report  of  . . 

Indian  Science  Congress  75r( 

Indican  ;    Preparation  of 

Amin 
Indicator  papers.     De  Jong 

Polychromatic .    Moir 

Indicators  ;    Capillarily  active  and  inactive  modifications  of 
higher  fatty  adds  and  their  relation  to  titrations 

with  capillarilv  active  substances  as .  Windisch 

and  Dietrich 613a 

Capillarilv-active    substances    as    in    titrations. 

Windisch  and  Dietrich  138a.  636a 

and  their  industrial  application.     Lubs  . .  . .  . .     430a 

Sodium  alizarinsulphonate  and  other .  Mestrezat  ..     316a 

Indigo  crop  of  China      . .         . .         . .         . .         . .         . .     116R 

crop  statistics ;    Indian  . .  . .  . .  . .       38R 

derivatives  ;  Manufacture  of .     (P)  Konsortium  fur 

Elektrochem.  Ind 399a 

Direct  printing  of  on  unprepared  fabric : 

Baumann  . .  . .  . .  . .  . .     104a 

Caberti  and  others  104a 


from  indigo-yielding  plants. 


815a 
480a 
397a 
224R 
419k 

441a 

99a 
13R 


137a 

430a 

836a 
175a* 

613a 

239R 
186R 
145R 

273a 
111R 

5<»R 

296T 
415R 
187R 
435R 

38R 
353R 
199R 
398r 
485R 
256R 

93R 
112R 
358R 
379R 

80R 
147R 

38R 
20 1R 
167r 

56R 
201R 
167R 
175R 

93r 

10a 
175a 

706a 


SUBJECT  INDEX. 


153 


PAQE 
-continued. 

dyeing  ma.  Mm-.    (P)  Davis  and  Davis           ..         ..  186A 

industry.     Armstrong         131ft 

try  ;    Future  prospects  of  natural  .     Davis  10a 

Industry  in  India 398k 

hifect  of  superphosphate  manuring  on  yield 

and  quality  of  .     Davis            ..         ..         .-  10a 

i  dhak  gum  to  diminisli  loss  of  — —  caused  by  bad 

-  Ming.     I'.ivis          10A 

Ulna    plants ;     Preparation   of  indigo  from   . 

Amin 10a 

Indigi.   I. In.:    Methods  for  discharging  with  glucose. 

Mi rt  and  \\  nsnesseusky            ..          ..          ..  745A 

[ndlgoid  dyes: 

6.8-Dioyanoindigo.    Reich  and  Lenz 224a 

m  1.8*1  hydroxyisoqulnollne.    Herzog           ..         ..  399a 
5-(Dloxv-2.4-pvrimidinc)-2-iiidoleindigo.     Martinet  and 

r 594A 

Manufacture  of .    (P)  Jolles            718a 

Indigotiu  :   Continuous  process  for  preparation  of from 

puthaliniide.     Holland           442A 

Indo-Chlna ;    Rubber  situation  in  291R 

Indole  ;    Determination  of in  biological  media.    Zoller  251A 

hi  e  "i  hydrogen-Ian  concentration  upon  volatility 

of from  aqueous  solution.    Zoller     . .         . .  240a 

UetaDJo  salts  <>t .      Franklin              348A 

Indophenolic    compounds ;     Manufacture    of    .      (P) 

Brassard  and  Crawford,  and  Buckle          . .         . .  481A 
Indorc.     See  under  India. 

Indoxyl  ;  Azoderivatives  of .    Martinet  and  Dornier  . .  292A 

Industrial  chemist ;    Evolution  of  the  .    Jerdan        . .  375ft 

Industrial  Courts  Act.  1919 18R 

Inflammable  liquid  solvents  ;  Distilling  or  recovering  volatile 

.    (P)  Lewis  and  Green            . .         . .         . .  773a 

liquids  :    Electrically  heating  .    (P)  Allgem.  Elek- 

trizitiits-Ges 340A 

IntDatana:    Apparatus  for  continuous  preparation  of  . 

tP)  Kestner 54A* 

Ingots  ;    Production  of  cast  in  vacuum  moulds.    (P) 

Henderson         662A* 

Ink  compound;    Solid  ■.    (P)  Tsutsumi            ..         ..  459a 

steins;   Removal  of from  fabrics.     Gcrhardt      ..  180a 

tablets;   Manufacture  of  .    (P)  Rosenberg         ..  757a 

in  writing  ;    Determination  of  age  of  .     Mitchell 

163k.  577a 

Inks  for  carbon-paper.    (P)  Ohashi 264a 

Solid  .    (P)  Akashi 165a« 

i  -    ut  commercial in  plant  histology.     Bugnon  ..  86a 

Iddal  power  of  chloropicrin  ;  Influence  of  temperature 

and  other  physical  agents  on .     Bertrand  and 

others 80a 

Manufacture  of  : 

(P)  Cheeseman                 557a 

(P)  Chem.  Fabr.  Weiler-ter  Meer       ..         ..  831a 

(P)  Richter           133a 

Manufacture  of for  application  to  soils  or  plants. 

(P)  Hawker,  and  Hawker  and  Botwood.  Ltd.        ..  634a 

Products  serving  as  .     (P)  TruffaUt            ..           ..  634A* 

with  various  soil  .     Davis     ..         ..         ..  699a 

treatment  of  polysulphide  solutions  for  use  as  . 

iP)  Ilolton,  and  Sherwin-Williams  Co 557a« 

Institute  of  Brewing      ..         ..         ..        ..         ..         ..  150r 

Institute  of  Chemistry 91e 

DBf  Of  chemical  assistants      ..          ..          ..          ..  381ft 

I n-i itute  oi  Metals          ..     35R.    109R.    150R.    234R.    318R,  395ft 

Institute  of  Physics       169b 

Institution  of  Gas  Engineers 199ft 

Institution  of  Mechanical  Engineers 412R 

tnstltutio h  ui  Mining  and  Metallurgy 165ft 

Institution  of  Petroleum  Technologists    36R.     90R.     146E. 

182R.  354B.  395R.  413R,  434R 
In-ulating     aluminium-covered     copper     conductors.    (P) 

rcthv  and  others            7lA 

:   Plastic .    (P)  Richard  and  Brady   ..  236A 

materials  ;  Manufacture  of  porous from  kieselguhr 

u.-  like.     (P)  Frydenlund         157A 

moulded   articles ;    Manufacture  of  electrically  . 

■  I  unwald 272a 

ami    protective  coatings ;    Manufacture  of  .    (P) 

II.  and  Stowcll  Fireprooflng  Co 664A 

slabs  :    Manufacture  of  hard  from  leather  waste. 

■  1)  i^ronrose 26A 

Insulation  for  electrical  machines  and  transformers  ;    Dry- 
ing  .    (P)A.-G.  Brown.  Boverieet  Cie.            ..  32a 

leal  .    See  under  Electrical. 

Insulators  ;   Thermal  conductivity  of  solid .    Thornton  3lA 

Interferometer ;     Application    of    to    gas    analysis. 

Edwards            138a 

Intermediates.     See  under  DyesturT. 

International  Chemical  Conference 251 R 

International  Labour  Conference  and  the  eight-hour  day. 

Miall 68R 

Labour  Conference  and  industrial  poisoning      . .         . .  4k 

Inulin  in  artichoke  tubers  ;    Origin  and  transformation  of 

.     Colin 245a 

in  the  globe  artichoke.     Okey  and  Williams    ..         ..  671a 


PAdE 

Inulin — continued. 

Hydrolysis  of .     Hildt  635a 

Production  of  Uovulose  from    41 6R 

Production  of from  plant  juices.     (P)  Daniel     37a.  350a* 

Inventions  ;   Rewards  for  war-time  scientific . .         . .     240R 

Invert  sugar.     See  under  Sugar. 

Invertase  action  ;    Theory  of  .    Michaelis  and  Roth- 
stein       795a 

Detection  of in  honey  of  bees.     Caillas    . .         . .     309a 

Diffusion  experiments  with  highly  active  preparations 

of .    Von  Eulcr  and  others     . .         . .         . .     636a 

of  germinated  barley.    Maestrini  . .         . .         . .     309a 

Influence  of  temperature  and  acidity  on  formation  of 

from  yeast.     Von  Euler  and  Svanberg        . .     463A 

Physico-chemical  investigation  of  hydrolysis  of  sucrose 

by  .    Chaudun 607a 

preparations ;     Preparation    of    highly    active    . 

Von  Euler  and  Svanberg      . .         . .         . .         . .     795A 

Purification  of  highly  active  preparations  of  by 

dialysis.    Von  Euler  and  Svanberg  . .         . .     636a 

Temperature-sensitiveness    of   .    Von    Euler    and 

Laurin 463a 

in  top  yeast.    Von  Euler  and  Moberg 244a 

Iodic  acid  ;    Action  of  very  concentrated  solutions  of 

on  ammonia  gas.     Deniges  and  Barlot      . .         . .     781a 
as  microchemical  reagent  for  gaseous  ammonia.  Deniges    595a 
as    microchemical   reagent   for   soluble    and   insoluble 
compounds    of    calcium,    strontium,    or    barium. 

Deniges 4C9a 

Microchemical  reactions  of .    Bolland       . .         . .     819a 

Preparation  of  .     Lamb  and  others  . .         . .     626a 

Iodic  anhydride ;   Preparation  of  .    Lamb  and  others    626a 

Iodides  ;    Determination  of  .    Kolthoff  . .         . .     155a 

Determination  of  bromides  and in  mineral  waters 

and  brines.     Baughman  and  Skinner         . .         . .     446a 

Oxidation  potentiometric  titration  of in  presence 

of  chlorides  and  bromides.     Kolthoff         . .         . .     229a 
Iodination  of  aromatic  amines   by  means   of  iodine  and 

persulphate.     Elbs  and  Volk  . .         . .         . .     173a 

Iodine  ;  Action  of on  unsaturated  substances.     Huerre    206A 

Antagonistic  action   of  in  respect  to   catalytic 

decomposition  of  an  alkaline  solution  of  sodium 
hypobromite  by  copper  sulphate.    Fleury . .         . .     818a 

Apparatus  for  purifying  .    (P)  Carter,  and  U.S. 

Industrial  Alcohol  Co.  233a 

Determination  of .    Kendall  . .         . .         . .     707a 

Determination  of  in  blood  and  animal  tissues. 

Kendall 70~A 

dusting  powder  ;  Manufacture  of .    (P)  Sulzberger    280a 

Manufacture  of  alkali  chromates  and .    (P)  Datta    266a 

Purification  of  ■ .    (P)  Carter,  and  U.S.  Industrial 

Alcohol  Co 110a 

Use  of ■  for  disinfecting  the  skin.     Seedorf  . .     799a 

value  of  fats  ;  Comparison  of  methods  for  determination 

of : 

Devrient    . .         . .         . .         . .         . .         . .     755a 

Sundberg  and  Lundborg  604a 

value   of  fats  and  oils ;     Determination  of  by 

Winkler's    bromate    method.     Lakhani   and    Sud- 

borough  341a 

Iodine  compounds  ;    Extraction  of from  marine  alga?. 

(P)  Darrasse  Freres.  and  Dupont 499a 

Iodoform  reaction  for  detecting  alcohol ;    Modification  of 

.    Kunz 764a 

Ions  in  ultra-filtrates  and  other  protein-free  solutions ; 
Determination  of  concentration  of  .  Brink- 
man  and  Van  Dam 614a 

Ipecacuanha  alkaloids  ;    Enteric  preparation  of  .    (P) 

Lilly,  and  Lilly  and  Co ....     765A 

preparations;    Determination  o  iipecacuanhic  acid  in 

.    Huerre 500a 

Ipecacuanhic  acid  ;    Determination  of in  ipecacuanha 

preparations.     Huerre  500a 

Ireland  ;    Peat  resources  of .    Purcell 213R 

Iron ;     Action   of   concentrated   sulphuric   acid   on   . 

Fawsitt 147T 

alloy  lining   for   furnaces.    (P)    Copland,   and    Elyria 

Iron  and  Steel  Co 507A 

or  its  alloys  ;    Casting  .    (P)  Falvet         . .         . .       68a 

alloys  containing  nickel  and  chromium.    (P)  Soc.  Anon. 

de  Commentry,  Fourchambault  ct  Decazeville  412a.  412a 
alloys  containing  nickel,  chromium,  and  tungsten  (or 

molybdenum).     (P)    Soc.    Anon,    de    Commentry, 

Fourchambault.  et  Decazeville         . .         . .         . .     412a 

alloys  ;  Corrosion-resisting .    (P)  McClure  . .     520a 

alloys  for  firearms  ;  Manufacture  of .    (P)  Fahren- 

wald 6°1A 

alloys ;     Manufacture    of    chromium-containing    . 

(P)  Fahrenwald  G01A 

and  its  alloys  ;    Manufacture  of  pure  in  powder 

form.    (P)  Allgem.  Elektrizitats-Ges.         . .  413a 

alloys  not  brittle  at  low  temperatures.    (P)  Soc.  Anon. 

de  Commentry.  Fourchambault.  et  Decazeville  . .  412a 
Alloys  suitable  for  protective  coatings  for  — — .    (P) 

A.-G.  der  Dillingen  Hiittenwerke 270a 

-aluminium  bronze  as  acid-resisting  alloy.  Kowalke  . .  158a 
Application  of  rotating  "  reductors  "  in  determination 

of .    Scott  138a 

articles  ;  Colouring .    (P)  Jerma  in.  and  Winchester 

Repeating  Arms  Co.  548a 
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articles  ;   Preparation  of for  coating  by  the  metal 

spraying   process.    (P)   Frankonia    A.-G.,  Abt.   f. 
Metallisierungsanlagen  vorm.  Metallatom  Ges.     .. 

basins  ;   Use  of in  analysis.     Sertz 

Behaviour   of  in    contact   with   sulphuric  acid. 

Fawsitt  and  Pain        

Bessemerising  .    (P)  McCaffery       . .         . .         ','. 

Blue-brittleness  and  ageing  of .    Fettweiss 

Carbonising   .    (P)   Dc    Bats,   and    New    Process 

Metals  Corp. 
cast- ;  Crystalline  nature  of  graphite  aud  temper  carbon 

obtained  from  .    Iokibe 

cast- ;     Desulphurising    .    (P)    Ellis,    and    Ellis- 
Foster  Co 

cast- ;    Influence  of  nickel  and  cobalt  ori  physical  and 

chemical  properties  of  .    Bauer  and  Piwow- 

arsky 

cast- ;     Manufacture    of    fine-grained    soft   — —     (pj 

Marx 

cast- ;    Manufacture   of  refined  from   pig  iron. 

(P)  Verein.  Hiittenwerke  Burbach-Eich-Dudelingen 

cast- ;   Kenning .    (P)  Barnes  and  Center 

castings  ;   Annealing  malleable .    (P)  Howgate  . . 

Cementation  of .    (P)  Luttenschlager 

-chromium  alloys  ;    Manufacture  of  .     (P)  Ballan- 

tine 

-chromium-titanium    alloys ;     Manufacture    of    -. 

(P)  Sicard.  and  U.S.  Ferro-AUoys  Corp 

<  leaning  sheet for  enamelling.     Danielson 

Coating  sheet  with  metals.     (P)  Lippmaira 

Coating with  white  metal : 

(P)  Haas 

(P)  Riley 

-cobalt  alloys  ;    Change  of  length  by  magnetisation  in 

.    Honda  and  Kido       

copper-coated ;     Separating    copper    from    .     (P) 

Hirsch  Kupfer-  und  Mcssingwerke  A.-G..  and  Von 
Grotthus 

Corrosion  of  . : 

Kattwinkel 
Richardson 

Crystallography  of  o-  and  /S .     Giolitti   . .         .'. 

Deoxidation   of  ■ by   means   of   calcium   carbide. 

(P)    Rochlingsche    Eisen-    und    Stahlwerke.    aud 
Eodenhauser 

Determination  of  carbon  in  ■ .    Yensen 

Determination  of  content  of  non-ferrous  constituents, 

especially  carbon,  in  .     (F)  Enlund 

Determination  of  by  cupferron.    Archibald  and 

Fulton 

Determination  of in  iron  ores  by  permanganate  : 

Brandt 

Sehwarz     . .         . .         . .         . .         . . 

Determination  of  minute  quantities  of  in  grape 

must  etc.    Mathieu 

Determination   of    oxygen    in    .     Oberhoffer    and 

Von  Keil 

Determination  of  phosphorus  in  .     kinder  '. . 

Determination  of  phosphorus  in  hematite  ■ and  its 

commercial  importance.    Ridsdale. 

Determination   of  small   quantities  of  as  thio- 

cyanate.    Willstatter 

Determination  of  titanium  and in  rocks.    Ferrari 

Direct  production  of  refined ■  from  titaniferous  ores. 

(P)  Loke  aud  Loke 

Effect  of  chromium  compounds  ou  corrosion  of in 

sulphuric  acid.    Heise  and  Clemente 
Effect  of  various  elements  on  the  electrical  resistivity 

°f •    Norbury 

Electro-deposited  

electro-deposited  ;   Defects  in .    Hughes  . .         .. 

Electro-deposited  ;    Structure  of  .     Hughes 

electrolytic  ;    Annealing  of  .    Cournot 

Electrolytic  deposition  of  .    Macfadyen 

Electrolytic  extraction  of  directly  from  its  ores. 

(P)  Pip 

electrolytic  ;    Manufacture  of  soft .    (P)  Schlatter 

Electrolytic  method  of  cleaning  .    (P)  Marino  . . 

Extraction  of  from  ore.  and  formation  of  alloys 

thereof.    (P)  House 

Extraction  of  from  ores.     (P)  Jones        . .  '.'. 

filings    for    pharmaceutical    use ;     Analysis    of    . 

Hindley 

filings ;      Solidifying     conglomerates     of     .    (P) 

Giesecke 

foundries  of  Lorraine  ;   Fate  of  ■ . .         . .         .. 

Furnace  for  manufacture  of .     (P)  Corsalli 

Furnaces  for  heat  treatment  of .    (P)  August     . . 

Galvanised  .     Set  under  Galvanised. 

grey  cast ;    Growth  of .    Okochi  and  Sato 

grey  cast ;    Strains  in  different  grades  of .    Banse 

grey  ;   Manufacture  of .     (P)  stock 

Hardening  or  like  treatment  of .     (P)  Jones 

Hardening  ■ by  means  of  a  mixture  containing 

titanium.    (P)  Eichler 

Indicating  the  condition  of during  heat  treatment'. 

(P)  Wild  and  Barfleld  

industry  in  Australia 

industry  in  Italy 

industry  j   New  pig in  Northern  Natal 

industry  in  Norway 

industry  ;    Progress  in  in  1919.      McWilliam     . . 

industry  ;   Refractories  in  — — .    Nesbitt  and  Bell    . . 
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industry  in  South  Africa 

industry  in  Sweden 

Influence    of   copper,    manganese,   and    chromium    on 

corrosion  of .    Richardson  and  Richardson  . . 

ingot- ;    Removing  oyxgen.  sulphur,    and  phosphorus 

from  molten  .    (P)  Deutsch-Luxemburgische 

Bergwerks-  und  Hiitten  A.-G..  and  Hilpert 

Iodometric  estimation  of .    Kolthoff 

Lead-coated  .    Baskerville 

made  by  various  processes  ;    Gases  from .    Piwo- 

warsky 

•making  materials  ;    Valuation  of  .    Ridsdale     . . 

malleable  cast ;    Research  in 

Manufacture  of : 

(P)  Blair  and  Clapp       2SA 

(P)  Jackson 

(P)  Lang 

(P)  Stock  and  Blackburn         

(P)  Whyte  

Manufacture  of  alkali  sulphides  and  ■ .     (P)  Bergve 

manufacture  in  Chile 

Manufacture  of in  an  electric  furnace.    (P)  Stock 

Manufacture  of  high-grade  leather  charcoal  for  hardening 

with   simultaneous    extraction   of  fat.    (P) 

Lindner 

Microstructure  of at  high  temperatures.    Rawdon 

and  Scott 

-molybdenum     alloys ;      Manufacture     of    .    (P) 

Deutsche  Holybdaen-Werke 
-nickel  alloys  ;    Change  of  length  by  magnetisation  in 

.     Honda  and  Kido 

-nickel    alloys ;     Constitution    of   .     Hanson    and 

Hanson 

-nickel  alloys  ;   Forgeability  of .    Yensen 

-nickel  alloys  ;    Forging 

nickel-plated;  Preventing  rusting  of .     (P)  Kronen- 
berg,  sen. 

objects  ;    Cooling  of  highly  heated  .     Riedel 

ore  in  Brazil  

ore  deposits  in  British  Columbia 
ore  deposits  in  S.  Russia 
ore  in  Dutch  Guiana 

ore  in  Iceland  ;    Discovery  of  

ore  in  India 

ore  industry  of  Germany  in  1919 

ore  output  in  1918 

ore  in  Switzerland  . .  . .  . .  . .      185R, 

ore  at  Yampi  Sound,  Western  Australia 

ores  ;    Direct  and  complete  reduction  of to  iron, 

steel,  or  cast  iron.    (P)  Jakova-Merturi    .. 
ores;  Electric  furnace  for  smelting — ■ — .     (P)Shipton.. 

ores ;    Electric  reduction  of  

ores ;  Electric  smelting  of with  coke.    Stig 

ores  ;    Microscopical  examination  of  ■ with  special 

reference  to  its  value  in  dressing  processes.   Schnei- 
derhohn 

ores ;    Rapid  analysis  of  .     Little  and  Hult 

ores  ;  Treating  spathic to  render  them  suitable  for 

use  in  manufacture  of  hydrogen.     (P)  Bates  and 
Bates 

ores;  Treatment  of .     (P)  Hay  ward  and  others   .. 

ores ;    Treatment  of  titaniferous  .     (P)  Van  der 

Tooren,    and     Ind.     &.     Mijnbouw    Maatschappij 

•'  Titan  "  

ores  ;    Utilisation  of  titaniferous in  New  Zealand. 

Heskett 

Phosphatic  coatings  for  rust-proofing .    Eckelmanu 

pig- ;    Consumption  of  energy  in  electric  furnaces  in 

manufacture  of  .     Coutagne 

Determination  of  sulphur  in .     Vita 

Manufacture  of  high-phosphorus  — ■ —  and  potas- 
sium-nitrogen-carbon compounds  from  greensand. 

(P)  Meadows 

Production  of in  1918 

pig- ;   Synthetic  production  of  high-grade  foundry . 

(P)  Rombacher  Hiittenwerk  and  others 

plates  ;   Finishing ,     (P)  Williams  and  Nelson 

Potential  necessary  for  electrolysis  of  solutions  of . 

Noyes 

Precipitation  of  tin  by  • 

Bouman 

Kolthorf 

Preventing  rusting  of  — — .    (P)  Koclsch 

Production  of  a  rustless  surface  on .  (P)  Schmidding 

Production  of  a  rust-proof  phosphate  coating  on . 

(P)  Arnold         

puddled  ;  Future  development  in  manufacture  of . 

Fletcher  

Puddling  : 

(P)  Byers  Co 

(P)  Payne  

Qualitative  aud  quantitative  test  for  molybdenum  in 

.    Malowan 

Rates  of  solution  of in  non-oxidising  and  oxidising 

acids.    Richardson 

Recovery  of from  liquors  containing  ferric  salts. 

(P)  Frischer 

Removal  of from  inorganic  salts.     (P)  Natho     295a. 

Removing    scale    oxide    from    surface    of    .    (P) 

Fennie  and  others 

resistant    to    cutting,;     Manufacture    of    .     (P) 

Deutsch-Luxemburgische  Bergwerks-  und  Hiitten 
A.-G..  and  Liitke        .,         ,. 


pig- 
Pig- 


Pig- 


290R 
400R 


752a 


724a 

46a 

268a 

751a 
461a 
340R 

303A* 

001A 

492A 

339A* 

576A* 

108a 

322R 

456A 


330R 
411a 
183R 

302a 

337a 

115R 

38R 

60R 

185R 

321R 

358K 

185R 

63R 

360R 

218R 

196a* 

492A 

320B 

5  73a 


751a 
409a 


23a 
548a 


451a 

157a 


691a 
574a 


6SA 
63R 

68A 
548a 

70a 

569a 
747a 
661a 
29a 

493a 

66a 

160a 
54SA 


365a 
295a 


456a 
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PAOB 

Iron — continued. 

Rust-proofing  : 

(P)  Barnes,  and  Cleveland  Metal  Products  Co.     575A 

(P)  Thompson  and  Alexander 339a* 

Separation     of      aluminium.  [  chromium,      glueinum. 

titanium,  zirconium,  and by  means  of  sodium 

carbonate.    Wenger  and  Wulirmann  . .       46A 

Separation  of from  aluminium  by  precipitation  as 

Prussian  blue.     Hale  and   Burr        767A 

Separation  of from  brass  borings  and  turnings  and 

like  material.    (P)  Sowden 304a* 

i  at  ion    of    manganese    from    by    cupferron. 

Archibald  and  Fulton  585A 

-ili.  ide  ;    Manufacture  of  articles  of ■.    (P)  Petlnot     724a 

-silicon  alloys.    (P)  Homan  and  Keller  ..         ..     694a 

in. on  alloys;    Micrometnllurgy  of .     Bogdan     ..     454A 

ii  alloys ;    Preventing  precipitation  of  graphite  in 

manufacture  of  acid-resisting .    (P)  Muschinen- 

fabr.  Ksslingen  694a.  787a 

-silicon  tubes  unattacked   by  steam  at  temperatures 

above  1000°  C.    Askenasy 786A 

siliconised  ;    Manufacture  of  .    (P)  Dechesne       . .     630a 

Soft  .     Goerena  and  Fischer  . .         . .         . .     751A 

and  steam:  Reversible  reaction  between .  Schreiner 

and  Grimnes 403a 

Suggested  basis  for  an  index  of  corrosion  for  . 

Richardson       000a 

surfaces;    Oxidising .    (P)  Kondelli  ..         ..     238a 

;    Research  association  for ..  ..  ..     219R 

Transformations  of .    Perrier  and  Wolfers  . .         ..     822A 

li.atmcntof  .    (P)  Diederielis 160A 

Treat  incut  of to  prevent  oxidation  or  rusting.    (P) 

Chadwlck  and  others  29A 

turnings,    scrap,    and    the    like ;     Melting   .    (P) 

BadfieM  162a* 

Volumetric  determination  of  .     Houben    ..         ..       85a 

Volumetric  determination  of  mercury,  vanadium,  and 

when  present   in  the  same  solution.     Hinard     707a 

Volumetric  determination  of in  presence  of  hydro- 
chloric acid,  phosphorus,  oxy-acids.  and  organic 
matter.     Richmond  and  Ison  . .         . .      105K,  585A 

works  in  Norway;    State-subsidised  ..         ..     220r 

works  at  Pretoria    . .         . .         . .         . .         . .         . .       12R 

works  in  South  Africa 93R 

wrought- ;    Increasing  the  resistance'of  apparatus  and 

vessels  of to  chemical  action.    (P)  Schiller   . .     145a 

wrought ;  Influence  of  enclosed  slag  on  corrosion  of . 

Richardson        368a 

wrought ;  Mechanical  puddling  in  manufacture  of . 

(P)  Maplethorpe  303a* 

wrought ;    Superficial  hardening  of .    (P)  Jonssen     371a 

-zirconium-titanium  alloys  ;  Manufacture  of .    (P) 

Sleard.  and  U.S.  Fcrto-Alloys  Corp.  ..         ..     415A 

Iron-aluminium  phosphates  ;    Utilisation  of .     Stanley     344a 

chlorides  ;    Oxidising  action  of  sulphur  dioxide  on . 

Wardlaw  and  Clews 781a 

compounds ;     Manufacture    of    .    (P)    Penniman, 

jun..  and  others  231a 

oxide  ;   Furnaces  or  kilns  for  burning  spent .    (P) 

Crowther  . .         . .         . .         . .         . .         . .     570a 

oxide ;    Influence  of  upon   fertilising  action  of 

calcium  cyanamide.     Lemmermann  and  Einecke  . .       75A 
oxide ;    Interaction   of   carbon   monoxide   and   steam 

'  as  conditioned  by  .    Armstrong  and  Hilditch    440A 

oxide  slimes  produced  in  removal  of  iron  from  industrial 

water ;     Conversion    of   into    a    chemically 

active  form.    (P)  Praetorius  und  Co.        . .         . .     191a 
phosphates ;     Oxidising    action    of    sulphur    dioxide 

on  .     Wardlaw  and  others       ..         ..         ..     7MA 

salts  ;  Antagonistic  action  of towards  other  salts  in 

s  measured  by  ammoniflcation  and  nitrifica- 
tion.   Greaves  . .         . .  . .         . .     758A 

Manufacture  of  tough  durable  leather  tanned 

with  .    (P)  Mcnsing 199a 

-alts  ]    Preparation  of  a  solution  of  titanium  salts  and 

.    (P)  Olsen  and  others  335a* 

salts ;    Toxicity  of  to  plants  and  antitoxic  pro- 
perties of  copper  salts  with  respect  to  ferrous  salts. 

Maquenne  and  Demoussy 606a 

Iron  and  Steel  Institute  180R,  336R 

I.ooamyl  alcohol ;  Preparation  of by  Pasteur's  method. 

Martin 701A 

Isoamyl  nitrite  ;   Ammonium  tetroxalate.  a  product  of  the 

decomposition  of .    Sandqvist  and  Mohlin    . .     280a 

Isoboracol ;    Oxidation  of to  camphor.    (P)  Andreau. 

and  Do  Pont  it  Nemours  and  Co.  ..     135a,  611a 

Isobntyl  olaate.    <i')   Preiswerk,  and  Hoffmann-La  Roche 

Chemical  Works  ..  ..  ..  .,  ..     135a* 

Isocyoninea.    See  under  Quinoline  dyestuffs. 

Isomerism;   Electronic  theory  of .    Garner       ..         ..     110r 

Isomers  ;   Properties  oi  optical from  the  biological  side. 

Cushny  4lA 

IsonitroeoacetanUldc  and  its  substitution  products  ;   Manu- 
facture of  — .    (P)  Gcigy  A.-G 9a 

Isopropylideneglyeerol.    See  Acctoneglycerol. 

Italy  ;    Artificial  silk  industry  in  322R 

changes  in  chemical  journals  published  in ..         ..  237R 

.  .     I  bemleal  industry  In  during  the  war      ..         ..  204R 

Iron  and  Bteel  industry'  in  ..         ..         ..         ..  154R 

lignite  production  in ..        ..         ..         ..  417r 

Mercury  production  In 204s 


TAGE 

Italy — continued. 

Paper  Industry  in  340R 

Patent  rights  in as  affected  by  the  war      . .         . .  291R 

Production  of  copper  sulphate  in  In  1920          . .  348R 

Pumice  industry  in  382R 

"  Reparation  "  dyestuffs  in  438r 

Rubber  trade  in  . ,         . .         . ,         , ,         . .  227R 

Soap  trade  of ' .      120R,  227r 

Soda  industry  in  ..          ..          .,          ,.          ,,  275R 

Sulphur  production  of  . .         . ,         . ,         . .  275R 

Sulphur  situation  in  359b 

Synthetic  ammonia  plant  in  ■          .           ' '         "  275R 

Trade  of  in  1919 366R 

Tungsten  in 359K 


Jam;  Determination  of  insoluble  solids  in .    Clemens.. 

Manufacture  of from  fruit  or  other  vegetable  con- 
stituents.    (P)  Bielmann  and  Bielmann 
Jamaica  ;    Agriculture  in  

Proposed  central  sugar  factory  in  

Trade  of  in  1918 

Japan  ;  Amalgamation  of  celluloid  companies  in 

Arsenic  industry  in  

Beet -sugar  industry  in  

British  trade  with  

Caffeine  combine  in  

Camphor  industry  of . .  . .         . .      76R, 

Celluloid  industry  in  

Chemical  and  drug  trade  in  

Chemical  trade  of 

Development  of  the  alcohol  industry  in 

Fertiliser  industry  in  

Glass-making  industry  in  

Institute  for  chemical  and  physical  researches  in . . 

Lead  aud  zinc  industry  in  

Mineral  output  in  Hokkaido        

New  duty  on  dyestuffs  in 

Petroleum  production  in  Echigo 

Phosphorus  industry  in  

Potassium  bichromate  industry  in  

Pottery  industry  in  

Proposed  import  duties  on  chemicals  and  dyes  in . . 

Report  on  commercial,  industrial,  and  financial  situation 
in- ,1914-1919.    Thorne  

Rubber  trade  of 

Soda  industry  in  

Sugar  trade  of  ■ 

Sulphuric  acid  industry  in  

Tinplate  industry  in  .. 

Trade  conditions  in  

Trade  of in  vegetable  oils  and  oil-bearing  materials 

Vegetable  oil  trade  in  

Japan    lac ;    Main    constituent    of    .      Majima     and 

Takayama         

Jellies  ;    Manufacture  of 

Manufacture  of from  fruits  or  other  vegetable  pro- 
ducts.    (P)  Bielmann  and  Bielmann 

Pectin  content  of  ■ — ■ — .     Campbell 
Jerusalem  artichokes.    See  under  Artichokes. 
Jiggers  for  dyeing  and  other  operations  ;    Brake  device  for 

.    (P)  Rawlinson,  and  Mather  and  Piatt,  Ltd. 

Jugo-Slavia ;    Sugar  production  in  

Juniperus  oxycedrus  ;    Essential  oil  of .    Huerre 


169a 

671a 
16R 

440R 
136R 
14R 
416R 
::soi, 
187R 
112R 
306R 
176R 
173R 
245R 
2S9R 
202R 
112R 
202R 
289R 
289R 
348R 
289R 
273R 
380R 
157R 
422R 

327R 
245R 
289R 
202R 
357R 
422R 
422R 
445R 
99R 

792A 

287U 

671A 
581a 


720a* 
381R 
467a 


K 

Kaolin  ;    Drying  .     (P)  Adair 

Exports  of  

in  India 

and  the  like  ;   Mining  or  quarrying .     (P)  Osmosis 

Co.,  and  Highneld 

Manufacture  of  crude  sodium  alum  from  .    (P) 

Linkmeyer 

Sedimentation  of .    Roua  and  Gyorgy 

Shrinkage,  porosity,  etc.,  of  after  being  fired  at 

various  temperatures.    Firth  and  others 

Kaolinite  ;  Constitutional  formula  of  ■ .    Wegscheider  . . 

Kaolins  ;  Elutriation  tests  on  American .    Schurecht  . . 

Karaya  gum.    See  under  Gum. 
Kauri  gum    See  under  Gum. 

Kelp  distillates  ;    Examination  of .     Spencer 

Distillation  of at  low  temperatures.    Spencer 

Potash  from  .     Spencer        . .         . .         .  •      595a, 

Kephalin  ;    Glycerophosphoric  acid  in  .     Levene  and 

Rolf        

Kerosene  ;   Gelatin  as  emulsifying  agent  for .    Holmes 

and  Child  

Ketones  ;   General  method  of  preparation  of .    Moureu 

and  Mignonac 

Manufacture  of .    (P)  Harries         

Reduction  of  aromatic  .    Cohen 


450A 
294R 
358R 


64A 
722a 

820A 
19A 

572A 


622a 
595a 
622a 

133a 

741a 

247A 
675A 
312a 
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Key  industries ;    Bill  for  protection  of 

industries  ;    Protection  of 

Kieselguhr  ;    Manufacture  of  heat-insulating  bodies  of . 

(P)  Fenger-Gron  

Manufacture  of  porous  building  and  insulating  materia! 

from  .    (P)  Frydenlund  

Kieserite  ;    Obtaining  sulphur  from  crude  potassium  salts 

containing   .      (P)    Kiermayer,   and    Hanno- 

versche  Kaliwerke  A.-G. 


Kilns: 


Annular 


(P)  Anderson 

(P)  Carpenter 

(P)  Fidier  and  Maxwell . . 

(P)  Heimrod  and  McKay 

(P)  Silva 

(P)  Somerville 

(P)  West  and  Hodgson 

(P)  Zwermann 


546A, 


PAGE 
439R 
38  4R 

451A* 
157A 


712a 

647A 

519a* 

475a 

475A 

682a 

750a 

784a* 

821a 
475a 

26a 

450A 


(P)  Fehmer  

(P)  Zchner  

Apparatus    for    automatically    discharging   .     (P) 

fr      Candlot 

Brick .    (P)  Sharratt  

for  burning  cement,  lime,  dolomite,  etc.  ;    Compressed 

air   inlet    for   .     (P)    Amme,    Giesecke,    und 

Konegen  A.-G.  288a 

ior  burning  clay  products,  glazed  ware,  and  pottery. 

(P)  Webster 490a 

Ceramic .     (P)  Purdy.  and  Norton  Co 336a 

Continuous  regenerative  gas-fired for  burning  ore 

briquettes  and  refractory  materials.     (P)  Priest  . .     773A 

Decorating  .     (P)  Solon,  and  Potters  Equipment 

Co 750a 

Drying  : 

(P)  Cutler  507A 

(P)  Degen  and  Degen 287a 

Gas-fired  shaft for  burning  or  roasting  non-sintering 

substances.     (P)  Steiger  and  Steiger  . .         . .     144a 

for  manufacture  of  tiles,  pottery,  and  other  ware,  and 

for  other  purposes.     (P)  Marlow 112a 

Operation  of  chamber .     (P)  Meiser  . .         . .     629a 

Operation  of  continuous  down-draught  chamber  . 

(P)  Meiser         366A 

and  other  structures  ;    Heating  arrangement  for  — '■ — . 

(P)  HeUman 811a* 

for  pyrites.    (P)  Fairrie     . .         . .         . .         . .         ■ .     548a 

Rotary  .     (P)  Truesdell  and  Phillips         . .         . .     647a 

Itotary  for  burning  cement  and  the  like.    (P) 

Fasting  691a 

rotary;  Heating by  fluid  or  solid  fuel.    (P)  Fenton 

and  Vivian       . .         . .         . .         . .         . .         . .     392a 

Shaft    with    automatic    emptying    devices.    (P) 

Polysius  . .         . .         . .         . .         . .         -  -         1a 

shaft ;     Discharge    mechauism    for    .     (P)    Gebr. 

Buhler 683a* 

Tunnel  : 

(P)  Benjamin       . .    256a,  356a*,  507a*,  537a,  538a* 

(P)  Booth  336a 

(P)  Dressier,  and   American  Dressier  Tunnel 

Kilns,  Inc 256A,  750A 

(P)  Leisen  and  Dunn 590a 

(P)  Meehan,  and   American   Dressier  Tunnel 

Kilns,  Inc 647a 

(P)  Meiser  475a 

(P)  Whitfield        712a 

Tunnel for  burning  clay  ware.    (P)  Harrop         . .     450a 

of  tunnel  and  car  type  ;    Gas-  or  coal-fired  continuous 

.    (P)  Fidier  and  Maxwell        408a 

of  tunnel  and  car  type ;    Gas-,  coal-,  or  oil-fired  con- 
tinuous   .     (P)  Fidier  and  Maxwell     . .         . .     408A 

tunnel ;    Combustion  chambers  of .    (P)  Dressier, 

and  American  Dressier  Tunnel  Kilns,  Inc.  . .     256a 

Tunnel for  enamelling.     (P)  Benjamin      . .         . .     519a* 

tunnel ;    Firing  of  .    (P)  Owens 820a 

tunnel ;  Firing  of and  furnace  therefor.    (P)  Oweus    820a 

tunnel ;   Firing  means  for  — — .    (P)  Owens    . .         . .     S20a 

Tunnel for  heat  treatment  of  bricks,  pottery,  and 

the  like.     (P)  Ionides,  jun.  297a 

tunnel ;    Multiplex .    (P)  Owens 820a 

Two-chambered  shaft  ■ for  low  temperature  car- 
bonisation of  bituminous  substances.    (P)  Torfent- 
gasung-Stauber  Ges.    . .         . .         . .         . .         . .     815a 

Kinematograph  and  Kinematography.    See  under  Cinemato- 
graph and  Cinematography. 

Kjeldahl  method  ;   Boric  acid  modification  of for  crop 

and  soil  analysis.    Scales  and  Harrison     . .         . .     461a 

Kola  preparations  ;   Analysis  of .    Van  den  Berg        . .     173a* 

Korea ;    Hydro-electric  power  in  . .         . .         . .     306R 

Trade  of  Chosen  in  1919  227R 

Krypton ;    Notes  on  .    Collie 199R 


Laboratory,  Government ;    Report  of  Government  Chemist 

on  work  of for  year  ended  March  31,  1920    . .     328r 

Labour  Conference  ;   International and  the  eight-hour 

day.    Miall 6SR 

Labour-saving  devices  in  chemical  works  ;  Conference  on 163R 

Lac.    See  Shellac. 
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Lac ;    Japan  .    See  under  Japan. 

Lachrymatory  power  of  irritant  substances  ;    Measurement 

of .    Dufraisse  and  Bongrand  . .         . .     801a 

Lacquer  paints.    See  under  Paints, 

Lacquers  ;   Manufacture  of from  cellulose  esters.    (P) 

Chem.  Fabr.  von  Heyden 779a 

Rapid  examination  of  .    Crossley  . .         . .         . .     632a 

Lactates ;    Alkali  as  glycerin  substitutes.    Neuberg 

and  Reinfurth 801a 

Manufacture  of  glycerin  substitutes  from  .    (P) 

Chem.  Fabr.  Goldenberg,  Geromont,  und  Co.        . .     756a 

Lactic  acid  bacteria  ;  Acidity  relations  of .    Svanberg . .     129a 

Detection  of and  its  differentiation  from  tartaric 

acid.    Brauer   . .         . .         . .         . .         . .         . .     657a 

in  human  dietary    . .         , .         . .         . .         . .         . .     236R 

Synthesis  of  — — .    Weiss  and  Downs  . .         . .       57R 

Lactobacillus  pejitoacetieus,  n.  sp. ;  Fermentation  of  dextrose, 

galactose,  and  mannose  by  ■ .    Peterson  and 

others 607a 

an  organism  which  ferments  lsevulose.     Peterson  and 

Fred 381A 

Lactose.     Gillis 201a 

Catalytic  hydrogenation  of .    Senderens  . .         . .     167a 

Determination  of in  altered  milk.     Hildt  . .         . .     169a 

Determination  of  dextrose  in  presence  of .     Hildt..     344a 

Extraction  of  from  whey.    Woodman     . .         . .     309a 

Manufacture  of .    (P)  Martin  . .         . .         . .     201a 

Solubility  of  .    Gillis  829a 

Lsevulose  :  Fermentation  of  ■ by  Lactobacillus  pentoaceti- 

cus,  n.  sp.     Peterson  and  Fred       . .         . .         , .     381A 

Production  of from  inulin      . .  . .  . .     416R 

Production  of from  plant  juices.    (P)  Daniel        . .       37a 

Separation  of  dextrose  and .    Lucius  . .         . .     127a 

Specific  rotation  of .    Vosburgh       668a 

Lagging  material;    Manufacture  of  .    (P)   "  Lipsia  " 

Chem.  Fabr 573a 

Lake  pigments ;    Use  of  tannic,  arsenious.  and  phosphoric 

acids  in  manufacture  of from  basic  dyestuffs. 

Jennison  ..         ..         ..         ..         ..         ..     411R 

Lakes  of  basic  dyestuffs  ;  Production  of with  zinc  ferro- 

cyanide.    Justin-Mueller        . .         . .         . .         . .     719a 

colour- ;  Theory  of .     Brenuer         . .         . .         . .     250a 

Lamp  bulbs  or  the  like  ;  Forming  conducting  seals  for  incan- 
descence   .    (P)  Yanai,  and  Ninon  Denki  Kogyo 

Kabushiki  Kaisha        . .         . .         . .         . .         . .     652a* 

electric  ;  New .    Schroter     . .         . .         . .         . .     183a 

Pointolite .    Higson    . .         . .         . .         . .         . .       55R 

Lampblack  ;   Manufacture  of  hydrogen  and  ■ .    (P)  Ber- 
lin Anhaltische  Maschinenbau  A.-G.  . .         . .     664a 
Plant  for  manufacture  of .    (P)  Viertel,  and  Chemi- 
cal Foundation.  Inc.    ..         ,.         ..         ..         ..     4G0A* 

Lamps,  electric  arc  ;    Carbons  for  .    (P)   Heape  and 

Grylls 8a 

Electric  incandescence .    (P)  Siemens  u.  Haiske    ..     291a 

electric ;  Leading-in  conductors  for  .  (P)  Ander- 
son, and  Genera]  Electric  Co.            . .         . .         . .     291a 

electric  ;   Production  of  filaments  for ; 

(P)  General  Electric  Co.  593a* 

(P)  Westinghouse  Lamp  Co..  and  Hall  . .       99a 

electric ;  Removing  film  from  bulbs  of  used  metallic 

filament .    (P)  Harrison 743A 

electric;    Substances  for  coating  bulbs  of  .    (P) 

General  Electric  Co 716a 

Mercury  arc : 

(P)  Heraeus 566a 

(P)  Nutting,  and  Westinghouse  Electric  and 

Manufacturing  Co.       . .         . .         . .         . .         8a 

Mercury-vapour .    (P)  Cornu  ..         ..         ..     511a* 

Miners'  safety .    Cadman      . .         . .         . .         . .     145R 

Safety and  their  use  in  chemical  industry.  Payman      67R 

Lanolin  ;  Manufacture  of .    (P)  Broadgate  and  Harmon    728a 

Separation  of from  crude  wool-grease  and  the  like. 

(P)  Metzger 272A 

Lard  ;    Fat-soluble   growth-promoting  substance    in  . 

Daniels  and  Loughlin  . .         . .         . .         . .         . .     609a 

Latex.    See  under  Rubber. 

Launderers'  Research  Association  ;  British . .         . .       41R 

Laundry  preparations  ;   Efficiency  of  active  oxygen  in . 

Griin  and  Jungmann    ..         ..         ..         ..         ..       16a 

Lavatera  trimestris  ;  Manufacture  of  textile  fibres  from  — ■ — . 

(P)  Hammer 360A 

Lawsone ;  Constitution  of .    T nasi 594a 

Lawsonia  incrmis ;  Constitution  of  colouring  matter  of  — ■ — . 

Tommasi  . .  . .  . .  . .  . .  . .     594a 

Leaching  machines.    (P)  Dyer  . .         . .         . .         . .         . .     740a 

materials.    (P)  Steen         ..         ..         ..         ..         ..     394a 

tank.    (P)  Giesecke,  and  Ray  Bros.  Corp.  . .         . .     257a 

Lead  accumulator  ;    Reactions  of  the .    Maclnnes  and 

others 416a 

Action  of  water  on  .    Liverseege  and  Knapp    9r,  27t 

Alloy  to  serve  as  substitute  for  antimony  in  hard . 

(P)  Zimmer 161a 

alloy  for  use  as  supports  for  active  material  in  lead  accu- 
mulators ;    Hard  .    (P)  Accumulatoren-Fabr. 

A.-G. 576A 

or  its  alloys  ;   Coating  metallic  surfaces  with .    (P) 

Berlin-Burger  Eisenwerk  A.-G.  . .         . .         . .     303a 

alloys  ;  Manufacture  of .    (P)  Arend  . .         . .       68a 
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Lead — contin  ued. 

Anodic  corrosion  of ■  in  sodium  hydroxide  solutions. 

Brown  and  others 

-antimony  alloys  ;   Determination  of  antimony  in . 

lam  

Attempt  to  determine  if  common could  bo  separ- 
ated into  isotopes  by  centrifuging  in  the  liquid  state. 
Joly  and  Poole  . . 

moil)  alloys.    Harold ., 

Chemical  sheet .    Jones        ..         ..      221r,  2608, 

-coated  iron.     Baskervillo 

Coating  met..!.,  with .    (P)  Montag  und  Laube 

coatings  mi  metals;   Production  of .    (P)  Berlin- 

Burgei  r.i-ehwork  A.-u. 

-oopyer  smelting  process.    (P)  Johnson 

■oopper-slnc  ores  ;  Treatment  of  complex .  llommel 

Determination  of in  acid  solution.     Evers..    266R, 

Determination  of  small  quantities  of in  ores  etc. 

listings 

Pexlnclng .    (P)  Harris         

Extraction  of from  its  ores.    (P)  Elmore     .. 

Extraction  of  zinc  and from  ores.    (P)Elrnore 

hard  ;  Substitute  for : 

(P)  Hancmann  and  Stockmcyer 

(P)  Stockmcyer  and  Hanemann  . .     161a, 

Hardening    effects    of    various    elements    upon    . 

Thicme 

industry  in  Japan ,. 

Influence  of on  catalytic  activity  of  platinum. 

I 

und  like  ores  and  products  ;  Smelting .    (P)  Cavers. 

and  Qarred-Carers  Corp. 

U  urafai  ture  of .    (P)  Greenwood     ..         ..         " 

Manufacture  of  alloys  of  copper,  zinc,  and  .  (P) 

Verelnlgte    Suttenwerke   Burbach-Eich-Diidelingen 
A.-G. 
Manufacture  of  alloys  of  copper,  zinc.  tin.  and  -^— .  (P) 
Vercinigte  Hiittcnwerke   Burbach-Eich-Diidelingen 

Occurrence  of in  South  Africa  '.'.         .'. 

ores ;   Extraction  of  molybdenum  compounds  from  yel- 
low  .    (P)  Deutsche  Molybdaen-Werke. .    724a 

plating  from  sodium  hvdroxide  lead  baths  by  use  of 

addition  agents.      Mathers 

processes  ;    Bill  for  regulation  of  employment  of  women 

and  young  persons  in 384R, 

Rapid  estimation  of in  cassia  oil.     Lubatti 

Recovery  of  silver  and  ■  from  sulphide  ores  and 

metallurgical    products.    (P)    Amalgamated    Zinc 
(De  Bavay's)  .Ltd..  and  Ganelin 

Recovery  of from  solutions.    (P)  Itumbold  . . 

Refining  of : 

(P)  Harris  

(P)  Leathart.  and  Locke.  Blackett.  and  Co.,  Ltd. 

refining  slags  and  residues ;   Complete  analysis  of . 

Stahl 

Removing from  copper  scrap.    (P)  Jones,  and  Wes- 

tmghouse  Electric  and  Manufacturing  Co 

Separation  and  determination  of  bismuth  and Luff 

smelting  ;    Production  of  slags  rich  in  iron  from  

(P)  Buddcus 

-sodium  alloys.    (P)  Stockmeyer  and  Hancmann 
-sodium-mercury  alloys.     Goebel 
-sodium-tin  alloys.     Goebel 

Solubility  in  the  solid  state  of  tin  in .    Parravano 

and  Scortecci 
•sulphur-oxygen  :  Equilibria  in  the  system -.'  Physi- 
cal chemistry  of  roasting.     Reinders 

-tungsten  alloys;  Manufacture  of .    (P)  Falkenberg 

Use  of as  substitute  for  platinum    Huttcr  . . 

-zinc-copper  alloys  ;  Manufacture  of .    (P)  \rend 

and  zinc  deposits  of  Gaspe.    Beidleman 

-zinc  ores  ;  Treatment  of  complex .     Hommcl 

-zirconium  alloys  ;   Manufacture  of .    (P)  Petino't 

and  U.S.  Fcrro-Alloys  Corp 

Lead  arsenate  :  Manufacture  of : 

<P)  Ilarstow.  and  Dow  Chemical  Co.    . . 

JP)  Butler,  and  Harshaw.  Fuller,  and  Goodwin 

(P)  Hcdenhurg  and  others 

arsenate;    Preparation  containing (P)  Goodwin 

and  Latimer  Chemical  Co.      . . 
bora'  peon  

Chl0rDuschaKaPOUr   pressu™    o£  " •  '  Eastman    and 

chromatc  ;    lodomctiic  determination  of  chromic  acid 
in .    Groger 

cbromates :  ...... 

Bock 

i  r    . .  . .  

compounds ;     Use   of  in   the   ceramic  industry'. 

cyanide.     Gupta      .'.  [] 

dioxide  ;  Colorlmctric  determination  of  ^—  in'l'ithare'e 
Morgan  ...... 

hydride.     I'aneth  and  NOrring      ..  

oxides;     Determination    of    volatile    matter   in   - 

Andersen  .... 

peroxide  ;   Manufacture  of  electrodes  composed  of  man- 
ganese peroxide  or/and  — .    <P)  p,ardt 

peroxide  ;  Kegullne .    Palmaer 

pigments;  Manufacture  of .    (P)  Sceley 

plaster  ;  Analysis  of .     Wilkle  and  Wain 

salts;  Manufacture  of .    (P)  Sperry 
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Volatilisation  of  lead  oxide  from 
Flynn    . . 


Lead — continued. 

silicate  melts 

Anders,  n 

sulphate  ;  Problem  ol  reducing  — 

White  -  -  -.     Sit  undtr  White  lead. 

Leather,  artificial ;    Manufacture  of .    (P)  Somcrville 

and  New  York  liclting  and  Packing  Co. 

artificial :   Manufacture  of and  of  similar  products, 

(P)  Reidel        

chamois ;     Manufacture    of   substitute    for      "        (PI 

Kohm 

charcoal.     .See  nndir  Charcoal. 

chrome- ;    Detannlng  : 

(P)  linmendocrfer 

(P)  Lamb  

chrome- ;    Problems  for  research  laboratories'  in  con- 
nexion with .     White 

chrome- ;  Utilising  waste .    (P)  Benncrt     .' ! 

Detection  of  sugar  in .     Grasser 

Determination  and  behaviour  of  free  sulphuric  acid  in 

•.     Inimerhciser 

Determination  of  hide  substance  in .    Chambard 

Drying  varnished  (patent)  .    (P)  Schulz  and  Hey'l 

industry;  Progress  in in  1919.     Thompson 

industry;     Projected    research    institute    for    in 

Saxony 
industry  In  South  Africa     . .         . .        '. .       ' .' .      94°R 
-like  masses  ;  Manufacture  of from  yeast  and  form- 
aldehyde.   (P)  Bliicher  and  Krause 

for  linings,  especially  from  inferior  portions  of  hides  • 

Increasing  the  durability  of .    (P)  Hoffmeister 

and  Paessler 

Manufacture  of : 

(P)  Blatz  and  Blatz 

(P)  Rogers  

Manufacture  of  glazed  kid .    (P)  Zdanowski 

Manufacture  of  tough  and  durable  iron-tanned : 

(P)  Mensing  124a.  ... 

(P)  Stecher  and  others 553 A 

Manufacture  of  waterproof,  vegetable-tanned .    (Pi 

Rechberg 
Manufacture  of  waterproof  wear-resisting  — — .      (P) 
Rechberg 

mocha  ;  Manufacture  of .    (P)  Forse  and  others   '. '. 

Rapid  determination  of  nitrogen  in .     Enna 

Rendering resistant  to  chlorine.    (P)  Askenasy  . . 

Research  Institute  in  Germany  ;  New ■ 

scrap ;     Manufacture    of  food    or  fodder    from    — -' 

(P)  Bader         

Seasoning  .    (P)  Zdanowski 

Sources  of  error  in  Kjeldahl  determination  of  nitrogen 
in and  modified  method  of  expelling  the  am- 
monia.    Kahn  

substitute  ;   Composition  for  use  as and  for  similar 

purposes.    (P)    Christenson,    and    Johns-Manville 

Co.  

substitute ;      Manufacture    of    sole-    .    (P)     Von 

Heynitz 
substitutes  : 

(P)  Drury  

(P)  Matthaei.  and  Armstrong  Cork  Co. 

(P)  Miller 419a 

(P)  Waller  3i3a 

substitutes  ;   Grinding  machines  for  sawdust  to  be  used 

for  .    (P)  Marshall         

treated  with  cellulose  derivatives.  (P)  Byers.  and  Pro- 
ducts Syndicate 

Treatment  of .    (P)  Hawkins 

Treatment  and  utilisation  of  scrap  and  waste .    (P) 

Lansdown  and  Magnus 

Treatment  of  varnished  (patent) .    (P)  Schulz  and 

Heyl 

waste  ;  Manufacture  of  hard  flooring  or  insulating  slabs 

from  .    (P)  Gronrose 

Leaves  ;    Extraction  of  foliage  with  dry  and  moist 

benzene  under  pressure.    Fischer  and   Kleinstiick 

Lecithin  ;   Purification  of .    (P)  Hildebrandt 

Recovery  of from  animal  and  vegetable  substances. 

(P)  Baumann  and  Grossfeld  
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Legal  intelligence  : 

Aluminium    welding    patents ;     Alleged    infringement 

of 

Caustic  soda  contract         

Charter  ;    Alleged  infringement  of . . 

Contract ;    Validity  of  a  pre-war . . 

Copper    sulphate ;     Corrosion    of    ship's 

dissolved  

Explosion  ;   Liability  for  damages  due  to  an  - 

Glucose  ;  Claim  for  damage  to in  transit 

Liquorice ;    Damaged  

Naphtha  ;    Carriage  of  heavy  

Naphthalene  transactions 

Patent ;    Capital  value  of  a  

Picric  acid  ;    Alleged  damage  due  to  

Plant ;  Disallowance  claim  against  useless 

Potash  contract 

Research ;    Donations  for  scientific 

Saccharin  transaction 

Trade  marks  ;  Action  over  similar . . 

Trade  marks  in  foreign  countries 

Whale  oil ;    Dispute  in  connexion  with  

Leguminous  vegetables ;  Renderin 
(P)  Luthje 


582a 
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361R.  383R 

41R 


361R. 


-  more  easily  cooked. 
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Leprosy  and  other  diseases  ;  Substance  for  treatment  of . 

(P)  Paschall 61U* 

Leucite ;    Recovery  of  potash  from  .    (P)  Body,  and 

Metallurgical  Co.  of  America  . .  . .  . .     156a 

Levan  ;  Formation  of by  mould  spores.    Kopeloff  and 

others 668a 

Lichens ;    Production    of    paraffin,    waxes,    oils,    or    fats 

from  .     (P)  Von  Porat 7a 

Lifting.    See  Raising. 

Light  filters  transparent  to  ultra-violet.    Miethe  and  Stenger    313a 
-filters ;    Use  of  sharp-cut  selective  ■  in  spectro- 
photometry researches.    Hnatek     . .         . .         . .       45a 

Glass  colour-filter  or  absorbing  screen  for  artificial . 

(P)  Luckiesh  and  others       296a 

source  ;  Magnesium  as  a  secondary  standard .  Eder    803a 

Lighting  :    Industrial  ■  and  its  relation  to  efficiency. 

Gaster 129R 

Lignin.     Honig  and  Fuchs 330a.  718a 

Acetyl  content  of  .     Schwalbe  and  Becker          . .  718a 

Direct  estimation  of in  cellulosic  materials.  Becker  482a 

pine- ;    Constitution  of .    Klason 778a 

and  its  reactions.    Klason           482a,  778a 

Straw  .     Paschke        778a 

substances  suitable  for  sizing  paper ;    Obtaining  

from    ligninsul  phonic    acids    of    sulphite -cellulose 
waste  lyes.     (P)  Feldmuhle  Papier  und  Zellstoff- 

werke  A.-G 16a 

Lignite  ;   Behaviour  of  low-temperature  tar  from  bituminous 

and    non-bituminous    when    distilled    under 

ordinary  pressure.     Schneider  . .  . .  . .     223a 

Bitumen  of  Bohemian  .     Schneider  . .  . .     259a 

Briquetting  of -.     (P)  Runge,  and  International  Coal 

Products  Corp.  325A 

Carbonisation  of  ■ : 

Geipert 180a 

Pfeiffer 621a 

carbonised  ;    Adsorption  of  gases  by .     McLean  .  .     543a 

carbonised  ;    Density  of .     McLean  . .  . .     540a 

Characteristic  difference  between  low-temperature  tar 

from  and  other  tars.     Fischer  and  Schneider    224a 

Comparison  of  methods  for  producing  tar  and  gas  from 

.     Holzwarth        083a 

Distillation  of .     (P)  Francke  . .  . .  . .       56a 

Extraction  of with  dry  and  moist  benzene  under 

pressure.     Fischer  and  Kleinstuck  . .  . ,  . .     218a 

Gasification  of  .     Weiss  and  Becker  . .  . .     619a 

Influence  of  moisture  content  of on  yields  of  ex- 
tract obtained  with  benzene  in  a  Soxhlet  apparatus 
and  under  pressure.    Fischer  and  Schneider         ..     21 8A 

Manufacture  of  adhesives  from  ■ .     (P)  Gerdes        . .     759a 

mining  ;    Development  of  in  Germany     . .  . .     274R 

Pre-treatment  of  friable  for  gasification  in  by- 
product gas  producers.     (P)  Deutsche  Erdol  A.-G., 

and  others        81  3  a 

production  in  Italy  . .  . .  . .  . .  . .     417R 

Production  of  low- temperature  tar  from  and  its 

use  as  a  source  of  viscous  oils.     Schneider  . .  . .     222a 

Production  of  montan  wax  from .    (P)  Riebeck'sche 

Montanwerke  A.-G.     ..  ..  ..  ..  ..     814A 

Separation  of into  different  groups  of  substances, 

their  characters  and  behaviour  on  dry  distillation. 
Schneider  . .  . .  . .  . .  . .  . .     324A 

soluble     in     alkali    from    the     Niederlausitz    district. 

Schneider  and  Jantsch  . .  . .  . .  , .     259a 

tar.     See  under  Tar. 

Technically  produced  low-temperature  tar  from  . 

Schneider  and  Tropsch  222a 

technology  ;  Proposed  institute  for in  Germany  . .     238r 

Lignosulphonie  acids  ;    Potash  fusion  of .     Honig  and 

Fuchs 330a 

Preparation  of  a  tannic  acid  from  .     Honig  and 

Fuchs 718a 

Lime  ;   Absorption  of by  soils.     Werth  and  Saw        . .  343a 

Action  of in  the  soil.     Hughes         . .          . .          . .  378a 

Annular  furnace  for  calcining .     (P)  Skuballa        . .  491a 

Apparatus  for  slaking  .     (P)  Spoerri  &  Co.         . .  489a* 

Burning in  a  rotary  furnace.     (P)  Katho  . .          . .  658a 

Calcining  .     (P)  Heimsoth 491a 

Carbonation  of  burnt in  soils.     Maclntire  . .          . .  124a 

Compressed  air  inlet  for  kilns  for  burning  .    (P) 

Amme,  Giesecke,  und  Konegen  A.-G.        . .          . .  288a 

Determination  of  in  pelts.     Grasser         . .          . .  730a 

Effect  of upon  sodium  chloride  tolerance  of  wheat 

seedlings.     LeClere  and  Breazeale    . .          . .          . .  243a 

hydraulic  ;    Long-time  tests  of  .     Hiroi    . .          . .  690a 

Influence  of  on  nitrification  of  farmyard  manure 

nitrogen  in  arable  soil.     Barthel  and  Bengtsson    . .  243a 

kilns ;    Apparatus  for  automatically  discharging  . 

(P)  Candlot 26A 

mortar.     Kohlschtitter  and  Walther       . .          . .          . .  25A 

mud  ;     Treatment    of   in    rotary    furnaces.     (P) 

Polysius             . .          . .          . .          . .          . .          . .  22a 

Process  of  treating  .     (P)  Horn 620a 

production  in  South  Africa           94R 

-sand  bricks  ;    Hardening  of  .     (P)  Beil    . .          . .  367a 

Shaft  furnace  for  burning  — ■ — ■  with  built-in  gas  pro- 
ducer.    (P)  Skuballa               256a 

Slaked and  milk  of  lime.     Kosmann          . .          . .  446a 

Slaking .     (P)  Joachim  and  Schulte            ..          ..  267a 

Specifications   for    paper-makers'    quicklime    and    hy- 

drated  653a 


Lime — continued. 

-sulphur  product ;    Manufacture  of  a  dry  .    (P) 

Hedenburg  and  Moburg         . .  . .  . .  . .     424a 

See  aim  Calcium  hydroxide  and  oxide. 
Limes  and  other  "West  Indian  products.     Everington        . .       34R 

Limestone ;    Apparatus  for  drying  or  cooling  .    (P) 

Davis 436a 

in  Mesopotamia        . ,  . .  . .  . .  . .  . .       16r 

Shaft-furnaces  for  burning  powdered .    (P)  Miiller    821a 

Lincrusta  substitute  ;  Manufacture  of .    (P)  Eckl        . .     552a 

Linoleum  ;   Manufacture  of .    (P)  Priest,  and  Du  Pont 

de  Nemours  and  Co.  . .         . .         . .         . .     342a 

Maturing  of .     Fritz  756a 

substitute  ;   Manufacture  of : 

(P)  Deutsche  Konservierungsges 552A 

(P)  Eckl 552a 

(P)  Ligterink        633A* 

Linseed  oil.    See  tinder  Oils,  Fatty. 

World's  production  of  204R 

Lipase  of  castor  beans  and  of  soya  beans.    Barton  . .         . .     340a 
of  germinated  barley.     Maestrini  . .  . .  . .     244a 

preparations ;    Manufacture  of  .     (P)  Willstatter 

306A.  376a 

Splitting  of  oils  by  means  of  .    Sudborough  and 

others 340A 

Liquefaction  of  gases ;    Counter-current  apparatus  with  in- 
ternal expansion  engine  for  .     (P)  Mewes    . .     649a 

of  gases  or  gaseous  mixtures.     (P)  Zack  .  .  . .  . .     255a 

of  gases  ;   Preventing  contamination  with  lubricants  of 

gaseous  mixtures  used  in  .    (P)  Mewes        . .         3a 

of  mixtures  of  vapours  and  gases.     (P)  Lummus   . .     392a 
and  separation  of  gaseous  mixtures.    (P)  Mewes     . .     323a 
Liquids  ;    Apparatus  for  effecting  contact  between  gases 

and  : 

(P)  Darier         179a* 

(P)  Zimmermann,  and  Buhl  Co.      . .  . .     648a 

Apparatus    for    electrical    treatment    of    with 

gases.     (P)  Greenawalt       . .  . .  . .  , .     727a 

Apparatus    for    extraction     of    .     Brauer    and 

Ebert  315a 

Apparatus  for  purification  of  .    (P)  Stone       . .     477a* 

Apparatus  for  raising by  direct  fluid  pressure. 

(P)  Ogden 92A 

Apparatus    for    rapid    preparation  of    homogeneous 

mixtures  of  .     Jolibois  . .  . .  . .       84A 

Apparatus  for  separating  solid  particles  from  . 

(P)  Acton 92a 

Apparatus    for    separating    solids    from .    (P) 

Herrick  648a 

Apparatus  for  treating   ■  with   air  or  gases  or 

vice  versd.     (P)  Bulgin  and  others  ..  ..     476a 

Apparatus  for  treating  with  gases.     (PJ  Sieck, 

jun..  and  Drucker  . .  . .  . .  . .  . .     392a 

Binary  and  ternary  mixtures  of having  constant 

boiling  points.     Atkins       . .  . .  . .  . .     383a 

Chamber  for  drying  .     (P)  Galland        ..  ..     393a 

Combinations  of  pyramidal  surfaces  for  purification 

of  .     (P)  Gaillet  435A 

Effecting  intimate  contact  between  gases  and  ■ 

for  evaporating,  cooing,  concentrating,  washing, 

and  other  purposes.     (P)  La  Bour  . .  . .     713a* 

Electrical  compounding  of  with  gases  or  other 

components.     (P)  Bloom   . .  . .  . .  . .     494a 
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Lubricant  for  chronometers  ;    New  . . 
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Madagascar;    Graphite  situation  in  

Trade  of  In  1918  
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Magnesia;    Manufacture  of  .    (P)  Dutt  and  Dutt  .. 

Manufacture  of  for  artificial  stone  and  ceramic 

purposes.     (P)  Schmid       ..         ..         ..  ,. 
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Magnesium  ;     Acidlmetric  determination 
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(P)  Annable 
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.    (P)  Beck  
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Indicating  the  condition  of  magnetisable  during 

heat  treatment.    (P)  Wild  and  Barfleld    . .         . .       3lA* 

Introducing  alloying  materials  into  molten .    (P) 

Pacz,  and  General  Electric  Co.        . .  . .  . .     414a 

light ;    Recovery  of  from  turnings,  residues,  and 

ashes.     (P)  Hess  520a,  662a 

of  low  melting  points  and  different  specific  gravities  ; 

Apparatus  for  separating  mixtures  of  .    (P) 

Hoffmann  30a 

Manufacture  of  bv  the  alumino-thermic  method. 

(P)  General  Electric  Co 302a 

Means  of  testing  hardness  of .     (P)  Haigh  . .     643a* 

Measurement    of    electrical    conductivity   of   at 

high  temperatures.     Haughton         . .  . .      216r,  724a 

Melting,  and  melting  and  reducing .    (P)  Bennett, 

and  Scovih*  Manufacturing  Co.        . .         . .         . .     456a 

Metastabilrty   of   as    consequence    of    allotropy 

and   its  significance   for  chemistry,   physics,   and 
technics.    Cohen  and  Bruins  . .         . .         . .     661a 

Method  of  making  cast  malleable.    (P)  Webster    620a* 

noble  ;     Obtaining   from   very   dilute  solutions. 

(P)  Zander        662a 

non-ferrous  ;    British .     Louis  . .  . .  , .     194R 

non-ferrous ;      Discussion    on    corrosion    of    . .     432r 

non-ferrous ;    Melting   in   the   electric   furnace. 

Collins 115a 

non-ferrous;    Research  and  industry  of ..  ..     114r 

Non-ferrous  used  in  chemical  plant.    Rhead     . .     128r 

Plating .     (P)  Piersol  549a 

Portable  spring-actuated  devices  for  testing  hardness 

of  on  Brinell  system.    (P)  Fairholme  and 

others 118a* 

powdered  ;    Manufacture  of  for  use  as  catalysts. 

(P)  Ellis  790a 

precious  ;  Preventing  distortion  of at  temperatures 

higher  than  their  fusing  points.     (P)  Peschko,  and 

Dentists'  Supply  Co 415a 

Precipitation  of  from  solutions.    (P)  Gordon     . .     118a 

Preparing  to  be  galvanised  or  coated.     (P)  Har- 

meling  and  Fay  338a 

Preservation  of  .     (P)  Jensen  . .  . .      694a,  788a* 

Preventing  oxidation  of  molten .    (P)  Mcintosh  . .     118a 

Prism  hardness  of  .     Haigh  . .  . .         . .     836a 

Reclaiming  and  refining .    (P)  Partridge    . .  . .     725a 

Recovering from  natural  waters.     (P)  Nagel,  and 

Chemical  Foundation,  Inc 824a* 

Recovery    of    from    ores.      (P)     Welch,    and 

International  Precipitation  Co.        . .         . .         . .     457a 

Reduction  of to  powder.    (P)  Mellor       ..         ..     725a 

Refining— — .     (P)  Nestmann 372a 

refractory ;    Enclosing  pieces  of  graphite  in .    (P) 

Ising  and  Borofski 303a 

refractory :    Process  for  drawing .     (P)  Hisamoto, 

and  Toyo-Kagaku-Yakin-Kabusbiki-Kaiaha  . .     372a 

Removing   impurities    from   molten  .     (P)   White    339a 

Removing    oxygen,    sulphur,    and    phosphorus    from 

molten  .    (P)  Deutsch-Luxemburgische  Berg- 

werks-  und  Hutten  A.-G..  and  Hiipert        ..  . .     724a 

Removing  slag  from  baths  of  molten .    (P)  Thiel, 

and  Chemical  Foundation.  Inc.       . .  . .  . .     725a 

Reports  on  standardisation  of  .     Doerhjckel  and 

others      . .  . .  194a 

Reverberatory  furnaces  for  melting— — .     (P)  Wust  ..     270a 

Solution   of  in  acids   as  related   to  corrosion. 

Richardson        752a 

Subdividing  •  for  use  in  plastic  metallic  packings. 

(P)Lewicki.  and  Chemical  Foundation.  Inc        ..     823a* 

Thermoelectric  power  of  pure .    P6labon  . .         . .     630a 

Treatment  of : 

(P)  Foley  694a 

(P)  Ruder,  and  General  Electric  Co.  . .     603a* 

Treatment  of .  and  of  tools  or  crucibles{made  thereof, 

in  electric  furnaces.     (P)  Marsh      . ,         »•  . .     414a 
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and  air;    Propagation  of  flame  in  mixtures  of  . 
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of  the  mixtures.     Mason  and  Wheeler        . .  . .     775A 
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Payman  95a 
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Methyl  acetate ;    Conversion  of  methyl  chloride  Into  . 

Whlston  384a 
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Heiduschka  and  Wolf 558a 

Schryver  and  Wood       73b,  466a 

Differentiation  of  ethyl  alcohol  and  : 

Pannwitz   . ,  , .         , ,  . .  . ,  . .       38a 

Sabalitschka  245a 

fermentation;    So-called  .    Von  Llppraann  ..     732a 

Manufacture  of .     (P)  Christiansen 350a* 

Manufacture  of  formaldehyde,  methyl  formate,  acetone, 

and   ■ ■    by   dry   distillation   of   formates.    (P) 

Hofmann  ..      ■ 313a 

Poisoning  by 131a 

Research  in  connexion  with  synthesis  of  . .     379a 
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use    as    solvents    for    extraction    purposes.    (P) 

Hennlng  833a 
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and  Simon        312a 
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and  Simon         466a 

Methyl  derivatives  of  arylamino  compounds  ;    Manufacture 

of  .    (P)  Mailhe 511A 

Methylene  chloride  ;   Antiseptic  action  of .    Salkowski    702a 

Methyl  ethyl  ketone  ;    Production  of  from   n-butyl 

alcohol.     King  134A 

Methyl   formate ;    Manufacture   of   formaldehyde,    methyl 

alcohol,  acetone,  and  by  dry  distillation  of 

formates.    (P)  Hofmann        313A 

Methyl   formates;    Industrial   chlorinated  and  their 

anaiysis.    Deleplne 205  a 

N-Methylhexamcthylenetetraraine ;     Manufacture    of    salts 

of .    (P)  Tschunke.  and  Chemical  Foundation. 

Inc 802a* 

Methyl  orange ;   Effect  of  change  In  temperature  on  colour 

changes   of  and   on   accuracy   of  titrations. 

Tizard  and  Whiston S16a 

as  Indicator.    Macrl  611a 

Hcthylpelletlcrinc.     Tanret 638a 

Methyl  red;    Preparation  of .    Desvergnes      ..         ..     611a 

Methyl    0-tetra-acetylglucosidoanthranilate ;     Synthesis    of 

.     Karrer  and  Weidmann  ..  ..  ,.     348a 

0-Mcthylumbclliferone  ;   Formation  of as  a  reaction  of 

acetoacetlc   acid   aud   its   esters.    Arreguine   and 
Garcia 279a 

Metric  system  ;    Report  on  compulsorv  adoption  of In 

United  Kingdom         385a 
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Micro-organisms ;   Toxicity  to and  chemical  potential. 
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Veitch 292a 
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analysis;   Application  of  Aekerman's  refraction  method 

to  - — -.     Langkammerer      . .         , .         . .         . .  39a 

Apparatus  for  atomising  and  drying .    (P)  Chem. 

Verwertungsges.            . .          . .          . .          . .          . .  581a 

Apparatus  for  granulating  or  finely  dividing .    (P) 

MacLachlan 39a 

artificial  ;   Manufacture  of •.     (P)  Erslev     . .          . .  382a* 

Carbon  dioxide  content  of  — —  as  a  basis  for  distinguish- 
ing heated  from  unheated  milk.     Van  Slyke  and 

Keeler 499a 

Carbonic  add  and  carbonates  in  cow's •.    Van  Slyke 

and  Baker         130a 

Composition  of  sediment  obtained  in  Gerber's  butyro- 

meter  in  determination  of  fat  in  .    Relss  and 

Diesselhorst 39A 
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drawn  .    Van  Slyke  and  Baker          ..         ..  130a 

containers      ..          ..          ..          ..          ..          ..          ..  131a 

Decomposition  of  hydrogen  peroxide  by  micro-organisms 

extracted  from  pasteurised .    Fouassier        . .  204a 

Dehydration  of  — .     Wright 128r 

Desiccating .    (P)  Stutzke,  and  Buhl  Co 702a 

Destruction  of  bacteria  in by  electricity.    Beattie 

and  Lewis         292a 

Detection  of  abnormal based  on  hydrogen  ion  con- 
centration.    Baker  and  Van  Slyke 130A 

Detection  of  added  water  in by  means  of  the  re- 

fractometer.    Utz       . .         . .         . .         . .         . .  608a 

Detection  of  hydrogen  peroxide  in  pasteurised by 

means  of  gualacum  tincture.     Fouassier    . .          . .  204a 

Determination  of  added  water  in — — ■.    Goldan.  jun.  39a 

Determination  of  fat  in  .     (P)  Hoyberg   ..      277a.  831a* 

Determination  of  keeping  quality  of •.     Baker  and 

Van  Slyke         130a 

Determination  of  lactose  in  altered .    Hildt        . .  169a 

Differentiation    between    poor   and    adulterated   . 

Hodgson             310a 

dried  ;    Freightage  charges  on  . .         . .         .  -t  223a 

Drying  and  thickening by  means  of  compressed  air 

and  heated  air  or  gases.     (P)  Galland          ..          ..  277a 

Evaporator  and  pasteuriser  for .     (P)  Ruff  . .          . .  733a 

-fat ;   Manufacture  of .     (P)  Phelps  and  others    . .  798a 

Heat  coagulation  of .     Sommer  and  Hart  . .          . .  130a 

Improvement  and  treatment  of .     Rasch  ..          ..  608A 

Influence  of  acidity  of on  velocity  of  inactivation 

of  the  peroxydase  by  heat.     Bouma  and  Van  Dam  169a 

Influence  of  formaldehyde  on  analysis  of .     Porcher  346a 

Influence  of  various  carbohydrates  on  curdling  of . 

Ascnenheim  and  Stern           ..         ..         ..         ..  556A 

Limitations  of  reductase  test  for  determining  quality 

of  .     Rahn            _         . .  796a 

Manufacture  of  condensed  and  evaporated in  New 

Zealand Ilia 

Manufacture  of  humanised  .     (P)  Timpe  . .          .  -  525a 

Manufacture  of  reconstructed .    (P)  Bosworth.  and 

Boston  Floating  Hospital •-  525a 

Micro-organisms  persisting  in after  pasteurisation  : 

their  role  in  decomposition  of  hydrogen  peroxide. 

Fouassier           ..          ..          ..          ..          ..          .  •  637A 

Pasteurisation  of  .     Orla-Jensen      . .          . .          . .  555A 

powder;    Manufacture  of  in  New  Zealand          ..  11  la 

Preventing  the  souring  of .    (P)  Marcus    . .          . .  423a 

Process  for  removing  cream  from .     (P)  Clavel    40a,  7Sa* 

product ;    Condensed  .     (P)  Dick 465a* 

products:    Manufacture  of  artificial  .    (P)  N.  V. 

Jurgen51'  Vcreen.  Fabr.          ..          ..          ..          .,  671a 

records  ;    Interpretation  of .     Monier- Williams     . .  145a 

serum  obtained  by  spontaneous  curdling.     Grossfeld  . .  556a 
serum  ;  Preparation  of for  refractometric  measure- 
ments.    Ambiihl  and  Weiss              ..          ..          ..  464a 

sour ;    Gerber's  method  of  determining  fat  applied  to 

.    Day 830A 

Sterilising  and  preserving  .     (P)  Moscrop..          ..  40a 

substitute  ;  Manufacture  of ,    (P)  Moses    . .         . .  382a 

sugar.     See  Lactose. 

Sulphuric  acid  unsuitable  for  use  in  determination  of 

fat  in  in  Gerber's  butyrometer.     Reiss        . .  637a 

Treatment  of  .     (P)  Buel 246a 

Water-soluble  vitamine  in  .     Osborne  and  Mendel  422A 
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Millboard  ;    Impregnating  articles  of  to  render  them 

waterproof.     (P)  Slight  and  Lacy  . .  . .  . .       14a 
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(P)  Zimmermann         ..  ..  ..  ..  ..       B9A 

Mimosa  bark  and  tanning  extract ;  Sugars  in .    Harvey    242a 

Mineral  constituents  in  organic  substances  ;    Determination 
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Grossfeld  470A 

oils      See  under  Oils,  Hydrocarbon. 

output  of  United  Kingdom  in  1919       . .  . .      362R,  441E 

Rights  (Acquisition)  Bill 187r 

royalties  ;    Nationalisation  of  . .         . .         , .     384b 

waters.     See  under  Waters. 

Minerals  ;    Colloidal  colouring  substances  in .     Doelter     155a 

Development  in  production  of during  last  25  years. 

Merricks  ..  ..  ..  ..  ..  ..     165R 

Micro-ana  I  ytical  determination  of  carbon  dioxide  and 

water  in  .     Almstrom    ..  ..  ..         ..     176a 

Miner's  Bafety  lamp.     Cadman  145R 

Mines  and  quarries  :    general  report,  with  statistics,  1918. 

Part  II.     Labour.     Part  III.     Output       . .  . .       63R 

and    quarries.     General    report    with    statistics,    1919. 

Part  II.    Labour.     Part  in.     Output        . .         . .     441r 

Mining  industry  ;    Report  on  non-ferrous  , .  . .     207r 

Ministry  of  Mines  Bill 240r,  294r 

Mists,  artificial  ;    Production  of  intense  .     (P)  Weiss 

and  Verdier 469a* 

Mixing  and/or  agitating  machines.    (P)  Brinjes  and  Good- 
win, Ltd..  and  Harris  . .         . .         . .         , .     564a 

apparatus  : 

(P)  Bravman        216a 

(P)  Fiorini  590a* 

(P)  Grey 255a 

(P)  Johnson  739a.    773a 

(P)  Webb,  and  Ransome  ver  Mehr  Machinery 

Co 287A 

apparatus ;    Combined   vacuum   drying   and  grinding 

or  and  .     (P)  Ablett 436a 

apparatus   for   granular,   powdered,   or   like   material. 

(P)  Bevin  and  Rawsthorne 179a* 

apparatus  ;    Grinding  and  .     (P)  Maddox  . .     538a 

cacao,   chocolate,  or  the  like  ;    Apparatus  for . 

(P)  Postraneeky ..     465a* 

calculations.     Helbig  ..  ..  ..  ..  ..         1a 

and  comminuting  materials,  e.g.,  alkali  silicates.    (P) 

Phillips  and  Rose        ..  ..  ..  ..  ..     748A 

of  concrete  aggregates  and  materials  of  a  similar  nature  ; 

Apparatus  for  dry  .     (P)  Lea  . .  . .       65a 

concrete   ingredients   or   other   substances ;     Machines 

for  .    (P)  Kiddie  217a* 

gases  and  liquids.     (P)  Morawe  ..  ..  ..  ..     649a 

of  gases  with  tiquids  or  solids ;  Apparatus  for  intensifying 

the  mutual  action  one  on  the  other  during  . 

(P)  Soc.  Anon.  l'Oxhydrique  Franchise     ..  ..     711A 

and  kneading  machines.     (P)  Aeschbach  A.-G.  . .     324a* 

and  like   machines ;    Scrapers  for  use   in  .    (P) 

Shaw,  and  Shaw  and  Co 356a* 

liquid  or  semi-liquid  materials  ;  Apparatus  for  agitating, 

circulating,  and .     (P)  Coles,  and  Allen  and  Co.     144A 

liquid,  semi-liquid,  or  viscid  materials ;    Machine  for 

.    (P)  Sonsthagen  2a 

liquids,  gases,  and  the  like.     (P)  Bruman  . .  . .     507a* 

liquids  and  solids  in  powder  or  granular  form.     (P)  Stier       53a 

materials  with  fluids  ;  Apparatus  for .     (P)  Loomis, 

and  Arlington  Co 136A 

mills  and   the   like  ;    Means  for  discharging  contents 

from  .     (P)  Orr 591a* 

mortar,  concrete,  and  like  material.     (P)  Candlot        . .       65a 
oils  ond  other  liquids ;    Apparatus  for  filtering  and/or 

■ .    (P)  Cox  682a 

operations ;     Means    for    feeding    material    through    a 

rotating   cylinder  whilst  subjected  to  .     (P) 

Sonsthagen        436a 

and    sifting    powdered    and    granulated    substances ; 

Apparatus  for .     (P)  Young 324a* 

Subjecting  material  to  chemical  treatment  and  grinding 

or/and  .    (P)  Ablett 436a 

Mixtures  ;    Graphic  calculations  for  .     Ostwald           . .  321a 
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and  others         399a 
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Monoazo  dyestuffs.    See  under  Azo  dyestuffs. 

Monobromoacetone  ;    Manufacture   of  .      (P)   Riedel 
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divi-divi,       and       quebracho ;      Relative      . 

Wisdom  496a 

Mordants  ;  Manufacture  of .     (P)  Lopez  and  Quaglia  . .     625a 
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Production  of  paraffin,  waxes,  oils,  or  fats  from  . 

(P)  Von  Porat  7a 
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Motor  fuel.     See  under  Fuel. 
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of  in  sugar.    Kopeloff  and  others    . .         . .     380A 

spores  :    Formation  of  levan  by  .    Kopeloff  and 
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Non-toxicltv  of  copper  compounds  for .    Villedieu 

anil  Villedieu 799A 

Quantities  of  preservatives  necessary  to  prevent  growth 

of .    Perry  and  Beal 383a 

Use  of  for  enriching  straw  fodder  in   protein. 
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Mustard  gas.    See  p^-Dichloroethyl  sulphide. 
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Manufacture  of  pure from  coal  tar.    Davy..         ..         8a 

Nitro-.l.rivativcsof .     Dhar 685a 

-P'ltlinlic  anhydride;    The  system  .     Monroe       ..       57a 

Purification  of .     (P)  Kutscbenreuter         ..  ..     398a 
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on  the  fibre.     (P)  Chem.  Fabr.  Griinau  Laudshoff 

uud  Meyer,  and  Bochtcr       . .         . .         . .         . .  625a 
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Anneler SOOA 
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Sugar  supplies  in ■      ..         ..         ..         ..         . .  11  6r 

Netherlands  East  Indies;    Cinchona  trade  of  ..  386R 
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(P)  Cooper,  and  Zircon  Tool  and  Alloy  Co.    . .  C62a 

(P)  Salvati,  and  Soc.  Anon.  Stabilimenti  Eiak  662a* 
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deposits ;     Influence    of   rise    of   temperature    and    of 

depolarisers    on    character    of    electrolytic    . 
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-iron  alloys;  Constitution  of .    Hanson  and  Hanson    336r 

-iron  alloys ;   Forgeability  of .    Yensen     ..         ..     411a 

-iron  alloys ;    Forging  183R 

-manganese  steel ;    Improving  non-magnetic .     (P) 

Theubert  302a 

Manufacture  of  finely  divided  for  catalytic  pur- 
poses by  reduction.    (P)  Schlinck  und  Co.  . .         . .     456a 

Mechanical  properties  and  resistance  to  corrosion  of 
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.     Merica  and  others      . .  . .  . .  . .     454a 

mining  in  Norway;    Suspension  of  ..  ..     438R 

ores ;    Treatment  of  .    (P)  Caron,  and  Clevenger 

and  Caron         603a 

-plated  iron  and  steel  objects ;    Preventing  from 

rusting.     (P)  Kronenberg,  sen 302a 

-plating.     (P)  Todd  and  others 695a 

-plating  of  aluminium  and  its  alloys.  Guillet  and  Gasnier     492a 

Recovery  of  from  cupro-nickel  alloys,  scrap,  and 

the  like.     <P)  McKechnie,  and  McKechnie  Bros.  . .     456a 

resistors ;     Deterioration    of    .    FitzGerald     and 

Moyer 696a 
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or  materials.     (P)  Stanley,  and  International  Nickel 

Co 695a,  695a* 

-steel  ;   Cure  of  flakes  in by  proper  heat  treatment. 

Crouse 692a 

-steer ;  Manufacture  of .     (P)  Cowing  and  Chappell     823a 

•steels  ;  Influence  of  metallurgical  additions  on  anomaly 

of  dilatation  of  .     Guillaume   ..  ..  ..     519a 

-steels  ;    Thermal  change  of  elastic  properties  of . 

Chevenard         547a 

Transformations  of  .     Perxier  and  Wolfers  . .     822a 

in  U.S.A.  in  1918 437R 
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(P)  Lessing 825a 

oxide  ;    Carrying  down  of by  precipitates  of  ferric 

oxide.    Toporescu       . .         . .         . .         . .         . .     625a 

oxide  catalysts  used  in  hydrogenation  of  fats  ;  Regenera- 
tion of  — .     (P)  Vis 198a 

salts  ;    Electrolysis  of  solutions  of .     (P)  Heberlein     456a 

Nicotine ;    Biological   method   for  determination  of  . 

Fiihner 172a 

Removing from  tobacco.    (P)  Von  Rothenburg  . .     247a 

Nigeria;    Trade  of  — —  in  1917         83a 

Trade  of  in  1918 -..     244R 

Nile  sudd  ;   Chemistry  of  the .     Joseph  and  Martin    . .       91t 

Niobic  acid  ;    Solubility  of  gels  of  ■ and  of  titanic  and 

tantalic  acids  in  mixtures  of  hydrogen  peroxide  and 

acid.     Hahn  and  Gille  819a 

Niobium-steel ;   Manufacture  of .    (P)  General  Electric 

Co 787A 

Nitrate.    See  Sodium  nitrate. 

Nitrates ;     Colorimetric   determination   of   in   water. 

Kolthoff             761a 

Colour  changes  of  the  diphenylamine  reaction  for . 

Harvey              530a 

Colour  tests  for  .     Escalch 642a 

Competition  for  Swedish  market  for  . .          . .  59r 

Deliquescence  and  drying  of  ammonium  and  alkali . 

Prideaux            182a 

Detection  of in  milk.     Ambuhl  and  Weiss  . .          . .  464a 

Determination  of  — ' —  in  fertilisers.     Moore    . .          . .  579a 

Determination  of  nitrogen  in with  the  nitrometer. 
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Determination  of in  soils.     Whiting  and  others  . .  793a 

Effect  of  chlorides  on  nitrometer  determination  of . 

Sanders              332a 

Electrolytic  potential  of  the  formation  of  nitric  oxide 

and  from  nitrites.     Pick          446a 

Manufacture  of  alkali .     (P)  Reinau             . .          . .  449a 

Manufacture  of  hydrochloric  acid  and  alkali .    (P) 

Reinau 449a 

Nitrosoindole  test  for  detection  of .    Groenewege  . .  503a 

Non-reduction  of by  seedlings.     Davidson  . .          . .  167a 

Preparation    of   dipheny  la  mine-sulphuric   acid   reagent 

for  .     Haun          612a 

Production  of  .1913-1919 417R 
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of .     Blair            379A 

Short  commercial  analytical  methods  for  determining 

purity  of .    Faber  and  Stoddard        . .          . .  528a 

in  South  Africa 94r 

Nitrating  apparatus.     (P)  Wulflng.  Dahl.  und  Co 766a 

aromatic  substances ;    Apparatus  applicable  for  . 

(P)  Morris  and  Co..  and  Morris 291a 

webs  of  cellulose.     (P)  Niederlander       ..  ..  ..  835a 
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(P)  Du  Pont  de  Nemours  and  Co 64a* 

(P)  Pauling  294a 

Concentration  of  sulphuric  acid  and .    (P)  Bohre  . .  447a 
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Nitric  acid — continued. 

Continuous  concentration   of  dilute  ■ .     (P)   Bayer 

und  Co.  62A 

Distillation  of  a  mixture  of  water,  sulphuric  acid,  and 

.    Pascal 780a 

Distillation  of  mixtures  of  sulphuric  acid  and  . 

Baumann  779A 

Formation  of from  nitric  oxide.     Sanfourche        . .     154a 

Fractionation  of  — — .     Baumann  . .  . .  . .     746a 

Freezing  points  of  mixtures  of  sulphuric  acid  and . 

Holmes  625A 

Manufacture  of : 

(P)  Banigan.  and  Hercules  Powder  Co.         . .     333a 

(P)  General  Electric  Co.  721a 

(P)  Hen  wood        819a* 

(P)  Thomson,  and  General  Electric  Co.        . .     404a 

Manufacture    of    from    ammonia.    (P)    General 

Chemical  Co..  and  De  Jahn  748a 

Manufacture  of from  atmospheric  air.    (P)  Sanders 

and  others        656A 

Manufacture    of    - — -    by    catalytic    oxidation.    (P) 

Maschke  447a 

Manufacture  of  concentrated  : 

(P)  Bergve  and  others 450a* 

(P)  Guye.  and  Gros  et  Bouchardy     ..         ..     627a* 

Manufacture  of  concentrated  from  dilute  nitrio 

acid.     (P)  Reinau        487a 

Manufacture  of  concentrated from  nitrous  gases  : 

Foerster  and  others        . .  . .         . .  . .     484a 

Kaltenbach  . .  . .  . .  . .  . .     655a 

Manufacture  of  high-grade  .    (P)  Wulflng,  DahJ. 

und  Co.  190a 

Manufacture  of  highly  concentrated : 

(P)  Bayer  und  Co 20a 

(P)  Clemm  294a 

(P)  Deutsche  Gasgliihlicht-A.-G 62a 

Manufacture  of from  hot  nitrous  gases.    (P)  Chem. 

Fabr.  Griesheim-Elektron 364a 

Manufacture  of  nitrogen  tetroxide  and  pure  concen- 
trated    from  nitric  acid  containing  oxides  of 

nitrogen.    (P)  Jensen,  and  Norsk  Hydro-Elektrisk 

Kvaelstofaktieselskab  108a.  450a* 

manufacture  by  Schonherr's  arc  process.    Kodera  and 

others     . .  . .  . .  . .         . .  ■  -  . .     817a 

and  its  mixtures  with  sulphuric  acid  ;    Specific  heat 

of  .     Pascal  and  Gamier  187a 

Oxidation  of  ammonia  to .    (P)  Henwood  . .  . .     596a 

vapour  ;   Apparatus  for  condensing  and  purifying . 

(P)  Rosenthal  20a 

vapours;    Condenser  for .    (P)  Hough      ..         ..     190a 

War  experiences  in  manufacture  of  — — .     Walker       . .     445a 

works ;  Report  on  by  the  Alkali  Inspector         . .     277R 

Nitric  anhydride  ;    Manufacture  of  .    (P)  Guye.  and 

Gros  et  Bouchardy 627a* 

Nitric  esters ;   Decomposition  of .    Farmer     . .         . .     639a 

esters  ;    Decomposition  of  by  lime.    Lowry  and 

others 558a 

nitrogen.     See  under  Nitrogen. 
Nitric  oxide ;    Electrolytic  potential  of  the  formation  of 

nitrates  and  from  nitrites.     Pick      . .  . .     446a 

Formation  of  nitric  acid  from .     Sanfourche  . .     154a 

Furnaces  for  production  of  .    (P)   Elektrochem. 

Werke  Ges 688a 

Increasing  the  yield  of  — —  from  four-cycle  gas-engines. 

(P)  Nbh  404A 

Manufacture  of from  ammonia  and  air.    (P)  Bayer 

und  Co.  64A 

Manufacture  of in  gas  engines.    (P)  Gerhardt    . .     688a 

Method  of  working  gas  engines  for  production  of . 

(P)  Gorlinger 447A 

Production  of in  two-cycle  gas  engines.    (P)  Woll     404a 

Transforming  kinetic  energy   of   gases  into  electrical 

energy  and  utilising  latter  for  production  of . 

(P)  Petersen 696A 

Velocity  of  oxidation  of .     Wourtzel         . .  . .     187a 

Nitrides  of  the  alkalis  and  alkaline  earths ;    Decomposition 

of  .     (P)  Chem.  Fabr.  Kalk  Ges 488a 

Manufacture  of  solid  refractory  bodies  from  .    (P) 

Podszus.  and  Chemical  Foundation.  Inc.  . .     450a* 

Synthetic  production  of  .    (P)  Lindblad  . .     192a* 

Nitrification  of  farmyard  manure  nitrogen  in  arable  soil ; 

Influence  of  lime  on .     Barthel  and  Bengtsson     243a 

Nitrlflers;    Products  serving  as  .    (P)  Truffaut         ..     634a* 

Nitrifying  bacteria.     See  under  Bacteria. 

Nitriles ;    Catalytic  hydration  of .     Mailhe     . .  . .     610a 

Direct  conversion  of  nitrous  esters  and  nitro  compounds 

into  by  catalysis.     Mailhe  and  Beliegarde  . .     172a 

New  method  of  formation  of by  catalysis.    Mailhe    349a 

Preparation  of  unsaturated  by  catalysis.    Mailhe    384a 

Nitrites :     Colorimetric    determination    of   in   water. 

Kolthoff  761a 

Colour  tests  for .     Escalch  . .         . .         . .         . .     642a 

Detection  of in  water.    Th^venon  . .         . .     831a 

Electrolytic  potential  of  the  formation  of  nitrates  and 

nitric  oxide  from  .     Pick  ..  ..  ..     446a 

Manufacture  of  aliphatic .    (P)  De  Wilde  . .     247a 

Sensitive  reaction  for .    Hermans  . .         . .         . .     485a 

Nitroacetylcellulose.    Oddo       . .         . .         . .         . .         . .       12a 

Nitrobenzene  ;  Action  of  aluminium  chloride  on  a  mixture  of 

toluene  and  .     Kliegl  and  Huber        . .  . .     777a 

Determination  of  course  of  catalytic  reduction  of . 

Nord 56a 
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Nitrobonzone — continurd. 

-water  Interface  ;   1. in ulrtllK-.it Ion  by  adsorption  at  a . 

ism  ii-anl  100a 

Mfobenxolc   acids;     Oxidation   of   nltrotolucnca   to  . 

i 8a 

Nltrocarl  -'li.\dr.itoa  ;  Manufacture  of .      (P)Anchorfl..     240a 

Nltn  i-  ut  i  -wer  for  gases,  and  constitution 

ol  .     Oddo  12a 

as  aeroplane  dope   ..  20 1R 

Apparatus  (or  mixing with  fluids.     (P)  Loomis,  and 

Arlington  Oo 136a 

compositions  ;    Manufacture  of : 

(P>  Carroll,  and    Eastman    Kodak  Co.  ..      745A 

[Pj  Beel,  MM)   Bilrtimn  Kodak  Co.  ..     541a 

compositions;      Plastic    .     (P)     Dow.    and     Pow 

i  li.  nloal  00 483A 

Detection  of  ligneous  Impurities  In  cotton  and  cotton 

wast.'  i.ir  manufacture  of .      Barrett  ..        81T 

Displacement  of  liquid  In  by  other  liquids  by  aid 

of  electro-osmosis.     (P)  Klektro-Osmoso  A.-G.     ..     374A 

DlsplarhiK*  water  from  by  means  of  alcohol.     (P) 

Elektro-Osmos*  A.-G.  208a 

Estimation  of  nitrogen  In  with  the  nitrometer. 

Beckett 386a 

Examination  of  .     SehrlmpfT  . .  314a.   420a 

Aim  of  low  Inflammability.     (P)  Jarvls  ..  ..     710a 

Mulalng .     (P)  Elektro-Osmose  A.-G.  ..     430a 

Inndng  liquids  containing  .    (P)  Crane,  and 

Arlington  CO 249A 

Gelatinising  In   manufacture   of  explosives.    (P) 

KinUml  and  others 041a* 

German  stability  tests  for and  a  new  beat  storage 

lest.     Lome  and  Pleus  28lA.  468a 

Influence  of  nitroglycerin  on  viscosity  of  solutions  of 

In  ether-alcohol.     Gibson  and  McCall  . .  . .     175T 

Manufacture  of : 

(P)  Claeaaeo  469a 

(P)  Deutsche  Gasgliihllcht  A.-G 803a 

(P)  Vajdafy  429a 

(P)  Vereln.  K6ln-Rottweller  Pulverfabr.        ..     282a 
powder  In  the  form  of  cords  or  threads  :   Increasing  the 

density  or  diminishing  the  porosity  of  .    (P) 

Volth 207a 

powder;     Preparation    of   cotton    cellulose   for   manu- 
facture of ■.     Punter 343t 

powders  ;    Manufacture  of .     (P)  Chem.  Fabr.  von 

Seyden  A.-0 430a 

Precipitation    of    from    organic    solvents.    (P) 

Verelnlgte  Coin-Rottweiler  Pulverfabriken. .  ..     122a 

Process  for  safely  drying  before  gelatinisation. 

(P)  Claesscn 676a 

pulp  ;    Continuous  washing  and  dehydration  of  . 

(P)  Halter       400a 

Purification  of  : 

(P)  Duclaux  469a* 

(P)  Klektro-Osmose  A.-G 60A 

Solubility  of  in  methyl  alcohol.     Luff     ..         ..       34R 

Stabilising  .    (P)  Van  der  Laan 641a 

Viscosity  of  solutions  of In  ether-alcohol.    Gibson 

and  McCall 172T 

Viscosity  of  solutions  of  in  mixtures  of  acetone 

and  water.     Masson  and  McCall     ..  ..  ..     641a 

from  wood  pulp.     Woodbridge,  jun.      ..  ..     38bA 

Nitrocellulose?:  Fractional  precipitation  of  .    Duclaux 

and    \\  oilman 528A 

Nitro-compounds  ;    Analysis  of  aromatic by  means  of 

titanium  trichloride.     English  777a 

•compounds  ;    Direct  conversion  of  — —  Into  nitrites 

by  catalysis.     Mailhe  and  Bellegarde         . .  . .     172a 

•compounds ;     Examination    of    by    means    of 

titanium  chloride  and  sulphate.     Van   Duin       ..     586a 
•compounds  ;  Influence  of  position  of  substituents  on  the 

behaviour  of  aromatic in  the  Kjcldahl  estlma- 

mation  of  nitrogen.     Margosches  and  Vogcl         ..       82a 

-compounds ;    Manufacture  of  .     (P)  Perruche    . .       67A* 

•compounds ;      Preparation    of    aromatic    from 

retene  and  Its  derivatives.     (P)  Arnot       . .  . .     291a 

-compounds ;      Purification     of     aromatic     .    (P) 

Sprengstoff  A.-G.  Carbonit 676a 

-compounds ;       Reduction      of     aromatic     .     (P) 

Trhernlac  and  Davlcs  ..  ..  ..  ..     704a 

-compounds  ;    Reduction  of  aromatic by  means  of 

platinum  and  hydrogen.     Cusmano  . .  . .     328a 

•compounds  ;   Reduction  of  aromatic by  stannous 

chloride  and  by  titanous  chloride,  and  their  volu- 
metric   estimation.     Florcntin    and    Vandenberghe     224A 
-compounds  ;    Titration  and  partial  reduction  of  

with  titanous  chloride.    Van  Duin  . .         ..     130a 

Mtrocotton  :    Calculations  Involved  In  preparation  of  acid 

mixtures  used  In  manufacture  of .     Young  . .     315T 

2-Nltro-4-cyanobcnxa)dehyde.     Reich  and  Lenx      ..  ..     224a 

Nitro-derivatlvea   of  dlpbenylamine.     Van   Duin   and   Van 

Lennep 151a 

•Uerivattvea  of  naphthalene  and  anthraqulnonc.     Dhar    685A 
-derivatives  of  tetrahydronaphtbalene   and   its  homo- 

loguea ;    Manufacture  of  .    (P)  Tctralln  Gcs.    174a 

N'ltroform  ;    Determination  of by  potassium  perman- 
ganate.    McKie            557a 

Nitrogen;    Boric  arid  modification  of  Kjeldahl  method  for 

determination  of  in  crops  and  soils.     Scales 

and  Harrison    . .  . .  . .     461 A 

Catalytic  production  of  -rr-n    (P)  Lang  . .  ..     440a 


Nitrogen  — continued. 

Combustion    of    .     (P)    Geu-erksehaft    des    Steln- 

kotUenbergwerki  "  Lothrlngen."  and  Keltlng       ..    783a 
content  of  plants .   Relation  between  ceJcdum  and 

and  tanotlon  ol  oelcinm.    Pmrkex  nod  Traog  699a 

Detection  of In  organic  compounds  by  Castellana's 

reaction.    Flieringa 470a 

Determination  of  In  rellulnH  and  explosives  with 

thfl   nitrometer.     Mcolardot  and  Vourloud  ..     174A 

Deteruilnatlon  of  in  coal,  coke,  ami  tar.     Park.T     507a 

Determination   of   —   in    nitroc.  lluloeo  and   nil- 

with  the  nitrometer.     Bennett        386a 

i'i  termination  of  rate  of  solution  of  atmospheric 

l.v   water      Ailent-y  and  Itocker       ..  ..  311a 

Determination  of in  sodium  nitrate,  by  the  modified 

Dovarda  method.     Butt                    ..  ..  440a 

Electric  fnrnaee  for  oxidation  of  ,    (P)  Elektro- 

chem.  Werke  Ges.       . .  . .  . .  . .  . .     375a 

Klr.trlcal  fixation    of   atmospheric1  .     (P)    Bloom     782a 

Electrical  separation  of  — —  from  neon  and  mercury 

vapour.     (P)  Skaupy 020a 

Button;    Apparatus  for .     (P)  Nitrogen  Products 

Co 600a* 

Fixation  of  atmospheric  : 

(P)  Haslup  110a* 

(P)  Hidden,  and   Nitrogen  Products  Co.      .,     688a 
(P)  Prinz  zu   Lowrnste  in,  and  Haulf  ..  ..      404A 

(P)  Thorssell  and  others  ..  ..  ..     544a 

Fixation  of  atmospheric  In  a  blast  furnace.    <P) 

Haslup   ..  ..  ..  ..  ..  ..       23a* 

Fixation  of  atmospheric' as   cyanide.     Thorssell     780a 

flxution  by  the  electric  arc  ;  Theoretical  study  of . 

Steinmetz  . .  . .  . .  . .  . .     331a 

fixation  ;    Equilibrium  conditions  in  the  liucher  process 

of  .     Ferguson  and  Manning 17a 

fixation  ;    Furnace  for  — —  : 

(P)  Crowe!!,  jun..  and  Nitrogen  Products  Co.       21a 
(P)  Hidden,  and  Nitrogen  Products  Co.        . .     657a 
Fixation  of  - as  hydrogen  cyanide  by  means  of  an 

electric  arc.     Brlner  and  Bacrfuss  . .  . .  . .     105a 

fixation— a  key  industry    ..  ..  ..  ..  ..     I39R 

fixation  plant  in  Dutch  East  Indies;    Proposed  ..     150B 

fixation  ;   Symbiotic as  influenced  by  the  nitrogen 

In  soil.     Albrecht         653A 

fixation  in  U.S. A 75R 

•fixing  organisms ;     Effect  of  nucleic  acid  derivatives 

and  on  plant  growth.     Bottomloy     . .  . .     200a 

Gas-volumetric   determination   of    ammoniacal,    nitric, 

and  organic  in  mixed  fertilisers.     Baldl     . .     827A 

Influence  of  position  of  substituents  on  behaviour  of 

aromatic  nitre-compounds  in  estimation  of  

by  the  Kjeldahl  method,     Margosches  and   Vogel       82a 
Kjeldahl   method  for  determination  of  .    Phelps 

and  Daudt        351a 

Kjeldahl's  method  for  determination  of as  applied 

to  gelatin.     Bennett  and  Holmes    . .  . .  . .     497a 

In  leather;    Rapid  determination  of .     Enna       ..     730a 

In  leather  ;   Sources  of  error  in  Kjeldahl  determination 

of   and    modified  method    of   expelling   tho 

ammonia.     Kahn         . .  . .  . .  . .  . .     731A 

Manufacture  of  a  mixture  of  hydrogen  and  for 

synthesis  of  ammonia : 

(P>  Ellis  and  Lutkins 231a 

(P)  Gerfin  and  others 656a 

(P)  Harger  516a 

(P)  Harburgcr  Chem.  Werke.  and  Daitz      . .       21a 
Manufacture  of   mixtures  of  hydrogen   and   by 

decomposition  of  ammonia.     Davis  and  Olmstead    362a 
Manufacture     of    technically     pure     carbon     dioxide, 

hydrogen,   and   from   natural   gas   and    air. 

<P)  Herman 267a 

and  methane ;    Composition  of  the  vapour  and  liquid 

phases    of    mixtures    of    .    McTaggart    and 

Edwards  . .  . .  . .  . .  . .  . .     539a 

nitrate-;    Determination  of in  fertilisers.    Moore    579a 

nitric ;     Apparatus    for    determination     of    ■ by 

Dcvarda's  method.     Erlich    . .  . .  . .  . .     530a 

Oxidation  of  in  an  arc  with  alternating  current. 

(P)  Bergmann  Elektrizitatswerke  A.-G 21A 

Rate  of  solution  of  atmospheric in  water.    Adeney 

and  Becker 702a 

Relative  availability  of  nitrate  nitrogen  and  organic 

.     Blair 379a 

Separation  of  air  into  oxygen  and  .     Norton     . .     721a 

Synthetic  production  of  compounds  of  hydrogen  and 

-.     (P)  Harter  and  Braun  295a 

Use  of  potassium   permanganate  In  determining  

in  fertilisers  by  tho  Kjeldahl  method.     Frear  and 

others 344A 

Nitrogen  compounds  for  carbides  ;    Conversion  of Into 

ammonium  compounds.     (P)  Mewes  . .  . .     404A 

compounds;     Combination    of    Solvay    ammonia-soda 

process    with    processes    for   manufacturing   . 

Hamburger 485A 

compounds  ;    Manufacture  of  .     (P)  Jacobs,  and 

Air  Reduction  Co 749A 

compounds  ;     Manufacture  of  from  atmospheric 

air.     (P)  Sanders  and  others  . .  . .  . .     656a 

compounds  ;    Manufacture  of from  carbides.     (P) 

Carlson,  and  Aktlebolaget  Nitrogenlum     ..  ..     450a 

compounds  ;    Manufacture  of  high-phosphorus  plg-lron 

and  ■ — —  from  greensand.     (P)  Meadows              ..       68a 
compounds;    Obtaining  by-products,  particularly  

from  blast  furnaces.     (P)  Ostwald.  and  Chemical 

Foundation,  Inc 570a 
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N  itrogen — coni  in  u  ed. 

compounds     with    oxygen    and    hydrogen ;      Energy 

relationships  of  the  most  important .      Pick     446a 

oxides ;     Absorption   of   ■   by   dilute   nitric   acid. 

Rideal 514A 

oxides  ;    Apparatus  for  catalytic  preparation  of  

from  ammonia.     (P)  Barth 782a 

oxides  ;   Catalytic  process  for  production  of from 

ammonia.     (P)  Permutit  A.-G 688a 

oxides  ;    Condensing .     (P)  Petersen  . .  . .     626a 

oxides ;     Improvements    in    industrial    production    of 

in  arc  furnaces.     Gros  ..  ..  ..     331a 

oxides ;    Manufacture  of  from  atmospheric  air. 

(P)  Herman 404a 

oxides  ;    Recovery  of .     (P)  Guye 294A. 

oxides  ;    Treatment  of  gas  mixtures  containing  . 

(P)  Burdick 489A 

peroxide  ;    Dissociation   constant  of  .      Wourtzel    154a 

products ;     Apparatus    for   production    of   .    (P) 

Thorssell  and  others 820a» 

Products  Committee  ;  Report  of .    Humphrey     . .       25R 

tetroxide ;       Manufacture      of      pure       concentrated 

nitric  acid  and  from  nitric  acid  containing 

oxides  of  nitrogen.    (P)  Jensen,  and  Norsk  Hydro- 
Elektrisk  Kvaelstofaktieselskab        ..  ..      108a,  450a* 

trioxide  ;     Existence    of   in    the    gaseous   state. 

Wourtzel  187a 

Nitrogenous  compounds  ;    Recovery  of  soluble  from 

dilute  solutions,  e.g.,  sewage.    (P)  Richards  and 

Hutchinson 827a 

fertilisers.     See  under  Fertilisers. 

substances ;     Improvement    and    treatment    of    milk, 

blood,  and  other -.     Rasch        608a 

Nitroglycerin  ;    Application  of  Devarda's  method  to  deter- 
mination of  nitrogen  in .    Koehler  and  others    705a 

Determination  of  .     Richmond        ..  ..      199R,  640a 

Differentiation   of  dinitroglycol  and  tri-  .    Mar- 

queyrol  and  Goutal     . .  . .         . .  . .  . .     528a 

explosives.     See  under  Explosives. 
Influence  of  on  viscosity  of  solutions  of  nitro- 
cellulose in  ether-alcohol.    Gibson  and  McCall  . .     175r 
manufacture  ;    Reducing  the  loss  of  nitric  acid  and 

glycerin  in  .     Hofwimmer         . .  . .  . .     468a 

residues  ;    Explosions  during  analysis  of  in  the 

nitrometer.     Witt        . .  . .  . .  . .  . .     641a 

waste  acid  mixtures;    Formation  of  a  solid  phase  in 

.     Dodds 350A 

Nitro-group  ;   Displacement  of by  bromine.    Dhar  . .     703a 

-group  ;    Estimation  of  the  in  aromatic  organic 

compounds.     Callan  and  others       . .  . .  72b,  86t 

-groups  ;    Rapid  determination  of  .     Desvergnes     586a 

-groups  ;  Replacement  of  sulphonic  groups  by by 

means  of  nitrous  gases.     Datta  and  Varma         . .     172a 
Nitrohydro carbons ;     Action    of    aluminium    chloride    on 

solutions    of    in    aromatic    hydrocarbons. 

Kliegl  and  Huber 777a 

Nitrolim.    See  Calcium  cyanamide,  crude. 

Nitrometer :    Explosions  during  operations  with  the  . 

Witt 641A 

Nitronaphthalenes ;      Manufacture    of    chlorinated    . 

(P)  Matter         442a 

Thermal  analysis  of  mixtures  of .     Pascal  ..     511a 

Nitronaphthalenesulphonic    acids ;     Electrolytic    reduction 

of .    Flerz  110R 

Reduction  of .    Fierz  and  Weissenbach    . .         . .     397a 

4-Nitro-jS-naphthol  ;    Manufacture    of  .    (P)    Morgan, 

and  British  Dyestuffs  Corp.  ..         ..  ..     816a 

Nitrophenols  ;    Preparation  of from  benzene.     Vignon     567a 

Nitrosoindole  test  for  detection  of  nitrates.     Groenewege..     503a 

a-Nitroso-0-naphthol  ;      Use     of     in      quantitative 

analysis.    Bellucci  and  Chiucini      . .         . .         . .       46a 

Nitrosonaphthols  ;    Detection  and  determination  of  cobalt, 

copper,    and    other    metals    by    means    of   . 

Brenner  250a 

Nitrosophenylhydroxylamine ;      Uranous     salt     of     . 

Auger 470A 

Nitrosophenylhydroxylaraine-ammonium ;     Preparation    of 

.     Kasanoff  674a 

Use  of in  quantitative  analysis: 

Bellucci  and  Chiucini     ..  46a 

Lundell  and  Knowles     . .  . .  . .         . .     470a 

Nitrostarch  explosives  ;  Manufacture  of .    (P)  Snelling 

and  others         . .  . .  . .  . .  . .  . .     249A 

Stabilising .    (P)  Fliirscheim,  and  Aetna  Explosives 

Co 584A 

Nitrotoluene  ;    Binary  systems  of  a  and   symm.-tri- 

nttrotoluene.     Bell  and  Sawyer        ..  ..  ..     136a 

m -Nitrotoluene  ;  Nitration  of .    Marqueyrol  and  others    528a 

2>-NHrotoluene  ;    Binary  systems  of  the  components  1.2.4- 

dinitrotoluene,    1.2.4.6-trinitrotoluene,    and    . 

Bell  and  Herty,  jun.  84A 

Refractive  indices  of  mixtures  of  1.2.4.6-trinitrotoluene, 

1.2.4-dinitrotoluene,  and  ■ .     Bell  and  Cummings     136a 

Three-component  system    1.2.4-dinitrotoluene,    1.2.4.6- 
trinitrotoluene,  and .      Bell  and  Herty,  jun.       84a 

Nitrotoluenes  : 

Bell  and  Cummings         . .          . .          . .          . .  136a 

Bell  and  Herty,  jun 84a 

Bell  and  Sawyer              136a 
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Nitrotoluenes — continued. 

Oxidation  of  to  nitrobenzoic  acids.    Bigelow  ..         8a 

Synthesis  of  .    Brady  and  Williams  ..         ..     776a 

Nitro-urea  ;  Use  of in  explosives.    (P)  Badische  Anilin 

u.  Soda  Fabrik  208a 

Nitrous    acid  j     Action    of   on    coloured    indicators. 

Matignon  and  Gire      ..  ..  ..  ..  ..     485a 

Stabilisation  of in  connexion  with  reactions  carried 

out  with  this  compound.     Briner  and  Jonas      . .     399a 

Nitrous  anhydride  ;  Properties  of ■  pure,  or  in  solution  in 

nitrogen  peroxide.    Baume  and  Robert    . .         . .       61a 

Nitrous  esters  ;    Direct  conversion  of  ■  into  nitrites  by 

catalysis.    Mailhe  and  Bellegarde    . .         . .         . .     172a 

Nitrous  fumes  ;  War  experiences  in  recovery  of .  Walker     445a 

gases;    Absorbing  ■ in  stages.     (P)  Pauling  ..     334a 

is     Absorption  of  .    (P)  La  Cour,  and  Norsk 

Hydro-Elektrisk  Kvaelstofaktieselskab       . .         . .     656a 

Manufacture  of  concentrated  nitric  acid  from : 

Foerster  and  others        . .         . .         . .         . .     484a 

Kaltenbach  ..         ..         ..         ..         ..655a 

Manufacture  of  nitric  acid  from  hot .     (P) 

Chem.  Fabr.  Griesheim-Elektron      ..         ..         ..     864a 

gases  ;   Sudden  cooling  of  hot .    (P)  Mewes      190a,  447a 

gases  ;    Use  of  for  preparing  organic  nitro-com- 

pounds.     Datta  and  Varma  ..  ..  ..     172a 

Non-ferrous  metallurgy  ;   Progress  in in  1919.   Wagner      SIR 

metals.     See  under  Metals. 
Non-inflammable  fabrics  ;    Impregnation   process  for  pro- 
duction of .    (P)  Naher  13a 

films  or  filaments  for  cinematographic  and  other  In- 
dustrial   purposes ;     Manufacture    of    .    (P) 

Stevenson  281a 

"  Norit "  ;    Adsorbent  power  of  compared  with  that 

of  blood  charcoal.     Kruyt  and  Van  Duin    ..         ..     814A 

Norway  ;  Aluminium  manufacture  in . .         . .         . .     220R 

Carbide  industry  in  . .         . .         . .         . .         . .     133R 

Chemical  exports  from  ■ ..  ..  ..  ..     263R 

Critical  position  of  pyrites  industry  in  . .         . .       77R 

Discovery  of  pyrites  in  — —       . .         . .         . .         . .     400r 

Iron  and  steel  industry  in  ..         ..         ..         ..     275r 

Potash  felspar  in  133R 

Report  on  commerce  and  industry  of to  end  of 

1919.     Paus 364R 

Rubber  trade  in  312r 

State-subsidised  iron  works  in  . .  . ,  . .     220R 

Suspension  of  nickel  mining  in  . .         . .         . .     438r 

Zinc  smelting  in  322r 

Novocaine  ;   Aromatic  analogues  of .    Von  Braun  and 

Kirschbaum      . .         . .         . .         . .         . .         . .       8lA 

Relation   between  chemical   constitution  and  physio- 
logical action  in  homologues  of .     Kanim     . .     500a 

Noxious  vapours  ;    Abatement  of  smoke  and  . .     440R 

Nucleic  acid  derivatives  ;  Effect  of  nitrogen-fixing  organisms 

and on  plant  growth.     Bottomley       ..  ..     200a 

Structure  of  yeast  .    Levene  . .         . .         . .     246a 

of   yeast ;    Structure   of  .    Ammonia  hydrolysis. 

Levene 133A 

and  yohimbine  ;    Manufacture  of  readily  soluble  com- 
pounds of .     (P)  Weinert  765a 

Nuts  as  source  of  vitamin  A.    Coward  and  Drummond    . .     798a 


o 

Oat  straw  ;  Sugar  in .    Collins  and  Spiller       . .         . .  66T 

Erratum  82T 

Oats  ;  Composition  and  properties  of  grain  and  straw  of . 

Berry 797a 

Nutritive    value   of   proteins   of   .     Osborne   and 

Mendel 38U 

Obituary.    Fletcher,  A.  E 332r 

Groves,  C.  E.           83E 

Huntington,  A.  K.              162k 

MacArthur,  J.  S ..         ..  161E 

Messel,  R 160b 

Pickering,  P.  S.  U.            448E 

O'Shea,  L.  T 192E 

Reynolds,  J.  E 122K 

Smart,  B.  J.             388E 

Smith,  Watson        191R 

Tipler,  F.  C.             350R 

Will,  W 169K 

Wilson,  L.  P 368K 

Ochre  streams  of  the  valley  of  the  Don  and  Lcxley.  Hawarth 

and  Evans        394b 

Octonitroethylenediphenyldiamine  ;     Preparation    of  . 

(P)  Meister,  Lucius,  und  Briining    . .          , ,          , .  315a 

Odorous  substances  ;    Fixation  of  in  solid  or  liquid 

media.    (P)  Braemer 207A 

(Edema  ;    Manufacture  of  preventive  and  curative  agents 

for  ■ .    (P)  Piorkowski 174a 

Oil-bearing  materials  ;    French  trade  in  . .          , .  445R 

-bearing  materials  ;    Japanese  trade  in  . .         . .  445E 

burner ;    High-pressure  .    Jones     , .         . .         . .  180k 

-cake  ;    Importance  of as  fodder.    Sabalitschka  556a 

-cakes  and  the  like  ;   Adapting for  nse  as  human 

food.    (P)  Erslev        423a 
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Oil — continued. 

and  Colour  Chemist*'  Association  73R 

colours  ;  Solvent  lor  removing  dried .    (P)  Tetralln 

i;,s 665a 

Crudo  .     See  imrfsr  Oils,    Hvilri.riirl'.'n. 

emulsions ;     Apparatus    for   treatment    of   .    (P) 

Mch.ll.hen  179A 

emulsions;  Separation  and  examination  of .  Claser    664a 

emulsions  ;    Technical  methods  for  separating  aqueous 

.    M6sclekl  and  Kllng 741A 

fuel.     See  under  Fuel. 
•gas.    See  under  Gas. 

(las  .     See  under  Oils.  Ilvdrocarbon. 

-like  products  ;  Obtaining  neutral (P)  Wcndrlner    359A 

preparations ;     Determination    of    ammonia    In    . 

Welwart  727a 

preparations    in    dry    form ;      Medicinal    .    (P) 

Dunham  640a* 

•presses.    (P)  Greon  682a* 

-presses  ;    Automatic  continuous  hydraulic  .     (P) 

11.  Im  and    lUboll  825A 

-presses ;      Tress-plato    for    .     (P)     Henry,    and 

Murray  Co 632a* 

-proof  containers  ;   Acid-proof  and .    (P)  Jones    ..     507a 

resources  of  the  lsrltish  Empire.    Cadman        ..         ..     214R 
-seed  :  Controlling  feed  of to  roller  mills.     (P)  Lee 

and  others         . .  . .  . .  . .  . .  . .     664a* 

••eed  Industrv  In   Egypt 11°R 

-aeeds  ;    Cultivation  of  in  South  Africa   ..  ..     202R 

-seeds  ;  Disintegrating  and  extracting  liquid  from . 

(P)  Holier         665a 

-eeeds  market  In  Holland  119k 

-seeds  and  nuts  in  Guatemala     ..         ..         ..         ..     154R 

Trade  of  Hongkong  In  311k 

and  soap  solutions  ;  Manufacture  of .    (P)  De  Cew    273a 

solutions ;    Emulsifying  .    (P)  De  Cew     . .         . .     273a 

-stills.     (P)  Duncan  539A 

storage   tanks ;     Heat-reflecting   properties   of   colours 

applied  to  .    Gardner 91a 

•applies  ;    Agreement  with  Franc*  In  regard  to . .     239r 

Olllness  and  lubrication.    Decley        51a 

Oils  :    Air-lift  system  for  raising .     Stirling      . .         . .     182b. 

Apparatus  for  cracking : 

(P)  Adams,  and  Texas  Co 7A 

(P)  Jones  221a 

Apparatus  for  determining  fluidity  of at  low  tern- 

I-nitures  812a 

Apparatus  for  extraction  of  .    (r)  Engel  ..     417a 

Apparatus  for  Altering  and  or  mixing .    (P)  Cox  . .     682a 

Apparatus  for  hydrogenating .     (P)  Blair,  Campbell, 

and  McLean,  Ltd.,  and  others  ..         ..         ..     651A 

Apparatus  for  intensifying  the  mutual  action  of  gases 

and  liquids  or  solids  in  the  hydrogenation  of . 

(P)  Soc.  Anon.  I'Oxhydrique  Fran.alse     . .         . .     711A 
Apparatus  for  recovering  from  shale  and  other 

carbonaceous  materials.    (P)  Wallace        . .         . .     743a* 
Apparatus  for  separating  from  water.    (P)  Car- 

ruthers  and  Co.,  and  others  ..         ..         ..     145a* 

Boiled  .    See  under  Oils,  Fatty. 

Catalysis  applied  to  oxidation  of  .    Morrell     128R,  153t 

from  compressed  oil-gas.     Mansukhan!  and  Sudborough    324a 
Constant-temperature    still-bead    for    fractionation    of 

light .     Washburn  147a 

containing  phosphoric  acid  ;   Manufacture  of .     (P) 

i ■hem.  Fabr.  Florshcim  Noerdlinger  . .         . .       72a 

Conversion  of  liquids,  fluids,  and  of to  lower-boiling 

oils.     (P)  Adams,  and  Texas  Co 182a 

Converting into  dry  powders.     (P)  Marcus  . .     802a 

Cracking  of .    (P)  Adams,  and  Texas  Co 7a 

Deodorising : 

in  Alexander 728a 

(P)  Ver.  Chem.  Werke  A.-G.,  and  Liidecke     . .     376a 
Deodorising,  purifying,  distilling,  and  vaporising . 

(P)  Bateman 272a 

Determination  of  iodine  value  of  by  Winkler's 

bromatc  method.     Lakhani  and  Sudborough       . .     341a 

Drving .    See  under  Oils,  Fatty. 

Edible  .     See  under  Oils,  Fatty. 

Extracting from  shale  and  similar  bituminous  rocks 

in  rilit.    (P)  Day        539a 

it  ton  of  .     (P)  llollmann        ..         ..     459a,  728a 

Extraction  of from  fatty  substances.     (P)  Rogers     240A 

Extraction  of  from  vegetable  fruits.    (P)  Gavin, 

and   !>ever  Bros.  . .  . ,  . .  . .  198a* 

Extraction  of from  vegetable  seeds,  nuts,  and  the 

liki       (P)  Downs  and  others  459a* 

Extract  Ion  of by  volatile  solvents.    (P)  Macllwaine 

.ml    lloldcroft 163a 

Extraction  of from  wet  sludges.    (P)  Jones,  and 

Sharpies  Bpedalty  Co.  240a 

fuel-;  Tentative  regulations  for  storage  and  use  of 57R 

Fume  loss  in  boiling  .     Gardner  and  Parks        . .     495a 

Furnace  for  stills  for  cracking .    (P)  Wellman,  and 

Kansas  City  Gasoline  Co 221a 

heavy ;     Heating    metallurgical    furnaces    with    . 

i;..nvy 299a 

Hydrogen-circulating  apparatus  for  hydrogenation  of 

.    (P)  Ellis  651a 

hydrogenated  :   I'se  of In  manufacture  of  tin-plate. 

Collins  and  Clarke 26SA 

Hydrogenation  of  : 

IP)  Ellis 551A 

I  r.  jacque "89a 


Pardee  and  lteld 
purifying  .    (P) 

'(!•)   Calvert!!  !! 


OUa — continue./. 

(t)  Martin  305A, 

(P)  National  Electro-Products,  Ltd 

Influeii'v    ..I   ester   transi>osltton    In    determination   of 

saponification  values  of . 

and  the  like  ;    Deodorising  and 

Oalvort 

and  tin'  like, ;  Treatment  of 

Manufacture  of  catalysts  for  hydrogenating 

(P)  Kills 

(P)  Moore,  and  Brown  Co. 
Richardson 

(P)  Schuck  

Manufacture  of  edlblo  and  technical  .     (P)  Byk- 

Quldenwerke 
Manufacture  of  fullers'  earth  for  refining  of .     (P) 

Kuhlndorfer 
Manufacture  of  low-boiling  from  higher  boiling 

petroleum  and  related  oils.    (P)  Cobb,  and  Stan- 
dard Oil  Co 

Manufacture  of  pale,  readily  drying  — —  from  acid 

rosins  from  refining  of  benzene.    (P)  Schuuinier   . . 

Manufacture  of  viscous .    (P)  Bornor 

Manufacture   of    viscous   readily   converted   Into 

water-soluble  products.    (P)  Tetralln  Ges 

Mineral .    See  under  Oils,  Hydrocarbon. 

Neutralisation  of .     (P)  Arblni         

Neutralisation  of by  esteritlcatlon  of  the  free  fatty 

acid.     (P)  Schlinck  und  Co 

Obtaining  distilled  products  from .     (P)  Stapp    . . 

Obtaining  seml-coko  and from  coal  in  rotary  dis- 
tillation apparatus.     (P)  Fischer 

Production  of  fuel  and  lamp  (solar)  > from  coal. 

r.lmid     .. 
Production    of   from    peat,    peat-straw,   mosses, 

lichens,  algse,   grass,  straw,  pine-needles,  and  the 

like.     (P)  Von  Porat 

Production  of  from  shale  and  other  bituminous 

minerals.    (P)  Zeller  und  Gmelln 

Purification  of .     Lach  

Rapid  determination  of  water  In .     Oertel 

Recovery   of  from  soap-free   waste   water.    (P) 

N.  V.  Jurgens*  Vereen.  Fabr. 
Removal  of  catalyst  poisons  from  by  means  of 

fullers'  earth  prior  to  hydrogenation.     Ueno 
Removing    or   decreasing    objectionable    odours    from 

treated .     (P)  Boogc,  and  Du  Pont  de  Nemours 

and  Co.  

resistant  to  changes  of  temperature.     Eisenstein 
Separating from  mixtures  by  means  of  continuous 

distillation  and  concentration  columns.     (P)  Mas- 

chlnenbau  A.-G.  Golzern-Grimma 
Separating  light from  washing  oil.    (P)  Koppers, 

and  Koppers  Co. 
Separating  or  separating  and  recovering  (and  if  desired 

washing)  from  water  or  other  liquids.    (P) 

Linden 

Shale .     See  under  Shale. 

Splitting  — —  with  germinating  and  resting  castor  seeds. 

Laiwala 
Splitting  for  manufacture  of  glycerin  and  fatty 

acids.     (P)  Twitchell  Process  Co 

Splitting  of by  means  of  castor  seed  lipase.    Sud- 
borough and  others. 

Still  for  cracking .    (P)  Gray 

Trade  of  Hongkong  in 

Turbidity  temperature  of .    Parkes 

Oils,  Essential : 

Artemisia  annua  oil :    constitution  of  artemisia-ketone. 

Asahina  and  Takagi 
Artemisia  glutinosa  oil.     Bennett 

Cassia  oil ;   Rapid  estimation  of  lead  in .     Lubattl 

Chenopodium  oil  from  various  sources  ;    Composition 

of .     Nelson  . .  . .  . .  .  • 

Determination    of   cineol    in   .     Kleber   and   Von 

Rcchenberg 
Eucal'iptus  megacarpa  oil ;    Occurrence  of  terpinene  in 

- — .     Smith 

Eucalvptus    oil ;     Determination    of    cineol    In    . 

Cocking 610a, 

Extracting from  peel  of  citrus  fruits.    (P)  McDer- 

mott 
Juniperus  oxi/cedrus  oil ;    Chemical  characters  of . 

Huerre    . . 
Moxla  grosseserrata  oil.     Murayama 

Production  of in  Spain         

Pseudo-iodine  value  of .     Huerre 

Rose  oil ;  German  extracted .     Elze 

Rose  oil  (otto  of  roses)  in  Bulgaria 

Rubiera  multif><la  oil.     Nelson 

Sandalwood  oil ;  Australian 

Sandalwood  oil  in  Western  Australia 

Solvent  for  extraction  of .    (P)  Tetralln  Ges. 

Tea  leaf  oil ;   Unsaturated  alcohol  of .    Van  Rom- 
burgh     

Oils,  Fatty  :  «... 

Animal  oils  ;   Value  of as  sources  of  vitamin  A. 

Drummond  and  Coward         . .  .... 

Arachis  oil ;    Composition  of  fatty  acids  from  . 

Heidusehka  and  Felser 

Arachis  oil  trade  of  Hongkong ■  • 

Boiled  oils  :   Determining  acid  value  of .    Gardner 

and  Coleman 
Bottlenose  oil.     Fahrion 
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Oils.  Fatty — continued. 

Candle-nut  oils  in  the  paint  and  varnish  industry        . .  105R 

Castor  oil  industry.    Shrader 3i)2R 

Castor  oil  from  plants  grown  in  New  South  Wales       ..  111R 

Castor  oil  production  in  Queensland 357R 

Castor  oil ;  Solubility-relations  of and  petrol  from 

various  sources.    Atkins        . .         . .         . .         . .  621a 

Catalysis  applied  to  hardening  of .    Knapp         . .  128R 

Change  of  refractive  indices  of with  temperature. 

Joseph    . .         . .         . .         . .         . .         . .         . .  66T 

Channel  cat  fish  oil.     Gardner     . .         . .         . .         . .  495a 

Chaulmoogra  oil ;   Utilisation  of . .         . .         . .  414R 

Chia  oil.    Gardner  and  Holdt 789a 

Chrysalis  oil ;  Characters  of .    Desvergnes  . .         . .  341a 

Clupea  longieeps  oil.     Menon        . .          . .          . .          . .  93R 

Cnieus  Benedictus  oil.     Ferenez    ..          ..          ..          ..  71A 

Cockle-burr  seed  oil.    Rhodes      . .         . .         . .         . .  604a 

Coconut  oil ;  Rancidity  of  Philippine .    Perkins  . .  458a 

Coconut  oil ;  Solubility  of in  alcohol  and  acetic  acid. 

Van  Rregten 305A 

Cod-liver  oil ;  Sulphuric  acid  test  for .    De  Kadt  . .  550a 

Colcbicum  seed  oil.    Grimme       . .         . .         . .         . .  703a 

Cottonseed  oil ;  Chemical  composition  of .    Jamie- 
eon  and  Baughman     ..         ..         ..         ..         ..  521a 

Cottonseed    oil ;     Colour    standards    for   ■ .    Arny 

and  others        . .         . .         . .         . .         .  •         ■  •  33a 

Cottonseed  oil ;  Fat-soluble  growth-promoting  substance 

in .    Daniels  and  Loughlin       . .         . .         . .  609a 

Cottonseed    oil    presses ;     Press-plate    for    .    (P) 

Henry,  and  Murray  Co 632a« 

Cottonseed  oil  products  ;    Kreis  rancidity  reaction  of 

.     Smith 663a 

Determining    the    Relchert-Meissl-Polenske    value    of 

.     Richmond  and  Hall 80t 

Dike  whale  oil.     Ueno       . .         . .         . .         . .         . .  825a 

Drying  oils  ;  Thickening  of .    Fritz 121a 

Edible  oil  preparations  in  dry  form.    (P)  Dunham     . .  638a* 

Edible  oils  ;    Manufacture  of  .    (P)  Byk-Gulden- 

werke 522a 

Edible  oils  ;  Use  of  refractometer  in  ascertaining  purity 

of  refined  .    Trim          307t 

Fir-seed  oil.    Von  Friedrichs        304a 

Fish  oils  of  Madras  Presidency.    Menon 93R 

Fish  oils  ;  Removing  the  odour  from .     (P)  Ioka  . .  495a 

Fish  oils  ;  Separation  of  highly  unsaturated  fatty  acids 

in .    Tsujimoto 825a 

Glcditschia  seed  oil.    Kryz           ..  240a 

Hubbard  squash  seed  oil.    Baughman  and  Jamieson  . .  417a 

Hydrogenation  of .    (P)  Ellis          551a 

Linseed  oil :    Determination  of  hexabromide  value  of 

.    Wolff 417A 

Linseed  oil ;    Factors  affecting  oxygen  absorption  of 

.    De  Waele         48T 

Linseed  oil ;   Hexabromide  test  of  purity  of . .  604a 

Linseed  oil ;    Hydrogenation  of .    Armstrong  and 

Hilditch            663a 

Linseed  oil ;  New  hexabromide  method  for .     Steele 

and  Washburn            197a 

Linseed  oil  substitute  ;  Manufacture  of : 

(P)  Bayer  und  Co 165A,  377a 

(P)  Bone  and  Esteva 605a 

Maize  oil ;  Effect  of  mould  growth  on .    Rabak   . .  163a 

Manufacture  of  of  low  solubility  in  petroleum 

spirit.     (P)  Chem.  Fabr.  Florsheim  Noerdlinger    . .  240a 

Marine  animal  oils  ;  Reactions  in  hydrogenation  of . 

Arentz 304a 

OkTa  seed  oil.     Jamieson  and  Baughman          . .          . .  417a 

Olive   oil ;    Adulteration   of   ■ with   tea-seed   oil. 

Cofman-Nicoresti         . .         . .         . .         . .         . .  240a 

Olive  oil  extracted   with   carbon  bisulphide ;    Deter- 
mination of  oxidised  fatty  acids  in .    Stadlinger  663a 

Olive  oil  industry  in  France         . .         . .         . .         . .  217R 

Olive  oil ;  Lipolytic  en?ymes  in .    Rector  . .         . .  304a 

Olive  oil  production  in  Spain        220R 

Olive  oil ;   Refining .    Artmann 120a 

Palm-kernel  oil ;  Solubility  of in  alcohol  and  acetic 

acid.    Van  Rregten 305a 

Para  rubber  seed  oil           . .          . .          . .          . .          . .  291R 

Perilla  oil.    Gardner  and  Holdt 789a 

Pine-seed  oil.    Von  Friedrich 304a 

Polymerisation  of .    Marcusson 755a 

Proso  millet  oil.     Dunbar  and  Binnewies          . .          . .  346A 

Rubber-seed  oil  in  Federated  Malay  States        . .         . .  381R 

Salmon  oil.    Gardner         494A 

Sambucus  racemosa  berry  oil.    Thorns    . .         . .         . .  198a 

Saponifiable  oils  ;   Action  of  nitric  acid  on .    Rad- 

cliffe  and  Polychronis 305a 

Schleichera  trijuga  oil.     Sen  Gupta          91T 

Shark  liver  oil ;   Squalene.  a  highly  unsaturated  hydro- 
carbon in  .     Tsujimoto              . .          . .          . .  197a 

Shark's    egg    oil ;     Occurrence    of   squalene   in   . 

Tsujimoto         197a 

Soya  bean  oil.     Low         . .         . .         . .         . .         . .  650a 

Suiphonated  oils ;    Commercial   examination  of . 

Pickering  164R,  305T 

Suiphonated  oils ;    Determination  of  moisture  in . 

Barber 163a 

Suiphonated  oils ;    Determination  of  sulphate  in  . 

Kern 632a 

Sumac  seed  oil.    Brubaker       . .         . .         . .             . .  33a 

Tea-seed    oil ;    Adulteration   of   olive   oil   with   . 

Cofman-Nicoresti         240a 

Theory  of  polymerisation  in  .    Salway     ..         ..  324T 


FAQH 
Oils.  Fatty — continued. 

Tobacco  seed  oil.    Prelssecker  and  Brezlna     . .         . .       71a 
Tung  oil ;    Influence  of  content  of  free  fatty  acids  in 

valuation  of  by  Browne  polymerisation  test. 

Jameson  . .         . .         . .         . .         . .         . .     697a 

Tung  oil ;    Nitration  of  .    (P)  Howse       . .         . .     790a 

Tung  oil ;    Standard  specifications  for  purity  of  raw 

604A 

Turkey-red  oil;    Determination  of  ammonia  In  . 

Welwart  727a 

Turkey-red  oil  or  the  like  ;   Preventing  textiles  treated 

with acquiring  a  yellow  tint.    (P)  Boehringer 

Sohn 817a 

Turkev-red  oil ;   Manufacture  of  a  substitute  for . 

(P)  Chem.  Fabr.  Florsheim  Noerdlinger     . .         . .     164a 
Vegetable  oils  industry ;    Progress  of  in   1919. 

Warburton        3R 

Vegetable  oil  market  in  Holland  . .  . .  . .     119B 

Vegetable   oil   products  in   Trinidad 221R 

Vegetable  oil  resources  of  Shanghai  District.  China  ..     312R 

Vegetable  oil  trade  of  Kobe  (Japan) 99a 

Vegetable   oils ;     Detection    of    minute    quantities   of 

petroleum  spirit  in  .    Aida      . .         . .         . .     152T 

Vegetable  oils:    French  trade  in  445R 

Vegetable  oils  ;    Japanese  trade  in  . .         . .     445R 

Vegetable  oils ;   Nitration  of .    (P)  Howse  . .     790a 

Vegetable  oils  in  Palestine  95R 

Vegetable  oils;    Refining  .    (P)  RUey.  and  Claik. 

MacMullen.  and  Riley  34A 

Vegetable  oils  in  South  Afrira 143b 

Vegetable  oils  ;   Value  of as  sources  of  vitamin  A. 

Drummond  and  Coward        . .  . .  . .  . .     798A 

Vulcanised  oils  ;    Treatment  of  .    (P)  Snelling  . .     697a 

Whale    oil ;      Hydrogenated    .    Buttenberg    and 

Angerhausen     . .         . .         . .         . .         . .         . .     121a 

Whale  oil ,   Use  of  hydrogenated as  food.    Thorns 

and  Miiller        131A 

Yellow-tall  fish  oil.    Gardner  and  Reilly         ..         ..     304a 

Oils.  Hydrocarbon  : 

Apparatus  for  decomposing  water  and .    (P)  Wade. 

and  Wadol  Corp , 396A 

Apparatus  for  treating  — '■ — .    (P)  Brownlce    ..         ..     510a 

Calculating  viscosity  of  mixtures  of .     Espy       ..         5a 

Condensing  and  treating  distillates  of .   (P)  Fleming. 

and  Fleming  Co.         . .         . .         . .         . .         . .     149a 

Continuous  cracking  of  .    (P)  Price  and  Dietz  . .     652a 

Cracked  oils;    Refining .    (P)  Leslie  and  others..     440a 

Cracking  of .    (P)  Emerson  651a 

Crude  oil:   Centrifugal  separators  for  -. — .    (P)  Estep 

and  Henry        . .  . .  . .  . .  . .  . .     215a 

Crude  oil  and  the  like ;   Separation  of  water  and  other 

impurities  from  .    (P)  Billwiller         . .  815a 

"  Gas-oil " ;     Manufacture    of    .    (P)    EUls.    and 

Ellis-Foster  Co 651A 

Mineral  oil  indications  in  Australia 256B 

Mineral  oil  industry  in  Australia ;   State  assistance  for 

development  of . .  . .  . .  . .  . .     339B 

Mineral  oil  industry  ;  Progress  of in  1919.  Dunstan        3B 

Mineral  oil  products ;    Determination  of  iodine  value 

of Roderer 741a 

Mineral  oil  refining ;    Recovery  of  waste  acids  from 

.     Kolbe 438A 

Mineral  oil  sludge ;    Recovering  eulphonic  acids  from 

.    (P)  Divine,  and  Twitcheil  Process  Co.     ..     260a 

Mineral  oils  ;   Apparatus  for  cracking : 

(P)  Poole,  and  Poole  Oil  Cracking  and  Refining 

Co 610a 

(P)  Wellman.  and  Kansas  City  Gasoline  Co.    440a 

Mineral  oils  ;    Apparatus  for  distillation  of : 

(P)  Faust,  and  International  Gasolene  Process 

Corp 610a 

(P)  Stone 684a 

Mineral   oils ;    Apparatus  for   producing   hydrochloric 

acid  from  sludge  acid   from  treatment  of  . 

(P)  Lasher,  and  Kansas  City  Refining  Co.  . .     487A 

Mineral  oils  ;    Apparatus  for  refining  : 

(P)  Jones,  and  Kansas  City  Gasoline  Co.   . .     396A 
(P)  Wellman.    and     Kansas     City     Gasoline 

Co 440a.  651A 

Mineral    oils ;     Apparatus    for    separating    composite 

.     (P)  Van  Tilburg         149A 

Mineral  oils ;    Calculation  of  viscosity  of  a  mixture  of 

two    ■    from    viscosities    of    its    components. 

Schwedhelm 650A 

Mineral    oils ;     Converting    into    higher    boiling 

products.    (P)  North  566a 

Mineral  oils ;    Determination  of  specific  heat  of  heavy 

.     Bailey  and  Edwards  . .         . .         . .     683A 

Mineral  oils ;   Determination  of  sulphur  in by  the 

lamp  method  : 

Esling        434b 

Jackson  aud  Kewley      . .         . .         . .         . .     413B 

Mineral    oils ;     Evaporator    for    distilling    .    (P) 

Meischke-Smith.  and  Shell  Co.  of  California        . .     182a 

Mineral  oils  ;   Freezing  point  of .    Lantos  . .       96a 

Mineral  oils  of  high  boiling  point ;    Converting  

into  products  of  lower  boiling  points.    (P)  Koet- 

schau.  and  Chemical  Foundation,  Inc.      . .         . .       99a 
Mineral  oils ;    Improving .    (P)  McAfee,  and  Gulf 

Refining  Co 149a 

Mineral  oils ;    Manufacture  of  hydrochloric  acid  from 

acid   sludge   from   refining   of  .     (P)   Lasher, 

and  Kansas  City  Refining  Co 404A.  404A 
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Oils.  Hydrocarbon— tonlinued. 

Mineral  oils ;    Manufacture  of  paint  vehicles  from . 

(P)  Boninip 72Sa 

Mineral  oils;    Manufacture  of  sulphonatcd  products  of 

.     (P)  Twltchell    Process  Co 540a* 

Mineral  oils ;    Manufacture  of  sulphonlc  acids  of  . 

(P)  Twltchell  Process  Co 6404* 

Mineral   oils :     Obtaining   lubricating   oils   from   

by  means  of  sulphurous  acid.    (I*)  Allgcra.  Gca. 

fur  l  hem.  Ind.  2904 

Mineral  oils  ;  Preparation  of  fullers'  earth  for  treatment 

of  .     Phalen         974 

Mineral  oils ;   Preparation  of  hydrocarbons  and  organic 

oxygen  compounds  from  chlorinated  products  of 

.     (P)  Borgius  and  Landsberg  ..     8854 

Mineral    oils ;     Proposed    institute   for   technology    of 

In  Germany        238R 

Mineral    oils ;     Kenning    .     (P)    Wellmau.     and 

Kansas  City  Gasoline  Co 6514 

Mineral    oils;     Refining    by    distillation.    (P) 

Forward  . .  . .  . .  . .     6514 

Mineral  oils ;   Removal  of  aromatic  hydrocarbons  from 

by  means  of  trloxyniethylenc-sulphurlc  acid. 

Tausi 1474 

Mineral  oils  ;  Substitute  for from  tar  oils  for  use  in 

switches  and  transformers.     (P)  Tetrallu  Ges.     ..     4404 

Mineral  oils;    Treatment  of  .     (P)  Johnson         ..     7164 

Mineral  oils  which  have  been  treated  with  sulphuric 

acid  ;    Neutralising  .    (P)  Grlsard       . .         . .     7764 

System  for  cracking .    (P)  Wellmau  and  othors..     4404 

Treatment  of  .    (P)  Brownlee         74 

Okra  seed  ;  Fatty  oil  of .     Jamleaon  and  Baughman. .     4174 

Oleaginous   substances ;     Extracting from    materials 

containing  them.     (P)   MacGregor  and   Austin    . .     6974* 

Oleates  of  certain  metals.    Albuquerque 2404 

Oleic  acid  :    Isobutvl  ester  of  .    (P)   Prciswerk,  and 

Hoffmann- La  Roche  Chemical  Works        ..         ..     1354* 
Oleo-reslns.     See  under  Resins. 
Oleum  ;   "  Heat-rise  "  method  of  testing  .    Curtis  and 

Miles 64T 

Olive  oil.     See  under  Oils.  Fatty. 

Onion  ;    Water-soluble  vitamin  B  In  .     Whipple       . .     8304 

Ontario.     See  under  Canada. 

Opium  assay.     Dott 3474 

Determination  of  morphine  in  .    Jernstad  ..     7614 

Exports  of  from  India         ..  ..  ..  ..      187R 

and  its  preparations  ;    Determination  of  morphine  in 

.     Rapp 4254 

preparations ;      Determination     of     total     subsidiary 

alkaloids  and  of  narcotine  and  papaverine  in . 

Anneler 8004 

Optica!  isomers ;    Properties  of  from  the  biological 

side.    Cushny 414 

Optical  Society 34E 

Orange  juice  ;     Inversion  of  sucroso  in  .    Andre    . .     2454 

Oranges ;   Inversion  of  sucrose  during  preservation  of . 

Andre 2044 

Treatment  of .    (P)  Henius  and  Mendelsohn       . .     6814 

Ore-bearing   materials ;     Machine   for   separating    minerals 

from  .     (P)  Park  3394* 

briquettes  :   Continuous  regenerative  gas-fired  kilns  for 

burning  .     (P)  Priest 7734 

briquettes ;     Manufacture    of    .    (P)    Hills    and 

Wheeler  2384 

concentrates ;      Apparatus     for    sintering    .    (P) 

Berglund  1184 

concentrates  ;    Roasting  .    (P)  Tainton     . .         . .     3734* 

-flotation  agent ;  Manufacture  of  an — — .    (P)  Cannon 

and  others        7884 

flotation  ;  Effect  of  addition  agents  in  .  Thorn- 
berry  and  Mann          . .         . .         . .         . .         . .     7874 

Ores  ;     Annular  mechanical   furnace   for   roasting  . 

(P)  Promnltz  and  others 7884 

Apparatus  for  agglomerating  .     (P)  Davis       . .     6944 

Apparatus    for   concentration    of    : 

(P)  Lyster,  and  Minerals  Separation  North 

American  Corp.        ..  ..  ..  ..     6954* 

(P)  Richardson  6764* 

Apparatus  for  desulphurising  and  treating .     (P) 

Fo«,  and  Foss  International  Ore  Reduction  Co.  . .     4934 
Apparatus  for  lixiviating  and   washing  granular  or 

pulverulent  .     (P)  Ordndal 2394 

Apparatus     for    roasting    or    sintering    .     (P) 

Greenawalt  . .  . .  . .  . .     7544* 

Apparatus  for  separating .     (P)  Jones  ..  ..     1614 

Apparatus  for  separating  fine  .     (P)  Draper     . .       644* 

bituminous  ;    Retort  ovens  for  distillation  of  . 

(P)    llauser 3274 

Brlquettlng .     (P)  Vogcl,  and  General  Briquettlng 

Co 7544 

Chemical  separation  of  .  (P)  Elliott  and  Free- 
man               . .          . .  . .  . .         . .     2394 

Chloride  volatilisation  experiments  on  Utah .    . .     1944 

Concentrating  : 

(Pi  Callow,  and  Pneumatic  Process  Flotation 

Co 2394 

(P)  Edser  and  Sulman  1624* 

(P)  Edser  and  others 4584* 

(P)  Emerson 6024 

(P)  Gasche        4574* 


F4QE 
Ores — continued. 

(P)  Luckenbach  Processes,  Inc.       ..  ..     8384 

(PI    Scott  814* 

(P)  Terry,    Jun.,    and    Terry    Mining    and 

Metallurgical  Corp 372a 

(P)  Tucker  and  others  1184 

(V)  Wood,  and  Minerals  Separation,  Ltd.  . .     6024 

Concentration   of   or  of  other   materials.     (P) 

Doibear,  and  Minerals  Separation  North  American 

Corp.  6494 

Concentration    of   oxidised    by   flotation.     (P) 

Callow  and  others    . .  . .  . .  . .  . .      3734 

Concentration  of  oxidised  by  sulphldation  and 

flotation.     (P)  Callow  and  others  ..  ..     8734 

containing  copper,  zinc,  silvor,  etc.  ;    Leaching  roasted 

.     (P)  Braumilllor 8734 

Flotation  of  .     (P)  Haley,  and  Metallurgical  Co. 

of  America    . .  . .  . .  . .  . .  8234* 

Furnaces  for  roasting  .     (P)  Bracq       ..  .,     8234* 

Increasing  the  concentration  of  sulphur  dloxldo  in 

gases  from  roasting  low-grade .     (P)  Petersen     7824 

orthelike  ;  Apparatus  for  water  concentration  of . 

(P)  Martin 8244* 

Mecttanical   furnaces  for  roasting  .     (P)   Hunt- 
ington, Hebcrlcln,  and  Co.,  and  Bingham         ..     2704 

Preparation  of  lino for  sintering.     (P)  Eustls  ..     5204 

Reduction  of  .     (P)  Kohle  und  Erz  Ges.  . .     6614 

Reduction  of  metallic  oxide  .     (P)  Moffat        . .     6614 

Roasting  of  : 

(P)  Tainton 3734* 

(P)  Wallner 1954 

Roasting    furnaces    for   sulphurous   .     (P)    Soc. 

Anon,  de  Vcdrln,  and  Marcotty  . .  . .  . .     2704 

Separating   sulphur    from  gases  from    roasting    and 

smelting  of  sulphur-bearing .     (P)  Collins  . .     7834* 

Separation  of .     (P)  Lockwood     . .  . .  . .     2704 

Separation   of  by   flotation.     (P)   Palmer  and 

others  . .  . .  . .  . .  . .  . .     7534 

Sintering  .     (P)  Greenawalt         7544 

Smelting  fine-grained  by  Introducing  them  Into 

the   blast-furnace  by  means  of  the  blast.     (P) 
Baumann       . ,  . .  . .  . .  . .  . .     1964 

Smelting  tin  and  other  .     (P)  Gray       . .  . .     6204 

Solidifying  conglomerates  of  flno  .     (P)  Giesecke     8024 

Sulphidation  and  flotation  of  : 

(P)  Thompson,  and  Metals  Recovery  Co.  ..     3784 

(P)  Thompson  and  others 3724 

sulphide ;     Extraction   of   sulphur   from   .     (P) 

Pedcrsen        8194 

sulphide;  Reduction  of .     (P)  Norsk  Hydro- Elek- 

trisk    Kvaelstofaktieselskab  . .  . .  . .     2384 

sulphide  ;   Treatment  of .     (P)  Sem,  and  Norske 

Aktieselskab  for  Elektrokem  Ind.,  Norsk  Ind.- 

Hypotekbank  3394* 

Bulphides ;     Treatment    of   argentiferous    .     (P) 

Elmore  ..  ..  ..  ..  ..  ..      7544 

Treating in  the  blast  furnace.     (P)  Basset  2694,  662a* 

Treatment  of  : 

(P)  Collord        649A 

(P)  Hovland  and  Frankforter  ..  ..     415a 

(P)  Krupp  A.-G.   Grusonwerk,  and   Kauff- 
mann  . .         ..  ..  ..  ..  .*     371a 

(P)  Lance  7254* 

(P)  Skinner 694a 

(P)  Wood  416a 

Treatment  of  complex  .     Hommel         . .  . .     160a 

Treatment  of  fine  .     (P)   Dorr  Co.,  and  McAfee     457a* 

Valuation  of  .     Ridsdale 451a 

Water  concentration  of .     (P)  Martin     . .  . .     696a* 

Organic  chemical  reagents  ;    Preparation  of  : 

Adams  and  Marvel  . .  . .  . .  . .  .  •      279a 

Kamm  and  Marvel  . .  . .  . .  . .  . .      279A 

chemicals  ;   Production  and  supply  of  synthetic 

in  U.S.A.     Clarke  and  Mees  . .  . .  . .     230R 

chloro-compounds  ;   Combustion  of by  chromic- 
sulphuric  acid  mixture.     Guyot  and  Simon      . .     351a 

compounds  ;      Commercial     possibilities    in    electro- 
chemical production  of .     Thatcher..  ..     119a 

compounds  ;    Influence  of  chemical  constitution  on 

toxicity  of to  wireworms.     Tattersfleld  and 

Roberts  610a 

compounds  ;    Influence  of  on  development  of 

plants.     Ciamieian  and  Ravenna  . .  . .  . .     344a 

compounds  ;     Manufacture    of    colourless    .     (P) 

South  Metropolitan  Gas  Co.,  and  Stanier  . .  . .     442a 

compounds  ;    Manufacture  of  heterocyclic ,     (P) 

Wiernik  and  others  . .  . .  . .  . .  •  •       444 

compounds  ;     Use  of  reduced  copper  In  elementary 

analysis  of  .     Cherbuliez       . .  . .  . .     804a 

contact  catalysis  ;  Thermal  problem  in .     Huff  . .     1334 

matter  ;    Boiling  and  drying .     (P)  Niessen   379a,  498a 

salts  ;   Estimation  of  alkali  in  — — ■  as  sulphate.     Van 

Duin  627A 

substances  ;  Determination  of  mineral  constituents  in 

especially  in  thoso  containing  phosphorus. 

Grossfeld •      470a 

substances  ;   Incineration  of prior  to  analysis  of 

mineral  constituents.     Desgrez  and  Mcunier     . .      613A 

Bubstances ;    Methods  for  drying,  baking,  roasting, 

and  cooking .     (P)  Tribes 637a 

substances  ordinarily  insoluble  In  water  ;   Preparation 

of  aqueous  solutions  of .     (P)  Kolshorn      . .        444 

substances;  Purification  of by  sublimation.     (P) 

Selden  Co.,  and  Selden 6014 
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waste  material ;    Eeduction  of  .     (P)  Darrach 

and  Darrach  133a 

Oridine,  an  alkaloid  present  In  rice  polishings.    Hofmeister    681A 
Ormosia  dasucarpa  ;   Two  new  alkaloids  from .     Hess 

and  Merck 80A 

Ormosine,  a  new  alkaloid  from  Ormosia  dasycarpa.     Hess 

and  Merck     . .         . .         . .         . .         . .         . .       80a 

Ormosinine,  a  new  alkaloid  from  Ormosia  dasycarpa.     Hess 

and  Merck 80a 

Otto  of  roses.     See  Hose  oil  under  Oils,  Essential. 

Ovens  for  baking,  drying,  and  other  purposes.     (P)Bucci..     507a* 

Chamber  .     (P)  Brocker   . .  . .         . .         . .         5a 

Chamber for  gas  production.     (P)  Brocker     . .     478a 

Continuous    and    intermittent    .     (P)    Dressier 

Tunnel  Ovens,  Ltd.,  and  Williamson      . .  . .     750a 
for  distillation  of  coal ;    Producing  a  regular  progres- 
sion of  materials  in  vertical  .     (P)  Soc.  da 

Four  Vertical  Continu        . .  . .  . .  . .     479a* 

for  manufacture  of  tiles,  pottery,  and  other  ware,  and 

for  other  purposes.     (P)  Marlow  . .         . .         . .     112a 

Regenerative  chamber .     (P)  Klonne     ..         ..     220a 

Tunnel  : 

(P)  Meiser         647a 

(P)  Whitfield 712A 

tunnel ;     Cooling    chamber   for   and    for    like 

structures.     (P)    Dressier   Tunnel    Ovens,    Ltd., 

and  Dressier  . .         . .         . ,         . .         . .         . .     647a 

tunnel ;    Water-smoking  In .     (P)  Meiser         . .     366a 

Overvoltage  ;   Applications  of  variation  of  hydrogen 

with    pressure    to    reduction    and    solution    and 
deposition  of  metals.     Maclnnes  and  Contieri    ..     119a 

Oxalates  ;    Action  of  heat  on .     Calcagni      . .  . .  501a 

Detection  of  manganese  and  zinc  in  presence  of . 

Schmidt         530a 

Specific  colour  reaction  of  .     Maori       ..         ..  384a 

Oxalic  acid  ;   Action  of  heat  on .     Calcagni  ..         ..  501a 

Colour  test  for  .     Chernoff          734a 

Detection  of  — —  and  its  differentiation  from  tartaric 

acid.     Braner            ..          ..          ..          ..          ..  557A 

Determination  of  .     Ban 349a,  613a 

Determination  of  in  vinegar.     Ban       . .         . .  381a 

Formation  of by  Aspergillus  niger.     Raistrick 

and  Clark 276a 

Manufacture  of  — —  from  sugar.     (P)  Gontard  and 

others            833a 

Manufacture  of from  sugar  and  other  carbo- 
hydrates.    (P)  Kinzlberger  und  Co.       . .          . .  174a 
Presence  of in  sugar  cane.     Bosz  . .         . .          . .  828a 

Oxalyl  bromide  ;   Use  of for  producing  acid  bromides 

or  anhydrides.     Adams  and  Ulich         ..         ..     348a 

Oxalyl  chloride  ;   Use  of for  producing  acid  chlorides 

or  anhydrides.     Adams  and  Ulich  . .  . .     348a 

Oxazine  dyes  ;   Manufacture  of  azo  dyestuffs  by  coupling 

diazo  compounds  with .     Justin-Mueller    . .     717a 

Oxidation     apparatus ;      Comminuting    and    .     (P) 

MacMillan,  and  Niagara  Alkali  Co 323a 

of  aromatic  compounds.  (P)  Andrews,  and  Selden  Co.  100a 
catalysts ;    Manufacture   of  .     (P)   Frazer  and 

Scalione         ..  ..         ..         ..  ..  ..     571a 

Catalvtic by  unsaturated  compounds.     Bougault 

and  Robin 639a 

of  gases.     (P)  Koehler 323a 

of  materials  in  electric  furnaces  ;    Method  of  . 

(P)  Mayer  and  Kennedy 726a 

of  organic  compounds  by  chromates  ;    Photochemical 

.     Plotnikow 312a 

processes  ;   Catalytic  acceleration  of .     (P)  Piggot     810a 

Side-chain  ~^.     (P)  Coblentz  and  others    . .         . .     291a 

Oxidations ;     Side-chain    — —   with   potassium   perman- 
ganate.    Bigelow     ..  ..         ..         ..         ..         8a 

Oxide  sols  ;    Physico-chemical  analysis  of  metallic  . 

Pauli  156a 

spent ;   Analysis  of .     Weyman    . .         . .         . .     219a 

spent ;     Furnaces   or  kilns   for   burning   .     (P) 

Crowther 670a 

spent ;  Manufacture  of  sulphuric  acid  by  the  chamber 

process,     with    particular    reference    to    . 

Walmsley 108e 

Bpent ;   Recovery  of  ferrocyanides  from .     Grube 

and  Dulk 615a 

spent ;    Revivification  of  in  situ.     Evans        . .       96a 

spent;    Revivifying  .     (P)  Dibdin         ..         ..     440a 

spent;  Standard  method  of  sampling  and  testing .     402a 

Oxides  ;    Hydrous  .     Weiser     . .         . .         . .         . .  781A 

Manufacture  of  metal  : 

(P)  Breyer  and  others          22a 

(P)  Shipmaster  and  others 22a 

Reducing  metallic  : 

(P)  Eourcoud 575a 

(P)  Kohle  und  Erz  Ges 661a 

(P)  Morrison 694a 

Oxycellulose  ;  Action  of  alkaline  earths  on  various  kinds  of 

■ .     Schwalbe  and  Becker        . .  . .  . .     512a 

Preparation   and   properties   of   .     Knecht   and 

Thompson 718a 

Prodpction  of free  from  saline  matter.     (P)  Adler      60a 


Oxygen  ;    Catalysis  of  mixtures  of  hydrogen  and at 

ordinary    temperatures    by    moistened    contact 

surfaces.     Platinum  metals  as  hydrogen  carriers. 

Hofmann  and  Zipfel 
concentrator.     (P)  McKerahan  ..         .. 

Depolarisation  of  a  voltaic  cell  by .     Williams  . . 

Detection  of .     (P)  Goold- Adams  and  others    . . 

Determination    of ■    by    the    copper-ammonia- 
ammonium  chloride  reagent.     Badger 
Determination  of with  cuprammonium  solution. 

Haehnel  and  Mugdan 

Determination  of in  cyanide  solutions.     Hamilton 

Determination  of  in  hydrogen.     (P)  Badische 

Anilin  und  Soda  Fabrik 
Determination  of  rate  of  solution  of  atmospheric 

by  water.     Adeney  and  Becker 
Electrolytic  apparatus  for  production   of  hydrogen 

and  : 

(P)  Benjamin   . . 

(P)  Miller  

Future  of  use  of  air  enriched  in  in  metallurgy. 

Cottrell  

industry;  British .     Murray  (British  Oxygen  Co.) 

liquid  ;    Apparatus  for  producing  .     (P)  Crom- 

mett  and  others 

liquid  ;  Explosives  with .     Thorburn 

Manufacture  of  supersaturated  solutions  of .   (P) 

Sarason 
Micro-analytical    determination    of    carbon    dioxide, 

combustible  gases,  and .     Schmit-Jensen  . . 

plants  in  Canada  ;   New 

Rate    of   solution    of   atmospheric   in    water. 

Adeney  and  Becker. . 

Reaction  of with  charcoal.     Lowry  and  Hulett . . 

Separation  of  air  into  nitrogen  and .     Norton 

Use  of in  gas  production.     Hodsman  and  Cobb 

Manufacture    of    — 


-yielding    detergents 

Mohring 
Oxyhydrogen  gas  ;    Catalysis  of 

crystals.     Tammann 
Ozokerite  ;  Determination  of  paraffin  wax  in  ■ — — 
Ozonisers ;     Electric  .     (P)   Franklin,    and 

Electric  Co. 
Ozonising  apparatus.     (P)  Bayeux  and  Elchard 


-.     (P) 
by  palladium  mixed 


Koss  . . 
General 


265a 
449  a 

285T 
318a 

317a 

250a 
574a 

86a 

311a 


271A 
375a 

321E 
54E 

722a 
317E 

783A 

316a 

147E 

702A 
596a 
721A 
200R, 
508A 

418A 

515a 
741a 

416a 
163A* 


Packing  ;  Heat-resisting .     (P)  Stromeyer      . .  . .     274a 

materials  resistant  to  chlorine  ;   Manufacture  of . 

(P)  Wallace  and  Tiernan 214A 

Tubular for  absorption  apparatus.     (P)  Deutsche 

Ton-  und  Steinzeugwerke  A.-G.     . .  . .         . .       54a 

Paint  containers  ;    Composition  of  air  in  .     Gardner 

and  Rector 605a 

industry  in  Canada  347R 

industry  ;  Candle-nut  oils  in  the . .  . .  . .     105E 

manufacture  ;   Bulking  values  and  yields  of  pigments 

and  liquids  used  in .     Gardner  and  Parks     ..     356E 

media  ;    Manufacture  of  antiseptic  and  preservative 

.     (P)  Chem.  Fabr.  Florsheini  Xoerdlinger  ..     633a 

oils  suitable  for  cement  and  concrete  ;    Manufacture 

of .     (P)  Boehm,  Ltd.,  and  Reihl      . .         . .     241a 

as  a  plastic  material,  not  a  viscous  liquid  :  measure- 
ment of  its  mobility  and  yield  value.  Bingham 
and  Green      . .         . .         . .         . .         . .         . .     495a 

vehicles ;    Manufacture  of  from   mineral  oils. 

(P)  Soukup 728a 

Painted  articles  ;   Drying .     (P)  Cunllfle,  and  Ameri- 
can Blower  Co 241a 

Painting     compositions ;      Manufacture     of     .     (P) 

Flakes  A. /S.,  and  Schou 377a 

Paints  ;  Colloid  chemistry  of  — — .     Morrell  . .         . .       73k 

containing  zinc  oxide,  linseed  oil,  and  zinc  oxychloride ; 

Manufacture  of .     (P)  Wutherich      . .         . .     633a 

Hiding  power  of  white .     Pfund    ..         ..         ..       34a 

Illumination  from .     Gardner       . .         . .         . .       72a 

Lnstrument  for  measuring  the  hiding  power  of . 

Hallett  632a 

lacquer- ;     Manufacture   of   quick-drying   .     (P) 

Deutsch-Luxemburgische  Bergwerks-  und  Hiitten- 

A.-G.,  and  Hilpert "792a 

Manufacture  of : 

(P)  Goldthorpe 35a* 

(P)  Isaacs  697a 

(P)  Koppers  Co.,  and  Darrin  ..         ..     757a* 

(P)  Schneider 757a* 

(P)  Wingen 522a* 

Manufacture  of  antifouling  - — —  for  ships'  bottoms. 

(P)  Arie  495a 

Manufacture  of especially  for  use  as  undercoats. 

(P)  Wright 241A 

Manufacture  of  a  substance  suitable  for  producing 

durable for  wood.     (P)  Fuchs  ..  ..     665a 

Manufacture  of from  tar  and  slaked  lime.     (P) 

Element         . .  . .  . .  . .  •  •  •  •     665a 

for  metals   and   other  materials.     (P)  Ivinson  and 

Roberts 757a* 
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PAOH 
Taints—  «>  nlimieil. 

for  ships'  bottoms  etc.     (P)  Burstln     ..         ..  ..     665a 

I 'o\k-||v  ol  lead 169R 

Waterproof .     (P)  Kuroki  and  Makayama       35a,  842a* 

Palestine;   Vogctablo  oils  In 85R 

Palladium;   Ageing  of  colloidal .     De  Rocasolano     ..     620a 

-black  ;    Khydrugenation  of  hydrocarbons  by  means 

oi .     Tausz  and  Von  Putnoky  . .  . .       54a 

-gold  mixed  crystals  ;    Catalysis  of  oxyhydrogen  gas 

by .     Tnniniann  ..  ..  ..  ..     51Ca 

Influence,  of  hydrogcu  sulphide  on  occlusion  of  hydro- 
gen by .     Maxt.d  782a 

-silver  mixed  crystals  :   Catalysis  of  oxyhydrogen  gas 

by .     Tammann  ..  ..  ..  ..     515a 

Sorption  of  hydrogen  by  at  low  temperatures. 

Firth 363A 

l'ulm-k.rnel  oil.     Set  under  Oils,  Fatty 

Palm  kernels  ;   Restrictions  on  trade  In ..         ..       18R 

Palmetto  leaves  ;   Commercial  value  of . .  . .        50R 

Pancreatic  amylase  preparations  ;    Proteolytic  activity  of 

.     Sherman  and  Neiiu  ..         ..  ..       37A 

Panicum  miiiacttm.     See  Proso  millet. 

Pantopon  ;    Determination  of  total  subsidiary  alkaloids 

and  of  nareotine  and  papaverine  in .     Anneler  ..     fcSOOA 

Papaverine  ;    Determination   of  in  opium   prepar- 
ations.    Anneler 800a 

Paper  ;    Apparatus  for  making  .     (P)  Murphy  and 

others  ..  ..  ..  ..  ..  ..        14A 

Apparatus  for  making  ornamental .     (P)  Mai. lor, 

and  Klmberly  Clark  Co 264A 

board  ;   Manufacture  of : 

(P)  Cedarold  Co 103a 

(P)  Clapp,  and  Metalite  Co 361a 

or  board  ;    Manufacture  of  easily  folded  .     (P) 

Voith 227a 

and   boards ;     Sizing  and    waterproofing  .     (P) 

Altmanu         ..  ..  ..  ..  ..  361 A 

Carbon    and    ink    composition    therefor.     (P) 

Ohashl  264a 

-coating  machines.     (P)  Stayer  . .  . .  . .  . .        60a* 

Colloidal  rosin  in  beater  sizing  of .     Traqualr     . .     444a 

containing  mucilage  ;   Hygroscopic  properties  of . 

Schwalbc  and  Becker  830a 

Determination  of  dextrins  In  the  presence  of  beater 

starch  In .     Kanim  and  Tendick        . .  . .      102a 

Dl  termination  of  mixed  pulp  in  newsprint ..        12A 

Doll-head  bearings  for  cylinders  of  drying  machines 

for .     (P)  Holt  and  Malone 153a* 

Drying In  continuous  strips.     (P)  Mallickh         ..     153a 

Drying. — —  in  sheet  form.     (P)  Minton  ..  ..     779a* 

fabrics;  Impregnating .     (P)  Gebr.  Heyl  und  Co.     104a 

fabrics  ;    Improving .     (P)  Exportlngenieure  fur 

Papier- und  Kcllstnfltechnlk  185A 

felt  for  roofing  or  the  like  ;  Manufacture  of .  (P) 

Barrett  Co 361a* 

Fixing  and  blackening  pencil  drawings  on .    (P) 

Grtincrt  ..  ..         ..         ..  ..  ..     377a 

Industries  ;    Rendering  waste  from  absorbent. 

(P)RclsundCo 185a 

industry  in  Canada  . .  . .  . .         . .         . .     290R 

industry  In  Italy   . .         . .  . .  . .         . .  . .     340R 

and  like  containers  ;    Impregnating  and  subse- 
quently draining.     (P)Shirlow       ..  ..  ..     331A* 

and  the  like  ;   Continuous  beating  and  refining  engine 

for  use  in  manufacture  of .     (P)  Nash  ..        60A 

and  the  like  ;  Machines  for  manufacture  of .    (P) 

Thlry 654a* 

and  the  liko  ;   Production  of  a  raste  for  manufacture 

of .     (P)Lottero  513a 

and  the  like ;  Sizing,  waterproofing,  dressing,  etc. . 

(P)  Schmidt  and  Heuser  . .  . .  . .      663a 

Machines  for  drving  varnished  or  gummed  sheets  of 

.     (P)  Bush  and  Bush  445a* 

Machines  for  impregnating .     (P)  Mayer  . .  ..     361a* 

Making  lines  and  water-marks  on  ■ .     (P)  Suur- 

salmt,  and  Kangas  Pappcrsbruks  Aktiebolag      . .     186a 
-making  machines  : 

(P)  Haug,  nnd  Improved  Paper  Machinery 

Co 641a* 

(P)   Niks  264A* 

(P)  Pope,  and  Great  Northern  Paper  Co.  445a*,  541a* 

(P)  Thompson 595a* 

(P)  Wood  and  Russell  654A* 

-making  machines  ;   Arrangement  for  ensuring  move- 
ment of  guide  rollers  of  long  sieve  of .     (P) 

Mcister,  Lucius,  und  Briining        ..  ..  ..     153a 

■making  machines  ;  Dryer  for .     (P)  Alexander. .     293a* 

-making  machines  and   the   like  ;     Arrangement  of 

suction-boxes  In .     (P)  Heess  and  Marx       ..     745a* 

-making  machines  and  the  like  ;  Driving  gear  for . 

(P)  Altkcn 16a* 

-making  machines  ;    Press-roll  arrangement  for . 

(P)  Darby 264a* 

■making   machines  ;     Steam   Inlet  and    water   outlet 

connexions   for  drying  cylinders  of  ,      (P) 

Lnndberg  and  Wahlberg     ..  ..  ..  ..     104a* 

making  ;  Raw  materials  for . .  203R 

making  ;    Specifications  for  quicklime  and  hydratcd 

lime  for  use  In ..  ..  ..  ..  ..     663A 

making  ;    stationary  digesters  and  the  like  used  In 

.    (P)  Milne 71»A 

making  from  waste  paper.    (P)  Crocker  . .         . .     227A 


PAOK 
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Manufacture  of : 

(P)  Cedarold  Co 103a 

(P)  Imaoka 301a 

(P)  Pope,  and   Groat  Northorn    Papor    Co. 

654a*.  719A*, 817A 

Mnnufarture  of  aluminium  compounds  for  sizing . 

(P)  Muth 617A,  749a 

Manutiii't  uro  of  donse  strong .     (P)  Schwalbo  514a,  779a 

Mauiifaeturoof  emulsions  for  sizing .     (l')Muth..     361a 

Manufacture  of  hard-sized .     (P)  Ruff       ..  ..        15a 

Manufacture  of  size  for— — .     (P)  Mitscherlleli  ..     264a 

Manufacture  of  from  textile  fibres  from  raw 

plants.     (P)  Nesselanbau  Ges.       ..         ..  ..     400a 

Manufacture  of  thread,  twine,  or  cord  from -.  (P) 

Grant  163a* 

manufacture  ;  Treating  sea-tang  for .    (P)   Fry- 

densberg        . .  . .         . .  . .         . .       16a* 

Material  for  sizing obtained  from  collulose  waste 

lyes.    (P)  Mlehl 779a 

Obtaining  lignln  substances  suitable  for  sizing  

from   ligninsulphonie  acids   of  sulphite-celluloso 
waste  lyes.     (P)  Feldmiihle  Papier  und  Zellstoft- 

werke  A.-G ..         ..         ..         ..       16a 

and    papor    fabrics ;     Rendering   grease-    and 

water-proof.     (P)Buchbinder        ..         ..  ..     653a 

paper  pulps,  and  paper  yarns  and  fabrics  ;  Sizing  and 

waterproofing .     (P)  Files  and  Braunmtiller . .     653a 

parchment- ;  Manufacture  of ; 

(P)  Dagnall S31A* 

(P)  Hoering 653a 

parchmentlsed  ;    Manufacture  of  .     (P)  Clayton 

and  others     . .  . .  . .         . .         . .         . .     331a* 

Perishing  of  — —  in  Indian  libraries.      Sud  borough 

and  Mchta 93E 

Photographic .     See  under  Photographic. 

plant  in  New  South  Wales  ;  Government ..         ..     111R 

production  in  Czecho-SIovakia  . .  . .  . .         . .     400R 

Production  of  sewing  or  basting  thread  from  . 

(P)    Vohwinkler    Papier-   u.    Salicyl-Perganicnt- 

papler-Ind 226a 

pulp;  Beating  and  refining  engine  for .     (P)  Nash     686a* 

pulp  ;   Colouring  of for  textile  purposes.  Piischel       12a 

pulp  ;    Colouring  with  thiophor  dyestuffs.     (P) 

Jager 60a 

pulp;  Cooking  cottonseed  hull  fibre  for  — .  Kress..     263a 
pulp  ;   Curtailment  of  bleaching  powder  consumption 
by  addition  of  sulphur  to  digester  liquor  in  manu- 
facture of  — — .     Spence    . .  . .  . .  . .     686a 

pulp  ;   Dyeing with  Insoluble  artificial  colouring 

matters.     (P)  Meister,  Lucius,  u.  Briining  ..     331a 

pulp  ;   Engine-sizing  of .     (P)  Zellkoll  Ges.  . .     264a 

pulp  from  flax  straw         ..  ..         ,.         ..         .,     443a 

and  pulp  industry  in  Canada       . .  . .  . .  . .     398R 

pulp  ;    Influence  of  temperature  on  rate  of  draining 

of .     Smith         12a 

pulp ;     Machines    for   straining    .     (P)    Watford 

Engineering  Works,  Ltd.,  and  Paramor  ..         ..       16a* 

pulp  ;  Manufacture  of .     (P)  Skinner      . .  . .     227a 

pulp  manufacture  ;    Recovery  of  alkali  from  "  black 

liquor  "  obtained  in .     Moore  ..  ..     444a 

pulp ;     Mucilage   of   parchment   .     Seibert  and 

Minor  686a 

pulp  ;    Separators  for  .    (P)  White  . .         . .     331a* 

pulp  ;    Straining  apparatus  for  use  in  manufacture  of 

.     (P)  Martin,  and  Lloyd.  Ltd 595A* 

pulp  ;    Treatment  of  t 

(P)  De  Cew  and  Marx 153a* 

(P)  Howard  15a 

pulp ;  Treatment  of  straw  and  the  like  for  manufacture 

of  .    (P)  Werner  024a 

pulp :    Tub  beaters  for  .    (P)  Grlley-TJnkle  En- 
gineering Co.    . .         . .         . .         . .         . .         . .     595a* 

pulp.     See  also  under  Pulp. 

Removal  of  ink  from  writing  ■.    (P)  Gethe  . .     654A 

Removing  mineral  matter  from  — ■ — ■.     (P)  Nakamura, 

and  Nippon  Sen-I  Kogyo  Kabushiki  Kaisha         . .       16a 

Re-pulping  old  or  waste .    (P)  Burby        . .         . .     264a 

Safety  .    (P)  Haussmann 264a 

from  seaweed  pulp  ..         ..         ..         ..         ..       14R 

size  ;    Manufacture  of  .    (P)  De  Cew        . .         . .     103a 

size  ;    Treatment  of .    (P)  De  Cew  . .         . .     103a 

Sizing  : 

(P)    Feldmiihle    Papier    und     Zellstoffwerke 

A.-G 15a 

(P)  Holzverkohlungsind.  A.-G.  ..         ..       60a 

(P)  Ruff 227a 

(P)  Wandrowsky  60a 

Sizing  and  impregnating with  glue,  casein,  etc.  (P) 

Exportlngenieure  fur  Papier-  u.  Zeilstofftechnik    . .     513a 

Sizing by  means  of  raontan  wax.     (P)  Klemm     ..       15A 

Sizing with  mixtures  of  colloidal  substances  and 

water-glass.     (P)  Muller         ..  ..  ..  ..     514A 

Sizing,  waterproofing,  etc..  of .    (P)  Schmidt  and 

Heuser   . .         . .         . .         . .         . .         . .         . .       15a 

for  spinning  ;    Softening .    (P)  nasenbring         . .     103a 

stock  ;  Reclaiming .    (P)  Baskervillc  and  Joyce    . .     686a 

stock  ;    Seasoning  and  rectifying .    (P)  Poggcl     . .     153a 

stock  ;    Separating  wax-llko  material  from  •.    (P) 

Smith 719a* 

straw- ;     Utilising  spent  lime  liquors  from  production 

of  .     (P)  Adam 60A 

testing  ;    Report  on  .    Clark  225a 

Testing  tearing  resistance  of .    Sammet  . .         . .     330a 
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textiles  ;   Sizing  and  waterproofing .    (P)  Altmann     361A 

textiles ;   Waterproof  impregnation  of .    (P)  Linke    103a 

trade  in  South  Africa        148R 

for  use  as  dielectric  for  electrical  condensers  and  other 

purposes.     (P)  Haigh  292A 

waste ;    Manufacture  of  cleaning  material  from  — — . 

(P)  Reis  und  Co . .       15a.  227a 

waterproof ;    Manufacture  of : 

(P)  Clapp 695a 

(P)  De  Cew  103A 

(P)  Kirschbraun  719a* 

(P)  Wandrowsky  779a 

Waterproofing  .    (P)  Bohme  A.-G.  ..         ..     292a 

yarn  ;   Apparatus  for  drying .    (P)  Jagenberg      . .     263a 

yarn  and  cloth ;  Dyeing .    (P)  Chem.  Fabr.  Coswig- 

Anhalt 186a 

yarn  fabrics ;   Compacting .    (P)  Rawitscher      . .     103a 

yarn ;     Prevention    of    mould    growth    on    .    (P) 

Sarason 400a 

yarn;   Process  for  strengthening .    (P)  Ruff        ..       15a 

yarns  and  fabrics  ;   Bleaching .    (P)  Jagenberg    . .     400a 

yarns    and    fabrics;     Dyeing    with    substantive 

colours.    (P)  Chem.  Fabr.  Coswig-Anhalt  ..         ..     154a 

yarns  or  fabrics  ;   Impregnating : 

(P)  Deutsche  Pyroxitges.  445a 

(P)  Ruff  and  Praetorius  226a 

yarns  and   fabrics  treated   with   phenol-formaldehyde 

condensation  products  ;   Dyeing •.    (P)  Ruff  . .     229a 

yarns  ;    Softening  . .     (P)  Hasenbring  . .  . .     103a 

yarns  and  textiles  ;    Softening  .     (P)  Bennert     . .     330a 

Papier-mache  ;   Manufacture  of  pulp  for  making .    (P) 

Skinner  . .         227a 

Papua ;   Natural  petroleum  from .    Read  and  Andrews    289t 

Para   cress ;     Spilanthol.   the   pungent   principle   of   . 

Asahina  and  Asano     . .  . .         . .  . .  . .     672A 

Para  Red.    See  under  Azo  dyestuffs. 

Para  rubber  seed  oil.    See  under  Oils,  Fatty. 

Paracoumarone.     See  under  Coumarone. 

Paraffin ;    Algebraic  method  for  detecting  in  ceresln. 

Smeikus  358a 

hydrocarbons  ;  Uniform  movement  of  flame  in  mixtures 

of  air  with  .     Payman  . .         . .         . .         . .       95a 

oil ;    Effect  of  addition  of  fatty  acids  on  Interracial 

tension   between    mercury   and   .     Bhatnagar 

and  Garner . .     185T 

oils ;    Obtaining  motor  fuel  and  light  from  shale. 

(P)  Thurlow 639a 

Oxidation  of  .     Kelber  220A 

Producing  cakes  of  solid  crude .    (P)  Szekely       ..     221a 

Producion  of from  coal.    Fischer  and  Gluud       . .     223a 

Production  of  — -  from  peat,  peat-straw,  mosses, 
lichens,  alga,  grass,  straw,  pine-needles,  and  the 

like.    (P)  Von  Porat 7a 

Thermal  expansion  of,  and  specific  gravity  of  solutions 

of  .    Von  Piotrowski 5A 

wax  candles ;    Manufacture  of  .     Lach     . .  . .     775A 

wax  crystallising  in  scales ;    Purifying  crude  by 

sweating.    (P)  Bartusch         716a 

■wax  ;   Determination  of in  ozokerite.     Koss        . .     741a 

wax  ;   Expressing from  petroleum  distillates.    (P) 

Wells  and  Wells         684A 

wax ;    Extraction  of  .    (P)  Nichols,  and  Atlantic 

Refining  Co 814a 

wax  ;  Influence  ot  high  temperatures  on .    Burstin 

and  Jakubowicz  325a.  741a 

wax*r  Manufacture  of  high-grade  viscous  lubricating  oil 
and  from  high-boiling  fractions  of  gas-pro- 
ducer    and     low-temperature     retort     tars.    (P) 

Allgem.  Ges.  f.  Chem.  Ind 327A 

wax;   New  sweating  process  for .    Szekeley        ..     438a 

•wax ,    Oxidation  of  by  oxygen.     Kelber  . .     714A 

wax ;   Refractometric  determination  of as  control 

test  in  manufacturing  process.     Freund  and  Palik     650a 

wax  ;   Separating from  mineral  oils.    (P)  Sharpies    682a 

wax ;    Separating  in   treatment  of  hydrocarbon 

mixtures  with  liquid  sulphur  dioxide.     (P)  Allgem. 

Ges.  fur  Chem.  Ind 716a 

wax ;  Separation  of from  neutral  oil  and  oxygen- 
containing  constituent  of  producer-  or  low-tem- 
perature tar.     (P)  Allgem.  Ges.  fur  Chem.  Ind.    . .     652a 

wax ;    Solid  found  in   Lancashire  coal.    Sinnatt 

and  Barash       . .  . .  . .  .  -  •  ■  •  •     289a 

wax  ;    Synthesis  of  fatty  acids  from  .     Loffl         . .     604a 

wax ;     Technique    of    crystallisation    in    manufacture 

of  — -.    Furhs  . .         220a 

Paraffins  ;  Determination  of in  commercial  toluol : 

Colman 50T 

Lewis  50T 

Fatty  acids  obtained  by  oxidation  of  .    Fischer 

and  Schneider  . .         . .         . .         . .         . .         -  •     521a 

Xiquid of  lamp  oil  fraction  of  low-temperature  coal 

tar.     Fischer  and  Gluud        . .  . .  . .  . .     223a 

Oxidation  of to  fatty  acids  etc.    Griin      . .         . .     521a 

Paraguay;    Sugar  industry  in  H5R 

Trade  of in  1919 348b 

Paraldehyde ;     Determination    of    acetaldehyde    In    . 

Stiiwe         764a 

Manufacture  of .    (P)  Konsortium  fur  Elektrochem. 

Ind 467A 

Manufacture  of  acetic  acid  from  .    (P)  Soc.  des 

AciSries  et  Forges  de  Firminy        627A 
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Paraldehyde — continued. 

Manufacture  of  ethyl  acetate  from .    (P)  Soc.  des 

Acleries  et  Forges  de  Firminy         . ,         . .         . .     627a 

Parasites ;    Destroying    and    increasing    germinating 

power  of  seeds.    (P)  Traube  759a 

Parliamentary  news.    18E.  79R,  96R,  100R,  116R.  135R.  151R. 
186R.  205E.  223R,  239R.  258R.   278R.   294R.   361R. 

384R,  401R,  41 9B.  439R 

Pasteboard ;      Drying    in    continuous    strips.    (P) 

M41lickh  153A 

Mechanical  process  for  obtaining  fibres  for  manufacture 

of suitable  for  saturating  with  tar  for  roofings. 

linings,  etc.    (P)  Kron  483a* 

pulp  ;    Engine-sizing  of .    (Pi  Zellkoll  Ges.  . .     264a 

Pasteurisers  and  evaporators.     (P)  Ruff        ,.  . .  .,     733a 

Pasteurising  apparatus.     (P)  Buass 831a 

liquids.    (P)  Miilertz  311a 

Pasty    materials';     Apparatus    for    granulating    or    finely 

dividing  semi-fluid  or ■.    (P)  MacLachlan       . .       39a 

Patent  rights ;    Italian  and  the  war 291R 

rights  ;    Prolongation  of  French  74R 

Patents  ;   Chemical with  special  reference  to  Canadian 

patent  law.     MacRae  109R,  176R 

Patents  and  Designs  Act,  1919  40a 

Patents  and  Designs  Acts.  1917  and  1919  ..         ..      117R.  172R 
Patents  and  Designs  Bill        '  ". .  . .  , ,  . .  . .       19R 

Patents,  designs,  and  trade  marks;    Thirty-seventh  report 

on for  1919.  by  the  Comptroller-General        . .     292R 

by  Government  servants   . .  . .  . .  . .  . .     240R 

Lists  of .     48a.  87a.  140a.  176a,  210a.  251A.  284A. 

318a.   352a.  387A.   432a.  471a.  503a.  531A.  559A. 

586a.  614A.  643a.  678a.  708a.  735a,  769A,  804A.  837A 

Proposed  extension  of  life  of  German  . .         . ,       58R 

in  Sweden 291R 

Paving     material ;     Manufacture    of    fibrous    .    (P) 

Henderson         659A 

materials  ;    Manufacture  of  : 

(P)  Biinte  and  North 26a 

(P)  Honda  750a 

and    other    purposes ;     Composition    for    .    (P) 

Murray  193a 

Peanut  oil.     See  Arachis  oil  under  Oils,  Fatty. 

Pea-pods  ;  Fibrous  material  from .     (P)  Pooler  . .     185A 

Pearl,  mother  of ;    Manufacture  of  glass  resembling  , 

Schwarzbach     ..         ..         ..         ..         ..         ..     490a 

Pearls,  artificial ;  Manufacture  of and  of  Jewellery.    (P) 

Murakami         819a 

Peas ;    Preserving  .    (P)  Bran" 625a» 

Peat ;   Action  of  various  fertilisers  made  from .    Tacke  75a 

Apparatus  for  extracting  liquid  from  fresh  .     (P) 

Thaberg             773A 

briquettes  ;    Manufacture  of .    (P)  Pflsterer        . .  65a 

Carbonisation  of  — —  by  treatment  under  pressure  and 

heat  in  presence  of  liquids.     (P)  Billwiller           . .  815a 

Carbonising  oven  for .    (P)  Schroter        . .         . ,  395a 

Dehydrating  : 

(P)  Bouillon         358a 

(P)  Hindshaw 358a 

Determination  of  grade  of .    Keppeler     . .         . .  394a 

Disintegrating  and  extracting  liquid  from  moist  . 

(P)  Melzer        663A 

Distillation  of .    (P)  Francke         56a 

Dryers  for .    (P)  Jackson ..  358a 

Extraction  of with  dry  and  moist  benzene  under 

pressure.    Fischer  and  Kleinstiick  ..         ,,         ,.  218a 

fuel ;   Manufacture  of : 

(P)  De  Long        776a* 

(P)  Edgeworth 622a* 

(P)  Neilsen            622a* 

fuel ;    Manufacture  of from  damp  peat  as  dug 

from  bog  strata.     (P)  Davidson      . .          . .          . .  5A 

Gasifying (P)  Elektro-Osmose  A.-G 326a 

Manufacture  of  ammonia  and  combustible  gas  or  coke 

from  .     (P)  Sauer           6A 

Manufacture  of  cellulose  from .    (P)  Hildebrandt . .  227a 

mass  ;  Treatment  of and  production  of  briquettes. 

(P)  Ulmann       ..          714A 

moss  ;   Digestibility  of after  treatment  with  acids. 

Godden 797a 

moss  fibres  ;   Converting Into  a  condition  suitable 

for  spinning.    (P)  Deelen 330a 

Preparation  of  damp for  manufacture  of  producer- 
gas.    (P)  Davidson     ..         ..         ..         ..         . .  55A 

Production  of  paraffin,  waxes,  oils,  or  fata  from  peat- 
straw  or  .    (P)  Von  Porat       ..         ..         ..  7a 

resources  of  Ireland.    Purcell      . .         . .         . .         . .  213R 

soils ;  Hysteresis  of  aqueous  solutions  of .    Puchner  125A 

Treatment  of : 

(P)  Blair 684a 

(P)  Gruhl 858a 

(P)  Olsson            650a 

in  U.S.A.  in  1918 148R 

Wet-carbonising    .      (P)    Testrup.    and    Wetcar- 

bonizlng.  Ltd.  . .         . .         . .         . .         . .         . .  66a 

Pectins  in  various  plants.    Hornby 246T 

Pelletierine.     Tanret 638A 

Pelt ;   Biological  and  chemical  history  of  — — ■.     Relation  of 

elastin  to  tanning  process.     Moller             . .          . .  36A 
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Pelts  ;   Determination  of  lime  In .    Grassor  . .     7304 

Removing   Him'   (roai  ami   tunning  .    (P)  Chem. 

1  il.i     Rosenborg  urnl  Co S78A 

Velocity  ,.f  dellmlng  of  Umad .    Crasser..         ..     418* 

ill  '   UUcs  -i'iJ  Skins. 

Pen.  II  drawing!  on    pa|vr  ;     Fixing  and   blackening  . 

(!')  Gruncrt 377A 

leads  and  the  like  ;  Manufacture  of .    (P)  American 

Lead   Pencil  Co 665A« 

Pcntacontane    found    In     Lancashire    coal.    Slnnatt    and 

Barash 289a 

rentacrvthrltul ;    Treatment  of  solutions  containing  crudo 

.     (P)  RhelnLsch-Wcstfaltsch  Sproni^toB  &.-G.     385A 

Pentosans  ;   Content  of  as  basis  for  determining  grado 

of  flour.     Gerum  . .  . .  . .  . .  608A 

Modification  of  phenylhvdrazlne  mctliod  of  determining 

: ..  Mcnaul  and  Dowell 170a 

rwilma  JlUlllljllim   I'.icterla;    Fermentation  characteristics 

pf  — — .     Fred  and  others 499A 

-fonuenliug  leoterla.     .See  under  Bacteria. 

■ugara;    Determlaatloa  pi .    spochr        ..        ..    75Da 

Pentose* ;    Decomposition  of  — —  by  bacteria  of  tho  typhus- 

paratyphus  group.     Stern     . .  . .         . .     796a 

Pepsin  ;  Influence  of  substrate   concentration  on   rate   of 

hydrolysis  of  proteins  by  .    Northrop  ..     037a 

tnflnanoa  of  temperatnre  on .    KOnig      ..        ..    795a 

Quantitative,  -tim.it  >oi>  of .     Effect  of  hydrogen  Ion 

i  "in  .titration.     Northrop 133a 

Teptlsatlon   and   dissolution   of  solids.     Kohlschiitter  and 

W.ilther  25A 

Perborate  soap  powders  ;  Determination  of  available  oxygen 

In  .    Trlckctt 293a 

soap   solutions :     Determination    of   available   oxygen 

In  .     Trlckctt 63R 

Perborates  J  Manufacture  of .    (P)  Aschkcnasl  . .         . .     406a 

Pcrcarbonates  ;    Manufacture  of  alkali  .    (P)  Deutsche 

Gold-  und  Silber-Scheideanstalt  vorm.  Roessler    . .     783A 

Perchloratcs  ;   Electrolytic  formation  of from  chlorates. 

Williams  ' 100A 

Obtaining  salt   mixtures  suitable   for  fertilisers  from 

explosives  etc.   containing    .     (P)    Dynamlt- 

A.-0 700A 

Technical  production  of  alkali  by  heating  alkali 

chlorates.     (P)  Meyer  22A 

Theory  of  electrochemical  formation  of  .     Knibbs 

and  Palfrceman  216R.  746a 

Percolation  ;    Apparatus  lor  concentration  and  •-    (P) 

I.lovd 323a 

and/or  filtration  of  liquids.    (P)  Yeoman  . .         . .     649a* 

Perglycerol.     Neuberg  and  lteiufurth  . .         . .         . .     801a 

Perllla  oil.     See  under  Oils.  Fatty. 

Perkaglyeerol.     Neuberg  and  Reinfurth        . .         . .         . .     801a 

Parkin  medal;    Presentation  of to  C.  F.  Chandler  ..       5lR 

Permanganates  ;   Bleaching  with .     Kind  . .         . .       16a 

Manufacture  of  .    (P)  Wilson  232a 

Permutite;    Basic  exchange  in  — — -.     Rothmund  and  Korn- 

feld         19a 

Water  softening  with .    Mezger 798a 

Peroxidea  ;    Manufacture  of  stable  solid  .     (P)  Trumpp     267a 

Peroxidase  ;    Influence  of  acidity  of  milk  on  velocity  of  ln- 

.u  tiv.it  ii hi  of by  heat.     Bouma  and  Van  Dam     169  a 

preparations ;     Manufacture    of    high-class    .    (P) 

Stoll.  and  Chcm.  Works  formerly  Sandoz    . .         . .       77a* 

Per-salts  ;  Manufacture  of containing  a  high  percentage 

of  active  oxygen.    (P)  Aschkenasl  . .         . .     406a 

Stabilising  solutions  of  .    (P)  Sarason       ..         ..     406A 

Persia  :    Trade  of  172R 

Personalia     US.  S7R.  55r,  IICr.  134r.  146r.  I66R.  182R. 
205R.  216R.   235R.   255R.   270R.   280R,   307R.  325R. 

336R.  35SR.  383R.   illicit.   418R.   434R 

Persulphurlo  acid  ;    Decomposition  of .    Palme  . .     720A 

Peru  balsam.     See  under  Balsam. 

r  smelting  in  ..  ..  ..  ..  ..       16R 

Report  on  finance.  Industry,  and  trade  of at  close 

of  1919.     Manners 293R 

Tanning  Industry  in  228R 

Pctrai  In  A  and  B  ;   Manufacture  of .    (P)  Frasch        . .     6T1A 

Petrol ;     Continuous    fractional    distillation    of    .    (P) 

Barbct  et  Flls  et  Cie.  56A 

inlnatlon    of    aromatic    hydrocarbons    In    . 

Horintin  and   Vaudcnbcrgho  325A 

Manufacture  of  : 

r.urko  622A* 

(P)  Tinker  98A 

Production  of from  lignite  tar  by  cracking.  Fischer 

and  Schneider 288A 

Solubility  relations  of  from  various  sources  and 

castor  oil.     Atkins 521a 

Storage  of  18R 

See  alto  Gasoline  and  Petroleum  spirit. 

Petroleum;     Apparatus    for    continuous    distillation    and 

fractionation  of  .    (P)  Allan    ..  ..  ..     813A 

\        ratus  for  cracking  .    (P>  Jones,  and  Kansas 

.asollne  Co ..      651A.  814a 

Apparatus  for  distilling  and  fractionating  .    (P) 

Allan 682a 

borings  In  Derbyshire        . .  . .         . .       79R 


Petroleum  -continued. 

coke  ;  Treatment  of  gases  from In  manufacture  of 

carbon  electrodes.     (P)  Miser         480A 

Constitution  of  organic  nitrogen  bases  of  Calitornlan 

.     Maberv  ami   W eason . ,          ..          ..          ..  478a 

Continuous  fractional  distillation  of  .     (P)  Barbct 

et  Flls  et  Cie.              56A 

Cracking  : 

(P)  Lowe  and  others      . .         . .         . .         . .  716a 

(P)  Ruff,  and  By-Prodncta  Manufacturing  Co.  149a 

deposits  In  Mesopotamia ;    Ownership  of  ..  240R 

deposits  in  Neugen,  Argentina     ..         ..         ..         ..  221R 

Determination  of  water  in .    Dean  and  Stark     ..  488a 

developments  In  Western  Ontario          . .         . .         . .  304R 

discovery  in  Franco            . .          . .          . .          . .          . .  398R 

discovery  In  N.W.  Canada           435R 

discover)  ;    Seward  for  In  Australia        . .          . .  38R 

distillates ;    Apparatus  for  expressing  wax  from  . 

(P)  Wells  and   Wells 606A 

distillates;   Use  of  alcohol  In  refining .  Budrcwtcz  . .  710A 

Distillation  of  : 

(P)  Biddison  and  Bovd              ..          ..          ..  651A 

(P)  Cleveland  Trust  Co.             7A» 

distillation ;     Prehcater  for   uso   in   .    (P)   Steln- 

schneider  201A*.  814A 

Evaporation  losses  of  crude  ..         ..         ..  337R 

Explorations  for  — —  In  Great  Britain  . .      359R.  439R 

Fractional  distillation  of  crude .    (P)  Von  Grueling. 

and  Atlas  Process  Co.           . .         . .         . .         . .  182a 

fractions  ;  Synthesis  of  fatty  acids  from .     Ldffl  . .  604a 

in  Franco 92R 

Genesis  of as  revealed  by  its  nitrogenous  constitu- 
ents.    Mabery  . .         . .         . .         . .         . .         . .  4a 

In  Great  Britain 186» 

Handling  of  — —  in  bulk  at  Thames  Haven.   Anfllogoff  138T 

hydrocarbons ;     Apparatus    for    cracking    .    (P) 

Coast,  jun.,  and  Process  Co.            . .         . .         . .  742A 

hydrocarbons  ;    Treatment  of  .    (P)  Gray           . .  651a 

industry ;    Economics  of  the  .     Dickie      . .         . .  106R 

industry  of  Rumania          ..          ..          ..          ..          ..  439R 

industry  ;  Training  course  for in  France    . .         . .  338R 

industry  ;    Working  up  of  waste  products  In  the . 

Albrecht             358a 

Institute;    American  ..         ..         ..         ..  14R 

Investigations  in  U.S.A.     ..         ..         ..         ..         ..  113R 

Java ;  Catalytic  hydrogenatlon  of  Ifievo-rotatoryfractlons 

of  .     Steinkopf  and  Beiersdorf            . .         . .  683a 

and  like  oils  ;  Treatment  of .    (P)  Wynne  . .         . .  684a* 

Manufacture  of  dyestuffs  from .    (P)  Frasch        ..  511A 

Manufacture  of  liquid  fuel  from .    (P)  Standard  Oil 

Co 651a 

Obtaining  distilled  products  from .     (P)  Stapp      . .  98a 

Occurrence  of  naphthenes  in  Galician .  SkowronskJ  438a 

oil-fleld  emulsions.     Sherrick        289a 

oil-fields  of  Argentina  ;    Transfer  of  . .         . .  439R 

oil-fields  of  Canada              41 9R 

oil-fields  ;   Geology  of  the  Mexican .     Brennan    . .  394R 

oil  fractions ;    Preparation  of  fatty  acids  for  soap  from 

.     Ubbelohde  and  Eiscnstein    . .         . .         . .  459A 

oils ;   Determination  of  sulphur  In .     Waters         . .  438a 

oils;    Distillation  of .    (P)  Humphreys  and  others  651a 

oils ;    Manufacture  of  low-boiling  oils  from  higher  boil- 
ing  .    (P)  Cobb,  and  Standard  OH  Co.              ..  98a 

oils  ;    Purification  of  .    (P)  Hood 651a 

oils ;    Rapid  determination  of  aromatic  hydrocarbons 

In  light  .     Hess 509a 

oils  ;  Rapid  determination  of  sulphur  In .    Christie 

and  Bisson        324a 

oils  ;    Utilisation  of  asphaltic  base  acid  sludge  obtained 

in  refining  .     Baskerville          . .         . .         . .  182A 

Origin  of  170R 

Origin  of :   its  formation  from  free  fatty  acids  or 

soaps  and  from  animal  hydrocarbons.    Griin  and 

Wirth 664A 

Papuan  natural  .     Read  and  Andrews      . .         . .  298T 

pitch  ;    Destructive  distillation  of .    (P)  Noml  . .  8a 

production  in  Echlgo,  Japan 289R 

Production    of    light    from    coal.    Fischer    and 

Gluud 223a 

production  in  Mexico         115R.  239R 

production  in  Trinidad       . .          . .          . .          . .          . .  95R 

products  ;  Apparatus  for  treating .    (P)  Jenkins  . .  7a 

products;    Laboratory  distillation  of .     Bordas    ..  220A 

products  ;    Manufacture  of  high-grade  low-boiling . 

(P)  McAfee,  and  Gulf  Refining  Co.             ..          ..  149A* 

Rectification  of  .     Masfaraud           304T 

reduction  ;  Process  of .    (P)  Kormann  and  Hull  . .  320a 

Refining with  sulphuric  acid.     Mallet        . .          . .  637a 

Relations  between  asphalt  and  coke  content  of  . 

Steinkopf  and  Winternitz 683A 

residues ;    Slanufacture  of  rich  gas  by  means  of . 

(P)  Soc.  de  Chlmie  et  Catalyse  Ind 358A 

resources  of  the  British  Empire.    Cadman       . .         . .  214R 
spirit ;     Conversion   of  high-boiling   hydrocarbons  into 
■  and   of   unsaturated   into  saturated   hydro- 
carbons.   (P)  Bergius.  and  A.-G.  fur  Petroleum- 

Ind 222a 

spirit ;     Detection    of    minute    quantities   of   in 

vegetable  oils.     Alda 152T 

spirit ;     Determination    of   aromatic   hydrocarbons  in 

.     Hess 565a 

spirit ;    Determination  of in  turpentine  oil.     Allina 

and  Salvatcrra             697A 

spirit ;    Elimination  of  danger  of  Ignition  of  electrically 

charged  .     Holde            96a 
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Petroleum — continued. 

spirit  ;    Manufacture  of from  natural  gas  or  other 

purified   gases.     (P)  Apparate-Vertriebs   Ges.      , .     814A 

spirit;      Preparation    of    trinitrotoluene    from    . 

Berl  and  Ziffer  84A 

spirit ;    Rectified  — —  from  toluene-petrol  fraction  of 

Borneo  petroleum.     Silvester  . .  . .  . .     187T 

spirit.     See  also  Gasoline  and  Petrol. 

Still  for  distillation  of  heavy  hydrocarbons  of . 

(P)  Steinschncider  440a 

Suggested  utilisation  of at  the  oilfields  in  France     380R 

supplies ;    Anglo-French  agreement  in  regard  to  278R 

supplies  in  France  ..         ..         ..         ..         ..         ..     149r 

in  Trinidad 257r 

vapours ;    Heat  exchanger  for  condensing  .    (P) 

Irinyi 810a 

Vegetable  growth  in  soils  containing  .     Can     ..     200a 

and  the  war.    Cadman      ..         ..         ..         ..         ..     145r 

Phaseolus  lunatus  beans;    Hydrocyanic  acid  in  : 

Koenig       . .  . .  . .  . .  . .  . .     525a 

Liihrig 277a.  382a 

Phenacyl  bromide ;    Injurious  action  of on  the  skin. 

Cox        832A 

^-Phenetoleurea :   Alteration  in  taste  of as  a  result  of 

chemical  change.     Thorns  and  Nettesheim  ..     657a 

Detection  of in  beer.    Baumann  . .         . .         . .     463a 

Manufacture  of .    (P)  Riedel  A.-G 44a 

Thenol ;    Colour  test  for .    Escalch 642a 

content  of  low- temperature  tar  and  overheated    tars. 

Fischer  and  Breuer     ..  ..  ..  ..  ..     261a 

Dehydration    of    aqueous    by    distillation.    (P) 

Kubierschky 480a 

Determination   of  in   presence  of  certain  other 

phenols.     Chapin         652a 

Determination  of  small  quantities  of in  mixtures 

of  phenols.     Fischer  and  Breuer     . .  . .  . .     261A 

and  homologues ;    Diazometric  determination  of  . 

Chapin 567a 

Manufacture   of  in   a   continuous   high-pressure 

autoclave.    Brown      ..         ..         . .         ..         ..     S97a 

Manufacture    of    resinous    condensation    products    of 

formaldehvde  and  : 

(P)  Albert  and  Berend 273a 

(P)  Robinson,  and  Damard  Lacquer  Co.        . .     1G4A 
(P)  "Weller  and  Robinson-Bindley       . .  . .     792a 

Recovery  of  from  spent  liquors.    Dawson         . .       89R 

"Springing"  of  "  carbolate  "   and   recovery    of 

from  the  resulting  aqueous  liquor.     Dawson       . .     151t 
Toxicity     towards     anthrax     and     staphylococcus     of 

solutions   containing   sodium    chloride   and   . 

Lemon    ..  ..  ..  ..         ..  ..  ..     799a 

Phenolic  condensation  products;    Manufacture  of  : 

(P)  Nash 552a 

(P)  Redman  and  others             . .  . .      460a,  605a 

condensation  products ;  Preserving  from  dis- 
coloration.    (P)  Redman  and  others  ..  ..     605a 

Bubstances  ;    Purification   of  liquids  containing : 

(P)  Basore,  and  Koppers  Co.  ..  ..  ..       80A 

(P)  Davis  and  others 80a 

(P)  Dieterle  and  others  80a 

Phenolphthalein ;      Iodometric     determination     of     •    -   . 

Palkin 673a 

Manufacture  of  combinations  of  alkali  carbonates  and 
.  (P)  Von  Sztankay.  and  Chemical  Foun- 
dation. Inc 834a* 

Phenols  ;   Action  of  arsenic  acid  on  polyhydric .    Sonn      82a 

Condensation    of    phthalic    anhydride    with    in 

presence    of    aluminium    chloride.    Ullmann    and 

Schmidt  58a 

Conductometric  titration  of .     Kolthoff    ..  ..     717a 

Determination  of  in  drainage  from  tarred  roads. 

Fox  and  Gauge  . .  . .  . .  . .  . .     260t 

Determination  of  small  quantities  of  phenol  in  mixtures 

of  .     Fischer  and  Breuer  . .  . .  . .     261A 

Hydrolysis    of    phenoxyacetic    acid    with    alkali    and 

preparation  of  pure .    Fischer  and  Gluud     ..     261a 

Identification  of- .    Lyman  and  Reid        ..         ..     328a 

of  low-temperature  coal  tar  : 

I.     Cresols.     Gluud  and  Breuer  ..         ..     150a 

II.     Catechol.     Gluud 151a 

Manufacture  of  — .     (P)  Marsh  582a 

Manufacture  of  resinous  condensation  products  from 

formaldehvde  and .    (P)  Chem.  Fabr.  Albert. 

and  Berend 122a 

Manufacture  of  sulphonates  of  aromatic  hydrocarbons 

for  use  in  making  .    (P)  Cobellis       . .  . .         9a* 

as  mordant  dyestuffs.     Mohlau    . .  . .  . .  . .       57a 

Properties  and  uses  of  products  containing obtained 

by  direct  distillation  of  low-temperature  coal  tar. 

Fischer  and  Gluud 150a 

Removing from    water    or    other    liquids.    (P) 

Leggett,  and  Ozone  Co.  of  America  . .  . .     540a 

and  their  substitution  products  ;   Manufacture  of . 

(P)  Zollinger  and  Roehling 9a 

Synthesis  of  humic  acids  from  .     Eller  and  Koch     717a 

U.S.    Government    method    of    determining    in 

sheep  dips.     Edwards  and  Freak    ..  ..  ..     326T 

P he nolsul phonic  acids  ;  Rapid  analysis  of .     Desvergnes    593a 

Phenoltrisulphonic  acid  and  its  conversion  into  picric  acid. 

Marqueyrol  and  Carr6  . .  . .  . .  . .     350a 

Phenoxyacetic  acid  ;    Hydrolysis  of  ■ with  alkali  and 

preparation  of  pure  phenols.    Fischer  and  Gluud    261a 
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Phenylated  aminohvdrindenecarboxylic  acids ;  Manufacture 

of .     (P)  Chem.  Werke  Grenzach  A.-G.  . .     802a 

Phenyl  derivatives  of  arsenious  acid ;    Iodometric  deter- 
mination of  .     Fleury 638A 

p-Phenylenediamine  ;    Preparation  of from  p-dichloro- 

benzene.     Quick  . .         . .         . .         . .         . .     480a 

Phenylmethylmalonylurea  ;  Microchemical  reactions  of , 

Van  Itallie  and  Van  der  Veen         173A 

Phenylphenylenearsinic  acid,   a   by-product   in   the   diazo- 

synthesis  of  aromatic  arsinic  acids.     Schmidt     . .     763A 
2-Phenylquinoline-4-carbox\iic    acid    ally!    ester ;      Manu- 
facture of .    (P)  Soc.  Chem.  Ind.  in  Basle  704a.  802a* 

Philippine  Islands;    Sugar  industry  of  •  ..  ..       14B 

Phloroacetophenone.     Sen  and  Ghosh  . .  . .  . .     225A 

Phloroglueinol    reagent ;     Method    of    preparing    for 

Kreis  rancidity  test.     Dixon  ..  ..  ..     341a 

Phosphate  ;    Acid  .     See  Superphosphate. 

deposits  in  Morocco  . .  . .  . .  . .  . .     320R 

deposits  of  Nauru  Island  ;    Exploitation  of . .     224R 

deposits  of  Pacific  Islands  ..  ..  ..  ..       4lR 

deposits  in  Society  Islands  ..         . .  ..  ..     321R 

production  in  French  North  Africa        . .  . .  . .     438k. 

rock  ;    Composting  of  6ulphur  and  .     Ellett  and 

Harris 793A 

rock-  ;    Effect  of  oxidation  of  sulphur  in  soils  on  solu- 
bility of  .     Shedd  166a 

rock ;    Manufacture  of  phosphoric  acid  from  in  a 

fuel-fed  furnace.     Waggaman  and  Turiey..  ..     595A 

rock  in  U.S.A.  in  1918 168R 

Phosphates  in  basic  slag  ;   Solubility  in  citric  acid  of . 

Kaysser  793a 

citrate-soluble  ;    Saccharification  of  cellulosic  materials 

with  simultaneous  recovery  of  -■  -  ■.    (P)  Chem. 
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Conductometric  titration  of .     Kolthoff     . .  . .     735a 

Decomposition  of  ■ with  bisulphate  for  production 
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Detection    of    inorganic    in    glycerophosphates. 
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Detection  of  manganese  and  zinc  in  presence  of . 

Schmidt  530a 

of  heavy  metals ;    Determination  of  phosphoric  acid  in 
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Influence  of  initial  reaction  on  oxidation  of  sulphur  and 

formation  of  available in  soils.     Lipman  and 

Joffe . .         . .     793a 

Investigation  of  mixtures  of  carbonates  and  by 

means  of  capillarily  active  indicators  of  acid  and 
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Manufacture  of  soluble  — —  from   crude  phosphates. 

(P)  Chem.  Fabr.  Budenheim  Utz 64A 
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Grete's  volumetric  method  for  determination  of  . 

Tuinzing  ..  ..  ..  ..  ..  ..       85A 

Manufacture    of   oils    and    fats    containing -.    (P) 
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Phosphorus ;     Action   of  ,   during  oxidation,   on   the 

photographic     plate,     and     its     ionising     power. 
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Pigments — coiitin  ued. 

Manufacture  of  titanium  oxide  : 

(P)  Goldschmidt.  und  Titan  Co.  A./S. 

(P)  Nielsen  and  others  

Manufacture  of  white  antimony  oxide .    (P)  Barbe 

Manufacture  of  zinc  oxide  .    (P)  American  Zinc. 

Lead,  and  Smelting  Co..  and  Wemple 

Oil  absorption  of .    Gardner  and  Coleman 

Precipitation    of    paint    under    coloured    light. 

Gardner 
for  primers  for  galvanised  iron.    Gardner 

Tungsten .     Gardner  and  Reilly     . .  . .  . .     825A 

Use  of  tannic,  arsenious.  and  phosphoric  acids  in  pro- 
ductions lake from  basic  dyestuffs.  Jennison    411R 

Pinacone  ;   Manufacture  of  — — .    (P)  Bayer  und  Co.    426a.  802a 

Pinacone  chlorhydrin;    Manufacture  of  .    (P)   Bayer 

und  Co. 

Pine  lignin  ;    Constitution  of .    Klason 

needles  ;  Extraction  of  — —  with  dry  and  moist  benzene 

under  pressure.    Fischer  aud  Kleinstiick 
needles ;    Production  of  paraffin,  waxes,  oils,  or  fats 

from  .    (P)  Von  Porat 

seeds  ;  Fatty  oil  of .    Von  Friedrichs 

Pinus  Umgifolia  ;    Constituents  of  Indian  turpentine  from 

.    Simonsen 

Piperidine  piperidyldithiocarbamate  ;  Preparation  of . 

(P)  Bayer  und  Co 

Pita.     See  Fourcroya  gigantea. 

Pitch:  Combustion  of  — — .    (P)  RowntreeandCo..  and  Fryer 

Free  carbon  in  .    Hodurek  . .         . .  . .         . .     622a 

Manufacture    of    coke   from    .    (P)    Becker,    and 

Koppers  Co. 

Manufacture  of in  filamentary  form.    (P)  Barrett 

Co 

Vaporising  and  gasifying .    (P)  Herrmann 

Pitchblende  ;  Separation  of  protactinium  from .    Hahn 

and  Meitner 
Pitches  ;    Softening  of  various  at  different  tempera- 
tures.   Speedy             

Pituitary  gland  ;  Pressor  compound  in .    Crawford    . . 

Plant  juices ;  Accurate  determination  of  hydrogen-ion  con- 
centration of by  means  of  the  hydrogen  elec- 
trode.   Clevenger 

juices  ;  Electrometric  titration  of .    Haas 

juices ;    Factors  affecting  the  acidity  or  hydrogen-ion 

concentration  of  .    Clevenger 

juices  ;    Reaction  of .    Haas  

juices ;    Relation  of  soil  acidity  to  acidity  of  . 

Truog  and  Meachani  . .         . .         . .         . .         . .     200a 

Plant  Protection  Institute  ;  Formation  of in  U.S.A.  . .     271k 

Plant ;    Formation  of  an  association  of  British  manufacturers 

of  chemical  ■ 

output ;    Control  of 

Plants  ;    Absorption  and  assimilation  of  food  materials  by 

.    Reinau 

Absorption    of    calcium    by    ■  and    its    antitoxic 

properties  with  respect  to  copper.    Maqueune  and 
Demoussy         . .         -  -         ■ .         •  -         ■  •         •  ■ 

Action  of  chlorine  and  different  vapours  on .  Guerm 

and  Lormand    . .  . .  . .  •  •  •  •  •  •     274A 

Analysis  of  and  manuring.     Milnter         . .  . .     758A 

Crystallisable  sugar  and  free  acids  in  .    Colin     . .     636a 

Effect   of  nitrogen-fixing  organisms  and   nucleic  acid 

derivatives  on  growth  of; .    Bottomley 

Enriching  with  carbon  dioxide  the  atmosphere  surround- 
ing   .     (P)  Riedel  

Influence  of  coloured  light  upon  growth  and  pigmenta- 
tion of  .     Gardner  

Influence  of  organic  compounds  on  development  of  — — . 
Ciamician  and  Ravenna 

New  solution  for  spraying  .     Falck 

Potassium-bearing  minerals  as  source  of  potassium  for 

growth  of  .     De  Turk 

Relation  between  calcium  and  nitrogen  content  of 

and  function  of  calcium.  Parker  and  Truog 
Relation  of  moisture  in  solid  substrata  to  physiological 
salt  balance  for  and  to  the  relative  plant- 
producing  value  of  various  salt  proportions.  Shive 
Toxicity  of  iron  to  — —  and  antitoxic  properties  of 
copper  with  respect  to  ferrous  salts.    Maquenne 

and  Demoussy  

Use  of  radioactive  compositions  in  growing  .    (P) 

Miller 

Utilisation   of   carbohydrates  contained  in  .    (P) 

Darrasse  Freres.  and  Dupont 

with  wood-like  stems  ;  Treatment  of  growing .    (P) 

Lockwood 

Plaster   mixture ;    Manufacture    of   a    plastic   .      (P) 

Armstrong 

Retarder  for .    (P)  Culver 

Plastering  of  cement,  concrete,  mortar,  natural  stone  or 
bricks,   and   the   like;     Forming   a   covering   and 

hardening  coating  on,  or  impregnating  .    (P) 

Sanders  and  Sanders  . . 


PAOH 


solutions  ; 


97a 


5a 


360a* 
326A 


107A 


20t 
425a 


249a 
204A 


243A 
553A 


407K 

125K 


634A 


274A 


200A 
667A 


578A 


344A 

171A 


344A 
699a 


243A 


606a 
759a 


499A 
794A 


298a 
751a 


599a 


Plastic — continued. 

masses    from    fine    powders    and    colloidal 

Manufacture  of  .    (P)  Podszus 

masses  ;  Manufacture  of and  of  industrial  products 

therefrom.     (P)  Gauthier 
materials  from  gelatin.     (P)  Galley,  and  Soc.  Franc,  du 
Ceramoid 

materials ;   Machine  for  kneading  or  mixing .    (P) 

Banbury 

materials  ;  Softening  of determined  by  the  Widney 

resiliometer  and  expressed  graphically.    Speedy    . . 

Erratum 

materials ;      Strong,    practically    incombustible    • 

possessing  insulating   properties.    (P)   Motta  and 
others 

materials  ;  Yield  value,  a  new  constant  for 

substances ;  Mechanical  properties  of  .  Import- 
ance of  reactivity.    Le  Chatelier  and  Le  Chatelier. . 

Plating  metals.     (P)  Piersol 649A 

Platinum  ;   Ageing  of  colloidal .     De  Rocasolano        . .     626a 

Catalytic  decomposition  of  hydrogen  peroxide  by  col- 
loidal   .    Rocasolano 

Influence  of  lead  on  catalytic  activity  of .     Maxted 

metals  as  hydrogen  carriers  in  catalysis  of  hydrogen  and 
oxygen  mixtures  at  ordinary  temperatures  by 
moistened  contact  surfaces.    Hofmann  and  Zipfel 

production  in  Germany ;    Possibility  of 

and  similar  metals  ;    Extracting  from  sands  and 

ores.    (P)  Thayer 
substitute  ;    Alloy  for  use  as  in  electrical  ter- 
minals etc.     (P)  Fahrenwald.  and  Rhotanium  Co. 

Use  of  lead  as  substitute  for  .     Hutter 

wire;    Cheap    substitute    for    for    flame    tests. 

Ehringhaus 

wire  coils ;    Removing  metallic  cores  from  .    (P) 

Elektrische  Gluhlampenfabr.  "  Watt  "  A.-G. 

wire  ;  Substitute  for  in  flame  and  bead  tests. 

Kiplinger 
Plumbago.    See  Graphite. 

Plumbic  acid  ;    Salts  of  .     Zocher 

Pointolite  lamp.    Higson 

Poisoning ;     International     Labour     Conference    and    in- 
dustrial   

Recent  experiences  in  industrial  .    Koelsch 

by  sodium  fluoride.    Vallee 

Poisons  ;   Physical  theory  of  action  of .    Traube 

Poland  ;    Dyestuff  requirements  of  

Manufacture  of  artificial  silk  in  

Potash  industry  in  ■ 

Salt  industry  in  

Polenske  value  ;   Effect  of  pressure  on .     Kirkham 

Polishing  and  cleaning  powder  from  cellulose  hydrate.    (P) 
Slaight  and  others 

material ;    Fibrous  .    (P)  Reis  und  Co 

Polygonacete  ;  Properties  of  the .     Steenhauer 

Polypeptides  ;  Detection  and  determination  of  higher 

in  protein  solutions.    Herzfeld  and  Kiinger 

Polysaccharides  ;    Hydrolysis  of  .    Hildt 

Methylation  of  starch.     Karrer 

Polysulphide  fungicides  ;    Stabilising  .    (P)  Davidson. 

and  Bradley  and  Vrooman  Co. 

solutions ;    Treatment  of  for  use  as  insecticides. 

(P)  Holton.  and  Sherwin-Williams  Co 

Polyzime.  a  specially  prepared  enzymic  extract ;   Properties 

of  and    comparison   of  its  starch-liquefying 

powerwith  that  of  malt  diastase.    Takamine,  jun., 
and  Oshima 


784a 
450a 


36a» 
307a* 


18T 
36T 


340a 
292k 


786a 


543a 
377b 


265a 
23SR 

520a 

493A 
175A 

315a 

340a 
629  a 

721a 

55k 

4E 

205a 
265A 
133a 
417K 
322E 
400R 
438P. 
632A 

16a« 

15a 

172a 

556A 
635A 

795a 

831a 


for  production  of  fibres.    (P) 


Poplar  bark ;    Utilising 
Kersting 

Porcelain  ;    Investigation  on .    Riddle 

fired  at  Seger  cone  7-9.    Hertwig 
glass-pot  mixtures.     Fuller 

and  the  like  ;   Firing .    (P)  Enke 

Manufacture  of  ; 

(P)  General  Electric  Co.  ..         ..     297a. 

Roberts 

Manufacture  of  hard for  fuses.    (P)  Porzcllanfabr. 

Schweig 
Relation  between  composition  and  thermal   expansion 
of  .    Riddle         

Porosity ;     Quick   determination   of   .    Bertrand    and 

Boulanger 

Porous    material ;    Manufacture   of  from   slag.    (P) 

Norske  Aktieselskab  for  Elektrokem.  Ind. 

Rogers 


Plastic  compositions : 

(P)  Buckley         

(P)  Deleglise        

(P)  Richard  and  Brady 

(P)  Weiss,  and  Barrett  Co 343A 

compositions ;    Manufacture   of  from   vegetable 

ivory.    (P)  Devonshire  and  Foord 


268A 
450A 
236A 


36a* 


59a 

24A 

690a 
598a 
236a 

519a* 
107K 

25a 

24a 

658a 

784a 

9t 

..     185K 
. .     321R 

llA 

I    Potash  ;    Caustic .    See  Potassium  hydroxide. 

deposits ;  Reported  discovery  of  — ■ —  in  Spain  . .         . .     321k 

Extraction  of  from  minerals.    (P)  Meadows  and 

others 191a 

from  Germany         79r,  294r 

imported  from  Germany  and  Alsace      . .  . .  . .     100K 

industry  ;    Alsatian  . .  . .  . .  . .  . .     132K 

industry  in  Germany         . .         . .         . .         . .     274k,  446r 

industry  in  Poland  . .         . .         . .         . .         . .     400R 


Porpoise  ;  Industrial  uses  for  the  - 

Portugal ;    New  industries  in . . 

Resources  of . . 

Posidonia  australis  fibre.     Read  and  Smith 
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Potash — continutd. 

industry  ;    Utilisation  of  final  liquors  of for  inauu- 

faotara  ol  hf  t-l"""ltttlnfl  material.    (V)  "  l.ipsia  " 
Gtwm.  Fabr.  ..  ..  ..  ..     337a 

industry  waste  liquors ;    Action  of on  soils  and 

plants.     Nolte  ..  ..  ..  ..      160a 

from  kelp.     BpeqOer  ..         ..         ..     595a.  022a 

mlin  Liquidation  of ..         ..        ..     321r 

Muriate  of .    8*t  Potaaelum  chloride. 

production  in  t:. niia n y  In  1919 238R 

Purchased  of  German  . .  . .  100R 

Recovery  of  from  felspar.  I. mite,  and  the  like. 

fP)  Rody,  ami  Metallurgical  Co.  of  America  ..     15«a 

Recovery  of — — from  groensand.    (!')  tharlton         ..    517a 

Recovery  of from  silicates,    (P)  Spencer..        ..    571a 

from  Searlea  Lake  . .  . .  . .       38h 

situation  in  Germany        ..  ..  ..    132r 

tttoation  in  i   -  \  350R 

In  South  Africa 91r 

Sulphate  of .     Set  Potassium  sulphate. 

supplies;   German ..        ..        ..        ..        ..     hgr 

i i.   i    s  \.  In  1918 201K 

u  ood  ashes  and  production  of  — — .     Batcman  ..     100A 

Murks  waste  liquors  :  Composition  of  fertiliser  prepared 

by  beating  lime  with  .     Gorblng       ..  ..     731a 

Potassium-bearing  minerals  as  source  of  potassium  for  plant 

growth.     De  Turk 344A 

'     -bearing  silicates  :    Treatment  of  .    (P)  Gluescr, 

and  Potash  Extraction  Corporation  . .  . .       63A 

De  Roode  parcbJaru  acid  method  for  determining : 

Keitt  469A 

Keitt  and  Shiver  13SA 

Determination  of as  perchlorate  ; 

i  r  and  Kobayashi  ..  ..  ..     530A 

Baxter  and  Rupert  . .  . .  . .     767a 

Determination  of as  perchlorate,  and  its  separation 

from  sodium  etc.     Morris  . .  . .      199R,  767A 

Determination  of and  its  separation  from  sodium 

by  means  of  sodium  cobaltinltrlte.    Wenger  and 

Himen 612a 

Determination  of  sodium  and when  present  together 

as  chlorides.     Qunrtaroli        . .  . .  . .  . .     706a 

Explosion  during  separation  of by  the  perchlorate 

method.    Joseph  and  Martin  ..         . .       94r 

in  greensand  ;   Effect  of  manure-sulphur  composts  upon 

availability  of .    McCall  and  Smith    . .         . .     579a 

Sensitiveness  of  qualitative  reactions  for .    Lutz  . .     584a 

Dae  of  nickel  crucibles  for  1-awrence  Smith  fusion  in 

determining in  soils.     Walker  . .         . .     125a 

Potassium  anhydrotellurate  ;    Application  of  reduction  of 

by  tine  to  treatment  of  tetradymite  and  to 

estimation  of  tellurium  In  this  mineral.     Uuiot    . .     238a 

anhydrotellurate  ;    Reaction  of  .    Hulot  . .         . .     189a 

arsenltes.     SchreincrnakcrsandDc  Boat      ..         ..  515a 

bichromate  ;   Conversion  of to  chromic  oxide  and 

sulphate.    (P)  Mooney  267a* 

bichromate  industry  in  Japan      . .         . .         . .         . .     380R 

bromate  ;    Standardisation  of  by  means  of  sul- 
phuric acid.     Bertiaux           . .         . .         . .         . .     612a 

bromide  ;   Solubility  of In  bromine  water.   Joseph     446a 

carbonate  ;   Manufacture  of .     (P)  Chaplin  . .     190a 

carbonate  ;    Shortage  of  . .  . .  . .  . .     205R 

chlorate  ;    Electrolysis  of  solutions  of for  prepara- 
tion of  potassium  perchlorate.     (P)  Obcrschlcsische 

Sprcngstolf  A.-G 571A 

chlorate  as  a  standardising  substance  for  alkali  solu- 
tions.   Van  Valkenburgh      . .         . .         . .         . .     469a 

Potassium  chloride  ;   Exports  and  price  of . .     205R 

Extraction  of from  carnallite  by  the  cold  process. 

(P)    Kallwcrke    Grossherzog    von    Saclisen    A.-G., 

and  Iiepke        . .  . .  . .  . .  . .  . ,     364a 

Manufacture  of  : 

(P)  Dntt 295a* 

(P)  Dutt  and  Dutt         63A 

Manufacture  of from  silicates  etc.     (P)  Ashcroft   ..     658A* 

Obtaining from  furnace  dust.    (P)  Anderson  and 

others 749A 

Recovery  of  borax  and from  certain  waters.    (P) 

Wrinkle  and  Kuhncrt  ..  ..  ..  ..     657a 

Recovery  of   borax  and from   natural  alkaline 

deposits.    (P)  Sundstrom,  and  Solvay  Process  Co.     657a 

Recovery  of from  brine.    (P)  Silsbec        . .         . .     749a 

Separating  borax  from .     (P)  Wrinkle  and  Kuhncrt    657a 

Separation  of  magnesium  chloride  from by  means 

of  organic  solvents.     Palkin  642a 

Solidification   points  of  mixtures  of  sodium   chloride, 

calcium  chloride,  and .     Lantsl..  rry  and  Page      37r 

Potassium  chromate  :   Conversion  of to  chromic  oxide 

and  sulphate.    (P)  Mooney  267a* 

compounds ;      Apparatus    for    recovering    .    (P) 

al  Construction  Co.     ..  ..  ,.  ..      156A* 

compound!  ;     Extracting  from  silicate  minerals. 

and  others  192a* 

compounds  ;    Extraction  of from  greensand,  marl, 

and  glaueonlte.     (P)  Hart 63a 

compounds  ;  Extraction  of from  rocks  containing 

potassium,  and  simultaneous  production  of  nitro- 
genous fertilisers.     (P)  Rossi  344A 

compounds;    Manufacture  of  .     (P)  Westllng      ..     657a 

compounds  ;    Manufacture  of  cement  and  soluble . 

H')   Kills,  and  Kills-Foster  Co 157a* 

compounds  ;  Manufacture  of from  greensand  : 

(P)  Charlton,  and  American  Potash  Corp.      . .     28lA 
(P)  Meadows  and  others  231a 


Potassium     cutitinutd. 

compounds ;    Manufacture  of  nigh-phoanhorus  pig  Iron 

and — —  from  greensand.    (P)  Meadows    .. 
compounds;     Obtaining    from    minerals.      (P) 

Bcholea,  and  Fry  class  Co 

compounds  ;     Recovery  of  .    (P)  Chemical   Con- 

'  ion  Co. 
compounds  ;    Recovery  ol  uluminlum  compounds  and 

from  greensand.     (P)  Haulier,  juii.     .. 

compounds ;     Recovery  of  In   connoxlon   with 

cement   manufacture.    (P)    International    Precipi- 
tation Co. 
compounds  ;     Recovery   of  from    minerals.     (P) 

Mi    i,  rselimiti,  and  Chemical  Foundation,  Inc.    .. 
ferrlcyanlde  ;  Electrolytic  preparation  of .    Brown 

and  others 

ferrocyanlde  ;   Elcctromctrlc  analysis  with -.'  Mull, « 

formate;      Manufacture    of    .     (P)    Elektrochcm. 

Werke  Ges.,  and  Strauss 
hydrogen  phthalate  as  stnndard  in  alkalimetry.    Dodge 
hydrogen  phthalate  as  standard  In  volumetric  analysis. 

llrndrixson 
hydroxide  ;    Manufacture  of  .    (P)  Higglns,  and 

United  Alkali  Co 

hydroxide  solution  ;  Manufacture  of .    (P)  Charlton, 

and  American  Potash  Corp. 
iodnte  ;   Standardisation  of by  means  of  sulphuric 

acid.     Bertiaux 

Potassium  nitrate  ;  Manufacture  of .     (P)  Hampel     .. 

Production  of  ammonium  sulphate  and from  potas- 
sium salts.     Hampel 

Production  of in  Chile         . .         . .         . . 

Recovery  of from  cement  kiln  gases  and  the  like. 

(P)  Chemical  Construction  Co. 

Retorts  for  decomposition  of .     (P)  Bayer  und  Co. 

Potassium    perchlorate ;      Caking    of    .     Lowry    and 

Hemmings         . .          . .          . , 
perchlorate  ;  Manufacture  of .    (P)  Obcrschlcsische 

A.-G.  fur  Fabr.  von  Lignose 
perchlorate  ;    Manufacture  of  ■  by  electrolysis  of 

solutions  of  potassium  chlorate.    (V)  oberschlesischc 

Sprengstorf  A.-G 

permanganate ;     Manufacture    of    from    ferro- 

manganese  by  electrolysis.    Thompson 
permanganate ;     Reaction    between   hydrochloric  acid 

and  .    Venable  and  Jackson 

permanganate ;      Side-chain     oxidations     with    . 

Bigelow 
phosphate ;     Reactions    between    primary    ami 

increasing  quantities  of  calcium  bicarbonate  during 

boiling.     Windisch  and  Dietrich 
plumbite  :    Oxidation  of  to  potassium  plumbate 

by  alternating  current.    Jirza 
salts  ;    Clarification  of  solutions  of  .    (P)  Krupp 

A.-G.  Grusonwerk 
salts    containing   kieserite ;     Obtaining   sulphur   from 

crude  .    (P)    Kiermayer,   and    Hannoversche 

Kaliwerke  A.-G. 
salts ;     Crystallisation    of    from    solution.    (P) 

Sauerbrey 
salts ;     Extraction   of   from    marine   alga?.    (Pj 

Darrasse  Freres,  and  Dupont 
salts  ;  Extraction  of from  potash-bearing  minerals. 

(P)  Auden         

salts  ;    Increasing  the  potash  content  of  crude  . 

(P)  Kiermayer,  and  Hannoversche  Kaliwerke  A.-G. 
salts  ;     Obtaining   from    liquids   containing   the 

same.     (P)  Burnhnm 

salts;  Obtaining- from  saline  waters.     (P)Burnhnm 

salts  ;  Production  of  ammonium  sulphate  and  potas- 
sium nitrate  from  .     Hampel 

salts  ;  Recovery  of .    (P)  Mcllhiney,  and  California 

Alkali  Co 

salts  ;    Recovery  of  from  blast-furnace  slag.    (P) 

Bury  and  others 
salts  ;    Recovery  of  borax  and  .    (P)  Jacobi,  and 

Pacific  Coast  Borax  Co. 
salts  ;    Recovery  or  purification  of  .     (P)  Hirsch- 

kind,  and  California  Alkali  Co. 
salts  ;    Separation  of  ■ from  coke  or  ash  obtained 

from  cane  molasses.    Von  Stietz 
salts  ;   Separation  of  — ■ —  from  minerals.     (P)  Salzwerk 

Hellbronn,  and  others 
-sodium  sulphate  ;    Obtaining from  saline  liquors. 

(P)  Burnham 21a, 


PAOE 

68a 

192a* 
64A* 
03a 

367a 

571a 

446a 
45a 

833a 
641a 

530a 

231a 

405a 

612a 
658a 

18a 
221R 

64a* 
650a 

105T 
571A 

571A 
106A 
402a 

8A 

486a 
655a 
658a 

406a 

449a 

499a 

335a* 

448a 

232a 
232a 

18a 
448A 

21a 
657a 
545A 
025a 
405a 
232a 


Potassium  sulphate  ;    Exports  and  price  of . .         . .     205R 

Formation  of  double  salts  of  calcium  sulphate  and 

at  100"  C.    Anderson  and  Kcstcll 401A 

Manufacture  of  : 

(P)  Dutt  and  Dutt         63a 

(P)  Fabr.  de   Prod.   Chlm.  de  Thann  et  de 
Mulhouse  516a,  689a 

Potassium  thiocyanate  ;    Photochemical  oxidation  of . 

Ganassini  . .  . .  . .  . .  . .  . .     155a 

zirconium  tluoride  ;   Preparation  of .    Marden  and 

Rich 596a 

Potato  products  :    Manufacture  of  dried .    (P)  Chem. 

Ges.  Rhenania  . .  . .  . .  , .  . .     761a 

scab  ;  Relation  of  sulphur  to  soli  acidity  and  to  control 

of  .     Martin  067a 

starch.    See  under  Starch. 
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Potatoes  ;    Antiscorbutic  properties  of  raw  and  dried  — . 

Givens  and  McClugage 

Desiccation  of .     (P)  Wauquier  et  Cie. 

and  like  vegetable  substances  ;    Preserving  .     (P) 

Wauquier  et  Cie. 

Manufacture  of  dried .     (P)  Carpzow 

Manufacture   of  so-called   compressed  ■ .     Wiegner 

and  Mehlhorn 

Melanin-value  of .    Haehn 

Preservation  of  .     (P)  Verein  der  Spiritus-Fabri- 

kanten  in  Deutschland 

Separation  of  tyrosinase  of into  components.  Haehn 

Potentiometers  for  thermo-element  work.     White 
Potosi.     See  under  Bolivia. 

Pottery  bodies  ;    Magnesia  .     Berge 

Casting .     (P)  Allen 

casting   slip ;     Effect   of  method    of   preparation   on 

viscosity  of  .     Schory 

frits  ;    Solubility  of  boric  acid .     Blumenthal.  jun. 

Furnaces  for  heating  or  annealing .     (P)  August  . . 

industry  in  Japan 

Kims  for  burning .     (P)  "Webster 

and  like  articles  ;   Casting  of .     (P)  Allen  and  Ames 

manufacture  ;    Unestimated  losses  in  .     Mellor   . . 

and  other  ware  ;  Ovens  or  kilns  for  manufacture  of . 

(P)  Harlow 

sagger  mixtures  ;   High-temperature  transverse -strength 

test  as  a  method  of  testing .     Linbarger  and 

Geiger 

sagger  mixtures  ;    Silicious .     Hornung 

Scientifically  constructed  stoves  for  drying .    Allen 

Tunnel  kiln  for  heat  treatment  of .     (P)  lonides, 

jun. 

in  U.S.A.  in  1918 

Use  of  American  raw  materials  in  manufacture  of  white 

ware  .     Bleiuinger  and  McDanel 

ware;  Casting in  plaster  of  Paris  moulds.  Roberts 

ware  ;    Transparent  glazes  for  ivory  and  white  . 

Heinstein 

Powder  ;  Hygroscopic  properties  of  black .    Taylor    . . 

Powdered  materials  ;     Conveying  and   treating  .     (P) 

Rhodes  and  Coles 

Powders  ;   Analysis  of .     Marqueyrol  and  Goutal 

Properties    of    .     Caking    of    salts.      Lowry    and 

Hemmings         . .  . .  . .  . .  . .    '    90R, 

smokeless  ;   Acidity  in .     Angeli  and  Errani 

smokeless  ;    Determination  of  mineral  residue  in  . 

Lutri 

smokeless  ;     Drying  by  means  of  hot  air.     (P) 

Himpel  and  Besler 

smokeless  ;  Manufacture  of : 

(P)  Chem.  Fabr.  Wciler-tcr  Meer 

(P)  Snelling  

smokeless  ;  Manufacture  of  explosives  from .     (P) 

Blyth      

smokeless ;     Recovering   solvent   from   .     (P)   Du 

Pont 

smokeless  ;   Treatment  of .     (P)  Claessen 

Welding  of  solid under  pressure.     Von  Hagen 

Tower,  electrical ;  Severn  scheme  for  generation  of 

Hydro-electric in  Korea 

plants  ;    Production  of  low-temperature  tar  and  other 

by-products  of  coal  distillation  in .     Wilkens  . . 

water- ;    Coal  requirements  and  utilisation  of  — —  in 

France 

water- ;  Industrial  development  of in  Canada 

water- ;    Second  interim  report  of  committee  on  re- 
sources of  

Precipitates  ;  Machine  for  washing .    Sinkinson 

Precipitating    materials    from    solution.     (P)    Crowe, 
Merrill  Co 


and 


609A 
382a 

798a 
464a 

245a 

422a 

311A 

77a 

137a. 

296a 
156a 

546A 

408a 
302a 
159R 
490a 
366a* 
35R 

112a 


598a 
306a 
146R 

297A 
75R 

36  6A 

107K 

296A 
136A 

648a 

:>2sa 

101T 

429A 

835a 

803A 

835a 
282a 

84a 

386a 
835a 
189a 

419R 
306R 

394A 

397R 
56R 

260R 
315A 

52a 


-.     See  under  Electrical. 
(P)   Bradley,  and   Research 


Precipitation  ;    Electrical 

Precipitators  ;     Orifice  — 
Corp 

Preheater  for  use  in  the  chemical  industry,  especially  for 
distillation  of  petroleum,  tar,  etc.  (P)  Stein- 
schneider,  and  Chemical  Foundation,  Inc. 

Preservatives  ;    Quantities  of  necessary  to  prevent 

alcoholic    fermentation    and    growth    of    moulds. 
Perry  and  Beal 
for  timber  and  plants  ;    Laboratory  tests  on  value  of 
.     Falck 


of    insoluble    solids    in 


Preserves ;     Determination 
Clemens 

Preserving  animal  and  vegetable  substances.     (P)  Falk  and 

Frankel 
materials  subject  to  putrefaction  and  decay.     (P)  Pape 

matter  ;    Process  for .     (P)  Benenati 

milk  and  other  fluids.     (P)  Moscrop 

non-alcoholic  beer  and  other  fermentable  liquids.     (P) 

Franks 
organic  materials.     (P)  Pape 
peas,  beans,  and  other  pulse.     (P)  Bruff 
porous  substances  such  as  textile  fabrics,  wood,  etc. 

(P)  Grubenholzimpragnierung  Ges. 
potatoes  and  like  vegetable  substances.     (P)  Wauquier 

et  Cie 

railway  sleepers  ;    Effectiveness  of  sodium  fluoride  used 

as  an  antiseptic  for .    Devaux  and  Bouygues . . 


383a 

171A 


465a* 

310  a 

424a* 

40a 

203a 
464a 
525a* 


798a 

409A 


Priming  compositions  ;    Manufacture  of  .     (P)  Flakes 

A./S.,  and  Schou         

Printers'    roller    composition  ;     Apparatus    for    reclaiming 

used  .     (P)  Grozier         

-roller     composition  ;      Reclaiming     used     .     (P) 

Grozier 
Printing  with  azo  dyestuffs   containing  the  sulphonaraide 

group.     (P)  MeMyn 

colour  reserves  under  sulphur  colours  with  vat  dyes. 

Diserens 
coloured  effects  fast  to  chlorine.     Brandt 
cotton  fabrics  and  yarns.     (F)  Calico  Printers'  Assoc, 

and  others 

Discharge on  staple  fibre  union  material.  Gaumnitz 

discharges    on    Indigo    Blue    by    means    of    glucose. 

Scheunert  and  Wosnessensky  . .  . .  , . 

discharges  on  wool.     Jaquet 
fabrics  with  basic  dyestuffs.     Stiegler 

fabrics  or  the  like  ;  Machines  for .     (P)  Samuel     . . 

half  discharge  effects  on   cotton  fabrics.    (P)   Calico 

Printers*  Assoc,  and  Rouse 

ink  ;    Varnishes  for .     (P)  Kronstein 

with  mordant  disazo  dyestuffs.     (P)  Soc.  Chem.  Ind.  in 

Basle 
Tastes  containing  basic  dyes  ;  Preparation  of .     (P) 

Bayer  und  Co. 
plates  and  matrices ;    Sheet  material  for  use  in  making 

.     (P)  Stokes        

reserves  under  Indanthrene  Blue.     Pokorny 

resists  and  conversions  under  Aniline  Black.    Pluzanski 

resists    under    formaldehyde-sulphoxylate    discharges. 

Justin-Mueller 

surfaces  ;   Manufacture  of .     (P)  Motta  and  others 

textiles.     (P)  Giinther 

white    and    coloured    discharges    on    tannin-antimony 

mordanted  cotton.     Pokorny            ,.         .. 
white  reserves  on  wool.     Battegay 
Problems  awaiting  solution.     Bancroft 
Procaine.     See  Novocaine. 
Producer-gas.     See  under  Gas. 
Proponal  ;    Microchemical  reactions  of  .     Van   Itallie 

and  Van  der  Veen 
Propylene  and  its  homologues  ;    Manufacture  of .     (P) 

Chem.  Fabr.  Buckau 
Manufacture    of    chlorinatiou    products    of   .     (P) 

Union  Carbide  Co. 
Propylene chlorhydrin  ;    Preparation   of  from   oil-gas. 

Brooks 

Propyleneglycol  ;   Preparation  of from  oil-gas.    Brooks 

Proso  millet :    analysis  of  its  oil  :    a  characteristic  alcohol. 

Dunbar  and  Binuewies 
Prosol,  a  characteristic  alcohol  of  proso  millet.     Dunbar  and 

Binnewies 
Protactinium  ;     Chemical   properties   of  .     Halm   and 

Meitner 
Separation    of    from    pitchblende.     Hahn    and 

Meitner 
Protease  of  germinated  barley.     Maestrini     .. 
Protecting  apparatus  and  vessels  used  in  chemical  industry 

against  the  action  of  chemicals.    (P)  Schuler 
Protection  of     Special  Industries  Act,  1920.. 
Protection  of  Special  Industries  Bill 
Protein -silver   preparations  ;     Manufacture   of   stable  

readily  soluble  in  water.    (P)  Bayer  und  Co. 
substances  ;     Manufacture   of   from    bones.     (P) 

Militarkonserven-Fabr.  Heinemann  und  Hanka   . . 
substances ;      Manufacture    of    vegetable    ■ .    (P) 

Satow 

Proteins  ;  Adamkiewicz  reaction  for .     Fearon 

of  barley,  oats,  rye,  and  wheat  kernels  ;    .Nutritive  value 

of  .     Osborne  and  Mendel 

Colorimetric  determination  of  histamine  in  ■ and 

in    materials     containing     proteins.     Hanke    and 

Koessler 
Colorimetric  determination  of  histidine  in and  in 

materials  containing  proteins.    Hanke  and  Koessler 
Detection  and  determination  of  higher  polypeptides  in 

solutions  of  .     Herzfeld  and  Klinger 

Determination  of  small  quantities  of  sugar  in  presence 

of  products  of  degradation  of  ■  ■  -  .     Last 
Distribution  of  in  the  endosperm  of  the  wheat 

berry.    Martin  . .         . .         . .         . .      327T, 

Free  amino  groups  of  ■ .     Edlbacher 

Hydrolysis  of in  presence  of  aldehydes.     Holm  and 

Gortner 
Influence  of  substrate  concentration  on  rate  of  hydrolysis 

of by  pepsin.     Northrop 

Ion  series  and  physical  properties  of .     Loeb 

and  methods  of  determining  their  composition.  Andersen 
Origin  of  humin  formed  by  acid  hydrolysis  of  . 

Holm  and  Gortner 

Precipitation  of by  acids  and  alkalis.     Wagner    . . 

Preparation  of  sulphurised  derivatives  of  having 

therapeutic  value.     Pellizza 
Product  derived  from  vegetable for  manufacture  of 

artificial  silk,  films,  etc     (P)  Ostenberg 

Purification  of  .     Herzfeld  and  Klinger 

Recovering    phosphates    of    calcium    and    magnesium 

and from  acid  waste  waters  from  maize  steep- 
ing.    (P)  Giesecke 671a, 
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Proteins  -cottfinufd. 

Recovery  of from  waato  liquors  from  treatment  of 

hides,    (P)  Peek,  and  Don  Oo 633a 

Relation  of  DM  amino  groups  to  lysine  content  in . 

Mil 0S7a 

Use  of  ethyl  acetate  as  precipitant  for .     Marie      ..     431a 

o-Protocateclmic  aldehyde  :    Coloration  of  hides  by  means 

of  .     Gerugrota    . .         . .         . .         . .         . .     4;i7a 

Manufacture  of  : 

tP)  OanrsoUonery     Ingredients,     Ltd.,     ami 

others 040a 

ii'i  Schmidt        247a 

Protosilcxane.    Stoek  and  Somicskl   . .         . .         . .  02a 

Proton*  in  tlie  soil ;  Determination  of  tlie  number  of  active 

.    Cutler 606a 

phedrtne  ;    synthesis  of  inaetlve  .       Kberhard    762a 

r-eiido-musearlne.     Welnhagen  ..         ..         ..         ..     HTl'a 

Public  Utility  Compani ■  -  (Capital  braes)  Bill  ..  ..       79R 

Publications :    Chemical .     Noyes  ..         ..         .•     415k 

reserved;  Ustaoi   — .    B4»,46it,6rm, 84k,  i22r,  i:»kr, 
I74H.   1B2B,  21IIU,  228B,  248B,  284B,  -S.'ii. 
Itei,   314B,  332R,  350R,  308R,  888R,  406R,  424R.  448R 

PnddUng  furnace.    (P)  Byers  Oo 160a 

Pulp-board;    Apparatus  for  Impregnating  articles  of  . 

(P)  Blight   and   Lacy 14A 

digestion:     Mnnufaeture    of   eaustie   soda,    particularly 

from  residues  recovered  from  alkali  used  in  

and   ,-ontAtnlng  sodium   carbonate.     (P)   Dorr  Co., 

and  McAfee 541  A* 

digest,  rs  ;   Acid  charging  system  lor .    (P)  Dooley    817a 

Manufacture  of .    (P)  Bache-Wilg 2H4A 

-oda-  :    Report  on  washing  of .     Griffin  102a 

-ulphite- ;    Control  of  cooking  process  for  manufacture 

of .     Baker  48U 

-ulphite-  ;  Manufacture  of and  recovery  of  sulphur 

dioxide.     (P)  Fagan  and  others 226a 

-ulphite- ;  Method  of  heating  digesters  tor  manufacture 

of  .    (P)   Ruths,  and  Akticholngct  Yaporac- 

kumulator  541A 

thickener;    Slime  .    (P)  Allen         477a 

ruUertsers  : 

(P)  Davis 739a 

(P)  HoKelvey 145a 

I    utritngal  atfarttlonal .    (P)  Macartney  and  others      52a 

notary .     (P)  Cortese  and  others    ..         ..         ..     476a 

Botaiy  Impact  .     (P)  Tomlinson,  and  Allls-Chal- 

mers  Manufacturing  Co 323a 

Porverismg  apparatus  : 

(P)  Aube 739a 

<P)  Kennedy         810A 

tic  soda  or  the   like;    Apparatus  for  .    (P) 

Blacker 179a* 

frangible  substances.     (P)  Overstrom 537a 

machines.     (P)  Wauthicr  255a 

materials.     (P)  Kirbv  and  Lakln  255a 

mills  : 

<P)  Fuller,  and  Fiillcr-Lehigh  Co 564a 

(P)  Hurt 323a 

(P)  Wake 52a 

ores,  clinker,  or  the  like.    (P)  Forsyth 258a* 

ores  or  other  materials  ;  Machines  for .    (P)  Hush  564a 

Pumice  aggregate  for  concrete.     (P)  Hambloch        ..         ..  26a 

Industry  in  Italy 382R 

stone  :    Preparing for  use  in  concrete    (P)  Bayer  723a 

Pump:  The  armoured  Ceratherm  centrifugal .  Hayhurst    145T 

The  Avamore  "  squeegee  "  .    Pelmorc      . .         . .     144T 

The  Marclen  .    Stewart  ..         ..  141T 

Pumping  acids  and  other  corrosive  liquids,  with  particular 
r-  prence  to  the  armoured  Ceratherm  centrifugal 
.     Hayhurst  145T 

corTosh-    liquids  ;     Ipparatus  for  .    (P)  Human, 

and  Kestner  Kvaporator  and  Engineering  Co.     . .       54a* 

machinery  for  chemical  works  ;    General  types  of . 

West 139T 

;    Centrifugal  for  Rclds  and  corrosive  liquids. 

(P)  1'nion  Kspagnole  de  Fabr.  d'Engrais,  de  Prod. 
Hiim.,  et  de  Superphosphates         ..         ..         ..     711a 

rlfugal for  sulphuric  and  nitric  acids.    Tungay     143T 

orrosive  liquors.    (P)  Farrand         . .         . .         . .     538a 

i  ueles  of  various  types  of  .    West    . .         . .     139T 

Purification  of  liquids  by  means  of  colloidal  silicic  acid.     (P) 

itielmann  . .  . .  . .  ,  .  672a 

ol  liquids  i.y  rifting,  depositing,  and  oversowing  action  ; 

Apparatus  for .    (P)  Licnart 356a* 

of  materials  :    Mechanical  or  chemical .     (P)  Steen  020a 

of  oils  and  other  liquids.     (P)  Bateman  . .  ..  ..  272a 

Tar;  le-on  ;  Solidifying  conglomerates  of  — 

Piuiuolana  ;  Mixtures  of  Portland  cement  and  • 

for  determining  specific  gravity  of  molasses. 

Newkirk  829a 

i  4 for  determining  specific  gravity.    Block    . .     677a 

.lone.    Am  Dtmethylamlnoantipyrinc. 

Pyrazolc-anthrone  Yellow.    See  under  Anthracene  dyestuffs. 

Pyrt  noes.    See  under  France. 

:    Recovery  of  from  bv-product  coke-ovens. 

Dodge  and  Rhodes 262a 


Pyrites  ;    Apparatus  for  recovery  of  arsenious  and  sclenlous 

oxides  from  .    (P)  .lander        20a 

burning;      Electrical    precipitation    of    dust    in    gases 

from  .     Delasiille  720A 

burnt ;    Recovery  of  oopper  and  zinc  from  .    (P) 

tebeneggei      ..        ..        ..        ..        ..        ..    662a 

burnt;    Separating  zinc  from .     (P)  Payer  und  Co.     662a 

Chemical  data  on  coal  -  — .     Yancey  . .  . .  .  .     187a 

cinder  ;   Chlorldlslng  roasting  of .    (P)  Simon      . .     878a 

cinders;    Leaching  ehlorldised .     (P)  BrauniUllur  .  .     373a 

Discovery  of  in  .Norway      ..  ..  ..  ..     400R 

furnace.    (P)  Bracq  365a* 

Industry;    Critical  position  of  Norwegian  ..       77H 

Kilns  for  .     (P)  Fiiirrlc  048a 

Obtaining  copper  from  lyes  resulting  from  treatment  of 

cupriferous .     (P)  Soiill.'-Cottlneau     ..  414v 

production  in  South  Africa  ..  ..  ..  ..       94r 

product  ion  of  the  world 292R 

in  U.S.A.  in  1918 14911 

Pyrocatechin  aldehyde.    .See  Protocnteehuic  aldehyde. 
Pyrogalllc  add.     .See  Pyrogallol. 

Pyrogallol ;  Manufacture  of .    (P)  Nltritfabrlk  A.-G.   ..     426a 

Pyroligneous  acid  ;    Separating   wood  tar  and  .     (P) 

Clifford 441A 

Pyrolusite  ;    Reducing to  manganous  oxide  before  use 

in  production  of  splegelelsen   or  high-percentage 
ferromanganese.    (P)  Hub    ..        ..        ..        ..    661a 

Treatment  of  .    (P)  JBrgcnseu        23a* 

Pyrometers.    (P)  Malone  47a 

Pyrometric    method    and    apparatus.     (P)    Northrup,   and 

Pyroleetric  Instrument  Co.    ..  ..  ..  ..       80A 

Pyrophoric  zinc  alloys  ;    Utilisation  of  German  supplies  of 

.     Guertler  67a 

zinc  alloys  ;   Utilisation  of  waste .    Czochralski  and 

Lohrkc 630a 

Pyrophosphates;   Manufacture  of — — .    (P)  Webster       ..     597a 
Pyrophosphoric  acid  :    Manufacture  of  a  boron  dorivat  tve 

of .    (P)  Levin 406a* 

Third  and  fourth  dissociation  constants  of .  Koltholf    687a 

Tyrotechnlcs  ;  Compositions  for .    (P)  Brock   . .         . .     803a 

Short  commercial  analytical  methods  for  determining 

purity    of    chemicals    used    in   .    Fabcr   and 

Stoddard  528a 

Pyroxylin  bodies  ;    Production  of .     (P)  Hitt,  and  Du 

Pont  de  Nemours  and  Co.    ..         ..         ..         ..       14a 

bodies;    Solvent  for .    (P)  Hitt,  and  Du  Pont  de 

Nemours  and  Co.        ..         ..         ..         ..         ..       14a 

composition  ;    Fireproof  .    (P)  Emhardt,  and  Du 

Pont  do  Nemours  and  Co.    . .         . .         . .         . .     264a 

compositions  ;    Manufacture  of .    (P)  Doerflinger        14a 

Diminishing  the  inflammability  of 218k 

products  ;    Manufacture  of .    (P)  Jarvis  . .         . .     686a 

sheet  of  low  inflammability.    (P)  Jarvis  . .         . .     653a 

solution  ;    Duty  on  440k 

solutions  ;   Measurement  of  viscosity  of .    Higgins 

and  Pitman      . .         . .         . .         . .         . .         . .     541a 

solvent    and    composition    containing   the    same.    (P) 
Flahertv.  and  Du  Pont  de  Nemours  and  Co.     14a, 

6da,  529a,  817a 

Treatment  of .    (P)  Sclnvarcman.  and  Kellogg  and 

Sons,  Inc 60a 

Pyrrole  Blacks.     Angeli  and  Lutri 329A,  777a 

Pyrrole  ;    Metallic  salts  of  .    Franklin 348a 

Pyruvatc-sulphite  ;  Fermentation  of by  yeast.  Neuberg 

and  Reinfurth 524A 

Pyruvic  acid  ;    Biochemical  production  of .    Fernbach 

and  Schoen 345a 

Fermentability  of under  the  conditions  of  the  fixa- 
tion method.     Neuberg  and  Reinfurth      . .         . .     524a 


Q 

Quartz  articles  impervious  to  gases  ;    Manufacture  of . 

(P)  DeuUch-Englische  Quarzschmelze  Ges.  . .     658a 

Formation  of  hollow  articles  from .  and  from  other 

materials  fusible  with  ditficulty,  by  means  of  an 
electric  arc.  (P)  Deutsch-Englischc  Quarz- 
schmelze Ges.   . .         . .         . .         •  •         •  •         ■  •     296a 

glass  ;    Building  up  objects  of .    (P)  Quimby  and 

others 268a 

Melting   by  means   of   carbon   resistances.    (P) 

Deutsch-Englische  Quarzschmelze  Ges 296a 

Prolonged  action  of  carbonic  acid  on  .    Matiguon 

and  Marchal 490A 

Transformations  of .    Perrier  and  Wolfers  . .         . .     822a 

Quartzites  and  silica  bricks.    Wernicke        408a 

Quebec.     See  under  Canada. 

Quebracho  tannin.    Moeller      . .         . .         .  ■         ■  ■         •  •     729a 

Queensland  ;  Projected  new  steel  works  in . .         ■ .     202R 

Qucrcitrln ;    Differentiation  of  morine  and  .    Justlu- 

Muellcr 8l6i 

Quercitron  extract ;   Dilfercntiation  of  extract  of  old  fustic 

and— — .     .lustin-Mucller 816a 

Querela  agrifolia  wood  ;   Proximate  analysis  of .    Dorc    778a 
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Quicklime.    See  under  Lime. 
Quicksilver.    See  Mercury. 

Quinine  ;    Determination  of .     Bamberger        . .  . .     465a 

Manufacture  of  a  double  compound  containing  . 

<P)  Rottinger 802a 

Tballeioquin  reaction  for .     Kart 432R 

Quinine  salts  ;  Detection  of  other  alkaloids  in .     Kolthoff     312a 

Quinizarin  ;    Oxidative  formation  of  1.4.1'.4'-tetrahydroxy- 

2.2'-dianthraquinonyl  from .     Scholl  and  others     152a 

Quinol ;  Manufacture  of .     (P)  Kitchen,  and  K.  and  T. 

Chemical  Corp.  100a 

Reactions  of .    Messner        . .         . .         . .         - .     638a 

Quinoline  bases  ;  Modification  of  Skraup*s  synthesis  for  pre- 
paring   and  their  conversion  into  stannichlorides. 

Druce 40a 

synthesis  ;  Modification  of  Skraup'a .    Barnett    . .     763a 

Quinoline  dyestuffs  : 

Carbocyaninea  as   photographic  sensitizers.     Mills  and 

Pope 802a 

Cyanine  dyestuffs.     Mills  and  Evans      . .  . .  . .     685a 

Cyaninc  dyes  for  use  as  photographic  sensitisers.  Barbier     528a 
Isocyanine  dyes  ;    Manufacture  of  photographic  sensi- 
tising   .     (P)  Wise  and  Adams    . .  . .  . .     502a 

Isocyanine  dyes  ;  Manufacture  of  photo-sensitising 

effective  for  infra-red  radiation.     (P)  Adams  and 

Wise 502a 

Isocyanine  dyestuffs  as  photographic  sensitisers.     Mills 

and  Pope  468a 

Isocyanines  ;    Constitution  of .     Mills  and  Wishart     540a 

Quinone  dyestuffs  ;    Manufacture  of  .    (P)  Becke  and 

others 10a 

Quinone  ;  Manufacture  of : 

(P)  Kitchen,  and  K.  and  T.  Chemical  Corp.    . .     100a 

(P)  Weiss  and  others 9a 

Quinone-imide  dyes  : 

Cyanoacridine  dyes  ;    Absorption  spectra  of  some . 

Kehrmann  and  Sandoz  . .  . .  . .  . .     224a 

Cyanopyronine  dyes  ;  Absorption  spectra  of  some . 

Kehrmann  and  Sandoz  . .  . .  . .  . .     224a 

Quinones  ;     Action   of  o-aminothiophenol   on   ortho-   . 

Stahrfoss  225a 


R 

Rabbles.    (P)  Sayre 256a 

Radioactive  compositions  ;  Use  of in  growing  plants. 

(P)  Miller  759A 

materials  and  objects  ;   Manufacture  of  luminous . 

(P)  Parade  and  others  792a 

Radioactivity  of  uranium.     Staehling  . .         , .         . .       62a 

Radium-barium  salts  ;  Crystallisation  of .     Scholl        . .     486a 

compounds  ;     Manufacture    of    .      (P)    Hedstrom 

156a,  449a,  658a*, 750a* 

Concentration  of    by    fractional  crystallisation. 

Nierman  . .  . .  . .  . .  . .  . .     446a 

emanation ;      Colouring    aud    thermoluminescence    of 

glass  produced  by .     Land        . .  . .  . .     628a 

Microchemieal  reactions  of and  its  differentiation 

from  barium  by  iodic  acid.     Dcniges         . .  . .     748a 

Practical  methods  for  determination  of  .  Alpha- 
ray  and  gamma-ray  methods.     Lind  . .  . .     530a 

Production    of    gold    and by   decomposition    of 

mercury.     (F)  Perez   . .  . .  . .  . .  . .     455a 

radiation  ;  Action  of on  sucrose  and  agar.   Fernau     554a 

Supplies  of 290it 

-toxin  ;   Manufacture  of .     (P)  Merck        . .  . .     765a 

Raffinose  ;    Determination  of  sucrose  in  presence  of  invert 

sugar  and .     Montgomery  . .  . .  . .     759a 

Hydrolysis  of  .     llildt  635a 

Rail  conveyance  of  chemical  commodities  : 

Archbutt    ..  ..  ..  ..  ..  ..     371R 

Bullock 341k 

Lukes         315R,  342r,  426r 

Railway  rates 384R 

Raising  acids  by  the  Kestner  patent  automatic  elevator. 

Reavell  142t 

and  forcing  apparatus  for  solids  and  semi-solids  ;   Fluid 

and/or  air  direct  pressure  .     (P)  Adams  and 

Adams 144a,  590a* 

liquids  by  direct  fluid  pressure  ;    Apparatus  for  . 

(P)  Ogden         92a 

water  or  other  fluids  by  compressed  air,  through  special 
reversing  valve,  automatically  operated.  (P) 
Norman  . .  . .  . .  . .  . .  . .     437a* 

water  and  other  liquids  ;  Means  for -.     (P)  Swainson     255a 

Ramie  ;  Proximate  composition  of  Korean .     Uyeda   . .     541a 

Ramoon  nuts  ;  Fermented  liquor  from  ■ .     (P)  McKoc   . .     130A 

Ramsay  Memorial  Fund  . .  . .  . .  . .  . .       14R 

Rancidity  test ;    Preparation  of  phloroglucinol  reagent  for 

the  Kreis  ■ .     Dixon         34lA 

Rare  earths.     See  wider  Earths. 

Raschig  rings  ;  Use  of in  the  acid  industry.  Schellhaass     265a 

Rat  poisons  ;   Research  in  connexion  with . .  . .     101R 
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Reaction  and  like  columns.    (P)  Gay  537A 

towers  ;    Filling  material  for : 

(P)  Prym  und  Co 321a,  435a 

(P)  Zieren  356a 

Reactions ;  Apparatus  for  conducting  high-temperature 
.  (P)  Testrnp,  and  Techno-Chemical  Labora- 
tories, Ltd 54A* 

between    gases ;     Apparatus   for   bringing   about   and 

controlling  .     (P)  Conover        . .  . .  . .       93a 

between  liquids,  gases,  or  liquids  and  gases  ;   Electrical 

treatment  of  reagents  for  chemical .    (P)  Wiel- 

golaski 162a 

Carrying   out   chemical  — —  by   catalysis.    (P)   Soc. 

Chim.  Usines  du  Rhfine         589a 

Method  and  apparatus  for  carrying  out  certain  chemical 

.     (P)  Hughes 144a 

started  by  a  primer.     Berger       . .  . .  . .  . .     542a 

in  the  vapour  phase  ;    Producing  catalytic  .    (P) 

Canon,  and  Barrett  Co 740a 

Reagents  ;  Preparation  of  organic  chemical : 

Adams  and  Marvel  ..  ..  ..  ..     279a 

Kanim  and  Marvel         279a 

Supply  of  organic in  U.S.A.  397r 

Rectification  apparatus.     Masfaraud  . .  . .  . .  . .     303T 

apparatus  ;     Cooling   plate   for   continuous  - — — .     (P) 

Barbet 179a* 

apparatus  ;  Distilling  and .     (P)  Hubner   . .         . .     649a 

column ;    Glass  for   rectification    of   liquid   mix- 
tures and  recovery  of  volatile  solvents.    Eisner  ..     176a 
columns  ;    Hood  exits  for  — «— .    (P)  Frischer  . .     774a 

and  distillation.     Gay         287a,  701a 

and  like  columns.     (P)  Gay  537a 

Rectifiers  and  condensers.     (P)  Beyer  and  others     . .  . .     712a 

Recuperators  ;  Heat .    (P)  Trinks,  and  Tate-Jones  and 

Co.,  Inc.  507a 

Red  pea  gall ;  Colouring  matter  of .    Niercnstein       . .     101a 

Redo  ;    Evaluation  of .     Bruhns  . .  . .  . .     402a 

Reduction  of  aromatic  nitro-compounda  by  means  of  platinum 

and  hydrogen.    Cusmano      . .         . .         . .         . .     328a 

of  gases.     (P)  Koehler . .  . .     323A 

of  metallic  oxides  : 

(P)  Bourcoud         576A 

(P)  Morrison  094a 

methods  ;    New  volumetric with  arsenious  anhy- 
dride.    De  Bacho         249A 

of  minerals  and  other  pulverulent  materials  ;  Apparatus 

for .     (P)  R£ol '       . .  . .     773A 

of  ores,  metal  oxides,  and  the  like.    (P)  Kohle  und  Erz 

Ges 661a 

of  organic  compounds  ;    Electrolytic .    (P)  Bayer 

und  Co.  458a 

Reeds  ;    Obtaining  technically  valuable  products  from 

(P)  Verwertnng  iulandischer  Produkte  Ges.          . .     185a 
Treating  to  obtain  fibrous  material  and  a  by- 
product.    (P)  Hoering  568a 

Utilisation  of .    Heuser        744a 

Reflectors ;    Manufacture   of   metallic 
Coles 

Refraction ;     Significance    of    specific 
chemistry.     Schoorl 


Refractometer ;   Analysis  of  aqueous  solutions  with  the  aid 

of  the  .     De  Crinis 

Use  of in  ascertaining  purity  of  refined  edible  oils. 

Trim 

Use  of  immersion for  determining  concentration  of 

aqueous  and  alcoholic  solutions.     Wagner 
Use  of  Zeiss  immersion  ■ for  thin  beers.     Dietsche 

and  Grave 

Refractories  ;     Behaviour  of  aluminous   under   load. 

Bleininger 

for  coke  ovens.     Rees 

Electrical   resistivity    of   at   high   temperatures. 

Hartrnann  aud  others 

for  glassworks'  use  ;    Specifications  for .     Reea    . . 

in  iron  and  steel  industries.     Nesbitt  and  Bell 

Magnesia .     McDowell  and  Howe  . . 

Malinite    process   for   production    of   sillimanit*  ■ . 

Malinovzsky 

Manufacturers'  Association  ;  Work  of  technical  division 
of  .     Howe 

Physical  properties  of  specialised  : 

Hartrnann  and  Hougen 
Hartrnann  and  Kobler 

Possible  explanation  of  failure  under  load  at  high  tem- 
peratures of  fireclay Watts        ... 

Preservation  of  glass-furnace  by  water-cooling. 

Christmas 

Selection  of for  industrial  furnaces.     Rochow 

Superior .    Purdy 

for  zinc  furnaces.    Audley 

Refractory  articles  ;  Manufacture  of : 

(P)  Carborundum  Co.     .. 

<P)  Linbarger.  and  Carborundum  Co. 

bodies  ;    Manufacture  of  solid from  nitrides.     (P) 

Podsxus.-and  Chemical  Foundation.  Inc. 

bricks  ;    Light-weight  ■ .     (P)  Purdy  and  others     .  . 

Metal-encased  magnesia 


bricks  ; 
cement  : 


(P)  Booth,  and  Ramsav  and  Son  Co. 
(P)  McMinn  


584A 

766a 
307T 
S36A 
203a 

408a 
217a 

690a 
233a 
111a 

490A 

365a 
lllA 

365a 
365a 

598a 

90s 
111a 
111a 
237A 

409a* 
820a 

450a* 

599a 

39R 

26a 

519A* 
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ceramic  urti.Us  ;    Manufacture  of .     (P)  Horn,  and 

Chemical   foundation.  Inc.    ..          300a 

material*;    Continuous  regenerative  gas-fired  kilns  for 

burning .     (P)  Priest 773a 

materi  J>  ;    Firing         -  at  high  temperature  in  yas-fired 

rlnu  furnaces.     (P)  Schmelz              784a 

mater  i.iN  ;    Manufacture  of  — —  : 

(P)  Fernurcn         112A 

(P)  Prohman       2S5a 

(p)  General  Electric  Co.           403  \ 

fP)  Handy           268a 

JP)  BtncUay,  and  National  Carbon  Co.         ..  509a 

1 1')  Ohman  and  Parish 890a 

<P)  Sheard  and  others 230a 

(P)  Thomas          573a 

materials;   Manufacture  of  porous (P)  Denis    ..  540a 

materials ;      measurement      of      physical      properties 

of at  high  temperatures,    Tarrant    ..         ..  490a 

materials;    Urwr-ibio  expansion  of  .    Hodsman 

and  Cobb            108J 

materials  :   Specific  beats  of at  high  temperatures. 

r.r.ui-htw  .in.i  Emery          ..        ..        ..        ..  518a 

materials  ;  Standardisation  of  tests  for .  Penetra- 
tive action  of  slags     . .          . .          . .          , .          . .  234A 

materials;    Tensile  Mnngth  of -.    Travers  028a 

materials  :    Treatment  of and  of  tools  or  cniclH<  s 

made  fchenoJ  In  electric  furnaces.     (P)  Marsh       . .  414a 

plastii-  material  J    Manufacture  of .     (P)  Stowell    ..  192a 

problems  of  the  gas  industry.     Fulweiler  and  Taussig   ..  93a 

IU  frigeranf-  ;     Manufacture    of    .     (r)   Crawford   and 

Seaman  . .          . .          . .          . .          . .          . .          . .  144A 

Refrigerating  apparatus  : 

(P)  Apeldoornsciie  Masihlnefabriek  en  Metaal- 

gletcrij  voorh.  Landaal  ..  ..  51a,  91a 

tP)  BeadJe           321a 

(P)  Delayguo         638a* 

(P)  Henderson  and  James        . .         . .         . .  476a 

iV)   Miles 2A 

(P)  Southon         2a 

(P)  Sulzer  Frirres             215a 

(P)  Thoens            809a 

<P)  Werner,  and  Wegner  Machine  Co 92a 

fpl   WOT,  and  Isko  Co.              393a 

(P)  Worthen  and  Worthen       ..         ..  321a 

Application  of  ethyl  chloride  in .     Henning          . .  4t 

fish  and  other  foods.     (P)  Dahl 310a 

gas  ;   Manufacture  of .    (P)  Crawford  and  Seaman  144a 

h>  frige  rating  machines : 

(P)  Plersch  and  Meidinger        809a 

Ponehon 213a 

machines  ;   Condensing  apparatus  for : 

(P)  Chew  and  Jennings             287A 

(P)  McOustra 538a* 

plants;    Agent  for  .    (P)  Henning             ..          ..  HllA* 

plant ;  Condensers  for .    (P)  Wood  and  Hall        . .  683a* 

process : 

(P)  Apeldoornsche  Maschinefabriek  en  Metaal- 

gieterij  voorh.  Landaal          . .          . .          . .  51a 

<P)  Miles 2a 

(P)  Ormandy,  and  Seay  Syndicate.  Ltd.        ..  288a* 

<  P)  Thoens           809a 

(P)  Wolf,  and  Isko  Co.              393a 

processes  ;  Solution  for  absorption .    (P)  Uelaygue 

355a.  504a* 

systems.    (P)  Langbert 144a 

Refuse  destruction  ;  Economics  of .    Grempe    ..         ..  311a 

Destruction  of  house  and  other  and  recovery  of 

useful  materials.     (P)  Box 133a 

destructor  furnaces.     (P)  Brechot           . .          . .          . .  278A 

destructors  ;  Treatment  of  refuse  in and  production 

and  treatment  of  lluid  slag  obtained  therefrom.     (P) 

Kershaw             . .          . .          . .          . .          . .          . .  672a 

Regenerators.    (P)  Fours  et  Proc.  Mathy 590a* 

Heat for  metallurgical  furnaces.     (P)  Skinner      . .  061a 

for  smelting  furnaces  and  the  like.     (P)  Kiihn    . .          . .  602a 

Reichert-Meissl-Polenske     method.    Richmond     and     Hall 

71E.  SOT 

Reichcrt-MelssI  value  ;  Effect  of  pressure  on .     Kirkham  032a 

Rennet ;  Influence  of  temperature  on .    Konig            . .  795a 

powder;    Preparation  of .    Gratz              ..  382a 

Report  on  alkali  etc.  works ;   Fifty-sixth  annual   by 

the  Chief  Inspector     ..          ..          ..          ..          ..  270R 

to  Board  of  Trade  of  Empire  Cotton  Growing  Committee  07R 

to  Board  of  Trade  of  Empire  Flax  Growing  Committee 

on  substitutes  for  Mux            ..          ..          ,.          ..  200R 

Of  Ceylon  Robber  Research  Scheme  ;   Third ..  728a 

of  Chief  Inspector  of  factories  and  workshops  ;    Annual 

for  1919 302a 

on  commerce  and  Industry  of  Norway  to  end  of  1919. 

Pans ....  304R 

on  commercial.   Industrial,  and   financial  situation   in 

Japan,  1914-1919.     Thome 327R 

on  commercial  and  industrial  situation  of  Greece  for 

1919                                293R 

on  commercial  situation  In  Slam  at  close  of  1919.  Crosby  309R 

of  committee  appointed  by  British  Association  for  in- 
vest in.it  inn  ol  fuel  economy,  utilisation  of  coal,  and 

smoke  prevention;    Third  ..          ..          ..  308R 

of  Committee  of  Privy  Council  for  Scientific  and  In- 
dustrial Research,  1919-1920            343r 
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Report — cotrfinued. 

of  Oomptroller-GeneraJ  of  Patents.  Designs,  and  Trade 

Marks;   Thirty-seventh for  1919       ..         ..     i!02r 

00  OOmpulsory  adoption  of  metric  system  in  the  United 

11     dom  . .  . .  . .  . .  . .  . .     385R 

on  Conditions  and  prospects  of  British  trade  with  China, 

1919.     Fox  and  others  320R 

on  conditions  and  prospocU  ot  British  trade  in  India 

al     t  llr    ('Ins.-    ut    I  llr    w  ;ir  .  .  . .  80R 

i  CoiiHiiittri'  nf  Institute  of  Metals;    Fifth 

.     Bengouvrh  and  others  ..  ..  ..     369A 

of  Council 190T 

on  destruction  of  bacteria  In  milk  by  electricity.  Beattle 

and    Lewis  ..  ..  ..  ..  ..  ..      292R 

on  economic  conditions  and  prospects  of  Rumania  at  end 

of  1919.     Adams  345R 

on   economic,   financial,   and   Industrial   conditions   of 

Holland  in  lino.      Laming 421R 

on  economic,  and  financial  situation  of  Egypt  for  1919. 

Mulock  . .  . .  . .  . .  . .  . .  . .     303R 

on  economic  and  industrial  situation  of  Argentine  Re- 
public iu  1919.    Chalkley 402r 

on  finance,  industry,  and  trade  of  Peru  at  the  close  of 

1919.     Manners  293B 

of  Food  Investigation  Board  for  1919  . .  . .     S68B 

of  Furl  Research  Board  for  1918  and  1919       ..         ..     161B 
on  general  economic  and  financial  conditions  of  Brazil, 

1919.     Hambloch         385R 

of  H.M.  Inspectors  of  Explosives  ;   Forty-fourth  annual 

■ for  1919 3l4R 

of  Indian  Chemical  Services  Committee  . .  . .  . .     175R 

ou  industrial  and  commercial  conditions  in  Germany  at 

close  of  1919 241R 

of  Life  of  Gas-meters  Joint  Committee-,  Inst,  of  Gas 

Engineers  200R,  508a 

to  Manchester  Steam  Users'  Association  for  1918-1919. 

Stromeycr  . .  . .  . .  . .  . .  . .       97R 

on  manufacture  of  glass  bottles  and  jars  and  scientific 

glassware;    Interim  ..  ..  ..  ..     441R 

of  Merchandise  Marks  Committee  of  Board  of  Trade    . .     239r 

on  mines  and  quarries;  General with  statistics,  1919. 

Part  II.     Labour.     Part  III.     Output       ..  ..     441R 

on  mines  and  quarries,  with  statistics,  1919.     Divisional 

statistics  . .  . .  . .  . .  . .  . .     302R 

on  mines  and  quarries  for  1918,  with  statistics  of  labour 

and  output       . .         . .         . .         . .         . .         . .       G3R 

of  Nitrogen  Products  Committee.     Humphrey  . .  . .       26R 

on  non-ferrous  raining  industry  . .  . .  . .  . .     207R 

on  post-war  economic  and  industrial  situation  of  Ben- 
mark        . .  . .  . .  . .  . .  . .  . .      345R 

on  present  state  of  knowledge  concerning  accessory  food 

factors  (vitamines)  . .  . .  . .  . .       42R 

of  Refractory  Materials  Research  Committee,  Inst.  Gas 

Engineers  ..  ..  ..  ..  ..      199R,  518a 

on  road  teats  with  benzol  as  motor  fuel    . .  . .  . .       6Sr 

on  trade  of  Australia  for  1919.     McGregor        . .  . .     328R 

on  trade  of  Canada  and  Newfoundland,  1919.     Field 

and  Beale  222R 

on  trade  and  economic  conditions  of  Turkey  during  1919. 

Courthorpc-Munroe      . .  . .  . .  . .  . .     442R 

on  trade  of  New  Zealand.     Dalton         ..  ..  ..     402r 

on  trade  of  South  Africa  for  year  1919.     Wickhara      . .     844B 
of  Tropical  Agricultural  Committee        ..  ..  ..     132R 

of  Water  Power  Resources  Committee  ;  Second  interim 

260R 

of  work  of  Egyptian  Government  Analytical  Laboratory 

and  Assay  Office.  1913-1919.     Lucas         ..  ..     325k 

on  work   of  Government  Laboratory  for  year  ended 

Mar.  31.  1920,  by  the  Government  Chemist  . .     328R 

on  work  of  Inspectors  of  Foods  for  1918-19.   Macfadden     121R 

Reports  on  progress  of  chemical  industry  in  1919      . .  . .         1R 

of  Research  Sub-committee  of  Gas  Investigation  Com- 
mittee of  Inst.  Gas  Engineers  : 

Third  Report 199R,  508A 

Fourth  Report 199R,  507a 

on  standardisation   of  metals  and  alloys.     Doerinckel 

and  others         . .  . .  . .  . .  . .  . .     194a 

Research  Association  ;    Alloy in  U.S.A.          . .         . .  92r 

association  for  British  cotton  industry  . .         . .          . .  237R 

Association ;    British  Launderers'  . .          . .  41r 

Association  of  British  Rubber  and  Tyre  Manufacturers  291 R 

association  for  the  iron  trade       . .          . .          . .          . .  219R 

association  for  the  silk  industry              ..          ..          ..  230R 

Chemical  in  the  Sudan        ..          ..          ..          ..  132R 

Excess  profits  duty  and  scientific ..          ..      258R,  205R 

institute  in  Germany ;    New  150R 

institute  for  leather  industry  iu  Saxony  ;  Projected 238R 

laboratories  ;  Suggested  chem  cal for  France        . .  182R 

in  malleable  cast  iron  ;    Formation  of  an  association 

for  340R 

in  manufacture  of  alimentary  pastes 287R 

metallurgical ;    Methods  of .    Heycock      . .          . .  285R 

and  non-ferrous  metals  industry              ..          ..          ..  114R 

Reslllometer ;    Widney  for  determining  softening  of 

plastic  materials.    Speedy 18T 

Resin  acids  ;   Relationship  of  retene  to •.     Virtanen      . .  792a 

aloe-;  Manufacture  of  sulphur  dyestuffs  from .     (P) 

Appclbaum.  and  Import  and  By-Products  Co.      . .  594a 

Croton  .     Boehra         500a 

emulsions  ;   Manufacture  of .     (P)  Badlsche  Anilin 

und  Soda  Fabrik 377a 

Oleo from  Dipterocurpua  indicus.     Mansukhani 

and  Sudborough          . .          . .          - .          . .          .  •  342a 
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Resin — continued. 

Oleo-  from  Hardwickia  pinnata.     Iyer  and  Sud- 

borough  342a 

soap;    Manufacture  of  .     (P)  Braemer      ..  ..     377a 

soap    produced    by    heating   comminuted    wood    with 

sodium  carbonate;    Purifying  .     (P)  Lange..     241A 

solutions  ;    Manufacture  of  clear  .     (P)   Deutseh- 

Luxemburgische  Bergwcrks-  u.  Hiitten  A.-G.,  and 
Hilpert  ..         ..         ..         ..         ..         .-         ..     577a 

solutions  resembling  varnish  or  gum ;    Manufacture  of 

from  tar.    (P)  Melhardt  165a 

tunga-  ;  Manufacture  of and  application  in  varnish 

manufacture,     Gardner  and  Coleman         ..  ..     791 A 

tuaga- ;  Properties  and  application  of in  varnishes. 

Gardner  and  Holdt 664A 

See  also  Colophony  and  Rosin. 

Resiuates :  Molten  metallic .     Xicolardot  and  Coffignier    241  a 

Resinous  bases  ;    Obtaining from  tar.    (P)  Wirth,  and 

Chemical  Foundation.  Inc.    . .  . .  . .  . .     815a* 

compositions  ;  Manufacture  of  potentially-reactive  — — 

(P)  Baekeland,  and  General  Bakelite  Co 728A 

condensation    products ;     Manufacture    of    .     (P) 

Dunham  164A.  342a* 

condensation    products ;     Manufacture    of    from 

phenols  and  formaldehvde.    (P)  Chern.  Fabr.  Albert. 

and  Berend 122a,  273a 

material;    Manufacture  of  from  wood  tar.     (P) 

Riedel  A.-G 633a 

moulded      products  ;     Manufacture      of     .       (P) 

Richardson,  and  Cutler-Hammer  Mfg.  Co.   . .  . .     522a 

products  ;   Manufacture  of from  high-boiling  coal- 
tar  distillates.     (P)  Bailey  and  others       ..  ..     743a 
substances ;     Separation    of    low- boiling    constituents 

of .     (P)  Cnem.  Fabr.  Worms  A.-G.  . .     39SA 

substances  of  vegetable  origin  suitable  for  impregnating 

substitutes  for  textile  fibres  ;  Manufacture  of . 

(P)  Fuchs  241A 

Renins  from  Cochin  China  ;    Characteristics  of  some  . 

Nicolardot  and  Coffignier      . .  . .  . .  . .     198a 

Converting into  dry  powders.    (P)  Marcus  . .     802a 

Coumarone  and  formolites.     Ragg  . .  . .     273a 

eoumarone-;  Insulating  material  from .     (P)  Wells, 

and  Ellis-Foster  Co 340a 

coumarone- ;    Manufacture  of  soluble  in  alcohol. 

(P)  Riitgerswerke  A.-G 307a 

coumarone- ;     Manufacture     of     varnish     from     un- 

saponifiable   without   the   use   of    benzol   as 

solvent.     (P)  Schwarz  728a 

coumarone- ;   Suitability  of  low-temperature  coal  tar  for 

production  of ■.     Gluud  and  Breuer     . .  . .     262a 

Determination   of  saponification   value  of  dark  . 

Salvaterra  72a 

Extraction  of .     (P)  Bollmann        577a 

Extraction  of  gum  from  grass  trees.    (P)  Pooley 

and  Strevens     . .'         . .  . .  . .  . .  . .     697a 

Formation  of by  action  of  dilute  alkalis  on  acetal- 

dehyde.     Hammarsten  . .  . .  . .  . .     764a 

Hardening  synthetic .    (P)  Jackson,  and  Westing- 
house  Electric  and  Manufacturing  Co.        . .  . .       73a 

or    the    like ;     Production    of    synthetic    .     (P) 

Robinson-Bindley  and  others  ..         ..         ..      35a 

Manufacture  of  : 

(P)  Koppers  Co.,  and  Darrin   ..  ..  ..     757a* 

(P)  Vcr.  Chem.  Werke  and  others        , .         . .     273a 

Manufacture  of  artificial : 

(P)  Bohler  377a 

(P)  Copthorne  and  Tannehill 757a 

(P)  Darrin,  and  Koppers  Co.   . .  . .  . .     165a 

anufacture  of  artificial by  action  of  furfural  on 

phenols.     Beckmann  and  Dehn       ..  ..  ..     577a 

Manufacture    of    artificial   from   wood    tar.    (P) 

Hamburger        ..  ..  ..  ..  ..  ..     792a 

from  manufacture  of  benzene  ;    Manufacture  of  pale. 

readily -drying  oils  from  acid .     (P)  Schummer    633a 

Obtaining from  wood.     (P)  Aktiebolaget  Cellulosa     307a 

oleo- ;    Production  of in  India      . .         . .         . .     379u 

Paracoumaronc 288R 

paracoumarone- ;    Use  of in  varnishes.     King  and 

others     . .  . .  . .  . .  . .  . .  ..551a 

Purification    of   .     (P)    Brooks,    and    Commercial 

Research  Co 522a 

Recovery  of  turpentine  and from  resinous  woods. 

(P)  Sawyer 377a 

Solvent  for  extraction  of .     (P)  Tetralin  Ges.      . .     665a 

synthetic  ;    Solvent  media  and  their  effect  on  varnishes 

made  with .     Wolff        342a 

from  Xanthorrhcea  species.     Rennie  and  others  . .     459a 

K  -oreinol ;   Fusion  of  sodium  benzene-m-disulphonatc  with 

sodium  hydroxide  for  production  of .     Phillips 

and  Gibbs  685a 

Retene  and  its  derivatives  ;    Preparation  of  aromatic  nitro- 
compounds from  .     (P)  Arnot  . .  . .     291a 

Relationship  of to  resin  acids,  and  hydrogenatcd 

retenes.     Virtanen       . .  . .  . .  . .  . .     792a 

Retort  ovens  for  distillation  of  fuels  and  bituminous  ores. 

(P)  Hauser        327a 

1U torts.     (P)  Prentice 2a 

for    cracking    hydrocarbons ;     Means    for    removing 

carbon  from" .     (P)  Rittman  and  Dutton     ..     221a 

for  distillation  of  carbonaceous  materials ;    Heating  of 

vertical .     (P)  Wild  and  others  . .  . .     813a 

Distillation  and  separating  tank.    (P)  Rendall, 

and  Carbon  Products  Co.      ..         ..         ..         ..     590a 
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Retorts — continued. 

for  distillation  of  solid  materials.     (P)  Kennedy        . .     773A 
for  distilling   carbonaceous   materials.     (P)   West  and 

others 741a 

Furnace  .     (P)  Smith  565a,  650a 

Furnace  for  partial  carbonisation  of  coal.    (P) 

Smith 592a 

for     low-temperature      distillation.     (P)      Merz      and 

McLellan,  and  others  685a 

Rotary .     (P)  Francke  256a 

rotary  :    Driving  mechanism  for  .     (P)  Summers 

and  Whittard 538a* 

Vertical    for    carbonising    coal.     (P)    Woodall, 

Duckham,  and  Jones,  Ltd.,  and  Gardner  775a 

R'tring  of  bast  fibres.     Krais  ..  ..        11a,  443a,  816a 

and  drying  of  flax  and  other  fibres.     (P)  Portadown 

Weaving  Co.,  and  Grecves    . .  . .  . .  . .     595A 

fibrous  substances.     (P)  Rinman . .  ..  ..     568a* 

flax.     (P)  Johnson 718a 

of  textile  plants.     Carbone  . .         . .         . .         . .     443a 

Reunion  ;    Trade  of  in  1918 245R 

Rhamnose  ;    m-Tolylhydrazone  of .     Van  dcr  Haar  . .     244a 

Rhodanines.     Granacher  . .  . .  . .  . .  . .     225a 

Rhodesia.     See  under  South  Africa. 

Rhodium  ;     Acceleration    of    decomposition    of    hydrogen 

peroxide  by  colloidal  .     Zenghelis  and  Papa- 

constantinos      . .  . .  . .  . .  . .  . .     486a 

Behaviour  of  hydrogen   towards  .     Gutbier  and 

Maisch 156a 

Rhubarb  juice  ;    Composition  of .     Angcrliaxisen         . .     556a 

Rhus  glabra  ;    Fatty  oil  from  seeds  of .    Brubaker     . .       33a 

Ribbons  ;    Machine  for  treating  articles  such  as  with 

liquids.     (P)  Schmidt  226a 

Rice  chaff  ;    Distillation  of to  obtain  acetic  acid  and 

furfural.     Scurti  and  Zay      . .  . .  . .  . .     441a 

Chemical  composition  of  natural  and  polished  Italian 

.     Issoglio  . .  . .  . .  . .  . .       77a 

Chemical  composition  of  residues  from  treatment  of 

.     Issoglio  ..         ..         ..         ..         ..       77a 

Chinese  red  .     See  Ang-khak. 

crop  ;    Forecast  of  Indian . .  . .  . .  . .     435R 

polishings  ;    Alkaloid  constituents  of .    Hofmeister     581a 

starch:    Manufacture  of .     (P)  Reckitt  and  Sons, 

Ltd.,  and  Hardy         636a 

straw;      Manufacture     of     alcohol     from     .     (P) 

Rogers  and  Bedford    . .  . .  . .  . .  . .     555a 

Rivers;    Pollution  of  ..         ..         ..         ..         ..     187R 

Self-purification  of  .     Cooper  and  others  . .  . .     278a 

Road  or  like  covering  material  ;    Production  of  dust-proof 

and  waterproof .     (P)  Illemann  . .  . .     236a 

-making  materials  ;    Manufacture  of .     (P)  Honda     750a 

Roasting  furnaces.     See  under  Furnaces. 

minerals  and  other  pulverulent  materials  ;    Apparatus 

for .     (P)  R6ol 773A 

non-sintering  substances  ;   Gas-fired  shaft -kiln  for . 

(P)  Steiger  and  Steiger  144a 

operations  ;     Means    for    feeding    material    through    a 

rotating   cylinder   whilst  subjected   to  .     (P) 

Sonsthagen        . .  . .  . .  . .  . .  . .     436a 

organic  substances.     (P)  Tribes   . .  . .  . .  . .     637a 

Physical  chemistry  of  — — .     Equilibria  in  the  system 

lead -sulphur-oxygen.     Reinders        . .  . .  . .     338A 

zinc    blende    or    other    material    containing    sulphur. 

(P)  Fellner  und  Ziegler,  and  Von  Escher  . .  . ,     302a 

Rochelle  salt  ;    Caking  of .     Lowry  and  Hemmings  . .     105T 

Rocks  ;    Determination  of  combustible  matter  in  silicate 

and  carbonate  — — .     Fieldner  and  others  . .     155a 

Rontgen  toxin  ;    Manufacture  of  .     (P)  Merck  . .     765a 

tubes  : 

(D  Miiller  359a 

(P)  Siemens  und  Halskc  A.-G.  ..  ..     183a 

Roller  mills  ;     Controlling  feed  of  oil-seed  or  the   like  to 

.     (P)  Lee  and  others 664a* 

R-oofing  felt ;    Manufacture  of  .     (P)  Barrett  Co.       . .     361a* 

felt ;    Recovery  of  waste .     Hawley  and  Kress  . .     821a 

materials :     Manufacture    of    .     (P)    Bunte    and 

North 26a 

Rose  oil.     See  under  Oils,  Essential. 

Rosin  ;    Colloidal in  beater  sizing  of  paper.     Traquair     444a 

in  India         201r 

-tung  esters  ;  Manufacture  of and  their  application 

in    varnish  manufacture.      Gardner  and    Coleman     791a 
See  aim  Colophony  and  Resin. 

Rothamsted  ;    Investigations  at  . .  . .  . .     359R 

Royal  Institution  35R,  91R,  145r. 

Royal  Microscopical  Society     . .  . .  . .  . .  . .       34R 

Royal  Photographic  Society     . .  . .       181R,  235R,  395R,  434R 

Royal  Society 74R,  199R,  214R,  378R 

Royal  Society  of  Arts 129R,  198r->,  214R 

Rubber  ;    Action  of  halogens  on  .     Porritt       . .  . .  34R 

Action  of  organic  accelerators  in  vulcanisation  of  • 

Kratz  and  others                     . .          . .          . .  . .  378a 

Ageing  of  vulcanised  plantation  .     Stevens  . .  826a 

analysis ;     Recognition    of    artificial    caoutchoucs  in 

technical  .     Harries        ..          ..          ..  ..  307a 

Antimony  colours  for .     (P)  Morris            ..  ..  273a 

articles;    Flexible  heat-resistant  .     (P)  Smith  ..  123a 
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Bobber— continued. 

:irr irtrial  ;    Incrca  .  tielty  of  vulcanised . 

(T)  Bayer  nod  Co. 
I  I  snillorjuail 

Omm  of  rustlness  iit  sheet .     Hcllcndoorn 

0a» of.  of  inieriorlty  o(  plantation  srrap .. 

coagulant ;    Alum  as .    Stevens 

.position  for  use  as  floor  covering:    Htsnufaoture 

of .    (l'i  Btoan 

compositions  ;    Manufacture  of  : 

(!')  Blocum,  and  General  Bubber  Co 

1 1')  Webs,  and  Barrett  Co 

compound*  ;    Expansion  of during  \ulcuiii-atiuu. 

Dandenon 

eomponnde ;   Haniifaotnje  of  : 

(P)  Goodvcar  Tin1  and  Rubber  Co.    . . 

ID  Nielsen  

■  -tit.  nt    ol    latex;     Mctrola.-    for   determlnlnK   . 

■  nnination  of  factice  in  .     Dekker 

DotanDlnatloo  of  sulphur  in  vulcanised .    D.kk.  r 

lieterminatlon  of  total  sulphur  In  .     Pearson 

it  termination  oJ  true  bee  sulphur  ami  true  ooefflolent 

of  vulcanisation  In  vulcanised .     Kelly 

1.  attUing  .     (P)  Willard  

'  >ir>  ft    determination   of   rubber   hydrocarbon    In   raw 

and  vulcanised  .     Lewis  and  KoAdamfl 

Prying    .     (P)    Wullcnwcber,    and    Morgan    and 

Wright 

Bffad  afactdt  In  retarding  rate  of  eon  ol .  Stevens 

Effect  of  certain  accelerators  <>n   properties  of  vul- 
canised   .     Kratz  and  Flower   . . 

Ktfeet  ol  axpoBore  to  air  on  maturation  of  — — .  Stevens 
Effect  of  soaking  rolled  or  unrolled  eougulum  in  water 

on  properties  of  .     Do  Vries    .. 

Kffect  of  varying  proportions  of  acid  in  coagulation  on 

rate  of  cure  of  .     Stevens 

goods  ;    Determination  of  cellulose  in  .     Epstein 

and  Moore 

goods  ;    Determining   permanent  set    of  .     Davtes 

goods  emhodying  a  foundation  fabric  ;    Treatment  of 

vulcanised .    (P)  Muntz  

goods  industry  in  Holland  

goods   and    reclaimed    rubber ;     Kapid   determination 

of  antimony  sulphide  in  .    Schmitz 

Improving  the  plasticity  and  adhesiveness  of  difficultly 

soluble    natural    .    (P)    Ungarischc    Gummi- 

waarenfabr.  A.-G 

Increase  in  volume  of  compounded  under  strain. 

s-lilppel 

industry  in  Canada  

industry  in  Hainan.  China  

industry  in  the  Netherlands         ..  .: 

industry  in  Parn  ;    Proposed  

industry;   Position  and  prospects  of  the .   Williams 

ndustry;    Progress  in  in  1919.    Twiss   .. 

industry  and  the  war.    Porritt 

latex;    Bacteriological  study  of  coagulation  of   llrvea 

.    Denier  and  Vemet 

latex;    Coagulation  of  .     (P)  Nixon-Wcstwood    .. 

latex  ;    Coagulation   of  with   calcium   sneeharate. 

Btevens 826a 


s* 


4C0A 

K2«A 


757a 
19'JA 


73A 
199a 


USA 

418A 


728a* 
274K 


307A 


7. ".7  a 

199a 
435K 
204K 
160B 

274R 

2f.SK 

32b 

195U 

698A 
552a 


1-atex  and  from  individual  trees.     De  Vries 

latex  ;    Investigations  on  different,  coagulants  for  — — . 
De  Vries  . .  . .         . . 

;    Natural  coagulation  of  Hevea  in  absence 

of  air.     Spoon 

latex  ;    Natural  coagulation  of  Hevea in  absence 

of  air  after  addition  of  calcium  salts.     Spoon 

latex;      Sjumtaii.-ous    coagulation    of   .      De    Yri. fl 

and  Spoon 

latex  ;    Synthetic  acetic  acid   as   coagulant    of  . 

Stevens  . . 

tatex  ;    Treatment  of  .     (P)  Slocum,  and  General 

Bobber  Co 

latex  ;    VTMOBtty  of  and  its  bearing  on  rate  of 

cur-.     Stevens 

■like  masses  ;    Manufacture  of  plastic .     (P)  Ribot 

•like  masses  ;   Manufactun-  of  soft  and  hard .     (P) 

Traun's  Forsehungslaboratorium 

-like  masses ;    Manufacture  of  from   vcast  and 

formaldehyde.    (P)  Bliicher  and  Kxause 

or   like   substances  ;     Synthetic    production   of   . 

(P)  Gottschalk  

Machine  for  kneading  or  mixing .     (P)  Banbury.  . 

Machine  for  testing  elasticity  of  soft  \  ulcanised  . 



Manufacture  of  .    (P)  Barton  and  others 

Manufacture    of    vulcanised .     IP)    Barton,    and 

Titanium  Alloy  Manufacturing  Co. 

manufactures;    Foreign  competition  in  .. 

Maturation  of  .     Stevens 

membrane ;     Pro.vss    of    diffusion    through    a    . 

Da>  : 

Methods  of  preparation  of  plantation  ..  '. . 

scotl 

mtitnga;   Determination  of  carbonates  in .  Pearson 

'.■Hiding  inachim  -  i.,r  sawdust  t..  DC  Used  In 

.     |P|  Marshall 

from   natural   eoagnlum   (slab);     Vnlformity  of . 

-     ■ 

obtained  by  coagulation  of  latex  :    Resistance  of . 

Hun 

output;    Limitation  of  — —         


065a 
065a 


065a 
065A 


820a 
342a 

241a 

242a 

123a 

307A* 

805a 

105A* 

123A 
294R 
826a 

552a 
728a 
683a 

sJ7a 

35A 

198A 

•J7.;v 

tatB 
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274a 
578A 

251T 
2031! 
2T.U; 

199a 
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.    (P)  Dunlop  Rubber  Co..  and 
freshly  coagulated  from  latex. 
•    (P) 


Itul. her    oonUntud, 

packing;    Heat-resisting  —  .    (P)  Stromeyer 

Per ability  of  — -  to  gas,,.     Edwards  and  Pickering 

Preservation  of  vulcanised  Btevens 

Prizes  for  suggestions  for  extension  ..i  uses  of .. 

prodllel  I. .11     .mil     prices 

Reactions  ol  accelerator!  during  vulcanisation  of — -. 

Bedford  and  Se..it 
reclaimed;    Manufacture  ol  waterproof  material  using 

.     (P)   Frankcl  nt,,]   Bunge,  and   Qolombek    .. 

Reclaiming : 

iP>  Bedford,  and  Qoodyear  lire  and  Rubber 

i'h 

(P)  ECryder 

ti'i  Twiss,  and  Dunlop  Rubber  Co 

(I'l  Van   Baap 

(P)   Young  and  others 

Beelalmlng  cotton  and  from  waste.    (P)  Young, 

an.i  A.ushnet   Process  Co. 
Recovering    plastic    —    from    fabrics.      IT)     I'nriics's, 
and   AeUshnct    Process  C.i. 

Regeneration  of from  old  rubber  and  scrap,    (pj 

North  and   i.e. ,  li 

and    ruhhcr-like    materials  ;      Reclaiming    from 

fabrics  coated  therewith.     (P)  Acushnet  Pr i 

seed  oil;    Pnra  .     Su  under  Oils.  Fatty. 

situation  in  Iudo-China      ..  .. 

stress-strain  curve;    ■"Slope"  or  "type"  of  the  . 

De  Vries  . .  . .  . .    *     . . 

substitute  ;    Manufacture  of  .    (P)  Gregory,  an.i 

Western  Ruhher  Co.  .. 

Synthetic  .     Stevens.. 

synthetic;   Future  of 

synthetic;    Production  of  highly  clastic  vutcanlsates 

from  .    (P)  BCltteldeutsche  Gummiwarenfabr. 

Peter 

Testing  device  feu   determining  "viscosity"  of  . 

(P)  Naylor.  and  Fi»k  Rubber  Co.  .* 
trade  of  Brazil 
trade  in  Italy- 
trade  of  Japan 
trade  in  Norway 
Treatment  of  raw- 
others     . . 
Treatment,  of  raw 
(P)  Davidson 
trees;    Utilisation  of  bark  shavings  from 

Craessen 
Vtilisation  of  bark  shavings  from  rubber  trees,  and  ex- 
traction of from  such  shavings.    (P)  Claessen 

Variations   in    fine    hard    Para    and    plantation   . 

Stevens 

Vulcanisation  of  : 

(P)  Gibbons,  and  American  Rubber  Co. 

(P)  Meyer,  and  Morgan  and  Wright 

(P)  Molony.  and  Michigan  Chemical  Co. 

(P)   Ostromislensky.   and   New   York   Belting 

and  Packing  Co. 
Peachey  and  Skipsey 

Vulcanisation  and  depolymerisation  of .    SeidI    . . 

waste ;    Apparatus  for  reclaiming  .    (P)   Kryder 

and  Snyder 
See  also  Caoutchouc. 

Rubidium  ;  Microchcmical  detection  of : 

Bayer         

Emich 
-silver-gold  chloride  and  its  application  to  microchcmical 
detection  of  gold,  silver,  and  rubiduim  : 

Bayer         721a 

Emich        721a 

llubiera  multifida  ;    Essential  oil  of .     Nelson    ..  ..     627a 

Rumania  ;    Chemical  requirements  of  . .         . .         . .     422R 

Mineral  resources  of  ■  . .         . .         . .         . .     275R 

Oil  Industry  of  439E 

Report  on  economic  conditions  and  prospects  of  ■ 

at  end  of  1919.    Adams 345k 

Rushes ;    Preparation  of  valuable  fibres  from  .    (P) 

Deutsche  Typha-Verwertungs-Gcs 185a 

Production  of  fibres  suitable  for  spinning  from  . 

(P)  Deutsche  Typha-Verwertungs*Ges.       . .         . .     226a 

Russia  ;    Copper  mining  in  . .         . .         . .         . .     238r 

Iron  ore  deposits  in  South  . .         . .         . .       00r 

Tungsten  deposits  in  . .         . .         . .         . .     438R 

Rust  preventing  and  arresting  solution.    (P)  Allen  . .         . .     238a 
-preventing  process  for  needles,  knitting  pins,  hat  pins 

and  other  articles.    (P)  Rcdditch  Electro-Plating 

Co..  and  Guise  . .  . .  . .  . .  . .     575a 

-preventing  treatment.    (P)  Swan  and  Woolverton      ..     602a 
-proof  coating  of  phosphate  on  iron;    Production  of  a 

.    (P)  Arnold 493A 

-proofing  compound.     (P)  Allen  ..  ..  ..  ..     520a 

-proofing  iron  and  steel.     (P)  Thompson  and  Alexander     339a* 
-proofing  iron  and  steel ;   Phosphatic  coatings  for . 

Eckelmann        . .  . .  . .  . .  . .  . .     157a 

-proofing  steel,  iron,  and  similar  articles.    (P)  Barnes, 

and  Cleveland  Metal  Products  Co.  . .         . .     575a 

Rusting  of  iron ;    Preventing  .    (P)  Eoelseh    ..         ..     661a 

of  nickel-plated  iron  and  steel  objects  ;  Preventing . 

(P)  Kronenberg,  sen.  . .  . .  . .  . .     302a 

Treatment  of  iron  or  steel  to  prevent .    (P)  Chad- 
wick  and  others          . .         . .         . .         . .         . .       29a 

See  also  Corrosion. 
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Rustless  surface  on  iron  and  steel ;  Production  of .     (P) 

Schmidding 29a 

Rutin,  a  flavoue  colouring  matter  present  in  Eschscholtzia 

californica.     Sands  and  Bartlett       . .  . .  . .     399a 

Rye  ;   Colloid  chemistry  of  gliadins  of  wheat  and .  with 

special  attention  to  gluten  and  baking  problems. 

Liiers 499a 

proteins;  Nutritive  value  of .     Osborne  and  Mendel     381a 


Sabadinine  ;  Identity  of  cevine  and .    Hess  and  Mohr  . .       80a 

Saccharase.     See  Invertase. 

Saccharic  acid  ;    Manufacture  of  from  carbohydrates. 

(P)  Diamalt-A.-G 704A 

Sacchariflcation  of  amylaceous  materials  ;  Reducing  amount 

of  malt  used  for .     (P)  Deutschland  . .     760a 

of  cellulose  ;   Utilisation  of  phosphoric  acid  from  super- 
phosphate   manufacture    in    .    (P)    Schmidt, 

and  Chem.  Fabr.  Rhenania 309a 

of  cellulosic  material  with  gaseous  hydrochloric  acid. 

(P)  Chem.  Fabr.  Rhenania  and  others      . .  . .     311A 

of  cellulosic  materials  with  simultaneous  recovery  of 
citrate -soluble      phosphate.     (P)      Chem.      Fabr. 
Rhenania  A.-G.,  and  others  . .  . .  . .     463a 

of  plant  material  containing  cellulose.    (P)  Schwalbe  . .     346a 
of  wood  and  other  cellulosic  substances  by  means  of  sul- 
phuric acid: 

(P)  Zellstoff-fabrik  Waldhof,  and  Clemm       . .     203a 
(P)  Zellstoff-fabrik  Waldhof.  and  Hottenroth     204a 

Saccharimeters ;    Testing  by  means  of  the  telescopic 

control  tube.     Browne  . .         . .         . .         . .     668a 

Saccharin;   Analysis  of  .    Beyer  526a 

-bicarbonate    tablets ;     Chemical    alteration    in    com- 
position of .    Beyer       . .         , .         . .         . .       42a 

Detection  of in  beer.    Baumann    . .         , .         . .     463a 

Separation  of  benzoic  acid  and .    Schowalter       ..     134a 

Saccharine     materials ;     Decolorisation     and     purification 

of .     (P)  Hood  and  others       ..  ..  ..       37a 

Saccharomyces   cerevisite ;     Nitrogen    metabolism   in   J . 

Lampitt  669a 

Saccharomyces  thennantitonum.     Euler  and  Laurin    . .  . .       77a 

Characters  of  after  prolonged  cultivation.     Von 

Euler  and  Laurin        . .  . .  . .  . .  . .      555a 

Saccharose.    See  Sucrose. 
Saggers.     See  under  Pottery. 

St.  Helena  ;    Flax  fibre  industry  in  59r 

St.  Vincent ;  Agricultural  industries  in 185r 

Trade  of  ■ ■  in  1918-19  404r 

Sal-ammoniac.     See  Ammonium  chloride. 

Salicylic  acid  ;    Melting  point  of  .     Bush  and  Co.      . .     526a 

Salmon  oil.     See  under  Oils.  Fatty. 

Salt ;  Action  of on  silica  and  fireclay  bricks.    Rees    . .     180R 

deposits  in  Czecho- Slovakia  . .  . .  . .  . .     438b 

Evaporating  plant  for  manufacture  of from  brine. 

(P)  Allen  544A 

industry  of  Poland  438R 

Manufacture  of  purified .    (P)  Wheeler,  and  Bleach 

Process  Co.        ..  ..  ..  ..  ..  ..     544a 

Manufacturers'  Association  and  price-fixing        . .  . .     259R 

production  in  Holland        417r 

production  in  South  Africa  . .  . .  . .  . .       94r 

Pur  fication  of .     (P)  Wood,  and  Worcester  Salt  Co.     626a 

rock-;  Decrepitation  of .     Lowry  and  McHatton  . .     145R 

rock-;    Purifying  .     (P)  Damman  ..  ..         ..     544a 

rock- ;  Removing  calcium  and  magnesium  from  solutions 

of  .    (P)  Freeth  and  Munxo 6S9a 

See  also  Sodium  chloride 

Salts  ;  Action  of  water  on  a  mixture  of .     Determination 
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Apparatus  for  collecting  and  isolating  soluble from 

flue-gases.     (P)  Gilbert  and  others  ..  ..     109a 

Apparatus  for  collecting  and  washing .     (P)  Schmidt     356a 

Caking  of .     Lowry  and  Hemmings  . .  . .  . .     101T 
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bases  in  .     Kolthofl 558a 
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Liberation    of    moisture   from    hydrated   during 

grinding.     Lowry  and  Hemmings     . .  . .  . .     105T 
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Piccard  . .         . .         . .         . .         . .         . .         1  a 

Theory  of  absorption  of  water  vapour  by  mixed . 

Prideaux  ..  ..  ..  ..  ..  ..      18i!T 

Salvador  ;    Trade  of  in  1918 228R 
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of  water.     (P)  Lifschutz        833a 

Salvia  hupanica  seeds ;    Fatty  oil  of  .     Gardner  and 
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Samarium  ;  Purification  and  atomic  weight  of .    Owens 

and  others        402a 

Sambucus  racemosa  berries ;  Fatty  oil  of .    Thorns       . .     198a 
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Sand  ;  Apparatus  for  washing  — ■ — .     (P)  Harrison  . .  . .       356a 

-lime  bricks  ;    Hardening  of .     (P)  Beil      . .  . .     367a 

Machines  for  drying  .     (P)  Southall  . .  . .     740a* 

Manufacture  of  rough  for  industrial  uses.    (P) 

Stoltzenberg 785a 

in  U.S.A.  in  1918 148R 

Sandalwood  oil.     See  under  Oils,  Essential. 

Saponaceous    compositions ;      Manufacture    of    .     (P) 

Feldenheimer  and  Plowman  34a* 

Saponification  ;    Time  factor  in  — — .     Fryer  . .  . .     377r 

value  ;    Butyl  alcohol  as  medium  in  determination  of 

.     Pardee  and  others      . .  . .  . .  . .     458A 

values  ;  Influence  of  ester  transposition  in  determination 

of  _.    Pardee  and  Reid 305a 

Saponin  ;    Extraction  of  a  neutral from  sulphite-cellu- 
lose waste  lyes.     (P)  Meyer  ..  ..  ..     174A 

or  similar  substances ;  Production  of from  vege- 
table extracts  rich  in  sugar  or  colouring  matter.  (P) 
Bill  warder    Seifen-    u.    Glycerinfabr.    Krauss    und 

Hofmann  281a 

Sapropel;    Distillation  of .    (P)  Francke         ..         ..       66a 

Sardine  ;   Fatty  oil  of  Indian  .    Menon  . .         . .       93r 

Sardinia  ;    Guano  deposits  of . .  . .  . .  . .     438R 

Saskatchewan.     See  under  Canada. 

Satin-white  ;   Preparation  and  chemistry  of .    Cobenzl    664a 

Sauce  ;  Manufacture  of from  soya  beans.    (P)  Satow  . .     381a 

Sausages  ;   Determination  of  added  water  in .    Ledent    245a 

Sawdust ;    Alcohol  from  in  Switzerland  . .         . .     322r 

Grinding  machines  for to  be  used  in  rubber  mixings 

or  for  leather  substitutes.     (P)  Marshall     . .  . .       35A 

Manufacture  of  briquettes  from  .     (P)  Michel  and 

Raskin   . .         . .         . .         . .         . .         . .         . .         5a 

Saxony  ;    Projected  research  institute  for  leather  industry 

in  238R 

Scabiosin.  a  new  glucoside  hydrolysed  by  emulsin.    Bour- 

quelot  and  Bridel 312a 

Scandium  ;    Revision  of  atomic  weight  of . .  . .     323R 

Schieichera  tiijuga  fat.     Sen-Gupta     . .  . .  . .  . .        91t 

Study  of  fruit  of .  with  special  reference  to  genera- 
tion of  hydrocyanic  acid  in  the  seed.     Sen-Gupta  ..       88T 
Schools;    Discussion  on  attendance  of    employees    at  con- 
tinuation    36R 

Scientific  societies  ;    Position  of — ■ —  ..  ..  ..     123R 

Scouring  processes  ;    Treatment  of  effluent  from  .    (P) 

Distillates.  Ltd..  and  Jarmain  ..  ..  ..       12A 

vegetable  fibres  to  accelerate  and  facilitate  subsequent 

bleaching.     (P)  Watremez 686a 

of  wool  and  allied  materials  in  the  raw  state  or  at  any 
of  the  various  stages  of  manufacture.    (P)  Hollis 
and  Woodmansey        ..  ..  ..  ..  ..     360A 

wool  and  other  fibrous  substances  and  similar  opera- 
tions ;    Machines  for .     (P)  Taylor     ..  ..       13a 

wool  and  textiles  with  volatile  solvents.     Hey    . .  . .     185a 

yarn  in  hank  form  ;   Machines  for .    (P)  Lord  and 

Lord 186a.  625A* 

Screening  materials ;    Apparatus  for  conveying  and  . 

(P)  Hadfield  and  Miller         590a* 

Scrubbing  towers  ;  Theory  of  gas with  internal  packing. 
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Manufacture  of  electrodes  for .    (P)  Sperry  ..     511a 
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Negative  arc-carbons  for  use  in  high-power .     (P) 

Gebr.  Siemens  und  Co.         . .         . .         . .         . .     359a 

Sea-tang.    See  Seaweed. 
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Bayer  and  Orlajensen  . .  . .  . .  . .      499a 

Manufacture  of  feeding  stuffs  from .     (P)  Cronsloe 
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fermentation,  and  extraction  of  salts  of  iodine  and 
potash  from .  (P)  Darrasse  Freres,  and  Dupont     499a 

pulp  ;    Paper  from  . .  . .  . .  . .  . .       14R 

Treating for  paper  manufacture  etc.      (P)  Frydens- 

berg        16a* 

Utilisation  of as  food.     Gloess        310a 
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solids  from  liquids.     (P)  Conto 461a 

solids  from  liquids  ;    Apparatus  for .     (P)  Hcrrick  648a 
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Apparatus  for  distilling  ; 

<P)  Berglund         

(P)  Straight  98a. 
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skins   and    the   like ;    Treating  preparatory   to 
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Silica  brick  from  roof  of  open-hearth  steel  furnace  : 

Graham 234a 

Stead          234a 

bricks  ;    Action  of  salt  on  .    Rees             . .         . .  180R 

bricks ;    Apparent  versus  true  specific  gravity  of . 

Office 24a 

bricks  in  coke-oven  construction.     Enzenauer  . .          . .  713a 
bricks  ;    Comparative  tests  of  machine-made  and  hand- 
made   .     Emery  and  Bradshaw            . .          . .  518a 

bricks  ;    Constitution  and   micro-structure  of and 

changes   involved   through   repeated    burnings   at 

high  temperatures.     Insley  and  Klein       ..          ..  233a 

bricks  ;    Factors  influencing  properties  of .     Scott  233a 

bricks  ;    Quartzites  and .     Wernicke           . .          . .  408a 

materials  ;    Experiments  on .     Bigot         . .          . .  234a 

products;  Manufacture  of .    Bigot..         ..         ..  234a 

Treatment  of  materials  containing  alumina  and  . 

(P)  Fleissner 722a 

in  U.S.A.  in  1918 14SR 

-zirconia  ;    Approximate  determination  of  melting-point 

diagram  of  system  .     "Washburn  and  Libiuan  628a 

Silicate  minerals  ;    Extracting  potassium  compounds  from 

.     (P)  Scholes  and  others          192a* 

minerals  ;  Manufacture  of  alkali  carbonate  and  hydraulic 

cement  from  alkaliferous .     (P)  Jungner       . .  820a* 

rocks  ;    Determination  of  combustible  matter  in . 

Fieldncr  and  others    ..          ..          ..          ..          ..  155a 

Silicates;    Apparatus  for  treating  .     (P)  Glaeser,  and 

Potash  Extraction  Corp.        . .          . .          . .          . .  597a 

Comminating  and  mixing  alkali .    (P)  Phillips  and 

Rose 748a 

Constitutional  formulae  of .    Wegscheider            . .  19a 

Extracting  alkalis  from .     (P)  Hills  and  Newell  . .  21a 

Manufacture  of  readilv  soluble  alkali .     (P)  Phillips 

and  Rose           748a,  S20a* 

Prolonged  action  of  carbonic  acid  on .     Matignon 

and  Marchal      . .          . .          . .          . .          . .          . .  490a 

Recovery  of  potash  from .     (P)  Spencer  . .          . .  571a 

Treatment   of  potash -bearing  .     (P)  Glaeser,  and 

Potash  Extraction  Corp 63a 

Silicic  acid  ;    Coagulation  of .     Smith 423a 

gels  ;     Ageing   and  transformation  of  ■ .     Schwarz 

and  Liede          ..          ..          ..          ..          ..          ..  721a 

Manufacture  of  colloidal  preparations  of  amylodextrin 

and .     (P)  Lecinwerk  Laves     . .          . .          . .  802a 

Xew  form  of .     Schwarz  and  Liede             . .          . .  747a 

Process  of  solution  of in  ammonia.    Schwarz  and 

Liede 721a 

Purification  of  liquids  by  means  of  colloidal .     (P) 

Bielmann           . .          . .          . .          . .          . .          . .  672a 

Silicon  ;   Micrometallurgy  of  alloys  of with  copper  and 

with  iron.     Bogdan     . .          . .          . .          . .          . .  454a 

Silicon  carbide  ;    Manufacture  of : 

Brockbank             . .          . .          . .          . .          . .  42t 

(P)  Hutch  ins,  and  Carborundum  Co.              . .  297a 

carbide  ;    Manufacture  of  shaped  objects  of .     (P) 

Gebr.  Siemens  und  Co.          ..          ..          ..          ..  491a 

compounds  ;    Optically  active  .     Kipping             . .  129R 

halides ;     Manufacture    of    fluid    .      (P)    General 

Electric  Co 448a,  658a* 

hydrides.     Stock  and  Somieski    ..          ..          ..          ..  62a 

tetrachloride  ;      Manufacture     of    .     (P)     General 

Electric  Co 658a* 

Silk,  artificial ;  Apparatus  used  in  manufacture  of .    (P) 

Clayton 153a*,  293a*,  719a* 

artificial;   Dyeing  of .     Wilson  and  Imison            ..  322t 

artificial;   Exports  of from  Switzerland     ..          ..  209R 

artificial ;    Manufacture  of  : 

Briggs         286R 

Wilson        266R,  307R 

(P)  Stulemeyer 444a 

artificial  ;    Manufacture  of  in  France        . .          . .  132R 

artificial  ;    Manufacture  of  for  industrial  textile 

purposes.     (P)  Deutsche  Gasgliihlicht  A.-G.          . .  595a 

artificial ;    Manufacture  of  in  Italy           . .          . .  322r 

artificial;    Manufacture  of  in  Poland       ..          ..  322R 

artificial;  Manufacture  of in  U.S.A.            ..          ..  271R 

artificial;    Precipitation  and  purification  of  solutions 

of .     (P)  Thilmany         778a 

artificial  ;    Product  derived  from  vegetable  proteins  for 

manufacture  of .     (P)  Ostenberg         . .          . .  263a 

artificial;   Production  of in  Belgium            ..          ..  257R 
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Silk — continued. 

artificial;    Tensile  strength  of  .     Krais     ..  ..     329a 

artificial ;    Treatment  of .     (P)  Lauffs       . .  . .     686a 

Biuret  reaction  of  .    Battegay  and  Voltz  . .     568a 

Colouring  of  with  strong  acids.    Waentig  . .       10a 

Degumming  of  218R 

Degumming    by    treatment    with    water    under 

pressure.     (P)  Bayer  und  Co.  13a 

Dyeing  raw  .     (P)  Maupai 514a,  687a 

fabrics  ;  Machines  for  finishing .    (P)  Vuono       . .     687a* 

Increasing  the  strength  and  elasticity  and  preventing 

or  decreasing  the  subsequent  weakening  of  fibres  of 

loaded .     (P)  Korselt 186a 

industry  ;    Research  association  for  the  . .         . .     230R 

Loading  .     (P)  Deutsche  Gasgliihlicht   A.-G.      17a,  779a 

Manufacture  of .     (P)  Korselt         482a 

Process  for  black  dyeing  and   loading  of  .     (P) 

Cllnerwerk  Ges 401a 

Prolonged  action  of  a  moderate  heat  on  spun  . 

Knecht 540a 

Relation  between  internal  complex  metallic  salts  and 

solubility  of in  ammoniacal  nickel  solutions. 

Battegay  and  Voltz 568a 

tussar;    Black  dyeing  of  .    Srivastava     ..         ..     514a 

-wool   textiles  ;     Reducing   the   permeability  of  . 

Colombo  816a 

Silliamanite  :    Preparation  of  fused  artificial  .     Malin- 

ovszky 1S0R 

refractories ;    Malinite  process  for  production  of  . 

Malinovszky      . .  . .  . .  . .  . .  . .     365a 

Silver;    Bactericidal  action  of .    Doerr           ..         ..  702a 

coinage  ;    Reduction  of  fineness  of . .         . .  79r 

Electrodeposition    of    from    cvanide    solutions. 

Christy 337a 

foil ;   Production  of  transparent  or  opaque  enamels  on 

wrought  iron  (sheet  iron)  bv  means  of  layers  of 

.     (P)  Fix  und  Schmidt            491a 

-gold  alloys  ;   Action  of  aqua  regia  on in  presence 

of  ammonium  salts.     Pollard            . .          . .          . .  299a 

Growth  phenomena  of .     Beutcll 269a 

-manganese  alloys.     Siebe             . .         . .         . .         . .  £7  a 

Micro  chemical  detection  of : 

Bayer         721a 

Emich         721a 

Xew  methods  in  hydrometallurgy  of  .    Freeman  9R 

ore;  Discovery  of  in  Spain            ..         ..         ..  114r 

Recovering from  photographic  films.     (P)  Horton  076a 

Recovery  of  lead  and  from  sulphide  ores  and 

metallurgical    products.     (P)    Amalgamated    Zinc 

(De  Bavay's)  Ltd.,  and  Ganelin      ..          ..          ..  117a 

refining  slags  and  residues  ;   Complete  analysis  of . 

Stahl 660a 

Silver    compounds ;     Reducing    the    light-sensitiveness    of 

.     (P)  Sulzberger  834a 

nitrate  ;    Penetration  of  sodium  chloride  into  agar-agar 

gels  containing .     Stiles  . .  . .  . .     274a 

-protein    preparat  ions ;     Manufacture    of    stable    

readily  soluble  in  water.    (P)  Bayer  und  Co.     . .     765a 

salts    of    aliphatic     a-amino-acids ;     Manufacture    of 

complex .     (P)  Napp     . .  . .  . .  . .     640a 

salts  ;    Manufacture  of  therapeutic  agents  containing 

.     (P)    Sachsisches    Serumwerk    und    Institut 

fur  Bakteriotherapie    . .  . .  . .  . .  . .     427a 

-salvarsan.     Binz  and  others        . .  . .  . .  . .     348a 

Sintering  concentrates  ;   Apparatus  for .     (P)  Berglund     118a 

Size ;     Manufacture    of   from    hornv    material.    (P) 

Schmidt  698a 

for  paper  ;    Manufacture  of  .     (P)  Mitscherlich  . .     264a 

Sizing  paper  cardboard,  textile  fabrics,  etc.,  by  means  of 

sulphite-cellulose  waste  liquor.     (P)  Raseh  . .     745a 

paper  fabrics,   etc.    with   glue,    casein,   etc.     (P)   Ex- 

portingenieure  fur  Papier-  u.  Zellstofftechnik  . .  513a 
paper,  fabrics,  and  the  like.  (P)  Schmidt  and  Heuser  15a 
paper  and  the  like.     (P)  Feldmiihle  Papier  und  Zell- 

stoffwerke  A.-G.  . .  . .  . .  . .  . .       15a 

paper    and    other    absorbent    materials.    (P)    Holz- 

verkohlungs-Ind.  A.-G.  60a 

textile  fabrics.     (P)  Poulson         779a 

yarn  in  hank  form  ;    Machines  for  .     (P)   Lord 

and  Lord  186a,  625a* 

Skin-like  compounds;    Forming  shaped  articles  from  pre- 
cipitated   .     (P)  Swett,  and  Little,  Inc.         . .     634a 

Skins ;     Degreasing    preparatory    to    tanning.    (P) 

Krouse    . .  . .  . .  . .  . .  . .  497a 

Impregnation    of   with    liquids    under    vacuum. 

(P)  Quas-Cohen  and  others  514a 

Liming    and    other    tanning    operations    upon    . 

(P)  Owen  523a* 

Machine  for  treating .     (P)  Mercier  . .  . .     634a* 

Tanning  and  liming  of .    (P)  Dufour  and  Dufour    165a 

See  also  Hides  and  Pelts. 

Slag,  basic  ;   Obtaining with  high  phosphorus  content. 

(P)  Queling 493a 

basic;    Prices  of ..  ..  ..  ..  ..     118r 

basic :    Rate  of  solution  in  water  containing  carbon 

dioxide  of  phosphoric  acid  of  .     Maschhaupt       75a 

l>aslc  ;    Solubility  in  citric  acid  of  phosphates  in . 

Kaysser  . .  . .  . .  . .  . .  . .     793a 

blast-furnace  :     Classification   of   cements   made   from 

.     Lewis 409a 

blast-furnace;    Disintegration  of .     Endell  ..     297a 
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Slag — continued. 

blast-furnace  ;    Beeovery  ol  potaasluin  -alt-*  from  . 

(P)  Bury  and  others 2lA 

blast-furnace;       Sehol     process     for     manufacture     of 

llght-nvi^ht  art illrial  stone  from  ■ .    Guttmann     BQ8A 

Mast-lnrnaec  :      Suitability     of    for     MDOUete. 

Hurchartz  . .  . .  . .  . .  .  .  . .     G73a 

blast-iuma< m        I'natmrnt    of  ■ — —  for  production   of 

suipimr  dioxide.    (P)  Petersen       271a 

briofca  : 

(P)  Hoare  # 109A 

Maluit       L02s 

qemenfc.    8m  Hfufar  Cement. 

\i   'iiuti'turr  of  cement  from  — — .     (P)  Boveroulle  ..     786i 

Manufacture   of   cement   from   liquid  in   electric 

furna-\-      tP)  Wennerstrom  ..  ..  ..     573a 

M.Miuiacture  of  porous  material  from .     (P)  Xorske 

Latiesehkab  foe  Ktrktrokem.  Ind 784a 

bom  treatment  of  refuse  ni  refine  destructor* ;    Pro- 
duction and  treatment  of  lluid .     (P)  Kershaw     *»7J a 

TTtfflnattiw  of m  a  building  mid  other  oonstrnotioaaj 

d.      P]   Hoare 367a# 

basic  J    DlSCUSBlon  09D  production  of  and  their 

utilisation  in  agriculture  and  other  Industries  1S0R 

Complete    auah  sis   of   lead   and   silver   refining  . 

Staid 600A 

tratlve  action  of  —  on  refractory 

materials            234A 

Induction  of  mauganfferons  silicate .     Kern  870A 

rich  in  iron  ;    l*roduction  of from  lead  and  copper 

smelting.    (T)  Buddeua        69A 

Slaughter-hoiw    ofbJ  ;     Sterilising   and    diving   .     (P) 

Marshall              .. 80a 

waste;   Boiling  and  drying .     (P)  X  lessen         379a,  408a 

-lime-pulp  thickener.      (P)   Allen           477a 

kludge  or  the  like  ;    Apparatus  for  removing  water  from 

.    (P)  Techen 394a 

Mudges  ;    Drying  .    (P)  Steen 394a.  IM  I 

-melting  fine-grained  ores  in  a  blast-furnace  or  the  like. 

(P)  Baumaun    ..                      ..          ..          ..          ..  70a 

Problems  in  electric  furnace  .     Holmgren              ..  237A 

■jvtem;    Hermetic  unit .     (P)  Johnson     ..  -■■<*> 

works  ;    Report  on by  the  Alkali  Inspector         . .  276R 

"Muoke  abatement  ;    Appointment  of  a  committee  on  187R 

Coloured  .     (P)  Weis^erber  ..          ..          ..  469a 

■fleets  of  air  pollution   by  — —  and  its  prevention. 

Cohen 284B 

and  noxious  vapours  ;    Abatement  of . .          . .  440R 

Smokeless  powders.     See  under  Powders. 

Soap ;    Analysis  of .    Weber 376a 

bile-  ;    Manufacture   of    .      (P)   Boenrmger     Botan  756a 

curd  ;  Degree  of  hydration  of  particles  forming  structural 

basis  of .     McBafn  and  Taylor             . .          . .  71  a 

dye-  ;   Manufacture  of .     (P)  Kobison,  and  Aladdin 

Products  Co 744a 

industry  In  India 147r 

l-athering  of  .     Leimdorfer  . .         . .         . .  33a 

making  materials;    Prices  of  ..          ..          ..  419r 

Manufacture  of  : 

(P)  Feldenheimer  and  riowraan           . .          . .  34a* 

(P)  Morel 790a 

Manufacture  of  economical  .     (P)  tians    ..          ..  121A 

and  oil  solutions;    Manufacture  of  ■ — — .     (P)  I)e  C'ew  273a 
Iterborate- ;   Determination  of  available  oxvgen  in  solu- 
tions of .     Trickett         53R 

powders  ;      Determination     of     available     oxygen     in 

perborate  .    Trickett 293a 

resin- ;    Manufacture  of .     (P)  Braemcr    . .          . .  377a 

silicate-  ;    Manufacture  of .     (P)  Blasweiler           . .  663a 

solutions  and  their  constitution.     McBain  and  Salmon 

74R,  272a 
solutions  and  gels ;    Direct  experimental  determination 
of  concentration  of  potassium  and  sodium  ions  in 

.    Salmon  . .                    . .                    . .         . .  550a 

solutions  as  a  type  of  colloidal  electrolytes.     MeBain 

and  others                                 . .          . .                      . .  71a 

substitute.     (P)  Perl  und  Co 34a 

tar- ;  Manufacture  of .     (P)  Schmidt  and  Heuser  . .  376a 

trade  of  Italy           120R.  227R 

Soapstonc  production  in  1918 30  1r 

Soapy  liquors  ;  Treatment  of .     (P)  Peck,  and  Dorr  Co.  663a 

Society  of  Dyers  and  Colourists            ..      72R,  319R.  354r.  41:1k 

Society  of  Glass  Technology     ..          ..         11r,    53R,    90r,  179R 

I -lands;   Phosphate  and  manganese  ores  in ..  321R 

(  Public  Analysts     53R.  91r,  140r.  165r,  199r,377r,  414k 
Soda,  ammonia- ;    Carbonation  of  ammoniaeal  brine  in  the 

manufacture  of  .     (P)  Sehad 489a 

ammonia-  ;    Combination  of  Solvay  process  for  manu- 
facture of  with  processes  for  manufacturing 

nitrogen  compounds.     Hamburger 485a 

ammonia*  ;  Manufacture  of .     (P)  Schad    . .          . .  335a 

Caustic  .     See  Sodium  hvdroxide. 

in  India         ' :t5gR 

industry  in  Italy 275R 

Industry  In  Japan 289r 

-lime  absorbent.    (P)  Wilson 749a 

-lime  as  absorbent  for  industrial  purposes.    Wilson    ..  746a 

-lime  composition  ;    Manufacture,  of .     (P)  Wilson 

and  McNeil 405a 

Prices  of  washing  in  Germany 209r 


Sodamlde  ;    Autoxidation  oi 


Schrader 


pagh 
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Soda-cellulose  waste  lyes;   Dry  distillation    — .    (P)  Rln- 

man       ifta 

waste  lyes;    treatment  of .    (P)  Achenbach  680a 

SiHlium-amiilgam  :  lulbience  ol  \. IU  metajfl  on  the  de- 
composition of — -  by  watei      tfOllei  and  ftledel    871a 

-amalgam  ;   Preparation  of in  bakes.     Kirschfelder 

and    Btarl  455A 

Determination   ol    potassium   as   pert  nlorate   and   it  .s 

irat  ton  from  ,     Morris  ..  7i.7\ 

Detormlnatlon  of   potassium   and  when   present 

together  as  chlorides.    Quartaroll 706a 

-lead  alloys.    (P)  Stookmeyer  and  Sanemann  ..        ..     308a 

-lead-mercury  alloys.     Qoebelj     ..  ..  ..  ..      iii,\ 

•lead-tin  alloys.    Qoebel  ..        j.     H6a 

\i  inufacture  ol  metallic         .    I  P)  smith  and  others   . .     839a 

Production  of  -  In  U.S.A.  in  1918 ?r 

Separation  Of  potaaslum  from by  means  of  sodium 

cooalUnitrlte.    Wengei  and  Semen  ..        ..    61£a 

Sodium  aUaaxlnsuIphonate  and  other  Indicators.    Tizard  and 

Wh   ton  316a 

alum.     See  under  Alum. 

alumina  tea:  equilibria  in  thesystem  Xa2o-AI2o,-H»o. 

Qoudrlaau        ..        ..        ..        . .        ..       ",,     747^ 

bicarbonate;    Manufacture  of  hydrogen  and .     (P) 

Nagelvoort,  and  Nitrogen  Corp.     ..        ..        ..    G89a 

bicarbonate;    Recovery  of  from  alkaline  waters. 

(P)  Sundstrom,  ami  Solvay  Process  Co.    ..  ..     657a 

bichromate  ;    Conversion  of to  chromic  oxide  and 

sulphate.    (P)  Uoonay  267a» 

bichromate;  Conversion  of  sodium  chromate  into . 

(P)  Soc.  Ind    de  Prod.  Chim,         510a 

blsulphate;   Manufacture  of  ammonium  sulphate  from 

distillation  gases  by  means  of .    (P)  Von  der 

Forst 447a 

blsulphate;    Bfanufacture  of  sulphur  from  .    (P) 

A.-G.  Dynamit  Nobel  iaia 

blsulphate  ;    Recovery  of  ammonia  by  means  of  . 

(P)  Vis 334A 

blsulphate  ;     Kecovery    of   sulphuric    acid    from   . 

Mosckki  and  Dominik  . .  . .  . .     740A 

bisulphate.    See  also  Nitre-cake. 

bisulphite  ;  Caking  of .     Lowry  and  Hemmings    . .     106T 

carbonate;   Crystallising .     (P)  Watterson  ..     689a 

carbonate  ;  Transformation  of  synthetic  ammonia  into 
a  transportable  product  directly  utilisable  for  agri- 
culture in  conjunction  with  production  of .    (P) 

L*Air  Liquide    . .  . .  . .  . .  . .  . .     2GGa 

Sodium  chloride  ;  Effect  of  lime  on  tolerance  of  wheat  seed- 
lings towards .    Le  Clerc  and  Breazeale        ..     243a 

Electrical    endosmose    of    molten    into    carbon. 

Ostwald  . .  . .  . .  . .  . .  . .       31a 

Equilibria  in  the  system  magnesium  chloride,  sodium 

and  magnesium  sulphates  and  .     lilasdale    . .     265a 

Influence   of  upon   fertilising  action   of   calcium 

cyanamide  and  ammonium  sulphate.   Lemmermann 

and  Einecke      . .  . .  . .  . .  . .  . .       75a 

Penetration  of into  agar-agar  gels  containing  silver 

nitrate.     Stiles  . .  . .  . .  . .  , ,     274a 

Separation  of  magnesium  chloride  from by  means 

of  organic  solvents.     Palkin  . .  . .  . .     642a 

Solidification  points  of  mixtures  of  potassium  chloride, 

calcium  chloride,  and  .     Lantsberry  and  Page       37T 

solutions  ;  Vapour  pressure  of  at  various  tem- 
peratures.    Badger  and  Baker         711a 

See  also  Salt. 

Sodium  chromate  ;    Conversion  of  — . —  into  bichromate  or 

chromic  acid.    (P)  Soc.  Ind.  de  Prod.  Chim.         ..     516a 
chromate  ;    Conversion  of  to  chromic  oxide  and 

sulphate.     (P)  Mooney  267a* 

compound     of    dihydroxydiaminoarsenobenzene    dihy- 

drochloride.     (P)  Suzuki        ..  ..  ..  ..     281a 

compounds  ;  Production  of in  U.S.A.  in  1918        . .         7r 

cyanide  ;   Manufacture  of .     (P)  Kaufman,  and  Air 

Reduction  Co.  . .  . ,  . .  . .  . .     489a 

fluoride  ;   Effectiveness  of used  as  an  antiseptic  for 

preservation    of    railway    sleepers.     Devaux    and 

Bouygues  409a 

fluoride ;     Manufacture    of    .     (P)    Bowman,    and 

General  Chemical  Co. 

fluoride  ;    Poisoning  by  .     Vallee 

formate  ;    Factors  in  conversion  of  into  oxalate. 

Leslie  and  Carpenter 
formate ;     Manufacture    of    .     (P)    Elektrochcm. 

Werke  Ges.,  and  Strauss 

hydrosulphite  ;  Caking  of .     Lowry  and  Hemmings 

Valuation    of    .     Crowthcr    and 


hydrosulphite  ; 

Heywood 
hydrosulphite ; 

Formhals 


Volumetric    determination    of 


Sodium  hydroxide  ;  Apparatus  for  breaking  up  or  pulveris- 
ing   .    (P)  Blacker  

Apparatus  for  manufacture  of  "  detached  "  or  "  flake  " 
.     (P)  Minton.  and  United  Alkali  Co. 

Electrical    conductivity    of    fused    .     Fleck    and 
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different  states  between  brasses,  tin  and  aluminium 

bronzes,  and .     Portevin  . .         . .         •  •     630A 

Uranium  .     Polushkin  . .         , ,         . .         •  •     692a 

Valve  failures  and  valve  in  internal-combustion 

engines.     Aitchison     , .         . .         . .         . .         ■  ■       0DA 

Steffen's    process :     Recovering    by-products    from    waste 

liquors  from .     (P)  Bradford  and  Broadhead  . .     555a 

Stemphiflium  macrosvoroideum  ;  Growths  of  — — ■  on  rubber. 

Scott       ..  ..  633A 

Sterilising  agents  ;  Manufacture  of  powerful  solid .    (P) 

Pieroni,  an-l  Soc.  Chim.  Lombarda  Bianchi  &  Co._ . .     672a 
and    drying    animal   and    vegetable    matter,   including 

slaughter-house  oftal.     (P)  Marshall  . .         •  •       80A 

liquids.     (P)  Mulertz  311a 

liquids  ;    Apparatus  for .     (P)  Rudd,  and  Electro- 
pure  Dairy  Co.            . .         . .         . .         . .         •  •     34' A 

liquids  by  means  of  chlorine.     (P)  Volland        . .         . .     672a 

milk  and  other  fluids.     (P)  Moscrop 40a 

power  of  acids.     Aubel      . ,         . .         . .         . .         ■  ■     *24A 

Stevia  rebaudiana  as  a  sweetening  agent        . .         . .         •  •     417B 

Stlbinic  acids  ;    Diazo-synthesis  of  aromatic and  their 

polymeric  constitution.    Schmidt    . .         . .         •  •     763a 

Still-head : 

(P)  Dufton           *7A 

(P)  Durrans,  and  Boake,  Roberts  and  Co.      . .  486a 

Constant-temperature for  fractionation  of  light  oils. 

Washburn         147A 

Still-settings.     (P)  Henderson,  and  Gulf  Refining  Co.          . .  392A 

Stills  : 

(P)  Henderson,  and  Gulf  Refining  Co.  ..     392a 

(P)  Jewell  712a 

(P)  Prentice         2a 

(P)  Reilly 398A 

Continuous for  dissociation  of  chemical  solutions  by 

heat.     (P)  Fabry         690a 

Devices  for  separating  liquids  from  vapours  in  . 

(P)  Helmer *** 

for   distillation   of   heavy  hydrocarbons   of   petroleum, 

lignite-tar.  and  coal-tar.     (P)  Stelnschneider        ..     440a 

Oil  .     (P)  Duncan 639A 

OU-cracklng .     (P)  Gray       . .     290a 

for  recovery  of  sulphuric  acid  used  in  benzol  refining. 

(P)  Schroder 744a 

Stirrers.    (P)  Sayre        256a 

Stone,  artificial;    Manufacture  of  .    (P)  White  Heat 

Products  Co !57a 
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Stone — continued. 

artificial ;    Manufacture  of  of  marble-iike  appear- 
ance.    (P)  Gronroos 298a,  519a • 

artificial ;   Sehol  process  for  manufacture  of  light-weight 

from  blast-furnace  slag.     Guttmann  . .     298a 

Forming  a  covering  and  hardening  coating  on.  or  im- 
pregnating articles  of  natural  .    (P)  Sanders 

and  Sanders      . .  . .  . .  . .  . .  . .     599a 

Stoneware  flooring  material ;    Manufacture  of  permanently 

rough  .    (P)  Gothard 659a 

and  the  like ;    Firing  .    (P)  Enke 236a 

Stovaine  ;   Application  of  reaction  of  benzoic  acid  based  on 

its  diazotisation  to  toxicological  detection  of . 

Guerbet  5  5&A 

Straw-board  ;   Apparatus  for  Impregnating  articles  of  — — . 

(P)  Slight  and  Lacy 14a 

-board   and  like  containers ;    Impregnating  — —  and 

subsequently  draining.    (P)  Shirlow  ..  ..     331a* 

-board  ;   Utilising  spent  lime  liquors  from  production  of 

straw  paper  and  — — .     (P)  Adam  ..  ..       60a 

Digestibility  of after  treatment  with  soda.    Godden    797a 

Extraction  of with  dry  and  moist  benzene  under 

pressure.    Fischer  and  Kleinstuck  . .         . .         . .     218a 

fodder ;    Enrichment  of  with  protein  of  moulds. 

Pringsheim  and  Lichtenstein  733a 

fodder ;    Preparation   of  by   Beckmann's  alkali 

method.    Fingerling  and  Schmidt 77a 

hydrolysed  by  Beckmann's  process ;  Nutritive  value  of 

.     Voltz 556a 

lignin.     Paschke       ..  ..  ..  ..  ..  ..     7  "8a 

Manufacture  of  fodder  from : 

(P)  Beckmann,  and  Veredelungsges.  fur  Nahr- 

ungs-  und  Futter-Mittel  761a* 

(P)  Veredelungsges.  fur  Nahrungs-  und  Futter- 
Mittel     798a.  798a 

Manufacture    of    fodder    containing    calcium    chloride 

from  .    (P)  Demisch 798a 

Manufacture  of  textile  fibres  from : 

(P)  Geraer  Jute-Spinnerei  und  Weberel  A.-G.    330a 

(P)  Strauss  744a 

(P)  Wolf  and  Trommer  103a 

Production  of  paraffin,  waxes,  oils,  or  fats  from . 

(P)  Von  Porat  7a 

pulp  manufacture  ;    Utilisation  of  spent  liquors  from 

.    Muller . .     330a 

Treatment  of .     (P)  Coleman  and  Jones  ..  ..       78a 

Treatment  of by  boiling  or  steaming  with  reagents 

(P)  Hauss  226a 

Treatment  of for  manufacture  of  paper  pulp.    (P) 

Werner 624a 

Utilisation  of  spent  caustic  alkali  liquors  used  for  treat- 
ment of .    (P)  Colsman  420a 

Utilisation  of  waste  lyes  from  alkaline  digestion  of . 

(P)  Herzberg 654a.  654a 

Streams  ;   Self- purification  of  — ■ — .    Cooper  and  others     . .     278a 

Streatfeild  Memorial  Lecture.     Coste  359r 

Strings    made   from    animal    tendons   and    products   made 

therefrom  ;    Increasing  the  elasticity  of .    (P) 

Gratzer  242a 

Strontium  compounds  ;  Iodic  acid  as  microchemical  reagent 

for  soluble  and  insoluble .     Denigea    . .  . .     469a 

compounds  in  U.S.A.  in  1918 338R 

peroxide  ;    Manufacture  of .    (P)  Pierce,  jun.     . .       65a* 

sulphide ;     Action    of    water    on    .     Terrea    and 

Bruckner  229a 

Strychnine ;    Test  for .    Buc 347a 

Strychnine  sulphate  ;    An  acid  .     Dott  . .  . .       34E 

Strychnos  preparations  ;  Analysis  of— — -.    Van  der  Berg..     173a* 
Sub-division  and  treatment  of  fluids  for  various  purposes. 

(P)  Pease  712a 

Sublimation  ;  Purification  of  naphthalene  and  other  crystal- 
line substances  by .     (P)  Mitteldeuts.  Teerpro- 

dukten-  u.  Dachpappenfabr.  Riebm.  . .  . .     291a 

Purification  of  organic  substances  by .    (P)  Selden 

Co.,  and  Selden  501a 

Succinic  acid  ;   Synthesis  of .    Weiss  and  Downs        . .       57e 

Succinyldiacetic   acid  esters ;    Manufacture   of  .    (P) 

Willstatter  385a 

Sucrose  ;    Action  of  radium  radiation  on .     Fernau    . .     554a 

Alteration  in  volume  during  inversion  of .     Schoorl    554a 

Biochemical    preparation    of    from    gentianose. 

Bourquelot  and  Bride)  554a 

Catalytic  action  of  ferric  oxide  on  .     Thomae    . .       37a 

Cryoscopic  method  for  determination  of .     Dixon 

and    Mason       . .  . .  . .  . .  . .  . .     201a 

Delicacy  of  a-naphthol  test  for  presence   of   traces  of 

.     Kaulf  mm  580A 

Determination   of  in  cane   molasses  by  Walker's 

double  polarisation  method.  Brodie  . .  . .  380a 
Determination   of   invert  sugar  in   presence   of  . 

Beyersdorfer 554a 

Determination  of in  presence  of  invert  sugar  and 

raflinose.     Montgomery  . .  . .  . .  . .     759a 

Double  polarisation  method  for  determination  of , 

and   evaluation   of  the    Clerget   divisor.    Jackson 

and  GHlis  ..  ..  ..  ..  ..  ..     634a 

Double  polarisation  methods  for  determination  of  — — . 

Rolfe  and  Hoyt  . .  . . 380a 

Ethylene    oxide    structure    of   .    Armstrong    and 

Hilditch  700a 
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Sucrose — continued. 

Examination  of  Herzfeld's  double  polarisation  method 

of  determining  ■ .     Jackson  and  Gillis  . .  . .     379a 

Heat  of  combustion  of  .    Richards  and  Davis  . .     621a 

Hydrolysis  of  .     Hildt  635a 

Inversion  of during  preservation  of  oranges.    Andre    204a 

Mechanism  of  inversion  of .     Jones  and  Lewis  . .     794a 

in  orange  juice  ;    Diversion  of  .    Andr€  . .         . .     245a 

Physico-chemical  investigations  of  diastatic  inversion 

of  — .    Chaudun 607a 

See  also  Sugar. 

Sudan  ;    Chemical  research  in  the  . .         . .         . .     132r 

Sudan  grass  ;    Cyanogenesis  in  .    Menaul  and  Dowell    277a 

Sudd  ;    Chemistry  of  the  Nile  .    Joseph  and  Martin      91t 

Sugar    after-product    massecuites ;     Ammoniacal    frothing 

of   beet  .    Urban  379a 

analysis ;    Appointment  of  sub-committee   to    investi- 
gate  question  of   normal  weight  of  sugar  to  be 

used  for  the  quartz  compensating  polarimeter  in 

technical    219r 

analysis ;    Determination  of  copper  in  by  means 

of  potassium  thiccyanate  and   potassium  iodide. 

Bruhns  829a 

Balance  of  nitrogen  during  manufacture  of .  SaiUard    201a 

beet  juices;    Clarification  of  .    (P)  Psenicka     ..     421a 

boiling    for    production    of    toffee.    (P)    Balloehmyle 

Creamery   Co.,  and   McCrone  700a* 

boiling ;     Two-massecuite    system    of    — —    used    in 

Hawaii.     Pitcairn        . .  . .  . .  . .  . .     579a 

-cane  ;    Autocalculus  (nomon)  or  chart  for  indication 

of   commercial   -.    Appleby       . .         . .         . .       76a 

-cane  crop  of  India  for  1920-21  ;    Estimated  .   . .     415r 

-cane  juice  ;  Apparatus  for  filtering .    (P)  Azpiazu    380a 

•cane  juice  ;    Colour  changes  of  and  nature  of 

cane  tannin.     Zerban   ..         ..  ..  ..  ..     167a 

-cane  juice  ;    Hot  sulphitation  of  limed  .    Harloff    554a 

-cane  juice ;  Influence  of  amino-acids  in on  sugar 

technology.     Waterman    and    Van    Ligten  . .     794a 

-cane  juice ;    New  method  of  treating  raw  .      . .     201R 

-cane  juice ;    Preventing  incrustation    in  the  heaters 

used  in  the  sulphitation  method  of  clarifying : 

Benthem 828a 

Van  Vollenhoven  . .  . .  . .  . .  . .     828a 

-cane  juices  and  syrups ;    Relative  importance  of  some 

colouring  matters  in  .    Zerban  . .     667a 

-cane  and  like  crushing  mills.    (P)  Miller,  and  Fletcher 

and  Co 421a* 

-cane  ;  Macerating  crushed .    (P)  McNeil  . .         . .     202a* 

-cane    milling ;     Colloidal    water,    apparent    and    real 

imbibition,  and  coefficient  of  mixing  in .  Muller    243a 

-cane  ;   Presence  of  oxalic  acid  in .     Bosz  . .  . .     828a 

cane- ;    Production   of  .       . .         . .         . .         . .     259r 

cane- ;    Sucrose   content  of  molasses  as  an  index  of 

inversion   occurring   during  manufacture  of  . 

Scard 126a 

-cane  wax  ;    Constituents  of  .    Bosz      . .         . .     825a 

Centrifugal  machines  for  .    (P)  Gibson   . .         . .     421a 

Correlative    formation    of    acetaldehyde    and    glycerol 

by  scission  of  .     Neuberg  and  Reinfurth   . .       76a 

crop  of  Cuba  for  1920 221r 

crop  for  1919-20  in  India 201r 

crop  of  Java  in  1919  ;    Chemical  control  figures  for 

.    Prinsen  Geerligs  ..     579a 

cultivation    in    Siberia       . .  . .  . .  . .  . .       59r 

Detection   of  in  tanning  extracts  and   leather. 

Grasser ..     418a 

Deterioration  of  Cuban  raw in  storage.    Kopeloff 

and  Perkins      . .  . .         . .  . .         . .  . ,     553a 

Deterioration  of  during  storage     ..         ..         ..     415r 

Determination  of  alkalinity  of  raw  .     Bruhns   . .     828a 

Determination  of  small  quantities  of  in  presence 

of  products  of  protein  degradation.     Last  . .     £04 a 

Diffusion  process  for  extraction  of  .    (P)  Farkas     668a 

dryers :    Method  of  increasing  the  capacity  of  . 

Anthonijs  ..  ..  ..  ..  ..  ..     126a 

Effect  of  concentration  on  deteriorative  action  of  mould 

spores  in .     Kopeloff  and  others  . .  . .     380a 

Effect  of  varying  the  amount  of  inoculum  and  con- 
centration on   deterioration   of   by  moulds. 

Kopeloff  623a 

Extraction  of  .     (P)   Naudet  636a* 

factories  ;    Effect  of  oil  present  in  exhaust  steam  on 

efficiency  of  evaporators  in  .     Claassen      . .       91a 

factories  ;    Frothing  of  boiling  liquids,  foam  separators, 

and  juice  traps  in .     Claassen  . .  . .  . .       75a 

factories  ;    Manufacture  of  nutrient  yeast,  for  use  as 

nitrogenous   fodder,   from   waste   waters   of  . 

(P)    Ricdel 761a 

factory  machinery;    Supply  of  .    ..  ..  ..     151R 

factory  products  ;    Determination  of  moisture  in  beet 

.    Aikin 794a 

factory ;    Proposed  central  in  Jamaica  . .         . .     440r 

factory  waste  water ;    Fermentation  of by  yeast. 

Kraisy 420a 

grain  in  final  cane  molasses  :    its  origin  and  determin- 
ation.    Kalshoven ..         ..     126a 

harvest  in  South  Africa     . .  , .  . .  . .  . .     168r 

imports  100R,  116R 

industry   in    Australia       . .  . .  . .  . .  . .     256R 

industry  in  Formosa         . .         . .         . .         . .         . .     202r 

industry  of  Germany  ;    Prospects  of  beet  .         . .     203r 

industry  in  Honduras  ;    New  341R 

industry  in  India   . .  . .         . .  . .         . .  . .     167R 

industry  in  Japan  ;    Beet 380r 
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Sugar-  continued. 

industry    In    Paraguay        ..  ..  ..  ..  ll&R 

industry   of   Philippine    Inlands   ..  ..       14R 

industry  ;    Progress  hi In  1910.     Ogllvle  ..  ..       SIR 

industry  ;    Projioeed  British  beet  .  . .  . .       15R 

Industry  in  Sweden  ..  ..  ..  ..  MSB 

Industry  In  I'.S.A.  ;    Beet 183r 

Invert*;    Determination  o( in  presence  of  sucrose. 

Bcy.n+dorfer 554a 

invert-  :  Determination  of  sucrose  In  presence  of  rafflnosc 

and    ■ — — .     Montgomery  ..  ..  ..     750a 

Iron   content  of  plantation   white   .     Harloff      ..       36a 

juke  ;    Clarification  of  ■ by  sulphitatton  and  car- 

honatation     regarded     from     the     stand  point     of 

colloid   chemistry.    Kariofl 828a 

juice;     1  Veolorlsut  Ion   and    purification   of  .     (P) 

Hood    and    others  . .  . .  . .       37a 

juice ;      Temperature     cx)>erimeuts     In     clarification 

of   .     Walker 120a 

juices  ;    Dcrolorlsiug ■.     (P)  Vereln  der  Zuckerind. 

in    iw.hin.-n 880a 

Mesa  and  the  like  ;   Treatment  of .    (P)  Sauer  . .     008a 

juices  ;     Microscopical    investigation    of    carbonatatiou 

of    beet   .     Claasaen  . .     554a 

juices ;     Keraoval  of  calcium  salts  from  carbonated . 

Stanek 379a 

lost    by  superheating  In   the  refinery  ;     Determination 

of  caramel  content  as  means  of  estimating,  . 

Koydl 420a 

-making  apparatus;  Cleaning  .     (P)  Man  ..     201a 

Manufacture  of  .     (P)  Posptsil  and   Kurek  732a 

manufacture  ;     Horizontal    evaporator   for  .    (P) 

Krynta 820a 

manufacture ;     Influence    of    duration    of    contact    of 

scums   with    first    saturated    juice    In    beet   . 

Stanek 126a 

Manufacture  of  oxalic  acid  from  .    (P)  Gontard 

and    others 833a 

manufacture;    Recovery  of  ammonia  evolved  during 

clarification  and  evaporation  in  beet .     Donath     379a 

Manufacture  of  white  Id  Natal     ,.  ..  ..     415r 

Maple  — —  in  Queljec 290R 

masaecuites  ;    Destruction  of  sucrose  during  boiling  of 

low-grade    .     \\  hite        759a 

massecultcs  and   final   molasses  ;     Loss   of  sucrose  by 

inversion  during  boiling  of  second  .     Pitcairn     759a 

Mechanism    of   fixation    method    of   decomposition   of 

into    aretaldehvde    and    glvcerol.     Xeuberg 

and  Hirsch         38A 

In  molasses;    Determination  of  fine  grain- .    Von 

I.ippmann  . .  . .  . .  . .  . .     420a 

moulds ;    Cooling  masscculte  in  .     (P)  Widstrora       37a 

in  oat  straw  and  cattle  foods.     Collins  and  Splller    . .       66T 

Erratum       82t 

in  plants  ;    Free  a«-ids  and  crystalHsable .     Colin     636a 

Pre  venting  deterioration  of  raw by  use  of  super- 
heated steam   In  the   centrifugals.     Kopeloff       . .     667a 
production   in   Czechoslovakia    . .  . .  . .  . .     275r 

production    in    France 398r 

production   in    Jugo-Slavla  ..  ..  ..  381r 

production  1b  Spain  ;   Beet— — .  221 R 

Production  of    terpenes    and    other    products   by  dry 

distillation     of     defecation     sludge     obtained    in 

manufacture   of   .     (P)    Stoltzenberg  ..     290a 

nroduction  In  Trinidad;    Cane 381r 

Re-export  of  224R 

refining:     Composition  of  carbonatatiou  sludge  cakes 

obtained  in and  means  for  their  more  efficient 

washing.     Mullet  668a 

refining  ;    Composition  and  examination  of  ultramarine 

bhie  for  use  in  .     Kalshovea 36A 

refining ;    Decolorising  blacks  for  ■ .     Bardorf        . .     759a 

refining ;    Regeneration  of  vegetable  carbons  used  in 

■ .     (P)  Adams  and  Beck  201a 

solutions  ;  Continuous  defecation  of .     <P>  William- 
son, and  Industrial  Apparatus  Corporation           ..       76a 
solutions  ;    Defecation  of .     (P)  Industrial  Appar- 
atus Corp 202a* 

solutions  ;     Manufacture   of  syrup  or  artificial  honey 

from  - — .    (P>  Meyer  669a 

solutions;      Spontaneous     alcoholic     fermentation     of 

concentrated  by  Z\tgosacckaromyce*.     Satava     420a 

supplies  203R,  239R 

-unplies  in  France 338R 

>npphVa  In  Holland  116r 

syrups  ;  Cost  of  manufacture  of  sorghum  and  cane 

by  the  "  Nor  It  "  pioum      Sauer 635a 

syrup  ;    Manufacture  of  edible  beet .     Claassen  . .     554A 

syrups    and    molasses ;     Standards    for   differentiating 

between  American  table  .     Owen       ..  ..     126a 

trade  of  Japan         202r 

trade;    Restrictions  on  in  France  ..  ..     20lR 

I'M    of    Hess- Ives  tint  photometer  In  examination   of 

raw  .     Meade  and  Harris  584a 

In  West  Indies  in  1919 169n 

St€  mho  Sucrose. 
Sugars  ;   Conversion  of  the  simple Into  their  enolic  and 

ethylene  oxide  forms.     Armstrong  and  Hlldltch  ..     127a 

rmlnatlon  of by  Inversion.     Hildt  ..     461a 

Intimation  of  fermentable  .     Slator  ..  ..      149? 

Iodometrlc  estimation  of  .     Judd   ..  ..     668a 

Modified   form  of  Smith  fermentation  tube  for  ■ . 

Fuller 636A 

New  method  of  determining  .     Uilmour   ..  377R 


ftiQii    tnmtjnuti 

Oxidation  of  by  mercuric  ao-tate  in  sajMMl  OJ 

ammonia.     Ingvaldsm  and  Buumau  ..     275a 

■JDtOto;     Determination  of  .     Spoehr        ..  ..      ;     <v 

reducing;     Determination  of  .     Browne    .,  ..     B804 

reducing;     Determination  of  by  volumetric  per- 

niauganate  method.     Van  der  Undcn  ..     580a 

reducing;     Iodometrlc    determination    of    .    Van 

Nouhuij*  5soa 

reducing ;    Ost's  copper  potassium  carbonate  solution 

as  reagent  for  determination  of  - — — .    lteyersdorn-r     120a 
reducing:    Volumetric  determination  of  .    Ioncscu 

and  Vargollci    . .  . .  . ,  , ,  . .  ,     82flA 

Titration  of .     Schowalter    ..  ..  ..  127a 

Volumetric  determination   of  mixtures  of  .     Von 

IVIlenberg  828A 

Sulphate -eel  lu  lose  waste  lyes  ;   Removal  of  water  from ■. 

(P)  Oman  4g3A 

Sulphates  ;  Furnaces  for  production  of fromblsulphate- 

(P)  Vereln  Chem.  Fabr.  In  Mannheim        ..  ..     783a 

Manufacture  of  alkali  from  alkali  chlorides.     (P) 

Salzwerk  Heilhronn,  and  others      . .  . .  . .     740a 

Manufacture  of  chlorine  and  from  chlorides.     (P) 

Bergius,  and  Chemical  Foundation,  inc.     ..           ..      156A* 
Manufacture  of  chlorine  or  sulphurvl  chloride  and . 

(P)  Bergius ftg  v 

Manufacture    of    hydrogen    sulphide    from    ■.     (P) 

A  ppa  rate-Vert  riebs  Gcs.         ..  ..  ..  ..     :h;4a 

Manufacture  of  sulphuric  acid  from .     (P)  Jannasch 

and  Alberts       ..  ..  ..  ,.  ,.  ..     4o;t\ 

Manufacture  of  sulphuric  acid   aud  alkali  from 

alkali  bisnlphates.     <P)  Bayer  und  Co 722a 

Preparation  of  sulphur  oxides  from  natural  .     (P) 

Badlsche  Anllin  und  Soda  Fabrik  ..  ..  ..       63a 

Manufacture  of  sulphuric  acid  from  naturally  occurring 

.     (P)  Dirks  266A 

Utilisation   of  sulphur   present   in   natural  .     (P) 

Badische  Auilln  u.  Soda  Fabrik      . .  . .  . .     295a 

Volumetric    determination    of    by    oxidation    of 

t>enzidine  sulphate  with  permanganate.     Hibbard     188A 
Sulphide  dyestuffs.     See  under  Sulphur  dyestutfs. 
Sulphides  ;   Determination  of  alkali in  dilute  solutions, 

e.g.,  tannery  lime  liquors.     Bennett  and  Bennett     123a 
Determination   of  in   tannery   lime   liquors  etc. 

Pickles 758A 

Manufacture  of  sulphuric  acid  from .     (P)  Jannasch 

and  Alberts 

Oxidation  of  .     (P)  Libby 

Volumetric  determination  of  hydrosulphides  in  presence 

of  thiosulphatcs,  sulphites,  and  .     Wbber     . .     625a 

Sulphite  liquor ;    Apparatus  for  regulating  acidity  of  

and  for  like  purposes.     (P)    Crandon,  and  Crandon 

Manufacturing  Co.       ..  ..  ..  ..  ..     513a 

liquor;    Measuring  and  regulating  acidity  of  for 

cellulose  manufacture.     (P)  Crandon,  and  Crandon 

Mfg.  Co.  483a 

Sulphite-cellulose  waste  lyes.     Philippsthal  . .         . .         . .     102a 

waste  lyes  ;    Apparatus  for  evaporation  of  .     (P) 

Tittel 640A 

waste  lyes  ;    Dry  distillation  of .    (P)  Rinman  . .       15a 

waste  lyes  ;   Extraction  of  a  neutral  saponin  from  — — . 

(P)  Meyer  174a 

waste    lyes ;     Manufacture    of    adhesives    from    ■ . 

(P)  Huttenes 309a 

waste  lyes  ;    Manufacture  of  preparations  from  ■ . 

(P)  Coombs 745a 

waste  lyes  ;  Manufacture  of  tanning  extracts  from . 

(P)  Landmark 200a* 

waste   lyes ;     Obtaining  fat  from  by   biological 

methods.     (P)     Jeroch,    and     Kriegsausschuss     f. 

pflanzl.  u.  tier.  Oele  u  Fetfce  663a 

waste  lyes ;    Obtaining  llgnin  substances  suitable  for 

sizing  paper  from  ligninsulphonic  acids  of  . 

(P)  Papier  und  Feldmiihle  Zellstoflwerke  A.-G.  . .       16a 
waste  lyes  ;     Obtaining  resinous  products  from  . 

(P)  Oehl  568a 

waste  lyes  ;    Plant  fertilisation  by  .     Bokorny  . .     167a 

waste  lyes  ;    Removing  water  from  .     (P)  Oman     483a 

waste  lyes  for  spirit  manufacture  ;    Influence  of  design 

of  digester  fittings  on  quantity  of .     Kuhn  . .     226a 

waste  lyes  ;  Sizing  paper,  cardboard,  textile  fabrics,  etc. 

by  means  of .     (P)  Rasch        . .  . .  . .     745a 

waste  lyes  ;  Tanning  materials  from .     (P)  Mcnsing     274a 

waste  lyes  ;    Utilisation  of  : 

McKee        504a 

(P)  Siemens  817a 

Sulphites;    Determination  of  .     Waterman      ..  485a 

Volumetric  determination  of  hydrosulphides  in  presence 

of  sulphides,  thiosulphates,  and  .     Wober  . .     025a 

Sulphona) ;    Identification  of .     Zimmermann  . .  . .     762a 

Sulphonated  oils.     See  under  Oils,  Fatty. 

products  of  mineral  oHs  ;    Manufacture  of  .     (P) 

Twitchell  Process  Co.  540a  ♦ 

Sulphonates  of  aromatic  hydrocarbons  :  Manufaet  up*  of 

for  use  in  making  phenols.     (P)  Cobellis    . .  . .         0A* 

594a 


403a 

63A 


Sulphonation  of  aromatic  compounds.     (P)  8utton 

of  aromatic   compounds  ;     1'se   of   catalysts   in . 

Ambler  and   Cotton     ..  ..  ..  ..  ..      743a 

of  aromatic  hydrocarbons.     (P)  Dennis  . .  . .     32Sa 

of    aromatic    substances.     (P)    Morris    and    Co.,    and 

Morris 328a 

N2 
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Sulphonation — continued. 

of  aromatic  substances  ;  Apparatus  applicable  for . 

(P)  Morris  and  Co.,  and  Morris       . .  . .  . .     291a 

of  benzene.     (P)  Barrett  Co.,  and  Downs         ..  ..     540a* 

of  hydrocarbons    with  sulphur  trioxide.     (P)   Downs, 

and  Barrett  Co.  . .         . .         . .         . .         . .       57a 

Sulphonic  acids  of  mineral  oils  ;   Manufacture  of .    (P) 

Twitched  Process  Co.  540a* 

Recovery  of from  mineral-oil  sludge.     (P)  Divine, 

and  Twitched  Process  Co 260a 

of  xylene  and  solvent  naphtha  ;    Utilisation  of for 

production  of  foam  baths  for  dyeing.    (P)  Meister, 

Lucius,  u.  Briining      . .  . .  . .  . .  . .       17a 

Sulphonic  groups  ;    Replacement  of by  chlorine,  and 

preparation  of  organic  chloro-derivatives.    Datta 

md  Mitter        172a 

groups  ;  Replacement  of by  nitro  groups  by  means 

of  nitrous  gases.     Datta  and  Varma         ..         ..     172a 

Sulphur  ;   Apparatus  for  determination  of .     Hofrichter    250a 

Apparatus  for  determination  of in  steel.     Dovey     706a 

Apparatus  for  extracting  from  ores.     (P)  Shires    232a 

Apparatus  for  sodium  peroxide  fusions  for  determination 

of  ■ .    Musgrave 80t 

in  coal ;    Determination  of  forms  of  .     Powell   . .     713a 

in    coal ;     Reactions   of  in   the   coking   process. 

Powell 811a 

Colloidal  ■ .     Bary         056a 

Composting  of  phosphate  rock  and  .     Ellett  and 

Harris 793a 

Detection  of  arsenic  in .     Davis  and  Davis         ..     516a 

Determination  of  minute  quantities  of  "  oil  "  in . 

Bushnell  and  Clark     . .  . .  . .  . .  . .     447a 

Determination  of in  petroleum  oils.     'Waters      . .     438a 

Determination  of  in  pig-iron,  steel,  ores,  slags, 

and  fuels.     Vita  . .  . .  . .  . .  . .     574a 

Determination  of in  steel.    Goldenberg  ..         ..     115a 

Dissolving  elementary  for  analysis.     Bjerregaard     108a 

Effect  of  oxidation  of in  soils  on  solubility  of  rock 

phosphate  and  on  nitrification.    Shedd     . .         . .     166a 

exports  from  Sicdy  258R 

Extraction  of  from  sulphide  ores.     (P)  Pedersen     819a 

in  India         358R 

Influence  of  initial  reaction  on  oxidation  of  and 

formation  of  avaUable  phosphates  in  soils.   Lipman 

and  Joffe  793A 

-lime    product ;     Manufacture    of    a    dry    .    (P) 

Hedenberg  and  Moburg         . .         . .         . .         . .     424a 

Manufacture  of  : 

(P)  Erchenbrecher  406a 

(P)  Schon  und  Co.,  and  Daitz  ..         ..     110a 

Manufacture    of    from    calcium    sulphate.    (P) 

Badische  Anilin  u.  Soda  Fabr 365a,  570a 

Manufacture  of  from  crude  potassium  salts  con- 
taining    kieserite.    (P)     Kiermayer,     and     Han- 

noversche  Kaliwerke  A.-G.    . .  . .  . .  . .     406a 

Manufacture  of  from  gypsum.     (P)  Weeren      . .     335a 

Manufacture    of ■    from    gypsum    in    Germany. 

Kaselitz  265a 

Manufacture  of  from  hydrogen  sulphide  or  mix- 
tures containing  it.     (P)  Chem.  Fabr.  Rhenania, 

and  Projahn 749a 

Manufacture    of   from    sodium    bisulphate.     (P) 

A.-G.  Dynamit  Nobel  191a 

Manufacture  of from  sulphur  dioxide  and  calcium 

sulphate.    (P)  Akt.-Ges.  f.  Anilinfabr 406a 

in  mineral  oils  ;   Determination  of  ■ by  the  lamp 

method  : 

Esling         434R 

Jackson  and  Kewley      . .         . .         . .         . .     413R 

present    in    natural    sulphates  ;     Utilisation    of . 

(P)  Badische  Anilin  und  Soda  Fabrik       . .  . .     295a 

Production   of  gases   containing   sulphur  suitable   for 

manufacture  of  magnesia  sludge  and  from 

magnesium  chloride  liquor.     (P)  Barburger  Chem. 

Werke  Schon  und  Co.,  and  Daitz  . .  . .  . .     570a 

production  in  Germany      ..  ..  ..  ..  ..     134R 

production  of  Italy  . .         . .         . .         . .         . .     275r 

Purification  of  .     (P)  Hood  . .  . .      295a,  365a 

Rapid  determination  of inj>etroleum  oils.    Christie 

and  Bisson        . .  . .  . .  . .  . .  . .     324a 

Relation  of to  soil  acidity  and  to  control  of  potato 

scab.     Martin 667a 

Removal  of from  organic  compounds  by  means  of 

arsenic  trioxide.     Herzog       ..  ..  ..  ..     481A 

retoits  : 

(P)  Becraft  335a 

(P)  Clifford  and  others 365a 

Separation  of from  gases  from  roasting  and  smelt- 

i  ng  of  sulphur-bearing  ores.     (P)  Collins  ..  ..     783a* 

situation  in  Italy     . .  . .  . .  . .  . .  . ,     359R 

Solvent  for  extraction  of .     (P)  Tetralin  Ges.      . .     665a 

in  U.S.A.  in  1918 149R 

Sulphur    compounds    in    gases ;    Precipitating   .      (P) 

Apparat*-Vertriebs-Ges.         . .  . .  . .  . .       64a 

compounds  ;     Manufacture   of  gases   containing  . 

(P)  Harburger  Chem.  Werke  Schon  und  Co.,  and 

Daitz 627A 

dichloride  ;    Manufacture  and  utilisation  of .     (P) 

Pope  and  Heycock     , .         . .         . .         . .         . .     517a 

Sulphur  dioxide  :  Apparatus  for  producing .    (P)  Lyon    488a 

Effect  of  heating  on  absorptive  power  of  sugar  charcoal 

for .     Winter  and  Baker  . .  . .      92r,  363a 
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Sulphur  dioxide — continued. 

Increasing  the   concentration  of  in  gases  from 

roasting  low-grade  ores.    (P)  Petersen         . .         . .     782a 
liquefied  ;    Filling  containers  with  a  definite  quantity 

of .     (P)  Giemsa 323a 

liquid  ;    Treatment  of  hydrocarbons  with  .    (P) 

Allgem.  Ges.  fur  Chem.  Ind 98a,  814a 

Manufacture  of : 

(P)  Chem.  Fabr.  vorm.  Weiler-Ter  Meer        . .     295a 

(P)  Laist  and  Frick         670a 

Manufacture  of from  magnesium  sulphate  or  double 

salts  of  magnesium.    (P)  Chem.  Fabr.  Rhenania   . .     109a 

Oxidising  properties  of : 

Wardlaw  and  Clews         781a 

Wardlaw  and  others         . .  . .  . .  . .     781a 

Purification  of  gases  containing  hydrogen  sulphide  and 

.    (P)  Terwelp 489a 

Purification    of   gases   containing   produced    by 

calcining  alkali   bisulphates.    (P)  A.-G.   Dynamit 

Nobel 64A 

Recovery  of from  gases  : 

(P)  Eustis 517a 

(P)  Norddeutsche  Hutte  A.-G.,  and  Behrens  . .     405a 

Recovery  of in  the  manufacture  of  sulphite  fibre. 

(P)Fagan  and  others 226a 

Removing  ■  from  gases  by  thionate  solution.    (P) 

Feld        109a 

Solubility  of in  sulphuric  acid.     Miles  and  Fenton . .     229a 

solution ;     Production    of    a    concentrated    .    (P) 

Christensen  and  others  . .  . .  . .  . .     617a 

Treatment  of  blast-furnace  stags  for  production  of . 

(P)  Petersen 271a 

Treatment  of  gases  containing .    (P)  Espenhahn  . .       23a* 

See  also  Sulphurous  acid. 

Sulphur  dyestuffs : 

Manufacture  of : 

(P)  Starobinetz,  and  Barking  Chemicals  Co.  ..     399A 
(P)  Wyler.  and  Levinstein.  Ltd.  . .  . .     816a* 

Manufacture  of  from  aloe  resin  and  aloes.    (P) 

Appelbaum.  and  Import  and  By-Products  Co.       . .     594A 

Manufacture  of  black .     (P)  Vidal 443a 

Manufacture  of  blue .     (P)  Haas,  and  L'Air  Llquide    225a* 

Printing  colour  reserves  under  — — ■  with   vat  dyes. 

Diserens 719a 

Sulphide  dyes  ;   Constitution  of  yellow .  Mazumder 

and  Watson 624a 

Sulphur  Black  ;  Dyeing .    (P)  Althouse     . .         . .     654a 

Thiophor  dyestuffs ;    Colouring  paper  pulp  with  . 

(P)    Jager         60a 

Sulphur  monochloride  ;  Determination  of in  admixture 

with  mustard  gas.    Felsing  and  others        . .         . .     819a 

Manufacture  of  : 

(P)  Chem.  Fabr.  Rhenania         489a 

(P)  Gegenheimer  and  others      . .         . .         . .     617a 

Sulphur  oxides  :  Apparatus  for  manufacture  of for  use 

as  disinfectants,  fungicides,  and  insecticides.    (P) 

Clayton  581a* 

oxides  ;    Manufacture  of -.    (P)  Badische  Anilin  u. 

Soda  Fabr 109a 

oxides  ;  Manufacture  of  — —  from  sulphates,  especially 
calcium  sulphate.  (P)  Badische  Anilin  und  Soda 
Fabr 63a,  570a 

Sulphur  trioxide  ;   Contact  process  for  manufacture  of . 

(P)  Potts,  and  Simon-Carves,  Ltd 403a 

Sulphuric   acid ;     Action    of   concentrated    on   iron. 

Fawsitt 147T 

Apparatus  for  fractional  distillation  of .    (P)  Jan- 

der         20a 

Apparatus  for   making  .     (P)   Welch,  and   Inter- 
national Precipitation  Co.      . .         . .         . .         , .     23Ca 

Apparatus  for  recovery  of  nitric  acid  and  from 

waste  acids.     (P)  Baer  ..  ..  ..  ..     748a 

Apparatus  with  rectifying  column  for  concentration  of 

.     (P)  Pauling 656a 

Behaviour  of  iron  in  contact  with  .    Fawsitt  and 

Pain 193a 

Catalytic  manufacture  of .    (P)  Vortmann  . .         , .     403a 

Centrifugal  pumps  for .     Tungay     . ,  . .         . ,     143T 

Concentration  of : 

(P)  Bohre.  and  Norsk  Hydro- Elektrisk  Kvael- 

stofaktieselskab  749a* 

(P)  Dryen.  and  Soc.  Anon.  Fabr.  de  Soie  Arti- 

flcielle  de  Tubize  64a* 

(P)  Patten  and  Shoemaker        487a 

(P)  Welch  20a 

Concentration  of  nitric  acid  and .    (P)  Bohre         ..     447a 

Concentration  of  by  the  Strzoda  tube  system. 

Mattenklodt 569a 

containing  nitrogen   oxides ;     Rapid   decolorisation   of 

strong .     Rosenstand-Woldike  . .  . .  . .     331a 

containing  nitrogen  oxides ;    Treatment  of  .     (P) 

Norsk  Hydro- Elektrisk  Kvaelstofaktieseiskab       . .     365a* 

Denization  of  waste  nitrous .    <P)  Bayer  und  Co.      62a 

Determination  of  alcohol  in  mixtures  of  alcohol,  water, 

and .    Butler  and  Dunnicliff     . .         . .         . .     146t 

Determination  and  behaviour  of  free in  leather  and 

animal  hide.     Immerheiser     . .  . .  . .  . .     731a 

Distillation  of  a  mixture  of  water,  nitric  acid,  and -. 

Pascal     ..  780a 

Distillation  of  mixtures  of  nitric  acid  and .    Bau- 

mann 779a 

factory  in  Uruguay 258r 

fog;  Electrical  precipitation  of .     Delasalle  ..     720a 
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Sulphuric  acid — continued. 

free  from  arsenic.    Schcringa        642a 

Freezing  points  of  mixtures  of  nitric  acid  and  . 

Holmes 625a 

Fuming .    See  Oleum. 

In  Germany  . .         . .         . .         . .         . .         . .         . .       58r 

Gravimetric  determination  of .     Winkler  331  A,  584a 

Gravimetric  determination  of     in  presence  of  cal- 
cium, phosphoric  add.  and  chromium.     Winkler  ..     837A 

"  Heat -rise  "  method  of  testing .     Curtis  and  Miles      64T 

Industry  In  Japan     . .  . .  . .  . .     357R 

Intensive  manufacture  of .     Plpereaut         . .  . .     401 A 

Manufacture  of : 

(P)  Chaplin  189a 

<P)  1-arison  516a 

(P)  Qulnan  .. 687A* 

(P)  Royal-Dawson  62a 

Manufacture  of  alkali  sulphates  and  from  alkali 

blsulphates.     (P)  Bayer  und  Co 722a 

Manufacture   of   from   alkallue-earth   salts.    (P) 

lUlireus  748a 

Manufacture  of  - -—  by  the  chamber  process.     Kalten- 

bach 484A 

Manufacture  of by  the  chamber  process,  with  par- 
ticular reference  to  spent  oxide.    Walmsley..         ..     108R 
Manufacture  of  haloid  adds  and .    (P)  Tobler,  and 

American  Bromine  Co.  ..         ..         ..         ..     333a 

manufacture  ;   Heat  Interdiangers  for  contact  process  of 

.    (P)  Audlanne 487a 

Manufacture  of from  naturally  occurring  sulphates. 

(P)  Dirks  266A 

Manufacture  and  purification  of  .    (P)  Haesclcr. 

and  Liberty  Laboratories,  Inc.  . .         . .         . .     616a 

manufacture  ;    Retorts  for  decomposition  of  sodium  or 

potassium  nitrate  in .    (P)  Bayer  und  Co.       . .     656a 

Manufacture  of from  sulphates  or  sulphides.    (P) 

Jannasch  and  Alberts  . .         . .         . .         . .  403a 

manufacture  ;  Thermal  problem  In  contact .    Zeis* 

berg        104a 

manufacture  ;    Use  of  sodium  nitrate  solution  In  lead 

chambers  in .    Lemaitre  . .         . .         ■ .     655a 

Means  for  automatic  control  for  use  in  manufacture  of 

by  the  contact  process.    (P)  Logan      . .         . .     748a 

and  Its  mixtures  with  nitric  acid  ;  Spedflc  heat  of  — — . 

Pascal  and  Gamier  . .         . .  . .     187a 

Obtaining from  copper  matte.    (P)  Metallbank  und 

M.-t;illurgische  Gcs.  A.-G 782A 

Obtaining  freo from  coal  gas,  Mond  gas.  etc.    (P) 

Behrens 20a 

Plant  for  manufacture  of .    (P)  Larison       . .         . .     3C3a 

process  ;  Treatment  of  sulphurous  gases  In  the  chamber 

.     (P)  Metallbank  und  Metallurgiache  Ges.     ..     819A 

Rapid  determination  of  arsenic  In .    Kohr  . .         . .     614a 

Recovery  of  from  sodium  bisulphate.     Moscicki 

and  Domlnlk     ..         ..         ..         ..         ..         ..     746a 

Removal  of  arsenic  from .    (P)  Clark  . .  569a 

Removal  of  arsenic  and  other  impurities  from .  (P) 

Davis 626A 

Solubility  of  sulphur  dioxide  in ,    Miles  and  Fenton    229a 

Standardisation  of  sodium  thlosulphate,  arsenlous  acid, 

potassium  bromate,  potassium  iodate.  etc.  by  means 

of .     Bertlaux 612a 

unsuitable  for  use  In  Gerber's  butyrometer.    Relss        . .     637a 
used  In  benzol  refining  ;   Still  for  recovery  of .   (P) 

Schroder  744a 

Utilisation  of  waste  gases  evolved  in  concentration  of 

.     (P)  Petersen 688a 

Vapour  pressure  of  arsenious  oxide  dissolved  in  — — . 

Schwers  33t 

works;  Report  on by  the  Alkali  Inspector  . .         ..     276R 

Sulphuric  anhydride.     5«  Sulphur  trioxide. 

Sulphuric  Ions  ;    Determination  of  masked in  complex 

compounds.     Job  and  Urbaln  ..         ..         ..     363a 

Sulphurised    derivatives    of    proteins    having    therapeutic 

value  ;  Preparation  of .    Pellizza        . .         . .     500a 

Sulphurous  acid  ;   Manufacture  of .    (P)  Erchenbrecher    406a 

Neutralisation  curve  of .     KolthofT  . .  ..  ..     165a 

Oxidation  of by  ferric  salts.    Meyer  . .         . .     229a 

and  yeaat  fermentation.     Hagglund         ..  ..  .,     580A 

See  also  Sulphur  dioxide. 

Sulphurous  gases  ;   Manufacture  of  concentrated  .    (P) 

Bayer  und  Co 670A 

Sulphury!  chloride  ;  Manufacture  of  sulphates  and ,  (P) 

Derff.ua 63a 

Synthesis  of  in  presence  of  organic  compounds. 

Cusmano  . .         , .         . .         . .         . .         . .     687a 

Sumac  ;  Fatty  oil  from  seeds  of .    Brubakcr       . .         . .       33a 

trade  of  Sidly  263r 

Sunflower  silage.     Neldig  and  Vance 170a 

Super-centrifuges;  Sharpies .    Menzles 231T 

Superphosphate  ;    Apparatus  for  manufacture  of .    (P) 

Jones,  and  Newell  and  Co.      ..  ..  ..  ..     420a 

Decomposition  of  phosphates  with  bisulphate  for  pro- 
duction of .     Neumann  and  Kleyleln   ».         ..     378a 

Manufacture  of * 

(P)  Meigs 699a 

(P)  Rosenthal 498a 

manufadure  ;    Utilisation  of  phosphoric  acid  from 

Id  sacchariflcatlon  of  cellulose.    (P)  Schmidt,  and 

Chem.  Fabr.  Rhenanla  309a 

Retrogradatlon  of .    Alta 827a 
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Surface-act  I  vo  substances ;   Adsorption  of  so-called by 

various  adsorbents.     Mlchaclis  and  Rons    . .          . .  205A 

substances ;    Use  of  as  Indicators  In  titrations. 

Wlndlach  and  Dietrich             138a 

Surface  tension  at  oil- water  Interface  ;    Determination  of 

.     Boys               . .  58T 

Surgical  dressings;    Fibrous   material   for  .    (P)   Von 

Kapff              513a 

Suspensions ;    Thickening,  drying,  and  effecting  chemical 

reactiouswlth .    (P)SCraoM             437a 

Swaziland.     See  under  South  Africa. 

Sweden;   Chemical  market  In ..          ..          ..      153R,  281R 

Competition  for  saltpetre  market  in . .          . .  69R 

Foreign  trade  of In  1919          209R 

Imports  of  chemicals  and  metals  Into  —          ..          ..  15:iR 

Iron  industry  In . .         . .         , .         , .         . .  400R 

Manufacture  of  dye-stuffs  In ■      . .      . .         . .         . .  882r 

Patents  in ..          ..          ..                      ..          , ,  291R 

Position  of  fat  Industry  in . .                      . .  220B 

Sugar  Industry  in . .         . .         . .         . .         . .  275  r 

Sulphite-cellulose  industry  in ..          ..          ..  341R 

Wur-t  luie  chemical  industries  and  their  prospects  in 39R 

Wood  distillation  products  In  — —            . .          , .          . .  282R 

Wood  pulp  Industry  in In  1919         275R 

Sweet  potatoes  ;  Occurrence  of  diastase  In In  relation  to 

preparation  of  sweet  potato  syrup.    Gore    . .         . .  830a 

Sweetening  agent ;  "  Caa-ehe  "  (Stevia  rebaudiana)  as ■. .  417k 

agents ;     Preparation     of     1.6-dihydroxynaphthoyI-o- 

benzoic  acid  and  its  salts  for  use  as  .    (P) 

Ges.  Chem.  Ind.  in  Basel 16lA 

power  of  derivatives  of  p-hydroxypheuylurea.      Boe- 

decker  and  Rosenbusch          . .          . .          . .          . .  557a 

Switzerland;    Alcohol  from  sawdust  in  ..          ..  322R 

Carbide  industry  in 220R 

Celluloid  industry  in  306R 

Chemical  industry  of  Basle           . .          . .          . .          . .  347R 

Chemical  trade  of  In  1919 227R,  297R 

Discovery  of  iron  ore  in  . .          . .          . .          . .  185R 

Dye  industry  in  Basle  238R 

Exploration  for  minerals  in  . .          . .          . .  360R 

Exports  of  artificial  silk  from  ■        209R 

Exports  of  organic  dyes  tuffs  from  ■ ■    . .          . .          . .  191R 

Hydro-electric  developments  in  . .         . .         . .  340R 

New  association  of  chemists  In  ■     . .         . .         . .  322B 

Sympathomimetic  amines.    Madinaveitia     . .         . .         . .  526a 

Synthetic  drugs  ;    Manufacture  of  .    (P)  Nagai          . .  43a 

organic  chemicals  ;    Production  and  supply  of in 

U.S.A.    Clarke  and  Mees 230R 

Syrup ;    Maltose 436R 

Manufacture  of from  crude  sugar  solutions.    (P) 

Meyer 669a 

Manufacture    of   edible    from    sugar   beet.    (P) 

Kestner              . .          . .          . .          . .          . .          . .  76a 

Preparation  of  table from  sugar-beets       . .         . .  113R 

Production  of  edible  beet in  beet  sugar  factories. 

Claassen             . .          . .          . .          . .          . .          . .  554a 

Syrups  ;   Cost  of  manufacture  of  cane  and  sorghum by 

the  "  Norit "  process.     Sauer           . .          . .          . .  635a 

Manufacture  of  from  fruits  or  other  vegetable 

products.     (P)  Bielmann  and  Bielmann    ..          ..  671a 

Manufacture    of    non-crystallising    edible    .    (P) 

Schomann  464a,  464a 

Manufacture   of  - — ■  from   residues    containing   car- 
bohydrates.    <P)  Effront  and  Boidin         ..          ..  130a 
Standards   for   differentiating    between    molasses   and 

American  table  .     Owen            ..          ..          ..  126a 


Talc  deposits  in  Manchuria       ..  ..  ..  ..  ..     133B 

mine  In  South  Africa         304R 

production  in  1918  361r 

Tanks  and  tank  wagons  ;  Charts  for  ascertaining  volumes  of 

liquid  contained  in  storage  .    Wheeler  . .     141R 

Tannage  ;   Degree  of in  different  stages  of  the  process. 

Riethof  496A 

Tanned  sponge.     (P)  Allen 419A 

Tannery  lime  liquors  ;    Analysis  of  : 

Atkin  and  Palmer  89r 

Burton 307a 

Thompson  and  Atkin     . .  . .  . .  . .     242a 

lime  liquors  ;    Caustic  alkalinity  of  — — .    Atkin  and 

Atkin "58a 

lime  liquors  ;   Determination  of  alkali  sulphides  in . 

Bennett  and  Bennett  . .  . .  . .  . .     123a 

lime    liquors ;     Determination    of   alkalinity   in   . 

Atkin  and  Palmer 145T 

lime    liquors  ;     Determination    of    sulphide    in    . 

Pickles 758a 

offal ;     Manufacture   of   cattle   food   from   .    (P) 

Meyer  und  Co.  204a 

wetwork  ;   Lyotrope  Influence  and  adsorption  In  theory 

of .     Bennett 418a 

Tannic  acid;    Preparation  of  a  from  Hgnosulphonlc 

acids.    Honig  and  Fuchs 718a 


198 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


PAGE 

Tannin-albumin    compound ;     Preparation    of from 

blood.     (P)  Knoll  und  Co 467a 

analysis;     Baldracco    and    Camilla's    modification    of 

official  shake  method  of  .    Schell      . .         . .     660a 

analysis  ;    Modified  method  of : 

Baldracco 123a 

Parker 123a 

analysis  ;  Proteolytic  factor  in .     Moeller  . .  . .     730a 

Diffusion  process  for  extraction  of .     (P)  Farkas  . .     668a 

Hamameli .     Freudenberg  and  Peters        ..  ..     523a 

-like  constituent  of  coffee.     Freudenberg  . .  . .     274a 

-tike  material ;    Production  of  fibres  capable  of  being 

spun,  and  a from  hop-bines.     (P)  Reis  . .       13a 

-lime    compound    difficultly    soluble    in    dilute  acids ; 

Manufacture  of .    (P)  Tambach,  and  Chemical 

Foundation,  Inc.  . .  . .  . .  . .  . .     734a* 

Manufacture     of    — — .     (P)     Chem .     Fabr.     Griinau 

Landshoff  und  Meyer,  and  Schlein  . .  . .     793a 

Quebracho  .     Moeller  729a 

substitutes  ;    Manufacture  of .    (P)  Graf    . .  . .     419a 

of  sugar-cane  ;    Nature  of .     Zerban  . .  . .     167a 

Titration  and  estimation  of with  iodine.    Lee    . .     496a 

Tanning  agents  ;    Manufacture  of .    (P)  Schmidt,  and 

Chemical  Foundation,  Inc.    . .  . .  . .  . .     419a* 

agents ;     Manufacture    of   from    aminohydroxy- 

naphthalenesulphonic     acids     and     formaldehyde. 

(P)  Deutsch-Koloniale  Gerb-  u.  Farbstoff-Ges.      . .     378a 
agents ;     Manufacture     of     from     N-arylsulpho 

derivatives    of    aromatic    am inosul phonic    acids. 

(P)  Ges.  fur  Chem.  Ind.  in  Basel 553a 

agents  ;  Manufacture  of from  n-  and  o-aryl  sulpho 

derivatives  of  aromatic  amino  and  h vdroxvsul phonic 

acids.     (P)  Ges.  f.  Chem.  Ind.  in  Basel    ..  ..     666a 

agents ;    Manufacture  of from  formaldehyde  and 

aromatic  derivatives.  (P)  Durand  &  Huguenin  S.A.     308a 
with  aldehydes  : 

GerngToss  . .  . .  . .  . .  . .     497a 

Moeller 36a,  730a 

with  aldehydes  ;  Formaldehyde  titration  of  hide  powder 

and  .     GerngTOSs  . .  . .  . .  . .     730a 

animal  hides.     (P)  Chem.  Fabr.  Worms  A.-G 165a 

animal     skins.     (P)     Deutsch-Koloniale     Gerb-     und 

Farbstoff-Ges 274a 

Applications  of  chemistry  in  .     Wood       . .  . .     129r 

Chamois  .     Moeller     ..  ..  ^.  ..  ..     552a 

Chrome  .     Burton . .     666a 

chrome- :  Single-bath  .     Griliches    . .  . .  . .     633a 

compound.     (P)  Levin        ..  ..  ..  ..  ..       74a* 

Degreasing  hides  and  skins  preparatorv  to  .     (P) 

(P)  Krouse        497a 

extracts  ;   Detection  of  mangrove  tannin  in  mixed . 

Schell 496a 

extracts  ;    Detection  of  sugar  in  — ■ — .     Grasser          . .     418a 
extracts ;      Detection    of    sulphite -cellulose    in    ■ . 

Knowles  242a 

extracts  :  Manufacture  of from  waste  sulphite  lye. 

(P)  Landmark 200a* 

extracts  :    Sugars  in  mimosa .     Harvey     . .  . .     242a 

hides.     (P)  Ringbauer        666a 

hides  and  skins.     (P)  Dufour  and  Dufour  . .  . .     165a 

industry  in  Brazil 173r 

industry  of  Lima,  Peru     . .  . .  . .  . .  . .     228r 

industry  in  South  Africa  ..  ..  ..  ..  ..     219r 

industry  in  Spain    . .  . .  . .  . .  . .  . .     360R 

leather  for  belts.     (P)  Gilardini 74a 

liquors,  chrome  ;    Contrasting  effects  of  chlorides  and 

sulphates  on  hydrogen  ion  concentration  of . 

Thomas  and  Baldwin  ..  ..  ..  ..     123a 

liquors,  chrome  ;  Effect  of  neutral  salts  on  basicity  of 

.     Dhavale  and  Das       . .  . .  . .  . .     758a 

liquors,  chrome ;      Statement    of    basicity    of    . 

Blockey  496a 

liquors :    Determination  and  control  of  acidity  in . 

Atkin  and  Thompson  . .  . .  . .  . .     605a 

liquors ;     Direct  conversion  of  into  pulverulent 

solid  extracts  containing  very  little  water.     Smaic 

and  WMadika 123a 

Manufacture     of    basic    chromium    sulphate    and    its 

application  to .     (P)  Morel       . .  . .  . .     626a 

materials  ;  Determination  of  molybdenum  value  of . 

Lauffmann         ..  ..  ..  ..  ..  ..     343a 

materials  ;     Manufacture   of  .     (P)    Koetzle,   and 

Rohm  and  Haas  Co.  606a 

materials  ;   Modified  shake  method  of  analysis  of  ■ — — . 

Baldracco  and  Camilla  ..  ..  ,.  . .     523A 

materials  ;   Preparation  of  lightly  chromed  hide  powder 

for  analysis  of .     Baldracco  and  Camilla        . .     460a 

materials  ;     Shake   method   and   filter  bell  method   in 

analysis  of  .     Baldracco  and  Camilla  . .     496a 

materials     from     sulphite -cellulose     waste     lyes.     (P) 

Mensing  . .  . .  . .  . .  . .  . .     274a 

materials ;     True    tanning    value    of    vegetable   . 

Wilson  and  Kern         . .  . .  . .  . .  . .     522a 

pelts;     Removing   lime    from   and   — .     (P)    Chem. 

Fabr.  Rosenberg  und  Co 578a 

process  : 

(P)  Brown  124a 

(P)  Greenwood 634a* 

process  ;    Relation  of  e las tin  to  the .     Molier        . .       36a 

research  in  U.8.A.  436r 

in  South  Africa 94R 

Tannins,  artificial ;  Detection  of .     Lauffmann..  ..     729a 

Chebulinic  acid.     Freudenberg  and  Fick  ..         ..     792a 

Electrochemistry  of  the  .    Grasser  ..         ..     729a 


PAGE 
Tannins — continued. 

of  galls,  sumach,  myrobalans,  divi-divi,  and  quebracho  : 
Relative  affinity  for  cotton  and  mordanting  value 

0f ,     Wisdom 496a 

Phloroglucinol and  catechins.     Freudenberg        . .     729a 

Synthetic .      Grasser  . .         . .         . .         . .     729a 

Tantalic  acid  ;    Solubility  of  gels  of and  of  titanic  and 

niobic  acids  in  mixtures  of  hydrogen  peroxide  and 

acid.     Hahn  and  Gille  819a 

Tantalum  ;    Compressing  powdered  .      (P)  Pfanstiehl, 

and  Pfanstiehl  Co 30a 

Tap  ;    Metal-glass  .     Garner         . .  . .  . .  . .     347T 

Tar  acids.     See  Phenols. 

and  ammonia  recovery   process   for  producer-gas.     (P) 

Van  Ackeren,  ami  Koppers  Co.       . .  . .  . .         7a 

coal- ;  Diphenylene  sulphide  in .     Kruber  . .  . .     717a 

coal- ;    Extracting  oils  from  .    (P)  Comber  and 

Stalker 184a 

coal- ;    Free  carbon  in  .     Hodurck  . .  . .     622a 

coal- ;    Purification  of and  recovery  of  high-mole- 
cular resinous  bases.     (P)  Wirth     . .  . .  . .     184a 

coal- ;   Resinous  constituents  of .     Marcusson       . .     183a 

coal-  ;    Separating  thionaphthene  from .     (P)  Ges. 

fur  Teerverwertung     . .  . .  . .  . .  . .     777a 

coal- ;      Thionaphthene     in     .     Weissgerber     and 

Kruber 716a 

Comparison  of  methods  for  producing  gas  and  

from  lignite.     Holzwarth       . .  . .  . .  . .     683a 

Determination  of  "  free  carbon  "  in  .     Waterman 

and  Barkhuysen  . .  . .  . .  . .  . .     150a 

Determination  of in  gas.     Stone  and  Prince       . .     591a 

Determination  of  nitrogen  in .     Parker     . .  . .     507a 

Determination   of   yield   of   from   coal.     Fischer 

and  Schrader 566a 

distillates  ;    Treatment  of  high-boiling   coal  for 

production  of  resinous  products.    (P)  Bailey  and 

others     . .  . .  . .  . .  . .  , .  . .     743a 

distillation ;      Apparatus    for    continuous    .    (P) 

Romberg  567a 

distillation ;    Preheater  for  use  in  .    (P)   Stein- 

Schneider,  and  Chemical  Foundation,  Inc.  . .     814a 

Effect  of  superheating  on  composition  of .     Dolch    397a 

Extraction  of  higher  fatty  acids  and  other  organic  acids 

from  wood-,  lignite-,  or  peat- .     (P)  Bornstein     3j9a 

Extraction  of ,  particularly  of  oil-tar,  and  de-resini- 

flcation   of  resulting  lubricating  oils.     (P)   Roch- 

lingsche  Eisen-  und  Stahlwerke  Ges.  . .  . .     327A 

extractor  apparatus   and    method.    (P)    Becker,   and 

Koppers  Co 439a 

extractors  and  scrubbers  for  gas.     (P)  Wells    . .  . .     813a 

gas-producer- ;      Manufacture    of    high-grade    viscous 

lubricating  oil  and  paraffin  wax  from  high-boiling 

fractions  of  — — .     (P)  Allgem.  Ges.  f.  Chem.  Ind.     327a 
hvdrocarbons ;     Fractional   distillation   plant  for  coal 

.     (P)  Edwards 328a 

industry  in  U.S.A.  in  1919  ;    Coal-  . .  . .     397R 

lignite-  ;    Action  of  concentrated  and  fuming  sulphuric 

acid  on  fraction  2003-300°  C.  of  .     Schneider 

and  Jantsch 291a 

lignite- :    Manufacture  of  highly  viscous,  combustible 

lubricating  oils  from  - — — .     (P)  Deutsche  Erdol- 

A.-G.,  and  others        182a 

lignite- ;    Production  of  benzine  or  petrol  from  

by  cracking.     Fischer  and  Schneider  . .  . .     288a 

and  the  like  ;   Separation  of  water  and  other  impurities 

from .     (P)  Billwiller 815a 

Low -temperature  .     Fischer  and  Gluud     . .  . .     223a 

low-temperature  ;    Behaviour  of from  bituminous 

and  non -bituminous  lignite   when  distilled  under 

ordinary  pressure.     Schneider  ..  ..  ..     223a 

low- temperature  ;     Calorific    value    of   gas   formed    in 

recovery  of  in  gas  producers.     Fischer       . .       96a 

low-temperature  ;  Characteristic  difference  between 

from  lignite  and  other  tars.     Fischer  and  Schneider    224a 
low-temperature  coal- ;     Liquid  paraffins  of  lamp  oil 

fraction  of .     Fischer  and  Gluud        . .  . .     223a 

low-temperature  coal- ;    Phenols  of : 

I.     Cresols.     Gluud  and  Breuer         ..  ..     150a 

II.     Catechol.     Gluud 151a 

low-temperature  coal- ;  Properties  and  uses  of  products 

containing  phenols  obtained  by  direct  distillation 

of .     Fischer  and  Gluud  ..  ..  ..     150a 

low-temperature  coal- ;  Suitability  of for  produc- 
tion of  co umarone -resin.     Gluud  and  Breuer       . .     262a 
#    low-temperature  coal- ;    Thickening  of and  of  its 

constituents.     Fischer  and  others    . .  . .  . .     223a 

low-temperature ;     Discussion    on    economics    of    gas- 
producer  plants  operating  with  recovery  of . .     478a 

low-temperature ;     Economics   of   gas-producer  plants 

operating  with  recovery  of .     Roser  . .  . .     478a 

low-temperature  ;    Production  of from  lignite  and 

its  use  as  a  source  of  viscous  oils.     Schneider       . .     222a 
low-temperature ;    Production  of in  steam-power 

plants.     Wilkens  394a 

low-temperature    retort ;     Manufacture    of   high-grade 

viscous    lubricating   oils   and    paraffin    wax   from 

high-boiling  fractions  of  .    <P)  Allgem.  Ges. 

f.  Chem.  Ind 327a 

low-temperature  ;   Separating  paraffin  wax  from  neutral 

oil   and    oxvgen-containlng    constituent    of   . 

(P)  Allgem.  Ges.  fur  Chem.  Ind 652a 

low- temperature ;     Technicallv    produced    from 

lignite.     Schneider  and  Tropsch 222a 


si  b.ii:< t  r\m\. 


199 


NM 

Tar — continued 

low-temperature  ;  Yield  of from  Arsa  coal.    Fischer    140a 

Manufacture     of     Illuminating     gas     and     .     (P) 

Gayer S95A,  &65A,  650a 

Manufacture  of  resin  solutions   resembling   varnish  or 

gum  from .     (P)  Mclhardt         10.'.* 

Obtaining    l»» -tioillug    hydroearlious    from    .     (P) 

Schwarx  500a 

Obtaining  resinous  tiaae*  from  .     (P)  Wlrth,  and 

Chemical   Foundation,  Ino 815a* 

oik* ;    Agent-  Br  dlHoMBC,  -oparatlng,  and  extracting 

-oil. I   OUUStltUMlta  of  ■ .     (P)  Ti'tralin  tit*.  85:lA 

oils ;    Chemical  constituents  of  bituminous  rich 

in  sulphur.    BehetUer  . .        . .        . .      55a 

oils  lor  DM  au|]uue;    Improving .    (P)Raschtg    262a 

oils:    I  lactrn  'sulphur  compounds  of  bltumiii- 

OU»  .     Schclblor 70.IA 

oil-;    Manufacture  "'  lubrlontlllg  oils  from .    (P) 

Klcvcr    327A,  441a 

Oils;     THttahltnff  neutral   oil-like    products  from   wash- 

liuuors    from    treatment   of   .      (P)   Wendrlnor     359A 

oib ;     Production    of    viscous    oils    from    non-viscous 

lignite by  heating  In  an  autoclave.     Schni-ldcr    223a 

oils;    Purification  of  hca\  v and  recovery  of  bases 

of  high  boiling  point.     (P)  Wlrth 184a 

oib;    Substitute  for  mineral  oils  from for   use  in 

switches  and  transformers.     (P)  Tetralin  Ges.  440a 

oils:     is.s  of  low-temperature  llgulto  .     Harries    397a 

oil-;     Utilisation  of  lignite 186R 

Hint;     Manufacture  of  .     (P)  K lemon t  ..      605a 

Phenol    content    of    low-temperature    and    overheated 

.     Fischer  and  Breuor 26lA 

Pnheat.rs  for  use  in  distillation  of  .     (P)  Stcin- 

-hn.  idor  26U* 

producer-  ;     Se|»aratlng  parafnn   wax  from   neutral  oil 

and  oxvgcu-contalnlng  constituent  of  .     (P) 

ftflBll— I    lies,  fur  Oban.  lnd.  652A 

products  ;     Bxporl   licences  for  coal  ..  ..     ES8B 

products  ;    Tni|K>rts  and  exports  of  - — —  . .  . .     440R 

products  ;    Manufacture  of  coal  .    (P)  Weiss,  and 

Barrett  Co 743a 

products  ;    Manufacture  of  quick-drying  varnish  from 

.     (P)  l>euUch-Luxemburgischo  Bergwcrks-  0, 

BUtten  A.-G.,  and  Hilpert 577a,  065a 

products  ;     Separation   of   low-lioillng   constituents   of 

.     (P)  Chom.  Fabr.  Worms  A.-G 398a 

Removing     from     tar-containing     liquids.    (P) 

Barbet  et  Fll»  et  Cle.  57a,  685a* 

soap;    Manufacture  of .     (P)  Schmidt  and  Heusor     370a 

Mill  for  distillation  of  heavy  hydrocarbons  of  lignite- 

and  coal-  .     (P)  Stclnschncidcr  . .         . .     440a 

stills.    (P)  BelDy 398a 

stills:     Operation    of   in    hardwood    distillation 

plants.     Hawley  and  Calderwood,  jun.      ..  593a 

vapours ;     Heat  exchanger  for  condensing  .     (P) 

Iriuyl 810A 

wood- :     Extraction  of  higher  fatty  acids  and  other 

organic  acids  from  .     (P)  BSrnstein   . .  5?A 

wood- :     Manufacture    of   artificial    resin    from    . 

(P)  Hamburger  792a 

wood- :    Manufacture  of  resinous  material  from  . 

(P)  Rledel  A.-G 633a 

wood- :    Separating  pvroligneous  acid  and  .    (P) 

Clifford 441a 

works;    Report  on  by  the  Alkali  Inspector       ..     277k 

Tariffs  (Customs  and  Excise) :  alterations,  decisions,  etc. 
21R.  4.')R.  «2R.  82r,  101R,  117R,  137R,  155R,  171R. 
189R,  206R,  226R.  242R,  261R,  280R,  296R,  S09R. 

:!2'.IR,  346R,  305R,  387R,  403R,  420R,  443R 

Tarred  roads  ;   Determination  of  tar  acids  in  drainage  from 

.     Fox  and  Gauge  200T 

roads  and  nsh  life 291R 

Tars ;     Characteristic   difference    between    low-temperature 

tar   from   lignite   and    other   .     Fischer   and 

Schneider          224a 

Tartaric  acid  ;    Bacterial  decomposition  of  in  wine. 

Miillcr-Thurgau  and  Osterwalder 345a 

Caking  of  .     Dowry  and  Hemmlngs           . .         . .  105T 

compounds  of  antimony.     iUanchetlero              ..          ..  543a 

Differentiation  of  oxalic  acid  and  lactic  acid  from . 

Braucr    . .          . .          . .          . ,          . .          . .  557a 

Manufacture  of  from  carbohydrates.    (P)  Diamalt- 

A .-(» 704a 

Synthesis  of  .     Weiss  and  Downs 57R 

Tasmania;    Caustic  soda  In  272r 

-it  works  In  . .          . .          . .          . .  304R 

Glass  bottle  manufacture  in  378R 

Industries  of  320R 

Mite  ral  output  of  —  in  1918 111R 

Mineral  production  of  In  1919 430R 

Tea;    Apparatus  for  drying .    (P)  Tempclaar. .         ..     760a 

leaves;  Firing  or  drying .    <P>  Judge  and  Milliard     609a 

leaves  ;    Unsaturated  alcohol  of  essential  oil  of  freshly 

fermented  .    Van  Romburgh   ..         ..         ..     527a 

■seed  oil.     See  under  Oils,  Fatty. 

Technical  Association  of  Pulp  and  Paper  Industry..         ..     256r 

Tellurium  ;   Application  of  reduction  of  potassium  anhydro- 

ti-llurate  bv  zinc  to  estimation  of  in  tetra- 

dymlte.     Hulot  238a 

Tellurium     compounds  ;      Action    of    on    bacteria. 

Joachimoghi      ..         ..         ..         ..         ..         ..     704a 
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Temperature  alarm  Instrument.     ( P)  Malone  ..       47a 

Application  and  nihil. Hit v  of  the  various  methods  of 

measuring  .     Sclieel        45a 

-exchanging  apparatus.     (P)  Darter 047a 

Tempering  and  the  like  ;    Mixtures  for  locally  preventing 

.     (P)  M byte        695a* 

Tendons;    Iucreuslng  the  elasticity  of  strings  made  from 

animal and    products   made   therefrom.     (P) 

Gratzcr 242A 

Terbium  earths  ;   Separation  of  vttcrbium  and .     Mover 

and  Miiller        333a 

Terpencs  ;    Production  of bv  dry  distillation  of  defeca- 
tion   sludge    obtained    in    manufacture    of    sugar. 

(P)  Stoltieoberg  290a 

Terpln  ;    Determination    of  .     Fernandez  and   I.uengo     704a 

Terplnene  ;    Occurrence  of in  Eticuluptus  megaearpa  oil. 

Smith '        200a 

Terracotta   bodies ;     Effect  of   variation  of  site  of  grog 

In  : 

Clare  and  All»ry  572a 

Davis         628a 

glazes   and    colours;     Composition   of   kiln   gases   and 

their  effect  on  .     Ortolan         ..         ..         ..     598a 

glazes  :     Development  of  IliU 366a 

Satisfactory  method  of  using  barium  hydroxide  in . 

dates 546a 

slips,  with  reference  to  use  of  asbestos  and  chlorite 

mica.     Wilson  408a 

Tetrachlorodinitroethane.     Argo  and  others  ..         ..       82a 

Tetrachloroethano  ;    Manufacture  of  trlchlorocthylene  from 

.     (P)  Guyot.  and  Comp.  Prod.  Chini.  d'Alals 

et  do  la  Camargue 583a* 

Tetradymlte ;      Application     of    reduction    of    potassium 

anhydrotelluratc  by  zinc  to  treatment  of and 

to  estimation  of  tellurium  in  this  mineral.     Hulot    238a 
Tetrahydronaphthaleno  and  Jts  homologucs  ;    Manufacture 

of  nitro-dcrivatives  of    .      (P)    Tetralin    Gea.     174a 

Tetrahydro-0-thlonaphthol ;      Manufacture    of    .      (P) 

Schroeter  and  Schrauth         398a 

Tetrakisazo  dyestuffs.     See  under  Azo  dyestuffs. 

Tetralin,  a  new  turpentine  substitute.    Vollmann  ..         ..       35a 

3.6-Tetramethyldiaminoselenopvronine.       Battcgay        and 

Hugel 567a 

Tetranitromethane  ;     Effect   of  reducing  agents  on  . 

Baillie  and  others 039a 

as  nitrating  agent.     Schmidt  and  Fischer        . .         . .     734a 
Rapid  determination  of  — ■ — •.     Baillie  and  others        . .     639a 

Tetranitromethylaniline  ;  Stability  of .    Knowles        . .     428A 

Tetryl.    See  Tetranitromethylaniline. 
Textile  fabrics.     See  under  Fabrics, 
fibres.     See  under  Fibres, 
industry  in  occupied  area  of  Germany    . .         . .         . .     274R 

Textile  Institute 306b 

Textile  materials  ;    Waterproofing  and  softening .    (P) 

Meyer 185a 

Textiles ;    Apparatus   for   boiling,   dyeing,  steaming,   and 

washing  .     (P)  Gebauer  ..  ..  ..     401a 

Degreasing with  volatile  solvents.     Hey    . .         . .     185a 

Determining  the  permeability  and  heat-insulating  value 

of—.     Colombo 816a 

Device  for  treating  .    (P)  Dudley 361a 

Dressing,  printing,  and  dyeing .    (P)  Gunther    . .     445a 

Impregnation  of  — —  with  liquids  under  vacuum.    (P) 

Quas-Cohen  and  others  . .         . .         . .         . .     514a 

Rendering water-repellent.    (P)  Bayer  und  Co.    ..       59a 

Testing  mildew  resistance  of .     Levine  and  Veiteh     292A 

treated  with  Turkey-red  oil  or  the  like  ;  Preventing 

acquiring  a  yellow  tint.     (P)  Boehringer  Sohn      ..     817a 

Washing .    (P)  Elkon  Erben  Ges 293a 

Thalleloquin  reaction  for  quinine.     Hart      . .         . .         . .     432E 

Thallic  compounds  ;  Detection  of by  means  of  diphenv  I 

derivatives.     Feigl        . .  . .  . .  . .  . .     706a 

Thallium  compounds  ;    Use  of  in  organic  chemistry. 

Freudcnberg  and  Uthemann  . .  . .  . .       82A 

Theobromine  ;    Determination  of .     Wadsworth         . .     414R 

Solubilities  of .     Wadsworth  . .         . .       92R.  383a 

Thermal  analysis.     See  under  Analysis. 

conductivity  of  solid  insulators.     Thornton       . .  . .       3lA 

conductivity  ;  Variation  of during  fusion  of  metals. 

Konno 269a 

expansion ;     Stretched    wire   apparatus   for   measuring 

.     Gray 137A 

operations;    Apparatus  for  conducting  a  liquid  and  a 

gas  soluble  in  the  liquid  through  a  closed  cycle  of 

(P)  Beadle         ..         ..      ' 321A 

Thermo-couple;    Base-metal  .    (P)  Heraeus  Ges.       ..       86a 

installation     in     annealing     kilns     for     opticr.l     glass. 

Williamson  and  Roberts  ..  ..  ..     110a 

Thermo-couples ;     Chromium-nickel    alloys    for    .     (P) 

Heraeus  . .  . .  . .  . .  . .  . .  318a 

Construction    of   by    electro-deposition.    Wilson 

and  Epps  766A 

for  low-temperature  work  ;    Needle  type .    Taylor  677a 

Potentiometers  for  use  with  .     White       . .         . .  137a 

Thermodynamics  ;    Applications  of  chemical .    Urbain    656a 

Thermo-electricity  ;  Recent  progress  in .    Benedicks  . .     234R 
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Thermo-elements ;      Protective     covering    for    .    (P) 

Siemens  und  Halske  A.-G 769a 

Thermometers ;    Differential   air  and   recording   gas 

calorimeters.     Madsen  and  Herber  . .  . .     612a 

Electrical  resistance  .    (P)  Heraeus  ..         ..     318a 

Thermo-regulator  for  air-ovens.    Atkinson    . .         . .         . .     298t 

Thienylquinolinecarboxylic  acids.     (P)  Soc.  Chem.  Ind.  in 

Basle 704a 

Thiocarbonyl  tetrachloride;    Preparation  of  .     Frank- 
land  and  others           ..          ..          ..  ..      164R,  256T 

Preparation    of    thiophosgene    from    ■ .     Frankland 

and  others        ..         . .         ..         ..         ..         ..     313T 

Thiocyanates ;   Determination  of in  ammoniacal  liquor 

and   waste  liquor  from  ammonia  recovery  stills. 
Shaw      ..  ..  ..  ..  ..  ..  ..      564a 

Volumetric  determination  of  with  permanganate. 

Meurice  . .         . .         . .         . .         . .         . .         . .     687a 

Thiocyanogen ;    Free .    Soderback         189a 

Thionaphthene  in  coal  tar.     Weissgerber  and  Kruber  . .     716a 

Separating  from  coal  tar.    (P)  Ges.  fur  Teerver- 

wertung  ..         ..         ..         ..         ..         ..      777a 

Thionate    solutions    containing    sulphite    and    bisulphite ; 

Conversion  of  into  pure  thionate  solution.    (P) 

Feld        191a 

Thiophen  ;  Estimation  of in  commercial  benzol.  Meyer    151a 

Thiophor  dyestuffs.    See  under  Sulphur  dyestuffs. 
Thiophosgene  ;  Preparation  of from  thiocarbonyl  tetra- 
chloride.    Frankland  and  others 313T 

Thiosulphates  ;  Manufacture  of  alkali .    (P)  Clemm    . .     406a 

Volumetric  determination  of  hydrosulphides  in  presence 

of  sulphides,  sulphites,  and  .    "Wooer  ..     625a 

Thiourea  ;  Formation  of by  interaction  of  carbon  bisul- 
phide and  ammonium  carbonate.     Gilflrlao         ..     801 A 

Thorium  ;    Recovery  of    : 

(P)  Berndt.  and  Lindsay  Light  Co 232a 

(P)  Ryan,  and  Lindsay  Light  Co 689a 

Recovery  of as  pyrophosphate.     (P)  Goltz  . .       23a* 

Separating from  other  rare  earths.    (P)  Clarke    . .     450a* 

Separation  of from  other  metals  of  the  rare  earths. 

(P)  Dietsche,  and  Chemical  Foundation,  Inc.      . .     364a 

-toxin  ;    Manufacture  of .     (P)  Merck       . .  . .     765a 

Thorium  compounds ;    Manufacture  of  .    (P)  Lindsay 

Light  Co . .     750a* 

compounds ;    Recovery  of  ■  from  monazite  sands. 

(P)  Berndt.  and  Lindsay  Light  Co.  . .  . .     517a 

nitrate  and  other  thorium  salts ;   Manufacture  of . 

(P)  Clarke  450a» 

Thread ;   Manufacture  of from  paper  or  like  material. 

(P)  Grant  153a* 

Production  of  sewing  or  basting from  paper.     (P) 

Vohwinkler    Papier-    u.    Salicyl-Pergamentpapier- 

Ind 226a 

Threads  ;  Bath  for  spinning from  viscose.     (P)  Hartogs     778a 

Thymol ;    Synthesis  of  — — ■  from  p-cymene.     Phillips  and 

Gibbs 639A 

Synthetic  manufacture  of .     (P)  Phillips  ..     528a 

Thyroxin ;    Chemical  identification  of  .    Kendall  and 

Osterberg  133a 

Tidal  energy  ;  Proposed  utilisation  of  — ■ — ■  in  France         . .     357a 

Tiles  and  the  like  ;    Plant  for  manufacture  of  .    (P) 

Atkins  and  Colquhoun  . .  . .  . .  . .     599a* 

Ovens  or  kilns  for  manufacture  of .    (P)  Marlow  . .     112a 

Timber  ;  Laboratory  tests  on  value  of  preservatives  for  — — . 

Falck 171a 

Legal  decision  in  regard  to  Powell  process  for  treatment 

of  12R 

See  also  Lumber  and  Wood. 

Tin  ;  Alloy  suitable  as  substitute  for .     (P)  Zimmer       . .       30a 

or  its  alloys  ;   Coating  metallic  surfaces  with  — — .    (P) 

Berlin- Burger  Eisenwerk  A.-G 303a 

alloys  ;   Electrolytic  refining  of .    (P)  Siemens  und 

Halske    . .  . .  . .  . .  . .  . .  . .     493a 

Coating  sheet  metal  with  on  one  side  only.    (P) 

Powanda  . .  . .  . .  . .  . .  . .       30a* 

coatings  ;    Determination  of  arsenic  in  .     Vallery     158a 

Determination  of  arsenic  in .     Vallery        . .  . .     158a 

Determination    of    by    cupferron.     Kling    and 

Lassieur  . .  . .  . .  . .  . .  . .     470a 

Electrolytic  estimation  of in  tetrachloride.   Baxter 

and  Starkweather        . .  . .  . .  . .  #      , .     492a 

Electrolytic  refining  of .     Kern       ..  ..  ..     723a 

Export  duties  on  . .         . .         . .         . .         . .     224R 

in  India         . .  . .  . .  . .  . .  . .  . .     358r 

Indirect  test  for  detection  of  .     Feigl       . .  . .     139a 

Influence  of on  structure  and  properties  of  naval 

brass.     Campbell  . .  . .  . .  . .  . .     629a 

-lead-sodium  alloys.    Goebel        116a 

Manufacture  of  alloys  of  lead,  copper,  zinc,  and  

<P)   Vereinigte  Huttenwerke   Burbach-Eich-Dude- 

lingen  A.-G 161a 

Manufacture  of free  from  iron  from  tinplate  scrap 

and    the    like.    (P)    Chem.    Fabr.    Buckau.    and 

Silbermann        ..         ..         ..         ..         ..         ..       70a 

mining  industry ;    Position  of  Cornish . .         , .     240R 

ore  ;  Discovery  of in  South  Africa 236R 

ores ;  Removing  iron  from  oxide  or  roasted  sulphide . 

ores ;    Removing  iron  from  oxide  or  roasted  sulphide 

.    (P)  Chiapponl  and  others 695a* 
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ores;    Smelting  .     (P)  Gray  520a 

ores ;     Treatment    of   tungsten,    bismuth,    and   . 

Hitchcock  and  Pound  . .  . .  . .  . .     195a 

Oxidation  of  .    (P)  Maconochie  and  De  Ros       . .     448a 

-phosphorus  alloys.     Vivian  ..  ..  ..     110R.   370a 

-plate  industry  in  Japan  . .  . .  . .  . .  . .     422r 

-plate  and  other  metal-coated  plates  or  sheets  ;  Appara- 
tus for  use  in  manufacture  of .    (P)  Thomas 

and  Davies 662a* 

-plate  ;  Recovering  tin  from  waste .    (P)  Eklund  . .     303a 

-plate  scrap ;  Detinning .     (P)  Chem.  Fabr.  Buckau     303a 

-plate  scrap ;    Manufacture  of  tin  free  from  iron,  from 

.   (P)  Chem.  Fabr.  Buckau.  and  Silbermann  . .       70A 

-plate  ;  Use  of  hydrogenated  oils  in  manufacture  of  — — . 

Collins  and  Clarke 268a 

plating  from  alkaline  tin  baths  by  use  of  addition  agents. 

Mathers  and  Bell         693a 

Precipitation  of by  iron  : 

Bouman     . .  . .  . .  . .  . .  . .     569a 

Kolthoff 747a 

production  in  Federated  Malay  States  . .         . .     154r 

production  in  South  Africa  . .         . .         . .         . .       94r 

Recovering from  waste  tin  plate  or  the  like.    (P) 

Eklund 303a 

Recovery  of from  solutions.    (P)  Rumbold         . .       68a 

Revision  of  atomic  weight  of  — — .     Baxter  and  Stark- 
weather . .  . .  . .  . .  . .  . .  . .     492a 

scruff  produced  in  making  tin  and  terne  plates ;  Treat- 
ment of  .    (P)  Clegg 753a 

Separation  of  antimony  and .     Kling  and  Lassieur    470a 

Solubility  in  the  solid  state  of in  lead.     Parravano 

and  Scortecci    ..  ..  ..  ..  ..         ..     412a 

Volumetric  determination  of  ■ .     Druce       . .  . .     735a 

i    Tin  oxide  ;   Manufacture  of .    (P)  Maconochie  and  De 

Ros         448a 

oxide  ;  Substitutes  for  — —  in  glazes.    Minton  . .         . .     366a 
salts  ;    Reaction  of .     Mazuir  . .  , .  . .     282a 

;    Tinning  aluminium.     (P)  Page  and  Rubin   . .  . .  . .     823a 

aluminium  and  its  alloys.      (P)  Stabilimenti  "  Biak  " 

Pouchain  29A.  339a* 

Furnaces  for  — — .    (P)  Harper,  Sons,  and  Bean.  Ltd.. 

and  Conroy 631a* 

i    Titanic  acid;  Solubility  of  gels  o' and  of  niobic  and 

tantalic  acids  in  mixtures  of  hydrogen  peroxide 

and  acid.     Hahn -nd  Gille 819a 

i    Titanic   oxide ;    Manufacture   of  .    (P)    Barton,   and 

Titanium  Alloy  Manufacturing  Co.  . .  . .     657a 

oxide  pigments  ;  Manufacture  of .    (P)  Nielsen  and 

others 552a 

Titaniferous  iron  ore ;    Treatment  of  .    (P)  Van  der 

Toorn,  and   Industrie    &  Mijnbouw  Maatschappij 

"Titan"  371a 

iron  ore  ;   Utilisation  of in  New  Zealand.    Heskett    451a 

ores ;    Direct  production  of  refined  iron  and  steel  from 

.     (P)  Loke  and  Loke 196a* 

Titanium  alloys ;    Electrical   properties  of  .    Hunter 

and  Bacon        . .  . .  . .  . .  . .  . .     411a 

-chromium-iron    alloys ;     Manufacture    of    .    (P) 

Sicard,  and  U.S.  Ferro-AUoys  Corp.  ..  ..     724a 

Determination  of  iron  and in  rocks.    Ferrari      . .     837a 

Determination  of in  steel.    Lundell  and  Knowles  . .     574a 

Distribution  of in  soils  and  plants.     Geilmann       . .     667a 

Hardening  iron  by  means  of  a  mixture  containing . 

(P)  Eichler 575a 

Separation  of  iron,  aluminium,  chromium,  glucinum. 

zirconium,  and by  means  of  sodium  carbonate. 

"Wenger  and  Wuhrmann  . .  . .  . .  . .       46a 

Separation    of    zirconium    and    as    phosphates. 

Brown  and  Madden      ..  ..  ..  ..  ..     310a 

-zirconium-iron    alloys ;     Manufacture    of    .    (P) 

Sicard,  and  U.  S.  Ferro-Alloys  Corp.  . .         . .     415a 

Titanium  chloride  ;   Estimation  of  carbonyl  chloride  in  — — . 

Delepine  and  Lafore    . .  . .         . .  . .  . .     403a 

compounds ;     Extraction    of ■    from    titaniferous 

material.    (P)  Jebsen,  and  Titan  Co.  A./S.  ..     334a 

compounds  ;   Manufacture  of : 

(P)  Farup.  and  Titan  Co.  A./S.  ..  ..  545a* 
(P)  Goldschmidt.  and  Titan  Co.  A./S.  . .  633a 
(P)  Wrigley  and  others 450a* 

compounds  ;    Manufacture  of  — — ■  from   precipitated 

titanium  hydroxides.    (P)  Nielsen  and  others        . .     552a 

compounds ;     Pigments    containing    .     (P)    Gold- 
schmidt. and  Titan  Co.  A./S.              552a 

compounds ;    Recovering  vanadium  and/or  from 

minerals  containing  them  together  with  iron.    (P) 
Kjellberg  783a 

halides  ;  Manufacture  of  fluid .    (P)  General  Elec- 
tric Co 448a 

oxide  in  enamels.     Landrum  and  Frost    . .  . .  . .     546a 

oxide;  Use  of in  enamels 271R 

-oxygen  compounds ;  Manufacture  of .    (P)  Farup, 

and  Titan  Co.  A./S 517a 

-oxygen  compounds  ;  Manufacture  of  refined .    (P) 

Farup.  and  Titan  Co.  A./S 405a 

salts  ;    Preparation  of  a  solution  of  iron  salts  and . 

(P)  Olsen  and  others 335a* 

Titration    curves ;     Colorimetric    determination    of    . 

Gillespie  530a 

in  stages.     Reichard  . .  . .  . .  . .  . .  275a 

in  stages  and  determination  of  acidity  of  worts.    Liiers  669a 
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Titrations  with  euplllarily  active  substances  as  Indicators; 
Caplllartly   active    and    Inactive    modifications    of 

Unbar  Batty     acids    and     their    relation    to  . 

Win.lUcii  and  Dietrich  013a 

■  iili  ttie  hydrogen  electrode.    Treadwell  and  Weiss      . .     012a 
Tobacco  ;  Conversion  of  air  Into  a  lethal  mixture  of  gases  by 

storage  of .    Frederick 799a 

Curing .     (P)  Belnhart  207A 

Improving .     (P)  Erslev         313a* 

Improving    and    removing    nicotine.    (P)    You 

Kothenburg       ..  ..  ..  ..  ..  ..     *J47a 

seed;  Fatty  oil  of .     Prlesseeker  and  Brezina        ..       7lA 

Treatment  of  inferior .    (P)Haglno..         ..    280a.  350a* 

Toffee  ;  Sugar  boiling  for  production  of .     (P)  Balloch- 

myle  Creamery  Co..  and  McCrone 700a* 

Toluene;    Action  of  aluminium  chloride  on  a  mixture  of 

nitrobenzene  and .     Kliegl  and  Huber  . .         . .     777a 
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mixtures  of  benzene  and .     Young       . .         . .     202A 
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611a 

Manufacture  of  .    (P)  Brooks,  and   l)u  Pont  de 

Nemours  and  Co.         . .         . .         . .         . .         . .     100a 

Manufacture  of  benzole  acid  from  .    (P)  Coblentz 

and  others         291A 

Obtaining  benzene,  solvent  naphtha,  and  from 

coal.    (P)  Thurlow 539A 

Oxidation  of  by   manganese  sulphate  peroxide. 

Nakao 625a 

-petrol  fraction  of  Borneo  petroleum  ;   Rectified  petro- 
leum spirit  from .    Silvester 187T 

See  alto  Toluol. 
o-Tolucncazo-/3-naplithylamlne.     See    Yellow    O  B    under 

Azo  dyestulfs. 
p-Toluenesulphonlc  acids  halogcnated   in  the  side  chain ; 

Preparation  of  salts  of .  (P)  Ges.  Chem.  Ind.  in  Basel  398a 

Toluencsulphonlc  chlorides ;    Separation  of  o-  and  p-  . 

(P)  Matthews  and  Strange 100a 

Toluol ;   Determination  of  paraffins  In  commercial : 

Colman       . .         . .         . .         . .         . .         . .       50T 
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Manufacture  of  from  xylol.    (P)  Houlehan,  and 

Du  Pont  de  Nemours  and  Co.  . .         . .    328a.  441a 

See  alto  Toluene. 

Tomato  seed  ;   Possibility  of  commercial  utilisation  of . 

Shrader 131a 

Toxicity  to  micro-organisms  and  chemical  potential.    Miller    799A 
of   organic   compounds   to   wireworms ;     Influence    of 

chemical  constitution  on  .    Tattersfleld  and 

Roberts 610A 

Toxins  ;  Destruction  of .    (P)  Bechhold  ..     831A 

Manufacture  of  Rontgcn-.  radium-,  or  thorium-  ■ . 

(P)  Merck        765A 

Mutual  precipitation  of  and  of  their  antitoxins. 

Nlcolle  and  others       172a 

Physical  theory  of  act  ion  of .    Traube       ..         ..     133a 

Surface  action  of  homologues  of  hvdroquinine  and  their 

.    Traube 133A 

Trade  credits  ;   Overseas 384R 

Trade  Marks  Act.  1919 18b 

Trade;  Openings  for  British 21r.45r.61r.81r.100e. 

117R.   137R.   154R.   171B,    189R.   206R,  226B.  242R. 
261B.   281B.   295B.   309R.   329b.  346b.  365b.   387k. 

403B.  42(iK.  443B 

Transference  of  loose  material.    (P)  BIyth 54a* 

Transportation  of  chemical  commodities  by  rail : 

Arehbutt 371E 

Bullock 341R 

Lukes  315R.  342R.  426B 

Transporting  liquids  about  a  factory  ;    Method   of  . 

Crow 144T 

solutions;  Making  and .    (P)  Thorold        ..         ..     563a 

Transvaal ;  Cotton  in 271B 

Gold  output  of 218B 

mines  ;   Consumption  of  chemicals  on In  1919        .  .312B 

starch  and  glucose  manufacture  in ■  . .         . .         . .     271 B 

Treasurer's  Report  192T 

Treating  goods  with  fluids.    (P)  Anders,  and  Roessler  and 

Hasslacher  Chemical  Co 590a 

Treatment  of  materials  ;  Chemical  or  mechanical .   (P) 

Stcen 394A 

Trees;  Treatment  of  growing .    (P)  Lock-wood  . .  794A 

Trlarylmethane     dyestuffs    suitable     for    after-chroming; 

Manufacture  of .    (P)  Bayer  und  Co 443a 

Trlchlorrx'thylrne  J  Antiseptic  action  of .    Salkowski  . .     702a 

Continuous  preparation  of  monochloroacetic  acid  from 

.    (P)  Guyot.  and  Comp.  Prod.  Chlm.  d'Alais 

et  de  la  Camargue  . .  . .       83a* 

Manufacture    of    from    tetrachloroethane.    (P) 

Guyot.  and  Comp.  Prod.  Chlm.  d'Alais  ct  de  la 
Camargue  583A* 

Trlmctbylacetylsallcylic  acid    compounds.    (P)   Grutteflen. 

and  Allen  Property  Custodian  . .  . .  802a 


FAQB 
Trimcthylacctyl-m-cresotic  acid.    (P)  Grilttcflen.  and  Alien 

Property  Custodian 802a 

Trlmi'thyleneglyciil ;     Determination    of   in    distilled 

dynamite  glycerin  and  first  runnings.    Rojahn     ..     314A 

Trinidad  ;  Cane  sugar  production  In 381B 

oleum  to 257b 

Petroleum  production  In 95b 

Vegatabla  oll-bear!ng  products  In ..         ..         ..     221b 

Trinidad  and  Tobago ;  Trade  of in  1918 153B 

Trinitrotoluene  ;   Binary  systems  of  the  components  p-nltro- 

toluene.    1.2.4-diultrotoluenu,    and    1.2.4.6-    . 

Bell  and  Herty.  Jun 84a 

Binary  systems  of  symm. and  a  nltrotolucne.   Bell 

and  Sawyer 136a 

Hygroscoplcity  of .    Huff 136a 

Manufacture  of .    (P)  Pollltzer  and  Jclocnlk  ..     677a 

Manufacture    of   explosives    from    hoxanltrodlphenyl- 

amlne  and .    (P)  Von  Schroetter  . .         . .     282a 

Manufacture  of from  m-nltrotolucne.    Marqueyrol 

and  others         . .         . .         . .         . .         . .         . .     528a 

Mixtures  of  Trojan  grenade  powder  and for  blast- 
ing explosives.    Munroe  and  Howell  ..         ..     641a 

Oxidation  In  manufacture  of .    Eastman    . .         . .       83a 

plant ;  Control  of  output  of 125e 

Preparation  of  from  petroleum  spirit.    Berl  und 

Zlffer 84A 

Products  of  detonation  of .    Munroe  and  Howell  . .     835a 

Purification  of .    (P)  Sprengstoff  A.-G.  Carbonit  . .     676a 

Refractive  indices  of  mixtures  of  p-nitrotoluene.  1.2.4- 

dinitrotoluene.  and  1.2.4.6-  .    Bell  and  Cum- 

mlngs 136a 

residues  ;    Explosions  during  analysis  of  In  the 

nitrometer.     Witt        641A 

Three-component  system  p-nitrotoluene.  1.2.4-dlnltro- 

toluene.  and  1.2.4.6 .     Bell  and  Herty.  Jun.  . .       84A 

Utilisation  of as  blasting  explosive.    Munroe  and 

Howell 834a 

^-Trinitrotoluene  and  its  derivatives.    Robinson  and  Gornall    431b 

Trinitroxylene  ;    Manufacture  of for  use  as  substitute 

for  TNT  in  bursting  charges  for  high  explosive  shell. 

Marshall  428a 

Trinitro-o-xylene ;     Manufacture    of    from    o-xylene. 

Marqueyrol  and  Lorictte         . .         . .         . .         . .     528a  ' 

Trional ;  Identification  of .    Zlmraermann         . .         . .     762a 

Tripeptide   containing   tryptophane  from   casein.    Frankel 

and  Nassau        . .  . .  . .  . .  . .  . .     796a 

Triphenylmethane  dyestuffs  : 

Constitution  of .     Kauffmann  . .         . .         . .       57a 

Dyestuffs  of  the  Magenta  type  ;   Manufacture  of . 

(P)  Kane  744A 

Gentian  Violet ;    Selective  bactericidal  action  of . 

Crossley 171a 

Tristearin  ;  Anomalies  in  solidification  point  of .  Nicolet    632a 

Tropical  Agricultural  Committee  ;  Report  of . .         . .     132b 

Tropine  homologuc  ;  Manufacture  of .    (P)  Miiller.  and 

Hoffmann-La  Roche  Chemical  Works  . .         . .     734a 

Tropinonecarboxylic  acid  esters  ;  Manufacture  of .    (P) 

Willstatter        583a 

Traxillic  acids.     De  Jong  348a 

Tryptophane  ;    Mechanism  of  Hopkins-Cole  test  for  . 

Fearon 804A 

Tube  mills : 

(P)  Hall 774a* 

(P)  Hardinge        620a* 

Tuberculosis  and  other  diseases ;    Substance  for  treatment 

of .    (P)  Paschall  611a* 

Tubes  unattacked  by  steam  at  temperatures  above  1000°  C. ; 

Metal -.     Askenasy  . .  . .  . .  . .     786a 

Tumaco.    See  under  Colombia. 
Tung  oil.    See  under  Oils.  Fatty. 
Tunga  resin.    See  under  Resin. 

Tungstates;  Manufacture  of .    (P)  Ekeley  and  Stoddard      23a* 

Obtaining  pure .    (P)  Ekeley  and  Stoddard  . .     266a 

Separation  of  fusible  from  gangue  resulting  from 

decomposition  of  ore.    (P)  Head       ..         ..         ..     190A 

Tungsten ;    Alloying  .    (P)  Deppeler.  and  Metal  and 

Thermit  Corp 094a 

Analysis  of .     Erlich 455a 

articles  ;  Manufacture  of  — .    (P)  Reimann    ..         ..       30a 

Colour  reactions  of .    Barblerl  46a 

Compressing  powdered .    (P)  Pfanstiehl.  and  Pfan- 

stiehl  Co 30a 

crucibles ;    Method   of   making   and   using  .    (P) 

Robertson  and  Jankowcr  . .         . .  339A 

deposits  in  Russia     . .         . .         . .         . .         . .         •  •     438b 

Determination  of .    Heath    . .         . .         . .         . .     455a 

Determination  of in  ferro-alloys       600a 

Determination  of in  ferrotungsten.     Ldwy  . .         ..     158a 

industry;  Present  position  of  the .    Vogel  . .         ..     103a 

In  Italy  359E 

-lead  alloys  ;  Manufacture  of .    (P)  Falkenberg    . .       30a 

Manufacture  of  chemically  pure for  incandescence 

bodies  in  electric  lamps.    (P)  Lohmann  und  Heck- 
mann  Metallfabr.Ges.  . .  . .  . .  . .       70A 

Manufacture  of  pure  metallic .    Jones        . .         . .     169a 

Notes  on .    Moore 52e 

ore  deposits  in  Burma.     Brown  ..         ..  44T.  52R 

ores;    Reduction  of  .    (P)  Giles  ..  ..     631a 
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Tungsten — continued . 

ores  ;    Supplies  of  . .  - .         - .  . .     440r 

ores  ;  Treatment  of  bismuth,  tin.  and .  Hitchcock 

and  Pound 195a 

production  in  Federated  Malay  States  ..  ..     154R 

production  in  South  Africa       . .  . .  . .  . .       94r 

Reversible  reactions  of  water  on .     Chaadron  . .     412a 

-steei ;  Influence  of  vanadium  on  determination  of 

chromium  in  high-speed  .     Slawik  ..     659a 

-steels  containing  double  carbides.     Oberhoffer  and 

Daeves  822A 

wire    coils ;     Removing    metallic    cores    from    . 

(P)  Elektrische  Gliihlampenfabr.  "  Watt "  A.-G.     340a 

Tungsten  oxides ;    Reversible  reaction  of  water  on . 

Chaudron       . .  . .         . .     412a 

pigments.     Gardner  and  Reilly  ..         ..  ..     825a 

Tungstic  acid  ;  Recovery  of from  ores.    (P)  Imperial 

Trust    for    Encouragement    of    Scientific    and 
Industrial  Research,  and  Stannard         . .  . .       22a 

Tunis ;    Resources  of  220r 

Turbidimeter;    Photometric  .     Bowers  and  Mover..     502a 

for   solutions    of    gelatin,    cellulose,    and    varnishes. 

Sheppard 282a 

Turbine   plants  ;     Preventing   corrosion   in   steam . 

(P)  Jude.  and  Belliss  and  Morcom,  Ltd.  ..       52a 

Turkey ;    Chemical  and  allied  industries  of  . .       60r 

Market  for  chemicals  and  drugs  in  . .  . .     227r 

Report  on  trade  and   economic  conditions  of  

during  1919.     Court  horpe-Munroe  ..  ..     442R 

Turkey-red  oil.     See  under  Oil3.  Fatty. 

Turkistan ;    Trade  of  Chinese  445R 

Turpentine  ;    Halogen  absorption  of  .     Taylor        . .        72a 

in  India 201R 

oil ;     Determination    of    petroleum    spirit    in    . 

Allina  and  Salvaterra         ..  ..  ..  ..     697a 

from  Pinus  longijolia  ;    Constituents  of  Indian  . 

Simonsen       ..  ..  ..         ..  ..  ..     581a 

Recovery  of  resins  and  from  resinous  woods. 

(P)  Sawyer 377a 

substitute  ;     Manufacture   of   .     (P)    Bone,   and 

Esteva-Ruiz  and  Co.  ..  ..         ..         ..     552a 

substitute  ;    Tetraline.  a  new  .     Vollmann        . .       35a 

Twine  ;   Manufacture  of from  paper  or  like  material. 

(P)  Grant 153a* 

Type    metal ;      Alloy    for    manufacture    of    .     (P) 

Schlatter 372a 

Typha  fibres  separated  by  a  chemical  process ;    After- 
treatment  of  .     (P)     Deutsche    Typha- Yer- 

wertungsges.  . .  . .  . .  . .  . .      185a 

seeds  ;    Manufacture  of  textile  fibres  from  .     (P) 

Jata-Werk  fur  pflanzliche  Fiillstoffe  Ges.  . .     360a 

Typhacece ;   Treating to  obtain  fibrous  material  and 

a  by-product.     (P)  Hoering  568a 

Typhus-paratyphus  group  of  bacteria  ;    Decomposition  of 

pentoses  by  .     Stern  , ,  . .  . .     796a 

Tyre-filling  compositions.     (P)  Wright 460a 

Tyres  ;    Production  of in  TI.S.A 288r 

"  TjTian  Purple"  from  Costa  Rica  ..         ..         ..     236k 

Tyrosinase  of  potatoes  ;    Separation  of  into    com- 
ponents.    Haehn      . .          . .          . .  , ,  . .        77a 

Tyrosine  ;    Colorimetric  estimation  of .     Gortner  and 

Holm  670a 

Determination  of by  means  of  Millon's  reaction. 

Weiss  ..  ..  ..  ..  ,.  ..       42a 


u 

Ultra-flltrates ;     Determination   of  ion   concentration   in 

.     Brinkman  and  Van  Bam  . .         . .     614a 

Ultra-nitration ;    Changes   produced   in   acidity,   surface 

tension,  and  colour  of  worts  and  beers  by  . 

Windisch  and  Dietrich      ..         ..         ..         ..     607a 

on  an  industrial  scale.     Schmitt         . .         . .         . .     681a 

Use  of  in  toxicological  analysis.     Munnich  and 

Wipperling 766A 

Ultramarine  blue  ;   Composition  and  examination  of 

for  use  in  sugar  refining.     Kalshoven    . .  . .       36a 

Constitution  of  .     Bock     . .         . .         . .         . .     306a 

Manufacture  of .    (P)  Guimet  and  Guillochin  . .     826a 

Ultra-violet  light ;    Action  of  on  yeast-like  fungi. 

Feuer  and  Tanner  ..  ..  ..  ..  ..     636a 

rays  ;    Resistance  of  fabrics  to  .     Vignon         . .     481a 

rays ;    Sterilisation  of  water  by  .     Decker       . .     382a 

Unemployment  statistics       ..         ..         ..         ..         ..     384b 

United  Kingdom  ;  Foreign  trade  of in  1913  and  1919      99b 

Mineral  output  of  ,  1919  441B 

United  States  ;    Alloy  Research  Association  in  . .       92B 

Antimony  in  in  1918 57K 

Arsenic,  bismuth,  and  selenium  in  in  1918    . .     183b 

Artificial  silk  industry  in  ..         ..         ..     271b 

Asphalt  and  allied  substances  in in  1918         . .     305b 

Barytes  and  barium  products  in  in  1918       . .     397b 

Bauxite  and  aluminium  in  1918         ..         ..         ..     288B 

Beet-seed  industry  in  . .         . .         . .         . .     236k 

Beet  sugar  industry  in ..         ..         ..         ..     183k 

Bill  for  regulating  imports  of  dyes  in  . .  . .     113R 


United  States — continued. 

Chemical  trade  of  in  1919-1920  ..         .. 

Chemical  Warfare  Service  of  

Chromite  in  in  1918 

Coal  industry  of  

Coal-tar  industry  in  in  1919 

Compulsory  licensing  of  engineers  in 

Cost  of  production  of  dyes  in  

Denatured  alcohol  in  

Dyestuffs  situation  in  ■ 

Evaporation  research  laboratory  at  Michigan  Uni- 
versity 

Felspar  in  in  1918  

Fluorspar  and  cryolite  in  in  1918 

Foreign  trade  of  in  glycerin 

Formation  of  a  Plant  Protection  Institute  in  

Glass  industry  of  .     Turner  and  others 

Glycerin  exports  from  

Gypsum  industry  in in  1918 

Helium  resources  of  

Impressions    of    glass    industry    of    .    1919-20. 

Turner 

Manganese  and  manganiferous  ores  in  in  1917 

Manganese  and  manganiferous  ores  in  in  1918 

ilanufacture  of  chlorine  and  alkali  in by  modern 

electrolytic  processes.    Chaleyer 

Manufacture  of  synthetic  camphor  in  

Mercury  in  — —  in  1918 

Metallurgical  developments  in  . . 

New  engineering  organisation  in  

Klckel  in  in  1918  

Nitrogen  fixation  in  

Oil  shales  in  . .         . .  .... 

Peat  in  in  1918 

Petroleum     investigations     and     helium     production 


Phosphate  rock  in  in  1918 

Physical  and  chemical  tests  of  commercial  marbles 

of  .     Kessler 

Potash  in  in  1918  ..         

Potash  situation  in  

Pottery  industry  in  in  1918 

Production    of   sodium    and    sodium    compounds  in 

in  1918  

Production  and  supply  of  synthetic  organic  chemicals 

in  .     Clarke  and  Mees 

Production  of  tyres  in  — — ' 

Projected  dye  trust  in  

Research  in  manufacture  of  alimentary  pastes  in 

Research  on  coffee  in  

Research  on  oil  shales  in  . .         . .         . . 

Sand  and  gravel  in  in  1918 

Silica  in  in  1918 

Sixth  national  exposition  of  chemical  industries  in 

State-aided  research  on  gasoline  substitutes  in 

Strontium  compounds  in  in  1918 

Sulphur  and  pyrites  in  in  1918 

Supply  of  organic  reagents  in  

Tanning  research  in  — — 

Trade  of  in  1919 

"War  gas  investigations  in  

Zinc  and  copper  production  of  in  1919 

Unsaturated  compounds  ;    Catalytic  oxidation  by  . 

Bougault  and  Robin 
substances  ;    Action  of  iodine  on  .     Huerre 

Uranium  ;  Colorimetric  determination  of  small  quantities 

of  .     Muller 

Determination  of  .     Schwarz 

Determination  of and  its  separation  from  other 

rare  elements.     Pierle 

Radioactivity  of  .    Staehling 

steels.    Polushkin 

Uranium  compounds  ;  Violet .    Aloy  and  Rodier 

Uranous   salt   of   nitrosophenylhydroxylamine   (cupferron). 
Auger 

Urea  ;  Behaviour  of towards  hydrogen  peroxide  and  a 

simple  process  for  its  purification  and  decolorisation. 
Kunz-Krause 

compounds  ;   Manufacture  of  bromoacylised  .    (P) 

Bayer  und  Co. 

Conversion  of  cyanamide  into .    (P)  Giertsen 

Decomposition  of in  presence  of  nitric  acid.    Price 

Determination  of by  xanthydrol.    Frenkel 

and  hypobromite  ;    Interaction  of .    Lesccmir     . . 

and  intermediate  products  ;  Manufacture  of .    (P) 

Bosch,  and  Chemical  Foundation,  Inc. 

Manufacture   of from   cyanamide.    (P)  Meister, 

Lucius,  und  Briining 

Schiff's  reaction  for  detection  of .    Ganassini 

Transformation  of  cyanamide  into by  the  microbes 

of  the  soil.    Maze  and  others 

Use  of in  place  of  protein  in  diet  of  growing  animals. 

Voltz 

Ureas  ;   Manufacture  of  asymmetric .    (P)  Blom     582a, 

Urease  ;    Chemical  kinetics  of .    Yamazaki 

the  enzyme  of  soya  beans.    Wester 

Peculiarity  of on  heating  at  37°  C.    Wester 

and  radiation  theory  of  enzyme  action.    Barendrecht 

38a.  129a, 
of  soya  beans.    Dox 
Ureides  of  N-arylglycinearsonic  acids  and  their  ^-substituted 
derivatives.    Jacobs  and  Heidelberger 
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PAUK 

p-l'reklopbenylacetylurca  and  related  compound!  ;  Prepara- 
tion of  .     Klslng  425a 

Urine  ;    Determination  of  chlorine  lu  -.     Halverson  and 

Walls 277a 

Medical  analysis  of  by  combined  use  of  tuugstlc 

acid  and  other  reagents.     (l')Uoss..  ..  ..       47a 

Plant  fertilisation  by  human .     Bokorny    . .  167a 

Kccovery   of   amtiinnium    compounds   from  .     (P) 

Wieln-Muius  ami  Ani;rrsteln    ..  ..  ..  ..     488A 

I ruguay  ;  Proposed  State  chemical  works  in ..         ..     400R 

Sulphuric  acid  factory  hi  — . .  . .  . .  . .     258R 

I  rushiul  :    Mechanism  of  oxidation  of  .     Majiina  and 

Takayama  . .         . .         . .         . .         . .         . .     792a 

I  rushlol  mononn  iliyl  other.     Mijima  and  Takayama        . .     792a 
I'yunii.    Sit  under  Bolivia. 


812a 

386a 
135a 
255a 


476a 
Taylor    »92a 

359a 
359a 


Van  he-   preparations  ;    Manufacture  of  sterile  .    (P) 

Quarzlampcu  Gas. 

Process  for  obtaining  germ-free .    (P)  Quarzlampcn- 

Ges . 

1'ir.ition  of  detoxlcated .    (P)  Thomson 

Vacua  ;   Production  of .    (P)  Western  Electric  Co.    .. 

Vacuum  liasks  ;    Absorbing  gases,  and  application  to  

for  Storing  low-temperature  liquids.     (P)  Jenkins 

pan*  :   Tubular  heating  appliances  of .    (P) 

tub. 

(P)  Miillcr  

I  I'l  N.  V.  Philip's  (iloeilampenfabr..  and  others 
tubes  :  Production  of  electropositive  electrodes  in  — ■ — . 

(P)  Kossel         291a 

Valves  for  corrosive  fluids.    (P)  Chemical  Equipment  Co., 

and  others        538a* 

Vanadium  ;  Determination  of In  ferro-alloys    . .         . .     600a 

Di'termlnatlon  of in  steel.     Jaboulay        ..         ..     822a 

Volumetric  determination  of  Iron,  mercury,  and  

when  present  in  the  same  solution.     Hinard         ..     767a 

Vanadium  compounds  ;  Manufacture  of  titanium  and/or 

from  minerals  containing  them  together  with  iron. 

(P)  Kjellberg 783a 

Vanillic  acid  ;  Oxidation  of  vanillin  to by  soil  bacteria. 

Kobbins  and  Lathrop  . .         . .         . .         . .     205a 

Vanillin  ;    Coloration  of  animal  hides  by  means  of  . 

Gerngross  . .         . .         . .         . .         . .         . .     497a 

Manufacture  of  .     (P)  Weiss  527a 

Oxidation   of  ■  to  vanillic  acid   by  soil   bacteria. 

Kobbins  and  Lathrop  . .         . .         . .         . .     205a 

VanUlylacylamides  ;   Manufacture  of .    (P)  Nelson     . .     764a 

Yanillylainine  ;  Manufacture  of .    (P)  Nelson  . .         . .     764a 

Vaporisation  formula  of  Clausius.  and  comparison  of  vapour 

pressure  curves  of  two  substances.  Henglein  . .  773a 
Vaporising  oils  and  other  liquids.  (P)  Bateman  . .  . .  272a 
Vapour  pressure  curves  of  two  substances  ;    Vaporisation 

formula    of    Clausius,    and    comparison    of . 

Henglein  773a 

teuton  ;    Instrument  for  measuring  .    Moore      33r,  78t 

Vapours  absorbed  in  sulphuric  acid  ;  Recovery  of  — ■ — .    <P) 

Herrmann  765a 

Action  of  different on  plants.     Guerin  and  Lormand    274a 

Apparatus   for   condensing   and    purifying   .    (P) 

Rosenthal  20a 

Apparatus  for  separating  condensable  from  air. 

(P)  Fries  Sohn  437a 

Apparatus  for  subjecting to  the  action  of  liquid  in 

the  form  of  spray.    (P)  Fowler      . .         . .         . .     475a 

Apparatus  for  treating ■  with  liquids.    (P)  Frischer 

and  Drees         . .  . .         . .         . .     774a 

Combinations  of   pyramidal   surfaces   for    purification 

of  .     (P)  Galllet 435A 

Determination  of  ingredients  which  react  exothermally 
in  mixtures  of  — — .    (P)  Eadische  Anilin  und  Soda 

Fabrik 86a 

rical  heater  for  — — .    (P)  Allgem.  Elektrizitats- 

ties 356a 

Electrochemical  reactions  in   by   means  of  the 

alternating  discharge.     (P)  Spiel 375a 

evolved  from  liquids  ;  Apparatus  fer  recovery  of . 

<P)  M.rz  711a 

I.ii|u.i\  ini*  mixtures  of  gases  and .    (P)  Lummus  . .     392a 

and  liquids ;    Perforated  plate  for  apparatus  for  inter- 
action of  .     (P)  Pauling  774A 

Separation  of  gases  and  — — .    (P)  Patrick  and  others  . .     392a 
Varnish  for  balloons.     (P)  Ballonhllllen-Ocs.  ..  ..     698a 

i  "Moid  chemistry  of .     Morrell  73R 

containers;   Composition  of  air  in  .    Gardner  and 

Hector 605a 

Determination  of  acid   value  of  .    Gardner  and 

Coleman  306a 

fume  recovery.    Jones       . .         . .         . .         . .         . .     791a 

industry  in  Canada  . .  . .  . .  . .  . .     347R 

industry  ;    Candle  nut  oils  in  the . .         . .     105R 

Manufacture  of : 

(P)  Bennett  522a 

(P)  Hoppers  Co..  and  Darrin 757a* 

il'l  Tiunine.  Ltd..  and  Bowles  ..         ..     164a 

(P)  Ver.  Chem.  Wcrke  and  others     . .         . .     273a 


Varnish— continued. 

Manufacture  of  antiseptic  and  preservative  .    (P) 

Chem.  Fabr.  Florshelm  Nocrdllnger  . .         . .     «33a 

Manufacture  of from  lndeue.    (l')Claasi..         ..     273a 

manufacture  ;    Production  of  rosin  tung  esters  (tunga 

resin)    and    application    in    .     Gardner    and 

Coleman  791 A 

Manufacture  of  quick-drying from  tar  products. 

(P)  Deutsch-Ltixcmburgischn  Bergwerks-  u.  Hutteu 

A.-O.,  and  Uilpert 677a.  665a 

Manufacture  of  from  unsa[ioniftahto  coumarone 

renins  without  the  use  of  beuzol  as  solvent.    (I') 
Schwarz  . .  . .  . .  , .  . .  . .     728a 

for  printing  Ink.    (P)  Krousteln 122a 

Kapid  examination  of  shellac .    Crossley  . .     032a 

resin ;     Properties    and    application    of    tunga    . 

Gardner  and  Holdt     . .  . .  . .  . .  . .     C64A 

Solvent  media  and  their  clfeet  on  synthetic  resin . 

Wolff 342a 

SnI  vent  for  removing  dried — — .    (P)  Tetralln  Gcs.    ..     665a 

Substitute  for  linseed   oil  .    (P)  Koetsehau  and 

others     . .         . .         . .         . .         . .         . .         . .     7."i7a 

thinners ;     Solvent    properties    and    colour   effects   of 

mineral  spirits  as .     Gardner  and  Holdt        ..     825a 

Turbidimeter  for .     Sheppard  . .         . .         . .     282a 

Use  of  paracoumarone  resin  in  — ■ — -.     King  and  others     551a 

Wearing  quality  of  compared  with  physical  and 

chemical  analyses.     Pearee    . .  . .  . .  . .     551A 

Varnished     articles ;      Drying    .    (P)     Cunliffc,     and 

American  Blower  Co.  , .         , .         . ,         . .     241a 

Vat  dyestuffs.     See  under  DyestufTs. 
Yegetablo  fibres.     See.  under  Fibres. 

ivory  ;   Manufacture  of  plastic  compositions  from . 

(F)  Devonshire  and  Foord    . .         . .         , .         . .       36a* 
oils.    See  under  Oils.  Fatty, 
substances  ;   Conversion  of  air  into  a  lethal  mixture  of 

gases  by  storage  of  .     Frederick         . .  . .      799A 

tissues  ;  Extraction  of with  dry  and  moist  benzene 

under  pressure.    Fischer  and  Kleinstiick    . .         . .     21SA 

Vegetables ;    Apparatus  for  drying  .    (P)  Brons,  and 

N.  V.  Machinefabr.  Brons 205a* 

Carbohydrates  of  fresh  and  dehydrated .    Falk    ..     181a 

Desiccated  .     Hawk   . .         . .         . .         . .         . .     183R 

Drying : 

(P)  Benjamin 464a 

(P)  Goubert  525a* 

(P)  Shorman         131a 

(P)  Vlcssing  525a 

Effect  of  heat  on  antiscorbutic  value  of  juice  of . 

Delf         422a 

leguminous ;     Rendering    more    easily    cooked. 

(P)  Luthje        465a 

Losses  incurred  in  cooking  of  green .     Masters  and 

Garbutt  422a 

Vermilion  ;    Manufacture  of  antimony .     (P)  Chaillaux    756a 

Veronal.    See  Diethylbarbituric  acid. 

Vesicular   product  ;     Manufacture   of  .     (P)    Bovnton 

and  Wig  821a 

Viburnum    prunijolium  ;  Constituents    of .     Heyl  and 

Barkenbus         672a 

Victoria  ;    Eucalyptus  industry  in . .         . .         . .     167R 

Vinegar  ;   Determination  of  oxalic  acid  in .     Bau        . .     381a 

wine- ;    Determination  of  total  solids  in .    Aschoff 

and  Haase        . .         . .         . .         . .         . .         . .     524a 

Virus  ;  Manufacture  of  sterile for  medicinal  use.     (P) 

Quarzlampen  Ges.        . .  . .  . .  . .  . .     312a 

Process    for    obtaining    germ-free .    (P)    Quarz- 

lampen-Ges 386a 

Viscose  ;  Bath  for  spinning  threads  from .     (P)  Hartogs     778A 

Coating  material  from .     (P)  Young,  and  Aspromet 

Co 227a 

Manufacture   of .     (P)    Lilienfeld,   and    Chemical 

Foundation,  Inc 817A* 

manufacture ;     Purification   of  waste  alkaline   liquors 

from  .     (P)  Kuttner  and  others         . .         . .     654a 

solutions  ;   Preparation  of  improved,  more  stable . 

(P)  Linkmeyer  and  Hoyermann       . .         . .         . .     227a 

threads  ;    Machine  for  spinning,  washing,  and  drying 

.    (P)  Dents         103a 

Vlscosiroeter.     Baume  and  Vigneron  . .         . .         . .         . .     137a 

Falling  sphere  .     Gibson  and  Jacobs         . .         . .     558a 

The  MacMlchael  torsional .     Herschel        . .         . .     430a 

Use  of for  determining  specific  gravity.     Holker  . .     677a 

Viscosities ;    Method   of  determining  several  simul- 
taneously.    Holker      . .         . .         . .         . .         •  -     677A 

Viscosity  of  cotton  cellulose  and  Its  derivatives  ;  Application 

to  Industry  of  recent  researches  on  .     Punter    383T 

of  gases.     Hofsass  . .         . .         . .         . .         . .         . .     219a 

of  hydrocarbon  oil  mixtures  ;    Calculating .     Espy        5a 

measurements.     Faust        . .         . .         . .         . .         ■ .     282a 

of  a  mixture  of  two  mineral  oils  ;    Calculation  of 

from  viscosities  of    its    components.      Schwedhelm     650A 

of  organic  colloids  ;    Technique  of  estimation  of  . 

Kothlin  84a 

Vitamin  content ;  Studies  in .     Eddy  and  Stevenson  . .     671a 

Determination  of  — — .     Williams  608a 

Extraction  of  fat-soluble from  cabbage  and  carrots 

by  solvents.     Zllva     . .         . .         . .         . .         .  •     609a 

Extraction  of  fat-soluble  from  carrots,  lucerne. 

and   yellow   maize   by  fat  solvents.     Steenbock 

and  Boutwell  ..  ••     600A 
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v  it  a  mi  n — continued. 

Fat-soluble   .     Comparative    nutritive   value    of 

white  and  yellow  maize.     Steenbock  and  Boutwell    245a 
Fat-soluble in  lard  and  cottonseed  oil.     Daniels 

and  Loughlin  609a 

Fat-soluble    in    plant    tissues.     Osborne    and 

Mendel  . .  . .         . .         . .         . .         . .     422a 

Occurrence  of  water-soluble  in  fruits.     Osborne 

and  others 609a 

preparations ;    Manufacture  of .    (P)  Bosshard 

and  Hefti 675a 

studies.     Dutcher  and  others  . .         . .         . .         . .     609a 

Thermostability  of  fat-soluble In  plant  materials. 

Steenbock  and  Boutwell    . .         . .         . .         . .     277a 

Water-soluble  in   milk.      Osborne  and  Mendel    422a 

of    yeast ;     Extraction    and    concentration    of . 

Osborne  and  Wakeman         . .         . .         . .         . .     131a 

Vitamin    A ;     Nuts    as    source    of    .     Coward    and 

Drummond    . .  . .  . .  . .  . .  . .     798a 

Technique    of   feeding   tests    on    .     Drummond 

and  Coward  . .         . .         . .         . .         . .  . .     798a 

Value  of  animal  and  vegetable  oils  and  fats  as  sources 

of  .     Drummond  and  Coward         . .         . .     798a 

Vitamin  B  ;    Effect  of  cooking  on  water-soluble  in 

carrots  and  navy  beans.     Miller  . .         . .     830a 

Factors  which  interfere  with  use  of  yeast  as  test 

organism  for  .     Souza  and  McCollum        . .     830a 

Water-soluble  in  cabbage  and  onion.     Whipple    830a 

Vitamins  ;   Chemical  isolation  of from  yeast.    Myers 

and  Voegtlin  600a 

Fat-soluble  and  water-soluble  present  in  green 

plant  tissues.     Steenbock  and  Gross      . .         . .     277a 

Fat-soluble  and  water-soluble  In  roots.     Steen- 
bock and  others      . .         . .         . .         . .         . .     131a 

of  green  foods.     Osborne  and  Mendel  . .         . .     169a 

Identity    of    water-soluble    growth-promoting    and 

anti-neuritic  .     Mitchell         131a 

Nomenclature  of  .     Drummond  . .         . .         . .     798a 

Eolation  of  water-soluble,  anti-neuritic.  and  water- 
soluble    B    to    yeast    growth-promoting 

stimulus.     Emmett  and  Stockholm        . .         . .     671a 

Report  on  present  state  of  knowledge  concerning 42R 

Research  on  in  U.S.A 131r 

Water-soluble,    anti-neuritic.  and  growth-promoting 

B  .     Emmett  and  Luros      . .         . .         . .     671a 

Volatile    liquids ;     Determination    of    calorific    value    of 

„ •     Barsky  147A 

liquids;   Treating with  other  liquids.     Mallet..     537a 

solvents.     See  under  Solvents. 

substances ;    Determination  of  .     Schlicht  and 

Austen  526a 

substances ;      Manipulation     of     .    Stock     and 

others  475A 

substances  ;    Removing from  aqueous  solutions. 

(P)  Wehner  258a 

Volcanic  ashes  ;    Long-time  tests  of  mortars  made  with 

•     Hiroi  690A 

Voltaic  cells.     See  Electric  cells. 

Vulcanisation  ;    Acceleration  of  : 

Twiss  and  Brazier      . .         . .         . .      125T,  155t 

Twiss  and  Howson     . .         . .         . .         . .     287t 

Application    of    amino-derivatives    of    furfural    as 

accelerators  of  .     Dubosc      . .         . .         . .     698a 

of     caoutchouc     and     caoutchouc-like     substances; 

Accelerating  the  .    (P)  Peachey      ..         ..     165a 

coefficient ;    Effect  of  organic  accelerators  on  . 

Cranor  . .         . .         . .         , .         . .         , ,       73A 

Theory  of  acceleration  of  .     Dubosc      . .         ..     698a 

Vulcanised  oils.    See  under  Oils.  Fatty. 

products ;     Manufacture   of  ductile,   tenacious,  and 

elastic  .    (P)  Bayer  und  Co.  . .         . .     728a 

products ;    Manufacture  of  soft,  elastic,  and  ductile 

•    (P)  Bayer  und  Co.  . .         . .         . .     728a 

rubber    and    similar    materials.     (P)    Gibbons,    and 

American  Rubber  Co . .     666a 

Vulcanite  or  the  like  ;  Manufacture  of  substitutes  for . 

(P)  Robinson-Bindley  and  others        14a.  307a*.  568a 
Vulcazole.    See  Furfuramide. 


w 

War  wealth  ;    Rejection  of  suggested  levy  on  . .  205k 

Warfare  ;    Chemical  .     Hartley           . .         . .         .' .  139R 

Washing  cloth  made  from  yarn  treated  with  mineral  oil. 
(P)   Pinagel.   and   Aachener   Chem.    Werke  fur 

Textilindustrie         154A 

coal.  coke.  sand,  and   other  materials ;    Apparatus 

for  ■     (P)  Harrison     . .         . .         . .         , ,  356a* 

coal  and  other  minerals ;    Apparatus  for  : 

(P)  France        478i 

(P)  Habets  and  France         . .         . .         . .  714a 

coal  or  other  minerals  or  materials.     (P)  Burnett  '. '.  5a 

coke  and  like  materials  ;    Apparatus  for  .     (P) 

Jennings 441a* 

columns  ;    Hood  exits  for .     (P)  Frischer  774a 

materials.    (P)  Steen 394  A 

by  meanB  of  aluminium  hydroxide.     (P)  Buchncr"  766a 

plant ;   Beater-arms  for  benzine  decreasing  and . 

(P)  Irwin 341a* 

precipitates ;    Machine  for .     Sinkinson  316a 


Washing — continued. 
process ; 

(P)  Buchner b6sa 

(P)  Horkenbach  376A,  459a 

salts ;     Apparatus    for    collecting    and    .     (P) 

Schmidt         . .         . .         . .         . .         . .  356a 

textiles.    (P)  Elkan  Erben  Ges.  ..         ..         "     «93a 

wool  and  other  fibrous  substances,  and  similar  opera- 
tions ;    Machines  for  .    (P)  Taylor  . .       13a 

Waste  gases  ;    Deodorising  foul  .    (P)  Neil  . .     638a 

-heat  boilers.     (P)  Bell,  and  Babcock  and  Wilcox  Co.     323a 
heat  and   its  importance  in  future  heat  economy. 

Reutlinger     . .         . .         . .         . .         . ,         _     391a* 

heat  from  shaft  furnaces ;    Utilisation  of  — — .    (p) 

A.-G.  fur  Zinkind.  vorm.  Grillo  . .         . .  809a 

liquor  in  recovery  of  ammonia  from  distillation  gases  • 

Disposal  of .    (P)  Phosnlx  A.-G.  fur  Bergbau 

n.  Hiittenbetrieb     . .         . .         . .         . ,  ,     395a 

liquors  from  cellulose  manufacture  or  similar  waste 

liquors ;     Dry  distillation  of  with  strong 

bases  in  presence  of  steam.     (P)  B-inman  . .       15a 

liquors    contaminated    and    coloured    with    organic 

impurities ;    Purification  of  alkaline  .    (Pi 

Kuttner  and  others  . .         . .         . .         .       654a 

liquors  from  Steffen's  process;  Recovery  of  by- 
products from  .  (P)  Bradford  and  Broad- 
head   . .         . .         . .         . .         . .         , ,  555a 

material ;    Reduction  of  organic  .    (P)  Darrach 

and  Darrach  . .  . .         . .         , ,  133a 

products  ;    Utilisation  of  carbohydrates  contained  in 

natural  or  industrial .    (P)  Darrasse  Ferres 

and  Dupont  . .         . .         . .         . .  '     499  A 

products ;     Work    of    committee    on    utilisation    of 

chemical  .     Laurie      . .         . .         . .         .       433r 

Treatment  of  nitrogenous  animal  .    (P)  Hllde- 

brandt  ..         ..         ..         ..         , ,  170a 

waters  from  maize  steeping  ;  Recovering  protein  and 
phosphates  of  calcium  and  magnesium  from  acid 

.    (P)  Giesecke  671a 

Water  ;    Action  of on  lead.     Liverseege  and  Knapp      27t 

Aluminium  hydroxide  in  mechanically  filtered  ■ 

Howard  and  Hannan         ..         ..  ..  '    681a 

ammonia-free;    Preparation  of  for  analytical 

purposes.     Baker     . .  . .  . .  . .  678a 

Apparatus  for  collecting  samples  of  at  great 

depths.     Burgess     . .         . .         . .         , .  377R 

Apparatus    for    electro-osmotic    removal    of    - 

(P)  Elektro-Osmose  A.-G.  ..         ..  93A« 

Apparatus  for  measuring  charges  of  gas  for  sterilising 

•     (P)  Mcnzies  and  Magrath  . .  .         80A 

boiler  feed  ;    Lime-barium  softener  for  treatment  of 

.     Mehring        ..         ..  ..         . ,  132a 

boiler  feed- ;   Removal  of  dissolved  gases  from  - 

Jung "     31lA 

boiler-feed ;    Removing  gases  from,   softening    and 

preheating  .     (P)  Winer 67"a 

boiler-feed  ;     Substitutes  for  sodium    carbonate  for 

softening  .     Braungard  . .  4oaA 

Boilers  for  distilling  .    (P)  Turnbull      . .  ' '     5ooA* 

brewing  ;    Analysis  of  .     Liiers    . .         . .  '     <>75A 

brewing;    Testing  for  organisms  injurious  to 

wort.     Heuss  . .         . .         . .         , ,  _     607a 

Centrifugal  separator  and  process  for  purifyin" - 

(P)  Sturgeon  °       _  /    831  A» 

Colorimetric  determination  of  ammonia,  nitrites  and 

nitrates  in  .     Kolthofl  . .         . .    '  7gjA 

Detection    of    in    alcohol    and    other    organic 

solvents.     Henle       . .  . .  . .  . ,  501A 

Detection  of  nitrites  in  .     Thevenon     ..         .'.     831a 

Determination  of  carbon  dioxide  in  moorland  - 

Rodt '    656A 

Determination    of    in    petroleum    and    other 

organic  emulsions.     Dean  and  Stark      . .         .       433.1 
Determination   of  rate    of   solution   of   atmospheric 

nitrogen    and    oxygen    by    .    Adeney    and 

Becker  ..         ..         ..         ..  ,  31jA 

Determination  of  solvent   carbon  dioxide  in   - 

Noll '     58lA 

drinking  ;    Detection  of  Bad.  coli  in .     be  Waal     171a 

drinking ;    Loss  of  free  ammonia  from  samples  of 

.     Joseph  and  Freak  . .  . .  14CR 

drinking  ;    Purification  of  with  potassium  per- 
manganate.    Drunk            .  _       7gA 

Extracting  from  materials  containing  it.    (P) 

Merz  . .    •     . .         . .         . .         . ,  712a 

Ferruginous in  the  valley  of  the  Don  and  Lexley. 

Haworth  and  Evans  ....  "    394R 

Filters  for  purification  of  .    (P)  Radiorex  Ges' 

and  others    . .         . .         . .         . .         , ,  800a 

-gas.     See  under  Gas. 

Gases  dissolved  in  .     Coste  35915 

of  Great  Lakes  (Canada) ;  Procedure  used  in  examin- 
ation of during  the  pollution  investigations 

in  1913.    Amyot u2r 

Means  for  raising  and  forcing  .    (P)  Swainson    255a 

Jllicro-analytical  determination  of  carbon  dioxide  and 

in  minerals.     Almstrom       . .         . .  176a 

pipes;    Corrosion  of  hot  ..         ..         ,','     i31R 

power.     See  under  Power. 

purification.     (P)  Snelling  ..  ..  i32a 

Purification  of  with  chlorine.     (P)  Candy       .'.'     132A 

purification  and  softening ;    Manufacture  of  a  base- 
exchanging  compound   for  .    (P)   Crosfleld 

and  Sons,  and  Wheaton    . .         . .         . .  625a 
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FAOE 

Water — omtfe 

purified  with  chlorine  ;    Removing  iron  from  . 

(P)  Goldaehmldt  A.-G 872A 

Purifying  and  filtering  device  for .    (P)  Brillhart. 

and  Electric  Specialty  Co.  ..         ..         ..       40a 

-purifying  material ;    Manufacture  of  : 

1 1')  Massatch.  and  Permutlt  Co 638a* 

(P)  Peruiutit  A.-0 424a 

Rapid  determination  of In  fats  and  oils.     Ocrtel    824a 

Rate  of  solution  of  atmospheric  nitrogen  and  oxygen 

In  .     Adeney  and  Becker     . .  . .  . .     702a 

Removal  of  atmospheric  oxygen  from by  means 

of  iron.    (P)  steinmiill'er  and  StelnmUller        ..     638a 
■resisting   coating    material ;     Manufacture   of   . 

(P)  Miles,  and  Ross  Chemical  Co 756A 

sea- ;      Obtaining     noble    metals    from    .    (P) 

Zander  . .         . .         . .  . .         . .         . .     662a 

Separating    air    and    other    gases    from    .    (P) 

Bfilameyei    ..         ..         ..         ..         ..         ..     171a 

Separation  of  absorbed  gases  from  .     (P)  Hlils- 

■nyu  sa 

softener  ;    Data  on  operation  of  continuous  type  lime 

soda-ash .     Catherman  and  Fisher  . .         . .     733a 

Softening  : 

(P)  Duggan,  and  Permutit  Co.         ..  ..     800a 

(P)  Edser  and  others  S47A* 

-softening   compounds ;    Manufacture   of  .    (P) 

Borrowmun   . .  . .         . .  . .         . .  . .     671a 

softening  ;    Lime-soda  process  of  .     Herrlo  and 

Gleeson  . .  . .  . .  . .  . .  . .     278a 

softening  with  permntlte.    Mczgcr         798a 

Softening  and  purifying  .    (P)  Gawalowskl  and 

Overholf  600a 

Softening,  treating,  and  filtering for  steam  boilers 

and  other  Industrial  purposes.    (P)  Wade-Wilton 

and  others        132a 

Sterilisation  of by  chlorine  gas.    Arthur  . .         . .     412r 

Sterilisation  of  by  ultra-violet  rays.     Decker     . .     382a 

Treatment  of after  lime  purification.    Schreier  . .     424a 

vapour  ;    Detection  of or  of  either  of  its  gaseous 

component*.     (P)  Goold-Adams  and  others  . .     318a 

vapour ;   Theory  of  absorption  of by  mixed  salts. 

Prideaux  . .         . .         . .         . .         . .         , .     182t 

Water-glass  ;   Colloidal  method  for  Increasing  tho  volume  o! 

adhesive  .         Malcolmson  293a 

Preventing  harmful  effects  of  fabrics  cleaned  with . 

(P)  Rclchel 293a 

Waterproof  construction  materials  ;    Manufacture  of  . 

(P)  Perry,  and  Barrett  Co 451a 

material ;   Manufacture  of using  reclaimed  rubber. 

(P)  Frnnkel  und  Runge,  and  Golombek     ..         ..     698a* 

paper  or   felted   sheets ;    Manufacture   of   .    (P) 

Klrschbraun 719a* 

Waterproofing  dyed  fabrics.     (P)  Sharp        362a 

fabrics.     (P)  Badischc  Anilln  u.  Soda  Fabrlk  . .  331a 

fabrics   and    rendering   them    impermeable    to   gases ; 

Adhesive  composition  for .    (P)  8oc.  Anon,  des 

Etabl.  Hutchinson 482a 

material ;    Use  of  aluminium  leaf  as  . .         . ,     201R 

paper,  fabrics,  and  the  like.      (P)  Schmidt  and  Heuser      15a 

paper,  yarns,  and  fabrics.    (P)  Bohme  A.-G 292a 

textile  fabrics  : 

(P)  Meyer  185a,  513a 

(P)  Naefe  264a 

textiles.     (P)  Bayer  und  Co 69a 

Waters,    mineral ;     Determination    of    bromine    in    . 

Baughman  and  Skinner        19a 

mineral ;   Determination  of  iodide  and  bromide  in . 

Baughman  and  Skinner         . .         . .         . .  446a 

natural ;     Effect    of   sea-salt   on    pressure    of    carbon 

dioxide  and  alkalinity  of  .     Prideaux  . .       78a 

Relationship  of  hydrogen  ion  concentration  to  carbon 

dioxide  content  of  natural  .     Greenfield  and 

Baker 798a 

Wattle  bark  in  South  Africa 94r 

Wax ;     Apparatus    for   expressing    from    petroleum 

distillates.    (P)  Wells  and  Wells 660a 

Bees  .     See  under  Beeswax. 

Chinese ;     Ceryi    alcohol    and    cerotic    acid    of   . 

Gascard  495a 

Ghedda  .     See  under  Ghedda. 

-like  compounds ;    Manufacture  of  .    (P)   Bayer 

und  Co.  427a 

Montan See  under  Montan. 

sugar-cane  ;    Constituents  of  .     Bosz         . .         . .     825a 

Waxes  ;    Converting  Into  drv  powders.     (P)  Marcus    802a 

Deodorising  .    (P)  Ver.  Chem.  Werkc  A.-O.,  and 

I.tl'leckc  376a 

Production    of   from    peat,    peat-straw,    mosses, 

lichens,  alga),  grass,  straw,  pine-needles,  and  the 

like.     (P)  Von  Porat 7a 

Softening  of   various at  different  temperatures. 

8peedy 20T 

Webbing :    Machine  for  treating  articles  such  as with 

liquids.    (P)  Schmidt  226a 

Welding ;     Comparison    of    different    methods    of    — — . 

Schlmpke  301a 

Electric  .    (P)  General  Electric  Co 725a* 

electric  ;    Alloy  for .    (P)  Kingsbury        . .         . .  725a 

Electric  arc  : 

(P)  Heyes  694a 

(P)  Holslag  30a« 


Welding— continued.  PAaB 
Electric  are  cutting,  repairing,  and ,  using  alternat- 
ing current.     (P)  Holslag 373A» 

electric ;    Electrodos  for  or  like  operations.    (P) 

Holslag  . .  . .  tl  ^  788a 

electric  ;    Flux  for  use  in  of  Iron,  steel,  or  alloys'. 

(P)  Hyde  676a 

Eloctrlc    of    Iron,    steel,    or    their    alloys.    (P) 

,    ,H>;de      • 70a»,  620a* 

electrode ;      Are    .    (P)    Klnkead,    and    Lincoln 

Electric  Co.       . .  . .  , ,  #  #  239a 

Electrodes  for  electric : 

(P)  Boorne  7ggA 

(P)  Churchward,    and    Wilson    Welder    and 

Metals  Co.         . .  7*141 

<p)  Hyde ;;      ;;      ;;  7°4* 

(P)  Le  Chatcllcr  ....  7.4  v 

Gas  for  cutting  and  .    <P)  Harris  and  Rose         "  221  \ 

Metallic-arc .    (P)  Churchward,  and  Wilson  Welder 

and  Metals  Co.             ..          ..          ..          .,            _  457  4 

operations  ;    Metallic  electrodes  for  use  in  electric  arc 

,  •     <P)  Holslag 549a. 

rods.     (V)  Russell,  and  Air  Reduction  Co 725a 

rods  used  in  soldering  metals.    (P)  Jones,  and  Alloy 

Welding  Processes.  Ltd 413a 

of  solid  powders  under  pressure.    Von  Hagen  189a 

steel ;    Electrically  .     (P)  Plant 725a 

Welds ;      Relationship    between    transverse    rail    Assures, 

flakes,  and  defects  In  fusion in  steel.    Miller . .  114a 

Western  Australia  ;    Graphite  in  236R 

Iron  ore  in  . .         . .         . .         , .         t ,         1 1  218R 

Manufacture  of  high-grade  steel  In  ..         ..  12R 

Sandalwood  oil  in  43011 

West  Indian  products  ;    Limes  and  other .    Everlngton      S4r 

West  Indies;    Sugar  In  In  1919  169r 

Weston  cell :  Metastabillty  of  the  International and  its 

unsuitabillty  as  a  standard  of  electrical  tension. 

Cohen  and  Moesveld  662a 

Wet-carbonising   cellulose-containing  materials,   e.g.,   peat. 

(P)  Testrup,  and  Wetcarbonlzing,  Ltd 66a 

Wetting  power  and  its  relation  to  Industry.     Nuttall      62R,  67T 

of  surfaces  ;     Process   for  facilitating  the  .    (P) 

Boehringer  Sohn  . .         , ,         . .         . ,         . .     4G0A 

Whale  oil.    See  under  Oils,  Fatty. 
Wheat  berry  ;   Distribution  of  enzymes  and  proteins  In  tho 

endosperm  of  the  • .     Martin     . .         . .      327T,  348T 

Colloid  chemistry  of  gliadins  of  rye  and  ,  with 

special  attention  to  gluten  and  baking  problems. 

LUers 499A 

Effect  of  premature  freezing  on  composition  of  . 

Blish 524a 

-flour.     See  under  Flour. 

Nitrogenous  substances  and  phosphoric  acid  in  ripening 

and  germination  of .    Rousseaux  and  Sirot . .     733a 

and  its  products  ;  Apparatus  for  separating  and  purify- 
ing  .     (P)  Higginbottom  671a* 

proteins ;     Nutritive    value    of    .     Osborne    and 

Mendel 381a 

seedlings  ;  Effect  of  lime  upon  sodium  chloride  tolerance 

of .     Le  Clerc  and  Breazeale  . .         . .         . .     243a 

Whey ;    Extraction  of  lactose  from  .    Woodman       . .     309a 

White  arsenic.    See  Arsenic  trioxide. 

White  lead  ;    Manufacture  of .    (P)  Euston    . .         . .     664a 

Manufacture  of  in  Australia  167R 

Modification  of  Thompson  method  for  determination  of 

acetic  acid  in .    McMaster  and  Goldstein     . .     341a 

"  Porcelain  "  .     Euston         756a 

White  metal.    See  under  Metal. 

Willow  bark  ;    Utilising for  production  of  fibres.    (P) 

Kersting  . .  . .  . .  . .  . .  . .       69A 

Wine  :    Acidimetry  of .    Macmillan  and  Tingle  . .     381a 

Action  of  chloroplcrin  on  flora  of .    Bertrand  and 

Rosenblatt         . .  . .  . .  . .  . .  . .     498A 

Analysis  of  .    Frcsenius  and  Griinhut       ..     555a,  669a 

Applications    of    reducing    action    of    yeast    in    . 

Mathieu  309a 

Bacterial  decomposition  of  tartaric  acid  and  glycerol 

in  ■ .     Miiller-Thurgau   and    Osterwalder         . .     345a 

Balance  of  the  specific  gravity  of .    Baragiola  and 

Schuppli  608a 

Blue  "  casse  "  of  .    Carles   ..         ..         .,         ..     168a 

Clarification  of  white  .     Monnicr    . .  . .  . .     524a 

Glycerol  in  .    Mathieu  669a 

Influence  of  various  substances  on  saturation  of  

with  calcium  sulphate.     Borntrager  . .  . .     421A 

Moselle  ;  Addition  of  sugar  to.  and  reduction  of  acidity 

of  .     Wellenstein  and  Seller 607a 

Production  of  bouquet  in in  primary  and  secondary 

fermentation.     Lindner  ..         ..         ..         ..     129a 

Treatment   of    blue  "  casse  "  of  .    Piedallu   and 

others 463a 

Wire  ;    Acid  or  like  baths  for  treating  .    (P)   Oates 

and  Green,  Ltd,  and  Ashton  196a* 

Cleaning  .    <P)  General  Electric  Co.  . .         . .     754a* 

Wlreworms  :    Influence  of  chemical  constitution  on  toxicity 

of  organic  compounds  to  ■ .    Tattersfleld  and 

Roberts  610a 

Wolfram  ores  ;    Output  of  In  Bolivia 221R 

See  oho  Tungsten. 


206 


JOCBNAL   OF   THE  SOCIETY   OF   CHEMICAL  INDUSTRY. 


PAGE 

Bill  

wnnd  •    Acetyl  content  of : 

W  ood ,    AceI  pringsheim  and  Magnus 

Schwalbe  and  Becker     .. 
alcohol.    Set  Methyl  alcohol, 
alder- ;    Chemical  composition  of 

Moross  and  Costello    ..         ••■„-,-_•„. 
ashes  and  production  of  potash.    Bateman     . 
Bleaching—.    (P)  Bateman    . .         •■         " 
Carbonisation  of  ^ J*™£.    £>,£&,  0{  carbon 

Henke 


Schwalbe  and 


(P) 


263a 
718a 


185a 
785a 

232a 
106a 
237a 
814A 


621A 
685A 


yn  ovens. 
earboniseTln  horizontal  retorts  : 

dioxide  content  of  gas  from . 

Carbonising  •    <P)  Wells       .. 

cellulose.     See  under  Cellulose 
charcoal.     See  under  Charcoal. 

Colouring  grey  or  black. 

Constituents    of    wrucu 

action  in Schmltz 

Determination  of  cellulose  in :  400A 


Wood — continued.  mease  of  sulphuric  acid  : 

*"*%?%  utofliahTTwaUihTandClem'm  .  ■ 

?',  **f^!»£*-5?5S£  fungus 
Salt  mixtures  as  preservatives  lor  as*""- 

and  decay.    Moll        •  -     „  y   , 
Sapless  composite  ■•    (P)  Fish,  inn.  ■  ■ •         • 

ducing  a  durable — — -.    (P>  *™as 
Sterilised? .    <P)  Fish,  jun 

TtxtUe^brrffom1— .    (P)Mutter     un         ••         ;; 
(P)  Hauss 


203a 
204a 

236A 
236A 

304T 

826a 
236a 

102a 
236a 


wasreWe  substanees^anuiact-  rfa  Riding 


(P)  Slade 
give    colour 


reactions. 
Enzyme 


785a 
59a 


636a 


material  from 


™  (P?GaU^wsky  and  Vizard    519a 


distillation  of 


(P) 


or  woody  fibre  ;    Destructive  distillation  oi  — .    yy    gl4A 

See  a^^umber  aid  Timber. 
Wooden  vessels  ;  Coating  — -  with  bakelite 
Women  jra  JIa-lzfabr    vvtndesheim,   and 

Koolman 
Woods  ;    Distillation  of  South  Indian  - 


(P)  Arnstad- 
ten   Doornkaat- 

Watson  and 


3A 


others 
Proximate 


analysis  of  hard .    Analysis  oi  v..m«.     7_gi 


(P)  Franz  . 


718A 
745a 


Dore 
Digestion**  —  with  the  aid  of  chlorine- 
Distillation  of  — ^  ^  pont  de  Nem„urs  and  Co.  .       441A 

(P)  Francke  

dWillmtta  i^W  »t  Ludlow  ;  Disposal*  —       ^ 
distillation  ;    Holder  for  use  in  .    w  * 

Badger  and  Sons  Co.      ..••,„,„■• 
distillation  industry  in  Canada  in  i»i»  ■  V,     ,.., 

aStillailon  S  :  Tar-still  operation  in .     Hawle>     ^ 


Dore 


agri  folia. 
Woody  »taeirajtffl.H?n_of_  —  ^.^ 

cellulose    and    textile    fibres. 


817A 


396a 
224R 


441A 
200R 


fibres  ; 
of 

Wool ;   AteMptton  and  retention  of  soap  by  .      ■  -  m 

ActionarfeItmosphc"r'ic  influences  on  -  ^^ 


(P)  Poore 

for  pi 
Waentig    and 

Wood- 


396a 


and  Calderwood.  jun 
distillation  products  >»  Sw™e"    •■ "   (P)  Hanson. 

distUlation:    K*«>Te™L  ia  cT  .. 

and  Pine  Nene.  Products  Co.         ,-•_..  »,.„.. 

Distribute  of  certain  chemical  characters  of  —  over 
Dry^^atrorTr^rol5— °re(P)^tiebo.aget 

Knec^^c^onTnTration  of  create  into  — - 
£$££"„  sodium  fluoride  WdaV  an  antiseptic 


for  -preservation  of  — --    Devanx  and  Bouygue^. 


282R 
261A 


513a 

359a 


336a 
409A 


218A 
379R 


Effectiveness 

ExtrartFoT of— ^ItliTry  a'na"  mTisTbenzene  under 

EXtrpr^s5re     Fischer  and  Kleinsttick    .. 

SP^^f-ZTipi  Weiss  'and  Burgess  Laboratories  491  A,  599A 
Fireprooflng—     <r>  "Jf ?"'"„;!     „r%  serving    permeable 
1    preserviu»     i~ 

of  impregnated 

iL-,    (p)  Moore 

(P)  Mfihlenbein 


336a,  599a* 
193a 


and 


130A 
346a 
444a 


Hardening,    nreprooflni 

soft  .     (P)  Lambert 

Inaccuracy   of  treatment   test 

Bateman  ■  •         ■  - 

Manufacture  of  alcohol  from 

Brown  Co.        . . 
Manufacture  of  fodder  from  —      ■     .- .  ^ 

Manufacture  of  textile  fibres  from .     (P)  ^e 

Preserving  — aDennolzinjpragniening  Ges.      ..         ■• 

(P)  Buping  ■  ■         •  •         u-    Veechis    '.'. 

Preserving  and  fireprooflng  — —•   }*>  ue     Em  K<,id 

Procuring  and  securing  products  from .     (?)  W'a 

^"^International  Nitrogen  Co         -  -^ 

Protecting  and  fireprooflng .     (P)  AT$™"T 

Proximate  analysis  of  S^^^JZ^a 

pulp  digester  liquor;  ^covcrl!Vn™  Co 

V      from  .   (P)  Moore,  and  Brown  Co.  2_.E 


V      from  .  (P)  Moore,  and  Bi 

pulp  industry  in  Sweden  in  1919        f^MDg       t 
pulp  and  the  like^  APPMW  ^  Akt,ebolaget  Karl- 


ISA 

573a 
750a 

765a 

547a* 

513a 

153a 


(P)  Gratz 
Hein,  and 


'from  -    -.    (P)  ^aguer, 
stads  Mekaniska  ■\erkstad 
pulp  liquor;    De-acidification  of_raw  — 

pulp    liquor.     R*fi">n.8   c™d5   '     (V) 

^Chemical  Foundation    Inc.    . .         ^  sheot 

pulp  manufactu^Kemowng^ at.  rjrom  p»£ ^ 

Pu,pMmfnS,?reefte™.isa«ion  oi  .pent  liqnor,  from 

pulp ;    ^l'a^M^eanrteS   *     "    ■  ■         ■  ■ 

pulp     Recovery  process  in  manufacture  of  sulphate 

pulp^SiSng  apparatuV  for^use  in^anufacture  of 
PU«  ^n-stp^ie^^^ -minuted 

tillation  of  — —  m  !u"'u,,^ff  J__     <p)  Weiss, 
Kecovery  of  organic  products  from  -    W 

and  Burgess  Laboratories  ^^     poisoning  action 
Regularities  in  preservation  of  — -.     Polso nuig 

bof  inorganic  salts  on  ^^Yf-^ioi   liquids 
tendering  v  impermea^ ble   and   revering       i 

contain  d  therein.    (P)  Roy 


624a* 
686a 


568a 


330a 
386A 


227a 
60a 


595A* 


776a 

482a 


799a 


of  "vegetable   fibres   and  • 

(P)  Wilson 


Grass 
Kertesz 
Analysis  of   mixtures 
Krais  and  Biltz 

artifSat; "Suction  fdS^-  —    <P> 

Tti,,r5er?action  of  -^-.    BatteeayandVoltz    .. 

S  of  *  clfied   "Allworden's  reaction"   of  . 

KraisandWaentg     jd  •         -WoolCo       .. 

C^oS^—  -tthBstron'g  acids     Waentig  - 

Sd  cotton  fabrics;  Analysis  of  mixed  — ■■    D-ivk    .. 

Effect  of  atmospheric  action  on  .     Wagner 

fabrics  ;   Prodnrtion  of  durable  — .    g)  Becke 

fat  ■  The  "  oi  v  acid     of -.     Litscnurz 

ill  '■   Sanonifving ■     (P)  Lifschutz 

fibre    TnflueScI    of    humidity    upon 

elasticity  of  •     Hardy 

fibres  ;   Stripping  ^olour  from  - 

of    lanoline    from 


strength 
<P)'  Kollm 


and 


(P) 


481A 

512a 
482a 

720a* 

444a 

568A 

329a 
59a 
10A 
816a 
512a 
444a 
697a 
790a 

481a 
154a 
38R 


filtering  material 
grease ;      Separation 

Metzger  . . 
»rease  :    Utilisation  of  — — 
or  the  like  ;  Manufacture  of  - 
Machines  for  drying  or  carbonising 

worth     . .         •  •         ■  •    .  ■ 
Machines    for    dyeing,    scouring 

(P)    Whitaker  and  Whitaker 
Machines  for  washing  and  scourmg  and  similar      ^ 

*■  J'T'mS    scourtg°rprocesses:   "Treatment    of 
piece  _or    like  jcouring    r^    DtetillateSi    Ltd.,    and 


(P)  Korselt  . . 
.  (P)  Charles- 

and    washing . 


272a 
271R 
482a 


484A 


like    scouring 

effluent    from    ■ ■    (P) 

PrepSrfof   leu^-compounds'  of  vaV  dyestuffs  for 

(p)  Cassella  und  to.  

Printing  discharges  on  — .    Ja(lu«„tt„-   _    \\         " 
Printing  white  reserves  on  — — -.     Batte gay 
ProceTs    for    increasing    the    durability    of   - 

Meister,  Lucius,  und  Bruning 
-scouring  liquors;    Treatment  of 

Scouring8—  «i,h  Volatile'  solv 
-silk    textiles 

Colombo  •  •         •  - 

substitute  ;    Manufacture  ot 

similar  solutions.    (P)  Glanzfaden  A.-G. 

^increasing  fte  «*t«M»  to  wear  of  dyed -. 

Begg 


(P)   Kolsky, 

jf  the 
(P)    Hollis    and 

-  with  volatile  solvents.     - 

;     Ueducing    the    permeabuitj    of 

from  cellulose  and 


goods ; 


(P)  Cassella  und  Co 

165R. 


12A 

654A 
293A 
293A 

13A 


360A 
185A 

81 6A 

13a 
320R 
816a 
779a 

228a 

61A 
483A 
432R 


Worts.    See  under  Beer. 

Writing-  Determination  of  age  of  ink  in .  Mitctie  1 

WuU°nlter£ncentration  of  —  and  its  separation  from 

barite.     Bonardi          •  -          •  -          *  *          ' "        ,pv 
Extraction  of  molybdenum  compounds  from .    W 

Deutsche  Molybdaen-W  erke  ••         ••  • 


195A 


SUBJECT  INDKX. 
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Rhode*    .. 

(P)  Pooley 


of 


XaniAium  ecMinaiitm  seeds  :    Fatty  oil  of  - 
XaniAorrh<ra  gum  resin ;    Extract lou  o( 

and  Strcvena   . . 

specks  ;    Resins  trora .     Ronnie  and  others 

Xanthosterol.     a     crystalline     compound     froin     bark 

.Xttnthoji/lum   littdrumjn       Dleterle    .  . 
Ximthojijhim   Ruihunga.     Xanthosterol,  a  crystalline  com- 
pound from  bark  ol  .     Dleterle 

Xenon  ;    Note*  on  .     Colllo         

X*ray  fluorescence  of  organic  and   inorganic  compounds. 

Newcomer 
plate   holders   and    Intensifying   screens.     (P)   Siemens 

und  Halske  A.-ll 

tubes  ;    Removing  gases  from .     (P)  Coolldgc,  add 

(Mii.ial   Klcctrlc  Co.    .. 

X-rays  ;  Production  and  uses  of .     Kemp 

..•Xylene;  Trinitratlon  of .     Marqueyrol  and  Lorlctte  . . 

Xylidine  ;    Mixture  of    a-naphthol  and  as    flotation 

agent      

Use  of  in  flotation.     Route  

j-Xylldlne  ;    Synthesis  of  .     duller  and  others 

Xylol  ;    Manufacture  of  toluol  from  .     (V)  Uoulehan, 

and  Du  Pont  de  Nemours  and  Co.  . .     328a 

Xylolltc;   Manufacture  of  non-expanding  .     (F)  Ktihn 


Yarn  ;    Apparatus  for  scouriug,  dyeing,  or  otherwise  treat- 
ing with  liquor .     (P)  Walker 

Apparatus  for  treating  hanks  of with  liquids.     (P) 

Lord 

Apparatus  for  treating  with  liquids.    (P)  Going 

514a, 

Dyeing,  washing,  and  similarly  treating  in  tile 

form  of  hanks,  skeins,  or  the  like.     (P)  Annicq    . . 

Machines  for  bleaching  and  similarly  treating  in 

rope  form.   (P)  Morley,  and  Bleachers'  Assoc,  Ltd. 

Machines  for  dyeing,  washing,  scouring,  sizing,  bleach- 
ing, and  mere  rising In  hank  form.    (P)  Lord 

and  Lord  186a.  695a». 

Machines  for  treating  articles  such  as with  liquids. 

(P)  Schmidt 

Tensile  strength  of  .     Krais  

textile  ;  Impregnating .     (P)  Deutsche  Pyroxitges. 

textile  ;   Manufacture  of  durable .     (P)  .Mull,  r  and 

Herzberg 

Waterproofing  .     (P)  Bohmc  A.-O. 

windings  j    Apparatus  for  drying .     (P)  Jagenberg 

Yeast ;  Acid  formation  by .     Boas  and  Leberle 

Action  of  chloroplcrin  on .  Bertrand  and  Rosen- 
blatt        

Adaptability  of to  different  temperatures.     Zikes 

Alcoholic  fermentation  by .     Kohler 

Analysis  of .    Vautier 

Applications  of  reducing  action  of in  wine  making. 

Mathieu  

Autolysis  of  in  Its  dciiendence  on  hydrogen  and 

hydroxyl  ions.     Dernby 

Catalytic  decomposition  of  hydrogen  peroxide  by  . 

Phragmen 

cell ;   Influence  of  surface-active  nonylic  acid  and  amy! 

and   octyl   alcohols  on   the   .     Windisch  and 

others 

cells ;    Behaviour  of  dyes  towards  .    Von  Euler 

and  Plonll        

Characters  of as  it  occurs  in  nature. 

Chemical    Isolation    of    vitamins   from 
and  Voegtlin 

!'■  ..vneration  and  treatment  of .     Heuss  . . 

EtTect  of  organic  and  inorganic  substances  on  fermenta- 
tion of  .    Masters  and  Maughan 

Enzymlc  activities  of  .     Bokorny 

Extraction   and    concentration    of    vitamin    of   . 

Osborne  and  Wakeman 

Factors  which  Interfere  with  use  of as  test  organism 

for  the  antineurltic  substance  (vitamin  B).    Souza 
and  McCollum 

fat ;    Nature  of  .    MacLean  and  Thomas 

I  rmentatlon  ;    Sulphurous  acid  and  .     Hagglund 

-foods 

Formation  of  fat  in on  solid  media.     Lindner  and 

I'nger 

Growth  of  in  alkaline  solutions.     Von  Euler  and 

Svanberg  

growth-promoting  stimulus;  Relation  of  water- 
soluble,  anti-nenritlc,  and  water-soluble  B  vita- 
mins to  - — -,     Emmett  and  Stockholm 

Influence  of  sudden  cooling,  during  or  after  fermenta- 
tion, on  ,  especially  in  respect  ol  subsidence. 

Will         

Influence  of  temperature  on  various  functions  of  , 

Zikes 
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Yeast — continued. 

Influence  of  tcmivratuti'  and  acidity  on  formation  of 

invertaso  from .    Von  Euler  and  Svanborg    . . 

Invcrtase  and  fermentation  enzymes  In  top  -— — .  Von 
Euler  and  Mobcrg 

-like  fungi ;  Action  of  ultra-violet  light  on .     Feuer 

and  Tanner 

Maltase  solutions  from .     Wlllstnttcr  and  others   .. 

Manufacture  of  ■ .     (1>)  Verein  der  Spiritus-Fabri- 

kantcn  in  Dcutschland 

Manufacture  of from  fermented  musts,  particularly 

fermented  musts  of  molasses  and  sugar  beet,  palp 

(P)  Duplre ... 

Manufacture  of  foods  or  stimulants  tor  promot  ing  grow  th 

of In  bread  making.     (1')  (leery  and  Oeere    . . 

Manufacture  of  nutrient  ,  especially  for  use   as 

nitrogenous  fodder,  from   waste   waters  of  sugar 

factories.    (P)  Ricdcl  .. 

Manufacture  of  pressed .     (P)  Verein  der  Splrltus- 

Fabrikanten  in  Dcutschland  

Manufacture  of  pressed from  worts  containing  little 

or  no  sugar.    <P)        

Manufacture  of  rubber-like  or  leather-like  masses  from 

formaldehyde  and .     (P)  Bliicher  and  Krause  . . 

Manufacture  of  from  seaweed.     (P)   Bayer  and 

Orlajensen 

Manufacture  of using  waste  beetroot  pressings  and 

other  expressed  saccharine  liquids.     (P)  Relnke    . . 

Manufacture  of  with  little  or  no  production  of 

alcohol.    (P)  Verein  der   Splritus-Fabrikanten    in 

Deutschland 345a, 

masses  ;    Extraction  of  fat  from  .     (P)  Kriegsaus- 

schuss  fiir  pflanzl.  u.  tier.  Oele  und  Fette 
Nitrogen  metabolism  in  A',  cerevwim.     Lampitt 

nucleic  acid  ;    Structure  of  .     Levcne 

nucleic  acid  ;   Structure  of .     Ammonia  hydrolysis. 

Levene 

nutrition  and  fermentation.     Bokorny 

Precipitating  In  fermented  liquids,  especially  fer- 
mented worts  of  aero-yeast  factories.  Verein  der 
Spirltus-Fabrikantcn  in  Deutschland 

Preservation  of  .     (P)  Robertson 

Production  of for  fodder.  (P)  Verein  der  Splritus- 
Fabrikanten  in  Deutschland 

Production  of  formic  acid  by  ■ in  media  containing 

amides.     Thomas 
protein  ;    Manufacture  of  medicinal  preparations  from 

basic  dyestuffs  and .     (P)  A.-G.  Haaf  und  Co. 

Rhythmic  phenomena  in  growth  and  fermentation  of 

.     Kohler  . . 

Saccharomyces    thermaniitanum ;      Characters    of 

after  prolonged  cultivation.     Von  Euler  and  Laurin 

Sensitiveness    of   living   towards   hydrogen   and 

hydroxyl  ions.    Von  Euler  and  Emberg 

Stimulating  fat-formation  in .     (P)  Kricgsauschuss 

fiir  pflanzliehe  u.  tlcrische  Oele  u.  Fetto 

Treating  waste  brewers'  to  render  it  suitable  for 

baking  purposes.     (P)  Anderschou 
Treatment  of  brewers'  or  distillers'  — —  to  obtain  a  food 
product  resembling  meat  extract.    (P)  O'Sullivan 
and  others 

Utilisation  of  amides  by  .     Thomas 

See  aUo  under  Saccharomyces. 
Yellow  A  B  and  O  B.     See  under  Azo  dyestuffs. 
Yellow-tail  fish  oil.     See  under  Oils,  Fatty. 
Yohimbine  and  nucleic  acid  ;  Manufacture  of  readily  soluble 

compounds  of .    (P)  Weinert 

Yucca  ;  Treating for  recovery  of  fibres.     (P)  Loehr   . . 

Y'tterbium  earths  ;  Separation  of  terbium  and .     Meyer 

and  Miiller 


403a 
244a 

036a 

711(1.1 

381A 

701A 

j.'.Oa 

701a 
345a 
108a 
242a 
409a 
796a 

463a 

756a 
669a 
240a 

133A 
795a 

245a 
245a 

246a 

421a 

833a 

7S2a 

553a 

202a 

168  a 

701a 


39A 
77A 


765a 
292a 


333A 


Zinc  ;    Allotropy  of  .     Bingham 

or  its  alloys  ;   Coating  metallic  surfaces  w  ith .     (P) 

Berlin-Burger  Eisenwerk  A.-G. 

Alloys  of  copper,  nickel  and ■.     Guillet 

alloys  ;    Manufacture  of  : 

(P)  Goldschniidt  and  others     . . 
(P)  Kammerer 

(P)  Tedeseo,  and  Stabilimenti  Biak 
alloys  ;  Study  of  cast with  special  reference  to  their 

use  as  bearing  metals.     Glercn 
alloys  ;    Utilisation  of  German  supplies  of  pyrophoric 

.     Guertler 

alloys  ;    Utilisation  of  waste  pyrophoric  .     Czoeh- 

ratski  and  Lohrke 
•aluminium   alloys ;     Improving   the   mechanical   pro- 

.pertles  of  .     (P)  Heddernheinier  Kupfcrwerk 

u.  Siiddeutsche  Kabelwerke 
-aluminium-copper  alloy:    Corrosion  of  a  screw  titling 

made  of .     Bauer 

•aluminium-copper  alloys.     Rosenhain  and  others    109k, 
•aluminium-copper   alloys    rich   in    zlno.     Schuls   and 

Waehlert  

-aluminium-copper;    The    ternary   system    with 

special  reference  to  the  zinc  comer  of  the  equilibrium 

diagram.     .Tares  ..         ..         ..         ..         •• 
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Zinc — continued. 

Aluminothermic  process   of  obtaining   corundum  and 

.     (P)  Kohle  und  Erz  Ges 662a 

Analysis  of  commercial  .     Olivier  . .  . .  . .     660a 

battery  elements  ;  Electrolytic  production  of .    (P) 

Cowper-Coles 696a* 

-bearing  ores  ;    Treatment  of  .    (P)  Cameron  and 

others 695a 

blende  ;    Roasting .     (P)  Fellner  und  Ziegler,  and 

Von  Escher 302a 

Calculation  of  chemical  constants  of .     Braune    . .     548a 

concentrates  ;    Electric  furnace  for  reducing  oxidised 

by  carbon.    (P)  Thomson 29a 

concentrates  ;    Government  purchase  of  Australian 439it 

concentrates ;     Koasting  — —  in   suspension.     Fulton 

and  Read  660a 

content  of  reagents  and  apparatus.     Weitzel    ..  ..     317a 

-copper  alloys  ;   Hagnetisability  of .     Weber        . .     629a 

-copper  alloys  prepared  by  melting  or  by  electro- 
deposition  ;  Chemical  and  electrochemical  pro- 
perties of .     Sauerwald  ..  ..  ..     661a 

and  copper ;    Constituents  formed  by  interpenetration 

of at  temperatures  below  melting  points  of  the 

metals  and  their  alloys.     Weiss       . .  . .  . .     575a 

-copper-lead  alloys;    Manufacture  of .     (P)  Arend     117a 

-copper  ores  ;  Treatment  of  complex .     Hommel..     160a 

Detection  of  manganese  and  - — ■ —  in  presence  of  phos- 
phates and  oxalates.     Schmidt        . .  . .  . .     530a 

Determination  of in  organic  materials,  e.g.,  urine, 

faeces,  foods,  etc.    Weitzel    . .         . .         . .         . .     317a 

distillation  ;    Determination  of  quantity  of  gas  evolved 

during .     Muhlhaeuser    . .  . .  . .  . .     752a 

distillation   process  ;     Utilisation  of  residual  ash  from 

.     (P)     Schlesische     A.-G.     fur    Bergbau    u. 

Zinkhuttenbetrieb        662a 

dust ;    Influence  of  foreign  gases  on  formation  of 

during  condensation  of  zinc  vapours.     Ravner    . .     786a 
dust ;    Rotary  electric  furnaces  for  continuously  melt- 
ing   .     (P)  Cornelius        . .  . .  . .  . .     725a 

Experimental  determination  of  vapour  pressure  curve 

of  molten  .     Braune       . .  . .  . .  . .     548a 

Extraction  of .     (P)  Berglund  and  Huldt  . .     S03a* 

Extraction  of from  galvanised  iron  in  the  open- 
hearth  furnace,  with  recovery  of  zinc  oxide.  Muller    693a 

Extraction  of  lead  and from  ores.     (P)  Elmore    . .     603a* 

furnace  ;    Combustion  chamber  of  the   Hegeler  . 

Muhlhaeuser 300A 

furnace  refractories.     Audley        . .  . .  . .  . .     237a 

furnaces  ;   Determination  of  thermal  conditions  of . 

Muhlhaeuser     . .  . .  . .  . .  . .  . .     412a 

industry  in  Australia  ..  ..  ..  ..  ..     304r 

industry  in  France  ..         ..         ..         ..         ..     167r 

industry  in  Japan   . .  . .  . .  . .  . .  . .     289R 

-lead  alloys.     (P)  Falkenberg 725a 

-lead-copper    ores ;      Treatment    of     complex    . 

Hommel  160a 

and  lead  deposits  of  Gaspe.     Beidleman  . .  . .       70r 

-lead  ores  ;   Treatment  of  complex .     Hommel     . .     160a 

-manganese  alloys.     Siebe  ..  ..  ..  ..       27a 

Manufacture  of  alloys  of  lead,  copper,  and  .     (P) 

Vereinigte  Hiittenwerke  Burba ch-Eich -Dude lingen 

A.-G 161a 

Manufacture  of  alloys  of  lead,  copper,  tin,  and . 

(P)   Vereinigte    Hiittenwerke   Burba ch-Eich-Diide- 

lingen  A.-G 161a 

Manufacture    of    good    workable    from    inferior 

material.     (P)  Siemens-Schuckertwerke  Ges.         . .     372a 

Measurement  of  minimum  thickness  of  deposits  of 

by  their  electromotive  force.    Procopiu    ..         ..     116a 

mines  in  Finland     . .  . .  . .  . .  . .  . .     258r 

muffles  ;    Colouring  matter  formed  in  old  fragments  of 

■ and  changes  due  to  muffle  and  furnace  gases. 

Muhlhaeuser     . .  . .  . .  . .  . .  . .     454a 

ore  ;    Manufacture  of  briquettes  of  suitable  for 

smelting.     (P)    Schlesische  A.-G.  fiir  Bergbau   u. 

Zinkhuttenbetrieb 662a 

ores  ;   Electric  resistance  furnace  for  treatment  of . 

Fulton 193a,   194a 

ores,  residues,  and  ashes  ;  Utilisation  of  low-grade . 

Wolbling  66a 

output  of  Canada 112R 

Polishing  and  etching  of  for  micro-examination. 

Hayes 300a 

production  ;  Methods  for  analytical  control  of  electro- 
lytic   .    Bradley 338a 

production  of  U.S.A.  in  1919 113R 

Reactions  of  metallurgy  of .    Lemarchands         . .     338a 

Recovery  of  copper  and from  burnt  pyrites.    (P) 

Reisenegger 662a 

Recovery  of  by  electrolysis.     (P)   Stevens,   and 

Electrolytic  Zinc  Co.  of  Australasia  Proprietary, 

Ltd 31A*,  725a,  725a* 

Recovery  of  ■ — —  from  low-grade  and  complex  ores. 

Lyon  and  Ralston      ..         ..         ..         ..         ..     194a 

-reduction  furnace.     (P)  Shipton  ..         ..         ..     754a 

Refining .     (P)  Nestmann 372a 

refining  process  ;  Ebullient .     (P)  Johnson  ..     339a 

Retort  furnace  for  recovery  of by  reduction  of  zinc 

oxide.     (P)  Bursitzky  69a 

-retort  residues  ;    Working  up .     (P)  Eicbhorn   . .     270a 

retorts  ;  Determination  of  thermal  conditions  of  charge 

in  .     Muhlhaeuser  752a 

retorts ;    Influence  of  pressure  in  on  output  of 

metal.     Muhlhaeuser  ..  ..  ..  ..  ..       66a 
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retorts  ;    Microstructure  of .     Scott  . .  . .     237a 

retorts  ;    Permeability  of .     Muhlhaeuser . .         . .     300a 

Separating from  burnt  pyrites.    (P)  Bayer  und  Co.     662a 

Separating  and  recovering  cadmium  and .  (P)Leibu     788a 

smelting  in  Norway  . .  . .  . .  . .  . .     322r 

Solubility  of in  cyanide  solutions.     White  . .  . .     300a 

solutions  ;   Purification  of : 

(P)  Field,  and  Metals  Extraction  Corp.     371a,  458a* 
(P)  Sulman  and  others  . .  . .     372a,  373a*,  518a* 

solutions ;     Treatment   of   .     (P)    Petersson,    and 

Metals  Extraction  Corp 823a 

sulphide  ores  ;    Koasting preparatory  to  leaching. 

(P)  Electrolytic  Zinc  Co.  of  Australasia  Proprietary, 

Ltd 823a 

Theoretical  principles  underlying  metallurgy  of  . 

Janecke  492a 

Treatment  of  residues  containing  copper,  cadmium,  and 

.     (P)  Elton  and  others  549a 

Treatment  of  zinc-bearing  ores  for  recovery  of by 

electro-deposition.     (P)  Gepp  and  others  ..  ..       3lA* 

Treatment  of  zinc  solutions  preparatory  to  recovery 

of    by    electro -de  posit  ion.     (P)    Avery    and 

others 603a* 

Volumetric  estimation  of .    Houben         ..         ..      85a 

wire  ;    Producing  an  alteration  of  structure  of by 

heating  during  winding.     (P)  A.-  G.  Brown,  Boveri, 

und  Co.  458A 

See  also  Spelter. 
Zinc    chloride ;     Manufacture    of   .    (P)    Storey,    and 

Burgess  Laboratories 722a* 

compounds  ;    Manufacture  of  pure  from  impure 

materials.     (P)  Bayer  und  Co 109a 

compounds  ;   Manufacture  of  soluble from  roasted 

zinc  ores.     (P)  Reisenegger  . .  . .  . .  . .     4Q6a 

oxide  ;    Manufacture  of : 

(P)  Breyer  and  others 22a 

(P)  Singmaster  and  others        . .  . .  . .       22a 

oxide  ;  Manufacture  of  hydrogen  and .     (P)  McKee     819a 

oxide,  phosphorus  pentoxide.  and  water;    The  system 

at  25°  and  37°  C.     Eberly  and  others  . .     595a 

oxide  pigments  ;    Manufacture  of .    (P)  American 

Zinc,  Lead,  and  Smelting  Co.,  and  Wemple        ..     123a* 
oxide  plant  in  Canada       ..  ..  ..  ..  ..     147R 

oxide  ;    Recovery  of  by  treatment  of  galvanised 

iron  in  the  open-hearth  furnace.     Muller    . .  . .     693a 

oxide-sodium  oxide-water ;    Equilibrium  in  the  system 

.     Goudriaan         . .  . .  . .  . .  . .     155a 

oxide  ;   Treatment  of .     (P)  Breyer  and  others    . .     489a 

oxide  ;  Treatment  of  zinc  and  zinc-containing  materials 

for  production  of  .    (P)  Maconochie  and  De 

Ros         448A 

phosphates.     Eberly  and  others  . .  . .  . .  . .     595a 

sodium  sulphate  ;    Manufacture   of  .    (P)  Bayer 

und  Co.  109a 

sulphate  solutions  ;    Purification  of  .     (P)  Comp. 

Prod.  Chim.  d*Alais  et  de  la  Camargue        ..  ..     294a 

sulphide  ;   Fusion  of  — — .     Tiede  and  Schleede  . .     747a 

sulphide  ;  Influence  of  crystalline  form,  flux,  and  actual 

fusion    on    phosphorescence   of  .     Tiede   and 

Schleede  747a 

Zirconia ;    Separating  from  ores  and  minerals.    (P) 

Gordon  657a 

-silica ;     Approximate   determination   of  melting-point 

diagram  of  system .     Washburn  and  Libman. .     628a 

Zirconium  ;    Determination  of .     Smith  and  James    . .     768a 

Determination    of   -  —     by   the    phosphate    method. 

Lundell  and  Knowles  . .  . .  . ,  , .  46a 
Determination  of — — insteel.  Lundell  and  Knowles  ..  574a 
-lead  alloys ;    Manufacture  of .     (P)  Petinot,  and 

U.S.  Ferro- Alloys  Corp 415a 

Manufacture  of from  its  ores  or  oxide.    (P)  North 

and  Loosli         . .  . .  . .  . .  , .  . ,     788a 

Metallic  - — — .     Harden  and  Rich  . .  . .  . .     596a 

minerals ;    Analysis  of  .     Thompson  . .  . .     180R 

ore  ;   Analysis  of  Brazilian .    Powell  and  Schoeller      67a 

Separation  of  iron,  aluminium,  chromium,  glucinum, 

titanium,  and  by  means  of  sodium  carbonate. 

Wenger  and  Wuhrmann        . .  . .  . .  . .       46a 

Separation  of  titanium  and as  phosphates.    Brown 

and  Madden      . .  . .  . .  . .  . .  . .     316a 

-steel ;    Manufacture   of  .     (P)  Sicard,  and   U.S. 

Ferro-Alloys  Corp 415a 

-titanium -iron  alloys  ;  Manufacture  of .     (P)  Sicard, 

and  U.S.  Ferro-Alloys  Corp.  ..         ..         ..     415a 

Zirconium  carbide  ;    Manufacture  of  alloys  containing 

.     (P)  Petinot,  and  U.S.  Ferro-Alloys  Corp.    •  •     415A 

compounds ;    Manufacture  of .     (P)  Barton,  and 

Titanium  Alloy  Manufacturing  Co.  . .  . .     517a 

monoxide  ;    Question  of  existence    of    .     Schwarz 

and  Deialer 62a,  230a 

oxide :     Manufacture     of    .       (P)     Barton,     and 

Titanium  Alloy  Manufacturing  Co.  . .  . .     689a 

oxide  ;   Preparation  of  - — ■ — .     Harden  and  Rich  . .     596a 

potassium  fluoride  ;    Preparation  of .     Harden  and 

Rich 596a 

sulphate,  basic ;    Manufacture  of  .     (P)  Pennsyl- 
vania Salt  Manufacturing  Co.  . .  . .  . .     820a* 

Zostera  marina  fibre  ;  Hanufacture  of  a  material  for  deaden- 
ing  sound    and   other   purposes   from   -   -  .     (P) 

HacFarland  and  others  337a 

Zygosaccharomyces  capable  of  fermenting  concentrated  sugar 

solutions.    Satava       . .         . .         .  -         . .         - .     420a 
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Alcohol:   Its  production,  properties,  ohemlatry,  ami  indus- 
trlat  applications.    Bunmonda 
■nil  in.  s ;    i  tlUaatlon  del             Bauvngeau 
Alloys;  Chemists'  in.iiiii.il  of  Don-fenoua .    Downle  ■■ 

Analysis;     hil  ■  nic  .     Arup   .. 

Analysis;   Quantitative .    Clowes  and  Coleman 

la;    Quantitative  by  electrolysis.    Classes  and 

rged   I  |    Hall)       I22B, 
Analysis;  Quantitative  In  theory  and  practice.   Bobert- 

s.ui  and  Burlelgb 

Anatysta  of  rocks;   Mum. I  ol  chemical  •    Washington 

Analysis;    Text-l>ook  at  quantitative  .     Cumming  nnd 

. . 
Applied  <  li'inistry.    Vol.  I.    Tinkler  and  Masters  .. 

ii   irj  ;    Developmenl  of  the .    Meldrum 

Benzol:   its  recovery,  rectification,  and  uses.     Whitehead  .. 
Brazil;     Bolollm   do   Mlnlstcrio   da    Agrhultura.    Iinlnst  i  ia. 

mmercio  do ,  Jan. -Apr..  1918,  Jan.-June. 

1919         

Brazil ;    Monographias  do  Service  Gcologico  e  Mint  I 

do  .     Vol.  I..  1913.  Vol.  II.  1919 

Brazil.      Begives    Carbonifcras   dos    Estados   do    Sul.     De 

Olh  

Brtttah  Qulana.    Commercial  handbook,    field 

Canada.    Year-book.  1919 

Caoutchouc   and   Indla-rahber   manufacture   in    England ; 

Origin  and  progress  of .     Hancock 

Carbohydrates  and  alcohol.     Rldcal  and  others 
Castor  oil  industry.     Shrader  .. 

Catalysis.     Tobllng  
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Kolloid-Zeitschrift 

Landwirtschaftlichen  Versuchs 
Stationen,  Die 

Mededeelingen  van  het  Cen- 
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J.  Soc.  Dyers  and   Col. 
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Chem. 
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J.  Text.  Inst 
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Storey's  Gate,  Westminster,  S.W. 

The  Institution,     5,     John      Str  et,     Adelphi,       Strand, 

W.C.  2.     7s.  Cd. 
P.  Parey,  Hedemannstrasse  10  u.  11,  Berlin,  S.W.  11.   12s.  6d. 

per  annum. 
J.  B.  Lippincott  Co.,  Philadelphia. 

W.  D.  Bancroft.  Ithaca,  N.Y.,  U.S.A.     84  per  annum. 
0.  Doin  et  fils,  Place  de  l'Odeon,  8,  Paris.     £1  per  annum. 

J.    A.    Barth,    Eorreinstr.    16,    Leipzig,    Germany.     M.    50 

per  vol. 
5,  Elizabeth  Street,  Sydney,  N.S.W.     10s.  6d.  per  vol. 
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J.   D.  Athey,  16,  St.  Mary's  Parsonage,  Manchester.     3s. 

211,  Church  Street,  Easton,  Pa.,  U.S.A.     25  cents  ;  50  cents 

for  July,  Aug.  and  Sept   numbers. 
Dreyestrasse,  4,  Berlin,  N.W.  21. 
Ko;iyo-Kwagaku-Kwai,    iidamachi,    Kojimachi-ku,    Tokyo. 

5  yen.  (10s.  3d.)  per  annum. 

T.     Steinkopff,     Residenzstrasse     12B.,     Dresden-Blasewitz, 

Germany.     M.  24  per  volume. 
T.     Steinkopff,    Residenzstrasse     12B.,     Dresden-Blasewit7. 

Cermanv.     M.  50  per  vol. 
P.  Parey,  Hedemannstr.    10  &  11,   Berlin,  S.W.   11.      M.  40. 
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Javasche  Boekhandel  &  Drukkerij,  Weltevreden,  Java. 
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W.  Thacker  and  Co.,  2,  Creed  Lane,  London.     Price  varies. 
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M   and  H.  Schaper,  Hanover.     M.  27  per  half-year. 

Karl  Schweighofergasse,  10,  Vienna  VII.     4.50  Icr. 


Julius  Springer,  Linkstrasse  23-24,  Berlin,  W.  9,  Germany. 
£2  10s.  per  annum. 

A.  Holder,  Rothcnthurmstrasse  25,  Wien  I,  Austr'a.     Kr.  16 
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Paint  Itanufaotnrers'  Associa- 
tion oi  t  ha  United  state  s. 
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Paper 

Papier-  Kabrikant 
Perfumery  and  Essential  i  > ■  I 

Reoord 
Petroleum 

Petroleum  Magazine.. 
Pharmaceutical    Journal      .. 
Pharmaceutisch  Weckblad  . . 
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Proceedings  and  Transactions 
of  Nova  Scotian  Institute 
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Imperial  University 
Scientific  American  . . 
Scicntilic   Proceedings  of  the 
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Monit.  Sclent. 

Bull.  Canad.  Mill.  Inst. 

N.Z..I.  Sei.  and  Technol 

Oesterr.  Chom.-Zeit.   .. 

Oesterr.  Z.  Berg-  u. 
Hiittcnw. 

Oil,    Paint,    and    Drug 

Rop. 
Paint     Manuf.     Assoc, 

U.S.A.,  Circ. 

Paper 
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Perf,      and      Ess.     Oil 
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I'harni.   J. 
Pharm.    Weeklad 

Pharm.-Zeit.     .. 
Pharm.   Zentralh. 

Philppino  J.   Sci. 

Ph  I.   Mag 

Phot     J 

Proc  Ainer.  Soc.  Civ. 
Eng. 

Proc.  Amer.  Soc.  Test- 
ing Materials 

Proc.  Amer.  Wood  Pro- 
servers  Assoc. 

Proc.  Austral.  Inst. 
Min.  Met. 

Proc.     Brit.     Foundry- 
men's  Assoc. 
Proo.  Eng.  Soc.  W.  Pa. 

Proc.  Faraday  Soc.     . . 

Proc.  Inst.  Civ.   Eng. . . 

Proc.  K.  Akad.  Weten- 
sch.   Amsterdam. 

Roy.   Soc.    Proc. 

Proc.  and  Trans.  Nova 
Scotian  Inst.  Sci. 

Pulp  and  Paper  Mag. . . 

Rec.  Trav.  Chun. 

Rev.   Gen.   Mat.    Col. 

Rev.  Met 

Sehwciz.   Chem.-Zcit 

Sci.     Reports,    Tohoku 

Imp.  Univ. 
Scient.  Amer. 
Scient.       Proc.       Roy. 

Dublin  Soc. 


Dr.  G.  Queaneville,   12,  rue  de  Buoi,  Faubourg  St.  Germain, 

Paris.     2  fr.  25. 
3-504,  Drummond  Building,  Montreal, 

The   Director,   Dominion  Museum,   Wellington,  N.Z.      Is.  6d. 

Postalozzigasse  6,  Vionna  1.     6  kr. 

Kohlmarkt   20,    Wien    I,    Austria.     Kr.   28   per  annum. 

100,  William  Street,  New  York  City,  U.S.A.     15  cents. 

Dr.   II.   A.  Gardner,  Institute  of  Industrial   Research,   19th 
and  B.  Streets,  N.W.,  Washington,  U.S.A. 


261,  West  19th  Street,  Now  York.  25  cents. 
Otto  Eisner,  Oranienstr.  140-142,  Berlin,  S.  42. 
(i,  Serle  Street,  London,  W.C.     Is.  fid. 


s.  6d.  per  or. 


Verlag  fiir  Fachtliteratur,  Courbiestrasse,  3,  Berlin,  W.   02. 

£2   per  volume. 
Steger  Building,  Chicago,  U.S.A.     35  cents. 
Newspaper  Buildings.  Portugal  Street,  London,  W.C.2.     Is. 
D   B.  (enten,  O.Z.  Voorburgwal  115,  Amsterdam.      15  fr.  per 

annum. 
Linkstrasso  23-24,  Berlin,  W.  9.     M.  1.40. 
T.     Steinkopff,    Residenzstrasse,     12B,     Eresden-Blasewitz. 

M.   10  per  quarter. 
Bureau  of  Scionce,  Manila,  Philippine  Islands.     50  cents. 
Taylor  and  Francis,  Red  Lion  Court,  Fleet  Street,  London 

E  C      5s. 
Harrison  *  Sons,  44-47,  St.  Martin's  Lane,  W.C.  2.     2s.  6d. 
33,  West  39th  Street,  New  York  City,  U.S.A.    S8  per  annum 

McGraw  Hill  Book  Co.,  239  W.  39th  Street,  New  York.     $5 
per  annum. 

F.  J.   Angier,  Mt.   Royal  Station,   Baltimore,  Md.,   U.S.A. 
$2.50  per  annum. 

48,  Queen  Street,  Melbourne,  Victoria,  Australia. 


165,  Strand,  W  C. 

Union  Arcade  Building,  Pittsburgh,  Pa.,  U.S.A.     50  cents. 

The  Secretary,  10,  Essex  St.,  Strand,  W.C.2. 
The  Secretary,  Great  George  Street,  London,  S.W. 
J.  Muller,  Amsterdam. 

Harrison  and  Sons,  45,  St.  Martin's  Lane,  London,  W.C.  Price 

varies. 
Halifax,  Nova  Scotia.     50  cents. 

Industrial  and  Educational  Publishing  Co.,  Ltd..  Garden  City 

Press,  St.  Anne  de  Bellevue,  Canada.     15  em 
A.  W.  SijthofJ,  Leiden,  Holland.     10  11.  per  volum-. 

Rue  de  Rennes,  123,  Paris,  Vie,  France.     5  fr. 

5,  Cite  Pigalle,  Paris,  IXe.     7  fr.  50. 

Rascher    A   Co.,   Rathausquai    20,    Ziirioh     1,    Sw'.zcrland. 

t.eo  fr.  _. 

The  Maruzen  Co.,  Ltd.,  Tokyo,  Japan.     Price  vanes. 

233,  Broadway,  New  York  City,  U.S.A.     10  cents. 
Le'nster  Houso,  Dublin.     Price  varies. 
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Sitzungsbericlite  der  Konig- 
lichen  Preussischen  Aka- 
demie   der   Wissenschafteu 

Soil  Science 


South     African     Journal     of 

Industries 
Sprechsaal 

Stahl  und  Eiscn 

Textilbericht  iiber  Wissen- 
schaft,  Industrie,  und  Han- 
del 

Transactions  of  the  American 
Electrochemical  Society 

Transactions  of  the  American 
Foundrymen's    Association 

Transactions  of  the  American 
Institute  of  Chemical  En- 
gineers 

Transactions  of  the  Ceramic 
Society 

Transactions  of  the  Institute 
of  Metals 

Transactions  of  tho  Iron  and 
Steel  Institute 

Transactions  of  the  Nort!) 
of  England  Institute  of 
Mining  and  Mechanical 
Engineers 

Transactions  of  the  Royal 
Society  of  Canada 

United  States  Bureau  of 
Mines,  Bulletins  and  Tech- 
nical Papers 

United  States  Bureau  of 
Standards,  Bulletins  and 
Technological   Papers 

United  States  Commerce  Re- 
ports, Daily  Consular  and 
Trade  Reports 

United  States  Department  of 
Agriculture  Bulletins 

West    Indian    Bulletin 

Wochenblatt  fur  Papier- 
fa  brikation 

Wochenschrift    fur    Brauerei 

Zeitschrift    fur    analytischen 

Chemic 
Zeitschrift     fiir     angewandte 

Chemie 
Zeitschrift  fiir  anorganischen 

Chemie 
Zeitschrift    des    Vereins    der 

deutschen       Zucker-lndus- 

trie 
Zeitschrift  fiir    das    gesamte 

Brauwesen 
Zeitschrift    fiir    das   gesamte 

Schiess-    und    Sprengstoff- 

wesen 
Zeitschrift  fiir  Elektrochemie 

und  angewandte  pkysikal- 

ische  Chemie 
Zeitschrift      fiir      Farben-In- 

dustrie 
Zeitschrift  fiir  Instrumenten- 

kunde 
Zeitschrift      fiir      offentliehe 

Chemie 
Zeitschrift  fiir  Physik. 

Zeitschrift    fiir    physikalische 
Chemie 


Sitzungsber.       Kgl. 
Preuss.   Akad.    Wiss. 

Soil    Sci 


S.    African   J.   Ind. 

Sprechsaal 

Stahl   u.    Eisen 
Textilber. 


Trans.  Amer.    Elect     - 

chem.  Soc. 
Trans.  Amer.  Foundry 

men's  Assoc. 
Tr.  Amer.   Inst.  Chem 

Eng. 

Trans.   Ceram.   Soc. 
Trans.  Inst.  Metals 

Trans.    Iron   and   Steel 

Inst. 
Tr.  N.  Eng.  Inst.  Min. 

and  Mech.  Eng. 


Trans.         Roy.         Soc. 

Canada 
U.S.   Bureau  of  Mines, 

Bull.  &  Tech.  Papers 

U.S.  Bureau  of  Stan- 
dards, Bull.  and 
Technol.  Papers 

U.S.  Coram.  Rept. 


Bull.  U.S.  Dept.  Agric. 

West    Ind.    Bull. 
Wochenbl      Papieifabr. 

Woch.  Bran.     „ 

Z.  anal  Chem. 

Z.    angew.    Chem. 

Z.   anorg.   Chem. 

Z.  Ver.  deut.  Zuckerind. 

Z.    ges.    Brauw. 

Z.     ges.     Schiess-     u. 
Sprengstoffw. 

Z.  Elektrochem. 

Z.  Farben-Ind. 
Z.  Instrumentenk. 
Z.  bffentl.   Chem. 

Z.  Physik 

Z.  physik.    Chem. 


Verlag  der  Koniglichen  Akademie  der  Wissenschaften,  Berlin. 
M.  12  per  annum. 

Williams  &  Wilklns  Co.,  2419-2421,  Greenmount  Avenue 
Baltimore,  U.S.A.  ;  Cambridge  University  Press,  Fetter 
Lane,  London,  E.C.      S3. 25  per  volume. 

Government  Prir'.er,  Box  373,  Pretoria.     6d. 

Verlag   von    Miiller   und    Schmidt,    Coburg,    Germany.     £2 

per  annum. 
Breitestr.  27,  Diisseldorf  74,  Germany.     £2  10s.  per  annum 
Melliands  Textilber.,  Mannheim,  D6,  3.     M.  200  per  annum. 


Lehigh  University,  South  Bethlehem,  Pa.,  U.S.A.     S3  per  vol. 

R.  Moldenke,  Watclmng,  N.J.,  U.S.A. 

D.  Van  Nostrand  Co.,  New  York,  and  F.  and  N.  Spon,  Ltd. 
London.  , 

County   Pottery  Laboratory,   Stoke-on-Trent,  Staffordshire. 

45s.  per  volume. 
Institute  of  Metals,  36,  Victoria  Street,  Westminster,  London, 

S.W. 
28,  Victoria  Street,  London,  S.W. 

Newcastle-on-Tyne. 


J.  Hope  &  Son,  Ottawa  ;  B.  Quaritch,  London.  Price  5 )  cents. 
Bureau  of  Mines,  Washington,  D.C.,  U.S.A.     Price  varies. 


Superintendent  of  Documents,  Washington,  D.C.,  U.S.A. 
Price  varies. 

Superintendent  of  Documents,  Washington,  D.C.,  U.S.A. 
S3. 50  per  annum. 

Department  of  Agriculture,  Washington,  D.C.,  U.S.A.     Price 

varies. 
Imperial  Dept.   of   Agriculture,   Barbados,   W.I.     6d. 
Giintter-Staib  in  Biberach  a.  d.  Riss,  Wiirttemberg,  Germany. 

M.  1.50. 
P.    Parey,    Hedemannstrasse    10,    Berlin,    S.W.,    Germany. 

£1  7s.  6d.  per  annum. 
C.  W.  ICriedcl's  Verlag,  Wiesbaden,  Germany.     £1  per  volume. 

Verlag  von  Otto  Spamer,  Niirnberger  Strasse   48,  Leipzig, 

Germany.     £2  16s.  per  annum. 
Verlag  von  L.  Voss,  Leipzig,  Germany.     £1  per  volume. 

Vereins-Direktorium,  Kleistrasse  32,  Berlin,  W.  62,  Germany. 
£6  5s.  per  annum. 

Verlag  F.  Carl,  Niirnberg,  Germany.     12s.  Od.  per  annum. 

J.  F.  Lehmann,  Paul  Heysestrasse  26,  Miinchen,  S.W.  2, 
Germany.     £1   15s.  per  annum. 

W.  Knapp,  Muhlweg  19,  Halle  a.S.,  Germany.  £2  Is.  6d. 
per  annum. 

Neueuburgerstrasse,  24,  Berlin,  S.W.  68,  Germany.  M.  20 
per  annum. 

J.  Springer,  Linkstrasse  23-24,  Berlin,  W.  9.  M.  28  per 
annum. 

A.  Kell's  Buchhandlung,  Marktstrasse  15,  Plauen  i.  V..  Ger- 
many.    10s.  6d.  per  annum. 

F.  Vieweg  und  Sohn,  Braunschweig,  Germany.  M.  32  per 
volume. 

Akademische  Verlagsges.,  Leipzig,  Germany  M.  24  per 
volume. 
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Zeitschrift  flir  physiologisohe 

Chemie 
Zeitschrift  fur  Spiritusindus- 

trio 
ZoiUehrift  fiir  Untereuchung 

der  Nahrungs-  und  Genucs- 

mittil 
Zeitschrift   fiir   wissensohaft- 

liche  Photographic,  Photo- 

physik,  und  Pnotochcmie 
Zeitschrift    fiir    Zuekerindus- 

trio  der  O'zechoslovakischen 

Republik 


Z.  physiol.  L'bein. 
Z.  Spiritusind. 


Z.         Unters. 
Gonussm. 

Z.    wiss.  Phot. 


Z.    Zuckerind. 
Slov. 


Nnhr. 


Czecho- 


Verlag  von  K.  J.  Tiiibncr,  Straeeburg,  Germany.     M.  42  per 

volume. 
P.    Parey,    Hedemannstrasso    10,    Berlin,    S.W.,    Germany 

£1  5s.  per  annum. 
Julius  Springer.Linkatraeee  23-24,  Berlin,  W,  9,  Germany. 
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J.  A.  Barth,  Dorrienstr.,  16,  Leipzig.     M.  22.4  per  volume. 

Die    Administration,    Havlikovo    Nam,    Nr.    32,    Prag    II., 
Czechoslovakia.     £1  per  annum. 
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33 


17 
17 


20 
29 


33 


— 

For 

— 

For 

— 

For 

17 

For 

6 

For 

13 

For 

— 

For 

For  "  Anderson  "  read  "  Andersen." 

Delete  "  (B)(C)  Substitutes  for  celluloid,  vulcanite  or  the  like." 

In  the  "  Softening  "  graph,  curve  C  refers  to  high-grade,  not  to 

low-grade  baiata. 
For  "  anthocyans  "  read  "  anthocyanins." 
For  "  polarising  "  read  "  depolarising." 
For  "1.328.878"  read  "1.323.878." 
Line  16  from  top  should  follow  line  13. 
For  "  Menual  "  read  "  Menaul." 
For  "  Constantino"  read  "  Costantino." 

Replace  by  "  which  are  relished  by  cattle,  but  it  is  doubtful." 
For  "  Gallet      read  "  Gallot. 
This  line  should  read  :    "  Canadian   trade  in  period   Jan.  1919 

to  Jan.  1920.    During  *this  period  Canada." 
Delete  "  in  1920." 
For  "  Mattbieu  "  read  "  Mathieu." 
For  "  1,322.657  "  read  "  1.332.657." 
In  bottom  line,  for  "  35  "  read  "  115." 
In  last  two  columns  of  table,  for  "  1917-18  "  and  "  1918-19  " 

read  "  1918-19  "  and  "  1919-20." 
For  "Fieldler"  read  "Fiedler." 
For  "  J.  R.  McLellan  "  read  "  J.  C.  McLennan." 
For  "  McLellan  "  read  "  McLennan." 
For  "1,324.417"  read  "1.340.653." 
For  "  Burdick    ....    29.1.29"  read  (A)  1.339,544  and  (B) 

1,339.545,  11.5.20.     Appl..  9.8.18." 
For  "all  cases"  read  "many  cases." 
For  "  quality  "  read  "  gravity." 
For  "40%"  read  "50%." 
For  "  100  cb.  ft.  "  read  "  1000  cb.  ft." 
After  "  gaseous  B.Th.U.  "  insert  "  This  may  amount  to  as  much 

as  Is.  per  gallon  of  motor  spirit." 
For  "  His  experience  ....  corrosion  "  read  "  Lead  stored  in 

the  open  became  severely  carbonated  in  a  short  time  after 

heavy  rains,  but  this  was  not  the  case  with  lead  containing 

perhaps  0-5%  Cu." 

"  Rappel  "  read  "  Ruppel." 

"  Waite  "  read  "  Wait." 

'*  on  Schlegell  "  read  "  Von  Schlegell." 

"  professional  "  read  "  professorial." 

"  Boehninger  "  read  "  Boehringer." 

"  carbonisation  "  read  "  carbonatation." 
"  Trimethyl-m-cresotic  "     read     "  Trimethylacetyl-m- 

cresotic." 
For  "  Z.  Anal.  Chem..  1920.  59.  297-302  "  read  "Helv.  Chim. 

Acta.  1920,  3.  652-653." 
For  "  G.  F.  Morrell "  read  "  R.  S.  MorreU." 
For  "Allen"  read  "Allan." 
For  "  Jaecke  "  read  "  Janecke." 
For  "  Basset  "    ead  "  Bassett." 
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KB.    TOMAN    L.    DAKKR  IN  THE  CHAIR 


THE  TECHNICAL  APPLICATIONS  OF  ETHYL 
CHLORIDE. 

BY   ALBERT    11ENMNG. 

The  manufacture  of  ethyl  chloride  dates  back  to 
\.i>.,  and  the  earliest  reference  which  can  be   i 
traead  appears  to  be  that  of  Basil  Valentine,  who 

refers  to  it  in  his  book,  "  Wiederholung  des  grossen 
.-.  dai  nralten  Weisen,"  ed.  Pefcrseus,  p,  72. 

From  tin-  ili-si-riptioii  given  it  is  evident  that  the 
product,  '"  Spiritus  >ahs  et  vini,"  could  not  have 
EM  en  pure  ethjrl  chloride,  and  was  probably  a  mix- 
ture oi  spirit  with  ethyl  chloride,  containing  about 
10%  of  the  latter.  Reference  to  ethyl  chloride  was 
also  made  by  Glauber  (1648),  who  referred  to  the 
that  spirit  digested  for  a  long  time  with 
muriatic  acid  "  kills  its  sal  volatile"  and  ;i  "  fine 
clear  oleum  villi  swims  to  the  top." 

The  production  of  ethyl  chloride  in  the  pure 
state  was  probablv  first  achieved  between  1S20  and 
1830,  but  in  1871  Geuther  (Zeits.  fur  Chemie,  1871, 
p.  147)  stated  that  ethyl  chloride  was  not  obtain- 
able as  a  commercial  product,  and  that  for  research 
work    he   found     it     necessary     to     prepare    it    for 

himself, 

Couhbh   IAl  Pkoduotion  ot  Ethyl  Chloride. 

Whilst,  at  first,  ethyl  chloride  was  prepared 
almost  entirely  for  medical  purposes,  the  technical 
application  has  become  so  extensive  as  to  demand 
larger  production,  and  before  the  war,  in  one  fac- 
tory alone  in  Germany,  the  production  of  this 
material  was  as  much  as  250.00(1  kilos,  per  annum, 
whilst  iu  another  factory  the  output  was  80,000 
kilos.,  and  other  factories  were  producing  rather 
smaller     quantities.       The     product     was     chiefly 

ethylation  in  the  manufacture  of  dyestuffs 
and  drags.     Further  quantities  were  also  produced 

is  a  refrigerant  and  as  a  solvent,  in  the 
United  States  there  are  four  factories  making  ethyl 
chloride^  sad  France  and  Switzerland  also  produce 
ver\  nantities. 

Considering  the  low  price  of  ethyl  chloride  com- 
pared with  other  ethylating  agents,  these  figures 
are  not  in  any  sense  surprising,  and  although  the 
EnglMi  manufacturers  of  ethylated  products  are 
persistently  demanding  ethyl  sulphate  and  other 
ethylating  agents,  none  of  these  can  compete  with 
ethyl  chloride. 

The  accompanying  table  shows  the;  comparative 
cost  of  various  ethylating  agents  under  normal 
conditions,  and  the  approximate  cost  per  1  lb.  of 
ethyl  radical.  From  these  it  will  lie  seen  that  as 
an  ethylating  agent  ethyl  chloride  is  the  cheapest 
agent  by  abont  60  .  and  it  is  necssary  to  examine 
at  some  length  the  properties  of  ethyl  chloride, 
which  have  a  bearing  upon  its  application  in  mainl- 
ine, and  to  ascertain  whether  the  material 
possesses  such  properties  as  will  counterbalance  the 
advantage  of  cheapness. 


Appro*. 

(08t 

0  B 

Appro*, 
cost. 

pei  Id, 

1  111.  IUIS. 

s.  d. 

s.  d. 

Ethyl  chloride  .. 

1     0 

45" 

i    8 

Ethyl  bramlda  .. 

s    0 

■jr.-a 

28     6 

1 '.t  lily  nitrate     . . 

5     0 

320 

15     8 

Kthyl  sulphide 

1     6 

:••:  C, 

12     O 

Sodium  ethyl  BUiphate  . . 

1     6 

l'.lf, 

6    ii 

Ethyl  alcohol  (atsolute) 

63-5 

6     0 

PeOPEBTESS    OB    Ivimi.    Chloride. 

The  commonest  of  all  misconceptions  regarding 
ethyl  chloride  is  that  it  must  be  stored  in  high- 
pressure  cylinders,  and  handled  substantially  in  the 
game  manner  as  a  compressed  gas,  such  as  oxygen 
or  hydrogen.  As  a  matter  of  fact,  the  material 
may  be  siphoned  or  poured  by  means  of  jugs  in 
transferring  from  one  vessel  to  another. 

The  scale  on  which  ethyl  chloride  is  manufac- 
tured in  this  country  may  he  judged  from  the  fact 
that  a  'J50 gallon  tank  is  used  for  storage  of  ethyl 
chloride  freed  from  methyl. 

The  subjoined  table  shows  the  absolute  pressure 
of  saturated  ethyl  chloride  vapour  between  —30°  C. 
and  +100°C  In  order  to  estimate  the  gauge  pres- 
sure which  will  be  operative  in  the  production  of 
bursting  stresses  in  containing  vessels,  it  is  neces- 
sary to  deduct  the  pressure  ot  the  atmosphere,  viz., 
14'7  lb.  per  square  inch  or  76  cm.  mercury  column. 


Absolute  Pressure. 

Absolute  Pressure. 

*emp. 

Cm. 

lb.  per 

Temp. 

Cm. 

lb.  per 

Mercury 

sq.  In. 

Mercury 

sq.  in. 

30°C.  . 

.      1102    . 

,     2-1S 

35°C.    . 

.     104-32    . 

31-77 

25" 

.      14-50    . 

2-80 

40° 

.     191-96    . 

37-11 

20° 

.     18-75    . 

.      3-63 

45° 

.      22307    . 

.      431S 

15° 

.      23-96    . 

.      4-63 

50° 

.      257-94    . 

49-87 

10° 

.     80-21    .. 

.      5-84 

55° 

.      29900    . 

67-80 

5° 

.      a7-67    . 

.     7-28 

60° 

.      340-05    . 

65-74 

0° 

.      46-52    . 

.     9-00 

65° 

.      387-85    . 

74-98 

f5° 

.      56-93    . 

.   1100 

70° 

.      440-50    . 

.      8516 

10° 

.      7009    . 

.    13-55 

75° 

.     498-27    . 

.      96-33 

12-5°    , 

.      76-00    . 

.    14-70 

80° 

.      561-40    . 

.    108-50 

15° 

.     83-26    . 

.    16-10 

86° 

.      630- 16     . 

.    121-sn 

20° 

.      99-62    . 

.    19-26 

90° 

704-75    . 

.    136-30 

25° 

.    118-42    . 

.   22-90 

95° 

.      785-39    . 

.    151-80 

30° 

..    139-90    . 

.    2705 

100° 

.      872-28    . 

.    168-60 

Under  normal  conditions  of  storing  aud  handling 
in  this  country,  it  is  extremely  unlikely  that  the 
containers  would  be  subjected  to  a  higher  tempera- 
ture than  +30°  C,  and  even  at  this  temperature 
the  gauge  pressure  is  only  12  lb.  per  square  inch. 
It  is  the  common  practice  to  store  samples  of  ethyl 
chloride  for  reference  in  ordinary  corked  bottles  for 
a  period  of  several  years,  and  several  Winchester 
bottles  fitted  with  ordinary  corks  and  without  any 
other  fastenings  have  shown  practically  no  loss 
after  six  years'  storage.  It  is  fairly  obvious, 
therefore,  that  this  material  should  be  regarded 
rather  as  a  volatile  liquid  than  as  a  liquefied  gas, 
and  that  elaborate  high  pressure  apparatus  is 
wholly  unnecessary.  The  railway  regulations  in 
this  country  are  somewhat  elastic.  They  provide 
that  ethyl  chloride  should  bo  sent  out  either  in 
fragile  glass  containers,  packed  in  cotton-wool  and 
cardboard  boxes,  or  in  welded  steel  drums  tested  to 
a  pressure  of  66  lb.  per  square  inch.  From  the 
pressure  curve  it  is  fairly  obvious  that  ordinary 
ether  drums  capable  of  resisting  a  pressure,  under 
test,  of  40  lb.  per  square  inch  would  be  quite  satis- 
lactory,  and,  in  fact,  for  ordinary  factory  purposes 
these  are  used  in  regular  practice. 

Although  ethyl  chloride  is  volatile,  owing  to  its 
high  latent  heat,  it  evaporates  only  slowly  when 
exposed.  The  following  table  shows  the  actual  losses 
by  evaporation  of  ethyl  chloride  from  an  open  vessel. 
A   "  pony  "  glass  :',',   in.  deep  and  2  in.  diameter  at 
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the  mouth  was  partly  filled  with  115  grms.  of  ethyl 
chloride  and  allowed  to  stand  in  a  room  at  11°  C. 
and  evaporate  spontaneously.  The  b.pt.  of  this 
sample  was  9°-12°  C. 


Over  successive  intervals. 

Gross 

Total 

Time  in 

weight 

loss 

1 

minutes 

Grms. 

Grms. 

Time  in 
minutes. 

Loss 
Grms. 

Loss  per 
minute 
Grms. 

Start 

177-5 

10 

174-5 

30 

10 

3 

0-30 

SO 

168-5 

9-0 

40 

6 

0-15 

•150 

156-5 

210 

100 

12 

0-12 

310 

135-5 

420 

160 

21 

013 

;3G0 

1320 

45-5 

50 

3-5 

007 

*  For  ninety  minutes  during  this  period  the 
vessel  was  kept  in  a  warm  room  at  14°-15°  C.  on  a 
mantelpiece  directly  over  a  gas  fire,  during  which 
time  it  lost  1-1  grms. 

After  a  small  proportion  of  the  hulk  has 
evaporated  the  temperature  of  the  remainder  is 
reduced  to  +7°  to  8°  C,  when  further  loss  is  com- 
paratively slow,  and  the  following  quantitative 
experiment  shows  how  the  liquid  may  be  handled 
in  open  vessels  in  the  laboratory. 

About  2650  c.c.  of  ethyl  chloride  was  removed 
from  50-c.c.  bottles  and  filtered  through  an  ordi- 
nary 20-cm.  paper  fitted  in  a  plain  funnel.  As  the 
corks  were  cemented  in,  each  one  had  to  be  dug  out, 
with  consequent  mechanical  loss.  In  spite  of  all 
factors  entering  to  facilitate  losses,  the  amount 
collected  at  the  end  of  the  trial  was  2100  c.c. 
This  transference  took  about  two  hours,  and  the 
loss  shown  is  surprisingly  small  when  it  is  note.! 
that  the  vials  were  not  cooled  in  any  way,  but  when 
opened  were  at  a  temperature  of  18°  C.  If  they 
had  been  cooled  by  ice  before  opening  the  losses 
would  have  been  negligible. 

Similarly,  ethyl  chloride  can  be  manipulated  in 
ordinary  laboratory  apparatus  without  special  pre- 
cautions, and  10  litres  of  solution  has  often  been 
extracted  with  2  litres  of  ethyl  chloride  without  the 
use  of  cooling  agents  or  special  apparatus. 

It  is  commonly  stated  that  ethyl  chloride  is  very 
readily  combustible,  and  in  consequence  an  un- 
desirable material  to  deal  with  in  large  quantities. 
Whilst  it  is  undoubtedly  inflammable,  its  high 
latent  heat  of  vaporisation,  combined  with  the  cir- 
cumstance that  the  mixture  of  ethyl  chloride  and 
air  is  only  inflammable  over  a  comparatively 
narrow  range  of  composition  renders  the  material 
no  more  dangerous  to  handle  than  methylated 
spirit  or  benzol.  There  would  be  no  danger  in- 
volved in  smoking  a  cigarette  near  an  open  vessel 
containing  ethyl  chloride,  and  a  lighted  cigarette 
if  dropped  into  a  beaker  full  of  ethyl  chloride  is 
extinguished.  Mention  may  also  be  made  that 
liquid  ethyl  chloride  is  not  ignited  by  the  sparks 
on  the  commutator  of  electrical  machines.  A  spray 
of  the  liquid  projected  from  a  leak  or  a  small  hole 
will  not  burn,  except  in  immediate  contact  with  a 
flame. 

The  application  of  ethyl  chloride  as  a  refrigerant 
has  become  extensive  in  America,  and  the  experi- 
ence with  the  material  for  these  purposes  has  been 
such  that  the  National  Board  of  Fire  Underwriters 
has  approved  its  use.  This  decision  was  reached 
after  a  special  investigation  had  been  carried  out  by 
Professor  Jacobus,  of  the  Stevens  Institute  of 
Technology,  who  was  appointed  by  the  Board  of 
Underwriters  as  their  independent  expert  (see  "  Ice 
and  Refrigeration,"  December,  1908,  p.  311). 


The  Navy  Department  of  the  United  States  was 
furnished  with  ethyl  chloride  for  making  tests  on 
their  Proving  Ground.  The  report  of  these  tests 
'  was  decisive.  In  fact,  the  experts  at  the  Proving 
'  Ground  were  inclined  to  ridicule  the  idea  of  a 
chemical  of  this  kind  being  sent  to  them  for  test  of 
explosive  force.  \Ve  have  had  200  cubic  feet  of 
ethyl  chloride  vapour  accidentally  liberated  in  an 
enclosed  space  within  20  feet  of  two  lighted  boilers 
without  accident. 

Ethyl  chloride,  unlike  other  chlorinated  solvents 
of  similar  type,  is  entirely  without  poisonous  pro- 
perties, and  in  this  respect  it  possesses  a  very 
marked  advantage  over  ethyl  sulphate,  which  is  a 
most  treacherous  material  in  works  practice.  The 
application  of  ethyl  chloride  as  an  anaesthetic  has, 
however,  given  rise  to  the  impression  that  soporific 
eifects  are  liable  to  be  produced  in  workpeople 
handling  it,  but  this  is  an  entirely  mistaken  im- 
1  pression.  For  the  production  of  anaesthesia,  the 
application  must  be  made  under  very  definite  and 
carefully  regulated  conditions,  and  by  means  of  an 
airtight  face-piece  or  mask.  A  small  leakage  of  air 
past  the  face-piece  is  sufficient  to  prevent  anaes- 
thesia, and,  as  a  result,  complaints  are  occasionally 
received  that  material  supplied  for  anaesthetic  pur- 
poses had  been  found  unsatisfactory  in  practice. 
Such  complaiuts  are  generally  traceable  to  leakage. 
In  the  course  of  handling,  by  means  of  a  staff  of 
girls,  hundreds  of  thousands  of  tubes,  and  filling 
these  with  ethyl  chloride,  no  single  case  of  acci- 
dental anaesthesia  has  ever  been  observed.  The  use 
of  ethyl  chloride  as  a  local  anaesthetic  constitutes 
sufficient  proof  of  this  statement.  A  surgeon  will 
spray  ethyl  chloride  on  to  the.  chin  or  lip  of  the 
patient  and  yet  general  anaesthesia  is  not  produced. 

In  the  case  of  a  staff  of  twenty  girls  sitting  in 
one  room  of  about  2500  cubic  feet,  handling  ethyl 
chloride  freely,  the  vapour  being  constantly  present 
in  the  atmosphere,  no  complaint  has  ever  been 
received;  but,  on  the  contrary,  newcomers  gene- 
rally state  that  the  work  has  a  bracing  effect  and 
induces  a  better  appetite.  An  open  fireplace  is 
used  in  this  room. 

Ethyl  chloride  holds  but  the  very  slightest  trace 
of  water,  and,  compared  with  ether,  this  advantage 
is  most  marked  for  solvent  or  extraction  purposes. 
The  statement  that  10  parts  of  ethyl  chloride  will 
dissolve  in  100  parts  of  water  is  often  taken  as 
meaning  parts  by  weight.  Actually  this  refers  to 
volumes  of  ethyl  chloride  yas,  which  makes  the 
solubility  only  1  part  in  3000  by  weight.  This  is 
negligible  lor  most  purposes.  It  must  not  be  taken 
that  the  best  ethyl  chloride  on  the  market  contains 
even  this  amount,  since  every  care  is  taken  to 
ensure  the  product  being  anhydrous  and  free  from 
ether.  Such  a  product,  as  stated  later,  can  be 
safely  used  in  contact  with  any  metal  without  fear 
of  corrosion. 

Technical  Applications  of  Ethyl  Chloride. 

The  principal  applications  of  ethyl  chloride 
are :  — 

(1)  In  the  synthesis  of  dyestuffs  and  drugs  as  an 
ethylating  agent. 

(2)  As  a  working  substance  in  refrigerating 
machinery. 

(3)  As  a  solvent  for  extraction  purposes. 

(4)  In  research  work  and  in  laboratory  practice. 
In  addition,  ethyl  chloride  is.  of  course,  used  for 

medical    purposes,    but   these    applications   do   not 
come  within  the  scope  of  this  paper. 

Application  as  an  ethylatinn  aaent. 
'1  he  importance  of  the  ethyl  group   is  not  gene- 
rally realised,  and  there  is  found  in  literature  and 
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also  in  research  work  a  persistent  tendency  to  refer 
to  the  mere  espen  ive  methyl  derivatives  as  inter- 
mediate products.  It  is  obvious,  from  the  point  of 
view  of  cost  of  law  materials  alone,  that  a  methyl 
derivative  must  be  more  expensive  than  the  corro- 
Bponding  «'tli\l  derivative,  unless  there  is  some 
special  difficulty  in  the  manufacture  of  the  latter. 

The  import  statistics  of  the  United  States  show 
that  tii.'  value  of  typical  ethylated  colours  (includ- 
:  ,  those  colours  the  constitution  of  which  is 
known)  imported  before  the  war  into  tlie  U.S. 
amounted  to  over  675,200  per  annum.  In  addition 
to  this  amount,  very  considerable  allowance  must 
be  made  for  ethylated  colours  included  under  the 

Dcla&sified  li--;.  and  also  for  a  proportion  of  the 

which    are    generally    sold    under 

names   indicating    that    they    are    derivatives  of 

dianisidine,  but  which  are  really  derivatives  of  the 

cheaper  etnoxybensidine.     For  the  production  of 

these  colours   two  outstanding    processes    are    in- 

,011    of    the    amino   group,      (u) 

;  oi  the  hydroxyl  group 

(a)  The  first  type  of  transformation  can  often  be 
produced  l>y  beating  the  salt  of  the  amine  in  an 
autoclave  with  pure  ethyl  alcohol.  In  this  reaction 
■!t  must  he  a  haloid  salt,  and  therefore 
generally  the  use  of  an  enamel-lined  autoclave  is 
lary.  In  the  application  of  other  ethylating 
-  the  difficulty  experienced  is,  in  general,  the 
purification  of  the  ethylating  agent;  ami.  in  fact, 
ii  even  comparatively  small  proportions  of  methyl 
compounds  be  present,  the  shade  of  the  colour  pro- 
duced is  considerably  modified.  Ethyl  chloride 
may  he  used  for  this  purpose,  and  has  a  distinct 
advantage  in  that  it  is  a  material  which  can  be 
produced  comercially  in  an  exceptionally  high 
state  of  purity,  and  whereas  the  ordinary  com- 
mercial ethyl  chloride  contains  a  high  percentage 
of  methyl  chloride,  a  special  quality  for  cthylation 
il  now  available  in  large  quantities  in  this  country 
which  contains  less  than  01%  of  methyl  chloride. 
As  to  the  method  of  ethylating  amino  compounds 
with  ethyl  chloride,  it  is,  of  course,  impossible  to 
generalise;  but  it  may  be  stated  that  with  suitable 
apparatus  the  reaction  may  be  carried  out  in 
ordinary  cases  in  about  four  hours,  in  an  autoclave 
capable  of  withstanding  a  working  pressure  of 
about  150  lb.  per  square  inch.  The  advantage  is 
very  marked  when  compared  with  the  procedure 
ary  in  the  case  of  ethylation  with  ethyl 
alcohol.  In  the  latter  case  a  much  more  substan- 
tial autoclave  is  necessary,  an  enamel  lining  is 
essential,  and  the  speed  of  operation  will  bear  no 
iiarison. 

I!,)  The  ethylation  of  hydroxy  compounds  is 
carried  out  by  substantially  the  same  methods,  and 
in  this  case  ethyl  chloride  is  the  standard  agent  in 
technical  use.  The  process  of  ethylation  of 
hydroxy  compounds  has  received  special  attention 
as  a  means  of  increasing  the  fastness  to  alkalis  of 
hydroxy. tzo  colours,  particularly  p-hydroxyazo 
colours,  in  which  the  deficiency  in  fastness  is  very 
noticeable;  as  an  example  of  this  transformation 
^inversion  of  Brilliant  Yellow  into  Chryso- 
phenine  may  be  cited.  In  reactions  of  this  kind  it 
IS  always  necessary  to  use  an  ethylating  agent,  and 
the  pin.-  ot  ethyl  chloride  has  naturally  rendered 
its  application  universal. 

In  this  country,  the  necessity  for  using  an  auto- 
clave with  ethyl  chloride  has  been  considered  a 
Berious  objection  to  its  application,  and  leanings 
towards  ethyl  sulphate  have  been  noticeable,  under 
the  impression  that  this  material  would  overcome 
all  the  chemical  engineering  difficulties  involved. 
In  Germany,  before  the  war,  we  find  that  the 
sulphate  was  not  in  anything  like  general  use,  the 
chloride  having  been  easily  able  to  hold  its  own. 
The  information  given  below   regarding  the   tech- 


nique of  ethylation  with  ethyl  chloride  will  show- 
that  tho  product  is  perfectly  safe  and  simple  to 
handle  upon  the  large  scale,  provided  reasonable 
intelligence  is  exercised. 


Fig.  1. 


Pure  ethyl  chloride  is  now  issued  in  drums  pro- 
vided with  the  special  fastening  shown  in  Fig.  1. 
By  means  of  the  devices  shown,  a  valve  may  be 
screwed  into  position  as  soon  as  the  drum  is  ready 
for  use,  this  valve  being  provided  with  a  serrated 
edge,  which  cuts  through  the  lead  sealing  disc 
shown.  The  ethyl  chloride  may  then  be  transferred 
either  direct  into  the  autoclave  or  into  a  measuring 
vessel  (see  Fig.  2).  In  this  vessel  a  charge  of  ethyl 
chloride  may  be  measured  off,  and  by  manipulation 
of  the  taps  shown  the  contents  transferred  to  an 
autoclave,  which  need  not  be  cooled  prior  to  the 
introduction  of  the  charge.  By  means  of  these 
devices  leakage  of  ethyl  chloride  is  completely 
obviated,  and  cooling  of  the  autoclave,  such  as  is 
necessary  in  the  ordinary  methods  of  manipulation 
in  using  alcohol  and  other  agents,  is  avoided. 


Fie.  2. 


It  has  been  stated  that  ethyl  chloride  presented 
unusual  difficulties  in  autoclaves,  owing  to  leakage 
through  the  stuffing-box.  This  difficulty  is  nearly 
always  due  to  the  wrong  kind  of  packing  having 
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been  employed.  Since  ethyl  chloride  is  a  solvent 
for  every  kind  of  oil,  wax,  or  grease,  ordinarj 
paraffined  asbestos  packing  cannot  remain  in  good 
condition  for  more  than  a  few  minutes.  If,  how- 
ever, the  packing  be  filled  with  fibre  impregnated 
with  glycerin  the  same  difficulty  is  not  experienced, 
as  ethyl  chloride  does  not  dissolve  glycerin. 

An  arrangement  whereby  leakage  of  ethyl 
chloride  through  the  stuffing-box  may  be  entirely 
counteracted  consists  (see  Fig.  2)  of  a  simple 
packing-box  having  double  packing,  the  space 
between  these  being  connected  with  the  condensing 
vessel  shown,  so  that  the  pressure  on  the  outer 
•>acking  may  be  reduced  to  practically  zero,  i  e., 
to  the  difference  in  pressure  between  the  vapour 
pressure  of  the  ethyl  chloride  in  the  condensing 
vessel  and  the  atmospheric  pressure.  In  the 
arrangement  shown  the  condensing  vessel  also 
serves  as  a  filling  vessel.  These  devices  are  the 
subject  of  a  patent  application. 

For  some  operations  it  is  possible  to  use  an  auto- 
clave of  the  rotating  type,  and  since  nearly  all  the 
ethylations  with  ethyl  chloride  take  place  below 
100°  C,  it  is  possible  to  use  a  simple  stationary 
jacket  type  such  as  that  shown  in  Fig.  3.  In  this 
case,  since  there  is  no  stuffing-box  under  pressure, 
no  leakage  can  occur.  When  the  ethylation  is 
finished,  it  will  generally  be  found  that  the  pres- 
sure has  fallen  to  a  low  value,  and  that  there  is 
practically  no  ethyl  chloride  left,  so  the  emptying 
of  the  autoclave  will  present  no  difficulties 
whatever. 


Fig.  3. 

By  means  of  the  devices  mentioned  above  ethyl 
chloride  may  be  used  without  the  slightest  leakage 
occurring,  and  with  far  less  difficulty  than  would 
be  experienced  in  using  an  autoclave  with  alcohol. 
In  the  case  of  alcohol,  fairly  elaborate  precautions 
are  necessary  in  order  to  avoid  loss,  owing  to  the 
high  temperature  necessary  to  induce  reactions, 
and  in  the  case  of  ethyl  sulphate  the  poisonous 
character  of  the  material  constitutes  in  itself  a  diffi- 
culty, which  may  not  at  first  be  realised. 

The  great  advantage  of  ethyl  chloride  above  all 
other  ethylating  agents  is  that,  owing  to  its  low 
boiling  point,  it  can  be  secured  commercially  in  a 
very  high  state  of  purity,  and,  whereas  nearly  all 
other  materials  for  the  same  purposes  are  liable  to 
contain  considerable  percentages  of  methyl 
compounds,  ethyl  chloride  is  now  marketed 
practically  free  from  methyl  chloride.  The 
influence  of  methyl  chloride  upon  the  shade  of  the 
dyestuff  produced  is  marked,  and  in  the  case  of 
synthetic  drugs  the  methyl  compounds  are 
generally  regarded  as  more  toxic. 

Application  as  a  solvent. 

Ethyl  chloride  possesses  marked  advantages, 
shared  to  some  extent  by  methyl  chloride,  for  use 
in  the  extraction  of  various  natural  products. 
Ethyl  chloride  dissolves  nearly  all  organic 
compounds  with  great  readiness,   and,  in  the  case 


of  comparatively  volatile  compounds,  the  low 
boiling  point  of  ethyl  chloride  renders  its 
application  particularly  advantageous.  Ethyl 
chloride  of  ordinary  commercial  quality  is 
anhydrous,  and  where  it  is  necessary  that  the  dry 
solute  should  be  extracted  its  use  is  indicated, 
especially  if  the  solute  is  sensitive  to  heating. 

This  matter  of  temperature  may  be  of  great 
importance  where  a  substance  is  easily  decomposed, 
and  it  may  be  instanced  that  nitrosamines  prepared 
from  secondary  amines  can  be  easily  extracted  and 
recovered  from  ethyl  chloride  solution  without 
decomposition. 

As  to  its  solvent  power,  the  following  indications 
may  be  given: — Monohydroxy  compounds  such  as 
phenol  are  soluble,  as  are  acids  like  benzoic  acid, 
but  when  both  hydroxyl  and  carboxyl  groups  are 
present,  as  in  salicylic  acid,  the  solubility  is 
greatly  diminished.  A  second  hydroxyl  group  has 
the  same  effect,  resorcinol  and  quinol  being 
practically  insoluble.  The  earbinol  group  follows 
the  rule  for  the  hydroxyl  groups,  for,  although 
propyl  alcohol  is  easily  soluble,  glycerol  is  not. 
Introduction  of  successive  halogen  groups  into  a 
compound  does  not  decrease  the  solubility,  but 
tends  to  increase  it.  The  presence  of  nitro  groups 
diminishes  the  solubility  of  a  compound  in  ethyl 
chloride. 

Oils  and  fats  are  readily  dissolved.  In  fact, 
experiments  have  been  made  successfully  with 
flowers,  herbs,  seaweed,  mosses,  and  even  seeds  and 
nuts,  in  extracting  the  oil  and  other  substances. 

In  many  operations  in  which  extraction  processes 
are  used,  it  is  necessary  to  freeze,  usually  by  means 
of  cooled  brine,  in  order  to  cause  crystallisation  of 
certain  constituents  of  the  extract.  When  ethyl 
chloride  is  used  as  a  solvent  this  procedure  is  quite 
unnecessary,  because  the  extracted  material  may 
be  obtained  at  a  temperature  as  low  as  -15°  to 
-20°  C.  by  simply  evaporating  off  the  ethyl 
chloride  under  a  slightly  reduced  pressure.  The 
application  of  this  principle  to  the  isolation  of  pure 
compounds  from  essential  oils  is  specially 
advantageous,  and  the  ethyl  chloride  lends  itself 
to  recovery  more  easily  than  any  other  solvent.  In 
this  direction  it  would  appear  that  considerable 
development  is  likely,  and  that  where  products  of  a 
high  degree  of  purity  are  required  it  may  become 
almost  universal.  For  extraction  purposes  ethyl 
chloride  possesses  a  distinct  advantage  over  all 
other  chlorinated  solvents,  in  that  it  does  not  tend 
to  become  acid  on  storage  if  properly  stabilised  in 
manufacture.  A  sample  after  several  years'  storage 
under  the  action  of  light  developed  no  trace  of  acid. 

Application,  in  refrigeration. 

Before  discussing  the  application  of  ethyl 
chloride  refrigeration,  it  is  necessary  to  review  the 
physical  data  available,  and  in  this  paper  will  be 
given  for  the  first  time  a  complete  set  of  figures 
suitable  for  use  in  the  design  of  refrigerating 
machinery. 

The  accompanying  table  has  been  specially 
calculated  from  the  meagre  physical  data  available; 
it  shows  the  vapour  pressure,  latent  heat,  specific 
volume,  etc.,  for  this  purpose.  The  figures  in  the 
next  table  have  been  calculated  from  these  to  show 
the  general  order  of  magnitude  of  the  essential 
features  of  various  classes  of  refrigerating 
machinery,  using  carbon  dioxide,  ammonia, 
sulphur  dioxide,  methyl  chloride,  and  ethyl 
chloride.  The  upper  line  of  the  table  gives 
the  relative  cylinder  dimensions  based  upon 
the  assumption  that  piston  compressors  are 
used,  operating  at  the  same  speed  for  a 
definite  amount  of  refrigeration,  and  the  figures 
in     the     lower     portion     indicate     the     working 
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pressures  on  the  evaporation  and  compression  sides 
of  each  system.  From  this  it  will  be  noticed  that 
whereas  ethyl  chloride,  for  a  given  amount  of 
refrigeration,  requires  a  much  larger  compressor, 
the  range  of  pressures  required  is  extremely  low. 
This  pressure  range  is,  in  fact,  so  low  that  for  all 
ordinary  purposes  the  disadvantage  of  the  large 
displacement  is  entirely  counteracted,  because 
instead  of  using  an  elaborate  reciprocating  com- 
pressor, one  may  employ  a  simple  rotary  pump, 
not  very  different  in  construction  from  the  well- 
known  gas  exhausters. 


Carbon  Methyl  ,  Sulphur      Ethyl 

dioxide     Ammonia     chloride    dioxide      chloride 


Comparative 
vol.  displace- 
ments per  unit 
of  refrigera- 
tion. 

100 

5-77 

11  6 

151 

370 

Pressure 
ranges  t 
between  — 10° 
and     -  20°C. 
Dilference 

581 
27-1 

310 

8-79 
293 

5-86 

4-82 
1-72 

310 

3-35 
1-04 

2-31 

0-410 
1-355 

0-945 

t  Absolute  pressures  in  atmospheres. 

Refrigerator  cars  fitted  with  ethyl  chloride 
machines  are  not  by  any  means  a  recent  innovation. 
The  machine  is  operated  from  the  car  axle  by  means 
of  a  belt  drive,  arrangements  being  provided  for 
compensation  when  the  car  passes  over  curved 
portions  of  the  track. 


Fig.  4. 

An  additional  advantage  for  small  machines  is 
that  the  pump  may  bo  driven  directly  from  a  small 
motor  without  the  use  of  any  reduction  gear,  and 
this  cannot  be  said  for  small  plant  using  other 
refrigerants.  By  way  of  giving  a  general  idea  of 
dimensions  of  ethyl  chloride  machines,  it  has  been 


found  in  practice  that  with  cooling  water  at 
65°  F.  an  18-in.  diameter  rotary  pump  having  a 
rotor  12  in.  wide,  running  at  150  to  300  revolutions 
per  minute,  is  equivalent  to  a  five-ton  ice  machine; 
in  operating  such  a  machine  the  highest  pressure 
in  the  system  is  15  lb.  per  square  inch,  and  the 
pumps  will  even  give  a  sufficient  pressure  to  operate 
the  machine  using  cooling  water  above  90°  F.,  and 
yet  maintain  a  sufficiently  low  pressure  on  the 
evaporation  side  of  the  system  to  cool  down  as  far 
as  -15°  C  Whilst  in  this  country  ethyl  chloride  is 
practically  unknown  as  a  refrigerant,  in  America 
this  business  has  been  developed  very  considerably 
— more  than  150  plants  are  working — and,  in  fact, 
the  U.S.  naval  authorities  are  using  ethyl  chloride 
machines  on  their  warships.  On  the  Hanover  Bank 
Building  of  New  York  an  ethyl  chloride 
refrigerating  plant  has  been  working  over  nine 
years,  and  on  the  U.S.S.  "  Dakota  "  over  eight 
years.  The  French  naval  authorities  have  also  had 
several  vessels  fitted  with  similar  plants.  Other 
countries  likewise  have  fitted  their  naval  vessels 
with  ethyl  chloride  refrigerating  machines,  and  are 
increasing  the  number  of  installations  of  this  type. 
A  very  promising  development  in  ethyl  chloride 
refrigeration  is  found  in  its  application  to  very 
small  plant,  suitable  for  ordinary  household  use, 
and  having  in  general  a  refrigeration  capacity  of 
about  500  kilo.-calories  per  hour.  A  machine  of 
this  description  is  readily  driven   directly  coupled 


Fig.  5. 

to  a  quarter  H.P.  motor;  Figs.  4  and  5  show  the 
general  construction  of  two  types  of  machine.  In 
using  other  refrigerants  in  small  machines,  it  is 
found  that  the  small  size  of  the  various  connecting 
pipes,  and  particularly  of  the  expansion  valves, 
renders  regulation  almost  out  of  the  question, 
whereas,  in  the  case  of  the  ethyl  chloride  machine, 
in  which  much  larger  volumes  are  handled  for  a 
given  performance,  the  fittings  may  be  made  of  con- 
venient practical  size,  and  regulation  is  easily  within 
the  capacity  of  inexperienced  people.  For  household 
use,  an  ammonia  or  a  carbon  dioxide  machine 
would  be  dangerous,  owing  to  the  high  working 
pressure  necessary,  and  the  consequent  skilled 
supervision  required.  In  the  case  of  ethyl  chloride 
the  highest  pressure  encountered  will  be  about 
]■')  lb.  per  square  inch,  and  consequently  the 
machine  is  safe  to  use.  All  the  connecting  pipes, 
condenser  tubes,  etc.,  may  be  of  the  lightest 
material,  and  may  be  made  of  steel  or  copper. 
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Owing  to  the  low  pressure  involved,  the  no 
for  brine  oironlation  doe?   not  occur,   and   if  we 

It  the  application  of  ethyl  chloride  refrigera- 
tion to  ordinary  chemical  purposes,  it  may  be  6een 
that,  whereas  in  certain  cases  where  corrosion  of 
ooobng  ooila  is  likely  to  ooonr,  the  direct  circulation 
a!  ammonia  or  carbon  dioxide  would  not  be 
attractive,  for  example,  in  a  cooling  vessel  for 
some  corrosive  liquid,  ethyl  chloride,  by  virtue  of 
its  low  pressure  range,  might  well  be  circulated 
without  danger  direct  in   the  cooling  coils  of    the 

I,  and  there  would  be  no  difficulty  in  using 
lead  coils  for  this  purpose  in  practice.  In  the  case 
of  ammonia  or  carbon  dioxide  this  would  be 
impossible.  It  may  be  thought,  at  first  sight,  that 
no  advantage  could  accrue  from  the  direct  circula 
•inn  ..I  the  working  substance  in  such  coils,  but 
since  a  refrigerating  machine  is  a  reversed  heat 
■  efficiency,  i.e.,  the  number  of  calories 
absorbed  for  a  given  amount  of  power  put  into  a 
machine,  depends  upon  the  value  of  the  factor 
(T, -T,)/T,  approximately,  where  T3  =  absoluto 
temperature  of  the  condenser  coils  and  T,  absolute 
temperature  of  the  refrigerator  coils.  This  is  a 
eiiTi~c<iuenoe  of  Carnot's  theorem. 

Such  coefficients  of  performance  are  shown  in  the 
it.    will    be    seen    that    by    maintaining    a 
temperature  of,  say,  20°  F.  it  is  only  possible  to 
get  half  the  output  obtained  with  a  working  ton- 
ne of  -10°  F. 

ilicients  of  performance  of  a  perfect 
refrigerating  machine. 


I-owcr  limit, 
ot 

temperature.  °F 

Upper  limit  o!  temperature.  °  F. 

60° 

60° 

70° 

80°          90° 

100° 

—10° 
0° 
10° 
20° 
30° 
40° 

7-5 
9-2 
11-7 
160 
24-5 
000 

0-4             66 

7-7             0-6 

9-4             7-8 

120             9-6 

16-3           12-2 

250           107 

50             4-5 
5-S             5-1 
6-7            5-9 
s-0            li-8 
9-8            8-2 
12-5          100 

41 
4-6 

5-2 
60 
7-0 
8-3 

Now,  in  order  to  maintain  a  temperature  of 
20°  F.  by  brine  circulation  it  would  be  necessary  to 
use  brino  which  had  been  cooled  before  pumping 
into  the  cooling  vessel  at  10°  F.,  or  possibly  even 
0°  F.,  and  it  is  obvious,  therefore,  that  the  heat  is 
being  absorbed  under  conditions  which  do  not 
compare  favourably  with  the  direct  circulation 
system.  No  doubt  for  some  purposes  direct  circula- 
tion of  ammonia  or  carbon  dioxide  would  be 
possible,  but  in  chemical  works,  where  corrosion  is 
likely  to  occur  and  liability  to  disaster  must  be 
avoided,  the  properties  of  ethyl  chloride  render  its 
application  worthy  of  serious  consideration.  It  is 
noteworthy  that  the  direct  circulation  of  ethyl 
chloride  may  be  made  in  coils  or  jackets  constructed 
in  acid-resist i tig  materials  which  are  deficient  in 
mechanical  strength. 

Ethyl  chloride  for  laboratory  use  and  in  research 
work. 

Few  efforts  have  formerly  been  made  to  supply 
ethyl  chloride  in  convenient  packages  for  laboratory 
purposes.  It  is  now,  however,  issued  in  such  a 
manner  as  to  be  generally  available  for  research 
work,  and  it  is  hoped  that  greater  confidence  in 
using  this  material  will  be  the  result).  Ethyl 
bromide,  iodide,  and  sulphate  are  expensive 
materials  for  use  as  laboratory  reagents,  and  the 
results  obtained  with  them  are  not  representative 
of  good  technical  practice. 

The  application  of  ethyl  chloride  in  the 
laboratory  as  a  solvent  possesses  many  favourable 


features,  and  for  laboratory  purposes  in  which 
small  quantities  are  requited  at  a  time,  ethyl 
chloride  is  now  issued  in  glass  siphons  similar  to 
the  well  known  sulphur  dioxide  siphon,  and  in 
cheap  and  handy  metal  cylinders.  These  ine.xpen- 
live  .iiii.r,  an  moai  convenient  for  labora- 
tory work,  as  the  piece  of  lead  tubing  may  be  out 

ml  and  a  rubber  fitted  with  a  siren-  clip  fixed  over 
the  open  .rid.  Those  kind  are  nol  liable  to  break- 
age as  are  glass  containers,  and  are  inexpensive  ' 

every  way. 

For   experimental    purposes   in   ethylation,    etlivl 
chloride  is  now  issued  in   hermetically  sealed  |. 
containing  2,  5,  or  7  c.c.  of  ethy]  chloride;   and 
the  7-c.c.  tubes  contain  0'1  grm.-mol.  of  pure  ethyl 

chloride.  These  lubes  may  lie  dropped  into  an 
autoclave  unbroken,  and  when  the  temperature 
rises  they  will  burst,  or  the  capillary  tubes  may  be 
broken  off  before  they  are  put  in  the  autoclave, 
provided  the  tubes  are  cooled  slightly  before  this 
is  done.  By  means  of  tln-se  special  tubes  an  ex- 
!  perimenta]  ethylation,  or  several  simultaneous  es 
periments,  may  be  conveniently  carried  out,  mi. 
much  after  the  same  fashion  as  analytical  work 
is  now  often  done  with  compressed  tablets  of  the 
various  reagents. 

The  low  boiling  point  of  ethyl  chloride  makes  it 
a  very  convenient  cooling  agent  for  laboratory 
work.  When  allowed  to  emerge  through  a  capil- 
lary jet,  or  an  injection  needle,  it  is  capable  of 
producing  a  very  low  temperature,  and  small  ob- 
jects may  readily  be  reduced  to  as  low  as  -30°  C. 
For  cooling  small  quantities  of  reaction  mixtures, 
such  as  those  obtained  in  diazotising,  or  inducing 

l  crystallisation,  or  in  the  preservation  of  biological 
specimens,  the  laboratory  vessels  containing  ethyl 

i    chloride  will  be  found  convenient. 

The  use  of  ethyl  chloride  in  hygrometers  is  also 
convenient,  as  the  current  of  air  which  is  neces- 
sary in  the  case  of  ether  is  not  required,  and  simple 
and  accurate  determinations  may  be  made  without 
fitting  up  a  complicated  apparatus. 

In  conclusion,  it  may  be  mentioned  that  for 
medical  application  it  still  continues  in  considerable 
demand.  Its  use  as  a  medium  for  spraying-on  drugs 
in  dermatological  and  surgical  work  is  also  becom- 
ing popular.  Ethyl  chloride  containing  7%  of 
phenol  has  been  used  successfully  against  vermin, 
and  for  killing  mosquitoes  and  preventing  bites. 

At  the  commencement  of  the  reading  of  the  paper 
two  glasses  filled  with  ethyl  chloride  were  exhibited 
on  the  table ;  at  the  end  of  the  meeting  the  volume 
of  the  liquid  was  found  to  be  practically  unaltered, 
although  the  temperature  was  65°  F.  (18°  C), 
which  is  considerably  above  its  b.  pt.  (12'5°  C). 

Discussion. 

The  Chairman  asked  how  the  cost  of  ethyl 
chloride  as  a  refrigerant  compared  with  that  of 
other  materials. 

Captain  L.  M.  Nash  asked  whether  oil  or  fat 
extracted  by  ethyl  chloride  was  in  a  pure  slate  or 
whether  other  substances  were  extracted.  AVas  the 
solvent  more  in  the  nature  of  ether  or  petroleum 
spirit  in  regard  to  the  extraction  of  matter  other 
than  fat? 

The  AUTHOR  said  there  were  other  by-products 
as  well,  but  they  could  be  got  rid  of.  He  could  not 
compare  it  with  petroleum  spirit  because  he  had 
made  no  comparative  tests. 

Mr.  S.  B.  Tai.i.antykk  said  that  in  using  ethyl 
chloride  as  an  ethylating  agent  be  believed  it  was 
usually  dissolved  in  alcohol.  Under  such  condi- 
tions, at  150°  C.  for  instance,  a  fair  amount  of 
acidity  was  often  developed,  and  this  attacked  iron 
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slightly.  This  appeared  to  show  the  unstability  of 
ethyl  chloride  at  temperatures  above  the  normal. 
Mr.  Henning  said  that  he  would  ask  Mr.  Bishop 
to  reply  to  the  question  as  to  the  comparative  cost 
of  the  ethyl  chloride  and  the  ammonia  processes  of 
refrigeration.  There  were  probably  200  or  300 
ethyl  chloride  machines  at  work,  but  they  did 
not  enable  a  very  exhaustive  statement  to  be  made 
as  to  comparative  cost.  Ethyl  chloride  could  be 
used  instead  of  ether  in  connection  with  crystal- 
lisation. 

Mr.  C.  Bishop  said  that  in  his  experience  the 
capital  oost  of  ethyl  chloride  plants  was  from  5  to 
74%  more  than  that  of  carbon  dioxide  plants.  These 
plants,  however,  had  only  been  built  for  covering 
a  certain  small  range,  and  they  probably,  owing  to 
their  range  of  size,  oost  more  than  either  ammonia, 
carbon  dioxide,  or  sulphur  dioxide  systems,  but 
there  were  the  advantages  of  simplicity,  safety  and 
automatic  operation.  The  oost  of  running  the 
various  kinds  of  plant  was  practically  the  same. 


Communication. 


THE     ESTIMATION     OP     ANILINE     IN 
COMMERCIAL  ANILINES. 

MY     WILLIAM    JAMES     SANDEKSON    AND    WILLIAM    JACOB 
JONES. 

When  the  aniline  content  of  a  commercial  aniline 
is  in  question,  methods  of  determination  based  on 
the  reactions  of  aromatic  amines  are  not  per- 
missible, since  the  toluidines  are  among  the  com- 
monest impurities.  Again,  the  boiling  points  of 
the  substances  present  in  commercial  anilines  are 
so  near  together  that  a  method  based  on  separation 
by  fractional  distillation  is  precluded.  A  method 
depending  on  the  relation  between  the  freezing 
point  of  the  sample  and  its  aniline  content  may, 
however,  be  applied,  and  such  a  method  is  described 
in  this  paper. 


of  the  three  phases,  solid  sodium  hydroxide, 
saturated  aqueous  sodium  hydroxide  solution,  and 
the  aniline  holding  in  solution  a  definite  amount  of 
water,  comes  to  equilibrium,  and  the  aniline  layer, 
on  separation  from  the  other  two  phases,  freezes  at 
a  definite  temperature,  which  is  dependent  only  on 
the  aniline  content  of  the  sample  under  examina- 
tion. For  example,  pure  aniline,  after  having  been 
subjected  to  this  treatment,  still  holds  in  solution 
an  amount  of  water  which  causes  it  to  freeze  at 
-6'30°_  C,  namely,  0'30°  lower  than  the  freezing 
point  of  pure,  dry  aniline. 

Method. — To  the  aniline  to  be  examined  about 
3%  of  its  weight  of  water  is  added,  and  about  20% 
of  solid  sodium  hydroxide.  The  mixture  is  allowed 
to  stand  with  occasional  shaking  for  12  hours  in  a 
stoppered  vessel.  At  the  end  of  that  time  the 
aniline  is  separated  and  the  freezing  point  deter- 
mined by  the  usual  Beckmann  method.  The  ther- 
mometer used  should  be  graduated  to  fifths  or 
tenths  of  a  degree  and  should  be  tested  by  means  of 
melting  ice  (0°)  and  of  freezing,  pure,  dry  aniline 
(-6"00°),  prepared  as  later  described.  The  tem- 
perature will  first  fall  and  then  suddenly  rise.  The 
highest  temperature  then  attained  is  taken  as  the 
freezing-point,  t°  C,  of  the  aniline.  If  there  be 
x  parts  by  weight  of  aniline  per  100  parts  of 
organic  matter  in  the  aniline  under  examination, 
and  if  the  chief  impurity  in  the  aniline  is  nitro- 
benzene, as,  for  example,  in  "  aniline  oils  for  blue," 
then  x  =  113'3  +  2Tlr.  If  the  chief  impurities  in 
the  aniline  are  the  toluidines,  as,  for  example,  in 
"  aniline  oils  for  red,"  a:  =  110-7+l-70t. 

When  the  freezing  point  is  below  -10°  C.  it  is 
advisable  to  mix  a  known  weight  or  volume  of  the 
aniline  with  a  suitable  amount  of  purified  aniline 
of  known  freezing  point,  so  that  the  freezing  point 
of  the  mixture  comes  above  -10°C.  Simple  calcu- 
lation then  gives  the  percentage  of  aniline  in  the 
original  aniline  oil. 

Purification  of  aniline. — The  aniline  used  in  the 
present  work  had  been  purified  by  repeated  recrys- 
tallisation  from  itself,  followed  by  dehydration  over 
sodium  hydroxide,  and  by  final  distillation.  The 
freezing  point  of  the  aniline  thus  purified  and  dried 
was  -600°  C.  on  the  international  gas-thermometer 
scale.  Ampola  and  Rimatori  (Gazzetta,  1897,  27,  A, 
35),  give  -5-96°  C. 


Weight  "„ 
of  aniline 


Freezing  points  of  dry,  binary  mixtures  of  aniline  with  : 


Benzene 

Pheuylhydr- 

Xitroso- 

J-Aniinophenol 

Nitro- 

o-Tolnidine 

j>-Toluidine 

wwPhenylcne- 

Xvlidino 

oxylaimno 

benzeno 

benzene 

diamine 

— 

100 

-   B  mi' 

—£■00° 

—000° 

—6-00° 

—0-00° 

—600° 

— 000° 

—600° 

—  SOU 

89 

—7-18° 

— 4J-47° 

—6-58° 

—6-58° 

—6-53° 

— e-oo° 

— 0-65° 

— 6-60° 

—7-00° 

98 

—800° 

—6-94° 

— 7-10° 

— 7-16- 

— 703" 

—7-18° 

—7-25° 

—7-18° 

—  ,"-7.",° 

97 

—8-70° 

—"■41° 

—7-74° 

—7-71° 

—7-50° 

—7-75" 

—7-85° 

—7-75" 

—8-48° 

96 

—9-30° 

— 

— ■ 

— 

—7-97° 

—8-33° 

—8-45° 



— 9-00" 

95 

— 

— 

— 

— 

— 8-43° 

—8-95° 

—905° 

— 



94 

— 

— 

— 

— 

—8-85° 

—9-63" 

—9-63° 

— 



93 

~ 

_ 

—9-27* 

—10-11" 

— 

— ' 

Owing  to  the  solubility  of  water  in  aniline  it  is 
necessary,  before  determining  the  freezing  point  to 
bring  the  aniline  to  a  definite  state  of.  dehydration 
or  of  hydration.  In  the  case  of  impure  anilines  it 
is  not  permissible  to  effect  complete  dehydration  by 
distillation,  since  part  of  the  least  volatile  im- 
purities would  remain  in  the  undistilled  residue. 
It  has,  however,  been  found  that  the  aniline  may  be 
brought  to  a  fairly  definite  state  of  hydration  by 
the  following  treatment.  The  aniline  is  just  satur- 
rated  with  water,  and  about  one-fifth  of  its  weight 
of  solid  sodium  hydroxide  added  to  it.  On  being 
allowed  to  stand  for  twelve  hours  or  longer,  with 
occasional  shaking,  the  resulting  system  consisting 


Freezing  points  oj  aniline  mixtures. — Mixtures 
confining  pure  dry  aniline  and  the  substances, 
carefully  purified  and  dried,  which  are  commonly 
associated  with  it  in  commercial  anilines,  were  pre- 
pared, and  their  freezing  points  taken.  The  table, 
which  shows  the  results  obtained  with  binary  mix- 
tures, gives  the  percentage  by  weight  of  aniline 
present  for  various  freezing  points.  Thus,  a  dry 
mixture  consisting  of  95%  of  aniline  and  5%  of 
nitrobenzene  freezes  at  -8'43°  C.  It  was  found, 
as  with  pure  aniline,  that  the  freezing  points  of  the 
mixtures,  after  they  had  been  subjected  to  the 
treatment  with  water  and  sodium  hydroxide  already 
described,  were  in  each  case  lowered  by  0'3°  C. 
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Hit.  c.  E.  BHOLBS  IN  Tin.  ciiaiii. 


INDUSTRIE   tTSES^FO^THE  SHABK   AND 

DY  vl:     i;.!t\  BOGEBS. 
For  several  years  the  author  has  been  interested 

Thth0d?   l-^^ling    this   class  S^tr  S 

Ur'°  Alfred  V'°''  ^  ^"7  ^ua,n£d  "ft h 
Mi  Allied  Ehrenreich,  President  of  the  Ooean 
Leather  Company    who  has  also  spent  many  yea™ 

efforts  \Z\°J  hr",  "*»«*>,«*  through'  XI" 
enorts  the  establishment  of  an  eutnelv  n«™ 
industry  has  been  made  possible.  eull'el>     new 

During  several  recent  visits  to  the  Everglades  of 
Honda    and   to    Morchead   City,    North    C ro  La 
^e  shark  and  porpoise  have  been  studied °£thS 

a  donbt  ?ffit"nd   th?,-faCt  delM^trated  beyond 

a  doubt  that  it  is  possible  to  handle  these  animals 

'■   ■   commercial  manner.     As   a  result  the  Ocean 

rf„  j  J  ^  modern  plant  where  the  hides  are 
removed  and  salted.  In  addition,  at  this  nlanl 
the  livers  are  rendered  for   their  oil  and  the  'flesh 

BKrfT  |1D^  a  hl?hSrade  fertiliser  stock.  At 
Sanabal  Island,  Florida,  another  factory  is  in  the 
process  of  construction  which  will  be  a  duplicate  of 
the  one  at  Morehead  City.  "i««.*i*  oi 

■io-i  v'-,rtTkS  are,caughfc  in  nets  of  8-inch  mesh, 
doO  yards  long  and  about  twelve  feet  deep,  made  of 
heavy  twine.  As  the  boat  picks  up  the  buoy  one 
man  standing  in  the  stern 'pulls  in  the  cork  'line 
«1  lie  another  hauls  up  the  lead.  When  the  shark 
is  brought  up  a  rope  is  placed  over  the  tail  or  in 
some  cases,  a  hook  is  placed  in  the  eve.     If  the  fish 

and  then  lifted  on  board  by  means  of  a  bloek  and 
fall  In  an  average  haul  from  ten  to  twenty  sharks 
are  taken  from  each  net.  i 

an^",arrlvi?e  at  the  dock  the  fish  are  unloaded, 
and  the  work  of  dressing  at  once  started  The  first 
operation  is  to  remove  the  fins  and  tail.  The  fins 
are   tacked   on  a  rack  and    allowed  to  dry  in   the 

Snn  Tn'  «ft  USlby  th°  ™»«»  forsaking 
soup.  The  fish  is  then  cut  down  the  back,  and  a 
circular  cut  made  over  the  neck  and  around  the 
the  gills  Hie  akin  is  finally  removed  in  such  a 
manner  that  only  the  hole  of  the  pectoral  fine  and 
rectal  opening  remain  in  the  pelt.  The  flayed  : 
skins  are  placed  in  salt  for  24  hours,  fleshed  on  the 
beam  or  machine  and  then  pickled  with  salt  and 
sulphuric  acid  The  pickled  skins  arc  drained  and  ' 
placed   in  bundles  for  shipment. 

The  livers  are  thrown  into  barrels,  where  they 
are  allowed  to  remain  for  several  days  to 
disintegrate  and  then  placed  in  steam-jacketed 
kettles  and  heated  to  boiling   for  about  one  hour 


M*SL~.       *"" "'"'  ™"  **  •""■>'  '"• 

,    designed  mil  ,  where  the  flesh  and  bones  are  ground 

i   This'    ,r-HlPU  [?Vn,hlCh  ^  dri6d  in  a  notary  Tyer 
!    ,,     Ji/^  of.6**   8CraP  contains   on   an  average 

15— 17%  of  nitrogen  expressed  as  ammonia. 

Ke^vaerkhNkiSkif  aS  ^J,*"™  at  the  tannery  at 
IS  en  ark,  N.J.,  are  soated  in  water  to  remove  the 
salt  and  again  fleshed.  The  skins  for  ba  "  lelther 
are  limed  and  bated  in  the  usual  manner  and 
tanned  in  bark  The  tanned  skins  are  thenlreated 
with  strong  hydrochloric  acid  by  the  Kohler 
process  to  remove  the  shagreen,  and  after  washing 
and  colouring  are  ready  for  the  finishing  process 

The  skins  to  be  used  for   shoe  leather    are   not 
limed   or   bated,    but  are   at  once  treated   for    the 
removal  of   the  shagreen.     This  so  called  si  agreen 
s  a   very  hard  layer  which  covers  the  whole  fish 
it  has  the  appearance  of  very  coarse  sand   paper 
"I"  almost  impossible  to  remove  by   mechanical 
means.     The  elimination  of  shagreen  from  the  raw 
skins    is    a     problem    which    until    recently    has 
remained   unsolved.      A   process   discovered   by   the 
author  which   consists  in  soaking   the  skins 'in    a 
salt  solution  of  10°  B.  (sp   gr.  1-074)  mixed  with  an 
equal   volume   of  hydrochloric  acid.     The  removal 
of  the  shagreen  is  accomplished  in  about  two  hours 
JBy   leaving  skins  in  this  solution  for    a   week   no 
damage   occurs       The   skins   are   neutralised   in   a 
salt  solution  of  10°  B.,  to  which  soda  ash  is  added 
from  time  to  time.     When  free  from  acid  the  stock 
can  be  tanned  by  any  of  the  methods  now  in  vogue. 
For  several  years   the  Bureau   of  Fisheries   has 
endeavoured  to  interest  the  public  in  using  shark 
meat  for  edible  purposes  with  a  certain  amount  of 
success.     Ia  fact,   that   species  of  shark  known  as 
dogfish   is   being   canned   in   large   quantities   and 
sold  under   the   name   of  grayfish.         Some  of   the 
larger  sharks  are  sold  in  certain  markets  as  deep 
sea  sword  fish.     In  some  places  shark  meat  as  such 

wu*  t0  the  trade  and  fiuds  a  ready  market 

When  popular  prejudice  has  been  overcome  it  must 
be  admitted  that  shark  flesh  is  a  fair  rival  of  the 
halibut,  better  than  the  cod,  and  equal  even  to 
the  much-prized  sword  fish. 

The  Ocean  Leather  Companv  alone  expect  to 
bring  their  catch  to  1000  sharks  per  day,  and 
with  an  estimated  catch  by  other  fishermen  of 
1°0°  daily  we  would  have  2000  sharks  averaging 
100  lb.,  representing  a  supply  of  edible  material 
to  the  amount  of  75,000,000  lb  annually.  If  it 
should  prove  impossible  to  get  this  material  to  the 
market  in  a  fresh  condition,  it  is  easily  cured  with 
salt  and  borax,  and  then  compares  favourably  with 
any  good  grade  of  salted  fish.  It  may  also  be 
smoked  or  kippered. 

During  numerous  trips  to  North  Carolina  and 
to  Florida  a  vast  amount  of  data  has  been 
accumulated  which  is  of  value  in  determining 
yields  and  cost  of  production.  Included  in  these 
data   are  many  individual  records,  some  of  which 

o 
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may  be  of  interest  as  showing  the  size  of  fish  and 
products  secured.     They  are  as  follows:  — 


Length, 
ft.  ins. 

Girth. 

Weight. 

Weight 
ot'  liver. 

Size  of 
skins. 

ft.  ins. 

lbs. 

lbs. 

sq.  ft. 

Tiger  shark,  male 

7    8 

3     (1 

128 

24 

9 

,,          femalef 

15     4 

6     8 

— 



28 

Cub  shark,  male 

10     6 

4     » 

337 

S2 

14 

,,           female 

11     6 

5     2  . 

360 

33 

18 

Sand  shark,  female 

8     2 

3     8 

271 

28 

10 

Hammerhead  shark 

male 

5     8 

66 

6 

4 

tOil  rendered,  21  gallons. 

It  will  be  seen  that  the  ratio  of  liver  to  body 
varies  in  the  different  species,  and  also  that  in  the 
same  species  there  is  a  difference  between  male 
and  female. 

Although  the  porpoise  are  not  so  plentiful  as 
sharks  they  deserve  brief  mention.  Porpoise  travel 
almost  exclusively  in  schools,  and  are,  therefore, 
usually  caught  in  the  purse  seine.  The  method 
consists  in  surrounding  the  school  and  then 
landing  them  on  the  beach.  These  fish  vary  in 
size  from  3  to  30  ft.  Their  skin  carries  a  heavy 
layer  of  blubber,  which  is  split  off  and  rendered 
to  obtain  lubricating  oil.  On  the  face  of  the  fish 
iB  an  extra  heavy  blubber  known  as  junk,  which, 
when  rendered  separately,  yields  a  more  valuable 
oil  than  ordinary  blubber  oil.  In  the  jaw 
cavity  is  a  small  amount  of  oil,  about  1  oz.  to  a 
fish,  known  as  jaw  oil.  This  oil  is  carefully 
rendered  and  brings  from  $30"00  tio  $80-00  per 
gallon. 

The  flesh  of  the  porpoise  is  very  dark  in  colour 
and  resembles  liver  in  flavour.  When  cooked  like 
beef  it  is  very  tender  and  delicious.  The  same 
prejudice  is  held  for  porpoise  as  for  shark,  so  time 
must  be  allowed  for  the  public  to  become 
educated  to  this  food  material.  In  the  meantime 
the  body   is  utilised   for  making  fertilisers. 


Liverpool  Section. 
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THE  MECHANISM  OF  THE  ADDITION  OF 
HYDROGEN  TO  UNSATURATED  GLYCER- 
IDES IN  THE  PRESENCE  OF  FINELY- 
DIVIDED  NICKEL. 

EY  R.  TIIOMAS,  M.SC,  A.I.C. 

Part  I. 

The   Mechanism   of   the   Addition   of   Hydrogen 
to   In-saturated  Glycerides. 

The  use  of  finely-divided  reduced  nickel  as  a 
catalyst  in  chemical  reactions  involving  the 
addition  of  hydrogen  to  unsaturated  organic  com- 
pounds has  of  recent  years  been  the  subject  of 
several  technical  applications.  Although  its  suit- 
ability for  such  reactions  was  first  established  by 
Sabatier  and  Senderens  as  far  back  as  189",   and 

numerous   invocticrnf.inTiq  r?t>nljr»rr  with  it  have  since 

been  published  by  them  and  other  authors,  none  of 
these,  as  far  as  I  am  aware,  deal  very  exhaustively 


with  the  subject  from  a  dynamical  standpoint,  and 
of  course,  from  the  manufacturing  point  of  view, 
the  velocity  of  the  reaction  is  a  most  important 
consideration.  These  earlier  discoveries  of 
Sabatier  and  Senderens  have  received  their  widest 
application  in  "  fat  hardening,"  i.e.,  the  conver- 
sion of  liquid  oils  or  fatty  acids  into  more  valuable 
solid  products. 

The  results  embodied  in  this  communication  were 
obtained  by  the  author  in  1914  during  the  course 
of  some  technical  investigations  undertaken  on  the 
subject. 

The  unsaturated  glyceride  chosen  as  a  starting 
point  for  these  experiments  was  olive  oil,  as  it  was 
the  nearest  approach  to  a  chemical  entity  among 
either  vegetable  or  animal  oils.  In  order  to  avoid 
the  possibility  of  introducing  traces  of  catalyst 
poisons  it  was  considered  better  to  use  the 
naturally  occurring  product,  after  purification, 
than  to  synthesise  olein,  C3Hs(OC1BH3,0)3,  as 
synthesis  involves  the  use  of  materials  which  are 
well  known  to  be  "  poisons  "  even  when  occurring 
in  very  minute  quantities. 

Purification  of  the  oil. 

Caustic  soda  solution,  in  amount  a  little  in  excess 
of  that  required  for  the  neutralisation  of  the  free 
fatty  acids  present,  was  added  to  the  olive  oil. 
The  liquid  was  separated  from  the  soap  which  was 
thrown  out,  washed  several  times  with  water,  and 
dried  in  vacuo.  Analysis  by  the  method  described 
by  Lewkowitsch*  showed  that  the  liquid  glyceride 
was  composed  of  93?^  of  olein.  C,H5(0CI8H330)„ 
and  7%  of  linolin,  CjH^OC^H^O)^  According 
to  Ubbelohde  and  Goldschmidtt  the  percentage  of 
linolin  varies  from  7%  to  10%  of  the  liquid 
glycerides  of  various  samples  of  olive  oil. 

Preparation  of  the  catalyst. 

The  finely-divided  nickel  used  as  catalyst  in  these 
experiments  was  obtained  by  reducing  precipitated 
nickel  hydroxide  in  a  current  of  pure  hydrogen  at 
360°  C,  with  the  usual  precautions  necessary  to 
obtain  a  product  of  high  catalytic  activity.  X 
Enough  catalyst  was  prepared  to  last  through  the 
whole  series  of  experiments,  care  being  taken  that 
its  "  activity  "  remained  unimpaired  by  keeping 
it  out  of  contact  with  air. 

The  hydrogen  employed  both  for  reducing  the 
catalyst  and  carrying  out  the  hydrogenation  of  the 
unsaturated  glycerides  was  obtained  by  electrolysis, 
and  was  of  a  very  high  degree  of  purity. 

Th co re t ical  considera t io n s. 

The  presence  of  7%  of  linolin  (iodine  value  173) 
mixed  with  olein  (iodine  value  85)  makes  it  neces- 
sary in  any  accurate  investigation  of  velocity  of 
hydrogenation  to  find  mathematical  expressions  for 
the  transformation  of  both  glycerides,  as  the  former 
is  responsible  for  13 — 14%  of  the  total  hydrogen 
absorption  of  olive  oil.  The  presence  of  two  sets 
of  double  bonds  in  linolin  gives  rise  to  three  dis- 
tinct possibilities,  either  a  direct  saturation  to 
stearin  or  the  formation  of  olein  (or  its  isomer) 
as  an  intermediate  product.  From  several  con- 
!  siderations  I  am  inclined  to  think  that  the  satura- 
tion of  a  compound  containing  two  sets  of  double 
bonds  may  follow  one  or  all  of  the  above  alternative 
courses  according  to  conditions,  the  determining 
factors  bein.r  (a)  the  nature  of  the  catalyst,  (b) 
its  amount,  and  (c)  its  activity,  together  with  (d) 
the  temperature  at  which  the  reaction   is  carried 


*  Lewkowitsch.    "  Chemical   Technology   and   Analysis   of   Ods. 
Fats,  and  Waxes."  Vol.  1.  p.  560. 

t  "  Handbuch  der  Oele  ur.d  Fette."  Vol.  3.  p.  524. 

X  Sabatier.     "  La  Catalyse  en  Chiaie  Organique."  pp.  54-55. 
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out.  It  is  quite  conceivable,  for  instance,  that  a 
large  amount  of   catalyst   and   high   temperature 

hiiiiM  favour  direct  transformation  of  linolin  to 
stearin.     What  actually  happens  in  normal  prac 

that  the  three  reactions: — Linolin  >  stearin; 
linolin   »  olein  -*  stearin  ;     and     linolin   ►  iso-oloin  ■+ 

inn.  occur  simultaneously,  the  comparative 
extent  depending  on  the  above-mentioned  con- 
ditions fjbbelohdfl  and  Svanoe§  conclude  that  the 
dupanodonic  acid  in  whale  oil  adds  on  four  hydro- 
gen atoms  simultaneoualy,  forming  a  linolic  acid 

hoot  the  intermediate  formation  of  linolenic 
acid.  In  the  case  of  cottonseed  oil,  however,  the 
same  authors  state  that  the  linolic  acid  is  first 
transformed  into  iso-oleic  acid.  It  is  not  intended 
in  the  present  communication  to  enter  into  a  fuller 
discussion  of  this  phase  of  the  subject,  as  it  does 
not  materially  affect  the  immediate  object  in  view, 
namely,  to  show  as  a  basis  for  the  rest  of  this  paper, 
that  the  addition  of  hydrogen  at  constant  pressure 
to  olive  oil  is  a  unimolecular  reaction.  The  following 
equations  were  deduced  on  this  assumption,  and 
tne  agreement  between  the  observed  values  of  the 


where    k.    is    the    velocity    constant    of    the    reaction 
linolin   4-    hydrogen  -»  stearin. 

From  (i)  wo  have  in  the  usual  way  k\  —     log      "       or 

t  a-  i) 

y  =  a  (1-e-M).  .  .  .        (iii.) 

Similarly  from  (ii) 

»=6  I 1     i     '-') (iv.) 

If  x  be  the  total  hydrogen  absorbed  at  the  time  (.  then 

x~y+z=a  (1     e    M)  +  6  (1  -e-*,() 

or     ae -k.t  +  bc   ■k,t  =  (a  +  b)  -  x       ..  .  .  (v.) 

This  expression  enables  us  to  calculate  A-,  and  kt. 

For  at  intervals  of  time  J,  and  t2  we  have  : 

ac  -*rfi  +  be  -*i<i  =  {a-\-b)-xtt 

ae-kit,-\-be-k,t,  =  (a-\-b)- xit  (vi.) 

Putting    e  -*i<i  =  M.  .  .  .(vi.)    and   e-JWi  =  N     ..     (vn.) 

and  choosing  tl  and  t2  so  that  t,-2tl  we  obtain 

aM+6N  =  (a  +  6)-x(l  ..  ..      (viii.) 

aW  +  bK*  =  (a  +  b)-xt!  ..  ..  (,x.) 


TO  HrOQOGEH 
CYL/IVOSR 


Fig.     1. 


hydrogen  absorption  and  those  calculated  from  the 
equations  justifies  this  assumption:  — 
If  a    =   amount   of   hydrogen    necessary    to   saturate 
completely  the  olein  in  olive  oil. 
y   =   amount  of   hydrogen    absorbed    by   the  olein 

in   time   t. 
b   =   amount  of  hydrogen  necessary    to    saturate 

completely  the  linolin  in  olive  oil. 
z    =   amount  of  hydrogen  absorbed  by  the  linolin 
in  time  t. 

then  du 

M 

where    kt    is    the   velocity   constant    of    the    reaction 
olein    —    hydrogen   — *   stearin. 

'!?       )■;  (h-z)    ..        ..        (ii.) 
tit 


*1    («"!/) 


(i.) 


«  Z.  a»gew.    Chcm..  1919.  32.  280  ;   this  J..  1919.  870  a. 


a  and  b  are  known  from  the  iodine  value  of  the 
oil  and  the  relative  proportions  of  olein  and  linolin 
present.  xtt  and  xtt  are  determined  experi- 
mentally. 

Solving  the  equations  (viii)  and  (ix)  in  the 
usual  way  we  get  M  and  N,  and  hence  kl  and  k, 
from  (vi)  and  (vii). 

In  order  to  test  the  validity  of  tho  above  expres- 
sion fe,  and  k2  are  calculated  for  values  of,  say, 
t,  =  l0  minutes  and  f2  =  20  minutes.  With  the  values 
of  fc,  and  k2  so  obtained,  xt  is  calculated  for  the 
remaining  values  of  t,  and  the  values  of  x  com- 
pared with  those  determined  experimentally. 
Figure  1  shows  tho  apparatus  employed  for  the 
determination  of  the  rate  of  absorption  of  hydrogen 
by  olive  oil. 

Into   A,    which   is   conveniently   made   out  of   a 

100  c.c.  pipette,   10  grms.  of  oil  and  the  requisite 

.  amount  of  nickel  are  introduced.     B  is  a  piece  of 
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rubber  tubing  connecting  to  C,  which  contains 
anhydrous  calcium  chloride  to  dry  the  hydrogen. 
D  contains  glass  wool  to  stop  any  liquid  water 
being  drawn  into  C  during  the  evacuation  of  E. 
The  latter  is  of  about  1000  c.c.  capacity  and  gradu- 
ated. It  is  connected,  as  shown,  to  a  hydrogen 
reservoir,  and  also  to  F  containing  water.  The 
apparatus  is  evacuated  and  filled  with  hydrogen, 
these  two  operations  being  repeated  several  times 
to  ensure  the  entire  absence  of  air.  When  the 
apparatus  is  finally  full  of  hydrogen  at  atmospheric 
pressure,  A  is  shaken  at  a  constant  rate  (400  double 
strokes  per  minute)  by  an  electrical  shaking 
arrangement  in  a  bath,  O,  containing  oil  or  other 
suitable  material  and  maintained  at  a  constant 
temperature.  The  absorption  at  atmospheric 
pressure  after  definite  intervals  of  time  is  observed 
by  reading  the  level  of  the  water  in  E  in  the  usual 
way. 

The  arrangement  described  enables  the  rate  of 
absorption  of  hydrogen  to  be  measured  with  con- 
siderable accuracy.  Several  repetitions  of  an 
experiment  yielded  results  in  which  the  maximum 
difference  in  the  absorption  in  a  given  time  was 
only  2%. 

Experimental  results. 
Tn«s  iodine  value  of  the  purified  olive  oil  used  in 
these  experiments  was  86,  corresponding  to  a 
hydrogen  absorption  at  20°  C.  and  760  mm.  of 
815  c.c.  The  values  of  a  and  b  in  equations  viii 
and  ix  are  therefore  708  and  107.  Two  typical 
experiments  carried  out  at  180°  C.  using  1"0%  of 
nickel  as  catalyst  (calculated  on  the  oil)  gave  the 
following  results :  — 


Time 

X 

X 

*, 

*« 

(mins.). 

(observed). 

(calc). 

(oleln). 

(linolin). 

c.c. 

c.c. 

5 

67 

64 

— 



10 

118 

118 

— 



20 

203 

203 

0-00880 

0-068 

30 

265 

269 

— 



60 

428 

416 

— 



90 

BS9 

519 

— 

- 

II. 


Time 

X 

X 

*', 

*» 

(mins.). 

(observed). 

(calc). 

(olein). 

(linolin). 

c.c. 

c.c. 

5 

66 

65 

— 

10 

120 

120 

— 

— 

20 

204 

204 

000884 

0066 

30 

270 

274 

— 

— 

60 

433 

423 

— 

— 

90 

546 

530 

— 

— 

The  observed  and  calculated  values  of  x  at 
10  mins.  and  20  mins.  are,  of  course,  identical,  as 
the  observed  values  in  these  two  cases  were  em- 
ployed for  calculating  fe,  and  fe,  as  already 
described.  The  agreement  between  these  two  sets 
of  values  for  other  values  of  t  is  very  satisfactory. 

"With  the  same  concentration  of  nickel  at  150°  C. 
and  120°  C.  the  values  obtained  were:  — 


Temp.=  120p  C. 

Time 

X 

X 

*, 

k, 

(mins.). 

(observed). 

(calc.). 

(olein). 

(linolin). 

c.c. 

c.c. 

5 

25 

25 

— 

— 

10 

47 

47 

— 

— 

20 

89 

89 

0-00355 

0-021 

30 

131 

130 

— 

— 

60 

226 

225 

— 

— 

90 

294 

299 

— 

— 

The  results  detailed  above  show  that  the  addition 
of  hydrogen  at  constant  pressure  to  a  mixed  un- 
saturated glyceride  such  as  olive  oil  in  the  pres- 
ence of  nickel  as  catalyst  is  a  reaction  of  the  first 
order.  Fokin*  showed  that  the  reaction  between 
oleic    acid    and    hvdrogen    is    a    unimoleeular    re- 


action, according  to  the  equation  k  ■■ 


Part  II. 


1 


!•'- 


The  Function  of  the  Catalyst. 

Sabatiert  considers  the  action  of  the  catalyst  to 
be  due  to  the  alternate  formation  and  decomposi- 
tion of  an  unstable  nickel  hydride.  Variations  in 
the  activity  of  the  catalyst  are  ascribed  to  its 
power  of  forming  different  hydrides,  the  higher 
hydrides  being  more  active  than  the  lower.  Nr> 
physical  or  chemical  evidence  exists,  however, 
which  shows  the  possibility  of  the  formation  of  a 
compound  of  nickel  and  hydrogen.  On  this  theory, 
moreover,  it  would  be  difficult  to  explain  either  the 
influence  of  small  amounts  of  catalyst  poisons  or 
of  catalyst  promoters.  Armstrong  and  Hilditcht 
compare  the  action  of  nickel  in  fat  hardening  to 
that  of  an  enzyme  in  the  hydrolysis  of  glucosides. 

A  good  deal  of  light  can  be  obtained  on  the 
mechanism  of  the  catalytic  action  of  nickel  in  fat 
hardening  from  a  consideration  of  (i)  the  influence 
of  the  pressure  of  hydrogen  on  the  velocity  of 
hydrogenation  and  (ii)  the  temperature  coefficient 
of   the   reaction. 

Influence  of  pressure. 

This  was  determined  by  means  of  a  simple  modifi- 
cation of  the  apparatus  described  in  figure  1,  as 
shown  in  figure  2. 
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— 

20 
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0-030 
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— 

— 
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313 

— 

— 

90 
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The  apparatus  is  filled  in  the  usual  way  (T  being 
left  open)  with  hydrogen  at  the  required  pressure 
from  the  hydrogen  cylinder  (the  highest  pressure 
which  could  be  safely  employed  with  the  glass 
apparatus  was  2  atmospheres).  The  pressure  is 
indicated  on  the  closed  manometers,  R  and  S,  as 


•  Fokin.    J.  Russ.  Phys.-Chem.  Soc.  1908.  40.  276. 
t  "  Die  Hydrierung  duroh  Katalyse."     "  La  Catalyse  en  Chimie; 
Organique."  p.  254. 
t  Proc.  Roy.  Soc,  1919.  A.  96.  137  ;   this  J.,  1919.  780a. 
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w.ll    i-  on  a  pressure  gauge  attached  to  the  hydro- 
.  linder.     When  toe  apparatus  lias  been  finally 
filled    at    the    pressure    indicated    on    K    and    S   the 
pressure  tap,  T,  is  closed,  leaving  only  the  reservoir, 
F,  in  communication  with  the  cylinder.     During 
the  progress  of  the  reaction  the  water  rises  in  E 
and  tails  in  F.     The  pressuro  in   E  at  any  time  as 
r.  1    by   the   manometer,  R,   is  the  pressuro 
I   on  S  and  kept  constant  by  com- 
munication with  the  cylinder)  minus  the  difference 
in  levi  I  in  ilif  water  in  K  and  F.     If  the  diameters 
ii  1   F  are  about  2}— 3  inches,  then  the  final 
pressuro  at  the  end  of  the  absorption  is  only  about 
5  or  6  inches  of  water  less  than  at  the  start.     This 
18   a    very   small    variation   on   a   pressure  of,   say, 
~2    ati  being    only    about    0"75%.      The 

.lined  at  180°  C.  and  pressures  of  1'9, 
l'O,  and  0"8  atmospheres  were  as  follows:  — 


Pressure  =  1-9  atmospheres. 

me  (mlns.). 

i  (observed). 

I  (calc.). 

k,  (oleln). 

5 

139 

139 

10 

223 

00254 

345 

360 

— 

10 

623 

544 



60 

626 

645 

— 

Pressure  =  1 

atmosphere. 

Time  (mlns.). 

x  (observed). 

x  (calc.). 

i,  (olein). 

10 

■Jn 

to 

60 
80 

106 
182 
30G 
394 
468 

104 
183 
308 
402 

474 

00095 

Pressure  =  0-8  atmosphere. 


Time  (mlns.).       x  (observed). 


z(calc). 


i,  (oleln). 


93 

94 

160 

150 

— 

257 

248 

00070 

320 

331 

— 

384 

400 

10 

20 
10 
M) 

90 


The  values  of  i  in  the  foregoing  table  have  been 
:ed  for  pressure  and  represent  the  absorption 
at  20  C.  and  760  mm.  k,  is  the  velocity  con- 
stant for  olein,  calculated  from  equations  viii  and 
ix.  the  calculated  values  for  x  being  derived  from 
tine  expressions.  (In  these  remarks  on  the 
influence  of  pressure  and  likewise  in  the  forth- 
coming consideration  of  the  temperature  coefficient, 
attention  is  confined  to  olein.  fc,  (linolin)  was 
calculated  in  each  ease,  but  naturally  its  value  is 
not  of  the  same  degree  of  accuracy  as  that  of  k, 
(olein)  on  account  of  the  preponderance  of  the  latter 
oonstil  uent). 

I  i      next   table  shows   the   relation   between   the 
re  of  hydrogen  and  the  velocity  constant  k,. 


Pressure  (otm.). 


fr.^-P.1 


0-8 
10 
1-9 


70 

0 16 

00254 


ii-ipuii.', 

OOOUfi 


I       •  the  velocity  constant  of  the  reaction  is  pro- 

nal  to  p1"'  where  p  is  the  pressure  under  which 

the  hydrogen   reacts.     That  this  is  in  accordance 

with  the  requirements  of  the  law  of  mass  action  the 

folio  •■-ideration  will  show  :  — 


The  hydrogenation  is  represented  by  the  equation 
CH1.(C1I1),.CU~C1[.(CU,),.COO.CH,  C„H„COO.CU, 

('![,. (i  11,1  .in- CH.(C11,),.C00.CH  + 311,-  Cl,H„COO.CU 


CU,.(CH,),.CII  =  Cil.(eU,),.COtl.<  II, 


c„u„coo 


.CH, 


For  the  velocity  of  the  reaction  we  have  therefore  : 
cl  e 

~dl 


=     kC„Mu    x   (CH,)* 


i.e.,  it  is  proportional  to  the  third  power  of  the 
concentration  of  the  hydrogen  actually  at  tho  seat 
of  the  reaction,  i.e.,  in  the  oil  or  catalyst.  To 
evaluate  this  we  must  know  the  relation  existing 
between  it  and  the  pressure  of  hydrogen  in  the 
rest  of  tho  apparatus. 

Sioverts,  in  a  series  of  papers  in  the  Zeitsehrift 
fiir  physikalischo  Chcmie  and  Zeitsehrift  fiir 
Klektrochemie,  has  made  a  very  exhaustive  investi- 
gation of  the  solubility  of  hydrogen  in  various 
metals.  He  gives  figures*  for  the  absorption  of 
hydrogen  by  nickel  for  temperatures  from  200°  C.  to 
1600°  C.  and  pressures  up  to  15  atmospheres.  At 
constant  temperature  the  solubility  of  hydrogen  in 
nickel  is  proportional  to  the  square  root  of  the 
pressure.  The  hydrogen  absorbed  is  thus  probably 
in  an  atomic  condition  for  in  tho  equilibrium 
H,Z^2H,  Ch  =  K\/Chs  For  Ch,  in  the  expression 
for  the  rate  of  hydrogenation  we  can  therefore 
substitute  v'Phi  where  P  is  the  pressure  of  the 
hydrogen,  and  we  obtain:  — 

d.c  

•gf     =  *   Coleln    X    (v'Pli)' 

in  other  words,  the  velocity  is  proportional  to  P''s, 
which  is  in  agreement  with  our  experimental 
results. 

The  first  function  of  the  catalyst  is  therefore  to 
absorb  the  hydrogen,  the  absorbed  or  occluded  gas 
being  in  a  highly  "  active  "  condition,  in  all  pro- 
bability in  the  atomic  condition.  The  absorption 
occurs  of  course  through  the  medium  of  the  oil, 
in  which  hydrogen  has  a  solubility  of  5"5%  by 
volume,  at  180°  O.t 

Having  thus  seen  how  the  hydrogen  molecules 
become  "active"  it  will  now  be  of  interest  to 
consider  the  manner  in  which  the  olein  molecule — 
the  other  participant  in  the  reaction — becomes 
reactive.  A  consideration  of  the  temperature- 
coefficient  of  the  reaction  will  help  to  elucidate  this 
point. 

The      temperature  -  coefficient      of      the      reaction 
velocity  (fc,). 

Arrhcnius  explains  the  accelerating  effect  of 
temperature  on  the  velocity  of  a  reaction  by 
assuming  a  mass  action  equilibrium  between 
"  active"  and  "inactive"  molecules,  an  increase 
of  temperature  favouring  the  formation  of  a 
greater  number  of  "  active  molecules."!  This 
conception  is  criticised  by  Lewis  and  Lamble,§  who 
put  forward  arguments  in  favour  of  assuming  the 
existence  of  physically  active  molecules  rather  than 
chemically  active  molecules  in  mass  action  equili- 
brium as  suggested  by  Arrhenius.  On  either  of 
these  views,  and  on  any  reasonable  theory  of 
catalysis,  it  is  clear  that  in  the  case  of  a  catalysed 
reaction  the  temperature  coefficient  must  vary  to 
a  certain  extent  with  the  concentration  of  the 
catalyst.  The  greater  the  concentration  of  the 
catalyst,  the  smaller  should  the  temperature  co- 
efficient be.  As  long  as  the  number  of  "  active  " 
molecules  is  small  the  lowering  effect  of  catalyst 


•  Z.  physik.  Chem..  1911.  591. 

t  Ubbclohdo  and  Svanoe.  Z.  angew.  Chem..  1919.  32,  257  ;    see 
this  J..  1919.  870a. 
:  Z.  physlkal  Chem..  1889.  4.  226. 
§  Chem.  Soc.  Trans..  1915    107.  235. 
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concentration  on  the  temperature  coefficient  will 
be  a  slight  one,  but  if  for  .any  reason,  such  as  the 
presence  of  a  very  large  amount  of  catalyst,  the 
number  of  "  active  "  molecules  is  large  compared 
with  the  number  of  "inactive"  ones,  then  the 
accelerating  effect  of  temperature  is  much  smaller. 

As  shown  in  the  first  part  of  this  communication, 
the  values  of  kl  (the  velocity  constant  for  olein) 
using  1%  of  nickel  at  120°,  150°,  and  180°  were 
0-00355,  0-00587,  and  0'00884  respectively,  which 
are  in  the  ratio  1:1'66:2'5.  Experiments  were 
conducted  at  these  temperatures  using  0'5%  of 
nickel,  the  velocity  contents  being  0"00180, 
0-00305,  and  0-00490  respectively,  which  are  in  the 
ratio  1:1'7:2'7;  with  0'2%  of  nickel  the  correspond- 
ing ratios  were  l:l"7:2'8.  These  results  are 
summarised  in  the  following  table:  — 


Cone,  of  Ni. 

ft  120" 

10 
0-5 
0-2 

1-66                                  2-5 
1-70                                   2-7 
1-70                                  2-8 

Thus  the  temperature  coefficient  is  slightly  dimin- 
ished as  the  concentration  of  the  catalyst  increases. 
This  diminution  is,  however,  only  small  even  when 
the  catalyst  concentration  is  increased  five-fold 
(from  0'2  to  TO),  and  thus  the  total  number  of 
"  active  "  molecules  present  is  small  in  comparison 
with  the  total  number  of  molecules. 

A  glance  at  the  above  figures  will  show  that  the 
temperature  coefficient  of  the  hydrogenation  of  an 
unsaturated  glyceride  like  olein  is  a  small  one,  an 
increase  of  temperature  of  60°  C.  only  increasing 
the  value  of  the  velocity  constant  28  times,  and 
indeed  the  real  value  of  the  temperature  coefficient 
is  even  smaller  than  would  at  first  sight  appear, 
since  at  the  higher  temperature  nickel  absorbs  more 
hydrogen,  and  as  the  velocity  is  proportional  to  the 
third  power  of  the  concentration  of  the  absorbed  or 
"  active  "  hydrogen,  an  appreciable  fraction  of  the 
increase  in  value  of  the  velocity  constant  is  due 
to  this  factor.  In  order  to  arrive  at  the  real  tem- 
perature coefficient  of  the  reaction,  it  becomes 
necessary  therefore  to  allow  for  this  increased 
hydrogen  concentration.  For  the  whole  range  of 
temperatures  investigated  by  Sieverts  (loc.  cit.)  up 
to  the  melting  point  of  nickel  I  find  that  the  influ- 
ence of  temperature  on  the  solubility  of  hydrogen 
in  nickel  can  be  represented  with  considerable 
accuracy  by  the  expression:  — 


1  dm 
mdd 


PO 


(*: 


where  m  is  the  amount  of  hydrogen  dissolved,  the 
temperature  in  degrees  centigrade  and  a  and  /3 
are  constants.  This  equation  on  integration 
gives :  — 


log^-2  =0(0,-80--^  (&Y-0r).. 


(xi.) 


from  which  it  is  calculated  that  an  increase  of 
temperature  of  60°  in  the  neighbourhood  of  200°  C. 
increases  the  solubility  of  hydrogen  in  nickel  114  to 
1"15  times. 

It  is  interesting  to  note  in  this  connection  that 
the  solubility  of  hydrogen  in  oil  also  increases  with 
temperature.  Thus  at  180°  C.  it  is  about  V3  times 
as  great  as  the  solubility  at  120°  C.,*  so  that  the 
relative  increase  in  the  solubility  of  hydrogen 
in  nickel  is  equal  to  the  square  root  of  the  relative 
increase  of  the  solubility  in  oil  (^1"3  =  1"14),  which 
is  additional  evidence  in  favour  of  the  view  put 

•  Ubbelohde  and  Svanoe.  Z.  angew.  Chem..  1919.  32,  257,  280  : 
Bee  this  J.,  1919,  8704. 


forward  in  this  paper  as  to  the  mechanism  of  the 
reaction.  The  increase  in  the  value  of  k,  therefore, 
on  account  of  the  increased  solubility  of  hydrogen 
in  nickel  with  temperature  is  1'5  times  (=  1T5J) 
for  an  increase  of  60°  C.  The  true  value  of 
fc180o/fc120°  is  therefore  only  19  (2'8-^r5),  while 
^i5o°/^i2o°  's  practically  1-45.  These  figures  give 
a  value  for  (£'i  + 10) /&(  of  about  113.  A  low  tem- 
perature coefficient  of  this  order  of  magnitude  is 
generally  associated  either  with  diffusion  catalysis 
or  with  a  photochemical  reaction.  On  account  of 
the  very  vigorous  shaking  of  the  oil  with  the 
catalyst  the  former  possibility  is  excluded,  and  it 
would  appear  therefore  that  the  reaction  is  of  the 
nature  of  a  photochemical  reaction,  due  of  course 
in  this  case  to  infra-red  radiation.  For  the  photo- 
chemical decomposition  of  S03  to  S02  and  02  under 
the  influence  of  ultra-violet  rays,  Coehn  and 
Bacher*  found  that  for  the  temperature  range  50° — 
160°  C.  the  value  of  kt  4- 10  /kt  was  1'2,  which  is  of 
the  same  order  as  the  value  1'13  found  above. 

The  photochemical  equivalent  law  as  developed 
by  Einsteint  postulates  that  a  photochemical  re- 
action takes  place  by  the  absorption  of  quanta  of 
radiant  energy,  one  molecule  being  decomposed  by 
one  quantum  E  equal  to  hv,  where  h  is  Planck's 
universal  constant  and  v  is  the  vibration  frequency 
of  the  radiant  energy  absorbed.  Bodensteint 
applied  this  law  to  several  photochemical  reactions, 
and  found  that  a  small  number  (one  to  four)  of 
quanta  per  molecule  are  absorbed  to  bring  about 
the  reaction  (in  one  case  the  number  was  as  high 
as  nine).  In  recent  years  the  application  of  Ein- 
stein's photochemical  law  has  been  extended  to 
include  radiation  carried  by  long  waves  (infra-red), 
thermal  reactions  being  regarded  as  occurring 
through  the  absorption  of  infra-red  radiation,  the 
energy  transfer  occurring  in  terms  of  quanta  (in 
this  connection  see  Trautz,  Z.  wiss.  Phot.,  1906,  4, 
160;  Richardson,  Phil.  Mag.,  March,  1914). 

Lewis§  has  carried  out  an  exhaustive  investiga- 
tion of  catalysis  in  homogeneous  systems,  and  was 
the  first  to  suggest  that  "  Catalysis  is  essentially 
a  radiation  phenomenon, "tt  a  suggestion  which  is 
supported  by  a  considerable  amount  of  experimental 
evidence  published  in  a  series  of  papers  by  Lewis 
and  others  during  the  years  1914—1918.  For  the 
effect  of  temperature  on  the  velocity  constant  of  a 
reaction,     Marcelin**     has    deduced     thermodyna- 


•     ,,     ,,  .       d  log  k 

mically  the  expression  — -g — 


F 

^T2  ,  where  E  is 

the  energy  absorbed  by  the  molecule  in  excess  of 
the  average  energy  of  all  the  molecules  before  it 
becomes  active.  He  calls  E  the  "  critical  energy," 
a  more  suitable  term  being  "  critical  increment,"  J  J 
as  suggested  by  Lewis  and  Lamble  (Joe.  cit.),  who 
utilise  this  expression  for  the  hydrolysis  of  methyl 
acetate,  the  inversion  of  sucrose,  etc.,  applying  at 
the  same  time  the  radiation  theory  of  catalysis. 

If  we  apply  Marcelin's  equation  (above)  to  the 
hydrogenation  of  olein  we  obtain  by  integration  :  — 

*W_E  (  1    _  J_\ 


log 


fc120«     R  \39E 


=log  1-9 j 


k120'     R  \393      453^" 

hence  E  is  equal  to  3820  calories  per  grm.-mol.  or 
16'2xl0"  ergs.  If  the  reaction  is  photochemical, 
occurring  through  the  absorption  of  one  quantum 

*  Z.EIektrochem..  1907.  13.  545. 
t  Ann.  Physlk.  1912,  37.  832. 
t  Z.  physik.  Chem..  1913.  85.  329. 

5  Chem.  Soc.  Trans..  1914.    105.  2330;  1915.    107.  233;    1910. 
109.  65;    1917.   Ml.  389.  457.  1086:    1918.   113.  471. 
••Comptes  rend.,  1914.    158.  116. 
tt  toe.  cit..  1914.  2336. 

it  Rice  gives  a  mathematical  conception  of  this  in  the  equation 
d  log  k_\c-  \m  4  J  RT 
dt  RT! 

where  Vc  denotes  the  critical  value  of  the  internal  energy  of  a  number 
of  molecules  and  Vm  the  mean  potential  energy  of  the  molecules. 
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(  =  A»)  of  rndiant  energy  per  molecule,  this  figure 
■16*2x10"  ergs)  should  be  equal  to  N/ir,  where  N 
is  the  number  of  molecules  per  grin,  molecule 
(8*15  xlO**),  and  h  (Planck's  constant)  is  equal  to 
r  ■  in  -  Substances  containing  OH,  and  CH 
groups  show  a  characteristic  absorption  band  nt 
about  6'86/i.  If,  therefore,  we  take  the  value  7/i 
for  A,  and  hence 

3x  1010  -      (  /veil  city  of  light  , 

7      Id  «    "     '   V  wuvo  length     / 

ire  gel  for  Si-,-  the  value  1-84x10"  ergs.  Thus  E 
and  Shi-  arc  in  fair  agreement, 

Let  u*  now  consider  the  radiation  emitted  by  the 
catalyst.  Reduced  nickel  is  a  "  full  radiator,"  and 
we  may  therefore  apply  to  it  Wien's  displacement 
law,  i.e. :  — 

Xmax.  T  -6  and  F.\max  =  «'1 5 

where  \m<i.r  is  the  length  of  the  particular  waves 
which  carry  most  of  the  radiant  energy  and  E  Amai 
the  energy  carried  by  the  waves  of  length  Xmax. 
Taking  Lummer  and  Pringsheim's  value  for  b,  i.e., 
3M0X1O*4,  it  is  seen  that  at  the  temperatures  of 
these  experiments  Xmax  is  in  the  neighbourhood  of 
[hue  at   160°  0.   '*<'  have:  — 

Xmax-:  (273+150)     2940>  10    ' 
or  Xmax  =  1  ii. 

It  would  appear  therefore  that  the  unsaturated 
glyceride  becomes  reactive  by  the  absorption  of 
one  (|tiantum  (per  molecule)  of  the  radiant  energy 
emitted  by  the  catalyst,  the  vibration  frequency 
being  that  corresponding  to  the  maximum  radiation. 
Or  again,  if  this  is  the  case,  then  since  the  maxi- 
mum energy  radiated  is  proportional  to  the  fifth 
power  of  the  absolute  temperature  (E  Xmax  =  aTi), 
tin  n  we  should  expect:  — 

278     180 


6=20 


C17H„COO.('H, 
CuH„COO.CH    +  3H, 
C„HMCOO.CH8 


C„H„COO.CH, 
C„HISCOO.CH 
1  „H„0OO.CH. 


absorbed,  there  being  little,  if  any,  diffusion  of 
the  gaseous  impurity  against  the  current  of 
absorbed  hydrogen.  In  order  to  prevenl  any  possi- 
bility of  backward  diffusion  a  "  trap  "  was  inserted 
in  the  apparatus  desenbed  in  figure  1,  between  the 
calcium  ( liloride  tube  and  the  reaction  vessel.  The 
"trap"  consisted  of  a  "bubbling  tubo  "  contain- 
ing any  suitable  liquid  through  which  the  hydrogen 
passed  on  its  way  to  the  oil.  The  apparatus  was 
filled  with  hydrogen  containing  a  certain  percentage 
of  the  gaseous  impurity  under  investigation,  and 
from  the  dimensions  of  the  entrapped  space  the 
percentage  of  impurity  present  at  any  stage  of  the 
absorption  could  lie  accurately  estimated. 

If  the  volume  of  the  "  entrapped  "  space  is  V  and 
the  hydrogen  contains  n  parts  per  unit  volume  of 
the  gaseous  impurity  under  consideration,  then 
V -  nv  is  the  volume  of  pure  hydrogen  originally 
present  in  this  space.  Put  V-nu  =  V0,  then  when 
a:  c.c.  of  hydrogen  have  been  absorbed  by  the  oil, 
the  volume  of  pure  hydrogen  in  the  entrapped  space 
is  \\-nx.  The  partial  pressure  of  the  hydrogen 
at  any  time,  r,  in  which  x  c.c.  has  been  absorbed  is 
therefore  proportional  to  this  quantity. 

when  the  total  gas  pressure  is  '1  atmosphere. 

-5(5-) 

=   <p{c-x)  woere  V0/n=c,  a  constant  for  a  given 
initial   fraction   of   impurity. 
and  n/V  =  0  =  constant. 

It  was  shown  earlier  that  the  addition  of  hydrogen 
at  constant  pressure  to  an  unsaturated  glyceride 
follows  the  unimolecular  law,  and  therefore  for 
olein  we  have  : 


*•»'    _   C2"'3 J. 180  V 
*i:o°         V-'T.i+lL'O  ) 

the  figure  found  by  experiment  being  1*9. 

The  cause  of  the  reactivity  of  the  hydrogen  has 
already  been  explained  when  dealing  with  the  effect 
of  pressure  on  the  velocity  of  tho  reaction,  as  due 
to  absorption  by  the  catalyst,  accompanied  by  a 
splitting  into  atoms.  By  extending  Lewis's  radia- 
tion hypothesis  of  homogeneous  catalysis  to  catalysis 
in  a  heterogeneous  system  as  shown  above,  the  re- 
activity of  the  olein  molecules  can  be  explained. 
We  thus  have  all  the  conditions  necessary  for  a 
reaction  to  occur  between  the  unsaturated  glyceride 
and  the  hydrogen,  both  being  in  an  active  condition 
through  the  instrumentality  of  the  catalyst. 

Part  III. 

The  Influence  ok  Foreign  Gases  on  the  Catalyst 

(Catalyst  Poisoning)  and  on  the  Velocity 

of  Hydkogenation. 

It  has  already  been  shown  that  the  first  function 
of  the  catalyst  is  to  absorb  hydrogen,  and  that  the 
power  of  absorption  is  proportional  to  •/ p  where  p 
i-  the  hj'drogen  pressure.  Further,  it  was  proved 
that  the  velocity  of  hydrogenation  of  olein  is  pro- 
portional to  the  third  power  of  the  "  active  " 
hydrogen  in  accordance  with  the  equation  :  — 


and  therefore  proportional  to  p'*a.  On  this  account 
alone  the  presence  of  gaseous  impurity  will  have 
an  appreciable  retarding  effect  on  the  rate  of  a 
heterogeneous  reaction  of  this  type,  since  there  is 
an  accumulation  of  the  impurity  as  the  hydrogen  is 


dx 
dt 


=  Ip1  s  (o  -  x) 


p  being  the  pressure  of  hydrogen.     With  the  pure 

gas   at   constant  pressure,   this   of   course   resolves 

itself  into  k(a-x). 

For    hydrogen    containing    a    gaseous    impurity, 

therefore,   if  this  impurity  has  no  further  action 

than  lowering  the  partial  pressure  of  the  hydrogen 

the  reaction  velocity  is  represented  by 

dx 

-fa    =   k  $  (a-x)  (c-x)  l« 

=    t,  (a-x)  (c-x)*-6  ..  ..         (xii-) 

where  0  and  c  have  the  significance  mentioned  above 
Thus  we  have 

'  dt  (xiii.) 


Jlo-vS-xvy* 


In  order  to  integrate  this  expression   it  is  trans- 
formed thus : 


dt 


r     -    -  =*/* 

J  (a  -  x)  (c  -  x)  y/C  -  X        J 


Substituting  y  for  n/c-x,  enumerating  the  other 
factors  containing  x  in  terms  of  y,  and  resolving 
into  partial  fractions,  we  obtain 

2  r  A>.'/_  c  *»  ~\^fai 

-a-c\_J    j,'        J  >f  -(<*-«)  J         J 

Integrating  and  re-substituting  v'c-x,  etc.,  we 
have 


"  |_   % .    x 


ay-c- 


log 


-^c-x- yc 


Vc-x+v'c 


5T~ 

■a 
-Jo 
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and  therefore 


i  _2_    r  i 

t  '   C-O  I    y/( 


leg. 


Wi 


1  1 

\/c—  r     2v/c  — a 
Vc  -  a)(\/<r  +  Vc-o) 


(Vc  -  x  +  Vc  -  a)(Vc  —  Vc 


•-a)  J 


This  expression  holds  good,  of  course,  only  for  pure 
tri-olein.  When  another  unsaturated  glyceride  is 
present  as  well,  such  as  linolin  in  olive  oil,  allow- 
ance has  to  be  made  for  this.  The  velocity  expres- 
sions for  olive  oil  using  pure  hydrogen,  were  de- 
duced in  Part  I.  (equations  viii.  and  ix.),  the  ex- 
perimental results  agreeing  well  with  the  theore- 
tical deductions.  The  deduction  of  a  similar  per- 
fectly valid  expression  for  the  transformation  of 
■olive  oil  in  the  presence  of  hydrogen  containing 
foreign  gases  would  become  very  complicated, 
■while,  on  the  other  hand,  treating  olive  oil  as  if 
the  liquid  glyceride  consisted  only  of  olein  gives 
rise  to  a  considerable  error,  as  will  be  seen  from 
the  following  table  for  olive  oil  and  pure  hydrogen  : 


Time  (mins.). 

x  (absorption). 

*=   \   log    ^L_ 
t           a-x 

10 
20 
40 
60 

80 

92 
155 
254 
347 
419 

00119 
0-0105 
00966 
00944 
00992 

Thus  k  is  by  no  means  constant.  The  drop  in  the 
value  of  k  is  most  marked  in  the  initial  stages  of 
the  reaction,  as  would  be  expected  from  the  con- 
siderably greater  velocity  of  transformation  of 
linolin  than  of  olein  (see  Part  I.).  When  the  ab- 
sorption has  reached  150  c.c.  practically  all  the 
linolin  has  disappeared,  and  the  fall  in  value  of  k 
becomes  considerably  smaller  and  more  gradual. 
By  confining  our  calculations  therefore  to  absorp- 
tions above  this  figure,  equation  (xiv.)  will  express 
to  a  first  approximation  the  course  of  the  reaction 
with  olive  oil  and  hydrogen  containing  a  foreign 
gas  which  acts  only  as  a  diluent.  Experiments 
were  conducted  with  hydrogen  containing  several 
different  foreign  gases.  We  will  confine  our  atten- 
tion to  three  of  them,  which  are  typical  of  the  rest 
namely  :  — 

(a)  Nitrogen,  as  typical  of  gases  which  undergo 
no  chemical  action  with  or  under  the  influence  of 
■either  the  catalyst,  glyceride,  or  hydrogen. 

(b)  Carbon  monoxide,  as  typical  of  gases  which 
undergo  a  transformation  with  hydrogen  in  the 
presence  of  the  catalyst. 

(c)  Hudrogen  sulphide  as  typical  of  gases  which 
unite  with  the  catalyst. 

Influence  of  nitrogen. 

The  nitrogen  used  was  passed  several  times  over 
heated  copper  to  ensure  the  complete  absence  of 
oxygen,  and  then  mixed  with  the  hydrogen  in  the 
required  proportion.  The  rate  of  absorption  by 
olive  oil  was  compared  with  that  of  pure  hydrogen 
under  the  same  conditions  (1%  of  nickel  and  180° 
C).  The  volume  of  the  "trapped"  space  was 
95  c.c,  i.e.,  as  the  absorption  occurs  the  nitrogen 
accumulates  in  this  space.  Using  hydrogen  con- 
taining 3%  of  nitrogen,  the  absorption  proceeded 
as  shown  in  the  next  table,  compared  with  pure 
hydrogen. 

For  hydrogen  containing  3%  nitrogen  the  value 
of  c  in  equations  (xii.),  (xiii.),  and  (xiv.)  is  3072, 
since  d  =  0'03,  V  =  95,  and  V„  =92-15.  The  value  of 
a  in  equation  (xiii.)  is,  of  course,  the  total  hydrogen 
absorption  corresponding  to  the  iodine  value  of  the 


oil  (=815).     On  substituting  the  values  of  x  found 
above  in  equation  (xiv.)  it  was  evident  that  the 

Concentration  of  nickel  =  V0%. 


i    Hydrogen  containing  3%  of  nitrogen. 
Pure  hydrogen.                           a: = absorption  (c.c). 

Time 
(mins  ). 

Absorption 
(c.c). 

Time 
(mins.). 

X 

First  expt. 

X 

Second  expt. 

5 

50 

5 

1 

48 

49 

10 

92 

10 

89 

87 

20 

155 

20 

147 

138 

40 

254 

40 

217 

205 

60 

347 

60 

259 

246 

80 

419 

80 

296 

280 

absorption  fell  much  more  rapidly  than  is  repre- 
sented in  that  equation.  Thus,  the  relative  value 
of  k  dropped  from  60  to  40  in  the  period  from  20  to 
80  minutes,  which  is  a  much  greater  fall  for  the 
same  range  of  absorption  than  the  error  introduced 
by  regarding  olive  oil  as  olein,  and  which  amounts 
for  the  range  of  absorption  under  consideration  to 
a  fall  of  about  10% .  It  has  been  tacitly  assumed  by 
many  investigators  on  catalysis  that  nitrogen  is 
merely  a  diluent,  but  it  is  quite  clear  from  the 
above  results  that  it  has  some  further  action  than 
mere  dilution;  (fig.  3  shows  this  quite  clearly).  All 
the  nitrogen  could  be  recovered  at  the  end  of  the 
experiment,  and  no  trace  of  ammonia  could  be  de- 
tected, showing  that  there  is  no  chemical  action  of 
nitrogen  either  with  the  catalyst  or  with  the  hydro- 
gen. Its  action  must  therefore  be  physical,  pro- 
bably diminishing  the  power  of  the  catalyst  for  oc- 
cluding hydrogen*  (over  and  above,  of  course,  the 
obvious  diminution  of  the  amount  of  hydrogen  oc- 
cluded owing  to  a  diminution  in  the  partial 
pressure  of  the  gas).  The  activity  of  the  catalyst 
will  therefore  diminish  as  the  nitrogen  accumulates, 
i.e.,  as  x  increases.  In  order  to  follow  the  course  of 
the  reaction  therefore,  a  term  must  be  introduced 
into  equation  (xii.)  to  denote  the  falling  activity  of 
the  catalyst,  i.e., 

-£  =  k{f)b.(a-x)(c-x)i-> 

Where  (/)&  is  a  function  of  the  activity  of  the 
catalyst,  this  function  is  of  the  form  b-x,  since  the 
activity  diminishes  as  the  nitrogen  increases  and 
nitrogen  increases  as  x  increases.  We  have  there- 
fore :  — 


dx 
dt 


=  fc(a-x)(&-x)(c-x)i& 
dx 


/   (a-x)(b-x)(c-x)y/c-x-kl  At 


Integrating  the  expression  in  the  same  manner  as 
equation  (xiii.)  we  obtain  :  — 


(a-b)(c-b)(c 


1      f  b-a 
~a)  '  «"      \_  y/c 


y/c-x     2-y/c-a 


a      (y/c  -  x  —  ye  -  a)(y/c  +  y/c  -  a)        J1  ~c 

0g        (y/C-X  +  y/c^a)(y/~C  -  y/C^Cl)  WC  ~  & 

i  (y/o  -x  — 

log     v-» 

(•^/C  -  X 


-y/C-b)(y/C  +  y/C-b)l 
+  y/c  -  b)(y/c  —y/c-  ft)  J 


■(XV.) 


*  Bancroft  (Amer.  Electrochera.  Soc.  Oct..  1917)  comes  to  an 
analogous  conclusion  in  an  article  on  "  Poisoning  of  catalytic  agents." 
He  refers  to  the  synthetic  ammonia  process  (Haber).the  decom- 
position of  hydrogen  peroxide  in  presence  of  platinum,  the  Sabatler 
hydrogenation  process,  etc..  and  concludes  that  actions  of  "  poisons 
(solid,  liquid,  or  gaseous)  on  catalysts  is  due  to  the  occurrence  of 
an  adsorption  process,  which  interferes  with  the  normal  adsorption 
of  the  reagents." 
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The  value  of  b 
of  nitrogrn  we 

is  thus  found  to  be  500,  and  for  S 
have  the  following  results  :  — 

Time  (mlm.). 

x  (absorption  In  c.c). 

it  (a  -  M(c  -  6)(c  -  a) 
(from  equation  xv.). 

20 
40 
80 

147 
•J17 
296 

0115 

01U4 
U-104 

Similarly,  with  0"5%  of  nickel  the  rate  of  absorption 
«  .is  :  — 

Cone,  of  catalyst- 0-5%. 


Pure  hydrogen. 

Hydrogen  containing  3%  of  nitrogen. 

Time         Absorption 
(niins.).             (C.C.). 

Time           Absorption          U  <o  -  b) 
(mint.).              (c.c.).           (e-O(e-a) 
(from  equa- 
tion XV.). 

20                    80 

40                  142 

60                  162 

100                   263 

200                  411 

20                     74                      — 

40                    121                        — 

60                    136                     0046 

100                    197                     0041 

226                    319                    0-043 

M> 


.80 


| 


20    - 


fi 

c 

f 

/      /A 

1 

/     / 

1   / 

/ 

f  / 

/ 

1  /  ■ 

/ 

i// 

/// 

//' 

AX 

S>     ,      , 

1 

100  200  300 

Hydrogen  absorbed  (c.c.). 


500- 


A.  Absorption  curve  for  pure  hydrogen. 
B.  Absorption  curve  for  hydrogen  containing  3%  nitrogen. 
C .  Theoretical  curve  for  3%  diluent  gas  (drawn  from  equation  xiv.). 

Fig.  3. 


The  value  of  b  was  thus  found  to  be  independent 
of  the  concentration  of  nickel,  but  varies  with  the 
nature  of  the  gas  and  its  concentration.  This  is 
the  result  that  one  would  expect  from  the  manner 
in  which  6  was  deduced.  It  was  suggested  that  some 
nitrogen  was  adsorbed  or  occluded  on  the  surface 
of  the  catalyst,  and  the  amount  so  occluded  would, 
ceteris  paribus,  be  proportional  to  the  surface, 
which,  in  its  turn,  is  proportional  to  the  concentra- 
tion of  the  catalyst.  When  the  catalyst  concentra- 
tion is  reduced  therefore  the  amount  of  occluded 
nitrogen  is  reduced  in  the  same  proportion. 

Similarly,  a  and  b  are,  of  course,  independent  of 
the  catalyst  concentration,  while  c  varies  with  the 
concentration  of  nitrogen  in  a  manner  easily  calcu- 
lated from  equation  (xii.). 

Thus  the  explanation  given  on  the  foregoing  page 
of  the  mechanism  of  the  "  poisoning"  action  of  an 
indifferent  gas  is  in  entire  accordance  with  the 
experimental  evidence. 

Influence  of  carbon  monoxide. 

The  carbon  monoxide  was  prepared  by  the  action 
of  sulphuric  acid  on  sodium  formate  and  was  freed 
from  carbon  dioxide  by  washing  with  caustic 
potash  solution.  The  "  poisoning  "  effect  of 
■ arbon  monoxide  is  very  considerably  greater  than 
that  of  nitrogen.  In  these  experiments  a  catalyst 
of  higher  activity  was  employed  in  order  to  carry 
out  the  reaction  in  reasonable  time.  The  com- 
parison between  the  rate  of  absorption  of  hydrogen 
when  pure  and  when  containing  various  propor- 
tions of  carbon  monoxide  will  be  seen  from  the  fol- 
lowing figures :  — 


The  above  results  are  shown  graphically  in  fig.  4.. 
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H     100 
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Hydrogen  absorbed  (c.c). 
Fig.  4. 

In  the  experiments  of  the  first  series,  with  0'2, 
0'5,  and  1"0%  CO,  the  carbon  monoxide  was  almost 
completely  converted  into  CH(,  whilo  with  2'0%  of 
CO  85%  of  it  had  been  so  converted.  Armstrong 
and  Hilditch*  obtained  an  almost  identical  result. 

The  products  of  the  reaction  of  carbon  monoxide 
and  hydrogen,  i.e.,  methane  and  water,  depress  the 


•  Proc.  Roy.  Soc,  1919.  A.  96.  144. 


Concentration  of  nfcfcei  =  0'5%. 


Pure  hydrogen 

Hydrosen  containing 

Hydrogen  containing 

Hydrogen  containing 

Hydrogen  containing 
20%  of  CO. 

"- -.,  of  CO. 

0-5%  of  CO. 

10%  of  CO. 

Time 

Absorption  (c.c.). 
Observed     Calculated* 

Time         Absorption 

Time       1  Absorption 

Time         Absorption 

Time         Absorption 

'mins.). 

t  mins.).              (C.C). 

(mins.).           (c.c). 

(mins.).           (c.c). 

(mins.).            (c.c). 

10 

121 

121 

10                  100 

10 

90 

10 

79 

10                  41 

20 

187 

187 

•Jll                     140 

20 

124 

20 

107 

20                  77 

40 

28] 

40                   202 

40 

166 

40 

141 

40                 103 

80 

449 

461 

80                   304 

80 

222 

80 

174 

80                  128 

120 

679 

Wl 

120                  383 ' 

120 

262 

140 

216 

104                  142 

_ 

233 

346 

287 

294 

225                  195 

— 

— 

— 

—                   — 

293 

371 

— 

264                  206 

•  From  equations  viil.  and  lx. 
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activity  on  the  same  grounds  as  nitrogen,  and,  in 
addition,  the  carbon  monoxide,  in  order  to  undergo 
reaction,  absorbs  some  of  the  energy  emitted  by  the 
catalyst,  which  would  have  been  used  for  the  hydro- 
genation  of  the  oil.  Hence  the  very  great  "  poison- 
ing "  effect  of  carbon  monoxide. 

Concentration  of  nickel  =  l'0%. 


I. 

II. 

Pure  hydrogen. 

Hydrogen  containing  20%  of  CO 

Time  (mins.). 

Absorption  (c.c.) 

Time  (mins.). 

Absorption  (c.c.) 

5 

100 

5 

72 

10 

163 

10 

91 

20 

236 

20 

111 

30 

287 

40 

145 

40 

341 

90 

202 

50 

389 

218 

218 

Other  gases  investigated  were  found  to  fall 
naturally  into  one  or  other  of  the  three  groups  men- 
tioned, which  furnish  a  convenient  classification  of 
gaseous  catalyst  poisons  :  — 

(a)  Gases  of  which  the  "  poisoning  "  action  is 
purely  a  physical  one,  consisting  of  two  factors, 
namely,  the  lowering  of  the  partial  pressure  of  the 
hydrogen  and  the  diminution  of  the  power  of  the 
catalyst  for  absorbing  or  occluding  hydrogen. 
Nitrogen  is  a  typical  example  of  this  class. 

(6)  Gases  which,  in  addition  to  having  the 
physical  action  of  the  former  class  (either  them- 
selves or  in  the  form  of  their  transformation  pro- 
ducts) undergo  a  chemical  change  in  the  presence 
of  the  catalyst.  The  "poisoning"  influence  of 
this  group  is,  speaking  generally,  much  greater 
than  that  of  the  former  group,  a  possible  explana- 
tion of  this  being  that  not  only  do  they  diminish 
the  "absorptive"  power  for  hydrogen  of  the  cata- 
lyst, but  also,  being  occluded  on  the  immediate 
surface  of,  or  even  dissolved  in  the  catalyst,  they 
absorb  some  of  the  "  energy  "  emitted  by  the  cata- 
lyst, becoming  themselves  reactive.  Carbon 
monoxide  is  typical  of  this  class. 

(c)  Gases  which  are  able  to  react  chemically  with 
the  catalyst  itself,  forming  stable  compounds  at  the 
temperatures  employed.  The  mode  of  action  of 
these  poisons  is  self-explanatory.  Hydrogen  sul- 
phide was  found  to  belong  to  this  class. 

Summary. 

(1)  Equations  are  derived  for  the  rate  of  addition 
of  hydrogen  to  mixtures  of  unsaturated  glyoerides, 
using  nickel  as  a  catalyst.  The  reaction  between 
pure  hydrogen  maintained  at  a  constant  pressure 
and  an  unsaturated  glyceride  is  of  the  first  order. 
The  more  highly  unsaturated  glyceride  (linolin) 
takes  up  hydrogen  at  a  very  considerably  greater 
rate  than  olein. 

(2)  The  role  played  by  the  catalyst  is  discussed 
from  the  results  of  experiments  on  the  influence  of 
the  pressure  of  hydrogen  and  of  temperature  on  the 
velocity  of  the  reaction.  It  was  found  that  the 
rate  of  saturation  of  olein  (containing  three  double 
bonds)  was  proportional  to  p1'*  where  p  is  the 
pressure  of  hydrogen,  which  is  in  accordance  with 
the  view  that  the  hydrogen  becomes  active  through 
its  absorption  by  the  catalyst — Sieverts  having 
shown  that  such  absorption  is  proportional  to  Vp — 
with  a  dissociation  of  the  hydrogen  molecules  into 
atoms.  The  temperature  coefficient  of  the  velocity 
constant  was  found  to  be  small,  an  increase  of  10° 
in  the  temperature  for  the  range  investigated  > 
(120°— 180°  C.)  only  increasing  the  velocity  1T3 
times,  thus  suggesting  a  photochemical  reaction, 
the  molecules  of  olein  being  brought  into  an  active 


condition  by  absorption  of  infra-red  radiation 
emitted  by  the  catalyst — a  conception  of  catalysis 
first  put  forward  by  Lewis  and  Lamble  (loc.  cit.) 
for  the  hydrolysis  of  methyl  acetate  in  a  homo- 
geneous system,*  the  catalyst  being  the  hydrogen 
ion. 

(3)  The  mode  of  action  of  "  gaseous  catalyst 
poisons  "  is  illustrated  and  discussed.  Such  action 
may  be  a  purely  physical  one,  or  it  may  be  chemical 
in  the  sense  that  the  "  poison  "  is  capable  of  react- 
ing either  with  or  in  the  presence  of  the  catalyst. 

In  conclusion  the  author  desires  to  express  his 
thanks  to  Messrs.  Lever  Bros.,  Ltd.,  for  permission 
to  publish  these  results,  and  in  particular  to  Mr. 
Buchanan  and  Mr.  Tainsh  for  the  great  interest 
they  showed  in  the  progress  of  the  investigation. 

Research  Laboratories,  Port  Sunlight. 
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THE   SOFTENING   OF   PLASTIC   MATERIALS 

DETERMINED   BY   THE    WIDNEY   RESILIO- 

METER  AND  EXPRESSED  GRAPHICALLY. 

BY  ALAN  SPEEDY. 

It  has  long  been  customary  to  compare  plastic 
materials  by  such  tests  as  melting  point,  twisting 
point,  penetration,  etc.  These  tests  in  the 
author's  opinion  are  valuable  up  to  a  certain 
point,  but  are  not  easily  reproducible  and  do  not 
give  any  indication  of  the  various  changes  taking 
place  under  heat.  It  is  for  this  reason  that  the 
following  method  has  been  adopted. 

The  instrument  used  for  carrying  out  this  test 
was  the  AVidney  Resiliometert  (Fig.  1),  which  was 
adapted  so  that  with  a  presser  foot,  C,  of  J  in. 
diameter,  the  weight,  I,  gave  a  pressure  of 
2001b.  per  sq.  in.  The  metal  base,  D,  was  replaced 
by  ebonite,  in  order  that  loss  of  heat  through  con- 
duction should  be  as  little  as  possible.  The  details 
of  the  machine  can  be  seen  from  Fig.  1 ;  the  large 
dial,  A,  is  graduated  in  100  divisions,  each 
1-1000  in.,  so  that  one  revolution  of  the  large 
pointer  or  hand  is  equivalent  to  an  elevation  of 
1-10  in.  travel  by  the  presser  foot.  When  the 
material  is  more  than  1-10  in.  thick  the  hand  will 
revolve  more  than  once  around  the  dial,  the 
number  of  revolutions  being  indicated  on  the  small 
dial  B. 

The  operations  are  as  follows: — The  thickness  is 
first  determined  by  placing  the  sample  between 
C  and  D,  the  normal  thickness  being  read  off  on 
the  dial.  The  spring-catch,  E,  is  now  released, 
holding  the  weight,  I,  and  the  quadrant,  F, 
allowed  to  swing  until  the  pressure  is  put  on  the 
upper  end  of  presser  foot,  G,  at  the  top  of  dial. 
This  forces  the  foot  into  material  until  it  reaches 
the  limits  of  compression  as  the  result  of  the  weight 
applied ;  the  reading  on  the  dial  at  that  time  is 
taken  and  compared  with  the  normal  or  original 
thickness.  For  example,  a  sample  having  a  normal 
thickness  of  100  mils  (a  mil  =  l/1000  in.)  gave  a 
reading  at  200  lb.   per  sq.  in.  of  25,  i.e.,   at  this 


•  Lewis  has  recently  begun  to  consider  heterogeneous  reactions 
from  the  point  of  the  radiation  hypothesis  (Chem.  Soc.  Trans.  1919. 
1 1 5.  189* 

t  Manufactured  by  the  Widney  Co..  322.  South  Jefferson  Street. 
Chicago. 
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pressure   the   material    would   show    a   compression 
of  25%. 


tained  at  the  requited  temperature  for  a  few 
minutes  to  ensure  that  the  sample  is  uniform 
throughout.  It  is  then  quickly  taken  out,  its 
compression  taken  and  replaced  in  the  bath,  the 
temperature  of  which  is  then  raised  at  the  rate 
of  about  4°  F.  a  minute  to  the  next  reading,  the 
-ample  being  tested  at  every  10°  F. 

When  dealing  with  complex  substances  which  have 
no  definite  constant,  the  value  of  these  curves  wifl 
be  at  once  apparent.  The  author  has  found  the 
curves  most  instructive  and  of  great  assistance  in 

Degrees  Fahrenheit, 

Ml     70     SO     IK)    100    110    120    ISO   140 

3= 


A.  Dial.        B.  Revolution  counting  dial.        C.  Presser  foot.  I1- 

B.  Bpms    catch.        P.  Quadrant.        O.  Upper    end  ol 

pram     foot.        H.  Transmission      plunger.        I.  Weight.  K. 
Toothed  pivot. 

Fig.  1. 

{'reparation  of  test  piece. — A  sample  of  con- 
venient size  for  testing  is  2'5"x0-5"x0'100"  thick 
and  is  easily  obtainable  by  aid  of  a  small  mould, 
the  shape  of  the  sample  permitting  several  tests  to 
be  determined   throughout    its  length. 

"Softening.'' — The    procedure    is   as   follows:  — 


A.  Siak  gutta  percha  (low  grade).         B.  Balata  (low  grade).    C. 
Batata  (low  grade).         IX  Leaf  gutta  percha  (high  grade). 


40 


00 


Pressure  :    200  lb.  per  ?  q.  in. 
Degrees  Fahrenheit. 
70  80  90  10° 


120 


130 


140 


150 


\.  Mexican    oil    pitch. 
1 >.  Medium  coal  tar  pitch. 


h.  Tough    oil    pite 
E.  M.H.X.  (bitumen). 
p  itch. 


Asphaltum. 
F.    Trinidad 


A  test  piece,  which  should  be  moulded  about  twelve 
hours  before  testing,  is  placed  in  water  at  60°  F. 
or    lower,    depending    on    the   sample,    and    main- 


controlling  running  batches  of  material. 

In  conclusion,  he  desires  to  thank  Mr.  A.  Manning 
for  assistance  in  carrying  out  tests. 
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Pressure  :    200  lb.  per  sq.  in. 
Degrees  Fahrenheit. 
90        100       110       120 


130       110 


150 

— I 


A    Paraffin  wax   (melting   pt.    120°   F.).        B.  Earth   wax.        C. 

Coresin   brown.        IX  Paraffin  wax   (melting  pt.    138°   F.).        E. 

Montau  wax. 

Softening 
WAXES 


T»mp. 
•J. 

Compression.  %. 

Paraffin. 
120°. 

Earth,      i    Ceresin 
( Brown), 

Paraffin. 

138°. 

Mo 
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40 
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41-5 
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20 
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20 
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2-5 
100 
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630 
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20 
20 


3-5 

40 


GUTTA  PEECEA  AND  BALATA. 


Compression.  %, 


Temp. 
°F. 


Sink  UP. 


Balata 
(low  grade). 


Balata 
j  (high  grade). 


Leaf  G.P. 
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10 
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2  5 
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80 
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30 

30 
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120 

— 
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— 

— 
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— 

— 

— 

Graph  3 


PITCHES. 


Compression, 


M.R.X. 

Medium  j    (bitu- 
coal     i    men) 
tar.      '  mineral 
rubber. 


Trini- 
dad. 


130 
135 
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- 

- 

- 
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See 
Graph  1 

A 

B 

c 

D 
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30 

4-5 
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INDUSTRIAL  FILTRATION 

BY    IIKNUY   II.    l'ABKIt. 

Hi.  first  important  step  in  the  approach  to  a 
problem  of  nitration  is  the  determination  whether 
or  not  the  solids  may   Ih-  separated  from  the  liquid 

content  by  (he  agency  of  a  filter  medium,  and  for 

this  purpose  a  preliminary  settling  test  should  be 
made.  A  graduated  pease]  filled  with  the  slurry  in 
question  ami  maintained  at  a  given  temperature 
will  give  much  useful  information,  which  may  bo 

supplemented  by  a  microscopical  examination  of 
the  various  particles.  If  there  are  particles  in 
suspension  which  exhibit  Brownian  movement,  I 
would  be  inclined  to  classify  the  problem  as  one 
not  adapted  to  the  ordinary  methods  of  filtration, 
viz.,  the  separation  of  the  solid  from  the  liquid  by 
means  of  a  porous  medium. 

Following  this  test,  a  very  simple  apparatus  may 
be  used  in  order  to  obtain  data  as  to  the  character, 
size,  and,  in  many  cases,  method  of  operation  of 
the  filter  capable  of  handling  the  problem.  It  con- 
sists of  a  frame  of  brass  tube  J  in.  in  diameter, 
the  lower  side  of  which  is  perforated.  Over  this 
frame  is  sewn  canvas  or  some  other  common  filtering 
medium,  forming  a  paddle  or  filter  leaf.  This  leaf 
is  approximately  3J  in.  square,  having  J  sq.  ft.  of 
active  filtering  surface.  This  test  filter  leaf,  con- 
nected to  a  AVoulff's  bottle  exhausted  by  a  vacuum 
pump,  is  introduced  into  the  slurry,  which  has  been 
brought  to  the  temperature  at  which  it  wrill  be 
filtered,  kept  thoroughly  agitated.  The  solids  form 
as  a  cake  upon  the  filter  leaf,  the  liquid  being  drawn 
through  and  caught  in  the  AVoulff's  bottle.  After 
a  cake  of  the  desired  thickness  has  been  formed 
the  lent  with  the  adhering  cake  may  be  removed  and 
introduced  into  water,  which  is  drawn  through  the 
cake,  expelling  the  filtrate  and  washing  the  solids. 
After  washing  has  been  completed  the  leaf  with 
the  adhering  cake  is  suspended  in  the  air  with  the 
suction  still  on  to  remove  excess  of  moisture.  The 
cake  may  now  be  discharged  from  the  leaf  by  dis- 
connecting it  from  the  Woulff's  bottle  and*  subject- 
ing the  leaf  to  a  puff  of  air  blown  through  its  hollow- 
frame.  This  simple  test  will  supply  data  from 
which  to  calculate  the  area  of  active  filtering 
surface  required  to  handle  a  given  problem  under 
the  prescribed  conditions. 

Filtering  problems  fall  naturally  into  three  dis- 
tinct groups  :  — 

The  first  group  embraces  those  slurries  in  which 
the  suspensions  are  fine,  but  not  of  a  colloidal 
character;  those  slurries  which  contain  slow-filter- 
ing suspensions  in  large  or  small  bulk;  and  those 
slurries  which  by  reason  of  a  relatively  small 
amount  of  suspended  matter  require  merely  clari- 
fication. 

The  second  group  embraces  those  slurries  con- 
taining relatively  free-filtering  suspensions — 
slurries  which  permit  the  liquid  content  to  be 
separated  readily  from  the  solids,  where  the  solid 
content  is  of  considerable  bulk,  crystalline,  or 
definite  in  its  form. 


The  third  group  embraces  those  slurries  which  are 
principally  mother  liquors,  containing  relatively 
large  crystals,  in  which  the  liquid  content  can  bo 
drained   readily   and   the  crystals  washed  easily,  the 

principal  problem  being  the  automatic  and  easy 
handling  or  the  solids. 

In  the  first  group,  in  which  the  suspensions  are 
fine  and  the  slurries  slow    in  filtering,  the  engineer 

has  two  problems  confronting  him     the  problem  of 

large  area  of  filter  surface  and  that  of  keeping  the 
filter  surface  dean.  The  filter  press  is  probably  the 
best   known    typo   of   filter   equipment   in   use. 

A  process  of  filtration  invented  by  (Jeorge  Moore 
has  been  extensively  employed  in  metallurgical 
work.  This  process  involves  the  use  of  filter  loaves, 
operating  in  an  open  tank.  These  leaves  are 
frames  of  pipe,  usually  rectangular  in  shape,  over 
which  arc  sewn  filter  cloth  completely  encasing  the 
frames  and  forming  a  hollow  shallow  chamber  with 
ribs  spaced  equidistant  across  the  face  of  the  leaf 
to  prevent  the  two  faces  of  the  cloth  from  touching. 
The  pipe  constituting  tho  lower  edge  of  the  frame 
is  perforated.  When  the  leaf  is  submerged  in  the 
slurry  to  be  filtered  and  suction  applied,  this  suc- 
tion is  translated  throughout  the  entire  space 
within  the  leaf,  causing  the  liquid  to  pass  rapidly 
through  the  cloth,  leaving  the  solids  deposited 
upon  the  outside  surfaco  in  the  form  of  an  adhering- 
cake.  Many  of  these-  leaves  are  attached  to  a 
common  header,  and  may  be  enclosed  in  a  con- 
tainer for  use  with  either  suction  or  pressure.  The 
simplicity  of  this  construction  permits  the  use  of 
very  large  areas  of  filtering  surface  at  a  relatively 
low  cost. 


Rotary  Filter— Zenith  Type, 
(la  operation.) 


In  reference  to  tho  handling  of  problems  in  the 
second  group,  viz.,  slurries  which  are  relatively 
free-filtering  and  build  a  substantial  firm  filter 
cake  quickly,  the  rotary  filter  is  the  most  desirable 
type  to  use.  The  rotary  filter  made  its  first  appear- 
ance in  Belgium  about  fifty  years  ago,  and  con- 
sisted of  a  headed  barrel  rotating  about  its  long 
axis.  The  face  of  the  drum  was  perforated  and 
covered  with  a  filtering  medium  held  in  place  by 
winding  cords.  This  machine  was  used  for  trie 
filtration  of  salts  and  proved  very  effective.  Suction 
was  applied  to  the  interior  of  the  drum  by  inc. ins  of 
a  goose-neck  passing  through  the  head  of  the  drum 
and  dipping  down  to  within  a  short  distance  from 
the  bottom.  The  drum  rotated  in  a  shallow  container, 
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dipping  into  the  slurry  through  an  arc  of  about  40°. 
Later  this  type  of  machine  was  built  of  substantial 
metal  construction.  The  perforated  surface  was  re- 
placed by  bars  of  iron,  forming  a  grating.  In  all 
cases  a  goose-neck  dipping  within  the  drum  down- 
ward to  within  a  short  distance  from  the  bottom, 
served  as  an  exhaust  and  also  to  carry  away  the 
liquid  from  the  inside  of  the  drum.  When  the 
drum  was  rotated  the  filter  cake,  which  adhered  to 
the  surface,  was  removed  b3'  means  of  a  scraper. 

George  Moore  has  also  invented  a  multiple-com- 
partment or  rotary  filter,  in  which  the  peripheral 
surface  of  the  drum  is  composed  of  a  number  of 
shallow  hollow  compartments,  over  which  the  filter- 
ing medium  is  stretched.  Each  of  these  compart- 
ments has  its  own  separate  pipe  line  connected  to  a 
valve  hub,  by  means  of  which  suction  or  pressure 
may  be  applied  at  will  through  any  desired  arc. 
These  machines  have  had  wide  usage  in  the  mining 
field  for  the  handling  of  concentrates,  and  are  ex- 
tensively used  in  industrial  chemical  work,  where 
automatic  and  continuous  filtration  is  rapidly  re- 
placing the  older  methods. 

In  handling  slurries  of  the  character  mentioned 
in  the  third  group,  viz.,  crystals  from  mother  liquor 
or  coarse  granular  suspensions,  the  centrifuge  or 
draining  boards  have  been  widely  used. 

The  rotary  filter  has  failed  in  many  cases  by 
reason  of  the  fact  that  the  solids  will  form  too 
Jieavy  a  cake  and  will  not  adhere  firmly  enough  to 
prevent  the  cake  breaking  away  from  the  drum  and 
thickening  in  the  container.  The  "  rotary  hopper 
de-waterer  "  is  a  type  of  filter  machine  built 
especially  for  this  ciass  of  work  and  consists  of  a 
series  of  elongated  hoppers  arranged  radially  about 
a  central  axis,  each  hopper  having  a  filter  bed, 
below  which  a  pipe  line  connects  with  the  central 
valve  hub,  similar  in  design  to  that  used  in  the  con- 
struction of  the  rotary  filter.  As  the  filter  beds  are 
set  quite  a  distance  below  the  rim  of  the  hoppers, 
they  form  a  series  of  filter  trays,  revolving  slowly 
about  a  central  axis.  The  slurry  is  fed  into  these 
trays  at  a  point  about  30°  from  the  zenith  and  de- 
watered  by  means  of  suction  as  they  rotate  through 
an  arc  of  about  40°.  Suction  is  then  automatically 
cut  off  and  the  product  discharges  either  by  gravity 
or  by  a  puff  of  air,  making  the  operation  continuous 
and  automatic. 

In  washing  the  filtered  solids  it  is  important  to 
provide  against  the  channelling  of  the  filter  cake. 
In  the  filter  press,  as  well  as  the  self-dumping  type, 
it  is  difficult  to  provide  against  a  classification  of 
the  solids,  as  the  heavier  particles  will  often  settle 
away  from  the  lighter,  forming  areas  of  less  re- 
sistance to  the  passage  of  the  filtrate.  This  classi- 
fication is  not  met  with  to  any  noticeable  extent  in 
the  open  tank  type  of  filter,  as  the  slurries  may  be 
kept  in  constant  and  thorough  agitation  during  the 
process  of  filtration,  thus  ensuring  a  homogeneous 
slurry.  Consequently,  it  has  been  my  experience 
that  washing  on  the  open  tank  leaf  type  of  filter 
can  be  accomplished  with  less  wash-water  and  a 
more  thoroughly  cleansed  product  obtained  than  by 
either  the  press  or  self-dumping  type.  It  seems  to 
be  a  prevailing  custom  among  engineers  to  deter- 
mine the  degree  of  wash  that  a  filter-cake  has  been 
subjected  to  by  merely  testing  the  wash-water 
coming  from  the  filter.  It  is  much  better  to  sample 
the  filter  cake  itself,  taking  a  number  of  samples 
from  different  parts  in  the  chamber  or  on  the 
filter  leaf.  It  is  also  desirable,  wherever  possible, 
when  extreme  degrees  of  washing  are  required 
with  a  minimum  amount  of  wash-water,  to  dis- 
charge the  cake  after  the  mother  liquor  has  been 
replaced  to  a  reasonable  extent  by  wash-water,  and 
to  churn  up  or  cream  the  product,  thus  getting  the 
advantages  of  diffusion,  and  then  to  re-filter.  This 
method  of  washing  is  particularly  advisable  in  the 


case  of  the  rotary  filter  where  the  period  of  washing 
is  relatively  short,  the  filtration,  washing,  and 
automatic  discharge  being  accomplished  in  one  re- 
volution of  the  filter  drum.  Very  satisfactory  re- 
sults have  been  obtained  on  difficult  problems  of 
washing  where  only  sufficient  wash-water  is 
sprayed  upon  the  cake  to  replace  the  mother  liquor 
held  by  the  cake,  volume  for  volume,  and  the  cake 
discharged  into  an  agitating  tank  in  which  it  is 
mixed  with  wash-water  in  sufficient  amount  to 
permit  the  easy  handling  of  the  slurry,  and  re- 
filtered.  In  dealing  with  free  alkalis  the  passage 
of  steam  through  the  cake  prior  to  washing  with 
water  will  often  show  very  beneficial  results.  Many 
filtration  problems  will  be  simplified  if  more  care 
and  attention  is  given  to  the  form  in  which  the 
solids  appear  at  the  time  that  filtration  is  to  be 
attempted.  In  other  words,  the  chemical  reactions 
should  have  run  their  course  and  the  suspensions 
should  have  been  allowed  to  form  themselves  in  a 
physical  condition  as  far  as  practicable,  giving  the 
best  separation  possible  having  regard  to  their 
nature  and  crystalline  structure. 
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Meeting  held  at  Birmingham  University  on 
Thursday,   December  11,   1919. 


MR.    L.    P.    WILSON   IN   THE    CHAIR. 


OX  THE  INFLUENCE  OF  THE  TEMPERA- 
TURE, CONCENTRATION,  DURATION  OF 
THE  MASH,  AND  SLACKNESS  OF  MALT  ON 
THE  STARCH  PRODUCTS  OF  THE  EXTRACT 
OF  MALT. 

BT    JAMES    O'srXLIVAN,    F.I.C. 

In  a  communication  to  the  Institute  of  Brewing 
"  On  an  Improvement  in  the  Method  of  Malt 
Analysis"  (J.  Inst.  Brew.,  1911,  17,  35;  see  this 
J.,  1911,  230)  I  showed  how  by  the  standard  method 
of  mashing  the  starch  of  malt  could  be  estimated 
and  the  relative  quantities  of  its  transformation 
products  determined  in  the  mash  extract.  The 
mashing  conditions  in  that  work  were  mainly  in 
accordance  with  the  standard  method  of  malt 
analysis.  (J.  Inst.  Brew.,  1906,  12,  1;  see  this  J., 
1906,  236).  I  now  purpose  showing  the  influence 
which  variations  in  the  conditions  of  mashing  have 
on  the  composition  and  behaviour  in  a  fermentation 
of  the  transformation  products  of  the  starch. 

It  must  be  clear  to  anyone  who  has  followed  the 
method  of  working  described  in  the  paper  above 
mentioned  that  if  the  sucrose,  always  present 
in  malt,  were  inverted  during  the  time  allowed  in 
the  standard  method  of  mashing  an  error  would  be 
introduced  to  the  extent  of  the  invert  sugar  pro- 
duced. Although  I  then  pointed  out  that  during 
the  time  of  mashing  none  of  the  sucrose  was 
inverted,  and  that  slightly  more  sucrose  was 
found  in  the  mash  extract  than  in  the  alkaline 
water  extract,  yet  I  consider  it  useful  to  give  fur- 
ther proof  of  this.  When  malt  is  extracted  witli 
water  at  20°  C.  for  three  hours,  with  or  without 
agitation,  I  have  invariably  found  that  the  extract 
is  greater  and  has  a  higher  cupric-reducing  power 
than  when  the  extraction  is  made  with  alkaline 
water,  as  in  the  standard  method  of  malt  analysis. 

That   the   higher   cupric-reducing   power   of   the 
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V1'1,'  '  x"'';  l  «  not  '1""  to  inversion  of  the  sucrose 
"'  the  mall  during  the  extraction  was  proved 
llv  ,«'  volume  ..I    thai   extract    to    100°  C 

■nd  estimating  its  BUcrose  content  by  the  method 
described  by  me  (loe.  cit.),  when  ,t  was  found  thai 
it  contained  the  Bame  am, unit  of  sucrose  as  the 
alkaline  water  extract.  The  cupric-reduciM  power 
ot  extract,  or  thai  of  the  alkaline  water 

not  altered  by  boiling  either  of  these 
,,x"'"  '-      lr"-<'  facte  prove  thai  invertase  is  not 

present   m   malt. 

|;       " ■■"-      rinding  a  quantity  of  mall    in   the 
I'"  uau-r      in     a     specially-constructed 

apparatus,  I  found  thai  ,t  yielded  to  the  water  an 
amount  ,,i  maltose  equal  to  63  of  the  starch  it 
contained,  allowance  being  made  for  the  euDric- 
reducmg  power  ol  the  Bugars  present  in  the  malt 

By  grinding  in  a  Bimilar  manner  potato  starch! 
?nd-Blso  ",Ml  starch,  with  prepared  diastase  in 
the  former  case  for  two  hours  and  in  the  latter  for 
fourteen  hours,  it  was  found  that  the  cuDrio- 
lf*< ;  Power  of  the  port.,,,,  that  wont  into  solu- 
tion- calculated  as  maltose— amounted  respectively 
"'  '■  '  and  70  I  of  the  starches  employed.  <Xeo 
also  J.  I  Baker  and  H.  F.  E  Elulton  Chem  w 
.  1914,  105.  1638;  this  J.,  1914   760.) 

MW    results    ,,f    many    similar   experiments    with 
starches  showed    that    the  optical   activity  of   the 

stare,    products  so  obtained   is  much  less  than  that 

calculated  from  their  apparent  maltose  and  dextrin 
';•"<«»'•  after  correcting  for  the  quantity  of 
diastase  and  its  very  slight  Issvo-rotetory  power. 
1  concl»de  I'm,,,  the  foregoing  that  the  greater 
id  the  higher  cupne-reducing  power  of  the 
water  extract  ol  malt  oyer  that  obtained  by  the 
alkaline    water    method    of    extraction    is    due    to 

'.  "•'   "torch    granules   and   not   to  the 

inversion  ot  the  sucrose. 

,,,;),'  PreSe'it  I  am  PrePar6d  to  state  that  apparent 
-  and  dextrin  are  not  the  sole  products  of 
the  action  of  diastase  in  the  cold  on  either  malt 
or  potato  starch  "granules."  However,  I  find  no 
evidence  of  the  presence  of  dextrose  in  what  gc^ 
"  -•  solution,  as  I  faded  to  obtain  an  insoluble 
osazone.      I  he  osazone  test  for  small  quantities  of 

f   SHTl,n   PTT'C  0f  relati^ly  large  quantities 
products,    or    of   maltose,    is,    I   find     a 
complete  failure.  '  ' 

In   order   to  establish   the   absence   of    invertase 
from   ordinary  malt   I  give  in  Table  1   the  amount 
fom»d   in   10  malts  obtained  by  the  two 
methods  of  extraction  stated  in  that  Table 


Table  1. 

Sucrose  per  cent,  in  malt. 

Extraction  bv 

Standard 

Malt. 

method  r>f  malt 

nal    i 

Mash  3  h, 

Alkaline  water 

at  20°  C. 

Sucrose  %. 

Temperature. 

Sucrose  %. 

1 
1 
1 
! 

3 

!1              <*° 

<•>                        84° 
50                            69o 

59° 

4-5 

4-7 
4-5 
4-7 

4 
6 

e 

7 
8 
9 

■;■:                     05° 

5-5                           «s= 

21                            «5° 

8-5                            65° 

65° 

5'2              «• 

49                            05* 

6-4 
5-6 

70 
7-:\ 
4-2 
5'2 
4-7 
4-6 

On  comparing  the  numbers  in  columns  2  and  4 

;'  "Vi  ""'"  C0B   '"'  ""  other  conclusions  than:  — 

SfflSi':,":"""1'"'  '"  "'••  P^cess  of 
I  ""t  ,'""'  {~    **<   mvertase  u    present  in 

Club   iHon  a  Sal/if-ad?  I"'"v"'1    TraB      ' r&tory 

,,     .'„    ,  ;  thi-J-'  ^  686)  that  invertase  is 

sent  ,  ,  gcrnnnatiug  barley,  and  (J.  Chem.  Soc, 

1900,  77,  6?j  this  J.,  ]<)00.  386)  have  established  its 

presence     in    all     parts    of    mature    ,, hints    of    the 

S culms     "rtaw  '*""  8U"r0K"    '"'  Preaent  in 

"■  "   '       ,">   '""    '"vertaso  cannot,  be   to  am    extent 

•i    much    ,VVaU''' "'"!;'  " '•    "U'U" ^taTn 

as  iiiurh  sucrose  as  malt. 

The   absence  of   invertase   from    malt,    and    also 
lipase  as        vcd  b     mo  f.^      iiiak     -"d   also 

clear  for  determining  the  influence  of  varied  con- 

In  Tables  2,  3,  and  -1  the  numbers  given,  other 

by     he T  i*  C?IUm"S  ?'  10'  a,ld  ll>  w«™  obtainod 
'  )f  )        m0de  of  Procedure  already  described   (lor. 

Cold    water  extract    was   obtained   by  digesting 

!o°gomV9r  ,0  ^•°"'ld  ,!-'"  '«"■  thrie  hours  af 
p"n"2°/'c;  of  alkaline  water  containing 
20  c.c  of  A/ 10  potassium  hydroxide.  The  specific 
gravity,  of  the  filtrate  from  this  digestion 
determined,  and  also  its  cupric-reducing  power 
gravimetrically,  by  using  10  c.c.  and  calculating 
this  as  maltose  per  100  c.c. 

Mash  extract. -50  grmS.  of  the  ground  malt  was 
introduced  directly  into  a  515  c.c.  (Heron's)  flask 
and  placed  in  a  water  bath  kept  a/a  temperatare 
7  U  arr?Ve  thnt  oi  the  rpqi"red  mashing  tempera- 
ture I  he  ma  t  in  the  flask  was  heated  to  <30°— 
,  •'  al'd  "hcn  the  quantity  of  mashing  water 
used  was  360  c.c.  this  was  added  to  the  malt  at 
J  above  the  required  mash  temperature:  when 
It  «°'\  m?.shlng  w?ter  was  used,  this  was  added 
at  o  above  the  required  mash  temperature  The 
temperature  in  column  3  in  the  Tables  was  actually 
that  of  the  mash  for  the  time  stated  until  it  was 
heated  to  75°  C.   for  10  minutes. 

The  mash  in  the  flask  was  cooled  and  made  up  to 
I    £0,  iL15'5    !,nd  nltered.     The  specific  gravity 
ot     the    nitrate    and     its    cupric-reducing    power 
employing  3  c.c,  were  determined  and  the  latter 
calculated  as  maltose  per  100  c.c. 

We  have  so  far  four  factors:  a,  the  specific 
gravity  of  the  mash  extract;  b,  that  of  the  alkaline 
water  extract;  c,  the  cupric-reducing  power,  as 
maltose  per  100  c.c.  of  the  former;  and  d,  that  of 
the  latter.  From  these  factors  we  arrive  at  the 
composition  of  the  starch  transformation  products 
at  the  temperature  of  the  mash,  and  also  at  the 
amount  of  starch  in  the  malt  in  the  following 
manner.  & 

.""T^tj16  specific  gravity  of  the  mash  extract 
which  is  due  to  the  starch  products,  and  c— d  =  the 
grms.  of  maltose  in  the  starch  products  of  the 
mash  extract. 

The  specific  gravity  above  water  of  (a—  b) -4 
equals  the  grms.  of  starch  product  per  100  c  c  in 
the  mash  extract.  For  the  strength  of  this  extract 
the  divisor  4  is  nearer  the  truth  than  any  other 
divisor.  There  is,  however,  a  slight,  unimportant 
correction  to  be  made  here.  From  numerous  deter- 
nnnations  of  the  quantity  of  soluble  albuminoids  in 
the  cold  water  extract  and  in  the  mash  extracts 
ot  malts  I  find  that  the  latter  contains  an  average 
of  0-04  grm.  of  albuminoids  (Xx6'25)  per  100  grms 
of  malt  more  than  the  former,  and  therefore  the 
correct  number  for  the  starch  products  is 
(«-!i)^l-0'04  grms.  of  starch  products  po- 
100  c.c.  (e).  ' 

o2 
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Then  (c — d)xl00T-e  =  the  percentage  of  maltose 
in  the  starch  products  (column  8). 

The  dextrin  is  obtained  by  deducting  the  grams 
of  maltose  from  the  starch  products,  and  the 
maltose  divided  by  T055  gives  the  starch  equal 
to  the  maltose  which,  when  added  to  the  dextrin, 
gives  the  starch  in  10  grms.  of  malt  (column  6). 
One  grm.  of  starch  =  1'055  grms.  of  maltose. 

The  "  transforming  power  "  of  the  malt  (column 
7)  is  expressed  by  the  percentage  of  starch  which  is 
converted  into  maltose. 

As  an  example,  the  numbers  obtained  for  a  malt 
were  :  a  mash  extract  sp.  gr.  1028' 70,  c  =  4"833  grms. 
maltose  per  100  c.c. ;  b  cold  extract  sp.  gr.  1007'49, 
c  =  0'734  grm.  maltose  per  100  c.c;  due  to  starch 
products  102121=  4-099  grms.  maltose  per  100  c.c. 
Then  (21-21-=-4)-004  =  5"26  grms.  of  starch  pro- 
ducts per  100  c.c.,  and  (4'099x  100) -h5-26  =  77"8% 
of  maltose  on  starch  products,  5'26-4099  =  l"161 
grms.  of  dextrin,  and  4'099-r-l'055  =  3'885  grms.  of 
starch;  and  T161  grms.  of  dextrin+3'885  grms.  of 
maltose  =  5'046  grms.  of  starch  in  10  grms.  of  malt, 
or  5046%.  The  transforming  power  of  the  malt  is 
(4-099x100)  -5-5-046=81. 

The  extract  of  10  grms.  of  malt  in  100  c.c.  was 
fermented  with  yeast  at  22°  C.  for  5  days  and 
shaken  every  day.  On  the  sixth  day — fermentation 
having  apparently  ceased  on  the  third — the  fer- 
mented extract  was  evaporated,  cooled,  and  its 
volume  (yeast  in)  made  up  to  the  original  volume 
at  15"5°.  In  order  to  avoid  filtering  out  the  yeast 
the  extract,  when  made  up  to  the  original  volume, 
was  transferred  to  a  beaker  and  allowed  to  rest, 
covered  overnight ;  the  yeast  having  subsided  in 
that  time,  the  supernatant  liquid  was  poured  off 
and  its  specific  gravity  determined.  The  degrees 
of  gravity  before  fermentation,  less  those  of  the 
residue,  give  the  degrees  fermented,  from  which 
the  percentage  of  extract  fermented  is  obtained, 
which  is  given  in  the  tables  (column  10). 

In  carrying  out  the  fermentation  of  the  extracts 
it  was  immaterial  whether  primary  yeast  (Sac- 
charomyces  cerevisicc)  or  secondary  (S.  pastorianus) 
was  employed,  or  whether  an  excess  of  these  fer- 
ments, or  a  growth  of  either  was  employed,  the 
amount  fermented  being  the  same  in  all  cases.  By 
a  growth  of  yeast  I  mean  starting  the  fermentations 
with  a  small  quantity. 

The  fermentation  of  the  alkaline  water  extract 
(cold-water  malt  extract)  after  neutralisation  and 
boiling  was  carried  out  as  in  the  mash  extract ;  and 
although  the  whole  of  the  cupric-reducing  power  of 
this  extract  disappears  on  fermentation,  there  was  a 
slight  phosphate  precipitate  obtained  from  the  un- 
fermented  residue,  which  was  filtered  off  and 
treated  as  if  it  were  cuprous  oxide.  Allowance  was 
made  for  this  in  all  determinations  of  the  cupric- 
reducing  power  of  the  extracts. 

The  degrees  of  gravity  fermented  of  the  cold- 
water  malt  extract,  together  with  the  degrees  corre- 
sponding to  the  maltose  found  in  the  mash  extracts, 
give  the  total,  which,  for  my  purpose,  is  calculated 
as  fermentable,  and  from  which  the  precentage  fer- 
mentable given  in  column  9  is  deduced. 

The  amount  of  the  starch  products  fermented 
(column  11)  is  obtained  by  deducting  the  degrees 
of  gravity  fermented  of  the  cold-water  malt  extract 
from  the  total  degrees  fermented  of  the  mash  ex- 
tract; the  difference  is  due  to  the  degrees  of  gravity 
corresponding  to  the  starch  products  fermented. 

I  have  allowed — though  this  is  unimportant- — for 
the  gravity  of  the  albuminoids  in  the  mash  extracts 
over  those  in  the  cold-water  malt  extract  by  deduct- 
ing 016  from  the  difference  between  the  gravities  of 
the  two  extracts. 


The  percentage  of  starch  products  fermented 
(column  11)  is  equal  to  (degrees  of  gravity  fer- 
mented in  mash  extract -degrees  of  gravity  fer- 
mented in  cold-water  malt  extract)  x  100 -^degrees  of 
gravity  due  to  starch  products  in  the  mash  extract. 


Table 

2. 

Mash. 

Extract. 

1 

2          3 

4 

5 

6 

7 

8 

4* 

9 

10 

11 

ci3 

in 

C-c 

ss 

■*' 

»s 

| 

0Q 

o 

Is 

| 

o 

a 

1 

1 

o 
■c 

E 

C 

43 

"3 
6 
a 
o 

00 

QQ 

*e3 

a 

a 

o 

•S 

CO 

£c 

a. 

etc 

fl 

CO      . 

a  js 

■z 

l~ 

2S 

§  2 

Ow 

■3° 

—  ■— 
C  o 
a> 

<D  «! 
P 

a  s 

t    ^ 

©V 

•a 

© 
fl 

8 

•a  . 
If 

S.  a. 

i* 

o>  a 

M=72-7 

1 

360 

65-66 

1 

71-9 

48-8 

75-5 

D  =  27-3 

M=76-6 

63-8 

69-8 

80-3 

71-8 

48-6 

77-5 

;D=23-4 

65-8 

70-7 

83-3 

71-8 

49-8 

76-3 

.M=75-5 
D=24-5 

64-3 

69-6 

801 

M=74-9 

71-8 

490 

76-4 

D=251 

64-6 

700 

81-2 

71-6 

49-6 

80-7 

M  =  77-4 

67-1 

71-8 

850 

D  =  22-6 

2 

360 

62-5 
63-6 

1 

710 

47-9 

82-5 

M=79-3 
D  =  20-7 

68-2 

71-7 

831 

720 

50-0 

81-4 

M=78-3 
D=21-7 

67-7 

72-5 

81-4 

M=78-4 

71-5 

49-1 

81-5 

D=21-6 

67-6 

720 

83-1 

M=85-0 

71-8 

48-7 

87-2 

D=150 

M=840 

71-7 

72-5 

85-4 

3 

360 

60-5 
61-6 

1 

71-9 

49-6 

850 

D=160 
M  =  81-7 

68-5 

72-9 

850 

71-6 

49-3 

86-5 

D=18-3 

70-2 

730 

87-3 

M=83-6 

71-7 

49-3 

86-2 

I>=16-4 

701 

72-8 

85-9 

M=730 

70-7 

48-8 

760 

D=270 

M=77-0 

63-6 

62-2 

700 

4 

134 

65-66 

1 

70-7 

48-7 

81-2 

D=230 
M=76-5 

66-5 

63-3 

71-5 

70-7 

48-8 

78-8 

D=23-5 

650 

63-9 

720 

M=75-5 

70-7 

48-8 

78-6 

D=24-5 

650 

631 

71-1 

M=82-7 

70-2 

480 

86-4 

D=17-3 
M=85-2 

70-6 

75-8 

895 

5 

134 

65-66 

8 

70-2 

480 

890 

D=14-8 
M=83-6 

72-3 

74-3 

87-5 

70-2 

48-3 

87-0 

D=16-5 

72-3 

75-7 

88-9 

M=83-8 

70-2 

481 

87-4 

D=16-2 

71-7 

75-2 

88-6 

M=72-9 

69-5 

47-6 

75-0 

D=27-l 
M=74-4 

63-6 

67-2 

77-1 

6 

134 

69-70 

3 

69-8 

47-8 

770 

D=25-6 
51=70-9 

62-8 

66-6 

76-3 

69-5 

47-7 

740 

D=291 

62-9 

65-4 

74-9 

M=72-8 

69-6 

47-7 

75-3 

D=27-2 

631 

66-4 

761 

On  examination  of  the  average  results  in  Table  2, 
where  360  c.c.  of  water  to  the  50  grms.  of  malt 
was  used — thin  mash — and  the  temperature  varied, 
it  will  be  seen  that  as  the  temperature  diminishes 
the  transforming  power  increases,  and,  as  a  matter 
of  course,  the  calculated  fermentable  matter  in- 
creases,   but   the   amount  fermented   does   not   in- 
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in  proportion.  It  will  also  be  noticed  that 
tba  :<ii)utiii t  of  starch  protlurts  which  ferments  ia 
greater  than  the  maltose  thej  oontain,  and  that 
this  is  not  so  marked  in  th>'  Ion  temperature  situs 
oi  experiments.     The  inference  is,  as  we  know  of 

old,   that   apparent  dextrin  is  fermented. 

When    the    results    in    series     I    of    experiments 
the  variation  being  in  the  volume  of  water  (thick 
mash)      an  (I   with  series   1    we  find  that  the 

transforming  power  and  the  fermentable  are,  for 
all  praetieal  purposes,  the  same,  but  the  fermented 
and  the  fermented  of  the  starch  products 
is  Jill  less  than  in  series  1,  and  the  fermented  of 
the  starch  products  is  less  than  the  maltose  they 
contain. 

A  comparison  of  the  results  in  series  5,  in  which 
Hid  of  mash  was  3  hours,  with  those  of  series  4 
of  1  hour  shows  that  the  transforming  power  is 
8-8,  the  fermentable  67,  and  the  fermented  121% 
higher  than  in  series  4,  and  also  that  the  starch 
products  fermented  are  17'4  £  higher  than  in  series 
-I  and  greater  than   the   maltose   they    contain. 

The  results  in  series  6,  in  which  the  mashing 
temperature  was  69° — 70°  C,  are  much  lower  than 
in  series  6,  and  the  starch  products  fermented  is 
above  the  maltose  they  contain. 

In  all  of  the  unfermciitod  residues  both  maltose 
and  dextrin  were  present,  consequently  it  must  not 
bo  inferred  where  the  amount  of  starch  products 
fermented  is  less  than  the  maltose  contained  in 
them  that  only  maltose,  and  not  all  of  that,  is 
fermented.  Apparent  dextrin  and  apparent  mal- 
tose fermented  in  all.  but  I  am  only  concerned  with 
the  amount  fermented  of  the  malt  extract. 

Table  3. 
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s  e 
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10        11 


O   O 

U 

3 


6,+ 


if 
n 

So. 
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134 


2      134 


6506    1 
3 


81-5     43-4 
64-2     45-7 


i',.;  i 
78-8 


01-4 
38-6 
75-9 
241 


56-4 
66-9 


500 

.V.l- J 


65-66    3     68-5 
0U01    3     06-5 


492 
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The  results  in  Table  3  are  from  four  malts  accord- 
ing to  the  condition  of  series  5  of  experiments, 
and  it  will  be  seen  how  greatly  they  differ  from 
those  of  that  series.  It  will  also  be  noticed  that 
in  mashing  at  (J0°— 61°  C.  the  Btarch  is  not  all  dis- 
solved in  mails  2  and  3.  'flu-.-  were  foreign,  thin 
and  steely,  low-class  malts,  and  were  chosen  to  see 
it  the  starch  products  yielded  by  them,  and  the 
behaviour   of   these  on   fermentation,   would   show 


any  great  variation.  The  results  nro  shown  to 
differ,  and  there  is  no  analytical  method  yet  de- 
vised, other  than  thai  here  described,  by  which 
ili.-  difference,  on  mashing,  in  the  slarch  products 
of  these  malts  could  he  revealed.  Jt  will  bo 
observed  that  a  lermentat  ion  of  the  extract  is 
necessary  in  all  eases  in  order  to  disclose  if  a  malt 
when  mashed  will  yield  high,  not  easily  fermented, 
or  low,  easily  fermented,  types  of  starch  products. 
Matthews  and  Auly  (.1.  Inst.  Brew.,  1907,  13, 
685)  in  a  very  exhaustive  work  on  the  influence  of 
the  temperature  of  the  mash  on  the  composition  of 
the  extract,  experimented  at  mashing  tempera- 
tures of  60°— 656°  C.  with  a  10%  malt-to-water 
mash  and   a  two  hours'   stand. 

The  results  I  have  given  are  on  the  basis,  in  tho 
thin  mash,  of  practically  14%  and  in  the  thick 
math  of  37%  of  malt  to  water,  and  at  the  expira- 
tion of  the  time  of  stand  the  entire  mash  was 
heated  to  75°  C.  for  10  minutes. 

Matthews  and  Auty  did  not  raise  the  tempera- 
ture above  that  of  the  mash  before  filtering,  conse- 
quently active  diastase  would  be  left.  As  the  time 
taken  to  filter  the  volume  of  extract  they  dealt 
with  would  be  very  much  longer  than  that  of  the 
stand  of  the  mash,  I  infer  that  although  under 
their  conditions  of  working  their  results  are  in 
themselves  practical  and  comparative,  yet  they 
cannot  be  looked  upon  as  showing  the  influence  of 
the  temperature  of  the  mash  on  the  composition 
of  the  wort.  The  higher  the  temperature  of  the 
mash  the  less  would  be  the  diastatie  action  during 
its  filtration  when  not  heated  to  a  temperature 
sufficiently  high  to  stop  the  diastatie  action. 

The  quantity  of  moisture  in  malt  has,  from  time 
immemorial,  been  looked  upon  with  suspicion  by  tho 
brewer.  Excessive  moisture  in  malt  indicates  long 
and  imperfect  storage,  and,  in  my  opinion,  it  is 
absurd  to  ascribe  this,  under  ordinary  conditions 
of  transit,  to  be  due  to  moisture  absorbed  during 
transit. 

The  following  experiments  were  made  in  order 
to  answer  tho  question  :  Has  slackness  of  malt  any 
influence  on  the  composition  and  character  of  the 
starch  transformation  products  of  the  extracts  when 
such  a  malt  is  mashed  ? 

A  weighed  quantity  of  malt  containing  3'9%  of 
moisture  was  placed  in  a  wide-mouthed  bottle 
and  Tiept  stoppered  ;  another  weighed  quantity  of 
the  malt  was  placed  in  a  similar  bottle  and  kept 
unstoppered.  From  time  to  time  the  malt  in  the 
open  bottle  was  well  mixed  and  weighed.  After  the 
lapse  of  six  months  this  malt  was  found  to  have 
absorbed  only  6'8%  of  moisture,  making  a  total 
moisture  content  of  10'7%.  The  malt  kept  in  the 
closed  bottle  for  the  same  time  had  only  absorbed 
0-17%.  I  will  call  the  former  "dry  malt"  (D), 
and  the  latter  "  slack  malt"  (S).  to  aim  at  the 
same  amount  of  extract  from  the  slack  malt  5.T  f 
grins,  is  required  whore  50  grms.  of  the  dry  malt 
is  used. 

Table  4  gives  the  results  obtained  in  experiments 
S  1  and  S  2  for  tho  slack  malt,  and  in  T>  1  and  D  2 
for  the  dry  malt ;  and  in  D  3  the  results  for  the  dry 
malt  19  months  after  the  results  S  1  and  2  and 
D  1  and  2  were  obtained. 

A  second  malt  containing  3'9%  of  moisture  on 
March  20,  1914,  was  used,  and  the  results,  D  4  and 
1)  5,  were  obtained  for  it  at  the  dale.  Some  of  this 
malt  at  this  date  was  put  into  a  wide-mouthed 
bottle  and  a  ball  of  moist  cloth  was  suspended  over 
it   in   the  bottle. 

The  cloth  was  kept  moist,  and  from  time  to  timo 
the  malt  was  taken  out  of  the  bottle  and  mixed. 
On  May  11,  1914,  the  moisture  was  found  to  he 
8%,   or  an   increase  of  only  4'1%    in   spite   of  ex- 
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posure  to  a  moist  atmosphere  for  nearly  two  months. 
The  malt  at  this  date  was  sealed  up  in  a  bottle,  as 
was  the  original  malt  on  March  20,  1914. 

The  results  obtained  for  these  malts  on  November 
9,  1914.  are  given  in  Table  4,  experiments  S  6  and 
S  7  and  D  8  and  D  9.  The  results  of  S  1  and  D  1 
one  hour  stand  show  a  difference  in  the  transform- 
ing power  and,  consequently,  a  difference  in  the 
composition  of  the  starch  products,  and  although 
there  is  less  fermentable  in  D  1,  more  of  the  extract 
ferments  and  of  the  starch  products  than  in  S  1, 
but  in  S  2  and  D  2  the  results  are  practically  the 
same.  In  D  3  the  results  obtained  for  the  same 
malt  kept  for  19  months  show  the  transforming 
power  to  be  practically  the  same  as  in  S  2  and  D  2, 
but  the  fermented  of  the  extract  and  of  the  starch 
products  is  less.  The  average  of  the  two  experi- 
ments with  the  second  malt  on  March  20,  1914,  D  4 
and  D  5,  and  the  two  experiments  on  Nov.  11, 
1914,  D  8  and  D  9,  are  practically  the  same,  but 
the  results  on  Nov  11,  1914,  S  6  and  S  7,  show  the 
transforming  power  and  extract  to  be  less,  but 
practically  the  other  figures  do  not  differ  from 
those  of  the  dry  malt. 

The  malts  were  ground  in  a  Seek  mill  set  at  25 ; 
it  was,  however,  found  that  for  the  determination 
of  the  alkaline  cold  water  extract  of  the  slack 
malt  this  method  of  grinding  gave  low  results  un- 
less the  malt  was  passed  many  times  through  the 
mill.  There  is  little  doubt  that  the  difference 
between  the  extracts  of  the  slack  and  dry  malts  is 
also  due  to  the  fact  that  the  former  does  not  grind 
as  fine,  under  like  conditions,  as  the  latter. 

Table  4. 
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The  malts — slack  and  dry — the  results  of  which 
on  Nov.   9,   1914,   are  given   in   Table   4,   Expts.  4 


to  9,  were  sealed  up  in  bottles  on  that  date. 
On  June  26,  1916,  they  were  mashed  exactly  as  on 
the  previous  date.  The  results  then  obtained  are 
given  in  Expts.  D  10  and  S  11.  It  will  be  seen  that 
the  transforming  power  in  each  case  is  less  than  on 
the  previous  date ;  the  composition  of  the  starch 
products  is  altered,  less  apparent  maltose  is  pre- 
sent, the  amount  fermentable  is  the  same,  but  the 
amount  which  actually  fermented  of  the  extracts  is 
greater. 

It  will  also  be  noticed  that  all  the  numbers  for 
transforming  power  obtained  for  the  second  malt 
in  the  Expts.  4  to  11  are  much  above  what  is  con- 
sidered to  be  a  resting  stage  in  starch  transforma- 
tions;  that  is.  S4  of  maltose  on  the  starch,  and 
in  Table  3  for  the  malts  1  and  4  it  is  less. 

I  observed  in  this  work  that  on  keeping  the  malts 
the  cupric-reducing  power  of  their  alkaline  water 
extracts  diminished  considerably,  while  the  quan- 
tity of  sucrose  remained  unaltered. 

Discussion'. 

The  Chairman,  alluding  to  the  statistics,  en- 
quired whether  the  author  had  made  a  graph  of 
the  increase  of  the  rate  of  hydrolysis  with  the  in- 
crease of  temperature  or  concentration.  If  so, 
what  was  the  type  of  reaction  indicated?  Of  course, 
there  was  only  a  small  range  of  temperature,  as 
there  was  not  much  activity,  or  fermentation,  out- 
side certain  narrow  limits,  the  reaction  being  quite 
different  from  the  ordinary  chemical  hydrolysis  of 
carbohydrates. 

Mr.  Duncan  said  it  would  appear  that  if  the 
Lintner  method,  which  had  become  so  standardised 
and  misinterpreted,  were  improved  upon,  a  sub- 
stantial advance  had  been  made.  Apparently  the 
paper  turned  on  the  fermentation  test  on  a 
miniature  basis,  and  he  imagined  that  subsequent 
to  the  fermentation  a  gravity  estimation  was  made 
of  the  residual  extract,  and  the  result  was  divided 
by  a  factor.  "What  factor  was  adopted?  Had  the 
author  studied  the  question  of  the  influence  of 
acidity  of  the  mash  in  connection  with  the 
f  ermentability  of  the  products  secured  ?  There 
appeared  possibilities  of  the  lactic  acid  treatment 
of  mashes  proving  effective  with  so-termed 
"  stubborn  malts." 

Mr.  J.  Race  enquired  if  the  refractometer  had 
been  used  for  the  estimation  of  solid  matter  in 
mash  worts  instead  of  the  specific  gravity  method. 
Did  the  author  conclude  from  his  experiments  on 
slack  malts  that  moisture  had  no  influence  on  the 
starch  transformation  compounds? 

Mr.  F.  R.  O'Shaughnessy  said  the  results 
obtained  would  appear  to  indicate  that  there  were 
considerable  differences  between  the  various  por- 
tions of  the  dextrin.  In  the  acid  hydrolysis  of 
starch  there  was  invariably  an  appreciable  dis- 
crepancy between  the  reducing  power  of  the  pro- 
duct and  the  rotation  figures.  If  one  fermented 
out  the  product  there  was  always  a  residue  which 
contained  apparently  non-fermentable  matter. 
Did  that  apply  in  the  present  case? 

Mr.  O'Sullivan,  in  reply,  said  it  was  not  possible 
to  make  f^ie  comparison  as  suggested  by  the  Chair- 
man, because  instead  of  the  action  increasing  with 
the  temperature  it  decreased.  He  did  not  value 
the  Lintner  method  except  perhaps  from  the 
maltster's  point  of  view  ;  it  merely  afforded  an  index 
as  to  how  malt  was  cured.  It  gave  no  information 
whatever  as  to  the  behaviour  of  the  malt  when 
mashed,  and  that  opinion  had  been  shared,  he 
believed,  by  the  late  Professor  Adrian  Brown.  He 
did  not  think  it  was  practicable  or  useful  to  study 
the  question  of  the  influence  of  the  acidity  of  the 
mash,  and  he  had  not  done  any  experiments  in  that 
direction.      He    had    not    used    the    refractometer ; 
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be  did  not  know  that  anything  could  bo  more 
reliable  than  the  specific  gravity  for  determining 
the  amount  ol  extract  yielded  by  malt.  There 
were  only  slight  differences  between  slack  and  dry 
malte,  but  it  must  not  be  inferred  that  be  was 
Bpeaking  of  beer.  The  beat  quality  beer,  in  point 
of  flavour  and  character,  would  be  mad.'  with  dry 
malt.  The  acid  hydrolysis  of  Btarcb  did  not  apply, 
■  products  by  acid  were  quite  different. 


THE  ACTION"  OV  WATBH  ON  LEAD. 

HV   J.    1.    i.iniisn.u,    r.I.C,   PH.C.  AND  A.   W.  KNAPP, 
B.SC,  F.l.C. 

It  is  well  known  that  many  waters  act  on  load. 
The  subject  was  investigated  by  Dr.  A.  C.  Houston, 
who  devised  the  erosion  test  with  which  this  paper 
largely  deals  (Moorland  Waters  in  regard  to  their 

Action  on   Lead.      Vide  Supplements   to   Reports  of 
I. oral  (iovernment  Board.   1900-2). 

The  question  is  of  considerable  importance  from 
t'ne  ]>oint  of  view  of  public  health,  and  the  con- 
ditions under  which  lead  i-  eroded  are  of  interest 
in  relation  to  the  uses  of  lead  in  the  arts.  The 
waters  which  Dr.  Houston  examined  were  acid  in 
bar,  and  notable  lor  their  power  of  dissolving 
lead.  On  the  other  hand  our  experiments  deal 
with  a  faintly  alkaline  natural  water  which,  like 
distilled  water  or  pure  rain-water,  dissolves  very 
little  lead,  but  which  has,  in  the  untreated  con- 
dition, the  power  of  eroding  the  lead,  so  that  scales 
formed  on  it  fall  away,  leaving  a  fresh  bright  BUr- 
pen  to  attack.  The  erosive  ability  was  not 
considered  by  Dr.  Houston  to  be  a  dangerous 
quality,  save  under  special  conditions  and  in  the 
presence  of  bright  lead. 

The  water  used  in  the  tests. 

The  gathering-ground  of  the  Birmingham  water 
supply,  which  provides  for  the  needs  of  a  million 
persons,  is  about  seventy  square  miles  of  unculti- 
vated land  in  Wales.  Geologically  it  consists  of 
Silurian  conglomerate,  shales,  and  flagstones.  The 
water  is  brought  by  an  aqueduct  73  miles  long  to 
the  large  storage  reservoir  at  Frankley.  The  aque- 
duct  is  composed  of  24  miles  of  "  cut  and  cover  " 
conduit,  13  miles  of  tunnels,  and  36  miles  of  iron 
pipes.  During  the  passage  of  the  water  through 
the  tunnels  a  certain  proportion  of  spring  water 
forces  its  way  in  and  is  taken  up,  and  so  the  water 
becomes  less  soft  during  its  passage  from  Wales  to 
Frankley.  In  order  to  avoid  any  risk  of  so  soft  a 
water  acting  on  lead,  a  small  proportion  of  chalk 
is  added  to  the  water  at  the  beginning  of  the 
aqueduct ;  for  some  time  about  three  parts  of 
ground  chalk  per  100.000  was  added  to  the  water, 
but  it  was  found  that  this  was  a  larger  quantity 
than  the  water  would  dissolve,  and  the  usual 
addition  in  recent  vears  has  been  about  two  parts 
par  100.000. 

'I'lio  following  figures  show  the  proportions  of  cer- 
tain constituents  in  the  waters:  — 
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following  is  a  complete  analysis  of  the  water 
as  supplied  to  tin-  consumer  i  parts  per  100,000):  — 
Carbonates    as   CO,,    144;   sulphates   as   Sy<,   0T0; 


i  hi,, i  ides  as  t'l,  (l-'.l.l :  silicates  as  SiO,,  O'l.'i ;  calcium 
(Ca),  L-03;  magnesium  (Mg\,  0"18:  iron  (Fe),  0'08; 
potassium  (M,  0.14:  sodium  (Na),  0"83;  undeter- 
mined, 1*02  total  solid  matter,  5'90j  free  ammonia, 
O'OOO ;  albuminoid  or  organic  ammonia,  'O'OOo ; 
nitrogen  m  nitrates,  01);  oxygen  consumed  in 
4  hours  at  27°  C,  01  I;  total  a'lkalinitv  as  CaCO,, 
24. 

The  alkalinity  of  the  water  was  determined  as 
follows :— To  500  c.C.  of  water  in  a  porcelain  basin 
phenolphth.ilein  is  added,  and  if  a  red  colour  is 
produced  the  liquid  is  titrated  cold  with  TV/10 
hydrochloric  acid.  Lacmoid  is  then  added  and  the 
titration  completed  whilst  boiling.  As  calcium 
bicarbonate  is  neutral  to  phenolphthalein  a  red 
colour  with  that  indicator  shows  that  some  car- 
bonate is  present,  and  the  term  "actual  CaCO,  " 
is  used  to  indicate  this  fact.  The  total  amount  of 
acid  used  is  described  as  "  total  alkalinity  as 
CaCO,." 

By  the  expression  "the  alkalinity  was  2'8  "  we 
mean  that  the  total  alkalinity,  expressed  as  parts 
CaCO,  per  100,000  of  water,  was  2"8. 

The  erosion  test. 

This  test  is  an  estimation  of  the  action  of  tho 
water  on  completely  immersed  sheet  lead.  The 
value  of  the  tost  lies  in  the  fact  that  a  high  erosion 
figure  is  an  advance!  warning  that  the  water  in 
its  fluctuations  may  bo  approaching  a  dangerous 
Condition.  The  erosion  test  is  performed  with 
bright  lead  in  water  with  free  access  to  air,  and 
under  these  conditions  a  water  will  erode  lead  when 
it  is  unable  to  act  on  lead  service  pipes  to  any 
extent. 

The  kind  and  position  of  the  erosion  will  lie  shown 
to  depend  on  a  number  of  conditions,  the  chief  of 
which  is  the  alkalinity  of  the  water.  Three  kinds 
of  action  occur:  — 

1.  With  waters  of  alkalinity  02  to  06  (i.e., 
untreated  Welsh  waters),  and  generally  with 
treated  waters  the  alkalinity  of  which  does 
not  exceed  1'5,  the  whole  of  the  surface  of 
the  lead  is  eroded.  A  flocculent  precipitate 
forms,  which  falls  to  the  bottom  of  the  tube 
and  leaves  the  lead  surface  quite  bright  but 
mottled. 

2.  With  treated  waters  of  alkalinity  1'5  to  2'5, 
the  action  is  usually  corrosion  rather  than 
erosion;  a  loosely-held,  opaque,  white  crust 
forms  here  and  there  irregularly  on  the  lead 
surface.  This  crust  appears  on  the  tipper 
surface  of  the  inclined  lead  in  the  ordinary 
erosion  test,  on  the  under  surface  if  the 
lead  is  placed  horizontally  and  almost 
touching  the  glass,  and  on  both  sides  if  tho 
lead  stands  vertically. 

3.  With  waters  of  alkalinity  2"5  and  over  the 
lead  almost  invariably  becomes  covered 
with  a  dull  whitish  film,  which  appears  to 
act  as  a  protective  coating. 

Method    of   performing    the    erosion    test. — The 
method  adopted  in  all  experiments  wdiere  the  details 
are  not  specified  is  that  outlined  by  Dr.  Houston  :  — 
Commercial  sheet  lead  in  strips  I  inch  wide 
and  about  J  inch  thick  (one  square  foot  weighs 
4'3  lb.)  is  scraped  bright  with  a  plumber's  shave 
hook,  and  cut  into  lengths  of  one  inch.     Each 
piece  is  rubbed   with   a   clean  duster  kept  for 
the  purpose  and  dropped   into  the  water  with- 
out   touching    with    the    fingers.         Test-tubes 
6    inches    by    ]    inch,    reserved    for    this    purpose 
only,  are  washed   with  tap  water  and  allowed 
to  drain. 

10  e.c.  of  the  water  is  poured  from  a  cylinder 
into  the  test-tube  and  the  strip  of  lead  polished 
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with  a  cloth  and  dropped  into  it.  The  lead  is 
now  totally  immersed  in  the  water.  The  tube 
is  shaken  to  remove  air-bubbles  from  the  sur- 
face of  the  lead  and  allowed  to  stand  in  a  cup- 
board for  1,  3,  7,  or  14  days. 

(a)  If  there  is  no  evidence  of  erosion  the 
water  is  decanted  into  a  50  c.c.  Nessler 
cylinder  and  the  lead  strip  shaken  with 
about  10  c.c.  of  distilled  water,  which  is 
poured  into  the  cylinder.  The  lead  is 
then  removed  and  the  tube  washed  with 
5  c.c.  of  dilute  acetic  acid  (roughly 
decinormal)  and  with  water  until  there 
is  50  c.c.  in  the  cylinder. 

(6)  If  erosion  is  doubtful  the  water  is  de- 
canted into  a  50  c.c.  Nessler  cylinder,  the 
lead  dropped  into  a  funnel,  and  any 
eroded  lead  washed  off  with  a  jet  of 
water  into  the  cylinder.  Dilute  acetic 
acid  is  used  as  before. 

(c)  If  there  is  evident  erosion  the  turbid 
water  is  decanted  into  a  100  c.c.  flask. 
The  lead  is  shaken  out  into  a  funnel 
and  washed  with  a  jet  of  distilled  water. 
10  c.c.  of  the  dilute  acetic  acid  is  put 
into  the  tube  and  allowed  to  stand  a 
short  time  before  it  is  emptied  into  the 
flask.  The  tube  is  washed  with  more 
distilled  water  and  the  flask  filled  up  to 
the  mark.  When  the  solution  is  quite 
clear  50  c.c.  or  a  smaller  measured  quan- 
tity is  put  into  a  Nessler  cylinder  and 
made  up  to  50  c.c. 

Comparison  is  made  in  50  c.c.  cylinders. 
5  c.c.  of  the  dilute  acetic  acid  (or  a  quantity 
sufficient  to  make  the  amount  present  up  to 
5  c.c.)  and  3  c.c.  of  saturated  hydrogen  sul- 
phide solution  are  added  to  every  cylinder.  The 
colour  produced  by  the  colloidal  lead  sulphide  is 
matched  by  standards  prepared  at  the  same 
time.  The  standards  are  made  with  distilled 
water,  except  in  the  case  of  very  dark  waters, 
when  it  is  advisable  to  include  10  c.c.  of  the 
original  water. 

The  standard  lead  solution  used  is  of  such  a 
strength  that  1  c.c.  =0^0001  grm.  Pb,  and  is 
prepared  from  a  solution  a  hundred  times  its 
strength,  which  contains  1*831  grms.  of  lead 
acetate  and  10  c.c.  of  N  /l  acetic  acid  per 
100  c.c.  Standards  may  be  increased  by  OT  or 
0'2  c.c.  of  the  lead  solution  after  the  hydrogen 
sulphide  has  been  added,  but  these  standards 
are  not  so  reliable  as  those  to  which  the  hydro- 
gen  sulphide   is  added  last. 

Alteration  of  duration  of  the  erosion  test. — At 
the  beginning  of  the  investigation  the  times  of 
exposure  of  the  lead  to  the  water  were  7  and  14 
days,  but  as  the  figures  obtained  were  almost 
identical,  the  14  days'  test  was  discarded.  Thus 
of  the  56  samples  of  alkalinity  25  to  5*1  examined  . 
during  Dec,  1905,  Jan.,  Feb.,  and  March,  1906, 
24  gave  the  same  figure  for  both  7  and  14  days ; 
the  greatest  difference  obtained  was :  7  days  0'3, 
14  days  07  (alkalinity  30).  The  average  figures 
for  the  56  samples  were  alkalinity  3T,  7  days' 
erosion  0-33,  14  days'  erosion  037. 

Dr.  Houston  suggested  at  least  a  week  (Vol.  2, 
p.  444)  as  the  period  for  this  test.  This  is  a  long 
time  to  wait  before  determining  if  a  water  possesses 
high  erosive  ability,  and  experiments  were  per- 
formed to  find  if  one  day  would  not  serve  the  same 
purpose.  The  waters  used  were  mixtures  of  an 
untreated  water  (alkalinity  05)  and  a  treated  water 
(alkalinity  2-8). 

The  average  of  the  results  obtained  from  166 
samples   of   Frankley   water   in   1909  was   0"28   for 


one  day  and  0'45  for  seven  days.  We  conclude  from 
an  examination  of  our  figures  that  the  one-day  test 
gives  as  good  an  indication  of  erosive  ability  as 
the  7-days'  test,  and  since  the  1-day  test  enables  us 
to  put  on  repetitions  whilst  the  water  is  fresh,  we 
have  adopted  it  for  general  use. 

Table  1. — Comparison  of  1-  and  7-day  erosion. 


Alkalinity  as  parta 
CaCO,  per  10U.O0O 


Erosion  (lead  per  100.000) 
1  day.  7  days. 


1-4 

4-4 

90 

1-7 

1-7 

20 

1-9 

0-3 

0-3 

2-1 

0-3 

0-4 

2-3 

0-2 

0-3 

2-6 

0-2 

0-3 

By  the  expression  "  the  erosion  figure  was  1*6  " 
we  mean  that  £  square  inch  of  lead  exposed  to  10  c.c. 
of  the  water  for  one  day  gave  dissolved  and  undis- 
solved lead  equal  to  1'6  parts  per  100,000  of  water. 

Irregularities  in  the  action  of  water  on  lead. 

The  erosion  test  was  always  done  in  duplicate, 
and  whilst  as  a  whole  the  duplicates  agreed  well, 
there  were  occasional  striking  disagreements.  The 
colorimetric  comparison  which  is  used  for  the 
estimation  of  the  lead  is  liable  to  give  some  differ- 
ence. The  possible  error  on  a  single  determination 
is  about  10%  ;  that  is,  if  there  is  present  1*0  part 
,'  per  100,000,  one  may  find  11  parts  or  0"9  part  per 
100,000,  but  the  differences  obtained  were  far  in 
excess  of  this.  Thus  one  water,  with  an  akalinity 
2-0,  gave  16-0,  32,  2"4,  and  10-0.  It  is  noteworthy 
that  these  disagreements  are  so  rare  as  to  be  negli- 
gible with  all  waters  except  those  with  an  alkalin- 
ity between  25  and  1'5.  A  number  of  experiments 
were  performed  with  a  view  to  preventing  these 
occasional  disagreements. 

(1)  The  10  c.c.  of  water  was  transferred  to  the 
test-tube  by  means  of  a  cylinder  instead  of  a  pipette 
(to  prevent  possible  contamination  of  the  water 
with  saliva  or  the  breath)  without  advantage. 

(2)  As  it  is  sometimes  impossible  to  shake  off 
minute  air  bubbles  from  the  lead,  brushing  the 
lead  free  from  bubbles  was  tried,  but  poor  dupli- 
cates were  still  obtained.  Also,  large  bubbles  were 
allowed  to  remain  on  the  lead  ;  they  did  not  appreci- 
ably affect  the  amount  of  erosion. 

(3)  In  some  experiments  on  the  influence  of  con- 
tact with  glass  of  test-tubes  ordinary  tubes  were 
compared  with  those  which  had  been  coated 
internally  with  a  thin  layer  of  paraffin  wax.  The 
mean  alkalinity  of  the  water  was  2'3.  The  results 
showed  that  the  paraffin-coated  tubes  gave  no  better 
duplicates  than  ordinary  tubes,  and  that  the  erosion 
figures  in  paraffin-coated  tubes  were  higher  (mean 
of  13  tests :   paraffin-coated  4"7,  ordinary  3'8). 

(4)  That  falling  dust  particles  or  bacteria  are  not 
the  cause  of  the  disagreement  of  duplicates  was 
shown  by  plugging  the  tubes  with  cotton-wool.  It 
is  interesting  to  note  that,  as  with  open  tubes,  if 
the  erosion  was  of  the  crust-forming  type,  it  still 
occurred  with  plugged  tubes  on  the  upper  surface  of 
the  lead. 

(5)  Experiments  showed  that  the  careful  selec- 
tion of  tubes  of  the  same  internal  diameter  did  not 
prevent  disagreements  of  duplicates  if  the  water 
had  an  alkalinity  in  what  may  be  called  the  critical 
range  (T5 — 2'5). 

(6)  The  method  of  removing  eroded  lead  from  the 
lead  strip  by  a  water  jet  is  not  ideal,  and  an  attempt 
was  made  to  remove  the  eroded  lead  completely  by 
stroking  with  a  glass  rod  covered  with  rubber  tub- 
ing. More  lead  was  obtained,  but  there  was  no 
improvement  in  duplicates. 
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(7)  The  following  points  were  demonstrated  by 
the  lata  .Mr.  ,1.  A.  Brown,  (a)  It  is  essential  in 
the  erosion  tost  that  the  lead  be  dropped  into  the 
water  and  not  put  in  a  moist  tube  and  the  water 
then  run  in.  The  preliminary  exposure  of  lead  to 
moist  air  greatly  increases  the  erosion  figure.  (6) 
Filtration  of  the  water  made  no  difference  to  the 
erosion  figure,  the  presence  of  the  ordinary  organic 
deposit  having  little  or  no  effect. 

(,:>)  Conclusion*  concerning  irregular  action  of 
u-ater  «;i  lead. — -We  have  now  shown  that  none  of 
the  following  is  the  main  cause  of  the  occasional 
disagreement  of  duplicates  in  the  erosion  test:  (1) 
air  bubbles,  (2)  glass  or  diameter  of  test-tube,  (3) 
dust  particles  or  bacteria,  (4)  method  of  removing 
eroded  lead,  and  (5)  presence  of  suspended  matter 
in  the  water.  The  subject  is  of  interest,  and  might 
be  of  practical  importance,  because  in  test-tubes 
put  on  side  by  side  under  apparently  identical  con- 
ditions we  have  considerable  difference  in  the 
velocity  of  roaction.  Is  it  possible  that  these  differ- 
eni  68  are  due  to  the  presence  and  absence  of  minute 
quantities  of  special  electrolytes  or  of  enzymes? — 
or  to  galvanic  currents  set  up  in  the  lead  by  metallic 
impurity  which  occurs  in  one  inch  but  not  in 
another?  In  this  connection  it  will  be  remembered 
that  commercial  lead  is  a  remarkably  pure  sub- 
stance, containing  on  an  average  about  0'01%  of 
impurity;  this  consists  mainly  of  metals  such  as 
bismuth  and  antimony,  and  contains  very  small 
amounts  indeed  of  non-metallic  substances  which 
on  oxidation  would  produce  acids.  With  regard 
to  the  disagreement  of  duplicates  it  should  be  noted 
that  for  any  particular  water  they  only  occurred 
with  those  waters  within  a  narrow  range  of 
alkalinity,  and  for  all  the  (raters examined  within  a 
range  of  alkalinity  1'5 — 2'5.  Now  it  will  be  observed 
that  this  is  the  identical  range  which  generally 
gives  that  typo  of  action  which  we  have  called 
corrosion,  i.e.,  the  formation  of  irregular  patches  of 
a  loosely-held  white  crust.  (We  find  a  close  parallel 
to  this  in  that  unequal  distribution  of  rust  noticed 
by  Heyn  and  Bauer  (Mitt.  K.  Matorialpriif.,  1908, 
26,  1 — 104)  which  occurs  when  iron  is  exposed  to 
water  containing  a  certain  amount  (0'1%)  of 
potassium  carbonate.  With  waters  containing  less 
than  this  amount  there  is  an  even  rusting  all  over, 
and  with  waters  containing  more  than  this  amount 
there  is  no  rusting).  Hence  the  simplest  explana- 
tion of  the  disagreement  of  duplicates  is  that  waters 
of  alkalinity  15 — 2'5  are  just  able  to  coat  the  lead 
with  a  protective  layer,  and  henco  the  smallest 
amount  of  irregular  coating  leaves  a  clean  surface 
exposed  which  the  water  attacks  vigorously.  (For 
further  support  of  this,  see  the  effect  of  dissolved 
solids  on  erosion.) 

Determining  factors  in  erosion. 

In  some  cases  there  is  difficulty  in  drawing 
general  conclusions,  because  the  action  appears  to 
follow  different  laws  according  as  it  is  erosion 
proper,  corrosion,  or  formation  of  protective 
coating. 

(1)  Time. — The  velocity  of  the  reaction  falls   as 

time  proceeds.     Waters  of  low  alkalinity  (up  to  1'5) 

show    a   greater   amount,   and   waters   of   alkalinity 

2"5 — 3'0    show    slightly    great    amounts    of    total 

m,   with   increase  of  time  (see  Table  1).     The 

-    of    intermediate    alkalinity    (l'o — 2'5)    are 

dar  in  action,  and  may  reach  their  maximum 

in  one  day. 

2.  Light. — The  action  of  light  is  to  increase  the 
amount  of  the  action  of  water  on  lead.  Ten  samples 
of  untreated  water  gave  an  average  of  16'8  of  lead 
when  the  tubes  were  exposed  to  daylight,  and  an 
tge  of  11*9  when  the  tubes  were  kept  in  a  dark 
cupboard  during  the  day  of  the  experiment. 

(3)  Water  volume. — In  these  experiments  pieces 


of  lead  1  inch  by  4  inch  were  used  in  all  cascH. 
Different  sized  vessels  were  used  and  different 
amounts  of  water,  but  the  height  of  the  water- 
Burface  above  the  top  of  the  lead  was  carefully 
arranged  in  all  cases  to  be  1  inch. 

Taiile  2.      Ilelatiun  of  erosion  to  wafer  volume. 


Alkalinity  of  water  20 

Time  of  test  1  day. 

Area  of  water 

Volumo  of 

Lead  per 

Total  in,;)  mi  .  of 

exposed  to  uir 

water 

100.000  of 

lead  (1  eq.  In.  of 

sq.  cm. 

c.c. 

water 

lead  exposed). 

1-5 

7 

121 

0-9 

20 

10 

10-3 

1-0 

2-5 

12 

7-8 

0-9 

45 

22 

45 

10 

1-8 

30 

2-3 

09 

13-8 

63 

1-7 

11 

31 

78 

1-5 

1-2 

With  waters  that  erode  freely  variation  in  the 
volumo  of  water  does  not  affect  to  any  extent  the 
total  amount  of  lead  eroded.  A  large  increase  in 
the  amount  of  water  appears  to  cause  a  slight  in- 
crease in  the  total  lead  eroded. 

(4)  Area  of  lead  exposed. — Dr.  Houston  (Vol.  II., 
40),  performing  the  ordinary  erosion  test  with  dis- 
tilled water  and  strips  of  lead  1  inch  long  and  J 
or  J  inch  wide,  found  that  such  variations  did  not 
suffice  to  bring  out  to  any  appreciable  extent  a 
difference  in  the  amount  of  lead  eroded.  On  repeat- 
ing this  experiment  under  similar  conditions  with 
untreated  water  (alkalinity  0'5)  we  came  to  a  similar 
conclusion.  However,  a  more  carefully  devised 
experiment  gave  a  more  decided  result. 

In  this  experiment  the  strips  of  lead  were  parts 
of  a  cylihder  of  1  inch  in  diameter  and  rested  at 
right  angles  to  the  bases  of  small  glass  dishes. 
Untreated  water  (alkalinity  04)  was  used,  and  the 
amount  of  lead  eroded  estimated  after  4  hours. 

Table  3. — Eelation  of  erosion  to  area  of  lead. 


Length  of 
lead  strips 
in  inches. 

Total  area     1       Lead  per 
of  lead  strip  I      100.000  parts 
in  sq.  in.            of  water. 

Mg.     of     lead 
eroded  from  1 
sq.  in.  of  lead. 

With  40  c.c.  of  water. 

i 
1 
2 
3 

0-62                       2-5 
119                        5-3 
2-30                        10-6 
3-44                         131 

With  80  c.c.  of  water. 

1-6 
1-8 
1-8 
1-5 

1 

119                           2-4 

1-0 

These    resu 

Its    show    that    with    w 

ater    of    low 

alkalinity  the  amount  of  lead  eroded  varies  directly 
with  the  area  of  lead  exposed,  and  (as  we  also 
showed  above)  is  independent  of  the  amount  of 
water  used.  It  should  be  observed  that  in  this 
experiment  the  water  surface  exposed  to  the  air 
was  large,  and  that  the  results  might  have  been 
different  had  the  supply  of  oxygen  been  less  readily 
available  (as  it  is  in  closed  lead  service  pipes). 

(5)  Area  of  water-surface  exposed  to  the  air. — 
We  found  when  working  with  small  strips  of  lead 
that,  within  a  considerable  range,  the  area  of  the 
water-surface  exposed  to  the  air  did  not  produce 
any  appreciable  effect  on  the  erosion;  this  is  shown 
in  Table  2  on  the  relation  of  erosion  to  water 
volume.  Doubtless  if  the  water-surface  was  greatly 
reduced  then  the  lead  eroded  would  be  smaller  (see 
figures  for  erosions  in  closed  tubes). 

(6)  In  all  our  tests  the  lead  w^as  completely  im- 
mersed, .and  we  noted  that  tho  less  the.  distance 
of  the  lead  from  the  surface  of  the  water  the  greater 
the  erosion.    Thus,  in  one  experiment,  the  distance 
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was  21  mm.,  lead  0"8;  16  mm.,  lead  1/2;  14  mm., 
lead  50. 

(7)  The  use  of  sterile  tubes  and  sterile  lead. — In 
this  experiment  untreated  water  (alkalinity  0'4)  was 
used,  and  a  number  of  cotton-wool  plugged  tubes 
each  containing  the  usual  10  c.c.  of  water  and 
bright  lead  strips  were  made  sterile  by  heating  for 
one  hour  in  a  Koch's  steam  steriliser.  From  one 
set  the  water  was  poured  out  (the  amount  of  lead 
found  in  this  water  was  2'8  parts  per  100,000)  and 
10  c.c.  of  fresh  water  put  in.  Another  set  was 
left  untouched ;  both  sets  were  examined  at  the 
end  of  one  week. 


Table  5. — Relation  of  erosion  to  dissolved  oxygen. 


Table 

4- 

— Erosion  with  st 

erile  materials. 

Tubes  and 
lead. 

Water. 

Erosion    test.          Mean 
figure,  lead  per  100,003. 

Untreated 

Sterile 

Sterile 

Fresh 

Fresh 
Sterile 

530 
58-0 
180 

The  above  figures  show  (a)  that  the  sterility  of 
lead  and  tubes  is  not  a  dominant  factor  in  deter- 
mining the  amount  of  erosion,  and  (6)  that  erosion 
occurs  in  the  absence  of  bacteria.  The  probable 
reasons  why  the  erosion  figure  with  sterile  water 
is  so  much  less  than  with  fresh  water  will  be  dis- 
cussed later  under  the  effect  of  dissolved  gases. 

It  might  be  thought  that  with  erosive  waters 
the  above  test  under  sterile  conditions  was  un- 
necessary, that  the  water  in  the  erosion  test  must 
always  immediately  become  sterile,  since  it  is  in 
contact  with  bright  lead.  On  the  contrary,  we 
found  that  exposure  of  the  water  to  bright  lead  for 
6  hours  did  not  make  the  water  sterile,  497  micro- 
organisms being  grown  in  jelly  in  four  days  from 
1  c.c.  of  water.  A  similar  quantity  which  had  not 
been  exposed  to  lead  was  liquid  in  that  period,  so 
lead  has  a  considerable  inhibitory  power  on  liquefy- 
ing organisms.  Other  experiments  showed  that 
1  mgrm.  of  lead  in  solution  present  in  about  12  c.c. 
of  jelly  has  little  effect  on  the  number  of  organisms 
that  will  grow  in  jelly,  but  that  10  mgrms.  of  lead 
produces  sterility. 

(8)  The  effect  of  exposure  to  glass. — It  was  in 
general  found  that  exposure  to  glass,  whether  of 
bottle  or  test-tube,  lowered  the  erosive  ability  of  the 
water.  Thus  a  water  of  alkalinity  1'9  gave,  after 
standing  in  the  bottle  1  dav,  9'5 ;  4  days,  0'5;  8  days, 
83;  11  days,  0'4;  15  days,  06;  18  days,  0-4;  22  days, 
0-3;  29  days,  0'2  (parts  of  lead  per  100,000).  It 
would  appear  from  this  that  the  passage  of  water 
through  niters  of  broken  glass  would  reduce  its 
erosive  ability. 

Some  test-tubes  were  found  (by  the  late  Mr.  J.  A. 
Brown)  to  give  an  alkaline  reaction  to  phenol- 
phthalein  after  standing  with  water  for  some  time. 
These  gave  lower  erosion  results  than  ordinary 
tubes.  It  should  always  be  remembered  that  the 
"  erosion  test  "  is  not  simply  an  estimation  of  the 
action  of  water  on  lead,  but  of  water  on  lead  in 
the  presence  of  glass,  although  in  normal  tubes,  as 
far  as  our  results  go,  they  indicate  that  for  one- 
day  experiments  the  order  of  the  erosive  abilities 
of  various  waters  is  not  affected  by  the  presence 
of  the  glass. 

(9)  Gases  dissolved  in  the  water:  — 

(a)  Oxygen. — Traube-Mengarini  and  Scala  (this 
J.,  1910,  700)  have  shown  that  distilled  water  acts  • 
appreciably  on  lead  in  the  absence  of  oxygen,  the 
lead  passing  into  the  water  in  a  colloidal  form. 
With  our  water  the  presence  of  oxygen  appears  to 
be  a  necessity,  at  any  rate  if  the  erosion  is  to  be 
considerable.  We  first  investigated  as  to  whether 
the  notable  difference  in  the  erosive  ability  of  the 
untreated  water  and  the  treated  water  was  due  to 
difference  in  the  amount  of  oxygen  thev  contained. 


Water. 


Alkalinity  as 
parts  Ca'CO, 
per  100.000.  i 


c.c.  oxygen 
per  litre. 


7  days'  erosion. 
Lead  per 
100.000. 


Untreated  water 
Treated  water 
(from  reservoir) 


03 
29 


7-8 

7-8 


58-0 
0-4 


Evidently  the  great  difference  in  the  erosions  is 
not  due  to  differences  in  the  amount  of  oxygen  pre- 
sent.    (Oxygen  is  not  so  soluble  in  water  contain- 
ing dissolved  salts  as  in  pure  water,  but  the  quan- 
(    tity  of  dissolved  salts  present  here  would  not  pro- 
duce any  appreciable  difference  in  its  solubility.) 
[    However,  the  following  experiment  shows  that  the 
I    volume  of  oxygen  dissolved  in  the  water  limits  the 
|    amount    of    lead    eroded    if    no    more    oxygen    be 
admitted   during  the   reaction.      (This   contradicts 
the  statement  of  Reichardt,  Arch.  Pharm.,  25,  858.) 
In    this    experiment   glass    tubes   with    well-fitting 
stoppers  were  used,  completely  filled  with  untreated 
water  (alkalinity  0"3). 

Table  6. — Open  and  closed  tubes. 


7  days'  erosion.       Lead  per  100.000. 


Volume  of 
water  in  tube. 


c.c.  oxygen 
per  litre. 


Open  tube. 


Closed    tube, 
full  of  water. 


c.c. 

13-5 

16-5 

12-5 

14-5 

17-5 

120 

13-5 

7-8 

240 

150 

140 

7-8 

240 

12-0 

These  results  have  an  important  bearing  on  the 
erosion  of  lead  service  pipes,  for  they  show  that  in 
closed  tubes  the  amount  of  lead  eroded  only  corre- 
sponds to  the  maximum  amount  of  plumbous  oxide 
or  salt  that  could  be  produced  by  the  oxygen  pre- 
sent (thus  7'8  c.c.  per  litre  of  oxygen  gives  14  parts 
of  plumbous  lead  per  100,000).  They  also  indicate 
that  in  the  ordinary  open  tube  erosion  test  oxygen 
is  absorbed  from  the  air  by  the  water  during  the 
process.  This  affords  an  explanation  of  the  effect 
of  the  distance  of  the  lead  from  the  water  surface. 

Influence  of  Carbon  Dioxide  on  Action  of  Water  on 
Lead. 


14 
13 

>  11 

§10 

3    9 

T1       ' 

\     Turbid  s 
\     Lead i 

iroded               Atk8tinity29 i 

%     6 
o 
S     5 

s 4 

Clesr  solulion~Lead  dissolved 

1 

12  3  4 

Carbon  dioxide  per  cent,  by  volume. 

(6)  Carbon  dioxide. — The  carbon  dioxide  for  these 
experiments  was  prepared  by  dropping  pure  dilute 
sulphuric  acid  into  pure  sodium  bicarbonate.  The 
gas  was  washed  by  bubbling  through  distilled  water. 
The  curve  below  summarises  the  results  obtained. 
All  the  erosions  were  determined  under  the  usual 
standard  conditions  of  24  hours.  The  waters  were 
various     samples     of     untreated     water     with     an 
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alkalinity  of  01  into  which  carbon  dioxide  h:ul  been 
i.  (It  is  worthy  of  note  that  on  passing  the 
carbon  dioxide  through  the  water  a  decrease  in 
colour  was  observed.  It  has  been  suggested  that 
the  passing  of  air  through  the  water  decreases  the 
colour  by  oxidation.  The  decrease  in  the  above 
experiment  cannot  be  due  to  oxidation,  and  it  is 
possible  thai  the  colouring  matter  is  of  a  colloidal 
nature  and  is  precipitated  by  the  carbon  dioxide.) 

The    above   curve    shows   that    for    waters   of    low 
alkalinity  (0'4)  the  increase  of  carbon  dioxide  pro- 
Little  effect  until  as  much  as  1       is  present, 

mi  ilia t  in  all  probability   with  our  ordinary  trei I 

and  untreated  waters  carbon  dioxide  is  not  an  im- 
portant factor  in  erosion.  From  1  to  2  of  carbon 
dioxide  causes  a  sudden  ohange,  For  this  quantity  is 
sufficient  to  prevent  "erosion"  and  to  cause 
"  plumbo-eolvency,"  i.e.,  the  lead  precipitate  ceases 
to  appear,  lead  bicarbonate  being  soluble.  It  is 
orthy  that  with  this  change  there  is  a  sudden 
fall  in  the  total  amount  of  lead  found  in  the  water 
(compare  Muller,  .1.  CI.. m.  Soc,  1888,  54,  226,  who 
appears  to  have  thought  there  was  no  action  since 
there  was  no  visible  erosion.) 

s>i  cording  to  the  equation — 

Pb+0+C0a  =  PbC03 

two  volumes  of  carbon  dioxide  are  required  to  one 
ol  oxygen,  and  when  this  ratio  is  exceeded 
some  bicarbonate  will  be  formed.  In  the  water 
experimented  upon  we  have  about  0'8  %  of  oxygen 
present,  so  that  we  might  reasonably  expect  the 
type  of  action  to  change  as  soon  as  the  carbon 
dioxide  I'M  '■,(!, >,1  TO  .  As  the  percentage  of  carbon 
dioxide  present  increases  above  2%  the  amount  of 
lead  dissolved  increases,  but  even  with  20°'  present 
docs  not  become  as  great  as  the  original  figure  for 
bad  eroded. 

Tnhl,-    7. — Influence   of   carbon   dioxide,   on   erosion 
with  water  of  alkalinity  19  to  4"0. 


Alkalinity  as 

CaCO,  per 

100.000 


Carbon  diox- 
ide %  by  vol. 


Erosion.  Lead 
per  100.000 
in  1  day. 


Description. 


1-9 

trace 

11 

Erosion 

21 

11-4 

40 

Piumno-solvency 

2-9 

trace 

01 

Erosion 

2-9 

Ml 

0-2 

?PIunibo-fioivencv 

2-9 

2-0 

06 

Phlmbo-solvency 

2-9 

100 

1-6 

2-9 

200 

3-2 

40 

trace 

0 

40 

1M 

2-3 

Plumbo-solvency 

Stoppered  tube.        Open  to  air. 


Original  water 

Boiled  one  hour      ' 

Boiled  water  with  82  v.  v.  CO, 

Boiled  one  hour 

Boiled  water  with  32  v./v.  CO, 


Lead  In  one  day. 

110 
0-6  0-7 

Mi  3-5 

I     i'l  In  two  davs. 
0-8  0-8 

40  10-0 


With  the  exception  of  the  first  the  waters  given 
above,  even  when  they  contained  only  a  trace  of 
carbon  dioxide,  were  of  sufficient  alkalinity  not  to 
"  erode  "  lead.  As  with  the  waters  of  alkalinity  0'4, 
the  addition  of  carbon  dioxide  produced  plumbo- 
v.  but  with  these  waters  of  higher  alkalinity 
more  free  carbon  dioxide  was  needed  to  dissolve  the 
quantity  of  lead.  The  figures  are  sufficiently 
high  to  show  the  danger  of  allowing  soda  water 
to  remain  in  contact  with  lead  pipes. 

Table  8. — Influence  of   carbon   dioxide  in  presence 
and  absence  of  air. 


The  alkalinity  ol  the  Hater  was  0o.  We  see  from 
the  above:  — 

1.  That  if  the  water  is  boiled,  the  lead  put  in 
it  gives  an  erosion  of  only  0'7  (Houston 
found  a  similar  result).  It  is  evident  from 
this  that  it  is  not  a  fixed  non-volatile  acid 
which  causes  erosion.  It  was  found  that  if 
water  were  boiled  lor  1J  hours  and  then 
allowed  to  tool  for  J  hour  it  contained  0(i — 
0'7   i.e.   of  oxygen    per   litre,    which    is   quite 

sufficient  to  account  for  the  0"8  of  had 
obtained  with  the  closed  tube.  That  boiled 
water  of  alkalinity  0.5  should  give  so  low 
an  elusion  as  tl'7,  although  freely  exposed  to 

the  air,  is  a  little  remarkable.    The  boiled 

water  appears  to  have  rendered  the  lead 
"  passive."  The  appearance  of  the  lead 
was  quite  peculiar;  it  was  still  bright,  but 
had  a  slight  bronze  tarnish.  This  may  have 
been  a  thin  film  of  red  lead,  and  would 
seem  to  support  the  conclusions  ol  Dunstan 
and  Hill  concerning  passivity  (Chem.  Soc. 
Trans.,  1911,  99,  1853—1866). 

2.  The  figures  above  also  show  that  water  con- 
taining carbon  dioxide  does  not  dissolve  lead 
so  rapidly  if  a  supply  of  oxygen  is  not  avail- 
able. This  is  to  be  expected,  since  the 
hydroxide  of  lead  is  more  readily  soluble 
than  the  metal  in  carbonic  acid. 

The  question  may  be  asked  if  the  presence  of 
carbon  dioxide  is  necessary  for  erosion  to  occur.  All 
the  evidence  we  have  goes  to  show  that  it  is  not 
necessary.  It  will  be  shown  later  that  erosion  takes 
place  readily  in  the  absence  of  free  carbon  dioxide; 
for  example,  when  1  to  200  parts  of  calcium 
hydroxide  per  100,000  are  present  (see  curve  below). 
And  further,  erosion  takes  place  less  readily  in  the 
presence  of  bicarbonate  and  carbon  dioxide  than 
with  carbonate  and  hydroxide  alone.  Under  normal 
conditions  for  ordinary  waters  carbon  dioxide  is  an 
unimportant  factor.  We  have  seen  that  variations 
in  the  amount  of  carbon  dioxide  from  0'02  to  0'20% 
do  not  affect  the  erosion  figure  to  any  extent. 

(10)  Liquids  dissolved  in  the  water. — In  a  number 
of  erosive  waters  that  Allen  examined  he  found  free 
sulphuric  acid.  This  could  not  be  present  in  our 
water,  for  when  our  water  showed  acidity  to  phenol- 
phthalein  this  acidity  was  always  lost  on  boiling. 
This  acidity  is  due  to  carbon  dioxide,  and  was 
generally  equivalent  to  about  002  _  of  gas.  Although 
the  general  principles  underlying  erosion  were 
stated  by  Muller  as  early  as  1888,  in  recent  years 
it  appears  to  have  become  a  commonly  accepted 
idea  that  natural  waters  erode  lead  by  means  of 
the  peat  acids  which  they  contain.  Our  water  was 
always  alkaline  to  lacmoid ;  that  is,  it  always  con- 
tained free  alkali  at  least  as  strong  as  bicarbonate. 
Further,  a  large  number  of  samples  were  alkaline 
to  phenolphthalein,  and  many  of  these  eroded  lead, 
so  that  in  these  cases  at  any  rate  the  erosion  was 
not  due  to  free  organic  acids.  The  assumption  of 
organic  acids  as  the  cause  of  erosion  is  quite  un- 
necessary, since  water,  oxygen,  and  carbon  dioxide 
will  readily  account  for  the  observed  phenomena. 

(in.  Solid*  dissolved  in  the  water.— "We  were 
principally  interested  in  these  with  a  view  to  the 
most  effective  treatment  of  the  water  to  prevent 
erosion.  For  example,  nitrates  are  said  to  acceler- 
ate erosion.  As  our  water  never  contained  moro 
than  a  minute  trace  we  neglected  them. 

A  number  of  experiments  were  performed  with 
calcium  hydroxide  and  carbonate  and  bicarbonate. 
Pure  lime  was  dissolved  in  the  untreated  water, 
and  this  was  mixed  in  various  proportions  with 
untreated  water  through  which  carbon  dioxide 
had  be.n  passed.  With  these  mixtures  the  standard 
erosion  test  for  one  day  was  made  with  the  following 
results  :  — 
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Influence  of  Lime  and  Calcium  Carbonate  and 
Bicarbonate  on  Erosion. 


m 

jOafcium  Bicarbonate 


12    3    4  5    6 


8   9  10  11  12  13  14  15  16  17  18  19  20. 


Alkalinity  due  to  calcium  compounds  (expressed  as  parts  CaC03 
per  100.000). 

The  results  given  above  show  that :  — 

1.  As  the  amount  of  calcium  hydroxide  present 
in  the  water  increases,  the  amount  of  lead 
eroded  falls  to  a  minimum  when  there  is 
present  about  7  to  10  parts  of  calcium 
hydroxide  per  100,000.  After  this  point 
increase  in  the  calcium  hydroxide  causes 
increase  in  the  erosion,  which  gradually 
attains  about  its  original  amount. 

2.  As  the  amount  of  calcium  carbonate  and  bi- 
carbonate present  in  the  water  increases, 
the  amount  of  lead  eroded  continually  falls. 

3.  Calcium  bicarbonate  is  by  far  the  most 
effective  preventer  of  erosion.  Only  about 
half  the  quantity  of  bicarbonate  is  required 
to  form  a  protective  coating  as  compared 
with  carbonate.  This  would  receive  a 
theoretical  explanation  if,  as  seems  probable, 
the  coating  is  a  carbonate  of  lead.  As  little 
as  two  parts  per  100,000  of  calcium  bicar- 
bonate is  generally  sufficient  to  form  a 
plum  bo-protective  coating  on  the  lead. 
Assuming  that  the  actual  coating  is  lead 
carbonate,  it  would  form  a  layer  only 
0000016  cm.  thick.  As  suggested  above, 
the  irregularities  that  are  observed  in  the 
erosion  with  water  about  this  alkalinity  may 
be  due  to  the  fact  that  the  deposit  does  not 
quite  cover  the  lead  surface  and  leaves  a 
little  bright  lead  open  to  the  ordinary 
erosive  action. 

All  these  results  refer  to  calcium  compounds;  but, 
considering  that  the  solutions  are  dilute,  it  is 
probably  safe  to  infer  that  the  results  would  be 
similar  with  all  metals  of  the  alkalis  and  alkaline- 
earths,  and  for  similar  concentrations  of  C03  and 
OH  ions. 

The  untreated  water  taken  from  the  Caban  reser- 
voir in  Wales  has  an  alkalinity  of  about  0'2,  the 
erosion  for  one  day  is  about  14.  From  December  6. 
1905,  to  January*  31,  1906,  the  alkalinity  of  the 
treated  water  at  the  Birmingham  reservoir  at 
Frankley  was  never  below  27,  while  the  erosion  in 
seven  days  only  exceeded  05  on  three  occasions,  and 
that  slightly.  On  the  other  hand,  from  May  12 
to  June  17,  1906,  the  alkalinity  of  the  water  at 
Frankley  was  uniformly  low,  never  rising  above  1'8. 
During  that  period  the  erosion  of  the  water  was 
high,  being  only  as  low  as  05  on  four  occasions, 
while  it  frequently  reached  20,  and  rose  as  high  as 
18'0.  These  results  show  that  as  a  rule  water  of 
high  alkalinity  has  a  low  erosion  and  vice-versa. 

As  potassium  permanganate  is  sometimes  put  into 
water  we  investigated  its  effect  on  the  erosion  of 


lead.  We  found  that  as  little  as  5  parts  per  100,000 
of  water  were  sufficient  to  form  a  protective  coating 
and  prevent  erosion. 

Conclusions  concerning  erosion. 

1.  The  waters  collected  in  the  Caban  reservoir, 
Elan  Valley,  Wales,  have  a  slight  akalinity 
due  to  bicarbonates  etc.  equal  to  about  0'3 
part  CaC03  per  100,000.  Their  action  on 
lead  is  mainly  "  erosive." 

2.  "  Erosion  "  is  due  to  the  action  of  oxygen  in 
the  presence  of  water. 

3.  Such  variations  as  occurred  naturally  in  the 
percentage  of  oxygen  present  in  the  water 
produced  no  appreciable  effect  on  the  erosion. 

4.  One  day  is  the  most  suitable  period  for  the 
erosion  test. 

5.  Exposure  to  glass  lowers  the  erosive  ability 
of  the  water. 

6.  The  greater  the  depth  at  which  the  lead  is 
immersed  in  the  water,  the  slower  the  erosive 
action. 

7.  The  velocity  of  erosion  falls  as  time  proceeds. 

8.  Variation  in  the  volume  of  water  does  not 
appreciably  affect  erosion. 

9.  For  the  untreated  water  the  amount  of  lead 
eroded  varies  directly  with  the  area  of  lead 
exposed . 

10.  Small  changes  in  the  area  of  the  water  surface 
produce  no  appreciable  effect  on  the  erosion. 

11.  Erosion  readily  occurs  in  waters  which  con- 
tain no  carbon  dioxide. 

12.  Such  variations  as  occurred  naturally  in  the 
percentage  of  carbon  dioxide  present  in  the 
water  produced  no  appreciable  effect  on  the 
erosion. 

13.  The  presence  of  from  1  to  2%  of  carbon 
dioxide  causes  a  sudden  change  from 
"  erosion  "  to   "  plumbo-solvency." 

14.  Carbon  dioxide  dissolves  lead  more  rapidly  in 
the  presence  of  oxygen. 

15.  Given  oxygen  the  alkalinity  of  the  water  is 
the  principal  factor  determining  the  amount 
of    "  erosion." 

16.  Not  only  the  amount  but  the  kind  of  erosion 
depends  chiefly  on  the  alkalinity  of  the  water. 

17.  The  addition  of  small  quantities  of  calcium 
hydroxide,  carbonate  and  bicarbonate,  or  of 
potassium  permanganate,  decreases  erosion. 

18.  Calcium  bicarbonate  is  the  most  effective  pre- 
ventive of  "erosion,"  as  little  as  two  parts 
per  100,000  being  generally  sufficient  to 
prevent  erosion. 

19.  Erosion  occurs  in  the  absence  of  bacteria. 

20.  The  bacteria  in  the  water  are  not  all 
destroyed  by  exposure  to  lead  for  6  hours. 

Discussion. 
The  Chairman  asked  if  the  authors  had  used 
chemically  pure  lead  in  their  experiments  as  well 
as  the  ordinary  commercial  lead.  There  might  be 
considerable  difference  found  in  the  amount  dis- 
solved by  comparing  the  effects  ■on  two  leads. 
Chemically-pure  lead  almost  entirely  resisted  both 
dilute  and  strong  sulphuric  acid.  Commercial  lead 
gave  way  much  more  readily.  He  also  enquired 
what  the  effect  of  varying  temperatures  was  on  the 
erosion.  The  variations  of  effect  of  water  of  dif- 
ferent alkalinity  reminded  one  also  of  the  irregular 
behaviour  of  acids  of  varying  strengths  in  the  dis- 
solution of  metals;  with  iron  there  was  a  much 
greater  effect  with  dilute  than  strong  acid.  In 
the  case  of  aluminium  small  amounts  of  impurity 
caused  a  much  greater  dissolution  of  the  metal  to 
take  place;  for  instance,  a  small  amount  of  nitrogen 
getting  in  through  faulty  treatment  during  cast- 
ing greatly  increased  the  amount  of  solvent  action. 
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Mr.  H.  Silvester  said  that  having  frequently  to 
test  the  action  oi  water  on  lead  he  had  found  it 
satisfactory  to  adopt  the  Birmingham  water  as  a 
Btandard  for  comparison.  Mi*,  experience  Bhowed 
that  after  -I  houn  of  exposure  oi  new  bright  lead 
only  one  part  per  million,  or  less,  of  lead  was  taken 
up  by  the  Birmingham  supply,  which  he  considered 
satisfactory,  as  with  such  a  result  under  practical 
conditions  none  was  found  in  the  water  as  dis- 
tributed.  This  was  in  agreement  with  the  results 
given  in  the  paper.  As  to  the  use  of  various 
chemicals  to  prevent  load  attack,  he  found  that 
where  a  quick  result  apart  from  cost  was  required, 
small  quantities  of  sodium  carbonate  were  effective, 
an  alkalinity  of  2  or  3  grains  per  gallon  destroying 
the  lead-solvency  powers  of  the  water. 

Mr.  .1.  Hah:  -aid  that  our  knowledge  of  corrosion 
and  erosion  of  lead  had  been  more  or  less  chaotic, 
and   several   conflicting   hypotheses   had   been   sug- 

■  1.      Heap  (this  ,1..    Itfl3,   771,  811,  847),  after 
a    large   number   of  experiments,   concluded   that 

■  ii  was  the  predominating  factor;  while  at  a 
meeting  of  the  American  Water  Works  Association, 
which  he  had  attended  some  years  ago,  the  general 
opinion  was  that  carbonic  acid  was  the  causative 
agent.  The  practical  importance  of  the  suhject 
could  not  be  over-stated.  Whether  iron  pipes  or 
lead  pipes  were  used,  there  was  the  ever-increasing 
danger  of  corrosion  due  to  electrolysis,  consequent 
upon  the  larger  use  of  electricity.  He  asked  what 
was  the  effect  of  the  seasonal  flora  in  the  reservoir. 
During  certain  seasons  there -should  he  a  definite 
turnover  of  the  water  which  caused  variations  in 
the  oxygen  and  carbonic  acid  content  and  might 
produce  a  variable  effect  on  lead.  He  suggested 
that  the  effect  of  water  on  lead  should  be  studied 
in  conjunction  with  hydrogen-ion  concentration, 
as  it  was  possible  that  this  method  would  give 
better  correlation  with  the  amount  of  lead  eroded 
and  dissolved,  ft  had  often  been  assumed  that, 
because  a  water  was  alkaline  to  the  usual 
indicators,  it  contained  no  free  carbonic  acid,  but 
recent  work  on  dissociation  has  shown  that  this 
view  is  incorrect.  If  carbonic  acid  was  a  contribu- 
tory factor  to  plumbo-solvency,  a  definite  hydroxyl- 
ion  concentration  might  be  found  that  would  arrest 
the  action.  Another  point  of  importance  was  the 
nature  of  the  pipe  used  for  carrying  the  water. 
Waters  that  attacked  lead  pipes  also  attacked  iron 
ones,  producing  what  was  known  as  "red  water" 
trouble;  they  also  dissolved  the  zinc  coating  of 
galvanised  pipes,  and  so  produced  zinc  poisoning. 
The"  Local  Government  Board  had  some  years  ago 
refused  to  sanction  the  use  of  galvanised  pipes  for 
drinking  services  in  a  large  town  on  this  account. 
In  America  these  difficulties  had  led  to  the  use 
of  copper  and  brass  pipe.  It  was  found  that  the 
cost  of  installation  was  not  prohibitive,  because 
the  absence  of  incrustation  led  to  smaller  friction 
losses  and  enabled  pipes  of  smaller  dimensions  to 
be  used.  In  the  industrial  area  in  North-Kast 
Lancashire  he  had  found  that  the  acid  in  the 
atmosphere  gave  a  marked  acid  character  to  the 
rain  water  and  was  sufficient  to  produce  plumbo- 
solvency. 

Dr.  E.  B.  Maxted  enquired  as  to  the  influence 
of  agitation  on  the  rate  of  solution  of  lead;  agita- 
tion might  loosen  any  protective  deposit  that  might 
be  formed  and  accelerate  solution. 

Mr.  F.  R.  O'Shaiohnessy  said  that  although  the 
authors  had  shown  that  lead  was  acted  upon  by 
sterile  water,  it  seemed  possible  that  biological 
action  might  exert  some  influence.  Had  the 
authors  investigated  the  question  in  relation  to 
chlorinated  waters?  There  was  no  object  in  pre- 
venting entirely  lead  from  going  into  the  water 
if  the  expense  was  so  great  and  if  small  traces  did 
not  in  any  way  prejudice  public  health. 


Mr.  J.  O'Sfi.i.n  an  asked  if  the  water  was 
alkaline  or  acid  at  its  source.  In  the  North  of 
England    waters   from   a   peaty   source   were  treated 

with  (allium  carbonate  to  prevent  the  solution  of 

lead. 

Mr.  AsiiMoltti  suggested  that  it  copper  and  zinc- 
were  kept  entirely  immersed  they  became  passive; 
in  other  circumstances  that  was  not  so. 

Mi.  F.  II.  Ai.cock  remarked  that  in  one  of  the 
results  It  was  shown  that  about  one-fifth  of  the 
solid  components  of  the  water  was  not  determin- 
able.    What  was  the  amount  of  sulphate  present? 

Mr.  Knait,  in  reply  to  the  discussion,  said  that 
the  tests  were  made  with  ordinary  commercial  lead. 
which  was  extremely  pure — the  amount  of  impurity 
probably  did  not  exceed  0-01%.  lie  had  not  made 
teste  as  to  the  effect  of  varying  temperature  or  of 
agitation.  As  to  why  they  did  not  regard  erosion 
so  serious  as  plumbo-solvency,  he  pointed  out  that 
in  the  severe  tests  which  were  made  the  water 
which  would  erode  lead  would  not  act  upon  lead 
pipes.  They  had  not  used  sodium  carbonate  on 
account  of  cost.  Ho  agreed  as  to  the  effect  of 
electricity  in  causing  erosion  in  lead  pipes.  In 
one  case  a  service  pipe  gave  high  figures  which  were 
entirely  due  to  close  proximity  to  electric  wire. 
So  far  no  seasonal  variation  in  erosive  ability  had 
been  found.  No  doubt  the  erosion  would  be  ninth 
greater  if  the  lead  was  only  partly  immersed, 
particularly  along  the  line  at  which  air,  water, 
and  lead  came  together.  The  matter  which  in  the 
water  analysis  was  classed  as  "  undetermined  "  was 
organic. 

Mr.  Liverseege  also  replied,  pointing  out  that 
they  did  not  now  rub  the  lead  with  a  duster  to 
polish  it;  experiments  of  the  late  Mr.  J.  A.  Brown 
showed  that  such  rubbing  could  not  be  standard- 
ised. There  would  be  differences  in  the  erosive 
action.  They  preferred,  therefore,  to  scrape  the 
lead  and  lightly  to  dust  off  any  lead  particles. 
Another  improvement  was  the  use  of  methvl  red  in 
place  of  lacmoid  as  indicator.  The  addition  of 
chalk  to  Welsh  water  was  useful  as,  in  addition 
to  preventing  any  risk  of  lead  poisoning,  it  also 
reduced  the  corrosive  action  of  the  water  on  iron. 
There  was  a  difference  as  to  the  importance  to 
health,  of  erosion  and  plumbo-solvency,  and  he 
thought  this  was  shown  by  the  fact  that  in  some 
Yorkshire  towns  there  had  been  a  number  of  lead- 
poisoning  cases  which,  as  far  as  he  knew,  bad  been 
due  to  plumbo-solvency,  and  not  to  erosion.  In 
some  cases  untreated  water  was  used  which  was 
decidedly  erosive,  and  the  medical  officer  stated  that 
be  had  had  no  trouble  from  lead  poisoning.  He 
thought  there  was  considerable  difference  in  the 
importance  of  the  two  actions  of  lead,  and  that 
the  Birmingham  water  was  free  from  any  risk  of 
plumbo-solvent  action.  The  Walker-Kay  test  was 
not  useful  in  relation  to  the  Birmingham  water. 
There  was  very  little  peat  in  the  Elan  Valley,  and 
the  result  was  a  water  that  was  neutral  or  slightly 
alkaline. 


Communications. 


VAPOUR    PRESSURE  OF  ARSENIOUS  OXIDE 
IN  SULPHURIC  ACID  SOLUTIONS. 

BY  F.   SCHWERS. 

An  important  item  in  the  manufacture  of  sul- 
phuric acid  by  the  contact  process  is  the  purifica- 
tion and  drying  of  sulphur  dioxide,  which  includes 
buhbling  through  sulphuric  acid.  In  the  factories 
erected  by  the  Ministry  of  Munitions  an  acid  con- 
taining 0001  %  As.O,  was  at  first  deemed  sufficient 
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for  this  purpose.  But  it  was  soon  found  (1916) 
that  the  activity  of  the  catalyst  decreased  rapidly, 
and  suspicion  arose  as  to  whether  part  of  these 
minute  traces  of  white  arsenic  had  not  found  their 
way  to  the  catalyst.  .Mr.  K.  B.  Quinan,  who  had 
charge  of  these  plants,  asked  Professor  F.  G. 
Donnan  to  investigate  the  matter.  I  undertook 
the  work  at  the  latter's  suggestion,  and  wish  to 
thank  him  for  his  advice. 

At  first  sight  it  appeared  rather  unlikely  that 
under  the  working  conditions  any  measurable  quan- 
tity of  arsenious  oxide  could  ever  be  volatilised  dur- 
ing the  passage  of  the  gas,  all  the  more  as  Adio 
states  that  arsenious  oxide  forms  a  compound 
As,03,S03  in  presence  of  sulphuric  acid.  Since  we 
have  no  figures  for  the  tension  of  As.,O0  below 
150°  C.  and  none  in  sulphuric  acid  solution,  this 
point  could  only  be  decided  by  experiment.  From 
existing  vapour  pressure  data  for  As„0B  from 
150°  C.  upwards  no  extrapolation  could  be  made 
down  to  60°  C.  with  any  chance  of  accuracy. 

A  dynamical  method  was  resorted  to  as  the  only 
one  appropriate  to  the  estimation  of  such  low  vapour 
pressures  as  were  expected.  A  glass  apparatus  was 
fitted  up  through  which  air  was  slowly  aspirated 
by  a  water  suction  pump,  C,  carefully  regulated 
by  a  pinchcock,  B.  The  volume  of  air  was  measured 
by  a  gas-meter,  D,  it  was  then  dried  over  calcium 
chloride,  E,  freed  from  carbon  dioxide  by  caustic 
soda,  F,  after  which  it  passed  through  six  bubblers, 
G,  partly  filled  with  sulphuric  acid  containing 
minute  quantities  of  arsenious  oxide.  These  bub- 
blers were  immersed  in  a  water-thermostat,  H,  kept 
at  about  60°  C,  which  is  the  temperature  to  which 
the  washing  acid  rises  in  a  large-scale  plant  when 
the  hot  gases  are  bubbling  through.  Then  came 
another  set  of  absorption  tubes,  I,  half  filled  with 
a  10%  caustic  soda  solution,  to  retain  any  arsenious 
oxide  volatilised.     The  shape  of  the  apparatus  was 


16' 7°  C).  The  average  temperature  of  the  thermo- 
stat was  59'4°  C. ;  since  the  passage  was  very  slow, 
we  may  admit  that  the  air  was  soon  in  temperature 
equilibrium  with  the  acid,  and  that  2'08  cubic 
metres  of  air  at  59'4°  C.  actually  bubbled  through 
the  acid.  No  record  of  the  barometric  pressure  was 
taken,  but  one  may  take  it  that  the  average  was 
close  to  760  mm. 

The  estimation  of  arsenic  was  made  by  Thorpe's 
electrolytic  method.*  It  was  first  ascertained  in 
this  way  that  the  caustic  soda  used  was  absolutely 
free  from  arsenic;  in  fact,  no  trace  of  it  could  be 
detected.  But  at  the  end  of  the  experiment  the 
alkali  was  found  to  contain  0'00040  grm.  As.,0,, 
which  had  been  carried  over  by  the  air.  From  this 
it  is  calculated  that  the  partial  pressure  of 
arsenious  oxide  over  a  0'015°c  solution  in  sulphuric 
acid  is  slightly  above  O'OOOOl  mm.  of  mercury  at 
the  temperature  of  60°  C. 

Though  very  small  in  the  absolute  sense,  the 
quantity  of  As400  carried  away  seems  large  under 
the  circumstances.  In  order  to  check  this  first 
result  a  second  experiment  was  started  by  filling 
the  bubblers  with  a  sample  of  the  very  acid  used 
in  the  factory,  without  any  further  addition  of 
arsenic  beyond  the  O'OOl  %  it  already  contained. 
In  the  course  of  1390  hours  there  passed  3'36  cubic 
metres  measured  at  15'0°  C  (=3"93  cubic  metres  at 
61'0°,  average  temperature  of  the  thermostat).  This 
time  O'OOOOoO  grm.  As40t  was  found  in  the  caustic 
soda  solution,  i.e.,  0'000013  grm.  per  cubic  metre 
at  61°  C. 

By  comparing  with  the  first  experiment,  where 
the  arsenic  concentration  was  15  times  greater,  it 
is  seen  that  the  amount  of  arsenic  carried  away 
as  vapour  is  almost  exactly  IS  times  larger.  Such 
remarkable  agreement  was  hardly  to  be  expected, 
and  is  partly  due  to  chance ;  in  fact,  the  probable 


so  devised  as  to  prevent  any  actual  spraying  of 
acid  into  the  absorbing  part  (see  fig.).  More- 
over, a  vertical  column  of  glass-wool,  K,  was  inter- 
posed between  the  acid  and  the  alkali  bubblers.  The 
first  absorption  tube  of  each  set  was  put  the  other 
way  round,  so  as  to  act  as  a  safety  valve  in  cum-  of 
back  pressure.  The  whole  glass  apparatus  between 
A  and  B  was  sealed  together ;  there  were  only  two 
unavoidable  rubber  connections,  one  to  the  gas- 
meter,  the  other  to  the  water-pump. 

Two  experiments  were  carried  out. 

In  the  first  experiment  a  little  white  arsenic  was 
added  to  sulphuric  acid  (sp.  gr.  P84),  and  the 
solution  containing  0'015%  As.O,  (as  found  by 
analysis)  was  put  into  the  bubblers.  Air  was  passed 
during  660  hours  at  the  rate  of  1  to  1|  bubble  per 
second.  The  volume  of  air  recorded  by  the  gas- 
meter  was  180  cubic  metres  (average  temperature 


error  in  the  analysis  of  such  minute  quantities  of 
arsenic  may  be  put  at  about  10%. 

It  is  now  interesting  to  form  an  idea  of  what  this 
means  in  actual  practice.  Let  us  assume,  for  sake 
of  argument,  that  the  gas  to  be  washed  through 
sulphuric  acid  is  the  exact  mixture  (2S02  +  02) 
necessary  to  make  S03.  If  we  disregard  water 
vapour  and  other  impurities  and  assume  the  law 
for  perfect  gases,  it  is  calculated  that  8000  cubic 
metres  of  the  gaseous  mixturet  passing  through 
the  drying  acid  with  its  0'001%  As(06  will  carry 
away  as  much  as  0T  grm.  of  arsenious  oxide.  Only 
a  small  part  of  this  is  necessary  to  "  poison  "  the 
catalyst. 

University  College,  London. 

*  By  courtesy  of  Sir  James  Dobbie.  F.R.S.,  the  arsenic  deter- 
minations were  made  by  the  Government  Laboratory,  London, 
t  Corresponding  to  193  tons  of  100  %  H,SO,. 
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THK    DETONATION    OF   HOLLOW   CHARGES 

IIV    A.     MAKSHAI.L. 

In  dm  book  on  Explosives  (1st  Ed.,  1915,  p.  321; 
2nd   Ed  .   p.  .r),ri4)   I   have  mentioned   the  inci 
effect  that  is  produced  when  an  unoonfined  cylinder 
of  a  high  explosive  is  hollowed  out.    This  discovery 
I  a-i  ribed  to  Egon  Neumann,  as  he  definitely  olaima 
it  in   the   Zeitschrift  fur   angewandte  (.'hemic  ol 
Novemli.  r  24,  1911,  for  himself  and  his  co-workers. 
He  says:    "  We  have  found  in  the  last  few  months 
that   if  a  hollow  be  made  in  an  explosive  cartridge 
on  the  side   towards   the  object  to   be  blasted   the 
effect     is     increased     four-    or     five-fold."       The 
alisch-Anhaltische  Sprengstoff-A.-G.  took  out 
pau  nts   for   the    discovery    (Ger.    Pat.   Anm.    W. 
of      14.12.1910;      Eng.     Pat.     28,030     of 
13.12.1911),  and  in  the  Zeitschrift  f fir  das  gesommte 
Bchiess-   und    Sprengstoffwesen   of   Maj    15,    1914, 
Neumann    desoribes    it    as    "  einsn    gauz    neuen   I 
Weg."     1   have,   however,    learned  from  Professor 
Charles  E.  Munroe,  of  Washington,  that  he  made 
this  discovery  many  years  ago   and  gave  i;   a  wide 
publicity    in   America   (Scribner's  Magazine,   1888, 
,76;    Amer.    J.    Sci.,     1888,    36;    Popular 
Science  Monthly,   1900,  56,  300,  444).     I   therefore  j 
now     wish    to    give     the    credit     where    it    is    due. 
Professor     Munroe     carried     out     a     number      of 
interesting    experiments   with    these   charges    and    ! 
found     that    the    more    he    hollowed    out    the    face    i 
resting  on  the  iron  plate  the  greater  was  the  depth    | 
of  the  depression  formed,   until,    when   the  charge    | 
was  completely  perforated,  it  perforated  completely 
the  iron  plate.      v\  hen  lie   interposed  such  articles 
as  a  piece  of  lace  or  the  leaf  of  a  tree  or  a  coin 
between     the     hollow    charge    and     the     plate     he 
obtained  a  detailed  impression  of  the  article  on  the 
iron,   the    raised   portions   of   the  objects   forming 
raised   impressions.       The  effect  is  much  the  same 
when  the  cartridge  is  removed  some  distance  from 
the  surface  of  the  iron  or  steel  plate,   and  under 
water  the  results  are  similar  to  those  in  air.     By 
tying  a   number  of  dynamite  cartridges  round  an 
empty  tin  and  firing  them  with  a  priming  charge, 
also   of    dynamite.    Professor    Munroe    was   able    to 
make  a  considerable  hole  in  a  stout  safe,  whereas  a 
similar  charge  made  up  in  the  ordinary  way  merely 
produced      a      concavity,     but      no      perforation 
(Executive  Document   No.    20,   53rd   Congress,    1st 
Session,  Washington,  D.C.,  1894). 

No  practical  use  has  apparently  been  made  of 
this  discovery,  but  it  is  of  interest  as  throwing  a 
light  on  the  nature  of  the  detonation  wave.  It  is 
evident  that,  although  the  products  of  detonation 
are  gases  and  have  a  very  high  temperature,  they 
mu9t  possess  in  the  wave-front  a  density  even 
greater  than  that  of  the  solid  explosive.  The 
wave,  consisting  of  such  gas  constantly  renewed, 
advances  through  the  explosive  with  a  velocity  of 
several  -thousand  metres  a  second.  'Where  the 
wave  is  in  contact  with  the  boundary  of  the 
explosive  the  gas  flies  off  at  right  angles  to  the 
boundary  and  a  fresh  wave  is  formed  of  compressed 
air,  or  whatever  other  material  the  surrounding 
medium  consists.  This  secondary  wave  is  inclined  to 
the  original  one,  but  advances  much  in  the  same 
way  as  the  bow-wave  of  a  ship.  In  the  axis  of  the 
hollow  of  one  of  these  bored-out  charges  the  waves  of 
highly  compressed  air  come  together  with  enormous 
violence,  and  necessarily  produce  a  blast  in  the 
same  direction  as  the  original  wave  of  detonartion. 
This  is  not  only  much  more  intense  than  the 
original  wave,  because  it  is  more  concentrated, 
but  it  also  lasts  longer,  with  the  result  that  the 
metal  plate  is  carried  right  away.    As  one  would 

expect,  a  (barge  with  a  cylindrical  hollow  bored  in 
it  produces  quite  as  deep  a  hole,  if  not  deeper, 
than    one    with    a    conical    hollow.       Although    a 


hollow  charge  produces  a  much  greater  local  effect, 
it  does  not  exert  nearly  so  great  a  total  shock  as  a 
whole  charge,  as  is  shim  n  by  the  fact  that  when 
detonated  on    i   li  ad  cylinder  it  does  not  compress 

it  to  the  same  extent. 


j  Under 

810  g.  TNT. 


Section  of  hollow  cylinder 
247  g.  TNT. 


Wrought  iron  plate  25  mm.  thick  on  which  both  charges  were 
detonated  in  upright  position. 

Effect  of  hollowing-ouf  a  chin 

Although  a  detonation  wave  resembles  a  sound 
wave  in  some  respects,  it  also  differs  in  important 
properties.  One  of  these  is  that  the  gases 
permanently  change  their  position  and  do  not 
simply  swing  forwards  and  backwards  as  in  a  sound 
wave.  It  constitutes  in  fact  what  French  investi- 
gators have  called  a  "  discontinuity,"  because  the 
rise  in  pressure  is  quite  sudden,  but  of  course  it  is 
more  intense  than  a  discontinuity  produced  by 
other  means.  "When  two  waves  of  detonation  meet 
the  two  opposing  layers  of  compressed  gases  are 
obliged  to  spread  out  sideways,  making  a  distinct 
line  on  the  supporting  plate.  This  forms  the 
basis  of  Dautriche's  ingenious  method  of  measuring 
the  velocity  of  detonation  by  means  of  a  piece  of 
detonating  fuse. 


RAPID  METHOD  OF  ESTIMATING  LEAD  IN 
CASSIA  OIL. 

BY  O.   F.   LUUATTI. 

It  is  a  well-known  fact  that  cassia  oil  exported 
from  China  is  contaminated  with  lead  because  the 
oil  is  sold  on  this  market  enclosed  in  leaden  cans. 
It  is  usual  to  report  the  lead  contained  in  such  oils 
as  "traces,"  the  test  employed  being  the  addition 
of  a  few  drops  of  ammonium  sulphide  to  a  solution 
of  cassia  oil  in  70%  alcohol.  The  reagent  gives 
under  these  conditions  a  decided  coloration,  show- 
ing that  the  oil  contains  more  than  mere  traces  of 
the  metal.  The  author,  therefore,  has  tried  to 
improve  upon  this  qualitative  test  so  as  to  render 
it  of  a  more  informative  nature. 

The  principle  is  very  simple  and  consists  in  the 
usual  method  of  estimating  lead  colorimctrically  by 
means  of  a  solution  of  ammonium  sulphide,  which 
is  usually  attributed  to  Pelouze.*  The  fact  that 
the  reaction  occurs  in  an  organic  liquid  and  that 
no  other  metallic  impurities  are  present  is  instru- 
mental in  giving  an  extremely  subdivided  precipi- 
tate which  seems  to  be  very  adapted  for  this  kind 
of  determination. 

Procedure. — 5  c.c.  of  the  cassia  oil  to  be  tested 
is  diluted  to  2(1  c.c.  with  90  alcohol;  5  or  2'5  c.c. 
of  this  solution  is  taken  for  the  estimation  accord- 
ing as  the  lead  content  is  more  or  less  than  0"025%, 
which  will  be  determined  by  a  preliminary  test. 
This  amount  is  pipetted  into  a  50  c.c.  Nessler  glass 
of  small  bore  (25  cm.)  and  diluted  to  about  20  c.c. 

•  I.J.  IVl..nic.  Vim.  Ohim.  I'hys..  1-41.  <:;>  79.  IDS. 
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with  90%  alcohol.  A  blank  from  lead-free  cassia 
oil,  obtained  by  distilling  the  commercial  oil,  is 
prepared  in  similar  way.  1  c.c.  of  ammonium  sul- 
phide solution  is  added  to  both  glasses,  and 
standard  lead  solution  (in  90%  alcohol;  1  c.c.= 
O'OOOl  grm.  Pb.)  added  to  the  blank  until  the  brown 
coloration  produced  matches  the  sample  under  ex- 
amination, the  liquid  being  stirred  three  times 
after  each  addition  of  standard  lead  solution  by 
means  of  a  piston-shaped  glass  rod. 

The  results  are  calculated  by  means  of  the 
formula  x  =  n  x 0'04  +  m,  where  x  is  the  percentage 
of  lead  sought,  n  the  number  of  c.c.  of  standard 
lead  solution  required,  and  "m  the  amount  of 
original  solution  taken. 

The  tint  of  the  solutions  can  be  compared  by  look- 
ing through  the  Nessler  glasses  resting  on  a  white 
tile.  But  better  results  are  obtained  by  using 
a  Duboscq  colorimeter  or  the  apparatus  described 
below. 


Scale. 

The  colorimeter  (see  fig.)  consists  of  a  wooden 
foot,  F,  in  which  a  white  tile  reflector,  R,  turning 
on  a  pivot  is  situated,  above  this  is  the  body,  B, 
of  the  instrument,  which  consists  of  a  tube  of  CO 
section  in  which  are  introduced  the  Nessler  glasses 
containing  the  liquid  under  observation.  On  top 
of  the  glasses  is  a  device,  D,  to  fit  the  face  of  the 
observer,  similar  to  a  stereoscope  without  lenses. 
When  the  face  of  the  observer  is  applied  to  D  the 
light  can  pass  only  through  the  bottom  of  the 
glasses,  which  are  supported  by  a  glass  base ;  all 
the  joints  are  made  light-tight  by  means  of  felt 
washers.  The  upper  part  fits  loosely  on  the  body, 
and  can  be  easily  and  quickly  removed  to  permit 
the  addition  of  the  standard  solution.  As  some- 
times the  standard  and  the  liquid  under  observation 
show  before  the  test  slight  difference  in  tinge,  a 
slot,  S,  is  situated  under  the  glass  which  supports 
the  tubes,  in  which  glasses  of  suitably  pale  amber 
tinge  can  be  introduced  to  match  the  colour  of  the 
liquids. 

The  accuracy  of  the  method  was  tested  on  samples 
of  cassia  oil  containing  known  amounts  of  lead. 
The  results  are  tabulated  below. 

The  values  for  lead  found  by  this  method  are 
thus  slightly  high,  the  average  excess  found  being 
000018  grm.  Therefore  more  accurate  results 
would  have  been  obtained  by  subtracting  000018 
grm.   of   lead   from   the   amount  found   by  experi- 


ment. As  the  test  is  only  approximate  the  errors 
may  be  said  to  be  well  within  the  allowed  limit  and 
the  method  accurate  enough  for  technical  purposes. 
A  comparison  of  the  results  on  five  commercial 
oils    of    cassia   by   the   method   described    in    this 


Grade  of 
cassia  oil. 


Amount  of 
lead  added 
to  10  c.c.  of 


Amount  of 
lead  found 


/o 
0005 
0010 
0-015 
0020 
0025 
0030 
0035 
0040 
0045 
0050 


Etrms. 

Knus 

00005 

0-00064 

00010 

000128 

00015 

000157 

00020 

0-00216 

00025 

000272 

00030 

000328 

0-0035 

000300 

00040 

000416 

(1-0045 

0-00468 

00050 

000520 

paper  and  those  obtained  by  a  method  suggested 
by  Fryer  and  Weston, t  in  which  the  lead  is  ex- 
tracted by  warm  dilute  nitric  acid  and  estimated  by 
precipitation  as  lead  sulphate,  gives  the  following 
results :  — 


Oil. 

%  found  by 

gravimetric 

method. 

%  found  by 

colorimetric 

method. 

Difference 

1 
2 
3 
4 
5 

0-0560 
00524 
00494 
0-0546 
00611 

00536 
00520 
00512 
00520 
00592 

+  0-0030 
+  00004 
— O-0018 
+  00026 
+  0-0019 

The  results  agree  fairly  well,  but  the  gravimetric 
method  shows,  on  the  average,  results  higher  than 
the  colorimetric  method,  and  perhaps  no  nearer 
to  the  actual  amount  present.  The  cassia  oil  after 
the  nitric  acid  extraction  was  tested  for  lead  accord- 
ing to  the  method  described  in  this  paper,  and 
found  to  give  but  a  very  faint  discoloration,  show- 
ing that  the  extraction  had  been  carried  out  satis- 
factorily. 

It  seems  evident  that  as  very  similar  results  are 
obtained  both  by  the  use  of  the  lengthy  gravi- 
metric method  and  the  colorimetric  method,  the 
latter,  which  can  be  performed  in  a  very  short 
time,  is  to  be  preferred  when  results  are  needed 
urgently. 

Using  the  method  described  above,  experiments 
were  made  on  the  lead-clissolving  power  of  cassia 
oil.  10  c.c.  of  the  lead-free  cassia  oil  was  intro- 
duced into  each  of  twenty-two  test-tubes  together 
with  a  strip  of  bright  lead  about  1  cm.  broad  and 
6  cm.  long.  The  tubes  were  then  closed  with  clean 
corks,  shaken  at  intervals,  and  tested  at  intervals. 

The  amount  of  lead  absorbed  increased  with  the 
time  and  reached  a  maximum  of  0"074%  after  one 
month,  and  then  seemed  to  remain  constant.  It 
is  noteworthy  that  after  that  period  the  lead  con- 
tent exceeds  the  percentage  found  in  commercial 
samples,  which  is,  as  a  rule,  from  004  to  006%. 


ERRATUM. 

Tiie   Softening  op  Plastic  Materials.     By  Alan 
Speedy  (this  J.,  Jan.  31,  1920,  18— 20  t). 
Page  19  T,  col.  2,  softening  graph,  curve  c  should 
be  "  Balata  (high  grade),"  not  "  low  grade." 


^  t  Fryer  and  "Weston, 
Waxes,  Vol.  2.  page  20. 


•  Technical  Handbook  on  Oils,  Tats  and 
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Modern  methods  of  heating  steel  in  the  various 
operations  ot  hardening  and  tempering  frequently 
demand  the  use  of  molten  baths.  For  the  high  tem- 
peratures used  in  hardening  high-speed  steel, 
barium  chloride  with  or  without  the  addition  of 
potassium  chloride  is  used,  while  at  lower  tempera- 
tures sodium  and  potassium  nitrates  and  molten 
lead  find  frequent  application.  These  latter 
materials  possess  fairly  obvious  disadvantages; 
hence  some  years  ago  the  author  endeavoured  to 
End  a  mixture  of  chlorides  which  could  be  used  for 
tempering  operations  at  temperatures  in  the  region 
of  600°  C,  which  entails  the  use  of  a  mixture  which 
melts  somewhere  about  500°  C.  Reference  to 
literature  brought  to  light  some  very  complicated 
formulre  for  low-melting  salt  mixtures,  a  typical 
recipe  being  NaCl  1,  KCl  1,  CaCl2  2,  BaCl,  1,  and 
9rCl,  3  parts.  This  mixture  was  supposed  to  have 
a  melting  point  of  500°  F.  (260°  C),  a  value  which 
could  only  have  been  realised  by  leaving  a  consider- 
able proportion  of  the  water  of  crystallisation  in  the 
mixture.  It  seemed  possible  therefore  that  re- 
search would  reveal  much  simpler  mixtures,  and  an 
investigation  was  commenced  which  attained  the 
desired  object  and  led  to  results  of  sufficient 
theoretical  interest  to  be  placed  on  record.  Samples 
of  potassium,  sodium,  and  calcium  chlorides  were 
obtained  and  their  solidification  points  determined 
by  the  cooling  curve  method,  using  a  platinum,  10% 
rhodio-platinum  thermo-couple,  which  was  fre- 
quently calibrated  during  the  research  at  the  tem- 
peratures of  boiling  water  and  of  freezing  tin 
(233°  C.),  lead  (328°),  zinc  (419°),  aluminium  (657°), 
and  silver  (961°).  The  values  obtained  were: 
Sodium  chloride,  785°  C. ;  potassium  chloride,  760° 
C. ;  calcium  chloride,  745°  C. 


The  solidification  points  of  the  binary  systems 
were  next  investigated  by  the  methods  of  thermal 
analysis  well  known  to  metaUographiBte.  Weight? 
of  salt  corresponding  to  the  desired  composition 
were  introduced  into  a  salamander  crucible  and 
Fused.  After  thorough  admixture  a  thermo-couple 
was  introduced  into  the  melt  and  -  observations 
taken  of  the  times  required   for  the  tcimpcrature  to 

Fall  through  successive  equal  intervalaf— in  this  case 
about  8°  C.  By  plotting  these  time  intervals  as 
functions  of  the  temperature,  the  so-called  inverse 
rate  curves  in  which  arrest  points  are  clearly 
marked,  are  obtained,  typical  examples  being  shown 
in  Fig.  4. 

NaCl— KCl  series. 

The  results  of  the  thermal  analysis  of  this  series 
are  summarised  in  Table  1. 


Table  1. 

"est 

%  components. 

Fronting 

NaCl. 

Kl'l. 

•c. 

1 

100 

0 

783 

2 

90 

111 

700 

3 

80 

20 

735 

4 

70 

30 

700 

0 

00 

40 

067 

6 

50 

50 

652 

4(1 

00 

652 

8 

3C 

70 

802 

11 

20 

80 

690 

in 

10 

90 

715 

li 

0 

100 

760 

By  plotting  the  freezing  points  as  functions  of 
composition  the  so-called  liquidus  curve  is  obtained, 
and  this  is  shown  in  Fig.  1. 
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CuCl, 

It  would  appear  that  these  two  components  form 
a  continuous  series  of  solid  solutions,  since  none  of 
the  cooling  curves  showed  any  arrest  point  after 
solidification  was  complete,  indicating  the  absence 
of  a  eutectie.  Tlie  lowest  melting  mixture  contains 
55%  KCl  and  45%  NaCl,  and  solidifies  at  650°  C. 

These  results  confirm  those  obtained  by  Smite  and 
de  Hruvn  (Proc.  K.  Akad.  Wetensoh.,  1913,  557— 
564)  and  Brand  (Jahrb.  Min.  Beih.,  1911,  627—700) 

CaCl, — NaCl  series. 
This  system  w-as  next  examined  and  gave  the  re- 
sults collected  in  Table  II. 

b2 
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Table  II. 


%  components. 

Freezing 

point. 

NaCl. 

CaClj. 

•a 

1 

0 

100 

745 

2 

10 

90 

657 

3 

20 

80 

540 

3.T 

25 

75 

508 

3b 

27-5 

72-5 

505 

■1 

30 

70 

508 

o 

40 

CO 

570 

0 

50 

50 

620 

7 

75 

25 

740 

8 

100 

0 

785 

Fig.  3 
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made  to  agree  closely  with  the  quantities  of  material 
weighed  out.  The  liquidus  curve  plotted  from  these 
figures  is  reproduced  in  Fig.  2. 

Here,  again,  the  two  components  apparently  form 
a  continuous  series  of  solid  solutions,  for  no  eutectic 
point  was  observed  in  any  melt. 

The  addition  of  sodium  chloride  to  calcium 
chloride  caused  a  considerable  lowering  of  the 
freezing  point ;  the  lowest  melting  mixture  contains 
725  :  CaCL  and  275  ;  NaCl,  and  freezes  at  505°  C. 

CaCL—KCl  series. 


The  third  binary  series  was  finally  examined, 
the  results  obtained  are  shown  in  Table  III. 

Table  III. 


and 


%  components. 

Freezing 

Eutectic 

Test. 

point. 

point. 

CaCls. 

KC1. 

•c. 

°C. 

1 

100 

0 

745 

_ 

2 

93 

10 

670 

608 

2a 

82-5 

17-5 

615 

— 

3 

80 

20 

655 

615 

4 

77-5 

22-5 

695 

615 

5 

75 

25 

715 

600 

6 

72-5 

27-5 

720 

600 

7 

70 

30 

725 

— 

8 

67-5 

32-5 

725 

575 

9 

65 

35 

723 

580 

10 

60 

40 

713 

580 

11 

50 

50 

670 

583 

12 

40 

60 

590 

— 

13 

30 

70 

640 

590 

14 

15 

85 

710 

590 

15 

0 

100 

760 

— 

This  series  presented  some  rather  unexpected  and 
interesting  results,  in  so  far  as  it  is  quite  different 
from  the  two  previous  systems.  The  new  features 
are  that  the  eutectic  points  (of  which  there  are  two) 
are   most   marked,    while    the    liquidus   reaches   a 


30%HCL 


10%'ACl 


no'/oKd 


Fig.  4. 


Check  analyses  were  made  on  melts  and  gave  the 
figure  72.3%  CaCl2  in  test  3b.  This  proves  that 
with  proper  care  the  ultimate  compositions  can  be 


maximum  at  725°  C.  when  the  mixture  contains 
about  70%  CaCL.  This  maximum  corresponds  to 
the  formation   of   a  double,  compound   of  formula 
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BKCl,3CaCfls.     which    theoretically    would    contain 
CaCl,.       These     figures     are     represented 
graphically  by  the  equilibrium. diagram  reproduced 
in  Fig.  3. 

Two  eutectics  are  formed,   the  CaCl,-eompound 
eutectic  molting  at  608°  C.  and  containing  17"5% 
KCI,   and   the   KCl-compound    eutectic   melting   at 
C.  and  containing  60      KCI. 

Typical  cooling  curves  of  this  system  are  shown 
in  Kg.  1,  where  the  marked  eutectic  arrests  will  be 
noted. 

After  these  researches  had  been  completed  the 
authors'  attention  was  drawn  to  a  paper  by  Menge 
(Z.  anorg.  Chem.,  1911,  9,  162>  in  which  investiga- 
tions of  the  systems  NaCl — CaCl,,  KCI— CaCl,  were 
described  among  others.     According  to  Menge,  the 


tions  cannot  be  attributed  wholly  to  tins  cause. 
Reference,  however,  to  the  numerous  excellent  sets 
of  physico-chemical  tables  which  have  been  issued 
reveals  the  fact  that  there  is  a  considerable  diver- 
gence of  opinion  as  to  ill,  true  melting  or  freezing 
pomts  of  salts ;  e.g.,  to  the  freezing  point  of  sodium 
chloride  various  values  between  770°  and  820°  C. 
have  been  assigned.  As  soon  as  time  and  circum- 
stances will  permit,  the  authors  intend  to  prepare 
pure  samples  of  the  salts  under  review  and  ac- 
curately determine  their  melting  and  freezing 
points.  With  regard  to  the  Ktl  CaCl,  series 
Menge  i<  in  substantial  agreement  with  the  authors, 
except  that  he  assigns  the  formula  KCI, CaCl,  to 
the  com]  am  ml  which  is  clearly  defined  as  a  maximum 
in  his  liquidus  curve.  In  the  Cad, — NaCl  series, 
however,  the  authors'  results  do  not  confirm  those 
of     Menge.       According     to     Menge's     work,     the 


NaCl 


Fig.  5. 


melting  points  of  the  three  salts  are  as  follows: 
CaClJ(  777°  C. ;  KCI,  780°C. ;  NaCl,  805°  C.  There 
are  considerable  differences  between  these  values 
and  those  described  at  the  beginning  of  this  paper, 
which  might  possibly  be  attributed  to  impurities 
in  the  materials  used  by  the  authors.  But  while  it 
is  true  that  no  special  efforts  were  made  to  purify 
i  lie  salts,  none  of  the  samples  used  contained  more 
than  ft6%  of  impurities,  and  the  order  of  the 
lowering  of  the  freezing  point  owing  to  this  cause 
can  bo  judged  from  the  results  outlined  in  the 
paper.  The  maximum  rate  of  lowering  is  observed 
in  the  NaCl  CaCl,  series,  in  which  the  addition  of 
0'5%  of  sodium  chloride  to  calcium  chloride  brings 
about  a  lowering  of  about  4°  C.  in  the  freezing 
point.  Since  the  authors'  salts  contained  less,  and 
in  most  cases  considerably  less,  than  0"5%  im- 
purities, the  differences  in  the  two  sets  of  observa- 


primary  crystals  deposited  from  the  melts,  rich  in 
sodium  chloride,  undergo  a  reaction  at  605°  C., 
with  the  mother  melt,  resulting  in  the  formation 
of  the  compound  4NaCl,CaCI2.  This  compound 
with  calcium  chloride  gives  rise  to  an  eutectic 
which  freezes  at  500°  C.  and  contains  about  32  ' 
NaCl.  The  authors  are  aware  that  in  their  investi- 
gations on  this  series  there  are  not  enough  deter- 
minations in  the  melts  rich  in  sodium  chloride  to 
decide  definitely  whether  or  no  there  is  an  mllexioii 
in  the  liquidus.  The  formation  of  a  compound, 
however,  demands  that  there  should  be  a  line  of 
definite  arrest  points,  and  though  the  authors  have 
carefully  examined  their  inverse  rate  curves,  in  no 
case  is  there  any  sign  of  an  arrest  point  below  the 
liquidus.  Lamplough  (Proc.  Camb.  Phil.  Soc, 
1911.  193—196)  found  that  NaCl— CaCL  formed  a 
Bimple  eutectiferous  series.    The  eutectic  contained 
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Fig.  6. 


able  amount  of  light  on  this  point,  which  will  be 
dealt  with  in  its  proper  place. 

Ternary  series  KCl — NaCl — CaCl2. 

The  usual  method  of  graphic  representation  of 
the  results  obtained  during  the  investigation  of  a 
ternary  series  is  to  plot  compositions  in  the  plane  of 
an  equilateral  triangle  and  to  plot  the  property  (in 
this  case  temperatures  of  thermal  disturbances)  at 
right  angles  to  this  plane,  according  to  the  method 
described  in  detail  in  text-books  of  metallography. 

Mixtures  of  the  three  salts  were  made  up  accord- 
ing to  the  compositions  indicated  by  the  small 
crosses  in  Fig.  5,  in  which  the  numerals  represent 
the  temperatures  at  which  freezing  commenced. 
Cooling  curves  were  taken,  the  results  of  which  are 
summarised  in  Table  4. 

The  graphical  representation  of  the  results  takes 
the  form  of  a  solid  model,  a  perspective  view  of 
which  is  shown  in  Fig.  6.  But  the  more  general 
method  of  representation  of  the  results  of  the  in- 
vestigation of  a  ternary  series  is  to  draw  the  iso- 
thermals  on  the  liquidus  surface  and  project  them 
on  to  the  base  of  the  model.  This  is  shown  in 
Fig.  7. 

In  this  system  two  ternary  eutectics  are  formed, 
one  situated  at  (a)  in  Fig.  7,  containing  70%  CaCL, 
25%  NaCl,  and  5%  KCl,  and  the  other  consisting  of 


KCL 


NaCl. 


Fig.  7. 


CaCl. 


28-8%  NaCl  and  solidified  at  495°  C,  and  this  corre- 
sponds very  closely  with  the  minimum  in  the 
liquidus  described  in  the  present  paper.  Further, 
the  work  on  the  ternary  series  throws  a  consider- 


30%  CaCl,,  20%  NaCl,  and  50%  KCl  situated  at  (6). 
Mixture  (6)  begins  to  freeze  at  530°  C,  while  mix- 
ture (a),  the  lowest  freezing  mixture  of  the  whole 
series,  begins  to  freeze  at  495°  C. 
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The  results  of  the  investigation  of  the  ternary 
uriei  are  somewhat  disappointing,  because  it  was 
hoped  that  the  addition  of  potassium  chloride  to  the 
I '.it'!  Nad  eutectio  would  effect  a  considerable 
lowering  ot  the  freezing  point,  which  would  have 
increased  the  scope  of  utility  of  the  materials  m 
ring  operations.  Nevertheless,  it  is  of  oon- 
sid<  rable  inti  rest  from  the  technical  point  of  view 
to  know  that  the  low  melting  mixtures  are  prepared 
Iroin  the  cheapest  materials,  because  no  real  ad- 
vantage is  gained  by  adding  5 %  of  the  compara- 
tively expensive  potassium  chloride  in  order  to 
obtain  a  lowering  in  the  freezing  point  of  only  5°  C. 


Table  IV. 


Meeting  held  at  Birmingham   University,  on 
Thursday,  November  13,  1919. 


T«t. 


%  components. 


C*C1,. 


KC1. 


XaCl. 


Freezing      Eutectlc 
point.      ,     point. 
•C.  *  C. 


1 

60 

20 

20 

590 

530 

■j 

40 

40 

20 

590 

— 

40 

20 

40 

578 

550 

4 

20 

60 

211 

608 

540 

5 

go 

40 

40 

608 

530 

a 

BO 

20 

60 

700 

540 

80 

10 

10 

580 

510 

8 

10 

80 

10 

690 

640 

9 

10 

10 

80 

748 

550 

10 

65 

10 

25 

— 

515 

11 

57  5 

20 

22-5 

600 

640 

12 

50 

30 

20 

608 

640 

13 

so 

60 

10 

560 

— 

14 

70 

20 

10 

617 

550 

15 

M 

30 

10 

657 

— 

10 

88 

40 

10 

645 

5311 

17 

4>l 

50 

10 

608 

540 

18 

70 

10 

20 

512 

— 

1» 

30 

50 

20 

530 

— 

20 

10 

70 

20 

663 

525 

21 

60 

10 

30 

540 

— 

:  ' 

50 

20 

30 

648 

— 

23 

40 

30 

30 

560 

530 

24 

30 

40 

30 

658 

520 

2.i 

20 

60 

30 

685 

530 

50 

10 

40 

605 

540 

27 

10 

60 

30 

640 

640 

.- 

30 

30 

40 

692 

640 

29 

10 

50 

40 

630 

540 

30 

40 

10 

60 

655 

630 

31 

30 

20 

50 

650 

630 

32 

20 

30 

60 

655 

630 

33 

10 

40 

60 

655 

530 

34 

30 

10 

60 

090 

630 

35 

10 

30 

60 

690 

640 

36 

20 

10 

70 

725 

630 

37 

10 

20 

70 

725 

640 

38 

75 

15 

10 

590 

550 

3» 

35 

55 

10 

558 



40 

775 

12-5 

10 

565 
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32-5 

57-5 

10 

542 

— 

Allusion  has  already  been  made  to  the  disagree- 
ment between  the  results  of  the  present  investiga- 
tion and  those  of  Menge  with  regard  to  the 
existence  of  the  compound  4\aCl,CaClj.  The 
formation  of  such  a  compound  would  result  in  an 
inflexion  in  the  liquidus  not  only  in  the  CaClj — 
NaCl  series,  but  also  in  the  series  containing  con- 
stant hut  relatively  small  percentages  of  potassium 
chloride,  i.e.,  those  series  represented  by  vertical 
planes  I  Utting  the  ternary  model  parallel  to  the 
CaCL — Nad  side  of  the  triangle.  Such  sections 
show  no  smn-  ni  inflexions,  so  that  for  the  present 
the  authors  are  compelled  to  reject  the  idea  of  the 
formation  of  any  compounds  between  sodium  and 
calcium  chlorides  because  the  whole  of  the  data  ob- 
tained from  the  ternary  series  .strongly  favour  the 
conclusion  that  these  two  salts  form  a  continuous 
series  of  solid  solutions 

It  is  hoped  to  extend  these  observations  to  other 
ternary  salt  mixtures  at  some  not  very  distant  date. 

In  i  ondusion,  the  authors  would  take  this  oppor- 
tunity  of  thanking  the  Birmingham  Small  Arms 
IV>..  Ltd.,  in  whose  laboratories  this  work  has  been 
done,  tor  granting  the  necessary  facilities  to  carry 
out  these  investigation-. 


Mil.    L.    P.    WILSON    I.N    THK   C1IAIH. 


THE    MANUFACTURE   OF   ARTIFICIAL 
ABRASIVES   IN    THE   ELECTRIC   FURNACE. 

BY  C.  J.  BROCKUANK. 

Artificial  abrasives  require  for  their  production 
large  quantities  of  electrical  energy,  such  as  can 
only  be  furnished  cheaply  by  the  enormous  water 
power  developments  of  Canada,  the  tinted  States, 
and  similar  countries  abroad.  Due  to  this  natural 
advantage  there  have  developed  in  Canada  several 
largo  plants  devoted  entirely  to  the  manufacture  of 
artificial  grinding  materials  called  by  various 
trade  names,  but  consisting  of  two  groups,  one 
silicon  carbide,  and  the  other  aluminous  abrasive, 
or  artificial  corundum.  The  fact  that  upwards  of 
140  million  pounds  of  these  materials  was  produced 
in  Canada  during  the  year  1918  shows  that  the 
industry  has  become  one  of  enormous  importance. 
The  refractory  by-products  are  also  of  great  im- 
portance, and  have  contributed  very  materially  to 
increased  elhciency  in  the  operation  of  many  types 
of  furnaces.  The  value  of  abrasive  products  ex- 
ported from  the  United  States  alone  in  the  year 
1918  was  upwards  of  one  million  pounds. 

Early  History. 

There  are  many  references  in  ancient  history  to 
the  use  of  abrasives.  Emery  was  mined  at  the 
Island  of  Emeri  by  the  ancient  Egyptians  during 
the  time  of  the  Pharaohs,  and  used  by  them  for 
grinding  and  polishing  those  magnificent  monu- 
ments in  existence  to-day.  The  ancient  Indian 
races  used  a  mixture  of  crushed  emery  powder  and 
beeswax  for  polishing  stone,  and  emery  and  natural 
corundum  constituted  the  only  abrasives  of  an 
efficient  character  in  use  from  those  times  until 
silicon  carbide  (carborundum),  the  first  artificial 
abrasive,  was  discovered  by  Dr.  Acheson,  in  the 
year  1890. 

Unfortunately,  silicon  carbide  cannot  be  used  for 
all  classes  of  grinding.  It  is  most  suitable,  and 
most  highly  efficient,  in  the  grinding  of  brittle 
materials,  such  as  cast-iron,  marble,  mother-of- 
pearl  and  materials  of  that  kind,  and  the  finishing 
and  sueding  of  leather  and  so  on.  It  was  the 
attempt  of  the  Carborundum  Company  to  make  it 
a  universal  grinding  material  that  so  nearly  led  to 
financial  disaster  in  their  early  days.  The  physical 
properties  of  silicon  carbide  render  it  unsuitable 
for  producing  the  fine,  smooth  finish  required  in 
steel  grinding.  It  is  intensely  hard  (the  next 
hardest  material  to  the  diamond),  and  very  brittle. 
During  grinding  the  edges  of  the  individual  grains 
are  constantly  fracturing,  exposing  fresh  cutting 
edges,  which  score  deeply  into  a  tough  material 
such  as  steel.  Subsequent  to  the  discovery  and 
commercial  introduction  of  silicon  carbide,  there- 
fore, emery  and  natural  corundum  continued  to 
hold  their  own  in  a  large  section  of  the  abrasive 
field.  Unfortunately,  the  deposits  of  natural 
corundum  were  rapidly  exhausted  both  in  Canada 
and  the  Southern  United  States,  and  the  properties 
of  Naxos  emery  were  so  uneven  that  considerable 
difficulty  was  experienced  in  making  wheels  from 
it  that  would  meet  the  diverse  conditions  and 
exacting  specifications  of  the  steel  industry.  The 
discovery  that  such  aluminous  ores  as  bauxite  and 
emery  could  be  electrically  smelted  with  coke,  and 
commercially  pure,  crystallised  artificial  corundum 
obtained  therefrom,  completed  the  requirements  of 
the  abrasive  field  and  rapidly  forced  natural  emery 
into  the  background  except  for  a  few  restricted 
operations,    such     as     polishing,    particularly    the 
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polishing  of  glass,  for  which  none  of  the  artificial 
abrasives  is  suitable  to-day.  . 

The  Manufacture  of  Silicon  Carbide. 

Silicon  carbide  is  formed  by  the  reaction  at  high 
temperatures  of  silica  and  carbon.  In  practice  it 
is  found  necessary  to  add  varying  amounts  of  saw- 
dust and  sodium  chloride.  Sawdust  is  used  to 
maintain  porosity  in  the  mixture,  so  that  the  large 
volumes  of  carbon  monoxide  may  escape  without 
causing  blowholes  at  local  spots  in  the  furnace ;  the 
salt  assists  in  the  elimination  of  the  impurities 
present  in  the  coke  and  sand  as  chlorides.  A 
typical  furnace  mixture  when  all  new  materials  are 
used  is:  Petroleum  coke  1500  lb.,  white  sand 
2520  lb.,  sawdust  300  lb.  (18  cub.  ft.),  salt  40  lb.  A 
considerable  proportion  of  the  mixture  used  in  a 


First  stage  in  forma-    Second  stage  in  forma- 
tion of  silicon  carbide,     tion  of  silicon  carbide. 
(Crystals  forming.) 


Surface  of  silicon  carbide  crystal.  20. 

furnace  is  not  converted  into  silicon  carbide,  acting 
merely  as  a  heat-insulating  blanket,  and  this 
material  will  ordinarily  be  returned  to  the  mixing 
department  and  added  in  definite  proportions  to  the 
new  materials.  Inasmuch  as  this  old  mix  has  lost 
part  of  its  carbon  by  oxidation,  the  proportions  are 
somewhat  altered,  and  a  typicai  operating  mixture 
for  continuous  use  becomes  as  follows :  Petroleum 
coke  1500  lb.,  sand  2455  lb.,  sawdust  300  lb.,  old 
mixture,  400  lb.,  salt,  40  lb.  Petroleum  coke  is  the 
carbon  residue  left  in  the  stills  when  distilling 
crude  oils  and  is  the  form  of  carbon  that  can  be 
used  most  satisfactorily  for  producing  the  highest 
grade  of  silicon  carbide.  This  does  not  appear  to 
be  due  altogether  to  its  purity,  since  good  silicon 
carbide  cannot  be  made  from  lampblack,  but  is  in 


some  way  due  to  the  readiness  with  which  it  is  con- 
verted into  graphite  by  heat.  Charcoal  is  readily 
changed  to  graphite,  and  similarly  will  make  ex- 
cellent silicon  carbide. 

Silicon  carbide  furnaces  are  built  in  sizes  vary- 
ing from  1000  h.-p.  capacity  to  3000  h.-p.  capacity. 
A  furnace  of  less  than  1000  h.-p.  size  cannot  be 
operated  economically.  A  3000  h.-p.  furnace  will 
produce  approximately  7%  more  silicon  carbide  per 
unit  of  power  input  than  a  1000  h.-p.  furnace, 
although  the  advantage  is  somewhat  offset_  by  the 
fact  that  the  quality  from  the  largest  size  is  not  so 
good.  A  1000  h.-p.  furnace  is  20  ft.  long  between 
the  heads  carrying  the  electrodes  and  5  or  6  ft. 
wide  inside.  The  heads  carrying  the  electrodes  are 
40  in.  thick,  and  two  electrodes  are  used  for  each 
terminal,  made  from  graphite  10  in.  diam.  and 
48  in.  long.  The  method  of  loading  the  furnace  is 
as  follows.  The  furnace  is  charged  with  mixture 
slightly  above  the  level  of  the  electrodes,  and  a 
trench  formed  in  this  mixture  36  in.  wide  and  10  in. 
deep,  which  is  filled  with  about  1200  lb.  of  graphite 
powder.     This  forms  the  resistor  core  and  conducts 


Surface  of  silicon  carbide  crystal.     ;■:  20dhmr 


Devitrified  layer  of  quartz  in  silicon  carbide  crystal.     X  20, 


the  current  from  one  terminal  to  the  other.  The 
charge  is  then  piled  on  this  core  and  the  furnace  is 
ready  to  operate. 

Power  for  the  plant  of  the  Exolon  Co.,  at  Thorold, 
Ontario,  is  furnished  from  the  hydro-electric 
station  of  the  Toronto  Power  Co.  at  Niagara  Falls. 
It  is  three-phase  twenty-five-cycle  current,  and  is 
transmitted  to  a  sub-station  adjacent  to  the 
abrasive  plant  at  a  potential  of  60,000  volts.  In 
this  sub-station  it  is  transformed  down  to  12,000 
volts,  at  which  voltage  it  is  delivered  to  the  plant. 

The  furnace  transformers  used  are  of  the  oil- 
insulated  water-cooled  type,  single-phase,  and  by 
means  of  taps  taken  off  the  high-tension  side  it  is 
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!««>- —  j>.i!-  to  obtain  anj  voltage  brtnwn  loo  and  85. 
When  a  furnace  is  first  cut  in  the  highest  voltage  is 
owed.  The  fnrnaoe  should  reach  full  load  in  leea 
than  three  boars  a1  this  voltage,  after  which  the 
voltage  !nu>t  be  periodically  reduced,  or  the  fur- 
nace would  run  overload,  due  to  the  negative  tem- 
perature coefficient  of  the  graphite  resistor  in  the 
rurnaos;  wiili  a  core  oi  the  Bise  given,  stable  con- 
ditions should  be  attained  between  s">  and  100  volts. 
\".  i  v  soon  the  carbon  monoxide  evolved  will  ignite 
on  the  outside  of  tli«'  furnace.  Ii  is  usual  to  intro- 
duce ■  definite  amount  of  electrical  energy  and  t<> 
take  olf  tin'  furnace  a  ben  that  is  done.  For  the  size 
described  32,500  k.w.  hrs.  is  used  each  furnace  run. 
and  the  duration  of  the  run  will  vary  from  32  to  34 
hours,  There  is  a  considerable  shrinkage  of  the 
mixture  during  the  run,  the  level  gradually  falling 
belon  the  side  walla  of  1 1 1<-  furnace.  The  side  walls 
must  not  lx>  taken  down  till  at  least  24  hours  alter 
a  furnace  lias  been  disconnected;  otherwise  the 
product  is  liable  to  be  injured  by  oxidation.  Sub- 
sidiary reactions  involving  to  some  degree  re- 
.  rvstallisation  of   the  product   take  place  after  the 

furnace  is  disconnected. 

A  silicon  carbide  furnace,  efficiently  operated, 
should  produce  0T6  lb.  of  SiC  per  h.-p.  hi-.,  or 
should  require  approximately  5  k.w.  hrs.  for  each 

pound  of  crystalline  silicon  carbide.  In  addition  to 
the  crystalline  material,  one  ton  of  firesand  or  im- 
pure amorphous  silicon  carbide  will  be  produced 
per  furnace  run.  This  is  a  very  valuable  refractory 
for  the  lining  of  brass-melting  furnaces,  outlasting 
many    firebrick    linings,    and    the    demand    greatly 

exceeds  the  supply,  since  it  can  only  be  produced 
indirectly  as  a  by-product. 

The  costs  of  production  have  increased  greatly 
since  the  year  1915,  due  to  the  increase  in  the 
prices  of  all  raw  materials  and  labour.  With  power 
costing  $14  per  horse-power  year  these  costs  are 
as  follows  for  the  years  1915  and  1918:  — 

Manufacturing  Cotts  per  (on  of  2000  lb. 

1918. 

$40-61 

23-94 

3496 

5-49 


1915. 

Raw  materials     ... 

si  900 

Power 

...     2182 

Labour 

...     10-54 

Repairs  and  supplies 

...      2-70 

Total  manufacturing 

■ost ■ 

(exclusive  of  overhead)  $5406         $105-00 
Finishing  uf  Silicon  Carbide. 

The  crystalline  silicon  carbide  after  removal  from 
tile  furnace  is  crushed  in  a  pan  mill  and  treated 
successively  with  sulphuric  acid  and  caustic  soda. 
Tins  removes  the  surface  impurities  from  the  grain, 
consisting  of  graphite,  silicon,  silicides  of  iron 
(mainly  SiFe2),  and  aluminium  silicide.  It  is  then 
washed,  dried  in  a  rotary  dryer,  and  passed  over 
loreena  which  separate  the  grains  into  various 
sizes  from  J  in.  mesh  to  1  /220  in.  ;  bner  sizes  than 
this  are  graded  by  hydrostatic  methods.  This 
material  forms  the  pure  product  used  by  the  wheel 
manufacturer  for  making  abrasive  wheels.  It  is 
mixed  with  a  porcelain  bond,  and  fired  in  pottery 
kilns.  The  process  of  manufacturing  wheels  is 
be]  ond  the  scope  of  this  paper. 

.■Ui'"        u  Abrasives  or  Artificial  Corundum*. 
These  are  manufactured  by  smelting  a  mixture 

of  bauxite  and  coke  in  an  arc-  furnace;  the  im- 
purities, mainly  silica  and  iron  oxide,  are  reduced 
and  Battle  to  the  bottom  of  the  furnace,  and  the 
fused  alumina  is  recovered  in  the  form  of  a  large 
pig  or  ingot  weighing  1  to  •">  tons.  The  bauxite 
u-i, I  will  usually  have  approximately  the  composi- 
tion    s,ii    B-40,  Al  o  50-68,  t-VO    18-22,  Ti<).  265, 


loss  on  ignition  24*98    .     A  typical  furnace  mixture 

is   calcined    bauxite    1750,   coke     100,    iron     borings 

350  Hi.  The  furnace  used  is  mounted  on  a  water- 
cooled  track  and  consists  merely  of  a  four-sided 
iron  frame  with  an  inner  lining  of  fire-brick.  The 
dimensions  will  be  approximately  5  ft.x"  ft.,  and 
the  height  of  the  side  walls  S  it.  The  hearth  is 
made  ol  pitch  and  carbon.  The  furnace1  is  started 
by  placing  a  layer  of  mixture  about  I  ft.  deep  in 
the  furnace  and  laying  a  train  of  graphite'  powder 
from  one  electrode  to  the  other  on  the  top  of  this. 
As  soon  as  a  small  path  of  molten  ore  is  formed  this 
carries  the  current,  and  more  mixture  is  charged 
into  the  furnace  as  required, 

The  se  furnaces  operate  at  about  loo  volts  and  re- 

quire  550  k.w.  An  ingot  weighing  -1  or  5  tons 
should  In-  produced  with  a  power  input  of  18,000 
k.w  .  Ins.,  hut  this  will  vary  widely  according  to  the 
quality  of  ore  being  used.  When  the  furnace  is  full 
it  is  removed  bodily  and  a  new  one  inserted  in  its 
place. 

Reduction  must  not  be  carried  too  far;  otherwise 
the  abrasive  will  be  too  pure  and  brittle.  The  pre- 
sence of  1 — 2  ,  of  iron  oxide,  silica,  and  titanium 
dioxide  increases  the  toughness  of  the  product.  A 
typical  analysis  of  high-grade  abrasive  would  he 
A1:03  97-40,  SiO,  0-90,  Fe2Os  032,  TiO,  T38%.  The 
metallic  residue  recovered  will  contain  10 — 15%  of 
silicon.  Sufficient  iron  borings  are  added  to  the  mix- 
ture to  keep  the  silicon  content  of  the  alloy  below 
15%  ;  otherwise  the  material  would  be  too  weakly 
magnetic  to  be  separated  from  the  crushed 
corundum. 

Manufacturing  Costs. 

During  the  year  1918  the  costs  of  manufacture 
were  as  follows  per  ton  of  2000  lb.  :  Raw  material, 
$45-65;  electrodes,  $10'82;  power,  $779;  labour, 
$19-73;  and  repairs  and  supplies,  $6'57 ;  total, 
$90*56.  It  will  be  noticed  that  power  is  a  com- 
paratively small  proportion  of  the  total  manufac- 
turing cost  of  artificial  corundum,  and  it  would 
therefore  seem  to  he  quite  practicable  that 
aluminous  abrasives  should  be  manufactured  in 
England  at  a  cost,  that  would  compete  with  the 
foreign  product.  Important  developments  in  this 
field  are  to  be  expected  therefore  in  the  near 
future. 

Discission. 
The  Chairman  asked  if  the  presence  of  graphite 
were  detrimental  to  the  product  as  an  abrasive ;  and 
whether  silicon  was  available  commercially  for  acid- 
resisting  castings,  also  if  its  properties  were  such 
that  it  could  be  worked.  He  took  it  from  the  way 
in  which  it  was  treated  that  carborundum  was 
resistant  to  chemical  action — both  alkaline  and 
acid. 

Mr.  A.  E.  Tucker  said  that  if  a  carborun- 
dum wheel  were  run  much  below  the  speed 
specified  it  would  soon  be  destroyed,  and  it  was  weSl 
known  that  a  disc  of  copper  or  even  of  paper  had 
great  abrasive  action  if  run  at  sufficiently  high 
speed.  He  would  like  more  information  about  the 
crystals  because  they  did  not  appear  always  to 
present  cutting  angles  to  the  work  operated  on. 

Mr.  F.  C.  A.  H.  LANTSiiF.Riiv  asked  for  further 
information  with  regard  to  the  melting  of  alumina, 
and  also  as  to  the  cost  involved.  What  amount  of 
impurities  »;h  permissible P  Melted  pure  alumina 
would  probably  not  be  quite  so  hard  as  alumina 
containing  a  certain  amount  of  impurities.  Gener- 
ally speaking,  the  addition  of  impurities,  in  small 
quantities,  to  pure  material  had  first  the  effect  of 
increasing  hardness,  more  particularly  if  the  im- 
purities went  into  solution. 
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Mr.  R.  A.  Page  enquired  whether  the  electrodes 
in  the  furnace  melting  alumina  were  vertical  or 
horizontal,  as  in  the  carborundum  furnace;  and 
also,  if  three-phase  current  were  used,  were  two  or 
three  electrodes  employed  ? 

Mr.  J.  C.  Mann  enquired  if  it  were  essential  that 
the  carbon  used  should  be  free  from  ash  or  volatile 
matter;  and  what  was  the  author's  experience  of 
pitch  coke? 

Dr.  H.  W.  Bbownsdon,  referring  to  the  author's 
suggestion  to  use  "  fire  sand  "  mixed  with  sodium 
silicate  or  clay  for  lining  brass  furnaces,  asked  if 
that  was  impure  carborundum,  and  what  was  the 
price?  If  the  life  of  such  material  was  ten  times 
greater  than  that  of  the  ordinary  firebrick  it  could 
be  used  fairly  freely. 

Mr.  A.  E.  Tucker  stated  that  about  three  years 
ago  he  had  obtained  for  a  steel  furnace  a  brick 
which  he  had  shaped  down  so  as  to  allow  round  it 
about  an  inch  thickness  of  carborundum.  When  the 
other  bricks  had  become  worn  out  the  one  so  treated 
had  remained  in  first-rate  condition. 

Mr.  Brockbank,   in  reply,   said  he  believed  the 
presence   of   graphite    was   decidedly    detrimental, 
particularly  for  some  classes  of  work.     Carborun- 
dum, not  free  from  graphite,  did  not  seem  to  behave    ; 
well ;  and  to  get  the  best  results  graphite  should  be    ! 
removed   from   such   articles   as   refractory   bricks.    | 
The  pure  silicon  casting  had  not  become  what  he 
would  regard  as  a  commercial  success.     The  cost  of    i 
such  castings  was  about  5s.  per  lb. ;  the  few  that   j 
were  provided  lasted  well.     Carborundum  was  in-    | 
soluble  in  acids  and  alkalis.     Filter  plates  had  been 
made  from  carborundum   which   could   be  used   to 
filter  the  strongest  acids.     These  were  made  with 
85  lb.  of  "  grain  "  and  15  lb.  of  petroleum  coke,  held 
together  with  dextrin  or  glue  and  exposed  to  the 
vapour  of  silicon.    It  was  necessary  that  the  crystals 
should  be  solid  grains  of  kernel  shape;  the  rougher 
the  better  so  far  as  surface  texture  was  concerned.    , 
He  did  not  think  the  precise  conditions  of  successful 
grinding  were  understood.     The  carborundum  was    ' 
harder  than  the  alumina  abrasive,  but  the  difference    , 
in  the  properties  did  not  appear  to  be  due  to  varia-    . 
tions  in  hardness.    Alumina  abrasives  would  operate    ' 
for  20 — 28  hours,  but  much  depended  on  the  quality    i 
of  the  ore.    The  difference  in  properties  appeared  to 
be  due  to   the  fact   that   the   aluminous  products    I 
became  polished,  but  particles  of  the  carborundum 
were    continually    being    broken,    exposing    fresh 
cutting  edges.    The  power  absorbed  varied  consider- 
ably ;  there  was  much  waste  energy  in  an  alumina 
furnace,  because  at  times  it  must  simmer.     There    ! 
was  the  danger  of  getting  a  spongy  or  overburnt 
materia]  if  the  energy  were  forced  into  the  furnace.    ] 
He  found  that  the  toughest  alumina  abrasive  would 
contain    2%    of    iron    oxide   and    2%    of   titanium 
dioxide ;  whether  one  or  the  other  was  responsible 
for  the  toughness  he  could  not  say.     He  had  never    ' 
manufactured    a    material    from    absolutely    pure 
material ;    he   thought   both    oxides    increased    the 
toughness  of  melted  alumina.     The  electrodes  were 
vertical;  the  furnaces  were  not  lined,  the  mixture    I 
forming  the  lining,   and   there  was  a  layer   about    I 
2  inches  thick  left  when  the  operation  was  finished. 
The  outside  of  the  furnace  was  not  water-cooled. 
Petroleum    coke    was    peculiarly    suited    for    pro- 
ducing carborundum,  but  pitch  coke,  if  it  did  not    I 
contain  too  much  volatile  matter,  was  quite  suit-    ! 
able.     "  Fire  sand  "  was  amorphous  carborundum; 
its  price  was  about  £12  per  ton. 

The  Chairman,  referring  to  a  question  as  to 
what  was  an  abrasive,  said  that  a  wet  cellulose 
thread  was  capable  of  cutting  glass  under  certain 
conditions  when  running  at  a  high  speed. 


Newcastle   Section. 


Meeting  held  at  Chemical  Industry  Club,  Newcastle, 
on  January  28,  1920. 


l'ROF.    P.    P.    BEDSON   IN    THE    CHAIR. 


NOTES    ON    TUNGSTEN    ORE    DEPOSITS    IN 
BURMA. 

BY   J.    C0GG1N   BROWN 

(Geological  Survey  oj  India). 

Owing  to  the  constant  association  in  many  parts 
of  the  world  of  the  natural  tungstates  of  iron  and 
manganese  with  cassiterite,  the  common  ore  of  tin, 
these  minerals  must  have  been  known  to  man  from 
a  very  remote  antiquity.  It  was  not  until  1781 
that  Scheele  recognised  a  new  acid  in  the  mineral 
which  was  later  called  after  him.  In  1783  the 
brothers  D'Eluhart,  pupils  of  Bergman,  proved 
that  wolfram  also  contained  tungsten  and  isolated 
the  new  element.  The  commercial  life  of  tungsten 
commenced  in  1847,  when  Oxland  patented  a 
method  for  the  preparation  of  sodium  tungstate 
and  metallic  tungsten.  In  1857  Oxland  took  out 
another  patent  for  the  preparation  of  alloys  of 
tungsten  with  iron,  steel,  and  nickel.  This  was 
followed  in  1859  by  Mushet's  patented  steel,  which 
contained  (3 — 8%  of  tungsten,  2%  of  manganese, 
and  a  high  percentage  of  carbon.  The  credit  for  the 
more  modern  development  of  high-speed  steels  by 
heat  treatment  is  said  to  be  due  to  Taylor  and 
White,  who  exhibited  their  products  at  the  Paris 
exhibition  in  1900.  About  the  year  1903  a  great  de- 
mand arose  for  wolfram,  which  before  that  time  was 
regarded  as  an  impurity  in  tin  concentrates ;  the 
price  began  to  rise  and  production  to  increase,  until 
during  the  years  of  the  war  unprecedented  prices 
were  given  in  uncontrolled  countries,  and  the  very 
ends  of  the  earth  were  ransacked  for  supplies. 

Tungsten  steels  are  prepared  with  suitable  ad- 
mixtures of  other  metals,  such  as  chromium  and 
vanadium.  The  material  used  for  making  the  best 
tools  contains  18 — 20%  of  tungsten.  Such  steels 
are  not  only  exceedingly  hard,  but  they  maintain 
their  hardness  at  high  temperatures.  '  As  these 
qualities  may  be  impaired  by  the  presence  of  small 
quantities  of  tin,  sulphur,  phosphorus,  arsenic,  bis- 
muth, or  copper,  all  of  which  occur  in  nature  with 
tungsten,  the  necessity  for  dressing  the  ores  as 
clean  as  possible  is  emphatic. 

The  introduction  of  high-speed  steel  is  said  to 
mark  one  of  the  greatest  advances  ever  made  in 
the  metallurgy  of  iron  and  to  have  completely  revo- 
lutionised the  machine  shop  practice  of  the  civilised 
world.  An  American  writer  has  remarked  that  to 
deprive  a  nation  of  tungsten  is  to  cripple  its  mili- 
tary power  and  its  industrial  power  in  times  of 
peace. 

The  use  of  tungsten  filaments  in  incandescence 
electric  lamps  has  also  transformed  this  particular 
industry,  though  without  conferring  any  benefit  on 
the  producer  of  tungsten  ores,  owing  to  the  small 
quantities  used  in  making  millions  of  lamps. 
Tungsten  steel  is  also  used  for  making  permanent 
magnets,  for  the  valves  of  some  makes  of  internal- 
combustion  engines,  as  contacts  for  sparking  plugs, 
tremblers,  and  voltage  regulators,  for  targets  and 
cathodes  of  Rbntgen  ray  tubes,  and  in  gramophone 
needles.  The  metal  is  a  constituent  of  "  stellite," 
"  partinium,"  and  various  other  alloys.  Some  of 
its  salts  have  limited  industrial  uses. 

There  are  but  few  natural  compounds  of  tung- 
sten; they  are  all  definitely  oxidic  in  character,  and 
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form  a  strong  contrast  to  the  behaviour  of  the  sul- 
phnJ:c  ores.  Most  of  the  latter  are  connected  with 
intrusive  rocks  of  the  basic  type,  but  the  tungsten 
ores  are  usually,  if  not  invariably,  associated  with 
strongly  acid  rocks.  The  only  ores  of  commercial 
importance  are  the  tungstates  of  iron  and  man- 
ganese and  of  calcium.  The  iron  and  manganese 
tungstates  torm  a  striking  example  of  an  iso- 
morphoua  series.  The  theoretical  end  products  are 
ferberite  (FeWOJ  and  hubnerite  (MnWO,),  but 
the]  have  never  been  found  pure.  In  the  absence 
of  i  !i.  unit  al  analyses  it  is  better  to  use  the  term 
"  wolfram  "  to  cover  the  whole  series. 

For  centuries  there  has  been  a  small  indigenous 
tin-mining  industry  in  Lover  Burma.  Tims  Ralph 
Fitch,  an  English  adventurer  who  travelled  there 
in  1599,  has  hit  it  on  record  that  he  passed  "  the 
Hand  of  Tavi,  from  whence  commeth  great  store  of 
tinne;  which  serueth  all  India."  One  of  the 
earliest  references  to  the  occurrence  of  wolfram 
is  in  a  work  published  by  Dr.  Mason,  an 
American  missionary,  in  1846,  who  states 
that  the  tungstate  of  iron,  or  wolfram  Band, 
minli  resembles  tin  and  is  found  in  most 
neighbourhoods  whero  that  ore  occurs.  He  relates 
how  a  certain  Government  officer  erected  furnaces 
and  tried  to  smelt  wolfram  sand  under  the  erro- 
neous impression  that  he  was  dealing  with  cassi- 
terito;  but  though  ho  tried  hard  and  raised  the 
heat  to  the  highest  point  he  was  capable  of,  the 
ore  still  remained  refractory  and  would  not  turn 
into  tin. 

Wolfram  was  re-discovered  in  Tavoy  by  the  Geo- 
logical Survey  of  India,  in  1909,  and  was  first 
exported  in  1910,  when  about  400  tons  was  pro- 
duced. At  that  time  the  world's  production  was 
about  6000  tons  of  60%  WO,  concentrates,  and  the 
chief  producing  countries  were  the  United  States, 
Portugal,  and  Queensland,  with  smaller  amounts 
from  the  Argentine,  Bolivia,  and  New  South  Wales. 
By  the  next  year,  1911,  wolfram  mining  was 
thoroughly  established  in  Tavoy,  and  an  output  of 
over  1300  tons  made  Burma  the  leading  tungsten- 
producing  country  in  the  world,  a  position  which 
she  maintained  easily  until  1916,  when  the  boom  in 
tho  Americas  caused  both  the  production  of  the 
United  States  and  of  Bolivia  to  exceed  hers.  In 
1914,  out  of  a  world's  production  of  some  8000 
tons  Burma  alone  produced  about  2.300  tons.  By 
this  time  other  countries  had  entered  the  list — - 
Japan,  China.  Siam,  the  Malay  States,  and  Billiton 
in  Asia,  the  Northern  Territory  of  Australia,  Tas- 
mania, New  Zealand,  and  Peru,  while  the  European 
countries,  including  Germany  and  Austria,  con- 
tributed their  small  portions. 

Although  Germany  has  no  important  domestic 
supplies  and  possessed  none  in  any  of  her  foreign 
territories.  Bhe  has  been  credited  with  the  control, 
in  191.3,  of  two-thirds  of  the  world's  production. 
Thus  she  treated  nearly  6000  tons  of  60%  concen- 
trates. The  British  steel  makers  generally  obtained 
their  supplies  of  finished  tungsten  products  from 
the  German  manufacturers,  and  it  is  no  secret  that 
\  >.  1914,   found   this  country  with  but  a  few 

months'  stock  in  hand.  It  is  not  within  my  province 
to  describe  the  admirable  way  in  which  British 
metallurgists  and  chemists  got  the  nation  out  of  its 
difficulties,  but.  T  may  indicate  the  manner  in  which 
Burma  responded  to  the  imperative  demand  for 
the  raw  material.  In  1915  all  the  Imperial  supplies 
were  earmarked  for  the  Home  Government  at  a 
fixed  nrice  of  55s.  per  unit  of  WO,.  This  was  raised 
in  1917  to  60s.  per  unit.  Those  prices  may  be  com- 
pared with  9s.  and  51s.,  the  minimum  and  maxi- 
mum prices  for  the  years  1897  to  1914.  In  Burma 
itse'f  the  Government  assisted  the  miner  in  every 
possible  wav,  by  importing  labour,  making  roads, 
and  creatine  a  special  administrative  and  technical 
advisory   staff.     The   mining  firms   did    their  best, 


and  great  advances  were  made  in  mining  and 
milling  methods.  As  a  result,  the  output  increased 
from  L688  tons  in  1913  to  4480  tons  in  1917,  and 
from  the  beginning  of  the  war-year  to  tho  end  of 
191S  no  less  than  I7,(>3(i  Inns,  of  a  total  value  of 
£2,332,000,  was  exported. 

The  American  output,  under  the  stimulation  of 
an  uncontrolled  price,  which  reached  a  maximum 
of  $93  a  unit,  or  six  times  the  price  offered  in  the 
Empire,  in  1916  rose  to  over  5900  metric  tons  of 
60%  concentrates,  and  there  was  a  corresponding 
increase  in  all  other  producing  countries,  so  that 
the  world's  production  of  about  H000  tons  in  1914, 
rose  l"  12,000  in  1915,  23,000  in  1916,  28,000  in 
1917.  and  35,000  in  1918.  In  1917,  China,  which 
had  been  an  insignificant  producer  before  that 
time,  brought  1500  tons  into  tho  market,  rising  in 
1918  to  over  10,000  tons,  or  more  than  the  whole 
world's  production  for  any  one  year  before  1915. 

In  1918  92%  of  tho  world's  tungsten  ores  came 
from  the  mountains  bordering  the  shores  of  the 
Pacific  Ocean,  5%  from  the  Ibernian  Peninsula,  and 
3%  from  England,  Germany,  and  other  European 
countries. 

Tungsten  ores  are  almost  invariably  associated 
with  the  more  siliceous  granite  rocks,  and  the  most 
important  metallogenic  province  is  the  Sino- 
Malayan  one,  which  includes  Burma  and  the  Shan 
States,  the  Malay  States,  the  Dutch  East  Indies, 
Siam,  Tongkin,  and  South  China.  The  deposits  of 
Japan  and  Korea  may  represent  an  extension  of 
this  province. 

Wolfram  and  cassiterite  have  been  found  at  in- 
tervals over  a  distance  of  750  miles  in  Burma, 
always  in  direct  association  with  the  great  granite 
ranges  which  stretch  from  an  unknown  termination 
in  the  Shan  States  to  the  extreme  south  of  the 
province.  The  isolated  occurrences  of  tho  Kyaukse, 
Yamethin,  Karreni,  Thaton,  Amherst,  Tavoy,  and 
Mergui  districts  are  links  in  a  chain  which  forms 
the  northern  extension  of  the  Indo-Malayan  moun- 
tain system,  and  which  continues  south  through 
Lower  Siam  and  the  Malay  States  to  Banca  and 
Billiton,  forming  the  core  of  the  Peninsula,  and 
carrying  its  distinctive  metallogenic  characteristics 
throughout  its  entire  length. 

The  geological  history  and  structure  of  Tavoy,  tho 
most  important  mining  field  of  Lower  Burma,  are 
simple.  A  series  of  very  old  sedimentary  rocks  in 
which  clay  slates  predominate,  was  intruded  at  an 
unknown  period  by  a  white,  very  siliceous  granite, 
which  is  now  exposed  where  denudation  has  re- 
moved its  earlier  covering.  The  ores  of  tungsten 
and  tin  are  always  found  in  or  near  the  outer 
margins  of  the  granite  intrusions. 

Both  wolfram  and  cassiterite  occur  in  Tavoy  as 
segregation  deposits  in  the  granite  itself,  in  peg- 
matite veins,  and  in  quartz  veins  which  penetrate 
the  granite  or  the  sedimentary  rocks.  Other 
minerals  that  may  occur  in  the  veins  are  mica, 
fluorite,  molybdenite,  pyrite,  chalcopyrite,  pyrrho- 
tite,  arsenopyrite,  galena,  zinc  blende,  native  bis- 
muth, bismuthinite,  and,  in  one  case,  topaz.  Both 
minerals  occur  in  greisens,  the  bands  of  altered 
granite  adjoining  the  veins  themselves,  and  in 
residual,  detrital  and  talus  deposits  of  the  slopes. 
Cassiterite  is.  transported  and  found  in  river 
gravels  and  other  alluvial  deposits.  Wolfram  is 
not. 

It  is  stated  in  text-books  that  the  Tavoyan  field 
is  characterised  by  the  universal  presence  of  tour- 
maline, and  that  columbite  is  a  common  mineral  in 
it.     Both  these  statements  are  incorrect. 

Every  granite  intrusion  in  Tavoy  has  its  associ- 
ated ore-bearing  veins  in  some  part  or  other,  though 
large  expanses  of  granite  are  found  also  which  do 
not  contain  veins.  This  is  either  due  to  the  fact 
that  veins  were  not  formed  there  originally  or  have 
been  cut  away  by  denudation  at  a  later  period. 
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Every  producing  mine  is  situated  on  or  near  the 
granite  contact.  The  veins  themselves  vary  a 
great  deal,  yet  they  possess  certain  generic  features 
which  may  be  classified  as  follows: — (a)  They  are 
formed  by  the  filling  of  fissures;  (6)  they  often 
occur  in  parallel  groups;  (c)  they  often  form  a  series 
of  overlapping  lenses ;  (rf)  the  lenses  themselves 
are  irregular,  they  thin  out  and  thicken  again,  or 
split  up  and  reunite  ;  (e)  they  generally  possess  clean 
and  well-defined  walls ;  (/)  alteration  of  the  granite 
walls  to  greisen  is  universal;  {(j)  the  vein  quartz  is 
dense,  milky  white  and  very  compact;  (h)  mica  is 
invariably  present  and  sulphides  very  often;  (i) 
secondary  movements  of  the  fissures  are  common. 

The  veins  are  of  all  sizes  and  lengths,  from  small 
stringers  to  well-developed  individuals  which  can  be 
traced  for  miles.  The  undergrowth  of  the  forests 
and  the  thick  soil  cap  make  it  difficult  to  follow 
the  veins,  but  several  are  known  over  a  length  of 
1200  feet.  Both  wolfram  and  cassiterite  have  a 
tendency  to  deposit  in  little  quartz  veinlets  half 
an  inch  or  more  in  thickness,  and  when  these  are  in 
close  association,  and  especially  if  the  ground  is 
soft,  and  can  be  broken  down  by  water  under  pres- 
sure, valuable  sources  of  the  ores  are  formed.  Most 
of  the  veins  strike  in  the  same  direction  as  their 
parent  granite  masses,  that  is  north  and  south 
to  north-west  and  south-east.  Dips  are  usually 
very  high.  The  mica  of  the  veins  occurs  in  small 
flakes,  and  museovite  is  the  commonest  variety. 
Green  chlorite  is  also  found,  and  a  lithium-bearing 
chlorite  has  been  reported.  Wolfram  and  cassiterite 
have  a  very  erratic  distribution  in  the  veins.  In 
extreme  cases  great  slugs  of  wolfram  up  to  a  ton 
in  weight  have  been  exposed,  but  any  profit  which 
comes  to  the  miner  therefrom  is  usually  lost  in 
driving  through  barren  ground  to  find  the  next  one. 
This  irregular  distribution,  coupled  with  a  per- 
nicious local  system  of  mining,  makes  the  exact 
valuation  of  the  veins  a  very  difficult  matter.  Con- 
tents varying  from  1  to  3°/  are  recorded,  and  in 
most  cases  are  probably  underestimated.  No  min- 
ing has  yet  been  carried  on  in  Tavoy  below  about 
400  feet  from  the  granite  contact,  but  a  study  of  all 
the  available  evidence  leads  to  the  conclusion  that 
there  is  not  much  likelihood  of  wolfram  giving  out 
as  greater  depths  are  attained  in  most  of  the  larger 
mines.  Tn  my  opinion  the  question  of  the  perman- 
ence of  wolfram  in  depth  is  of  secondary  import- 
ance to  that  of  devising  means  of  mining  narrow 
reins  in  hard  granite,  and  of  recovering  the  mineral 
content  by  modern  methods  with  the  poor  labour 
supply  available. 

The  order  of  deposition  of  the  metallic  minerals 
is  a  subject  which  has  evoked  much  discussion,  as 
rt  follows  that  if  cassiterite  was  deposited  at  a 
higher  temperature  than  wolfram  there  is  a  possi- 
bility of  wolfram  giving  place  to  tin  ore  at  depth, 
and  of  the  field  becoming  a  large  tin  producer,  like 
the  Federated  Malay  States  further  south. 
Theoretical  speculations  on  geochemical  processes, 
which  are  impossible  of  reproduction  in  the  labora- 
tory by  any  means  at  our  disposal  to-day,  may  be 
put  aside.  Field  evidence  is  convincing  that 
molybdenite  was  the  first  ore  mineral  to  form,  that 
it  was  followed  bv  wolfram,  and  it,  in  its  turn,  by 
cassiterite,  for  hundreds  of  specimens  occur  in 
which  cassiterite  was  clearly  secondary  to  wolfram 
in  cases  of  mixed  growths.. 

Although  it  is  possible  to  imagine  theoretical  con- 
ditions under  which  tungsten  ores  in  the  upper 
part  of  a  vein  might  be  dissolved  to  form  solu- 
tions, which  percolating  downwards  should  have 
their  tungsten  contents  precipitated  in  a  lower 
horizon,  the  fact  remains  that  in  Burma  there  are 
no  zones  of  any  economic  importance  in  wolfram 
mines  which  have  been  enriched  by  solution  and 
reprecipitation  in  any  way  comparable  to  those, 
say,   of  copper   and   silver,    in   other  parts   of  the 


world.  Tungsten  solutions  are  very  easily  precipi- 
tated by  ferric  salts,  but  this  precipitate  is  col- 
loidal and  difficult  to  filter.  It  is  doubtful  if  it 
would  lodge  in  a  definite  deposit.  Ferric  tungstate 
and  the  hydrated  oxide,  natural  tungstic  acid,  are 
in  any  case  compounds  which  it  is  impossible  to 
I    recover  by  ordinary  concentrating  devices. 

The  relative  proportions  of  cassiterite  and  wol- 
fram in  the  concentrates  vary  a  great  deal  from 
'    mine  to  mine.     The  tin  content  in  vein  material 
is  higher  in  granite  veins  than  in  those  of  the  sedi- 
mentary rocks.     Concentrates  which  are  practically 
j    tin  free  only  occur  in  a  few  cases,  and  the  veins 
from  which  they   are  derived  are  all  in  argillites 
I    or  clay  slates.     Concentrates  from  surface  deposits 
are  always  richer  in  tin  ore  than  those  from  veins. 
The  best  Tavoy  concentrates  contain  over  70  %   of 
I    WO„     and    all    the    separated    material    contains 
I    between  65%  and  70%.     A  calculation  based  on  the 
j    probable  composition  of  the  concentrates  produced 
from  50  mines  in  1918  showed  that  as  produced  the 
total  bulk  averaged  55%  of  W03  and  15%  of  metallic 
I    tin.     These  mines  produced   over  95%   of  the  dis- 
I    trict's  total  in  that  year. 

Mining  methods  of  the  early  days  were  of  a  very 

primitive  character,  and  the  industry  still  suffers 

I    because  they  have  never  been  entirely  eradicated. 

The  first  discoveries  were  made  by  Burmans  and 

Karens,  who  collected  the  ores  from  the  outcrops. 

They  were  speedily  followed  by  Chinese  immigrants, 

i    whose    "  crude    methods   exasperate    equaJly    with 

i    their   bland   unwillingness   to   improve   on   them." 

'    A  gang  of  Chinese  works  under  a  contractor,  who  is 

!    paid  according  to  the  amount  of  clean,  high-grade 

concentrate  he  brings  in,  and  usually  a  footage  rate 

for  underground  operations  as  well.    In  many  cases 

i    the    Chinese    miner    was    allowed    to    work    as    he 

I    pleased,  with  the  result  that  vein  workings  became 

rabbit  warrens  and  valuable  surface  deposits  were 

buried  under  debris.     Ore  concentration   methods 

were    of    the    crudest    kind,    the    wolfram-bearing 

quartz  being  crushed  by  hammers  on  a  flat  stone 

|    and  the  powdered  stuff  washed  up  in  a  cradle  or 

pan.       The     whole     sequence     of     operations     was 

extremely  wasteful.    Low-grade  ore  was  left  under- 

!    ground  or  thrown  away  on  scattered  dumps,  while 

I    the  losses  in  crushing  and  dressing  were  very  high. 

1    Of   late   years   there   has   been    a    change   for    the 

better.     Tributing  is  still  widely  practised,  but  it 

is  controlled  to  a  degree  hitherto  unknown ;  deep 

level  exploratory  work  is  now  carried   on  by   the 

aid   of  machine   drills  driven   by   compressed    air; 

concentrating  mills  have  been  designed  and  erected  ; 

large-scale  mine  plans  and  sections  are  required  by 

the  mining  laws. 

Wolfram  is  a  difficult  mineral  to  recover  even  by 
the  most  modern  devices.  It  possesses  a  perfect 
cleavage  and  breaks  down  into  thin,  mica-like  plates 
when  it  is  powdered.  By  the  action  of  stamps 
these  naturally  become  slimed,  and  this  leads  to 
heavy  loss.  It  appears  to  me  to  be  better  to 
adopt  the  practice  in  which  a  minimum  amount  of 
fine  material  is  produced,  and  I  am  of  the  opinion 
that  a  concentration  system  which  makes  full  use 
of  hand  picking,  coarse  crushing  in  rolls,  sizing, 
and  jigging,  with  the  removal  of  wolfram  and 
cassiterite  at  every  stage  where  they  can  be  ob- 
tained as  coarse  as  possible,  followed  by  full  use 
of  present  practice  as  regards  the  inevitable  fine- 
ground  material,  is  preferable  to  the  earlier  one  in 
which  the  unsorted  ores  were  taken  direct  from  the 
mine  to  stamps  and  reduced  to  the  consistency  of 
tooth  powder  before  any  attempt  was  made  to 
separate  their  valuable  contents. 

In  a  climate  like  the  Tavoyan  one,  which  has  a 
monsoon  rainfall  of  200  inches  or  more,  the  quartz 
veins  undergo  rapid  denudation  and  shed  their 
contents  into  the  surface  soil.  Valuable  deposits 
;irc  thus  formed  containing  wolfram  and  tin  ore  in 
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the  surface  covers  of  the  bill  Bides,  and  of  tin-stone 
alone  in  the  true  water-eorted  alluvium  of  the 
valleys.  The  greater  part  ol  the  output  is  still 
.I,  rived  from  these.  In  the  firs!  Btagea  of  a  mine's 
historj  the  beds  and  banks  of  the  stream  arc  cleaned 
up.  'I  hen  v.  ater  is  led  by  ditches  or  flumes  on  bo  the 
profitable  ground  which  lies  at  higher  lewis.  Musi 
of  the  larger  mines  are  supplied  with  »  ater  brought 
by  elaborate  .systems,  often  from  considerable  dis- 
tanoee,  li  a  gravity  supply  is  not  available,  water 
i^  lifted  by  pumping,  provided  the  area  and  value 
of  the  bearing-ground  warrant  the  cost.  Occasion- 
all]   rich  residual  deposits  are  excavated  by  hand 

and  treated  in  a  pan  similar  to  those  used  in 
washing  gem  gravels  at  the  Burma  ruby  mines 
or  the  Kimherley  diamond   fields.      It    is  claimed 

that  the  pan  saves  a  larger  proportion  of  tines  and 
does  the  work  with  about  a  third  of  the  water 
reqaired  in  hand  working  with  an  ordinary  sluice 
t .1 . x .  When  the  rieh  ground  is  buried  under  over- 
nurd,  -n  it  is  often  broken  down  and  washed  in  one 
i>|h  ration;  for  this  purpose  monitors  or  hydraulic 
giants  are  used,  the  ores  being  recovered  in  sluice 
boxes  in  the  usual  way.  Hydraulic  elevators  be- 
come necessary  when  the  tailings  can  no  longer  be 
disposed  of  by  gravitation,  or  gravel  pumps  are 
used  instead  of  the  elevator  by  reason  of  their 
greater  efficiency.  In  the  most  advanced  installa- 
tions of  this  kind,  when  the  water  can  be  obtained 
ri  a  source  very  much  higher  than  is  necessary 
for  hydraulicing,  it  may  be  used  to  drive  a  nozzle 
pump  by  means  of  a  Pel  ton  wheel,  or  the  whole 
system  may  be  electrified  by  its  means,  as  is  done 
at    the    Kanbauk    mine,    where    the   same   water    is 

u>.sl  repeatedly  for  hydraulicing  and  the  pumps 
are  mounted  on  a  barge  which  can  be  floated  nearer 
to   the   working  surface   as   it   recedes. 

Previous  to  191G  the  mixed  concentrates  were 
shipped  as  they  came  from  the  mines.  In  that  year 
a  magnetii    separating  plant  was  installed  by  tho 

High-Speed  Steel  Alloys  Mining  Co.,  Ltd.,  so  that 
a  portion  of  the  output  is  now  separated  before 
export.     The  machines  used  are  of  the  I'lrich  type. 

Very  erroneous  ideas  are  prevalent  in  literature 
regarding  the  behaviour  of  the  natural  tungstates 
when  exposed  to  the  action  of  air  and  water.  Thus, 
W.  H.  Emmons  classifies  tin  and  tungsten  together 
with  gold  (in  parO,  bismuth,  chromium,  and 
molybdenum.  Again,  R.  H.  Rastall  writes:  — 
"  The  outstanding  feature  of  the  tungsten  minerals 
is  their  great  stability  and  resistance  to  any  kind 
of  chemical  or  mechanical  alteration.  .  .  .  They  are 
specially  liable  to  occur  in  placers  and  other  forms 
01  transported  deposits.  ...  In  this  respect  both 
wolfram  and  BCheelite  behave  like  stream  tin,  gold, 
and  platinum."  If  the  word  "  placer  "  means 
stream-borne  and  water-sorted  alluvium,  then  there 
no  wolfram-hearing  placers  in  Burma.  Wol- 
fram may  occur  at  the  foot  of  slopes,  where  the 
detntal  deposits  of  the  hill  sides  merge  into  the 
true  placers  of  the  valley  bottoms,  but  long  before 
the    I  lays,    Bands,    and    gravel    deposits    have    been 

I  anl  and  transported  by  running  water  the 
wolfram  has  di -appeared,  though  it  comes  from 
the  same  veins  as  the  tin  ore  which  remains.  The 
rapidity  with  which  wolfram  decomposes  in  the 
surface  -oil  is  very  remarkable,  and  is  accounted 
for  by  it-  i  leavage,  resulting  in  its  disintegration 
on  movement  with  the  production  of  a  comminuted 
form  eminently  suited  for  chemical  decomposition. 
Wolfram  is  readily  leached  from  the  outcrops  of 
veins.  Hie  ready  oxidation  of  its  sulphide  associ- 
ate, yields  ai  id  solutions  which  attack  the  mineral 
until  nothing  is  left  but  cindery  oxides  of  iron  and 

inese  or  a  bloom  of  tungstic  acid  in  the  Bpaoes 
once  occupied  by  the  crystals.  R.  W.  Gannett  has 
Carried  out  laboratory  experiments  to  determine 
the  effect   of   various  solutions  such   as  are  found 


ill  ground  water  on  tungsten  minerals,  and  to 
determine  what  natural  reagents  precipitate  it  from 
solutions.  He  concludes  thai  tungsten  minerals  are 
somewhat  Boluble.  The  field  evidence  in  Burma 
undoubtedly  supports  this  conclusion.  In  this  con- 
nection I  would  point  out  that  the  natural  sul- 
phides ui  molybdenum  and  bismuth  are  also 
leached,  dissolved  and  oxidised  away  in  their 
passage  from  a   Vein  through  a  soil  cap  towards  the 

valley  deposits  in  tropical  countries. 

All  observers  are  agreed  that  the  wolfram, 
cassiterite,  soheelite,  and  associated  minerals 
emanated  in  some  form  or  other  from  the  original 
molten  granite,  but  there  are  differences  of  opin- 
ion as  to  the  manlier  in  which  they  were  collected 
and  then  deposited  in  the  veins  where  they  are  now 
Found.  It  is  generally  admitted  that  after  the 
crystallisation  of  the  main  mass  of  the  granite  a 
watery  and  highly  acid  mother  liquor  was  left  in 
which  the  tungsten  and  tin  compounds  were  dis- 
solved. Whether  this  mother  liquor  derived  its 
water  from  the  original  magma,  or  from  some 
external  source  is  a  matter  of  speculation,  as  also 
is  the  part  taken  by  mineralising  gases  in  the 
operations.  The  facts  on  which  we  have  to  build 
our  theories  are  these:  that  tourmaline,  which 
would  indicate  the  presence  of  l>oth  fluorine  and 
boron,  is  absent;  that  calcium  fluoride  is  a  widely- 
distributed  accessory  mineral;  that  sulphides  of 
various  elements  are  common  and  persistent;  that 
wolfram  and  cassiterite  occur  in  pegmatites;  and 
that  some  of  the  pegmatites  can  be  observed  pass- 
ing laterally  into  quartz  veins  of  the  ordinary  typo 
tarrying  the  minerals.  The  presence  of  fluorite 
and  the  fact  that  both  tin  and  tungsten  form 
highly  volatile  compounds  with  fluorine,  coupled 
with  Daubree's  synthesis  of  cassiterite  by  the  action 
of  water  on  tin  fluoride,  are  used  by  the  advocates 
of  the  pneumatolytic  hypothesis  in  support  of  their 
views. 

Whatever  the  inner  details  of  the  processes  may 
have  been,  it  seems  certain  that  the  mineral  veins 
appeared  as  a  direct  result  of  fractional  crystal- 
lisation, through  a  series  of  varying  phases,  in- 
duced in  the  original  magma  by  decreasing  tempera- 
ture. 
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Discussion. 

Mr.  F.  H.  Shakpe  said  that  tourmaline  was  pre- 
sent in  all  Australian  ores  he  had  handled.  He 
asked  if  the  author  had  any  theory  as  to  the  origin 
of  bismuth;  he  had  specimens  which  suggested  that 
a  sort  of  transmutation  had  taken  place.  It  was 
interesting  to  observe  the  similarity  which  existed 
in  Australian  and  Burmese  ores. 

Dr.  H.  Peile  said  that  figures  regarding  the  cost 
of  mining  etc.  would  be  very  useful.  The  future 
depended  on  a  regular  supply  at  a  low  cost. 

Mr.  W.  Jones  said  that  in  Portugal  exactly  the 
same  characteristics  occurred  as  in  Burma.  In 
Portugal,  as  in  Burma,  the  wolfram  invariably 
existed  at  the  contact  of  the  Silurian  schist  and 
granite.  In  his  opinion  the  geological  maps  of 
Portugal  were  the  best  in  the  world  so  far  as  exact 
information  was  concerned.  What  was  the  average 
percentage  of  concentrates  in  Burma?  He  con- 
sidered a  mine  giving  one  ton  of  tungsten  concen- 
trates from  each  100  tons  of  quartz  was  a  good 
mine,  and  it  was  difficult  to  get  a  higher  yield  than 
that.  Sometimes  mines  gave  3  or  4%,  but  they 
were  soon  worked  out.  His  experience,  not  only 
in  Portugal,  but  in  Bolivia  and  the  Argentine,  was 
that  mining  tungsten  was  the  most  difficult  of 
mining  operations.  In  those  areas  he  had  never 
seen  decomposition  on  such  a  large  scale  as  Mr. 
Brown  had  mentioned,  but  he  supposed  it  was  due 
to  the  climatic  conditions  and  the  acidity  of  the 
soils.  So  far  as  tungsten  was  concerned  there  was 
no  need  to  fear  American  competition.  The  Ameri- 
cans were  considering  the  advisability  of  imposing 
a  duty  of  one  dollar  a  pound  on  our  tungsten  pro- 
ducts. 

Dr.  J.  H.  Paterson  referred  to  the  progress 
made  in  machine  tool  practice  owing  to  the  adoption 
of  high-speed  steel. 

Mr.  Coggin  Brown,  replying  to  the  discussion, 
said  that  he  recognised  that  mast  of  the  wolfram  of 
the  world  was  associated  with  tourmaline,   a  fact 


which  made  its  absence  in  the  Tavoy  field  all  the 
more  remarkable.  He  could  advance  no  particular 
theory  on  the  presence  of  bismuth,  but  thought  it 
belonged  to  a  later  epoch.  Costs  of  production  in 
normal  years  could  not  be  judged  from  war-time 
conditions ;  besides,  it  was  impossible  to  lay  down  a 
general  figure  over  such  a  large  area  as  Burma, 
especially  as  the  system  of  working  varied  greatly 
on  different  mines.  The  cheapest  wolfram  was  that 
obtained  by  hydraulicing  surface  deposits.  There 
were  mines  which  had  made  large  profite  in  the  past 
w.ien  the  value  of  wolfram  was  much  below  55s.  per 
unit  of  WO,.  He  had  already  mentioned  the  diffi- 
culties of  valuation,  and  that  contents  varying  from 
1  to  3%  of  concentrates  had  been  recorded  and  were 
probably  underestimates.  The  only  way  to  arrive 
at  a  correct  valuation  in  vein  deposits  with 
scattered  values  of  this  sort  was,  in  his  opinion,  by 
large-scale  stoping  tests,  and  the  field  as  a  whole 
had  not  advanced  to  that  stage  yet.  Some  of  the 
mining  engineers  of  the  district  adopted  a 
minimum  of  1"5%  recovery  in  their  calculations, 
and  he  thought  that  that  was  a  fairly  safe  figure. 
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A  CONSIDERATION  OF  SOME  FACTORS 
AFFECTING  THE  OXYGEN  ABSORPTION 
OF  LINSEED  OIL. 

BY  A.  DE  WAELE,  A.I.C. 

The  literature  on  the  subject  of  the  oxygen 
absorption  of  linseed  oil  is  very  rich,  the  earlier 
experimenters  (Livaehe,  Bishop,  Hiibl,  Lippert, 
etc.),  however,  interpreting  what  is  more  correctly 
expressed  as  increases  in  weight  of  the  oil  on  ex- 
posure as  oxygen  absorption  or  oxygen  values.  I 
have  already  dealt  with  the  incorrectness  of  this 
view  (de  Waele,  Chemical  World,  1914,  3,  11,  300) 
and  given  a  criticism  and  resume  of  the  work  of  the 
later  experimenters  (Weger,  Genthe,  Krumbhaar, 
and  Wilson  and  Heaven),  whose  results  on 
theoretical  grounds  may  be  considered  as  approxi- 
mating more  closely  to  the  true  oxygen  absorption. 

A  tentative  view  is  held  in  some  technical  circles 
as  to  the  differences  in  mechanism  in  the  process 
of  oxidation  resulting  from  the  use  of  different 
driers.  An  extension  of  this  hypothesis  is  to  the 
effect  that  lead  and  manganese,  as  driers,  perform 
their  catalytic  functions  in  different  ways  accord- 
ing as  to  whether  the  oxidation  takes  place  in  a 
dry  or  a  damp  atmosphere. 

In  consequence  of  indications  that  atmospheric 
conditions  appeared  to  be  responsible  for  variations 
in  the  properties  of  the  oxidation  products  of  lin- 
seed oil  in  large-scale  practice  in  linoleum  manu- 
facture, some  experiments  were  carried  out  in  which 
the  variation  in  weight  of  linseed  oil  on  exposure 
were  considered  in  relation  to  the  humidity  of 
the  surrounding  atmosphere.  The  atmospheric  con- 
ditions are  capable  of  resolution  into  two  factors : 
the  actual  proportion  of  moisture  present,  which 
would  be  given  by  the  pressure  of  water  vapour, 
and  the  relative  saturation,  i.e.,  the  percentage 
of  moisture  present  on  the  maximum  amount  at 
saturation. 

Since  linseed  oil  on  exposure  to  air  not  only 
takes  up  oxygen,  but  loses  some  as  volatile  pro- 
ducts, it  is  reasonable  to  suppose  that  equilibrium 
conditions  of  the  oxidised  product  with  the  sur- 
rounding atmosphere  will  be  to  some  extent  deter- 
mined by  the  actual  proportion  of  decomposition 
products  present  in  the  latter.     Thus,  at  the  point 
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in  the  variation  in  weight  with  oxidation  curve 
at  which  .in  approximate  maximnm  is  reached,  the 
liability    to  subsequent   decomposition  of  thi 

product  »ill  be  inhibited  in  a  degree  directly 
proportional  to  the  pressure  of  the  volatile  decom- 
position products.  It  is  also  reasonable  to  assume 
that  since  water  is  a  decomposition  product  of 
oxidised  lm~'  ed  oil,  retardation  of  sri  ondary  di  ■  on 
position  will  In'  effected  by  water  vapour.     Thus 

-.■  in  weight  on  oxidation  will  lx>  affected 
opposite^  by  the  pressure  of  water  vapour  of  the 
surrounding   atmosphere.        The  effect    thus   con- 

I    would    be   one   affecting   equilibrium    con- 
ditions, '  •  .  '  inditions  unaffected  by  the  relative 
the  reacting  robstani 

A  farther  factor,  however,  Deeds  to  be  taken  into 

jin. nut.     A  certain  amount  of  evidence  exists  to 

show  that  the  primarily  foi  med  peroxides  are  stable 

as  such  in  the  al  water,  for  a  time  at  least, 

position     taking     place     when     subsequently 

brought    in  it   waiter   vapour  (Ingle: 

1918,  639).     Since  hitherto  no  fraction  of 

■  I    ,.i     having   no   iodine   value   has 

panted  (de  Waele;  J.  [nd    &  Kng.  Chem., 

]:>\7.  9.  c>).  this  would  pomt  to  the  fad   that  the 

decomposition  products  resulting  from  the  action  of 

water  are  still  oapable  of  oxidation.      Thus  a   high 

titration  of  water  vapour  when  considered  as 

•i  back  pressure  tending  to  inhibit  decomposition 

oxide  would  act  in  one  direction,  whilst  the 

relative  amount  of  water  present   would  accelerate 


below         I  he    results    are  also    indications   of    the 
'in'  i'il  on  differently  treated  oils. 
Circular  filter  papers   11  cm.   m  diameter  were 
spotted  with  raw  ami  variously  treated  linseed  oils 

'  D   waj    as   to  secure  the  minimum  thickness 

of  distribution  by  allowing  the  maximum  of  spread- 
ing to  take  plai  i.    The  papers  were  then  suspended 

by  glas-.  hooks  and  exp I  in  the  air.     It  is  to  be 

noted,   however,    that    the   !"i r- 1    se .  i\..|   ex 

posure  to  light  only  ior  al.out  >  out  ot   the  94  hours, 

as  the  experiment!  w<  re  carried  out  in  mid-winter. 
Weighings  were  performed  every  24  hours,  and  the 
variations  in  weight  returned  as  percentages  on 
the  weights  of  oil  Bpotted  on  the  papers.  In  the 
.  urves  representing  siccatised  oils  it  should  be  noted 
that  the  drier  was  introduced   in  such  a   way  as 

to  ensure  the  minimum  of  polymerisation  and 
oxidation. 

Prom  a  consideration  of  the  curves  several  salient 
!■   nit-  present  themselves:  — 

'  I  )  The  presence  and  nature  of  the  drier  does 
not  affect  the  value  of  the  periodic  variation  in 
weight  after  the  first  inductive  period  (10th  day 
in  the  case  of  conditions  in  light). 

(2)  The  accelerating  effei  I  of  daylight  is  very 
i  learly  shown. 

(.'»   Following  upon   (2)   it  would   appear  that 

inverse    reading    of    the    pressure    of   water 

vapour  in  the  atmosphere  has  for  its  main  effect 
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xxxxxxxxx     iimom     Polymerised  Unseed  Oil  free  from  oxidised  oil  or  drier. 

Tlic  light  and  heavy  lines  represent  exposures  !n  daylight  and  darkness  respectively. 


decomposition  with  simultaneous  liberation  of  pro- 
having  a   further  affinity  for  oxygen.      It  is 

thus  a  priori  possible  that  variation  in  weight  of 
I  oil  on  exposure  would  follow  a  resultant  of 

the  two  effects  detailed. 

A  series  of  determinations  were  carried  out  in 
which  variation  in  weight  on  exposure  under  con- 
ditions of  light  and  darkness  were  compared  with 
the  figures  recorded  for  variation  in  atmospheric 
conditions,  the  results  being  shown  as  curves  and 
the    atmospheric    conditions    plotted    as    detailed 


the  influencing  of  the  "light"  curves,  the 
additive  effect  of  the  relative  saturation  being, 
however,  clearly  seen  in  the  sinuses  appearing 
from  the  22nd  to  the  26th  days.  This  rather 
■  uiiiriiis  the  hypothesis  of  the  oppositely  working 
effects  of  moisture  when  considered  from  the 
different  standpoints. 

(4)  The  variation  in  the  "darkness"  curves  seem 
to  be  less  dependent  on  the  effect  of  the  pressure 
of  water  vapour  than  on  that  of  the  relative 
humidity. 
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(5)  The  relative  stability  of  polymerised  oil  is 
clearly  shown  both  by  the  continual  upward 
tendency  of  the  curve  and  by  the  closeness  of  the 
ordinates  shown  at  the  33rd  and  133rd  day 
periods. 

(6)  For  the  period  considered  it  is  interesting 
to  note  that  the  more  rapidly  oxidisablo  unpoly- 
merised  oils  (lead  and  lead-manganese)  do  not 
ultimately  show  such  a  rapid  decomposition  (as 
shown  by  a  fall  in  trie  end  of  the  curve)  as  the 
less  rapidly  oxidised  oils  (unsiccatised  and  man- 
ganese oils).  The  polymerising  effect  of  lead  drier 
(R.  S.  Morrell;  Chem.  Soc.  Trans.,  1918,  113) 
with  production  of  weak  ring  formation  may  be 
the  cause  of  this. 

The  influence  of  moisture  on  the  variations  in 
weight  may  also  be  considered  in  the  light  of  the 
conclusions  reached  by  Gardner  (Circular  No.  70, 
Paint  Manufacturers'  Assoc,  of  the  U.S.;  this  J., 
1919,  832  a),  in  which  the  first  decrease  following 
on  the  initial  increase  due  to  partial  saturation  by 
oxygen  is  assumed  to  be  due  to  the  evolution  of 
volatile  decomposition  products  of  the  oxidised 
glyceride,  the  second  increase  being  due  to  decom- 
position of  the  glyceride  into  fatty  acids  and 
glyceryl  radicle,  which  latter  would  then  absorb 
water  to  form  glycerol  with  increase  in  weight. 
The  second  decrease  in  weight  would  then  be  due 
to  decomposition  of  glycerol  to  formic  acid  etc.  The 
present  writer  is,  however,  of  the  opinion  that  the 
liberation  of  free  fatty  acid  on  oxidation  is  im- 
probable, the  high  acid  values  observed  in  oxidised 
oils  being  more  probably  due  to  groupings  which 
under  suitable  conditions  of  hydrolysis,  such  as  in 
neutralisation,  would  function  as  carboxyl  or 
hydroxyl  groups.  Such  hydroxyl  groups  attached 
to  ring  nuclei  formed  by  inner  polymerisation  sub- 
sequent to  oxidation  would  function  in  the  same 
way  as  phenolic  hydroxyl  groups,  the  existence  of 
which  are  strongly  indicated  by  the  high  acetyl 
values  of  oxidised  oils. 


ESTIMATION   OF  PARAFFINS   IN  COMMER- 
CIAL TOLUOL. 

BY    E.    LEWIS. 

With  reference  to  the  paper  by  Mr.  H.  G.  Evans 
under  the  above  title  (this  J.,  Dec.  13,  1919, 
402  t),  attention  may  be  drawn  to  a  method  which 
was  in  use  in  a  number  of  T.N.T.  factories  during 
war  time. 

The  determination  was  actually  carried  out  on 
the  mononitrotoluol  and  the  paraffin  content 
calculated  on  the  original  toluol.  One  litre  of 
mononitrotoluol  was  subjected  to  fractional  dis- 
tillation using  a  three-section  Young's  evaporator 
column,  collecting  that  portion  which  distilled 
below  160°  C.  The  distillate  consisted  of  a  small 
quantity  of  mononitrotoluene,  together  with  the 
whole  of  the  un-nitrated  toluene  and  paraffins. 
Extraction  with  90%  sulphuric  acid  removed  the 
nitrotoluene  and  sulphonation  with  20%  oleum  and 
subsequent  extraction  with  90%  sulphuric  acid  re- 
moved the  toluene,  the  residue  being  the  paraffins, 
which  were  weighed  and  a  solubility  correction 
applied. 

This  method  avoids  the  sulphonation  of  a  large 
volume  of  toluol,  a  reaction  which  is  difficult  to 
regulate.  The  un-nitrated  toluol  may  also  be 
determined  by  weighing  before  and  after  sulphona- 
tion.    It  may  be  of  interest  to  note  in  this  connec- 


tion that  during  an  investigation  of  the  composi- 
tion of  toluol  supplied  by  The  Gas  Light  and  Coke 
Co.,  Beckton,  it  was  found  that  the  paraffin  present 
consisted  almost  entirely  of  isomeric  octanes,  which 
in  spite  of  surviving  the  initial  nitrations  were 
decomposed  during  the  more  vigorous,  final  nitra- 
tion of  the  toluol  into  trinitrotoluol. 


ESTIMATION   OF    PAHAFFINS   IN   COMMER- 
CIAL TOLUOL. 

BY  H.  G.   COLMAN. 

The  method  described  above  by  Mr.  Lewis,  whilst 
probably  giving  a  fairly  accurate  estimation  of  the 
percentage  of  true  paraffin  hydrocarbons  of  the 
CnHjj+i  series  in  commercial  toluol,  does  not  give 
a  correct  figure  of  the  total  percentage  of  saturated 
aliphatic  hydrocarbons  in  the  original  toluol. 
These  consist  not  only  of  true  paraffins,  but  also  to 
a  considerable  extent  of  cyclo-paraffins,  which  last 
are  to  a  very  material  extent  attacked  and  removed 
both  in  the  original  nitration  of  the  toluol  and  in 
the  subsequent  treatment  with  20%  oleum  pre- 
scribed by  Mr.  Lewis. 


A  RAPID  METHOD  OF  ESTIMATING  WATER 
IN  CRUDE  CAMPHOR. 

BY  K.    W.   LANE,   B.A.,  AND  O.  F.   LTTBATTI,   DH.  CHEM. 

The  following  method  has  been  devised  for  the 
rapid  estimation  of  water  in  crude  camphor.  Five 
grms.  of  the  crude  sample  (in  the  form  in  which  it 
was  received,  "  coarse,  granular  fragments  ")  is 
placed  in  a  centrifuge  tube  having  a  barrel  of 
25  mm.  and  a  narrow  tube  of  4  mm.  internal 
diameter,  the  latter  being  sealed  at  the  lower  end 
and  graduated.  In  shape  it  resembles  the  central 
portion  of  a  pipette.  Resting  on  the  coned  junc- 
tion between  the  narrow  and  wider  tubes  is  a  small 
60°  funnel-support  of  nickel  wire  gauze,  on  which, 
before  the  introduction  of  the  camphor,  is  placed  a 
piece  of  cotton-wool  sufficiently  large  to  act  as  a 
filter.  Thirty  c.c.  of  benzene,  which  has  been  satur- 
ated with  water  at  laboratory  temperature  and 
centrifuged  in  a  suitable  vessel  before  separating 
the  water  in  a  separating  funnel,  is  introduced 
into  the  tube,  which  is  then  placed  in  a  suitably 
shaped  wooden  holder  and  introduced,  balanced  by 
a  second  similarly  treated  tube,  into  a  centrifugal 
machine.  After  running  the  centrifuge  for  a  couple 
of  minutes  the  water  in  the  sample  is  found  in  the 
narrow  tube,  the  insoluble  impurities  being  re- 
tained by  the  cotton  wool.  The  narrow  tube,  which 
is  calibrated  by  running  in  small  volumes  of  water 
from  a  burette  with  a  fine  point  and  etching  with 
hydrofluoric  acid,  gives  the  percentage  of  water 
direct.  Any  particles  of  water  which  may  have  been 
retained  mechanically  by  the  wool  or  walls  of  the 
tube  are  disturbed  by  careful  stirring  with  a  glass 
rod,  the  tube  is  re-cent  rifuged,  and  a  second  read- 
ing taken.  When  stirring  gives  no  further  increase 
in  the  volume  of  the  water  in  the  narrow  tube  the 
separation  is  considered  to  be  complete.  In  the 
case  of  unusually  pure  samples,  the  gauze  filter 
may  be  dispensed  with.  Using  this  method,  it  has 
been  found  that  constant  readings  are  given  by  the 
same  sample,  and  that  the  addition  of  a  known 
volume  of  water  to  the  experimental  tube  produces, 
after  centrifuging,  the  theoretical  increase  of  the 
reading  in  the  narrow  tube,  showing  that  there  is 
no  appreciable  retention  of  water  by  the  filter. 
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Till-:  THEORY   AND  PRACTICE  OL''  LUBRICA- 
TION: THE  "GERM  "  PROCESS. 

t.\    iii.\l;i    M     w  It.I.S  AND  JAHBB  B.  SOUTH)  OMBB,  M.8C. 

Tin-  loiisul. rations  which  we  wish  to  bring 
forward  in  tin--  paper  are  the  results  of  many 
experience  ol  the  problems  of  lubricating 
i>il  and  lubrication,  studied  from  a  physical  and 
physioo-chemical  standpoint,  assisted  by  an  intimate 
and  daily  contact  with  the  lubrication  of  all  types 
oi  machinery  and  prime  movers.  Our  primary 
object  was  to  elucidate  the  reason  for  the  obviously 
superior  lubricating  efficiency  of  fatty  glycerides 
over  "straight"  mineral  oils  in  a  large  number  of 
practical  cases  which  had  come  to  our  notice. 

As  a  corollary  to  this  we  had  to  review  the  phy- 
sical principles  upon  which  lubrication  depends  and 
to  seek  an  explanation  of  the  peculiar  property 
which  has  been  called  "  oiliness,"  "  body,"  etc.,  by 
authorities  in  the  past. 

It  may  not  be  out  of  place  here  to  review  the 
position  of  our  knowledge  of  lubricants  and  lubri- 
cation. 

Profo^or  C.  V.  Boy 8,  in  his  Presidential  address 
to  the  Physical  Society  in  1908,  crystallised  the 
position  very  happily  in  these  words:  — 

"  It  was  found  that  the  lubricating  property  of 
oil  depended  on  something  which  at  present  is  un- 
known— It  is  not  viscosity — animal  and  vegetable 
oils  lubricate  better,  i.e.,  they  are  more  '  slippery  ' 
than  mineral  oils  of  the  same  viscosity,  and  though 
the  oil  trade  has  known  how  to  make  good 
'  slippery  '  mixtures,  no  one  at  present  knows  what 
'oiliness'  is,  and  this  is  at  the  present  time  an 
important  physical  quest  of  the  engineer." 

\  hi.  Professor  .J.  S.  Brame  has  said  that* 
"tin'  property  of  'oiliness'  was  one  of  the  most 
puzzling  of  the  properties  of  oils.  By  some  it  was 
regarded  as  unnecessary  to  connect  it  with  vis- 
■ . i - 1 1 v  directly,  since  it  was  possessed  in  a  much 
greater  degree  by  some  fixed  oils  than  by  many 
mineral  oils  which  had  practically  the  same  vis- 
I  y  • " 

-sary  to  distinguish  clearly  between  two 
distinct  classes  of  lubricating  practice.  On  the 
one  hand  we  have  the  lubrication  of  fast-moving 
shafts  etc.  supplied  with  a  large  excess  of  oil  fre- 
quently under  pressure,  and  in  this  case  the  fric- 
tional  values  are  dependent  primarily  upon  the 
viscosity  of  the  oil;  the  mathematical  and  ex- 
perimental investigation  of  these  cases  have  been 
amply  treated  by  Reynolds,  Tower,  Lasche,  and 
others.  On  the  other  hand  we  have  to  deal  with 
elow  speeds  at  high  bearing-pressures,  frequently 
with  a  very  limited  supply  of  oil,  and  it  is  in  these 
cases  that  the  special  property  of  "  oiliness  "  or 
"  body  "  is  requisite  to  maintain  the  film,  and  it 
is  here  that  viscosity  measurements  no  longer  assist 
ns  in  the  choice  of  the  lubricant. 


Tins  view  received  unanimous  support  at  tho 
recent  discussion  on  lubrication  at  the  Physical 
Society. 

What  are  the  possible  physical  properties  of  a 
liquid  which  influence  its  character  as  a  lubricant* 

They    arc    viscosity,    density,    capillarity   or   siut'aeo 

tension,  compressibility,  end  tensile  strength.    It 

is  true  that  very  little  work  lias  been  done  on  com- 
pressibility  and  tensile  strength,  but  from  the  ob- 
servations of  Worthington  and  others  it  would 
appear  doubtful  whether  they  would  play  a  dis- 
tinguishing role  in  the  differentiation  of  oils;  and, 
further,  as  we  shall  point  out,  there  is  what  appears 
to  us  an  adequate  explanation  of  the  nature  of  oili- 
ness without  calling  upon  these  properties. 

So  far  as  density  is  concerned  there  exists  a  wido 
range  of  petroleum  mineral  oils  possessing  specific 
gravities  identical  with  those  of  tho  fatty  or  fixed 
oils,  hence  it  is  clear  that  density  plays  no  deter- 
mining part.  Viscosity  is,  of  course,  of  great  sig- 
nificance in  the  cases  of  high  speed  etc.  just 
referred  to. 

Now  it  remained  for  Ubbelohde  to  point  out 
that  only  a  liquid  which  "nets"  or  "spreads 
over  "  the  solid  can  constitute  a  true  lubricant, 
because  in  order  for  the  liquid  to  force  itself  into 
the  narrower  spaces  of  higher  pressure  it  is 
essential  on  capillary  grounds  that  the  said  liquid 
shall  "  wet  "  the  solid  surfaces. 

Consider  the  case  of  two  eccentric  glass  surfaces 
which  are  being  forced  together  with  a  drop  of 
mercury  or  oil  between  them.  Now  since  the  mer- 
cury (fig.  1)  does  not  "wet"  or  6pread  over  the 
ylass.  the  meniscus  in  this  case  will  be  convex  to  the 
liquid,  while  in  the  case  of  the  oil  (fig.  2),  which 
wets  the  surfaces,   the  meniscus  will  be   concave. 


Fio.  1. 


Fig.  2. 
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In  the  case  of  fig.  1  (mercury)  the  tendency  on 
capillary  grounds  will  be  for  the  liquid  to  gather 
itself  up  into  a  drop  and  to  pull  the  liquid  film  in 
the  direction  of  o  away  from  the  narrower  con- 
stricted area  of  greater  pressure  at  b.  In  the 
case  of  oil  (fig.  2.)  the  opposite  will  bo  the  case. 
The  oil  will,  owing  to  its  meniscus,  tend  to  be  pulled 
towards  b  or,  in  other  words,  will  force  itself  into 
the  narrow  spaces. 

This  is  exactly  what  is  required  in  a  lubricant, 
namely,  that  it  shall  penetrate  into  the  narrow 
spaces  between  journal  and  bearing,  and  from  tho 
above  considerations  one  clearly  sees  that  liquids 
which  do  not  "wet"  solid  surfaces  cannot  be 
described   as  lubricants. 

Only  those  liquids  which  "  wet  "  a  solid  surface 
possess  lubricating  power  in  the  generally  accepted 
sense. 

Although  these  considerations  appeared  to  indi- 
cate the  connection  between  lubrication  and  capil- 
larity, it  will  be  seen  that  they  only  go  so  far  as  to 
[  enable  us  to  say  that  mercury  is  not  a  lubricant  and 
that  oil  is  a  lubricant.  This  is  a  conclusion  of 
considerable  theoretical  interest,  but  it  is  not  very 
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helpful  to  the  oil  technologist  who  desires  to  dif- 
ferentiate between  different  classes  of  oils. 

Accordingly  we  find  that  these  speculations  of 
Ubbelohde  led  to  no  practical  result. 

On  the  other  hand,  certain  theoretical  considera- 
tions had  led  to  the  conclusion  that  the  permanence 
of  liquid  films  depended  upon  capillary  relation- 
ships, and  in  particular  that  pure  liquids  would 
not  form  stable  films.  These  principles  had  not 
been  applied,  however,  to  the  problem  of  lubrica- 
tion, and,  in  fact,  they  were  directly  contradicted 
by  prevailing  practice  in  which  there  was  a  con- 
stant tendency  towards  greater  purity,  i.e.,  in  the 
direction  of  refining  the  mineral  oils  which  were 
used,  and  in  the  direction  of  using  acid-free  oil  as 
a  compounding  ingredient. 

The  generally  accepted  view  was  therefore  that 
capillarity  was  not  a  deciding  factor  in  connection 
with  the  phenomenon  of  "  oiliness,"  and  various 
standard  works  contain  statements  to  this  effect. 

It  was  under  these  conditions  that  we  began  our 
experiments.  We  were  at  once  met  by  the  fact 
that  it  was  not  possible  to  measure  the  surface  ten- 
sion between  oil  and  the  solid  metal  bearing,  and  it 
is  probably  on  this  account  that  Ubbelohde's  specu- 
lations remained  abortive.  The  usual  "surface 
tension  "  is  that  of  oil  against  air,  and  we  con- 
firmed the  results  of  previous  investigators,  viz., 
that  the  results  so  obtained,  for  instance,  by 
observing  the  rise  in  a  capillary  tube,  shed  no  light 
at  all  on  the  question  under  consideration. 

At  this  point  we  decided  to  measure  the  surface 
tension  of  the  oil  against  an  immiscible  liquid  in 
the  hope  that  this  might  furnish  some  criterion  of 
"oiliness."  On  proceeding  to  measure  this  inter- 
facial  tension,  i.e.,  the  surface  tension  between  oil 
and  water,  startling  results  were  at  once  obtained. 
The  method  of  experiment  was  by  the  dron  pipette 
as  follows :  — The  pipette  consists  of  a  U-shaped 
capillary  tube  provided 
with  a  bulb  A  and  a 
ground  glass  orifice  B. 
The  bulb  A  is  filled  with 
oil  to  the  mark  E.  By 
means  of  the  capillary 
D  a  very  slow  flow  of  oil 
may  be  obtained  at  B 
by  opening  the  stop- 
cock C.  The  orifice  is 
immersed  in  a  beaker 
of  water,  and  the  num- 
ber of  drops  formed  by 
the  given  volume  of  oil 
in  A  is  counted.  The 
surface  tension  oil- 
water  is  inversely  pro- 
portional to  the  number 
of  drops.* 

A    series    of    mineral 
oils     were    tested     with 

this  instrument,  and  then  a  series  of  animal  and 
vegetable  oils  and  compounded  oils. 

The  following  table  shows  a  few  results  selected 
from  a  very  large  number  of  trials :  — 

Tablt  of  Interfacial  Tension  by  Drop  Numbers  of  Various  Oite  Against 

Water. 

Mean  temperature  70°  F. 

No.  of  drops  Tension  in 

OIL.  at  constant  arbitrary 

orifice  and  units, 

head. 

Paraffinum  liquidura       ..  95         ..  ..       100  \ 

0-905  mineral        . .  . .         101         . .  . .         94  I       Mineral 

Solar  red  mineral  . .  . .         102         . .  . .         95  1"  oils. 

Non-viscous  neutral         . .  99         . .  . .         93 ) 

Olive  132         ..  ..         72  ■> 

Rape  138         ..  ..         68 1       Fatty 

Coconut 161         ..  ..         59  [         oils. 

Lard  oil 128         . .  . .         73 1 

•  Donnan.  Zeit..  f.  Physik.  Chern.  vol.  31.  etc. 


WATER 


A  glance  at  the  table  shows  the  surprising  fact 
that  the  interfacial  tension  against  water  of  the 
vegetable  and  animal  oils  is  much  lower  than  in 
the  case  of  a  mineral  oil. 

What  is  more,  we  were  struck  by  the  fact  that  we 
had  here  a  test  which  showed  a  distinct  physical 
difference  between  mineral  and  saponifiable  oils 
independent  of  viscosity,  density,  etc.,  and  this 
difference  appeared  to  be  in  conformity  with  the 
lubricating   properties  of   the   oils. 

It  now  remained  to  enquire  what  was  the  reason 
for  the  difference  in  tension.  After  considerable 
experimentation  we  proved  that  the  lowering  of 
the  interfacial  tension  against  water  in  the  case  of 
fatty  oils  was  due  to  their  slight  content  of  free 
fatty  acidity. 

The  following  table  shows  some  of  the  results :  — 

Free  fatty  Drop  no.         Interfacial 

OIL.  acids,  calc.  tension. 

as  oleic. 

0-905  mineral             . .  nil  . .         101  100 

98%  mineral             . .  I      , .„                        .  „.  sn 

2%  com.  fatty  acids   .  I      L  v  "         "»       •  •  «« 

97%  mineral..         . .  I      „  9                      .„„  -, 

3%  com.  fatty  acids   .  f      z  8  ■  •         "u  '8 

Olive 2-2  ..         125  80 

Olive 4-5  ..         140  72 

ltape 2-5  ..         132  76 

Coconut          . .          . .  41  . .         148  68 

Olive  (neutral)          . .  0-1  . .         110  92 

Rape  (neutral)         ..  0-15  ..         108  93 

By  removing  the  free  fatty  acids  from  the  saponi- 
fiable oils  the  tension  rises,  and  by  adding  free  fatty 
acids  to  the  mineral  oil  the  tension  can  be  lowered. 

Now,  all  commercial  animal  and  vegetable  oils 
contain  small  quantities  of  free  fatty  acids,  and 
even  if  the  utmost  care  has  been  taken  in  refining 
to  remove  the  acidity,  hydrolysis  soon  sets  in  and 
free  acids  are  formed  which,  in  even  relatively 
minute  quantity,  suffice  to  lower  the  surface 
tension. 

The  following  table  shows  the  percentage  of  free 
fatty  acids  in  representative  samples  of  animal, 
vegetable,  and  compounded  oils  on  the  market :  — 

Acidity  (as  oleic). 
Animal  oil,  pale  . .  . .  . .  . .  . .     4-2    to  25-55 

.,   brown  1202  to  30-32 

Castor,    firsts 0-49  to     1-70 

seconds  212  to     7-40 

Coconut,  Cochin  1  26  to  1911 

Colza.   Belgian  1-97  to     3-22 

..     Stettin 1-41  to    4-48 

Lard,  pressed 0-28  to     0-71 

Olive  oil,  Algerian    " 2-52  to  13-72 

Gallipoli        12       to  33-14 

Palm  oil  24-68  to  5605 

bleached  141     to  27-49 

RaDe  oil.  Black  Sea.  refined 1-82  to    4-S4 

East  India 1-26  to     4-24 

Sperm  oil.  Arctic  no.  1  . .         . .         . .         . .     0-56 

..    no.  2  0-42  to     4-34 

Southern 0-7    to    2-86 

Tallow 1-55  to  43-71 

Standard  Brands  of  Compound  Oils  on  the  Market  :  , 

Acidity  (as  oleic). 
Marine  engine  oil,  D  . .         . .         , .         . .         1-3% 

..     O 515% 

T 4  5% 

Motor  oil.  X        0-26% 

Y        0  5% 

Z         2.5% 

Compound  steam  cylinder       . .  . .  . .  . .         0-4% 

Medium  gas  and  oil  engine  oil  . .         . .         . .        0-25% 

0-39% 

Light  gas  and  oil  engine  oil   . .  . .  . .  . .         1-6% 

1-3% 

Heavy  gas  engine  oil    . .  . .  . .  . .  . .         1-28% 

2-5^ 
Oil  engine  oil     . 0-7% 

The  above  table  is  representative  of  the  general 
glycerides  and  commercial  compounded  lubricating 
oils  in  daily  use  on  all  types  of  power  plant,  and 
we  see  that  fatty  acids  are  always  present  to  a 
certain  extent.  From  the  foregoing  it  is  demon- 
strable that : — 

] .  Capillary  effects  (hitherto  ignored  in  lubri- 
cation) play  a  fundamental  part. 
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p  .■  of  i.im  acids  in  an  «>•  I  lowers 
the  inrfaoe  tension  of  said  oil  agaiiMri  water. 

;i.  A  neatral  jdyoeride  possesses  ;i  similar  ten- 
sion t.'  ■  central  mineral  oil. 

i     i,.   addition  "i  a  relatively  minute  amount 
,.i  .1  Fattj  :u  ill  to  .1  nentral  mineral  oil  reduoee 
the  tension   to  thai   ol   a  commercial  animal  or 
etable  oil  or  compounded  lubricating  oil. 
it  remains  to  enquire  how   Far  these  results 
influence  the  theory  and  practice  ol  lubrication  ol 
solid  surfaces.     It  might  be  argued  that  the  inter- 
11  oil  and  water  is  a  different  thing  from 
tin-  interfaoe  between  oil  and  metal,  and  that  the 
conclusions  drawn  from  tin-  one  case  are  not  neces- 
sarily applicable  t.>  the  other.    As  a  matter  of  fact 
mii  h  similarity    in  effect  is  not  unknown  in  other 
instanoes,  and  to  obtain  more  conclusive  evidence 
Professor  Lewis  lias  measured  the  interfaoial  ten- 
sion between  oil  and  a  liquid  metal — mercury.    (It 
should  not  be  forgotten  that  solid-liquid  interfacial 
tension  cannot   be  measured.)     His  results  are  as 

Follows:— Pure  neutral  mineral  oil,  100;  same 
mineral  oil  plus  2  ot  commercial  fatty  acid,  89. 
It  i-  seen  that  again  there  is  a  lowering  in  the 
mtert'ai  lal  tension  as  a  result  of  the  addition  of 
the  organic  acids,  and,  what  is  more  striking,  the 
relative  lowering  produced  is  very  much  the  same 
as  it  is  in  the  case  of  an  oil-water  interface. 

Pinfaaani  Lewis  remarks: — "One  may  conclude 
therefore  with  some  confidence  that  the  addition  of 
the  organic  ands  will  lower  the  tension  at  any 
n.etal-oil  interlace." 

Again,  as  already  pointed  out,  the  permanency  of 
films  is  dependent  upon  a  diminished  interfacial 
tension  between  the  oil  and  the  metal  in  contact 
therewith.  If  such  a  him  is  broken  the  possibility 
ot  its  uniting  again  to  form  an  unbroken  layer 
depends  entire  Iy  upon  the  interfacial  tension  being 
low.  Any  substance  which  lowers  the  interfacial 
tension  causes  the  liquid  to  spread  over  a  larger 
area  of  the  solid.  It  Follows  thereFore  that  if  a 
substance  be  added  to  an  oil  which  brings  about  a 
lowering  of  interfacial  tension,  such  addition  will 
Bet  Favourably  as  far  as  lubrication  is  concerned  by 
preventing:  a  rupture  of  the  liquid  film  and  prevent- 
ing in  turn  the  metals  coming  into  direct  contact. 

The'  capacity  for  spreading  may  be  considered 
•  tlv  physical  and  partly  chemical,  duo  pre- 
sumably to  residual  valency.  The  effect  is  to  render 
the  transition  layer  between  the  liquid  and  solid 
leal  abrupt.  This  diminution  in  abruptness  can  be 
brought  about  by  chemical  action  direct  or  indirect 
the  transition  layer  or  by  the  solubility  of 
some  third  substance  in  both  phases. 

H.   8.    Allen   has   recently   pointed   out   that   on 

I.angmuir'.s  view  oiliness  depends  on  the  chemical 

ailed  into  play  lietween  the  active  part  of 

the    oil    molecule    and    the    solid    surfaces    of    the 

bearing. 

Nciu  it  is  obvious  that  there  is  a  tendency  for 
chemical  activity  between  the  metallic  surfaces  of 
;  and  journal  and  an  oil  containing  free  Fatty 
acidity,  while  such  tendencies  are  loss  pronounced 
in  the  case  of  a  neutral  mineral  oil.  Such  a 
tendency  would  render  the  transition  between  oil 
and  solid  surfaces  less  abrupt,  would  maniFest  itselF 
lev  reduced  interfacial  tension,  and  would  result 
in  better  spreading  and  consequent  increased 
elfi.  i.ni  v  in  lubrication. 

There  is  little  doubt  in  our  minds  that  the  phy- 
aical  rati. male  of  the  property  of  "  oiliness  "  is  now 
explained,  and  we  have  confined  ourselves  *o  far 
itement  of  the  physico-chemical  experiments 
which  we  have  mad.-  and  to  the  development  of  the 
|ihvsi.   ,|    theory. 


Conclusive  as  u  appears  to  us  we  have  proceeded 
to  test  and  vitiu  the  conclusions  by  direct  friction 

measurements,   and    finally    by    the  only    real    tone  li 

stone,   namely,   the   test   ol    experience  in   a  long 

series  ,.t  practical  trials  mi  all  types  of  machinery 
and  pi movers  ol   the  very  largest  sizes. 

We  will  proceed  to  consider  some  of  the  results 
in  detail. 

First  we  beg  to  tender  our  thanks  to  Mr.  1j.  Arch- 
butt  For  the  Frictional  test  made  by  him,  which  he 
has  communicatee!  to  the  Physical  Society  at  its 
recent  discussion  on   Lubrication. 

An  liiiutt  has  made  a  series  of  determinations  of 

the  fiictional  en.  !li.  i.  nt  on  n  Thurston  machine 
under  a  load  of  270  lb.  per  sq.  in.  at  tho  very  slow 
Bpeed  of  7  ft.  per  minute. 

His  results  are  as  follows: — Pure  mineral  oil, 
0'0047;  do.  plus  1%  rape  oil  fatty  acids,  IV0033. 
lie  finds  that  1",  of  free  fatty  acids  lowers  tho  co- 
ellic  nut  as  much  as  does  60%  of  pure  rape  oil  (acid- 
free). 

These  results  have  been  confirmed  by  us  on  an 
independent  machine,  as  wo  shall  show  later. 

He  has  also  shown,  however,  that  pure  neutral 
rape  oil  also  possesses  a  lower  coefficient  than 
mineral,  and  concludes  that  "  these  results  would 
suggest  that  the  oiliness  or  lubricating  efficiency  of 
tho  unsaturated  molecules  of  rape  oil  was  really 
as  great  as  that  of  the  free  fatty  acid  molecules, 
but  that  the  acid  molecules  were  much  more  active 
in  their  influence  on  the  hydrocarbon  molecules  of 
the  mineral  oil." 

These  results,  which  show  that  1%  of  free  fatty 
acids  of  rape  oil  added  to  a  mineral  oil  are  as 
effective  in  reducing  the  value  of  the  frictional  co- 
efficient as  is  tho  addition  to  the  mineral  oil  of  60% 
of  neutral  rape,  are  striking  confirmation  of  tho 
above  described  principles,  and  coming  from  a 
totally  independent  and  unbiassed  experimenter 
afford  great  support  to  our  contention  that  it  is 
not  the  glyceride  but  free  fatty  acids  in  a  com- 
pounded oil  which  improves  its  lubricating  value. 

Through  the  courtesy  of  one  of  the  largest 
engineering  firms  in  the  country  we  have  been 
enabled  to  make  a  series  of  measurements  in  a  large 
friction  testing  machine,  the  results  of  which  we 
here  reproduce  : — The  test  journal  of  the  machine — 
which  is  of  tho  Thurston  type — is  3'8  in.  diameter, 
giving  approximately  one  foot  peripheral  per 
revolution.  The  length  of  the  journal  is6J  in.,  and  in 
all  our  experiments  the  load  was  200  lb.  per  sq.  in. 
Tho  machine  is  provided  with  a  revolution  counter 
and  a  drum  upon  which  the  reading  of  the  arc  is 
automatically  traced.  The  driving  motor  was 
operated  by  a  variable  speed  controller,  and  all 
car©  was  taken  to  ensure  steady  and  constant 
speeds.  The  journal  and  bearing  were  thoroughly 
cleaned  before  each  test  by  washing  with  toluol,  and 
finally  rotated  against  velvet  pads  to  remove  all 
superficial  dust  and  moisture.  The  experimental 
temperature  was  kept  between  60°  and  64°  F. 

The  values  of  the  frictional  coefficients  calculated 
from  the  curves  obtained  directly  from  the  machine 
are  given  in  the  table  on  p.  54  T. 

By  way  of  illustrating  our  point,  Four  oils  were 
chosen  oF  identical  viscosity  and  density  but  differ- 
ing in  composition  thus:  — 

These  results  afford  great  support  to  the  views 
expressed  above,  and,  coupled  with  our  experience 
in  practical  lubrication,  about  to  be  mentioned,  con- 
firm our  explanation  of  the  property  of  oiliness  and 
open  out  a  new  and  invaluable  field  in  the  manu- 
facture of  lubricating  oil. 

Wo  should  here  mention  that  tins  principle  of 
making  lubricating  oils  by  adding  to  mineral  oils 
small  quantities  of  fattv  acids  or  substances  which 
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lower  the  interfacial  tension  has  heen  accepted  by 
the  Patent  Offices  in  all  civilised  countries. 

We  should  add  a  word  here  with  regard  to  the 
possibilities  of  corrosion. 


tendency,  while  one  containing  the  lower  members 
will  possess  a  de-emulsifying  tendency.  This  is  a 
feature  which  we  have  tested  by  shaking  oils  and 
water  at  various  temperatures  for  long  periods  of 


Viscosity 

Sp.  gr. . 

Total 

Mean 

Peripheral 

Quantity  of 

Coefficient 

Oil. 

at  60°  F. 

at  60°  F. 

acidity. 

temp,  of 

speed  in 

oil  used  for 

Arc. 

of  friction. 

Seconds 

calc.  aa 

expts. 

feet  per 

test. 

Redwood. 

oleic  acid. 

minute. 

\ 

Pure  mineral 

973 

0-909 

nil 

62 

11 

5c.c. 

40 

00084 

B. 

97%  Pure  mineral         i 

1%  Pale  cylinder* 

973 

0-909 

1-9% 

62 

11 

5  c.c. 

25 

0  0052 

2%  Com.  fatty  acids  1 

C. 

80%  Mineral               1 
20%  Olive      ..           1 

980 

0-908 

0-3% 

63 

11 

5  c.c. 

40 

00084 

D. 

40%  Mineral 

60%  Olive                   1 

970 

0-907 

0-9% 

64 

11 

5  c.c. 

35 

00073 

*  Added  to  keep  the  viscosity  constant. 


As  will  be  observed  from  the  table  above,  all  com- 
pounded oils  which  have  been  and  are  in  daily  use 
for  years  contain  notable  amounts  of  free  fatty 
acidity,  yet  one  rarely  hears  of  any  active  corrosion. 

In  our  case  we  add  only  very  minute  amounts 
of  fatty  acids,  and  the  quantity  is  strictly  limited 
and  controllable.  But  where  fatty  glycerides  are 
employed  the  amount  of  acidity  which  can  form  is 
potentially  very  large  because  hydrolysis  is  con- 
stantly going  on,  giving  rise  to  the  production  of 
free  acids. 

During  recent  years  a  great  deal  of  attention  has 
been  devoted  to  the  study  of  the  colloidal  characters 
of  the  fatty  acids,  and  it  has  been  shown  that  while 
the  lower  members  of  the  fatty  acid  group  possess 
relatively  little  colloidal  character,  the  higher 
members  are  highly  colloidal  in  character.  Donnan 
and  Potts  have  shown  that  there  is  a  gradation  in 
these  properties  as  one  ascends  the  scale,  lauric 
acid  occupying  a  sort  of  intermediate  position. 
Also  the  lower  members  of  the  series  possess  strong 
acid  characteristics,  while  the  higher  members  are 
very  weakly  acid.  Now  the  fatty  acids  which  occur 
in  commercial  oils  are  never  pure  chemical  in- 
dividuals, but  are  mixtures  in  varying  proportions 
of  a  considerable  number  of  fatty  acids.  Coconut 
oil,  for  example,  is  characterised  by  containing 
appreciable  percentages  of  the  lower  members  of 
the  series,  while  rape  oil  rarely  contains  anything 
but  the  higher  members. 

It  is  only  to  be  expected,  therefore,  that  the 
behaviour  of  these  oils  will  differ  in  accordance  with 
the  fatty  acid  groups  which  predominate  in  them, 
and  it  is  possible  to  reproduce  the  capillary  pro- 
perties of  any  particular  animal  or  vegetable  oil 
by  adding  suitably  chosen  fatty  acids  to  mineral 
oil. 

Consider  the  case  of  a  steam  engine  using 
saturated  steam,  where  there  is  a  tendency  for 
condensation  of  water  to  occur  in  the  cylinder  and 
valves.  It  follows  in  such  a  case  that  the  presence 
of  a  substance  in  the  oil  which  lowers  the  surface 
tension  against  water  will  in  such  circumstances 
assist  in  the  formation  of  oil  films  by  enabling  the 
oil  to  spread  more  readily  or  by  overcoming  the 
tendency  of  the  water  to  wash  the  oil  film  off. 

There  is  a  certain  type  of  lubricating  phenomena 
to  be  considered  where  the  oil  is  brought  into  con- 
tact with  water  and  it  is  desirable  that  the  oil 
shall  either  separate  itself  rapidly  from  the  water 
(de-emulsification)  or,  conversely,  that  it  shall  mix 
or  emulsify  with  the  water. 

Now  the  phenomenon  of  emulsification  is  de- 
pendent upon  the  colloidal  properties  of  the  oil, 
while  de-mulsification  is  brought  about  by  a  greater 
concentration  of  hydrogen  ions.  Consequently  one 
would  expect  the  oil  containing  the  higher  members 
of  the  fatty  acid  group  to  possess  an  emulsifying 


time,  and  to  a  great  extent  we  have  been  able  to 
substantiate  this  view  as  the  result  of  experiments. 
After  the  soundness  of  our  theory  was  clearly 
demonstrated  in  the  laboratory  it  remained  for  us- 
to  put  it  to  the  touch  of  actual  practice  to  prove 
its  real  value  in  the  world  of  engineering. 

Not  a  single  failure  has  occurred  in  practice  of  an 
oil  or  an  oil  "essence"  made  on  the  "germ  pro- 
cess "  as  a  reliable  lubricating  oil  when  used  for 
the  purpose  for  which  it  was  supplied.  The  mean- 
ing of  "  oil  essence  "  is  explained  later. 

We  use  the  expression  "  germ  process  "  to 
describe  the  oil  made  by  using  one  or  more  fatty  or 
other  acids  with  one  or  more  mineral  oils,  because 
the  world  has  been  taught  for  generations  to  look 
upon  acid  as  the  deadliest  enemy  to  good  and  safe 
lubrication.  As  the  germ  is  the  first  principle  of 
organic  life,  by  analogy  we  call  a  suitable  acid  when 
dissolved  in  mineral  oil  the  "  germ,"  which  gives 
to  mineral  oil  its  life  and  activity  as  a  more  perfect 
"  instrument  of  lubrication." 

We  do  not  claim  that  a  "  germ  process  "  oil  is 
better  for  all  conditions  of  lubrication,  but  for 
many  purposes  where  lubrication  depends  upon  the 
oil  alone  and  not  upon  any  mechanical  means,  such 
as  pressure,   to  maintain  a  continuous  film. 

We  have  proved  to  our  entire  satisfaction  that 
the  addition  of  fatty  oils  to  mineral  oils  for  many 
purposes  of  lubrication  is  unnecessary  and  a  waste 
of  valuable  material,  and  that  for  such  purposes  oils 
combining  small  percentages  of  suitable  free  fatty 
acid  or  acids  with  suitable  mineral  oils  are  at  least 
equal  to  oils  compounded  on  the  old  formula?  for 
those  purposes.  Therefore  many  of  the  old  formulae 
and  specifications  for  compound  oils  are  obsolete. 
Where  the  expression  "  compounded  oils  "  is  used, 
it  indicates  such  old  formulae  oils.  Also,  "  mineral 
oil  "  indicates  in  many  cases  one  or  more  than  one 
mineral  lubricating  oil.  "  Fatty  oil  "  includes 
tallow  and  other  "  fats  "  used  for  lubrication. 

Gas  engines. — It  has  always  been  considered  that 
the  addition  of  coconut  oil  to  a  mineral  oil  gave  the 
best  results.  Refined  rape  oil  or  other  fatty  oil  was 
also  used  in  conjunction  with  coconut  oil  to  the 
extent  of  about  5%  of  each;  that  is,  about  10% 
of  fatty  oil,  90%  mineral  oil.  Especially  on  large 
horizontal  units  such  a  compounded  oil  was  deemed 
essential.  For  smaller  units  smaller  proportions 
down  to  5%  total  fatty  oil  to  95%  mineral  oil; 
though  some  small  units  apparently  required 
heavily  compounded  oils. 

So  far  as  our  business  is  concerned,  "  germ  pro- 
cess "  oils  have  entirely  displaced  such  compounded 
oils  for  horizontal  and  vertical  engines  up  to  the 
largest  units  of  both  types. 

Some  gas  engines  run  on  "  straight  "  mineral  oil 
with  good  results,  but  roughly  it  can  be  claimed 
that  ten  units  run  on  "  germ  process  "  oil  to  one 
on  straight  mineral. 
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Oil    «n(/tnm. — Compounded    oils,    tad    for   some 

■  i,  "  f attj  oils  such  as  olive  oil,  have 

1    e  sential    for   oil    engines.     For 

I    types  u   ni   thought    necessary   to  use  a 

compound  of  ono-tkird  nfined  rapt  oil  to  two-thirds 

i.r.il  oil.      That  oil  has  been  entirely  superseded 

t>\  hi  .ni  i\ith  ■  slightly  higher  percentage  of  fatty 

ii.in    the    average   "  germ   process  "   oil   for  Oil 

engines,  but  not  over  the  maximum  considered  safe 

in    practice.      For    other    oil    engines,    land    and 

marine,   for  whieh   compounded   oils   were  thought 

their  place  has  been  taken  by  oilsjnade 

one  or  more  fatty  acids  with  mineral  oils  of 
suitable  quality. 

quality  of  the   mineral  oil  with  which  the 
mid  is  blended  is  a  very  important  factor  in  lubri- 
cation.     The  germ   process  gives  to  a   mineral  oil 
of  fair  merit  that   property  lacking  for  some  pur- 
wbile  it   increases   the   lubricating  value  of 
a  "  good  "  oil,  making  it  still  better  for  many  pur- 
poses.    In  both  cases  they  become  more  economical. 
/i    cylinder   lubrication. — It   is   almost   uni- 
versally considered  that  for  "perfect"  lubrication 
in  cylinders  with  certain  types  of  valve  gear 
inple,  "  Corliss  "),  and  for  engines  work- 
ing under  certain   conditions — say  with   much   (on- 
ion   in    the    cylinder — a    compounded    oil    is 
essential. 

"  Germ  process  "  oil  incorporated  in  very  small 
proportion  with  the  correct  mineral  cylinder  oil 
equally  good  results  on  engines  with  Corliss 
valves  up  to  over  3000  h.-p.  working  at  160 — 
17n  lb.  per  square  inch  pressure,  superheated  480 — 
500°  F. ;  on  horizontal  engines  with  Corliss  valves 
up  to  750  h.-p.  up  to  1*30  lb.  pressure  without  super- 
Various  mineral  cylinder  oil  bases  to  correct 
"  germs  "  in  different  but  small  proportions  give 
thoroughly  good  lubrication  on  vertical  and  hori- 
zontal engines  of  many  types,  sizes,  and  pressures. 

Oils  for  steam  turbines,  crank  cases  of  vertical 
steam,  gat,  and  oil  enijines. — The  property  most 
essential  in  oil  for  steam  turbines,  namely  non- 
emuhrification,  is  the  one  which  largely  governs  suc- 
cessful crank-case  lubrication  in  vertical  engines. 
In  such  cases  and  in  turbines  water  from  condensed 
steam  or  from  the  cooling  system  falls  into  the  crank 
case  and  gets  "  churned  "  as  it  is  pumped  round 
with  the  lubricating  oil.  For  these  conditions  one 
has  to  know  something  about  impurities  in  the 
as  the  water  is  the  deciding  factor.  The 
a"  must  be  carefully  adapted  to  the  water 
a-  will  as  to  the  oil,  and  the  oil  to  the  mechanism. 
Where  one  oil  is  used  for  cylinder  and  crank-case 
lubrication  (say,  of  gas  and  oil  engines)  the  "germs" 
can  be  balanced  to  give  what  for  convenience  can 
!>•■  de  i  i  il»  cl  in  a  general  way  as  a  positive  effect  in 
the  cylinder  where  extra  capillarity  is  required,  and 
a  negative  effect  in  the  crank  case  where  emulsify- 
ing is  undesirable,  and  where  the  engine  is  steam, 
of  tfafl  splash  lubrication  type,  to  give  just  enough 
emulsion  and  no  more  for  its  intended  work  in  the 
cylinder,  also  in  the  crank  case,  where  it  must 
emulsify.  The  germs,  for  they  are  many,  can  l>e  so 
adapted  when  one  thoroughly  apprehends  their 
to  give  perfect  lubrication  in  all  such 
cases. 

ts  sir, nn  engine  bearings — open  type. — For 
a  good  heavy  marine  engine  oil  it  has  always  been 
considered  necessary,  and  is  so  to-day,  to  use  from 
1"  to  25  thickened  or  blown  oil — as  a  rule, 
thickened  rape  oil.  This  gives  great  viscosity,  also 
•nod  "  lathering  "  properties  to  the  oil. 
The  standard  specification  for  marine  bearing  oil 
for  one  of  our  semi-Government  departments  is  a 
compound  nf  about  20%  "of  fatty  oil";  but  the 
total  fatty  acid  content  must  not  exceed  1%.  This 
has  now  been  successfully  replaced  by  "  germ-pro- 
cess "  marine-engine  oil. 


On    February  5,  1918,  we  filed  our  patent*  for 

oils  made  on  this  new    process,   and   immediately  its 

"publication  or  communication"  was  prohibited 
by  the  Admiralty,  who  carried  out  trials  over  many 
months  on  about  fifteen  ships  of  the  mercantile 
marine,  including  a  fair  proportion  of  liners.    The 

result   was  ciuite  satisfactory. 
At  i his  stage  we  decided  to  supply  the  fatty  acids 

in  a  form,  which  we  term  "essence,"  mixed  with 
mineral  oil  and  which  can  be  conveniently  used  on 
board  ship;  about  '-'!  is  added  to  the  mineral  oil 
as  required.  The  result  justified  all  da  mis.  The  con- 
sumption of  mineral  oil  was  considerably  reduced, 
hot  bearings  were  cooled,  and  thrust  blocks  wero 
kept  cool  by  the  addition  to  mineral  oil  of  suitable 
"  germs."     The  trials  were  a  complete  success. 

We  think  it  desirable  to  say  that  it  may  not  be 
advisable  for  oil  users  in  general  to  buy  fatty  acids, 
to  mix  them  in  their  oil  and  imagine  all  advantages 
mi  nt  Kuied  will  accrue.  Suitable  acids  must  bo 
chosen  for  the  purpose. 

Conclusions. — We  have  shown  (1)  that  fatty  com- 
pounded oils  are  unneccessary  for  many  purposes  of 
lubrication;  (2)  that  fatty  oils  are  not  essential  for 
such  work;  (3)  that  fatty  acids  can  entirely  and 
completely   displace  fatty  oils  for  those  purposes. 

Our  thanks  are  here  recorded  to  the  following 
for  invaluable  assistance  in  our  experiments  and 
trials: — Prof.  W.  C.  McC.  Lewis;  Messrs.  Arm- 
strong, Whitworth  and  Co.,  Ltd.;  Corporation  of 
Manchester  Electricity  Dept. ;  Mr.  M.  Shenton. 

Discussion. 

Mr.  L.  Archbutt  said  that  he  had  made  some 
friction  tests  with  the  process  in  the  laboratory. 
It  was  obvious  that  under  the  conditions  which  ob- 
tained in  an  ordinary  journal  bearing  running  at  a 
good  speed,  in  which  a  film  of  liquid  oil  completely 
separated  the  journal  from  the  bearing,  fatty  acids 
could  be  of  no  advantage,  and  that  the  only  way 
in  which  they  could  act  beneficially  would  be  by 
improving  the  oiliness  of  the  lubricant.  The  Thurs- 
ton machine,  as  generally  used,  would  not  have 
measured  anything  but  the  fluid  or  viscous  friction, 
but  by  running  this  machine  at  a  very  low  speed 
and  with  a  good  load  on  the  bearings  a  certain 
amount  of  contact  friction  had  been  obtained,  and 
in  all  the  tests  he  was  about  to  describe  the  speed 
was  7  ft.  per  minute  and  the  load  about  270  lb.  per 
square  inch.  A  few  preliminary  tests  were  made 
with  "  Tonicol,"  containing  about  25%  of  free 
fatty  acid,  and  these  showed  that  2J%  of  "Toni- 
col "  mixed  with  mineral  oil  lowered  the  coefficient  of 
friction  to  the  same  extent  as  about  10%  of  ordinary 
commercial  rape  oil.  Further  tests  had  been  made 
with  a  paraffin-base  oil  of  practically  the  same 
viscosity  as  rape  oil  at  60° — 65°  F.,  the  temperature 
in  all  the  tests.  In  each  series  the  machine  had 
been  run  with  the  mineral  oil  alone  until  the  fric- 
tion had  become  steady;  then,  without  stopping  the 
machine  the  oil  had  been  changed  to  a  mixture  con- 
taining fatty  acids  prepared  by  himself  from  rape 
oil,  and  then  a  final  check  test  was  made  with 
mineral  oil  alone.  The  result  of  the  first  series  was 
as  follows :  — 


l. 
2. 

3. 

4- 
5. 

This  was  conclusive.  In  further  tests  nearly  80% 
of  perfectly  neutral  rape  oil,  specially  prepared, 
had  been  required  to  reduce  the  friction  as  low  as 
2%  of  rape  oil  fatty  acids;  100%  of  the  rape  oil 
had  actually  given  a  rather  higher  average  friction, 
but  this  small  difference  was  within  the  limits  or 
the  error  of  the  method. 
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The  results  were  as  follows : 


1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 


Mineral 
oil. 
100 

90 

80 

60 

40 

20 

nil 
100 


Neutral 
rape  oil. 
nil 
10 
20 
40 
60 
80 
100 
nil 


Friction 
coefficient. 
00066 
00065 
00062 
00053 
00047 
00041 
00043 
00062 


Oil 


1. 
2. 


4. 


Mineral  oil    . . 

Neutral  rape  oil 

Acid  rape  oil  (2-4%  fatty  acids) 

Mineral  oil    . .  


Friction 
coefficient. 
00078 
00050 
0-0045 
00078 


Finally,  another  series  of  four  tests  had  been 
made,  comparing  the  mineral  oil,  commercial  rape 
oil,  and  neutralr  ape  oil,  and  the  results  were  as 
follows :  — 


These  results  appeared  to  him  to  prove  the 
authors'  contention  as  regards  the  friction-reducing 
value  of  free  fatty  acid  to  be  perfectly  sound, 
but  he  could  not  agree  that  the  lowering  of 
the  interfacial  tension  between  oil  and  water, 
or  even  between  oil  and  mercury,  though  very 
interesting  and  important,  was  a  sufficient  ex- 
planation of  the  nature  of  oiliness.  The  authors' 
own  experiments  showed  that  the  interfacial  ten- 
sion between  nearly  neutral  rape  oil  and  water  was 
almost  as  high  as  that  of  mineral  oil,  and  much 
higher  than  that  of  acid  rape  oil.  Yet  his  (Mr. 
Archbutt's)  experiments  showed  that  neutral  rape 
oil  when  mixed  with  mineral  oil  lowered  the 
friction,  and  there  was  very  little  difference  be- 
tween the  coefficients  given  by  neutral  rape  oil  and 
acid  rape  oil.  Mr.  Deeley,  in  his  recent  communi- 
cation to  the  Physical  Society,  had  expressed  the 
opinion  that  oiliness  was  a  chemical  property,  and 
that  the  unsaturated  molecules  of  the  lubricant 
united  with  the  solid  metal  surface  and  formed  a 
new  surface  which  opposed  less  resistance  to  shear 
than  the  unlubricated  metallic  surface.  The  re- 
markable papers  by  Langmuir  and  Harkins 
strongly  supported  this  view.  Langmuir  said  : 
"  Since  energy  must  be  expended  in  breaking  apart 
a  solid,  the  surfaces  of  solids  must  contain  more 
potential  energy  than  do  the  corresponding  number 
of  atoms  in  the  interior.  Since  the  potential 
energy  is  probably  electro-magnetic  energy  in  the 
field  between  the  atoms,  the  interatomic  forces  are 
more  intense  on  the  surface  than  in  the  interior. 
This  intense  field  (unsaturated  chemical  affinity)  is 
one  of  the  causes  of  the  phenomena  of  condensation 
and  adsorption  "  (J.  Amer.  Chem.  Soc.,  1916, 
38,  2293),  and  in  a  later  paper,  after  describing 
a  number  of  experiments,  Langmuir  said:  "  These 
results  afford  the  strongest  kind  of  confirmation 
of  the  theory  that  the  spreading  of  films  on 
surfaces  is  determined  by  the  shapes  of  mole- 
cules and  the  relative  activities  of  the  different 
portions  of  the  molecules  "  (ibid.,  1917.  39,  1881). 
"  Consider  first  the  adsorption  of  a  liquid  con- 
taining active  groups.  The  molecules  will 
become  orientated  and  will  pack  into  the  surface 
layer  in  much  the  same  manner  as  in  the  case 
of  oil  films  spread  on  the  surface  of  water" 
(ibid,  39,  1901).  W.  B.  and  F.  K.  Hardy  (Phil. 
Mag.,  1919,  38,  32)  had  come  to  a  similar  con- 
clusion. They  said  that  "  the  function  of  a  lubri- 
cant is  to  reduce  the  energy  of  the  surface,  and 
thereby  to  reduce  the  capacity  for  cohesion  and 
the  resistance  to  slip  when  two  composite  surfaces 
are  applied  the  one  to  the  other."  All  recent  work 
pointed  to  the  fact  that  it  was  the  chemically 
reactive  and  unsaturated  constituents  of  lubricants 
which  promoted  oiliness,  and  that  they  did  so  by 
forming  new  composite  films  on  the  surfaces  lubri- 
cated, with  lower  surface  energy  and  opposing  less 
resistance  to  shear,  and  the  great  activity  of  free 


fatty  acids  was  quite  in  accordance  with  this 
theory.  Referring  to  the  statement  in  the  paper 
as  to  the  occurrence  of  hydrolysis  and  formation  of 
free  acids  in  oils,  he  did  not  think  much  hydrolysis 
took  place  in  an  ordinary  bearing,  but  it  did  in  a 
steam  cylinder.  He  agreed  that  so  long  as  the 
quantity  of  free  fatty  acid  in  a  lubricating  oil  did 
not  exceed  1  or  2%,  which  was  as  much  as  was 
necessary,  as  his  own  tests  had  shown ;  J  %  did  most 
of  the  work,  and  an  addition  up  to  2%  did  not  make 
a  very  great  difference;  this  small  quantity  of  fatty 
acid  could  not  do  any  possible  harm  and  was  far 
more  useful  than  a  larger  quantity  of  fatty  oil, 
besides  the  saving  it  effected.  A  little  misconcep- 
tion might  arise  from  the  statement  attributed  to 
him  that  1%  of  free  fatty  acid  lowered  the  co- 
efficient as  much  as  did  60%  of  pure  rape  oil.  That 
was  not  commercially  pure  rape,  but  a  special 
neutral  rape  oil  which  he  had  made  in  the  labora- 
tory, and  which  was  not  an  article  of  commerce. 
He  was  struck  by  the  fact  that  80%  of  mineral  oil 
and  20%  of  olive  oil  made  no  difference  to  the 
friction  coefficient,  and  that  60%  mineral  oil  and 
40%  olive  oil  only  lowered  it  to  0-0073.  He  won- 
dered what  that  olive  oil  was.  The  sentences  quoted 
in  the  paper  from  the  communication  which  he  him- 
self had  made  to  the  Physical  Society  needed  the 
context,  because  what  he  meant  was  that,  com- 
paring acid  rape  oil  with  neutral  rape  oil,  there  was 
not  very  much  difference,  so  that  the  effect  of  the 
free  fatty  acid  in  the  rape  oil  was  not  nearly  so 
great  as  when  it  was  added  to  the  mineral  oil. 

Mr.  Arnold  Philip  agreed  with  Mr.  Archbutt 
that  the  authors  had  not  succeeded  in  showing  what 
oiliness  was.  Oiliness  could  not  be  explained  as 
being  merely  due  to  the  wetting  of  the  rubbing 
surfaces  by  the  lubricant,  because  glycerin,  which 
had  a  very  similar  viscosity  and  density  to  that  of 
some  oils,  would  certainly  wet  ordinary  bearing 
surfaces,  but  as  a  lubricant  it  was,  of  course,  value- 
less. The  property  of  "  oiliness  "  possessed  by 
lubricants,  excluding  the  views  to  which  Mr.  Arch- 
butt  had  referred,  had  up  to  the  present  only  been 
measurable  by  the  results  obtained  when  using  the 
lubricant  on  machinery  under  ordinary  running 
conditions  or  by  special  tests  made  with  mechanical 
oil  testers,  such  as  that  of  Thurston.  The  authors' 
results,  however  interesting,  were  not  referred  to 
these  standards,  and  as  an  explanation  of  oiliness 
were,  he  considered,  meaningless.  General  com- 
mercial practice  had  shown  for  many  years  past 
that  the  admixture  of  small  amounts  of  fatty  oils 
with  mineral  oils  did  distinctly  improve  the  mineral 
oil  for  many  purposes.  He  believed  that  this  had 
been  stated  to  be  due  to  the  formation  of  metal 
soaps  on  the  bearing  surfaces.  In  any  case  he  had 
this  explanation  very  strongly  indicated  in  his  own 
practice  by  the  fact  that  some  fourteen  years  ago 
difficulty  had  been  experienced  with  machinery 
running  at  low  temperatures,  due  to  solidification 
of  the  sperm  oil  which  was  used  as  a  lubricant.  To 
remedy  this  a  pure  non-freezing  mineral  oil  had 
been  substituted  for  the  sperm  oil.  The  result  had 
been  that  the  mineral  oil  had  come  away  from  the 
bearings  full  of  turbidity,  caused  by  flakes  of  solid 
material,  which  consisted  of  oleates  and  stearates 
of  iron  and  copper  stripped  from  the  bearing  sur- 
faces. These  had  been  formed  by  the  use  of  the 
sperm  oil  in  the  first  place,  and  this  solid  coating 
of  the  metal  bearing  surfaces  had  afterwards  be- 
come displaced  and  washed  out  by  the  mineral  oil 
subsequently  used.  As  this  mineral  oil  was  a  per- 
fectly clear,  water-white  liquid  the  presence  of  the 
flakes  of  oleates  and  stearates  in  it  after  use  had 
been  very  evident.  After  the  stripping  of  these 
heavy  metal  soaps  from  the  bearing  surfaces  by 
the  mineral  oil  it  had  been  found  that  the  friction 
had  increased,  but  whether  this  was  actually  due 
to  the  removal  of  the  stearates  and  oleates  was  not 
quite  clear.     Some  eight  or  ten  years  ago  he  had 
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had  the  important  luiu  ition  of  the  free  fatty  Bold 
in  rack  lubricants  -till  further  impressed  upon  him 
In  the  manufacturer  of  ■  tatty  oil,  for  making 
blended  it  compounded  fatty  and  mineral  oils  for 
lubricants,  who.  had  informed  him  that  he  always 

made  an  oil  containing  a  large  p tage  of  fatty 

acid-.  In  fact,  he  spoke  of  the  use  of  this  acid 
fatty  oil  as  being  a  special  Booret,  and  stated  tliat 
it  gave  particularly  satisfactory  results  for  making 
blended  lubricating  oils.   Consequently,  when  about 

two  \cars  ago  tin-  proposal  of  the  authors  lor  using 
mixtures  of  fatty  acids  and  mineral  oils  had  been 
referred  to  him  by  the  Admiralty,  he  had  approved 
it  and  reported  that  it  appeared,  on  the  face  of  it, 
to  Is-  eoixl  not  only  on  account  of  the  saving  in 
fattj  oils  w  bich  it  effected,  but  also  because  the  use 
of  compound  mineral  oils  nnd  fatty  acids  appeared 
technically  correct  for  certain  lubricating  purposes. 
What  the  authors  had  done  winch  was  novel  was  to 
use  n  fatty  acid  as  distinct  from  a  fatty  oil  for 
blending  with  mineral  oils.  He  doprecated  the  use 
of  the  term  "  germ  "  a-  applied  to  the  process  and 
ill.  use  it  the  word  "essence,"  both  of  which 
were  misleading. 

!n  a  written  communication  Pkof.  F.  G.  Donnan 
pointcil  out  that  a  great  deal  of  the  matter  brought 
Forward  apparently  as  novel  by  the  authors  had 
been  already  discussed  and  elucidated  by  himself. 
Km-  example,  he  had  shown  experimentally  so  long 

ago  as  1899  (Z.  Physik.  Chom.)  that  the  interfacial 
tension  between  a  fatty  or  hydrocarbon  oil  and  an 
aqueous  solution  was  dependent  mainly  on  (a)  the 
presence  of  alkali  in  the  water,  (6)  the  presence  of 
free  fatty  acid  in  the  oil.  In  the  paper  referred  to 
the  quantitative  dependence  of  the  interfacial 
tension  on  these  two  main  variables  had  been  ex- 
perimentaHy   measured,   and   the   cause    of    these 

phenomena  fully  elucidated.  Many  other  important 
interfacial  tension  and  concentration  effects  had 
been  investigated  in  later  papers  by  his  pupils 
(work  of  Ii<-wis,  Potts,  Barker,  Ellis,  Powis)  work- 
ing under  his  direction. 

Mr.  T.  TiioitM.EY  asked  if  the  authors  had  used 
aqueous  emulsions  as  lubricating  agents.  The 
function  of  a  lubricant  was  to  keep  metal  surfaces 
separate  with  as  little  expenditure  of  energy  as 
possible,  and  if  an  aqueous  emulsion  were  used  an 
t  was  obtained  similar  to  that  of  a  ball  bearing. 
It  ixave  the  superiority  of  a  ball  bearing  over  an 
ordinary  friction  bearing.  Instead  of  having  a 
reduction  of  about  80  by  introducing  fatty  acids, 
an  aqueous  emulsion  containing  about  25%  mineral 
oil  would  reduce  the  expenditure  of  energy  by  at 
86%  ;  e'.l-,  when  using  100  amperes  at  a  known 
voltage  with  a  full  mineral  oil  and  then  turning 
over  to  an  aqueous  emulsion  containing  25%  of 
some  mineral  oil,  the  current  expenditure  had 
fallen  to  15  amperes.  Such  an  emulsion  could  be 
prepared  by  homogenising  a  mineral  oil  and  soap 
solution  containing  2i%  of  ordinary  soft  soap. 
These  emulsions  had  been  used  in  certain  special 
cases  with  a  good  deal  of  success  for  something  like 
twelve  months  on  fairly  heavily  loaded  bearings  at 
medium  speeds. 

Da     \V.    It.    Okman-dy   said   that   it   seemed   im- 

ililo   to   draw    the   conclusion    that    interfacial 

hi  was  the  basis  of  what  was  called  "  oiliness," 

ii  experiments  with  an  oil  containing 

fatty   acids   as  against  water   gavo  a   certain 

result  which  was  more  or  less  directly  comparablo 

with  the  results  obtained  in  practice  on  a  metallic 

surface,  and  it  would  have  been  wise  to  have  tried 

the  experiment  of  oils  in  other  liquids,  with  which 

they   were    immiscible  in  order   to  see   in   the  first 

filace  ii  til.-  interfacia]  tension  between  the  other 
iquids  bore  anything  like  the  same  ratio  to  the 
■  It-  on  a  metallic  surface.  He  thought  that 
Mr.  Aihbutt  had  adequately  explained  the  bear- 
ing of  Langmuir's  theory  of  surface  energy  in  its 


relation  to  tin-  question  of  lubrication.  Langmuir 
would  contend  that  on  the  surface  of  the  metal 
there  wen-  certain  ins'  fields,  and  these  free  fields 
or  residual  valem  i,s  could  attract  a  certain  number 

of  fatty  acid  oil  molecules  until  they  were  satur- 
ated. Langmuir  had  proved  bj  many  experi- 
ments   that    once    they    had    satisfied    all    the    Free 

valencies,  :cs  it  were,  on  the  surface  and  had  got  it 
covered  with  a  layer  one  molecule  thick,  the  attrac- 
tion afterwards  did  not  count,  and  any  addition  to 
the  oil  produced  a  very  small  elicit.  Similar  results 
had  been  obtained  by  Hardy,  who  had  shown  that 
a  layer  one  molecule  thick  was  sufficient  to  prevent 
adhesion  of  one  glass  surface  to  another.  Therefore 
if  there  were  sutla  lent  of  the  fatty  acid,  or  what- 
ever material  it  was,  adsorbed  on  the  metal  surface 
to  satisfy  the  valencies  of  that  surface,  any  further 
addition  would  produce  a  comparatively  slight 
effect.  That  was  borne  out  by  Mr.  Archbutt's  first 
series  of  experiments. 

Prof.  J.  S.  S.  Brame,  in  referring  to  the  work 
which  had  already  been  clone  on  this  subject,  par- 
ticularly by  Archhutt  and  Deeley,  and  described 
in  their  papers  beforo  the  Physical  Society,  said 
that  Messrs.  Hardy  had  carried  out  experiments 
on  ithe  static  friction  with  different  fatty  acids 
ranging  from  those  of  low  molecular  weight  to 
high  molecular  weight,  and  it  was  shown,  not 
only  in  the  case  of  these  fatty  acids,  but  in  the  ease 
of  alcohols  and  amines,  that  increase  of  mole- 
cular weight  was  associated  with  a  progressive  de- 
crease in  static  friction.  That  seemed  to  have  a 
very  important  bearing  on  the  question  under  dis- 
cussion, and  lie  asked  whether  the  authors  found 
that  there  was  any  relationship  between  the  mole- 
cular weight  of  fatty  acids  and  the  friction  of  the 
hydrocarbon  oil  mixture.  Did  the  authors  find 
that  a  saturated  fatty  acid  of  approximately  the 
same  molecular  weight  as  an  unsaturated  fatty  acid 
had  the  same  effect?  In  one  of  the  tables  the  inter- 
facial tension  with  water  between  olive  oil  and 
coconut  oil  containing  approximately  the  same 
amount  of  fatty  acid  was  practically  the  same,  viz., 
72  to  68.  The  Hiibl  iodine  absorption  number 
for  the  fatty  acid  from  olive  oil  was  about  90,  and 
for  the  fatty  acid  from  coconut  oil  it  was  9,  which 
suggested  that  perhaps  there  was  not  much  differ- 
ence between  the  action  of  a  saturated  and  an  un- 
saturated fatty  acid.  Was  there  any  connection 
between  the  action  of  a  given  fatty  acid  with 
different  types  of  hydrocarbon  oils  where  there 
was  considerable  variation  in  the  amount  of  the 
unsaturated  hydrocarbon  present — for  example, 
the  average  shale  lubricating  oil,  which  was  rich 
in  unsaturated  hydrocarbon  molecules,  and  a 
"straight"  petroleum  lubricating  oil,  where  the 
proportion  of  unsaturated  molecules  was  very  much 
less?  He  agreed  with  Mr.  Archhutt  and  Mr. 
Arnold  Philip,  however,  in  thinking  that  the 
authors  carried  the  matter  very  much  further 
towards  arriving  at  a  solution  of  what  "  oiliness" 
really  meant. 

Mr.  A.  A.  Drummond  said  that  some  years  ago  a 
letter  had  appeared  in  "The  Engineer"  dealing 
with  the  corrosion  of  steel  balls  tli rough  the  action 
of  lubricating  oils,  including  mineral  oil  and  fatty 
oils,  like  olive  oil  and  lard  oil.  In  no  case,  after 
six  months,  had  there  been  any  sign  of  corrosion 
except  with  castor  oil,  and  this  had  shown  quite 
appreciable  corrosion  visually,  particularly  under 
the  microscope.  Not  only  had  castor  oil  shown 
this  and  differentiated  itself  from  tlie  cithers,  but 
the  same  difference  had  been  noticed  in  the  case  of 
the  fatty  acid  of  castor  oil  as  compared  with  the 
corresponding  acids  of  the  other  fatty  oils.  Per- 
haps the  author  could  offer  some  explanation  of  the 
difference  exhibited. 

Mr.  SouTHCOMBB,  in  reply,  said  that  they  were 
not    anxious    to    make   out    a   theory.      They    had 
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observed  certain  differences  in  interfacial  tension 
of  commercial  lubricating  oils  against  water,  and 
then  stated  the  further  fact  that  the  presence  of 
fatty  acidity  lowered  the  frictional  coefficient, 
and  they  supported  that  by  a  further  fact  that  the 
presence  of  this  fatty  acidity  also  lowered  the 
tension  against  mercury  surfaces.  Even  if  re- 
sidual valency  were  the  explanation  it  would 
manifest  itself  in  the  same  way,  i.e.,  it  would 
cause  a  lack  of  abruptness  of  the  transitional  layer 
and  that  diminution  in  the  abruptness  of  the  trans- 
itional layer  would  manifest  itself  as  a  lowering  of 
the  interfacial  tension,  and  therefore  it  was  only  a 
question  of  which  side  one  looked  at  the  problem 
from.  With  regard  to  residual  valency,  unsaturation 
was  the  essence  of  Langmuir's  theory,  unsaturation 
in  the  sense  of  the  presence  of  matter  of  which  the 
valencies  were  fully  saturated  so  far  as  ordinary 
chemical  reactivity  went,  but  which  had  probably 
some  unsaturated  linkages  not  satisfied.  The  hydro- 
carbons which  constituted  mineral  lubricating  oil 
were  more  highly  unsaturated  than  were  any  of  the 
compounds  of  the  fatty  glycerides,  taking  satura- 
tion in  the  chemical  sense.  From  the  experiments 
of  Mabery  and  others  it  was  seen  that  the  mineral 
oils  which  had  high  viscosity  and  were  very  much 
used  as  lubricants  were  characterised  by  very  high 
unsaturation.  In  the  two  oils  dealt  with  in  the 
paper,  and  from  Mr.  Archbutt's  experiments,  he 
suggested  that  the  one  which  Mr.  Archbutt  called 
mineral  oil,  100,  was  more  highly  unsaturated  than 
was  the  pure  rape  oil,  so  that  if  the  view  point  of 
the  authorB  had  not  been  proved,  he  did  not  think 
they  were  very  much  further  advanced  from  a  prac- 
tical point  of  view  by  the  Langmuir  idea.  Mr. 
Arnold  Philip  had  suggested  that  the  effect  of  the 
fatty  acid  was  to  form  metallic  soaps.  If  this  were 
the  case  in  any  short  period  of  time  then  it  must  be 
a  definite  proof  of  the  adsorption  idea.  The  case 
which  Mr.  Philip  had  brought  forward  was  not 
parallel.  He  had  spoken  of  a  bearing  running  on 
sperm  oil  and  changing  that  for  a  mineral  oil.  The 
sperm  oil  might  have  been  in  the  bearing  for  a  very 
long  period  and  would  necessarily  have  corroded 
the  bearing  to  a  certain  extent.  On  the  other  hand, 
the  fact  that  the  coefficient  of  friction  was  lowered 
instantaneously  by  the  addition  of  fatty  acids,  as 
shown  by  the  authors'  figures  and  confirmed  by  Mr. 
Archbutt,  was  proof  that  that  had  nothing  to  do 
with  wholesale  soap  formation.  There  must  be  ad- 
sorption which  would  secure  an  almost  instanta- 
neous lowering.  He  could  not  agree  that  the 
example  given  of  glycerin  disproved  the  "  wetting  " 
view.  Glycerin  was  quite  a  good  lubricant,  but  its 
hygroscopic  properties  made  it  commercially  useless 
because  in  practice  it  rapidly  becomes  an  aqueous 
solution.  It  was  true  that  Prof.  Donnan  had 
shown  how  to  determine  the  adsorption  on  sur- 
faces of  fatty  acids  in  oils  in  alkali  solution,  but 
the  object  of  his  paper  was  to  take  a  series  of  fatty 
acids,  from  acetic  to  stearic,  and  determine  the 
interfacial  tension  against  alkali  solution  by 
the  drop  pipette,  and  he  (Prof.  Donnan)  had 
succeeded  in  showing  that  as  the  series  was 
ascended  the  surface  tension  became  very  much 
lower,  but  he  was  not  concerned  with  a  diminution 
in  interfacial  tension  against  water.  Prof.  Don- 
nan's  results  were  of  a  totally  different  order  of 
magnitude.  His  drop  number  went  up  from,  say, 
100  to  200,  300,  and  400,  against  dilute  alkaline 
■solutions,  which  was  what  he  was  measuring. 
Donnan's  work  did  not  refer  to  the  problems  of 
lubrication.  It  was  true  that  the  drop  pipette 
method  had  been  applied  by  Prof.  Donnan  and  his 
collaborators,  but  what  the  authors  were  claiming 
to  show  was  that  such  an  instrument  could  be  used 
in  the  examination  of  an  oil.  They  were  glad  to  take 
this  opportunity  of  stating  that  Prof.  Donnan's 
work  on  the  drop  pipette  had  been  inspiring  and  of 
value.     Mr.  Thornley  had  spoken  of  aqueous  emul- 


sions of  lubricating  agents.  He  (the  author)  did 
not  know  the  conditions  under  which  these  emul- 
sions had  been  employed,  although  their  use  was 
not  new.  The  only  point  there  which  would  interest 
him  was  the  question  of  the  "  wetting."  Sucb 
emulsions  were  generally  pumped  under  forced 
feed,  and  it  did  not  concern  the  present  paper.  In 
reply  to  Prof.  Brame,  they  had  not  done  anything 
to  show  the  variation  of  the  frictional  coefficient 
with  the  molecular  weight  of  the  acid.  They  had, 
however,  carried  out  a  series  of  experiments  with 
regard  to  emulsification  and  de-emulsification 
which  would  be  published  shortly.  He  did  not  think 
that  a  research  as  to  the  effect  of  degrees  of  satura- 
tion would  be  very  fertile,  because,  as  he  had 
already  pointed  out,  there  was  equal  unsaturation 
in  a  great  number  of  the  mineral  oils  themselves 
possessing  high  frictional  coefficients  as  compared 
with  the  unsaturation  of  the  fatty  glyceride.  In 
reply  to  the  other  point  raised  by  Prof.  Brame, 
there  was  a  very  distinct  influence  on  the  properties 
of  the  final  lubricants  by  adding  different  fatty 
acids  to  any  given  mineral  oil,  and  there  was  also 
a  different  result  with  a  compounded  oil  obtained 
with  one  given  series  of  fatty  acids  with  different 
hydrocarbon  oils.  With  regard  to  Mr.  Drummond's 
query  on  the  question  of  corrosion  of  steel  balls  and 
the  effect  of  castor  oil,  he  did  not  think  that  came 
within  the  scope  of  the  paper.  The  only  thing  he 
could  suggest  was  that  with  castor  oil  acids  were 
formed  by  oxidation  which  would  be  very  dangerous 
from  the  corrosion  point  of  view.  These,  however, 
were  not  the  acids  used  in  compounding  lubricating 
oils. 

Professor  C.  V.  Boys,  in  a  letter  to  the  Scientific 
and  Industrial  Research  Department,  writes  as 
follows :  — 

"  I  notice  that  the  conclusions  arrived  at  by 
Messrs.  Wells  and  Southcombe  depend  on  the  deter- 
mination of  oil-water  surface  tension,  or  rather  of 
comparative  values,  by  the  method  of  counting  of 
drops.  As  a  general  proposition  I  very  much  doubt 
the  conclusion  that  the  number  of  drops  in  a  given 
volume  is  inversely  as  the  surface  tension,  although 
it  may  be  for  some  particular  pair  of  liquids  or  with 
a  particular  difference  of  density.  The  mere  fact 
that  the  differtnce  of  density  of  the  two  liquids, 
which  is  one  of  the  operative  factors  in  determining 
the  drop  size,  is  not  included  in  the  statement  and 
appears  to  be  ignored  is  alone  sufficient  to  raise 
very  serious  doubts ;  but  quite  apart  from  this  the 
very  complicated  conditions  which  determine  the 
moment  of  instability  or  the  breaking  off  of  a  drop 
themselves  appear  to  me  to  be  incompatible  with 
any  such  convenient  conclusion.  I  say  convenient 
conclusion  because  if  the  method  were  correct  in 
principle  it  could  not  be  surpassed  in  ease  of 
application. 

"  My  object  is  not  destructive  criticism,  but  a 
desire  to  propose  an  absolute  method  of  determining 
the  actual  surface  tension  of  the  water-oil  surface 
in  COS  or  other  definite  units.  It  seems  to  me  of 
the  first  importance  as  the  conclusions  of  the 
authors  are  based  on  comparative  measures  of  sur- 
face tensions  that  the  method  of  making  the 
measures  should  be  above  suspicion ;  further,  mere 
comparative  measures,  even  if  correctly  comparable, 
are  less  desirable  than  absolute  measures. 

"  Now,  in  all  methods  of  finding  drop  size  by 
allowing  liquid  to  enter  the  drop,  however  slowly, 
until  it  breaks  away,  the  hydrostatic  pressure  of 
the  liquid  at  any  level  within  the  drop  is  unknown, 
but  the  following  relations  hold.  If  P  is  any  point 
on  the  surface  of  the  drop  (which  is  a  figure  of 
revolution)  and  P  a  b  a  normal  to  the  surface,  then 
if  the  hydrostatic  pressure  in  the  oil  at  the  level 
P  exceeds  that  in  the  water  at  the  same  level  by 
the    amount    p    dynes    per    sq.  cm.,  t  the  surface 
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n  in  ii\  ii.s  [kt  em.  and  t>  are  related  thus:  — 

»=<  ( k  +  v\  ) 

n  i-  the  point  where  tin-  normal  cute  the  axis  of  re- 

vciliition.  and  b  is  the  centre  <>f  curvature  oi  the 

profile  of  the  drop  at  the  point  1*.    At  ■  lower  point 

■  m\  but  here  the  diffei  i  m  •  of  prea- 

bj  the  amount(denaitj  oi  water-density 

PM  All  diatanoes  in  cm.  and  g  in  this 


latitude  981.  As  the  drop  grows  there  comes  a  time 
when  the  differences  of  hydrostatic  pressure  and 
the  lengths  Pa  P6  in  different  part*  of  the  drop  are 
becoming  incompatible,  and  instability  results.  The 
breaking  depends  on  differences  of  hydrostatic  pres- 
sure within  the  drop  as  compared  with  the  sur- 
rounding water  which  determine  the  rupture.  Tho 
actual  hydrostatic  pressure  is  not  known,  and  its 
determination  by  elimination  among  the  measure- 
ments of  Pa  P6  at  a  number  of  points  P  would  be 
Mry  tedious  and  inaccurate.  In  a  paper*  27  years 
ago  I  showed  how  theso  forms  may  be  drawn  by 
a  device  there  illustrated  with  far  greater  speed  and 
accuracy  than  hail  hitherto  been  possible,  but  all 
methods  of  determining  surface  tension  in  slowly 
growing  drops  which  are  allowed  to  grow  until  they 
break  away  have  the  disadvantage  that  there  is 
nothing  easily  tangible  or  measurable  except  the 
number.  In  the  first  edition  of  my  book  on  soap 
bubbles  I  showed  a  number  of  photographs,  23  in  a 
cycle,  of  a  growing  drop  in  a  water  surround,  but 
the  coming  of  instability  led  to  movements  of  such 
rapidity  even  in  these  large  and  slow  moving  drops 
as  to  indicate  how  hopeless  measurements  at  the 
critical  phase  would  be. 


Irawtng  o(  curve*  by  their  curvature."    Phil.  Hag..  1893. 
July.  p.  81, 


"  \\  hat  1  want  now  to  suggest  is  that  tho  surface 
tension  should  be  determined  absolutely  by  direct 

measures    of    the    hyd  rostalic    pressure    within    and 
without    at    tin-    highest    point    of    tile    drop.       This 

point  lias  the  advantage  that  the  contact  here  ol  the 
circle  of  curvature  is  a  contact  of  the  third  order, 
and  the  radius  of  curvature  r  can  at  this  point 
be  determined  with  an  accuracy  far  greater  than 
tho  Pa  and  Po  referred  to  above.  The  Pa  and  Pb 
become  the  same  at  this  point,  and  thus  the  right- 
d  aide  of  the  equation  becomes  'It !  r.  The  method 
of  finding  r  and  p  and  thenco  deducing  t  will 
appear  after  the  construction  of  tho  proposed 
apparatus  is  clear. 

"  This  consists  of  a  tube  of  the  form  shown,  which 
may  be  held  in  a  micrometer  vertical  slide  (not 
shown)  so  that  it  may  be  moved  gently  through 
known  very  small  amounts  vertically.  The  tube 
contains  some  of  the  oil  to  be  tested,  and  the  stop- 
cock is  used  to  stop  all  movement  of  oil  when  once 
it  has  reached  the  drop-forming  surface  and  during 
the  time  that  it  is  being  immersed  in  the  water  and 
secured  to  the  micrometer  slide.  The  water  is  con- 
tained in  a  cell  with  plate  glass  sides  through  which 
all  that  is  happening  may  he  observed.  The  shape 
and  radius  of  curvature  of  the  drop  will  ultimately 
be  determined  by  means  of  an  enlarged  photograph 
taken  with  a  lens  of,  say,  4  in.  focus,  and  in  order 
that  the  scale  of  magnification  may  be  known  two 
points  a  definite  distance  apart  attached  to  the 
drop  end  of  tho  tube  are  photographed  at  the  same 
time.  The  straight  line  joining  them  is  exactly 
central.  It  would  be  advisable  also  to  make  the 
points  at  the  same  level  as  the  drop  end  of  the 
glass  tube  as  will  appear.  All  photographs  of  drops 
and  other  measurements  made  with  a  cathetometer 
are  done  when  the  stop-cock  is  open  and  equilibrium 
U  <tt tamed.  Then  ipx density  of  water x g  is  the 
hydrostatic  pressure  of  the  water  at  the  level  of 
the  top  of  the  drop;  ox  the  density  of  the  oilxa  is 
the  hydrostatic  pressure  of  the  oil  in  the  drop  at  the 
same  level,  and  this  product  is  the  greater  of  the 
two  when  the  drop  shows  any  convexity.  They  are 
equal  when  the  oil  surface  is  plane.  Calling  this 
difference  />.  and  r  the  radius  of  curvature  obtained 
from  the  enlarged  photograph  p  =  2t/r. 

"  Now  in  order  to  make  an  experiment  the  tube 
is  placed  in  position  with  the  stop-cock  closed,  and 
is  moved  vertically  until  w  and  o  are  as  nearly  as 
possible  inversely  as  the  respective  densities.  Then, 
all  being  quiet,  the  stop-cock  is  opened.  The  sur- 
face of  the  oil  at  the  drop  orifice  should  be  very 
slightly  if  at  all  curved.  The  slide  is  moved  until 
as  far  as  the  eye  can  tell  the  surface  is  plane.  If 
the  surface  reflects  light  this  can  be  done  with  very 
great  accuracy,  w  and  o  measured  at  once  give  the 
density,  and  a  thermometer  in  the  water  the  tem- 
perature. Now  the  tube  is  raised  a  small  known 
amount  by  the  micrometer  Bcrew  of  the  slide,  and 
the  oil  surface  becomes  slightly  convex,  and  the 
curvature  is  determined  by  an  enlarged  photo- 
graph. »e  and  o  may  again  be  measured  with  the 
cathetometer,  but  the  micrometer  screw  will  give 
a  more  accurate  measure,  for  it  gives  a  direct 
measure  of  the  lifting  of  the  apparatus.  This  gives 
the  increased  offectve  hydrostatic  pressure  of  the 
oil  subject  to  two  small  corrections.    (1)  The  water 

level  falls  by  an  part  of  the  elevation,  m  being 

m 

known  from  the  area  of  the  free  water  surface  and 

the  area  of  the  tube  and  stop-cock  stem  intersected 

by  the  water  surface.     The  oil  depth  is  reduced  by 

the  height  of  the  drop,  which  can  be  got  from  the 

photograph  of  the  drop  and  two  points,  and  also  by 

the  fall  of  oil  in  the  tube  due  to  the  small  content 

of  the  drop.     These  may  be  calculated  with  great 

accuracy,  or  with  a  good  cathetometer  w  and  o  may 

be  directly  measured  each  time. 
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<<  A  series  of  photographs  and  measurements  of 
nW  s^c««sivelv  more  developed  give  a  number 
n  values  "f  surface  tension  in  absolute  measure, 
°nd  the  consistenev  of  these  will  give  a  measure 
of  the  accuracy  with  which  the  determination  is 
made.  , 

"  I  am  not  sure  what  is  the  best  diameter  of  the 
drop  end  of  the  tube.  The  authors  have  probably 
fm.nd  this  alreadv  by  experiment.  1  he  diameter 
has  to  do  with  the  possible  development  of  the  drop 
shape,  and  extremes  either  way  give  less  convenient 
forms  for  the  purpose  of  measurement. 

"The  above  observations  are  directed  solely  to 
the  experimental  operation  of  finding  the  oil-water 
surfacetension.  I  am  not  discussing  the  propriety 
or  utility  of  this  determination  in  relation  to 
journal  friction.  _        _ 

"  Tf  the  water  and  oil  were  absolutely  immiscible 
and  uncontested  either  by  the  other  it  would  be 
a  matter  of  indifference  whether  a  water  drop  were 
fonned  in  a  surround  of  oil  hanging  downwards 
or  "n  oil  drop  were  formed  in  a  surround  of  water 
hanging  upwards:  the  surface  tension  would  be  the 
s<?me  and  the  sizes  and  forms  of  the  drops  for  the 
strut '«  would  be  identical.  If,  however,  as  is  probably 
the  c? J  there  is  some  degree  of  miscibility  and 
contamination,  the  conditions  might  wel 1  not ^be 
the  same,  if  so  little  water  and  much  oil  areditter 
ent  materials  from  little  oil  and  much  water.  It 
^rek  a  difference,  I  do  not  know  which  measure 
would  more  truly  give  the  quantity  that  the 
authors  seek  to  find.  Further,  I  am  not  satisfied 
Sat  there  is  justification  for  using  he  w W 
surface  tension  any  more  than  the  0,1. air  surf ice 
tension  However,  the  real  object  of  this  letter  is 
not  to  go  into  this  question  of  justification,  but  to 
live  the  best  help  I  can  in  a  class  of  experiment 
in  which  I  have  a  good  deal  of  experience. 


Manchester   Section. 


Meeting  held  at  the  Grand  Hotel  on  Friday, 
December  5,  1919. 


MR.  JOHN  ALLAN  IN  THE  CHAIR. 


THF     ACTIVATED     SLUDGE     PROCESS     OF 

IeWAGB  PURIFICATION-LARGE  SCALE 

OPERATION. 

DY   EDWARD   ARDERN,   D.SC,    F.I.C. 

In  view  of  the  satisfactory  results  obtained  from 
the  experimental  investigation  of  the  activated 
sludge  process  as  applied  to  the  treatment  of  the 
sewage  received  at  the  Withington  Sewage  Works 
(Chorlton-cum-Hardy)  of  the  Manchester  Corpora- 
tion, which  were  described. in  1916*  a  large-scab 
continuous-flow  demonstration  plant,  designed  to 
treat  250,000  gallons  of  sewage  per  day,  was  in- 
stalled at  these  works  m  October  1917  with  the 
view  of  studying  the  process  under  working  con- 
ditions. 

In  the  present  communication  it  is  proposed  to 
give  a  description  of  this  installation,  together  with 
a  general  account  of  the  results  obtained  during  the 
two  years  it  has  been  in  operation 


The  earlier  investigations  were  practically _  con- 
fined to  the  operationof  the  process  on  the      fall  and 
•  This  J..  1917.  65—68. 


rlraw  »  svstem,  in  which  both  the  aeration  of  the 
sewage  and 1  settlement  of  the  sludge  were  effected 
in  the  same  vessel.  There  are  several  objections  to 
Ihis  inSttent  method  of  operation,  chief  of 
i  •  u™Tp  fall  reouired  for  the  discharge  of  the 
;,anLdreffluenatllarndU1the   constant   attention    in- 

volved.  ,  .  . 

Tn  translating  the  process  to  the  working  scale, 
therefore  the  plant  was  so  designed  as  to  allow  of 
Us  ^ntiAuous  Operation  which  '-t  only  obviates 
the  above-mentioned  disadvantages  but  at  the  same 
time  renders  the  process  more  adaptable  to  the 
treatment  of  the  fluctuating  flows  of  sewage  re- 
ceived at  the  disposal  works. 

The  plant,  which  was  designed  by  Messrs  Jones 
ind  Attwood  Ltd.  (Stourbridge),  in  consultation 
with  the  author,  occupies  one-third  the  area  of  one 
of  the  existing  'sedimentation  tanks,  and  may  be 
described  as  follows:  — 

Aeration  Chamber. 
The  aeration  chamber,  100  ft  long  by  22  ft.  wide 
(overall)  and  6  ft.  deep  (water  level  to  diffuser),  is 
divided  by  four  longitudinal  walls  so  as  to  form  a 
channel  4ft.  wide  and  500ft.  in  length.  Its  capacity 
is  55  000  galls.  The  floor  of  this  channel  is  con- 
structed on  the  ridge  and  furrow  system,  the  ridge 
having  a  slope  of  35°  with  the  horizontal.  Aeration 
is  effected  through  rows  of  diffusers  placed  in  the 
furrows  transversely  to  the  flow  of  sewage  The 
diffusers  are  each  1  ft.  square  over  all  so  that  their 
total  area  is  approximately  one-seventh  of  the  aera- 
tion tank  area.  The  ratio  of  the  net  diffusion  area  to 
total  tank  area  is  1:10.  An  overhead  system  of  air- 
pipes  is  provided,  and  the  air  is  admitted  to  the 
diffusers  through  a  series  of  down  pipes  arranged 
so  that  one  pipe  serves  two  diffusers..  Valves  are 
attached  to  the  various  distributing  pipes,  so  that 
the  air  supply  may  be  regulated  and  distributed 
uniformly. 

Settlement  Tank. 
Separation  of  the  activated  sludge  from  the  puri- 
fied effluent  is  effected  in  a  deep  Pyramidal  tank, 
23  ft.  6  in.  bv  26  ft.  6  in.  in  plan,  and  23  ft.  6  in 
deep  from  water  level  to  apex  of  tank      The  sides  of 
the  tanks  have  a  slope  of  60°  to  the  horizontal. 

The  mixture  of  effluent  and  sludge  is  admitted  to 
the  centre  of  the  tank  through  a  15  in.  pipe  within  a 
guard  chamber  6  ft.  square,  and  discharges  into  a 
deep  wrought-iron  bucket  suspended  from  the  top 
of  the  pipe.  This  arrangement  was  designed  by  Mr. 
W  Clifford  with  the  view  of  dissipating  the  energy 
of  the  incoming  flow  by  the  creation  of  eddies  within 
the  guard  chamber,  and  thus  to  produce  as  far  as 
possible,  a  quiescent  condition  at  the  bottom  of  the 
Lard  chamber,  and  so  allow  of  efficient  settlement 
Settlement  of  the  sludge.  The  final  effluent  leaves 
the  tank  over  four  corner  peripheral  cells.  The  total 
capacity  of  the  settlement  tank  is  27,000  galls. 

Sludge  Circulation. 
The  sludge  is  discharged  by  hydrostatic  head  from 
the  apex  of  the  tank  through    a    6  in.  pipe  to  a 
separate  chamber  fitted  with  diffusers,  from  which  it 
is  returned  by  air  lift  to  the  aeration  chamber. 

Surplus  sludge  is  either  pumped  from  the  return 
sludge  chamber  on  to  drainage  beds,  or  is  removed 
bv  siphon  to  the  existing  sludge  well  and  discharged 
mixed  with  the  sludge  from  the  sedimentation  tanks 
on  to  the  land. 

Air  Supply.— For  this  purpose  a  belt-driven 
Reavell  compressor,  designed  to  deliver  500  cub.  ft. 
per  minute  at  anything  up  to  15  lb.  pressure  is  em- 
loved  The  machine  is  driven  by  a  disused  tandem 
high-pressure  air  compressor  which  has  been  con- 
verted into  a  steam  engine  by  removal  of  the  air 
piston  and  the  provision  of  a  new  driving  pulley. 
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/•Von-    mrtisurement. — A    Lea    flow    recorder    has 

been  installed  at  the  exit  end  of  the  plant,  and  the 
purified  efilnent  is  measured  aa  it  passes  over  one  or 
more  \'  notches.  Four  such  weirs  are  provided  so 
.is  to  obtain  an  accurate  record  of  considerable 
variations  in  actual  How. 

.tir  consumption.— This  is  measured  by  calcula- 
tions from  piston  displacement  and  engine  speed. 

The  sewage  prior  to   treatment  in  this  plant  is 

aed  and  Bows  through  two  detritus  tanks,  tho 

combined   capacity   of   which   allows  of  40   minutes' 

detention  in  norma]  dry  weather. 

\\  h.n  the  plant  was  first  brought  into  com- 
mission ■  Bon  "i  sewage  was  passed  through  at  the 

rate  of  100,(>00  galls,  per  day  for  fifteen  hours  out 
of  the  twenty-four  (0  a.m.  to  9  p.m.).  During;  the 
rest  of  the  day  the  Bow  was  shut  down  and 
BtentS  of  the  installation  circulated  by  means 
air-lift  placed  in  the  sludge  pit  connected 
with  the  settlement  tank.  In  this  wav  satisfac- 
torily purified  effluents  were  obtained  during  the 
period  required  for  the  production  of  an  active 
sludge. 

As  the  amount  of  sludge  increased  the  volume  of 
sewage  treated  was  gradually  raised  without  inter- 
fering with  the  degree  of  purification  effected. 

When  the  sludge  present  in  the  aeration  chamber 
had  increased  to  20%  by  volume,  measured  after  one 
hour's  settlement,  the  How  of  sewage  was  stopped 
and  the  contents  of  the  plant  circulated  as  pre- 
viously described  until  the  liquor  was  free  from  am- 
monia At  this  stage  the  activity  of  the  sludge  was 
BUci  that  the  installation  was  capable  of  treating 
100,000  galls,  of  sewage  per  day  with  practically 
oomplet  cation.     During  the  nexl   few  days 

m  nf  sewage  was  gradually  increased  from 
100,000  galls,  to  250,000  galls,  per  day,  with  the 
maintenance  of  a  high  degree  of  nitrification.  In 
this  manner  an  adequate  supply  of  activated  sludge 
was  produced  in  rather  less  than  a  month,  to  enable 
the  plant  to  be  brought  into  full  and  regular  com- 
mission. 

Following  are  a  series  of  average  results  over 
various  periods,  which  demonstrate  tho  capacity  of 
ant  under  varying  conditions:  — 


110,000  galls,  to  250,000  galls,  per  day  (average 
160,000). 

h  will  be  sei  n  that  the  effective  capacity  of  the 
plant  is  w,  II  above  the  350,000  galls,  per  day  for 
which  it  was  de«igned. 

The  figures  given  for  the  results  obtained  when 
treating  the  sewage  at  the  rate  of  500,000  galls,  per 
day  cover  a  period  "t  eighl  weeks  i  out inuous  opera- 
tion at  this  rate.  Towards  the  end  of  this  period 
the    sludge    showed    signs    of    diminished    actitivy, 

which  necessitated  a  return  to  a  lower  rate  of  flow. 

It  is,  however,  evident  that  the  plant  is  capable  of 
oporation  at  this  high  rate  for  limited  periods  when 
the  sewage  is  diluted  by  appreciable  rainfall  without 
interfering  with  its  efficiency. 

The  chief  characteristics  of  the  effluents  obtained 
are  their  remarkable  clarity,  the  caso  with  which 
I  hey  pass  the  Royal  Commission  suggested  standard 
of  2*0  parts  dissolved  oxygen  absorbed  per  100,000 
after  incubation  with  aerated  water  for  five  days 
at  675°,  and  th«ir  low  bacterial  content,  which 
averages  about  20,000  organisms  per  c.c.  (G.P.B.), 
which  represents  a  reduction  of  98%  on  that  of  the 
sewage  treated. 

Special  attention  has  been  paid  to  the  amount 
of  sludge  produced  in  the  process.  Two  typical 
determinations  are  given  Mow  :  — 


Sludge  Production. 


Sept. 
18th  to  SOU) 
3.360.000    . 

23.200 
99-4% 

1.342       . 


1919. 


Oct. 

1st  to  :!lst. 
6.310.000 

35.300 
998% 

1.348 


Volume  ol  sewagf  treated  (Rations) 
Volume  of  surplus  sludge  (galls.)  per 

million  gallons  sewage  treated     . . 
Water  content  of  sludge 
Pry  solids  (lb.   per  million  gallons 

sewage  flow) 

The  above  volumes  of  sludge  are  the  quantities 
actually  removed  from  the  plant  (during  the  re- 
spective periods)  by  siphon  from  tho  sludge 
chamber,  connected  with  the  settlement  tanks, 
during  the  operation  of  the  plant. 

Sludge  of  increased  density  and  consequently  re- 
duced volume  could  be  obtained  if  the  operation  of 
the,  plant  was  interrupted  during  sludge  removal. 
Where  actual  volume  of  sludge  is  a  deciding  factor 


Results  in  parts  per 

100,000. 

Dry  weather  sewage. 

Wet  weather  sewage. 

Maximum  air  supply* 

Low  air  supply} 

Low  air  supply.* 

Sewaget       Effluent       Sewaget 

Effluent 

Sewaget 

Effluent 

Sewaget 

Effluent 

r»'  oxygen  absorption  . . 

Albuminoid  ammonia 

Nitrate  and  nitrite  (aa  KH.) 
Dissolved  oxygen  absorption 
■  •  Commission  test) 
Suspended  solids 

3-53                0-66 
300                1-53 
0-59                0  10 

—  0-64 

—  0-93 

1-n                 3-0 

3-90 
2-66 
006 

0-73 

2-31 

0115 

014 

0-93 

2-53 
1-94 
0-48 

130 

1 

0-67 
1-63 
013 
0-37 
100 

3-4 

2-93 

2  11 
0-53 

0-60 
1-54 
011 
0-34 
1-34 

Vol.  of  sewn  Us.  per  day)  250.000 

Air  consumption  (cub.  ft.  free  air  per  gallon 

of  sewage)        1-7 

•  t'nlform  rate  of  flow. 

J  Flow  roughly  proportional  to  rate  sewage  Is  received. 


250.000 
10 


340.000 
0-8 


500.000 
0-9 


t  Screened  and  detritus-freed  sewage. 


The  volume  of  sludge  employed  in  the  aeration 
chamber  has  varied  from  15  to  30%  measured  by 
volume  after  1  hour's  settlement. 

I  figures  for  air  consumption  include  the 
volutin,  required  for  working  the  air  lift,  returning 
the  sludge  from  the  settlement  tank  to  the  aeration 
chamber,  which  amounted  on  the  average  to  about 
1"  of  the  total  volume  employed.  Tho  volume  of 
thin  sludge  circulated  by  the  air  lifts  varied  from 


in  respect  of  its  disposal,  ancillary  Settlement  tanks 
should  be  provided  whereby  a  reduction  in  volume 
can  readily  be  effected.  These  two  periods  are 
given  as  illustrating  the  great  variation  of  the 
density  of  the  sludge  in  circulation,  and  this  ques- 
tion of  sludge  volume  will  be  referred  to  later. 

In  connection  with  this  important  question  of 
sludge  production  the  following  information  is  of 
interest  in  regard  to  the  respective  suspended  solid 
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content  of  the  screened  and  detritus-freed  sewage 
treated  and  of  the  effluent  yielded. 

Suspended  solids 


Crop — Spring  Wheat. 


parte  per  100.000 
(excluding  colloids) 

Sewage 
Effluent    . . 


Average 

Sept.  18th  to  Oct.  3st 

Total. 

1919. 

Mineral 

Organic  A 

matter 

volatile 
matter 

12-7 

3-5 

9-2 

1-1 

0-4 

0-7 

11-6 

3-1 

..       8-5 

1.160 

310 

.       850 

1,340 

306       . 

.     1.040 

Difference 
Equivalent    to    lb.    per    million 

gallonB 1.160 

Dry  matter  calculated  from  sludge 

production       ..         ..         ..  1,346 

Judging  from  these  results,  the  sludge  produced 
(dry  matter)  is  greater  than  is  accounted  for  by 
the.  difference  between  the  suspended  solids  con- 
tained in  the  sewage  treated  and  in  that  passing 
away  in  the  effluent. 

It  would  thus  appear  that  any  resolution  of  the 
sludge  by  carbonaceous  fermentation  is  considerably 
more  than  counterbalanced  by  the  solid  matter  re- 
sulting from  the  flocculation  of  colloidal  sols  and 
the  grow  ths  of  numerous  higher  organisms. 

Attention  should  be  called,  however,  to  the  diffi- 
culty of  obtaining  over  a  long  period  a  true  sample 
of  such  a  heterogeneous  mixture  as  sewage,  and  it 
is  possible  that  some  of  the  grosser  suspended 
matters  escape  sampling. 

The  sludge  as  it  is  withdrawn  from  the  plant  is 
dark  greyish  brown  in  colour  and  possesses  a  not 
unpleasant  earthy  odour,  something  like  that  of 
exposed  seaweed.  It  is  quite  flocculent  and  has  the 
appearance  of  an  iron  or  alumina  precipitate.  Its 
density  varies  very  considerably,  but  it  may  be  re- 
duced to  a  fairly  constant  water  content  of  98'5%  by 
settlement  alone.  AVhen  the  percentage  of  water  is 
reduced  to  90%  by  treatment  on  drainage  beds, 
centrifugal  action,  or  pressure,  the  sludge  is  no 
longer  fluid,  but  is  of  the  consistency  of  a  fairly  stiff 
jelly,  due  to  its  gelatinous  nature. 

Mention  has  been  made  on  a  previous  occasion  of 
the  high  bacterial  content  of  this  sludge,  which 
varies  from  10  to  30  million  organisms  (G.P.B.)  per 
c.c.  A  special  study  has  been  made  of  the  great 
variety  of  protozoa  present  in  the  sludge,  but  up  to 
the  present  without  revealing  their  rule  in  the  puri- 
fication process.  A  study  of  the  fauna  of  the  sludge 
does,  however,  afford  valuable  information  with 
respect  to  its  presumptive  activity. 

The  following  is  a  typical  analysis  of  the  dried 
sludge:  Loss  on  ignition,  75'2%  ;  mineral  matter, 
24"S%  ;  total  nitrogen  as  N,  6"4%  ;  phosphate  (P,Os), 
3-8%. 

With  the  view  of  testing  its  value  as  a  fertiliser 
certain  field  trials  have  been  carried  out  under  the 
advice  of  Dr.  E.  J.  Russell,  F.R.S.,  Director  of 
the  Rothamsted  Experimental  Station.  A  plot  of 
land  at  the  Withington  Works,  upwards  of  an  acre 
in  area,  was  divided  into  45  plots,  the  area  of  each 
of  which  was  108  sq.  yds.  Three  crops,  viz.,  spring 
wheat,  mangolds,  and  cabbage  were  grown  in  tri- 
plicate, so  that  each  crop  was  cultivated  on  15  plots 
divided  as  follows:  Three  control  plots  without 
manure;  three  plots  treated  with  sulphate  of  am- 
monia equivalent  to  40  lb.  of  nitrogen  per  acre; 
three  plots  similarly  with  sulphate  of  ammonia  equi- 
valent to  80  lb.  of  nitrogen  per  acre ;  while  the  re- 
maining six  plots  were  manured  with  activated 
sludge  such  that  the  nitrogen  added  was  equal  to 
that  contained  in  the  sulphate  of  ammonia. 

The  results  obtained  with  the  spring  wheat  crop 
are  recorded  in  the  accompanying  table. 

It  will  be  seen  that  on  the  average  the  addition  of 
the  sludge  has  doubled  the  weight  of  grain  pro- 
duced, and  further  that  the  fertiliser  value  is  equal 
to  that  of  the  nitrogen  in  the  form  of  sulphate  of 
ammonia,  or,  in  other  words,  the  nitrogen  in  the 
sludge  is  readily  available  for  plant  nutrition.    This 
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is  in  accordance  with  the  results  obtained  by  other 
investigators. 

Unfortunately,  both  the  other  crops  proved 
failures,  the  mangolds  mainly  by  reason  of  too  late 
sowing,  and  the  cabbage  as  the  result  of  prolonged 
drought  immediately  after  planting  and  of  the 
appearance  of  the  cabbage  maggot. 

While  no  legitimate  conclusions  may  be  drawn 
with  respect  to  these  crops,  it  may  be  said  that  the 
plots  manured  with  activated  sludge  showed  100% 
increase  over  the  control  in  the  case  of  the  man- 
golds, and  from  the  manured  cabbage  plots  about 
three  times  the  weight  of  marketable  (shop)  plants 
were  obtained  as  compared  with  the  control  plots. 

A  general  idea  of  the  character  of  the  land  used 
for  these  trials  may  be  obtained  from  the  following 
results  of  examination  of  the  soil,  carried  out  by  Mr. 
Ernest  G.  Gaul,  M.Sc,  of  the  Frankland  Labora- 
tory, Manchester  University,  to  whom  the  author  is 
indebted  for  valuable  assistance  in  connection  with 
this  work. 

The  soil  was  "  air-dried  "  in  the  boiler-house. 
Samples  were  taken  (1)  from  the  S.W.  end  of  the 
field,  (2)  from  the  N.E.  end  of  the  field. 

Mechanical  analysis. 

Soil  No.  1  Soil  No.  2 

Stoneo  1-3%        ..  0  6% 

Soluble  matter        5-22%  . .  5-68% 

Gravel  0.68  ..  nil. 

Coarse  sand  4-08  . .  2-92 

Fine  sand 28-22  . .  24-69 

Coarse  silt 20-12  ..  22-68 

Fine  silt . .  26-40  . .  28-64 

Clay 2-29  . .  3-63 

Moisture 1-78  . .  1-70 

Organic  matter 10-42  ..  9-72 

99-21  . .         99-66 

Chemical  analysis. 

Moisture 1-78  ..  1-70 

•Organic  matter 10-42  ..  9-72 

Ferric  oxide            61  . .  605 

Aluminium  oxide   . .          . .          . .          . .  5-89  . .  5-44 

Calcium  oxide         0-76  . .  0-76 

Potash          0-54  ..  0-51 

Phosphoric  acid  (P,Os) 0-43  . .  0-40 

•Containing  nitrogen        0195        ..  0-218 

Available  potash 004  ..  003 

Available  phosphate  (PsOs)         . .         . .      0113       . .  0074 

In  conclusion,  it  may  be  stated  without  hesitation 
that  the  two  years'  experience  gained  with  this  in- 
stallation has  demonstrated  that  the  activated 
sludge  process  is  a  practicable  process  as  applied  to 
the  purification  of  the  sewage  received  at  the 
Withington  Works. 

It  is  also  satisfactory  to  record  that  fears  with 
respect  to  the  impracticable  amount  of  scientific 
control  required  for  the  successful  operation  of  the 
process,  with  regard  to  the  uniform  distribution 
of  air,  and  in  connection  with  the  use  of  diffusers 
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have  all  been  found  to  bo  without  foundation.  As  a 
matter  ol  fact,  one  at  the  outstanding  features  of 
tin-  sxperienoe  gained  iritfa  tins  plant  is  the  lank 
of  trouble  with  diffusers,  A^  stated  previously,  the 
plant  baa  now  bean  in  operation  for  two  years,  and 
it  baa  not  been  necessary  to  renew  any  of  the  300 
diffuse™  employed.  Only  eight  have  been  removed 
from  the  tank  (by  n mining  the  union  joint),  and 
these  have  been  replaoed  in  good  condition  after 
broahing  and  blowing.  The  air  pressure  (8'1  lb.)  is 
not  increasing,  so  that  there  arc  no  indications  that 
the  diffusers  arc  becoming  clogged.  On  the  other 
hand,  farther  information  is  required,  particularly 
with    respect    to    the   conditions    controlling    the 

character  and  activity  of  the  sludge  with  specific 
noe  to  the  r6le  of  the  higher  organisms.  This 
•  a  is  at  present  receiving  attention  on  account 
of  certain  occasional  difficulties  that  have  arisen, 
due  to  the  sudden  and  abnormal  "  bulking  "  of  the 
■Judge  111  circulation. 

The  important  problem  of  dewatering  the  re- 
sult, int  sludge  preparatory  to  drying  has  been 
studied  with  sjHi  ial  reference  to  the  use  of  centri- 
fugal force  both  with  and  without  preliminary 
treatment  of  the  sludge.  Comparative  trials  with 
lilter  pressing  are  about  to  be  undertaken,  and  it 
is  hoped  that  it  will  be  possible  to  publish  in  due 
i  ours.,  the  results  of  the  research,  for  which  the 
writer  is  only  partly  responsible. 

Tho  author  has  to  thank  Mr.  H.  Edwards, 
manager  of  the  Wellington  Works,  for  the  capable 
control  of  the  operation  of  the  plant  described,  and 
Mr.  P.  Gaunt,  research  chemist,  for  valuable 
assistance  w  ith  respect  to  the  investigations  carried 
out  during  the  past  nine  months.  He  is  also  in- 
debted  to  the  Rivers  Committee  of  the  Manchester 
Corp  iration  for  permission  to  publish  the  results 
obtained. 

Discussion. 

Mu.  W.  Thomson  asked  whether  a  method  of 
separating  the  solid  matter  had  been  tried  similar 
to  that  adopted  in  the  case  of  peat,  i.e.,  grinding, 
the  use  of  high  pressure  steam,  or  the  electrolytic 
method.  He  had  noticed  that  in  the  elbows  of  the 
River  [rwell  where  sewage  was  precipitated  it  was 
filled  with  a  mass  of  red  worms.  Had  these  any 
purifying  effect  on  the  sewage? 

Mit.  J.  DruHHOND  PaTOH  mentioned  that  during 
an  investigation  of  the  humidification  of  cotton  a 
grey  slime  had  been  produced  as  a  result  of  the 
water  used,  and  a  brown  6pot  formed  which  came 
out  as  a  distinct  streak  on  the  cloth.  The  slime 
when  kept  l  I  76°  developed  brown  bodies  about 
i  in.  long.  Did  these  bacilli,  whether  of  fungoid 
or  animal  growth,  absorb  oxygen  from  the  air, 
which  was  evidently  necessary  to  produce  this 
coloration,  and  retain  in  their  own  structure  an 
of  nitrogen,  and  was  there  an  ex«?ss  of  nitro- 
gen in  activated  sludge  by  reason  of  this  same 
pitM  ■ 

Mb.  Speight  mentioned  that  in  the  author's 
earlier  experiments  it  had  been  found  that  although 
cry  effluent  could  bo  obtained  with  aera- 
tion, yet  iii  order  to  maintain  the  activity  of  the 
sludge  the  process  had  to  be  carried  through  to 
complete  nitrification.  Krost  also  produced  an 
inhibitory  effect.  Had  the  plant  itself  been  sufli- 
i"  maintain  the  necessary  activity? 

Ma.  II  \.  Mop.itis  was  of  opinion  that  the 
of  the  activated  sludge  process  depended 
verv  largely  upon  the  adoption  of  an  economical 
method  of  dehydrating  the  sludge  sufficiently  to 
employ  it  as  a  fertiliser.  What  result  could  be 
obtained  by  the  use  of  a  centrifugal? 

Idas   Rosa  Roiiinson  asked  over  what  period  of 

time  the  experiments  on  the  use  of  fertilisers  had 

I   out,    as  sh<>   had   been    informed   that 

rears  ago  sludge  had  been  tried  as  a  fertiliser 

ne.ir    l,ondon,   and   though   for  a   time   it   proved   a 


t ut  fertili*  r,  ye!  ultimatel]  it  bad  ten. led  to 

clog  the  Mill,  turning  it  into  a  c  lay-like  mass. 

Dr.  Aimii.hn,  hi  reply,  aaid  that  the  sludge  used 
for  the  field  trials  «;is  Bimply  .hied  on  a  hot  plate, 
s<>  that  the  product  contained  about  16  moisture. 
The  nitrogen  content  was  about  ~,\  ,  and  conse- 
quently about  lour   times  the  weight  of  sludge  wan 

applied  as  compared   with  the  actual   amount  of 

ammonium  sulphate   used.      Mr.    lto,s^   had    raised   a 

very  important  point,  pit.,  the  relative  importance 
of  the  time  oi  reaction  as  compared  with  the 
volume  of  air  employed,  a  question  which  ho  was 

not  fully  prepared  to  answer.  While  it  was  advan- 
tageous  to   the    process    to    have   as    long    a    contact 

with  the  sludge  as  possible,  this  involved  the  build- 
ing of  a  plant  of  large  capacity.  At  the  designed 
rate  of  250,000  gallons  per  day  thero  was  an 
average  period  of  retention  in  the  aeration 
chamber  of  about  four  hours.  By  doubling  the  rate 
of  How  the  average  rale  of  retention  was  roughly 
halved,  and  if  practically  the  same  air  supply  were 
maintained  there  was  a  corresponding  reduction 
in  the  air  consumption.  He  was  not  prepared  i<> 
express  an  opinion  as  to  the  economic  limit  between 
volume  of  air  supplied  and  period  of  aeration 
allowed  for.  He  thought  the  most  desirable  course 
was  to  aim  at  the  lowest  possible  capacity  con- 
sistent with  the  maintenance  of  satisfactory 
effluents,  for  the  reason  that  the  more  air  that 
could  be  supplied  to  the  diffusers  tho  less  likelihood 
of  trouble  ensuing ;  and,  of  course,  the  less  tank 
capacity  used  the  lower  capital  and  sinking  fund 
charges  there  were  on  the  plant.  The  main  puri- 
fication change  was  effected  verv  rapidly,  the  col- 
loidal matter  being  removed  almost  immediately 
by  surface  action  on  exposing  tho  sewage  to  an 
intimate  contact  with  the  sludge,  and  the  main 
function  of  aeration  appeared  to  he  to  maintain  the 
sludge  in  a  state  of  reasonable  activity,  the  actual 
absorption  of  air  being  very  small  indeed.  The 
admission  of  air  into  the  sewage  stream  had  the 
effect  of  creating  circulatory  action,  and  thus  ex- 
posing to  the  atmosphere  a  varying  surface  of  the 
mixture  of  sludge  and  sewage.  The  process  was 
being  carried  out  very  successfully  by  purely 
mechanical  means,  without  the  use  of  compressed 
air.  While  it  was  true  that  the  volume  of  sewage 
dealt  with  at  the  Withington  works  was  small  as 
compared  with  the  total  flow  for  tho  city  of  Man- 
chester, which  was  something  like  55  million 
gallons  per  day,  the  capacity  of  the  plant  under 
observation  was  as  large  a  unit  as  would  be  pro- 
vided for  a  works  dealing  with  the  flow  received  at 
the  Withington  works,  and  was  consequently  a 
working  scale  plant.  In  connection  with  the  de- 
watering  of  the  sludge,  a  continuously  operated 
centrifuge  had  been  used  for  some  months,  though 
the  results  had  not  as  yet  been  particularly 
encouraging,  the  water  content  being  only  reduced 
to  85%.  The  effect  of  electrification  had  been 
tried,  and  it  was  proposed  to  continue  the  experi- 
ments, especially  in  connection  with  the  use  of 
sludge  presses.  The  presence  of  worms  of  any  type 
in  the  activated  sludge  wan  accidental  and  not 
normal.  Dr.  Russell  had  under  consideration  tho 
question  of  nitrogen  content  of  the  sludge,  and  was 
endeavouring  to  prepare  an  accurate  balance  sheet 
of  the  nitrogen  as  between  the  sewage  treated  and 
the  effluent  leaving  the  tank.  A  number  of  deter- 
minations had  already  been  made,  but  the  sewage 
was  such  a  heterogeneous  mixture,  and  there  was 
SO  many  small  errors  in  sampling,  that  the  results 
were  rendered  uncertain.  The  effect  on  the  doth, 
mentioned  by  Mr.  Paton,  was  probably  due  to  iron 
organisms  which  were  sometimes  found  in  settle- 
ment [Minds,  though,  as  a  rule,  they  were  not 
present  in  the  sludge.  There  was  no  smell  notice- 
able from  the  air  escaping  from  the  sewage,  and 
very  little  likelihood  of  it  containing  any  amines 
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or  allied  nitrogenous  compounds.  The  inhibitory 
effect  of  frost  had  been  practically  negligible,  the 
only  result  being  a  rather  reduced  amount  of  nitri- 
fication. The  agricultural  trials  referred  to  in  the 
paper  had  been  undertaken  during  the  previous 
season  only.  There  was,  however,  no  reason  to 
anticipate  any  deleterious  cumulative  effect,  which 
could  only  arise  from  an  undue  grease  content ; 
activated  sludge  contained  very  little  greasy  | 
matter.  The  trials  referred  to  by  Miss  Robinson 
probably  related  to  the  use  of  ordinary  sewage 
sludge,  which  had  not  only  a  very  much  lower 
nitrogen  content  than  activated  sludge,  but  was 
liable  to  contain  a  much  higher  percentage  of  grease. 


Communications. 


THE    "HEAT-RISE-'    METHOD   OF   TESTING 
SULPHURIC  ACID  AND  OLEUM. 

r.Y   R.    CURTIS   AND   F.   D.   MILES. 

In  the  manufacture  of  sulphuric  acid  and  oleum 
by  the  contact  process  it  is  essential  for  satisfactory 
coutrol  to  be  able  to  determine  rapidly  and  fre- 
quently the  strengths  of  the  acids  in  the  various 
reservoirs  of  a  unit.  In  1916  the  authors  were 
led  to  consider  the  various  methods  available,  in 
order  to  find  one  suitable  for  use  on  the  oleum 
plants  of  H.M.  factories. 

The  method  of  titration  with  alkali  requires  care, 
skill,  and  time,  particularly  when  used  for  oleum 
samples.  As  the  most  accurate  means  of  estimat- 
ing total  acidity  it  is  necessarily  used  for  the 
standardisation  of  other  methods.  It  has,  however, 
the  disadvantage  of  being  less  sensitive  to  small 
variations  in  free  trioxide  content  of  oleum  than 
a  method  which  estimates  this  free  trioxide  directly 
and  is  not  immediately  concerned  with  the  total 
acid  contents.  Direct  determination  of  the  per- 
centage of  free  SO,  is  achieved  by  the  method  of 
titration  with  water  (Parker,  this  J.,  1917,  692); 
but  here  also  more  skill  is  required  than  can  be 
relied  on  if  the  estimations  are  to  be  carried  out 
by  operatives  on  the  plant. 

A  method  of  estimation  depending  on  the  rise  in 
temperature  consequent  on  mixing  oleum  and  sul- 
phuric acid  of  about  93%  was  worked  out  by 
Howard  (this  J.,  1910,  3).  Amounts  of  100  grms. 
of  each  of  the  acids  were  mixed  in  a  small  silvered 
vacuum  flask.  It  was  found  by  us  that  for  plant 
purposes  the  use  of  much  larger  amounts  of  acid — 
about  400  grms  of  each — was  a  marked  improve- 
ment. The  mixture  cools  slowly  and  the  resultant 
temperature  can  be  read  with  fair  accuracy.  Only 
the  simplest  apparatus  is  required — a  straight- 
Table  I.  Table 


sided  earthenware  mug  holding  about  a  pint,  two 
measuring  cylinders,  and  a  thermometer.  The 
thermometer  should  have  the  scale  marked  inside 
the  stem  and  should  respond  rapidly  to  changes  of 
temperature.  It  may  conveniently  be  encased  in  a 
thin  steel  tube  filed  thin  at  one  end  and  pierced 
with  a  number  of  holes  to  allow  the  acid  to  have 
free  access  to  the  bulb. 

The  method  of  carrying  out  the  test  is  given 
below.  The  standardisation  was  carried  out  with 
samples  of  oleum  and  acid  the  composition  of  which 
had  been  very  carefully  determined  by  alkali-titra- 
tion.  The  results  were  plotted  as  graphs,  and  from 
the  smooth  curves  the  values  given  in  the  table  were 
read  off.  They  have  received  substantial  confirma- 
tion from  other  observers. 

In  every  case  the  samples  should  be  cooled  to 
25°  C.  at  least. 

(a)  Test  for  oleum  (of  not  more  than  25%). 
200  c.c.  of  oleum  (temperature  o°  C.)  is  poured 
quickly,  with  vigorous  stirring,  into  200  c.c.  of 
sulphuric  acid  at  b°  C.  in  the  mug.  The  rise  of 
temperature  =c-i(a+b),  where  c  is  the  maximum 
temperature  of  the  mixture.  The  percentage  of 
free  SOs  is  found  from  Table  I.  After  mixing  the 
liquid  should  not  fume. 

Variation  in  the  strength  of  the  sulphuric  acid 
between  the  limits  of  92"5  and  94"5%  was  found  to 
have  no  influence  on  the  result.  In  five  exactly 
similar  experiments  the  rises  of  temperature  were 
23°,  22-8°,  225°,  22-5°,  23-2°,  showing  a  maximum 
variation  of  0'4°  from  the  mean  (or  0'2 — 0'3%  free 
trioxide).  The  results  are  reliable  within  0'5%  free 
trioxide,  or  0T%  H,SO,. 

(b)  Test  for  sulphuric  acid  (96 — 100%).— The  pro- 
cedure is  as  above,  but  the  acid  is  poured  into  the 
oleum  (20 — 25%).  Rise  =  r-i(a+6),  as  before. 
Table  II.  is  used  for  this  case.  After  mixing  the 
liquid  should  fume.  If  it  does  not  fume,  test  again, 
as  in  c.  Variation  in  the  strength  of  the  oleum 
from  18  to  25%  was  found  to  be  without  effect  if 
free  SO,  were  in  excess  at  the  end  of  the  test.  The 
results  are  reliable  within  0-3%  H2S04. 

(c)  Test  for  sulphuric  acid  (88— 96%).— 100  c.c.  of 
the  acid  sample  (temperature  b°)  is  mixed  with 
300  c.c.  of  oleum  (20 — 25%,  temperature  =  a°). 
Rise  =  c — (3a+b)/4.  Table  III.  is  used  here. 
After  mixing  the  liquid  should  fume.  As  before, 
small  variations  in  the  strength  of  the  oleum  have 
no  effect.   The  error  should  be  less  than  0'5%  H2SO<. 

The  procedure  described  is  in  practice  extremely 
simple  and  takes  only  a  few  minutes.  It  was  car- 
ried out  by  the  men  and  girls  engaged  in  operating 
the  plant,  and  was  found  to  yield  excellent  results 
at  Queen's  Ferry,  Gretna,  Avonmouth,  and  other 
of  H.M.  factories.  In  one  instance  it  was  used  to 
carry  out  half-hourly  tests  of  each  reservoir  of  an 
oleum  unit  for  many  weeks  together.  The  test  may 
[I.  Tabie  hi. 


% 

0/ 
/o 

% 

0/ 
/o 

% 

Rise. 

free  SO, 

Rise 

free  SO, 

Rise. 

H2SO, 

Rise. 

H,SO, 

Rise. 

H,S04 

1 

0-5 

21 

12-1 

6 

98-8 

26 

92-6 

2 

1-1 

22 

12-8 

7 

98-5 

27 

92-3 

3 

1-6 

23 

13-4 

2 

99-9 

8 

98-1 

28 

921 

4 

2-2 

24 

141 

4 

99-5 

9 

97-7 

29 

91-8 

5 

2-7 

25 

14-7 

6 

99-3 

10 

97-4 

30 

91-6 

6 

3-3 

26 

15-4 

8 

99-0 

11 

971 

31 

91-3 

7 

3-8 

27 

160 

10 

98-7 

12 

96-7 

32 

910 

8 

4-4 

28 

16-7 

12 

98-4 

13 

90-4 

33 

90-8 

9 

4.9 

29 

17-4 

14 

98-1 

14 

96-1 

34 

90-6 

10 

6-5 

30 

18-0 

16 

97-8 

15 

95-7 

35 

90-3 

11 

6-1 

31 

18-7 

18 

97-5 

16 

95-5 

36 

90-1 

12 

6-7* 

32 

19-4 

20 

97-3 

17 

951 

37 

89-8 

13 

7-3 

33 

201 

22 

96-9 

18 

94-9 

38 

89-6 

14 

7-9 

34 

20-8 

24 

96-7 

19 

94-6 

39 

89-4 

15 

8-5 

35 

21-5 

26 

96-4 

20 

94-3 

40 

89-1 

16 

9-1 

36 

22-2 

28 

90-1 

21 

94-0 

41 

88-9 

17 

9-7 

37 

22-9 

30 

95-8 

22 

93-7 

42 

88-7 

18 

10-3 

38 

23-6 

23 

93-4 

43 

88-5 

19 

10-9 

39 

24-3 

24 

93-1 

44 

88-2 

20 

11-5 

40 

250 

25 

92-9 

4.r. 

87-9 

\  i  EXXO.Ko.S.1     MYK.KS  ,y  stkI'HKN.-sys  rilKsis  OB  ,  v-l>irn  i.<  >1W>IK.  nm.  SULPHIDE.    Got 


also  bo  recommended  for  many  other  plant  opera- 
tions where  the  strength  of  sulphuric  acid  is  re- 
quired, end  it  baa  already  been  need  in  oonrn 
with   sulphuric   acid   ooneentration,    apid    mixing, 
nunc  acid  manufacture,  and  Bolphonation. 

The  data  on  which  the  tables  are  founded  wore 
obtained  From  acid  ami  oleum  samples  which  were 
almost  pure,  with  the  exception  that  they  contained 
sufficient  suspended  matter  to  render  them  cloudy. 
I„   tb  ol    acids  containing   much   impurity 

some  -.light  deviation  max  1"-  oxpoeteil.  Thus,  nt 
M  \i  Factory,  Pembrey,  it  was  observed  that  oleum 
made  from  sulphuric  si  id  recovered  from  T.N.T. 
waste  ami  always  gave  a  greater  rise  of  tempera- 
ture than  is  given  in  the  tables,  £.«.,  the  figures  for 
BO,  content  bail  to  be  reduced  aboirt  1%.  With 
oleum  made  From  sulphuric  acid  recovered  from 
nitrocellulose  or  nitroglycerin  waste  acid  no  such 

deviation   appears  to  occur. 


\    SYXTHKS1S   OK    il     -Oil  HI.OKDIKTHYL 
SULPHIDE  (MUSTARD  GAS). 

UY    J.    a.     MYKltS    AMI    11.    STKl'llKN. 

On  November  30,  KM  7.  we  were  invited  to  under- 
take research  on  the  synthesis  of  mustard  nas.  We 
were  informed  at  the  time  of  the  existing  synthesis 
.i  \  i,  [or  .Meyer  (Berichte,  1886",  19,  3260),  and 
owing  to  the  unsuitability  of  this  method  we  made 
the  suggestion  that  the  compound  might  be  formed 
according  to   the  reaction:  — 

SC11+2CJH4  =  S(CJH,C1)::. 

We  were  informed  that  this  reaction  did  not  give 
the  desired  compound,  and  we  were  given  to  under- 
stand at  a  much  later  period  that  prior  to  our 
work  attempts  had  been  made  to  prepare  mustard 
gas  by  thi^  method,  but  these  had  failed  to  give 
more  than  a  7%  yield. 

Alter  preliminary  experiments  and  a  considera- 
tion of  the  work  of  Guthrio  (Quart.  Journ.  Chem. 
Soc.,  1860,  12,  116;  1861,  13,  134)  and  Niemann 
(Liebig's  Aiinalen,  1860,  113,  288)  we  decided  to 
test  the  suggestion  which  we  had  made  at  the 
outset. 

Ethylene  was  prepared  by  passing  the  vapour  of 
ethyl  alcohol  over  pumice  saturated  with  ortho- 
pnosphoric  acid  heated  to  220°  C.,  and  purified  to 
remove  vapours  of  alcohol  and  water.  The  ethylene 
was  passed  into  sulphur  dichloride  contained  in  a 
wash  bottle  which  was  cooled.  A  vigorous  reaction 
took  place,  and  when  no  further  absorption  of 
ethylene  was  observed  the  liquid  was  of  a  bright 
yellow-  colour.  During  the  reaction  a  considerable 
amount  of  hydrogen  chloride  was  evolved. 

The  crude  product  was  tested  for  toxicity  by 
application  to  the  skin.  A  slight  smear  on  the 
forearm  caused  acute  blistering  from  the  wrist  to 
the  elbow  and  general  swelling  of  the  whole  arm. 

liquid  was  found  to  give  on  distillation 
JO  to  25%  of  sulphur  monochloride,  and  in- 
dependent analysis  gave  some  65%  of  mustard  gas. 
Tin-,  preparation  was  carried  out  on  December  31, 
1JF17,  and  was  repeated  frequently  during  the  fol- 
lowing week. 

Being  satisfied  of  the  great  toxicity  of  the  pro- 
duct and  of  the  probability  that  the  method  could 
be  conveniently  used  for  the  production  of  mustard 
gas,  information  of  the  method  and  a  sample  of 
the  product  were  sent  on  January  6  and  8,  1918,  to 
the  authority  inviting  us  to  help  in  the  work. 

A        moderation     of     these     early     experiments 

showed  :   (1)  That  the  sulphur  dichloride  contained 

sulphur    monochloride,    and    (2)    that    there    was    a 

lion     m     which    sulphur    dichloride 

chlorinated  the  mustard  gas.   The  latter  effect  w  as  no 

doubt  due  to  the  decomposition  28CL,=S,Cl,-)-Cl„ 
which  was  hastened  by  the  heat  of  the  first  re- 
action. 


We  also  examined  the  sulphur  dichloride,  and 
worked  out  a  method  for  tho  preparation  of  the 
pure    Bubstanoe.      In    our    later   experiments    we 

started   from  this  pure  dichloride,  diluting  it  with 

monochloride  as  desirable. 

Wo  then  turned  our  attention  to  the  problem 
of  avoiding  the  sccondaiy  reaction  of  elilormation. 
Tho     question     of     the    action     ol      sulphur     iniiiiii- 

c  hloride  on  <  thylene  was  being  examined  elsewhere. 

Our     next     experiments     therefore     consisted     of 

allowing  the  dichloride  to  drop  on  to  a  cooled  sur- 
face  in   presence  of  an  excess  of  ethylene.      In  this 

way  we  were  able  to  prepare  the  product  continu- 
ously, and  when  the  cooling  surface  was  at  about 
8°  C.  we  frequently  obtained  deposits  of  crystalline 
"mustard  gas."  Although  this  result  indicated  a 
high  degree  of  purity  in  the  product,  it  had  the 
great  disadvantage  that  the  solid  was  very  easily 
chlorinated  by  succeeding  drops  of  dichloride. 
We  were  able,  however,  to  prepare  rapidly  and 
conveniently  a  product  which  contained  70% 
of  mustard  gas  with  a  melting  point  varying  in 
different  samples  from  -f  1°  to  -6°  C.  This  series 
ol  experiments  was  commenced  on  January  30, 
1  HI s;.  and  was  demonstrated  a  day  or  two  later  to 
representatives  of  an  important  works  concerned 
in  the  matter,  who  set  up  a  semi-large-scale  appara 
tus  which  by  the  end  of  February  produced  a 
material  very  similar  to  tho  laboratory  product. 
This  wo  believe  to  he  the  first  works  preparation 
of  mustard  gas  in  this  country. 

We  still  sought  to  reduce  the  chlorination  of 
the  mustard  gas,  and  it  was  suggested  by  Sir 
Richard  Threlfall  and  Prof.  A.  Lapworth  that  the 
chlorination  might  bo  overcome  by  spraying  tho 
dichloride  into  an  atmosphere  of  ethylene,  so  that 
the  former  might  be  so  quickly  combined  that  it 
would  have  no  opportunity  of  spoiling  the  pro- 
duct. In  collaboration  with  Prof.  Lapworth  and 
Mr.  F.  Royle  we  tested  this  method,  using  an 
atomiser  of  the  scent-spray  type  whereby  the  di- 
chloride was  sprayed  by  means  of  the  ethylene. 
Our  first  experiments  were  carried  out  in  a  four- 
litre  flask,  but  eventually  we  used  a  200-litre 
vessel. 

The  reaction  proceeded  in  a  very  satisfactory 
manner,  as  will  be  seen  from  the  following  table 
of  typical  results.  The  reaction  was  almost  instan- 
taneous, and  consequently  we  were  able  to  prepare 
the   substance   rapidly   and  continuously:  — 


jr.pt.  of 

Starting 

M.pt 

of  crude 

%  Mustard 

mustard  gas 

material. 

product. 

gas  by 

fraction. 

°C. 

distillation. 

°0. 

68%  SCI, 

_ 

70 

12 

80     „ 

— 

80 

10 

68     .. 

0 

88 

9 

75     .. 

o 

93 

8 

80     .. 

4 

87 

5 

The  variations  in  the  results  are  due  to  modifica- 
tions in  the  apparatus  used.  It  was  found  that  the 
best  starting  material  was  a  mixture  of  75%  of 
dichloride  and  25%  of  monochloride.  During  the 
reaction  some  of  the  latter  is  used  up. 

This  method  wc  found  to  bo  capable  of  producing 
a  very  suitable  toxic  material,  and  the  method  of 
working  could  be  readily  modified  to  give  a  product 
which  had  a  suitable  fne/.ing  point  and  which  de- 
posited no  sulphur. 

During  the  work  we  investigated  the  possibility 
of  quickly  removing  mustard  gas  from  the  exterior 
of  shells,  and  after  experimenting  with  a  number 
of  oxidising  agents  we  found  that  a  solution  of 
sodium  hypochlorite  containing  sodium  bicarbonate 
was  most  efficient  in  this  respect,  the  hands  or 
pieces  of  apparatus  being  almost  instanteously  freed 
from  the  toxic  substance. 

In  concluding  this  very  brief  summary  of  our 
work  we  wish  to  thank  Sir  Richard  Threlfall  and 
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Profs.  Dixon  and  Lapworth  for  the  kind  help  which 
they  gave  us  in  many  ways. 
Chemical  Department, 

The  University,  Manchester. 

Received  Jan.  14,  1920. 


SUGAR  IN  OAT  STRAW  AND  CATTLE  FOODS. 

BY    S.    HOARE    COLLINS   AND    ARNOLD    SPILLER. 

Most  practical  farmers  attribute  much  virtue  to 
sugar  in  cattle  foods,  but  few  data  have  been  pub- 
lished on  the  proportion  of  sugar  in  many  of  the 
commoner  foods.  Bodmer,  however,  has  recently 
referred  to  the  sugar  in  desiccated  coconut 
(Analyst,  1920,  45,  18).  The  matter  is  of  practical 
importance,  if  only  because  good  results  may  be 
erroneously  ascribed  solely  to  a  high  priced  condi- 
mentary  food  rich  in  sugar,  when  the  cattle  are 
being  fed  also  with  common  foods  equally  rich  in 
sugar.  Kellner  appears  to  have  ignored  the  value 
of  the  sugar  in  fodder  and  meals.  The  superiority 
of  early  cut  over  late  cut  oat  straw  is  probably  due 
to  the  greater  content  of  sugar,  which  renders  the 
early  cut  more  palatable  and  nutritious.  The  fer- 
mentation of  moistened  straw  converts  the  sugar 
into  alcohol,  lactic  acid,  and  butyric  acid,  all  of 
the  hope  that  others  will  be  induced  to  make  further 
if  much  advantage  is  gained  thereby. 

The  following  preliminary  results  are  given  in 
the  hope  that  others  will  be  induced  to  make  fur- 
ther investigations :  — 


Total 

Invert 

Description  of  foodstuff. 

sugar. 

sugar. 

/o 

% 

Earth  nut  cake,  new,  now  in  use  at  Cockle 

Park          

8-46 

nil. 

Palm  kernel  cake,  new,  now  in  use  at 

Cockle  Park         

305 

trace. 

Oat  straw,  cut  before  quite  ripe  (north 

5-61 

not 

country  practice) 

determined. 

Oat  straw,  yellow  part  hand-picked  from 

same  sample 

6-32 

619 

Oat  Btraw.  green  part  hand-picked   from 

same  sample 

6-47 

5-5 

Oat  straw,  cut  green  18  months  ago  ;  sugar 

2-89 

Not 

perhaps  diminished  by  fermentation 

determined. 

Oat  straw,  cut  fully  ripe  18  months  ago ; 

1-5 

Not 

sugar  perhaps  diminished  by  fermenta- 

determined. 

tion. 

Oat  straw,  from  Midlands,  cut  fully  ripe  in 

1918.    sugar    perhaps    diminished    by 

keeping 

Nil 

Oat  straw,  from  Midlands,  1919  crop,  cut 

500 

418 

Castor  cake*,  old  laboratory  sample 

463 

Not 
determined. 

•  Poisonous  unless  seed  has  been  deprived  of  its  ricinin. 

From  the  above  results  it  will  be  seen  (1)  that 
there  is  ample  evidence  that  when  cut  green,  oat 
straw  mav  contain  upwards  of  6%  of  sugar,  mostly 
invert;  (2)  that  when  cut  fully  ripe  the  sugar  is 
mostly  lost. 

The  amounts  of  sugar  were  determined  by 
Fehling's  volumetric  method.  Some  difficulty 
was  found  in  obtaining  clear  solutions.  The 
cuprous  oxide,  instead  of  separating  in  bright  red 
clots,  leaving  a  clear  liquid  on  standing,  formed  a 
yellow  muddy  liquor,  with  the  reduced  copper  per- 
sistently remaining  in  suspension.  In  many  cases 
the  collodial  nature  of  the  solution,  after  clearing 
with  lead  acetate,  was  due  to  the  presence  of  fatty 
substances  or  essential  oils,  which  we  find  can  be 
removed  by  a  previous  extraction  with  ether.  The 
use  of  animal  charcoal  was  found  to  be  of  little 
value. 

To  determine  the  sugar,  we  prepare  an  aqueous 
solution,  using  5  grms.  of  food,  extract  with  ether, 
add  5  grms.  of  lead  acetate  and  250  c.c.  of  water. 
This  mixture  is  allowed  to  stand  overnight.  After 
filtration  50  c.c.  of  the  solution  is  acidified  with 
5  c.c.  strong  hydrochloric  acid  and  warmed  gently 


so  that  it  reaches  60°  C.  after  twenty  minutes.  Any 
lead  chloride  is  filtered  off,  anhydrous  sodium  car- 
bonate added  in  excess,  and  the  filtered  liquid 
titrated  with  Fehling's  solution. 

The  invert  sugar  content  of  the  food  is  deter- 
mined in  the  same  way,  omitting  the  heating  with 
hydrochloric  acid. 

THE  CHANGE  OF  REFRACTIVE  INDICES  OF 
FIXED   OILS   WITH   TEMPERATURE. 

BY    A.    F.    JOSEPH,    D.SC,    F.I.C. 

In  a  paper  on  the  above  subject  (this  J.,  1919, 
392  t),  by  C.  Harold  Wright,  a  means  of  calculating 
the  refractive  index  of  a  fixed  oil  at  a  particular 
temperature  from  the  known  result  for  another  tem- 
perature is  suggested.     His  formula — 

«  =  (n1-l)(l-0-0076t1)/(l-0-0076<)  +  l. 
(where  n  and  n,  are  the  refractive  indices  at 
temperatures  t  and  t,  respectively) — is  developed 
from  Gladstone  and  Dale's  expression  for  the  re- 
fractivity  constant  (n-l)/d  (independent  of  tem- 
perature), Mendeleef 's  observation  that  most  liquids 
expand  according  to  the  linear  law  V  =  V„(H-fc<), 
and  his  own  observations  that  the  coefficient  of 
thermal  expansion  is  the  same  for  all  fixed  oils. 

In  a  footnote  he  points  out  that  the  much  simpler 
expression  (n-n,)  (tl-t)  (i.e.,  the  change  of  re- 
fractive index  per  degree,  or  dn/dt)  is  not  a  con- 
stant; in  fact,  however,  it  compared  quite  favour- 
ably with  his  own  for  constancy.  Thus, for  the  20  oils 
quoted  from  Procter's  work,  the  simple  constants 
dn/dt  are  as  follows : —347,  369,  340,  365,  351,  362, 
356,  389,  349,  367,  362,  376,  364,  371,  356,  369,  376, 
356,  380,  and  371,  all  x  10"6.  The  mean  value  of  the 
above  figures  is  0  000363  and  the  average  deviation 
from  the  mean  0000010,  or  2'8%.  The  mean  value 
for  Wright's  coefficients  is  0'000751  and  the  average 
deviation  from  the  mean  0000023,  or  3'1%. 

The  more  conventional  "  coefficients  of  variation  " 

™vW) 

where  M  is  the  arithmetic  mean  of  n  results  and  z 
the  difference  of  each  from  it,  are  3'4  and  3'3  re- 
spectively. 

It  was,  indeed,  hardly  necessary  to  put  forward 
a  new  method  of  applying  a  temperature  correction 
to  refractive  indices  for  practical  purposes,  as 
Tolman  and  Munson  (J.  Amer.  Chem.  Soc.,  1902, 
754))  had  already  demonstrated  what  is  illustrated 
by  the  above  figures,  i.e.,  that  dn/dt  for  different 
oils  is  very  nearly  a  constant,  the  value  of  which 
they  placed  at  0-000365. 

It  appears  to  the  present  writer  that  Wright's 
method  of  correction  does  not  introduce  either  in- 
creased simplicity  or  accuracy  in  practical  work;  it 
is,  moreover,  actually  based  on  a  hardly  justifiable 
assumption.  His  formula,  as  stated  above,  assumes 
that  the  coefficients  of  thermal  expansion  of  oils, 
and  of  fats  and  waxes,  are  approximately  the  same. 
But  from  a  study  of  the  figures  given  in  a  previous 
paper  (this  J.,  1907,  514)  it  appears  that  these  are  in 
no  closer  agreement  than  the  values  dn/dt.  Thus, 
for  twenty  of  the  substances  dealt  with  in  the  above 
paper  (neglecting  those  such  as  stearic  acid  and 
paraffin  wax,  which  are  not  true  oils  and  fats,  and 
which  give  abnormal  results)  the  mean  value  for  the 
coefficient  of  thermal  expansion  is  0'000699  and  the 
average  deviation  from  it  is  00000233,  or  3-3%. 

It  is  therefore  suggested  that  correction  of  re- 
fractive index  for  temperature  should  be  made  by 
the  simple  method  of  adding  or  subtracting  0'00036 
for  every  degree  of  temperature  correction.  Thus, 
in  the  example  given  by  Wright,  the  refractive 
index  of  rape  oil  at  28\8°  being  F4696,  the  correction 
for  40°  is  11-2x0-00036  =  00040,  giving  1-4656  for  the 
desired  figure,  as  against  1'4655  using  Wright's 
factor. 

Wellcome  Tropical  Research  Laboratories, 
Khartoum,  January  22,  1920. 
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WETTING    POWKK    AND    ITS    IlKLATION    TO 
i\!>i  STEY. 

»\  w,  ii.  mttai.i,,  r.i.o. 

\\ hen  a  drop  of  liquid  is  placed  on  a  Level  solid 
re  ere  three  possibilities;  either  the  drop 
*wll  retain  ita  globular  form,  as.  for  example,  mer- 
cury  on  glass,  '"  which  oaae  there  is  little  or  no 
wetting  of  the  solid  by  the  liquid]  or  the  liquid 
iil  distribute  itself  evenrj  over  the  surface  to 
faro  a  oontinuous  film,  as,  for  example,  benaene 
.,n  glass,  which  is  im  instance  ol  compute  h 
or,  lastly,  the  drop  of  liquid  will  flow  to  some  extent 
and  form  ii  definite  angle  of  contact  between  the 
surface  of  the  solid  and  tho  air  surface  of  the 
drop.  Such  a  condition  is  to  bo  regarded  as  partial 
wetting,  and  is  exemplified  by  the  behaviour  of 
a  drop  of  water  on  a  slightly  dirty  glass  or  metal 
s  irface.  The  smaller  the  angle  of  contact  which 
a  liquid  forms  with  a  solid  surface,  the  higher  is 
its  wetting  power,  and  with  complete  wetting,  the 
angle  of  contact  becomes  zero. 

Ilii'  ability  of  a  liquid  to  wet  a  solid  is  a  property 
which  is  made  use  of  in  many  technical  processes 
of  great  diversity.  A  method  of  comparing  the 
wetting  [lower  of  different  liquids  is  a  frequent 
-ity  in  such  processes,  yet  the  methods  adopted 
-how  that  the  principles  upon  which  wetting  de- 
pends are  not  generally  understood.  Whilst  the 
process  of  wetting  is  possibly  a  highly  complex  one 
and  not  yet  completely  understood,  yet  there  are 
certain  fairly  well  defined  factors  upon  which  wet- 
ting mainly  depends,  attention  to  which  is  usually 
sufficient  to  om  rcome  most  of  the  difficulties  en- 
countered in  technical  processes  in  which  wetting 
in  its  broadest  sense  plays  a  part. 

Quincke,*  in  1877,  was  the  first  to  point  out  the 
more  obvious  of  these  factors,  and  I  will  briefly 
reiterate  them. 

ipherica]  form  assumed  by  a  drop  of  falling 
rain  is  the  result  of  the  pressure  exerted  by  the 
surface  film,  usually  known  as  surface  tension. 
A  drop  of  oil  suspended  in  dilute  alcohol  of  the 
same  density  likewise  assumes  a  spherical  form 
as  ;i  r  salt  of  the  tensions  exerted  at  the  inter- 
face of  tho  oil  and  dilute  alcohol.  This  tension  is 
usually  known  as  interfacial  tension,  and  will  exist 
at  the  interface  of  any  two  immiscible  liquids. 
Now  consider  the  surface  of  a  solid.  The  concep- 
tion of  a  stretched  film  exerting  a  distinct  tension 
at  the  surface  of  a  solid  is  not  so  easy.  Yet  such 
undoubtedly  exists,   although  its  presence  cannol 

lily  demonstrated.      Further,    in   tin-   case   nf 
a    liquid    iii    contact    with    a    solid,    judging    from 
ild  expect  an  interfacial  tension  to 
between  the  liquid  and  tie-  solid. 
I  DO  nine  that   a  drop  of  liquid  has  been 

placed   upon   the  surface  of  a  solid.      Its  behaviour 
will    he    mainly  determined    by   the   relative   values 
of  three  distinct    tensions.     (If  the  drop   is  suffi- 
ci.ntlv    small,    the  effect   of   gravity    need    not   bo 
iden  d.) 
There   is   the  surface  tension  of  the  liquid   (T,); 
tension  of  the  solid  (T.) ;  and  the  inter- 
file!. ,1    tension    nf    the    liquid    to    "the   solid    (T,  8). 
The    surface    tension    of    the   liquid    (T,)    will'  be 

'  i  lUmlwinlcol  nml  <lie  Aimhn-Itung  von  Fliisslskeiten 

aol  rwt*n  K  TiK-m."  wi.-.i.    AmuJen.1877.il.,    115—194. 


I  in  the  direction  of  the  arrows  at  A  tlig.  I), 

and  «ill  tend  to  maintain  the  drop  in  its  sphorical 
form.       Similarly,     the    ii  i    I     tension    (T  ,,  ,) 

will  lx  in  the  direction  of  the  arrows  at  Ii, 

and  this  tension   "ill  also  tend  to  roll  up  the  drop 


&yft&y&"s&vvw?&&yyttr,&ys 


Fig.  1. 


and  maintain  its  spherical  form.  The  surface  ten- 
sion (T,),  however,  will  have  the  opposite  effect; 
it  will  he  exerted  in  the  direction  of  the  arrows  at 
C,  and  will  strive  to  draw  out  tho  drop  into  a 
more  and  more  lenticular  form  ;  tho  anglo  of  con- 
tact of  the  drop  will  tend  to  become  smaller  and 
smaller  until  finally  the  latter  forms  a  continuous 
film  over  the  surface  of  the  solid.  For  thiB  to 
happen  it  is  not  difficult  to  see  that  tho  surface 
tension  of  the  solid  T,  must  exceed  tho  sum  of  the 
surface  tension  of  tho  liquid  T,  and  of  the  inter- 
facial tension  T,  , — 

i.e.,  T,  >     T,  ;  T  ,. ., 

Since  two  of  these  tensions,  viz.,  tho  surface 
tension  of  the  solid  Ta  and  tho  interfacial  tension 
between  the  solid  and  tho  liquid  Tllf  are 
indeterminate,  direct  experimental  verification  of 
this  inequality  is  not  possible.  Rontgen*.  however, 
has  succeeded  by  indirect  moans  in  establishing  its 
validity  for  the  system  rubber  /wafer.  Certain 
indirect  determinations  which  I  have  made  are  also 
in  agreement  with  the  inequality. 

By  a  method  to  which  I  shall  refer  later,  it  is 
a  comparatively  simple  matter  to  determine  the 
interfacial  tension  of  a  thick  oil  to  a  soap  solution. 
Both  the  surface  tension  of  the  oil  and  of  the  soap 
solution  can  be  found  by  any  of  the  usual  methods. 
If  a  microscope  slide  is  smeared  lightly  and  evenly 
with  the  thick  oil,  the  surface  of  the  oil  approxi- 
mates sufficiently  closely  for  the  purpose  of  the 
experiment  to  a  solid  surface,  the  surface  tension 
T,  of  which,  as  well  as  its  interfacial  tension  to 
soap  solution  T,.  .,  are  known.  In  my  experi- 
ments I  used  castor  oil  and  two  soap  solutions  of 
different  strengths.  The  results  obtained  are  tabu- 
lated below,  the  figures  being  given  in  dynes  per 
cm.  :  — 


Surface 

Surface 

Interfacial 

Soap 

tension 

tension 

tension  of 

(T,     Tt.t) 

solution. 

of  soap 

of  oil. 

oil  and  soap 

Wetting 

solution. 

solution. 

power. 

T,. 

T,. 

Tut- 

A. 

B. 


340 
40-8 


381 
38-1 


0-4 
10-4 


+   3-1 
—131 


If  the  relation  between  the  three  tensions,  stated 
above,  is  valid,  since  in  the  case  of  solution  A  tho 
expression  T,-(T,-t-Tl.  a)  is  positive,  wo  should 
expect  that  (his  solution  would  wet  and  form  an 
even  film  over  a  slide  prepared  with  castor  oil;  also, 
since  with  solution  I!  tin'  same  expression  is  nega- 
tive, we  should  not  expect  wotting.  This  was 
actually  found  to  be  the  case.  The  greased  slide 
was  completely  covered  and  wetted  when  solution  A 
was  poured  over  it:  whilst  a  similarly  prepared 
slide,  on  being  treated  in  tho  same  manner  with 
solution  B,  was  found  to  assert  its  greasy  nature. 

•  "  Mltthoilung  Klnljor  Venmcbe  bus  dem  Gebtct  der  Capllla  tit  H  " 
Wled.    Annalcn.  1878.  II..  321-28. 
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the  soap  solution  running  into  drops  and  failing  to 

W€From  the  above  inequality  it  is  evident  that 
for  a  liquid  to  possess  a  high  wetting  power  it 
must  have  a  low  surface  tension  (T.)  and  also  a 
low  interfacial  tension  (T, .,).  Further,  it  is 
evident  from  fig.  1  that  the  effect  of  reducing  the 
interfacial  tension  (T,.2)  will  be  to  cause  the 
liquid  to  spread  over  the  surface  of  the  solid, 
even  if  the  surface  tension  T,  is  fairly  high  or, 
in  other  words,  it  is  the  interfacial  tension 
T,  rather  than  the  surface  tension  ot  the 
liquid  Tr  which  is  the  main  determining  factor  in  | 
wetting  'The  figures  in  the  above  table  lend  support 
to  this  conclusion.  In  fact,  in  complete  wetting,  the 
interfacial  tension   T„  ,   is   reduced   practically  to    , 

zero.  .  •       i      ' 

The  process  of  wetting,  however,  is  not  so  simple 
as  would  appear  from  a  consideration  of  the  above 
inequality  or  of  its  experimental  verification  which, 
after  all,  is  purely  of  theoretical  interest.  In 
practice  account  must  be  taken  of  at  least  two  other 
factors,  which,  under  certain  conditions,  may  cause  , 
the  above  relationship  to  fail  entirely.  i 

The  first  of  these  disturbing  factors  is  concerned 
with  the  solvent  properties  of  the  wetting  liquid.    | 
It   usually    happens    in    actual   practice   that   the    , 
surface  to  be  wetted  is  already  coated  with  a  waxy 
or  greasy  film.     If  the  surface  of  the  solid  is  to 
be  reached,  the  wetting  liquid  must  have  a  certain 
solvent  action  on  this  wax  or  grease.     If  the  inter- 
facial tension  of  the  liquid  is  low,  this  solvent  action 
need  not  be  great,  as,  if  the  surface  of  the  solid  is 
reached  in  any  one  place,  the  waxy  or  greasy  layer    j 
will  be  displaced  by  the  wetting  liquid,  because  its 
interfacial  tension  to  the  solid  will  be  lower  than 
that  of  the  wax  or  grease  to  the  solid.     The  deter-    j 
gent  propertv  of  soap  is  due  to  this  action.     If, 
on  the  other"  hand,  the  wetting  liquid  has  no  sol-    I 
vent  action  on  the  wax  or  grease  there  is  no  actual 
contact  between  the  liquid  and  the  solid,  and  there- 
fore no  wetting.     Thus,  for  example,  it  is  probable 
that  the  reason  why  mercury  fails  to  wet  the  sur- 
face of  so  many  solids  is  not  entirely  due  to  its  high 
surface  tension,  but  also  to  the  fact  that  it  is  in- 
capable of  dissolving  the  surface  layer  of  moisture 
which  adheres  to  most  solids. 

The  second  factor,  liable  to  vitiate  conclusions 
drawn  from  the  expression  conditioning  wetting,  is 
concerned  with  the  phenomenon  known  as  surface 
concentration  or  eapilliary  adsorption.  If,  with 
increasing  concentration,  the  surface  tension  of 
an  aqueous  solution  of  a  substance  decreases  it  will 
be  found  that  the  solute  tends  to  aggregate  in 
the  surface  layers  of  the  solution.*  Saponin,  pro- 
teins, and  various  other  substances  possess  this 
property  to  a  marked  degree.  Aqueous  solutions  of 
dyes,  kept  in  stoppered  bottles  so  as  to  preclude 
■evaporation,  frequently  show  a  visible  accumulation 
of  the  dye  at  the  surface.  Lewist  has  calculated 
that  with  a  0"25%  solution  of  sodium  glycocholate 
there  is  an  extremely  thin  surface  layer,  the  degree 
of  concentration  of  which  is  about  160  times  that 
of  the  bulk.  The  result  of  this  surface  concen- 
tration is  the  peculiar  superficial  viscosity  or 
rigidity,  first  observed  by  Plateau.*  In  the  case 
of  saponin  this  surface  viscosity  or  rigidity  may  bo 
easily  demonstrated.  If  a  bubble  is  blown  with  a 
1%  solution  of  saponin,  the  bubble  film  will  be  found 
to  be  imperfectly  elastic  and  quite  different  from 
a  soap  film.  If  air  is  withdrawn  whilst  the  orifice  of 
the  pipe  is  held  in  a  vertical  plane,  so  as  to  disturb 
the  symmetry  of  the  bubble,  the  shrinking  film 
assumes  a  crinkled  appearance,  until  finally  there 

•  5filner.  "  On  Surface  Concentration  and  the  Formation  of 
liquid  Films,"    Phil.  Mag.,  1907  (6)  13.  96-110. 

t  An  Experimental  Verification  of  Gibb's  Theory  of  Surface 
Concentration,  regarded  as  a  basis  of  Absorption,  with  an  application 
to  the  Theory  of  Dyeine.    Phil.  Mag.,  1908  (6).  15.  489-526. 

t  "  Statique  des  liquides."     1873,  II..  Paris. 


results  a  vertical   semi-solid  cylinder  with  almost 
opaque  walls. 

Vermorel  and  Dantony*  were  the  first  to  point 
out  that  a  liquid  exhibiting  surface  viscosity  to  a 
marked  degree  had  in  consequence  a  high  wetting 
power.  Solutions  of  saponin  have  marked  wetting 
powers,  although  the  surface  tension  of  such  solu- 
tions is  comparatively  high.  Thus  a  1%  solution 
of  saponin  is  capable  of  wetting  a  glass  plate  coated 
with  paraffin  wax,  although  a  5%  solution  of  soap 
fails  to  do  so.  The  wetting  power  of  solutions  ot 
saponin,  gelatin,  etc.,  seems  to  depend  largely  upon 
their  capacity  to  form  liquid  planes,  the  high  super- 
ficial viscosity  of  which  prevents  rupture  and  run- 
ning together  to  form  drops. 

The  phenomenon  of  surface  concentration  is,  how- 
ever   of  interest  from  another  point  of  view       It 
has  lono-  been  observed  that  the  apparent  surface 
tensions   (static)  of  soap   solutions  are  practically 
identical  for  all  concentrations  between  10 /0    and 
0-17  t     More  recent  investigations  have,  however, 
shown  that  this  statement  is  only  true  if  the  sur- 
face tension  determination  has  been  carried  out  on 
an  old  surface.       RayleighX  succeeded  in  showing 
that    if  the  eurfaue  tension  of  a  0'25%   solution  ot 
sodium  oleate  is  measured  within  1/400  of  a  second 
after  the  formation  of  the  surface,  the  surface  ten- 
sion   (dynamic)    approximates    closely    to    that    ot 
water.   "This  initial  tension,  however,  quickly  falls 
until  the  ordinary  value  for  the  surface  tension  is 
reached.     Rayleigh's  results  have  been  repeatedly 
confirmed  bv  other  workers,   and   a  distinction   is 
now  drawn  between  what  are  known  as  the  static 
and  dynamic  surface  tensions.     The  static  surface 
tension  is  the  one  obtained,  when  the  determination 
is  carried  out  on  an  old  surface,  as  with  the  capil- 
j    lary   rise   and  stalagmometer   methods.     The  term 
"  surface  tension  "  as  generally  used  in  text-books 
I    refers  to  static  surface  tension.     The  dynamic  sur- 
,    face  tension,  on  the  other  hand,   is  the  value  ob- 
tained with  determinations  on  perfectly  fresh  sur- 
faces, as  in  the  methods  involving  the  U66  of  jets, 
surface  ripples,  etc.     The  dynamic  surface  tension 
is  always  ill-defined,   its  value  is  dependent  upon 
the   age   of   the  surface,    and   gradually   passes  to 
that  of  the  static  tension. 

This  strange  behaviour  of  soap  and  other  solu- 
tions is  to  be  traced  to  the  phenomenon  of  surface 
I    concentration  or  adsorption.     Soap  is  a  substance 
which  is  positively  adsorbed,  that  is,  it  accumulates 
i    in  the  surface  layers  of  a  solution,  and  as  surface 
tension  is  a  function  of  the  surface  layers  only,  the 
'    presence  of  this  concentrated  surface  pellicle  of  soap 
solution  will  be  evidenced  by  a  low  surface  tension. 
i    The  peculiar  behaviour  of  a  soap  solution  referred 
1    to  above  would  therefore  find  a  ready  explanation 
in  the  production  of  this  surface  pellicle  of  soap, 
the  concentration  of  which  is  but  little  affected  by 
that  of  the  bulk  of  the  solution.     The  formation  of 
this    surface    pellicle    is    not    instantaneous,    but 
requires  a  certain  lapse  of  time ;  hence  the  existence 
of  the  dynamic  and  static  surface  tensions  and  their 
gradual  passage  one  into  the  other. 

Having  reached  this  stage  we  are  now  in  a  posi- 
tion to  consider  some  of  the  more  common  methods 
which  hare  been  u=ed  in  comparing  the  wetting 
power  of  different  solutions.  The  method  most  fre- 
quently adopted  is  a  determination  of  the  surfaee 
tension  of  the  solution.  Can  the  surface  tension 
of  a  solution  afford  a  reliable  indication  of  its 
n-etting  power?  I  think  not.  and  for  two  reasons. 
J    Firstly,   we  have  seen   that   the   conditions   for   a 


*  "  Tension  superficielle  et  pouvoir  mouillaut  des  insecticides  e 
f  oncicides.  Moven  de  render  mouillantes  toutes  les  bouillies  currique 
ticides."    Comptes  rend..  1912,  144.  1300-2. 

t  MarajtonL  "  Ueber  die  Ausbreitung  rter  Tropfen  einer  Fluesie- 
keit  auf  die  Oberflache  einer  antleren."  P072.  Annalen.  1871,  143. 
337-54 

t  "  On  the  Tensions  of  Itccentlv  Formed  Liquid  Surfaces."  Prcc. 
Rey.  Soc.  1890.  47.  281-87. 
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liquid  to  vet  a  solid  surface  are  expressed  iu  the 

inequality 

T,  >  T,  +  T,., 

iD)  -.vli.it  has  already  been  said,  it   is  dear  iliat 

of  those  three  tensions  n  is  the  interfaeial  tension 
which  is  the  predominating  factor  in  determining 
wetting.     Obviously   some   regard   must   be   given 

t.i   the    nature  pf   the  surface    to   be   wetted,   and   of 

the  three  tensions  concerned,  the  Burfaoa  tension 

of   the    liquid   is    the   only    one    which    has   no   con- 
klon    With   the   surface  of   the   solid.      It   is   thus 

certainly  the  least  desirable  of  the  three  upon  which 

..   judgment   ol    wetting  power.     The  fre- 

irring  statement   that    liquids   with   a 

'""  ■"   wot   more   n  ad.lv   than    thoae 

with  a  higher  one  is  not  strictlv   true,  for  it  does 

tunes  happ.,,   that  a  liquid  with  a  high  sur- 

'  and  low  interfaeial  tension  wets  better 

than   one   with   a   low   mrfaoo  tension  and   a  hieh 

utterfaoial  tension. 

ndly,  the  surface  tension  of  a  soap  solution 
cannot  he  accepted  as  a  criterion  of  wetting  power 
use,  as  we  have  Been,  the  determination  of  the 
?url  "'  (static)  is  scriouslv  vitiated  hv  sur- 

face  ...„...,,!  ration   effects.         Solutions   containing 
respectively  10%,   1%,  and  0T%  of  oleic  soap  all 
inch  the  same  surface  tension  (static)    but 
their  wetting  power  towards,  sav  the  leaf  of  a  tree 
is  quite  distinct. 

Witting  power  of  sodium  oleaU   solution  towards 
liquid  vaseline  (at  20°  C). 


V-. n  -■!.- 
tattoo 

of  fatty- 
acid. 

No.  of 

Jr.  >p  i. 

Surface 
tension 

of  soap 
solution. 

T,. 

Surface 
tension 

of 

oil. 

TV 

IllUT- 

Cada] 

tension 
of  oil  and 

soap 

solution. 

T,.,. 

n.T'~ 

(T,      T,„> 
«  ett.ing 
power. 

20 
10 

o-s 

0  24 

010 

O-05 

O-01 

O-001      i 

00001 

1300 
1134 
73U 
453 
274 
141 
119 
117 

dynes 
per  cm. 
3100 
29-35 

2S-I-.1 
28-28 

31-34 
33-75 
6500 
70  N 

dj-nes 
per  cm. 
81-11 
31-11 
3111 
81-11 
3111 
81-11 
3111 
3111 
3111 

dynes           d>-nes 

per  cm.        per  cm. 

1-2            —     1-2 

5-87        ;    —     411 

6-73           —     41i3 

10-46           —     703 

16-85        '    —  U-52 

27-86          —  28  09 

64-14            —  66-78 

«1-14           —  85-03 

65-24           —105-12 

Reference  te>  the  above  table,  in  which  figures  are 
for  the  wetting  power  of  various  dilutions  of 
sodium  oleate,  Will  show  that  up  to  2  of  fatty  acid 
there  is  a  progressive  increase  of  wetting  power 
with  the  concentration.  Further,  whilst,  except 
in  the  case  ol  extreme  dilution,  there  is  but  little 
difference  in  the  values  of  the  surface  tension, 
M  the  interfaeial  tension  go  more  or 
leas  and  ,„  hand  with  those  of  the  wetting  power. 
it,  therefore,  ,t  is  convenient  to  estimate  only  one 
°'  ting,    the 

unly   preferable  to   the 

„/",'"'  !   i"ng  the  wetting  power 

I    upon   a  companion 
\f  Nuid  which  adheres  to  a  s&idoWect 

"standard   Biae  and  shape,   which   is  dipped  into 

;.  ?*«»  caref^fy  withdrawn  Tut  £ 

on.   o  -  both  nf  ,      P°W*r  '"  W6i  ,B  ^Pendent  upon 

■  I  la    low    inter 

[f-  (2)ahighsurfaoeUviscosity.    One 

Surf,  b    "here 

mi'  rtcularlv 

In,'       '  I 

consideration    Ibe.owinterTa^ai 


rapidly  leaving  behind,  however,  a  continuous  film. 

the  effect  of  a  high  surface  viscosity  would   bo  in 
"","!''1"  i>  Un.nl  liquid 

"•;"   |,|l'"  centration   would  come 

'""  I1'1;-  :\        '  bicb  draining  would  be 

£rgeT,  hindered     The  a „„  of  liquio  adhering 

to  the  sol,,    would  he  the  resultant  ol  two  opposite 
effecte,  andaasuchweshoul,  differ 

"^  marked  degree,  whatever  the  solul inder 

investigation-  a  view  which  experiment  confirme. 

„m^i  's  :1  ,"1"!1''1'  <»"  common  experience  that  an 
emuhion  of  oil  ,n  any  liquid  always  possessoBgood 

*     ",;-  '"■"''  met 1  ,,',ng 

Vl  ,r  ,  ''ii'"',",1"  ''"T1',"  towardB  a  stanaara 
oil.  Iheoretieally  tho  method  is  sound,  and  it  mav 
be  of  interest  to  point  out  why.  y 

Doniian*  has  shown  that  a  soap  solution  acts  as 
*  emulsifier  by  virtue  of  its  low  interfaeial  tens*" 
»..h  respect  to  oil.  The  result  of  this  low  inter 
Facial  tension  ,s  two-fold.    Firstly,  the  soap  become, 

owin? to",,'"'  :"  ,'1U!  BUrfaCe  °f  th0  '"'  ^»'»'K  and 

,,  S,  ',S"''':lc'"  **«*&  Produced  thereby  the 

Urn  .of  liquid  interye ...n  two  oil  globules 

he  Mnbi hlnmn,?«nd  ll:  Rent  coalescence 

he  g lobules.     'Ih.s  explanation  also  probably  holds 
'  ;•     'l.Mtv,,,.  agent8  ,„!,,,  tluui  Certainly 

the  Inho  )  Is:1  good  rePreeentatiVe  emulsion, 
tho  globules  of  fat  are  surrounded  by  a  tenacious 
coating,  which  undoubtedly  consists  of  adsorbed 
a  buimnous  mailer  from  the  serum.  It  is  so  tena^f- 
OM  that  it  can  partially  protect  the  fat  globules 
from  the  solvent  action  of  ether,  as  it  is  impossible 
Sffi  th°  ***  ^Pletely  from  milk  b ? Tthir 
without  drying  the  milk  and  so  destroying  the  ad- 
sorbed film  surrounding  the  globules.  In  fact  if 
the  oil  content  in  an  emulsion  is  large,  the  surface 

o&t„?~rC08ity  at|',,e  interface  or  each  of  "to 
oil  globules  becomes  visible  in  tho  thickening  which 
results  in  the  emulsion.  The  viscos.lv  of  a  Concen- 
trated oil  emulsion  is  considerably  higher  than  th  a 
of  the  oil  and  of  the  emulsifying  solution  and  th  s 
increase  in  viscosity  may  be' regarded  as  'th     resu 

, L,f  P  ;Ke,  V1  T'°, lty   effects   occurring   at   the 

interface  of  each  oil  globule  and  the  aqueous  matrix 

wh^h1-hfng  °!,the  factor  of  this  adsorbed  film 
which  is  formed  at  the  surface  of  the  oil  globules 
may  be  gathered  from  the .following  sLp^'xpe'l! 
efnU  ,  *  f«»M'Md  globule  of  thick  .Mineral  oil 
is  placed  on  the  surface  of  a  somewhat  concentrated 
solution  of  saponin,  and  by  means  of  pipette  saponin 
2b lie"  or  Zr°d:iCed  int°,t,he  -"'-  of  the  floating 
of  of  nlM  iVti,1*  IS  P0SS,bo  t0  Produ°e  a  bubble 
01  oil  filled  with  saponin  solution,  the  bubble  itself 
floating   within    the   external    solution.      The   thin 

,f  its,?)  °  ,-/orminf-r  ,  le  f'»  of  the  bubble,  whilst 
of  itself  quite  incapable  of  giving  a  tenacious  film 
l.-s  un,  ,,-  the  conditions  of  the  "xPer„e,  become 
so  fortified  both  internally  and  externaUj  bv  the 
saponin  adsorbed  on  each  interlace  II, ' ., ' \.om! 
o,l  i,  in 'fT'  ?tructure  results.  This  bubble  of 
condition  If  a-larfe  Tal''  ^presentation  of  the 
condition  of  a  minute  globule  of  oil  in  an  oil  emul- 
«on  except    f0OU]  latter  case,  "he  globule 

jj  contains  none  of  the  emulsifying  agent  within 

The  second  reason   why  a   liquid,  possessing  a  low 
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emulsifying  power  to  an  oil  is  that  it  shall  possess 
a  low  interfacial  tension  towards  that  oil.  We  have 
already  seen  that  the  main  factor  in  determining 
the  wetting  power  is  a  low  interfacial  tension  to- 
wards the  surface  to  be  wetted,  and,  as  in  actual 
practice  such  surfaces  are  usually  of  a  greasy  char- 
acter, it  follows  that  a  good  emulsifier  is  also  a  good 
wetter,  and  that,  therefore,  emulsifying  power  is 
a  very  good  indication  of  wetting  power. 

One  other  power  of  most  wetting  liquids  has  been 
suggested  as  of  use  in  the  comparison  of  wetting 
power;  that  is,  foaming  power.  The  property  of 
foaming  and  the  factors  which  lead  to  the  forma- 
tion of  a  permanent  foam  have  formed  the  subject 
of  a  considerable  amount  of  investigation  by  vari- 
ous workers,  amongst  whom  may  be  mentioned : 
Plateau,*  Quincke, t  Rayleigh,!  Donnan,§  Shorter.U 

A  foam  is  now  generally  regarded  as  an  emulsion 
of  air  in  a  liquid.  Support  is  lent  to  this  view  by 
the  fact  that  the  requisite  conditions  for  the  pro- 
duction of  a  permanent  foam  are  exactly  analogous 
to  those  necessary  for  the  formation  of  a  permanent 
emulsion  of  oil  in  an  aqueous  liquid.  These  we 
have  seen  to  consist  in  (1)  a  high  surface  viscosity 
of  the  intervening  film,  and  (2)  an  interfacial  ten- 
sion so  low  as  to  be  incapable  of  breaking  this  film. 
In  the  case  of  an  oil  emulsion  the  intervening 
matrix  prevents  the  coalescence  of  the  oil  globules,  , 
and  similarly,  in  the  case  of  foam,  it  is  the  inter- 
vening matrix  which  prevents  the  coalescence  of 
the  air  bubbles.  With  emulsions  of  oil,  therefore, 
it  is  the  interfacial  tension  of  the  aqueous  liquid 
to  the  oil  which  is  the  determining  factor;  with 
foams,  on  the  other  hand,  it  is  the  interfacial  ten- 
sion of  the  aqueous  liquid  to  air,  i.e.,  the  surface 
tension  of  the  aqueous  liquid,  which  is  of  import- 
ance. The  property  of  giving  a  lasting  foam,  there- 
fore, indicates  that  the  liquid  possesses  (1)  the  pro- 
perty of  surface  concentration,  such  as  saponin 
solution,  which  shows  exceptional  frothing  power, 
and  (2)  a  low  surface  tension,  such  as  soap  solu- 
tions. Since,  however,  wetting  power  is  mainly 
dependent  on  a  low  interfacial  tension,  the  ability 
to  give  a  permanent  foam  does  not  necessarily  in- 
dicate a  high  wetting  power.  As  a  matter  of  fact, 
I  have  examined  liquids  which,  whilst  possessing 
an  extremely  low  interfacial  tension  towards  oil 
and  thus  a  high  wetting  power,  were  quite  incap- 
able of  giving  a  foam. 

It  will  now  be  recognised  that  whether  we  are  i 
concerned  with  the  comparison  of  emulsifying  power 
or  of  wetting  power,  it  is  the  interfacial  tension 
which  is  the  deciding  factor,  and  that  a  simple 
method  of  determining  the  interfacial  tension  would 
afford  us  a  quantitative  test  of  considerable  prac- 
tical value.  Unfortunately,  as  I  have  already 
pointed  out,  there  is  no  simple  and  direct  method 
by  which  the  interfacial  tension  of  a  liquid  to  a 
solid  may  be  measured,  but  in  the  case  of  two 
liquids,  as  an  oil  and  a  solution  of  soap,  the  deter- 
mination of  their  interfacial  tension  offers  no  diffi- 
culty. And  since  in  the  majority  of  cases  the  sur- 
face which  we  are  concerned  in  wetting  is  a  greasy 
or  waxy  one,  there  seems  to  be  no  valid  reason  why, 
for  the  purpose  of  comparison  of  wetting  power,  a 
thick  oil  should  not  be  taken  to  represent  the  solid 
surface.  This  is  a  method  which  I  have  followed 
for  some  years  with  highly  satisfactory  results. 

The    determination    of    the    interfacial    tension    | 
between  an  oil  and  a  solution  of  soap  is  carried  out 


•  loc.  rit. 

t  Ueber  periodische  Ausbreitung  an  FliissigkeitoberflSchen  und 
7S5F0'1  h(,rv°rcerufcne   Bewegungserscheinungen.      Wied.      Ann 
1888.  35,  580-642. 

t  "  On  Foam."    Troc.  Rnv.  Inst.,  1800.  13.  85-97 
§  loc.  cil. 
..J,  Ii?te  on  the  elasticity  of  Films  and  the  Foaming  of  Solutions 
Phil.  Mag     1912  (6).  27.  629-32  ;    ■■  Classification  of  Foaming  Solu- 
ions.  Phil.  Mag..  1914  (6),  27,  718-720      - 


by  means  of  Donnan's  "  drop  pipette  "  (loc.  cit.).. 
The  pipette  is  filled  up  to  a  mark  on  the  upper 
limb  with  a  selected  standard  oil,  lonered  into  a 
glass  jar  containing  a  given  volume  of  the  aqueous- 
liquid  under  examination,  and  clamped  in  an  up- 
right position.  The  upper  stopcock  is  then  openedu 
and  the  number  of  drops  of  oil  counted  until  the 
level  of  the  oil  in  the  pipette  sinks  to  a  mark  on- 
the  lower  limb.  The  size  of  the  drop  and  hence  the 
drop  number  is  dependent  upon  (1)  the  interfacial 
tension,  (2)  the  size  of  the  aperture  of  the  pipette, 
(3)  the  difference  in  density  between  the  oil  and 
the  aqueous  liquid,  and  (4)  a  constant  depending 
upon  the  size  of  the  aperture,  the  difference  in. 
density,  and  the  interfacial  tension.  If  absolute 
values  are  required,  all  these  four  factors  must  be 
taken  into  account.  The  calculations  are  somewhat 
tedious,  but  have  been  described  fully  by  Lewis- 
(toe.  eit.). 

Where  comparative  values  only  are  required,  as 
in  the  determination  of  wetting  and  emulsifying, 
powers,  the  interfacial  tension  may  be  taken  as 
inversely  proportional  to  the  number  of  drops  since 
the  diameter  of  the  aperture  remains  constant,- 
whilst  the  difference  in  density  between  the  oil  and. 
the  fluid  examined  does  not  usually  vary  greatly. 
Since  the  wetting  or  emulsifying  power  varies  in- 
versely as  the  interfacial  tension,  the  wetting  or 
emulsifying  power  is  directly  proportional  to  the 
drop  number  (compare  table  p.  69  T.)  I  have  de- 
scribed this  method  more  fully  elsewhere  in  collabora- 
tion withCooper.*  We  realise  that  the  method  is  open, 
to  certain  objections,  but  we  have  found  by  experi- 
ence that  it  affords  a  ready  means  of  determining, 
and  expressing  in  numerical  value  the  wetting  and 
emulsifying  power  of  a  solution.  The  apparatus 
required  for  the  test  is  simple,  and  if  attention  is- 
given  to  a  few  simple  precautions  reliable  results 
are  easily  obtained.  The  method,  unfortunately, 
has  its  limitations.  When  employed  with  solutions 
of  gelatin,  saponin,  etc.  these  should  be  extremely 
dilute ;  with  stronger  solutions  of  such  substances- 
surface  concentration  at  the  interface  of  the  oil  and 
aqueous  solution  becomes  so  marked  that  quasi-solid 
surfaces  are  produced,  with  the  result  that  the 
drop  number  and  hence  the  value  found  for  the 
interfacial  tension  are  completely  vitiated. 

In  conclusion,  a  few  of  the  many  industries  in 
which  wetting  power  plays  a  more  or  less  important 
part  may  be  mentioned  very  briefly. 

Perhaps  the  most  obvious  is  the  flotation  process 
for  the  separation  of  minerals,  an  industry  which 
has  made  enormous  strides  during  recent  years,  en- 
abling, as  it  does,  low-grade  tailings,  hitherto 
wasted,  now  to  be  extracted  profitably.  The  prin- 
ciple upon  which  the  process  is  based  is  the  fact 
that  the  same  liquid  wets  a  mineral  sulphide  and 
quartz  to  a  different  extent,  and  further,  that  this 
difference  in  "  wettability  "  is  accentuated  by  the 
addition  of  a  small  quantity  of  a  suitable  oil,  which, 
by  being  selectively  adsorbed  on  to  the  surface  of 
the  sulphide,  renders  it  more  difficult  to  wet. 
Similarly,  by  the  addition  of  an  acid  or  alkali,  the 
surface  of  quartz  is  rendered  more  easily  wettable. 
At  the  recent  Scientific  and  Industrial  Exhibition 
held  in  Glasgow  a  process  was  shown  working  in 
which  fine  particles  of  coal  were  separated  from 
earthy  matter  through  their  difference  in  "  wet- 
tability "  by  a  common  solution. 

There  are  numerous  other  industries  in  which 
wetting  power  and  emulsifying  power  play  an  im- 
portant, though  perhaps  not  such  an  obvious,  part. 
Take  the  case  of  coal-tar  disinfectants.  Why  should 
an  emulsified  disinfectant  possess  a  higher  disin- 
fecting coefficient,  as  measured  by  the  Rideal- 
Walker  or  similar  test,  than  a  clear  soap  solution 
containing  the  same  content  of  tar  acids?     I  do 

•  "  Wetting  power  and  its  Determination."  J.  Agric.  Sci..  7,. 
219-239. 
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not  suggest  in  tins  MM  that  it  is  duo  to  a  higher 
wetting  power,  although  a  high  wetting  power  in 
a  disinfectant  is  eerj  desirable  so  that  it  may  thor- 
oughly wet  the  surfaces  which  it  is  intended  to  dis- 
i.  as  we  have  Been,  a  good  emulsion  is 
a  risible  indication  oi  high  wetting  power.  1  think 
that  Chick  ami  Martin's'  explanation  ol  ii"' 
superiority  of  an  emulsified  disinfectant  is  correct, 
vie.,  that  the  bacteria  are  adsorbed  on  to  the  lino 
emulsified  particles  ol  the  tar  and,  and  are  thus 
brought  into  direct  contact  with  the  germicidal 
agent  in  a  highly  concentrated  form.    Ami,  if  this 

he   the  case,    the  larger    the  surface  ol'   tar  acid  ex- 

the  iiioi e  highly  efficient  "ill  he  the  disin- 
fectant ;  or  in  other  words,  the  globules  ol'  emu]  ified 
oil  must  he  made  as  small  us  possible.  The  lower 
the  interfacial  tension  between  the  solution  of  soap 
and  the  tar  acids  used,  the  finer  will  be  the  emul- 
sion. 

An  almost  identical  problem  is  offered  by  the  uso 
of  Twite-hell's  reagent  for  the  saponification  of  fats. 
Twitehell's  reagent  owes  it  efficacy  to  its  great 
emulsifying  power,  whereby  the  fat  is  broken  up 
into  innumerable  nno  globules,  so  that  as  large  a 
surface  as  possible  is  exposed  to  hydrolysis.  It 
might  easily  be  determined  if  the  reagent  is  up  to 
standard  and  if  it  is  the  most  suitable  form  for 
the  particular  kind  of  fat  in  use  by  a  determination 
of  the  interfacial  tension  of  solutions  of  the  reagent 
and  the  fat,  although  I  have  never  determined  such 
myself. 

Sometimes  problems  of  the  opposite  character 
are  encountered,  where  it  is  the  object  to  avoid  the 
formation  of  emulsions.  The  use  of  oil  in  turbines 
is  a  case  in  point.  Some  time  ago  it  occurred  to 
me  that  the  drop  pipette  might  be  employed  in  this 
connection  also,  as  an  oil  with  as  high  an  inter- 
facial tension  as  possible  would  be  the  most  suitable 
for  turbine  work.  One  of  the  large  oil  companies 
was  good  enough  to  supply  me  with  a  dozen  speci- 
mens of  oil.  some  of  which  were  known  to  be  un- 
suitable and  some  suitable  for  turbine  work.  I 
graded  them  according  to  their  interfacial  tension 
towards  water,  and  in  only  two  cases  was  I  in 
■error.  I  believe  that  if,  instead  of  carrying  out  the 
determination  of  the  interfacial  tensions  at 
ordinary  temperatures,  I  had  worked  at  one  more 
nearly  approaching  working  conditions  these  two 
discrepancies  might  have  been  avoided. 

In  every  process  in  which  any  liquid  is  applied  to 
,i  solid  surface  the  question  of  wetting  must  play 
some  part.  Take  the  case  of  the  application  of 
contact  poisons  as  a  means  of  eradicating  or  at 
least  controlling  insect  parasites.  In  various  parts 
of  the  world  ticks  cause  an  enormous  annual  loss 
to  cattle  breeders.  The  usual  means  of  dealing 
with  ticks  is  by  dipping  the  cattle  in  a  dilute 
solution  of  sodium  arsenite,  but  in  the  case  of  the 
"  bont  tick  "  it  was  found  that  the  concentration 
necessary  to  kill  the  tick  frequently  led  to  the 
destruction  of  the  cattle  tlirough  bad  scalding.  By 
incorporating  an  oil  emulsion  with  the  dip,  and 
thus  ensuring  a  high  wetting  power,  Cooper  showed 
that  it  was  possible  materially  to  reduce  the  arsenic 
content  of  the  dip  and  yet  ensuro  the  destruction 
of  the  tick  without  injury  to  the  cattle.  This  appli- 
cation of  wetting  power  alone  has  been  instrumental 
in  clearing  large  tracks  of  tick-infested  country  in 
various  parts  of  the  world. 

Wetting  power  is  of  equal  importance  with  all 
forms  and   horticultural  sprays  as  well  as 

with  ii  .   The  obvious  necessity  of  a  contact 

poison  is  that  it  shall  come  into  contact  with  that 
which  it  is  intended  to  kill.  And  there  is  no  real 
contact  unless  there  is  real  wcttng.  The  leaf  of  a 
tree  is  not  an  easy  thing  to  wet;  the  chitinous  in- 
tegument of  an  insect  is  still  more  difficult;  and 
the    protective    woolly   secretion   of    the    aphis    of 

*  J.  Hygiene.  I.  698-703. 


American  blight  m<>~t   diffioult  of  all.     Everyone 

knows   thai   an  emulsion   ol    parallin    in  soap   makes 

a  vers  fair  tree  spray,  bnt  perhaps  few  realise  that 
the   mixtun  to   the   high   wetting 

power  conferred  bj  he  map.  Such  an  emulsion, 
however,  usually  fails  to  subdue  American  blight, 
either  because  us  wetting  power  is  not  sufficiently 

ir  because  it  lacks  Bumcienl  solvent  action  on 
the  woolly  Becretions  oi  tl  Ii   such  secre- 

te   touched    with    .1    drop    of    alcohol,    which 

-es  both  wetting  power  and  solvent  action,  the 

pest  quickly  succumbs. 

For  the  valuation  of  soaps  for  technical  pur- 
poses we  usually  rely  upon  a  determination  of  the 
tatty     acid     content,     and     make     no     attempt      to 

differentiate  between  different  kinds  of  fatty  acids, 
although  experience  often  Bho  rtain  Fatty 

acids  are  more  suitable  For  some  purposes  than  for 
others.  I  would  suggest  that  the  drop  pipette 
might  also  lie  used  for  determining  the  detergent 
action  of  different  kinds  of  soap  under  the  par- 
ticular conditions  in  which  they  are  used.  We  have 
already  seen  that  the  detergent  action  of  soap  is 
largely  determined  by  its  power  of  displacing  grease 
and  oilier  matter  from  a  surface,  by  virtue  of  the 
fact  that  the  interfacial  tension  between  the  sur- 
face and  the  soap  solution  is  less  than  the  inter- 
facial tension  between  the  greasy  matter  and  the 
surface1.  Thus,  generally  speaking,  the  detergent 
action  of  a  soap  is  inversely  proportional  to  its 
interfacial  tension  towards  an  oil. 

In  the  varnish  and  paint  industry  interfacial  ten- 
sion also  plays  some  part.  When  certain  varnishes 
are  applied  to  paper  the  interfacial  tension  of  the 
thickening  varnish  towards  the  paper  is  so  high 
that  as  the  spirit  evaporates  the  original  film 
breaks  and  the  varnish  is  drawn  into  drops.  Much 
the  same  effect  is  produced  by  painting  on  a  wet 
surface.  Lack  of  attention  to  interfacial  tension 
effects  in  the  doping  of  aeroplane  wings  led  to 
serious  accidents  in  the  early  days  of  the  industry. 
Acetylcellulose  dopes  are  generally  made  up  with  a 
solvent  which  is  not  miscible  with  water.  Cotton 
naturally  contains  over  7%  of  water,  and  its  sur- 
face is  undoubtedly  coated  with  a  fine  film  of 
moisture.  Since  an  organic  solvent  would  have 
little  or  no  solvent  action  on  this  superficial  layer 
of  moisture,  the  dope  would  lie  unable  to  penetrate 
to  the  surface  of  the  cotton  itself;  there  would  he 
no  real  wetting,  no  real  contact,  and  so  no  good 
adhesion.  It  is  not  surprising  therefore  to  find 
that  dope  applied  under  such  conditions  showed  a 
great  tendency  to  strip  off  in  large  sheets.  Later, 
when  care  was  taken  to  dry  the  cotton  before 
applying  the  dope,  there  was  perfect  adhesion. 

With  the  advent  of  the  modern  form  of  gas  mask 
means  had  to  be  taken  to  prevent  the  deposition 
of  moisture  in  globular  form  from  the  eyes  and 
face  on  to  the  eye-pieces  of  the  mask,  which  would 
impair  vision.  From  what  has  been  said  it  is 
obvious  that  all  that  is  required  is  a  substance 
which  has  a  low  interfacial  tension  towards  glass 
or  celluloid;  the  application  of  such  would  cause 
any  moisture  to  be  deposited  in  an  even  film,  so 
that  there  would  be  little  or  no  interference  with 
vision.  Much  work  was  done  on  the  subject  by  the 
Americans,  and  it  is  interesting  to  note  that 
attempts  were  made  to  compare  the  efficacy  of 
various  "  anti-dimiiiing "  compositions  by  deter- 
minations of  their  surface  tension,  with  not  always 
very  gratifying  results.* 

Such  are  some  of  the  more  obvious  applications 
of  wetting  power.  Doubtless  many  more  could  be 
discovered,  bul  perhaps  these  will  suffice  to  show 
that  the  wetting  power  and  interfacial  tension  are 
factors  well  worthy  of  the  attention  of  the  prac- 
tical man.  for  they  play  no  small  part  in  many 
branches  of  industry,  widely  diverse  in  character. 


•  See  J.  Ind.  Eng.  Chcm..  1019.  II.  1105.  1111. 
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Meeting  held  at  Grand  Hotel  on  December  6.  1919. 


MB.    JOHN  ALLAN   IN  THE   CHAIR. 


A     METHOD     OF     DETERMINING     THE 
RELATIVE     TEMPERATURES     OF     SPONTA- 
NEOUS IGNITION  OF  SOLID  FUELS. 

BY    F.    S.    SINNATT,    M.B.E.,    M.SC.    (TECH.),    F.I.C.,    AND 
BURROWS    JIO0RE,    M.SC.    (TECH.)    B.SC.    (ENG.)   A.I.C. 

The  investigation  was  designed  for  the  purpose  of 
obtaining  information  of  the  relative  spontaneous 
inflammabilities  of  certain  finely  divided  fuels,  and 
to  examine  the  influence  of  physical  and  chemical 
variations  of  the  fuels  upon  the  temperature  of 
ignition. 

The  conditions  under  which  the  experiments  were 
carried  out  were  considered  to  approximate  to  tlia 
treatment  received  by  fuels  previous  to  combustion 
in  a  stream  of  air,  when  used  for  pulverised  fuels. 
It  seems  possible,  however,  that  the  temperatures 
recorded  may  also  be  of  interest  in  the  study  of 
those  properties  of  coal  which  lead  to  ignition  when 
brought  into  heaps,  either  in  the  mine,  or  during 
storage.  With  the  exception  of  the  method  designed 
by  Wheeler  (Chem.  Soc.  Trans.,  1918,  113,  945),  no 
very  clear  indication  can  be  obtained  by  means  o: 
tests  of  the  liability  of  coals  to  undergo  heating, 
either  during  storage  or  in  the  gowf.  It  will  be 
seen  that  if  pulverised  fuels  are  to  be  widelv  used, 
it  is  desirable  to  have  a  rapid  method  available 
for  measuring  the  relative  ease  with  which  the  fuels 
will  ignite.  Upon  this  property  the  completeness 
of  the  combustion  in  a  given  space  will  depend 
largely,  and  also  the  degres  to  which  the  air  can  bo 
pre-heatcd  without  the  danger  of  pre-ignition 
occurring. 


proceeding,  we  feel  that  the  results  obtained  war- 
rant our  bringing  them  forward  at  the  present 
stage. 

It  is  not  our  intention  to  enter  into  a  discussion 
of  the  literature  of  this  subject;  comparatively  few 
experimenters  deal  directly  with  the  temperature 
of  spontaneous  ignition  of  coal,  and  we  are  only 
able  to  find  a  few  papers  which  actually  deal  with 
the  determination,  one  of  the  most  valuable  being 
that  of  Wheeler.  There  is,  however,  a  very  wide 
literature  dealing  with  the  chemical  aspect  of  the 
oxidation  of  coal. 

The  experiments  to  be  described  were  planned 
(a)  to  determine  the  relative  tendencies  to  sponta- 
neous ignition  in  oxygen  of  certain  finely  powdered 
fuels;  (ft)  to  examine  the  influence  of  the  degree  of 
fineness  of  the  particles  on  the  temperature  re- 
corded ;  (c)  to  examine  broadly  the  influence  of  the 
volatile  matter  upon  the  temperature  recorded.  For 
the  purposes  of  this  paper,  the  temperature  of 
spontaneous  ignition  in  oxygen  is  defined  as  that 
temperature  to  which  a  fuel  must  be  raised  for 
ignition  to  take  place  without  the  aid  of  external 
agents  of  inflammation. 


NITROGEN- 
OXYGEN  »_ 


Fig.     1. 


It  appeared  of  interest  to  attempt  to  elaborate  a 
simple  means,  necessarily  empirical,  by  which  some 
information  upon  this  intricate  subject  might  be 
gained,    and,    although    the    investigation    is    still 


Fig.  2. 


The  apparatus  used  for  the  experiments  was. 
similar  to  the  ignition  meter  designed  by  Harold 
Moore,  and  successfully  used  by  him  to  determine 
the  relative  ignition  temperatures  of  liquid  fuels 
(this  J.,  1917,  109). 

The  apparatus  consists  of  a  heavy  cast  iron  vessel, 
in  which  an  enclosed  nickel  crucible  may  be  raised 
to  any  desired  temperature.  It  is  shown  in  section 
in  Fig.  1.  Fig.  2  shows  the  arrangement  used  by 
us,  in  which  the  apparatus  is  contained  in  an 
asbestos-lined  box  to  eliminate  the  influence  of 
draughts.  The  oxygen  or  other  gas,  before  entering 
the  nickel  combustion  chamber,  traverses  the  U- 
shaped  tube,  bored  into  the  casting.  The  length  of 
this  pre-heating  tube  is  sufficient  to  raise  the  tem- 
perature of  the  oxygen  to  that  of  the  casting,  beforo 
it  comes  into  the  combustion  chamber.  A  thermo- 
meter is  placed  in  a  cylindrical  chamber,  so 
arranged  that  the  mercury  is  practically  directly 
below  tile  combustion  chamber.  The  casting  is 
deeply  grooved  at  the  bottom,  in  order  to  increase 
the  surface  exposed  to  the  flame  of  a  large  bunsen 
burner,  which  is  used  as  the  source  of  heat.  The 
oxygen  was  dried  by  passing  it  through  concentra- 
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phurio  acid.     I"  eeitain  experiments  nitro 

■en  w.i.s  Deeded  to  sweep  out  the  orucible,  and  a 

tnree-way  tap  was  attached  to  the  ignition  meter, 

d  could  be  passed  into  the 

tation  chamber  as  required.    Throughout  the 

experiments,    the    oxygen    was     supplied    to     the 

instrument  at  the  raw  of  three  bubbles  per  second, 

isured  over  a  period  of  80  Beconds, 

periments  indicated  that  approxi- 

in  the  «reight  ol  tip  charge  of  fuel 

iry  in  order  to  secure  reliable  compari- 

therefore  decided  to  introduce  the 

ombustion  chamber  from  a  "drop 

tubing,   8   in.    long  and   J   in. 

internal   diameter,    with    one   end    l>ciit    at    right 

T.he  most  suitable  shape  of  cup  was  found 

Us  experiment  to  have  s  diameter  about  5  ln.;  and 

about  fa  in.  The  cup  was  filled  by  dipping  it 
into  pulverised  fuel,   the  sharp  edge  of  a  spatula 

nan  drawn  across  the  ground  edges,  and  any 

particles  adhering    to    the    outside  removed. 

With  solid   fuels,  sifted   through  a  certain  size  of 

mesh  under  similar    conditions,  the    volume    eon- 

[>  is  approximately  the  same.    Bach 

of   the   samples  of  dust    examined    was   examined 

Dopically,    and,    with    the  exoeption   of   the 

Irish    peat    and    lie-    Fiisain,    particles    which    have 
p  issed  tin  i'  me  sizo  of  sieve  were  found  to 

■  lately  the  same  size. 

The    weight    of    fuel   contained     in     the   cup    was 
lined   for   two    widely  different   types  of  coal, 
namely,    Wigan   Alley   coal    and   Hoo   cannel   coal. 
With  a  -     I  (graded   to  pass  through  a  1/200 

.  the  average  weight  of  coal  contained  in  the 
cup    of    the    dropper   for    i  I    determinations  was 
gnu.,     the     greatest    weight     recorded    was 
■jim..  and  the  lowest  0*0050  grin.      With  Hoo 
eannel   eoal.   similarly   graded,   the   corresponding 
were    0"0067,  O'OOGl,  and    0'0055  grm.   re- 
spectively.    It    will    lie   observed    that   the   weight 
osntained  in  the  cup  is  fairly  constant,  although  it 
cannot  be  considered   free  from  error.     An  actual 
experiment      was      carried     out     in    the     following 
r  :  The  temperature  of  the  ignition  meter  was 
raised  until    the   reading  of   the  thermometer   was 
constant   and    the   flow    of    oxygen    exactly    three 
bubbles   per  second.        A   charge  of  coal  from   the 
dropper  was  then  introduced  into  the  crucible,  and 
a  time  record  was  kept  of  the  following  phenomena  : 
(1)   Commetii  i ment    of    visible  active  combustion; 
the  mass  glows.     (2)  Ignition,  as  manifested  by  an 
explosion  or  production  of  flame.     (3)  Extinction  of 
visible  combustion. 

The  especial  points  noted  were  the  time  interval 
before  Visible  combustion  or  glowing  occurs  and 
the  time  interval  before  explosive  or  inflammatory 
ignition  occurs.  The  progress  of  tho  combustion 
was  watched  through  the  central  hole  in  the  lid, 
and  the  residue,  after  visible  combustion  had 
ceased,  rcas  examined  preparatory  to  tho  introduc- 
tion of  a  fresh  charge. 

Wh.  n  a  determination  was  complete  the  delivery 
tube  for  oxygen  was  detached,  the  lid  covering  the 
combustion  chamber  unscrewed,  and  the  nickel 
crucible  taken  out,  and  its  contents  removed.  Thus, 
for  each  determination  the  rate  of  supply  of  oxygen 
and  the  condition  of  the  combustion  chamber  were 
appreciably  the  same. 

The    coals   examined    were:    Wigan    Arley    coal, 
i  Yard,  anthracite,  Hoo  cannel  (26°',  ash),  and 
'»'   coals  liable  to  produce  gob  fires  (Nos.  1  and  2). 

The  coal  was  pulverised  so  as  to  pass  through  a 

1/200  mesh  sieve  and  was  air-dried;  the  samples, 

with     the    exception    of    Hoo   cannel,   were  fairly 

frrwhly  mined,   e.<i.    not  mined   longer   than   three 

The  results  are  shown    in    tho    following 

-  :  — 


Wigan  Arley  coal. 


Time  In  seconds. 


Bxtlno- 

tlon. 


Glow. 


Ignition. 


Pemp. 
•0. 


Remarks. 


so 

70 

1    I 

100 

7J 

•Jim 

80 

160 

Yellow  llamo. 

l.'.n 

60 

too 

LM 

BO 

30 

10 

•j  in 

Wllmv      : 

70 

20 

30 

1  .in  1  v  powerful  explosion 

.... 

15 

26 

240 

\  rll'W  -U  hi!r   . 

to 

13 

23 

240 

60 

12 

16 

250 

"Fairly  powerful  explosion 

65 

10 

12 

271 

Yellow-white    flams, 

fulrly  powerful  explo- 
sion. 

60 

10 

14 

279 

54 

10 

1(1 

289 

60 

10 

16 

296 

66 

8 

38 

309 

explosion. 

66 

4 

36 

818 

Feeble  Ignition, 

39 

3 

11 

820 

ill  explosion. 

30 

o 

2 

335 

inlon  (blue- 
vllow-fiaine). 

»7. 

3 

4 

345 

40 

2 

2/14 

355 

4J 

1 

13 

366 

Feeble  explosion,  blue 
Same  at  11. 

40 

1 

1/11 

375 

Blue  Hume  at  11.  yellow* 

white  flame  at  1. 

48 

1 

1/18 

396 

4 'J 

1 

1 

396 

Wigan    yard  coal. 

Time  In  seconds. 

Temp. 

Extinc- 

Glow. 

Ignition. 

Remarks. 

tion. 

'C. 

50 

17 

35 

219 

48 

13 

30 

233 

Yellow  flamo. 

45 

11 

27 

•J  16 

Yellow  flame. 

42 

8 

28 

269 

Yellow-white  llamo. 

50 

7 

7/9 

271 

Y'ellow-whito  flame. 

46 

4 

23 

280 

65 

4 

26 

290 

Very  powerful  explosion 

45 

3 

28 

300 

50 

3 

18/21 

310 

Very  powerful  explosion. 
I'.lim  llame  at  21. 

48 

3 

3 

328 

80 

2 

2/25 

842 

Yellow-white  flame  at  2, 
Blue-white  flame  at  25. 

42 

Q 

36 

364 

35 

1 

20 

372 

31 

2 

18 

380 

Yellow-whito  blue  flame. 

45 

2 

2 

392 

45 

1 

1 

396 

Anthracite. 


Time  in  seconds. 

Temp. 

Extinc- 

Glow. 

Ignition. 

llemarks. 

tion. 

"C. 

246 







248 

113 

45 

— 

250 

125 

82 

32 

256 

140 

81 

31 

268 

Yellow  Same 

130 

29 

29 

267 

120 

23 

23 

278 

130 

17 

17 

287 

90 

19 

— 

206 

105 

17 

20 

300 

110 

15 

45/50 

310 

100 

12 

41 

821 

Yellow-white  flame. 

110 

12 

14 

332 

108 

9 

12 

342 

90 

6 

6 

350 

100 

6 

28/35 

862 

102 

6 

__ 

368 

120 

7 

50/58/70 

384 

Yellow-white  llamo  at  50. 
ltlue  flame  at  70. 

83 

4 

38 

388 

106 

5 

62 

800 

Yellow  white  blue  flame. 

121 

4 

85 

394 

111 

6 

17 

400 

Very  powerful  explosion. 

00 

6 

6 

412 

74  T 
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Hoo  cannel. 


Time  In  seconds. 


Extinc- 
tion. 


Glow.     |  Ignition. 


Temp. 

•C. 


Remarks. 


77 
90 
64 
45 
67 

60 

48 

35 

44 

40 

35 

58 

53 

63 

60 

97 

45 

45 

67 

63 

40 

46 

55 


33 
31 

22 
19 
19 

18 

16 

15 

13 

10 

10 

12 

10 

10 

7 

6 

3 

5 

2 

2 

1 


50/60 
45 
35 


38 


20/30 

20/30 

3/25 


225 
230 
244 
253 
258 

267 
274 
277 
290 
300 
310 
320 
334 
343 
350 
360 
374 
382 
391 
398 
400 
402 
404 


Yellow  flame. 

Yellow  flame  at  50. 
Blue  flame  at  60. 
Yellow  flame. 

Yellow  flame. 
No  ignition. 
No  ignition. 
No  ignition. 
No  ignition. 
No  ignition. 
No  ignition. 
Yellow-white  flame. 


Blue-yellow  flame  at  20. 
Blue  flame  at  30. 
Blue-violet   flame   at   3. 
Blue-white  flame  at  25. 


The   above    values    are    plotted    in    the    graphs, 

figThfMlowing  is  a  brief  analysis  of   the  above 

^I^alfthe  cases,  except  at  the  higher  tempera- 
tures glowing  in  the  mass  of  coal  commences  beiore 
Ignition  takes  place,  and  the  time  interval  before 
the  former  occurs  decreases  with  rise  in  tempera- 
ture The  variation  of  the  time  intervals 
before  ignition  takes  place,  compared  with  tne 
intervals  for  glowing  to  appear,  are  somewhat 
irregular  There  is  a  well-defined  temperature 
belotv  which  no  glowing  occurs  within  a  time  limit 


Coal  liable  to  produce  gob  fires,  No.  1. 


Remarks. 


Very  powerful  explosion. 

Powerful  explosion,  yel- 
low flame.  ^ 

Very  powerful  explosion. 
Yellow  flame. 


Very  powerful  explosion, 
Yellow-white  flame. 

Powerful  explosion,  yel- 
low-white flame. 

Very  powerful  explosion 

at  14. 
Verv  powerful  explosion. 

Yellow  blue  white  flame. 


Coal  liable  to  produce  gob  fires,  No.  2. 


Time  in  seconds. 


Extinc- 
tion. 


Glow.       Ignition. 


Temp. 

•C. 


Remarks. 


65 

40 

30 
30 

40 
39 

40 

35 
35 

35 
36 

36 

33 
35 
35 

37 
39 
40 
35 
29 
45 


12 
10 

10 

11 

5 


30 


13 

14 
13 
11 


223 

23S 

256 
265 

290 
308 
318 


4 

13 

329 

2 

2 

338 

2 

o 

345 

3 

S 

351 

3 

12 

360 

2 

2 

372 

2 

2/10 

379 

2 

10 

389 

2 

2 

391 

3 

3 

394 

2 

2/15 

397 

3 

11 

400 

2 

2 

404 

1 

1/15 

408 

Feeble  explosion,  yellow 

flame. 
Feeble  explosion,  yellow 

flame. 

Powerful  explosion,  yel- 
low-white flame. 


Powerful  explosion,  yel- 
low-white flame. 

Feeble  explosion,  yellow- 
white  flame. 


Powerful  explosion,  yel- 
low-white flame. 

Fairly  powerful  explosion 
Feeble    explosion,    blue 
white  yellow  flame. 


2"0    240     260     280     300    320     340    360     380    400   4i0 
Temperature.    Degrees  Centigrade. 

Fig.  3. — Glowing. 


f  601 


:.o 


■  in 


SO 


220    240     260    280      300      820    340     360      SS0     400    420 
Temperature.    Degrees  Centigrade. 
Fig.  4. — Ignition. 


Feeble  explosion. 


Feeble  explosion  at  1, 
powerful  explosion  at 
15,  blue-white  flame. 


180    200    220    240    260    280     300    320  .340    360    380    400 
Temperature.    Degrees  Centigrade. 
Fig.  5. — Arley. 
of  four  minutes,  and,  with  the  exception  of  Hoo 
cannel,  this  also  applies  to  the  .igajtion        In  the 
case  of  Hoo  cannel  (which  contains  26 A  of  ash)  an 
intermediate  range  of  temperature  exists,  at  which 
no  active  ignition  occurs. 
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In  the  coals  examined,  with  the  exception  of  the 
two  which  are  known  to  be  liable  to  gob  lires,  there 
appear  to  be  zones  of  temperature  at  which 
■poataneotU  ignition  occurs  alter  a  much  longer 
interval,  and  it  would  appear  that  coal  yields 
volatile  compounds  at  these  ranges  of  temperature, 
which  compounds  have  a  higher  temperature  of 
ignition  (oompare  tigs.  3  and  4).  It  is  suggested 
that  such  co.il.-i  may  possess  the  property  at  these 
temperatures  of  tending  to  extinguish  any  heating 
a  Inch  may  be  taking  place,  especially  where  the 
coal  is  in  masses,  and  the  oxygen  only  in  contact 
with  the  surface.  Where,  however,  coal  does  not 
evolve  such  compounds,  no  such  self-damping  action 
is  possible,  and  the  result  of  the  oxidation  would 
be  an  additive  one  consisting  of  glowing  of  the  solid 
■nbstanoee,  and  ignition  of  the  volatile  constituents. 
This  feature  of  the  work  requires  more  exhaustive 
examination. 
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200     220    240     200     280   300    320    340    360    380    400 
Temperature.    Degrees  Centigrade. 
Pig.  6. — Yard  coal. 


240     260      280    300    320     340     300     380     400 
Temperature.    Degrees  Centigrade. 
Fig.  7.— Anthracite. 
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220  240  260  280  300  320  340  360  380  400  420 

Temperature.    Degrees  Centigrade. 
Fig.  8.— Coal  liable  to  gob  fires,  No.  2. 

It  will  be  noticed  that  in  the  case  of  the  two  coals 
liable  to  gob  fires,  the  curves  of  spontaneous  glowing 
and  ignition  are  practically  parallel  (compare 
figs.    3,    4,    and    8),    but    there    were    very    clear 


ei  idenoea  of  the  spontaneous  ignition  occurring 
practically   at  the  same  interval  at   which  the  glow 

uas  visible:  in  ether  words,  the  volatile  compounds 
produced  from  theso  coals  were  more  eaeily 
inflammable  than  was  the  case  with  the  other  coals 
examined. 

In  order  to  obtain    an    idea    of    the    minimum 
tempor.itiii  h  substances  would  either  glow 

or  ignite,  a  time  limit  of  flour  minutes  was  adopted, 
and  the  lowest  temperature  at  which  substances 
would  glow  or  ignite  within  this  period  was  taken 
as  the  temperature  of  glowing  or  ignition.  The 
time  interval  was  decided  upon  as  being  sufficiently 
long  for  most  practical  purposes. 

The  values  obtained  for  a  number  of  substances 
are  given  below  :  — 


Minimum  temperat 

ures  In  oxygen.  CC. 

Glowing. 

Ignition. 

Solm  a 

figures. 

Uramo's 
figures. 

Anthracito  coal  .. 

250 

258 

41(1 

600 

lloo  cannol  coal 

225 

230 

U  Igan  Arley  coal 

184 

188 

C   370 

\\  i^;m  vard  coal 

219 

219 

i     to 

Indian  coal 

242 

242 

(.    425 

Coal  liable  to  gob  Arcs, 

No.  1 

228 

228 

Coal  liable  to  gob  fires. 

No.  2 

228 

228 

Gas  coke 

Above 
398 

Above 
398 

Above 
396 

Above 
396 

Wood  charcoal 

248 

248 

Irish  peat 

300 

300 

Cellulose 

324 

324 

360 

i  us:iiu 

367 

367 

1'aralhn  wax 

246 

310 

Influence  of  the  degree  of  fineness  of  the  particles 
of  the  coal  upon  the  minimum  temperature  at 
which  spontaneous  glowing  occur*. 

Early  in  the  experiments  it  was  found  that  the 
degree  of  fineness  of  the  fuel  had  a  considerable 
influence  upon  the  minimum  temperature  at  which 
spontaneous  glowing  would  occur,  and  preliminary 
observations  have  been  made  to  ascertain  broadly 
the  influence  of  the  degree  of  fineness  of  the  fuels 
examined.  The  results  are  recognised  as  being 
quite  preliminary,  but  as  they  show  that  the  degree 
of  fineness  is  a  most  potent  fqctor,  it  is  desirable 
to  place  them  on  record  at  once. 

Minimum  temperature  at  which  spontaneous 
glowing  occurs. 


Degree  ol  Fineness. 

Description. 

1/200 

1/100  to  1/200 

Mixture  of  2 

parts  I  ZOO 

&  1  part 

1/100—1  200 

Indian  coal 

Coal  liable  to  gob  fires. 
Do.            do. 

No.  1 

No.  2 

Temp.         Temp, 
°C.                "C. 
240         Above  380 
229          Above  390 
219         Above  396 
232                     346 
225                       298 

Temp. 

212 
277 

253 

It  will  be  observed  that  coal  pulverised  to  pass 
through  a  1/100  to  1/200  mesh  sieve  did  not  com- 
mence to  glow  at  a  temperature  below  about  400°  C. 
within  four  minutes,  whereas,  when  pulverised  to 
pass  through  a  1/200  mesh  sieve,  glowing  com- 
menced at  a  much  lower  temperature.  Further, 
that  mixtures  of  fine  and  coarse  material  appear  to 
commence  to  glow  at  a  temperature  approximating 
more  closely  to  the  glowing  temperature  of  fine 
material  than  to  that  of  the  coarse  material. 


76  T 


SINNATT  &  MOORE— SPONTANEOUS  IGNITION  OF  SOLID  FUELS. 


[Mar.  31,  1930. 


The  influence  of  the  volatile  matter  present  in  the 
fuel  upon  the  temperature  at  which  sponta- 
neous ignition  occurs. 

The  results  recorded  up  to  the  present  indicate 
that  the  inflammatory  or  explosive  ignitions  which 
coincide  with,  or  follow,  the  initial  glowing  of  the 
fuel,  are  associated  to  a  degree  with  the  volatile 
matter  present  in  the  fuel.  It  was  therefore 
thought  desirable  to  place  on  record  some  experi- 
ments we  have  commenced  upon  the  influence  of 
the  volatile  matter  upon  the  liability  of  the  fuel  to 
glow  or  ignite  spontaneously.  It  was  thought  that 
if  a  charge  of  fuel  could  be  maintained  at  a  fixed 
temperature  in  the  crucible,  under  conditions 
which  would  simultaneously  preclude  the  oxidation 
and  assist  the  expulsion  of  the  volatile  matter,  and 
the  residual  material  at  once  examined  to  de- 
termine the  temperature  of  spontaneous  inflam- 
mation and  glowing,  that  the  resulting  observations 
might  be  compared  with  those  obtained  by  a  blank 
experiment,  using  oxygen  alone  at  the  same  tem- 
perature. The  apparatus  was  therefore  arranged 
so  that  nitrogen  could  be  passed  into  the  combustion 
crucible,  and  by  merely  reversing  the  three-way  tap 
a  supply  of  oxygen  could  be  at  once  introduced. 
The  nitrogen  used  was  freed  from  oxygen  by  passing 
it  through  two  bottles  containing  alkaline  pyro- 
gallic  acid,  and  the  rate  of  flow  was  six  bubbles  per 
second.  The  nitrogen  was  passed  in  at  this  rate  in 
order  to  have  a  distinct  sweeping  action  and  yet  not 
disturb  the  charge  in  the  crucible.  The  ignition 
meter  was  raised  to  any  required  temperature,  the 
nitrogen  turned  on,  and  a  charge  of  coal  introduced 
from  the  dropper.  The  coal  was  kept  for  15 
minutes  in  the  supply  of  nitrogen.  At  the  end  of 
the  period  determined  upon  the  supply  of  nitrogen 
was  interrupted  and  oxygen  introduced  into  Ihe 
crucible  at  three  bubbles  per  second.  The  time  in- 
terval before  glowing  or  ignition  occurred  was  then 
determined.  The  crucible  was  at  once  emptied 
from  any  residue,  and  a  fresh  charge  or  blank  was 
dropped  into  it,  having  the  oxygen  continually 
flowing.  The  process  was  repeated  for  different 
temperatures,  and  the  results  are  given  in  the 
following  table :  — 


the  fuels  (except  Hoo  cannel)  which  had  been  pre- 
viously exposed  to  nitrogen  failed  subsequently  to- 
glow  or  ignite  in  oxygen  within  the  time  interval 
of  four  minutes,  whereas  the  control  samples 
examined  immediately  afterwards  behaved  exactly 
as  we  have  previously  recorded.  In  the  case  of 
Hoo  cannel,  glowing  and  sometimes  ignition  wa& 
observed  for  the  charges  exposed  to  nitrogen  at 
temperatures  of  830°  to  380°  C,  i.e.,  considerably 
above  the  minimum  temperatures  previously 
recorded.  In  all  cases  the  actual  ignition  which 
occurred  was  of  a  less  inflammatory  or  explosive 
character  when  the  coals  had  been  heated  in 
nitrogen. 

The  conclusion  to  be  deduced  from  these  observa- 
tions is  that  the  volatile  matter  of  the  coal  has  a 
considerable  influence  upon  the  liability  of  the  fuel 
to  glow.  The  non-appearance  of  glowing  in  the 
case  of  the  nitrogen-treated  charges  appears 
especially  important  where  the  material  has  only 
been  heated  to  temperatures  not  appreciably  above 
the  minimum  temperatures  previously  recorded  for 
glowing  to  occur,  and  it  would  therefore  appear 
that  the  oxidation  of  the  volatile  constituents 
evolved  contributes  very  largely  to  the  heating 
effect,  which  leads  to  the  mass  of  coal  becoming 
heated,  and  consequently  to  the  production  of  a 
glow. 

We  wish  to  suggest  that  the  minimum  tempera- 
ture for  glowing  to  occur  in  coals  may  be  of  use  in 
comparing  the  relative  ease  with  which  coal  will 
undergo  oxidation.  It  is  our  intention  to  examine 
coals  which  are  liable  to  undergo  ignition  during 
storage,  and  others  which  produce  gob  fires.  It 
seems  possible  that  the  curves  indicating  the  time 
interval  at  which  coals  will  glow  at  different 
temperatures  ma}'  be  a  means  for  characterising 
coals.  Further,  the  experiments  have  afforded 
direct  evidence  that  fineness  of  the  material  has 
an  influence  upon  the  tendency  to  spontaneous 
ignition  and  glowing,  and  that  if  the  particles  are 
present  in  suflicent  proportions  the  temperature  at 
which  the  mass  will  glow  is  determined  largely  by 
the  proportion  of  the  fine  material  present.     The 


Air-dried 

Exposed  to  uitrog 

No.  of  seconds 
before  glowing. 

sn  for  15  mins.  before  admission 
of  oxygen. 

Remarks. 
F  =  8ame. 
E  =  explosion. 

Temp.. 
°C. 

No  previous  exposure  to  nitrogen  before 
admission  of  oxygen. 

Baniple. 

No.  of  seconds 
before  glowing. 

Remarks. 

Arley  coal 
200  mesh. 

20 

10 
35 

Feeble  E  at  20  sees.  Yellow  F. 

Feeble  E  at  10  sees. 

Residue  partly  ash. 

No  glowing. 

No  glowing. 

No  glowing ;  unburnt  residue. 

398 

378 

285 
240 
226 
260 

1 

1 

3 

13 

25 

8 

More  powerful  E  at  4£  sees 
Blue  F. 

More  powerful  E  at  25  sees. 
Explosion  at  25  sees. 

Anthracite  coal 
200  mesh. 

No  glowing. 

No  glowing. 
No  glowing 
No  glowing. 

388 
362 
325 
300 

7 

12 
22  ' 
30 

Yellow  F. 

Feeble  E. 

Hoo  cannel 
200  mesh. 

8 
10 

11 

Feeble  E  at  12  sees. 
Very  feeble  E  at  12  sees. 

Very  feeble  E. 
No  glowing. 

382 
363 

340 
270 

1 

3 

3 
16 

Fairly  powerful  E. 
Fairly  powerful  E. 

No  ignition. 
No  ignition. 

Irish  peat 
200  mesh. 

20 

No  glowing ;  residue  charred. 
No  glowing ;  residue  charred. 

890 
385 
350 

1 
1 
2 

Cellulose 
200  meeh. 

15 

No  glowing ;  residue  charred. 
No.  glowing ;  residue  charred, 
Feeble  E  at  15  sees. 

396 
369 
340 

1 

1 

30 

Powerful  E  at  30. 

Fusain 

200  mesh. 

No  glowing 
No  glowing. 

389 

370 

6 

10 

Yellow  F. 

It  may  be  observed  that  at  temperatures  only 
slightly  above  the  minimum  temperatures  pre- 
viously recorded  for  the  occurrence  of  glowing,  all 


results  also  iadicate  that  the  volatile  constituents- 
evolved  at  any  particular  temperature  have  a  cen- 
siderable  influence  upon  the  temperature  at  which 
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spontaneous   glowing  occurs.     The   work   is   being 
continued  along  a  number  of  lines. 

Wo  have  to  th.ink  Mi.-*  P.  Wray  for  help  during 
tbe  final  preparation  ol  this  paper,  and  are  indebted 
bo  th>>  Lancashire  and  Cheshire  Coal  Research 
Association  for  supplying  ua  with  the  samples  ol 
oo.»l  used  in  the  work. 

Discussion. 

Mh.  .'.  DbumMONTJ  Paton  said  that  if  reference 
to  the  work  done  by  Mr.  Lomax  and 
be  Bpeaker)  it  would  bo  found  that  a 
solution  for  certain  of  Captain  Sinnatt's  curves 
was  already  provided  by  an  examination  of  the 
halations  of"  tne  volatile  constituents  as  manifested 
in  photomicrographs.  The  various  agents  from 
which  these  halations  «ere  obtained  had  already 
been  stated,  and  the  three  peaks  on  the  curve 
shown  were  dependent  upon  three  regions  from 
which  the  volatile  matter  was  evolved,  namely,  the 
paraffinic.  the  cresylio,  and  benzenoidal.  An 
examination  of  tho  oxidation  effected  and  the 
ignition  temperatures  of  the  gases  evolved  and  the 
sources  ol  production  would  probably  suggest  many 
reasons  for  the  glow  and  the  explosive  effects.  It 
II  known  tJiri t  in  gob  coals,  or  coals  which 
i  fires,  these  effects  were  usually  aceom- 
1  In  a  high  pen  •  mage  of  oxygen,  and  this  was 
necessarily  the  firsi  source  of  supply  for  spontaneous 
ignition.  With  regard  to  the  damping-down  effect, 
it  was  well  known  also  that  any  of  tbe  constituents 
mentioned  could  be  emitted  from  a  coal  on  a  red-hot 
bed  without  being  ignited,  this  being  dependent 
upon  the  rate  of  emission  of  the  same  gases.  The 
structure  of  coal,  ai  shown  by  photomicrographs, 
very  often  explained  the  rate  of  emission,  and  the 
halation  and  colour  eifect  would  also  define  the  zone 
in  which  they  existed  and  the  temperature  at  whicli 
would  be  emitted.  A  damp  or  saturated 
hydrocarbon  gas  would  not  ignite  in  an  atmosphere 
where  it  was  in  excess,  and  especially  in  regions  and 
atmospheres  with  a  large  amount  of  vapour  or 
steam  accompanying  the  emission  of  the  hydro- 
carbon. 

Mh.  GlBSOM  asked  whether  tho  same  time  was  taken 
in  connection  with  the  coarse  material  and  whether 
tho  mcthsd  of  grinding  and  pressure  were  identical ; 
also  whether  the  same  sieves  had  been  used,  whether 
they  were  standard  gauze,  and  whether  the  method 
of  sifting  was  standardised.  The  degree  of  coarse- 
ness of  the  coal  was  extremely  important.  He  sug- 
gested the  advisability  of  tests  to  ascertain  whether 
the  fineness  or  coarseness  agreed  bv  using  a  totally 
different  method. 

Mr.  W.  Payman  suggested  that  instead  of  leaving 
the  coal  at  the  bottom  of  the  cruciblo  it  might  be 
permitted  to  fall  through  the  hot  gas.  Gases 
evolved  from  the  dust  were  not  always  present  in 
dust  explosions,  these  being  obtainable  with  char- 
coal. With  coal  that  was  falling  through  a  gas 
mixture  it  might  be  possible  that  ignition  would 
take  place  at  a  much  different  temperature.  In 
the  case  of  coal  burning  in  air  in  any  type  of  in- 
dustrial burner  there  was  quite  an  efficient  mixture 
of  the  coal  dust  and  the  air.  He  thought  there 
was  not  such  a  free  access  of  oxygen  to  a  gob  fire 
when  it  was  starting  as  there  was  in  the  case  of 
the  experiments  under  review. 

Mh.  TiiTsw  ell  asked  whether  the  absence  of 
glowing,  observed  with  certain  coals  after  previous 
treatment  in  nitrogen,  could  not  be  more  easily 
explained  by  the  changed  state  of  the  coal  after 
heat  treatment,  reducing  its  capacity  for  absorption 
of  oxygen,  rather  than  by  the  assumption  that  the 
glowing  was  caused  by  the  combustion  of  tho 
volatile  decomposition  products  of  the  coal. 

Dr.  H.  F.  Coward  said  that,  so  far  as  he  was 
aware  no  other  serious  attack  on  the  present 
problem   had   been   attempted.       The  most  severe 


criticism  ho  could  make  was  that  tho  authors  were 
not  measuring  tho  ignition  temperature  of  coal; 
they  were  measuring  the  ignition  temperature]  in 
the  defined  oip  u  .  of  the  most  inflammable 

portion  of  I  nts  ol   the  vessel,  and  these  con- 

sisted of  gas,  vapour,  and  pain. illy  carbonised  coal. 
The  measurement  of  the  ignition  temperature  of 
coal  itself  was  an  extremely  difficult  problem.  Coal 
underwent  slon  exothermic  oxidal  on  is  contact 
with  air  at  low  temperatures,  and  if  it  were  con- 
tained in  an  enclosure  the  heat  conductivity  of  the 
walls  of  which  was  zero,  the  coal  must  ultimately 
inflame.  That  was  an  extreme  case  unattainable 
experimentally,  and  in  practice  a  compromise  had 
been  adopted  in  the  definition  of  the  ignition  tem- 
perature as  that  temperature  at  and  above  which 
very  rapid  self-heating  occurred  ill  tho  reacting 
mixture,  so  that  inflammation  was  ob  erved  within 
a  small  fraction  of  a  second  after  the  materials  had 
been  brought  to  that  temperature.  Tho  authors 
had  not  been  observing  Ibis,  but  they  had  been  de- 
termining another  very  important  constant  con- 
nected with  the  decomposition  and  ignition  of  coal, 
and  this  might  perhaps  bo  better  described  by 
another  name  than  ignition  temperature,  but  it 
would  lose  nono  of  its  significance  thereby.  He 
(the  speaker)  had  just  used  tho  word  "  constant," 
which  he  understood  from  Mr.  Sinnatt  was  ap- 
plicable if  the  standard  apparatus  were  used  in  the 
standard  way.  In  addition  to  those  dotails  of 
standardisation  mentioned  by  the  authors,  they 
would  perhaps  find  that  other  observers  using 
exactly  the  same  methods  would  get  different  re- 
sults for  one  and  the  same  coal,  even  if  each  used 
sieves  of  the  same  nominal  size  for  grading  the 
coal.  Tho  fineness  of  the  sifted  coal  depended  on 
the  dimensions  of  the  spaces  between  the  wires,  and 
these  were  governed  by  the  diameters  of  the  wires 
themselves,  as  well  as  by  the  number  of  wires  per 
inch. 

('apt.  Sinnatt  said  that  it  was  intended  to 
examine  the  effect  of  the  chemical  composition 
of  the  coal  upon  the  results,  and  it  would  b» 
necessary  to  include  an  examination  of  the  struc- 
ture of  the  coal  as  indicated  by  the  micro- 
scope. As  the  method  was  empirical  in  character, 
every  detail  was  carried  out  under  similar  condi- 
tions, the  same  sieves  and  manner  of  grinding  and 
sifting  were  used  throughout  the  experiments.  The 
ooal  used  was  freshly  mined  and  the  moisture 
present  was  standardised.  In  one  rase  a  sample  of 
coal  (Arley)  was  exposed  to  the  air  for  throe  months 
in  a  fine  state  of  division  and  then  tested,  when 
values  much  higher  than  those  given  by  the  freshly 
mined  coal  were  obtained.  Until  further  evidence 
had  been  brought  together  it  was  difficult  to  explain 
the  increase  in  temperature  of  glow  and  ignition 
found  after  heating  tho  coal  in  nitrogen  in  view  of 
the  fact  that  the  temperature  to  which  the  coal  was 
heated  never  exceeded  about  350°  C.  When  two 
points  were  found  on  the  ignition  curve  two  ex- 
plosions had  occurred.  Their  object  in  devising  the 
test  had  been  to  keep  the  apparatus  and  method  of 
manipulation  as  simple  as  possible,  as,  in  their 
opinion,  the  determination  of  the  temperature  of 
glow  (and  of  ignition)  must  in  its  essentials  remain 
an  empirical  one  until  our  knowledge  of  the  con- 
stitution of  coal  is  much  more  extensive  than  it  is 
at  present. 

Mr.  Harold  Moore,  referring  to  tests  made  by 
himself  when  designing  the  instrument,  said  that 
it  was  surprising  how  little  the  results  were  affected 
by  such  variations  as  halving  or  doubling  the  quan- 
tity of  the  charge  put  in,  using  from  one  quarter  to 
four  times  the  normal  quantity  of  oxygen  per  unit 
of  time,  and  also  by  the  catalytic  effect  of  the  sur- 
face of  the  ignition  chamber.  The  original  cruoible 
was  made  of  platinum,  while  later  on  porcelain, 
silica,  aluminium,  copper,  and  other  crucibles  were 
used.     In  no  case  did  the  variation  exceed  2°  on 
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the  ignition  readings  when  the  readings  were  some- 
what about  300°  C,  so  that,  though  the  test  was 
empirical,  there  was  something  to  be  said  in  favour 
of  that  type  of  apparatus.  He  thought  the  peaks 
on  Captain  Sinnatt's  curves  could  be  explained  by 
the  generation  of  certain  hydrocarbons  or  other 
organic  compounds.  The  simple  hydrocarbons, 
methane,  ethane,  and  so  on,  had  considerably  higher 
ignition  temperatures  than  the  temperatures  at 
•which  Captain  Sinnatt  was  working,  and  might 
"blow  out"  the  flame  or  "dilute  down"  the 
oxygen  mixture  until  there  was  such  a  low  concen- 
tration that  the  ignition  point  was  raised.  In- 
cidentally, it  could  be  expected  that  dilution  of  the 
oxygen  from  100  %  down  to  50  %  would  greatly  affect 
the  result.  During  the  course  of  experiments  with 
aircraft  engines,  in  which  the  exhaust  gases  were 
being  trapped  in  the  cylinder  in  order  to  raise  the 
ignition  point  of  the  mixture,  a  certain  number  of 
tests  were  made,  and  he  was  surprised  to  find  that 
on  diluting  the  oxygen  from  98%  to  30%  or  40% 
the  ignition  point  was  only  affected  about  2°  C. 
The  carbon  dioxide  was  in  these  experiments  sup- 
posed to  represent  the  exhaust  gas.  Experiments 
conducted  in  air  gave  much  less  regular  results. 
The  ignition  point  of  a  mixture  of  two  volatile  com- 
pounds was  a  much  more  complex  matter  than 
might  appear  at  first  sight. 


Meeting  held  at  Grand  Hotel  on  January  9,  1919. 


MR.  JOHN  ALLAN*  IN*  THE  CHAIE. 


A  NEW  INSTRUMENT  FOR  MEASURING 

VAPOUR  TENSION. 

BY    HAROLD    MOORE,    M.SC.TECH. 

The  determination  of  the  volatility  of  motor 
spirit  has  hitherto  been  carried  out  by  fractional 
distillation,  but  this  test  is  only  an  indirect  indica- 
tion of  the  behaviour  of  the  spirit  in  the  engine. 
In  the  jet  carburetter  of  the  present  day  the  ratio 
between  the  amounts  of  fuel  in  the  liquid  and  in 
the  gaseous  state  determines  the  ease  of  starting 
under  standard  conditions,  and  the  "  flexibility  " 
of  the  engine  whilst  running  at  varying  loads  and 
speeds. 

The  proportion  of  fuel  volatilised  is  dependent 
upon  the  vapour  tension  of  the  fuel,  and  the  vapour 
pressure  also  requires  to  be  determined  in  the 
valuation  of  motor  spirits.  The  standard  method  of 
determining  vapour  pressures  of  liquids  is  by  means 
of  a  barometer  enclosed  in  a  water  jacket  to  enable 
the  temperature  to  be  regulated.  The  liquid  to  be 
tested  is  introduced  under  the  lower  end  of  the 
barometer  tube  by  means  of  a  pipette,  the  end  of 
which  has  been  bent.  The  fall  in  the  mercury 
column  after  equilibrium  has  been  established  gives 
the  vapour  pressure  at  the  temperature  of  the  ex- 
periment. 

This  method  is  accurate  and  reliable  and  is  most 
suitable  when  a  very  low  degree  of  experimental 
error  is  essential.  It  is,  however,  very  tedious  to 
clean  out  and  re-assemble  the  apparatus,  and  for  this 
reason  the  method  has  not  found  use  in  technical 
work.  Redwood  and  Thomson  devised  a  simple  form 
of  instrument  for  gauging  the  relative  vapour 
pressures  of  motor  spirits.*  but  this  does  not  give 
true  vapour  pressure  readings. 

After  experiments  with  various  types  of  instru- 
ment, one  of  which  is  described  in  the  "  Automobile 
Engineer"  of  September  and  October,  1918,  the 
author  devised  the  apparatus  shown  in  the  accom- 


panying figure.  This  consists  of  two  tubes  of  about 
J  in.  bore  and  about  800  mm.  long,  connected  to 
each  other  and  to  a  levelling  bottle  by  means  of  a 
Y-piece  and  thick-walled  rubber  tubing.  The  two 
tubes  are  clamped  in  a  vertical  position  and  have 
mercury-sealed  cocks  at  their  upper  extremities. 
One  of  the  tubes  is  surrounded  by  a  water  jacket  in 
which  a  thermometer  is  suspended. 


•  See  V  B  Lewes.  ,T.  Soc.  Arts.  1915,  61.  760. 


Figl. 


When  the  levelling  bottle  is  raised,  the  two  cocks 
opened,  and  mercury  flooded  into  the  cups  attached 
to  the  cocks,  and  then  the  cocks  closed  and  the  level- 
ling bottle  sufficiently  lowered,  two  barometers  are 
formed.  The  method  of  making  a  determination  is 
as  follows:  One  cup  is  filled  with  motor  spirit;  a 
small  amount  (measured  by  a  mark  below  the  cock) 
is  passed  into  the  tube,  and  sufficient  mercury  after- 
wards placed  in  the  cup  to  ensure  an  effective  seal. 
The  levelling  bottle  is  then  lowered,  when  the  baro- 
metric height  may  be  read  from  the  empty  tube, 
whilst  the  jacketed  tube  containing  the  motor 
spirit  gives  a  reading  which  is  the  barometric 
height  minus  the  vapour  pressure  of  the  motor 
spirit  at  the  temperature  of  the  experiment.  The 
difference  in  height  between  the  two  tubes  is  the 
vapour  pressure  reading.  It  is  necessary  for  ac- 
curate readings  to  make  a  correction  for  the  density 
of  the  mercury,  but  on  the  motor  spirit  tests  in 
question   this  was  not  done,   as  the  quantity  was 
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considerably    less    than    the    normal    experimental 
error. 

When  it  is  necessary  to  make  a  trial  ol  a  new  sub- 
tin-  tube  is  best  cleaned  by  repeated  washing 
with  the  substance  about  to  bo  tested.  Alter  each 
wash  tlic  mixture  is  removed  by  Hooding  it  into  the 
cup  and  absorbing  in  filter  paper.  Where  two  sub- 
-  arc  insoluble  in  each  otlu  r  tbo  washing 
method  may  be  modified  by  the  use  of  an  inter- 
mediate substance  which  is  soluble  in  both. 
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importance  to  the  -in. but  of  motor  fuels,  as 

any  method  of  raising  vapour  pressure  is  of  great 
value.       In  cases  whei  pour  pressure  ex 'I 

the  necessary  value  there  may  bo  found  plenty  of 
cheap  luels  which  can  be  added  to  bring  about  the 
jary  reducl  ion  in  volatility. 

From   these  considerations    it    was    deemed  ad- 
visable to  work  out  the  vapour  pressures  of  mixtures 

of  important  fuels  with  \ar.\ne  s  and  at 

varying  temperatures.  The  temperature  was  con- 
trolled by  passing  the  water  through  a  beating  coil 
before  it  entered  the  jai  ke1  until  a  temperature 
slightly    in  thai    desired    for   the    highest 

reading  had  been  attained.  The  current  was  then 
discontinued  and  the  readings  taken  as  the 
apparatus  slou  ly  l  ouh-d. 
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The  vapour  pressure  increases  with  rise  of  tem- 
perature, and  tbo  results  are  boat  shown  in  the 
form  of  a  graph,  in  which  temperature  and  vapour 
pressure  are  the  components. 

Tho  laws  governing  vapour  pressures  of  mixed 
substances  are  somewhat  complex,  and  a  mixture  of 
two  soluble  substances  is  liable  to  givo  a  vapour 
in  either  lower  than  that  of  either  con- 
stituent or  greater  than  that  of  cither  constituent. 
and  may  approach  the  sum*  of  the  vapour  pressures 
of  the  substances  at  the  given  temperature.  Cases 
in  which  the  latter  phenomenon  is  shown  arc  of  ex- 


Fig.   4. 


The  vapour  pressure/temperature  graphs  for  ben- 
zene (orystallisable),  petrol  (Pratt's  "  Perfection  "), 
and  alcohol  are  shown  in  Fig.  2.  The  diagram  for 
mixtures   of   98%    abohol    with    benzene   (crystal- 

lisable)  at  various  temperatures  is  shown  in  Fig.  8, 
the  vapour  pressure  being  plotted  against  composi- 
tion. Similar  curves  for  alcohol-petrol  mixtures 
have  been  prepared,  and  the  results  arc  shown  in 
the  curve  in  Fig.  4. 

The  experimental  error  when  making  determina- 
tions on  water  was  only  about  3  mm.,  bui  with  th(    e 

mixed  motor  spirits  the  error  is  undoubtedly  much 
greater.  In  mixtures  containing  petrol  a  slight 
amount  of  gas  is  formed,  which  is  not  re-absorbed 
by  increasing  the  pressure.  This  gas  cannot  be 
formed  by  leakage  of  the  cocks,  as  it  forms  within 
one  minute  of  taking  reading  ,  whereas  the 
apparatus  can  be  left  charged  under  vacuum  for 
many  hours  without  any  leakage  Incoming  ap- 
parent. The  results  have  not  the  degree  of 
accuracy  which  is  desirable  for  this  class  of  work, 
but  the  essential  point  was  to  find  the  direction  of 
the  curves  of  pressures  for  various  mixtures,  and 
the  general  tendency  is  clearly  indicated  in  the 
graphs. 

Discussion. 

Mr.  Morton  said  in  regard  to  the  permanent  gas 
dissolved  that  ho  had  found  it  necessary  to  take  two 
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readings  on  a  barometer  tube — one  where  the  liquid 
was  at  the  top  of  the  tube  and  one  where  it  was  at 
the  bottom.  The  amount  of  gas  dissolved  could  then 
be  calculated  when  dealing  with  a  pure  substance. 
To  obviate  errors  due  to  dissolved  air,  some  of  the 
liquid  should  be  introduced  into  the  barometer  tube 
and  the  mercury  lowered  until  it  was  at  the  bottom 
of  the  barometer  tube  and  most  of  the  dissolved  air 
had  been  released  ;  the  liquid  and  the  mercury  should 
then  be  made  to  rise  rapidly  and  a  small  amount  of 
the  liquor  allowed  to  pass  through  the  top,  when 
the  cock  should  be  closed.  A  repetition  of  this  pro- 
cedure would  remove  all  dissolved  air.  He  asked 
how  the  difficulty  in  regard  to  grease  on  the  stop- 
cocks was  overcome.  He  had  had  to  devise  an  ap- 
paratus without  stopcocks.  In  most  of  the  deter- 
minations the  chief  difficulties  were  caused  by  the 
amount  of  dissolved  air  always  present  in  any 
liquid  and  by  using  too  small  an  amount  of  liquid 
for  the  estimation. 

Mb.  Gibson  said  that  the  approximately  straight- 
line  petrol  graph  did  not  agree  with  results  he  had 
obtained  within  the  past  few  months,  using  an 
ordinary  tube  method,  dealing  with  a  petrol  con- 
taining in  some  cases  5%  of  very  light  volatile  con- 
stituent, and  up  to  20,  30,  and  40%.  The  stopcock 
question  was  a  difficult  one.  What  guarantee  was 
there  that  no  leakages  or  evaporation  occurred  with 
very  light  constituents? 

Captain  F.  S.  Sinnatt  asked  if  the  effect  of 
naphthalene  upon  the  vapour  pressure  of  motor 
spirits  had  been  tested.  What  was  the  effect  of  a 
small  quantity  of  heavy  or  high  boiling  material 
upon  the  curves  obtained  ? 

Mr.  Moore,  in  reply,  said  he  had  entertained  the 
opinion  that  the  gas  formed  was  natural  gas  in 
solution.  It  was  quite  possible,  even  if  compressed, 
natural  gas  had  not  been  used  in  the  mixture  to 
make  up  the  motor  spirit  (which  he  did  not  think 
was  so  in  the  case  of  Perfection  spirit),  that  some 
natural  dissolved  gas  might  come  through  in  the 
distillation  process.  He  had  not  analysed  the  gas 
itself.  He  had  tried  to  remove  the  gas  by  subjecting 
the  spirit  to  a  vacuum  and  then  blowing  it  out 
afterwards,  and  certainly  after  the  gas  was  once 
removed  no  more  was  formed.  When  a  6mall  bead 
of  gas  was  left  in  the  top,  if  the  mercury  were 
raised  a  little  higher  and  the  gas  blown  out  sufficient 
liquid  was  left  in  the  tube  to  give  a  reading, 
and  no  gas  would  be  formed.  He  questioned,  how- 
ever, whether  such  a  course  was  permissible,  since 
it  was  desired  to  test  the  spirit  as  it  actually 
existed.  A  similar  curve  with  a  slightly  higher 
vapour  pressure  was  obtained  if  the  gas  was  not 
extracted.  The  stopcocks  were  sealed  with  mercury, 
and  even  if  the  apparatus  were  left  for  four  or  five 
hours  there  was  less  than  i  mm.  loss.  When  the 
cocks  had  been  well  ground  in,  even  after  the  lapse 
•of  a  month,  the  leakage  was  mercury  leakage  and 
not  air  leakage.  A  small  quantity  of  a  very  vola- 
tile constituent  raised  the  vapour  pressure  a  great 
deal.  The  measurements  of  level  were  taken  by  a 
rule  placed  directly  behind ;  there  was  no  necessity 
to  use  measuring  instruments,  as  most  of  the  ex- 
perimental  error  was  much  greater  than  the  error  in 
actually  reading  the  columns.  He  had  not  prepared 
curves  in  the  case  of  naphthalene  mixtures.  The 
vapour  pressures  of  naphthalene  itself  had  been 
published  in  Sehmitz's  book  on  liquid  fuels.  A  small 
quantity  of  heavy  substance  did  not  appear  to  affect 
the  readings  appreciably.  Evaporation  did  not 
affect  tberesults  once  the  instrument  was  filled.  In 
his  experiments  the  material  was  only  exposed  for 
10  io  30  seconds  prior  to  the  beginning  of  the  ex- 
periment. The  duration  of  the  actual  experiment 
was  three  hours.  During  the  whole  of  that  time  no 
more  of  the  volatile  liquid  was  taken  from  the 
upper  cup  into  the  tube,  it  acting  only  as  a  seal. 


Nottingham  Section. 

Meeting  held  on  February  4,  1920. 


MR.    F.    H.    CARR  IN   THE    CHAIR. 


NOTE  ON  THE  REICHERT-MEISSL- 
POLENSKE  METHOD. 

BY  H.  DROOP  RICHMOND,  F.I.C.,  AND  G.  F.  HALL,  M.B.E. 

The  directions  given  by  Polenske  (Z.  Unters. 
Nahr.  Genussm.,  1904,  7,  273;  this  J.,  1904,  387) 
are  very  explicit  and  appear  to  be  adhered  to 
generally,  but  in  two  respects  analysts  are  prone 
to  introduce  slight  modifications,  i.e.,  in  the  time 
of  distillation  and  the  temperature  to  which  the 
water  in  which  the  flask  containing  the  distillate 
is  cooled.  Indeed  it  appears  general  to  depart  from 
Polenske's  prescribed  temperature  of  10°  C,  and 
most  of  the  text-books  give  15°  C.  as  the  tempera- 
ture of  cooling.  Both  these  points  have  been  in- 
vestigated. The  samples  of  coconut  oil  used  in  the 
two  series  were  not  identical. 

Experiments  on  time  of  distillation. 


Soluble 

Insoluble 

Substance. 

Time. 

acids. 

acids. 

Mins. 

Butter 

101 

310 

2-25 

201 

3205 

2-4 

S8J 

320 

2-35 

Coconut  oil 

20 

8-45 

18-3 

20J 

8-3 

17-9 

24* 

8-5 

17-55 

27 

8-45 

16-9 

.. 

36 

8-35 

16-45 

It  is  seen  that  with  butter  the  time  of  distillation 
does  not  greatly  matter,  but  with  coconut  oil  it 
is  essential  to  adhere  to  Polenske's  directions  (18 
to  22  minutes). 

Experiments  on  temperature. — Coconut  oil. 


Time  of 

distillation. 

Mins. 


Temperature 
of  cooling. 

•c. 


Soluble 
acids. 


Insoluble 
acids. 


21 

5 

8-3 

16-4 

18i 

10 

80 

16-8 

20 

10 

8-5 

160 

20 

10 

8-5 

16-4 

19 

15 

8-5 

161 

204, 

15 

8-55 

161 

20 

20 

8-5 

16-2 

It  is  seen  that  the  temperature  to  which  the  dis- 
tillate is  cooled  does  not  greatly  affect  the  results. 

This  work  was  done  in  the  Analytical  Laboratory 
of  Messrs.  Boots  Pure  Drug  Co.,  Ltd.,  to  whom  our 
thanks  are  due. 


SODIUM  PEROXIDE  FUSIONS. 

A.  E.   MUSGRAVE. 

When  using  the  Roland  Wild  calorimeter  the 
estimation  of  sulphur  may  be  conveniently  com- 
bined with  that  of  the  calorific  value  of  the  fuel.  In 
many  cases,  however — as,  for  instance,  foundry 
coke — it  is  desirable  to  estimate  the  percentage  of 
sulphur  without  determining  the  calorific  value. 
For  this  purpose — sulphur  estimation — the  Roland 
Wild  calorimeter  is  unwieldy,  as  the  top  of  the 
crucible  is  attached  to  the  top  and  stirring  gear  of 
the  calorimeter  vessel.  A  very  simple  and  con- 
venient crucible  cover  was  therefore  made,  so  that 
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the  crucible  may  be  inn.li  more  easily  handled  when 
carrying  out  solium  peroxido  fusions  with  solid 
fucU  and  other  rahatani 


The  crucible  and  cover  are  shown  in  the  illustra- 
tions. The  crucible  is  of  nickel ;  both  cover  and 
tube  are  of  brass;  ignition  is  oti'ccted  by  dropping 
down  the  tube  a  pieoe  of  red-hot  nickel  wire 
id  mm.  long  and  1*25  mm.  diameter  (l~ 
to  19  gauge).  The  crucible  top  may  be  screwed 
down  tightly  on  the  rubber  gasket,  and  the  whole 
crucible  immersed  in  a  beaker  of  cold  water  to 
about  1  in.  above  the  top  of  the  crucible.  If  it  is 
feared  that  any  sulphur  contamination  may  result 
from  the  rubber  gasket  (which  lias  not  been  found 
to  happen)  this  may  bo  avoided  by  omitting  the 
rubber  gasket,  screwing  the  top  on  the  crucible  and 
immersing  the  latter  in  the  cold  water  to  within 
about  3  mm.  of  the  crucible  top,  then  igniting,  etc., 
as  previously  described. 


The  melt  always  leaves  the  crucible  cleanly,  and 
after  several  hundred  fusions  the  crucible  and  cover 
appear  as  good  ns  new.  The  brass  tube  in  the 
crucible  cover  is  18-5  nun.  Ion;;,  O'o  mm.  diameter, 
and  7o  mm.  bore.  It  will  be  noticed  that  there  is 
no  trap  at  the  top;  this  facilitates  the  introduction 
of  th*  red-hot  nickel  wire,  and  the  loss  by  spurting 
is  negligible. 


Communication. 


A    NEW    TEST    FOR    THE    DETECT] OX    OF 
LIGNEOUS   IMPURITIES   IX  COTTON    AM) 

TON      WAS  IK     FOR     MTRATIOX     PUR- 
POSES 

BY    FRANK    LESLIE   nAP.UETT. 

The  older  method  of  detecting  woody  impurities 
in  cotton  U  for  making  nitroccllulo.se,  con- 


sists in  dyeing  samples  of  the  materia]  a  nh  a  basio 
dye,  "lieu  these  impurities  appear  as  deeply  dyed 
specks  on  a  coloured  background.  This  is  kmmn 
as  the  "dye  test,"  ami  anevenness  of  dyeing  is 
ascribed  to  the  presence  ol  oxyoellulose  in  the 
fibres.     The  dye  solution  employed   is  sufficiently 

Strong,  however,  to  colour  the  fibres  deeply,  and  the 
detection  of  I  1 1  matter  is  thereby  rendered 

more  difficult, 
The  usual  method  of  carrying  out  this  test  is  to 

boil  2  grms.  of  the  cotton  with  Inn l' 

solution  iii  rosaniline  hydrochloride,  and  then  to 
heai  the  material  with  repeated  changes  of  water 
until  the  wash  water  is  free  from  dye.  The  com- 
plete removal  oi  the  loose  '1  the  fibre  is 

difficult,  and  the  test  is  therefore  unsatisfactory  as 
a  means  of  detecting  oxycelluloso. 

In  investigating  the  efficiency  of  the  dye  test 
several  cotton  wastes  cleansed  by  different  pro- 
cesses were  examined,  anil  it  was  found  that  where 
small  traces  of  certain  impurities  were  present  in 
i  he  fibres,  the  col  tons  dyed  to  deep  shades,  wh<  i 
the  soda  solubility  and  copper  values  were  normal. 
These  impurities,  which  are  probably  phenolic  in 
character,  appear  to  act  in  a  manner  similar  to 
that  of  the  tannin  compounds  used  in  cotton  dye- 
ing, and  assist  in  the  fixation  of  the  dye.  When 
these  cottons  were  deeply  dyed,  the  detection  of 
the  woody  impurity,  which  was  only  very  slightly 
darker,  was  difficult.  It  was  also  found  that  the 
presence  of  local  grease  on  the  cotton  causes  uneven 
dyeing,  and  might  be  mistaken  for  oxyoellulose. 

Attempts  were  therefore  made  to  devise  a  more 
satisfactory  test  for  the  presence  of  ligneous  matter 
in  cotton.  A  large  number  of  experiments  were 
made  with  various  microscopical  staining  reagents 
for  lignified  matter.  Such  reagents  as  those  sug- 
gested and  discussed  by  E.  Grandmougin,* 
Wheeler, t  and  Cross,  Bevan  and  Briggs*  were  also 
tried  and  found  to  be  unsuitable  for  the  detection  of 
woody  matter  in  cotton  waste  by  visual  examination. 
These  reagents  included  aniline,  toluidines,  xyli- 
dines,  phenylenediamines,  diphenylamine,  naphthyl- 
aniines,  their  various  salts,  methyl  and  nitro 
derivatives,  phenols  such  as  carbolic  acid,  cresols, 
dihydric  and  trihydric  phenols,  naphthols,  and  also 
nitro-  and  aminophenols.  Attempts  to  develop 
Aniline  Black  on  the  ligneous  matter  were  unsuc- 
cessful. 

Attempts  to  make  use  of  the  specific  reactivity 
of  the  lignone  groups  were  therefore  abandoned, 
ami  work  was  confined  to  the  dyeing  of  the  woody 
matter  with  basic  dyes.  It  was  found  that 
Malachite  Green,  the  oxalate  or  zinc  double  salt  of 
tetramethyldiaminotriphenylcarbinol,  is  readily 
absorbed  by  woodv  matter.  Endeavours  were 
made  to  heighten  the  contrast  between  the  dyed 
ligneous  particles  and  the  tinted  cotton  by  the  use 
of  a  second  dye,  Bismarck  Brown,  to  counteract 
the  green  tint  imparted  to  (lie  cotton  with  produc- 
tion of  a  neutral  shade,  but  such  methods  were 
rej      bed  after  extended  trial. 

Satisfactory  contrast  was  obtained  by  treating 
the  cotton  wa  '  i  dyed  with  Malachite  Green  with 
an  oxidising  agent,  which  immediately  discharged 
the  dye  loosely  held  by  the  cotton  fibres,  whilst  the 
retention  of  the  colour  by  the  particles  of  wood 
was  more  persistent.  The  addition  of  formaldehyde 
he  dye-hath  assists  tl  n  of  the  Malachite 

,    !;■•    I  he    I  ism  ter,    and    t  he    colour 

is  not    discharged  by  treatment  with  strong  oxidis- 

in'  and   red  i<  tng    nts.     Further,   it  was  found 

thai   the  onveniently  discharged 

from  i  V  lution  of  bleaching 

nee   of   a   trace  of 
acid. 

•  Z.  r  '  ileham..  1908.  5.  321-823. 

.  1'«17.  10.  1 
J  IVr..  1007.  4".  3119. 
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Method  of  carrying  out  the  test. — The  dye  solu- 
tion is  prepared  by  dissolving  0.1  grin,  of  pure 
recrystallised  Malachite  Green  in  hot  distilled  water 
or  good  tap  water  (about  100  c.c),  diluting  to 
500  c.c.,  adding  50  c.c.  of  40%  formaldehyde  solu- 
tion and  1  grin,  of  sodium  bisulphate  (NaHSO,) 
dissolved  in  a  little  water,  and  making  up  to  1  litre. 

The  bleaching  powder  solution  is  made  by 
shaking  20  grms.  of  bleaching  powder  (containing 
about  35 — 37%  of  available  chlorine)  with  1  litre  of 
good  tap  water,  allowing  to  stand,  and  pipetting 
off  as  required. 

Dyeing  is  conveniently  carried  out  in  500  c.c. 
porcelain  beakers,  eight  of  which  can  be  heated  in 
a  convenient-sized  bath  and  run  in  a  series. 
300  c.c.  of  dye  solution  is  placed  in  each  beaker. 
After  the  beakers  have  been  heated  in  the  water 
bath  for  a  few  minutes,  3-grm.  samples  of  cotton 
are  placed  in  each  and  allowed  to  remain  in  the 
dye  liquor  at  the  temperature  of  boiling  water  for 
10  minutes,  with  occasional  stirring.  At  the  end 
of  that  time,  25  c.c.  of  the  bleaching  powder  solu- 
tion is  added  to  each  bath  from  a  pipette,  and  after 
addition  of  the  bleach  solution  the  baths  are  stirred 
rapidly. 

On  addition  of  the  bleaching  solution  the  colour 
of  the  bath  is  immediately  discharged.  The  cotton 
is  allowed  to  remain  in  the  hot  liquor  for  a  further 
5  minutes ;  the  liquor  is  then  poured  off,  the  cotton 
being  used  as  a  filter  to  catch  any  small  particles 
of  husk  etc.  The  treated  material  is  rinsed  first 
with  tap  water  and  then  with  distilled  water,  and 
examined  wet  for  green  specks.  It  is  important 
to  use  pure  Malachite  Green  and  to  keep  the  baths 
well  stirred  during  dyeing  and  bleaching. 

Experimental. 
Carded  American  cotton  (good  middling  quality), 
which  had  been  cleansed  by  boiling  with  caustic 
soda  solution  under  pressure,  was  selected  as  a 
typical  pure  cotton.  Samples  of  this  material  sub- 
mitted to  the  test  remained  white.  On  careful 
examination  minute  specks  of  green-coloured  woody 
matter  could  be  detected  occasionally  in  the 
samples. 

Effect  of  typical  ligneous  impurities. — To  in- 
vestigate the  efficiency  of  the  test,  a  large  number 
of  experiments  were  made  in  which  samples  of  the 
purified  American  cotton  were  adulterated  with 
impurities  commonly  found  in  cotton  waste,  such 
as  cotton  husk,  leaf  and  stalk,  cotton  seed,  straw, 
including  common  cereal  straw  and  the  eastern 
grass  used  in  packing  bales,  hemp  and  jute  fibres, 
and  teased  fibres  from  the  ordinary  Hessian  bale 
covers.  These  impurities  were  examined  in  the 
unboiled  state  and  after  they  bad  been  subjected  to 
a  pressure  boil  with  caustic  soda  as  in  the  ordinary 
process  of  cotton  waste  purification. 

In  every  case  the  cotton  remained  perfectly  white 
after  treatment,  whilst  the  impurity  took  the 
characteristic  green  colour  and  retained  it.  Where 
foreign  vegetable  impurity  could  not  be  detected  by 
visual  examination  in  the  untreated  materials,  its 
presence  was  clearly  disclosed  by  the  test,  the 
green  dyed  particles  being  very  conspicuous  on 
the  white  background,  and  on  examination  under 
the  microscope  particles  of  broken  dyed  fibre  could 
be  seen  intermingled  with  the  cotton. 

Further  experiments  showed  that,  if  the  test  i» 
properly  and  carefully  carried  out,  the  dyed  woody 


material  is  not  decolorised  by  prolonged  exposure 
to  the  action  of  the  bleach  solution,  and  also  that 
the  test  is  unaffected  by  the  presence  of  grease  on 
the  fibres. 

Comparative  tests  on  typical  cotton  wastes. — A 
large  number  of  cotton  wastes,  purified  by  boiling 
with  2 — 4%  caustic  soda  solution  at  different  pres- 
sures, have  been  examined  by  the  older  dye  test 
and  by  the  test  suggested  above.  The  latter  indi- 
cated the  presence  of  the  ligneous  material  much 
more  clearly,  and  enabled  a  better  discrimination- 
to  be  made  between  the  different  samples.  Thus, 
relatively  large  proportions  of  woody  impurity  were 
found  in  samples  boiled  at  atmospheric  pressure, 
somewhat  less  in  samples  boiled  for  short  periods 
under  low  pressure,  while  samples  boiled  for 
10  hours  or  more  under  pressure  were  found  to  be 
reasonably  clean.  As  expected,  cottons  boiled  at 
80  lb.  per  sq.  inch  appeared  to  be  more  free  from 
woody  matter  than  those  boiled  at  40  lb.,  whilst 
those  boiled  at  40  lb.  contained  less  ligneous  im- 
purity than  those  boiled  at  20  lb.  and  at  lower  pres- 
sures. Again,  materials  boiled  with  4%  caustic 
soda  appeared  cleaner  than  those  boiled  with  2°' 
caustic  soda  and  2%  sodium  carbonate. 

Examination  of  a  large  number  of  cotton  wastes- 
prepared  for  nitrocotton  manufacture  showed  that 
in  cases  where  the  material  had  not  been  bleached 
the  detection  of  the  woody  impurity  was  difficult  in 
samples  dyed  with  rosaniline  hydrochloride  on 
account  of  the  original  dark  colour  of  the  waste, 
whereas  in  samples  dyed  by  the  Malachite  Green 
method  the  impurity  was  easily  recognisable,  as 
the  dark  shade  disappeared  on  treating  with  the 
bleaching  powder  solution.  When  the  particles 
were  extremely  small  and  unrecognisable  by  the 
routine  test,  they  could  easily  be  found  by  the 
modified  method. 

The  test  has  been  devised  for  the  detection  of 
woody  impurity  in  cotton  waste  and  not,  of  course, 
for  the  detection  of  oxycellulose.  About  300  to 
400  samples  of  wastes  have  been  examined  by  the 
method,  over  200  of  these  in  comparison  with  the 
well-known  rosaniline  dye  test,  and  in  every  case 
the  former  has  been  found  to  be  much  more  dis- 
criminative. In  no  case  could  undyed  woody 
matter  be  detected. 

It  has,  for  some  time  past,  been  employed  as  a 
routine  test  in  a  number  of  works  and  laboratories, 
and  has  been  found  to  give  excellent  results. 

It  is  desired  to  thank  the  Director  of  Artillery 
for  permission     to     publish    those   results,    Lieut. - 

i  Colonel  R.  A.  Craig,  C.M.G.,  R.A.,  and  Sir  R. 
Robertson,  K.B.E.,  F.R.S.,  for  facilities  afforded 
in  carrying  out  the  experimental  work,  and  Drs. 
W.   H.  Gibson  and  A.  Forster    for    valuable    sug- 

]  gestions  made  during  the  carrying  out  of  the  work, 
which  formed  part  of  an  investigation  undertaken 
at  thp  Research  Department  of  the  Royal  Arsenal, 
Woolwich 
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SUGAR  IN  OAT  STRAW  AND  CATTLE  FOODS. 

BY   S.   H.   COLLINS  AND  A.    SPILLER. 

(This  J.,  Mar.  15.  1920.  p.  66  t.) 

The  last  line  but  one  of  the  first  paragraph  should 
read  "  which  are  relished  bv  cattle,  but  it  is  doubt- 
ful." 
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\   NEW   CHARACTERISTIC   FOB   COAL:    THK 

u.t.l.l  TINATIM;  POWEB  CURVE. 

IiV    W.    B,    SINNATT.     M.ll.t..     M    SI.     ITHI1    I.     II'     .     USD 
\      ..lieu  \l>s.    B.8C.    (BCH.),    A.I.I'. 

Tin-  work  h  j>.irt  ol  tin'  investigation  of  Lanca- 
shire coals  being  carried  out  under  t Hi-  auspices  oi 
acaahire  and  Cheshire  Coal  Research  Associa- 
tion. 

I'll.'  present  paper  contains  a  study  ol  the  agglu- 
tinating power  oi  coal  under  certain  special  c li- 

tions,  .mil  affords  an  auxiliary  means  for  the  identi- 
fication and  valuation  ol  coals,  with  especial  re- 
ference to  their  caking  <iu;iliti<'s.  Although  the  tesl 
for  the  agglutinating  power  of  coal  has  been  studied 
fairly  completely    bj    certain   linns   for   industrial 

purposes,   tin-  literature  of  the  subject  is  somewhat 

Bcanty,  tin  fallowing  being  the  two  chief  contribu- 
tions: C'ampredon"  describes  a  method  for  measur- 
ing the  caking  vain.-  oi  coals  bj  heating  a  standard 
weight  ol  coal  with  varying  weights  of  inert 
matter  (Calais  sand)  in  a  platinum  or  porcelain 
crucible.  The  test  was  repeated  until  the  maxi- 
mum amount  of  inert  matter  which  could  be  sus- 
tained bj  a  coal  was  found,  the  coal  still  yielding  a 
ooherent  button  of  coke.  1 .  T.  Dnnnt  observed 
that,  occasionally,  coals  of  high  ash  value  had  given 
higher  agglutinating  values  than  coals  of  a  similar 
nature  but  of  low  ash  value,  the  latter  coals  being 
obviously  much  more  suitable  for  the  manufacture 
Ol  coke.  He  found  that  much  more  consistent  re- 
sults could  1h-  obtained  by  the  use  of  anthracite  in 
pla.e  ot  -and  as  the  inert  matter.  The  coal  to  be 
:  was  passed  through  a  J  mm.  sieve  (approxi- 
mately 1/50 sieve),  whilst  the  anthracite  was  graded 
from  1  mm.  to  j  mm.  (i.e.,  while  it  passed  through 
.,  1  86  sieve  it  would  be  retained  by  a  1/60  Bieve). 
The  proportion  of  the  weight  of  inert  matter  to  the 
weight  of  coal  was  taken  as  a  measure  of  the  agglu- 
tinating power.  In  the  discussion  which  followed 
this  paper  it  was  suggested  that  retort  carbon 
might  be  substituted  for  anthracite,  and  one 
speaker  also  mentioned  that  particular  care  should 
be  taken  to  specify  the  size  of  the  anthracite.  Fur- 
ther, it  was  Stated  that  the  coking  test  shotdd  be 
carried  out  in  a  mulHe,  and  not  over  a  Bunsen 
burner,  and  thai  the  period  of  carbonisation  should 
I-  controlled.  It  was  considered  that  Borne  definite 
in. '  liaim  al  means  should  be  adopted  to  measure  the 
strength  of  the  resulting  coke. 

No  further  attempt,  as  far  as  we  are  aware,  has 

I  iade  since  the  publication  of  the  above  paper 

to  standardise  a  method  for  determining  the  coking 

Value  of   coal-. 

The  temperature  at  which  the  coking  or  caking 
determination  is  carried  out  is  usually  lower  than 
that  at  which  the  ash  of  coal  becomes  fusible,  but 
th.re  is  a  possibility  (as  suggested  by  Dunn)  that 
the  inorganic  substances  present  in  the  coal  may 
Ins.-  during  the  carbonisation.  It  is  well  known 
that  certain  coals  contain  ferrous  carbonate,  and 
if  the  temperature  at  which  the  test  is  carried  out 
is  high.  Blight  slagging  may  occur  between  the  sand 
and  the  inorganic  constituents  of  the  coal.  It  is 
th.  refore  desirable  to  choose  an  inert  material 
which    has    in,    agglutinating    power,    either    when 


•  Comiirt  rtmi..  ISO.-,  ;  .*<.  thi<  J..  1*00.  186. 
t  Till- J  .  1913,  3»7. 


heated  alone,  or  when  heated  with  coal.    Further, 

a  siil,. tame  which  does  not  give  rise  to  the  evolu- 
tion of  gaseous  produots  is  preferable,  as  these  have 
a  distinct   influence   upon   the   rate   al    which   the 

volatile  constituents  of  coal  are  eliminated  from  the 
sphere  of  the  react  in;  mass.  The  greater  the 
volume  of  gas  evolved  by  the  inert  matter  and  the 
greater    the    proportion    of    the     latter    present,    the 

shorter  the  period  the  volatile  constituents  are  in 

contact  with  the  coal  during  the  carbonisation.  For 
these  reasons  it  is  considered  that  sand  and  anthra- 
cite arc  not  entirely  suitable.      As  it    is  desirable  tO 

measure  only  the  caking  power  derived  from  the 
decomposition  ol  the  organic  compounds  present  in 

the  eoal,  which  bind  together  the  coke  formed 
during  the  carbonisation,  the  inert  material  should 
resemble  coke  as  far  as  possible.  The  inert  material 
should  not  be  porous,  or  it  tends  to  absorb  the  bind- 
ing or  agglutinating  substances  produced  during 
the  carbonisation  of  the  coal,  the  effect  oi  which  will 
be  lost.  Further,  tic  particles  of  tho  material 
chosen  should  be  spheroidal  in  shape,  thus  elimin- 
ating binding  together  of  the  substance  by  inter- 
lacing of  the  particles,  either  alone  or  when  mixed 
v,  ith  the  coal  or  coke.  The  substance  finally  chosen 
by  us  was  pulverised  electrode  carbon,  which 
appears  to  satisfy  most  of  the  above  conditions. 
"  Flame-arc  "  carbons  should  not  lie  used,  as  these 
art'  impregnated  with  sodium  and  calcium  salts, 
which  might  act  as  a  llux  for  the  ash  of  the  coal, 
thus  producing  a  binding  effeci  and  influencing  the 
agglutinating  value  of  the  loal. 

In  order  to  study  the  influence  of  the  degree  of 
fineness  of  the  powdered  inert  matter,  a  quantity 
ol  carefully  graded  electrode  carbon  was  prepared; 
14  lb.  of  electrode  carbon  was  pulverised  so  as  to 
pass  through  a  1/10-mesh  sieve.  It  was  then  in- 
timat. ih  mixed  and  carefully  sampled  and  analysed. 
with  the  following  results: — Moisture,  0"17%  ; 
volatile  matter,  nil;  ash,  1*4%  j  carbon,  98'35%. 
This  material  was  then  sifted  through  the  following 
tiers  of  sieves:  1/10  to  1/30;  1/30  to  1/60;  1/60  to 
1/90;  1/90  to  1/120;  1  /120  to  1  /  ISO ;  l/180tol/200; 
and  through  1/200.  Considerable  difficulty  was  ex- 
perienced in  obtaining  sieves  of  accurately  sized 
mesh,  and  the  above  sizes  had  to  be  adopted  finally, 
and  the  same  material  was  used  throughout.  In 
our  opinion,  it  is  desirable  to  have  the  inert  matter 
of  such  an  approach  to  uniformity  of  fineness  as 
will  pass  through,  say  1/80  and  be  caught  by  a  1/90. 
The  difference  in  size  between  the  1  /60  and  1/90  is 
too  large  if  great  accuracy  is  aimed  at,  as  it  is 
possible  for  one  specimen  of  the  material  to  consist 
of  a  large  proportion  of  1/60  to  1/70  and  a  much 
smaller  proportion  of  1/80  to  1/00,  and  a  second 
specimen  to  have  the  proportions  reversed.  In 
fact,  the  gradation  in  size  of  a  80's  difference  in 
mesh  is  not,  in  our  opinion,  sufficiently  precise.  It 
is  hoped  at  a  later  date  to  repeat  the  experiments, 
using  particles  of  inert  matter  more  uniform  in 
size. 

A  sample  of  Arlev  coal  was  carefully  picked  so  a» 
to  be  as  free  as  possible  from  inorganic  con- 
stituents, and  the  whole  of  the  sample  was  ground 
to  pass  through  a  1  /90  mesh  sieve.  Determinations 
of  the  agglutinating  value  were  then  made  by  mix- 
ing one  unit  of  coal  with  increasing  proportions  of 
-and  (graded  1/60  to  1/90)  and  adopting  the  stan- 
dard American  method  for  the  determination  of 
volatile  matter  in  coal  {i.e.,  1  grm.  of  coal  or  mix- 
ture is  placed  in  a  platinum  crucible  weighing  20 — 
30  grms.,  on  a  silica  triangle,  over  a  Bunsen  burner, 
and  allowed  to  remain  in  the  full  flame  for  exactly 
seven  minutes). 

The'  coherence  of  the  coke  obtain.. 1  from  the 
volatile  matter  test  was  examined  by  removing  the 
button  and  placing  upon  it  a  100-grin.  weight,  the 
surface  of  which  was  equal  to  that  of  the  button  ob- 
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tained.  'When  the  button  crushed  to  powder  under 
the  pressure  of  the  weight  the  maximum  value  was 
considered  to  hare  been  attained.  The  term 
"  agglutinating  value  "  is  used  to  describe  the  pro- 
portion of  the  weight  of  inert  matter  to  unit  weight 
of  coal.  With  an  Arley  coal  ground  to  pass  through 
a  1/90  sieve  the  agglutinating  value  with  sand  1/60 
to  1/90  was  15,  while  with  gas  carbon  1/60  to  1/90 
it  was  7'5.  It  would  thus  appear  that  the  relative 
weights  of  sand  and  electrode  carbon  used  are 
directly  proportional  to  the  specific  gravities  of  the 
two  substances,  and  that  the  1  grm.  of  coal  requires 
equal  volumes  of  sand  and  electrode  carbon.  It 
was  therefore  concluded  that  the  coefficient  of 
agglutination  of  a  coal  is  a  function  of  the  volume 
or  surface  of  the  inert  material  used.  This  observa- 
tion led  us  to  examine  the  influence  of  the  size  of 
the  particles  of  inert  matter  upon  the  agglutinating 
value  of  coals,  and  it  was  found  that  with  decreas- 
ing size  of  particle  the  weight  of  inert  material  re- 
quired to  destroy  the  caking  power  of  a  coal  was 
diminished.  It  was  therefore  decided  to  examine 
a  number  of  typical  Lancashire  seams,  and  to  plot 
as  graphs  the  results  of  the  agglutinating  power  de- 
terminations.    The  size  of  the  inert  matter  experi- 


standard  American  method  in  this  work  was  to 
make  the  results  of  greater  interest,  as  it  enables 
chemists  who  do  not  possess  an  electric  furnace  or 
a  standard  muffle  to  compare  the  results  with  those 
we  have  obtained.  At  a  later  date  it  is  proposed  to 
publish  the  results  obtained  by  carbonising  the  coal 
in  an  electrically  heated  tube,  the  temperature  of 
which  is  controlled  by  a  thermo-couple.  The  results 
for  the  different  coals  are  given  in  the  following 
table,  and  the  figures  are  plotted  in  the  diagram  :  — 


Fineness  of  electrode  carbon. 

1/180 

1/120  :  1/90 

1/60 
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1/10 
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to 

No. 

Name  of  coal. 

1/200. 
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1/30 

Weight  of  electrode  carbon  per  one 
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mented  with  was  as  previously  stated,  and  in  the 
graphs  the  size  of  the  particle  has  been  assumed  to 
be  the  mean  between  the  sieves  used,  e.g.,  particles 
between  1/60  and  1/90  are  taken  as  having  an 
average  size  of  1/75  mesh. 

Average  samples  of  coal  were  obtained  from  a 
number  of  different  seams,  each  of  which  was 
treated  in  exactly  the  same  manner.  The  sample 
was  ground  till  it  would  pass  through  a  sieve  of 
1/90  mesh,  and  the  agglutinating  value  determined. 
Each  experiment  was  carried  out  in  exactly  the 
same  manner,  and  the  reason  for  the  adoption  of  the 


The  graph  for  No.  1,  which  is  practically  a 
straight  line,  shows  no  evidence  of  any  bend  when 
the  size  of  the  inert  matter  becomes  extremely 
small.  This  is  interesting  in  view  of  the  fact  that 
No.  1  coal  yields  by  far  the  most  voluminous  and 
perfect  foundry  coke  of  any  of  those  examined. 

An  examination  of  the  curves  leads  to  one  point 
of  importance,  namely,  that  not  only  does  the 
fundamental  property  of  caking  of  different  coals 
vary  considerably,  but  the  property  is  influenced  by 
the  degree  of  fineness  of  the  inert  substance  until, 
when  inert  material  finer  than  1/90  mesh  is  taken, 
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.king  property  of  the  coal  may  be  entirely  de- 
stroyed by  less  than  its  own  weight  of  inert  matter. 
Attempts  were  made  to  determine  the  agglutinating 

vain.'  with   less  than  one  unit   of  inert    matter,  but 
, ults   have   not,   up   to   the    present,   led   to   a 

satisfactory  conclusion,  and  are  not  Included  in  this 
paper.  There  appears  to  l*>  no  reasonable  objection 
to  the  conclusion  that,  ii  finer  inert  particles  were 
used  than  those  already  experimented  upon,  the 
might  of  inert  material  required  would  bo  reduced. 
lUggested  that  the  most  satisfactory  manner 
,.i  determining  the  agglutinating  power  of  coal  is 
to    prepare    a    graph,    ahowing    the    relationship 

between   the  size  of  inc-li  of  the  inert   matter  used, 

and  of  the  weight  required  to  destroy  the  oahing 
power  of  a  unit  weight  of  coal.  This  we  have  called 
the  "agglutination  curve";  it  will  be  seen,  how- 
ever, that  this  determination  is  rather  laborious, 
and  as  an  alternative  we  surest  that  the  agglu- 
tinating powers  of  coal  should  be  measured  by  the 
fineness  of  the  inert  matter  required  to  destroy  its 
caking  properties.  The  manner  of  carrying  out 
this  test  would  lie  tu  mix  one  part  of  coal  intimately 
with,  we  suggest,  three  parts  of  inert  material  the 
size  of  particle  of  which  should  l>e  varied,  until  the 
COs]  will  no  longer  yield  a  coin-rent  button  with  the 
inert    matter.        The    caking    index    would    then    be 

expressed    in   the  degree  of  fineness  of  the  inert 

matter,  e.g.,  one  real  would  be,  say,  1/200  mesh, 
the  next  would  lie  1  (75.  It  has  been  found  by  us 
that  the  size  of  the  particle  of  inert  matter  does 
not  influence  the  percentage  of  volatile  organic 
matter  evolved  when  the  coal  is  heated  as  shown  by 
the  following  series  of  experiments.  In  those  ex- 
periments one  unit  of  coal, powdered  to  pass  through 
a  1  (30  sieve  and  be  caught  by  a  1/90-mesh  sieve, 
Was  mixed  with  four  units  of  inert  matter  (elec- 
trode carbon)  of  the  following  degrees  of  fineness 
and  one  grm.  of  the  resulting  mixture  was  carbon- 
is..!   under  constant  conditions:  — 


SUeot  inert  matter 
(ck-rtrode  carbon). 


1/10— 1 /SO 

:s( 

1/30— 1/60 

290 

i/eo— 1/90 

29-4 

1    line    1  200 

29-4 

1/200  and  finer. 

29-6 

•  IVn-entage  of  volatile   organic 
matter  evolved,   calculated    on 
coal  taken. 


•  Mean  of  three  determinations  for  each  experiment. 

It  can  hardly  be  hoped  to  discuss  the  subject 
from  any  but  a  limited  number  of  aspects  in  this 
paper,  hut  the  following  points  may  be  considered. 

It  is  well  known  that  during  the  washing  of  coal 
a  considerable  proportion  of  fine  material  is  pro- 
duoad,  part  of  which  contains  a  high  percentage 
ot  inorganic  matter  and  fusain.  This  material  has 
..  be  disposed  of  in  one  form  or  another,  and  where 
the  intention  is  to  manufacture  coke  the  fine 
materia]  or  dant  is  distributed  throughout  the  mass 
of  the  coal.  It  would  appear  that  the  addition  of 
this  fine  dant,  which  usually  possesses  a  low  caking 
value,  ami  in  some  cases  is  entirely  without  caking 
properties,  although  produced  from  a  caking  coal, 
will  lead  to  a  distinct  difference  in  the  caking  value 
oi  the  coal  itself.  Further,  it  is  clearly  important 
that  the  fine  material  should  be  mixed  throughout 

the  ma,,  ot   tl .1  as  perfectly  as  possible,  as  its 

accumulation  in  certain  parts  of  the  masses  of  coal 
would  had  to  the  production  of  coke  possessing  dis- 
tinct lines  of  weakness,  due  to  the  presence  of  suffi- 
cient finely-divided  inert  matter  to  render  the  coal 
at  this  particular  point  entirely  non-caking. 

The  al.ove  observation  applies  to  some  extent  to 

the  pr  which  coal  and  coke  are  mixed  for 

DM  during  steam   raising,   but   it  would  seem   that 

ddition   of  a  -mall  proportion  of  very  finelv- 

divid.d    .ok-    might   have    a     distinctly   beneficial 


effect  in  reducing  the  caking  power  of  a  coal  which 

otherwise  might  l> (.suitable  for  steam  raising. 

The  influence,  of  the  inert  matter  also  arises  in 
the  stone-dusting  of   mines;   finely-pulverised  stono 

dust  is  sprayed  into  mines  with  a  view  to  eliminate 

any  chance  of  the  line  coal  dust  in  the  mine  ex- 
ploding; the  mixture  of  coal  and  stone  dust  de- 
posits on  the  ll.Kir,  walls,  and  roofs  in  the  pit.  The 
addition  of  a  small  proportion  of  this  very  fine 
material  to  caking  coals  would  cause  the  coal  to 
act  as  a  non-caking  coal. 

It  should  be  mentioned  that  the  figures  given  in 
this  paper  were  obtained  under  conditions  which 
wero  as  uniform  as  possible  and  represent  tho 
agglutination  curves  of  the  coals  at  one  particular 
temperaturo  It  api>ears  that  the  shape  of  tho 
curves  may  vary  considerably  with  alterations  in 
the  temperaturo,  and  it  is  proposed  at  a  later  date 
to  prepare  curves  for  certain  characteristic  seams 
at  a  series  of  constant  temperatures. 

Discussion. 

The  Chairman  said  that  the  subject  present..! 
many  difficulties  because  of  the  extraordinary 
number  of  variables  which  had  to  be  reconciled  into 
something  approximating  to  constants,  and  it  was 
open  to  doubt  whether  some  of  the  variables  had 
been  entirely  eliminated.  Had  any  precautions 
been  taken  to  avoid  prolonged  contact  of  tho  pro- 
ducts of  combustion  with  the  walls  of  the  vessel, 
and  to  what  extent  was  tho  vessel  packed  witli  tho 
mixture  used  in  determining  the  curve? 

Dr.  J.  A.  Weil  said  that  in  using  the  so-called 
"  sand  "  test  he  had  found  it  necessary  to  standard- 
ise the  size  of  inert  material  in  exactly  tho  same 
way  as  described  in  tho  paper.  Even  then  tho 
test  was  rather  unsatisfactory,  inasmuch  as  it  did 
not  accurately  tell  how  a  coal  would  behave  in 
either  a  coke  oven  or  a  gas  producer.  Tho  length  of 
time  taken  in  raising  the  temperature  of  the  mix- 
ture of  inert  material  and  coal  bad  a  very  con- 
siderable influence  upon  the  strength  of  the  result- 
ing product.  This  was  borne  out  by  experience 
on  a  large  scale.  Coals  which  were  used  in  coke 
ovens,  heated  very  slowly  under  considerable  pres- 
sure, and  without  the  passage  of  gas  through  them, 
would  make  a  good  metallurgical  coke;  whilst  the 
same  coal  in  moderately  small  pieces  heated  moder- 
ately slowly  in  a  gas  producer,  and  with  a  large 
volume  of  gas  passing  through,  did  not  cake 
to  any  extent.  Owing  to  the  "sand  "  test  being 
so  unreliable,  even  with  the  utmost  standardisation 
it  was  not  possible  to  get  any  real  indication  of 
how  the  coal  would  behave  in  a  gas  producer.  For 
coke-oven  work  it  was  much  more  easy  to  guess  from 
tho  indications  given  by  the  sand  test,  but  for  gas- 
producer  work  it  was  almost  impossible  to  tell  what 
would  happen.  It  was  possible  that  iron-bearing 
ash.  when  heated  with  an  excess  of  carbon,  might 
yield  an  ash  fusing  at  a  very  much  lower  tempera- 
ture than  would  the  final  fully-oxidised  ash  of  the 
coal. 

Mr.  AY.  Thomson  said  that  when  burning  coal  in 
oxygen  in  the  calorimeter  nearly  all  the  ash  was 
left  in  small  fused  pellets.  He  supposed  that  the 
sand  used  for  mixing  with  tho  coal  would  bo  taken 
in  its  ordinary  form,  in  which  case  there  might  he 
possibly  a  certain  amount  of  combined  water  and 
moisture  which  might  modify  the  results  of  the 
experiments. 

Mr.  W.  H.  H.  Nonius  suggested  that  the  actual 
nature  of  coking  might  be  elucidated  by  considering 
the  authors'  data  in  the  light  of  simple  mathe- 
matical reasoning.  If  coal  at  the  time  of  coking 
fused  and  merely  penetrated  the  natural  inter- 
spaces between  the  particles  of  inert  matter,  its 
agglutinating  power  should  bo  independent  of  the 
size  of  the  particles  in  the  test  described, 
because  the  interspace  volume  of  packed  spheres 
of  the  same  size  was  independent  of  their  diameter, 

b2 


86  t 


CALLAN   AND   OTHERS— ESTIMATION   OF   THE    NITRO   GROUP. 


[April  15.  1920. 


viz.,  18%  for  rectangular  or  "pressure"  packing 
and  26%  for  normal  packing.  The  latter  would 
only  account  for  values  up  to  3,  and  coking  would 
take  place  with  contraction  of  volume.  If,  how- 
ever, coking  were  considered  as  a  surface  effect,  the 
agglutinating  power  would  be  reduced  as  the  di- 
vision or  fineness  of  the  inert  matter  increased,  and 
coking  would  take  place  with  increase  of  volume. 
Both  of  these  were  found  to  be  the  case.  The 
total  surface  of  the  inert  matter  increased  propor- 
tionally to  the  fineness.  This  was  not  sufficient  to 
account  for  the  remarkable  influence  of  the  size 
of  the  inert  matter.  In  one  sample,  reduction  in 
size  from  1/150  to  1/190  mesh  should  have  reduced 
the  binding  power  of  the  coal  from  4  to  3  instead 
of  from  8  to  1  as  found.  The  explanation  for  this 
result  might  be  indicated  by  the  microscope,  and 
connected  with  the  large  increase  in  volume  noted. 
Was  it  possible  that  some  coals  showing  high 
agglutinating  values  were  jiot  suitable  for  the  manu- 
facture of  the  best  metallurgical  coke? 

Mr.  Hailstone  asked  if  dried  coal  had  been 
used  in  the  experiments.  The  presence  of  water 
was  liable  to  affect  the  texture  of  the  resulting 
coke. 

Mr.  Gibson  said  that  for  strict  comparison  coals 
containing  the  same  amount  of  ash  should  be  used, 
otherwise  a  variable  was  introduced  which  would 
be  difficult  to  reconcile  with  the  curves  shown. 

Mr.  M.  Babash  asked  whether  the  authors  could 
from  their  experiments  advise  as  to  the  best 
standard  conditions  for  obtaining  the  most  repre- 
sentative agglutinating  value  of  a  coal.  He  had 
carried  out  satisfactory  experiments  with  the  aid 
of  Lessing's  apparatus,  provided  they  were  under- 
taken in  a  certain  way.  The  furnace  was  heated 
to  the  required  temperature,  switched  off  for 
5  mins.,  and  then  the  silica  tube  containing  the 
coal  or  the  mixture  of.  coal  and  inert  matter  was 
introduced,  and  the  furnace  switched  on  again  for 
7  mins.  At  the  temperature  at  which  the  volatile 
matter  was  evolved,  the  walls  of  the  tube  were 
not  hot  enough  to  carbonise  the  tar  etc.,  yet 
hot  enough  to  allow  the  volatile  matter  to  escape 
without  deposition  on  the  inside  of  the  tube.  The 
volatile  matter  came  off  completely  in  the  first  2  or 
3  mins.,  and  then  the  contents  of  the  tube  caked 
without  any  possible  interference  by  gases  present 
during  the  experiment. 

Mr.  Grounds,  answering  Mr.  Norris,  said  that 
research  had  been  made  with  regard  to  the 
agglutinating  power  and  the  area  of  the  inert 
matter  exposed,  and  quoted  the  curves  obtained. 

Captain  Sinnatt,  in  reply,  said  that  the  test  had 
been  standardised  as  far  as  possible,  and  in  order  to 
eliminate  the  variations  mentioned  by  Mr.  Allan 
the  standard  American  method  was  used.  As  a 
rule  the  volatile  matter  was  evolved  within  about 
80  seconds.  It  was  probable  that  the  variation  in 
the  results  of  the  sand  test  was  due  to  the  size  of 
the  sand  particles  not  being  the  same  in  each  test. 
Further,  it  was  not  necessary  for  the  ferric  oxide  of 
the  coals  to  be  reduced  during  the  test,  as  most 
of  the  coals  examined  contained  ferrous  iron  as 
a  constituent  of  the  white  partings  (ankerite), 
which  were  a  common  feature  of  Lancashire  coals. 
The  presence  of  iron  in  the  ferrous  state  would 
undoubtedly  tend  to  the  formation  of  silicates  which 
might  be  fusible.  lTp  to  the  present  it  had  not  been 
possible  to  standardise  the  physical  appearance  and 
properties  of  the  coke,  but  it  would  be  considered 
during  the  continuation  of  the  work.  The  fusi- 
bility of  the  ashes  in  Lancashire  coals  varied 
very  greatly,  and  it  was  for  this  reason  that 
electrode  carbon  was  adopted  as  the  inert  material, 
in  order  to  eliminate  the  influence  of  the  com- 
bination of  sand  with  inorganic  constituents  of  the 
coal.  With  regard  to  the  remarks  of  Mr.  Norris, 
an  attempt  had  been  made  to  obtain  a  mathemati- 
cal expression  for  the  agglutinating  value  of  coal, 


and  in  the  case  of  certain  of  the  coals  there  ap- 
peared to  be  a  distinct  law  governing  the  agglu- 
tinating value.  It  was  not,  however,  considered 
desirable  to  elaborate  these  theories  until  a  greater 
number  of  coals  had  been  examined.  The  diffi- 
culty of  determining  the  interspace  volume  was 
practically  insurmountable,  as  it  was  not  possible 
to  say  whether  the  particles  were  normally  or 
abnormally  piled.  In  all  the  experiments  coal 
which  had  been  air-dried  for  24  hours  was  used, 
and  the  ash  content  was  that  of  the  ordinary  coal. 
It  was  most  desirable  that  the  conditions  under 
which  the  test  was  carried  out  should  be  most  care- 
fully standardised,  and  experiments  were  projected 
in  which  it  was  proposed  to  use  an  apparatus  of  the 
type  described  by  Lessing. 


ESTIMATION    OF     THE    NITRO    GROUP 
AROMATIC  ORGANIC  COMPOUNDS. 


IN 


T.   CALLAN,   JI.SC,  PH.D.,  J.   A.  RUSSELL  HENDERSON, 
D.8C,  AND  N.  STRAFFORD. 

Of  the  many  methods  proposed  for  the  estimation 
of  the  nitro  group  in  organic  compounds  only  a 
limited  number  are  of  general  application,  although 
many  have  a  limited  application  to  specific  nitro 
compounds.  The  general  methods  available  for 
determination  of  the  nitro  group  may  be  classified 
as  follows :  — 

1.  Those  involving  the  reduction  of  the  nitro- 
group  to  the  amino  group  by  use  of  excess  of  a 
reducing  agent,  followed  by  determination  of  this 
excess  with  a  suitable  reagent. 

Of  these  the  better  known  are  those  involving:  — 
(a)  reduction  by  titanous  chloride  according  to  the 
methods  of  Knecht  and  Hibbert  collected  together 
in  their  monograph  ("  New  Reduction  Methods  in 
Volumetric  Analysis");  (b)  reduction  by  stannous 
chloride. 

2.  Those  involving  the  reduction  of  the  nitro 
group  with  a  reducing  agent,  followed  by  deter- 
mination of  the  amount  of  amino  compound  pro- 
duced, e.g.,  by  titration,  by  means  of  a  standard 
solution  of  sodium  nitrite. 

3.  Those  involving  a  determination  of  nitrogen 
by  various  modifications  of  the  Kjeldahl  method. 

The  authors  have  used  the  titanous  chloride 
method  of  Knecht  and  Hibbert  very  extensively  for 
a  large  number  of  substances,  in  most  cases  with 
extremely  satisfactory  results.  It  has  been  found, 
however,  that  certain  classes  of  nitro  compounds 
give  very  low  results  when  analysed  by  this  method, 
as  will  be  later  shown. 

The  method  has  one  very  serious  defect  when  used 
in  the  analysis  of  substances  such  as  are  manufac- 
tured as  intermediate  products  in  the  dyestuff 
industry.  The  method  as  recommended  by  Knecht 
and  Hibbert  requires  a  very  small  weight  of  nitro 
compound  to  be  taken,  and  when  dealing  with  moist 
pastes  or  damp  press-cakes  the  difficulty  of  weigh- 
ing out  such  a  small  quantity  which  shall  be  a 
representative  sample  may  introduce  a  serious  error. 
In  such  cases  less  convenient  and  possibly  less  in- 
trinsically accurate  methods  may  actually  give 
figures  more  accurately  representing  the  bulk  of 
material. 

Although  in  so  many  cases  titanous  chloride  gives 
excellent  results,  in  certain  cases,  in  particular 
a-mononitronaphthalene,  o-nitroanisole,  nitrocresj  1 
methyl  ether,  and  similarly  constituted  compounds, 
quite  erroneous  results  were  obtained. 

Thus  a  sample  of  very  carefully  purified  o-nitro- 
anisole,  b.pt.  162°  C.  at  12  mm.,  when  analysed  by 
Knecht  and  Hibbert's  method  by  boiling  with  excess 
of  titanous  chloride  in  alcoholic  solution,  followed 
by  back  titration  of  the  excess  by  iron  alum,  gave 
NO,  equivalent  to  617;-,  64-8::,  and  64'0  ol 
o-nitroanisole.  These  results,  although  of  the  same 
order,   are  obviously  incorrect.     Similarly,  with  a 
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■ample  of  pure  aitrocrosj  1  methyl  ether,  the  method 

_.c\e    ticurcs    corresponding    l<>    88*1      ,     70*8  and 

;  l"9      ol  nitrocresj  I  methj  I  ether. 

In  the  case  of  o-mononitronaphthalene  the  figures 
reliable,  ranging  From  78"8  to 
In  the  oaae  of  this  substance  Kneoht  specifically 
states'  thai  reduction  with  titanoua  chloride  must 
take  place  in  presence  of  oo  larger  amounl  ol 
■  bloric  :n  id  than  is  neoessary  to  keep  the 
titanium  chloride  in  solution.  Even  mi  reducing 
tlic  quantity  oi  acid  to  tins  amount  we  found 
that  it  was  still  impossible  to  obtain  oonoordanl 
results,  and  the  same  « a--  found  to  be  true  with 
o-nitroanisole  and  o-nitrooresy]  methyl  other. 

It  li.is  long  been  known  thai  during  the  reduotion 
ol  certain  nitro  compounds  in  presence  of  hydro- 
i  bloric  acid  ohlorination  may  take  place  Bimul- 
taneouslj  with  reduction. T  For  complete  reduotion 
to  .1  chlorinated  amine,  however,  only  two-thirds 
ol  the  amount  of  hydrogen  is  required,  compared 
to  reduction  bo  the  non-chlorinated  amine,  since 
the  hydrogen  liberated  during  chlorination  is  also 
available  for  the  reduction.     Correspondingly,   if  a 

chlorinated  annuo  were  produced  during  the  reduo- 
tion by  titanoua  chloride,  m  the  extreme  case,  i.e., 
when  the  product  is  entirely  the  chlorinated  amino. 

only   two-thirds  of  the  amount   of  titanous  chloride 

would  Ih'  required  for  complete  reduction,  so  that 
calculating  hack  from  this  amounl  analysis  of  tho 
substance  would  only  indicate  66*6%. 

Normally,  howovor.  the  reduction  of  a  nitro  com- 
pound to  tho  correspond  in  r;  amino  takes  place  quan- 
titatively except  when  conditions  favouring  chlorina- 
tion   are    chosen,    e.p;.,    reduction   in   presence  ol 

alcohol.  From  the  results  of  our  analysis  of  certain 
substances  rach  as  o-nitroanisole,  nitrocresyl  methyl 
ether,  and  nitronaphthalene  it  would  appear  that 
reduction  with  titanous  chloride  invariably  leads  to 
simultaneous  production  of  chlorinated  compounds 
in    I  -.    and   it    is    in   tact    possible   to  isolate 

such  compounds  from  the  products  of  reduction. 

There  is  therefore  a  constant  danger  that  analyses 
of  nitro  compounds  by  the  titanous  chloride  method 
may  be  quite  erroneous  unless  it  is  known  whether 
the  reduction  product  is  entirely  free  from  chlorin- 
ated derivatives.  To  obviate  this  source  of  error — 
winch  is  very  pronounced  in  the  case  of  o-nitro- 
anisolo  -the  authors  have  employed  titanous  sul- 
phate in  all  those  cases  where  titanous  chloride, 
even  in  preeeni  •■  of  the  smallest  feasible  amount  of 
hydrochloric  add.  gave  either  low  or  very  discord- 
ant   results,   with   the  result   that   it  has  been   found 

that  such  substances  can  l>e  smoothly  and  quanti- 
tatively reduced  without  simultaneous  chlorination. 
In   Using   titanous  sulphate   it    was   at    first    found 

extremely  difficult  to  obtain  a  oonstant  titre  of  the 

solution  employed  against  a  standard  solution  of 
iron    alum.      This    was   found    to    be   entirely   due 

the  groat  ease  with  which  titanous  sulphate  solu- 
tion i-  oxidised  at  the  boding  temperature  by  atmos- 
pheric oxygen — precautions  which  are  sulfa  iont  to 
previ  in   ..Nidation  of  titanous  chloride  being  quite 

affii  i.  in  for  titanous  sulphate.  On  boiling 
titanous  sulphate  solution  in  a  flask  provided  with 
a  two-holed  stopper  with  narrow  entrance,  and  exit 
tube*   lor   carbon   dioxide,   and    working   with    gnat 

...  to  prevent  oxidation,  then  cooling  in  a  stream 
nl    carbon  dioxidtf,   it    remains  of  constant    strength 

when  titrated  against  a  standard  solution  of  iron 

Blum,    no   special    precautions  being   necessary   with 

th Id  s,,iut ion. 

iwing  table  shows  results  obtained  with 

rtain      sub  ■.'Inch      are      found      to      give 

anomalous     results     with     titanous     chloride.       In 


add  it  ion  to  tlies,-  substances,  many  other  ml  i ii- 

pounds,  the  determination  ol   "Inch  with  titanous 

chloral.     ;ave  lifhculty,  have  i n  analysed  by 

means  ,,i  titanous  sulphate,  concordant  results  with 
the  two  titanous  a  readily  obtained. 


Mil Ij.hlli  .l.-ii." 

io-Nltroiinlsiilt-  • 
cii'tiT  previous  BulphonattoD 
Nitrocresyl  methyl  ether* 

\ltl..t.rn/ri|.'    .  . 

.atri  previous  BUlphonat  lob 


.  Iilorldc 


sulphate. 


81  "".,.  "I  7%. 

'■i  0  '.. 
9  ■'.'..■>    i 

... 

71-7% 


..'    , 

117  1"„ 

117  1%,   ... 

'■■ 

00-2% 


•  KeluctioD.  Methods  In  Volumetric  Analysis  "  l'.'H  I.I.. 

S.  15.      -.1.11.  r.  Ii.r  .  1878,  11.  1201.      i. sbrli  1 

I.  it  ,    1896,    29.     100       lllanksma.  It...'     Tr.o.      I  '....  , 

1907.  IS,  .i  IS      Bamberger.  Ber.  1885.  28.  261.  Hunt  and  Thorpe. 
1915.  107.  a  :i 


'Those  substances  could  only  be  purlfled  by  (notional  <ti,riiia- 

tloo  under  reduoed  pressure  and  these  figures  pro! 

the   actual   nmnnni    ..i   ultra   body    present    sa   chc  taieo 

exactly  with  others  obtained  by  the  sine  reduction  method, 

t  Ixiw    rt'nult    probably    tluu    to    volatilisation  el  Hie  ciilroln-nzc-iie 

during  the  hot  reduction. 

From  these  results  n  be  comes  apparent  that  when 
the  kncchl  method  of  titration  with  titanous 
chloride  is  employed  for  unknown  nitro  compounds, 
the  analysis  should  be  confirmed  by  making  a  dupli- 
cate analysis  w  ith  titanous  sulphate,  as  only  by  this 
means  can  it  be  assured  that  chlorination  has  not 
simultaneously  taken  place.  It  is,  however,  just  as 
convenient  to  substitute  titanous  sulphate  for 
titanous  chloride  in  all  cases,  and  the  possibility  of 
this  error  is  thereby  avoided. 

The  use  of  titanous  sulphate,  also  in  many  cases 
avoids  the  necessity  of  sulphonating,  which  in  some 
cases,  e.ij.,  nitrocresyl  methyl  other,  readily  leads 
to  charring,  sulphonation  being  required  only  in 
those  cases  where  the  nitro  compound  is  sufficiently 
volatile  in  steam  to  entail  possible  loss  during  the 
reduction  in  boiling  solution. 

In  using  titanous  sulphate  we  find  that  there  is 
no  advantage  in  using  a  solution  weaker  than  5%, 
as  this  strength  has  been  found  to  give  satisfactory 
results  and  avoids  the  necessity  of  having  to  take 
such  small  amounts  of  the  nitro  compound  for 
analysis.  This  solution  is  conveniently  prepared 
by  adding  400  c.c.  of  commercial  titanous  sulphate 
solution  (about  12%)  to  about  500  c.c.  of  dilute 
sulphuric  acid  (1  in  4),  boiling  for  a  few  minutes, 
cooling,  and  making  up  to  1000  c.c.  No  further 
addition  of  acid  is  necessary. 

Seduction  with  stannous  chloride. 
Methods  for  tho  estimation  of  the  nitro  group  by 
reduction  with  excess  of  stannous  chloride  and 
subsequent  determination  of  the  excess  of  this  sub- 
stance by  means  of  iodine  or  permanganate  date 
back  several  years  previous  to  the  introduction  of 
titanous  chloride  by  Knecht  and  Hibbert,  the  chief 
i  modifications  of  the  original  method  of  Limpricht 
(Ber.,  1878,  11,  35)  being  suggested  by  Young  and 
Swain  (J.  Amor.  Chem.  Soc,  1897,  19,  812);  Alt- 
mann  (J.  prakt  Chem.,  1901,  63,  370);  Colver  and 
Prideaux  (this  J.,  1917,  36.  480);  Sachs  (ibid.,  916), 
and  more  recently  by  Druce  (Chem.  News,  1919,  US, 
133). 

The  authors  have  made  numerous  determinations 
of  nitro  compounds,  Using  the  various  modified 
methods  involving  the  use  of  stannous  chloride,  and 
in  no  case  have  they  found  the  slightest  advantage 
over  titanous  chloride,  whilst  in  many  cases  results 
were  less  satisfactory;  also  the  time,  and  manipu- 
lative skill  required  and  the  chances  of  passible 
error  were  considerably  greater. 

Prom  a  study  of  the  paper,  already  referred  to 
it  will  be  seen  thai  chlorinated  amino  compounds 
are  at  least  as  readily  formed  during  reduction  with 
us  chloride  as  with  titanous  chloride,  and  the 
objections  raised  to  the  use  of  the  latter  apply  to 
the  former  with   equal  force. 
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The  authors  of  papers  describing  the  use  of 
stannous  chloride  as  a  reducing  agent  all  state  that 
they  get  results  lower  than  theoretical  in  many 
cases.  They  incorrectly  assume  that  stannous 
chloride  is  not  a  sufficiently  energetic  reducing 
agent,  having  failed  to  appreciate  the  fact  that 
simultaneous  chlorination  and  reduction  may  take 
place. 

Seduction  of  the  nitro  group  to  the  amino  group 
and  subsequent  determination  of  the  latter. 

We  have  been  unable  to  find  any  direct  references 
in  the  literature  to  this  method,  which,  although 
only  of  limited  application,  is  yet  of  very  great 
value  in  the  case  of  a  considerable  number  of  nitro 
compounds,  i.e.,  those  which  can  be  smoothly 
reduced  to  an  amino  compound  which  can  be  quan- 
titatively converted  into  a  diazo  compound  by  means 
of  nitrous  acid.  About  1/20  grm.-mol.  of  the  nitro 
compound  is  either  dissolved  or  suspended  in  excess 
of  dilute  hydrochloric  acid  and  zinc  dust  gradually 
added  in  considerable  excess,  the  reaction  being 
kept  vigorous  by  occasionally  warming  the  solution. 
After  about  an  hour  the  solution  is  filtered,  diluted, 
cooled  by  addition  of  ice  and  titrated  with  A7/ 2 
sodium  nitrite  until  a  drop  of  the  solution  applied 
to  starch-iodide  paper  used  as  an  external  indicator 
shows  excess  of  nitrous  acid  to  be  present. 

In  this  method  it  is  immaterial  whether  chlorin- 
ated amines  are  formed  or  not,  provided  such 
chlorinated  amines,  as  is  usually  the  case,  react 
with  nitrous  acid  to  form  diazo  compounds.  As  will 
he  seen,  2000  c.c.  of  A7/ 2  sodium  nitrite  is  required 
for  each  grm.-mol.  of  mononitro-compound  reduced 
to  monoamino-compound. 

We  have  found  the  method  extremely  useful  for 
a  considerable  number  of  substances,  e.g.,  nitro- 
anisole,  p-nitrochlorobenzene-o-sulphonic  acid,  p- 
nitrotoluenesulphonic  acid,  etc.,  and  in  all  cases 
have  obtained  excellent  agreement  with  determina- 
tions made  with  titanous  sulphate,  though  not 
necessarily  with  titanous  chloride.  Thus,  a  sample 
of  nitroanisole  gave  figures  of  97%,  97-6%,  and 
640%  when  analysed  by  these  three  methods  re- 
spectively. The  method  has  the  decided  advantage 
in  works'  practice  that  it  is  free  from  manipulative 
difficulties  and  involves  no  special  form  of  ap- 
paratus, whilst  the  fact  that  a  comparatively  large 
weight  of  sample  can  be  taken  for  analysis  means 
considerably  less  chance  of  error  due  to  sampling 
difficulties. 

It  is  important  to  insure  that  both  the  acid  and 
the  zinc  dust  are  free  from  iron  or,  alternatively,  to 
make  a  blank  determination  to  ascertain  what 
amount  of  standard  nitrite  solution  is  taken  tip  by 
traces  of  ferrous  iron  present  after  reduction. 

It  is  not  proposed  here  to  discuss  the  value  of  the 
Kjeldahl  method,  with  its  voluminous  literature, 
for  the  determination  of  the  |  nitro  group,  as 
although  the  authors  have  carried  out  a  consider- 
able amount  of  work  on  the  subject,  particularly 
from  the  novel  point  of  view 'of  the  use  of  titanous 
sulphate  as  both  reducing  and  catalytic  agent  for 
the  promotion  of  oxidation,  the  results  are  at 
present  not  sufficiently  advanced  to  permit  of 
publication. 

In  conclusion,  we  desire  to  express  our  thanks  to 
The  British  Dyestuffs  Corporation  (Blackleyl, 
Limited,  in  whose  Central  Analytical  Laboratory 
the  work  was  done,  for  permission  to  publish  the 
results  of  this  investigation. 

Discussion. 

Prof.  Knecht  said  that  the  fact  that  the  titanous 
chloride  method  as  originally  recommended  by  him 
had  failed  in  the  ease  of  a-nitronaphthalene,  had 
been  communicated  to  him  some  years  ago.  It  had 
been  found  that  by  using  very  much  weaker  hydro- 
chloric acid  apparently  reliable  results  could  be 
obtained.     There  were  several  peculiarities  in  the 


reaction  of  titanium  salts  which  it  seemed  difficult 
to  explain.  For  example,  when  diazobenzene 
chloride  was  treated  with  titanous  chloride  in  con- 
centrated hydrochloric  acid  solution  there  was  no 
reduction,  whereas  in  a  very  dilute  solution,  in  the 
presence  of  a  small  amount  of  hydrochloric  acid, 
the  action  was  quantitative.  Again,  when  a  dilute 
solution  of  titanous  chloride  was  boiled  with  sodium 
persulphate  very  little  action  took  place,  but  if  a 
15%  solution  of  sulphate  were  used  the  reduction 
was  quantitative.  Titanous  fluoride  used  in  place 
of  the  sulphate  might  give  equally  reliable  results 
while  at  the  same  time  being  more  stable  in  contact 
with  air.  Was  the  o-nitroanisole  sulphonated  in 
carrying  out  the  determination  or  was  the  product 
dissolved  in  alcohol?  Alcohol  was  always  liable  to 
introduce  certain  irregularities  into  the  process, 
and,  personally,  he  thought  that  sulphuric  acid 
would,  in  the  majority  of  cases,  even  if  it  only  acted 
as  a  mechanical  solvent,  give  better  results. 

Prof.  A.  Lapwoeth  said  that  in  the  application 
of  stannous  chloride  some  substances  gave  results 
10 ".  too  low,  even  though  they  were  sulphonated 
nitro  compounds.  In  such  cases  it  was  desirable 
to  standardise  the  stannous  chloride  solution  with 
a  nitro  compound  which  was  nearest  to  that  which 
was  to  be  estimated.  Orton  and  Jones  had  shown 
that  the  aceto-c-hloroanilides  and  hydrochloric  acid 
first  reacted  to  form  acetanilides  and  free  chlorine, 
which  then  reacted  to  give  the  chlorinated  acetani- 
lides. If  Orton's  explanation  was  general  then 
there  was  a  possibility  of  effecting  a  great  variation 
in  the  results  according  to  the  manner  of  titration. 

Mr.  L.  G.  Radcliffe  said  that  after  some  diffi- 
culty he  had  applied  titanous  chloride  to  the  deter- 
mination of  the  nitro  musks  in  admixture  with 
acetanilide. 

Dr.  Callan,  in  reply,  said  that  they  had  made 
practically  no  differences  in  the  technique  of  the 
original  method  as  devised  by  Prof.  Knecht.  He 
did  not  agree  with  Prof.  Knecht  that  it  was  gener- 
ally advisable  to  sulphonate.  This  involved  the 
use  of  oleum  sometimes  for  some  hours,  which  in 
many  cases,  for  example,  o-nitrocresyl  methyl  ether, 
caused  charring,  whilst  by  dissolving  in  alcohol  and 
adding  to  the  titanous  sulphate  solution  the 
analysis  required  only  about  10  minutes.  Solution 
in  alcohol  certainly  increased  the  likelihood  of 
chlorination,  and  therefore  when  using  titanous 
chloride  sulphonation  was  decidedly  advantageous, 
but  with  titanous  sulphate  where  no  chlorination 
was  possible  an  alcoholic  solution  was  greatly  to  be 
preferred.  Attempts  to  use  stannous  sulphate  in 
place  of  stannous  chloride  gave  unpromising 
results,  this  material  being  very  difficult  to  work 
with. 


Newcastle  Section. 


Meeting  held  at  Armstrong  College,  Neii-castle,  on 
November  19,  1919. 


TROF.    P.   P.    BEDSOX  IN    THE    CHAIR. 


A  STUDY  OF  THE  FRUIT  OF  SCHLEICHERA 
TRIJUGA,  WITH  SPECIAL  REFERENCE  TO 
THE  GENERATION  OF  HYDROCYANIC  ACID 
IN  THE  SEED. 

BY  XAGEXDRA  N.    SEX-GVPTA,   B.SC. 

Schleichera  trijuga  is  a  large  deciduous  Indian 
tree  belonging  to  the  natural  order  Sapindacea.  It 
is  of  very  common  occurrence  in  dry  forests  all  over 
India — Bengal  and  Assam  being  possibly  excepted — 
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and  also  in  CVylon  and  the  Bast  Indian  Archipelago. 
In  \  11 1 ii.-  of  the  quality  of  it«  timber  it  is  a  faotoi 
laiderable  importance  in  the  forest  economy  of 
India,  Inn  tins  ~i u.lv  is  concerned  with  the  fruit 
.if  ill.-  tree,  tin-  full  recognition  of  the  value  of  which 
as  a  source  of  vegetable  fat  and  cattle  food  is.  almost 
suro  to  raise  its  sylvicultural  status. 

I  I,,  annual  production  of  fruits  is  enormous, 
although  it  is  very  doubtful  whether  any  serious 
efforts  nave  so  far"  hoen  made  to  collect  them  sys- 
tematically and  to  dispose  of  thorn  in  such  B  ivaj  as 
to  obtain  the  best  value  of  the  fat  as  well  as  of  the 
residue  left  after  expression. 

The  cyanogenetic  character  of  the  seed  of  Schlei- 
thtra  ti  i/injd  was  revealed  more  than  a  quarter  of  a 
century  ago  in  connection  with  certain  investiga- 
tions into  the  properties  of  "  Macassar  oil,"  hut,  as 
far  as  I  am  aware,  very  little  work  has  Ken  done  on 

the  subject.  But  for  the  outbreak  of  the  war  in  191  I 

the  subject  would  have  1h-.ii  studied  before  now  at 
the  Imperial  Institute,  through  whose  generosity 
the  material,  which  formed  the  basis  of  my  work, 
was  made  available  to  me. 

Hi.-  work  embodied  in  this  paper  falls  under  tin- 
following  three  heads:  (1)  A  general  survey  of  the 
constituents  of  the  various  parts  of  the  fruit  from 
the  feeding  point  of  view  ;  (S)  A  study  of  the  oyano- 
g.-in -sis  m  the  seed  :  (8)  An  examination  of  the  fat. 

The  constituents  of  the  various  parts  of  the  fruit. 

The  fruit  is  a  nut  varying  considerably  in  shape 
and  size.  The  commonest  and  perhaps  the  typical 
shape  is  ovoid,  the  diametrical  range  being  from  j  in. 
to  J  in.  Generally  the  fruit  is  one-seeded,  but  twin- 
ningisbynomeana  uncommon.  The  seed  is  protected 
In  two  distinct  shells,  separated  by  an  intervening 
dark-brown  layer  oi  soft  membranous  character. 
Starling  from  the  exterior,  these  four  morpho- 
logical units  may  be  represented  as  follows:  Outer 
shell.  50*8  by  weight;  membranous  layer,  12'4%  ; 
inner  shell,  146%  ;  seed,  22-2%.  Analysis  of  the 
two  shells  and  the  membranous  layer  shows  that 
their  inclusion  in  the  composition  of  any  kind  of 
feeding-stuff  is  entirely  out  of  the  question.  The 
shells  might,  however,  be  profitably  treated  for  the 
manufacture  of  charcoal  and  volatile  products. 

The  most  obvious  features  of  the  seeds  are  their 
lively  high  fat  content  and  their  extraordinary- 
liability  to  the  attack  of  fungi.  About  70  per  cent, 
of  the  fruits  placed  at  my  disposal  were  affected  by 
one  or  more  species  of  fungi,  although  the  damage 
to  the  seed  was  not  a  constant  consequence.  The 
i ..it  the  sphere  of  fungoid  activity  is  inside 
the  fruit,  with  the  outer  shell  intact,  indicates  that 
the  fungi  may  be  of  Indian  origin  and  not  the  result 
of  inoculation  during  storage  at  the  Imperial  In- 
stitute Fully  40  per  cent,  of  the  fruits  examined 
r.eir  interior  absolutely  destroyed.  Another 
25  per  cent,  showed  seeds  in  an  advanced  stage  of 
disintegration;  these  chemically  altered  seeds  will 
l>o  referred  to  as  "diseased  seeds,"  in  contradis- 
tinction to  healthy  ones. 

The  ether-extract  from  diseased  seeds  6hows  a 
very  high  degree  of  decomposition  of  the  fat,  the 
:•.  id  value  being  109'6  as  compared  with  1306  for 
healthy  seeds. 

The  following  figures  for  the  composition  of  the 
two  kinds  of  seeds  have  been  obtained  by  the  con- 
ventional method  of  representing  the  percentage  of 
soluble  carbohydrates  by  the  figure  obtained  by 
subtracting  the  combined  percentages  of  water,  oil, 
proteins,  fibre,  and  ash  from  100.  It  is  realised 
that,  owing  to  the  fact  that  nitrogen  is  present  in 
the  seed  in  at  least  three  forms — true  proteins, 
amid.-  etc.,  and  glucoside — the  use  of  the  figure 
N  -'">  will  give  an  erroneous  idea  of  the  protein 
and  also  therefore  of  the  carbohydrates,  but  since 
the  identity  of  the  glucoside  has  not  been  definitely 
1  shed,  it  is  proposed  to  adhere  to  the  standard 
method. 


Healthy  Diseased. 

Bred.  B*ixl. 

Moisture  8-20  . .  8-00 

Oil  07-1  a  ..  63-23 

Proteins  18  20 

Carbohydrates  I  ii  ..         ll-oii 

Fibre 8-40  603 

Ash 1-93  ..  2-86 

Total  nit  rogen  2-912  ..  2  128 

N  as  true  proteins 2-488 

N  as  amides  etc.        ..  ..  ..       0*446 

The  amount  of  hydrocyanic  acid  yielded  by 
healthy  seeds  under  the  most  favourable  conditions 
of  hydrolysis  hitherto  observed  has  been  0'574%, 
corresponding  to  0"J98%  of  nitrogen.  The  dis- 
crepancy between  this  figure  and  the  difference  be- 
iiiiTii  the  percentage  of  total  nitrogon  and  the 
combined  percentages  of  nitrogen  as  true  proteins 
(precipitated  by  copper  hydroxide)  and  amides  etc. 
appears  only  to  bo  capable  of  explanation  by 
assuming  that  copper  hydroxide  not  only  prevents 
the  hydrolysis  of  the  glucoside  by  the  water  used, 
but  also  precipitates  the  glucoside  together  w-ith  the 
true  proteins.  This  point  remains  to  he  definitely 
settled.  The  cyanogenetic  hydrolysis  of  the  glu- 
coside during  digestion  with  concentrated  sulphuric 
acid  is  not  a  possibility,  since  when  pure  amygdalin 
is  digested  in  a  similar  way  the  entire  nitrogen- 
content  is  recovered  as  ammonium  sulphate. 

Probable  composition  of  the  feeding  stuff  derived 
from  healthy  seed. 

The  possible  or  advisable  degree  of  expression  of 
the  seeds  can  only  bo  definitely  established  by  actual 
experiments  on  the  manufacturing  scale.  The  in- 
hibitory effect  of  the  common  fat-solvents  on  the 
action  of  the  enzyme  (discussed  later)  indicates  the 
superiority  of  the  extraction  method  over  that  of 
expression  in  dealing  with  the  fat  in  this  particular 
case,  unless  it  is  possible  to  destroy  the  enzyme  by 
heat  (wet  or  dry)  prior  to  expression  without  affect- 
ing the  fat.  In  the  absence  of  such  heat-treatment 
the  expression  method  will  be  fraught  with  the 
danger  of  contaminating  the  fat  with  hydrocyanic 
acid  and  leaving  a  large  proportion  of  the  glucoside 
together  with  the  active  enzyme  in  the  residue,  as 
it  has  been  observed  that  a  certain  amount  of  hydro- 
lysis takes  place  in  crushing  the  material  even  in 
the  absence  of  external  moisture.  As  it  is  prac- 
ticable to  remove  the  last  trace  of  fat  from  the  seed 
by  the  extraction  method,  a  composition  may  be 
suggested  for  the  residual  cattle  food  which  will  he  a 
fair  approximation  to  what  should  be  the  case  in 
actual  practice.  In  view  of  the  striking  poverty  of 
carbohydrates  in  the  seed,  the  fat-content  of  the 
residual  food  must  be  higher  than  is  the  case  in  the 
ordinary  cattle  cakes  and  meals.  Taking  all  the 
facts  into  consideration,  it  appears  that  the  per- 
centage of  fat  in  the  residue  should  not  be  less  than 
15.  Calculating  on  this  basis,  it  is  found  that  if 
91"4%  of  the  fat  present  in  the  healthy  seed  is  re- 
moved, the  composition  of  the  residue  should  in- 
clude 15  per  cent,  of  fat.  Thus,  100  lb.  of  seed 
should  yield  88*67  lb.  of  cattle  food  containing 
moisture  8"28,  oil  1499,  protein  4707,  carbohydrates 
15-88,  fibro  8' 79,  ash  4'99  per  cent. 

A  study  of  the  cyanogenesii  in  the  seed. 

The  literature  on  the  subject  is  so  obscure  that  it 
is  difficult  to  say  with  certainty  when  and  by  whom 
the  discovery  of  the  cyanogenetic  property  of  the 
s.-e.l  was  made,  but  it  is  more  than  probable  that  the 
credit  belongs  to  Triimmel,*  who,  working  alone  in 
1889,  and  in  Conjunction  with  Kwassiek.t  in  L891, 
was  able  to  obtain  hydrocyanic  acid  both  from  the 
seed  and  the  fat.  The  fat  has  since  been  examined 
by  several  workers,  most  of  whom  have  confirmed 
the  presence  of  hydrocyanic  acid  in  it. 

It  is  hardly  conceivable  that  hydrocyanic  acid  can 
be  present  in  the  seed  in  a  pro-formed  state,  and  it 

•  Apotn.  /.-it.  is89. 

t  Pharm.  Zeif.  1891. 
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may  be  assumed  that  its  source  is  a  cyanogenetic 
glycoside.  The  hydrolysis  under  different  condi- 
tions is  quite  typical  of  enzyme  activity,  hydro- 
cyanic acid  and  a  reducing  sugar  having  been  de- 
tected. Attempts  to  isolate  the  glucoside  have 
proved  unsuccessful. 

The  usual  method  of  isolating  enzymes  has  led 
to  the  separation  of  a  nitrogenous  substance  which, 
when  dry,  presents  the  typical  appearance  of  an 
enzyme,  and  which  has  therefore  been  taken  to  be 
the  agent  responsible  for  the  hydrolysis  of  the  glu- 
coside. The  dry  white  powder  resulting  from  the 
gelatinous  mass  precipitated  by  an  excess  of  alcohol 
is  insoluble  in  water,  but  forms  an  opalescent  sus- 
pension. Such  enzymic  solutions  will  not  hydrolyse 
pure  amygdalin  or  the  glucoside  in  the  crushed  seed 
in  which  the  enzyme  had  previously  been  destroyed. 
Further,  1  grm.  of  ground  seed,  which,  under  the 
same  conditions  of  temperature  etc.,  yielded  over 
3  mgrms.  of  hydrocyanic  acid  in  a  medium  of  pure 
water,  was  incapable  of  evolving  even  a  trace  of  the 
acid  when  the  hydrolysis-medium  consisted  of 
alcohol  and  water  in  the  same  proportions  as  used 
for  the  precipitation  of  the  enzyme.  In  this  respect 
the  enzyme  resembles  urease.* 

Evolution  of  hydrocyanic  acid  under  different  con- 
ditions of  hydrolysis. 

A  number  of  experiments  have  been  carried  out 
with  the  apparatus  devised  by  Mr.  S.  H.  Collins  for 
his  research  on  linseed. t  My  best  thanks  are  due  to 
him  for  permission  to  use  his  apparatus.  The 
material  is  hydrolysed  at  constant  temperature  and 
the  hydrocyanic  acid  evolved  is  removed  by  an  ad- 
justable current  of  hydrogen  and  fixed  as  sodium 
cyanide,  which  is  estimated  colorimetrically.  The 
hydrocyanic  acid  has  also  been  estimated  volumetri- 
cally  by  means  of  X 120  silver  nitrate  solution,  the 
end-point  being  quite  sharply  defined.  The  volu- 
metric method  has  always  given  somewhat  higher 
results  than  the  colorimetrie  method,  but  the  latter 
is  a  reliable  guide  to  comparing  the  effects  of 
various  conditions  on  the  hydrolytic  action  of  the 
enzyme. 

The  results  of  these  tests  have  proved  that  cyano- 
gencsis  is  confined  to  the  seed.  The  evolution  of 
hydrocyanic  acid  from  diseased  seeds  is  very  small. 
At  25°  C.  1  grm.  of  ground  diseased  seed  evolved 
onlv  4%  of  the  amount  obtained  under  similar  con- 
ditions from  healthy  seeds,  but  at  35°  C.  the  amount 
increased  to  19%.  The  reason  for  this  increase  is 
not  apparent,  since  the  enzyme  activity  is  at  a 
maximum  at  about  25°  C.  (see  later).  The  figures 
showing  the  rate  and  amount  of  evolution  of  hydro- 
cyanic acid  in  the  two  cases  both  at  25°  and  35°  C. 
are  tabulated  below:  — 

Table  I. 

Weight  of  material  used  =  l  grm. 


Msm.  HON 

Mgm.  HCN 

Mgm.  HON 

Mgm.  HCN 

Time. 

from  healthv 

from  dis- 

from healthv 

from  diseased 

seed  at  25  °C. 

seised  seed 

seed  at  35°C. 

seed  at  35°C. 

at  25°C. 

}  hour 

016 

0 

019 

0 

13      .. 

1-56 

0-nr, 

103 

0-05 

32      .. 

2-56 

015 

1-48 

0-28 

52     .. 

3-22 

— 

1-62 

— 

n   .. 

3-50 

— 

— 

— 

Effects  of  thermal  conditions. 
Several  investigators^  on  the  subject  of  enzyme 

•H.  E.  Armstrong  and  E  Horton.  Roy.  Soc.  Proc.,  1912.  B. 
85. 

tProc.  of  Univ.  Durham  Phil.  Soe..  4.  [3] ;  J.  Chem.  Soc.  1912, 
ii.,  586. 

J  Collins — Rate  of  evolution  of  HCN  from  linseed  under  digestive 
conditions.  Proc.  of  University  of  Durham  Phil.  Soc.  Vol.  IV., 
Part  3.  Compton — Constancy  of  the  optimum  temperature  of  an 
enzyme  under  varying  concentrations  of  substrate  and  of  enzymes. 
Koy.  Soc.  Proc.,  B.  Vol.  38.  1914. 


activity  have  found  that  the  optimum  temperature 
for  enzymes  lies  somewhere  about  45°  C.  My  ex- 
periments with  the  enzyme  of  Schleiehera  seeds  in- 
dicate that  in  this  case  the  optimum  is  25°  C.,  at 
which  temperature  the  yield  of  hydrocyanic  acid  is, 
roughly,  120%  higher  than  that  at  35°,  while  at  15° 
the  evolution  is  less  than  at  25°,  but  is  still  in  excess 
of  the  amount  given  off  at  35°  C.  Readings  have 
also  been  taken  at  45°,  65°,  75°,  and  95°  C,  and  the 
results  show  a  progressively  inhibitory  effect  of  wet 
heat. 

The  following  results  of  volumetric  estimations 
made  at  15°,  25°,  and  35°  C.  give  an  idea  of  the  total 
amount  of  hydrocyanic  acid  evolved.  These  results 
confirm  the  statement  made  as  to  the  optimum  tem- 
perature of  enzyme  activity  :  At  15°  C.  2'499  mgrms. 
of  HCN  was  evolved  per  grm.  of  material ;  at  25°  C, 
3'982  mgrms. ;  at  35°  C,  T890  mgrms. 

To  observe  the  effect  of  steam  3  grms.  of  the 
ground  material  was  subjected  to  a  current  of  steam 
for  half  an  hour,  the  distillate  being  collected  in  a 
dilute  solution  of  sodium  hydroxide.  The  steamed 
material  was  examined  for  hydrocyanic  acid  in  the 
usual  way  for  about  four  hours  at  25°  C.  The  dis- 
tillate showed  the  presence  of  054  mgrm.  of  HCN 
(018  mgrm.  per  grm.  of  material),  while  the  steam- 
treated  material  failed  to  show  any  trace  of  the 
acid.  The  effect  of  steam  on  the  whole  seed  was  the 
same  as  with  the  ground  material.  Steam  treatment 
may  thus  prove  a  suitable  way  of  dealing  with  the 
enzyme  if  condensation  on  a  large  scale  in  contact 
with  the  material  can  be  avoided. 

The  power  of  the  enzyme  to  resist  the  effect  of  dry 
heat  is  very  considerable  indeed.  Whilst  half  an 
hour's  steaming  is  practically  fatal  to  the  enzyme, 
the  ground  material  dried  for  half  an  hour  at 
100°  C.  evolved  in  contact  with  water  at  35°  C. 
1'5  mgrms.  of  hydrocyanic  acid  per  grm.  of  the 
material  as  compared  with  1'62  mgrms.  normally. 
Similar  treatment  for  longer  periods  showed  that 
dry  heat,  though  slow  in  its  action,  eventually 
destroys  the  enzyme  (see  Table  II.). 

In  deciding  on  the  most  convenient  method  of  de- 
stroying the  enzyme  on  the  manufacturing  scale  the 
claims  of  dry  heat  should  be  considered  on  account 
of  its  simplicity  and  practicability.  The  process  is 
already  adopted  in  connection  with  the  manufacture 
of  linseed  cake. 


Temp,  of  hydrolysis  =  35°  C.  I  Temp,  of  hydrolysis=25°  C. 


Mgrm.  HCX  from  1  grm. 

ground  material  dried  at 

100°  C.  for 

Mgrm.  HCN 
from  2  grms. 

Mgrm.  HCN 
from  1  grm. 

ground   ma- 
terial dried  at 

of  whole 

Time. 

seed*  dried 

I 

1 

2 

n 

100°  C.  for 

at  100" C  for 

hour. 

hour. 

hours. 

hours. 

12  hours. 

12  hours. 

J  hour 

011 

0-03    1  0 

0 

0 

0 

1       .. 

0-34 

0-29    j  0-16 

009 

0 

01 

12       .. 

0-65 

0-59 

0-38 

0-16 

0 

0-28 

32       .. 

0-86 

0-87 

0-68 

0-28 

0 

0-44 

42       .. 

1-05 

103 

0-81 

— 

0 

— 

52       .. 

1-15 

110 

0-89 

— 

0 

— ■ 

ej     .. 

0 

_ 

*  Crushed  before  examination  for  HCN. 

Enzymic  response  to  acidity. 

The  behaviour  of  the  enzyme  in  the  presence  of 
acid  is  somewhat  remarkable.  Whilst  iV/1000  hydro- 
chloric acid  at  35°  C.  liberated  practically  as  much 
hydrocyanic  acid  as  water,  the  use  of  iV/500  acid 
resulted  in  the  evolution  of  at  least  73%  more  hydro- 
cyanic acid  than  with  water  at  the  same  tempera- 
ture. At  25°  C.  volumetric  estimation  indicated 
that  5'74  mgrms.  of  hydrocyanic  acid  was  liberated 
from  1  grm.  of  material,  as  compared  with  3'982 
mgrms.  when  water  was  the  medium  of  hydrolysis. 
It  thus  appears  that  a  certain  degree  of  acidity, 
probably  depending  on  the  normal  extent  of  ionic 
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dissociation    of    the   soid,    is   stimulative    to    the 
ivity  oi  the  enzyme,     in  tlii-:  connection  it  may 
Ih>  noted  that   II.   E,  Ann  ound   that  cap- 

bonie  a<  i<l  1 1 1 >  to  a  oertain  point  had  an  accelerative 
influence  on  the  activity  ol  areaae,  which  he  attri- 
butes to  the  Function  oi  the  acid  neutralising  the 
basic  product  ol  hydrolysis  (ammonia)  which  would 
otherwise  tend  to  combine  with  the  carbozy]  of  tho 
;.-m  "  radical  of  the  ensyme  and  thus  destroy 
it-,  power  of  hydrolysis.  This  explanation  is  nol 
applicable  to  the  present  case.  I  am  inclined  to 
think  that  the  concentration  of  hydrogen  ions  is 
the  factor  which  governs  the  behaviour  of  the 
enzyme  in  tins  series  of  experiments.  The  very 
lit  ionic  dissociation  which  characterises  water 
in  the  normal  state  docs  not  perhaps  supply  the  con- 
centration of  hydrogen  ions  needed  for  the  maxi- 
mum activity  of  tin  ensyme  possible  under  the  other 
experimental  conditions,  such  as  temperature  etc. 
The  optimum  hydrogen-ion  concentration  for  the 
ensyme        5  hera  seeds  is  Bupplied  by  A    500 

hydrochloric  acid,  or  thereabouts. 

''-'/"'  I  of  fat  solvents  on  tht  enzyme. 

The  ground  materia]  was  treated  with  anhydrous 
solvents  and  the  extrai  ted  material  examined  in  the 

usual  way  at  .'(■">  and  at  85  V.  In  all  cases  the 
evolution  of  hydrocyanic  acid  was  either  nil  or  so 
low  .is  tn  Ix1  almost  negligible.  3  grins,  of  material 
percolated  with  ether  for  three  hours,  when  ex- 
amined m  36° C. evolved  no  acid  in  one  ease  and  only 
0*16  mgnn.  in  another.  In  another  experiment  cou- 
dui  ted  I  35  C.  with  the  same  quantity  of  material 
after  four  hours'  ether  extraction,  0'29mgrm,  of  acid 
was  evolved.  Extracted  material  after  exposure  to 
the  atmosphere  for  12  days  failed  to  evolve  any  acid. 
Experiments  have  indicated  that  it.  is  tho  enzyme 
and  not  the  glucoside  that  suffers  from  the  action 
of  ether.  Petroleum  spirit  lias  a  similar  inhibitory 
power.  The  solvent  used  had  a  very  low  b.  pt.,  and 
it  is  probable  that  the  vapour  of  commercial  petro- 
leum spirit  would  bo  even  more  inhibitory.  In  ono 
experiment  2  grins,  of  material  extracted  with 
petroleum  spirit  for  2J  hours  failed  to  give  off  any 
hydrocyanic  acid,  and  in  another  3  grms.  of  material 
extracted  lor  three  hours  evolved  G"57  mgnn.  (tem- 
perature 25°  C).  Carbon  bisulphide  and  carbon 
tetrachloride  have  a  similar  effect  on  the  enzyme. 

The  above  observations  indicate  that  by  the  use 

of  any  of  th miuon   Fat   solvents  and  by  allowing 

the  solvent  to  act  on  the  enzyme  for  a  sufficiently 
l"'ii_'  lime,  the  safety  of  the  residue  as  a  cattle  food 
Dan  be  practically  guaranteed,  provided,  of  course. 
no  other  food  taken  simultaneously  contains  an 
ensyme  capable  of  hydrolysing  the  glucoside.  The 
oogenetic  hydrolysis  of  the  glucoside  by  enzymes 
secreted  in  the  animal  body  is  highly  improbable. 
Pure  amygdalin  fed  to  animals  has  been  found  to  be 
without  any  deleterious  effect. 

Other  antiseptics,  including  phenol,  salicylic  acid, 
hydrogen  peroxide,  mercuric  chloride,  and  bleach- 
ing powder,  are  all  more  or  less  effective  in  inhibit- 
ing the  action  of  the  enzyme.  Men  uric  chloride  is 
the  most  effective. 

I        I    experiments   have  1 n  carried  out  to  de- 

termine  the  influence  of  a  number  of  commonly  em- 
ployed cattle  foods,  such  as  grass,  hay,  roots,  and 
dried  Bilage,     A  temperature  of  39°  C.  was  main- 

Hiiit   th.se  experiments.     The  propor- 
tions of  the  ground  seed  and  of  the  food  were  deter- 
mined with  reference  to  rations  in  vogue.     The  evo- 
lution of  hydrocyanic  acid  was  greatest  in  presence 
ilage  and  hast  with  grass.     Silage  increased  the 

activity  of  the  enzyme  by  more  than  100%  and  hay 
py   83  In    presence   of    roots    the   evolution    is 

slightly  higher  than  normally,  whilst  grass  depresses 
the  activity  by  about  30".'     The  increased  action 
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wuh  Bilage  and  with  hay  is  the  result  of  the  acidity 
of  the  material. 

Estimation  of  a  reducing  sugar  due  to  hydrolysis  of 
flu-  glucoside. 

!>■  I     is     remarkably    deficient    in    reducing 

siieais.    I, in    th,.   water   in    which   the   hydrolysis   was 

<arned  out  contained  an  appreciable  amount  of  a 
reducing  sugar  (probably  dextrose).     Experiments 

indicated  an  approximate  ri ol  1  HCN:31  dex- 
trose, showing  that  the  principal  glucoside  has  a 
high  nitrogen  content. 

The  enzyme. 

The  precipitated  enzyme  material,  dried  and  dis- 
Bolved  m  water,  was  wit  limit  activity  towards  either 
amygdalin  or  the  glucoside  in  the  seed  in  which  the 
enzyme  had  previously  Ihmui  destroyed.  The 
aqueous  extract  of  the  seed,  without  alcohol,  is 
ea]iahle  of  hydrolysing  both.  The  activity  of  the 
aqueous  extract  was  vigorous  during  the  first  two 
days,  after  which  it  began  to  decrease  and  became 
nil  in  the  course  of  a  week.  The  fad  thai  amygdalin 
was  decomposed  by  the  enzyme  of  tho  seed  indicates 

the  presence  of  an  emulsiii-like  body.  Although  it 
has  not  been  possible  to  discover  directly  any  other 
products  of  hydrolysis  than  hydrocyanic  acid  and 
dextrose,  it  should  he  mentioned  that  a  faint,  but, 

unmistakable,  smell  of  benzaldebyde  was  developed 

in  the  seed  when  a  fairly  large  quantity  of  it  was 
submitted  to  very  high  pressure,  but  as  the  quantity 

produced  is  very  small  it  is  probable  that  there  are 
at  least  two  glucosides  in  the  seed,  and  that  the 
glucoside  responsible  for  benzaldehyde  is  present  in 
a  very  small  proportion. 

Examination  of  the  fat. 

ScMeichera  fat  has  already  been  examined  by 
Wijs,  Itallie.  (iloiik,  Lewkowitsch,  and  others.  The 
fat  is  know  n  by  several  names,  e.</.,  Kon  oil,  Kusum 
oil.  .Macassar  oil,  etc;  it  has  only  attained  com- 
mercial importance  for  the  manufacture  of  hair  oil. 

The  freshly  extracted  material  is  a  solid,  which 
begins  to  liquefy  at  a  comparatively  low  tempera- 
ture. It  possesses  a  pleasant  smell  and  is  yellowish- 
white  in  colour,  which  changes  into  dark  brown  on 
prolonged  heating  accompained  by  a  marked  change 
of  odour.  The  following  results  were  obtained:  — 
Sp.  gr.  99°/15°  C,  086.  ML  pt.,  initial  21°  C,  com- 
plete transparency  31°  C.  Solidifying  pt.,  29°— 
18°  C.  Saponification  value:  healthy  seeds  (a) 
2291,  (h)  211-4;  mixture  of  healthy  and  diseased 
seeds,  207-6.  Iodine  values  52-4,  55,  54-6  respec- 
tively. Refractive  index,  at  21°  C,  1-46757;  at  27°, 
1-4665.5;  at  31-5°,  1-4646;  at  45°  C,  14636.  Acid' 
value:  fat  from  healthy  seccls  13'06;  alter  storing 
three  months  16'28 ;  fat  from  diseased  seeds  109-6. 

My  best  thanks  are  due  to  the  Director  of  the 
Imperial  Institute,  and  to  Dr.  T.  A.  Henry,  for 
their  kindness  in  supplying  me  with  the  material 
of  the  research,  and  to  Mr.  S.  H.  Collins,  of  the 
Agricultural  Department,  of  Armstrong  College, 
who  has  given  me  the  benefit  of  his  experience  and 
allowed  me  to  use  his  apparatus. 
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One  of  the  chief   obstacles  to  navigation  in  the 

upper  reaches  of  the  Nile  and  its  tributaries  is  the 
blockage    caused    by  geti  ble    matter, 

locally    termed    "  sudd."    an    Arabic     weird    meaning 
blockage  or  dam.     This   i-   composed  of  fixed  and 
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swimming  plants,  which  vary  from  place  to  place. 
Of  the  many  species  that  have  been  identified  the 
most  important  are  a  papyrus  (Cyperus  papyrus), 
which  grows  to  a  considerable  height,  often  exceed- 
ing 15  ft. ;  a  grass  (Panicum  pyramidal e),  known 
locally  as  "  Um  Soof,"  a  name  meaning  "  Mother 
of  Wool,"  given  on  account  of  the  peculiar  hairj 
character  of  its  leaf  sheath;  and  a  convolvulus 
(Ipomaa  aquatica).  "  Um  Soof  "  has  recently  been 
the  subject  of  an  investigation  on  account  of  a  der- 
matitis caused  when  its  fine  hairs  come  in  contact 
with  the  skin,  and  which  appeared  to  be  produced 
mechanically  and  not  by  an  actively  irritant  con- 
stituent. 

As  stated  above,  the  sudd  is  a  great  impediment 
to  river  transport.  From  the  Zeraf  mouth,  525 
miles  above  Khartoum,  to  Shambe,  a  distance  of 
300  miles,  a  passage  through  the  main  channel  is 
at  times  only  kept  clear  with  difficulty,  whilst  all 
the  tributaries  in  this  region  are  blocked  for  many 
miles. 

The  vast  area  of  the  sudd  is,  of  course,  only 
known  very  roughly ;  experienced  observers,  how- 
ever, estimate  the  denser  portion  at  not  less  than 
5000  square  miles — 150  miles  long  and  30 — 10  miles 
wide — in  extent.  It  is  obviously  of  the  greatest 
importance  to  consider  the  possibility  of  utilising 
such  a  gigantic  store  of  material. 

Possible  utilisation  of  Sudd  material. 

Various  proposals  have  been  made  in  recent  years 
to  utilise  the  material  of  the  sudd  as  fuel.  The 
amount  available  for  this  purpose  has  been  esti- 
mated at  45  tons  of  air  dried  papyrus  per  acre,  from 
experiments  carried  out  on  the  spot  some  years 
ago.  Thus  there  is  a  store  of  144  million  tons  in  the 
area  under  consideration. 

The  calorific  value  of  dried  papyrus  has  been 
found  to  be  about  2000  calories  per  grin.,  against 
8500  for  bituminous  coal ;  the  144  million  tons  may 
therefore  be  put  thermally  equivalent  to  28  million 
tons  of  coal. 

In  terms  of  energy  the  144  million  tons  should, 
if  burnt,  be  capable  of  furnishing  36  million  horse- 
power continually,  on  the  assumption  that  101b.  of 
the  material  is  required  for  the  generation  of  one 
horse-power  hour  against  1£  to  21b.  of  coal.  This 
amount  of  power  is  about  three-fourths  of  the 
theoretical  average  power  of  the  Niagara  Falls,  and 
is  an  enormous  asset. 

Fuel  is  only  one  of  many  ways  which  have  been 
suggested  for  the  use  of  the  sudd  material ;  others, 
such  as  paper  pulp,  rope  fibre,  fertiliser  (from  the 
ash),  and  distillation  products  are  amongst  the 
possibilities  of  the  future,  and  a  detailed  chemical 
examination  of  the  subject  is  obviously  desirable. 
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Making,"  p.  161)  refer  to  papyrus  as  a  possible 
source  of  material  for  fine  papers  of  the  esparto 
type,  and  an  experimental  treatment  of  the  same 
subject  by  the  late  Dr.  W.  Beam  forms  the  subject 
of  Bulletin  No.  2,  1915  (Chemical  Section)  of  the 
Wellcome  Tropical  Research  Laboratories  (see  this 
J.,  1915,  792).  Cresswell  (this  J.,  1915,  389)  refers 
to  the  sudd  as  a  possible  source  of  potash,  and  it 
will  he  seen  that  this  is  fully  borne  out  from  the 
analysis  recorded  below. 

Proximate  analysis. 

Two  samples  of  papyrus  were  examined,  the  first 
(a)  collected  some  years  ago,  and  therefore  sub- 
jected to  a  long  period  of  air  drying,  and  the 
second  (6)  in  September,  1919,  the  analysis  being 
carried  out  in  October.  The  Um  Soof  was  obtained 
about  the  same  time  as  (6).  Arrangements  are 
being  made   to  obtain   other   samples   collected   at 


different  times  of  the  year,  as  seasonal  variations  in 
the  amount  and  composition  of  the  ash  may  occur 
(compare  Purvis,  Proc.  Camb.  Phil.  Soc,  19,  261; 
also  Chemical  Abstracts,  1918,  p.  1737). 

The  analysis  was  confined  to  the  determination 
of  groups  of  compounds  rather  than  of  individuals 
(compare  Dore,  J.  Ind.  Eng.  Cheni.,  1919,  11,  536). 
The  following  were  the  determinations  made :  — 
(a)  Moisture,  determined  by  heating  in  the  steam 
oven  at  about  97°C.  for  four  hours,  (b)  Mineral 
constituents. — Ash  was  determined  by  ignition  in  a 
platinum  basin  over  a  spirit  Bunsen  burner  for 
about  two  hours.  The  volatility  of  potassium 
chloride  under  these  conditions  is  unfortunately 
sufficiently  great  to  render  the  results  somewhat 
uncertain,  (c)  Fatty  and  waxy  matter. — The  dried 
material  was  extracted  for  about  10  hours  in  a 
Soxhlet  extractor  with  a  mixture  of  alcohol  and 
benzene  in  equal  proportions.  (d)  Soluble  pro- 
teins,— The  dried  material  was  treated  with 
water  at  room  temperature  for  24  hours, 
the  mixture  filtered,  and  the  filtrate  evapo- 
rated to  dryness  on  a  water  bath  (soluble 
protein  =  N  in  residue x 625).  (e)  Insoluble  pro- 
ievn  was  determined  by  subtracting  (d)  from  the 
total  protein.  (/)  Pentosans. — The  dried  material 
was  boiled  with  12%  hydrochloric  acid  in  a  flask 
connected  with  a  condenser,  and  the  furfural  esti- 
mated in  the  distillate  by  means  of  phloroglucinol 
in  the  usual  way.  (y)  Soluble  carbohydrates. — The 
water-soluble  portion  was  assumed  to  consist  of 
protein,  carbohydrates,  and  mineral  matter.  The 
first  and  last  of  these  being  determined,  the  amount 
of  the  soluble  carbohydrates  was  obtained  by 
difference.  (h)  Fibre. — The  material  was  boiled 
with  125  ?j  sulphuric  acid  for  half  an  hour,  the 
mixture  filtered  and  washed,  and  the  residue  boiled 
with  1'25%  caustic  soda  for  half  an  hour.  The  un- 
dissolved material  dried  at  110°  C.  was  weighed, 
ignited,  and  the  weight  of  the  ash  subtracted  from 
the  weight  of  the  residue  dried  at  110°,  was  taken 
as  fibre. 

Methods  (/)  and  (h)  are  those  of  the  Association 
of  Official  Agricultural  Chemists  (U.S.  Dept.  of 
Agriculture,  Bureau  of  Chemistry,  Bui.  107). 

Stems  of  papyrus  and  Um  Soof  were  used  for  the 
proximate  analysis.  The  former  consists  of  long, 
straight  rods  of  triangular  section  varying  from 
iin.  to  ljin.  along  the  edge.  It  is  exceedingly  light, 
the  apparent  specific  gravity  of  pieces  cut  from 
different  stems  being  0T74  (mean  of  six  determina- 
tions). When  reduced  to  pieces  about  1  c.c.  in 
size  the  "  bulk  density  "  of  the  uncompressed 
material  is  only  0T,  i.e.,  about  300  cub.  ft.  to  the 
ton. 

The  analytical  results  obtained  were  as  follows  :  — 

Papyrus  Um  Soof 

stems  stems 

to  /o 

(a)  Moisture            . .          . .          . .  5-5  . .  5-0 

(b)  Mineral  constituents               . .  6-0  . .  8-6 

(c)  Fattv  and  waxy  matter        . .  9*4  . .  6-2 

(d)  Soluble  proteins          . .         . .  0-8  . .  3-6 

(e)  Insoluble  proteins       . .          . ,  0-8  . .  1-1 

(f)  Pentosans         24-2  ..  28-2 

(g)  Soluble  carbohydrates           . .  7-9  . .  6-6 
(h)  Fibre 40-4  ..  38-8 

Total 950  ..  971 

Dore  (loc.  cit.)  found  a  similar  deficiency  to  that 
shown  above  in  his  analysis  of  five  different  kinds 
of  American  wood.  This  may  be  due  to  neutral 
volatile  substances  which  are  lost  during  hydrolytic 
changes. 

The  mineral  matter  is  dealt  with  in  detail  below. 
The  total  protein  figures  are  between  those  for 
woods  and  grasses;  the  papyrus,  being  more  of  a 
ligneous  nature  than  Um  Soof,  contains,  as  would 
be  expected,  the  smaller  proportion. 

The  figures  for  fibre  may  be  of  practical  import- 
ance if  the  material  is  to  be  used  for  paper  pulp 
manufacture.     In  Dr.  Beam's  experiments  on  this 


\   :    \\\!V.  No.  7.1 


JOSEPH   A-   MARTIN— CHEMISTRY   OF   THE   NILE   SUDD. 


93  T 


■ubjeot,  previouabj  referred  to,  it  was  found  that 
crude  pulp  or  "half  stuff"  was  readily  obtained 
by  heating  papyrus  stems  (either  green  or  dry) 
under  pressure  to  about  150°  C.  for  a  few  hours 
with  water  alone,  no  caustic  soda  or  other 
nhnminnli  being  required .  As  Beam  pointed  out, 
the  advantage  of  such,  a  method  would  be  very 
great  in  a  region  so  far  removed  from  chemical 
»iippli.-s  'ind  where  recover;  of  waste  products 
would  be  on  additional  difficulty.  Beam  found  thai 
the  air-dried  papyrus  yiolded  about  40%  of  dry 
"  hall  stuff  "  and  about  20%  of  dry  bleached  pulp  ; 
the  former  figure  is  in  close  agreement  with  the 
value  for  "  fibre  "  recorded  by  us. 

Mineral  constituents. 
The  following  are  the  most  important  of  the  de- 
terminations made: — 

Composition  of  the  entire  ash. 

Percentage.           Papyrus  A    Papyrus  A  Papyrus  B  I'm  Boot 

Flower  stems               stems  stems 
head 
Total   uli  from   uir- 

dried  material.         ..   116  ..  400  ..  000  ..  8-56 
Calculated  OD  the  ash 

K,(l 16-60  ..  34-50  ..  35-27  ..  29-62 

Na.O            . .         . .     0-52  . .  N.D.*  . .  807  . .  1-90 

..      3-54  ..  N.D.  ..  312  ..  4-85 

Fe.O,— MnO           . .     304  . .  3-80  . .  1-44  . .  1-71 

810, 59-01  . .  36-36  . .  32-58  . .  50-84 

CO, 1-42  .  .  N.D.  •  . .  4-27  . .  — 

CI 1-70  . .  10-43  . .  10-60  . .  1205 

SO, Trace  . .  Trace  . .  Trace  . .  Trace 

P|0,              . .          . .     504  . .  3-92  . .  2-35  . .  3-64 

C        9-55  . .  —  . .          —  . .  — 

Deduct  oxyitcn  equi- 
valent to  chlorine       0-39  . .  2-35  . .  3-72  . .  2-72 

Total         . .  99-93      . .  . .     99-98      . .     101-89 

•Not  determl 

The  moat  important  of  the  above  results  is  the 
high  potash  content  of  the  stems;  at  the  same  the 
amount  of  chlorine  indicates  that  a  considerable 
proportion  is  soluble  in  water.  The  following  table 
gives  the  complete  analysis  of  the  water-soluble 
portion  of  papyrus  stems,  sample  B:  — 

The  water-soluble  portion  had  the  following  com- 
position (calculated  on  the  total  ash)  :  Total  water- 
soluble  salts  5720°',  K,0  29'72,  Na.O  559,  Si02 
8-00.  CO.-878,  CI  1*78%;  total,  61-85;  deduct 
oxygen  equivalent  to  chlorine  332%  =58-53%.  The 
following  composition  for  the  water-soluble  portion 
would  agree  with  the  above  figures:  NaCl  10'53, 
KCI  17-61,  K,CO,  Ll-88,  K.SiO,  17-27%;  total, 
67*29  Such  a  product  containing  39%  of  potas- 
sium (or  over  50"  as  K.O)  might  well  be  the  basis 
of  a  very  valuable  fertiliser,  and  it  is  hoped  to 
■  ii  ry  out  some  field  experiments  to  test  this  next 
season.  At  the  sain,  ti the  whole  ash  (contain- 
ing 36      K,0)  will  be  examined  for  manurial  value. 

Action  of  water. 

ihe  action  of  water  on  dried  papyrus  has  been 
examined  at  ordinary  and  elevated  tomperatures 
and    pressures. 

In  the  first  series  of  experiments  the  air-dried 
material  was  treated  with  cold  water  (about  30°  C.) 
for  34  hours,  the  filtered  solution  evaporated  to 
dryness,  and  the  extract  dried  in  the  steam  oven. 

111.    following  n-sults  were  obtained:  — 

Percentages  calculated  on  the  original  material. 

Papyrus  B  Urn  Soof 

O/  0/ 

[tract  90  ..  120 

Mineral  matter       ..  ..  ..  ..  2-6  ..  2-0 

soluble  In  water  alter 

Ignition 2-3  

A  20-grm.  portion  of  the  material  was  heated  in 
the  wat.r  bath  with  500c. c.  of  water,  and  the  filtered 
extract  evaporated  to  dryness.  Ihe  undissolved 
material  was  heated  in  the  autoclave  with  water 
lor    four    hours     at    four    atmospheres    pressure 


(150°  0.),  and  the  total  extract  and  tho  mineral 
matter  again  determined. 

In  one  experiment  an  attempt  was  made  to 
retain  the  volatile  products  of  hydrolysis  from  the 
autoclave.  A  small  amount  of  carbon  dioxide  was 
evolved.  The  distillate  was  titrated  against  stan- 
dard  alkali   and   the   results  expressed   in   terms  of 

acetic  acid.     TI xtrm  t   in  tho  autoclave  was  also 

examined  for  add, 

Tho  results  given  below  are  for  the  extraction  by 
hot  water  at  ordinary  pressure,  followed  by  four 
hours  in  the  autoclave-.  All  the  results  are  per- 
centages calculated  on  the  original  material. 

The  figures  show  that  water  extracts  about  one 
quarter  of  the  material,  including  about  four-fifths 
of  the  mineral  constituents.  Samples  A  and  B 
gave  substantially  tho  same  results. 

In  neither  experiment  is  100%  of  the  material 
accounted  for,  tho  deficiencies  being  16'3  and  76% 
i  espectively. 

Dried  Mineral         Mineral    natter 

extract  matter  soluble  In  water 

after    ignition 
ABABA  U 

On  the  water-bath  .     9-66       9-39       3-21       3-82       2- 76       3-25 

Jj'urthor  material  ex- 
tract cd  in  the  auto- 
clave       ..  ..13-79      16-56        1-52        1-56       0-68       003 

Total  extracts      ..  2305     20-95       4-73       5-58       3-43       3-83 

Uesidue  In  the  auto- 

clavo       ..         ..  00  00     65-5         1-50       0-79       0-22       011 

Total  mineral  mat- 
ter extracted     . .       —  —        0-23       0-35       3-65       3-99 

An  additional  experiment  was  carried  out  in 
which  20  grms.  of  sample  B  was  heated  in  the  auto- 
clave with  water  under  a  pressure  of  about  four 
atmospheres,  the  valve  being  connected  to  an  ab- 
sorption apparatus.  After  two  hours  the  heating 
was  interrupted,  tho  contents  of  the  autoclave 
filtered,  and  determinations  made  of  the  acidity  of 
the  extract  and  of  the  distillate,  and  the  weight, 
protein  content,  and  ash  of  the  extract.  The 
residuo  left  after  filtration  was  then  returned  to 
the  autoclave  and  the  heating  with  water  continued 
for  another  two  hours,  after  which  the  same  deter- 
minations were  made.  After  a  third  heating  with 
water,  followed  by  the  same  analytical  determina- 
tions, the  residue  was  dried  at  100°  C,  weighed, 
and  the  protein  and  ash  determined  in  it.  The 
collected  results,  expressed  as  percentages  on  the 
original  material,  are  given  below:  — 

PercenHue  Fir8t  -         Second  2      Third  2  T  . 

Icrctntdge  )|()Ur3  hmK  ^^  Tota 

Volatile  matter  ab- 
sorbed in  tho  tube . .  0185  0100  0145  0-33 

Acid  in  distillate  as 

acetic  acid . .  . .  0-246  0-220  0060  0-52 

Acid  in  extract         . .  0-765  0-810  0-415  1-99 

Protein  In  extract   ..  0-61  0-42  018  1-21 

Mineral  matter  in  ex- 
tract ..  ..  401  111  0-43  G-55 

Soluble  carbohy- 
drate In  extract      ..    11-93  10-34  2-68  24-95 

Total  material  re- 
moved        ..  ..   17-74  1300  4-53  35-27 

The  weight  of  the  residue  (11'3  grms.)  was  56'5% 
of  the  original  material  taken;  35'3%  is  accounted 
for  as  above,  so  that  there  is  8'2%  not  identified. 
The  residue  contained  0'81  %  of  protein  and  0'07% 
of  mineral  matter  calculated  on  tho  original 
material ;  the  autoclave  treatment  therefore  re- 
moved rather  more  than  half  tho  former  and  prac- 
tically the  whole  of  the  latter,  in  three  successive 
heatings.  The  first  four  hours  extracted  four-fifths 
of  the  total  material  dissolved. 

Conclusions. 

(a)  Examination  of  papyrus  and  Um  Soof — two 
of  the  most  important  constituents  of  tho  Nile  sudd 
indicates  that  these  two  plants  may  bo  of  economic 
importance  in  paper  pulp  manufacture  and  as  a 
source  of  potash. 

(6)  The  ash  of  papyrus  stems  contains  more 
potash  than  that  of  I'm  Soof,  but  this  is  more  than 
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balanced  by  the  higher  proportion  of  ash  yielded  by 
Um  Soof.  Calculated  on  the  dry  plant,  papyrus 
stems  contain  2T  and  Um  Soof  stems  2'3%  of 
potassium  oxide. 

(c)  Papyrus  stems  are  readily  acted  on  by  hot 
water,  more  especially  under  a  pressure  of  about 
four  atmospheres.  Treated  in  this  way,  practically 
all  the  mineral  matter  and  most  of  the  protein 
passes  into  solution,  and  the  residue  constitutes  a 
satisfactory  "  half  stuff  "  for  paper. 

It  is  hoped  that  the  work  will  be  continued  in 
order  to  complete  the  above  preliminary  account  of 
the  chemistry  of  this  important  material. 

Our  best  thanks  are  due  to  Mr.  F.  J.  Tear,  of  the 
Sudan  Forests  Department,  who  kindly  supplied 
the  samples  of  material,  and  to  Mr.  G.  W. 
Grabham,  Government  geologist,  for  much  valuable 
information  as  to  the  sudd. 

Wellcome  Tropical  Research  Laboratories. 
Khartoum. 


NOTE  ON  AN  EXPLOSION  DURING  THE 
SEPARATION  OF  POTASSIUM  BY  THE 
PERCHLORATE  METHOD. 

P.Y  A.  F.  JOSEPH,  D.SC,  F.I.C.,  AND  F.  J.  MARTIN,  M.A. 

In  the  course  of  the  examination  of  the  Nile  sudd 
(cf.  ante)  it  was  necessary  to  determine  the  total 
amount  of  sodium  in  papyrus  ash.  The  sodium  was 
brought  into  solution  by  fusion  with  potassium  car- 
bonate and  extracting  with  water,  the  solution  then 
containing  potassium  in  excess,  sodium,  phos- 
phates, and  silica.  After  removal  of  the  latter  in 
the  usual  way,  the  phosphate  was  precipitated  by 
ferric  chloride  and  ammonium  acetate,  the  filtrate 
evaporated  to  dryness,  and  the  residue  ignited  to 
expel  ammonium  salts.     The  potassium  was  then 


separated  as  perchlorate  and  the  sodium  estimated 
directly  in  the  filtrate,  as  any  method  of  deter- 
mining it  by  difference  appeared  to  be  subject  to 
too  great  an  error,  owing  to  the  relatively  large 
amount  of  potassium  present. 

The  process  was  carried  out  as  follows  :  After  the 
removal  of  the  silica  the  solution  was  evaporated 
two  or  three  times  with  a  slight  excess  of  perchloric 
acid  and  the  potassium  perchlorate  separated  in  the 
usual  way.  The  filtrate  and  the  alcohol  washings, 
containing  the  sodium  and  excess  of  perchloric 
acid,  were  evaporated  in  a  beaker  nearly  to  dry- 
ness, and  then  transferred  to  a  porcelain  crucible, 
the  evaporation  being  finished  on  an  electrically 
heated  hot-plate.  The  residue  was  treated  with 
sulphuric  acid  and  the  sodium  finally  weighed  as 
sulphate.  A  number  of  estimations  in  this  manner 
were  made  without  mishap.  On  the  last  occasion, 
however,  a  violent  explosion  occurred  during  the 
evaporation  on  the  hot  plate,  when  only  1  or  2  c.c. 
of  liquid  remained  in  the  crucible.  The  force  of 
the  explosion  produced  a  shallow  cavity  in  the 
heavy  top  of  the  iron  hot-plate  over  J  in.  deep,  the 
crucible  being  completely  shattered  and  splinterB 
driven  with  considerable  force  to  a  distance  of  30 
or  40  ft.  Some  of  these  splinters  actually  punc- 
tured bottles',  flasks,  and  windows  several  yards 
away  with  holes  about  1  / 10  in.  diameter.  Vessels 
close  to  the  explosion  were  of  course  completely 
shattered. 

The  only  cause  we  can  suggest  for  this  explosion 
is  that  some  organic  matter  derived  from  the  alcohol 
was  not  removed  in  the  first  part  of  the  evapora- 
tion, and  remained  until  the  perchloric  acid  was 
concentrated.  We  have  for  the  time  being  discon- 
tinued the  use  of  this  method. 

Wellcome  Tropical  Research  Laboratories, 
Khartoum. 
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CATALYSIS  FROM   AN    INIHSTRIAL  8TAND- 

I'nlNT. 

BT  E.   B.    KAXXBD,    PH.D.,  B.8C. 

Imk  discovery  of  new  catalytic  processes  and  of 
suitable  catalysts  lias  necessarily  bean  made  by  tin' 
purely  empirical  method  of  trial  and  observation, 
except  in  so  far  as  the  choice  of  a  probable  catalyst 
was  guided  by  analogy  with  known  reactions.  And 
the  same  is  "true  regarding  the  study  of  catalyst 
poisoning,  which,  from  an  industrial  standpoint,  is 
almost  of  equal  importance  to  that  of  catalysis 
iteelf. 

While-,  however,  the  fruits  of  this  purely  experi- 
mental study  are  indisputably  great,  the  systematic 
and  intensified  development  of  catalysis  in  the 
future  depends  on  a  better  understanding  of  the 
theoretical  principles  which  underlie  the  mechanism 
of  the  various  types  of  catalytic  processes. 

In  some  cases,  where  catalysis  appears  to  proceed 
by  the  purely  chemical  participation  of  tho  catalyst 
in  the  reaction,  it  is  possible  to  carry  out  tho  pro- 
cess in  stages,  in  such  a  way  as  to  obtain  a  clear  in- 
sight into  what  takes  place  under  conditions  such 
that  the  intermediate  products  are  incapable  of 
stable  existence  and  the  catalysed  reaction  conse- 
quently proceeds  to  completion,  as,  for  instance,  in 
the  case  of  oxides  of  nitrogen  in  the  chamber  pro- 
cess for  the  manufacture  of  sulphuric  acid,  or  the 
catalytic  production  of  hydrogen  by  the  interaction 
of  water-gas  with  steam  in  the  presence  of  iron. 
Whether  this  latter  reaction  takes  place  cata- 
lytically  in  one  stage  or  by  alternate  oxidation  and 
reduction,  the  contact  mass  emerges  from  the  re- 
action in  the  same  condition  chemically  as  in  the 
commencement,  but  fundamentally  altered  in 
physical  structure. 

In  other  cases,  such  as  where  the  above  reaction 
is  catalysed  by  means  of  platinum,  the  role  played 
by  the  catalyst  is  not  so  easily  investigated  by  re- 
solution into  a  series  of  changes  and  the  effect  ob- 
served may  possibly  be  attributed  to  effects  of  a 
physical  nature,  especially  since  the  reaction  may 
also  ho  catalysed  to  a  certain  degree  by  the  mere 

fmaanaa.  of  porous  bodies,  such  as  unglazed  porce- 
ain. 

Thus  a  general  theory  of  catalysis,  which  shall 
apply  universally  to  every  type  of  reaction  is  pro- 
bably impossible,  and  each  reaction,  and,  indeed, 
each  catalyst  employed  for  a  given  reaction,  must 
receive  special  consideration  with  the  object  of  set- 
ting up  certain  types  of  accelerating  mechanism, 
for  each  of  which  separate  theoretical  principles 
will  be  involved.  This  is  the  necessary  preliminary 
to  the  prediction  of  the  degree  of  activity  of  a 
catalyst  for  a  required  reaction  at  a  given  tempera- 
ture. A  weleome  step  towards  this  goal  has  re- 
cently been  made  by  Lewis  in  the  application  of  the 
Quantum  theory  of  radiation  to  catalysis  in  general. 

Catalysis  in  heterogeneous  systems  can  only  pro- 
oeed  provided  that  tbe  required  preliminary  asso- 
ciation of  the  catalyst  with  the  reacting  Bystem  can 
take  place  freely.  Suspension  of  such  free  associa- 
tion will  result  in  an  effect  similar  to  that  observed 
in  the  presence  of  a  catalyst  poison,  e.g.,  in  the 
hydro.;,  nation  of  an  unsaturated  glyceride  with 
palladium  at  a  temperature  sufficiently  low  for  the 
stearine  produced  to  remain  in  a  solid  form  on  the 
surface   of   the   palladium   and   thus   gradually    to 


obstruct 

the 

being  obtained. 

A  slightly  more  complicated  example  of  the  same 
type  of  inhibition  is  to  bo  found  in  eases  where  the 
preliminary  occlusion  of  one  or  more  of  the  reacting 
substances  is  necessary  before  catalysis  can  proceed. 
Thus,  in  catalytio  hydrogeaation  all  the  catalysts- 
usually  employed  occlude  hydrogen  to  a  greater  or 
smaller  extent,  and,  with  any  given  catalyst,  cata- 
lytic activity  and  occlusive  power  appear  to  run 
more  or  less  hand  in  hand,  for  catalyst  poisons, 
such  as  hydrogen  sulphide,  not  only  destroy  the 
activity  of  palladium  but  also  its  power  of  occluding 
hydrogen. 

While  the  catalytic  activity  of  the  vurious  metals 
does  not  vary  directly  as  their  occlusive  power  for 
hydrogen,  what  is  ordinarily  understood  as  occlu- 
sive power  refers  to  tho  power  of  absorption  at  room 
temperature.  As  far  as  can  be  seen,  no  work  has 
yet  been  carried  out  on  the  quantitative  relation 
between  the  true  activity  of  metals  and  the  content 
of  occluded  hydrogen.  If  the  function  of  the  oc- 
cluding metal  is  merely  to  render  hydrogen  avail- 
able in  the  occluded  condition,  the  catalytic  activity 
of  the  preparation  should,  ecpteris  paribus,  be  pro- 
portional to  the  hydrogen  content.  If  this  is  not 
so,  the  occluding  metal  itself,  in  addition  to  re- 
ducing the  hydrogen  to  an  active  state,  must  itself 
take  a  part  in  the  series  of  changes  involved.  Sus- 
pension of  the  occluding  power  should  thus  entail  a 
suspension  of  catalytic  activity  and  vice  versd. 

l'aal  and  his  collaborators  have  shown  that  palla- 
dium or  platinum  precipitated  on  metals  such  as 
lead,  aluminium,  silver,  etc.,  is  inactive.  Mercury, 
which  also  acts  as  a  catalyst  poison,  actually 
caused  the  evolution  of  hydrogen  when  brought  into- 
contact  with  palladium  charged  with  this  gas. 

The  poisoning  of  a  catalyst  for  a  desired  reaction- 
may  be  also  caused  by  the  presence  of  impurities 
■  such  that  the  possibility  exists  of  a  second  reaction, 
which  may  then  take  place  in  preference  to  that  re- 
quired. An  example  of  this  is  the  inhibitive  effect 
of  the  presence  of  sulphur  vapour  in  sulphur  dioxide 
undergoing  oxidation  to  trioxide  in  presence  of 
platinum,  oxidation  of  the  sulphur  taking  place 
with  partial  inhibition  of  the  reaction  between 
sulphur  dioxide  and  oxygen.  It  is,  in  general, 
typical  of  poisoning  effects  due  to  preferential  re- 
'  actions  that  the  catalyst  regains  its  normal 
activity  on  being  subsequently  used  for  pure  react- 
«nts. 

On  thermodynamical  grounds  it  may  be  shown 
that  if  the  equilibrium  point  of  a  reverse  reaction  is 
independent  of  the  presence  or  ahsence  of  catalyst,, 
the  activity  of  the  catalyst  for  a  given  reaction 
must  be  the  same  as  for  the  reaction  when  carried 
out  in  the  reversed  sense.  Thus  iron,  which  is 
active  for  the  synthesis  of  ammonia,  is  also  active 
for  its  decomposition,  while  nickel  or  palladium 
may  be  employed  both  for  the  synthesis  of  hexa- 
hydrobenzene  from  benzene  and  hydrogen  or  for  the 
decomposition  °f  hexahydrobenzene  into  its  con- 
stituents. Li  the  same  way  the  principle  may  be 
extended  to  promoters  and  to  poisons.  For 
example,  when  ammonia  was  passed  through  an  iron 
tube  activated  with  potash  the  decomposition  was 
four  times  as  great  as  with  the  same  tube  unacti- 
vated.  Similarly,  on  passing  ammonia  containing 
hydrogen  sulphide  through  a  similar  unactivated 
tube,  only  about  one-fifth  as  much  decomposition 
was  obtained  as  with  pure  gas.  It  does  not  follow, 
where  more  than  one  reaction  can  proceed  simul- 
taneously from  the  same  reartants,  that  each  of 
these  reactions  shall  be  equally  accelerated  by  the 
presence  of  a  given  catalyst;  indeed,  one  of  the 
most  important  uses  of  catalysis  in  industry  is  for 
the  preferential  acceleration  of  what  may  be  nnder 
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non-catalysed  conditions  the  less  important  of  two 
parallel  reactions. 

A  typical  example  of  this  is  given  by  Sabatier  and 
Mailhe's  work  on  the  decomposition  of  formic  acid 
in  the  presence  of  various  contact  bodies,  these 
being  grouped  as  dehydrogenation  or  dehydration 
catalysts  respectively,  according  as  the  decomposi- 
tion is  represented  by  H.COOH  =  H„  +  C02)  or  by 
H.COOH  =  CO  +  H20.  Copper  or  nickel,  and  the 
oxides  of  metals  like  zinc  or  tin,  were  found  to  give 
rise  to  hydrogen  and  carbon  dioxide,  while  with, 
for  instance,  titanium  dioxide  decomposition  into 
water  and   carbon   monoxide   occurred. 

The  catalysts  may  be  grouped  in  such  a  way  as 
to  summarise  their  activating  properties  and  the 
conditions  under  which  these  are  exhibited.  Such 
a  tabulation  is  the  only  way  in  which  it  is  at  present 
possible  to  predict  to  some  degree  the  most  suitable 
catalyst  for  a  required  reaction. 

The  first  great  group  comprises  those  substances  i 
which  possess  the  power  of  activating  hydrogen  and 
are  consequently  of  service  both  for  catalytic  hydro- 
genation  and  dehydrogenation.  The  temperature 
and  the  nature  of  the  reaction  will  determine  which 
catalyst  is  likely  to  be  most  suitable. 

The  platinum  metals,  generally,  activate  hydro- 
gen readily  at  the  ordinary  temperature,  and  may 
be  used  for  reactions  in  solvents  where  the  tempera-  , 
ture  cannot  be  raised  to  that  required  for  the  base 
metal  hydrogenation  catalysts,  this  low  temperature  ! 
being  also  conducive  to  the  absence  of  by-products. 
Thus,  while  the  hydrogenation  of  benzene  according 
to  the  original  Sabatier  method  is  always  accom- 
panied by  considerable  decomposition,  the  same  re- 
action proceeds  in  presence  of  palladium  or 
platinum  at  lower  temperatures  without  any  un- 
desired  secondary  effects.  Nickel  does  not  usually 
begin  to  exhibit  activity  until  well  above  100°  C, 
but  between  about  150°  and  350°  it  is  a  cheap  and 
active  catalyst  for  many  reactions,  e.g.,  the  harden- 
ing of  oils.  Cobalt  requires  a  higher  temperature  ; 
than  nickel  and  is  also  less  active,  while  with  iron 
these  two  factors  are  even  more  pronounced  than 
with  cobalt.  Iron  is  indeed  specially  useful  for  re- 
actions at  a  comparatively  high  temperature,  for 
instance  500* — 600°  C,  at  which  it  is  often  more 
efficacious  than  nickel,  the  activity  of  which  is  to  a 
large  degree  destroyed  by  sintering  when  exposed 
to  temperatures  much  over  400°.  The  successful 
use  of  iron  for  reactions  such  as  the  synthesis  of 
ammonia  is  probably  due  to  the  fact  that  it 
activates  nitrogen  as  well  as  hydrogen.  Copper  is 
a  somewhat  less  violent  hydrogenation  catalyst  than 
nickel.  For  example,  Sabatier  found  that  in  hydro- 
genating  styrolene  with  copper  as  the  contact  body 
the  side  chain  only  was  reduced  with  production  of 
ethylbenzene,  whilst  with  nickel  the  benzene 
nucleus  also  underwent  hydrogenation,  ethylhexa- 
hydrobenzene  resulting.  Again,  normal  amyl- 
acetylene  CH3.(CH2)<'C  •  CH  with  copper  gave 
normal  amylethylene,  while  with  nickel  heptane 
was  produced. 

With  all  the  above  base  metal  catalysts  the  tem- 
perature of  preparation  (usually  by  the  reduction 
of  their  oxides  by  hydrogen)  plays  a  great  part  in 
determining  their  activity,  it  being  found  that, 
above  a  certain  minimum  temperature,  a  low  reduc- 
tion temperature  is  conducive  to  high  activity.  All 
these  catalysts  probably  depend  on  initial  occlusion 
of  hydrogen  for  their  action,  possibly  followed  by 
the  chemical  participation  of  the  catalyst  in  the  re- 
action, poisoning  taking  place  usually  either  by  the 
inhibition  of  this  occlusive  power  or  by  reason  of  a 
preferred  reaction. 

The  oxygen-activating  catalysts  are  concerned 
with  many  important  industrial  operations,  such  as 
the  oxidation  of  sulphur  dioxide  to  trioxide  and  of 
ammonia  to  nitric  oxide,  the  use  of  siccatives  for 
drying  oils,  and  the  induction  of  surface  combus- 
tion^   Two  distinct  classes  appear  to  exist,  the  first, 


typified  by  porous  porcelain  and  possibly  by 
platinum,  operating  probably  by  physical  means,  at 
any  rate  as  a  preliminary;  the  second,  catalysts 
which,  as  far  as  can  be  seen,  operate  by  cyclic 
changes. 

Of  the  oxidation  catalysts  of  the  first  class 
platinum  is  probably  the  most  generally  applicable, 
being  employed  inter  aha  for  the  oxidation  of  sul- 
phur dioxide  to  trioxide,  of  ammonia  to  nitric 
oxide,  and,  generally,  for  the  catalytic  oxidation 
of  organic  compounds  of  the  most  varied  nature  in 
the  Dennstedt  method  of  elementary  analysis.  It 
has  been  shown  that  the  heat  of  occlusion  of  oxygen 
by  platinum  is  of  about  the  same  magnitude  as  the 
heat  of  formation  of  platinum  monoxide,  but  no 
proof  exists  that  this  oxide  is  an  intermediate  pro- 
duct during  catalytic  oxidation. 

The  second  class  of  oxidation  catalysts  consists 
almost  exclusively  of  substances  which  possess  the 
property  of  forming  higher  oxides,  which,  in  order 
that  the  catalysed  reaction  may  proceed  to  com- 
pletion, must,  if  they  are  formed  as  intermediate 
products,  be  unstable  under  the  conditions  em- 
ployed for  the  reaction,  these  conditions  including 
the  presence  of  the  substance  to  be  oxidised.  An 
example  of  this  class  of  activator  is  to  be  found  in 
nickel  or  cobalt  oxide  when  used  to  evolve  oxygen 
from  bleaching  powder.  Cobalt  forms  an  oxide 
Co02,  which  may  be  prepared  by  the  action  of 
iodine  and  an  alkali  on  a  cobaltous  salt,  but  which 
is  unstable  under  the  conditions  employed  for  the 
evolution  of  oxygen  by  the  reaction  in  question. 
Other  examples  of  this  class  are  to  be  found  in 
manganese,  cobalt,  nickel,  lead,  or  cerium  salts 
when  used  for  catalytic-ally  accelerating  the  oxida- 
tion of  linseed  and  similar  oils. 

Nitrogen-activating  catalysts  have  increased 
rapidly  in  technical  importance  during  the  past 
decade.  Iron  appears  to  be  the  most  generally  use- 
ful catalyst  of  this  nature  for  reactions  between 
500°  and  1000°  C. ;  for  instance,  for  the  synthesis 
of  ammonia  and  in  the  Bucher  process  for  the  syn- 
thesis of  alkali  cyanides.  Iron  does  not  form  a 
nitride  directly,  although  this  can  readily  be  ob- 
tained by  interaction  with  ammonia.  Other  ex- 
amples of  nitrogen  catalysis,  the  mechanism  of 
which  is  not  easily  understood,  are  to  be  found  in 
the  acceleration  of  calcium  cyanamide  formation  by 
calcium  chloride,  and  the  remarkable  activity  of 
osmium  in  causing  the  union  of  nitrogen  and 
hydrogen. 

The  catalytic  acceleration  of  hydrolysis  and  esteri- 
fication  by  means  of  hydrogen  ions  is  of  considerable 
technical  importance.  The  most  probable  explana- 
tion of  the  mechanism  involved  in  this  case  seems 
to  be  that  recently  advanced  by  Lewis  on  the  basis 
of  the  quantum  theory  of  radiation.  A  case  of  con- 
siderable interest  in  connection  with  the  hydrolysis 
of  substances  insoluble  in  water  is  the  commercial 
hydrolysis  of  glycerides  by  means  of  the  Twitchell 
reagent,  which  is  soluble  in  oils  and  in  water,  and 
at  the  6ame  time  supplies  the  hydrogen  ions  neces- 
sary for  hydrolysis. 

A  point  of  considerable  interest  arises  in  con- 
nection with  catalysis  generally,  namely,  the  possi- 
bility of  setting  up  a  standard  scale  of  activities  on 
which  it  should  be  possible  to  express  as  a  number 
the  observed  activity  of  a  catalyst  for  a  given  re- 
action. Catalytic  reactions  in  heterogeneous 
systems,  especially  gas  reactions  in  the  presence 
of  solid  catalysts,  do  not  usually  conform  to  the 
simple  kinetic  laws  which  obtain  in  homo- 
geneous systems,  and  hence  it  is  not  always 
possible  to  take,  as  the  "  activity  number  "  of 
the  catalyst  in  question,  the  quotient  formed  by 
the  reaction  constant  over  the  concentration  of  the 
!  catalyst,  or  some  similar  relation  under  standard 
conditions. 

Similarly,  the  space-time-yield  in  heterogeneous 
1    gas  reactions  varies  enormously  not  only  with  the 
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activity  of  the  catalyst,  but  also  with  the  velocity 
-ago  of  tho  reacting  gases.     If,  however,  for 
thoHe  heterogeneous  gas  reactioni  is  which  the  gas 
passes  over  a  solid  catalyst,  we  take  as  tho  activity 
Bomber  :it  a  given  temperature  and  pressure  the 
hourly   output   of   product  corresponding   to   unit 
weight  "I   catalyst,   with  a  standard  space-velocity 
How,  chosen  in  such  a  way  that  the  time  of 
i    with   the  catalyst  is  a  convenient  unit,  a 
teaie   OM  l>o  constructed   which  should  be  of  con- 
ible  utility  for  the  purposes  required. 
U  instance  of  the  method  of  calculation  the 
following  examples  may  lv  cited.     In  the  synthesis 
of     ammonia,    published    data     record   a  yield    of 
3*3  kilos,  of  ammonia  per  hour  per  litre  of  catalyst 
containing   about   1*5   kilo,    of   iron/potash 
catalyst,  the  temperature  being  580"  ('.,  the  pres- 
sure 150  atm..  and  the  time  of  contact  one  second, 
which  for  a  slow    process  of  the  above  naturo  may 
be  taken  as  a  convenient  unit. 

The  activity  number  of  the  catalyst  under  the 
given  conditions  is  thus  .  Hourly  yield  of  product-*- 
wcight  of  catalyst  =  3"8  i  1*5  =  2*2. 

U  !  ere  reactions  take  place  at  a  comparatively 
high  velocity  a  smaller  unit  of  time  than  one  second 
must  be  chosen  for  the  standard  time  of  contact, 
and  there  exist  also  numerous  cases  where  more 
than  one  resultant  is  produced.  In  the  latter  case 
the  activity  number  may  be  referred  to  tho  rate  of 
production  of  any  one  of  the  products  as  required. 
For  example,  the  production  of  hydrogen  by  the 
interaction  of  carbon  monoxide  and  steam  takes 
place  with  considerably  greater  velocity  than  the 
synthesis  of  ammonia,  and  for  unit  time  of  contact 
•we  may  conveniently  take  U'l  second  In  an  experi- 
ment to  determine  the  activity  number  of  an  iron/ 
soda  catalyst  at  500°  C,  carbon  monoxide  and  steam 
in  stoichiometric  proportions  were  led  through  a 
5  c.c.  catalyst  space,  containing  about  10  grms.  of 
the  iron /soda  catalyst,  at  a  rate  calculated  to  give 
unit  time  of  contact  at  500°  C.  Hydrogen  was  found 
to  be  produced  at  the  rate  of  3*8  litres  per  hour, 
•corresponding  to  0*34  grm.  The  activity  number  of 
the  catalyst,  referred  to  hydrogen,  under  the  con- 
ditions employed  is  thus:  — 

Ai_ioo  =   Hourlv   production  -•-weight  of   catalyst  = 
0*34  +  10  =0034. 

Finally,  for  reactions  which  proceed  at  extremely 

high  velocities,  such  as  the  oxidation  of  sulphur  di- 

mode    to    trioxide    in    presence    of    platinum,  the 

rd  time  of  contact  may  conveniently  be  re- 

I,    for    instance,    to    001    second.      Thus,    on 

placing  0*48  c.c.  of  platinised  asbestos,  containing 

about  0*005  grm.   of   platinum,    in   the   measuring 

apparatus  employed  for  the  last  determination  and 

ng  sulphur  dioxide   and   oxygen,    in   stoiehio- 

proportions,  at  425°  C,  at  a  rate  calculated 

to  give  a  time  of  contact  of  0*01  second,  the  rate  of 

production   of   sulphur    trioxide   was   found    to  be 

87  grms.  per  hour.    Calculating  as  before, 

At_,s  =  27  h-  0005  =  5400. 

It  is  obvious  that  the  activity  number  refers  to 
the  actual  effect  produced,  and  will  vary  consider- 
ably with  the  physical  form  in  which  the  catalyst  is 
•employed.  Further,  for  reactions  of  types  other 
than  those  considered  above,  the  same  ratio  between 
the  weight  of  product  formed  per  hour  and  that  of 
ilvst  inducing  the  change,  all  under  suitable 
standard  conditions,  may  be  taken  as  the  activity 
•number  of  the  catalyst  in  question  for  the  given 
real  tion  at  the  temperature  employed. 

Discussion. 

The  Cum  ions  said  that  the  reduction  of  spelter 
from  zinc  oxide  was  a  difficult  reaction  requiring 
much  energy  in  the'  form  of  heat,  and  it  was  possible 
that  the  reaction  might  be  cheapened  by  the  use  of 
a  Kiii table  cato  ■ 

Mr.  L.  P.  Wilson  said  that  catalysts  had,  as  a 
■rule,   bees*  employed  in  the  production  of  cellulose 


acetate  for  dope.  Numerous  catalysts  had  been 
suggested,  including  sulphuric  acid,  zinc  chloride, 
bromine,  phosphorus  oxychloride,  hydrazine,  and 
sulphury  1  chloride. 

Prof.  (i.  T.  Mohcan  agreed  with  tho  author  that 
there  was  at  present  no  possibility  of  any  general 
theory  of  catalysis.  Tho  subject  was  much  too 
complicated  for  a  general  theory  to  eventuate  in  the 
immediate  future.  The  hypothesis  advocated  by 
van't  HotF  and  others  that  a  catalyst  was  an  agent 
which  accelerated  the  velocity  of  tho  inverse  change 
to  the  same  extent  as  that  of  the  direct  change  was, 
ho  thought,  far  from  being  generally  proven. 
There  were  many  cases  in  which  this  principle  could 
hardly  operate.  Sabatier  had  stated  that  the 
hypothesis  which  had  inspired  him  in  his  classical 
researches  was  that  catalysis  involved  the  formation 
of  some  intermediate  compound.  The  speaker 
thought  that  this  opinion  still  held  the  field  in  the 
majority  of  cases.  It  might  be  argued  that  it  was 
improbable  that  intermediate  compounds  would  be 
formed  if,  under  the  conditions  of  tho  reaction, 
they  would  be  unstable;  but  that  could  hardly  be 
postulated  generally  with  regard  to  the  transient 
existence  of  these  substances. 

Tho  alkali  metals  with  a  largo  atomic  volume 
were  not  so  effective  in  certain  catalytic  operations 
as  metals  like  platinum  and  copper  having  a  small 
atomic  volume,  a  circumstance  which  seemed  to 
imply  the  intervention  of  residual  affinity.  A 
dilemma,  which  arose  in  regard  to  the  intermediate 
compound  when  one  considered  the  catalytic  effect 
of  porous  materials,  was  the  difficulty  of  determin- 
ing where  chemical  action  began  and  physical  action 
left  off.  Strenuous  efforts  had  been  made  recently 
to  obtain  a  continuous  process  for  making  aniline 
catalytically  from  nitrobenzene  and  hydrogen,  and 
extremely  complex  catalysts  had  been  described. 
These  facts  tended  to  show  that  chemists  in  search 
of  industrial  catalysts  still  proceeded  by  a  method 
of  trial  and  error  and  not  on  any  general 
hypothesis  of  catalysis. 

Dr.  T.  Slater  Price  said  that  many  catalysts  had 
been  discovered  purely  by  accident,  as  in  the  case 
of  oxidation  of  naphthalene  to  phthalic  acid ;  but  in 
recent  years  undoubtedly  there  had  been  a  tendency 
towards  the  opinion  that  catalysts  in  certain  re- 
actions should  first  be  sought  among  metals  which 
exerted  different  valencies.  In  connection  with 
catalyses  in  homogeneous  systems  he  thought  there 
had  been  very  definite  progress  in  connection  with 
the  theory  of  the  formation  of  an  intermediate 
compound.  It  had  been  shown  in  quite  a  number 
of  cases  that  this  intermediate  compound  did  exist 
and  played  the  part  which  was  assigned  to  it.  Very 
often,  because  equations  could  be  written  assigning 
a  definite  role  to  an  intermediate  compound,  it  was 
supposed  that  an  explanation  of  the  catalytic  effect 
had  been  given.  But  it  was  pointed  out  that  such 
explanations  were  not  valid  until  it  could  be  shown 
that  the  velocity  of  the  complete  reaction  was  equal 
to  the  sum  of  velocities  of  the  intermediate  re- 
actions postulated.  That  had  been  shown  to  be  the 
case  in  a  few  instances  and  led  to  the  belief  in  the 
general  explanation.  The  question  was  raised  as  to 
the  effect  of  a  catalyst  on  the  equilibrium  attained, 
and  Dr.  Maxted  referred  to  the  usual  thermo- 
dynamical  proof  that  the  equilibrium  should  be  the 
same  in  tho  presence  as  in  the  absence  of  a  catalyst. 
That  had  been  proved  experimentally  in  a  number 
of  cases  where  nomogeneous  systems  had  been  in- 
vestigated. The  question,  however,  had  been 
brought  to  the  front  again  by  Prof.  Lewis,  who  had 
recently  shown  theoretically,  by  tho  application  of 
the  quantum  theory,  that  it  was  possible  for  the 
equilibrium  to  be  disturbed  by  the  presence  of 
the  catalyst.  Prof.  Morgan  had  mentioned  the 
probable  connection  between  small  atomic  volumes 
and  occlusive  power.  That  did  not  agree,  however, 
with   the   effect   of   sodium   as   a  promoter   in   the 
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catalytic  action  of  iron.  The  catalytic  action  of 
light  had  played  an  important  part  in  the  produc- 
tion of  war  chemicals,  for  example,  in  the  manu- 
facture of  diphosgene  (trichloroinethyl  chloro- 
formate). 

Dr.  D.  F.  Twiss  remarked  that  although  there 
was  a  possibly  natural  tendency  to  propound 
various  general  theories  as  to  the  seat  of  activity 
in  all  catalytic  substances,  such  generalisations 
would  not  bear  close  examination,  and,  at  the  pre- 
sent stage  of  investigation  of  the  subject,  were  not 
particularly  helpful. 

Mr.  F.  R.  O'Shaughnessy  endorsed  the  view  ex- 
pressed by  Dr.  Twiss,  and  pointed  out  that  whereas 
the  catalysts  under  discussion  were  inorganic  bodies, 
active  mostly  at  very  high  temperatures,  the 
organic  catalysts  known  as  enzymes  acted  at  low 
temperatures,  and  transformed  masses  of  material 
under  these  conditions. 

Mr.  F.  H.  Alcock  mentioned  the  case  of  the 
conversion  of  yellow  phosphorus  into  amorphous 
phosphorus  in  presence  of  a  trace  of  iodine. 

Dr.  Maxted,  in  reply,  said  with  regard  to  the 
point  raised  by  the  chairman,  it  was  possible  in 
some  cases  to  lower  reduction  temperatures 
catalytically.  For  instance,  it  was  possible  to  re- 
duce copper  oxide  to  copper  at  the  ordinary  tem- 
perature by  the  action  of  palladium ;  further,  mixed 
oxides  of  nickel  and  copper  were  reduced  by 
hydrogen  at  a  lower  temperature  than  nickel  oxide 
alone.  The  production  of  cellulose  acetate  might 
not  be  a  purely  catalytic  reaction,  but  to  a  certain 
extent  an  absorptive  one.  If  only  a  little  of  the 
accelerating  body  were  used  it  was  catalytic.  The 
evidence  as  to  the  atomic  condition  of  hydrogen 
occluded  by  metals  was  based  principally  on  the 
measurements  of  Sieverts  and  others  on  the  rela- 
tion between  the  pressure  and  the  solubility  of 
hydrogen.  Regarding  the  time  required  for  the 
penetration  of  hydrogen  into  the  catalyst,  and  into 
the  substance  which  was  undergoing  hydrogenation, 
the  absorption  was  usually  not  so  great  quite  at 
the  beginning  as  subsequently.  It  took  a  short 
but  appreciable  time  for  the  hydrogen  to  enter  the 
liquid  and  reach  the  surface  of  the  catalyst.  A 
falling-off  in  the  activity  of  platinum  following 
disintegration  would  not  be  expected  if  no  poison- 
ing took  place;  in  fact,  the  disintegration  itself 
might  cause  an  increase  in  activity  by  increasing 
the  catalysing  surface.  It  was  found  that  with  pure 
gases  under  certain  conditions  the  activity  of  the 
catalyst  might  increase  after  it  had  been  used  for 
a  certain  time,  but  that,  of  course,  had  nothing  to 
do  with  disintegration. 


THE  PREPARATION  OF  CYANOGEN 

CHLORIDE   ON   A    LARGE   LABORATORY 

SCALE. 

BY    T.     SLATER    PRICB,    O.B.B.,    D.SC,    AND     STANLEY    J. 
GREEN,   M.A.,   A.I.C. 

Examination  of  the  literature  on  the  subject* 
indicated  that  three  methods  might  be  feasible 
for  preparing  large  quantities  of  cyanogen  chloride, 
namely,  the  action  of  chlorine  upon  (a)  hydro- 
cyanic acid,  (b)  sodium  cyanide,  or  (c)  the  com- 
plex cyanide  of  sodium  and  zinc. 
Action  of  chlorine  on  a  solution  of  sodium  cyanide. 

In  this  method,  first  suggested  by  Langlois.t 
considerable  heat  is  evolved,  and  unless  adequate 
cooling  is  employed  the  solution  soon  darkens  in 
colour. 

•  Full  literature  references  are  given  In  a  paper  by  Jennings  and 
Scott.  I.  Amer.  Chera.  Soc,  1910.  41. 1241. 
t  Ann.  Chlm.  Phys..  1861.  [3],  tl.  481. 


Experiments  were  also  made  with  a  modifica- 
tion proposed  by  Jennings  and  Scott  (loc.  cit.), 
using  carbon  tetrachloride  as  diluent,  with  5000 
grms.  of  sodium  cyanide* ;  chlorine  was  introduced 
at  the  rate  of  about  2  litres  per  minute,  and 
refrigeration  approximately  kept  pace  with  the 
heat  development  of  the  reaction.  A  higher  rate 
of  passage  of  chlorine  could  not  be  used  without 
a  rapid  rise  in  temperature  taking  place.  The 
time  necessary  for  the  chlorination  of  the  5000 
grms.  of  sodium  cyanide  would  thus  be  from  19—20 
hours,  unless  the  refrigeration  could  be  greatly 
improved.  On  a  large  scale  such  an  improvement 
would  be  very  costly,  especially  since  the  reaction 
mixture  is  not  homogeneous. 

A  further  point  is  that  the  reaction  consists 
partly  in  the  conversion  of  one  solid  (sodium 
cyanide)  into  another  (sodium  chloride),  so  that  for 
quick  reaction  the  sodium  cyanide  would  have  to- 
be  finely  ground  and  vigorous  agitation  during 
chlorination  would  be  required. t  Calculations  from 
thermochemical  data  show  that  in  the  production 
and  condensation  of  one  ton  of  cyanogen  chloride 
the  refrigerating  plant  would  have  to  account  for 
the  absorption  of  at  least  2,160,000  C.H.U.t 

Action  of  chlorine  on  the  complex  cyanide  of  zinc 
and  sodium. 

This  method  was  first  suggested  by  Held§  in 
1897,  the  idea  being  that  the  addition  of  zinc  sul- 
phate to  a  solution  of  potassium  cyanide  made  the 
solution  more  stable  to  the  action  of  chlorine. 

In  our  experiments  sodium  cyanide  was  used  in 
place  of  potassium  cyanide,  the  quantities  of 
sodium  cyanide  and  zinc  sulphate  taken  being  such 
that  the  compound  2NaCN,Zn(CN)2  was  formed. 
In  some  cases  to  ensure  a  non-alkaline  reaction 
mixture  the  mixture  was  such  that  a  slight  excess 
of  zinc  cyanide  remained  in  suspension.  The 
method  gave  fairly  good  results  (compare  Mauguin 
and  Simon,  Comptes  rend.,  1919,  169,  383),  but  in 
view  of  the  fact  that  it  seemed  to  be  much  less 
economical  and  convenient  than  the  one  about  to  be 
described,  it  was  abandoned.  Jennings  and  Scott 
(loc.  cit.  p.  1244)  also  report  adversely  on  the 
method. 

Action  of  chlorine  on  a  dilute  solution  of  hydro- 
cyanic acid. 

Cyanogen  chloride  was  first  prepared  in  1787  by 
Berthollet||  by  the  interaction  of  chlorine  and 
hydrocyanic  acid,  and  this  method  has  since  been 
the  subject  of  many  investigations  (for  literature 
references,  see  Jennings  and  Scott,  loc.  cit.).  In 
all  cases,  however,  the  experiments  were  on  a  com- 
paratively small  scale,  so  that  for  our  purpose  it 
was  necessary  to  carry  out  an  extended  series  of 
trials  before  a  satisfactory  method  of  working  was 
obtained. 

The  use  of  anhydrous  hydrocyanic  acid  is  imprac- 
ticable for  various  reasons.  For  example,  during 
the  reaction  hydrogen  chloride  is  formed  and  poly- 
merises any  cyanogen  chloride  formed  to  cyanuric 
chloride.  Also,  the  heat  of  reaction  is  so  great 
that  the  temperature  rises  rapidly,  in  spite  of 
vigorous  cooling,  and  unchanged  hydrocyanic  acid, 
together  with  hydrogen  chloride  and  any  cyanogen 
chloride  formed,  distil  over. 

Tests  showed  that  comparatively  weak  hydrochloric 
acid  (about  22V — 52V)  had  very  little  polymerising 

•  Jennings  and  Scott  used  only  50  grms. 

t  "We  are  indebted  to  Prof.  N.  T.  M.  Wilsmore  for  some  of  these 
criticisms  and  also  for  the  thermochemical  data  which  are  given 
in  other  parts  of  the  paper. 

t  1  C.H.U.  (Centigrade  Heat  Unit)  is  the  quantity  of  heat  neces- 
sary to  raise  1  lb.  through  1°  C. 

§Bu!l.  Soc.  Chlm..  1897.  [3].  17.  287. 

||  Ann.  Chlm.  Phys..  1789  Jl],  1.  36. 
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effect  on  cyanogen  chloride.  Experiments  were,  how- 
M|[  first  made  with  a  90%  solution  of  hydrtx  \  ante 
u.  h1,  the  reaction  mixture  being  cooled  during  tho 
chlorination.  It  was  intended  then  to  separate  the 
trjanngim  chloride  layer,  but  it  was  found  that  the 
aqueous  layer  increases  in  density,  whilst  the 
cyanogen  chloride  dissolves  hydrocyanic  acid  and 
water,  so  that  its  density  il  lowered.  Consequently 
the  erode  cyanogen  chloride  separates,  sometimes 
above  and  sometimes  below  the  aqueous  layer.  If 
«  lilorination  were  carried  to  completion  cyanogen 
chloride  should  always  separate  at  the  bottom,  but 
it  is  difficult  to  chlorinate  completely  without  using 
exoess  of  chlorine,  which  would  carry  much 
cyanogen  chloride  with  it.  All  experiments  in 
which  a  current  of  gas  passed  through  the  appa- 
ratus gave  very  had  yields.  It  was  finally  decided 
to  employ  a  strength  of  hydrocyanic  acid  solution, 
■uch  that  at  the  end  of  the  reaction  the  concentra- 
tion of  the  hydrochloric  acid  formed  is  sufficiently 
below  the  saturation  point  to  prevent  much 
hydrogen  chloride  gas  passing  off :  12 — 15%  hydro- 
cyanic acid  was  found  to  be  fairly  satisfactory. 

The  reaction  vessel  was  not  cooled,  the  heat  of 
reaction  being  utilised  to  distil  off  the  cyanogen 
chloride  as  it  was  formed,  so  that  it  was  quickly 
removed  from  the  action  of  the  hydrochloric  acid 
set  free  at  the  same  time.     The  heat  of  reaction  is: 

HCNaq.+d,  CNClaq.  +  HCIaq.-r37200C.H.r. 
Porous  pot  «ater  filters,  suitably  bunded  and 
strengthened,  and  connected  by  glass  tubing  with 
the  source  of  chlorine,  were  placed  in  the  hydro- 
«\aiuc  acid  solution  and  chlorine  forced  through 
under  the  pressure  from  a  cylinder  of  liquid 
chlorine  The  chlorine  escaped  in  very  fine  bubbles 
and  chlorination  was  extremely  rapid. 

Cyanogen  chloride  soon  distilled  and  was  con- 
densed in  two  vessels  containing  water  or  dilute 
hydrocyanic  acid  (2  )  and  well  cooled  by  brine. 
Absorption  of  chlorine  takes  place  very  rapidly,  and 
the  I  urrent  of  chlorine  is  so  adjusted  that  no  gas 

SB  at  the  end  of  the  apparatus.  The  speed  of 
chlorination  in  all  experiment*  iu  so  great  that  the 
rate  of  production  of  cyanogen  chloride  is  deter- 
mined by  the  rate  of  its  condensation,  and  not  by 
the  rate  of  absorption  of  gas  by  the  acid.  In  a 
typical  experiment  7'35  litres  of  12'2%  hydrocyanic 
acid  was  chlorinated,  the  reaction  vessel  not  being 
cooled.  The  cyanogen  chloride  was  collected  in 
The  temperature  rose  quickly  to  about 
30°  C.  and  then  oeased  to  rise.  Chlorination  was 
con  tinned  for  1  hour  50  niins.,  by  which  time  much 
chlorine  passed  unabsorbed  through  the  apparatus. 

-  assumed  that  this  indicated  the  end  of  the 

km,  hut  analysis  showed  that  this  was  not 
rnell]  the  oase.  The  contents  of  the  two  receivers 
tided  together  and  well  mixed,  after  which 
the  two  layers,  which  separated  on  standing,  were 
analysed.  The  total  weight  of  cyanogen  chloride 
formed  from  tho  807  grms.  of  HCN  used  was 
898  grms.,  corresponding  with  79%  of  the  theory. 
The  cyanogen  chloride  layer  formed  in  the  receivers 
mil  contained  more  than  10%  of  hydrocyanic  acid, 
although  chlorine  was  passing  all  the  time.  By 
maintaining  a  low  temperature  in  the  reaction 
the  amount  of  hydrogen  cyanide  carried  over 
into  the  receivers  could  be  diminished,  but  this 
would  also  held  hack  a  considerable  quantity 
of  cyanogen  chloride  and  thereby  cause  it  to  be 
acted  upon  by  the  hydrochloric  acid  formed  in  the 

ion. 

In  another  experiment  7460  c.c  of  14*7%  IICN" 
was  chlorinated,  without  cooling.  The  first  re- 
ceiver contained  970  c.c.  of  221%  HCN  and  the 
second  contained  water.  Hence  the  total  weight  of 
hydrocyanic  acid  used  initially  was  1119  grms. 
Alter  chlorination  for  3 — 4  hours,  the  contents  of 
n  vessel  and  the  two  layers  obtained  by 


mixing  the  contents  of  the  receivers  were  examined 
analytically,  with  the  following  results:  — 
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Correcting  these  figures  for  samples  withdrawn 
for  analysis,  it  appears  that  at  the  end  of  the  ex- 
periment there  were  495  grms.  HCN,  1423  grms. 
CNC1,  and  896  grms.  HC1.  Tho  amount  of  HCN 
used  is  therefore  1119-495  =  624  grms.,  and  the 
amount  of  CNCI  equivalent  to  this  is  1421   grms. 

In  another  experiment  carried  out  under  similar 
conditions,  and  in  which  the  temperature  rose  to 
40%  C,  the  total  weight  of  cyanogen  chloride 
was  97%  of  the  theoretical. 

The  results  of  these  and  other  experiments  indi- 
cate that  during  tho  chlorination  of  12 — 15%  HCN 
cyanogen  chloride  is  formed  quantitatively  accord- 
ing to  the  equation  already  given.  A  rise  in 
temperature  up  to  40°  C.  does  not  diminish  the 
amount  produced  ;  it  doeB,  however,  lead  to  tho  dis- 
tillation of  much  larger  quantities  of  hydrogen 
cyanide,  with  a  consequently  higher  content  of  this 
acid  in  the  cyanogen  chloride  obtained.  The  hydro- 
chloric acid  formed  during  the  reaction  is  retained 
almost  completely  in  the  reaction  vessel. 

The  hydrogen  cyanide  contained  in  the  cyanogen 
chloride  can  be  approximately  completely  changed 
into  the  latter  compound  by  bubbling  the  crude 
gas  through  a  series  of  vessels  containing  water 
through  which  chlorine  is  also  passed. 

Further  experiments  were  carried  out  in  which 
the  hydrocyanic  acid  was  formed  in  situ  from  a 
mixture  of  sodium  cyanide  and  mineral  acid.  In 
such  a  method  the  solutions  must  be  dilute  and  the 
temperature  not  too  low,  and  tho  mineral  acid  must 
be  kept  in  excess.  In  the  manufacture  of  hydro- 
cyanic acid  we  have  found  that  it  is  necessary  to 
add  the  sodium  cyanide  solution  to  the  acid,  stir- 
ring vigorously  meanwhile,  otherwise  pockets  of 
alkaline  liquid  may  be  formed  and  give  rise  to 
polymer. 

A  method  was  also  considered  in  which  sodium 
cyanide  solution  is  added  to  a  dilute  acid,  say 
about  5%,  until  nearly  the  equivalent  of  sodium 
cyanide  has  been  introduced.  Chlorination  then 
leads  to  the  regeneration  of  the  acid,  so  that 
sodium  cyanide  solution  can  be  run  in  con- 
tinuously during  chlorination  if  the  rate  of  running 
in  is  so  regulated  that  the  acid  remains  in  exces:s. 
One  difficulty  with  such  a  method  was  found  to  lie 
in  adequate  cooling  of  the  reaction  mixture,  since 
both  the  reactions  occurring  are  strongly  exo- 
thermic, whilst  on  a  large  scale  it  is  also  diffi- 
cult so  to  regulate  the  rates  of  addition  of  sodium 
cyanide  solution  and  chlorine  that  the  reaction 
mixture  always  remains  acid.  In  the  experiments 
where  hydrocyanic  acid  was  first  made  in  situ  and 
then  chlorinated  the  solution  of  hydrocyanic  acid 
was  made  in  a  carboy  of  40 — 50  litres  capacity,  con- 
taining a  cooling  coil.  Tho  chlorine  was  introduced 
through  a  porous  pot,  as  in  previous  experiments. 
Two  Winchesters  containing  2%  HCN  and  water 
respectively  were  not  cooled,  but  served  to  remove 
exoeaa  of  chlorine  and  also  some  of  the  hydrocyanic 
and  hydrochloric  acids.  The  cyanogen  chloride 
passed  through  these  Winchesters  and  was  con- 
densed in  a  long,  brine-cooled  coil,  being  then  col- 
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lected  under  water  containing  a  little  zinc  oxide  in 
suspension  in  order  to  neutralise  any  acid. 

Chlorination  was  maintained  at  such  a  rate  that 
the  contents  of  the  carhcy  kept  below  20°  C.  Und^r 
these  circumstances,  once  the  air  had  been  displaced 
from  the  apparatus,  no  gas  or  vapour  passed  from 
the  exit  tube  of  the  apparatus.  Chlorination  pro- 
ceeded very  rapidly,  and  cyanogen  chloride  con- 
densed in  a  continuous  stream. 

In  one  experiment  15  litres  of  20%  sodium 
cyanide  solution  was  added  to  15  litres  of  21%  sul- 
phuric acid  contained  in  a  carboy,  under  con- 
tinuous stirring  and  cooling.  The  strength  of  the 
hydrocyanic  acid  solution  produced  l  was  5"82%. 
After  chlorinating  for  two  hours  the  cyanogen 
chloride  layer  was  collected,  the  various  layers 
mixed,  and  analyses  made.  The  results  showed  that 
the  total  weight  of  cyanogen  chloride  formed  was 
3022  grms.,  or  80%  of  theory.  The  presence  of 
leaks  probably  explains  the  low  percentage  total 
production  of  cyanogen  chloride.  It  is  difficult 
adequately  to  seal  a  carboy  so  that  it  will  stand 
a  slight  pressure  over  some  hours  without  showing 
signs  of  leakage.  There  was  only  a  very  small 
quantity  of  ammonium  chloride  formed,  which  was 
found  as  a  deposit  in  the  condenser  coils. 

In  a  similar  experiment  where  30%  solutions  of 
sodium  cyanide  and  sulphuric  acid  were  mixed, 
giving  a  9%  solution  of  hydrocyanic  acid,  the  yield 
was  only  70%  of  the  theory,  and  larger  quantities 
of  ammonium  chloride  were  formed.  Moreover,  the 
cyanogen  chloride  collected  contained  12%  of  hydro- 
cyanic acid,  as  against  only  1'8%  in  the  above  ex- 
periment. These  results  indicate  that  it  is  best  to 
use  dilute  solutions,  of  about  5%  strength,  and  not 
allow  the  temperature  in  the  reaction  vessel  to  rise 
above  20°  C. 

Purification  of  cyanogen  chloride. 

The  cyanogen  chloride  obtained  in  the  above  ex- 
periments always  contained  water  and  hydrogen 
cyanide  and  also  traces  of  hydrochloric  acid.  When 
it  was  not  necessary  to  remove  the  hydrogen 
cyanide  it  was  purified  by  distilling  through 
columns  of  marble  and  calcium  chloride,  the  former 
removing  traces  of  acid  and  the  latter  drying  the 
vapour.  Shaking  with  water  containing  zinc  oxide 
in  suspension  enables  the  column  of  marble  to  be 
dispensed  with;  the  cyanogen  chloride  is  simply 
separated,  dried  over  calcium  chloride,  and  dis- 
tilled. 

Three  methods  were  actually  used  for  purifying 
the  cyanogen  chloride,  according  to  the  purpose  for 
which  it  was  to  be  used :  — 

(1)  Chemically  pure  cyanogen  chloride  was  made 
on  a  small  scale  by  cooling  the  crude  substance, 
saturating  with  chlorine,  shaking  the  product  with 
(a)  mercury  to  remove  traces  of  chlorine,  (6)  sodium 
carbonate  or  sodium  hydrogen  carbonate*  to  remove 
hydrogen  chloride,  (e)  drying  over  calcium  chloride 
and  distilling. t 

(2)  A  product  containing  96—99%  CNC1  was  ob- 
tained by  passing  chlorine  through  a  series  of  Win- 
chester bottles  containing  80 — 90%  CNC1  and  a 
good  excess  of  water,  the  cyanogen  chloride  thereby 
distilling  in  a  current  of  chlorine.  The  condensed 
product  sometimes  contained  chlorine  in  excess,  and 
sometimes  hydrogen  cyanide,  according  to  the 
purity  of  the  original  cyanogen  chloride,  rate  of 
passage  of  chlorine,  etc.  This  process  can  be  applied 
in  conjunction  with  the  process  of  preparation, 
although  in  making  large  quantities  of  cyanogen 
chloride  it  was  found  more  convenient  to  carry  out 
the  two  processes  separately. 

(3)  Shaking  with  zinc  oxide  was  the  practice  when 
99—100%   CNC1  was  required.     Prolonged  shaking 


•  The  use  of  sodium  hydrogen  carbonate  is  to  be  preferred,  since 
it  is  not  alkaline,  and  the  cyanogen  chloride  is  therefore  more  stable 
in  its  presence  if  water  is  present. 

t  This  method  was  worked  out  by  Mr.  H.  D.  K.  Brew,  M.Sc. 


with  zinc  oxide  and  water  reduces  the  hydrogen 
cyanide  content  to  0*05%,  and  the  product  so  ob- 
tained is  then  dried  and  distilled.  Yellow  mercuric 
oxide  is  also  very  convenient  for  removing  even 
larger  percentages  of  hydrogen  cyanide. 

The  question  may  arise  as  to  whether  in  the  large- 
scale  preparation  (or  manufacture)  of  cyanogen 
chloride  it  would  be  better  to  make  the  hydrocyanic 
acid  in  situ,  or  first  prepare  the  pure  aqueous 
solution.  In  the  first  method  the  solutions  of  sodium 
cyanide  and  acid  used  have  to  be  well  cooled  before 
mixing,  and  extensive  refrigeration  must  also  take 
place  during  the  reaction  in  order  to  prevent  the 
hydrogen  cyanide  escaping.  With  the  second 
method  a  brine-cooled  condenser  is  only  necessary 
to  condense  the  last  traces  of  vapour,  the  greater 
part  being  condensed  in  a  water-cooled  condenser. 
The  demands  on  a  refrigerating  plant  are  therefore 
very  small,  and  this  second  method  would  seem  to  be 
preferable.  If  an  aqueous  solution  of  hydrocyanic 
acid  is  all  that  is  necessary,  there  will  probably  be 
no  need  for  a  brine  condenser,  so  that  no  special 
refrigerating  plant  will  be  required. 

Properties  of  cyanogen  chloride.* 

The  pure  product  was  a  colourless  liquid,  boiling 
sharply  at  13°  C.  (uncorr.).  Jennings  and  Scott 
(loc.  cit.)  give  the  b.  pt.  as  13°  at  748mm.  The 
freezing  point  was  -8°  (Jennings  and  Scott  give 
-5°  to  -6°;  Regnault  gives  -7'4°).  On  pouring 
the  liquid  from  one  vessel  to  another  it  froze  readily 
to  a  snow-like  solid.  Sp.  gr.  at  9°/4°  =  r207  and  at 
4°/4°  =  P218.  Analysis  gave  N  22"7%  and  CI  57-8%, 
theory  requiring  22"8%  and  57"7%  respectively. 

Cyanogen  chloride  is  soluble  in  water  to  the 
extent  of  7 — 8%  at  8°  C.  Water  is  also  soluble  in 
cyanogen  chloride ;  the  presence  of  hydrogen 
cyanide  markedly  increases  these  mutual 
solubilities. 

Investigation  of  the  action  of  hydrogen  chloride 
on  cyanogen  chloride  shows  that  the  following 
effects  are  produced  :  — (a)  The  cyanogen  chloride  is 
polymerised  to  cyanuric  chloride,  (CNC1)3,  a 
reaction  which  takes  place  slowly,  and,  apparently, 
only  to  any  extent  in  the  absence  of  water ; 
(ft)  hydroxylation  of  the  cyanogen  chloride  to  cyanic 
acid  and  carbon  dioxide,  and  hence  to  ammonium 
chloride  and  carbon  dioxide.  This  is  a  much  more 
rapid  reaction  than  (a),  and  naturally  requires  the 
presence  of  water.  Hydroxylation  increases  in 
rapidity  with  the  strength  of  the  acid,  the  action 
being  complete  in  a  few  hours  with  92V  hydrochloric 
acid.  With  22V  acid  the  reaction  is  very  slow,  and 
even  with  52V  acid  takes  several  days. 

Pure  cyanogen  chloride  has  been  kept  for  months 
without  showing  any  signs  of  polymerisation ;  even 
exposure  to  sunlight  for  several  days  has  no 
apparent  effect.  If  traces  of  water  are  present  a 
few  minute  crystals  of  ammonium  chloride  are  soon 
deposited  on  the  sides  of  the  containing  vessel,  but 
if  then  poured  into  a  clean  dry  vessel  it  can  ap- 
parently be  kept  indefinitely. 

In  agreement  with  Jennings  and  Scott  (loc.  cit.) 
we  have  not  found  that  dry  chlorine  has  any 
polymerising  effect  on  cyanogen  chloride.  With 
moist  chlorine  there  is  a  slow  action,  but  no  polymer 
is  formed,  the  action  being  simply  due  to  the  water 
present. 

We  have,  furthermore,  found  that  pure  an- 
hydrous phosgene  and  cyanogen  chloride  do  not 
react.  In  the  presence  of  moisture,  however,  both 
ammonium  chloride  and  cyanuric  chloride  are 
formed. 

Addendum. 

Some  experiments  with  a  small  scale  continuous- 
running  apparatus  were  devised  and  carried  out  by 
Mr.  S.  B.  Phillips.     The  apparatus  was  so  arranged 

•  This  work  was  mainly  carried  out  by  Mr.  H.  D.  K.  Drew. 
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that  chlorine  and  a  solution  of  hydrocyanic  acid 
were  brought  together  continuously,  in  approxim- 
ately  the  oorrecl    proportions,   ami   the  cyanogen 

cUoride  formed  was  separated  quickly  I  rom  the 
reaction  product. 

The  chlorinating  part  of  the  apparatus  consists 
of  a  brine-cooled  tower  up  which  a  stead;  stream  of 
10-  19  I  UN  gradually  (lows.  Chlorine  is  forced 
in  through  a  i  orous  pot  fitting  loosely  into  the  lower 
.  ml  ol  the  tower,  the  hydrocyanic  and  solution  pass- 
ing through  the  annular  space  separating  the  porous 
pot  from  the  walls  of  the  tower.  The  remainder  of 
the  tower  is  tilled  with  heads.  As  hydrocyanic  acid 
solution  tlows  into  the  bottom  of  the  tower,  the 
products  of  reaction  overflow  at  the  top,  and  are 
thom  impinged  on  by  a  good  jet  of  steam.  Cyanogen 
chloride  is  thereby  vaporised,  the  vapours  passing 
to  a  condenser  and  receiver.  The  exhaust  reaction 
mixture  is  collected  separately. 

In  one  experiment  with  15%  hydrocyanic  acid 
solution  the  product  contained  99  .  of  cyanogen 
chloride  and  less  than  0*2%  of  hydrogen  chloride. 
In  a  second  experiment  I  litres  of  8'9%  hydrocyanic 
a<id  was  run  through  the  apparatus  in  two  and  a 
half  hours.  The  temperature  in  the  tower  rose  to 
15°  and  remained  constant.  The  product  collected 
contained  95'"  cyanogen  chloride  and  amounted 
to  70%  of  the  theoretical. 

It  was  not  possible  to  work  this  method  out  in 
further  detail,  but  we  are  of  the  opinion  that  it 
could  bo  made  to  give  very  good  results. 
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THE    PROPERTIES    OF    POWDERS. 

Part  1.— THE  CAKING  OF  SALTS. 

ii v   t    \l\rtl.n  i.owry  and  frederick  c.  hemmings. 

1. — The  Study  of  Powders. 

Although  much  attention  has  been  paid  to  the 
general  properties  of  solids,  liquids,  and  gases,  and 
also  more  recently  to  the  study  of  matter  in  the 
disperse  or  colloidal  condition,  the  study  of  pow- 
dered solids  has  received  less  attention  than  its 
importance  would  appear  to  demand. 

The  properties  of  powders  which  merit  considera- 
tion include :  — 

(1)  The  production  of  powders  by  mechanical  dis- 
iitlt  gration  or  nulling,  and  especially  the  process  of 
fine  grinding,  which  has  been  studied  much  less 
fully  than  that  of  disintegration  or  rough  grinding. 

*  Ovine  to  w»nt  of  apace  this  record  has  been  considerably 
condensed  (or  the  purposes  o(  publication. 


(3)  Disintegration  by  physical  processes,  e.g.,  the 
decrepitation  of  barytee  by  heat,  which  has  been 
applied  common  ially  to  separate  it  from  blende  and 

other  minerals,  and  the  change  of  crystalline  state 
which  makes  roll-Sulphur  brittle,  and  which  cer- 
tainly assists  in  the  disintegration  of  ammonium 
nitrate. 

(8)  Disintcaral ion  by  chemical  processes  such  as 
the  hydration  of  quicklime  and  the  dehydration  of 
certain  hydrated  salts. 

ill    Methods   of    testing    the    fineness   of    powders 

produced  by  these  three  methods,  and  especially  of 
those  which  will  pass  through  the  finest  sieves  on 
which    trustworthy    measurements  can   readily   be 

made. 

(5)  Incorporation  ol  mixed  powders  as  in  the 
milling  of  gunpowder. 

(6)  Bulk  density  of  a  powder,  as  influenced  by 
its  method  of  preparation  and  subsequent  treat- 
ment, and  the  choice  of  suitable  grades  to  produce 
a  maximum  or  a  minimum  density. 

(7)  The  compressibility  of  powders  both  towards 
static  loads  and  under  impact. 

(SI  The  flow  of  powders,  including  the  special  case 
in  which  a  powder,  such  as  dried  milk,  is  packed 
into  a  bottle  or  some  similar  receptacle  by  the 
action  of  a  worm-feed. 

(9)  The  shrinkage  or  contraction  which  takes 
place  in  some  powders,  such  as  soap  powders,  after 
they  have  been  packed  into  a  container;  and  finally, 

(10)  The  caking  of  a  powder  to  form  cither  a 
loose  agglomerate  or  a  hard  stony  mass  as  dis- 
cussed in  the  present  paper. 

2. — General  Causes  of  Caking. 

A  preliminary  account  of  the  work  which  we  had 
earned  out  on  the  caking  of  salts  between  Sep- 
tember, 1915,  and  December,  1917,  was  communi- 
cated to  a  meeting  of  the  Faraday  Society  on  Jan. 
14  1II1S,  as  part  of  a  general  discussion  on  the 
"  Setting  of  Cements  and  Plasters."  At  the  same 
time  some  of  the  principal  causes  of  caking^wero 
set  out  by  F.  G.  Donnan  in  a  paper  on  the  'Ag- 
glomeration of  Granular  Masses,"  the  conclusions 
arrived  at  being  substantially  identical  in  the  two 
cases. 

The  agreed  causes  of  caking  in  soluble  salts  may 
be  summarised  as  follows:  — 

(i.)  Evaporation  of  moisture  from  a  wet  salt,  or 
alternate  absorption  and  evaporation  of  water  as 
the  pressure  of  water-vapour  in  the  atmosphere 
rises  above  and  falls  below  tho  vapour-pressure  of  a 
saturated  solution  of  the  salt.  The  further  lower- 
ing of  vapour-pressure  due  to  saturation  with  a 
second  salt  or  impurity  (e.g.,  MgCl,  in  NaCl)  may 
be  an  important  factor  in  bringing  the  vapour- 
pressure  of  the  solution  within  the  normal  range 
of  variations  of  the  moisture-content  of  the  atmo- 
sphere. 

(ii.)  Mechanical  stress  or  pressure  resulting  in  a 
local  increase  of  solubility  in  the  strained  material 
followed  by  recrystallisation  elsewhere. 

(iii.)  BecnistaUixation  of  fine,  particles  to  form 
larger  crystals,  as  in  the  prolonged  annealing  of  a 
metal. 

(iv.)  RecryitoMsation  ot  metastable  crystalline 
forms  after  passing  through  a  transition-point;  this 
may  be  related  very  closely  to  (in.),  since  the 
pseudomorphs  may  consist  initially  of  particles  even 
more  minute  than  those  produced  by  grinding. 

(v.)  Becri/xtalli.tatwn  of  amorphous  material  pro- 
duced by  cold-working  of  the  material. 

In  each  case  the  presence  of  a  trace  of  solvent  may 
be  postulated.  Consolidation  by  pressing  may  de- 
pend on  (ii.),  where  the  solvent  plays  a  predominant 
part,  or  on  (v.)  where  shearing  and  flow  may  be  fol- 
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lowed   by  cohesion   even   when   no   solvent  can   be 
detected. 

3.  The  Caking  of  Ammonium  Nitrate. 

Our  attention  was  first  directed  to  the  caking  of 
powdered  solids  by  observations  made  in  the  case  of 
ammonium  nitrate.  This  salt  crystallises  from 
aqueous  solutions  in  long  needle-shaped  or  prismatic 
crystals,  which  may  run  to  a  length  of  several  feet 
when  the  salt  is  crystallising  slowly  in  a  large  vat. 
These  crystals  carry  with  them  a  considerable  pro- 
portion of  moisture,  not  only  on  the  surface,  but  in 
the  interior,  since  the  crystals  are  often  tubular  in 
character  and  contain  long  threads  of  mother 
liquor.  When  drained  either  by  gravity  or  in  a 
centrifugal  machine  a  coarsely  crystalline  product 
is  obtained  in  which  the  long  needles  are  broken 
down  into  short  lengths  but  otherwise  remain 
intact. 

(a)  Caking  after  drying. — These  crystals,  if 
allowed  to  dry  spontaneously  in  the  air,  bind  to- 
gether slightly  as  the  mother  liquor  on  the  surface 
■evaporates;  but  no  very  great  cohesion  is  observed 
in  the  mass,  which  can  easily  be  broken  down 
again.  A  coarse,  granular  product  can  also  be 
obtained  by  drying  the  crystals  in  a  current  of 
warm  air  at  a  temperature  only  slightly  above  that 
of  the  atmosphere.  If,  however,  the  wet  crystals 
are  dried  in  any  of  the  ordinary  commercial  dryers, 
either  by  hot  air  or  by  contact  with  a  steam-heated 
surface,  the  product  when  packed  into  barrels 
cakes  together  into  a  hard  mass  resembling  arti- 
ficial stone,  which  must  be  broken  up  with  steel 
wedges.  The  contrast  between  these  samples  was 
most  readily  explained  by  the  fact  that  the  crystals 
dried  at  a  low  temperature  retain  their  original 
crystalline  form,  whilst  the  samples  dried  by  heat 
undergo  a  change  of  state  bv  heating  and  cooling 
through  32°  C. 

(b)  Caking  after  grinding. — Caking  of  an  equally 
marked  character  occurred  in  ammonium  nitrate 
which  had  been  poured  out  in  a  molten  condition, 
with  a  small  percentage  of  water,  at  a  temperature 
a  little  below  the  melting-point  of  the  dry  salt.  On 
breaking  up  the  rough  slabs  formed  by  casting,  a 
product  was  obtained  which  did  not  bind  together 
on  storage;  but  when  the  slabs  were  disintegrated 
and  packed  whilst  still  warm,  a  very  hard  cake  was 
produced.  Some  caking  was  also  noticed  when  the 
fused  product  was  disintegrated  and  packed  cold. 
From  these  experiments  it  appeared  likely  that  dis- 
integration might  also  be  a  factor  in  promoting  the 
caking  of  ammonium  nitrate. 

(c)  Caking  after  milling. — Experiments  were 
made  to  determine  the  effect  of  milling  cold  am- 
monium nitrate  under  the  heavy  rolls  of  an  edge- 
runner  mill.  After  milling  for  an  hour  and  leaving 
under  gentle  pressure  overnight,  distinct  caking 
was  observed,  although  the  temperature  of  the 
nitrate  had  not  risen  during  milling  to  the  transi- 
tion-temperature at  32°  C. 

4.  Causes  of  Caking  of  Ammonium  Niteate. 

'(a)  Change  of  state. — When  ammonium  nitrate  is 
dried  by  heat,  changes  of  state  occur  at  32°  and  at 
84°  C.  The  change  at  32°  is  accompanied  by  an 
abrupt  change  in  the  texture  of  the  nitrate,  and 
even  in  a  commercial  dryer  a  slight  arrest  of  tem- 
perature can  sometimes  be  observed  (Figs.  1  and  2). 
At  this  point  the  coarse  crystals  break  down,  either 
into  brittle  pseudomorphs,  retaining  the  form  of 
the  parent  crystal,  or  (when  the  drying  is  accom- 
panied by  agitation)  into  a  snow-like  mass  which 
dries  to  a  fine  powder.  The  change  of  state  at  84° 
is  accompanied  by  a  very  marked  arrest  of  tem- 
perature (see  Figs.  I  and  2),  but  by  no  visible  altera- 
tion of  texture,  as  the  snow-like  mass  has  usually 
fallen  to  a  dry  powder  before  this  temperature  is 
reached . 


Heating  of  80  lb.  of  ammonium  nitrate  in  a  small 
Hind  and  Lund  machine. 
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Fig.  1. 


Heating  of  600  lb.  of  ammonium  nitrate  in  a  large 
Hind  and  Lund  machine. 
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It  was  thought  at  one  time  that  disintegration 
rather  than  caking  followed  the  expansion  which 
accompanies  the  change  of  state  on  heating  through 
32°  (or  on  cooling  through  84°),  and  that  caking  as 
a  result  of  change  of  state  took  place  on  cooling 
through  32°  C.  (and  possibly  on  heating  through 
84°  C),  following  upon  contraction  of  volume.  This 
view  could  not  be  maintained,  however,  in  view  of 
the  fact  that  crystals  which  had  been  disintegrated 
by  heating  to  a  temperature  between  32°  and  84°  C. 
formed  an  extremely  hard  cake  within  an  hour  or 
two  after  packing  and  probably  a  whole  day  in  ad- 
vance of  passing  through  the  transition-tempera- 
ture of  32°  C.  From  this  observation  it  was  clear 
that  change  of  state  might  result  in  disintegration, 
but  that  it  was  likely  to  lead  to  caking  only  as  a 
result  of  secondary  changes. 
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(b)  Uecrystallisation  of  fine  particles.— Whilst 
th.'  view  that  change  of  state  was  u  direst  cause  of 
caking  could  not  b<>  maintained,  it  appeared  likely 
that  tho  niiiuito  particles  of  the  pseudomorph 
might  tend  to  grow  into  larger  crystals,  just  as  in 
tho  case  of  a  metal  submitted  to  prolonged  anncal- 
1 1 . i  that  tho  growth  of  the  fine  particles  might 
be  accompanied  by  raking  as  a  result  of  tho  oblitera- 
tion of  the  original  boundaries  between  them.  This 
rim  »...s  supported  by  the  caking  after  disintegra- 
tion of  the  slabs  of  cast  ammonium  nitrate  referred 
to  under  2  (b)  above,  since  strong  (taking  took  place 
when  tho  hot  powder  was  allowed  to  cool  through 
32°,  whilst  a  much  less  pronounced  caking  was 
produced  by  the  mechanical  disintegration  of 
tho  cold  slabs.  The  view  that  the  production  of 
fine  particles,  either  by  thermal  treatment  or  by 
mechanical  disintegration,  was  the  principal  cause 
of  caking  was,  however,  abandoned  in  its  turn  in 
riew  of  the  experiments  described  under  (e)  below. 

(ci  Mfihiiiiicul  working.— Mechanical  working, 
leading  to  the  formation  of  amorphous  material, 
could  not  bo  regarded  as  a  potent  factor  in  pro- 
moting the  caking  of  ammonium  nitrate,  since  only 
slight  caking  was  noticed  after  the  disintegration 
of  cold  ammonium  nitrate,  whilst  the  agglomeration 
after  milling  under  edge-runners  was  scarcely 
enough  to  enable  the  product  to  support  its  own 
weight. 

(d)  Compression. — Ammonium  nitrate  can  be  con- 
solidated into  very  hard  blocks  by  pressing.  In  this 
process  the  mechanical  working  is  so  much  more 
severe  than  in  disintegration  or  milling  that  the 
production  and  recrystallisation  of  amorphous 
material  might  play  an  important  part  in  producing 
cohesion  but  even  here  any  greater  readiness  on 
the  part  of  the  nitrate  to  consolidate  in  comparison 
with  an  insoluble  compound  such  as  calcium  car- 
bonate or  barium  sulphate,  could  be  interpreted 
most  readily  as  due  to  the  increased  solvent  action 
of  moisture  on  the  particles  supporting  the  stress  of 
tho  plunger. 

(e)  Liberation  of  moisture. — The  conclusion  ar- 
rived at  finally  was  that  the  key  to  all  the  observa- 
tions that  had  been  made  on  the  caking  of  am- 
monium nitrate  was  to  be  found  in  the  effect  of 
drying,  grinding,  milling,  etc.,  on  the  moisture 
in  the  salt.  Conclusive  proof  of  this  was  obtained 
when  it  was  found  that  whilst  commercial  drying 
at  a  high  temperature  was  always  followed  by 
caking,  it  was  possible  in  the  laboratory  to  carry  the 
drying  of  the  salt  to  a  point  at  which  it  could  be 
kept  indefinitely  as  a  loose  powder  under  precisely 
those  conditions  which  had  been  found  to  provoke 
tho  hardest  caking.  Indeed,  during  the  latter  part 
of  the  time  when  these  experiments  were  in  progress 
the  absence  of  caking  was  found  to  be  the  most 
suitable  tost  of  the  effective  drying  of  samples  re- 
quired for  use  in  other  investigations. 

(f)  Conclusions. — The  conclusions  finally  arrived 
at  in  reference  to  the  causes  of  caking  of  ammonium 
nitrate  were  as  follows:  — 

(1)  Caking  is  not  caused  directly  by  change  of 
state,  but  this  gives  rise  directly  only  to  disintegra- 
tion and  to  liberation  of  moisture  from  the  par- 
tially-dried crystals ;  the  immediate  cause  of  caking 
is  then  the  cementing  effect  on  the  tiny  particles  of 
the  disintegrated  salt  of  moisture  released  during 
the  change  of  crystalline  form. 

(2)  Liberation  of  enclosed  moisture  can  also  be 
effected  by  mechanical  disintegration,  and  this  may 

five  rise  to  caking  in  precisely  the  same  way  as  the 
isintegration  and  liberation  of  moisture  consequent 
upon  change  of  state,  although  the  effects  aro  much 
less  pronounced.  In  the  absence  of  moisture 
mechanical  disintegration  would  probably  not  give 
rise  to  caking. 

(3)  In  an  edge-runner  mill  the  moisture  is  able 
iporate  aa  fast  as  it  is  released  by  milling,  a 


fact  that  is  frequently  made  use  of  as  a  convenient 
method  of  drying,  e.g.,  in  the  manufacture  of  gun- 
powdor;  under  these  conditions  the  effect  of  the 
released  moisture  is  only  slight,  and  the  mechanical 
working  does  not  suffice  to  produce  any  serious 
caking  of   the  salt. 

5.  EXPEBUOMTB  on  rut:  Im-uknck  Of  MoiHTUUE. 
The  correctness  of  the  views  set  out  above  was 
established  by  experiments  which  showed  that 
caking  alter  change  of  state  could  be  stopped  by 
drying.  Supporting  evidence  was  found  (i.)  in  ex- 
periments which  showed  that  disintegration  of  am- 
monium nitrate  gave  rise  to  liberation  of  moisture; 
(ii.)  in  the  intimate  relationship  between  solubility 
and  caking  which  was  established  by  experiments 
described  in  tho  later  portions  of  the  present  paper; 
and  i  iii.)  in  the  fact  that,  in  other  r.iscs,  mechanical 
working  was  proved  to  have  little  influence  in 
causing  caking  except  when  a  solvent  was  present. 

(n)  t'nkiixj  of  ammonium  nitrate  prevented  by 
drying. — In  order  to  obtain  ammonium  nitrate 
quite  free  from  moisture,  30  grms.  of  the  recrystal- 
lised  suit  was  heated  in  a  steam  oven  at  90°  C.  for 
ten  hours,  tho  hot  salt  being  ground  every  hour;  it 
was  then  left  in  a  vacuum-desiccator  overnight.  On 
the  following  day  it  was  heated  again  for  two  hours, 
during  which  it  was  ground  every  half  hour.  The 
Bait  was  then  sealed  under  a  lead  weight  of  about 
70  grms.  in  a  hard  glass  tube  containing  a  little 
phosphoric  anhydride  kept  in  position  by  means  of 
a  plug  of  glass  wool.  Before  sealing,  the  tube  was 
heated  in  water  at  80°  C.  and  exhausted  with  a 
Gaede  pump  during  eight  hours,  the  weight  being 
moved  up  and  down  to  disintegrate  tho  salt  from 
time  to  time.  After  a  month  this  sample  of  am- 
monium nitrate  showed  no  tendency  to  "  cake,"  and 
even  at  the  end  of  a  year  the  particles  were  still 
free ;  but  so  long  as  there  was  even  a  trace  of  water 
present  agglomeration  of  the  particles  occurred. 

(b)  Caking  by  evaporation  of  moisture. — The  loss 
of  moisture  from  wet  samples  of  ammonium  nitrate 
is  always  accompanied  by  the  caking  of  the  salt;  and 
when  slight  pressure  was  brought  to  bear  upon  the 
moist  substance  after  packing,  hard  solid  blocks 
were  sometimes  obtained.  The  hardness  of  the 
masses  formed  in  this  way  was  found  to  correspond 
roughly  with  the  amount  of  water  that  had 
evaporated. 

As  indicating  the  importance  of  solubility  in  de- 
termining caking,  reference  may  be  made  to  the 
behaviour  of  ammonium  nitrate  that  has  been  crys- 
tallised from  alcohol.  When  a  sample  of  this  pro- 
duct containing  about  3%  of  mother  liquor  was 
packed  in  a  glass  dish  and  allowed  to  stand,  the 
alcohol  evaporated,  hut  the  salt  showed  very  much 
less  tendency  to  "  cake  "  than  when  crystallised 
from  water,  the  difference  being  due  presumably  to 
the  difference  in  the  solubilities  of  ammonium 
nitrate  in  water  and  in  alcohol. 

(c)  Liberation  of  moisture  after  grinding. — A 
sample  of  coarsely  powdered  ammonium  nitrate  that 
was  packed  in  a  mortar  after  having  been  exposed 
to  a  dry  atmosphere  was  found  to  show  very  little 
tendency  to  "cake";  when,  however,  the  frag- 
ments were  ground  for  about  10  minutes  and  then 
repacked  distinct  "caking"  took  place.  This 
process  of  grinding  and  packing  was  continued  until 
there  was  very  little  evidence  of  further  caking. 
The  original  crystals  contained  0-24%  of  moisture; 
after  the  first  grinding  and  period  of  quiescence  the 
moisture-content  was  reduced  to  0T8%,  and  finally 
to  0'09%.  It  thus  appeared  that  one  effect  of 
grinding  was  to  break  down  tho  crystal  structure 
and  to  release  the  moisture  that  had  been  retained 
in  the  crystal;  as  this  moisture  was  present  as 
saturated  solution,  its  evaporation  would  be  likely 
to  cause  the  salt  to  cake. 
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In  a  confirmatory  experiment  a  single  crystal 
weighing  19963  grms.  lost  0'151  grm.,  or  0'76% 
moisture  by  grinding  and  exposure  to  a  dry  atmo- 
sphere. In  a  further  experiment  some  small  air- 
dried  crystals  lost  0'084  grm.,  or  0'34%  of 
moisture  in  a  vacuum  desiccator,  and  a  further 
0'54%  after  grinding;  the  amount  of  moisture 
trapped  in  the  interior  of  the  crystal  and  released 
during  grinding  (0'54%)  was  therefore  half  as 
much  again  as  the  amount  of  moisture  (034%) 
originally  present  on  the  surface  of  the  crystal, 
and  released  by  mere  exposure  to  a  dry  atmosphere. 

(d)  Influence  of  moisture  on  caking  of  amorphous 
material. — From  the  preliminary  observations  re- 
recorded in  2  (b)  and  (c)  above,  it  seemed  possible 
that  the  formation  of  amorphous  material  might 
play  an  important  part  in  caking,  as  is  almost  cer- 
tainly the  case  when  blocks  of  ammonium  nitrate 
are  prepared  by  strong  compression,  e.g.,  with  a 
hydraulic  press.  As  it  was  not  practicable  to  do 
any  effective  "  cold-working  "  without  introducing 
moisture  to  the  dry  salt,  it  was  not  possible  to  deter- 
mine finally  whether  drying  the  salt  would  inhibit 
entirely  the  caking  due  to  the  formation  and  crys- 
tallisation of  amorphous  material ;  two  simple  com- 
parative experiments  on  ammonium  nitrate  dried 
with  and  without  phosphoric  anhydride  were 
carried  out  which,  though  not  very  conclusive,  sug- 
gested that  when  the  salt  is  not  completely  dried  the 
effect  of  work  in  causing  adherence  is  more  pro- 
nounced than  when  drying  is  as  complete  as 
possible. 

6.  Comparison  with  Otheb  Nitrates. 
Asuming  the  caking  of  ammonium  nitrate  to  be 
due  to  liberation  of  included  mother-liquor  as  a 
result  of  disintegration  by  grinding  or  by  change 
of  state,  it  was  to  be  expected  that  sodium  and 
potassium  nitrates  would  exhibit  some  similar 
phenomena,  but  in  a  lesser  degree  owing  to  their 
much  smaller  solubility  in  water,  namely,  am- 
monium nitrate  1850,  sodium  nitrate  87'5,  potas- 
sium nitrate  31'2  grms.  per  100  grms.  of  water. 

(a)  These  salts  do,  in  fact,  cake  under  much  the 
same  conditions  as  ammonium  nitrate,  e.g.,  after 
grinding,  although  change  of  state  cannot  be 
utilised  as  a  method  of  disintegration.  The  amount 
of  caking  is  considerably  less  in  sodium  nitrate  than 
in  the  case  of  ammonium  nitrate,  and  very  much 
less  in  potassium  nitrate.  Sodium  nitrate  has 
usually  to  be  quarried  from  a  store  in  which  it  has 
been  kept  for  a  few  weeks,  and  the  lumps  which 
have  formed  there  are  so  hard  that  they  have  been 
known  to  break  the  axle  of  the  machine  used  to 
crush  them ;  caking  during  drying  is  also  very 
severe,  and  under  some  conditions  of  working  a 
rotary  dryer  may  become  so  choked  that  sodium 
nitrate  has  to  be  removed  with  a  pickaxe.  At  Messrs. 
Curtis's  and  Harvey's  factories  it  is  stated  that 
potassium  nitrate,  crude  or  refined,  also  has  a  great 
tendency  to  cake,  especially  when  moist  or  under 
the  influence  of  heat  or  pressure.  In  each  case  it 
was  found  that  caking  was  entirely  prevented  by 
drying  the  salt  completely,  as  in  par.  5  (a),  and  in 
manufacturing  practice  drying  to  about  0T  to  0'2% 
of  moisture  is  said  to  be  sufficient  to  prevent  caking 
on  storage. 

(b)  An  experiment  was  made  to  compare  the 
amounts  of  mother-liquor  retained  by  the  three 
nitrates.  Crystals  which  passed  through  a  4-mesh 
sieve  but  were  retained  on  a  10-mesh  sieve  were 
weighed  out  into  aluminium  boxes  and  left  in 
vaouum  desiccators  containing  concentrated  sul- 
phuric acid,  until  the  weights  were  constant.  The 
crystals  were  then  broken  up  from  time  to  time  until 
no  further  loss  of  weight  could  be  detected.  The 
final  losses  in  weight  were  as  follows: — Ammonium 
nitrate,  0"31  %  sodium  nitrate,  0'68%  ;  potassium 
nitrate,  0"32%.  These  results  show  that  the 
amount  of  caking  that  takes  place  must  be  deter- 


mined by  solubility  rather  than  by  the  proportion 
of  included  moisture.  It  is  also  interesting  to 
notice  that  ammonium  and  potassium  nitrates, 
which  both  crystallise  in  the  orthorhombic  system, 
contain  equal  proportions  of  included  moisture, 
whilst  sodium  nitrate,  crystallising  in  the  rhombo- 
hedral  system,  contains  twice  as  much. 

7.  Other  Examples  of  Caking  in  Commercial 
Products. 

Although  the  caking  of  the  nitrates  described  in 
the  preceding  paragraphs  is  of  a  particularly 
striking  character,  the  same  phenomenon  is  encoun- 
tered amongst  other  compounds  and  is  a  frequent 
source  of  annoyance.  In  view  of  the  widespread 
character  of  this  trouble,  an  inquiry  was  made,  with 
the  financial  assistance  of  the  Department  of 
Scientific  and  Industrial  Research,  into  a  number 
of  cases  in  which  difficulties  due  to  caking  had  been 
experienced  by  manufacturers.  The  substances  named 
as  giving  rise  to  trouble  as  the  result  of  caking  were 
ammonium,  sodium,  potassium,  and  copper  nitrates, 
potassium  chlorate  and  perchlorate,  potash  alum, 
soda  ash,  common  salt,  borax,  sodium  sulphite, 
hydrosulphite,  and  phosphate,  Rochelle  salt,  citric 
acid  and  tartaric  acid.  The  majority  of  these  com- 
pounds were  therefore  examined  in  the  laboratory, 
and  in  certain  cases  it  was  possible  to  make  useful 
suggestions  with  a  view  to  reducing  the  tendency  of 
the  salt  to  a  cake. 

8.  Experiments  on  the  Influence  of  Solubiliti- 
on  Caking. 

Samples  of  various  substances  were  taken  from 
the  laboratory  store,  ground  to  pass  through  a  60- 
mesh  sieve,  packed  into  stoppered  bottles,  and 
allowed  to  remain  at  rest.  The  substances  examined 
were  grouped  as  follows  :  — 

(a)  Insoluble  salts:  Barium  sulphate,  calcium 
carbonate  (chalk,  marble,  calcite). 

(b)  Soluble  substances  selected  to  coyer  a  con- 
siderable range  of  solubility:  Ammonium,  sodium, 
and  potassium  nitrates,  common  salt,  sugar,  potas- 
sium chlorate  and  perchlorate,  potassium  bi- 
chromate, calcium  acetate  (less  soluble  in  hot  water 
than  in  cold). 

(c)  Hydrated  salts  containing  different  amounts 
of  combined  water :  Alum  (24  mols.),  borax,  wash- 
ing soda,  and  Glauber's  salts  (10  mols.),  Epsom  salts 
(7  mols.),  Rochelle  salt  (4  mols.),  citric  acid  (1  mol.). 

On  examining  these  specimens  after  six  weeks 
it  was  found 

(a)  That  the  insoluble  substances  showed  no  ten- 
dency to  cake ; 

(b)  That  all  the  soluble  salts  showed  a  tendency 
to  cake,  and  that  this  tendency  appeared  to  be  re- 
lated in  some  way  to  their  solubilities; 

(c)  That  the  hydrated  salts  showed  a  distinct  ten- 
dency to  cake,  but  that  the  amount  of  caking  did 
not  appear  to  be  related  to  the  amount  of  combined 
water. 

The  view  that  water  plays  an  important  and  Per- 
haps a  vital  part  in  the  caking  of  powdered  salts 
was  confirmed  by  experiments  in  which  we  at- 
tempted to  produce  caking  in  an  insoluble  com- 
pound. The  substance  selected  for  this  purpose 
was  calcite. 

(i.)  Crystals  of  this  were  ground  to  pass  a  100- 
mesh  sieve.  The  powder  was  packed  in  a  crucible 
and  allowed  to  stand  in  the  air,  but  no  signs  of 
caking  were  visible  at  the  end  of  three  months. 

(ii.)  2%  of  freshly-boiled  distilled  water  was 
added  during  the  grinding.  At  the  end  of  a  week 
all  the  water  had  evaporated,  but  there  was  no  sign 
of  caking. 

dii.)  When  water  containing  carbon  dioxide  in 
solution  was  used,  a  definite  tendency  to  cake  was 
observed,  which  increased  as  the  amount  of  carbon 
dioxide  in  the  water  was  increased. 
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(iv.)  Smooth  cleavage-surfaces  of  calcite,  when 
tabbed  together  ami  allowed  to  rest  in  contact 
under  a  lo.nl  of  600  ^mis.  showed  no  tendency  to 
adhere  either  when  the  faces  were  dry  or  when  they 
wan  moiatened  with  a  few  drops  of  water  daring 
the  rabbins.    When,  however,  water  saturated  with 

carbon  dioxide  Ml  Deed,  the  crystals  adhered  appre- 
ciably. 

!>.  Caking  of  Potassium  Pkrciu.oiutk. 

r..i  lesiam  perchlorate  for  use  in  explosives  re- 
quires to  bo  in  a  very  lino  state  of  subdivision  and  is 
generally  specified  to  pass  through  a  120-mesh  sieve. 
It  separates  from  solution  in  coarse  crystals,  which 
when  ground  in  a  ball-mill  cako  into  a  solid  mass 
on  which  tin-  balls  run  with  very  little  grinding 
action.  This  caking  was  traced  to  the  liberation  of 
moisture  during  grinding,  and  by  eliminating  this 
the  caking  was  prevented.  The  presence  of 
moisture  in  samples  that  have  not  been  dried  after 
grinding  may  also  bo  responsible  for  the  growth  of 
the  grains  of  this  salt  during  storage  which  has  been 
reported  frequently. 

10.  Caking  of  Citric  and  Tartaric  Acids. 

These  two  acids  in  the  form  of  powder  are  liable 
to  very  serious  caking.  By  grinding  in  a  current 
of  warm  air  and  packing  in  oiled  paper  this  trouble 
can  be  eliminated  almost  entirely. 

11.  Thk  Caking  of  Crystalline  Hydrates. 
Kochf.i.lk  Salt. 

Many  hydratcd  salts  give  a  great  deal  of  trouble 
through  caking,  especially  when  they  are  ground 
before  being  packed.  Complete  removal  of  water 
from  the  powder  before  packing  is  usually  im- 
practicable on  account  of  the  difficulty  of  removing 
the  last  traces  of  solvent  water  without  driving  off 
also  some  of  the  combined  water. 

A  typical  case  is  that  of  Rochelle  salt, 
NaKC.HA.H^O, 
of  which  two  samples  were  received.  One  of  these 
was  a  fine  powder,  but  the  other,  originally  in  the 
same  condition,  was  now  composed  of  hard  solid 
lumps.  It  was  stated  by  the  manufacturers  that 
after  a  long  and  careful  scries  of  titration  tests  they 
had  been  able  to  discover  no  difference  in  composi- 
tion between  the  caked  and  uncaked  samples.  Ex- 
periments showed :  — 

(1)  That  there  is  practically  no  tendency  for  the 
Bait  to  absorb  or  lose  water  under  ordinary  atmo- 
spheric conditions;  but  slight  setting  of  a  coarsely 
powdered  sample  was  noticed  after  about  2  months' 
exposure  to  the  air  of  the  laboratory. 

(2)  That  setting  takes  place  in  the  usual  way  when 
excess  of  w;iter  is  present.  The  water  evaporates 
and  crystalline  material  is  deposited. 

(3)  That  the  crystalline  salt  disintegrates  to  a 
very  fine  powder  when  dehydrated  slowly  in  a  desic- 
cator over  sulphuric  acid. 

(4)  That  when  water  is  absorbed  by  the  powdered 
partially-dehydrated  salt  from  air  saturated  with 
water-vapour  there  is  distinct  caking,  accompanied 
by  contraction. 

(5)  That  the  caking  and  contraction  continue  for 
some  time  after  the  amount  of  water  needed  for 
complete  hydration  has  been  absorbed. 

From  these  observations  it  appeared  that  the  set- 
ting might  be  attributed  cither  (i.)  to  the  escape  of 
n  .if  rr  from  an  imperfectly  dried  sample  of  the  salt, 
or  (ii.)  to  the  absorption  of  water  by  the  salt  after 
being  partially  dehydrated.  The  commercial  sam- 
ples of  the  salt  are,  however,  packed  in  tins  pro- 
vided with  tightly  fitting  lids,  and  lined  with  water- 
proof paper,  .so  thai  there  is  very  littlo  opportunity 
for  either  absorption  or  escape  of  water  to  take 
place;  it  is,  moreover,  difficult  bo  reconcile  either  of 
these  theories  with  the  statement  of  the  manufac- 


tures that  they  have  found  no  difference  in  hydra- 
tion between  caked  and  uncaked  specimens  of  the 
same  original  salt.  Some  theory  based  upon  re- 
distribution, rather  than  actual  loss  or  gain  of 
moisture,  is  therefore  required  to  provide  a  satis- 
factory explanation  of  the  caking  of  the  salt  in  the 
circumstances  in  which  it  actually  0000X8. 

12.    LlUERAllox   i.l     MnlsTURE  FROM  HyDRATED  SALTS 
DlIlINO   GRINDING. 

In  order  to  clear  up  this  question  experiments 
were  made  to  determine  toe  effects  produced 
by  grinding  Kochelle.  salt.  A  minutely-crystal- 
line sample  of  the  salt  was  prepared,  dried 
on  a  porous  plate  and  exposed  to  the  air 
until  the  weight  was  constant.  The  crystals 
were  then  well  ground  and  weighed  again 
immediately  after  grinding;  the  loss  of  weight  was 
S  uigrms.,  but  after  an  interval  of  a  quarter  of  an 
hour,  and  again  on  the  following  day  the  weight,  was 
the  same  as  before  grinding.  Tho  experiment  was 
repeated  with  the  same  result.  After  grinding  for 
another  five  minutes  the  total  loss  of  weight  was  in- 
creased to  9  mgrms.,  and  after  further  grinding 
15  mgrms.,  or  007%  of  the  weight  of  the  salt;  but 
on  allowing  the  salt  to  stand  for  an  hour  the 
original  weight  was  regained. 

Similar  results  were  obtained  with  potash  alum. 
The  loss  was  slightly  greater  than  with  Rochelle 
salt,  and  amounted  to  0'09%  of  the  weight  of  tho 
salt,  but  the  original  weight  was  regained  on  stand- 
ing. In  the  i  as,  df  salts  without  combined  water 
grinding  releases  included  moisture,  and  the  solvent 
that  evaporates  does  not  return,  provided  atmo- 
spheric conditions  are  constant;  with  the  hydrated 
salts,  however,  the  water  that  is  lost  during  grind- 
ing appears  to  return  during  quiescence. 

These  experiments  suggest  that  the  effect  of 
grinding  Rochelle  salt  is  to  break  down  the  mole- 
cule, so  that  some  of  the  water  that  was  previously 
in  combination  becomes  free.  Of  the  free  water 
thus  produced  a  small  amount  is  given  off  as  vapour 
to  the  air,  but  the  part  that  remains  in  contact 
with  the  salt  will  become  supersaturated  with  the 
lower  hydrate,  and  from  this  solution  crystals  of  the 
fully  hydrated  salt  will  be  deposited  on  standing. 
In  this  way  it  is  possible  to  explain  why  there  is  no 
difference  in  the  amount  of  water  present  in  the 
caked  and  uncaked  samples  of  Rochelle  salt;  the 
very  small  amount  of  water  that  evaporates  during 
grinding  returns  during  packing  and  need  not  be 
specially  taken  into  account  in  the  process  of 
caking.  When  the  salt  is  packed  after  grinding 
the  water  is  present  partly  in  tho  combined  state 
and  partly  as  saturated  solution  ;  during  the  period 
of  quiescence  the  water  of  the  saturated  solution  is 
taken  up  to  form  crystals  of  the  fully  hydrated  salt, 
and  setting  must  necessarily  accompany  such  a 
definite  process  of  crystallisation.  The  actual 
amount  of  water  present  will,  however,  bo  exactly 
the  same  after  as  before  caking.  The  principles 
here  given  no  doubt  hold  good  for  other  crystalline 
hydrates. 

13.  Contraction  during  Caking  of  Hydrated 
Salts. 

The  contraction  observed  during  the  caking  of 
Rochelle  salt  was  noticed  on  several  occasions  when 
dealing  with  other  salts,  including  potash  alum,  and 
was  particularly  noticeable  in  the  case  of  copper 
sulphate.  As  this  phenomenon  has  an  important 
bearing  on  many  problems  connected  with  chemical 
industry,  it  was  considered  that  tho  mechanism  of 
the  process  was  well  worth  investigation,  especially 
as  the  contraction  appeared  to  be  related  very 
closely  to  the  caking.  Copper  sulphate  was  chosen 
lor  the  investigation,  and  a  careful  study  was  made 
of  the  changes  that  take  place  during  the  hydration 
of  this  substance. 
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A  quantity  of  the  anhydrous  salt,  prepared  by 
heating  the  pentahydrate  to  240°  C.  in  a  crucible 
until  the  weight  was  constant,  and  kept  in  a  desic- 
cator over  phosphoric  anhydride,  was  weighed  into 
a  thick-walled  crystallising  dish,  transferred  to  an 
atmosphere  saturated  with  water-vapour,  and 
weighed  at  intervals  of  24  hours.  The  following 
observations  were  recorded  :  — 

(1)  The  rate  of  absorption  of  water  was  greater  in 
the  system  CuS04 — CuS04,H20  than  in  the  system 
CuS04,H20— CuSO„,3H20;  and  greater  in  the  latter 
than  in  the  system  CuS04,3H20— CuSO.,5H20. 

(2)  There  was  very  little  change  in  the  volume  of 
the  powder  until  after  sufficient  water  for  the 
formation  of  the  monohydrate  had  been  absorbed. 
After  this  point  had  been  reached  the  mass  began 
to  swell  up  in  a  remarkable  manner.  The  swollen 
mass  was  broken  and  levelled  down  periodically,  but 
the  swelling  continued  until  an  amount  of  water 
equivalent  to  nearly  4  molecules  had  been  absorbed. 

(3)  When  the  hydrate  had  reached  a  point  corre- 
sponding to  the  absorption  of  4'95  molecules  of 
water,  setting  and  contraction  commenced,  the  salt 
shrinking  right  away  from  the  sides  of  the  contain- 
ing vessel.  This  point  was  marked  by  a  great  slow- 
ing down  in  the  rate  of  absorption  of  water.  The 
contraction  continued  until  the  amount  of  water 
present  was  equivalent  to  5T  molecules. 

(4)  On  exposing  these  fully  hydrated  blocks  to  the 
atmosphere,  water  was  given  off,  rapidly  at  first, 
but  subsequently  very  slowly,  until  the  amount 
present  was  almost  exactly  the  same  as  when  con- 
traction commenced.  The  density  of  two  of  the 
blocks  was  found  to  be  202  and  2'05  respectively, 
the  absolute  density  of  CuSO.,5H20  at  15°  C.  being 
2-284. 

(5)  A  sample  of  fully  hydrated  salt  was  ground 
and  exposed  again  to  a  saturated  atmosphere.  Set- 
ting and  contraction  were  apparent,  but  were  much 
less  intense  than  those  observed  previously. 

(6)  A  sample  of  the  salt  was  partially  dehydrated 
and  ground.  Setting  and  contraction  were  ob- 
served at  approximately  the  same  point  as  before 
(4'95  molecules  of  water),  but  here,  again  the 
changes  were  not  so  marked  as  when  the  anhydrous 
salt  was  under  consideration. 

14.  Causes  of  Caking  and  Contraction  in  Copper 
Sulphate. 

It  is  noteworthy  that  whereas  anhydrous  copper 
sulphate  swells  during  hydration,  up  to  about  4H20, 
contraction  and  caking  only  occur  when  hydration 
is  almost  complete,  namely,  4'95  molecules.  At  this 
stage  the  salt  will  consist  almost  entirely  of  the 
pentahydrate  with  a  few  particles  of  trihydrate.  The 
latter  will  no  doubt  be  found  near  the  centre  of  the 
mass,  and  the  water  absorbed  on  the  surface  will 
therefore  be  present  temporarily  as  a  solution 
saturated  with  respect  to  the  pentahydrate.  When 
this  comes  into  contact  with  the  trihydrate  this  will 
dissolve  to  form  a  supersaturated  solution,  and  crys- 
tallisation as  pentahydrate  will  at  once  set  in.  Only 
when  partially  dehydrated  salt  and  free  water  (as 
saturated  solution)  are  present  in  the  same  mass 
does  marked  contraction  or  caking  occur.  Thus. 
when  the  partially  dehydrated  salt  is  in  large 
excess  there  is  no  contraction  because  the  water  is 
directly  absorbed  by  it;  and,  again,  caking  and  con- 
traction are  only  slight  when  the  fully  hydrated  salt 
is  exposed  to  a  saturated  atmosphere,  because  there 
is  none  of  the  trihydrate  present  to  produce  a  super- 
saturated solution. 

After  caking  in  a  saturated  atmosphere  is  com- 
plete, the  fully  hydrated  blocks  of  copper  sulphate 
give  up  all  their  solvent  water  when  transferred  to 
an  unsaturated  atmosphere,  and  return  practically 
to  the  composition  at  which  caking  began,  namely, 
almost  the  theoretical  composition  of  the  penta- 
hydrate. 


As  regards  the  mechanism  by  which  contraction 
is  produced  during  caking,  it  may  be  suggested  that 
when  the  saturated  solution  of  the  pentahydrate 
comes  into  contact  with  the  particles  of  trihydrate. 
the  smallest  particles  will  dissolve  first  and  equili- 
brium will  De  restored  by  the  growth  of  the  larger 
crystals.  This  virtually  resolves  itself  into  a 
process  whereby  several  small  crystals  are  formed 
into  one  large  one,  and  this  may  be  a  direct  cau6e 
of  the  contraction  which  takes  place.  The  amount 
of  contraction  that  is  possible  will  be  determined  in 
part  by  the  amount  of  air  space  or  "  voids  " 
originally  present.  The  high  density  (approaching 
that  of  the  crystal  itself)  obtained  in  the  hydrated 
blocks  of  copper  sulphate  affords  excellent  evidence 
of  the  efficiency  of  the  forces  that  are  at  work  to 
produce  contraction. 

An  incidental  factor  in  determining  the  amount 
of  caking  and  contraction  is  the  original  size  of  the 
particles.  Attention  may  be  directed  specifically 
to  the  beautifully  disintegrated  products  which  are 
formed  by  dehydration,  since  these  compare  not  un- 
favourably with  the  powdering  of  lime  by  slaking  or 
the  disintegration  of  ammonium  nitrate  by  change 
of  state.  It  is,  indeed,  very  difficult  to  grind  the 
fully  hydrated  salt  to  anything  like  the  same  degree 
of  fineness  as  that  to  which  the  anhydrous  salt  was 
reduced.  The  same  difficulty  was  experienced, 
though  not  nearly  to  so  large  an  extent,  in  grinding 
a  sample  that  had  been  partially  dehydrated.  It  is 
therefore  possible  that  the  dehydration  of  the 
copper  sulphate  (like  the  change  of  state  in  am- 
monium nitrate)  may  owe  much  of  its  importance 
as  a  factor  in  causing  caking  to  its  efficiency  in  pro- 
ducing a  more  minute  subdivision  than  can  be 
reached  by  the  mechanical  grinding  of  the  salt. 

15.  Caking  of  Copper  Nitrate. 

This  salt  gives  very  great  difficulties,  due  to 
caking.  Below  24'5°  C.  it  exists  as  a  hexahydrate, 
Cu(N03)2,6H2O,  but  when  this  temperature  is  ex- 
ceeded the  salt  begins  to  melt;  crystals  of  the  tri- 
hydrate separate  at  the  bottom  of  the  containing 
vessel,  and  the  upper  part  is  filled  with  solution;  on 
cooling,  crystals  of  the  hexahydrate  again  separate, 
and  a  solid  block  is  formed.  Now,  this  tem- 
perature, 24'5°  C,  is  often  exceeded  in  the  labora- 
tory and  factory.  Direct  sunlight  easily  brings 
about  the  decomposition  of  the  hexahydrate,  and  so 
does  grinding.  It  appears,  too,  that  even  the 
pressure  of  the  substance,  when  packed  in  bulk, 
may  be  sufficient  to  bring  about  this  change. 

16.  Caking  of  Sodium  Bisulphite. 

Sodium  bisulphite  cakes  under  rather  peculiar 
circumstances,  and  (with  the  hydrosulphite  de- 
scribed in  the  following  paragraph)  may  be  re- 
garded as  an  illustration  of  a  third  type  of  caking, 
which  is  accompanied  by  and  may  indeed  be  caused 
by  a  chemical  decomposition  other  than  the  mere 
gain  or  loss  of  water. 

When  sodium  bisulphite  is  exposed  to  the  air  of 
the  laboratory,  it  loses  sulphur  dioxide  gradually, 
but  there  is  little  tendency  to  cake.  When,  how- 
ever, it  is  placed  in  a  confined  atmosphere  saturated 
with  water-vapour,  the  loss  of  weight  is  more  than 
thirty  times  as  rapid,  and  under  these  circum- 
stances the  loss  of  sulphur  dioxide  is  accompanied 
by  hard  caking  of  the  salt.  After  a  time  gas 
ceases  to  be  given  off,  the  weight  of  the  salt  begins 
to  increase  as  water  is  absorbed,  and  there  is  a 
slight  softening  of  the  mass. 

The  explanation  of  these  changes  is  that  the 
sulphur  dioxide,  being  more  than  twice  as  dense  as 
ordinary  air,  can  only  free  itself  from  the  bisulphite 
very  slowly.  Equilibrium  is  soon  reached  between 
the  dissociation-pressure  of  the  sulphur  dioxide  in 
the  salt  and  the  vapour-pressure  of  that  which  has 
been  set  free.     When,  however,  the  surrounding  air 
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u rated  with  water-vapour,  1 1 1*-  ponditiona  of 
equilibrium  are  disturbed ;  the  suability  of  the  gas 

'5000  volumes  in  1(»0)  is  enormous,  and  any  sulphur 

dioxide  set  free  from  the  salt  is  ai  onoe  taken  up  hy 

ter  m  ib.'  rorroonding  atmosphere,  thereby 

opening  tin-  way  for  tin-  release  of  more  gas  from  the 

solid.     Tli.it  this  decomposition  of  tin-  suit  actually 

i  :ik«--.  place    during   caking  was  confirmed  by  the 
l\  ai  m!  reaction  of  the  water  in  the  vessel  in 
which  the  experiment  was  conducted. 

17.  t  iMN..  "i  Bonroii  Stdbobulfhitb. 

Two  samples  of  ■  h i^  substance  of  the  same  manu- 
facture, and  packed  in  l  lb.  bottles,  were  investi- 
gated. One  bottle  bad  been  opened  on  several  occa- 
rions.  and  in  this  the  salt  was  in  the  form  of  a  hard, 
rook-like  mass.  The  other  was  as  originally  sup- 
plied, i.s.,  tightly  corked  and  sealed  with  wax,  and 
in  tin*  the  particles  were  perfectly  free. 

Now  the  hydroaulpbite  tan  form  a  hydrate  con- 
taining 2  molecules  of  water,  and  the  formation  of 
this  from  the  anhydrous  compound  necessarily  pro- 
duces caking.  The  hydrate  is,  however,  very  un- 
-:  ihle,  and  decomposes  rapidly,  Riving  off  sulphur 
dioxide;  this  decomposition  serves  to  increase  the 
raking  that  has  already  commenced. 

The  granular  commercial  product  is  obtained  by 
boiling  the  dihydrate  with  absolute  alcohol  to  re- 
move the  combined  water,  the  resulting  anhydrous 
compound  being  comparatively  stable.  It  is 
evident,  therefore,  that  the  caking  of  this  substance 
is  due  to  the  formation  of  a  crystalline  hydrate  and 
to  subsequent  decomposition  of  the  salt. 

18.  Methods  of  Preventing  Caking. 

The  experiments  on  hydra  ted  salts,  together  with 
those  on  dry  ammonium  nitrate,  prove  clearly  that 
both  caking  and  contraction  can  be  avoided  if  all 
traces  of  free  solvent  are  removed.  The  results 
obtained  during  the  study  of  copper  sulphate  sug- 
gest that  this  can  be  accomplished  very  easily  in 
the  case  of  crystalline  hydrates,  since  agglomeration 
would  not  b©  expected  to  take  place  in  a  dry  atmo- 
sphere so  long  as  there  is  a  small  amount  of  a  lower 
hydrate  present.  Experiments  were  therefore 
made  in  which  6%  of  the  trihydrate,  CuS0,,3H,0, 
was  ground  up  with  the  pentahydrate,  CuSO,,5H,0, 
and  sealed  up  in  a  glass  tube.  A  sample  of  Rochelle 
salt  was  treated  in  a  similar  manner  after  adding 
5%  of  the  anhydrous  compound.  Only  slight  ag- 
glomeration occurred  in  both  cases,  and  this  was 
attributed  to  the  changes  produced  by  grinding, 
and  to  unequal  distribution  of  the  lower  hydrate  or 
anhydrous  salt.  In  order  to  eliminate  these 
secondary  causes  of  caking  fully  hydrated  samples 
of  both  salts  were  prepared  in  the  form  of  tiny 
crystals,  which  were  then  subjected  to  2%  dehydra- 
tion with  stirring,  and  packed  as  before.  The  effect 
of  this  treatment  was  to  disintegrate  the  surfaces 
of  the  crystals  and  to  coat  them  with  a  film  of  lower 
hydrate ;  as  a  result,  there  was  not  the  slightest  ten- 
to  agglomeration  after  a  period  of  several 
months. 

These  results  suggested  the  possibility  of  prevent- 
ing the  caking  and  contraction  of  other  substances, 
Rising  without  water  of  crystallisation,  by  the 
addition   of   a  small   percentage   of  the   anhydrous 
form  of  some  salt  capable  of  forming  a  definite  crys- 
talline hydrate.     A  seiies  of  experiments  was  made 
in  each  of  which  40  grms.  of  dry  ammonium  nitrate 
k.n   from    the    same    sample,   1  %    of  water 
d   then  1%   of  a  dehydrated   salt.     Each 
mixture   was  stirred,   transferred   to  a  hard   glass 
tube,  i  loeed  by  a  tightly  fitting  rubber  stopper,  and 
sealed    with    collodion.        A    sample   of   ammonium 
nitrate  with  1  "'    water  hut  no  anhydrous  salt  was 
prepared  at  the  same  time  and  packed  under  the 


same  conditions.     The  tubes   were  set  aside  for  a 
month,  when  tlu>  Following  observations  were  made: 


SUBSTANCE  USSD. 


nasi  1 1. 


Water  only  li.'.l.li-.l  rnkliiK,  lun 

Anhydrous  —Mil—  rhlorlilc.        Cakinii  with  contraction. 
-V i l 1 1 \  iron.  magnssUuo  sulphate.        Do.  Do. 

Dehydrated  shun.  Sllnht  raklnif,  no  contraction. 

AnliMlrous  copper  sulplKH.  Do.  Do. 

The  different  effects  produced  by  the  various 
anhydrous      compounds      are      probably      due     to 

dilferences  in  the  stability  of  the  hydrates  to  which 
they  give  rise.  All  the  samples  were,  of  course, 
subject  to  variations  of  temperature.  In  order  to 
tost  the  behaviour  of  samples  containing  a  smaller 
proportion  of  water,  2  of  anhydrous  (upper  sul- 
phate and  2  of  fused  call  ium  chloride  wen'  added 
in  two  experiments  to  ammonium  nitrate  contain- 
ing only  0T  J moisture.  After  two  months  the  par- 
titles  were  still  perfectly  free. 

These  experiments  show  that  it  is  possible  to  pre- 
vent the  caking  of  crystalline  salts  by  this  method, 
;  but  the  relatively  large  amount  of  foreign  material 
that  is  required  makes  the  method  impracticable 
for  industrial  purposes. 

Two  insoluble  salts,  barium  sulphate  and  calcium 
carbonate  (2^%),  when  added  to  ammonium  nitrate 
(1%  moisture),  at  first  appeared  to  prevent  caking, 
but  subsequently  a  gradual  hardening  took  place, 
which  was  attributed  to  chemical  interaction. 

19.  Effect  of  Colloids. 
It  was  thought  that,  since  the  changes  under  con- 
sideration were  produced  by  crystallisation,  it 
I  might  be  possible  to  inhibit  them  by  the  addition  of 
j  a  colloid.  Agar-agar,  powdered  gum  arabic, 
gelatin  and  glue  were  the  colloids  used,  but  here 
again  the  amount  necessary  to  produce  a  change 
worthy  of  consideration  makes  the  adoption  of  6uch 
a  method  of  theoretical  interest  only.  Agar-agar 
seemed  to  have  the  most  marked  effect;  a  sample  of 
ammonium  nitrate  containing  0'2%  of  water  and 
2%  of  agar  showed  no  tendency  to  agglomerate.  A 
sample  of  ammonium  nitrate  crystallised  from  a 
solution  containing  1%  of  gum  arabic  produce! 
crystals  which  showed  none  of  the  needle-like  struc- 
ture so  characteristic  of  this  salt. 

20.  Rf.commendations. 

From  the  experiments  and  observations  that  have 
been  described  in  this  paper,  and  the  conclusions 
that  have  been  drawn  therefrom,  it  will  be  seen  that 
caking  is  most  likely  to  take  place:  — 

(a)  In  crystalline  salts  that  are  very  soluble. 

(b)  In  hygroscopic  and  deliquescent  substances. 

(c)  In  crystalline  hydrates. 

(d)  In  substances  that  are  liable  to  decompose  in 
the  presence  of  moisture. 

In  order  to  minimise  the  troubles  that  are  caused 
by  caking  the  following  measures  are  suggested :  — 

(1)  Care  should  be  taken  to  reduce  to  a  minimum 
the  number  and  amount  of  soluble  impurities. 

(2)  When  substances  are  handled  in  bulk  and  are 
not  required  in  a  very  pure  condition,  the  most 
convenient  method  of  supply  is  in  the  form  of  large 
crystals,  the  surfaces  of  which  have  been  dried, 
e.g.,  in  a  centrifugal  machine,  without  breaking  up 
the  crystalline  structure.  The  larger  the  crystals 
the  fewer  will  be  the  points  of  contact  between  them 
and  the  smaller  will  be  the  tendency  for  the 
material  to  bind  together. 

(3)  When  a  finer  product  is  required,  the  most 
satisfactory  way  of  supplying  it  is  in  minute  un- 
ground  crystals,  e.g.,  as  prepared  by  the  rapid  cool- 
ing of  a  saturated  solution  with  constant  stirring 
whilst  crystallisation  is  in  progress.  The  surfaces 
of  these  crystals  should  be  dried  before  packing. 
The  method  of  drying  will  depend  on  the  nature  of 
the  substance,  but  agitation  during  drying  is  a  very 
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important  factor.     In  the  case  of  hydrated  salts  the 
surfaces  of  the  crystal  should  be  slightly  dehydrated. 

(4)  When  a  substance  is  specially  required  in  a 
finely-powdered  form,  there  should  be  careful  dry- 
ing, with  agitation,  after  grinding.  This  is  a  very 
important  point  which  has  often  been  neglected. 
Great  care  has  been  taken  to  dry  the  crystals  before 
grinding,  but  the  fact  that  moisture  is  released  by 
grinding  and  needs  to  be  driven  off  subsequently 
does  not  appear  to  -be  generally  recognised  in  com- 
mercial practice.  This  measure  applies  particu- 
larly to  hydrated  salts. 

(5)  As  far  as  possible  the  drying  should  be  carried 
out  at  low  temperatures ;  or,  if  the  first  part  of  the 
drying  is  conducted  at  higher  temperatures,  the 
finishing  process  should  be  at  atmospheric  tempera- 
tures. 

(6)  Substances  should  not  be  packed  hot  unless  all 
traces  of  moisture  have  been  removed. 

(7)  Steps  should  be  taken  to  maintain  a  "  dry  " 
atmosphere  during  packing.  In  order  to  prevent 
absorption  of  moisture,  the  pressure  of  aqueous 
vapour  in  the  atmosphere  should  be  less  than  the 
vapour-pressure  of  a  saturated  solution  of  the  salt. 
This  can  be  checked  by  taking  care  that  the  differ- 
ence between  the  readings  of  the  wet  and  dry  bulb 
thermometer  does  not  fall  below  a  fixed  minimum 
depending  on  the  hygroscopicity  of  the  salt.  This 
difference  can  readily  be  maintained  in  winter  by 
working  in  a  warm  room,  but  this  method  of  drying 
the  air  is  open  to  objection  in  summer. 

(8)  Care  should  be  taken  to  prevent  access  of 
moisture  to  the  substance  after  packing,  e.g.,  by 
taking  care  that  it  is  packed  in  a  dry  vessel;  this 
applies  particularly  to  wooden  boxes,  casks,  etc. 

(9)  When  substances  that  are  particularly  liable 
to  cake  in  the  presence  of  moisture  are  packed  in 
glass  bottles,  the  corks  should  be  covered  with 
paraffin  wax  or  some  similar  waterproofing  material. 
When  tins  are  used  the  edges  of  the  lids,  if  not 
soldered,  should  be  bound  by  adhesive  tape.  Casks 
may  be  lined  with  paraffined  paper  to  check  the 
access  of  moisture  to  the  contents. 

(10)  Caking  may  be  minimised  by  keeping  the 
temperature  as  constant  as  possible  during  storage. 

21.  Summary. 
The  caking  of  salts  is  in  general  dependent  on  the 
presence  of  a  solvent,  usually  water.     The  following 
cases  have  been  studied  :  — 

(1)  Nitrates. — In  the  case  of  ammonium  nitrate 
very  hard  caking  follows  the  change  of  state  which 
takes  place  at  323  C,  but  this  caking  can  be  pre- 
vented by  very  thorough  drying.  Hard  caking  also 
follows  upon  mechanical  disintegration  of  the  warm 
salt,  but  this  is  also  attributed  to  the  influence  of 
moisture  released  during  disintegration.  Am- 
monium nitrate  crystallised  from  alcohol  shows 
much  less  tendency  to  cake  than  when  crystallised 
from  water.  Caking  of  ammonium  nitrate  due  to 
mechanical  working  is  only  slight  when  the  condi- 
tions are  such  that  moisture  can  escape  from  the 
powder. 

Sodium  nitrate  forms  a  very  hard  cake  when 
stored  in  bulk,  but  this  can  be  prevented  by  com- 
mercial drying,  whereas  it  is  precisely  this  process 
which  gives  rise  to  the  most  serious  caking  in  am- 
monium nitrate.  This  difference  is  attributed  to 
the  polymorphism  of  ammonium  nitrate,  which  has 
no  analogy  in  the  case  of  sodium  nitrate. 

Potassium  nitrate,  which  is  less  soluble  than 
either  of  the  two  preceding  salts,  may  cake  during 
storage,  but  apparently  to  a  much  smaller  extent. 

(2)  Other  anhydrous  compounds. — Serious  caking 
iB  reported  to  occur,  not  only  in  common  salt  and  in 
soda  ash,  but  also  in  potassium  chlorate,  potassium 
perchlorate,  citric  acid,  and  tartaric  acid.  In  the 
last  four  cases  caking  frequently  accompanies  or 
follows  the  grinding  of  the  dried  crystals.     This  is 


probably  due  to  the  liberation  of  more  moisture 
during  grinding,  and  can  be  prevented  by  drying 
the  compound  during  or  after  grinding,  and  pack- 
ing in  a  dry  condition. 

(3)  Hydrated  salts. — Caking  of  hydrated  salts 
frequently  gives  rise  to  trouble,  e.g.,  in  the  case  of 
Rochelle  salt,  borax,  sodium  phosphate,  and  alum. 
These  hydrates  cannot  be  dealt  with  in  the  same 
way  as  anhydrous  salts,  since  it  is  difficult  to  secure 
complete  drying  of  the  hydrate  without  partial  de- 
composition. The  view  is  advanced  that  mechanical 
working  of  a  hydrated  salt  not  merely  releases  in- 
cluded moisture,  but  may  result  in  a  breaking  up 
of  the  hydrate  similar  to  that  which  takes  place 
when  the  salt  is  heated,  just  as  the  phenomena 
which  accompany  the  formation  of  amorphous 
materials  during  cold-working  may  be  compared 
with  the  effects  produced  by  fusion.  Grinding  is 
found  to  be  accompanied  by  a  slight  loss  in  weight, 
which  is  recovered  very  quickly  from  the  air.  It  is 
not  thought  that  this  is  sufficient  to  account  for 
caking  of  the  salt,  which  is  attributed  rather  to  re- 
crystallisation  following  on  the  disturbance  of  the 
normal  distribution  of  water  which  results  from  the 
grinding  of  the  salt,  just  as  sodium  sulphate  may 
recrystallise  in  the  normal  form  after  being  melted 
in  its  water  of  crystallisation. 

(4)  Loss  of  sulphur  dioxide  during  caking. — 
Sodium  bisulphite  and  sodium  hydrosulphite  cake 
on  exposure  to  air,  but  this  is  a  more  complex 
change,  since  not  only  is  water  absorbed,  but  sul- 
phur dioxide  is  also  liberated. 

(5)  Contraction  during  caking  of  copper  sulphate. 
— When  powdered  anhydrous  copper  sulphate  is  ex- 
posed to  moist  air  it  swells  considerably  during 
hydration,  but  the  absorption  of  the  final  1  per  cent, 
of  water  is  accompanied  both  by  caking  and  by 
strong  contraction.  The  slight  excess  of  water 
taken  up  by  the  blocks  is  quickly  lost  in  a  dry  atmo- 
sphere when  hydration  and  caking  are  complete. 
Caking  and  contraction  in  this  case  are  believed  to 
be  due  to  the  simultaneous  presence  of  particles  of 
the  trihydrate  and  of  water  saturated  with  the 
pentahydrate,  in  which  the  trihydrate  dissolves  and 
crystallises  out  again  in  the  ordinary  form.  The 
caking  of  hydrated  salts  can  be  prevented  by  the 
presence  of  a  small  amount  of  a  lower  hydrate, 
which  absorbs  the  traces  of  moisture  which  are  so 
effective  in  producing  caking  in  a  salt  which  is 
almost  fully  hydrated. 

Attention  is  directed  to  the  disintegration  which 
accompanies  the  change  of  state  of  ammonium 
nitrate  when  dried  by  heat  and  which  is  also  ob- 
served in  the  dehydration  of  many  hydrated  salts. 
This  disintegration  may  be  used  as  a  substitute  for 
grinding,  just  as  in  the  converse  process  of  slaking 
lime  by  the  addition  of  water. 

Discussion. 

Dr.  J.  A.  Harkeb  said  that  three  years 
ago,  after  many  preliminary  experiments  in  con- 
junction with  some  members  of  the  staff  of  the 
Ministry  of  Munitions  Research  Laboratory,  it  had 
been  found  that  under  proper  conditions  it  was 
possible  to  produce  solid  ammonium  nitrate,  free 
from  nitrite,  directly  by  interaction  of  ammonia, 
steam  and  air,  with  excess  of  oxides  of  nitrogen 
obtained  from  the  oxidation  of  ammonia.  That 
promised  to  be  an  important  process,  possibly  of 
commercial  value.  Ammonium  nitrate  made  in  that 
way  was  nothing  like  so  deliquescent  as  ordinary 
ammonium  nitrate.  It  took  up  water,  at  all  events 
initially,  at  a  very  different  rate.  If  a  bottle  full 
of  fresh  crystals  were  left  to  stand  for  24  hours, 
the  crystals  would  be  found  to  have  sunk  down  by 
about  20  per  cent,  in  volume;  but  nothing  more 
happened,  and  if  kept  dry  it  remained  in  the 
form  of  fine  microscopic  crystals,  without  any 
visible  tendency  to  cake,  even  after  long  keeping. 
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Mr.   A.    K.   Bkbby   asked   the  author   if   ho  had 
ascertained  what  methods  were  used  by  the  manu- 
facturers   ol    table    ^.ilt    who    bad,    be    believed, 
problem    <>i    caking,      lie    concurred 
in  the  Mew  Lit  the  author  that  caking  »a->  entirely 

due  to  moisture.  If  an  anhydrous  salt  were  ground 
and    re-dried,    the    problem   of    caking    was    Solved. 

h  the  drying  of  i ihemicals  htm  hastened,  or  if  the 

pereture    was    too    high,    caking    was    hound    to 

occur.  It  was  possible  to  dry  sodium  phosphate 
and  grind  it  into  powder  containing  as  much  as 

30  per  cent,  of  moisture  and  it  would  not  cake,  yet 
if  dried  under  different  conditions  it  might  cake 
with  only  10 — 15  per  cent,  of  moisture. 

Sir  Robert  Robkrtson  thought  the  author  had 
made  out  ■  strong  case  for  the  dominant  influence 
of  moisture  in  regard  to  caking,  particularly  in 
connection  with  ammonium  nitrate.  The  question 
of  the  formation  of  pellets  was  more  or  less  analo- 
gous to  the  phenomenon  of  caking.  While,  on  the 
one  hand,  ammonium  nitrate  when  perfectly  dry,  or 
with  a  moisture  content  of  about  0'020%,  would  form 
into  pellets  having  a  definite  cohesion  with  a  cer- 
tain pressure,  less  pressure  was  required  to  get  the 
same  cohesion  with  ammonium  nitrate  containing 
about  2  per  cent,  of  moisture.  But  while  am- 
monium nitrate  was  thus  in  line,  there  were  other 
imhtrtaniyn  which  did  not  appear  to  be  so.  Calcium 
carbonate  gave  coherent  pellets  with  varying  pro- 
proportions  of  moisture,  but  calcite,  under  similar 
circumstances,  gave  a  very  friable  pellet,  the  par- 
ticles in  this  case  seeming  to  retain  their  original 
crystalline  form  and  prevent  cohesion.  Barium 
sulphate  was  like  calcite  in  giving  friable  pellets, 
ana  the  hardness  i>f  the  substance  appeared  to  be 
.it  importance.  There  was  undoubtedly  much  work 
to  be  done  yet  on  the  conditions  favouring  the 
formation  of  coherent  pellets. 

l)u.  S.  Rinru.  recalled  that  during  the  Boer  war 
[x'llets  of  sodium  bisulphate  had  been  required  to 
sterilise  water  from  typhoid:  the  mac  Inn.-  had  to 
be  lubricated  with  boric  acid  to  prevent  caking  of 
the  salt.  The  pellets  became  so  hard  on  keeping 
that  they  could  not  be  dissolved  in  water;  this 
difficulty  was  overcome  by  adding  a  little  sodium 
carbonate  to  the  bisulphate. 

I)h.  H.  Bouts  asked  if  copper  sulphate  changed 
colour  at  any  definite  stage  of  hydration. 

Captain  C.  J.  Goodwin  suggested  that  the  im- 
purities in  the  material  might  be  of  some  impor- 
tance in  regard  to  caking.  He  believed  that  one 
of  the  chief  impurities  which  promoted  caking  of 
table  salt  was  calcium  sulphate,  whereas  to  pre- 
vent deliquescence  of  sodium  nitrate  it  was  neces- 
sary to  remove  the  sodium  chloride. 

Mu.  .1.  O.  A.  Riiodin  did  not  think  that  hydra- 
tion had  so  much  to  do  with  caking  of  salts  as  the 
author  seemed  to  think.  The  principal  factor,  it 
seemed  to  him,  was  that  adhesion  turned  into  oo- 
heiion  between  the  crystals.  During  the  past  fort- 
night he  had  had  the  experience  of  using  ordinary 
Portland  cement  as  the  hearth  for  smelting  metal 
at  high  temperature.  Cement  was  believed  to  hold 
together  on  account  of  hydration  by  adhesion  of 
.  r.    but    he  had   found    recently   that   Portland 

Bent  when  used  as  the  hearth  for  smelting  metal 
at  1200°  ('.  held  together  after  a  fortnight.  He 
mentioned  the  well-known  ease  of  the  adhesion  of 
il  surfaces  when  placed  in  contact.  The  diffi- 
culties with  ammonium  nitrate  could  be  overcome 
by  proper  drying. 

I)r  R  TiietrWe  asked  if  the  ammonium  nitrate  used 
and  also  the  products  at  the  various  temperatures 
of  transition  were  perfectly  neutral.  It  had  been 
found  practically  impossible  to  dry  ammonium  sul- 
phate onleai  it  was  at  the  same  time  neutralised; 


to  obtain  a  salt  which  would  remain  perfectly  dry 
and  in  a  fine  condition,  it  was  necessary  to  grind  it 
at  the  time  of  drying.  This  agreed  with  Dr. 
I.owry's  suggestion  that  moro  moisture  could  be 
extracted  irom  the  inside  of  the  crystals,  after  the 

crystals  had  been  once  broken  up,  than  from  the 
surface.  Whilst  agreeing  with  Dr.  Ix>wry's  ex- 
planation, he  suggested  that  at  the  high  tempera- 
ture of  70°  O.  a  certain  amount  of  dissociation 
might  take  place,  and  that  nitric  acid  was  formed 
as  well  as  free  ammonia.  If  that  were  so,  it  would 
bo  possible  that  on  le-combining  the  fragments  of 
the  dissociated  molecules  did  not  rc-c<>mbiiie 
exactly  with  each  other,  and  that  this  facilitated 
caking  in  a  measure  that  water  alone  would  not 
justify.  This  would  also  explain  why  caking  took 
place  so  suddenly  after  drying.  In  all  the  cases 
described  the  drying  was  not  very  perfect,  and  that 
again  would  account  for  the  rearrangement  of  acid 
and  ammonia  in  some  of  the  water.  The  solubility 
of  ammonia  gas  in  solid  ammonium  nitrate,  in- 
vestigated by  Divers,  proved  that  this  salt  stood 
in  a  class  by  itself.  The  acidity  of  ammonium 
sulphate  was  almost  invariably  due  to  pyridine  in 
the  form  of  bisulphate,  which  could  never  bo  got 
entirely  neutral  without  loss  of  pyridine;  if  pyri- 
dine were  present  in  the  original  gas  liquor  from 
which  the  sulphate  had  been  made,  the  neutralisa- 
tion would  never  be  complete  until  the  whole  of  the 
pyridine  had  been  driven  off  and  the  acid  set  free 
by  that  method  neutralised  again. 

Mr.  I?.  G.  EARLY  gave  some  figures  to  illustrate 
the  pressure  necessary  to  produce  coherent  pellets 
with  certain  salts.  The  figures  were  obtained  by 
pressing  the  salt  at  known  pressures  until  a 
coherent  block  was  obtained  as  tested  by  the 
"  Autopunch  "  on  the  principle  of  the  Brinell  hard- 
ness test.  In  the  case  of  ordinary  soluble  salts  the 
pressure  necessary  to  givo  coherence  was:  — 
Ammonium  chloride,  0'4  ton  per  sq.  in.  ;  potassium 
nitrate,  0'75  ton ;  ammonium  sulphate  and  common 
salt,  1  ton;  sodium  nitrate,  1'3  ton;  potash  alum, 
2  tons.  In  the  case  of  insoluble  salts,  precipitated 
calcium  carbonate  required  O'S  ton;  the  same 
material  after  six  hours  in  a  steam  oven  at  100°  C. 
required  the  same  pressure;  calcite  in  the  form  of 
small  crystals,  20-  to  30-mesh,  did  not  very  easily 
go  into  the  form  of  pellets,  and  after  pressing  at 
4  tons  it  could  be  easily  broken  down ;  calcite 
ground  down  to  60-mesh  showed  the  same  charac- 
teristics, as  it  also  did  after  six  days'  exposure  to 
the  air.  Barium  sulphate  did  not  produce  a 
coherent  block  with  8  tons  pressure,  but  broke 
down  into  laminae  with  a  gentle  pressure  of  the 
fingers.  Analysing  these  results,  it  was  seen  that 
in  the  case  of  soluble  salts,  solubilities  and  pressures 
did  not  run  parallel,  though  there  was  an  indica- 
tion that  the  less  soluble  were  the  more  easily 
pressed  into  coherent  blocks.  Ammonium  nitrate, 
however,  took  a  place  among  the  more  insoluble 
salts,  an  average  sample  requiring  a  very  small 
pressure,  comparable  with  that  for  ammonium 
chloride.  Considering  the  behaviour  of  insoluble 
salts,  barium  sulphate  showed  extreme  reluctance 
to  bind  together.  Fineness  of  material  did  not 
appear  to  have  any  great  effect,  there  being, 
perhaps,  a  little  greater  difficulty  in  pressing  the 
finer  material.  With  regard  to  the  amount  of 
mother  liquid  required  for  pressing  to  coherence, 
ammonium  nitrate  under  a  pressure  of  0'5  ton 
went  into  coherent  pellets  with  2%  of  water 
present;  small  crystals  containing  0'15%  required 
0'4  ton.  When  drying  was  resorted  to  the  results 
were  as  follows :— 0'16%  moisture,  0'45  ton;  0"10%, 
0'5  ton;  0'07%,  0'6  ton;  and  very  fine  powder  con- 
taining less  than  005%  moisture,  0"8  ton.  Although 
the  effect  of  drying  was  not  very  marked,  there 
was  a  distinct  tendency  for  the  pressure  to  increase 
as  the  salt  became  more  completely  dried.  The 
time  of  pressing  was  very  short,  and  practically  no 
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time  was  allowed  for  maturing,  such  as  was  the 
case  when  ordinary  setting  took  place.  Whilst  the 
actual  effect  of  pressure  was  to  increase  the  solu- 
bility in  most  cases,  ammonium  chloride  was  the 
well-known  exception,  and  would  be  deposited  from 
solution  under  pressure. 

Prof.  Porter  said  that  the  direct  effect  of 
pressure  could  only  be  ascertained  definitely  if 
pellet  formation  were  conducted  at  various  tem- 
peratures. If,  for  example,  some  chemical  change 
took  place  under  pressure,  he  thought  it  would  be 
found  that  there  was  rather  a  great  rate  of  change 
with  temperature.  On  the  other  hand,  if  it  was 
purely  a  physical  change  that  was  brought  about — 
the  mere  effect  of  bringing  particles  into  closer 
proximity  and  bringing  molecular  forces  into  play 
— then  the  pressure  required  would  vary  very  little 
with  temperature,  and  would  probably  diminish  as 
the  temperature  rose.  The  influence  of  pressure 
upon  solubility  could  be  of  two  kinds.  In  the  first 
place,  supposing  a  material  system  which  was 
throughout  under  pressure,  there  would  be  a  slight 
variation  of  solubility  applying  to  that  case.  On 
the  other  hand,  a  second  case  could  arise,  and 
judging  from  Dr.  Lowry's  remarks  he  fancied  that 
this  was  probably  the  one  which  came  into  practice, 
and  that  was  the  case  in  which  the  whole  of  the 
system  was  not  throughout  under  the  same 
pressure;  in  which  the  liquid  into  which  the  solid 
was  dissolving  was  not  under  pressure,  but  might 
be  escaping  at  the  edge,  and  therefore  the  pressure 
was  removed.  In  that  case  there  were  precisely 
analogous  phenomena  to  the  solidification  of  water 
into  ice.  With  ice  and  water  both  under  pressure, 
the  variation  of  the  melting  point  with  pressure 
was  1/140°  for  each  atmosphere  increase,  assuming 
that  the  solid  ice  and  the  water  were  both  sustain- 
ing a  pressure  of  140  atm.,  but  when  the  water  was 
escaping  freely  from  the  region  under  pressure  the 
lowering  of  the  melting  point  was  10  or  11  times 
as  great.  That  might  have  a  very  important  bear- 
ing upon  the  problem  of  the  alteration  of  solu- 
bility with  pressure  which  Dr.  Lowry  brought  in 
to  account  for  the  solution  taking  place  which 
was  followed  by  crystallisation  at  a  subsequent 
stage.  In  such  a  case  the  actual  variation  of  solu- 
bility with  pressure  might  be  expected  to  be  very 
much  larger  than  it  would  otherwise  be.  There 
were  many  other  problems  which  had  to  be  brought 
under  consideration,  and  particularly  the  problem 
of  the  effect  of  complete  dryness. 

Dr.  Lowry,  in  replying,  said  that  he  assumed 
that  pure  sodium  chloride,  in  saturated  solution, 
did  not  give  a  sufficiently  low  vapour  pressure  to 
absorb  moisture  from  an  atmosphere  containing  an 
average  amount  of  moisture.  The  presence  of 
impurities  lowered  the  vapour  pressure  to  a  point 
at  which  moisture  was  either  absorbed  or  lost  from 
day  to  day,  and  this  was  really  the  dominant  factor 
there.  With  regard  to  copper  sulphate,  he  did  not 
think  there  was  any  change  of  colour  during  the 
caking  and  shrinkage,  as  the  salt  was  already 
almost  fully  hydrated.  The  question  had  been 
raised  as  to  w-hether  the  caking  of  ammonium 
nitrate  might  not  be  due  to  the  dissociation  into 
ammonia  and  nitric  acid,  and  whether  the 
ammonium  nitrate  used  was  neutral.  As  a  matter 
of  fact,  it  was ;  the  English  ammonium  nitrate  was 
always  boiled  down  in  alkaline  solutions  containing 
free  ammonia,  and  that  was  why  it  was  always  free 
from  pyridine;  the  American  ammonium  nitrate 
was  evaporated  in  acid  solution,  and  they  had  the 
pyridine  as  an  impurity  whilst  we  had  thiocyanates. 
He  was  convinced  that  moisture  was  not  the  uni- 
versal cause  of  caking,  and  that  when  dealing  with 
substances  other  than  salts  other  causes  operated. 
e.g.,  be  was  an  entire  believer  in  the  theory  of 
amorphous  materials,  and  in  the  consolidation  of 
metals  by  cold  welding  or  by  flow  through  an  orifice 


it  was  pretty  certain  that  these  were  the  operative 
causes.  He  had  wanted  to  attribute  the  caking 
of  salts  to  causes  which  might  be  universally 
operative,  but  when  he  had  been  shown  ammonium 
nitrate  which  did  not  cake  merely  because  it  had 
been  dried,  he  felt  bound  to  admit  that  moisture 
was  the  fundamental  cause  of  caking  in  this  salt. 

Dr.  T.  Martin  Lowrv  and  Mr.  S.  Wilding  pre- 
sented a  note  on  the  setting  of  dental  cements,  as 
follows :  — 

The  most  important  cases  of  caking  or  setting 
may  be  classified  as  follows  :  — 

1.  Eecrystallisation  of  an  anhydrous  or  hydrated 
salt  without  change  of  chemical  composition,  as  dis- 
cussed in  the  preceding  paper. 

2.  Formation  of  hydrates,  as  in  the  setting  of 
plaster  of  Paris,  although  in  this  case  the  hydration 
is  followed  by  a  recrystallisation  without  change 
of   composition  : 

-+2CaSO„2H20     -♦     2CaS04,2H20 
Metastable  form  Stable  form 

(Soluble  dihydrate)  (Gypsum) 

3.  Hydrolysis  of  complex  salts  by  water,  as  in  the 
setting  of  barium  silicate  as  formulated  by  Desch, 

Ba2Si01  +  15H20  =  BaSi03,6H20-rBa(OH)2,8H20, 
and  of  Portland  cement. 

4.  Formation  of  new  salts,  e.g.: — 

(a)  Magnesium  oxy-chloride  cements,  in  which 
a  basic  chloride  is  formed  by  the  addition  of 
aqueous  magnesium  chloride  to  powdered  mag- 
nesium oxide, 

MgO+MgCl2  +  H.O  =  2Mg(OH)Cl. 

(b)  Zinc  oxy-phosphate  cements,  used  very 
largely  in  dentistry,  in  which  zinc  oxide  is  con- 
verted into  a  basic  phosphate  by  a  solution  of 
phosphoric  acid  which  may  already  contain  some 
zinc  phosphate. 

(e)  "  Silicate  "  cements,  in  which  various  sili- 
cates, and  various  salts  of  aluminium,  are  con- 
verted into  phosphates  by  the  action  of  an 
aqueous  solution  of  phosphoric  acid,  sometimes 
saturated  with  aluminium  or  zinc  phosphate. 

(d)  Caking,  practically  equivalent  to  the  for- 
mation of  a  cement,  accompanies  the  conversion 
of  calcium  phosphate  by  the  action  of  sulphuric 
acid  into  a  mixture  of  sulphate  and  super- 
phosphate. 

5.  Amalgams. — In  these  cements  mercury  takes 
the  place  of  water.  Unfortunately  no  information 
appears  to  be  available  in  reference  to  the  setting 
of  the  amalgams  of  copper  and  palladium,  which 
have  both  been  used  effectively  in  dentistry,  but 
cadmium  amalgam  appears  to  set  because  the  solid 
solution  of  mercury  and  cadmium,  which  is  isomor- 
phous  with  mercury,  is  less  soluble  at  atmospheric 
temperatures  than  a  corresponding  6olid  solution 
isomorphous  with  cadmium. 

The  best  of  the  amalgam-cements  is,  however, 
made  by  the  action  of  mercury  on  an  alloy  of  silver 
and  tin.  Experiments  carried  out  in  the  labora- 
tories of  Professor  McBain  at  Bristol  have  proved 
that  the  setting  of  this  amalgam  is  due  to  the  chemi- 
cal change  shown  in  the  equation, 

Ag3Sn  +  4Hg  =  Ag3Hg,+Sn. 

The  more  complex  cases  of  setting,  which  are  set 
out  under  the  last  two  headings,  are  used  very 
extensively  in  dentistry,  where  the  conditions  are 
particularly  exacting  and  the  cost  is  of  little  im- 
portance, in  view  of  the  small  quantities  used. 
They  are  well  worthy  of  detailed  study  in  any 
scheme  for  the  elucidation  of  the  general 
phenomena  of  caking  or  setting.  Thus,  one  point 
demanding  investigation  is  the  part  played  in  all 
these  changes  by  amorphous  or  colloidal  material, 
which  appears  to  be  important  even  in  the  case  of 
the  amalgams. 


Vol.  XXXIX..  No.  9.| 


TRANSACTIONS 


[May    15.    1920. 


Bristol  and  S.  Wales  Section. 


Meeting  »eld  ">  CordijJ  sn  March  t,  1980 


Mil.    w.   s.   uini)  in  Tin    muii. 


RESEARCHES  ON  COAL. 

I      t  I.— Tin-  thermal  decampotition  of  coal  at  low 

temperatures. 

BY    8.    HOY    II. I  .IMlWoRTII,    ll.SC,   F.l.C,   A.R.C.8. 

The  thermal  decomposition  of  coal  at  1"\\  tem- 
peratures baa  been  investigated  by  a  number  of 
independent  workers,  both  as  regards  the  gaseous 
products  evolved  at  definite  temperatures,  and  as 
to  the  liquid  products.  Important  results  have 
been  published  bv  Burgess  and  Wheeler  (Trans. 
Cham.  Soe.,  1910^1911).  Porter  and  Ovitz  (U.S. 
Bureau  oi  Minesi,  Porter  and  Taylor  (U.S.  Bureau 
of  Mines),  Jones  and  Wheeler  (Trans.  Chem.  Soc, 
1916),  and  others,  and  a  study  of  certain  Scotch 
ooking  coals  was  carried  out  by  Anderson  in 
1895  "  An  excellent  and  critical  survey  of 
the  subject  is  oontained  in  the  monograph  on  tho 
'•Constitution  of  Coal"  by  Stopes  and  Wheeler, 
pp.  7-12  (H.M.  Stationery  Office). 

The  present  communication  deals  with  the  results 
of  an  investigation  planned  to  elucidate  the  rela- 
tive  stability  of  certain  known  components  of  coal 
when  subjected  to  carbonisation  under  standard 
conditions.  The  relative  behaviour  of  certain  coals 
when  carbonised  at  various  temperatures  up  to 
450°  C.  has  bean  studied.  The  coals  chosen  are 
Is  which  when  carbonised  at  950°  C.  yield  cokes 
of  different  types.  The  samples  used  were  "mine" 
Bamples,  cut  from  roof  to  floor  of  the  seam,  and 
they  comprised  about  80 — 100  lb.  of  coal,  from 
which  a  14  lb.  laboratory  sample  was  obtained  by 
the  usual  process  of  quartering  down  the  bulk;  this 
smaller  sample  furnished  the  coal  actually  used  in 
the  investigation. 

The  analyses  of  the  coals  were  as  under:  — 


Table  I. 

No.  2 

No  :-, 

So.  -2 

Two-foot 

I.I. intuit. 

Ithondda. 
S.  crop. 

Ithondda. 

nine. 
S.  crop. 

% 

O' 

o/ 

/o 

% 

Volatile 

3706 

31-50 

2116 

2tiL>4 

.  i  .irl  on 

57-53 

0603 

71-20 

71-26 

A«h          

541 

1-57 

7-74 

2-50 

On  dry  ub-frc«  cool — 

C          

82-87 

86-70 

87-90 

87-70 

II          

.-.  -il 

500 

4-35 

l'l 



7-76 

6-21 

4-32 

5-39 

N           

1-40 

1-45 

1-42 

1-34 

8           

208 

"  114 

1-95 

0-63 

lUtloCII 

14-29 

1734 

20-22 

17-75 

Tho  No.  2  Llantwit  is  used  for  gas  making  and 
yields  a  very  porous  coke.  On  the  basis  of  the 
classification  of  coals  as  revised  by  Professor  Bone 
(see  "  Coal  and  Its  Uses,"  p.  64),  it  must  be  classed 
as  a  "  caking  long-flame  coal  of  the  bituminous 
genus." 

The  No.  3  Ithondda  is  carbonised  to  produce 
metallurgical  coke  and  is  also  used  in  the  gas 
industry.  The  coal  yields  a  dense  coke  which  tends 
to  be  brittle.  This  coal  is  classified  as  a  "  hard 
coking,  bituminous  coal,"  and  is  intermediate 
between  the  gas  coals  and  the  typical  coking  coals. 
The  Two-foot-nine  is  a  typical  "  hard  coking  coal," 
whilst  tie-  No.  2  Ithondda  is  a  "  hard  coking  (short- 
flame)  coal  "   and  yields  a  dense  coke. 


\   1 iwn   vi-  ighl  of  the  coal  ground  to  the  same 

degree  of  fineness  was  submitted  to  tho  influence 
of  definite   fixed   temperatures   for   varying  periods 

of  time  ami  the  resultant  lnss  of  weight  determined. 
Since  the  liquid  products  were  not  completely  vola- 
tile at  the  temperatures  maintained  in  tho  work. 
tin-  residue  in  mi  each  heating  operation  was  washed 
with  cold  carbon  tetrachloride  to  removo  the  oily 
substances,  dried  in  vacuo  at  105°  0  .  and  then 
weighed.  The  loss  of  weight  was  calculated  on  the 
washed  and  dried  residue.     A  known  weight  of  the 

final  residue  was  extracted  with  pyridine  in  a 
Soxhlet  apparatus  and  tho  pyridine  extract  dried 
ami  extracted  with  chloroform.  Tin  cycle  of  opera- 
tions furnished  tin-  'lata  necessary  for  calculating 
the  amounts  of  tho  pyridine-soluble  compounds,  tin 
7-  or  resinic  bodies,  and  the  /3-celluIosic  substances 
in  tho  residues  at  different  stages.  The  terms  /}- 
and  y-compound  are  used  in  conformity  with  the 
terminology  proposed  by  AVheeler.  The  /?-com- 
pound  is  that  portion  of  the  coal  soluble  in  pyridine 
but  insoluble  in  chloroform,  whilst  the  y-compound 
is  that  portion  soluble  in  both  pyridine  and  chloro- 
form. Tho  processes  outlined  above  were  carried 
out  as  follows  :  — 

Drying. — All  coals,  extracts,  or  residues  were 
dried  in  a  vacuum  oven  at  105°  C,  under  a  pres- 
sure of  60  mm.  of  mercury. 

Seating  the  coals. — The  samples  of  coal  were 
ground  to  pass  through  a  30-mesh  sieve  and  to  be 
retained  on  a  60-mesh ;  25  grms.  of  dry  coal  was 
used  for  each  charge,  and  was  heated  in 
an  electric  muffle  2  in.  x  4  in.  x  10  in.  Tho  heat- 
ing tubes  were  made  of  1-inch  Mannesmann  tubing 
so  arranged  that  10  in.  of  the  tube  was  in  the  oven. 
The  tubes  were  charged  with  coal,  exhausted,  filled 
with  dry  nitrogen,  and  the  open  end  of  tho  delivery 
tube  closed  by  a  rubber  cap.  They  were  inserted  in 
tho  oven  when  a  steady  condition  of  temperature 
in  the  muffle  had  been  attained,  as  indicated  by 
no  fluctuation  greater  than  5°  C.  being  recorded 
in  an  hour,  and  the  delivery  tube  was  imme- 
diately connected  to  a  vessel  containing  nitrogen. 
The  time  requisite  for  the  whole  charge  to  reach 
the  temperature  of  the  oven  was  found  to  be 
30  mins.  when  the  oven  was  stabilised  at  450°  0., 
40  mins.  at  400°  C,  and  45  mins.  at  350°  C.  The 
tubes  were  heated  one  by  one,  and  throughout  the 
period  the  variation  of  the  temperature  of  the  oven 
didnotexceed  +5°  C.  At  the  end  of  the  experiment 
the  exit  tube  of  the  charged  tube  was  attached  to 
a  nitrogen  supply,  the  heating  tube  was  withdrawn 
from  the  furnace,  and  cooled  by  gradually  lowering 
it  into  water.  The  residue  was  rapidly  weighed, 
placed  in  a  flask,  and  covered  with  carbon  tetra- 
chloride. The  flask  was  shaken  for  three  or  four 
minutes,  allowed  to  stand  for  one  hour,  the  mixture 
filtered,  the  residue  washed  with  carbon  tetra- 
chloride, dried  in  vacuo  for  two  hours,  and  weighed. 
Repeat  determinations  of  the  loss  of  weight  of  a 
coal  under  definite  conditions  agreed  within  0'2%. 

Pyridine  extractions. — Tho  portion  of  the  coal 
or  residue  which  passed  an  80-mesh  sieve  but  was 
retained  on  a  90-mcsh  sieve  was  dried  in  vacuo  for 
one  hour;  5  grms.  was  mixed  with  5  grms.  of  ignited 
sodium  chloride,  and  the  mixture  extracted  in  a 
dry  double-walled  extraction  thimblo  in  an  atmo- 
sphere of  nitrogen,  in  a  Soxhlet  apparatus,  the  end 
of  the  condenser  being  connected  with  a  manometer 
tube.  The  temperature  was  so  regulated  that  the 
siphon  functioned  every  12  minutes.  The  pyridine 
used  distilled  entirely  between  the  limits  116°  C. 
and  122°  C.,  and  was  prepared  from  the  commercial 
product  by  fractional  distillation  and  drying  oyer 
caustic  potash.  The  extraction  was  conducted  with 
250  c.c.  of  pyridine  as  follows: — The  apparatus  was 
kept  continuously  at  work  for  120  hours,  then 
allowed   to   cool,    and   a   fresh   charge   of   pyridine 
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placed  in  the  flask.  The  charge  in  the  thimble  was 
well  stirred  and  the  apparatus  re-charged  with 
nitrogen,  after  which  the  extraction  was  continued 
for  a  further  72  hours.  The  charge  in  the  thimble 
was  again  mixed,  and  after  re-filling  with  nitrogen 
the  apparatus  was  kept  at  work  for  a  final  period 
of  48  hours.  The  united  pyridine  extracts  were 
concentrated  to  a  convenient  bulk  in  an  atmosphere 
of  carbon  dioxide,  and  the  cold  residue  was  slowly 
poured  into  an  excess  of  1:1  hydrochloric  acid  made 
with  air-free  water,  the  precipitate  filtered,  washed 
until  it  was  free  from  acid,  dried  for  eight  hours 
in  vacuo,  and  weighed. 

A  definite  weight  of  the  dried  extract  was  ex- 
tracted on  the  water-bath  with  pure  dry  chloro- 
form in  a  similar  apparatus;  in  this  case 
the  extractions  were  continued  for  at  least 
one  day  from  the  time  the  chloroform  in  the 
extraction  chamber  had  become  colourless — 
a  stage  generally  reached  about  48  hours  from 
the  commencement  of  the  process.  The  chloroform 
solution  was  filtered  through  a  tared  paper 
.and  the  weight  of  any  /3-cellulose  mechanically 
carried  over  during  the  extraction  was  added 
to  that  determined  by  weighing  the  contents 
of  the  thimble  after  it  had  been  dried  in 
vacuo  for  2  hours.  The  amount  of  /J-eellulose  pre- 
sent in  any  coal  or  residue  is  based  on  the  direct 
weight  obtained  by  the  above  method.  The  resinic 
matter  was  determined  by  distilling  off  the  chloro- 
form in  a  tared  flask  and  weighing  the  residue, 
but  the  results  for  resin  are  taken  as  the 
difference  between  the  amounts  of  pyridine-solubte 
and  the  amount  of  ^-cellulose.  The  investigation 
necessitated  the  preparation  of  comparatively  large 
amounts  of  the  /3-celIulosic  and  resinic  substances. 
These  were  prepared  by  extracting  in  an  atmo- 
sphere of  nitrogen  a  definite  amount  of  coal  con- 
tained in  a  metal  flask  which  was  heated  on  an  air 
bath  and  the  pyridine  extract  was  subsequently 
extracted  with  chloroform  in  a  Soxhlet  apparatus." 

Volatile  matter  was  determined  by  heating 
1  grm.  of  coal  etd.  in  a  platinum  crucible  for  seven 
minutes  in  an  electric  muffle  maintained  at  the 
temperature  specified. 

Sulphur  was  determined  by  the  Eschka  method. 

Nitrogen  was  determined  by  the  modified  Gronig 
Kjeldhal  method.  The  ammonia  was  distilled  into 
10  c.c.  of  standard  acid,  the  excess  of  which  was 
determined  by  titration  with  A7/ 10  ammonia  solu- 
tion, using  cochineal  as  indicator. 

Method  of  calculation. — All  results,  unless  other- 
wise specified,  are  calculated  to  an  ash-free  and  dry 
basis.  Such  figures  are  subsequently  referred  to  as 
based  on  the  "  coal  substance." 

Pyridine  extraction  of  the  original  coal. — In  the 
course  of  the  study  of  the  behaviour  of  the  coals 


vals  of  heating.  In  nearly  every  case  an  enhanced 
amount  of  the  coal  substance  was  soluble  in 
pyridine,  a  result  in  agreement  with  the  observa- 
tions of  Harger  (this  J.,  1914,  389,  393).  Since  it 
was  found  necessary  to  maintain  the  charge  of  coal 
for  half  an  hour  at  a  temperature  of  450°  C.  before 
the  charge  was  in  thermal  equilibrium  with  its  sur- 
roundings, the  rate  of  the  decomposition  of  the  coal 
substance  was  based  upon  the  residue  resulting  from 
placing  the  heating  tube  for  half  an  hour  in  the 
muffle  regulated  to  maintain  a  constant  tempera- 
ture of  4-50°  C.  During  this  period  the  temperature 
of  the  muffle  fell  to  370°  and  then  gradually  rose  to 
450°  C,  which  temperature  was  reached  25  mins. 
after  the  insertion  of  the  tube.  The  amounts  of  the 
various  substances  present  in  the  residues  thus 
obtained  are  given  in  Table  II. 

Table  II. 

Constituents  in  residue  from  half-hour  treatment  of 

the  coals  at  370° — 450°  C.     %  Constituent  in  residue 

from  ash-free,  dry  coal. 


Coal. 

Pyridine- 
soluble. 

a-Cellu- 
losic. 

S-Cellu- 

losic. 

Resinic. 

No.  2  Llantwit 
No.  3  Rhondda 
No.  2  Rhondda 
2  ft.  9  in. 

31-97 
30-98 
28-41 
31-99 

68-03 
6902 
71-59 
68-01 

24-26 
19-77 
17-56 
20-07 

7-71 
11-21 
10-85 
11-92 

The  amounts  of  the  constituents  determined  by 
direct  extraction  of  the  virgin  coal  are  given  in 
Table  III.,  from  which  it  is  evident  that  the  en- 
hanced values  of  the  pyridine-soluble  figure  is 
greater  in  the  case  of  the  true  coking  coals. 

Table  III. 
Percentage    of   constituents   in   the   coal   substance 


determined  by  direct  extraction 

of  the  coal. 

Pyridine- 
Coal.                      soluble. 

a-Ccllu- 
Iosic. 

3-Cellu- 
losie. 

Resinic. 

No.  2  Llantwit 
No.  3  Rhondda 
No.  2  Rhondda 
2  ft.  9  in. 

2806 

33-37 

7-62 

2108 

71-94 
66-63 
92-38 
78-92 

18-41 

19-30 

2-69 

16-74 

9-65 

14-07 

493 

4-34 

The  different  properties  of  these  coals  are  due 
rather  to  the  nature  of  their  various  constituents 
than  to  the  quantity  present.  Further  work  on  the 
nature  of  the  constituents  is  proceeding.  Mean- 
while the  following  characteristics  reveal  marked 
differences  in  the  constituents  from  the  different 
coals. 


Table  IV. 
Anali/sis  of  (}-cellulosic  constituents. 


Analysis  of  0-cellulosic  constituents. 

Analysis  of  resinic  constituents. 

No.  2 

No.  2 

No.  2 

No.  3 

Rhondda 

2  ft.  9  in. 

No.  2 

No.  3 

Rhondda 

2  ft.  9  in. 

Llantwit. 

Rhondda. 

ex  i  hour 
residue. 
450°  C. 

ex  *  hour 
residue. 
450°  C. 

Llantwit. 

Rhondda. 

ex  £  hour 
residue. 
450°  C. 

ex  $  hour 
residue. 
450°  C. 

c        

77-56 

80-50 

83-77 

83-08 

83-37 

82-80 

8616 

85-76 

4-34 

4-00 

4-95 

4-72 

7-71 

6-97 

6-31 

6-53 

0        

14-91 

12-92 

8-58 

4-99 

854 

|       6-53 

8        

239 

0-57 

0-83 

12-20 

2-69 

0-32 

7-71 

N       

1-00 

201 

1-87 

1-24 

1-37 

100 

1 

Ratio.  C/H 

17-86 

2012 

16-92 

17-60 

10-81 

11-89 

13-66 

1312 

Volatile  900°  C 

37-50 

27-01 

28-69 

80-98 

69-45 

64-21 

at  450°  C.  anomalous  results  were  obtained  for  the 
amount  of  substance  extracted  by  pyridine  from  the 
residues  obtained  after  comparatively  short  inter- 


The  above  analyses  reveal  the  same  gradation  in 
nature  of  the  constituents  as  exists  amongst  the 
coals,   and  again   indicate  that  No.   3  Khondda  is 
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intermediate    in    nature   Utw.-.n    the   gas-making 

i ml  the  trin-  coking  coal-,  lint  im  generalisa- 
tion-, as  i"  tin-  various  factors  determining  tho 
coking  qualities  are  evident  from  i  survey  m  these 
figan 

ndeavour  »j'  made  to  elucidate  the  causes  of 
tho  variation  of  the  nature  of  tbe  ooke  prodni  ■  I  bj 


particlei  comprising  the  ookea  had  very  rounded 
edgw.  The  whole  >>t  t li«-  various  charges  ol  tli" 
N<>.  -  Ethondda  were  easily  poured  from  the  tubes 
and  the  particlei  of  the  residue  were  possessed  of 
sharp  unaltered  edges — n  fad  which  leads  one  to 
believe  that  bo  softening  of  the  coal  had  taken  place 
at  tins  temperature. 


Tabu  VII. 
Percentage  loss  of  weight  of  coal  .ti/iW.m.-. .  i",n   r 


1 .1.1 

Hours  of  heating. 

»              li 

21 

31 

51 

9» 

12, 

24* 

No.  :i  Khondila 

Ho.  I   Kliondda 

2  (t.  t»  io 

1  88              11-09 
336                HI 
1-86                 507 
2-38                 8-28 

8-82 
8-87 

12-47 
1142 

1107 

13-68 
u  i  : 
9-84 
11-76 

1417 
18-6! 

10-06 

11-98 

15-14 
15-81 
1016 
1201 

-  by  investigating  tho  thermal  stability 
of  the  components.  Considerable  differences 
in  the  stability  ol  1 1 1 ■  •  coals  were  shown  by  the 
behaviour  at  350°,  400°,  and  460°  C.  for  varying 
intervals  of  time.  The  results  for  tho  percentage 
weight  under  varying  conditions  are  given  in 
tables  V.,  VI..  and  VII. 

Table  V. 
Loss  of  a  eight  of  coal  substance  at  350°  C. 


Ood 


Hours  ot  heating.* 


H 


2} 


41  10J 


% 

V. 

% 

No.  2  Uantwit 

214 

2-24 

3-66 

594 

Bo.  ::  Khondda 

1-25 

— 

2-27 

Bo.  2  Kliondda 

0-91 

1-84 

200 

2-43 

*  nun  Insertion  of  tube  into  oven  stabilised  at  350°  C. 

In  every  case  the  whole  of  the  residue  was  readily 
emptied  out  of  the  tube,  it  exhibited  no  sign  of 
cohesion,  and  the  edges  of  the  individual  particles 
were  as  sharp  as  those  of  the  original  charge. 
These  facts  preclude  the  idea  that  the  residue  had 
melted  or  softened.  Anderson  gave  300°  C.  as  tho 
softening  point  of  the  Scotch  coking  coals  which  he 
examined,  whereas  the  above  coals  do  not  soften  or 
coke  at  360°  C.  Tho  above  figures  show  that  the 
No.  '_'  Llantwit  is  the  least  stable  of  the  coals  ex- 
amined, and  that  the  other  two  are  of  the  same 
order  of  stability  at  this  temperature. 

Table  VI. 
Loss  of  weight  of  coal  svbstance  at  400°  C. 


Hours  ol"  heatiniz 

Coal. 

Remarks. 

»! 

21              4| 

10| 

% 

% 

2  Mandril 

593 

952 

12-77 

K-  -I.lllr-  1,  id 

all  coked. 

■  Khondda 

2-6 

8-78 

4-26 

B-M 

do. 

1  Klioudda 

215 

264 

3-61 

4-77 

Ho  residua 
had  coked. 

J  Llantwit  thus  decomposes  progressively  at 
400Q  C.  to  a  very  considerable  extent.  No.  3  Ilhondda 
more  slowly  (by  comparison),  and  No.  2  Kliondda 
only  very  slowly.  This  may  represent  the  decompo- 
sition ol  certain  constituents  unstable  at  400°  C. 
which  an-  present  in  different  amounts  in  the  threo 
coals.  Tli.  i  okes  i  rom  the  first  two  coals  were  very 
brittle  and  possessed  a  very  bright  appearance — one 
might  term  them  "  Coal  bright."     The  individual 


These  figures  reveal  the  rapid  initial  decompo- 
sition of  the  coals  at  450°  0.  and  the  greater  vola- 
tility of  tho  first  two  coals  compared  with  the 
coking  coals.  The  dense  coking  coals  approach  their 
maximum  volatile  figure  at  this  temperature  in  a 
comparatively  short  time,  whilst  the  other  two  coals 
approach  it  more  gradually.  The  residues  were 
coked  in  every  case  with  the  exception  of  that 
residue  resulting  from  the  half-hour  treatment  of 
the  No.  2  Rhondda  ;  this  had  cohered  into  lumps  in 
various  places,  and  thero  were  definite  signs  that 
an  incipient  softening  of  the  coal  had  taken  place. 

From  the  above  results  around  400°  C.  may  be 
taken  as  the  temperature  of  coke  formation  for  the 
porous  coking  coals,  and  430° — 450°  C.  for  the  dense 
inking  coals.  In  view  of  these  results  the  thermal 
behaviour  of  the  /3-cellulosic  and  resinic  constitu- 
ents in  the  coals  was  investigated  at  450°  C. 

Relative   stability  of  /3-cellulosic  and   resinic  con- 
stituents.— No.  2  Rhondda. 

Table  VIII. 
Constituents  in  residues  from  coal  at  450°  C. 


In  residue. 


'    In    residue    ex    100    coal 
substance. 


Period, 
lirs.       Pyridine     S-Cellu- 
soluble.        losic. 


Resinic. 


<V 

% 

0/ 

% 

% 

% 

1 

2c;  (li; 

10-48 

1018 

28-41 

17-56 

10-85 

li 

21-38 

13-34 

7-99 

2204 

13-79 

8-25 

•-4 

9-23 

4-22 

501 

918 

419 

499 

5J 

410 

0-98 

8-12 

4-04 

0-96 

308 

12* 

3-2 

0-6 

2-6 

314 

0-58 

2-50 

24  j 

1-9 

nil 

1-90 

2-10 

nil 

210 

Pyridine    8-Celiu- 
solublc.  i      losic. 


Resinic. 


The  rapid  decrease  in  the  amount  of  substance 
soluble  in  pyridine  is  thus  due  in  a  greater  degree 
to  the  destruction  of  the  /9-ceUulosic  than  to  the 
destruction  of  resinic  substance.  The  relative  ease 
of  decomposition  of  the  several  constituents  is  more 
clearly  indicated  in  the  graphs  in  Kig.  1,  which 
have  been  arrived  at  by  subtracting  from  the 
half-hour  values  the  amounts  of  any  constituent 
present  at  the  end  of  a  particular  period  of  heat- 
ing, and  expressing  this  difference  as  a  percentage 
of  the  amount  pres-nt  in  the  half-hour  residue. 

The  curves  for  both  the  /J-oellulose  and  resinic 
constituents  tend  to  exhibit  a  point  of  flexure  at 
the  end  of  the  5-hour  period,  no  doubt  due  to  the 
presence  of  two  types  of  compound  in  each  of 
these  constituents  —  one  readily  decomposed  at 
450°  C,  and  the  other  more  stable.  The  fact 
that  tho  point  of  flexure  in  the  curve  for  the 
H-i  i  llulose  occurs  when  more  than  90%  of  this  con- 
stituent has    been  decomposed   suggests   that  this 

c2 
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type  of  constituent  in  the  No.  2  Rhondda  approxi- 
mates to  a  homogeneous  substance.  An  alternative 
explanation  of  the  point  of  flexure  is  that  the  slower 
rate  of  change  of  these  compounds  in  the  later 
periods  is  due  to  the  decomposition  of  secondary 
products  still  soluble  in  pyridine  which  arise  from 
the  destruction  of  the  primary  6ubstance. 
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Analyses  of  several  of  the  /3-cellulosic  and  resinic 
components  isolated  from  various  residues  are  given 
in  Table  IX. 

Table  IX. 


Residue. 

S-Cellulosic. 

Resinic. 

J  hour.          2  hours. 

1  hour.         2  hours. 

C 

H 

Ratio.  C/H 

83-77 

4-95 

16-92 

S3-5S 

4-89 

17-09 

86-1G 

6-31 

13-66 

88-65 
5-95 
14-91 

These  figures  confirm  the  homogeneity  of  the 
/3-eellulosic  constituents  in  60  much  as  no  great 
difference  is  produced  by  partial  destruction.  The 
resinic  substances  appear  to  be  less  homogeneous 
than  the  /3-cellulosic  constituents ;  the  more  stable 
resinic  has  a  greater  C/H  ratio  than  the  resinic  less 
stable  at  this  temperature. 

In  so  much  as  the  /3-eellulosic  substances  decom- 
pose more  rapidly  than  the  resinic  bodies,  the  ratio 
of  the  resinic  to  /3-cellulosic  substance  must  increase 
as  decomposition  of  the  coal  proceeds. 

Nitrogen  and  sulphur. 

The  nitrogen  and  sulphur  were  estimated  in  the 
various  residues,  and  the  amounts  present  in  the 
residues  from  one  hundred  parts  of  the  coal  sub- 
stance were  calculated  from  the  figures  thus 
obtained.  Details  of  the  results  are  given  in 
Table  X. 

Table  X. 

Nitrogen  and  sulphur  in  residues  ex  100  grins,  coal 
substance.— No.  2  Bhondda,  450°  C. 


Hours  of  heating. 

N.  % 

s.  % 

Original  coal    . . 

1}           

2t            

5}            

12J          

24J          

1-42 
1-38 
1-25 
1-21 
1-23 
1-25 

1-95 
1-99 
1-90 
1-79 
1-57 
1-61 

The  decomposition  at  450°  C.  of  the  nitrogenous 
substance  in  the  coal  thus  results  in  the  elimination 
of  approximately  15%  of  the  total  nitrogen  in  the 


coal.  The  nitrogenous  substance  decomposed  is 
markedly  unstable  at  this  temperature,  the  decom- 
position being  completed  in  the  first  two  hours. 
The  subsequent  figures  agree  within  the  limits  of 
experimental  error.  The  continuous  elimination  of 
sulphur  over  the  first  period  of  twelve  hours  indi- 
cates the  gradual  decomposition  of  sulphur  com- 
pounds moderately  stable  at  450°  C. 

Table  XI. 

Two  Foot  Nine  seam.     Constituents  in  residues  at 
450°  C. 


Percentage  in 

residue. 

Amount  in  residues  ex  100 

coal  substance. 

Period, 

hrs. 

■ 

Pvridine- 

S-Cjllu- 

Resinic. 

Pvridine- 

S-Cellu- 

Resinic. 

soluble. 

losic. 

soluble. 

losic. 

* 

3194 

20-04 

11-90 

31-99 

20-07     1 

11-92 

U 

18-40 

9-78 

8-62 

17-36 

9-22     1 

8-14 

2i 

13-68 

7-32 

6-36 

12-47 

6-51 

5-79 

51 

7-43 

2-92 

451 

6-72 

2-64 

4-08 

24} 

1-12 

nU 

112 

101 

nU 

101 

The  curves  drawn  from  these  figures  are  generally 
similar  to  those  obtained  from  the  figures  of 
Table  VIII 

The  percentage  loss  of  the  various  constituents 
with  lapse  of  time  have  been  calculated  as  for  fig.  1, 
and  are  plotted  in  fig.  2. 


Fig.  2. 
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These  curves  emphasise  the  slower  initial  de- 
composition of  the  various  constituents  of  this  coal 
compared  to  the  No.  2  Rhondda.  The  apparent 
homogeneity  of  the  /3-cellulosic  constituent  is  indi- 
cated, but  is  not  quite  so  pronounced  as  in  the  case 
of  the  No.  2  Rhondda.  These  coals  exhibit  a  close 
similarity  in  their  behaviour  and  mode  of  decompo- 
sition at  450°  C.  Analyses  of  various  constituents 
isolated  from  several  of  the  residues  are  given  in 
Table  XII. 

Table  XII. 


■ 

^ 

■£& 

ys— i 

j»»» 

ri 

/ 

S 

V> 

o>*fe 

-- 

"" 

,>- 

pas 

«*.. 

u 

/, 

^r- 

if 

1  !\ 

w 

IT" 

>i 

/"  1 

/ 

K-* 

SE 

VM 

1    I 

/3-Cellulosic. 

Resinic. 

11  hours       5}  hours 
residue    .    residue 
450°  C.      ,     450°  C. 

11  hours 
residue 
450°  C. 

1  hour 
residue. 

C 8308            82-85             87-80 

H 4-72                419                6-43 

Ratio.  C  H             ..         17-60       1      19-77       l      13-67 

85-76 
6-53 

1313 

The  homegeneity  of  the  /3-cellulosic  constituent  is 
not  so  clearly  indicated  by  these  results. 
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Nitrogen  and  sulphur. 

Tin-    amounts   of    nitrogen    and   sulphur  in   the 
residues   calculated    on    the    basis   of    'ho    residue 

arising  from  UK)  parts  of  coal  substance  are  detailed 
ble  MM. 

Table  XIII. 

Nitrogen  and  sulphur  in  residues  ax  loo  arms,  coal 
tubittuu 
I       Foot  Nine.    Temperature  -150°  C. 


Hbaa  oJ  fa 


N'ttrogen 
in  mlaiie. 


Sulphur 
In  rrsldut'. 


1  34 
1  34 

l-2.i 
l-2'.> 
1-3) 
134 


0-63 
0-63 
0-63 
(MM 
0-07 
000 


It  1^  evident  that  in  the  case  of  this  coal  the  early 
of  decomposition  are  not  associated  with  the 
iction    of    molecules    containing    nitrogen    or 
sujphur  to  any  appreciable  extent, 

No.  3  tthondda  S.  crop. 
Table  XIV. 

tage  of  constituents  in  residues  nhtained  at 
450°  C. 


IVrccntage  In  residue 

Amount  In  residue  ex  100 

Bonn 

coal  substance. 

li.-.i'.ln.- 

Ps-rldlne- 
solublc. 

^■-aie. 

Pyridine- 

soluble. 

*£$£'    .B-tafc 

31  22 

19-93 

11-29 

3098 

IS  77 

11-21 

1 

28-80 

18  .;i 

9-oO 

20-34 

1714 

9-20 

10-29 

24-60 

1503 

9-57 

s 

1966 

11  13 

7-58 

17-66 

1027 

7-39 

6 

18-30 

10-78 

5  M 

10-33 

901 

0-72 

U 

12  11 

6-41 

5-73 

10-37 

5-48 

4-89 

■  results  show  that  /3-cellulose  is  associated 
with  the  resinic  Bubstances  throughout  the  period 
cil  heating,  and  that  the  decrease  in  the  amount  of 
these  6uksiaiu<s  present  with  tho  variation  in  the 
time  of  heating  is  far  less  rapid  than  is  the  case  in 
the  other  two  coals  considered. 

The  percentage  losses  of  the  constituents  with 
variation  in  the  duration  of  heating,  calculated  as 
before,  are  plotted  in  Fig.  3. 
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pyridine-soluble  constituent   is  deoompoaed    in   "Jl 

hours  against  only  06  ;    in  tho  case  of  this  coal.      A 

point  oi   Bexnre  in  the  curves  For  tho  /3-ccllulosic 

substances  occurs    when    50       of    this  substance    has 
been  decomposed:    the  curve  for  tho  resinic  bodies 
tends  to  exhibit    no  definite  change  of  direction. 
These  facts  can   l>o  interpreted   on   tho  basis   that 
the  /3-celluloso   comprises    nearly   equal    amounts   of 
substances  of   different  stability  at   loll "  (.'.,   whilst 
tho  resinic  bodies  approach  homogeneity.    Contrast- 
ing   the    behaviour   of-  these   substances   with    tho 
corresponding  constituents  of  tho  Two  Foot  Nine 
and   No.   2  Ithondda,   tho  marked   stability  of  tho 
/3-cellulose  in  this  coal   is  very  evident;     moreover, 
the  ratio  of  tho  resinic  bodies  to  the  /3-cellulosic  sub- 
stances In   the   residues  increases  much  more  slowly 
than   in   the  case  of   the  two  tirst-named  coals;  this 
is    due    not   only    to    tho   greater   stability    of    the 
/3-cellulose    but    also    to    a    corresponding    greater 
stability  of  the  resins  in  this  coal  as  compared  with 
the  resinic  constituents  contained  in  the  other  coals 
— a   fact    readily    evident    by    comparison    of    tho 
resinic  curves  for  each  coal,  and  emphasised  by  the 
fact  that  the  extent  of  decomposition  of  tho  resins 
in  the  No.  3   Ethondda  only   reaches  in  -I   hours  the 
same  value  as  is  reached  in   the  case  of  tho  other 
coals  in  2J  hours.     Hy   prolongation  of  the  curves 
for  tho  /3-celluloso  and  resinic  bodies  of  this  coal  it 
becomes   evident   that   the   whole  of   tho   /3-celluloso 
will  be  decomposed  at  the  end  of  18  hours'  treatment 
at  450°  C,  and  that  when  this  has  taken  place  the 
resins    will    have    undergone    decomposition    to    an 
extent  of  66%  of  the  amount  originally  present  in 
the  coal. 

Analyses  of  /3-cellulosic  and  resinic  substances 
isolated  from  various  residues  are  given  in 
Table  XV. 

Table  XV. 


I  evident  that  the  pyridine-soluble  constituents 
of  this  ooal  are  more  stable  than  the  corresponding 
substances  in  the  Two  Foot  Nine  and  No.  2  Rhondda, 
for   in   the   latter  coals   approximately  95%    of   the 


0-Celiulosic.                       Resinic. 

Original. 

2  hours 
450°  C. 

Original. 

24  hours 
450°  0. 

c 

H 

Katio,  (.11 

80-50 

400 

20-12 

8303 

4-76 

17-43 

82-80 

0-96 

11-88 

8316 

616 

12-47 

The   approach    of    the    resins    to    homogeneity    is 
evident  from  the  above  figures. 

Nitrogen  and  sulph  ur. 

Table  XVI. 

Amounts  of  N  and  S  present  in  the  residues 


from  100  parts  of  coal 

substance  450° 

c. 

Hours  of  heating. 

Nitrogen. 

O' 

a 

Sulphur. 

Original  coal  substance 

It         

3i         

51         

9i         

24J           

1-45 
1-20 

1-28 
1  27 
1-28 

1  J2 

"1,4 
0-50 
0-50 
0-51 
0-54 
0-56 

It  is  evident  from  these  results  that  approximately 
14%  of  the  nitrogen  present  is  eliminated  from  this 
coal  at  450°  C,  and  since  this  occurs  within  tho 
first  1$  hrs.  of  treatment  the  nitrogenous  constitu- 
ent decomposed  is  relatively  unstable  at  this  tem- 
perature. Associated  with  the  decomposition  of  this 
nitrogenous  substance  is  the  elimination  of  20%  of 
the  total  sulphur  present  in  the  coal,  no  doubt  due 
to  the  destruction  of  an  organic  substance  contain- 
ing sulphur  of  the  same  order  of  stability  as  the 
nitrogenous  constituent.  The  elimination  of  pyritic 
sulphur  at  this  temperature  is  not  very  probable. 
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Xo.  2  Llantwit. — Temperature  450°  C. 

Table  XVII. 

Percentage  of  constituents  in  residues  obtained  at 
450°  C. 


Hours 
of 

Percentage  in  residue. 

Amount  in  residues  ex  100 
coal  substance. 

heating. 

Pyridine* 
soluble. 

fl-Cellu- 
losic. 

Resinic. 

Pyridine- 
soluble. 

/3-Cellu- 
losic. 

Resinic. 

i 
U 

5i 

91 
24i 

31-38 
19-04 
15-67 
14-38 
9-49 

23-80 

11-67 

10-34 

8-35 

4-50 

7-56 
7-37 
5-33 
5-63 
4-99 

31-97 
1802 
14-42 
1316 
8-58 

24-26 

11-04 

9-50 

7-63 

407 

7-71 
6-98 
4-92 
513 
4-51 

The  general  similarity  of  behaviour  during  the 
24  hours'  heating  of  this  coal  and  the  No.  3 
Rhondda  is  thus  evident.  Residues  arising  from 
these  two  coals  contained  /3-eelluIo6ic  constituents 
associated  with  the  resinic  substances  throughout 
the  24  hours'  heating ;  the  ratio6  of  resinic  to 
/3-cellulosic  constituents  in  the  residues  are  of  the 
same  order,  and  indicate  a  greater  stability  of  the 
resinic  as  compared  to  the  /3-celIulosic  substances. 
The  stability  of  these  latter  constituents  are  of  the 
same  order  and  markedly  distinct  from  that  of  the 
corresponding  portions  of  the  Two-Foot-Nine  Seam 
and  the  No.  2  Rhondda.  The  No.  2  Llantwit  un- 
doubtedly decomposes  faster  in  the  earlier  stages 
than  does  the  No.  3  Rhondda.  The  percentage  loss 
of  constituents  is  represented  graphically  in  Fig.  4 
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Table  XVIII. 

Residue. 

Original. 

5  hours 
450°  C. 

C 

H 

83-37 

7-71 

10-81 

84-53 

715 

11-82 
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from  which  definite  points  of  flexure  are  evident  in 
the  curves  for  both  the  resinic  and  /J-cellulosic  sub- 
stances. The  /3-cellulose  appears  to  consist  of  two 
types  of  substance  in  equal  amounts,  and  compared 
with  that  of  the  No.  3  Rhondda  this  constituent  is 
less  stable  since  it  is  decomposed  to  a  10%  greater 
extent  for  the  same  duration  of  heating  than  in  the 
case  of  the  latter  coal.  The  more  stable  portion 
of  the  resinic  substances  is  more  stable  than  the 
stable  resin  of  the  No.  3  Rhondda,  and  it  represents 
a  resinic  practically  stable  at  450°  C.  Sub- 
sequent results  of  this  investigation  reveals  a 
marked  difference  in  properties  of  these  two  types 
of  resin. 


The  analyses  of  resinic  substances  isolated  from 
various  residues  are  given  in  Table  XVIII. 

Nitrogen  and  sulphur. 

Table  XIX. 

Amounts  of  N  and  8  present  in  the  residues  from 
100  parts  of  coal  substance.    No.  2  Llanwit,  450°  C. 


Hours  of  heating. 

Nitrogen. 

Sulphur. 

Original 

1 

2 

5 

24 

/o 

1-49 
1-40 
1-39 
1-42 
1-38 

% 

208 
1-72 
1-56 
1-40 
1-22 

These  results  show  that  a  nitrogenous  substance 
is  decomposed  in  the  early  stages  of  the  decomposi- 
tion of  the  coal  substance.  Constituents  containing 
"organic"  sulphur  are  undergoing  decomposition 
throughout  the  whole  period  of  decomposition. 

Examination  of  stability  of  /3-cellulose  and  resinic 
at  350°  C,  No.  2  Llantwit. 

The  examination  of  the  residues  resulting  by  heat- 
ing charges  of  the  No.  2  Llantwit  at  350°  C.  and  the 
No,.  3  Rhondda  at  400°  C.  for  various  times  was 
next  undertaken  with  a  view  to  determine  with 
greater  exactitude  the  difference  in  stability  of  the 
/3-cellulose  relative  to  the  resinic  constituents  in 
each  of  these  coals.  The  following  results  were 
obtained,  from  which  were  calculated  the  amounts 
of  the  constituents  present  in  the  residues  resulting 
from  100  parts  of  coal  substance. 


Constituents  in 


Table  XX. 

residues  from  No. 
350°  C. 


2  Llantwit  at 


Percentage  in  residue. 

Amount  in  residue  ex  100 

Hours 

coal  substance. 

of 

heating. 

Pyridine- 
soluble. 

S-Cellu- 
losic. 

Resinic. 

Fyridine. 
soluble. 

6-Cellu- 

losic. 

Resinic. 

11 

23-74 

2. 

20-90* 

21-79 

12-47 

9-32 

22-55 

12-90 

9-65 

43 

29-36 

19-98 

9-38 

28-80 

19-60 

9-20 

ioi(«o 

27-21 

(ft) 

2700 

17-70 

9-30 

26-87 

17-62 

9-25 

On  repeating  heating  operation  loss  of  wt.  =  2-11%. 

The  anomalous  results  in  the  case  of  the  residues 
resulting  in  the  two  early  periods  of  heating  are 
rather  remarkable.  The  total  repetition  of  the 
determination  for  a  period  of  2|  hours  gave  prac- 
tically the  same  results.  A  similar  anomaly  is 
evident  in  the  case  of  the  No.  3  Rhondda  at  450°  C. 
The  effect  of  various  temperatures  below  the  tem- 
perature of  decomposition  of  the  coal  upon  the 
amount  of  substance  extractable  from  a  coal  is 
under  investigation ;  until  this  work  is  completed 
the  anomalous  behaviour  may  be  explained  as 
arising  from  the  following  causes:  The  amount  of 
substance  soluble  in  pyridine  obtained  from  any 
coal  that  has  been  heated  above  its  "  decomposition 
point"  is  the  resultant  of  two  opposing  factors; 
one,  due  to  the  "  unbinding  "  of  the  coal  structure, 
results  in  an  increase  of  soluble  constituents;  the 
other  produces  a  decrease  of  pyridine-soluble  con- 
stituents by  virtue  of  the  destruction  of  substances 
which  in  the  unheated  coal  are  soluble  in  pyridine. 
The  net  result  will  depend  upon  the  relative  velocity 
with  which  these  opposing  factors  operate.  It  is 
apparent  from  the  above  results  that  the  /3-cellulosic 
constituent   is  decomposed  more  rapidly  than  the 
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substances,  which  appear  to  be  practically 
■table  at  this  temperature.  No  <l<>n  1> t  the  porti  ii 
of  tlu»  f£«eUuloee  here  destroyed  is  that  portion 
rapidly  decomposed  ;■  t  l.">0°  C. 

\      a  BAonddo,  4tKJ°  C. 

Tabu  XXI. 

Constituents  in  residue  from  No.  3  lthontltltt. 
Temperatun  HMi°C. 


lloun 

Pi  nentagje  in  residue. 

AniMunt  in  naldai  i a  100 

■uv. 

I'rvMin*-    gC-llu- 

»~i.  i.      Pyridine 
'"'""■       lohible. 

1 

l'»l 

32-53 

38-48 
MM 
22-60            11-85 

n-30   !   a 

12  ■:>•,        87-63 
1300     1     35«0 
in:;.         21-02 

21-46       1 1  06 

25-14        12  1  I 

12-64 

11-03        10-00 

The  /i-cellulose  is  thus  more  readily  decomposed 
than  the  reeinic  substances.  The  amount  of  reeinic 
substance  found  in  the  coal  substance  by  direct  ex- 
tra.Hon  was  equal  to  1407  ;  the  half-hour  residue 
at  160°  C.  contained  only  1121  .  At  least  2  or  8% 
of  the  reeinic  substance  ia  therefore  rapidly  decom- 
posed. The  increase  of  the  values  lor  the  ^-cellulose 
in  the  residues  resulting  from  heating  the  coal  for 
periods  up  to  4£  hours  at  400°  C.  indicates  that  the 
"unbinding"  of  the  coal  substance  renders  an 
enhanced  amount  of  /3-celluIoso  soluble  in  pyridine. 
This  is  very  unstable  at  4o()°  C,  since  the  hall-hour 
residue  at  this  temperature  only  contains  19'93%. 
Ii  l-  hoped  that  nurk  HOW  proceeding  OD  the  extrac- 
tion of  the  various  coals  by  Barger's  method  (heat- 
ing with  pyridine  at  about  150°  C.)  will  give  more 
reliable  data  as  to  the  amounts  of  the  various  sub- 
stances present  in  the  coals.  The  values  obtained 
for  the  various  half-hour  residues  are  shown  by  the 
experiments  now  to  be  described  to  constitute  a 
definite  basis  for  the  discussion  of  the  various  series 
of  results  at  450°  C.  and  their  bearing  upon  the 
coking  qualities  of  the  coals. 

Table  XXII. 

Pyridine   ami    volatile    matter   evolved   at   450°   C. 
from  the  residues  from   the  pyridine  extraction   of 

■  ,,,hes." 


Total 

Kquivalent 

1  hour 

Total 

pyridine 

Volatile    ill 

Residue. 

!  .--  al 

volatile 

evolved. 

original 

120  a 

450'  C. 

450"  C. 

coal. 

ICO*  C. 

No.  -1  1  l.ui- 

0-50 

10-21 

7-50 

141 

2  li-.ur- 

UiUtwlt    .  . 

0-50 

18-26 

7  75 

8-21 

\  BOOI  450°  C. 

No.  3  Rhondda  . . 

0-58 

9-35 

314 

4  14 

|  hour  450°  C. 

1      I  Rhondda  . . 

0-81 

1-64 

1  41 

012 

To  determine  if  the  decomposition  of  these  coals 
was  in  conformity  with  the  results  obtained  by 
Wheeler  with  other  coals,  namely,  that  decomposi- 
tion below  500°  t'.  «as  concerned  with  the  destruc- 
tion of  the  pyridine-soluble  substances,  that  portion 
of  the  half-hour  residue  I  l~>o  )  insoluble  in  pyridine 
bed  repeatedly  u  ith  dilute  hydrochloric  acid 
and  then  with  Hater  until  it  was  free  from  acid,  and 
the  washed  residue  dried  for  eight  hours  at  10.7  ('. 
in  vacuo.    One  grm.  of  the  residue  was  then  heated 

in  a  por<  cl.u mbustion  boat  at  120°  C.  in  nitrogen 

for  one  hour,  and  the  loss  of  weight  determined,  The 
boat  and  its  contents  were  next  heated  at  450°  C 
in  a  current  of  nitrogen  for  three  hours,  the  pro- 
ducts evolved  were  collected  in  standard  acid, 
and   the   Inint  and   its  contents  cooled   in   nitrogen. 
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Other  workers  have  suggested  that  pyridine  com- 
bines with  the  COal  BubstS A    very   pronounced 

smell  of  pyridine  v>  as  oli-erw  d  in  blank  ex  peri  men  ts 

ai  160°  C.j  moreover  a  solution  in  water  of  tho 
rapours  evolved  gave  a  distinct  precipitate  with 
picric  acid;  consequently  the  equivalent  ol  the  acid 
neutralised  u.is  calculated  in  terms  of  pyridine. 
Tho  results  obtained  with  the  various  residues  are 

given   in  Table  XXII. 
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The  individual  coals  yielded  no  products  soluble 
in   in       aqueous  caustic  pola-h.  and  hence  no  ulmin 
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compounds  are  present  in  these  coals.  The  above 
results  show  that  after  removal  of  that  portion  of 
the  residue  soluble  in  pyridine  the  resulting  residue 
of  the  No.  2  Llantwit  heated  to  450°  C.  contains 
only  a  small  amount  of  products  decomposable  at 
450°  C.  The  higher  volatile  figure  for  the  two-hour  j 
residue  at  350°  C.  is  due  to  the  /3-cellulosic  consti- 
tuents not  being  rendered  soluble,  or  not  being  pro- 
duced as  a  secondary  product  by  preheating.  The 
close  agreement  between  the  pyridine  content  of  the 
two  residues  from  this  coal  indicates  a  similarity  of  J 
chemical  nature  of  that  portion  of  these  residues 
stable  at  450°  C,  and  constitutes  direct  evidence 
of  the  union  of  pyridine  with  the  coal  substance. 
Moreover,  the  decrease  in  "  acidity  "  of  the  cor- 
responding portions  of  the  other  coals  is  evident 
from  the  decrease  in  the  amounts  of  pyridine  in 
the  residues.  The  high  volatile  figure  of  the  half- 
hour  residue  of  the  No.  3  Rhondda  may  be  due  to 
the  same  causes  as  is  the  higher  volatile  figure  of 
the  350°  C.  residue  of  the  No.  2  Llantwit  compared 
with  the  450°  C.  residue  from  the  same  coal.  The 
No.  2  Rhondda,  from  the  above  results,  yields  its 
maximum  pyridine-soluble  after  the  half-hour  heat- 
ing at  450°  C.  and  contains  no  other  constituents 
decomposable  below  450°  C.  It  is  evident  that  in 
the  study  of  the  decomposition  of  the  coals  con- 
cerned at  temperatures  below  450°  C.  the  major 
portions,  if  not  all  the  products  undergoing  change, 
are  those  soluble  in  pyridine,  and  further  that  the 
volatile  matter  expelled  from  any  coal  during  a 
given  period  at  450°  O.  may  be  regarded  as  arising 
from  the  destruction  of  the  pyridine-soluble  sub- 
stances. 

The  individual  curves  representing  the  decom- 
position at  450°  C.  of  the  pyridine-soluble,  /3-celIu- 
losic,  and  resinic  constituents  of  the  several  coals 
are  grouped  in  Figs.  5,  6,  and  7  respectively,  from 
which  the  general  relative  ease  of  decomposition  of 
these  constituents  becomes  evident. 

The  main  results  of  this  investigation  are  as 
follows :  — 

(1)  The  decomposition  of  the  coals  at  temperatures 
up  to  450°  C.  results  in  the  destruction  of  the 
pyridine-soluble  constituents  of  the  coal  sub- 
stance. 

(2)  The     stability     of     the     pyridine-soluble     con- 

stituents in  the  coals  examined  is  in  the  follow- 
ing order  of  decreasing  stability: — No.  3 
Rhondda,  No.  2  Llantwit,  Two-foot-Nine, 
No.  2  Rhondda  (see  Fig.  5). 

(3)  The  decomposition  of  the  pyridine-soluble  con- 

stituents results  in  a  more  rapid  decomposition 
of  the  /3-cellulosic  substances  than  of  the 
resinic  compounds.  In  all  probability  the 
/3-cellulosic  constituents  are  the  first  to  decom- 
pose. 

(4)  Two  types  of  /3-cellulosic  and  resinic  compounds 

occur  in  each  of  the  coals  examined ;  (a)  one 
type  is  readily  decomposed  at  450°  C,  (b)  the 
other  type  is  comparatively  stable  at  this  tem- 
perature. 

(5)  The  typical  coking  coals   contain   an   approxi- 

mately homogeneous  /3-cellulosic  class  of  sub- 
stance readily  decomposed  at  450°  C,  whilst 
the  other  coals  examined  contain  nearly  equal 
amounts  of  the  two  types  enumerated  under  (4) 
(see  Fig.  6).  These  facts  are  generally  char- 
acteristic of  the  resinic  substances  in  these 
coals,  although  the  homogeneity  of  the  resins 
is  not  so  well  marked  in  the  true  coking  coals 
(see  Fig.  7). 

(6)  The  stability  of  the  /3-cellulosic  relative  to  the 

resinic  compounds  is  more  pronounced  in  the 
No.  3  Rhondda  and  No.  2  Llantwit  than  in  the 
typical  coking  coal=. 

(7)  The   progressive  decomposition   of   the   /3-cellu- 

losic and  resinic  substances  in  the  case  of  the 
coking  coals  results  in  a  rapid  increase  of  the 


ratio  of  resinic  to  /3-cellulosic  constituents.  In 
the  other  coals  the  increase  of  this  ratio  is  very 
gradual. 

(8)  Progressive  decomposition  of  the  coal  substance 

at  temperatures  not  exceeding  450°  C.  will 
ultimately  result  in  a  residue  devoid  of  /3-oellu- 
losic  substance  but  one  which  still  contains 
resinic  substances. 

(9)  Nitrogenous  compounds  in    the    coal    are    de- 

stroyed ;  at  450°  C.  the  nitrogen  eliminated 
represents  approximately  10%  of  the  total 
nitrogen  present  in  the  coal. 

(10)  Sulphur  compounds  are  more  readily  decom- 
posed in  the  highly  bituminous  than  in  the 
less  bituminous  coals,  certain  of  which  do 
not  evolve  volatile  sulphur  compounds  at 
450°  C. 
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RATE  OF  CORROSION  OF  ALUMINIUM. 

BY  G.   H.   BAILEY,   D.SC,   PH.D. 

The  author  introduced  his  subject  by  pointing  out 
that  the  large  bulk  of  the  work  done  in  this  direc- 
tion gave  entirely  fallacious  results  owing  to  the 
fact  that  alteration  in  weight  during  corrosion 
afforded  in  itself  no  trustworthy  information.  He 
then  dealt  with  methods  of  procedure  based  upon 
methods  formulated  and  published  (Bailey,  J.  Inst. 
Metals,  1913,  9,  79).  Having  recounted  the  steps 
to  be  taken  and  the  precautions  to  be  observed,  he 
showed  that  a  definite  measure  of  the  extent  to 
which  a  sample  of  aluminium  had  been  corroded, 
in  terms  of  the  metal  60  corroded  per  day  per  100 
sq.  cm.  of  surface,  was  given  by 

CR  =  |(S  +  w-W) 
where  W  was  the  weight  of   the  sheet  employed, 
w  its  weight  after  exposure,  and  S  the  weight  of 
the  precipitate  obtained  from  the  corrosive  liquid 
after  ignition. 

It  was  pointed  out  that  a  prolonged  and  varied 
series  of  experiments  had  been  carried  out,  extend- 
ing over  a  period  of  nearly  ten  years,  which  had 
fully  confirmed  the  value  of  this  method  of 
estimation. 

Typical  results  were  then  quoted  as  to  the  effect 
of  temperature,  time  of  exposure,  concentration  of 
the  corrosive  medium,  deposits  on  the  metal  and 
other  variables.  For  most  of  the  details  relating 
to  the  method  his  original  paper  (Joe.  cit.)  may  be 
consulted.* 

Diagram  1  summarises  the  results  of  experiments 
carried  out  with  a  view  to  ascertain  the  effects  of 
concentration  of  the  liquid  reagent.  It  is  plotted 
in  logarithmic  terms  to  show  more  clearly  the  be- 
haviour of  the  lower  degrees  of  concentration,  and 
some  remarkable  effects  of  higher  concentration  are 
also  apparent. 

Some  observations  were  then  made  upon  the 
effects  observed  when  the  liquids  used  were  at  high 
and  even  boiling  temperatures,  under  which  con- 
ditions the  phenomena  exhibited  were  by  no 
means  comparable  with  those  shown  at  ordinary 
temperature,  though  in  many  respects  considerable 
analogy  was  apparent. 

[The  remainder  of  the  paper  follows  in  extenso.} 


*  A  correction  has  been  made  in  the  formula  there  given  for 
which  the  author  is  indebted  to  the  timely  criticism  of  Mr.  G.  Cecil 
Jones. 


\l\  .   No.  ».| 


BULKY.      RATE    OK    roKKOSloN    OF     \l.l   MINI!   M. 


119  r 


In      prac  inv.      at     urdmary      temperature*,      the 

at  of  reagent  taken  ii  always  largely  in  axcses 
of  that  which  ran  hr  reacted  apon  during  the  period 
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6f  exposure.  The  question  as  to  when  the  limit  of 
activity  will  lx<  reached  by  reason  of  the  exhaustion 
of  the  reagent  or  the  effect  of  its  reduced  concen- 


l  bj  the  accepted  equations  for  their  reaction 

with  aluminium.     I>nt   it  the  residual  liquid  from 

this  reaction  be  raised  to  say  oO°  C.  its  activity   is 

ed  and  a  very  distini  a  takes  place  in 

both  i 

Aluminium  placed  in  contact  with  200  c.c.  of 
Y  I  (3"6%)  bydrochlorio  arid  at  95°  C.  dissolved 
rapidly  and  continued  to  do  bo  oyer  a  prolonged 
period.     The  liquid  becan  viscous  hut   re- 

mained trail  lucent,  until  the  relationship  of  the 
chlorine  to  aluminium  reacted  upon,  approximated 
to  that  required  by  the  formula  AljOlD.CI.  It 
was.  however,  materially  changed  in  character  and 
had  become  not  onlj  nacous  but  strictly  colloidal. 
On  further  continuing  the  experiment  (for  the  rate 
of  corrosion  was  still  very  pronounced)  turbidity 
appeared,  and  this  rapidly  grew  to  a  bulky  gelat- 
inous precipitate  containing  very  little  chlorine  and 
ponding  to  the  formula  A.1,(0H)14C1.  The 
corrosive  activity  was  still  manifest,  and  appar- 
ently it  is  possible  to  carry  on  the  reaction 
indefinitely  with  a  quantity  of  hydrochloric  acid 
which,  at  ordinary  temperatures,  would  react  only 
upon  a  very  small  fraction  of  the  aluminium 
exposed. 

Similar  effects  were  found  with  other  acids  and 
have  been  observed  by  Seligman  and  Williams 
(this  ,J.,  1917,  409)  in  the  case  of  acetic  acid.  The 
solid  product  ultimately  obtained  is  hydroxide  of 
aluminium,  whilst  tho  freo  acetic  acid  (200  c.c.  of  a 
L'  solution  was  used  in  my  experiments)  remains 
practically  unchanged  in  amount  and  is  still  active. 

Such  effects  cannot  be,  of  course,  of  the  same 
order  as  experiments  conducted  with  a  large  excess 
of  the  acid  at  ordinary  temperatures,  and  appear 
to  be  mainly  the  results  of  oxidation  through  tho 
intermediary  of  basic  salt  production  and  afford  a 
prelude  to  the  last  section  of  my  paper. 

The  protective  coating  formed  during  corrosion. 

We  have  seen  already  that  when  the  exposure  of 
metal  to  a  liquid  has  been  somewhat  prolonged 
there  is  a  very  distinct  decrease  in  the  rate  of 
corrosion  resembling  the  parallel  case  of  metallic 
lead.  Independent  experiments  have  shown  that 
this  cannot  be  attributed  to  a  loss  of  concentration 
in  the  reagent.  Nor  is  it  attributable,  otherwise 
than  exceptionally,  to  the  diluent  or  inhibitivo 
action    of   the   soluble   by-products    which   may    be 
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In  mineral  acids  of  medium  concentra- 
tion only  soluble  products  are  formed,  but  in  the 
majority  of  cases  solid  products  consisting  chiefly 
of  alumina  and  small  amounts  of  the  oxides  of  iron 
and  silicon  separate  as  the  result  of  oxidation  and 
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remain  either  in  suspension  or  attached  to  the 
metallic  surface.  Thus  is  formed  the  protective 
coating  which,  of  course,  interferes  with  the  direct 
action  of  the  reagent  and  reduces  the  rate  of 
corrosion. 

Such  reduction  is  much  more  marked  with  impure 
metal  than  with  that  of  high  purity  because  in  the 
initial  stages  the  rate  of  corrosion  is  greater  in 
metal  of  low  purity,  so  that  not  only  is  there  more 
alumina  formed  but  still  more  of  the  other  oxides. 

The  result  is  manifest  and  I  append,  merely  as 
one  example  out  of  many,  that  of  the  course  of 
corrosion  when  two  samples  of  aluminium,  the  one 
of  the  highest  purity,  99'7%,  and  the  other  metal 
of  98'8%  purity,  containing  nearly  0'9%  of  iron. 
These  were  exposed  over  a  prolonged  period  (nearly 
four  davs)  to  a  solution  of  ammonia  of  N II  concen- 
tration (1-8%  NH3). 

Experimental  means  were  devised  for  estimating 
the  amount  of  corrosion  and  the  amount  of  the 
adherent  deposit  at  frequent  intervals.  The 
accompanying  diagram  shows  the  results  of  the  in- 
vestigation in  a  typical  case.  The  amount  of  the 
adherent  deposit  is  shown  bj-  the  broken  curves 
which  are  on  a  vertical  scale  such  that  the  maxima 
are,  for  98"8%  metal  (0'9%  Fe)  240  mgrms.  per  100 
sq.  cm.  of  surface,  and  for  the  high  purity  metal 
50  mgrms.  The  larger  of  these  deposits  is  a  mere 
lilm  about  O'Ol  mm.  in  thickness. 

It  is  evident  that  if  the  deposit  be  allowed  to 
remain  upon  the  metal  the  rate  of  corrosion  at  the 
end  of  the  period  is  reduced  about  five-fold  owing 
to  the  protection  afforded.  This  opens  up  possi- 
bilities in  the  way  of  applications  to  the  arts  and 
manufactures  by  which  the  effects  of  corrosion  may 
be  minimised.  Already,  by  the  use  of  special 
means  important  developments  have  arisen  from 
the  facility  with  which  a  thin  oxidised  film  on  the 
surface  of  aluminium  has  afforded  perfect  insula- 
tion under  tolerably  high  tension  electric  currents, 
and  the  same  principle  may  find  application  in  the 
protection  of  chemical  plant  against  corrosion. 
Aluminium  alloys  containing  a  small  percentage  of 
copper  show  this  property  of  self-protection  against 
corrosion  and  open  up  the  possibility  of  advantage 
coupled  with  the  application  of  metal  having  a 
much  higher  tensile  strength  than  that  of  alu- 
minium itself.  Proceeding  on  the  baeis  laid  down, 
it  will  be  manifest  that  by  modifying  the  course  of 
procedure  and  introducing  corrections  in  the  ex- 
pressions made  use  of  in  the  calculations,  metals 
such  as  zinc,  copper,  iron,  etc.,  and  even  alloys  such 
as  brass  may  be  subjected  to  similar  methods  of 
investigation  with  considerable  precision. 

Additional. 

The  following  observations  at  atmospheric  tem- 
peratures are  from  various  sources  and  have  been 
nearly  all  confirmed  or  corrected  by  the  author  of 
this  paper.  The  results  which  appear  in  the  fore- 
going diagram  are  not  included.  They  have  been 
classified  in  such  a  manner  as  to  condense  the  state- 
ment as  far  as  possible,  and  where  values  for  CR 
need  to  be  given  these  are  placed  in  parenthesis 
and  are  for  15°  C. 

I.  Substances  xchose  CB  is  practically  negligible. 

(a)  Gases. — Air  or  oxygen,  carbon  monoxide  and 
dioxide,  chlorine,  hydrogen  sulphide,  sulphur  di- 
oxide ;  all  unsaturated  with  water. 

(b)  Organic  compounds. — Acetone,  alcohol  and 
alcoholic  beverages,  antiseptics,  benzol,  citric  acid, 
ether,  oils,  fats  and  fatty  acids  generally  (if  free 
from  mineral  acid),  formaldehyde,  glycerin,  gelatin, 
salicylic  acid,  saliva,  tannic  and  gallic  acids,  tar- 
taric acid,  phenol  (even  in  solid  state  or  alcoholic 
solution),  lactic  acid. 

(c)  Aqueous  solutions. — Boric  acid,  salts  of 
alkalis  and  alkaline-earths,  except  when  alkaline  or 
acid  in  reaction;  also  salts  of  many  other  metals. 

II.  Substances    whose    aqueous    solutions    show 


higher  corrosive  properties. — Salts  of  copper,  iron, 
mercury,  lead,  silver,  etc.;  hydroxide  of  calcium 
and  other  hydroxides  of  alkalis  and  alkaline-earths; 
sodium  aluminate,  sp.  gr.  1T3,  highly  alkaline; 
oxalic  acid  (4'5  ,  solution,  CR  =  5'9);  hydriodic 
acid;  hydrofluoric  acid:  ammonium  chloride 
(5"35  _.  CR  =  5"6);  sodium  fluoride  (saturated  solu- 
tion, CR  =  9'3);  sodium  chloride  (saturated  solu- 
tion, CR  =  12'0);  calcium  chloride  and  potassium 
chloride,  also  iodide,  have,  however,  very  slight 
action. 
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CATALYTIC  ACTION  AT  SOLID  SURFACES: 
SOME  FACTORS  CONTROLLING  THE 
RATE  OF  HYDROGENATION  OF  ETHYL- 
EN1C  COMPOUNDS  IN  PRESENCE  OF 
NICKEL. 

Dr  E.    F.    ARMSTRONG.    D.SC,    AND   T.    P.    HILDITCH, 
D.SC,    F.I.C. 

The  technique  of  the  catalytic  hydrogenation  of 
liquid  organic  compounds  is  sufficiently  well  under- 
stood to  permit  investigations  of  the  chemical  kine- 
tics of  the  action  to  be  carried  out  with  considerable 
precision.  Of  all  surface  actions  it  is  probably  that 
best  adapted  to  treatment  of  this  kind,  since  the 
progress  of  hydrogenation  may  be  followed  directly 
by  measurements  of  the  absorption  of  hydrogen, 
whilst  the  action  is  suitably  rapid  and  may  be 
studied  over  a  range  of  temperature  at  which  con- 
stancy of  the  latter  factor  is  comparatively  easily 
maintained. 

AVith  the  exception  of  a  few  measurements  of 
rate  of  hydrogenation  of  organic  compounds  in 
presence  of  colloidal  palladium  or  platinum,  how- 
ever, work  of  this  type  has  hitherto  been  concerned 
with  the  saturation  of  the  mixture  of  glycerides 
present  in  natural  oils,  where  it  has  been  difficult  to 
study  the  hydrogenation  of  a  single  chemical  in- 
dividual. 

In  most  of  the.  studies  of  the  rate  of  hydrogenation 
of  unsaturated  fatty  oils  which  have  appeared 
within  the  past  few  years  the  main  action  is 
referred  to  the  unimolecular  or  "  logarithmic  " 
type,  in  which  the  same  fraction  of  the  substance 
present  at  a  given  moment  is  changed  in  successive 
equal  intervals  of  time,  and  which  is  expressed 
mathematically  as 

dx/df  =k(a-r)  or  k  =  l/<  log  a/(a-x) 
where  a  =  total  volume  of  hydrogen  required  to 
saturate  the  glyeeride  present.  For  example  Fokin 
(Z.  angew.  Chem.,  1908,  22,  14-51,  1492)  states  that 
the  reduction  is  to  be  included  in  the  category  of 
unimolecular  reactions,  but  that  the  curves  often 
show  a  straightening  out  towards  the  abscissa  axis. 

Moore,  Richter,  and  van  Arsdel  (J.  Ind.  Eng. 
Chem.,  1917,  9,  451),  who  studied  the  incomplete 
hydrogenation  of  cotton-seed  oil,  found  that  the 
linolein  present  hydrogenated  very  much  more 
rapidly  than  olein,  and  that  the  relative  speeds  of 
hydrogenation  of  the  two  glycerides  could  be  varied 
within  limits  by  alteration  of  temperature  or  pres- 
sure. The  relation  between  fall  in  iodine  number 
and  time  is  stated  to  take  the  form  of  curves  show- 
ing a  general  similarity  to  a  logarithmic  curve,  but 
"  flattening  out  sooner  than  expected  in  every  case, 
as  though  the  catalyst  was  losing  its  activity." 

Ueno  (J.  Chem.  Ind.  Tokio,  1918,  21,  749)  con- 
cluded that  the  rate  of  hydrogenation  of  fatty  oils 
is  expressed  by  the  simple  unimolecular  mass-action 
equation  given  above. 
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1  bbelohds  tod  Brum  (Z.  angem  Ghent..   1919, 

■.".  908.  '-'761  haw  compared   the  general  »lti«-i- 

. -in ■>  Hi  various  t >  [us  of  hydrogenation  apparatus, 

and  have  noted  that  linolcin  yields  a  m i x t u r«-  oi 
nil  in>  (ordinary  olein  and  "  iso-olein  ")  on  hydro- 
genation.     Moure  has  made  the  further  observation 

(tin-  J.,  1919,  320)  that  ordinary  olein  (the  gly- 
oarida  oi  liquid  oleic  aeid)  itself  is  partially  trans- 
formed  during   hydrogenation    into    "  iso-oleins  " 

ived  from  elaidio  ami  solid   i-o-oloic  acid). 
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Fig.    1. 


Thomas  (this  J.,  1920,  10  t),  employing  a  closed 
apparatus,  has  given  a  mathematical  analysis  of 
observations  upon  the  rate  of  hydrogenation  of 
olive  oil  (consisting  mainly  of  tri-olein)  based  upon 
the  unimolecular  mass-action  equation,  and  allow- 
ing fur  tlio  simultaneous  proceeding  of  the  two 
hydrogcnations — that  of  linolein  and  that  of  olcin. 
The  unimolecular  constants  he  obtained  are  in 
good  agreement  with  the  experimental  data. 

On  the  other  hand,  experiments  previously 
dm  ribad  by  as  (Proc.  Roy.  Soc,  1919,  A,  96,  137) 
with  olive,  cottonseed,  linseed  and  whale  oils,  in 
which  the  hydrogen  was  continuously  passed 
through  the  hydrogenation  apparatus,  and  the 
absorption  measured  at  short  intervals  by  meter 
readings  before  and  after  passage  through  the 
latt.r,  showed  that  oils  from  various  sources  are 
hydrogeaated,  broadly  speaking,  art  a  constant  rate 
until  only  about  10 — 20  %  of  glycol  ides  more  un- 
saturated than  olein  is  left,  after  which  an  abrupt 
change  occurs.  Soon,  however,  the  rate  settles 
down  again  to  approximate  constancy;  then,  after 
an  interval,  it  gradually  declines  as  a  state  of 
saturation   is  approached. 

From  the  mainly  linear  nature  of  the  curves  thus 
obtained,  it  was  concluded  that  the  action  which 
was  actually  measured  represented  the  decomposi- 
tion by  hydrogen  of  an  unstable  complex  formed 
between  nickel  and  the  unsaturated  compounds. 
The  hrst  process  was  held  to  be  a  relatively  fast 
equilibrium  action,  with  the  balance  strongly  in 
tav.'ur  of  the  anaasociated  constituents,  whilst  the 
second  (measured)  action  was  relatively  slow.  It 
is  important  to  bear  in  mind  that,  in  any  study 
of    the    veloi  itj    oi    a    chemical   change,    only   the 


slowest  of  a  series  of  actum-  taking  place  at  the 
same  time  is  being  measured. 

In  all  such  cases  it  is  of  Brett  importance  to 
obtain  the  correct  chemical  interpretation  <>f  the 
mathematical  result-,  for  the  latter,  after  all,  serve 
only  to  interpret  the  Form  of  the  curve  which  repre- 
sent- the  general  relation  between  the  chemical 
action  and  the  time  taken,  and  do  not  necessarily 
iwiint  to  the  reason  which  causes  the  curve  to  take 
B  particular  form.  There  is  thus  at  present  a  con- 
flict of  evidence  between  logarithmic  ami  approxi- 
mately linear  relations  for  the  amount  ot  hydrogen 
absorbed   time. 

Now,  a  logarithmic  carve  represents  ■  con- 
tinuous decline  in  the  amount  of  chemical  action 
as   time   progresses,    whereas   a    true     linear     curve 

represents  chemical  action  as  independent  of  the 

progress  of  time.  Consequently,  an  approximate 
linearity  indicates   that    the    action,    alter   a    given 

time,  has  proceeded  to  a  greater  extent  than  if  it 

was  of  the  logarithmic  type.  It  is  certain,  then, 
that  a  true  logarithmic  action  could  not  approach 
linearity  owing  to  any  abnormal  decline  of 
catalytic  activity,  since  this  would  deflect  the  curve 
still  further  towards  the  horizontal  (time)  axis. 
It  should  be  emphasized  that  the  alisolutely  linear 
portion  of  our  curves  extends  well  beyond  the 
limits  of  experimental  error;  thus,  in  the  case  of 
various  hydrogcnations  in  presence  of  nickel,  the 
following  table  shows  the  relation  lietween  the  total 
absorption  of  hydrogen  obtained,  and  the  time 
taken,  to  the  absorption  of  hydrogen  and  time 
occupied  in  tracing  the  initial  completely  linear 
portion  of  the  curve  :  — 


Total 

Initial 

livilrogenation. 

linear  portion. 

t  n-aturated 
compound. 

Temp. 
°C 

Litres  H2  absorbed 

LitresJH,  absorbed 

in  nuns. 

in  nuns. 

Cottonseed  oil 

180° 

80-3 

73 

12-8 

17  7 

Linseed  oil 

18(1° 

22-9 

59 

10-4 

13-8 

140° 

190 

69 

9-3 

24-8 

230° 

22-7 

56 

9-9 

9-5 

Kthvl  cinnamate 

140° 

12-55 

29-7 

11-25 

23-4 

lsn 

12-55 

22-4 

10-25 

15-9 

A  net  hoi 

140° 

1315 

49-9 

7-50 

20-3 

.. 

180° 

13-40 

30-3 

1010 

18-6 

The  absolutely  linear  portion  may  thus  occupy  from 
40  to  over  80%  of  the  total  absorption  of  hydrogen, 
and  from  15  to  over  60%  of  the  total  time  occupied 
by  the  action. 

On  the  other  hand,  it  is  obvious  that  the  action 
could  not  possibly  express  itself  in  a  linear  form 
throughout  its  whole  course,  for  the  following 
reasons :  — 

(i.)  As  previously  pointed  out  (Proc.  Roy.  Soc, 
A.,  1919,  96,  137),'  the  diminution  of  the  amount 
of  unsaturated  compound  must  eventually  affect  the 
equilibrium 

-CH:CH  +  Ni  71  (-CH:CH-,  Ni). 

(ii.)  The  evidence  which  goes  to  show  (ibid.,  1919, 
96,  322)  that  the  action 

Ni+-CH,CH,-  ~  (Ni,  -CH.CH,-) 
^(Ni,  -CH:CH-)  +  H, 
although  feeble  at  180°  C,  is  in  certain  cases  suffi- 
cient to  permit  of  the  transference  of  hydrogen 
from  a  saturated  molecule  of  one  species  to  an  un- 
saturated molecule  of  another  indicates  that  the 
saturated  grouping — CH?.CH2 — when  present  in 
sufficient  concentration  (i.e.,  towards  the  close  of 
the  action)  may  commence  to  compete  with  the 
diminished  amount  of  unsaturated  compound  in 
the  equilibria  set  up  with  nickel. 

(iii.)  As  in  all  these  actions,  by-products  more  or 
less  toxic  to  the  catalyst  will  gradually  accumulate, 
and  tend  to  exert  a  definite  influence  (although  but 
small  in  the  hydrogenation  of  highly  purified  com- 
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pounds)  upon  the  activity  of  the  nickel  and  the 
speed  of  the  action. 

Many  investigators  in  this  field  have  employed  a 
closed  type  of  reaction-apparatus  from  which  no 
gas  escapes  during  the  action,  so  that  any  volatile 
products,  toxic  or  merely  inert,  must  accumulate  in 
the  system. 

Experiments  are  quoted  later  which  were  con- 
ducted with  the  same  apparatus,  but  in  which  the 
customary  method  of  operating  (with  a  free  passage 
of  hydrogen)  was  replaced  by  a  "  closed  "  system  in 
which  the  hydrogen  was  simply  drawn  in  to  replace 
absorbed  gas  as  the  action  proceeded.  The  results 
emphasise  the  extent  to  which  traces  of  gaseous  im- 
purities will  accumulate  when  a  relatively  large 
volume  of  hydrogen  is  absorbed  with  only  a  small 
closed  gas-space,  and  show  that  it  is  necessary 
under  these  conditions  to  pay  due  attention  to  the 
altering  concentration  of  hydrogen  in  the  gas- 
space. 

The  study  of  the  hydrogenation  of  some  synthetic 
ethylenic  compounds  has  been  undertaken  since 
these  substances  are  not  only  entities  themselves, 
but  are  more  easily  purified  than  the  glycerides  and 
possess  only  one  ethylenic  linkage.  The  compounds 
employed,  which  were  carefully  purified  by  frac- 
tional distillation  in  a  vacuum  before  hydrogenation, 
were:  ethyl  cinnamate,  C6H,.CH:CH.COOC„H5, 
and  anethol,  CH3O.CDH,.CH:CH.CH3.  For  com- 
parison with  our  present  data,  the  curves  (fig.  1) 
obtained  in  hydrogenating,  at  180°  C.  in  presence 
of  0'2%  of  nickel,  olive,  cotton-seed,  linseed,  and 
whale  oils  are  reproduced.  Olive  oil  contains  but 
little  linolein,  cotton-seed  about  50%  linolein  and 
25%  olein,  linseed  oil  about  20%  olein,  and  the 
remainder  mainly  linolein  and  linolenin,  whilst 
whale  oil  contains  too  complex  a  mixture  of 
glycerides  of  acids  of  varying  degrees  of  unsatura- 
tion  to  be  of  any  utility  for  the  present  purpose. 

I.     Hydrogenation    of    ethyl    cinnamate    and    of 

anethol  at  140°  and  180°  C. 

100  grms.  of  each  of  these  compounds  was  hydro- 

genated  in  presence  of  015  grm.  of  nickel  under 

conditions  comparable  to  these  in  the  hydrogena- 
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Fig.   2. 


tion  of  oils  (loc.  cit.),  a  flow  of  electrolytic  hydrogen 

of  50  litres  per  hour  being  maintained  in  all  cases. 

The  data  are  shown  graphically  in  fig.  2  (hydrogen 


absorbed  in  litres  as  ordinates  against  time  in 
minutes  as  abscissa?),  and  are  also  reproduced  in 
the  tables. The  latter  give  details  of  time  in  minutes 
(t)  and  hydrogen  absorption  in  litres  (i;),  with  the 
respective  constants  for  a  linear  relation  (K  =  vlt) 
and  for  a  unimolecular  action, 

K'=llt  log  V'/(V'-i>). 

V  represents  the  total  volume  of  hydrogen 
(measured  at  the  temperature  of  the  meter) 
required  to  saturate  100  grms.  of  the  organic 
compound. 

For  ethyl  cinnamate  (meter  temp.  19°)  V'  =  13-60, 
and  for  anethol  (meter  temp.  15-5°  C.)  V'  =  16-00. 

Ethyl  cinnamate. 


At  140°  C. 


At  180°  C. 


K\ 


K. 


2-8 

1-60 

5-5 

2-80 

8-1 

3-95 

11-2 

6-45 

14-1 

6-90 

17-2 

8-40 

20-3 

9-85 

23-4 

11-25 

26-5 

12-40 

29-7 

12-55 

0-536 
0-509 
0-488 
0-486 
0-490 
|p  4" 
0-485 
0-481 
0-468 
0-423 


00181 
0-0182 
00184 
00198 
00218 
00243 
00275 
00326 
00398 
00375 


31 
6-3 

9-5 
12-7 
15-9 
191 
22-4 


1-85 

410 

6-20 

8-25 

10-25 

11-95 

12-55 


0-597 
0-651 
0-653 
0-650 
0-645 
0-626 
0-560 


00204 
00247 
00278 
0-0318 
00383 
00480 
00497 


Anethol. 


At  14C 

'  c. 

At  180°  C. 

t. 

v. 

-1 

K\ 

v. 

K. 

K'. 

2-9 

0-60 

0-207 

00057 

2-9 

1-70 

0-586 

00168 

5-8 

1-70 

0-293 

00084 

60 

3-40 

0-567 

00173 

8-7 

2-90 

0-333 

0-0100 

91 

5-10 

0-560 

0-0185 

11-6 

410 

0-353 

00111 

12-3 

6-85 

0-557 

00197 

14-5 

5-25 

0-362 

00119 

15-4 

8-45 

0-549 

0-0212 

17-4 

6-35 

0-365 

00126 

18-6 

1010 

0-543 

0-0233 

20-3 

7-50 

0-369 

00135 

21-5 

11-50 

0-535 

00256 

23-2 

8-50 

0-367 

00142 

24-4 

12-75 

0-522 

0-0284 

26-1 

9-50 

0-364 

00150 

27-3 

13-30 

0-487 

00283 

291 

10-40 

0-357 

00157 

30-3 

13-40 

0-442 

00261 

320 

11-15 

0-348 

0-0162 

350 

11-90 

0-340 

00169 

38-0 

12-45 

0-327 

0-0172 

40-9 

12-80 

0-313 

0-0171 

43-9 

1300 

0-296 

00166 

46-9 

1310 

0-279 

00158 

49-9 

1315 

0-263 

0-0150 

II.  Hydrogenation  of  ethyl  cinnamate  and  anethol 
at  180°  C-"  closed  system." 

The  hydrogenations  at  180°  C.  were  next  repeated 
under  somewhat  different  conditions — the  usual 
exit  of  the  apparatus  was  connected  to  the  hydrogen 
supply  through  one  of  the  meters  (the  former  gas 
inlet  being  closed),  thus  connecting  the  gas-space 
above  the  hydrogenation  system  to  the  gas  supply, 
and  hydrogen  was  drawn  in  as  the  action  proceeded 
to  replace  that  which  had  been  absorbed. 

The  results  were  different  from  those  previously 
obtained  and,  when  plotted  (fig.  3),  were  found  to 
give  curves  frequently  closely  related  to  the  loga- 
rithmic type.  Experiments  were  made  in  each  case 
with  undried  hydrogen  and  with  hydrogen  passed 
over  a  long  layer  of  calcium  chloride  granules,  with 
numerical  results  as  given  on  next  page. 

These  results  are  typical  of  a  number  of  experi- 
ments; some  give  increasing  unimolecular  "con- 
stants," others  moderately  concordant  values,  and 
others  (notably  those  with  undried  gas)  give 
"  constants  "  which  eventually  decline  consider- 
ably. On  resuming  hydrogenation  by  the  con- 
tinuous gas-flow  method,  the  usual  approximately 
linear  graphs  were  obtained,  but  where  undried 
hydrogen  had  been  employed  the  rate  was  found 
to  have  declined — i.e.,  the  catalyst  had  lost 
activity. 


vol.  xxxix..  No.  o.]    ARMSTRONG   &   HILDITCH.— CATALYTIC  ACTION  AT  SOLID  SURFACES. 


123 


Kthyl  ciMSAMjme  (V  — 13-80.  nieUT  tcmrvratura  19°) 


|  hydrogen. 
(.  ».  K.  K-. 


I'udricd  hydrogen. 


4 
i. 
1U 
12 
II 
M 
18 
■J" 

U 
30 
35 


3-40 
665 

e-TO 
r-a 

853 
0-39 

10  14 

11  W) 

12-83 
12-88 


o-sso 

00173 

Q 

1-27 

0-0213 

0-577 

0-O2O2 

4 

2-49 

ii  OB 

0-0220 

0577 

0-0211 

0 

0-592 

0-0219 

0-5C5 

8 

0-557 

0-0218 

0-558 

10 

613 

0-513 

00206 

0-544 

0-0255 

12 

B  77 

0-481 

00199 

0-533 

15 

0-50 

0-433 

0-0183 

0-623 

20 

7-61 

0-370 

00171 

0-507 

20 

820 

0328 

00160 

0-470 

0-0381 

0451 

04409 

(i  128 

0041* 

0-368 

AHBTBOL. 


Dried   hv.ir 

teru-iup.  10°). 


1  mlried  livdrouon 
i\      16-00.  metai  temp.  16-5"). 


t. 

r. 

K. 

k  . 

1. 

v. 

, 

K". 

, 

0-77 

0-385 

00106 

2 

0-95 

047.-. 

00133 

4 

0-0120 

4 

1-65 

0-412 

00118 

A 

2  17 

ii  412 

0-0120 

0 

2  21 

0-368 

HOlllS 

8 

318 

0-397 

00119 

8 

0  :u 

00097 

10 

0-381 

0  0117 

10 

8  is 

0-318 

oooiio 

15 

604 

0-336 

00108 

15 

400 

0267 

0-0083 

20 

s-ot 

0-303 

00102 

20 

4-.-..K 

0-229 

7:: 

Ii  272 

00095 

25 

501 

0-200 

Hi  nil-,;, 

30 

740 

0-247 

00088 

30 

5-35 

0178 

IIOO.VJ 

35 

5-60 

0160 

00053 

40 

5-81 

0145 

10 

50 

6-13 

0126 

011012 

60 

0-36 

0106 

00037 

Opeh'v'closeo'  System 
anethol(a)i  ethyl  cinnamate  f£  cj 


O  tO  ZO 

Time  (minutes) 

Fig.  3. 

In  the  other  cases  no  perceptible  diminution  in 
rate  was  observed.  It  may  bo  added  that  auetliol 
was  observed  to  furnish  small  quantities  of  a  6olid 
crystalline  i-umpound  (at  present  under  inve 
tion)  as  well  as  the  normal  product  of  hydrogena- 
tion,  dihydroanethol,  when  treated  at  180°;  and 
.  1  ly  in  the  "closed"  apparatus.  Since  it  was 
I  to  eliminate  any  possible  action  other  than 
that    of    saturation    of    the    ethenoid    bond,    the 


remaining  experiments  were  confined  bo  the  case 
of  ethyl  cinnamate,  which  was  proved  to  yield  ethyl 
/3-phenylpropionate  quantitatively  both  at  180° 
and  14(t°  0. 

It  was  natural  bo  consider  whether  the  action  was. 
likely  to  proceed  by  ■  different  mechanism  merely 
liv  altering  the  mode  ol  admission  of  hydrogen  to 
the  system,  or  whether  the  small  amount  of  gaseous 
impurities  present  in  the  hydrogen  or  emanating 
from  tlic  organic  compound  diminished  the  concen- 
tration of  hydrogen  in  the  gas-space  notably. 

Ii  S  is  the  total  gas-space  available,  i  the  volume 
of  hydrogen  absorbed  at  time  '.  and  I*  the  per- 
centage of  hydrogen  in  the  gas  employed,  the 
volume  of  gaseous  impurity  in  tho  gas-space  when 
v  litres  have  been  absorbed  is  »(100- — 1')/!',  so  thai 
concentration  of  Ha  in  gas-space  at  time  ' 
P       /„       100-P         x 

-Too  s  (s  -     p     • "   ) 

Assuming  the  rate  of  absorption  is  proportional  to 

this  concentration, 

d»      KP        g  _  100-P. 

dt     100S      '  P      v) 

S  <&  P  are  constant  for  the  same  apparatus  and 
supply  of  hydrogen  so  that  this  may  he  written  in 
the  form 

do/dr  =  K"(V-t)) 
where  V  =  PS/(100— P),  i.e.=the  total  volume  of 
hydrogen  which   can  be  absorbed    before   the  ga6- 
space  is  completely  filled  with  impurities. 
Hence  K"  =  l/t  log  V»/V-t>). 
On  attempting  to  apply  this  hypothesis  to  results 
of  the  type  indicated  above,  it  was  found  that  in 
some  cases  more  hydrogen  had  been  absorbed  than 
the  value  V"  permitted,  possibly  in  consequence  of 
diffusion    in    the    connections    during    the    slower 
6tages  of  the  absorption. 

A  further  series  of  experiments  was  thereforo 
made,  in  which  carefully  dried  hydrogen  was  em- 
ployed as  before,  and  a  long  capillary  tube  inserted 
between  the  drying-tube  and  the  inlet  to  the 
hvdrogenation  apparatus. 

'It  was  calculated  that  a  flow  of  only  0-02  litre 
per  minute  through  the  capillary  employed 
required  a  linear  velocity  of  about  30  cm.  per  sec, 
so  that  back  diffusion  would  be  practically  sup- 
pressed. The  volume  of  the  gas-space  in  the  appara- 
tus was  measured,  allowing  for  the  volume  occupied 
by  100  grms.  of  ethyl  cinnamate  at  180°  C.  (120  c.c.) 
and  found  to  he  648  c.c.  This  volume  of  gas  at 
180°  C.  would  occupy  412  c.c.  at  15°,  the  tempera- 
ture of  the  meter  throughout  tho  next  series  of 
experiments. 

The  percentage  of  hydrogen  available  for  absorp- 
tion was  then  calculated  as  follows: — In  an  experi- 
ment X  litres  of  (dry)  hydrogen  had  been  absorbed. 
A  sample  of  the  gas  in  the  gas-space  was  then 
extracted  and  analysed,  and  from  the  percentage 
of  hydrogen  (p)  the  volume  of  hydrogen  in  the 
vessel  was  found  (x  litres) 

Whence,      %   H2=     ^OT    =P 

so  that  the  total  volume  required  to  fill  tho  beaker 
space  completely  with  gaseous  impurity  (=V)  = 
0'412P/(100— P)  litres.  Obviously,  this  expression 
takes  account  of  impurities  originally  in  the 
hydrogen  and  of  those  resulting  from  the  organic 
compound,  and  is  only  strictly  valid  if  we  can 
assume  that  the  latter  accumulate  in  the  same  way 
as  tho  former. 

It  was  found,  however,  that  the  residual  gas 
generally  contained  2—3%  C03,  4—10%  calculated 
as  CH,  &  40—60%  H„  so  that  the  bulk  of  the 
impurity  was  nitrogen,  evidently  from  the  original 
hydrogen.  The  "organic"  gaseous  impurities  are 
therefore  relatively  small  in  comparison  with  the 
nitrogen. 
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Experiments  were  then  made,  using  the 
"  closed  "  apparatus,  with  100  grms.  of  ethyl 
cinnamate  and  0"15  grm.  of  nickel  in  each  case, 
employing  dried  gas  from  four  different  cylinders 
of  electrolytic  hydrogen,  with  the  capillary  tube 
inserted  to  eliminate  back-diffusion. 

The  next  table  contains  the  results  obtained, 
giving 

t,  v,  and  K.  =  v/t  as  in  the  previous  cases. 

K',  the  "  unimolecular  constant  "  calculated  with 
respect  to  the  total  hydrogen  absorbable  by  the 
ethyl  cinnamate  present  (V'  =  13'40  at  15°). 

p,  the  percentage  of  hydrogen  in  the  residual  gas. 

P,  the  effective  percentage  of  hydrogen  calculated 
as  shown  above. 

K",  the  "unimolecular  constant"  calculated 
with  respect  to  the  total  hydrogen  absorbable  when 
the  accumulated  impurities  would  occupy  648  c.c. 
at  180°  (or  412  c.c.  at  15°)  (V"  calculated  from  P  as 
described). 

The  extreme  variability  of  V"  as  P  increases  from 
98%  upwards  is  to  be  emphasised,  and  is  a  conse- 
quence of  the  asymptotic  nature  of  the  curve  corre- 
sponding to  V"  =  0-412  P/C  (100-P).  (V"  becomes 
OOwhen  P  =  100%). 


creases  (in  the  above  series  thev  would,  of  course, 
be  constant  for  V"  =  1340,  i.e.,  "effective  %H2"  = 
97-0); 


Cy- 
linder. 

t 

V 

K. 

K'.           p. 

P. 

V" 

K» 

No.  1 

2 

1-50 

0-750 

0-0258 

75-8 

99-21 

51-78 

0-0064 

4 

2-78 

0-695 

00253 

0-0060 

6 

413 

0-688 

0-0267 

00060 

8 

5-33 

0-666 

00275 

0-0059 

10 

6-62 

0-662 

0-0296 

00060 

12 

7-80 

0-650 

00315 

00059 

14 

900 

0-643 

00345 

00059 

16 

1003 

0-627 

00375 

0-0059 

18 

1101 

0-612 

0-0416 

0-0058 

20 

11-89 

0-595 

0-0474 

00057 

22 

12-39 

0-563 

0-0510 

00054 

24 

12-47 

0-520 

0-0483  1 

IHIU50 

No.  2 

2 

0-94 

I)  1711 

0-0158  i    65-1 

98  47 

26-52 

0-1)078 

4 

2-25 

0-562 

0-0200  1 

0-0096 

6 

3-36 

0-560 

00209 

00098 

8 

4-36 

0-545 

0-0214 

00097 

10 

5-28 

0-528 

00218 

0-0096 

12 

6-20 

0-517 

0-0225 

II  1  H  M.  It". 

14 

710 

0-507 

00234 

00097 

16 

7-90 

0-494 

0-0242 

00096 

18 

8-67 

0-482 

00251 

00096 

No.  3 

2 

0-88 

0-440 

00115  1    46-4 

98-27 

23-40 

00083 

4 

2-21 

0-552 

0-0196 

00108 

6 

3-57 

0-595 

0-0207 

00120 

8 

4-78 

0-597 

00239 

00124 

10 

5-90 

0-590 

00252 

0-0126 

12 

7-08 

0-590 

00272 

00130 

14 

812 

0-580 

0-0289 

00132 

16 

904 

0-565 

0-0305 

n  in;;- 

18 

9-96 

0-553 

00329 

00134 

20 

10-78 

0-539 

00354 

00134 

22 

11-44 

0-502 

00379 

0-0133 

24 

1214 

0-501 

0-0428 

0-0132 

26 

12-52 

0-482 

00455 

0-0128 

No.  4 

2 

0-89 

0-445 

00150  1    36-6 

97-89 

19-11  |    0 

4 

213 

0532 

0-0188  1 

00128 

6 

3-24 

0-540 

0-0200 

0-0134 

10 

5-08 

0-508 

0-0207 

0-0134 

12 

5-94 

0-495 

0-0211 

00135 

14 

6-76 

0-483 

00218 

0-0135 

16 

7-43 

0464 

00219 

00134 

18 

8-15 

0-453 

00226 

00134 

20 

8-78 

0-439 

0-0231 

25 

10-07 

0-403 

00242 

0-0130 

32 

11-45 

0-358 

0-0262 

0-0124 

40 

12-27 

0-307 

0-0268 

0-0112 

It  is  deduced  that:  — 

(i.)  The  excellently  concordant  values  of  K"  show 
that  the  curves  obtained  in  a  "  closed  "  apparatus 
are  a  measure  of  the  diminishing  concentration  of 
hydrogen  in  the  gas-space,  and  have  no  bearing 
on  the  mechanism  of  the  actual  hydrogenation ; 

(ii.)  With  increasing  purity  of  hydrogen  the  ratio 
v/t  approaches  the  mainly  linear  type  always 
obtained  in  the  hydrogenation  of  pure  compounds 
with  continuous  passage  of  hydrogen ; 

(iii.)  The  values  of  K'  increase  throughout,  but 
tend  to  become  more  concordant  as  the  purity  de- 


Oi-cf-vff'esv 


Fig.   4. 


(iv.)  As  the  purity  of  the  hydrogen  and  the  speed 
of  the  action  (measured  by  v[t)  increase,  the  abso- 
lute values  of  the  constants  K"  fall ;  this  is  simply 
the  mathematical  expression  of  the  fact  that  the 
"  rate  of  reaction  "  really  measured  is  that  at 
which  the  gas-space  is  being  filled  with  gases  other 
than  hydrogen — the  rate  being  smaller  the  purer 
the  hydrogen. 

The  data  given  in  this  paper  therefore  show 
that:  — 

(i.)  with  free  passage  of  hydrogen  an  ethylenic 
compound  is  hydrogenated  in  the  liquid  state  at  a 
rate  which,  for  more  than  half  of  the  complete 
action,  is  independent  of  the  concentration  of  the 
unsaturated   compound 

(ii.)  in  a  closed  system,  the  rate  is  governed  by 
the  decreasing  concentration  of  the  hydrogen  above 
the  liquid,  caused  by  the  accumulation  of  gaseous 
impurities  from  the  hydrogen  and  (to  a  less  extent) 
from  the  organic  compound. 

The  additional  facts  now  brought  forward  appear 
considerably  to  strengthen  the  theory  that  cata- 
lytic hydrogenation  may  be  represented  by  the 
scheme :  — 

-CH:CH-+Ni   ^(-CHlCH-,   Ni) 

(relatively    fast   equilibrium   in    the   general   sense 
indicated  by  size  of  arrows). 

(-CH:CH-,Ni)  +  H2  ^   (-CH:CH-,Ni,  H2) 
►  -CH2CH2-+Ni 

(relatively   slow,    measurable   action). 

It  is  plain  that  progressive  alteration  of  the 
hydrogen  concentration  must  affect  the  rate  at 
which  the  second  phase  of  the  change  proceeds. 

In  conclusion,  without  attaching  undue  finality 
to  Irving  Langmuir's  suggestive  view  that 
"adsorption"  is  conditioned  by  a  single  layer  of 
molecules  held  at  a  surface  by  forces  which  are 
none  other  than  chemical  in  nature  (J.  Amer.  Chem. 
Soc,  1916,  38,  2221 ;  1918,  40,  1361),  it  may  be  stated 
that  this  view  of  adsorption  is  indistinguishable 
from  unstable  chemical  combination  of  the  kind 
which,  according  to  our  view,  is  concerned  in  the 
mechanism  of  catalysis  of  organic  compounds  at 
the  surface  of  metals  or  metallic  oxides,  and  which 
sixteen  vears  ago  was  similarly  used  by  one  of  us 
(Proc.  Roy.  Soc,  1904,  73,  500)  to  explain  the 
hydrolytic  action  of  colloidal  enzymes. 

We  would  add  an  expression  of  our  indebtedness 
to  Mr.  J.  Allan  for  criticism  and  general  discussion 
of  the  results  obtained  throughout  the  progress  of 
these  experiments. 
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THE    ACCELERATION  OF    Vll.i   LNI8ATION. 

HV   n.   I.   TWls.s    i\n  B.    V.   Hltv/.IKR. 

Three  methods  are  available  (or  the  speeding-up 
of  tin-  vulcanisation  process:  (1)  raising  the  tem- 
perature, (8)  increasing  the  proportion  of  sulphur 
relative  to  rubber.  (3)  introducing  an  accelerator. 

E;j>  at  "/  I i  in  in- 1 nil  ui •■>■ . 

The  effect  of  alteration  <>t  temperature  is  similar 
to  that,  for  other  chemical  reactions,  the  tempera- 
ture coefficient  being  between  "2  and  3  (for  10°  C). 
The  suggestion  lias  been  made  that  some  accelera- 
tors, lead  oxide  in  particular,  arc  not  genuine 
catalysts,  but  that  they  merely  react  with  part  of 
the  sulphur  with  evolution  of  heat,  thereby  raising 
tin'  temperature  of  the  reacting  mass  above  that 
.■I  the  surrounding  heating  medium  (Seidl,  Qummi- 
Beit.,  1911.  25.  710,  748).    The  insufficiency  of  this 

explanation  is  evident  from  the  fact  that  such  an 
effect  should  lie  almost  negligible  at  the  surface  of 
the  rubber  in  contact  with  the  moulds,  whilst  in 
the  interior  it  would  bo  marked;  thick  slabs  also 
would  vulcanise  much  more  rapidly  than  thin 
sheets;  both  these  consequences  of  the  theory  are 
contrary  to  experience.  It  is  quite  possible,  how- 
ever, that  many  vulcanisation  accelerators  do  exert 
a  slight  thermal  effect  in  addition  to  their  purely 
catalytic  influence. 

The  curves  given  in  Fig.  1  represent  results  of 
some  of  our  experiments  as  to  the  rat*  of  vulcanisa- 
tion at  temperatures  ranging  from  138°  ('  (35  lb. 
steam  pressure)  to  168°  C.  (95  lb.)  for  a  mixture  of 
pale  crepe  rubber  (90)  and  sulphur  (10);  the  corre- 
sponding curves  for  128°  C.  will  be  found  in  Fig.  I. 
Pale  crepe  rubber  was  chosen  as  showing  greater 
uniformity  in  rate  of  vulcanisation  than  other 
forms  of  rubber,  and  was  taken  as  tar  as  possible 
from  one  case.  For  the  introduction  of  the  sul- 
phur a  stock  mixing  of  sulphur  with  approximately 
an  eq,ual  weight  of  rubber  was  used;  tne  composi- 
tion of  this  mixture  was  checked  by  analysis,  and 
the  correct  proportion  weighed  out  for  mixing  with 
the  remainder  of  the  rubber.  In  this  way  the 
almost  inevitable  loss  of  sulphur  dust  during  the 
customary  method  of  mixing  was  avoided. 

The  progress  of  vulcanisation  may  be  followed  in 
at  least  three  different  ways:  (a)  by  the  combina- 
tion of  sulphur;  (b)  by  the  gradual  decrease  in  the 
extensibility  of  the  rubber  at  a  definite  load  (or  in- 
crease of  the  load  necessary  to  produce  a  definite 
elongation)  ]  within  the  range  of  the  experiments  in 
this  paper,  this  shows  a  roughly  rectilinear  rela- 
tionship with  the  period  of  vulcanisation.  Unfor- 
tunately, this  method  is  influenced  to  a  greater 
extent  than  either  (n)  or  (c)  by  the  mechanical 
treatment  of  the  rubber  during  mastication  and 
the  subsequent  mixing  operation,  increased  work- 
ing or  heating  having  a  tendency  to  exaggerate  the 
risibility  figure.  The  approximation  of  the  curve 
traight  line  and  the  close  proximity  of  exten- 
sibility values  for  duplicate  samples  (see  p.  130  t) 
are  evidence  of  the  considerable  degree  of  accuracy 
attainable  with  careful  working.  For  the  pur- 
pose of  comparison  between  different  samples  an 
elongation  of  f>i>0  ('including  the  original  length) 
at  n  load  of  (15  kilo,  per  sq.  mm.  has  been  arbi- 
trarily   assumed     as     a    standard     throughout    this 

paper;     (e)    bv    the    time    required    to    produce 

maximum  tensile  strength. 

The  last  method,  although  of  less  importance 
than  might  be  expected  in  technical  practice,  is  of 
considerable  value  in  experimental  work  as  supply- 
ing a  convenient  and  rapid  method  for  comparing 
■  of  vulcanisation,  e.ff.,  of  different  rubbers  or 
at    different    temperatures,    the    maximum    tensile 


strength,  determined  within  three  days  of  vulcani- 
sation, being  observed  with  a  product  containing 
approximately  5      of  combined  sulphur  calculated 

On    the  rubber.      The    actual   value  of    the  breaking 

strength  of  a  rubber  test  piece  is  always  more  or 
less  fortuitous;  however,  as  vulcanisation  beyond 
j  the  condition  necessary  for  the  attainment  ol 
the  maximum  strength  causes  a  verj  rapid  weaken- 
ing, the  position  ol  the  maximum  is  relatively 
easily  determined.    The  peaked  curves  m  Pig.   I 

indicate  the  position  of  the  maximum  rather  than 
the  actual  magnitude  ol    the  values. 

It  will  be  observed  that  the  temperature  co- 
efficient manifests  no  tendency  to  any  regular  in- 
crease or  decrease  with  rise  of  temperature,  the 
mean  value  calculated  (by  all  three  methods  of 
comparison)  from  the  figures  represented  in  the 
curves  for  the  rubber-sulphur  mixture  at  128°  to 
168°  0.  approximating  to  2'3.*  Thi9  appears  to 
indicate  that  the  allotropic  forms  ordinarily 
present  in  molten  sulphur  in  relative  proportions 
dependent  on  the  temperature,  must  possess  equal 

or  at  least  comparable  vulcanising  activity  (see 
Twiss,  Annual  Report,  1919,  4,  p.  3l!7). 

The  extent  to  which  the  vulcanisation  period  in 
technical  work  can  be  reduced  by  raising  the  tem- 
perature is  limited  by  various  considerations,  not 
the  least  of  which  is  the  poor  thermal  conductivity 
of  rubber  and  the  consequent  danger  of  unequal 
heating,  involving  local  irregularities  in  the  degree 
of  vulcanisation. 

Increase  of  proportion  of  sulphur. 

Many  old  compounding  ingredients  and  specifics 
of  the  rubber  trade,  often  bearing  fanciful  names, 
contained — undeclared — considerable  proportions 
of  free  sulphur;  mixtures  of  sulphur  with  various 
waxes  and  also  with  antimony  sulphide  may  be 
quoted  as  better  class  examples.  As  the  rate  of 
vulcanisation  of  rubber-sulphur  mixings  containing 
less  than,  roughly,  10%  of  free  sulphur  is  directly 
proportional  to  the  percentage  of  free  sulphur,  the 
effect  of  such  additional  sulphur-containing  ingre- 
dients on  the  rate  of  vulcanisation  is  obvious,  and 
to-day   is  commonly  realised. 

For  experimental  work  on  the  relative  rates  of 
vulcanisation  of  different  rubbers  or  on  the  effect 
of  various  catalysts,  the  selection  of  a  mixture  of 
rubber  and  sulphur  containing  as  much  as  10%  of 
the  latter  is  advisable,  not  only  because  this  quan- 
tity is  more  than  sufficient  to  permit  the  progress 
of  the  change  to  well  beyond  the  characteristic 
maximum  strength,  but  also  because  it  is  suf- 
ficiently high  to  reduce  in  extent  any  disturbance 
arising  from  slight  inaccuracies  in  the  proportion 
of  sulphur  present.  The  possibility  must  always 
be  borne  in  mind,  however,  that  the  activity  of 
an  accelerator  may  possibly  be  influenced  by  the 
proportion  of  free  "sulphur  simultaneously  present. 

Use  of  a  catalyst. 
Almost  all  basic  substances  can  act  as  catalysts 
to  tho  vulcanisation  process,  e.g.,  magnesium 
oxide,  lead  oxide,  lime,  sodium  hydroxide,  potas- 
sium hvdroxide,  and  also  substances  such  as 
sodium  amide,  potassium  glyceroxide  and  sodium 
phenoxide,  which,  by  interaction  with  the  traces 
of  water  invariably  present  in  rubber,  are  able  to 
give  rise  to  alkalis  or  bases;  typical  examples  of 
organic  accelerators  are  piperdine,  quinine  (the 
crude  alkaloid  mixture  known  as  "  qumoidine 
is  commonly  used),  aniline,  naphthylamine, 
p-phenylenediamine,  bexamethyknetotrajnine, 

anhydroformaldehydeaniline,        henzylidineaniline, 
aldehyde-ammonia,  and  simple  carbon  bisulphide  or 


•  On  account  nf  the  Inconveniently  r.ci.id  progress  of  vnlcanlsUlon 
at  168°  C  ancj  il-  »lnwii(-"  at  l-»  <■'.  tl'"  measurements  at  i:i»'  I 
to  158'  C."  are  possibly  to  he  preferred  ;  a  mean  value  of  2-6  la  then 
obtained  for  the  temperature  nwiffldimt 
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carbon  dioxide  derivatives  of  the  amines,  eucli  as 
dimethylammonium  dimethylcarbamate,  the  corre- 
sponding dimethyldithiocarbamate  and  thiocarb- 
anilide.  Compounds  containing  a  nitrosp-group 
substituted  into  an  aromatic  cyclic  nucleus  are  also 
effective  catalysis,  the  best  known  example  being 
p-nitrosodimethylaniline.  Clearly  tliere  is  a  wide 
range    of    possible    accelerators    of    these    various 
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types.*  In  this  connection  there  must  also  he 
mentioned  the  possibility  of  forming  catalysts  in 
rubber  during  its  production.     If  the  wet  rubber 

*  The  presence  of  nitrogen  in  all  such  organic  catalysts  of  vul- 
canisation aids  their  detection  in  rubber.  The  organic  accelerate* 
to  a  considerable  extent  will  pass  into  solution  on  prolonged  extrac- 
ti  -n  with  acetone  and  the  extract  consequently  will  Bhow  an  ab- 
normally  high   percentage   of  nitrogen. 
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clol  iii-liK  coagulated  from  the  latex.  is  kept 
for  several  days  before  being  rolled  ana  washed, 
partial  decomposition  of  the  nitrogenous  con- 
stituents ol  the  retained  sernm  <.'i.  m  with  the 
formation     ol     organic     bases.     The  act 

eliminated  by  the  subsequent  rolling  and  washing, 
-■>  that  the  resulting  rubber  exhibit-  exceptionally 
rapid  vulcanisation. 

A^  i*  illustrated  clearly  l>\  our  results  in  Fig.  I, 
the  curve  representing  the  rate  ol  combination  ol 
rubber  and  Bulphur  does  not  follow   the  course  i  \ 
pected  from  n  simple  chemical  reaction,  but,  with 
ran  than   in       ol    free  sulphur,    is   approximately 

bilinear  until  the  almost  complete  exhaustion 
ol  the  sulphur  (Spence  and  Young,  this  J..  1911, 
B17;  1912,  81,  785).  rhia  is  probably  to  be  ex 
plained  l>v  the  occurrence  ol  autocatalysis ; 
with   mixtures  ol    rubber  and   Bulphur  containing 

e  than    10      of  ili<'  latt  ir.  i  he  progress  of  the 
fixation  ol    sulphur  follows  the  sinuous  8  course 
which  i>  commonly    regarded   as  characteristic   ol 
an  autocatalytic   p  Bkellon,   Rubber  Indus- 

try,   I'M  i,    17:';    van    Iteraon,   Comm.    Netherlands 

t.   [nst.  for  Advising   Rubber  Trade,    1916,  7. 

■_M7i.     In    th.  an    artificial   catalj  -i , 

therefore,  the  compensation   relation   between   the 

the    disappearance    ol    sulphur    and   the 

lit  of  tin'  increasing  catalytic  effect  may  be 
disturbed,  so  that  the  fixation  of  sulphur  u<>  longer 
follows  a  rectilinear  course  (van  [terson,  loe.  eit.). 
Although  the  results  as  to  the  rate  of  vulcanisa- 
tion of  ;i  .simp].-  sulphur  mixing,  a.s  decided  by 
these  three  methods,  are  comparable,  in  tli,'  pre- 
sence oi  an  extraneous  catalyst,  ilns  is  not  neces- 
sarily -.•.  The  chemical  action  of  sulphur  on  the 
rubber  induces  the  physical  alterations  which  con- 
stitute the  advantage  to  be  gained  by  vulcanisa- 
tion, but  the  chemical  and  physical  processes  are 
not  necessarily  Btrictly  proportionate,  and  some 
elerators  "  influence  one  more  than  the  other. 
In  the  presence  ol  certain  accelerators  the  physical 
or  mechanical  alteration  is  disproportionately 
rapid,  and  the  tensile  strength  attains  its 
maximum*  at  a  coefficient  of  vulcanisation  (combd. 
sulphur  x  100  +  rubber)  well  below  the  normal 
value  of  5  (see  p.  130  i). 

Other    accelerators,    on    the    other    hand,    reduce 

the  sharpness  oi  th,-  optimum,  so  that  the  peak 
of  the  curve  is  less  pronounced.  In  yet  other 
■  the  catalyst  may  give  rise  to  a  vulcanised 
rubber  with  an  abnormal  extensibility  relative  to 
it-  coefficient  of  vulcanisation.  Most  of  them,  but 
not  all.  by  reducing  the  time  of  heating  necessary. 
cause  the  production  of  a  rubber  with  a  higher 
tensile  strength  than  would  l>c  obtained  by  more 
tardy  vulcanisation  at  the  same  temperature  with- 
out the  catalyst,  and  in  this  direction  reduction 
of  the  time  of  vulcanisation  l>y  using  an  increased 
percentage  of  sulphur  can  have  a  similar  effect 
i  \  .in  Rossem,  loe.  i  it.,  p.  210). 

The  effectiveness  of  one  of  the  above-named  or- 
ganic catalysts,  VI-..,  aldehyde-ammonia,  is  demon- 
strated by  the  accompanying  curves  ((Figs.  2-0) 
representing  the  results  of  experiments  made,  like 

en   in  the  earlier  curves,   with  a   mixture 
of    pale  crepi     and    sulphur    (90:  10),    at    various 

tempi  Fi 148    C.  <">|   lb.  steam  pressure) 

downwards,  in  an  oil  hath  vulcaniser.  Even  at 
I  concentration  of  1%  the  elFecl  i-  Still  clearly 
observable  while,  with  1  .  vulcanisation  occurs  bo 
lily  as  to  be  possible  in  a  reasonable  period  at 
108°  (  -  than  5  lb.  steam  pressure;  Fig.  7, 


Ihe  « Ilcd  "  technical  optimum  "  "f 

TailiBiili  ii  i-.ii  i.<r  u  la,  1 1  the  ronrspondinK  roefflctenl  ol  vulcai 

Hi 
i    ii  i  In   technical 

wilt    than   thr 

type  ol  mixing  used  above. 


ind.,,1.    records   the  progress  of   vulcanisation   at 
08    J        It   will  be  seen   that   the   temperature  co- 

effii  tent   calculate!   i,v   the    in t    the   Bpeed   ol 

"'.  i  ioii    at     intervals    oi    10      ('.    from    108 '    to 

-  practical!]/  the  same  at  /"/■  the  reaction   in 

an  artificial  catalyst  (p.  I2">  x),  the 

due  for  the   accelerated    mixings   repre 

111    I  2-6   being  'Ji.     This   observation 

militate-  against    the  behei  ol   -.one   investigators 

in   tins   Held   that   vulcanisation  catalysts  are   not 

Kes  able  to  expedit  i  vulcanisation,  but  that 
during  the  early  stages  ol  the  procce  th.  ■•,  combine 
with   sulphur,    giving    rise    t,,    substances    which 

i  the  desired  activity.  Tins  view  may  be 
correct  in  certain  cases,  but  evidently  cannot  be 
accepted  generally  For  all  \  ulcanisation  catalj 
The  average  values  of  the  coeffii  ienl  « il  Ii  the 
various  proportions  oi  accelerate]  are  given  in  the 
table :  — 

Average   Temperatun   Coefficient. 


Proportion  ol 

(108  - 

(Us  . 

Ills-           ,| 

Nil 

(128  - 

;m  Selerator. 

148   C.) 

148   C.) 

i  18    0.)  Us   C.) 

L68   C.) 

lofl  ttin  ■ 

in)  Combination    with 

sulphur 

2-4 

2  :: 

2'  1 

2-3 

■1  A 

(b)  RIoDgation    at   0-5 

kilo,  per  eq,  mm.  . 

£•5 

2v 

2  5 

2-4 

2-3 

(-1    Maximum       lnr  i|, 

strength 

2-5 

26 

2-2 

2-5 

2-4 

Ii  is  a  striking  fact  that  although  the  individual 
\alues  of  the  temperature  coefficient  between  108° 

and  148°  C.  without  exception  oscillate  closely 
•>> t  the   mean   value  of  2'4,   the  interval  9E 

,'."S     V-   s'1,ms  :l  much  greater  value  exceeding  5'0. 

This  is  doubtless  due  to  the  melting  of  the  sulphur 
between  these  two  latter  temperatures,  the  normal 
melting  point  being  lowered  under  the  obtaining 
conditions.  This  observation  supplies  a  confirma- 
tion of  the  argument  on  page  12-">t  as  to  the  com- 
parable effectiveness  of  the  various  allotropic 
forms. 

The  fact  observed   above,  that  the   temperature 

coefficient  possesses  comparable  values  tor  mixings 
with  and  without  an  artificial  catalyst,  appears 
from  other  results  in  our  possession  to  be  a  general 
one  for  all  catalysts.  This  Facilitates  the  repre- 
sentation of  the- relative  effectiveness  of  different 
catalysts  by  means  of  a  numerical  factor.  A  factor 
representing  the  ratio  of  the  respective  periods  of 
vulcanisation    required    for    the    attainment   of  a 

definite  state  of  vulcanisation  in  a  rubber-sulphur 
mixing,  with  and  without  a  definite  proportion  of 
accelerator,  will  bo  independent  of  the  tempera- 
ture; it  will  be  essentia]  that  this  comparison  be 
made  at  a  stage  of  the  vulcanisation  process  when 
the  mixture  still  contains  a  considerable  propor- 
tion of  uncombined  sulphur.  The  resulting  "  ac- 
celeration factor  "  may  differ  according  to  which 
of  the  three  possible  criteria-  percentage  oi  com- 
bined sulphur,  maximum  tensile  strength  and  ex- 
ten  ability  at  definite  load  is  taken  as  fixing  a 
definite  st-,te  of  vulcanisation.  In  the  case  of  the 
accelerator  used  in  the  experiments  now  quoted, 

the    behaviour    may     be    described    as    normal,     all 

three  methods  giving  comparable  results.  The 
effectiveness  calculated  in  this  way  for  the  acceler- 
ator  at   various   concentrations    and   at   different 

temperatures    i,   given    in    the  following    table;    the 

figures  in  each  case  represent  the  mean  of  the 
values  obtained  bj  the  three  different  methods  for 
the  i  omparison  ol  rate  of  \  ulcanisal  ion. 

Stated  otherwise,  the  presence  of  },  ;,  ].  and  1  [ 
respectively  of  the  accelerator  increases  the  rate  oi 
vulcanisation  al  any  ordinary  vulcanising  tem- 
perature to  17,  3,   ■">.   and   V!   times  the   normal.      A 
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"  Acceleration  factor." 
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Fig.  8.  The  slight  divergency  (from  the  course  of 
the  smooth  curve)  of  the  points  for  the  lower  per- 
centages is  doubtless  due  to  the  relatively  greater 
effect  of  the  inevitable  small  loss  of  accelerator  by 
vaporisation  during  the  mixing  operation. 

Fig.  9  includes  curves  showing  the  relative 
effectiveness  of  isomeric  substances,  viz.,  m-  and 
p-phenylenediamine  as  accelerators.  The  meta- 
compound  is  notably  less  active  than  its  para- 
isomeride.  It  is  of  interest  to  note  that  the  effec- 
tiveness of  these  two  substances  towards  vulcanisa- 
tion falls  in  the  same  order  as  their  affinity  con- 
stants as  determined  by  Bredig  in  1894.  The  low 
value  of  the  coefficient  of  vulcanisation  at  the 
maximum  tensile  strength  of  the  p-phenylene- 
diamine  mixing  will  also  be  noticed.  The  absence 
of  points  on  the  extensibility  curve  beyond  a  co- 
efficient of  4  is  due  to  the  samples  concerned  being 
over-vulcanised  and  too  weak  for  the  test. 

In  Fig.  10  are  given  the  results  of  tests  on  four 
different  occasions  and  with  three  separate  mix- 
ings, containing  1%  of  m-phenylenediamine ;  they 
are  of  importance,  particularly  in  the  extensibility 
section,  as  demonstrating  the  compatibleness  of 
figures  obtained,  even  in  independent  experiments, 
with  the  standardised  conditions  adopted  in  this 
investigation.*  The  "  acceleration  factor  "  for  m- 
phenylenediamine,  calculated  from  the  results  in 
Fig.  8  has  a  mean  value  of  approximately  1'5;  for 
p-phenylenediamine  judged  by  the  physical 
methods  the  factor  is  approximately  3'3,  whereas 
the  rate  of  combination  with  sulphur  indicates  a 
value  of  only  3'0. 
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graphic  representation  of  this  result  as  to  the  re- 
lation between  the  proportion  of  the  accelerator  in 
question     and     the    effect    produced    is    given     in 


*  In  these  an  1  the  previous  experiments  vulcanisation  was 
effected  by  immersing  the  mixed  rubbor.  enclosed  in  suitable 
moulds,  in  oil  at  the  reiulrel  constant  temperature 
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Mixed  Catalysts. 

The  effectiveness  of  ;>  mixture  of  catalysts  in  an 
ordinary  chemical  reaction  is  well  known  not  to 
coincide  invariably  with  the  sum  of  the  effects  pro- 
duced by  each  independently.  This  peculiarity  is 
also  observable  with  vulcanisation  catalysts  (nit- 
mar.  Gummi-Zeit.,  1915,  29,  424).  Lead  oxide  with 
magnesium  oxide,  and  p-nitrosodimethylaniline 
with  aniline  or  one  of  its  homologues,  are  cases 
which  have  already  been  quoted  in  the  literature. 


j-4       —    m-P^jley  diar^f^^uip'c  [-50M  ■ 
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Fig.  10. 


A  related  phenomenon  probably  is  also  the  power 
of  zinc  oxide,  which  alone  docs  not  accelerate  vul- 
canisation, to  increase  considerably  the  effective- 
ness of  other  organic  catalysts  such  as  hexamethyl- 
enetetramine  and  thiocarbanilide  (soe  Figs.  11 
and  12).  As  the  latter  by  itself  is  practically  inert, 
we  have  the  interesting  case  of  a  mixture  of  two 
inactive  substances  exerting  a  distinct  accelerat- 
ing effect.  In  other  cases  we  have  found  two  vul- 
canisation catalysts  to  be  "  incompatible  "  in  the 
sense  that  the  effectiveness  of  the  more  active 
catalyst  is  actually  decreased  by  the  presence  of 
the  other. 

As  has  been  intimated  already,  110  acceptable 
general  explanation  is  yet  possible  as  to  the  mode 
of  action  of  vulcanisation  catalysts.  In  addition 
to  the  theories  already  mentioned,  others  have  also 
been  proposed.  An  observation  of  considerable  in- 
terest in  this  collection  is  that  rubber  in  solution 
or  wetted  with  benzene  becomes  vulcanised  by  suc- 
cessive treatment  with  sulphur  dioxide  and  hydro- 
gen sulphide  at  the  ordinary  temperature 
(Peaehey,  this  J.,  1919,  688a).  This  reaction  ap- 
pears to  be  very  suggestive  in  connection  with  the 
action  of  vulcanisation  catalysts.  None  of  the 
three  modifications,  SA,  S,«,  and  S.t  present  in 
liquid  sulphur  appears  to  be  in  possession  of  ex- 
ceptional chemical  activity  towards  rubber  (see 
above),  but  there  is  evidently  a  possibility  that 
there  is  capable  of  existence  yet  another  form  of 
sulphur  of  much  greater  vulcanising  power.  Such 
a  view,  needing  considerable  modification  how- 
ever, has  already  been  tendered  (Dubosc,  India- 
rubber  World,  1918,  59,  78;  1919.  59,  248),  but  the 
scope  for  investigation  in  this  direction  is  enorm- 
ous; indeed,  the  evidence  available  as  yet  is  in- 
sufficient even  to  exclude  the  possibility  that  vul- 
canisation accelerators  may  activate  the  rubber 
and  not  the  sulphur. 

We  are  pleased  to  acknowledge  the  valuable  as- 
sistance of  Sir.  C.  W.  H.  Howson,  B.Sc,  in  con- 
nection with  the  experimental  work  recorded 
above,  and  our  indebtedness  to  the  Dtinlop  Rubber 
Co.,  in  particular  to  Mr.  J.  V.  Worthington, 
Technical  Superintendent  and  Director,  for  per- 
mission to  publish  this  paper. 
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BE8SABGHE8  ON  COAL.t 

Pari  II. — .In  investigation  of  certain  coking  coals: 
A  theory  of  coking. 

DY    8.    HOY    lLLl.NliWOIlTH,   B.SO.,   K.I.C.,   A. B.C. 8. 

The  various  theories  that  have  been  advanced 
from  time  to  time  to  explain  the  phenomena  accom- 
pauwng  ''K'  production  of  coke  from  coal  are  re- 
viewed by  V.  It.  I^ucs  in  Chapter  8  of  "The  Car- 
bonisation of  Coal"  (,1912).  The  author  states: 
"  Most  observers  look  upon  the  luting  body  in  the 
coal  as  tar  residues."  Wedding  differs  from  this 
view  and  attributes  the  production  of  coke  to  the 
deposit ion  of  carbon  within  the  mass  of  coal  by 
virtue  of  the  destruction  of  gaseous  hydrocarbons. 
Donath  and  others  consider  that  the  production 
of  a  coke  is  due  to  internal  change  in  the  nature 
of  the  carbon  molecule.  Lewes  advanced  the  opin- 
ion that  the  formation  of  coke  arises  from  the  suc- 
cessive deposition  and  decomposition  of  the  heavy 
tars  from  layer  to  layer  of  the  charge.  The  dis- 
tillation of  the  heavy  tars  and  their  subsequent 
decomposition  is  due  to  the  gradual  flow  of  heat 
from  the  hot  oven  walls  into  the  charge.  Anderson 
(this  J.,  1898,  1027)  ascribes  the  coking  qualities  of 
a  coal  to  the  presence  in  the  coal  substance  of 
resinic  bodies,  and  from  the  different  behaviour  of 
certain  Scotch  coals  under  the  action  of  caustic 
soda,  together  with  the  different  stabilities  of  these 
coals  at  300°  C,  he  divides  the  resins  into  two 
classes: — (a)  One  class  decomposed  below  300°  C. 
and  saponified  or  oxidised  by  caustic  soda;  (b)  a 
class  stable  above  300°  C.  and  not  altered  by  caustic 
soda.  Wheeler  and  S topes  in  their  "  Monograph 
on  the  Chemistry  of  Coal,"  p.  9,  make  the  follow- 
ing comment  on  Anderson's  work:— "The  com- 
pounds extractable  by  alkali  solutions  are  un- 
doubtedly ulmin  compounds  .  .  .  moreover  their 
presence  in  coals  has  been  shown  to  exert  a  detri- 
mental effect  on  the  coking  properties  of  the  coal." 
Anderson's  views  must  therefore  be  considered  as 
not  based  upon  conclusive  evidence  as  to  the  nature 
and  properties  of  the  resinic  substances  in  coal. 
Finally,  liedson,  in  1900,  showed  that  the  cementing 
principle  in  certain  coals  was  capable  of  extraction 
by  pyridine,  a  view  that  was  subsequently  enlarged 
by  Wheeler  when  he  showed  that  the  pyridine- 
soluble  portion  of  a  coal  could  be  separated  by  ex- 
traction with  chloroform  or  benzene  into  two  por- 
tions, only  one  portion  of  which- — the  resinic  or 
gamma  compound — was  possessed  of  coking  quali- 
ties. Any  endeavour  to  formulate  a  theory  of 
coking  must  not  solely  take  into  account  the  mere 
formation  of  a  coke,  but  in  addition  some  light 
must  be  shed  on  the  variations  of  strength,  porosity, 
etc.,  of  the  cokes  from  different  types  of  coals. 

The  differences  in  behaviour  of  the  four  coals 
dealt  with  in  the  first  part  of  this  paper  (J.,  1920, 
111  ti  cast  considerable  light  upon  the  fundamental 
causes  influencing  the  nature  of  the  cokes  resulting 
from  various  coals. 

Th«  coal  substance  can  be  split  into  three  types 
of  substance  by  the  "  pyridine  chloroform  "  method 
of  extraction.  In  conformity  with  the  observations 
of  Wheeler,  Bedson,  and  others  it  was  observed  that 


only  the  resinic  constituents  of  tho  coals  examined 
left  a  coherent  residue  when  carbonised  at  tempera- 
tures varying  from  450°  to  900°  C.  Tests  with  mix- 
tures ol  any  two  of  the  three  components  of  the 
coals  proved  that  only  those  mixtures  containing 
resinic  substances  were  capable  of  giving  a  residue 
of  a  coherent  nature  at  900°  C.  Consequently  tho 
property  of  causing  the  cohesion  of  a  coal  into  a 
coke  on  carbonisation  must  be  ascribed  solely  to 
tho  resinic  portions. 

The  investigation  of  tho  decomposition  of  the 
coals  at  450°  C.  proves  that  under  the  continued 
influence  of  this  temperature  a  progressive  destruc- 
tion of  the  resinic  portion  of  the  coal  substance 
results  in  tho  production  of  residues  containing 
decreasing  quantities  ol  this  typo  of  substance.  The 
residues  obtained  were  ground  to  the  same  degree 
of  fineness,  and  1  grm.  was  heated  at  900°  C.  under 
standard  conditions  in  order  to  determine  if  a 
residue  were  formed  which  failed  to  produce  a  coke. 
The  minimum  amount  of  resinic  substances  neces- 
sary for  the  production  of  coke  must  lie  between 
the  amount  present  in  that  residue  which  produced 
by  tho  shortest  period  of  heating  fails  to  yield  a 
coke,  and  the  residue  anterior  to  it  in  series  which 
does  coke. 

Table  XXIII. 

The   coking  properties  and   percentage  volatile   of 
residues  from  the  various  coals. 


Temp. 

Volatile 

Resinic 

Real- 

01 

'.ir.uo,, 

subs,  in 

Nature  of  coke. 

due. 

forma- 
tion. 

residue. 

residue. 

No.  2  Llantwit. 

Hra 

•C. 

0/ 

% 

4 

450 

3510 

7-56 

Dense  hard  coke. 

n 

450 

24-30 

7-37 

do. 

34 

450 

2400 

— 

Very    weak    coke ;     scarcely 

61 

450 

2410 

5-33 

coked  ;  much  detritus. 

9\ 

450 

23-20 

5-63 

do.                do. 

24} 

450 

2100 

400 

No  coke. 

4} 

350 

3200 

— 

Dense  hard  coke. 

10} 

350 

30-85 

9-30 

do. 

10} 

400 

— 

— 

No  coke. 

No.  3  Rhtindda. 


1) 

450 

21-63 

9-80 

3* 

450 

21-79 

7-58 

54 

450 

21-65 

5-30 

24  J 

450 

19-40 

5-73 

lj 

-4 
54 
124 


430 

20-51 

7-99 

450 

1456 

501 

450 

12-98 

3-12 

450 

11-40 

2-60     | 

Dense  hard  coke. 

do. 
Dense  coke. 
Coked  ;  a  little  detritus. 


No.  2  Khonddu. 

Dense  coke. 
Coked  ;  much  detritus. 
No  coke, 
do. 


Two  foot  nine. 

u 

450 

1918     '     8-62     |  Dense  hard  coke. 

24 

450 

16-70     |     6-36                do. 

54 

450 

1610     i     4-51     |  Coked ;  much  detritus. 

244 

450 

14-82     j     112     ,  No  coke. 

t  Part  !.  of  this  Investigation  waa  published  in  the  May  15th. 
1920.  issue  of  this  Journal,  p.  Ill  T. 


The  above  results  indicate  a  difference  in  the 
cementing  properties  of  the  various  resinic  sub- 
stances in  the  different  coals ;  those  in  the  No.  2 
Llantwit  have  a  weaker  coke-producing  quality 
than  the  others.  The  minimum  amount  of  resinic 
substances  in  the  residues  from  the  various  coals 
necessary  to  vield  a  coke  lies  between  the  following 
limits:— For"  the  No.  2  Llantwit,  6—7%:  No.  3 
Rhondda,  530;  No.  2  Rhondda,  50— 56%  ;  Two 
Foot  Nine.  4'5- — 6'36%.  The  mean  figure  for  the 
majority  of  the  coals  is  about  5'5%,  but  probably 
for  those  coals  containing  less  than  84%  of  carbon 
in  the  coal  substance  this  figure  will  tend  to  in- 
crease. The  investigation  detailed  in  Part  I.  has 
lead  to  the  formulation  of  a  new  theory  of  coking, 
which  will  be  first  enunciated,  and  subsequently 
the  facts  upon  which  it  is  based  will  bo  indicated. 
It  has  been  there  shown  that  every  coking  coal  is 
characterised  by  a  fairly  well-marked  temperature 
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at  which  coking  commences.  The  view  is  held,  in 
agreement  with  Anderson,  that  all  coking  coals 
soften  and  become  plastic,  but  this  temperature  is 
regarded  as  not  far  removed  from  400°  C.  The 
/i-cellulosic  constituent  of  the  coals  examined  by 
Wheeler  (J.  Chem.  Soc.,  19 — ,  — ,  - — )  were  devoid 
of  any  tendency  to  melt  or  soften,  but  he  found 
that  the  resinic  substances  melted  at  150°  C.  Ob- 
servations on  the  coals  examined  in  the  present 
research  reveal  the  same  characteristics  of  the  two 
cellulosic  types  of  substance,  and  confirm  the  fact 
that  the  resinic  substances  readily  melt  at  200°  C, 
and  become  practically  fluid  at  350°  C.  in  an  inert 
atmosphere.  The  plasticity  of  the  coal  is  therefore 
attributed  to  the  liquation  of  the  resins  by  heat, 
and  the  subsequent  flow  of  the  fluid  or  semi-fluid 
resinic  matter  around  the  other  solid  ingredients  of 
the  coal ;  possibly  a  definite  absorption  of  the  liquid 
resins  by  the  other  solid  constituents  takes  place. 
The  degree  of  plasticity  in  a  coal  is  conditioned  by 
the  following  factors :  (a)  the  amount  of  resinic 
matter  present ;  (b)  the  melting  point  and  the  point 
of  complete  fluidity  of  the  resinic  constituents; 
(c)  the  temperature  to  which  the  coal  is  subjected'; 
and  (d)  the  proximity  of  that  temperature  to  the 
point  of  decomposition  of  the  resinic  constituents. 
The  greater  the  amount  of  resinic  substance  present 
the  more  plastic  the  coal  will  become;  too  great 
an  amount  of  resinic  substance  will  result  in  a 
"  molten"  coal  capable  of  flowing  like  a  liquid. 
The  initial  cementation  into  a  coke  of  the  residues 
arising  from  the  destruction  of  the  constituents 
of  a  coal  is  due  to  the  skeleton  of  carbon 
deposited  between  the  non-melting  ingredient  by 
decomposition  of  the  resinic  substances. 

The  process  of  coking  consists  of  the  decomposi- 
tion of  the  various  substance  in  the  coal  with  the 
evolution  of  volatile  matter  and  the  formation  of 
a  very  highly  carbonaceous  residue.  The  decom- 
position must  take  place  in  the  order  of  the  thermal 
stability  of  the  substances  in  the  coal,  for  (in  the 
modern  type  of  coke  oven)  a  very  gradual  tem- 
perature gradient  exists  between  the  hot  walls  of 
the  containing  vessel  and  the  centre  of  the  charge. 
The  curves  in  Fig.  8  are  constructed  from  the 
measurements  of  the  temperature  at  various 
places  in  a  coke  oven,  made  by  Simmersbach  and 
detailed  on  page  335  of  the  first  edition  (1916)  of 
Wagner's  "  Coal  and  Coke." 


Fig.  8. 
Temperature  of  coal  in  coke  oven, 
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No  doubt  during  certain  intervals  of  time  several 
substances  are  simultaneously  undergoing  decom- 
position, due  to  the  temperature  gradient  in  the 
oven  increasing  at  a  more  rapid  rate  than  permits 
of  fractional  decomposition  of  the  coal  substance. 


The  early  stages  in  the  carbonisation  of  a  coal  com- 
prise, as  the  above  results  have  shown,  the  destruc- 
tion of  the  resinic  and  /3-cellulosic  substances,  and 
consequently  that  phase  of  carbonisation  taking 
place  at  temperatures  below  say  500°  C.  is  the 
phase  concerned  with  destruction  of  plasticity  in 
the  hot  mass  of  coal.  As  a  generalisation  5'5%  is 
the  minimum  amount  of  resinic  matter  necessary 
(in  a  coal)  for  the  formation  of  a  coke,  and  since 
the  passage  through  various  degrees  of  plasticity 
is  a  characteristic  tea  ture  of  coking  coals  under  the 
influence  of  heat,  5'5%  of  resinic  substance  may  be 
taken  as  the  minimum  amount  necessary  to  render 
a  coal  mass  plastic.  Throughout  the  period  that  a 
coal  undergoing  decomposition  contains  above  5'5% 
of  resins  the  resulting  plastic  mass  will  tend  to  be 
forced  into  a  spongy  state  by  the  internal  pressure 
resulting  from  the  generation  within  the  mass  of 
gaseous  and  other  products  volatile  at  the  existing 
temperature.  The  progressive  destruction  of  the 
resinic  substances  results  in  a  change  of  the  hot 
coal  from  the  state  of  initial  maximum  "  fluidity  " 
through  increasing  degrees  of  "viscosity,"  the 
approach  to  a  very  viscous  or  semi-solid  state,  and 
finally  the  absence  of  any  plastic  nature  due  to  the 
reduction  of  the  resinic  content  of  the  mass  below 
5'5%  of  the  residue.  When  the  plastic  mass  is 
most  fluid  the  volatile  matter  evolved  will  tend  to 
pass  through  the  mass  and  escape  from  it  without 
forcing  it  into  a  spongy  state,  but  as  the  whole  be- 
comes more  viscous  the  volatile  matter  will  tend 
to  be  retained  within  the  mass  as  isolated  bubbles, 
and  will  force  the  semi-coke  into  a  spongy  form. 
There  must  ultimately  arise  a  state  of  affairs 
approximating  to  the  stage  at  which  the  resinic 
substance  in  the  residue  has  been  reduced  to  some 
5%  or  6%,  under  which  the  volatile  matter  is 
generating  within  a  medium  so  viscous  that  it  takes 
a  very  appreciable  period  for  that  portion  capable 
of  escaping  against  the  resistance  of  the  mass  to 
escape.  The  next  phase  is  the  loss  of  plasticity  in  the 
mass  due  to  the  further  destruction  of  the  resinic 
substances.  It  can  readily  be  appreciated  that  the 
structure  of  the  coke  will  be  fixed  since  the  final 
production  of  the  carbon  skeleton  binding  the  mass 
into  a  rigid  body  has  now  taken  place.  Vesicles  or 
pores  will  thus  be  formed  in  the  coke,  and  their 
size  will  be  conditioned  by  the  pressure  exerted  by 
each  occluded  pocket  of  gaseous  matter  on  the  semi- 
solid mass  just  prior  to  it  losing  the  final  low  degree 
of  plasticity.  The  fundamental  consideration 
determining  the  degree  of  porosity  of  a  coke  accord- 
ing to  the  theory  here  advanced  is  first  the  number 
of  gaseous  bubbles  occluded  in  the  coal  mass  when 
the  resinic  content  is  in  the  neighbourhood  of  5'5%, 
and  secondly  the  pressure  exerted  by  the  gaseous 
matter  thus  occluded.  These  two  factors  are  both  de- 
termined by  the  amount  of  volatile  matter  evolved 
from  the  coal  substance  in  that  period  just  prior  to 
the  decrease  of  the  resinic  matter  to  below  5'5%. 
The  volatile  matter  evolved  in  the  early  periods  is 
of  lesser  importance  as  regards  its  influence  on  the 
porosity  of  the  coke,  since  so  long  as  the  mass  is  de- 
cidedly plastic  it  can  "  rise  and  fall  "  with  any 
fluctuations  in  the  evolution  of  gaseous  substance; 
moreover,  even  if  the  volatile  matter  should  force 
the  coal  into  a  spongy  mass,  such  a  mass  would  sink 
down  as  soon  as  the  evolution  of  volatile  matter  had 
decreased.  It  is  not  suggested  that  a  coal  becomes 
actually  fluid  during  carbonisation.  The  termino- 
logy of  plasticity  etc.  adopted  above  must  be  taken 
more  as  an  analogy  than  as  a  dogmatic  statement 
of  physical  state.  The  successive  stages  indicated 
are  not  visualised  as  ensuing  throughout  the  whole 
mass  of  the  charge  at  the  same  time,  but  as  a  cycle 
of  events  taking  place  from  layer  to  layer  of  the 
charge  in  a  direction  parallel  to  the  hot  walls  of  the 
oven  and  conditioned  by  the  rate  of  penetration 
of  heat  towards  the  centre  of  the  charge.  The  fact 
that  considerable  pressure  must  exist  within  a  coke 
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is  evident  from  the  Follow  in^  figures  due  to  J.  Parry 

i  i.y  Lewei  on  of  Goal, 

1912]  |>.  291):-    20  grms.  <>f  ■  coin  ol  the  following 
composition  :  C,  89*45;  H,  trace      0    N  .    i    ■■ 

jh,  8  16  gave  rise  to  361'5  o.c.  of  gas  after 
beating  for  -1  boors,  ami  all  told  yielded  111 7"2  c.o. 
after  111  boors'  heating.  The  gas  evolved  in  the 
first  2|   boors   contained  0Ou  SSt*8j  00,   18*4:   11. 

ill,,  13*8  by  vol.  The  presence  of  methane 
in  tiii'-  gas  is  •  vi.i.n..-  .it'  the  iH-clusion  of  gases 
evolved  at  temperatures  below  700°  C,  for  Burgess 
and  Wheeler  (J.  Chem.  So..,  1910,  97.  1917)  state 
that  paraffins  cease  to  Ik-  produced  above  this  tem- 
perature. The  volatile  matter  evolved  from  .1  OOSj 
daring  any  period  of  time  at  temperatures  below 

C.  is  the  sum  of  the  volatile  matter  arising 
from  the  resinic  and  j'-r.lUilosie  components  under- 
going decomposition.      The  reainio  constituents  are 

■line  of  the  Bobstanoe  which  cements  the 
various  residues  from  the  coal  substance  into  a 
coherent  coke;  associated  with  the  formation  of  the 
"  cement  "  is  the  evolution  of  n  definite  amount  of 
volatile  matter  derived  from  the  resinic  substances 
undergoing  degradation  to  carbon.  This  volatile 
matter  per  M  must  result  in  the  production  of 
porosity  in  the  coke,  the  degree  of  which  is  deter- 
mined by  the  amount  of  volatile  matter  evolved  in 
the  period  just  prior  to  the  destruction  of  coking 
qualities  in  the  layer  of  coal  considered  during  the 
period  of  time  when  the  resinic  content  of  the  semi- 
carbonised  mass  is  between  5  and  6%. 

Some  indication  of  the  difference  in  the  amount 
of  volatile  matter  evolved  at  various  temperatures 
from  the  resins  in  certain  of  the  coals  examined  is 
evident  from  the  following  table,  the  values  in 
which  were  determined  by  heating  1  grm.  of  the 
resin  .u  the  specified  temperature  for  seven  minutes 
in   a    platinum  crucible:  — 

Tablk  XXIV. 

Percentage  of  resins  volatile  at  various 
temperatures. 


Co»l.                           425°  C. 

600°  C. 

950"  C. 

No.  2   Uantwit 
No.  3  Khonddo 

No.  2  KlKmdiU 

2943 
8-9 
1287 

60-03 

56-00 
54-60 

8104 
69-45 
64-21 

The  marked  difference  in  volatility  of  the  resinic 
constituents  of  the  No.  2  Llantwit  (and  the  No.  2 
Rhondda)  is  very  evident;  it  constitutes  a  character- 
istic difference  in  property  of  the  resins  in  the  gas 
and  coking  coak.  This  greater  volatility  at  the 
lower  temperature  in  conjunction  with  the  fact 
that  of  the  coals  examined  the  No.  2  Llantwit  is 
the  only  one  to  decompose  (to  any  great  extent)  at 

some  explanation  of  the  greater  porosity 
of  the  coke  from  this  coal,  but  other  factors  have  yet 
to  be  considered.  The  previous  results  have  shown 
that  the  true  coking  coals  contain  an  apparently 
nomogeneoos  /J-cellulosic  constituent  which  is  de- 
cidedly mure  unstable  than  the  resinic  constituents 
in  tli.  se  (oals.  and  is  practically  destroyed  in  the 
tirst  tlir.-e  hours  ..f  carbonisation  at  450°  C.  On  the 
other  hand,  the  gas  coals  contain  a  /J-eellulosic  sub- 
of  the  same  order  of  stability  as  their  resinic 
constituents,  and  it  is  associated  to  a  considerable 
extent  with  the  residual  resinic  remaining  in  the 
coal  after  long  periods  of  carbonisation  at  450°  C. 
The  tru.-  coking  coals  lose  their  /3-eellulosic  con- 
stituents as  such  in  the  very  early  periods  of  coking 
when  the  COaJ  is  still  possessed  of  considerable  plas- 
ticity, and  tie-  volatile  matter  arising  from  the  de- 
composition of  this  type  of  substance  is  largely  able 
to  escape  from  the  mass.     The  result  is  that  during 

I  period  of  carbonisation  the  viscous 
coal  m.i~.  is  only  under  the  leavening  influence 
of    the    volatile    matter    evolved    from    the    resinic 


substance,  an  amount  much  smaller  than  that 
evolved  from  the  resinic  substance  of  the  gas 
coal,  hence  the  textur the  case  oi   the  - 

coal     is     more    compact     than     that     arising    under 

similar  conditions  From  the  :  as  coals.  Doe  to  tho 
greater  stability  ol  the  0-oelTuleee  in  the  gn- 

and   to    its    resultant    association    with    the    resinic 

1  throughout  long  periods  of  carbonisation  at 
USO    1  coal  mass  ol   the  gas  type  of  coal  is, 

during  the  critical  period,  not  only  under  a  greater 
leavening  influence  arising  from  the  greater 
amount   of    volatile   matter  evolved   from    the   resins 

themselves,  but  added  to  this  must  be  the  effect  of 

the  volatile  matter  evolved  from  the  /i-cellulosic 
substance  remaining  in  the  semi-coke  and  under- 
going decomposition  concurrently  with  the  resinic 
substances.  The  greater  stability  of  the  /3-cellulosie 
substance  and  high  yield  of  volatile  matter  from  the 
resinic  substance  are  among  tho  chief  causes  of  the 
porosity  of  the  cokes  from  the  gas  typo  of  coals. 


Fig.  9. 
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Fig.  9,  showing  the  variation  of  the  ratio  of 
resinic  to  /J-cellulosic  constituents  in  the  various 
residues  derived  from  the  coals  investigated,  illus- 
trates the  rapid  rise  towards  the  maximum  of  these 
curves  for  the  true  coking  coals  compared  to  tho 
very  slow  rise  of  the  curves  for  the  gas  coal — facts 
due  to  the  greater  relative  stability  of  the  /J-cellu- 
lose  in  the  latter  type  of  coal. 

Table  XXV. 

Percentage  of  /3-celhilosic  constituents   volatile  at 
various  temperatui  es. 


Coal. 

425°  C. 

600°  C. 

950°  C. 

No.  2  Llantwit 
No.  :!  Jlhoudda 
No.  2  llhondda 

14IU               26-83 

1008               22-16 

9-42               14-81 

3745 
2701 
28-69 

Tho  results  in  the  above  table  were  obtained  in  the 
same  manner  as  the  results  given  in  Table  XXIV. 
The  greater  amount  of  "  volatile  "  evolved  at  the 
lower  temperature  in  the  case  of  No.  2  Llantwit  is 
a  feature  that  still  further  increases  the  tendency 
of  this  coal  to  produce  a  porous  coke.  The  volatile 
matter  evolved  durinn  any  interval  of  time  by  de- 
composition  of  resinic  and  /J-cellulosic  material  in 
the  c.al  is  aeuialK  the  volatile  matter  evolved  from 
that    portion    of    the    coal    substance    soluble    in 
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pyridine  and  decomposed  in  the  interval  of  time 
considered.  This  figure  can  be  determined,  since 
it  is  the  loss  of  weight  of  the  coal  substance  for  any 
period  divided  by  the  decrease  of  pyridine-soluble 
constituents  in  that  period.  The  loss  of  weight  of 
the  coal  substance  of  the  various  coals  in  any  given 
period  is  readily  obtained  from  the  data  detailed  in 
Table  VII.,  whilst  the  corresponding  amount  of 
pvridine-soluble  substance  destroyed  can  be  ob- 
tained from  Tables  VIII.,  XL,  XIV.  and  XVII. 
The  percentage  ratio  figures  thus  obtained  are  for 
brevity  termed  the  "  period  volatile." 

Fig.  10. 
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Seam.  In  the  case  of  the  coking  coals  the  curves- 
reach  a  maximum  value  in  the  early  period  of  heat- 
ing and  fall  rapidly  towards  a  minimum.  Th& 
crucial  characteristic  of  any  coal  as  regards  porosity 
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The  loss  of  weight  and  the  loss  of  pyridine-soluble 
substance  per  hour  per  100  grms.  of  coal  substance 
are  represented  for  each  coal  in  figs.  10 — -13.  From 
these  results  the  ratio  curves  have  been  constructed. 
It  is  readily  apparent  that  the  order  of  the  coals  as 
regards  the  amount  of  volatile  matter  yielded  at 
any  instant  by  the  decomposition  of  the  pyridine- 
soluble  substance  is  as  follows: — No.  3  Rhondda, 
No.  2  Llantwit,  No.  2  Rhondda,  Two  Foot  Nine 
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Fig.  13. 
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of  the  resulting  coke  is  the  amount  of  volatile 
matter  evolved  when  the  hot  mass  is  in  its  most 
viscous  state  and  about  to  pass  to  a  fixed  structure 
by  virtue  of  destruction  of  the  resinic.    In  the  case 
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of    No.    S    Llantwit    tins    i  li:i nu<-   occurs    between    .1) 

and  6  hours'  lu-;i!  inn  al  160  •  iii  all  probability 
at  the  end  of  i  boon'  hunting,  At  tins  time  the 
volatility  ot  the  [rrrirTino  aolnoln  rabatancei  under- 
deeompoaition  approaches  the  maximum,  and 
m  mass  just  prior 'to  fixation  of  form 
is  under  the  influence  of  the  maximum  leavening 
effect  that  aiiaea  from  this  coal.  The  destruction 
of  coking  qualities  in  the  Two  Foot  Nino  and  No.  2 
Rhondda  oocura  after  4j  ami  2 J  hours'  beating  at 
450°  O.  rtapoctively,  at  which  lame  the  percentage 
of  the  volatile  matter  evolved  from  the  pyridine- 
soluble  ■ubetance  ondargoing  change  is  far  removed 
from  the  maximum  value  and  approximating 
towards  the  minimum  value,  Hence  tho  leavening 
influenm  in  this  typo  ot  coal  is  comparatively  small. 
Tho  leavening  ellect  during  the  critical  stages 
is  tho  total  volatile  matter  evolved  during 
this  period,  the  value  of  which  from  100  parts  of 
coal  sul. »t. in.  .■  <an  lie  i.ih  minted  by  multiplying  tho 
amount    of    pyridine-soluMe    substance    undergoing 

■  I.-,  .imposition  by  the  percentage  volatile  of  the  sub- 
-:.in..s  daoom posed.  The  values  for  tho  various 
coals  at  their  critical  period  arc  given  in  the  follow- 
ing table  :  — 

Table  XXVI. 

Leavening  effect  bated  on  100  parts  of  coal 
substance  tit  critical  periods. 


The  figures  in  column  3  of  the  above  table  are 
termed  the  "  porosity  factor,"  and  it  is  interesting 
to  note  that  the  numerical  values  of  the  factors  for 
the  individual  coals  are  in  the  same  order  as  the 
porosity  of  the  cokes  they  give  rise  to. 

No.  3  Rhondda  is  intermediate  in  nature  between 
the  gas  and  coking  coals.  On  an  industrial  scale 
it  is  utilised  for  both  purposes.  In  many  of  the 
features  so  far  discussed  for  the  several  coals  this 
particular  coal  has  behaved  more  like  the  gas  coals 
than  the  coking  coals,  but  it  will  now  be 
shown  that  No.  3  Rhondda  has  all  the  special  char- 
acteristics of  a  true  coking  coal.  The  data  given  in 
Table  XXIII.  show  that  after  24  hours'  heating  at 
450°  C.  the  coking  qualities  of  this  coal  are  not 
destroyed.  The  curves  in  fig.  5  indicate  the  greater 
relative  stability  of  the  pyridine-soluble  consti- 
tuents of  this  coal.  In  addition  the  general  curva- 
ture of  the  curves  in  fig.  3  leads  to  the  conclusion 
that  the  /3-cellulosic  constituents  will  be  wholly 
destroyed  at  the  end  of  48  hours'  heating  at 
450°  C  ;  at  the  expiration  of  this  time  there  will 
remain  in  the  residue  some  5—6%  of  resinic  matter, 
an  amount  sufficient  to  cause  the  residue  to  coke. 
The  critical  period  in  tho  production  of  a  coke 
occurs  after  a  long  lapse  of  time,  and  it  is  evident 
from  the  extrapolated  results  derived  from  the 
Ottrves  in  fig.  12  that  during  tho  critical  phase  the 
pyridin.  ->o|iil.|o  constituents  will  be  undergoing  de- 
composition at  a  rate  not  exceeding  the  destruction 
ot  1 1  J  grm.  per  100  grms.  of  coal  substance,  and 
that  the  volatile  figure  of  the  constituents 
destroyed  will  be  45%   by  weight. 

The  porosity  factor  will  thus  have  a  value  0*1, 
w;hich  is  lower  than  that  of  any  of  the  coals  con- 
sidered, and  hence  the  coke  from  this  coal  will  be 
of  a  dense  nature.  The  very  low  rate  of  decom- 
position of  the  re.sins  in  the  coal  coupled  with  the 
resulting  longer  periods  of  time  that  the  hot  mass 
is   in   a   plastic   state   allows    the   volatile   matter 


evolved  to  escape  from  the  mass,  and  it  is  this  long 
period  of  coke  formation  which  nullifies  the  highly 
volatile  nature  of  tin-,  coal  and  its  propensity  to 
result,  in  a  porous  coke. 

The  theory  of  the  causes  of  porosity  in  a  coke 
is  thus  developed  from  experimental  data.  In 
photomicrographs  taken  by  direct  illumination  of 
the  surface  of  the  residues  of  No.  'J  Llantwii  coal, 
tho  large  vesicles  and  stream  lines  ol  tho  molten 
resins  are  evident  in  tho  one-hour  and  two-hour 
residues.  The  5-hour  and  34-hour  residues  are 
devoid  of  large  vesicles,  individual  particles  of  the 
charge  are  not  evident,  and  tho  whole  mass  has 
settled  down  to  a  compact  coke. 

Hardness  of  coke. 

Tho  hardness  of  a  coke  is  determined  by  two 
factors  :  (n)  The  total  amount  of  cementing  material 
in  the  coke;  (l>)  tho  distension  of  the  cementing 
material,  i.e.,  the  volume  over  which  it  is  dispersed, 
a  factor  conditioned  by  the  porosity  of  the  coke 
produced. 

The  initial  cementing  material  in  a  coke  results 
from  the  amount  of  fixed  carbon  left  after  decom- 
position of  the  resinic  substance.  The  total  hard- 
ening or  cementing  material  is  tho  initial  material 
plus  that  amount  of  carbon  subsequently  deposited 
by  the  degradation  of  hydrocarbons  etc.  at  higher 
temperatures — say  above  600°  C.  Work  is  at  pre- 
sent proceeding  in  order  to  ascertain  the  maximum 
amount  of  resinic  substance  from  the  coals  dis- 
cussed. Meanwhile  the  maximum  amount  so  far 
obtained  is  taken  as  a  basis  for  calculating  the 
initial  cementing  materials  in  the  coals.  This 
figure  is  obtained  by  multiplying  the  percentage  of 
resinic  substances  present  by  the  amount  of  fixed 
carbon  they  yield  when  carbonised;  the  results  aro 
detailed  in  Table  XXVII. 

Table  XXVII. 


Coal. 

Resin- 
ic 
matter 

Fixed  carbon. 

Carbon  peflOO 
coal  substance. 

425°  C. 

B00"  C.  950°  C. 

1 

425°  C.  000°  C. 

050°  C. 

No.  2  Llantwit 
No.  3  Rhondda 
No.  2  Rhondda 

9-65 
1407 
10-18 

% 
70-57 
9110 
87- 13 

% 
3897 
4400 
4954 

% 
18-96 
30-55 
35-79 

O/        1       0/ 

/o              o 

6-81       3-78 

1281       619 

8-89       5-04 

/o 
1-83 
4-30 
3-64 

It  is  evident  that  the  gas  coals  give  rise  to  a 
smaller  amount  of  initial  cementing  material  at 
any  temperature  and  must  hence  produce  a  coke  of 
weaker  mechanical  properties  than  the  other  coals. 
The  initial  cementing  material,  in  my  opinion,  is 
the  main  cause  of  the  hardness  of  a  coke,  for  the 
amount  of  oil  left  behind  and  non-volatile  at  450° 
C.  in  the  various  residues  arising  at  this  tempera- 
ture never  exceeded  1  %  by  weight  of  tho  coal.  Tho 
figures  given  above  indicate  the  reason  for  tho 
brittleness  of  low-temperature  cokes  due  to  incom- 
plete carbonisation  of  the  resin.  The  thermal 
stability  of  the  resinic  substances  influences  the 
hardness,  since  a  very  gradual  decomposition  of 
these  substances  may  result  in  the  small  amount  of 
iixed  carbon  produced  at  one  instant  being  dis- 
rupted by  a  rise  in  a  semi-coked  mass  at  a  subse- 
quent period.  On  the  other  hand,  a  rapid  decom- 
position of  resinic  substance  means  a  rapid  fixation 
of  structure  and  will  per  interval  of  time  produco 
more  fixed  carbon,  a  stronger  structure  and  one 
least  liable  to  fracture  by  internal  pressures  arising 
during  any  subsequent  interval. 

The  brittleness  of  certain  batches  of  coke  from 
the  No.  3  Rhondda  is  to  be  ascribed  to  tho  periodical 
rising  and  falling  of  the  semi-coked  mass  resulting 
in  the  alternate  formation  and  partial  fracture  of 
structure,  a  sequence  of  events  very  possible  since 
this  coal  contains  a  remarkably  stable  resinic  sub- 
stance and  the  "  period  volatile"  of  the  pyridine- 
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soluble  constituents  reaches  a  very  high  figure  by 
comparison  with  the  other  coking  coals.  It  is  in- 
teresting to  compare  the  views  here  developed  with 
the  phenomena  arising  in  actual  practice.  This 
aspect  of  the  question  will  be  developed  at  length 
in  another  communication;  it  will  suffice  for  the 
moment  to  recall  that  the  gases  resulting  in  the 
very  early  stages  of  carbonisation  are  weak  gases 
poor  in  hydrocarbons  and  comparable  with  the  gas 
obtained  by  Wheeler  by  distillation  of  /3-cellulose. 

The  endeavour  in  actual  practice  to  shorten  the 
period  of  coking  in  ovens  by  increasing  the  tem- 
perature of  the  oven  walls  often  results  in  the  pro- 
duction of  a  porous  coke  from  a  coal  which  under 
normal  conditions  yields  a  good  furnace  coke.  The 
higher  temperature  of  the  walls  results  in  a  steeper 
time-temperature  gradient  in  the  oven  and  a  con- 
siderable shortening  of  the  time  during  which  the 
charge  is  under  the  influence  of  temperatures  below 
500°  C.  The  relative  stability  of  the  /3-cellulosic 
and  resinic  substances  will  be  the  less  differentiated 
the  higher  the  temperature  to  which  these  sub- 
stances are  subjected;  moreover,  the  critical  period 
of  the  charge  will  be  shortened  by  the  higher  tem- 
peratures. The  result  with  higher  flue  temperatures 
will  be  that  the  fixation  of  structure  in  the  coke  will 
ensue  nearer  to  the  period  of  the  maximum 
"  period  volatile  "  of  the  pyridine-soluble  sub- 
stances, a  fact  which  will  tend  to  produce  a  more 
porous  coke. 

Finally,  it  may  be  mentioned  that,  arising  out  of 
this  series  of  researches,  new  processes  have  arisen 
that  give  every  promise  of  bringing  about  the 
coking  of  coals  at  present  unsuitable  for  production 
of  metallurgical  coke,  improving  the  qualities  of 
certain  types  of  coal  which  yield  inferior  cokes 
under  modern  procedure,  and  thus  materially  en- 
larging our  present  gradually  decreasing  supply  of 
coking  coals — a  class  of  coal  so  essential  to  the  iron 
and  steel  industry.  The  processes  have  developed  to 
the  stage  of  large-scale  trials,  and  they  have  been 
provisionally  protected.  I  hope  shortly  to  deal 
with  this  aspect  of  the  question. 

This  investigation  has  been  carried  out  in  the 
Chemical  Department  of  the  South  Wales  and  Mon- 
mouthshire School  of  Mines,  Treforest.  I  desire  to 
tender  my  best  thanks  to  the  members  of  the  Board 
of  the  School  for  the  facilities  so  kindly  provided, 
and  to  Principal  Knox  and  Mr.  Robert  Metcalfe 
for  their  interest  and  assistance  throughout  the 
work. 

This  work  is  being  extended  both  in  the  direction 
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cated. 
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(Abstracts  of  Papers.) 


HANDLING  OF  PETROLEUM  IN  BULK  AT 
THAMES  HAVEN. 

BY    N.    A.    ANFILOGOFF,    F.I.C.,    M.I.MEOH.E. 

The  Petroleum  Storage  Wharf  at  Thames  Haven 
has  a  tank  with  a  capacity  of  over  500,000  tons. 
The  tank  steamer  is  taken  alongside  any  one  of  the 
four  deep-water  piers,  and  there  empties  its  cargo 
by  means  of  its  own  pumps  through  various  pipe 
lines  into  the  storage  tanks  on  the  wharf. 

For  high-flash   petroleum   the  ship's  pumps  are 


supplied  with  steam  generated  on  board  ship,  while 
for  discharging  low-flash  petrol  or  crude  oils  steam 
is  supplied  from  shore.  The  steam  is  supplied  by 
high-pressure  boilers  situated  800 — 1000  ft.  from 
the  ship  and  provided  with  superheaters,  calculated 
to  give  sufficient  superheat  to  insure  the  steam 
arriving  at  the  tanker's  pump  cylinder  at  a  tem- 
perature not  less  than  that  of  saturated  steam  of 
that  pressure.  In  practice  it  has  been  found 
that  steam  with  160  lb.  gauge  pressure  and  a  super- 
heat of  140°  F.  travelled  through  a  3-in.  main  a 
distance  of  850  ft.,  and  at  the  end  there  was  regis- 
tered a  temperature  of  378°  F.,  i.e.,  still  showing 
some  20°  F.  superheat  above  the  temperature  of 
saturated  steam.  The  loss  of  superheat  worked  out 
at  about  1°  F.  for  every  7  ft.  of  main. 

When  the  cargo  is  discharged  into  the  storage 
tanks  of  the  ocean  depot  or  installation  the  various 
products,  in  addition  to  those  obtained  from  re- 
fining operations,  have  to  be  transported  either 
direct  to  consumers  or  to  inland  or  smaller  depots 
for  distribution.  This  is  carried  out  by  means  of 
the  ubiquitous  square  petrol  can,  by  wood  or  gal- 
vanised steel  barrels  and  drums,  by  either  horse- 
drawn  or  self-propelled  road  tank  car,  by  rail  tank 
car,  by  towed  bulk  tank  barges,  or  by  small  coast- 
ing tank  steamers.     At  Thames  Haven  during  1918 

1  the  average  daily  handling  of  petroleum  in  bulk 
amounted  to  more  than  2500  tons  (750,000  galls.). 

The  works  being  spread  over  an  area  of  nearly 
200  acres,  decentralisation  had  to  be  adopted  rather 
than  centralised  power  plant,  and  the  26  large 
B.  &  W.  and  Lancashire  boilers  are  divided  amongst 
eight  boiler  houses.  A  pumping  installation  is 
in  close  proximity  to  each  boiler-house,  the  pumps 
employed  being  direct  driven  steam  pumps  of  either 
the  single  cylinder  or  the  duplex  type.  No  type 
of   pump   will   give  equally   good   service   with   all 

,  grades  of  petroleum  products  under  all  and  any 
conditions. 

The  duplex  pump,  used  for  limpid  or  non-viscous 
petroleum  products,  is  of  the  usual  "Worthington" 
pattern,  where  two  steam  cylinders  side  by  side  have 
pistons  connected  directly  to  two  pump  plungers. 
A  D-valve  is  employed  and  the  engine  works  with- 
out expansion.  In  the  tandem,  compound  type  of 
duplex  high-duty  pumps  the  steam  is  used  expan- 

\  sively  through  high-pressure  and  low-pressure 
cylinders,  and  again  each  engine  works  its  neigh- 
bour's valves.  Some  makers  have  fixed  a  Meyer 
type  cut-off  valve  gear,  which  enables  the  engine 
to  work  without  expansion  for  a  certain  predeter- 
mined part  of  its  strokes  and  expansively  for  the 
remainder. 

The  general  rules  and  details  to  be  observed  are 
that:  (1)  The  pump  rods,  cylinder  liners,  piston 
rings  (packing  rings),  valves  guards,  and  springs 
should  be  of  brass  or  gunmetal.  (2)  Valves  guards, 
springs,  and  valve  seats  should  be  accessible.  (A 
solid  valve  seat  plate  is  preferable  to  separately 
screwed-in  or  pinned-in  valve  seats.)  (3)  Valve 
guards  should  be  of  ample  strength  to  withstand 
the  constant  jar  and  should  be  pinned  in  addition 
to  being  screwed  into  valve  seat.  (4)  Snuff  or  pet 
cocks  should  be  provided  both  above  and  below  de- 
livery valve  plate;  and  (5)  the  valve  lift  should  be 
ample;  if  multiple  valves  are  used  the  sum  of  the 
valve  areas  should  be  at  least  25%  greater  than 
the  area  of  the  suction  pipe.     These  pumps  are  re- 

]  commended  for  such  liquids  as  petrol,  kerosene, 
and  gas  oils.  Of  two  pumps  capable  of  delivering 
the  same  quantity,  the  pump  with  the  longest 
stroke  (and  fewer  in  number  per  minute)  is  to  be 
preferred. 

As  in  pumping  petrol,  for  instance,  the  pump 
gets  "  gassed,"  a  delivery  air  vessel  with  relief 
cock  should  be  provided  with  every  pump.  Where 
the  oil  is  very  "  gassy,"  or  where  long  suction 
pipes  are  employed,  a  suction  air  vessel  (similar  to 

;    a  delivery  air  vessel)  should  be  provided.    In  pump- 
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ing  patrol]  especially,  it  is  desirable  that  the  pipes 

and   pumps  should   M   of   ample  dimensions   to 

vej  the  quantity  required  without  undue  pressure. 
The  suction   pipes,   it   Ion-,  should   be   preferably 

larger  than  the  inlet   to  the  pump  to  avoid  friction. 

Tho  best  packing  for  glands  is  "  metallic  "  pack- 
ing. 

pi  a\  ision  i  auses  on  the  ra<  tion  side 

.-imp  is  .m  advantage,  but  they  must  bo  de- 

i   in  duplicate  boxes,  where  the  change  can 

be  easily  effected,  and  must  provide  at  least  26 

more  unrestricted  area  than  the  Buction  pipe  itself. 

For  pumping  the  heavier  and  more  viscous  oils 
the  single-cylinder  pump  is  used.  These  direi  t- 
acting  steam  pumps  consist  of  a  steam  piston  at 
i  I  of  the  piston-rod  and  B  plunger  at  tho 
other.  The  pumps  occupy  little  space  and  have 
\.rv  few  working  parts.  They  have  no  external 
valve  Rear,  and  the  steam  cylinder  is  so  constructed 
that  all  the  steam  is  utilised  for  effective 
work  on  the  piston.  The  side  valve  operation  is 
arranged  so  that  there  are  no  minute  steam  pas- 
vanes  and  consists  of  a  very  simple  valvo  mechan- 
ism which  is  entirely  en  closed.  They  have  the 
longest  stroke  obtainable  with  the  least  number  of 
strokes  per  minute,  and  automatically  slow  down 
at  the  end  of  each  stroke;  the  valve  near  and  steam 
ports  are  constructed  so  that  the  piston  does  not 
strike  the  cover  when  running  at  excessive  speed. 

In  pumping  viscous  oils  a  simple  calculation 
from  piston  speed  and  size  of  bore  and  stroke  will 
not  necessarily  give  the  number  of  gallons  the 
pump  is  capable  of  delivering,  because  so  much  de- 
pends upon  the  viscosity  of  the  oil,  the  temperature 
at  which  it  is  being  pumped,  and  also  upon  the 
friction  in  the  pipes.  At  ordinary  temperatures 
1°  F.  will  change  the  friction  somewhere  about  6 
At  Thames  Haven,  working  with  viscous  fuel  oils, 
the  velocity  through  an  8-in.  pipe  frequently  ex- 
ceeds 6  ft.  per  second.  The  difficulties  of  pumping 
viscous  liquids  are  enhanced  by  the  fact  that  even 
when  the  oil  is  heated  before  it  is  pumped,  when 
long  lengths  of  pipe  line9  are  used  for  delivering, 
there  are  a  series  of  velocities  inside  the  pipe,  the 
highest  being  in  the  centre  and  the  lowest  "lure 
the  oil  comes  in  contact  with  the  pipe  itself,  so 
that   the  internal  liquid  friction  is  considerable. 

It  is  practically  impossible  to  deduce  formulae 
to  provide  definite  data  from  which  to  select  the 
si/.,    of  pump  required. 

In  practice,  for  the  more  viscous  oils,  especially 
those  of  which  the  viscosities  cannot  be  measured 
in  Redwood's  No.  2  viscometer  at  32°  F.,  or  such 
oils  which  have  a  setting  point  of,  say,  50°  F.  or 
ho  storage  tank  is  provided  with  steam  coils 
and  is  kept  at  such  a  temperature  as  will  reduce 
the  viscosity  sufficient  to  enable  the  oil  to  be 
pumped  (usually  between  80°  and   100°  F.). 

Ill"  pipce-lines  are  in  some  cases  enclosed  in 
wooden  boxes,  with  the  steam  pipe  running  along- 
side, but  it  would  seem  to  be  preferable  to  have  a 
pipo  running  inside  the  oil  pipe  with  the 
steam  inlet  at  the  end  furthest  away  from  tho 
pump,  so  that  the  steam  enters  at  presumably  the 
oooleei  part  of  the  pipe,  and  travels  in  an  opposite 
direction  to  the  oil.  To  prevent  leakage  of  steam 
into  the  oil,  glands  are  provided  to  permit  the 
steam   |    [••    to  expand  freely  without  becoming  dis- 

iii  the  pipe  line,  and  taper-thread  sockets 

are  used  for  the  steam  pipe. 

In  pumping  viscous  oils  it  is  essential  that  the 
suction  and  delivery  pipes  be  of  ample  proportions, 
that     B     suction     air    vessel     bo    used,    that    where 

filter  gauze,  are  employed  the  axes  of  such  gausec 

be  at  Ic  .est  100  greater  than  the  area  of  the  suction 
ml   that   the   pump  preferably   have   the  least 

DM  ible    number    Of    valves.         These    valves    should 

each  be  of  the  largest  possible  size,  and  the  valve 
hould    I"'    so   ((instructed    that   the    webs   do 

not  unnecessarily  break  up  the  stream. 


GENERAL  TYPES  OF  I'i  Mi'lNt.  MACHINERY 
FOR  CHEMICAL  WORKS. 

IIY.    J.    II      Wis  |  . 

The    handling  of   liquids    in    chemical     work-     111- 

i"ie  -  .i  large  variety  ol  problems,  ranging  from  the 
lilting  ci   water  from  clop  wells,  fire  service  and 
boiler  feeding,  to  the  handling  oi  b 
liquids  and  ol    verj   thick  and  riscoue  liquids.     A 

great   variety  of  apparatus  is  available  for  dealing 

» ith  these  problems. 

In  selecting  a  pump  for  a  particular  purpose, 
reliability  should  bo  tho  first  consideration,  oven 
beyond  first  cost  or  efficiency.  It  is  mistaken 
economy  to  work  a  pump  at  maximum  rating,  since 
this  involves  very  great  wear  and  tear.  It  is  usually 
recommended  to  work  pumps  for  boiler  feeding  at 
half  the  piston  speed  given  for  general  service  dutj  . 
and  it  is  more  economical  to  use  only  70  or  80%  of 
the  maximum  piston  speed  for  the  latter.  A  long- 
stroke  pump  is  preferable  to  a  short-stroke  one, 
since  the  wear  on  most  parts  is  dependent  on  the 
number  of  reversals. 

The  direct-acting  steam  pump  is  cheaper  than  the 
flywheel  steam  pump.  In  the  duplex  form  of  pump 
a  very  Bimple  steam  valve  gear  can  be  used,  since 
the  motion  of  one  rod  actuates  the  valve  on  the 
other  cylinder.  These  pumps  are  not  economical 
in  steam,  owing  to  the  necessity  for  considerable 
clearance  at  the  ends  of  the  stroke  to  allow  of 
cushioning,  and  the  duplex  pump,  unless  well  de- 
signed, is  apt  not  to  work  its  full  stroke  on  both 
cylinders. 

A  ram  pump  has  the  advantage  over  one  of  the 
bucket  type  in  that  any  slip  past  the  plunger  is 
apparent  at  the  stuffing  boxes,  whereas  consider- 
able slip  past  a  bucket  plunger  may  take  place 
without  being  detected. 

The  belt-driven  centrifugal  pump  is  probably  the 
lowest  in  first  cost  of  all  types  of  pump,  and  tho 
efficiency  is  high  for  large  quantities  but  only 
moderate  for  medium  quantities,  especially  at  high 
lifts,  and  distinctly  low  for  small  quantities.  The 
necessity  of  priming  centrifugal  pumps  before 
starting,  unless  the  liquid  is  supplied  from  a 
higher  level  than  the  pump,  is  a  disadvantage  for 
chemical  work  in  most  cases,  but  the  absence  of 
valves,  and  the  fact  that  the  decrease  in  efficiency 
owing  to  wear  is  probably  less  than  in  the  case  of 
reciprocating  pumps,  especially  with  the  open  type 
impeller,  is  in  their  favour.  Trouble  at  the  stuff- 
ing boxes  is  often  due  to  faulty  packing.  A  centri- 
fugal pump  with  only  a  single  stuffing  box,  and 
that  on  the  suction  side,  has  many  advantages  for 
chemical  work. 

In  the  case  of  pumps  for  corrosive  liquids  the 
question  of  safety  and  reliability  far  outweighs  that 
of  first  cost  or  efficiency,  since  the  quantities  to  be 
handled  are  generally  comparatively  small. 

The  choice  of  suitable  valves  has  much  to  do  with 
the  satisfactory  working  of  pumps  lifting  chemical 
liquors,  and  the  provision  of  efficient  strainers  of 
ample  area  on  the  suction  pipes  is  of  great  assist- 
ance to  the  proper  operation  of  the  valves. 

Pumping  Efficiency. 

The  following  table  gives  the  yearly  cost  of  power 
for  pumping  water  at  various  rates  against  a  bead 
of  thirty  feet,  assuming  4000  hrs.  to  be  worked  in 
the  year,  and  the  cost  of  one  b.h.p.  hr.  to  be  lid., 
which  is  equivalent  to  electric  power  delivered  to  a 
motor  of  85%  efficiency  at  V42d.  per  unit. 

In  order  to  have  a  basis  of  comparison  between 
the  efficiency  of  steam  pumps  and  those  driven  by 
belt  or  motor,  it  is  necessary  to  assume  a  figure 
for  tho  steam  which  represents  a  borse-power-hour, 
and  in  what  follows  this  figure  is  taken  at  86  lb. 

The  efficiency  of  small  pumps  of  all  types  is  very 
low.  owing  to  the  small  hydraulic  mean  radius  of 


140  T 


WEST.— PUMPING  MACHINERY  FOR  CHEMICAL  WORKS. 


[May  31.  1920. 


the  passages,  and  this  is  particularly  marked  with 
centrifugal  pumps. 


Gallons 

Yearly  cost  of  powei 

in  pounds  at 

various 

per  hour. 

efficiencies. 

100% 

70% 

60% 

50% 

40% 

30%  ,  20%  | 

10% 

500 

1-6 







4-0 

5-3 

7-9 

15-8 

1.000 

8-2 

— 

— 

6-4 

80 

10-7 

160 

32-0 

5.000 

160 

— 

26-7 

320 

40 

630 

—    1 

— 

20.000 

64 

91-4 

106-7 

12S 

160 

213 

— 

— 

50.000 

160 

229 

267 

320 

400 

533 

~ 

A  1-in.  centrifugal  pump  throwing  1000  gallons 
per  hour  against  a  head  of  30  ft.  will  have  an 
efficiency  of  15%  to  18%,  a  2-in.  pump  throwing 
5000  gallons  per  hour  will  show  about  40%,  a  3-in. 
pump  throwing  10,000  to  12,000  gallons  55%  to 
60%,  while  efficiencies  of  70%  and  over  are  only 
attainable  in  pumps  of  6-in.  or  7-in.  and  over, 
handling  50,000  gallons   per  hour   upwards. 

For  any  given  centrifugal  pump  there  is  a  cer- 
tain set  of  conditions  as  to  speed,  quantity,  and 
head,  for  which  the  efficiency  will  be  a  maximum, 
and  any  deviation  from  these  conditions  will  mean 
a  decrease  in  efficiency.  It  is  desirable,  therefore, 
to  some  extent,  to  design  every  centrifugal  pump 
for  the  particular  conditions  under  which  it  is  to 
work,  in  order  to  get  the  best  results. 

The  efficiency  of  duplex  steam  pumps  will  vary 
from  about  20%  in  small  sizes  up  to  40%  in  large 
sizes,  corresponding  to  steam  consumptions  of  175 
lb.  per  h.p.hr.  to  881b.  That  of  direet^acting  pumps 
will  range  from  25%  up  to  50%. 

The  efficiency  of  flywheel  pumps  is  usually  several 
per  cent,  better  than  that  of  direct-acting  pumps 
of  the  same  capacity,  owing  to  the  smaller  clear- 
ances in  the  steam  cylinder  and  the  greater  ease 
in  working  expansively.  The  steam  consumption 
can  be  reduced  considerably  by  compounding  the 
Bteam  cylinders,  and  also  by  fitting  condensers  to 
the  exhaust. 

Where  the  exhaust  steam  from  pumps  can  be 
used  for  heating  liquors  in  chemical  works,  the 
steam  consumption  is  of  little  consequence,  since 
nearly  90%  of  the  heat  in  the  live  steam  is  recovered 
in  the  exhaust  steam. 

The  efficiency  of  diaphragm  pumps  ranges  from 
about  14%  in  small  sizes  up  to  20%  in  the  largest 
sizes  usually  made. 

Types  of  Pumps. 
Pumps  may  be  classified  as  follows:  — 

(1)  General  service  pumps,   viz.,   those    for    water 

and  non-corrosive  chemical  liquors.  This 
type  includes  reciprocating  pumps  and  cen- 
trifugal pumps. 

(2)  Pumps  for   gritty   and    thick    viscous    liquids. 

These  may  be  of  the  reciprocating  or  rotary 
type. 

(3)  Pumps  for  corrosive  acids,  of  reciprocating  or 

rotary  types. 

(4)  Pumps  operated  by  compressed  air.     These  in- 

clude the  well-known  acid  eggs,  either  plain 
or  automatic,  and  the  air-lifts. 

In  using  the  egg  for  liquids  containing  solids  in 
suspension,  it  is  a  good  plan  to  introduce  the  air 
through  the  perforated  pipe  at  the  bottom  of  the 
vessel,  instead  of  at  the  top,  to  keep  the  liquid 
agitated  and  prevent  an  aecumulation  of  solids. 

The  efficiency  of  eggs  and  automatic  elevators  is 
a  subject  upon  which  little  or  no  information  based 
on  actual  tests  is  available,  and  it  will  be  of  in- 
tereet,  therefore,  to  consider  the  overall  efficiency 
of  the  system. 


Take  the  case  of  an  automatic  elevator  in 
which  the  compressed  air  is  admitted  by  a  float  or 
other  mechanism  as  soon  as  the  liquid  reaches  a 
certain  level  in  the  egg.  As  soon  as  air  is  admitted, 
pressure  begins  to  build  up  and  the  liquid  begins 
to  rise  in  the  delivery  pipe,  going  on  until  it  begins 
to  flow  out  from  the  discharge  top  of  the  pipe. 
The  rate  at  which  the  air  pressure  builds  up  will 
depend  upon  the  size  of  the  air  inlet,  but  the  air 
space  above  the  liquid  being  very  small,  it  is  safe 
to  assume,  unless  a  reducing  valve  or  regulator  is 
used,  that  in  most  cases  it  will  reach  the  full  pres- 
sure in  the  air  main  almost  instantaneously  and 
the  column  of  liquid  in  the  discharge  pipe  will 
have  been  accelerated  up  to  the  maximum  velocity 
corresponding  to  the  air  pressure  used  by  the  time 
the  liquid  reaches  the  top  of  the  discharge  pipe. 
In  any  event  equilibrium  will  very  quickly  be 
attained  at  a  velocity  such  that  the  "  static  "  head 
plus  the  friction  head  equals  the  air  pressure. 

For  instance,  if  water  is  being  blown  through  a 
straight  vertical  3-in.  cast  iron  pipe  60  ft.  long, 
the  static  head  is  26  lb.  per  sq.  in.  and  if  the  air 
pressure  were  only  26  lb.  per  sq.  in.  it  would  just 
raise  the  water  to  the  top  of  the  discharge  pipe 
without  causing  any  delivery,  while  an  additional 
air  pressure  will  cause  a  flow  at  the  following 
velocities  :  — 


Air  pressure  in  excess  of 
26  lb.  per  sq.  in. 


Velocity  of  flow 
ft.  per  sec. 


0.3 

2 

1.1 

4 

43 

8 

15.6 

16 

Thus  if  the  air  supply  is  at  a  pressure  of  40  lb. 
per  sq.  in.  the  water  will  flow  out  with  a  velocity 
of  about  15  ft.  per  sec. 

This  condition  of  equilibrium  will  be  maintained, 
provided  the  air  supply  pressure  remains  constant 
until  the  egg  is  empty,  with  the  exception  of  a 
slight  decrease  in  the  static  head  owing  to  the 
lowering  of  the  liquid  level  in  the  egg,  the  depth  of 
liquid  in  the  egg  of  course  balancing  a  correspond- 
ing column  in  the  discharge  pipe. 

In  automatic  elevators  where  the  air  supply 
valve  is  gradually  closed  by  a  float  which  falls  with 
the  liquid,  a  certain  amount  of  wire-drawing  takes 
place,  and  the  final  air  pressure  may  not  be  greater 
than  that  required  to  discharge  the  liquid  with  a 
moderate  velocity ;  in  fact,  in  some  elevators,  such 
as  the  Kestner,  a  regulator  is  provided  to  ensure 
this,  but  in  any  event  the  minimum  amount  of  air 
used  will  be  equal  to  the  volume  of  the  egg  at  the 
supply  pressure. 

In  the  case  of  hand-operated  eggs,  under  the  best 
conditions  where  the  workman  stands  with  his 
hand  on  the  air-control  valve  and  his  ear  against 
the  discharge  pipe,  he  is  able  to  shut  off  the  air 
immediately  he  hears  the  last  of  the  liquid  leave 
the  egg,  and  he  probably  uses  no  more  air  than 
an  automatic  elevator,  but  if  the  air  is  not  shut 
off  at  the  proper  moment,  the  waste  of  air  may  be 
very  considerable,  as  will  also  be  the  case  if  the 
egg  is  not  completely  filled  with  liquid. 

In  comparing  hand-operated  eggs  with  automatic 
elevators,  it  must  be  remembered  that  the  former 
are  usually  much  larger  than  the  latter,  being  often 
of  500  up  to  several  thousand  gallons  capacity,  as 
against  3  to  20,  or  sometimes  100  gallons  in  the 
latter,  and  the  advantage  in  air  economy  is  all  in 
favour  of  one  big  blow  instead  of  numerous  small 
ones. 

There  is  no  reason  why  automatic  elevator 
mechanism  should  not  be  applied  to  large  eggs, 
but  actually  it  is  not  often  done.  On  the  other 
hand,  where  a  more  continuous  supply  is  required, 
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as  in  tho  case  of  acid  supply  to  towers,  the  use  of 
small  eggs  operating  frequently  is  necessary. 

The  discharge  pipes  from  eggs  and  olevntors 
should  be  as  nearly  vertical  BS  possible,  otherwise 
.it   the  end  of  the  blow   the  air   may   break   through 

the  column  of  liquid  and  escape  along  the  upper 
the  pi|«v  The  clearance  or  air-apace  at  the 
top  of  an  egg  or  elevator  must  be  reduced  as  far 
as  possible,  since  it  represents  so  much  wasted  air. 
efficiency  of  blow  eggs  decreases  irith  in- 
creasing pressure,  owing  to  the  greater  amount  of 
energy  contained  in  the  air  left  in  the  egg  at  higher 

mis  lead  lining  of  steel  eggs  affords 
>. 'incut    protection    against     weak     sulphuric 
and  etc.     The  use  of  ebonite  lining  for  eggs  has 
been  adopted  for  hydrochloric  acid. 

The  air-lift. — The  air-lift  provides  an  exceed- 
ingly simple  method,  of  raising  liquids,  and  one 
that  is  fairly  ell'nient  if  properly  designed.  It  is 
not   used    in   chemical    works    to   anything   like   the 

extent  it  deserves.  Compressed  air  is  injected  at 
the  bottom  of  a  discharge  pipe  so  that  alternate 
piaton-like  layers  of  air  and  water  are  formed  in 
the  pipe,  thus  lightening  the  column  in  the  pipe 
and  allowing  the  liquid  to  be  blown  out  with  an 
air  pressure  which  may  be  as  low  as  i  to  i  lb.  per 
foot  of  actual  lift  with  water. 

The  use  of  air-lifts  with  hot  liquids  offers  special 
advantages,  since  the  heat  energy  of  the  liquid  con- 
tributes to  the  work  of  pumping  by  expanding  the 
air.  and  pumping  efficiencies  of  100%  and  over  can 
be  obtained  in  this  «  a\  .  Air-lifts  are  also  used  for 
lifting  molten  metals,  and  in  such  cases  the  thermal 
expansion  of  tne  air  will  bo  still  more  marked 
owing  to  the  higher  temperatur ■  - 

The  correct  proportioning  of  the  "  submerg- 
ence," or  ratio  of  the  depth  below  the  free  level  of 
the  liquid  in  the  well  or  feed  tank  at  which  the  air 
is  applied,  to  the  total  lift,  has  much  to  do  with 
the  efficiency  of  an  air-lift,  and  while  no  hard  and 
fast  rules  for  determining  this  factor  can  be  given, 
since  it  depends  to  some  extent  upon  the  size  of  the 
eduction  pipe  and  the  nature  of  the  liquid,  it  is 
generally  admitted  that  the  lower  the  lift  the 
greater  should  be  the  submergence,  and  that  the 
greater  the  submergence  the  higher  the  efficiency. 
For  lilts  up  to  100  ft.  the  submergence  will  usually 
lie  between  50%  and  70%  of  the  lift,  decreasing  to 
about  35%  with  a  lift  of  500  ft.  Efficiencies  of 
over  80%  can  generally  be  obtained  with  a  well- 
daauned  air-lift,  and  40%,  or  even  higher,  can  be 
reached  in  some  cases  with  cold  liquids. 

In  a  method  of  applying  compressed  air  in  pump- 
ing known  as  "  the  return  air  system,"  reciprocat- 
ing pumps  of  the  steam  driven  type  are  used  with 
compressed  air  instead  of  steam,  and  on  the  closed 
circuit  system,  i.e.,  the  exhaust  from  the  pumps 
returns  to  the  compressor  for  re-use.  In  this 
method  the  economy  in  compression  at  the  higher 
pressures  is  utilised,  and  losses  of  air  through  leak- 
age are  made  up  by  the  small  booster  compressor. 

Steam  ejectors  are  often  useful  for  draining  pits 
and  sumps.  Their  low  efficiency  is  against  their 
use  for  other  purposes. 

The  author  described  a  large  number  of  different 
types  of  pumps  with  illustrations,  and  also  gave  a 
■umber  of  general  data  on  pumping. 


A  belt-driven  type  of  pump  specially  intended  for 

sulphuric     aei.l     is     shown     in     the     accompanying 
figure. 


I  UK  MARCLEX  PUMP. 

BY   E.   A.    STEWART. 

This  pump  differs  from  other  centrifugal  pumps 
in  being  glandless.  Essentially,  it  consists  of  a 
easing  and  a  rotor  or  impeller  with  a  vertical 
spindle.  This  method  of  construction  has  been 
adopted  in  order  that  glands  may  be  dispensed 
with. 


The  annular  float,  A,  controls  tho  admission  of 
liquid  through  the  inlet,  c,  ajid  the  annulus,  h. 
Tho  upper  sloping  part  of  the  float  seats  itself  on 
the  corresponding  sloping  part  of  the  annular  part, 
which  really  constitutes  a  valve  seating.  The  float 
moves  freely  in  a  vertical  direction,  but  is  not  in 
contact  with  the  spindle,  as  it  is  guided  by  the  small 
ribs  shown  as  upper  extensions  of  the  ribs,  m. 
These  ribs,  m,  of  which  there  are  four,  form  a 
rest  for  the  float,  and  guide  the  liquid  steadily  into 
the  eye  of  the  impeller,  f,  which  subjects  it  by- 
centrifugal  action  to  pressuro  in  the  chamber,  o, 
whence  it  is  forced  through  the  outlet,  H,  Into  the 
delivery  pipe.  The  impeller,  P,  is  mounted  on  the 
spindle,  D,  which  revolves  in  large  bearings,  K  and 
o,  the  spaces  between  the  bushes  and  main  casting 
in  each  case  forming  grease  reservoirs.  The  weight 
of  the  spindle  and  impeller  is  taken  by  a  ball  thrust 
bearing,  n,  which  revolves  in  a  covered  grease 
chamber.  All  wearing  parts  aro  fitted  with  auto- 
matic grease  lubricators.  No  parts  liable  to  wear 
are  exposed  to  the  action  of  the  acid.  The  body  of 
the  pump.  J,  the  impellers,  F  and  F1,  the  sheathing 
of  tho  spindle,  E,  the  float  valve,  A,  and  annular 
inlet  chamber,  B,  can  be  made  of  any  suitable  acid- 
resisting  metal,  stoneware,  ebonite,  or  glass. 

When  working  a  full  supply  of  acid  is  allowed  to 
flow  into  the  inlet,  c,  and,  should  this  be  too  much, 
the  float  valve,  a,  rises  and  temporarily  restricts 
the  supply,  but  falls  again  when  the  level  of  the 
acid  in  the  pump  body  becomes  lower. 

By  a  comparatively  small  modification  of  the 
design  the  pump  is  equally  well  adapted  for  raising 
other  acids.  For  such  purposes  the  pump  mav  be 
made  in  ebonite,  earthenware,  or  silicon-iron  alloy, 
or  even  in  stone.  As  a  matter  of  fact  these  pumps 
have  been  working  for  over  two  years  with  various 
corrosive  liquids,  including  concentrated  and 
dilute  sulphuric  and  phosphoric  acids  and  hydro- 
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chloric  acid.  Also  very  strongly  alkaline  liquors, 
at  the  boiling  temperature,  containing  a  heavy 
sediment  mixed  with  ashes. 

The  following  are  some  of  the  uses  for  which  this 
pump  is  well  adapted  :  — The  elevation  of  hot  saline 
solutions  to  crystallising  vessels;  the  removal  of 
salts  deposited  from  solutions  undergoing  evapora- 
tion ;  the  emptying  of  caustic  soda  or  sodium  sul- 
phide finishing  pots;  mixing  liquids  and  solids  in 
dissolving  tanks — employed  for  this  purpose  the 
pump  vigorously  agitates  the  contents  of  a  rela- 
tively very  large  vessel. 


THE  ELEVATION  OF  ACIDS  BY  THE 
KESTNER  PATENT  AUTOMATIC  ELEVATOR. 

BY    J.    A.    REAVELL. 

The  use  of  the  acid  egg  tends  to  great  loss  of 
air,    and    is    generally    inefficient.      The    Kestner 


Fig.  1. 


Fig.  2. 

elevator  was  designed  to  overcome  this  waste  and 
to  do  away  with  the  labour  required  to  operate  the 
valves. 


The  standard  elevator  is  shown  in  fig.  1,  and  the 
movements  whereby  the  air  is  admitted  and 
exhausted  in  fig.  2.  Acid  flows  into  the  body  of 
the  elevator  through  the  inlet  valve  which  is 
coupled  to  a  feed  tank  placed  above  it.  As  soon 
as  the  acid  rises  to  a  pre-determined  height  in  the 
body,  the  floaty  X,  operates.  To  obtain  a  quick 
action  the  float  is  carried  into  the  narrow  portion 


J#^ 


Fig.  3. 


of  the  top  cover,  and  the  acid  flowing  in  rapidly 
fills  this.  The  lever,  C  (fig.  2),  works  on  the 
fulcrum,  H,  and  the  rod,  K,  which  is  coupled  to 
the  float,  rise6  when  the  body  is  full.  This  at  once 
releases  tie  pressure  from  the  air  valve,  R,  and 
air  is  admitted  into  the  head,  passing  down  the 
standpipe  into  the  body.  At  the  same  time,  the 
pressure  of  the  air  closes  the  air  exhaust  valve,  D. 
The  compressed  air  blows  the  acid  from  the  body 
up  the  delivery  pipe  to  the  receiving  tank.  A 
balance  weight  rod,  F,  provided  with  balance 
weights   counterbalances  the  weight   of   the   float. 
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As  soon  as  tho  ncid  is  blown  out  of  the  body,  the 
float  MUM    hack    to    its   original    position   ami    the 

sarhanst   valve  opens  at  onoe,  allowing  the  air  to 

exhaust.    33m  Mid  inlet  valve  then  opens,  ami  tho 
cycle  !•*  repented.    The  movement   of  the  lever  is 

ii^lit.  the  air  valve  having  ■  travel  of  only 
about  «'',  inch,,  so  that  tho  wear  and  tear  is 
infinitesimal. 

!-pi|K>  should  1h>  of  suffii  ietit  length  so 
that  tho  elevator  head  is  above  the  level  of  the  add 
in  the  feed  t  ink.  thus  preventing  the  flooding  of 
the  head  with  acid. 


tinuouslv  in  operation  in  chemical  works  for  over 
are  and  the  oosi  of  upkeep  amounts  only 
ae  few  ahillin 


CENTRIFUGAL     PUMPS     FOR     SULPHURIC 
AND  NITRIC   u  ins 

iiv  B.  J.  TUNC  IT, 

The  centrifugal  pump  has  many  advantages  o\,  r 
pumps  of  other  types  for  lifting  sulphuric  acid. 
Their  efficiency  is  high  as  compared  with  the  use 
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Fig.  4. 


In  a  modification  of  this  elevator,  made  of 
earthenware,  for  pumping  nitric  acid,  the  special 
feature  is  the  method  of  connecting  the  float  to 
the  lover  by  means  of  a  wire.  Originally  this  wire 
was  of  platinum,  but  recently  a  special  alloy  has 
been  used. 

A  continuous  elevator  has  been  designed  for 
delivering  acid  into  sprays,  and  for  other  purposes. 
Plus  is  shown  in  fig.  3.  The  lower  portion  consists 
of  two  bodies  which  may  be  made  of  cast  iron  lead 
lined,  or  unlined,  as  required,  or  of  potware. 

One  of  these  bodies  contains  the  float,  which  is 
operated  by  the  valve  shown  in  fig.  4.  This  consists 
of  a  taper  plug  type  valve  operating  in  a  valve 
box,  both  of  which  are  made  of  potware.  The  air 
is  delivered  into  the  head  at  H.  The  plug  valve, 
R(  is  arranged  with  four  ports  which  communicate 
with  the  openings  marked  1  on  the  horizontal 
plane,  and  2  on  the  vertical  plane.  As  the  float 
rises,  owing  to  the  inlet  of  the  acid,  the  wheel,  F, 
is  rotated  until  the  trigger,  K.  which  operates  in 
a  slot  in  the  wheel,  comes  in  contact  with  the  wheel. 
This  then  moves  over  B  and  causes  the  weight.  E, 
to  fall  sharply,  thus  operating  the  valve,  R,  quickly. 
This  operation  turns  on  air  to  the  cylinder  that  has 
just  filled, and  shuts  it  off  from  the  cylinder  that  has 
just  been  emptied,  exhausting  this  to  atmosphere. 
There  are  two  openings  for  each  cylinder.  For  one 
cylinder  the  diagram  shows  these  at  1  and  1A. 
Both  these  connect  in  a  common  pipe  to  the 
cylinder.  IB.  If,  for  example,  the  valve  has  just 
operated  on  No.  1  cylinder  due  to  it  being  full, 
then  the  compressed  air  enters  through  1  into 
No.  1  cylinder  and  the  exhau>t  from  So  '-'  >  lind  r 
leaves  through  pipe,  2B,  by  way  of  the  valve,  2A, 
and  ricr  vend — each  cylinder  filling  and  emptying 
alternately. 

Thc.-so  elevators,  which  have  been  used  for 
discharging  acid  through  sprays  at  40  to  601b. 
pn-M.ure  on  the  sprays,  are  simple  in  operation 
and  have  no  working  parts  revolving  in  acid,  the 
only  parts  subject  to  tho  acid  being  the 


of  compressed  air  and  acid  eggs.  With  plunger 
type  pumps  danger  existed  from  tho  leakage  of 
acid  under  pressure  from  the  glands  of  the  pumps. 
In  modern  centrifugal  pumps  tho  glands  are  so 
arranged  that  instead  of  being  subject  to  pressure 
of  acid  they  are  only  subjected  to  a  suction,  and 
consequently  only  such  packing  is  needed  as  will 
prevent  inlet  of  air  whilst  the  pump  is  working. 

In  a  modern  type  of  double-stage  regulus 
centrifugal  acid  pump  for  lifting  sulphuric  acid 
there  is  only  one  gland,  and  this  being  on  the 
suction  side  there  is  no  fear  of  leakage  of  acid  at 
the  gland  whilst  the  pump  is  at  work.  The  pump 
shaft  is  fitted  with  two  ring  oiling  bearings,  and 
is  also  fitted  with  ball  thrust  bearing  so  as  to  take 
tho  thrust  due  to  the  weight  of  the  head  of  acid. 
On  the  pressure  side  in  this  pump  there  is  no 
gland,  but  simply  an  enclosed  bearing  which  is 
maintained  full  of  lubricant  from  a  grease  cup. 
This  pump,  when  lifting  sulphuric  acid  to  a  head  of 
75  feet,  consumes  1'9  h.p.,  and  works  at  2460  revs, 
per  minute. 


outlet  acid   valves. 


nlet  and 
Some  of  them  have  been  con- 


Fig.  1. 

Fig.  1  shows  a  3-stage  centrifugal  pump  again  so 
arranged   that   there   is   but  one  stuffing  box   and 
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gland,  with  a  thrust  collar  at  the  pressure  side. 
This  has  been  arranged  with  a  by-pass  leading  to 
the  first  or  suction  chamber  so  that  it  is  always 
subject  to  suction  while  working,  and  any  leakage 
or  overflow  at  this  point  is  carried  back  to  the 
suction  side.    This  forms  a  very  compact  and  highly 


efficient  design,  the  impellers  being  carefully  bal- 
anced and  internal  friction  reduced  to  a  minimum. 

Fig.  2  shows  a  single-stage  vertical  type  centri- 
fugal pump  arranged  for  driving  by  vertical 
spindle,  motor-coupled  direct  to  pump  shaft.  The 
pump  chamber  has  a  bottom  suction  fitted  with  a 
balanced  impeller,  with  a  faced  ring  on  the  im- 
peller working  in  a  machined  groove  on  the  body 
in  such  a  way  that  the  gland  packing  has  very  little 
work  to  do.  A  ball  bearing  is  arranged  on  the 
motor  spindle  and  the  pump  works  with  but  little 
internal  friction.  The  multi-stage  pumps  are  often 
arranged  in  the  same  manner. 

A  centrifugal  pump  which  has  been  very  success- 
ful for  pumping  nitric  acid  is  shown  in  fig.  3.  This 
pump  is  constructed  entirely  of  acid-resisting  iron, 
with  the  exception  of  the  bed-plate.     Arranged  as 


Fig.  3. 

shown  with  an  end  suction,  the  impeller  and  spindle 
are  in  one  piece.  A  long  stuffing  box  and  sleeve  are 
adopted  and  oil  grooves  machined  in  the  spindle  and 
kept  filled  with  ceresin  wax  lubricant  prevent 
trouble  from  leakage  at  the  gland.  The  spindle  is 
supported  bv  two  ball  bearings,  totally  enclosed  en- 
abling the  pump  to  be  run  at  comparatively  high 
speeds  with  a  minimum  of  friction  or  wear  and  tear. 
Some  of  those  small  pumps  have  raised  85%  nitric 
acid  to  a  height  of  60  ft.  continually  at  tempera- 
tures up  to  52°  C.  In  one  case  five  pumps  pumped 
22,000  tons  of  nitric  acid  without  expenditure  for 
maintenance. 


THE  AVAMORE   "SQUEEGEE"   PUMP. 

BY  R.   A.   PELMORE. 

This  pump,  invented  by  Mr.  N.  G.  Beckwith, 
comprises  a  rotor  consisting  of  a  disc  loosely 
mounted  on  an  eccentric  on  the  shaft  rolling  round 
the  inside  of  the  pump  casing.  No  sliding  takes 
place  between  casing  and  rotor,  but  rolling  motion 
is  imparted  to  the  rotor,  which  turns  round  the 
eccentric,  the  latter  acting  as  a  bearing.  At  the 
top  of  the  casing  a  metal  piece,  usually  with  some 
spring  tension  behind,  works  up  and  down  in  a 
slot,  keeping  contact  at  all  times  with  the  rim  of 


the  disc.  Inlet  and  outlet  ports  are  immediately 
to  right  and  to  left  of  this  metal  piece  or  valve. 
"  Squeegee  "  action  drives  the  liquid  round  in  front 
of  the  rotor ;  the  liquid,  being  sealed  from  the  suc- 
tion side  by  the  valve  piece,  is  driven  through  the 
delivery  port,  while  at  the  same  time  liquid  follows 
behind"  the  rotor  through  the  suction  port. 


The  pump  consists  of  a  casing,  end  covers,  a  shaft 
and  two  discs  with  two  valve  pieces.  The  discs 
and  valves  are  duplicated  for  perfect  balance,  even 
flow,  and  silent  running. 

The  casing  and  rotor  do  not  have  sliding  wear 
against  each  other.  The  sliding  surfaces  are  the 
main  bearing  bushes  for  the  shaft  and  the  bore 
of  the  rotor  disc  on  the  eccentric.  The  discs  rotate 
round  their  own  centres  at  a  speed  proportional 
to  the  difference  in  diameter  of  casing  and  rotor, 
so  that  for  a  pump  speed  of,  say,  1000  r.p.m.  the 
rim  of  the  disk  only  makes  about  60  complete  turns 
per  minute  past  the  valve  piece,  so  making  the 
wear  there  negligible. 

The  constructional  simplicity  and  the  restriction 
of  principal  wearing  surfaces  to  bearings,  as  well 
as  the  absence  of  valves,  without  sacrificing  the 
positive  action  or  ability  to  run  without  priming, 
make  a  pump  of  extraordinary  reliability. 

By  the  addition  of  a  simple  attachment  the  de- 
livery and  suction  connexions  remain  the  same  for 
either  direction  of  rotation. 


METHOD   OF   TRANSPORTING  AND  DISTRI- 
BUTING LIQUIDS  ABOUT  A  FACTORY. 

BY  H.  IV.  CROW. 

The  device  which  is  the  subject  of  this  notet  pro- 
vides a  means  of  putting  any  given  vessel  in  a  fac- 
tory into  communication  with  any  other  by  a  kind 
of  switch  table,  avoiding  cocks,  valves,  and  branch 
pipes,  either  directly  or  through  the  intermediary 
of  a  pump.  Pipe  lines  are  brought  from  a  number 
of  vessels  to  one  point,  terminating  in  such  a  way 
as  to  make  a  circle  of  sbort  vertical  pipes  at  the  cir- 
cumference of  a  table.  The  end  of  each  short  pipe 
is  fitted  with  a  cone  union.  Revolving  round  the 
centre  of  this  circle  are  two  radiating  arms,  one  end 
of  each  capable  of  connection  to  any  of  the  cone 
unions  and  the  other  ends  connected  to  two  loops, 
one  above  and  one  below,  the  further  ends  of  which 
are  connected  with  one  another  either  through  two 
bridge  pieces  and  the  suction  and  delivery  of  a 
pump  or  through  one  bridge  piece  direct.  In  this 
way  any  one  of  the  short  vertical  pipes  of  the  cir- 
cumference of  the  table  can  be  brought  into  con- 
nexion with  any  other  and  therefore  any  one  of  the 
vessels  with  any  other  of  the  group.     By  making 

t  See  Eng.  Pat.  130.946. 
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oil©  or  more  of  tho  short  vortical  pipes  lend  to  corre- 
sponding HUM  I  vertical  pipes  of  other  tables  farther 

groups    ol    tanks    can    lx>    brought    into    inlei-com- 
lii  u  ij  uat  ion 

li  is  preferable  bo  arrange  the  tables  nt  a  higher 

i  \.i  than  the  highest  nml      li  this  is  not  prao- 

tioahk  small   pet    oocka  should   be  fitted    nt    the 

highest   point  m   the  pipes  leading  to  the  various 

Is  to  prevent  siphoning. 

table  may  1»'  us.il  in  conjunction  with  its 
own  pump  or  not.  When  the  pump  is  not  required 
one  of  tho  bridge  pieces  is  swung  on  one  sido  and 
the  Other  connected  straight  across  the  two  loop 
terminals.  When  an  operation  is  completed  it  is 
poaBible,  by  (lowing  down  the  pump,  to  sweep  tho 
pipe!  all  luit  free  from  liquid  by  allowing  air  to  be 
snaked  through. 


Yorkshire  Section. 


POUTING  UTDS  AM)  OTHER  CORROSIVE 
1. 101  IPS,  WITH  PARTICULAR  REFERENCE 
in  THE  ARMOURED  CERATHERM  CENTRI- 
FUGAL PUMP. 

BY    W.    HWIUUST. 

Pumps  for  acid  or  corrosive  liquids  should  bo 
simple  in  construction  and  should,  if  possible,  havo 
no  internal  rubbing  surfaces  or  bearings;  there 
should  be  no  contact  between  the  corrosive  liquid 
and  material  with  which  it  can  react;  valves  should 
be  avoided  if  possible;  any  oil  used  should  not  come 
into  contact  with  the  corrosive  liquid;  the  pressure 
developed  by  the  pump  should  be  easily  variable 
1 1  niu  earn  to  about  50—60  lb.  The  type  of  pump 
which  best  fulfils  these  requirements  is  tho 
centrifugal.  Ceramic  material  is  the  most  suitable 
for  the  construction  of  pumps  for  the  chemical 
trade.  The  type  chosen  by  tho  author  for  his  pump 
was  a  form  of  Ceratherm,  with  considerably  in- 
creased tensile  strength  and  with  sufficient  heat- 
resisting  capacity  to  enable  tho  pump  to  be  worked 
alternately  on  hot  or  cold  liquids  without  liability 
to  fracture 

In  tho  Guthrie  Ceratherm  pump  the  casings  are 
made  exceedingly  thick  and  strong.  They  are  set 
into  the  iron  armourings  by  means  of  acid-resisting 
cement.  The  inlet  and  outlet  are  so  constructed 
that  coupling  up  can  be  accomplished  without  any 
fear  of  damaging  the  pump.  The  acid  or  corrosive 
liquid  is  fed  into  the  pump  on  the  gland  side.  No 
trouble  is  experienced  in  packing  this  gland,  which 
is  continually  under  suction,  a  small  quantity  of 
wool,  soaked  in  paraffin  wax,  if  desired,  being 
pressed  home  with  the  fingers.  Heads  of  200  or 
300  ft.  can  be  attained  without  any  leak  or  trouble 
at  the  gland. 

To  fix  the  impellers  on  to  the  steel  shaft  the  in- 
terior of  the  shaft  of  the  impeller  is  filled  with  a 
cementing  material  of  very  high  acid  resistance, 
which  receives  a  screw  thread  and  the  shaft  is  then 
screwed  into  tho  impeller,  which  is  ground  and 
balanced  on  its  own  shaft.  The  impellers  are  of 
very  substantial  construction.  They  have  been 
tested  up  to  fully  3000  revs.  The  Manx  impeller, 
which  is  now  being  used  largely,  is  almost  self- 
balancing  so  far  as  thrust  is  concerned  and  gives 
very  little  thrust  along  the  shaft. 

In  chemical  works  it  is  gonerallv  required  to 
pump  a  small  quantity  (say  20—100  galls,  per  min.) 
to  a  head  of  anything  up  to  120  ft.,  whilst  running 
the  pump  at  low  speeds.  This  means  that  the 
ratio  of  the  diameter  of  the  impeller  to  the  width 
of  its  blade  is  necessarily  high,  and  as  this  ratio  is 
a  factor  which  governs  the  theoretical  efficiency  of 
any  centrifugal  pump  a  corresponding  reduction  of 
efficiency  would  be  expected. 

In  the  neighbourhood  of  40  ft.  head  efficiencies 
of  60"'  havo  been  attained  with  these  pumps  and 
with  120  ft.  head  about  40%. 


Mutiny  held  at  Queen's  lintel,  LeetU,  on  February 
88,  1920 
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THE   DETERMINATION  OF   ALKALINITY   IN 

TANNERY   LIME  LIQUORS. 

UY    W.    R.   ATKIN,    XI.SC,    AND    W.    E.    rAI.MKIl,    B.A. 

(Abstract.) 

Tho  methods  to  be  described  havo  been  devised 
with  a  view  to  overcoming  certain  defects  in  tho 
methods  at  present  employed  in  the  determination 
of  alkalinity  in  lime  liquors.  The  factors  which 
contribute  to  the  alkalinity  of  lime  liquors  are: 
(a)  calcium  hydroxide,  (b)  sodium  hydroxide,  (c> 
sulphydrates  of  calcium  and  sodium,  (d)  ammonia 
ana  amines,  (e)  sodium  and  calcium  salts  of  weak 
acids  or  products  of  hydrolysis  of  hide  proteins. 

Total  alkalinity  is  due  to  all  the  substances 
enumerated  above  and  is  determined  by  the  method 
described  by  Bennett,'  in  which  25  c.c.  of  tho  fil- 
tered lime  liquor  is  boiled  with  excess  of  iV/10  sul- 
phuric acid  and  the  excess  titrated  with  N 110' 
caustic  soda,  using  methyl  red  as  indicator.  In  alt 
the  lime  liquors  examined  a  precipitate  was  formed 
by  this  treatment  with  acid  ■  these  precipitates  aro 
due  doubtless  to  dissolved  keratinous  matter  and 
not  to  true  hide  substance,  as  was  demonstrated  by- 
one  of  us  recently.3  This  point  was  further  tested 
by  determining  the  total  alkalinity  of  a  solution  of 
gelatin  in  lime  water,  in  which  case  no  precipitate 
was  obtained  on  addition  of  acid.  A  similar  result 
was  noted  with  a  solution  of  hide  powder  in  lime 
water,  although  both  solutions  were  very  rich  in 
nitrogen.  By  using  JV/10  reagents  throughout,  the 
titration  for  total  alkalinity  is  a  measure  of 
a+b+c  +  d  +  e. 

Caustic  alkalinity  is  an  important  figure  for  thiv 
tanner,  as  it  is  a  measure  of  the  plumping  power  of 
tho  lime  and  has  a  pronounced  influence  on  the 
subsequent  leather  produced.  This  caustic  alka- 
linity is  due  to  the  hydroxides  of  calcium  ano 
podium  or  to  a+b. 

Bennett"  has  devised  a  method  to  determine  this 
figure  which  is  very  ingenious,  but  in  one  important 
respect  unsound.  It  depends  on  two  titrations  of 
the  lime  liquor  after  treatment  with  formaldehyde. 

First  titration. — 10  c.c.  of  40%  formaldehyde 
folution  diluted  with  10  c.c.  of  distilled  water  is 
neutralised  to  phenolphthalein  with  iV/10  caustie 
soda  until  a  faint  pink  colour  appears;  25  c.c.  of 
the  clear  filtered  lime  liquor  is  added,  and,  after 
mixing,  titrated  with  iV/10  hydrochloric  acid  until 
the  pink  colour  just  disappears.  During  this  titra- 
tion the  hydroxides  of  calcium  and  sodium  aro 
neutralised  by  tho  acid  and  not  affected  by  the 
formaldehyde.  Ammonia  reacts  with  the  formalde- 
hyde to  form  neutral  hexamethylenetetramine. 
Formaldehyde  reacts  with  sulphydrates  and  liber- 
ates    an     equivalent      amount      of      hydroxide: 

NaSH  +  HCHO  +  H10  =  H.CH(OH)(8H)  +  NaOH, 
and  thus  all  sulphydrates  are  estimated.     Formal- 
dehyde  also    reacts   with    amino   acids,    producing 
methylene-amino     acids,      which     react     acid      to 
phenolphthalein  : 

NH,R.COOH  +  H.CHO=CH,:N.R.COOH+H,0. 
Consequently,  after  adding  formaldehyde  to  a  lime 
liquor  methylene-amino  acids  aro  formed  which 
neutralise  a  certain  amount  of  the  caustic  alkalis, 
so  that  the  caustic  alkalinity  and  that  due  to  sul- 
phydrates are  reduced  by  this  acidity  produced  by 
the   amino   acids.     In   other   words,   this  titration 

1  Bennett.     Coll.  (London)  1915.  200. 

'  Thompson  and  Atkln.    J.  Soc.  Leather  Tr.  Chem..  1920.  15. 

•  Bennett.    Coll.  (London).  1915.  321. 
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affords  a  measure  of  a+b  +  c — amino  acids.  The 
above  explanation  is  that  put  forward  by  Bennett, 
and  is  quite  sound.  The  calcium  and  sodium  salts 
of  the  hydrolysis  products  are  not  affected  in  this 
titration. 

Second  titration. — 25  c.c.  of  filtered  lime  liquor  is 
neutralised  to  phenolphthalein  with  glacial  acetic 
acid  until  :he  pink  colour  is  discharged,  and  A'/ 10 
iodine  added  until  an  unabsorbed  excess  is  observed. 
N 1 10  caustic  soda  is  then  added  until  a  pink  colour 
-appears,  and  finally  10  c.c.  of  neutral  formalde- 
hyde. After  mixing  the  solution  is  titrated  with 
JV/10  caustic  soda  until  the  pink  colour  reappears. 
Later  this  titration  (originally  described  by 
.Stiasny)*  was  modified  by  using  hydrochloric  acid 
instead  of  acetic  acid,  as  the  end-point  was  found 
to  be  sharper. 

Bennett  states  that  this  second  titration  is  a 
measure  of  the  acidity  produced  by  the  amino- 
•acids,  the  caustic  alkalis  having  been  neutralised  by 
the  acid  and  the  sulphydrates  decomposed  by  the 
iodine;  consequently  the  number  of  c.c.  of  N/10 
caustic  soda  found  in  the  second  titration  added  to 
the  number  of  c.c.  of  N/ 10  hydrochloric  acid  for 
the  first  titration  gives  a  measure  of  a+b  +  c. 

Unfortunately  he  has  ignored  the  fact  that  the 
•free  ammonia  often  present  in  considerable  quanti- 
ties has  been  neutralised  with  the  formation  of 
ammonium  acetate  (or  ammonium  chloride),  which 
reacts  with  formaldehyde  to  liberate  an  amount  of 
acid  equivalent  to  the  amount  of  ammonia  present 
in  the  lime  liquor  and  also  to  lorn,  Ik  xainethi  lene- 
tetramine  : 
4CH3COONH<  +  6HCHO  = 

(CH2)6N4  +  6H20  +  4CH3COOH, 
or  with  hydrochloric  acid  : 

4NH4C1  +  6HCHO  =  (CH2)rN4  +  6H20 +4HC1. 
This  omission   is  curious,   as  Bennett5  himself  ad- 
vocated the  use  of  formaldehyde  to  replace  the  dis- 
tillation with  caustic  soda  in  the  Kjeldahl  method 
of  estimating  nitrogen. 

No  mention  has  yet  been  made  of  the  action  of 
amines  on  formaldehyde.  Primary  amines,  such  as 
methylamine,  seem  to  react  with  formaldehyde  in 
a  somewhat  analogous  way  to  amino  acids  as  far  as 
"the  NH,  is  concerned. 

2CH3NH2  +  2HCHO  =  (CH.N.CH,),  +  2H,0. 
"With    their    hydrochlorides    hydrochloric    acid    is 
liberated,     just     as     in     the     case     of     ammonium 
chloride.     This    point    was    tested    experimentally 
with  methylamine  hydrochloride. 

The  hydrochlorides  of  secondary  and  tertiary 
amines  apparently  do  not  behave  in  the  same  way 
as  those  of  the  primary  amines.  However,  Effront/' 
"has  tested  for  trimethylamine  in  many  different 
putrefactions,  but  has  not  succeeded  in  detecting 
it,  and  states  that  only  materials  containing  betaine 
or  trimethylglycine  give  rise  to  trimethylamine. 

The  constitution  of  the  amino-acids  known  to  be 
components  of  hide  proteins  does  not  suggest  the 
likely  formation  of  di-  or  tri-methylamine  by  putre- 
faction. Accordingly  only  a  relatively  small  error 
will  be  introduced  by  assuming  that  the  whole  of  the 
ammonia  and  amines  obtained  by  distillation  reacts 
with  formaldehyde,  causing  the  liberation  of  an 
equivalent  amount  of  hydrochloric  acid.  Thus  the 
second  formaldehyde  or  Stiasny  titration  measures 
the  amino-acids  plus  ammonia  and  amines,  or 
d  +  omino  acids.  The  sum,  therefore,  of  the  two 
formaldehyde  titrations  is  a  measure  of  a+b  +  c+d, 
and  by  subtracting  c+d,  that  is  c.c.  N  / 10  acid  re- 
quired for  ammonia,  amines,  and  hydrosulphides, 
a+b  is  obtained,  which  is  the  caustic  alkalinity  of 
the  lime  liquor. 

*  Stiasny.    Coll..  1908.  373. 

s  Bennett,  this  J..  1909.  202. 

•  Effront.  Biochemical  Catalysts  in  Life  and  Industry,  p.  665 
■(Wiley.) 
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ESTIMATION  OF  ALCOHOL  IN  MIXTURES  OF 
ALCOHOL,  SULPHURIC  ACID  AND  WATER. 

BY  G.    S.  BUTLER,    B.A.,   F.I.C.,  AND   H.  B.    DT/NNICLIEE, 
M.A.,    B.SC,   A. I.C. 

In  the  course  of  an  investigation  on  the  possi- 
bility of  recovering  sulphuric  acid  from  nitre  cake 
by  spirits  of  wine,  a  large  number  of  solutions  of 
sulphuric  acid  in  alcohol  were  obtained  in  which 
it  was  necessary  to  have  a  reliable  method  of 
estimating  the  constituents.  It  was  hoped  that 
the  method  due  to  P.  G.  Benedict  and  R.  S.  Norris 
(J.  Amer.  Chem.  Soc.,  J898,  20,  293)  would  be 
suitable,  but  it  was  not  found  possible  to  get  con- 
cordant results  by  this  or  by  several  other  methods. 

In  all  alcoholic  sulphuric  acids  partial  esterifica- 
tion  is  observed,  even  in  the  presence  of  consider- 
able quantities  of  water.  The  method  to  be  des- 
cribed involves  the  estimation  of  the  alcohol  both 
as  ethyl  hydrogen  sulphate  and  as  free  alcohol. 
It  has  been  found  that  if  the  free  sulphuric  acid 
is  estimated  by  titration  by  the  method  to  be 
described,  the  results  show  good  agreement  with 
those  obtained  by  precipitation  of  the  free  sul- 
phuric acid  as  barium  sulphate  and  weighing  the 
precipitate.  This  shows  that,  during  titration, 
no  appreciable  hydrolysis  takes  place. 

The  combined  alcohol  is  estimated  by  determin- 
ing the  amount  of  acid  which  has  undergone  esteri- 
fication.  A  weighed  quantity  of  the  alcoholic  sul- 
phuric acid  is  titrated  against  standard  alkali. 
This  "  direct  "  titration  gives  6  (see  Table  I.)  the 
percentage  of  acid  present  in  terms  of  sulphuric 
acid,  i.e.,  it  gives  the  free  sulphuric  acid  and  the 
acidity  due  to  ethyl  hydrogen  sulphate  (in  terms 
of  sulphuric  acid). 

The  "  total  "  acidity  is  found  by  evaporating 
a  weighed  quantity  of  the  alcoholic  sulphuric  acid 
to  a  pasty  consistence  with  excess  of  standard 
caustic  soda  or  potash,  heating  in  an  air  oven  at 
120°  C.  for  half  an  hour,  and  then,  after  extrac- 
tion with  distilled  water,  titrating  the  excess 
alkali  with  standard  acid.  From  this  is  calculated 
the  percentage  acidity  of  the  alcoholic  sulphuric 
acid  before  any  esterifieation  took  place.  The 
value  is  expressed  as  percentage  of  sulphuric 
acid,  a.  Thus,  the  percentage  of  acid  esterified  = 
2  (a-fc)-r-nxlOO. 

The  weight  of  esterified  alcohol  in  100  grams  of 
the  alcoholic  sulphuric  acid  is  2  (a  -b)  ja  x  100 
x  46-^98  grams. 

Table  I. 

Composition    of    the    mixture   calculated  from  the 

proportions  mixed:  Sulphuric  acid,   29"10%  ;  ethyl 

alcohol,  68-93%;   water,   T92%. 


Sulphuric  acid. 

Combined 

No.  of 

alcohol 

Free 

Total 

day9 

By  direct 

calculated 

alcohol 

alcohol 

elapsed 

Total. 

from 

bv  dis- 

found. 

after 

% 

% 
a. 

a  and  b . 

tillation. 

mixing. 

b. 

% 

3 

•19-51 

29-08 

902 

59-99 

69-01 

7 

18-95 

2905 

9-48 

59-20 

68-68 

13 

18-20 

2910 

10-20 

58-88 

6908 

14 

18-10 

2910 

10-30 

58-88 

6918 

15 

17-96 

2910 

10-45 

58-56 

6901 

16 

17-95 

2910 

10-46 

58-56 

6902 

17 

17-83 

2910 

10-59 

58-24 

68-83 

21 

17-64 

29-10 

10-76 

68-24 

6900 

23 

17-58 

2910 

10-81 

57-92 

68-73 

28 

17-36 

2910 

1102 

67-92 

68-94 

•  Mean  of  five  determinations. 


The  free  alcohol  may  be  determined  by  weighing 
out  25  grms.  of  the  alcoholic  sulphuric  acid,  making 
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faintly  alkaline  with  sodium  carbonate,  and  dis- 
tilling until  about  95  c.c.  of  distillate  ha 
collected.  This  treatmenl  does  not  hydrolyse  the 
ester,  and  the  distillate  contains  all  the  uncom- 
alcohol  present.  The  distillate  is  made  up 
to  100  c.c,  and  its  density  at  60°  F.  determined. 
The  percentage  of  alcohol  present  is  obtained  from 
a  table,  and  this  quantity  multiplied  by  lour  gives 
the  weight  of  uneomlmi.d  alcohol  present  in 
LOO  grins,  of  th<-  alcoholic  sulphuric  acid. 

Tun  ■  II. 

The  alcoholic  sulphuric  acidt   were   mntle    up  from 
WO      H. so,  and  98-34  .  C.H.OH. 


Date. 

Unooui-      Com- 
bined      blued       Total 
alcohol     alcohol     nl(„hol 

distil-       Uti»-        "JK 
latloa        Uon     |  m,,UHl- 
i     method.        0< 

Composition  of  solution 
calculated  from  propor- 
tions mixed. 

-.11  OB 

H,SO„ 

% 

H,0. 

11-4  SO 

60-24 
M  7S 

7-97          07-81  1 
10-57     ,    07-33  1 

6718 

3002 

1-90 

£1   E   80 

0-08     i    85-34  1 
U-44        65-60 ; 

Bs-eo 

38-50 

1  '.111 

I!    1   20 
21-1-20 

7-78      |     74  :IU  1 
8-74         74-02 

74-09 

-1  Jt 

1-67 

1  able  I.  gives  the  results  of  determinations  made 
for  the  same  solution  and  showing  the  slow  but 
continuous  increase  in  esu-ri^ication  up  to  a  maxi- 
mum with  lapse  of  time.  Table  II.  gives  a  series 
nits  obtained  for  alcoholic  sulphuric  acids  of 
various  concentrations.  The  solutions  were  made 
Up  in  each  case  by  mixing  weighed  quantities  of 
Bli  ohol  and  sulphuric  acid,  both  of  known  strength. 

The  Cordite  Factory. 

Aruvankadu,  S.  India. 


THE  ACTION'  OF  CONCENTRATED  SUL- 
PHURIC ACID  ON  IRON. 

Paht  III.* 

BY    CHARLES    K.    FAWSITT. 

There  exists  some  uncertainty  as  to  the  safety  of 
transporting  concentrated  acid  in  iron  or  steel 
drums,  and  much  more  investigation  is  required  on 
the  action  of  sulphuric  acid  on  iron  on  account  of 
the  importance  of  the  matter  in  chemical  industry. 

Some  of  the  factors  which  influence  the  action 

are  :  — (a)  the  kind  or  iron  used — this  depends  on  the 
chemical  composition  and  also  on  the  structure  of 
the  metal ;  'b)  the  nature  of  the  surface  of  the  iron, 
i.e.,  whether  rough  or  smooth,  or  covered  by  any 
film  of  solid,  liquid,  or  ga-seous  substance  (Faweitt, 
this  J.,  1!>06.  1134);  (e)  the  concentration  of  the 
acid  ;  (d)  the  temperature;  (e)  the  presence  of  im- 
purities, or  additions  of  foreign  substances  to  acid 
or  iron;  (f)  mechanical  influences,  such  as  shaking. 

The  factors  under  headings  (a)  and  (d)  were  to 
some  extent  discussed  in  the  first  paper  (this  J., 
1914,  234).  Rome  work  under  heading  (c)  has  been 
done  by  Knietsch  (this  J.,  1902,  343),  and  a  record 
of  further  work  has  appeared  in  a  recent  paper 
(Fawsiti  and  I'ain,  Proc.  Roy.  Soc.  N.S.W.,  1918, 
52,  398;  see  this  J.,  1920,  193  a). 

The  manner  in  which  the  addition  of  water  in- 
-  the  rate  of  action  on  iron  depends 
apparently  on  the  kind  of  iron  used.  Using  steel 
tnre  containing  C  ()-">l,  P  0-046,  Si  iriiH3,  S  0-058, 
Mn  nl-  the  velocity  of  action,  found  by  Fawsitt 
and  Pain,  is  as  indicated  in  Table  I.  When  the 
ml  steel  were  shaken  together  the  rate  of 
action  was  measured  by  weighing  the  steel  before 


and  after  action,  but  these  results  are  also  calcu- 
lated to  show  the  average  volume  of  gas  evolved. 

Tablb  I. 

Weight  of  steel  used,  5  grins. ,  surface, 36 sq,  cm.; 
temperature,  30°  C. ;  time,  28  days. 


Concentration 

of  sulphuric 

acid 

<%of  H.SO.i. 


i  and 
■i  ij  unshaken. 

Average  vol 
(for  88  daya] 
of  gai  evolved 

in  c.c  i»cr  hour 

pel  iq.  dem.  of 

miface. 


■  lid   ..i.l 

shaken  together. 


LOSSof  Weigh) 
of  steel 

in  88 dan 
(grnu.). 


Cale.  average 

vol.  of  gas 

evolved  during 

E8  days  (c.c. 

pai  hr.  |>er  sq. 

dem.). 


074 



0-000 

040 

0-27 

0  901 

90-9 

0-31 

1-222 

ss-a 

006 

U-140 

879 

0-28 

0-623 

850 

0-30 

■ 

80-0 

2-5 

1!-915 

017 

1  40 

v;  117 

ii  -| 

0-89 

11  V.I 

494 

234. 


For  Parte  I.  and  II.  see  Fawsitt  and  Powell,  this  J..  1911. 


With  the  particular  class  of  steel  used  here,  the 
velocity  increases  as  the  acid  is  diluted  from  97% 
to  90'9%  H,SO,;  it  then  appears  to  drop  rather 
suddenly  at  the  next  concentration  (89'3%).  After 
the  concentration  has  dropped  to  85%  the  velocity 
increases  very  decidedly.  It  would  be  of  interest 
to  examine  the  effect  of  concentration  on  velocity 
rather  exactly  between  91%  and  88%  H,S04. 

Further  experiments  under  heading  (f),  carried 
out  since  the  publication  of  the  first  paper,  all  show 
that  shaking  has  an  important  effect  in  increasing 
the  velocity  of  action. 

Experiments  would  indicate  that  with  commercial 
acid  and  any  particular  kind  of  iron,  a  certain 
maximum  rate  of  action  is  sometimes  capable  of 
being  realised.  When  a  drum  of  acid  is  being  trans- 
ported it  is  safer  to  assume  that  the  maximum 
rate  of  action  may  take  place,  and  the  maximum 
pressure  of  gas,  after  a  given  time,  could  be  calcu- 
lated from  the  dimensions  of  the  drum,  the  volume 
of  the  air  space  above  the  acid,  the  temperature, 
and  laboratory  experiments  with  the  same  iron  and 
the  same  acid.  The  maximum  rate  of  action  is, 
however,  not  always  attained. 

It  has  sometimes  been  found  that  although  there 
may  be  a  pressure  of  gas  in  one  drum  of  acid,  there 
is  little  or  no  pressure  in  other  drums  of  the  same 
kind,  filled  with  the  same  acid,  and  exposed  to 
exactly  the  same  conditions,  as  far  as  can  be  judged. 
So  long  as  calculations  are  based  on  the  maximum 
rate  of  action,  no  harm  can  result  from  a  smaller 
rate  being  actually  observed,  but  it  is  disconcerting 
to  find  this  great  difference  in  behaviour  between  a 
number  of  drums. 

Among  other  considerations,  it  is  possible  that 
the  reason  the  iron  is  not  always  acted  on  at  the 
maximum  rate  is  that  the  iron  may  sometimes  go 
into  a  passive  state,  and  so  not  be  acted  on  by  the 
sulphuric  aeid.  There  may  be  more  than  one  kind 
of  passive  iron,  but  the  readiest  means  of  producing 
a  passive  iron  is  to  leave  iron  for  a  few  moments  in 
nitric  acid  of  sp.  gr.  1.4.  It  may  easily  be  shown 
by  E.M.F.  measurements  that  iron,  lying  in  con- 
centrated sulphuric  acid,  and  apparently  not  being 
acted  upon  by  the  acid,  is  not  usually  in  a  passive 
state.  On  the  other  hand,  passivity  is  recorded 
(Heathcote,  this  J..  1907,  899—917)  asbeing  pro- 
duced on  iron  sometimes  simply  by  exposing  iron 
to  air.  The  author  has  never  come  across  a 
case  where  a  piece  of  iron  or  steel,  that  had  been 
lying  in  the  air  (and  otherwise  untreated),  Bhowed 
passivity  towards  concentrated  sulphuric  acid;  but 
if  the  iron  of  a  drum  could  become  wholly  (or  per- 
haps even  partially)  converted  into  passive  iron,  by 
lying  in  the  nir  or  otherwise,  it  is  quite  possible  that 
such  iron  might  retain  its  passivity  after  the  sul- 
phuric acid  had  been  put  in. 
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Many  experiments  have  been  carried  out  by  the 
author,  where  steel  that  had  been  wholly  treated  by 
nitric  acid  of  sp.  gr.  T4  was  passive  towards  con- 
centrated sulphuric  acid.  The  passivity  is  de- 
tectable both  by  E.M.F.  measurements  and  by  the 
observation  that  little  or  no  solution  of  the  steel 
takes  place.    Every  case  tried  did  not  succeed. 

A  curious  effect  has  been  noticed  by  the  author. 
If  a  piece  of  steel  is  dipped  for  only  part  (say  half.) 
of  its  length  into  nitric  acid  of  sp.  gr.  1.4  and  then 
dipped  wholly  into  concentrated  sulphuric  acid,  in 
many  cases  no  action  on  the  steel  is  apparent  for 
several  days  at  least,*  either  on  the  lower  (passivi- 
fied)  part  or  the  upper  part.  This  might  be  thought 
to  be  due  to  a  "  wave  of  passivification  "  passing 
over  the  whole  iron  (just  as  the  activifying  pro- 
ceeds by  propagation  from  one  part  of  the  iron  to 
the  other;  see  Heathcote,  this  J.,  1907,  899—917). 
This  is  not  the  real  explanation,  however,  as 
the  upper  portion  originally  not  acted  on  by  the 
nitric  acid  becomes  immediately  coated  with  a  white 
film  of  ferrous  sulphate,  while  the  lower  portion, 
which  has  been  acted  upon,  is  unaffected.  The  upper 
part,  although  originally  of  a  greater  solution  pres- 
sure than  the  lower,  probably  becomes  polarised 
and  will  no  longer  dissolve. 

Experiments  were  also  carried  out  with  the  ad- 
dition of  certain  substances  to  the  acid  in  the  hope 
that  the  action  might  be  found  to  be  decreased  by 
certain  additions,  and  the  results  are  shown  in 
Table  II.  Unfortunately  no  experiment  has  yet 
shown  that  any  addition  to  the  acid  is  decidedly 
helpful  in  preventing  action.  In  these  experi- 
ments the  tubes  containing  40  c.c.  of  acid  and  3'5 
grms.  of  steel  were  not  shaken.  The  steel  was 
weighed  before  and  after  each  experiment.  On 
lifting  the  tube  from  the  thermostat,  the  acid  was 
poured  off  as  completely  as  possible  and  the  steel 
washed  twice  with  alcohol,  then  with  water,  and 
finally  with  alcohol;  it  was  then  dried  and 
weighed.  The  surface  of  the  steel  exposed  to  the 
acid  in  each  case  was  approximately  25  sq.  cm.  Be- 
fore using  fresh  steel  wire  in  these  experiments  it 
was  first  treated  with  sodium  hydroxide  solution, 
and  then  with  water.  In  many  cases,  however,  the 
iteel  was  used  in  a  second  experiment ;  it  was  then 
used  exactly  as  it  came  from  the  first  experiment 
(after  washing  with  alcohol  and  drying). 

The  same  steel  wire  was  used  in  all  the  experi- 
ments as  already  described  for  Table  I.  (loc.  cit.) 

It  will  be  (noticed  that  although  preliminary 
treatment  with  concentrated  nitric  acid  may  to  a 
certain  extent  preserve  the  steel  from  being  after- 
wards attacked  by  the  concentrated  sulphuric  acid, 
putting  nitric  acid  or  nitrates  into  the  sulphuric 
acid  increases  the  rate  of  action  very  much. 

While  dipping  iron  into  concentrated  nitric  acid 
either  wholly  or  partially  and  then  placing  in  con- 
centrated sulphuric  acid  may  bring  about  a  state 
of  passivification  which  persists  for  some  consider- 
able time,  this  is  not  by  any  means  always  the  case. 

When  the  passivification  is  either  not  effected, 
or  only  effective  for  a  few  hours  or  days,  the  small 
quantity  of  nitric  acid  in  the  solution  enormously 
increases  the  rate  of  action  of  the  acid  on  the  iron. 
This  is  shown  by  the  results  of  several  experiments 
at  30°  C.  for  44  days  with  96-3%  H2SO„  using 
3-5  grms.  of  steel  in  each  case.  In  the  first  two  ex- 
periments, in  which  the  steel  received  no  prelimi- 
nary treatment,  'the  loss  of  weight  was  0'132  grm. 
and  0-238  grm.  respectively.  In  another  experi- 
ment one-third  of  the  steel  was  covered  with  con- 
centrated nitric  acid ;  this  was  poured  off  and  con- 
centrated sulphuric  acid  added  to  cover  (the  same) 
one-third  of  the  steel  and  poured  off.  Then  40  c  c. 
of  concentrated  sulphuric  acid  was  added.  In  this 
case  the  loss  of  weight  was  0-047  grm.  In  a  further 
experiment  with  the  same  treatment  as  the  last, 
but  with  only  one-quarter  of  the  steel  treated  with 

•  A  momentary  act'on  takes  place  on  the  untreated  portion. 


nitric  acid,  the  loss  of  weight  was  T37  grms., 
whilst  when  the  whole  steel  was  treated  with  con- 
centrated nitric  acid  the  loss  was  1'52  grms.  It  ap- 
pears, then,  that  although  preliminary  treatment 
of  the  steel  with  concentrated  nitric  acid  cannot 
yet  be  recommended  as  a  means  to  be  generally 
used  in  preventing  subsequent  action  of  the  buI- 
phuric  acid,  this  is  not  an  unpromising  line  for 
further  experiment. 

Table  II. 


Concen- 

No. of 

Tem- 

tration 
of  sul- 

Additions to 

Time 
(in  days) 

Loss  of 
weight 

experi- 

pera- 

phuric 

sulphuric  acid. 

of  im- 

ment. 

ture. 

acid 

mersion 

grms. 

(bv  ana- 

in  acid. 

lysis)- 

1 

28°  C. 

91-5 

None. 

18 

0-48 

2 

28°  C. 

91-5 

0-04  grm.  potas- 
sium persulphate. 

18 

0-44 

3 

28°  C. 

91-5 

0-08  gnu.  sodium 
sulphate. 

18 

0-43 

4 

28°  C. 

91-5 

0-06  grm.  sodium 
hvdrosulphite. 

18 

0-44 

5 

28°  C. 

91-5 

0-09  grm.  potas- 
sium bisulphate. 

18 

0-22 

6 

30°  C. 

91-5 

None. 

4 

0068 

7 

30°  C. 

915 

0019  grm.  potas- 
sium nitrate. 

4 

0124 

8 

30°  C. 

91-5 

None. 

13 

019 

9 

30°  C. 

91-5 

0-016  grm.  arsen- 
ious  oxide. 

13 

0103 

10 

30°  C. 

96-3 

None. 

13 

0064 

11 

30°  C. 

96-3 

0-06  grm.  arsenious 
oxide. 

13 

0078 

12 

30°  0. 

963 

0  052  grm.  lead  ni- 
trate. 

13 

0393 

13 

30°  C. 

96-3 

008  grm.  HNO, 
(sp.  gr.  1-4). 

13 

0-58 

14t 

30°  C. 

96-3 

None. 

13 

0015 

15t 

30°  C. 

96-3 

None. 

13 

00257 

t  In  experiments  1 — 13  the  iron  received  no  special  preliminary 
treatment.  In  experiment  14  the  steel  was  wholly  covered  with 
nitric  acid  of  sp.  gr.  1-4.  this  was  poured  off.  sulphuric  acid  added 
and  poured  off ;  a  little  more  sulphuric  acid  added  and  poured  off ; 
then  the  usual  40  c.c.  cone,  sulphuric  acid  added.  In  experiment 
15  one  half  of  the  steel  was  covered  with  nitric  acid  of  sp.  gr.  1-4 
which  was  then  poured  off  and  40  c.c.  cone,  sulphuric  acid  added  ; 
strong  action  took  place  at  first,  but  after  2  days  apparently  no 
action  was  going  on. 

It  was  also  thought  advisable  to  try  the  effect  of 
putting  certain  metals  in  contact  with  iron  while 
immersed  in  concentrated  sulphuric  acid.  A  metal 
might  be  expected  to  dissolve  more  readily  in  an 
acid  if  it  were  in  contact  with  a  metal  electro-nega- 
tive to  it.  This  effect,  however,  is  sometimes 
obscured  by  polarisation  effects  when  both  the 
metals  are  completely  covered  by  the  acid.  Vari- 
able and  no  encouraging  results  were  obtained  with 
the  use  of  either  aluminium  or  platinum  in  contact 
with  iron  (Table  III.). 

It  was  not  thought  worth  while  to  try  metals  like 
magnesium  or  zinc,  because  it  was  considered  that 
as  concentrated  sulphuric  acid  acts  on  these  metals, 
gas  would  in  any  case  be  evolved,  even  if  they  pro- 
tected the  iron. 

Table  III. 


Concentra- 

Metal 

Time  of 

Loss  of 

Tem- 

tion 

touching 

immersion 

weight 

perature. 

of  acid. 

steel. 

in  acid. 

of  steel. 

H.SO.%. 

Days. 

grms. 

30°  C. 

91-5 

None. 

4 

0068 

30°  C. 

91-5 

Mercury. 

4 

0061 

25°  C. 

91-5 

None. 

11 

0134 

25°  C. 

91-5 

Platinum. 

11 

0123 

25°  C. 

91-5 

Aluminium. 

11 

0071 

25°  C. 

96-3 

None. 

27 

0048 

25*0. 

96-3 

Platinum. 

27 

0048 

25°  C. 

96-3 

Aluminium. 

27 

0055 

A  possible  line  of  investigation  seems,  therefore,, 
to  be  one  where  the  iron  is  previously  made  passive 
under  such  conditions  that  no  nitric  acid  gets  into, 
the  sulphuric  acid. 
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Illl      ESTIMATION    OF    CARBON    DIOXIDE 
\M)  FERMENTABLE  BUGAR& 

11Y  AHTIU'H  SI.ATOR,  D.8C. 

Tin'  apparatus  described  in  this  communication 
was  devised  originally  to  estimate  the  total  amount 
of  cubon  dioxide  formed  irbeo  sugars  are  fermented 
b]  J I ast.  It  was  subsequently  found  to  be  of 
1  use,  and  can  be  employed  in  most  cases 
H  is  aeoeenary  to  estimate  tliis  gas.  The 
apparatus  consists  of  a  distillation   flask,   A,   con- 


i  to  a  condenser,  C,  in  the  manner  shown  in 
the  diagram.  The  large  trap,  B,  prevents  spray 
and  froth  being  carried  over  during  the  distillation 
■  •I  carbon  dioxide  from  A  to  the  "assay"  flask,  E, 
which  contains  standard  baryta  water.  G  is  a  test 
tul...  to  which  has  been  sealed  a  piece  of  glass 
tubing.  This  tube  can  be  connected  to  the  side 
piece,  l>.  bj  means  of  pressure  tubing,  H.  The 
whole  apparatus  can  be  exhausted  through  the  stop- 
cock, F.  The  estimation  of  carbon  dioxide  in 
sodium  carbonate  is  carried  out  in  the  following 
man n<  r  35  •  C.  of  V/10  sodium  carbonate  is  placed 
in  A,  and  (i  u  f.  M  with  dilute  sulphuric  acid. 
I nt..  K  is  introduced  30  c.c.  of  -V/10  baryta  water. 
The   apparatus   is   exhausted,    a   screw  clip  being 


placed  at  II  to  prevent  the  acid  in  G  passing  into 
\  !•'  i-  ih.  n  dosed  and  the  clip  removed.  The 
acid  in  (i  is  warmed  an. I  boils  into  A.     Both  A  and 

I.  :ire  than  well  boiled  and  E  shaken  to  absorb  the 
«as.  When  the  distillation  is  complete,  air  free 
From  carbon  dioxide  is  allowed  to  enter  the  appa 
rains  through  !«'.  The  excess  .>:  baryta  in  the  turbid 
solution  in  K  is  then  titrated  with  standard  hvdro- 
ohloric  a. i.l,  using  phenolphthalein  as  indicator. 
Previous  tests  made  by  titrating  baryta  water  con- 
taining a  suspension  of  barium  carbonate  showed 
that  rather  more  standard  acid  is  required  to 
change  the  bright  pink  colour  to  a  faint  pink  than 
is  necessary  when  no  carbonate  is  present.  The 
correction  amounted  to  0-15  c.c.  of  A'/ 10  solution. 
In  these  estimations  this  eorrettion  is  added  to  the 
apparent  amount  of  alkali  neutralised  by  the 
carbon  dioxide.  25  c.c.  of  N/10  sodium  carbonate 
was  found  to  yield  carbon  dioxide  sufficient  to 
neutralise  36-06,  2".  15,  217,  25-05,  2505  c.c.  of 
. V  /  It)  baryta  water  (theory  250  c.c). 

A  drinking  water  was  analysed  for  total  car- 
bonate Dilute  sulphuric  acid  was  placed  in  A.  G 
was  replaced  by  a  tunnel  through  which  the  water 
to  be  analysed  was  run  into  the  exhausted  appa- 
ratus. 250  c.c.  was  found  to  yield  CO,  equivalent 
to  1425,  14-25  c.c.  of  JV/IO  alkali.  The  same  water 
showed  15'5°  temporary  hardness  (parts  CaCO,  in 
100,000)  by  direct  titration,  using  methyl  orange  as 
indicator.  The  figures  show  slight  excess  of  lime 
over  the  carbon  dioxide  calculated  as  bicarbonate. 
The  carbon  dioxide  in  calcium  carbonate  can  be 
estimated  by  distillation  with  phosphoric  acid.  A 
specimen  which  was  practically  pure  (02  g.  neutral- 
ised 40-1,  39-9  c.c.  of  2V/10  HC1)  gave  the  following 
result :  0-2  g.  CaCO,  gave  CO,  which  neutralised 
40-0,  39-95  c.c.  of  2V/10  baryta  (theory  400  c.c). 

Free  carbon  dioxide  in  liquids  can  be  estimated 
by  filling  G  with  the  liquid  and  subsequently  distil- 
ling off  the  carbon  dioxide.  Carbon  dioxide  formed 
in  certain  oxidation  reactions  can  be  collected  and 
estimated  by  means  of  this  apparatus.  0'0953  g.  of 
potassium  tetraoxalate  KH,(C,04)„2H,0  was  oxi- 
dised in  the  apparatus  with  slight  excess  of  acidified 
permanganate  solution  and  found  to  yield  CO,  to 
neutralise  29-9,  3015  c.c.  of  iV/10  baryta  water 
(theory  300  c.c). 

These  examples  show  the  general  use  to  which  the 
apparatus  can  be  put  for  estimating  carbon  dioxide. 
Special  precautions  have  to  bo  observed  if  volatile 
acids  other  than  carbon  dioxide  are  present,  and  if 
insoluble  salts  are  present  care  has  to  bo  taken 
that  all  the  carbonate  is  acted  upon  by  the  acid,  but 
in  most  cases  the  method  is  very  satisfactory. 

The  estimation  of  sugars  by  alcoholic  fermenta- 
tion offers  possibilities  which  are  of  some  interest. 
If  the  fermentation  reaction  can  bo  put  on  a 
quantitative  basis,  it  should  be  possible  to  estimate 
sugars  and  mixtures  of  certain  6Ugars  and  other 
carbohydrates  without  utilising  the  optical  activity 
or  the  reducing  properties  of  the  sugar.  Pure 
cultures  of  yeasts  containing  definite  enzymes  have 
been  used  successfullv  by  Davis  and  Daish  (J.  Agri. 
Sci.,  1913,  5,  437)  to  estimate  sugars.  The  fall  in 
reducing  power  or  the  change  in  optical  activity 
after  complete  fermentation  measures  the  amount 
of  sugar  present.  The  idea  hero  is  to  extend  the 
use  of  these  pure  cultures  and  employ  the  fermenta- 
tion reaction  itself  to  estimate  the  sugar.  The 
matter  was  tested  in  the  following  way. 

Into  tubes  (K)  were  introduced  measured  quanti- 
ties of  solutions  of  pure  sugars,  2  c.c.  of  yeast  water 
(sp.  gr.  1017)  and  water  to  mako  up  the  volume  to 
about  12  c.c.  The  tulx's  were  plugged  with  cotton 
wool  and  then  sterilised.  Each  tube  was  seeded 
with  a  pure  culture  of  yeast,  the  tube  heated  at  L 
and  the  glass  pulled  out  to  a  fine  capillary.  The 
tube  was  then  exhausted  and  sealed  at  L.  Fermen- 
tation was  allowed  to  proceed  at  25°  C,  the  tubes 
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being  shaken  each  day.  The  carbon  dioxide  pro- 
duced was  estimated  in  the  following  way.  A  file 
mark  was  made  at  M  on  the  tube,  which  was  then 
connected  to  the  apparatus.  After  exhausing  the 
flask  and  boiling  the  water  in  A,  F  was  shut  off  and 
the  end  of  the  tube  broken  at  M  in  the  pressure 
tubing.  The  tube  and  flask  were  then  both  warmed 
and  all  the  carbon  dioxide  collected  in  E. 

The  following  results  were  obtained  by  ferment- 
ing about  O'l  g.  of  sugar  with  a  pure  culture  of 
brewery  yeast  and  with  a  culture  of  S.  apiculatus, 
which  ferments  dextrose  and  lsevulose  but  not 
maltose  or  sucrose. 

The  yeast  water  gave  CO2  =  0'15  c.c.  2V/10  baryta 
water,  and  the  correction  was  made  on  the  final 
titration. 

In  Table  I  A=c.c.  N /10  baryta  water  neutralised 
by  C02  from  0-0988  g.  of  dextrose  (theory  2P9  c.c.) 
by  fermentation  with  a  pure  culture  of  brewery 
yeast.  B  =  ditto  from  0'09895  g.  of  sucrose  (theory 
23-2  c.c).  C=e.c.  from  0-0960  g.  of  dextrose  fer- 
mented by  the  apiculatus  yeast  (theory  2T35  c.c). 

Table  I. 


A. 

B. 

C. 

After 

cc. 

cc. 

cc. 

3  days 

20-2       . 

19-5 

18-8 

21-35      . 

21-15     . 
22-6 

20-3 

21-85      . 

20-65 

7    .. 

21-95      . 

2315     . 

20-3 

8    .. 

— . 

— 

20-7 

11    .. 

21-75      . 

230 

20-75 

14     .. 

21-95      . 

23-3       . 

20-7 

23     .. 

21-85      . 

— 

— 

Average 

of  last  3 

21-85      . 

23-15      . 

20-7 

Per  cent 

of  theory 

99-8       . 

99-8 

970 

In  A  and  B  carbon  dioxide  equivalent  to  the 
sugar  originally  present  has  been  evolved,  in  C 
lower  results  have  been  obtained,  but  even  here  the 
degree  of  accuracy  is  as  great  as  one  would  expect 
from  a  biological  method  of  this  kind.  In  the  first 
two  cases  the  claim  is  not  made  that  the  sugar  is 
completelv  fermented  according  to  the  equation 
C6HI206=2CO;,+2aHiOH.  Probably  about  95%  of 
the  carbon  dioxide  is  produced  according  to  this 
equation,  another  2>„  comes  from  the  auto-fermen- 
tation of  the  yeast,  and  the  rest  from  the  auto- 
digestion  of  the  yeast.  In  the  last  case  carbon 
dioxide  may  be  produced  from  substances  other 
than  sugar. 

A  test  was  made  to  determine  if  the  method  could 
be  applied  to  estimate  some  of  the  constituents  of 
ordinary  brewery  wort.  A  wort  of  gravity  1'040 
contains  approximately  10  g.  of  dissolved  substance 
in  100  cc.  Of  this  10  g.  about  1  g.  is  dextrose  and 
lsevulose,  J  g.  is  sucrose,  5J  g.  maltose  and  ferment- 
able maltodextrins,  2  g.  dextrin  and  unfermentable 
maltodextrins,  and  1£  g.  proteins,  mineral  salts, 
etc.  Fermentation  with  the  apiculatus  yeast 
should  estimate  dextrose  and  lsevulose  only.  1"5 
cc.  of  wort  (gravity  1'055)  was  introduced  into  the 
tube,  diluted  and  fermented  in  the  manner  de- 
scribed. It  gave  C02  neutralising  3'7,  3'8,  3"6  c.c. 
of  N  /10  baryta  water.  Further  experiments  were 
made  in  which  small  quantities  of  dextrose  (005 — 
(110  g.)  were  added  to  the  wort  before  fermentation. 
The  increase  in  the  amount  of  the  carbon  dioxide 
produced  corresponded  to  92-6,  92"6,  92-6,  935, 
91-9,  92-6  (average  92"6)  %  of  the  theoretical 
amount.  The  results  are  consistent,  but  only 
92  J  %  instead  of  97%  of  the  theoretical  yield  of 
carbon  dioxide  is  obtained.  Using  this  factor  the 
amount  of  dextrose  and  lsevulose  in  the  original 
wort  =  3-7x100x100  ^(222x92-6x1-5)  =  P20  g.  per 
100  c.c.  The  total  amount  of  fermentable  carbo- 
hydrates in  wort  can  be  determined  in  the  follow- 
ing way  :  the  wort  is  fermented  with  yeast,  filtered, 
and  the  alcohol  distilled  off  from  a  measured  volume. 
The  residue  is  made  up  again  to  this  volume 
and  the  process  repeated.  From  the  gravity  of  the 
final  residue   the  total   amount  fermented   can   be 


calculated.  A  wort  of  gravity  1'0393  produced  a 
residue  10136.  This  corresponds  to  a  spirit  in- 
dication 5'85  or  321  g.  of  alcohol  per  100  c.c.  This 
is  equivalent  to  3'07  g.  C02.  In  a  fermentation  of 
this  kind  about  95%  of  the  theoretical  yield  of 
alcohol  is  obtained.  The  theoretical  yield  of  carbon 
dioxide  in  the  above  case  would  be  323  g.  2"25  c.c. 
of  wort  diluted  and  fermented  gave  C02  neutralis- 
ing 32-1, 32-2,32-4cc.  of  iV/10  baryta  water  (average 
32-2).  100  c.c  wort  therefore  gives  322 x  100 x 22  g. 
-^(2-25x1000)  g.  C02=315  g.  Though  the  calcula- 
tion is  only  approximate,  it  is  evident  that  the 
total  amount  of  fermentable  carbohydrates  can  be 
obtained  in  this  manner  with  a  fair  degree  of 
accuracy. 

The  conclus'on  drawn  from  a  number  of  experi- 
ments carried  out  in  this  manner  is  that  small 
quantities  of  sugars  can  be  estimated  by  this  fer- 
mentation method,  but  that  it  is  advisable  to  carry 
out  control  experiments  with  pure  sugars  before 
using  the  method  for  any  special  purpose.  It  has 
been  shown  that  small  quantities  of  sugars  can  be 
fermented  away  by  large  amounts  of  yeast  within  a 
few  hours  (J.,  1908,  653).  It  is  possible  to  carry 
out  such  fermentations  in  sealed  tubes  and  estimate 
the  sugars  by  titrating  the  carbon  dioxide  pro- 
duced. A  blank  experiment  has  to  be  carried  out 
to  correct  for  the  auto-fermentation  of  the  yeast. 
The  method,  however,  is  inconvenient,  and  details 
of  the  estimations  are  not  included  in  this  communi- 
cation. 

The  presence  of  certain  enzymes  in  yeasts 
serves  to  characterise  and  identify  different  races 
of  yeast.  Care  has  to  be  taken  in  detecting  such 
enzymes,  and  some  of  the  results  given  in  the 
literature  are  certainly  incorrect.  The  following 
method  is  recommended  for  carrying  out  such  tests. 
For  the  detection  of  invertase  tubes  containing 
yeast  water,  sucrose  (0'2  g.)  and  dextrose  (0"02  g.) 
are  inoculated  with  a  pure  culture  of  the  yeast.  The 
tubes  are  exhausted  and  sealed  up.  After  about  a 
week  the  carbon  dioxide  is  distilled  off  and  esti- 
mated. If  no  invertase  is  present  in  the  yeast, 
carbon  dioxide  to  neutralise  about  4  c.c.  of  alkali 
is  obtained ;  if  present,  up  to  40  c.c. — 50  c.c.  is 
neutralised.  The  presence  of  dextrose  is  an  advant- 
age for  growth  and  a  certain  amount  of  fermenta- 
tion is  insured.  Maltase  can  be  detected  by  using 
maltose  in  place  of  sucrose.  The  presence  of  or 
absence  of  galactozymase  can  be  shown  by  using 
galactose. 

The  following  results  were  obtained : 

Table  II. 


Alkali 

Presence  or 

Yeast. 

Enzyme. 

neutralised. 

absence  of 

enzyme. 

cc. 

Apiculatus 

Invertase 

3 

— . 

Maltase 

3-7 

— 

Cerevi&ice 

Galactozymase 

31 

+ 

Wild  yeast  A 

M 

34 

+ 

u 

2-6 

— 

■• 

0 

•• 

32 

+ 

Many  methods  of  estimating  carbon  dioxide  have 
been  described  in  the  literature  on  the  subject,  and 
no  great  originality  can  be  claimed  for  this  appara- 
tus. It  is,  however,  of  general  use,  and  can  be 
applied  especially  to  estimate  carbon  dioxide  from 
fermentation  reactions. 

Prof.  G.  T.  Morgan  said  that  in  1904  he  had 
suggested  the  use  of  phosphoric  acid  in  the  estima- 
tion of  carbon  dioxide  in  naturally  occurring 
carbonates.  The  non-volatility  of  the  acid  effected 
a  simplification  in  the  apparatus,  since  pumice  im- 
pregnated with  dry  copper  suiphate  was  not  re- 
quired as  was  the  case  when  hydrochloric  acid  was 
used  to  decompose  the  carbonate.     A  mixture  of 


V,l.  XXXIX..  No.  11.) 


DAWSON— "SPRINGING"    OF   "  CARBOLATE. 


151  T 


phosphoric  and  chromic  acids  enabled  one  to  esti- 
mate in  a  similar  way  the  carbon  present  in 
organic  compounds,  even  when  these  were  very 
\ illation,  and  the  process  could  be  used 
for  carbon  in  steel  (Cheni.  Soc.  Trans.,  1904,  85, 
1004). 

Dr.  K.  W.  Smith  said  that  in  testing  for  carbon 
dioxide  in  the  atmosphere  he  had  found  that  whero 
it  accuracy  was  required  it  was  necessary  to  use 
botties  coated  with  paraffin  wax.  Did  the  author 
consider  that  the  precautions  of  the  Pettenkofer 
method  were  worthy  of  consideration  for  his  pur- 
| 

Dr.  Si.ATon  said,  in  reply,  that  he  had  not  tested 
other  oxidation  reactions,  but  they  could  doubtless 
be  carried  out  in  the  apparatus,  and  the  resultant 
carbon  dioxide  estimated.  Care  must  be  taken  not 
to  employ  reagents  whicli  produce  free  oxygen.  No 
difficulties  such  as  occurred  in  estimating  carbon 
dioxide  by  Pettenkofer's  method  were  met  with  m 
experiments. 
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SOME  OBSERVATIONS  ON  THE  "SPRING- 
ING" OF  "CARBOLATE"  AND  THE  RE- 
COVERY OF  PHENOL  FROM  THE  RESULT- 
ING AQUEOUS  LIQUOR. 

BY   H.    M.    DAWSON. 

In  the  "  springing  "  of  "  carbolate  "  by  the  addi- 
tion of  sulphuric  acid  a  considerable  proportion  of 
the  phenol  remains  in  the  resulting  aqueous  solu- 
tion of  sodium  sulphate  which  is  run  off  to  the 
drain.  The  proportion  of  carbolic  acid  which  is 
thereby  lost  depends  largely  on  the  conditions 
under  which  the  "carbolate"  is  "sprung."  The 
percentage  loss  is  mainly  determined  by  the  volume 
of  the  aqueous  liquor,  by  the  concentration  of  the 
sodium  sulphate  in  this  solution,  and  by  the  tem- 
perature at  which  tho  separation  of  the  phenol 
layer  takes  place.  At  a  given  temperature  the 
percentage  loss  of  phenol  increases  with  tho  volume 
of  the  aqueous  solution,  but  more  rapidly  than  this, 
in  that  the  resulting  diminution  of  the  concentra- 
tion of  the  sodium  sulphate  lowers  the  "  salting 
out  "  effect  of  the  electrolyte  on  the  phenol.  When 
the  volume  of  the  aqueous  solution  and  the  concen- 
tration of  the  sodium  sulphate  are  fixed,  the  per- 
I  age  loss  of  phenol  increases  with  rise  of  tem- 
perature. 

The  influence  of  the  sodium  sulphate  concentra- 
tion (C,)  on  the  phenol  content  of  the  aqueous 
liquor  (C,)  is  shown  by  the  following  numbers  ob- 
tained from  experiments  made  at  25°  C.  The  con- 
centrations are  expressed  in  grams  per  litre,  and  in 
the  third  column  are  given  the  phenol  concentra- 
tions calculated  from  the  empirical  equation — 

log  C,  =  192 -00036  C,...(l). 

Relation  between  phenol  and  sodium  sulphate 
concentrations. 


Sodium 

Phenol 

concentration. 

'it  phut.. 

Observed 

Calculated 

0 

83-2 

60 

630 

650 

100 

30-2 

86-3 

160 

210 

240 

MH 

180 

16-8 

260 

11-5 

10-5 

the  percentage  loss  of  phenol  at  25°  under  any 
specified  conditions  of  the  springing  process.  As- 
suming that  the  quantities  of  phenol,  sodium 
hydroxide,  and  sulphuric  acid  are  equivalent,  so 
that  tho  "  springing  "  is  quantitatively  repre- 
sented by  the  equation 

2C.H,ONa+ H,S04 = 2C.H.OH + Na,S04, 

the  percentage  loss  may  bo  derived  as  follows :  — 
Let  W  be  tho  total  quantity  of  phenol  in  the  car- 
bolate, C,  the  concentration  of  phenol,  and  C,  tho 
concentration  of  sodium  sulphate  in  tho  resulting 
aqueous  solution  in  grins,  per  litre.  Than  \V  142/ 188 
is  the  quantity  of  sodium  sulphate  produced, 
142W/188C,  is  the  volume  of  the  aqueous  solution 
in  litres,  142YVC, /188C,  is  the  quantity  of  phenol 
in  the  aqueous  solution,  and  ]>,  the  percentage  loss 
of  phenol,  is  given  by 

p=142WC,/188C3xl00/\V  =  75-5C,/Cv..(2). 

Sinco  C,  is  a  function  of  C-,  the  percentage  loss  of 
phenol  can  bo  expressed  in  terms  of  the  sodium  sul- 
phate concentration.  Substituting  for  C,  the  value 
given  by  equation  (1),  we  obtain  for  p  under  the 
specified  conditions :  — 

p  =  75-5  (10192-0003cC<)/Ct (3) 

For  the  range  of  sodium  sulphate  concentrations 
which  may  be  said  to  bo  of  practical  significance 
the  percentage  losses  of  phenol  are  shown  in  tho 
following  table,  the  numbers  under  p  being  derived 
from  equation  (2),  and  those  under  p,  from  equa- 
tion (3). 


Sodium  sulphato  concentration.  p 

100  grins,  per  litre  27  ■'■". 

lJo      ..           ..  18-1% 

150      ..           ..  121% 

175      ..           .,  8-5% 

200      „            ..  6-0% 


Pi 

27-4% 

17-8% 

121% 

8-4% 

00% 


From  the  above  relation  between  the  phenol  and 
sulphate  concentrations  it  is  possible  to  calculate 


In  practice  the  conditions  of  the  "springing" 
process  vary  considerably,  and  there  is  a  corre- 
spondingly wide  variation  in  the  percentage  loss  of 
phenol.  Assuming  that  the  "carbolate"  is  ob- 
tained by  the  use  of  a  10%  solution  of  caustic  soda, 
that  the  dissolved  phenol  is  equivalent  to  the 
sodium  hydroxide  in  solution,  and  that  the  solu- 
tion of  the  phenate  is  sprung  by  the  addition  of 
65%  H,SO,  (110°  Tw.),  the  loss  of  phenol  is  about 
10%.  A  laboratory  experiment  carried  out  under 
these  conditions  at  25°  C.  gave  a  loss  of  9'5% . 

It  seems  probable  that  the  loss  under  actual  work- 
ing conditions  may  sometimes  be  appreciably 
greater  than  10%,  for  the  solution  obtained  under 
the  above  conditions  contains  sodium  sulphate  in 
such  quantity  that  it  deposits  Glauber's  salt  at  tem- 
peratures not  much  below  25°  C,  and  this  deposi- 
tion is,  of  course,  to  be  avoided  in  practice. 

The  loss  of  this  phenol  was  at  one  period  during 
the  war  a  matter  of  considerable  importance,  and, 
at  the  suggestion  of  the  Explosives  Supply  Depart- 
ment of  the  Ministry  of  Munitions,  experiments 
were  made  with  a  view  to  the  recovery  of  the  phenol 
from  the  waste  sodium  sulphato  liquors. 

Preliminary  observations,  in  which  methods  de- 
pending on  adsorption  of  the  phenol  by  solid  sub- 
stances and  on  extraction  by  liquid  solvents  were 
tried,  led  to  the  conclusion  that  the  removal  of  the 
phenol  from  the  aqueous  liquors  was  more  likely  to 
be  achieved  by  the  use  of  liquid  extraction  media. 
In  such  extraction  processes  the  efficiency  is  deter- 
mined by  the  distribution  ratio,  i.e.,  by  the  ratio 
of  the  concentrations  of  the  phenol  in  the  extract- 
ing liquid  and  in  the  aqueous  solution  when  tho 
two  media  are  in  equilibrium.  Apart  from  the 
magnitude  of  this  ratio  the  extracting  liquid  should 
bo  readily  available,  should  bo  only  slightly  miscible 
with  water,  and  should  bo  such  that  it  can  be  easily 
separated  from  the  phenol,  which,  by  its  use,  has 
been  extracted  from  the  waste  liquors. 
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The  literature  affords  but  little  information  as 
to  the  distribution  of  phenol  between  organic  sol- 
vents and  water,  although  the  behaviour  towards 
benzene  and  water  has  been  examined  in  some 
detail.  For  dilute  solutions,  not  exceeding,  in  the 
case  of  the  aqueous  layer,  a  concentration  of  about 
one  gram  per  litre,  Philip  and  Bramley  (J.  Chem. 
Soc,  1915,  107,  377)  have  shown  that  the  ratio  (r) 
of  the  concentration  in  the  benzene  to  that  in  the 
water  layer  is  independent  of  the  absolute  concen- 
tration. These  experiments  give  r  =  2"18  at  25°.  At 
higher  concentrations  experiments  of  Rothmund 
and  Wilsmore  (Z.  physikal.  Chem.,  1902,  40,  611) 
show  that  r  increases  at  25°  C.  from  2'28  to  12-24 
when  the  concentration  of  the  phenol  in  the  water 
layer  is  increased  from  2'5  to  50  g.  per  litre.  These 
results  indicate  that  the  distribution  is  very  largely 
dependent  on  the  concentration,  unless  the  quan- 
tity of  phenol  in  the  aqueous  layer  is  small  in  com- 
parison with  that  present  in  a  solution  saturated 
with  phenol  at  the  same  temperature. 

In  the  experiments  described  in  this  paper  no 
attempt  has  been  made  to  investigate  in  any  de- 
tailed manner  the  distribution  of  phenol  between 
water  and  the  various  extraction  media.  The  re- 
quisite information  has  been  obtained  by  a  direct 
determination  of  the  quantity  of  phenol  extracted 
by  various  solvents  from  an  aqueous  solution  con- 
taining 10  g.  of  phenol  and  200  g.  of  sodium  sul- 
phate per  litre.  In  the  experiments  50  g.  of  the 
extraction  solvent  was  shaken  at  25°  C.  with  a  litre 
of  this  solution,  and  after  the  non-aqueous  layer 
had  completely  separated,  it  was  dried,  weighed, 
and  the  proportion  of  phenol  in  it  estimated  by 
appropriate  methods. 

The  liquids  used  as  extraction  solvents  are  indi- 
cated in  the  first  column  of  the  following  table. 
The  "  petrol  "  was  a  hydrocarbon  fraction  boiling 
at  95° — 100°  C. ;  the  solvent  naphtha  boiled  between 
145° — 155°  C,  and  the  "  meta-cresol  "  was  a  mix- 
ture of  m-cresol  and  p-cresol  containing  about  75% 
of  m-cresol.  The  second  column  gives  the  quantity 
of  phenol  extracted  from  the  aqueous  solution  by 
the  various  solvents,  and  the  sixth  gives  the  per- 
centage of  phenol  recovered.  In  the  third  and 
fourth  columns  are  shown  the  concentrations  of 
the  phenol,  in  grams  per  litre,  in  the  non-aqueous 
and  aqueous  solutions  respectively,  and  in  the 
fifth  is  given  the  distribution  ratio  which  is  derived 
from  these  numbers:  — 

Extraction  of  phenol  from  aqueous  solutions. 

(i) 
"  Petrol " 
Solvent  naphtha 
Benzene 
Nitrobenzene  . . 
Ortho-cresol     . . 
4  Meta-cresol " 


(2) 
.  .    0-45 


(3)  (4)             (B)  (6) 

6-85  ..  9-53  ..     0-72  ..  4-7% 

.    3-99g   ..     64-6  ..  6-01  ..  10-7  ..  40% 

.    4-13g    ..      67-2  ..  6-87  ..  11-4  ..  41% 

.   6-49g   ..  1380  ..  3-51  ..  39-3  ..  65% 

.    7-49g   . .   134  . .  2-51  . .  53-5  .  .  75% 

.   7-47g  . .  130-5  . .  2-53  . .  51-5  . .  75% 

In  reference  to  the  foregoing  table  it  may  be 
pointed  out  that  nitrobenzene  was  included  amongst 
the  extraction  solvents  submitted  to  investigation 
because  a  knowledge  of  the  influence  of  the  nitro- 
group  on  the  miscibility  of  phenol  with  the  corre- 
sponding aromatic  hydrocarbon  was  required  in 
another  connexion,  and  not  because  it  could  be 
regarded  as  a  suitable  extraction  solvent  even  if 
the  distribution  ratio  were  extremely  favourable. 

The  results  obtained  with  the  various  solvents 
show  that  the  cresols  are  the  most  effective  in 
removing  phenol  from  its  aqueous  solutions.  The 
aromatic  hydrocarbons  are  much  less  efficient,  and 
the  paraffin  hydrocarbons,  as  represented  by 
"  petrol,"  are  obviously  quite  unsuitable  for  use 
in  the  recovery  of  phenol.  The  relatively  high 
recovery  values  obtained  for  the  cresols  are  quite 
in  keeping  with  the  fact  that  miscibility  is  generally 
favoured  by  similarity  in  chemical  nature.  The 
closeness  of  the  results  obtained  with  o-cresol  and 


"  meta-cresol  "  indicates  that  the  solvent  power  of 
the  cresols  for  phenol  is  not  sensibly  affected  by 
the  relative  positions  of  the  CH3  and  OH  groups 
in  the  molecule. 

From  the  experimental  results  obtained  it  may 
be  inferred  that  a  "cresylic  acid"  of  relatively  high 
boiling  point  could  be  used  advantageously  for  the 
removal  of  phenol  from  its  aqueous  solutions.  The 
aqueous  liquors  need  only  be  agitated  with  about 
5%  by  weight  (or  volume)  of  the  "  cresylic  acid," 
and  if  the  stripping  is  carried  on  in  such  a  way 
that  partially  stripped  liquors  are  brought  into 
contact  with  fresh  "  cresylic  "  whilst  the  original 
aqueous  liquors  are  agitated  with  "  cresylic  "  which 
has  already  been  used,  a  recovery  of  90 — 95%  of 
the  phenol  can  readily  be  obtained.  From  the  result- 
ing mixtures  of  phenol  and  cresols  the  phenol  can 
be  removed  in  the  usual  manner. 

Discussion. 

Mr.  C.  P.  Finn  pointed  out  that  iu  tar-works 
practice  the  separation  of  phenol  from  the  aqueous 
liquor  tended  to  occur  automatically  in  that  the 
"  carbolates  "  contained  considerable  proportions 
of  cresols.  He  asked  whether  the  author  could 
suggest  a  suitable  treatment  for  water  which 
separates  from  creosote  and  contains  traces  of 
phenolic  substances. 

Dr.  Dawson  agreed  that  in  the  "  springing  "  of 
''  cresolates  "  containing  phenolate  the  phenol 
would  tend  to  be  removed  from  the  aqueous  layer  m 
virtue  of  the  relatively  high  solubility  of  phenol  in 
the  cresols.  The  "  carbolates  "  which  the  author 
had  more  particularly  in  mind  were,  however,  those 
obtained  in  the  production  of  synthetic  phenol. 
The  experiments  which  had  been  made  with  vari- 
ous solid  adsorbents  had  not  brought  to  light  any 
material  suitable  for  continued  use  in  the  removal 
of  traces  of  phenolic  substances  from  aqueous  solu- 
tions. 


Communication. 


DETECTION    OF    MINUTE    QUANTITIES    OF 
PETROLEUM  SPIRIT  IN  VEGETABLE  OILS. 

BY   MASAHIRO  AIDA. 

A  number  of  methods  for  the  detection  of 
petroleum  spirit  in  vegetable  oils  have  been  pro- 
posed. A  careful  study  of  these  has  shown  that 
they  are  not  satisfactory,  but  it  has  been  found 
that  Nastjukoff's  formolite  reaction  may  be  ap- 
plied successfully  for  the  purpose  as  follows:  — 

The  oil  (50 — 100  g.)  is  saponified  by  means  of 
potassium  hydroxide  solution.  Distilled  water  and 
pure  calcium  chloride  solution  are  added,  the 
liquid  distilled  by  means  of  steam,  and  the  distillate 
treated  with  40%  formaldehyde  solution  and  a 
few  drops  of  concentrated  sulphuric  acid.  A 
reddish-brown  film  coloration  on  the  surface  of 
the  liquid,  gradually  changing  to  deep  yellow,  in- 
dicates presence  of  petroleum  spirit.  If  a  few  drops 
of  the  distillate  are  added  to  water,  a  brilliant  in- 
terference ring  of  optical  waves  is  produced  on  the 
surface  of  the  water;  this  ring  becomes  almost  invis- 
ible after  standing  for  some  time  and  disappears 
completely  on  heating.  With  soya  bean  oil  the  ring 
does  not  change,  even  on  heating.  The  above  pro- 
cess is  capable  of  detecting  traces  of  petroleum 
spirit  in  vegetable  oils,  and  may  be  made  the  basis 
of  a  quantitative  method,  the  formolite  precipitate 
being  weighed  after  drying  at  110° — 115°  C. 
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Iii  the  linoleum,  paint,  ami  varnish  industries  the 

problems  "t  the  oxidation  of  oils  arc  of  the  highest 

.m.r.     'l'h.'  acceleration  of  the  sotting  and 

drying   times  of  oils   introduces  the  study  of   the 

ait  lull  i>f  sura' 

The  vegetable  oils  used  in  the  industries  are  gly- 

i .rides  uf   unsaturated   aliphatic  acids  containing 

not   leas  than  Is  carbon  atoms  in  open  chain;  the 

ml  from  chaulmoogra  seeds  contains  closed  ringsub- 

i    (BarrowcBff    and    Power,    J.    Chem.    Soc, 

1907.91,577).  The  drying  oils  of  animal  origin,  men- 

haden  ami  Japanese  ii~h  oil,  contain  the  glyceride 

of  i  lupanodonic  acid.     Before  discussing  the  cata- 

\idation  of  oils  our  knowledge  of  their  com- 

bemioaJ  constitution  and  the  great  variety  of 

changes    which    take    place   during   oxidation    will 

i  hot  k  the  tendency  to  indulge  in  speculation  or  to 

from  insufficient  data. 


This  polymerisation  i-  slower  than  the  oxidation. 
\V,,IH  (Farben-Zeit.,  1919,  24,  1119)  maintains  that 
in  the  case  of  oil  varnish  on  exposure  to  light  of 
short  wave-length  oxidation    and    polymerisation 

■1   at  nearly  equal    rates,    whereas   in    light  of 

long  wave-lengths  polymerisation  is  retarded  more 
than  oxidation,  with  the  result  that  inequality  of 
outer  and  inner  layers  occurs,  with  the  production 

of  shrivelled  films.  Polymerisation  is  of  great  im- 
portance  iii   consideration  of  tho  durability    and 

water-resisting    power   of   oil   films.      The    following 

table  shows  the  percentage  of  linoxyn  obtained 
from  several  forms  of  drying  oils,  from  which  it  is 
evident  that  the  linoxyn  produced  from  a  thickened 
oil  is  greater  in  amount  and  morn  water-resisting 
than  that  obtained  from  ordinary  linseed  oil.  There 
is  evidence  of  slight  difference  between  the  action 
of  lead  and  manganese  as  driers. 

With  regard  to  the  subsequent  changes  in  tho 
linoxyn  there  is  no  consensus  of  agreement.  The 
possibilities  are  so  many,  comprising,  in  addition 
to  peroxides,  acids,  aldehyde-acids,  substances  with 
;  definite  acetyl  value,  and  volatile  products,  (be 
Fahrion,  Chciii.-Zeit.,  1904,  1190;  Orloff,  J.  Rubs. 
Pins. -Chem.  Soc..  1910,  42,  658;  Fokin,  Z.  angew. 
(hem.,  1906,  1219;  Ingle,  J.,  1913,  32;  1919,  101; 
Balway,  .J.  Chem.  Soc.,  1916,  109,  138;  Wilson  and 
Heaven,  J.,  1912,  565;  Waele,  loc.  cit.;  Reid,  J., 
1894,  1020.) 

Gentho  (Z.  angew.  Chem.,  1906,  19,  2087),  in  his 
investigation   of    the    oxidation   of   linseed    oil    in 


U'ufer  absorption  of  drying  oil  films  after  treatment  with  petroleum  spirit  and  methylated  ether. 


Time  of 

ilryins 
In  days. 


Petroleum.  Petroleum. 
3  Days        0  Days 


3J  Days  In 
meth.  % 

ctber  Linoxyn.  j     j  pay 


Water  Immersion,  %  gain. 


2  Days         4  Days 


6  I  lays 


Linseed  oil 

Pb  *  Mn  present 

169 

loss 
8-8% 

I'nihanced 

",,  loss 
353 

60-9 

23-8 
film  white 

29-6        i     33-5 

tllin  white    aim  white 

52-9 

Mill  white 

.. 

ay 

— 

60-5 
62-4 

39-5 
37-6 

= 

3  Days 

H'.l  [     film  white 

Lithographic  oil 

Pli   v  Mn  present       .; 

39 

— 

— 

40-7 

69-3 

— 

8.4 

—        film  white 

Lithographic  oil 

Unseed  oil 

l'i'   v  Mn  present 


39 


46.4 


12  hrs.  — 


68-8 


53-5 
31-2 


180 

eluuily 


15-2 
milky 
B  Days 
23 


From  the  general  properties  of  the  glycerides  it 
is  to  be  expected  that  oxidation  will  proceed  in 
stages  whereby  a  molecule  of  oxygen  becomes 
attached  at  a  double  linkage;  such  gradual  absorp- 
tion bos  been  observed  in  the  oxidation  of  China 
wood  oil  (Morrell.  J.  Chem.  Soc,  1918,  113,  111). 

\\  lien  linseed  oil  is  transformed  into  the  highly- 
oxidised  state  of  linoleum  the  glyceride  of  diper- 
oxylinolenic  acid  is  found  to  be  present  (Waele, 
J.  Iml.  Eng.  Chem..  1917,  9,  1),  and  in 
linoxyn  there  are  still  unsaturated  linkages. 
Ingle's  formula  for  Iinolcnin  (the  triperoxylinolenic 
acid  glyceride)  docs  not  appear  to  be  realised  in 
practice,  although  it  may  represent  the  auto- 
catalyst  formed  in  the  oxidation  of  linseed  oil 
without  the  use  of  driers.  Orloff's  formula  for 
linolenin  (J.  Buss.  Phys.-Chem.  Soc,  1910,  42,  658), 
anting  an  oxide  and  peroxide  is  possible,  but 
difficult  to  verify.  The  author  favours  a  subsequent 
or.  under  certain  circumstances,  a  simultaneous 
polymerisation  of  the  peroxides  in  view  of  the  re- 
sults obtained  from  the  study  of  the  cerium  salt  of 
tung  oil  (loc.  cit.),  and  from  the  recent  work  of 
Btobbe  and  Dunnhaupt  (Ber.,  1919,  52,  1436)  on 
i  yi  lop.nt.iiliene,  which  is  transformed  on  oxidation 
into  a  diperoxide  dimcride: 
CH (II  O.CH CH.CH CH.O 

'I         L.L. 

O. CH.CH  j.CH.CH.CH 


CH.CH,  CH 


,.CH.O 


ultra-violet  light  with  and  without  driers,  obtained 
in  the  latter  case  a  sinuous  form  of  curve  expressing 
the  relationship  between  the  amounts  of  oxygen 
absorbed  and  the  time.  This  form  is  characteristic 
of  an  autocatalytic  change  (Kullgren,  Z.  physik. 
Chem.,  1912,  41,"  405)  and  can  be  expressed  by  the 
Ostwald  equation  for  the  intervention  of  an  auto- 
catalyst,  viz.,  dx/dt  =  k(a-x)(b+x).  where  a  is  the 
initial  concentration  of  the  oil,  6  that  of  the  auto- 
catalyst,  and  x  the  amount  of  oil  oxidised.  It  is 
possible  that  the  autocatalyst  is  a  higher  peroxide 
than  that  found  in  linoxyn. 

The  presence  of  the  siccative  shortens  the  in- 
duction period  (cf.  Rideal,  "  Catalysis  in  Theory 
and  Practice,"  1919,  p.  149).  From  a  comparison 
of  series  of  metallic  driers  as  arranged  by  Fokin 
(S.h,  ,is.  Zeity  34,  821)  and  by  Mackey  and  Inglo 
(J.,  1917,  317),  it  might  appear  that  the  metals 
which  are  capable  of  forming  series  of  oxides  prove 
themselves  the  best  siccatives.  Fokin  Btates  that 
polymerisation  proceeds  parallel  with  oxidation, 
and"  between  0'2  and  20  atm.  the  oxygen  absorption 
is  proportional  to  the  pressure.  The  velocity  is 
stated  to  increase  with  the  cube  root  of  the  con- 
centration of  the  catalyst,  but  it  seems  not  strictly 
accurate  to  develop  a  relationship  between  the 
reaction  velocity  and  the  concentration  of  the  cata- 
lyst added ;  the  superficial  concentration  ought  to 
be  substituted.       The  metal  content  of  varnishes 
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stands  in  no  stoichiometric  proportion  to  the  mass 
of  the  oxidation  product,  and  according  to  Weger 
(Chem  Rev.,  1898,  S,  4)  the  drying  power  of  man- 
ganese increases  up.  to  0"2% ,  further  increase 
in  concentration  causing  no  acceleration  in  drying 
(ei  Bach,  Oxidation  of  hydriodic  acid  by  hydrogen 
peroxide  in  the  presence  of  peroxydase ;  Ber  1904 
37,  3798).  Lippert  (Z.  angew.  Chem.,  1898,  11,  4dd) 
states  that  the  combined  oxygen  is  increased  by  the 
presence  of  small  quantities  of  manganese  driers 
but  with  increasing  amount  of  drier  up  to  0  2 /„  the 
oxygen  number  falls.  It  is  stated  that  without 
driers  peroxides  tend  to  be  formed,  but  m  the  pres- 
ence of  driers  atomic  oxygen  is  absorbed.  Ihere 
would  appear  to  be  an  advantage  in  the  use  of  mix- 
tures of  lead  and  manganese  in  the  case  of  the  oxida- 
tion of  linseed  oil,  and  the  best  proportions  are 
stated  to  be  5Pb:lMn  up  to  0'6%.  Ingle  (J.,  1919, 
101  t)  states  that  manganese  driers  catalyse  the 
transformation  of  linseed  oil  into  hnoxyn  four  times 
as  rapidly  as  lead  driers.  Rochs  (Z.  angew.  Chem 
1911,  34,  80)  seeks  to  explain  the  difference  by  the 
following  scheme :  — 
=C:C-*=C—  C= 

where  manganese  acts  as  a  drier,  ana 

C:C.-~\/  ~+0 
o=o  o 
where  lead  acts  as  a  drier.  When  there  is  a  com- 
bination of  the  two  driers  a  peroxide-g  yceride  of 
the  Or  off  type  referred  to  above  would  be  ob- 
tamed.  Another  view  is  that  .the  second  drier  acta 
as  a  polymerising  agent,  causing  a  combination  of 
unsaturated  molecules  and  preventing  the  oxida- 
tion being  carried  too  far,  as  in  the  case  of  Reid  s 
suwroxidised  oil.  The  author  considers  this  view 
worthy  of  consideration,  especially  as  aluminium  as 
a  drieyr  has  been  found' to  give  better  results  than 
lead [(Gardner,  Circ.  60,  Paint  and  Var  Manufrs. 
Assoc  )  moreover,  the  advantages  of.  lead  as  a  drier 
tre  not  so  manifest  when  dealing  with  polymerised 
or  easily  polymerised  oils.  .  „v,~„t 

There  is  no  doubt  that  it  is  adyisab  e  to  check 
exceSive  formation  of  peroxide-glycerides,  which 
are  oTerprone  to  subsequent  decomposition,  and  the 
combination  of  metallic  glycendes  m  this  respect 
may  be  favourable.  Excess  of  a  manganese  dr  lerin 
linseed  oil  mixings  causes  surface  drying  with  rivel- 
nl  It  is  sometimes  stated  that  a  drier  may  after 
a  t?me  lose  its  activity.  Undoubtedly  driers  often 
cause  an  increase  in  viscosity  of  mixings  whereby 
the  wttfng  time  is  retarded,  but  there  no  definite 
evidence  in  the  case  of  varnishes  provided  the 
m  xing  remains  clear  and  there  is  no  precipitation. 
The  theory  of  the  action  of  siccatives  is  not .  as 
vet  satisfactory.  There  has  been  much  speculation 
following  on  the  lines  of  consideration  of  homo- 
geneoufsystems,  whereas  the  drying  of  oils  belongs 
to  the  cla'ss  of  heterogeneous  systems. 

Tf     the     theory     of      intermediate     compounds 
(Engler's)  leaded  the  scheme  suggested  by  Ingle 
Vt     1916    454)  appears  to  be  plausible:  — 
(    C3H3(OL)3  +  2pPbO  =  C3H3(OL)  aOPb  +  Pb(OL)2 

(a)  C3H3(OL)O.OPb  +  02+_feH     = 
(oil) 

I       )         +  C3H3(OL)OOPb 
6— CH— 

(oxidised  oil) 


— CH 


(6)  Pb.02(OL)2  +  _cH-    I 


O— CH— 


+  Pb(OL), 
6— CH— 
or  as  in  the  case  of  cerium  tungate 
Ce(OL)3-CeO(OL)3-^CeO(OL02)3or 

+   oil  II 

Ce(OL02)3 >Ce(OL)3  +  (j_CH_ 


Lead  and  cerium  here  act  as  direct  catalysts  to 
form  linoxyn.  In  autocatalysis  without  drier  it 
must  be  assumed  that  a  higher  peroxide  is  formed 
which  is  subsequently  decomposed  (Jonssen,  Chem.- 
Zeit.,  1898,  23,  162). 

— CH.O  CH. 

I      |  +H20=  |     >0+H2Oa 
-CH.O  CH' 

In  the  presence  of  water  the  production  of  hydro- 
gen peroxide  would  be  accounted  tor  by  the  forma- 
tion of  Orloff's  oxide  peroxide  glyceride       The  in- 
fluence of  moisture  on  the  oxidation  of  linseed  oil 
and  polymerised  linseed  oil  m  the  presence  of  driers 
is  discussed  by  Waele  (J      1920,  49  t)  , .  who .notes 
the  stability  of  the  peroxides  of  polymerised  linseed 
oil      He  considers  that  the   decomposition  of   the 
primarily  formed  peroxides  is  initiated  by  the  pre- 
sence of  water  and  equilibrium  conditions,  i.e.,  de- 
composition v.  back  pressure,  are  attained  by  the 
interpretation   of  the  latter   as  pressure  o water 
vapour.     Gardner  (Circular  No.  60)  states  that  an 
atmosphere  having  a  relative  humidity  of  20  —  6U 
C    <*ives  the  best  drying  conditions.     Assuming  the 
intermediate  formation  of  a  higher  peroxide  acting 
as  an  intermediate  compound  (Genthe  found  that 
in  ultra-violet  light  as  much  as  34%  oxyger, i  could 
be  absorbed),  then  Livemg's  explanation  of  the  de- 
composition of  hydrogen  peroxide  in  the  Prese™9 
of  silver  oxide  may  be  applied  ("Chemical  Equili- 
brium  the  Result  of  the  Dissipation  of  Energy 
1885)      It  is  known  that  when  linseed  oil  has  been 
boiled  without  driers  it  is  oxidised  very  slowly,  but 
its  activity  is  regained  when  air  is  blown  in.     Ihe 
marked    changes    of    colour   in   solutions   of    man- 
ganese   cobalt,   and  cerium  driers    all    indicate  a 
hrXr'degree  of  oxidation  of  the  metal,  but  there 
would  seem  to  be  an  equilibrium  between  the  state 
of  oxidation  of  the  metal  and  peroxide  of  the  oil 
which  is  only  disturbed  on  exposure  to  air.     it  has 
been  observed  by  the  author  that  cerium  varnishes 
after  a  time  become  yellow  out  of  contact  with  air 
marking  the  presence  of  cer.c  salts,  and  yet  there 
is   no  loss   on   drying   on    exposure   to   air.     Man 
ganese  and  cobalt  liquid  driers,  which  are  at  first 
comparatively  pale  in  colour    become  permanency 
dark  on  being  kept  even  out  of  contact  with  the 

31For  heterogeneous  systems  the  adsorption  view  of 
Faraday  (1833)  as  to  catalytic  activity  being  due 
to  adsorption  phenomena  is  most  worthy  of  con- 
sfdeVation.  In  a  homogeneous  system  the  reaction 
is  proportional  to  the  concentration  of  the  catalyst 
but  in  a  heterogeneous  system  the  reaction  velocity 
w  11  be  influenced  by  the  active  vo  ume  of  the^ cata- 
lytic material;  moreover  the  reaction  velocity  will 
bVgo^rned  by  the  rate  of  diffusion  of  the  reactanta 
to  the  surface  or  the  products  from  the  surface  as 
well  as  by  the  rate  of  superficial  action ;  for  the  mass 
concentration  must  be  substituted  the  superficial 
ronct  "ration  Very  little  is  known  of  the  proper- 
ries Tf f  th  surfaces  of  drying  oils.  Do  the  metallic 
driers  modifv  the  superficial  properties  of  the  dry- 
in^  nlkto  different  degrees  according  to  their  dry- 
ni  Properties  P  From  the  author's  observations  the 
^facial  tensions  of  equivalent >  strengths ,rf  man- 
ganese and  cobalt  linoleates  are  different  from  that 
of  lead  linoleate  dissolved  "V,  14  and  4^6% 
strengths  of  the  solutions  were  1  3  1  4, ^ and  4  w/„ 
respectively).       The     interfacial     tension     of     the 
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(J.  Amer.  Chem.  Soc,  1911,  33,  618).  and  de- 
tailt  ol  tli.  investigation,  winch  is  still  m  hand, 
will  be  pnUiahed  later.  The  drop  numbers  of  the 
respective  oils  mto  water  or  of  water  into  tho  oils 
have  been  determined,  and  it  was  found  that  the 

lulorl'acial  tension  of  the  had  solution  was  much 
greater  than  that  of  linseed  oil;  manganese  oil  was 
slightly  greater  and  cobalt  oil  was  less  than  linseed 
oil,  but  tho  unavoidable  presence  of  alkali  in  the 
salt  is  accountable  for  the  lowering  of  tho  inter- 
lacial  tension.  The  direct  influence  of  tho  concen- 
tration of  the  lead  salt  was  again  notioable, 
likewise  tho  non-influence  in  the  case  of  manganese 
(cobalt  for  the  above  reason  must  not  be  considered 
without  Further  investigation).*  The  presence  of 
alkali  in  the  case  of  the  lead  salt  was  proved  to  be 
unlikely.  beoaUSe  a  lead  drying  oil  made  without,  tho 
use  of  alkali  was  found  to  give  rosults  of  the  same 
order.  The  above  results  throw  some  light  on  the 
peculiar  behaviour  of  lead  and  manganese  driers. 
Lippeii  (.'"I',  c  if.)  states  that  above  a  concentration 
hi  0'2  manganese  the  oxygen  absorbed  is  reduced 
with  increasing  manganese  content;  the  drying 
power  of  lead,  on  the  other  hand,  increases  with  in- 
u ig  content.  The  application  of  Gibbs'  law 
from  the  results  of  the  surface  tension  determina- 
tions would  favour  increasing  surface  concentration 
for  lead  and  a  slight  alteration  in  surface  concen- 
tration of  manganese  or  cobalt.  The  behaviour  of  a 
surface  containing  a  lead  drying  oil  to  water  is 
well  known,  and  is  in  keeping  with  the  drop 
numbers  into  water.  From  tho  brief  statement  of 
the  results  of  a  preliminary  and  incomplete  investi- 
gation, it  is  evident  that  the  chemical  properties 
of  the  metals  used  as  driers  will  not  account  for 
their  behaviour,  and  the  study  of  the  differences  of 
surface  properties  is  of  importance.  The  diffusion 
rate  of  the  products  of  oxidation  and  polymerisa- 
tion or  of  the  reactants  depends  on  the  viscosity  of 
the  layer,  so  that  it  is  difficult  to  make  a  strict 
comparison  of  catalysts. 

Driers  might  be  considered  as  promoters  adsorb- 
ing oxygen  selectively  at  the  surface  followed  by 
chemical  combination. 

On  an  hypothesis  of  directive  and  selective  ad- 
sorption, connexion  is  made  between  the  inter- 
mediate compound  theory  and  the  adsorption 
theory,  because  the  idea  of  a  directive  force  assumes 
chemical  union  between  the  surface  of  contact  and 
the  molecules  of  the  surrounding  medium.  The  dis- 
tinctive character  of  the  interfacial  molecular  con- 
dition has  been  put  forward  by  Langmuir  (J.  Amer. 
Chem.  Soc.  WIS,  46,  1361),  who  assumes  that  the 
solid  catalyst  becomes  coated  with  a  single  layer  of 
molecules  by  adsorption ;  such  condensation  is 
accompanied  by  a  change  in  the  character  of  the 
adsorbed  molecule  involving  a  dissociation  of  ele- 
mentary molecules  (e.g.,  oxygen  into  atoms),  by 
which  the  atoms  of  the  condensed  substances  are  de- 
finitely associated  with  certain  molecules  in  the  sur- 
face laver.  Tho  application  of  Langmuir's  theory  bv 
Lewis  (J.  Chem.  Soc,  1919,  115,  1821)  in  terms  of 
tho  radiation  hypothesis  involves  the  consideration 
of  the  condensation  on  the  surface  of  the  catalyst 
in  the  atomic  form. 

It  is  evident  that  more  attention  must  be  paid  to 
the  study  of  the  catalytic  oxidation  of  oils  from 
the  conditions  at  the  interfacial  surface,  whereby 
connexion  may  be  established  between  the  super- 
ficial forces  and  those  manifested  in  the  chemical 
changes  which  are  known  to  occur  during  the 
oxidation   and  setting  of  oils. 

Discussion. 
The  Chairman  suggested  that  tho  method  pro- 
posed by  Mr.  Heaven  and  himself  (J.,  1912,  565) 
might  be  helpful  in  regard  to  the  elucidation  of 
the  formula"  of  Roehs  and  Ingle;  and  further,  with 
the  reduction   of  the   film  to   its  smallest  possible 

•  The  densitl.*  and  Tttcosltlea  of  tho  solutions  were  determined 
under  the  same  conditions  of  temperature. 


dimensions,  by  that  method  of  impregnating  kiesel- 
guhr  possibly  some  information  on  the  nature  of 
the  oxidation  by  the  catalyst  might  be  obtained. 
Tho  order  of  activity  of  the  catalysts  was  very 
interesting.       Ho    had    believed    that    the    activity 

depended  upon  the  fact  that  they  existed  in  two 
or  more  oxido  or  hydrated  tonus,  and  that  the 
activity  depended  upon  the  rate  of  change  from 
one  form  to  the  other,  this  being  the  rate  at  which 
oxygen    was    transferred.      Ho    was   doubtful    as    to 

i he  catalytic  effect  of  sodium  and  calcium. 

Dr.  E.  15.  Maxted  said  that  the  sin  fan-  of  separa- 
tion between  the  catalyst  and  the  suhstanees  which 
were  undergoing  reaction  on  its  surface  might  bo 
regarded  from  a  kinetic  standpoint.  He  thought 
considerable  progress  might,  he  made  in  hetero- 
geneous catalysis  gcncralh  hy  considering  this  sur- 
face layer  as  a  zone  in  which  the  various  possible 
intermediate  compounds  and  final  products  wen 
all  capable  of  existence  side  by  side,  and  in  which 
the  actual  equilibrium  state  would  bo  such  that 
thore  was  a  definite  proportion  between  these  pos- 
siblo  intermediate  compounds  in  a  kinetic  sense 
only,  namely  that,  while  the  actual  number  of  mole- 
cules of  each  species  in  equilibrium  remained  con- 
stant, tho  individuality  of  these  molecules  con- 
stantly changed  with  change  in  time.  It  was  quite 
possible  to  see  how  cobalt  etc.  could  help  the  absorp- 
tion of  oxygen  by  oil,  by  reason  of  the  fact  that 
among  the  various  possible  compounds  formed  on 
the  surface  of  separation  there  would  be  peroxides 
in  which  the  oxygen  was  at  a  potential  sufficient 
to  be  transferred  to  the  oil.  One  other  interesting 
point  was  the  possibility  of  inhibiting  the  absorp- 
tion of  oxygen  by  means  of  catalyst  poisons. 

Mr.  P.  H.  Alcock  asked  if  the  process  of  oxida- 
tion in  oils  would  determine  the  question  of  purity 
and  impurity  in  linseed  oil. 

Dr.  Morrell,  in  reply,  agreed  as  to  the  necessity 
of  considering  tho  question  of  the  oxidation  of  oil 
from  Dr.  Maxted's  standpoint,  and  that  a  careful 
examination  of  what  was  taking  place  on  the  sur- 
face was  necessary.  He  had  no  knowledge  of  any 
catalytic  poisons  in  the  oxidation.  It  was  stated 
that  certain  driers  lost  their  power.  In  certain 
cases  it  had  been  shown  to  have  been  due  to  the 
oil  or  the  varnish  mixing.  There  might  be  deposi- 
tion of  the  drier  from  the  solution — such  cases  were 
known.  The  purity  of  the  oil  could  be  decided  by 
the  drying  oil  method.  The  iodine  value  determina- 
tion was  always  supplemented  by  a  drying  oil  test. 


THE  ACCELERATION  OF  VULCANISATION. 

BY  D.   F.   TWISS  AND   8.  A.   BRAZIER. 

This  paper,  read  by  Dr.  Twiss,  has  already  been 
published  in  the  Journal  for  May  15,  p.  125  T. 

Discussion. 

The  Chairman  asked  if  it  was  not  possible  that  a 
certain  proportion  of  tho  apparent  retarding  effect 
of  zinc  oxide  was  due  to  a  reaction  between  the 
zinc  and  some  of  the  sulphur  at  tho  temperature 
of  vulcanising,  which  might  not  occur  in  the  pre- 
sence of  thiocarbanilide? 

Dr.  Slater  Price  said  that  ho  could  not  recall 
having  seen  any  equations  for  tho  velocity  of  a 
reaction  which  was  auto-catalysed  which  led  to  a 
straight-line  curve.  It  would  appear  that  some 
other  explanations  might  be  given.  Straight-line 
curves  were  found  in  various  fermentation  re- 
actions, for  example,  in  sugar  fermentation,  and 
they  had  been  explained  by  a  combination  of  the 
sugar  and  the  enzyme,  tho  concentration  of  this 
combination  remaining  practically  constant  during 
the  reaction. 

Dr.  Maxted  suggested  that  if  vulcanisation  took 
place  lietweeii  a  certain  amount  of  sulphur  dis- 
solved in,  or  associated  in  some  way  with  the  cata- 
lyst, it  was  possible  that  that  might  maintain  a 
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constant  concentration  right  down  to  the  end  of 
the  reaction.  Had  experiments  been  made  as  to 
the  relative  vulcanising  power  of  the  various  solid 
allotropic  forms  of  sulphur '( 

The  Chairman  pointed  out  the  close  parallel  in 
respect  of  the  vulcanisation  of  rubber  and  the  oxida- 
tion of  oils.  In  addition  to  the  combination  with 
sulphur,  was  not  a  change  in  the  rubber  pos- 
sible in  the  direction  of  polymerisation?  In  the 
oxidation  of  drying  oils  there  was  a  strong  in- 
dication of  polymerisation  occurring  at  the  same 
time.  The  degree  of  polymerisation  accompanying 
combination  of  the  sulphur  might  probably  account 
for  many  of  the  peculiar  physical  properties  of  the 
vulcanised  rubber. 

Dr.  TwisSj  in  reply,  said  that  he  thought  the 
suggestion  that  the  retarding  action  of  zinc  oxide 
might  be  due  to  this  substance  competing  with  the 
rubber  for  the  sulphur  was  improbable.  The 
extent  of  the  combination  of  zinc  oxide  and  sulphur 
under  the  conditions  of  vulcanisation  was  not  very 
considerable  and  as  there  was  only  1  %  of  zinc  oxide 
present  in  the  mixture  in  question,  the  actual 
reduction  in  the  quantity  of  sulphur  through  this 
cause  must  have  been  very  small.  He  agreed  that 
zinc  oxide  itself  might  exert  a  very  feeble  catalytic 
effect,  but  the  results  showed  that  this  substance 
should  then  be  regarded  as  a  negative  rather  than 
as  a  positive  catalyst.  As  to  the  suggestion  of  the 
intermediate  formation  of  some  sulphur  compound 
during  the  vulcanisation  process,  analogous  to  the 
combination  of  enzyme  and  sugar  in  fermentation, 
he  pointed  out  that  there  was  evidence  of  the  occur- 
rence of  auto-catalysis;  this  was  to  be  attributed 
to  the  influence  of  some  catalytically  active  body 
produced  by  combination  of  sulphur  with  some  other 
substance,  possibly  with  one  of  the  natural  im- 
purities of  the  rubber  or  even  part  of  the  rubber 
itself.  Some  years  ago  he  had  published  figures 
showing  that  insoluble  sulphur  had  approximately 
the  same  vulcanising  power  as  crystalline  6ulphur. 
This  might  be  expected  in  view  of  the  recent  evi- 
dence of  Beckmann  that  S,"  when  heated  above  the 
melting  point  of  ordinary  sulphur  very  rapidly 
became  converted  into  an  equilibrium  mixture  of 
the  same  composition  as  that  yielded  by  SA. 
During  the  vulcanisation  process,  therefore,  pure 
sulphur,  whatever  its  original  form,  would  in  all 
probability,  be  present  as  the  equilibrium  mixture 
corresponding  with  the  temperature.  Ajiart  from 
this,  however,  the  fact  that  the  temperature  co- 
efficient was  approximately  the  same  at  different 
temperatures  indicated  that  the  various  allotropic 
forms  present  in  molten  sulphur  did  not  differ 
greatly  in  their  chemical  activity  towards  rubber. 
As  to  the  polymerisation  of  rubber,  it  was  evident 
that  during  vulcanisation  two  processes  took  place 
— a  chemical  process  and  a  physical  change  induced 
by  the  former.  The  two  were  not,  however,  entirely 
proportional  to  one  another.  It  had  even  been  sug- 
gested that  vulcanisation  was  only  a  physical  pro- 
cess, that  the  sulphur  was  practically  a  catalyst, 
and  that  the  effect  was  merely  a  polymeric  change 
in  the  rubber  itself,  but  general  opinion  was  con- 
trary to  such  a  view. 


Liverpool  Section. 

Meeting  held  on  May  27,  1920. 
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PHOTOGRAPHIC  IMAGES— VISIBLE  AND 
INVISIBLE. 

by  f.   f.   renwick,  a. co. i.,  f.i.c. 
(Hurter  Memorial  Lecture.) 
The  chemistry  of  silver  and  its  salts  has  probably 
been  more  closely  studied  than  that  of  almost  any 


other  metallic  element,  and  yet,  how  little  we  under- 
stand concerning  the  nature  of  the  action  of  light 
upon  them ! 

If,  as  seems  most  probable,  a  number  of  the 
elements  are  capable  of  forming  compounds  as 
sensitive  to  other  forms  of  energy  as  those  of  silver 
are  to  light,  then  truly  we  are  but  at  the  beginning 
of  an  era  of  progress  which  must  inevitably  lead  to 
undreamt-of  additions  to  our  methods  of  inter- 
communication and  record  by  means  of  that  wonder- 
ful interplay  of  natural  forces  of  which  present-day 
photography  is  but  one  expression. 

I  do  not  propose  to  deal  very  fully  with  that  part 
of  Hurter's  researches  for  which  he  and  his  col- 
league, V.  C.  Driffield,  are  perhaps  chiefly  remem- 
bered by  photographers;  the  avowed  primary  object1 
of  their  work  was  the  very  practical  one  of  dis- 
covering a  scientific  method  of  speed  determination 
which  would  lead  to  the  elimination  of  waste  by  in- 
correct exposure  on  the  part  of  the  user  and  to 
scientific  control  of  the  industrial  preparation  of 
dry  plates.  This  purpose  they  undoubtedly  achieved 
in  so  far  as  any  one  numerical  value  can  express  the 
light-sensitiveness  of  a  material  which  is  capable  of 
such  wide  variations  of  character. 

The  mere  invention  of  a  practical  method  of  de- 
termining and  expressing  the  light-sensitiveness  of 
a  plate  would,  however,  never  have  given  Dr. 
Hurter  that  niche  in  the  Temple  of  Fame  which  he 
justly  occupies  if  it  had  not  been  a  system  which 
contained  within  itself  the  capacity  of  adaptation 
to  the  needs  of  later  workers  and  different  circum- 
stances and  had  it  not  been  built  on  a  sound 
scientific  foundation. 

It  is  true  that  the  serious,  if  not  insurmountable, 
difficulties  of  standardising  the  conditions  of  speed 
testing  throughout  the  industry,  the  comparatively 
wide  variations  in  the  shape  of  characteristic  curves 
of  commercially  useful  dry  plates,  and  the  proved 
unsuitability  of  the  true  H  and  D  speed  number 
alone  as  a  guide  to  exposure  in  certain  important 
branches  of  photography  (not  to  mention  the  bane- 
ful influence  of  commercial  advertising),  have  all 
contributed  to  cause  published  speed  numbers  to 
be  regarded  with  considerable  distrust.  Never- 
theless it  is  literally  true  to  say  that  the  Hurter 
and  Driffield  characteristic  curve  is,  and  will  doubt- 
less remain,  the  most  compact  and  lucid  means  of 
expressing  quantitatively  the  qualities  of  any  and 
every  light-sensitive  material. 

Prior  to  the  work  of  Dr.  Hurter  and  his  colleague 
it  was  fairly  generally  believed  that  a  gelatin  dry 
plate  resembled  the  wet  collodion  plate  in  being 
capable  of  development  to  any  desired  extent  if 
plied  with  fresh  developer,  subject  only  to  the  prac- 
tical limitation  that  general  fog  supervenes  after 
a  more  or  less  short  time.  Indeed,  this  view  was 
prevalent  for  many  years,  and  is  probably  not  yet 
entirely  extinct.  Hurter  and  Driffield  showed  con- 
clusively, however,  that  such  is  not  the  case,  but 
that  for  any  given  plate  the  limit  of  possible  deve- 
lopment is  set  by  the  amount  of  change  wrought  by 
the  exposure.2 

We  know  now  that  the  reason  for  this  lies  in  the 
fact  that  the  silver  halide  grain  behaves  as  a  self- 
contained  unit.  These  units  are  by  no  means  all 
alike' ;  those  grains  which  have  been  sufficiently 
exposed  are  reducible,  while  the  less  exposed  ones, 
which  remain  unreduced,  apparently  play  little  or 
no  part  in  the  normal  development  process."  Fur- 
ther, we  know  that  the  silver  halide  grains  in  com- 
mercial dry  plates  vary  both  in  size  and  in  light- 
sensitiveness. 

It  is,  however,  highly  desirable  that  a  thorough 
study  should  be  made  of  the  behaviour  of  the  in- 
dividual grains  in  the  exposure  and  development 
processes  to  determine  :  — 

(a)  The  minimum  exposures  required  to  make 
them  developable. 

(b)  The  range  of  sensitiveness  to  be  found  among 
the  grains  in  a  few  typical  emulsions. 
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i.i   I'll.-  connexion,  if  any,  between  size  of  grain 
and  light-scnsitivene>s. 
(d)  whether,  as  seems  probable,  the  rate  of  re- 

■  n  of  a  given  quality  of  grain  with  a  given 

■  p.  r  increases  to  a  maximum  at  s  oertain  ex- 
tra before  it  declines  again  almost  to  sero. 

i rail;  snoh  ■  research  is  beset  with  numerous 
difficulties,  but  rXrnosnitaV  work  under  Ruther- 
ford, at  Manchester,  on  the  behaviour  of  photo- 
graphic plates  tn  alpha  particles  shows  that  they 
are  not  insuperable. 

At  present  we  merely  know  from  a  comparative 
study  of  the  characteristic  carves  of  different  emul- 
sions that  thi-  position  and  shape  of  the  curve  of 
any  plate  is  influenced  by  the  range  of  sizes  and 
sensitivi  oess  of  the  grains  and  their  relative  pro- 
portion^   in  the  emulsion,  the  extent  to  which  deve- 

I'l.iiL  nt  is  carried,  as  determined  by  the  developing 
solution  employed.,  its  temperature  and  timo  of 
action,  and  its  rate  of  absorption  by  and  diffusion 
in   and   out    of   the  gelatin   film";   and,   lastly,   there 

enter   into  the  final   result   the  extremely  compli- 

optica]    problems   which   arise  when  dealing 

with  the  penetration  of  light  through  turbid 
media.' 

Hurler   and   Drill'.. -Id,"  Schaum,   and  many  other 

inators  have  assumed  thai  the  amount  of  de- 
veloped  silver   in  a  negative  is  B   reliable  index  of 

mount  of  photo-product  formed  during  ex- 
posure, but  that  tin-;  is  not  at  all  accurately  tho 
case  has  been  known  for  some  time,  and  is 
strikingly  brought  out  by  some  experiments  carried 
out  last  y.-ar  at  the  Tlford  Laboratories. 

\  latin  emulsion  in  the  liquid  state  was  divided 
into  two  parts,  and  one  of  them  was  fogged  by 
light  while  it  was  thoroughly  stirred.  Mixtures  in 
known  proportions  of  the  light-fogged  and  of  the 
dean    untagged    emulsion     were    then    made    and 

]  equally  heavily  on  a  number  of  test  plates. 
Tn  this  way  we  were  able  to  secure  plates  having 
known  relative  amounts  of  latent  image  per  unit 
area.     After  careful  drying,  plates  of  each  mixture 

leveloped  together,  fixed,  and  dried  and  their 
densities  measured.  Fig.  1  shows  the  results  in 
graphic  form  of  a  typical  experiment.  Abscissse 
represent  the  relative  proportions  of  fogged  emul- 
sion (  =  Iatent  imagexeonstant)  actually  present, 
the  ordinates  give  the  densities  developed  in  various 
times.      Tf   it   was  not   so   before,   it   will   already  bo 
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Bel.  amounts  of  latent  Image  present. 
(Fogged  emulsion.) 

Fig    1. 

evident  how  complex  are  tho  factors  which  ccn- 
tributt-  to  determine  the  qualities  of  a  photograpnic 
dry  plate;  fortunately,  it  is  rapidly  becoming  more 
clearK  d  that  new  methods  of  attack  must 

be  devised  to  enable  us  to  separate  one  inlltience 
from  another  and  so  arrive  at  fundamental  truths. 

I"   eoi  nexion   with  the  developed  plate  there  is- 
another     interesting     and     important     problem — 


namely,  thai  ol  tracing  the  connexion  between  tho 
size  of  the  emulsion  grain  and  that  of  the  developed 

Bilver  gram.      It  is  well  known  that  tho  latter  are, 

on  the  average,  larger,  more  irregular  in  outline 
than,  and  somewhat  differently  distributed  from, 
the  original  emulsion  grains.  While  emulsions  of 
large-sized  grains  always  give  coarser-grained 
negatives  than  fine-grained  emulsions,  there  is  very 

little  likeness  in  si/..-  or  shape  between  them  in  the 

dry  negative.     Ltippo-Cramer'  has,  however,  shown 

that  the  silver  deposited  in  the  process  of  develop- 
ment is  in  the  semi-fluid  condition  of  a  colloidal 
silver-gel,  and,  as  he  suggests,  it  is  therefore  pro- 
bable that  tin-  cavities  and  channels  in  tho  spongy 
matrix  (caused  by  solution  of  the  haloid  during  de- 
velopment and  fixation)  help  to  determine  tho  forms 
of  the  silver  grams  and  their  distribution  in  tho 
finished  negative. 

From  this  brief  survey  of  some  of  the  factors  in- 
fluencing the  shape  of  the  Surtax  and  Driffield 
characteristic  curve  we  may  turn  to  a  consideration 
of  some  of  tho  more  chemical  aspects  of  the  subject. 

Dr.  Hurter's  consideration'0  of  the  properties  of 
the  latent  imago  led  him  to  believe  that  the  first 
action  of  light  on  silver  bromide  induced  only  a 
physical  change  and  not  tho  formation  of  a  new 
chemical  product.  It  is  interesting  to  note  that 
in  English-speaking  countries  those  aspects  of  the 
matter  which  weighed  most  strongly  with  Hurter 
have  usually  been  prominently  borne  in  mind,  while 
continental  photo-chemists  have  tended  in  many 
.ases  to  ignore  these,  difficulties  and  to  seek  an  ex- 
planation of  a  purely  chemical  character. 

It  would  take  far  too  long,  nor  would  it  he  en- 
tirely profitable,  to  examine  critically  the  many  ex- 
planations of  photographic  action  which  have  from 
time  to  time  been  offered." 

They  divide  themselves  into  two  broad  classes. 
Firstly,  those  which  seek  to  explain  all  photo- 
graphic action  as  chemical  change  in  which  one  or 
more  new  products  are  formed  by  the  direct  action 
of  light.  Secondly,  those  which  maintain  that, 
although  when  visible,  photographic  images  are 
formed,  chemical  change  must  be  admitted,  this  is 
not  the  case  in  the  earlier  stages  where  a  develop- 
ment process  is  essential  to  make  the  photographic 
action  apparent. 

This  division  of  opinion  dates  from  the  early  days 
of  photography  and  still  persists  as  strongly  as 
ever.  Meldola  credits  Fischer  with  having  first 
suggested  a  subchloride  theory  as  early  as  1814, 
while  direct  reduction  to  metallic  silver  was  offered 
as  the  explanation  by  Arago  as  early  as  1839.  On 
i  the  other  hand,  Moser,  in  1842,  and  Claudet,  in 
1848,  both  held  strongly  that  the  latent  image  was 
the  result  of  a  purely  physical  change.  Subsalt 
theories  were,  or  are  still,  advocated  by  Eder, 
Schaum,  Trivelli,  Vogel,  Carey  Lea,  Abney,  and 
many  others ;  reduction  to  .silver  is  the  theory 
favoured  by  It.  Abegg,  It.  Luther,  W.  Reinders, 
R.  Lorenz,  R.  Zsigmondy,  E.  Baur,  and  Luppo- 
Cramer. 

The  only  physical  change  theory  which  now  has 
many  supporters  concerns  itself  with  changes  in 
electrical  condition  brought  about  by  the  action  of 
light  on  tho  silver  halides,  though  many  other  more 
or  less  vague  kinds  of  physical  change  havo  been 
advanced  as  explanations  in  tho  past  and  are  still 
advocated  by  a  few.13 

Electrical  theories"  of  the  latent  image  are  rela- 
tively new  and  naturally  are  fashionable  in  theso 
days  of  electrons  and  photo-electricity.  It  remains 
to  be  seen,  however,  whether  they  will  prove  more 
helpful  in  advancing  photography  than  other 
pli\  jical  change  hypotheses  have  been.  Even  if  the 
two  chief  chemical  theories  were  finally  disproved 
it  would  still  have  to  be  admitted  that  both  have 
borne  valuable  fruit  by  giving  rise  to  much  experi- 
mental research  of  the  highest  value. 

The  point  at  issue  really  lies  in  the  answer  to  the 
question :      Does   the   smallest   demonstrable    light 
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effect  coincide  with  the  formation  of  a  new  chemical 
substance,  and,  if  so,  what  is  its  nature? 

It  will  be  evident  that  ultimately  everything 
turns  on  our  interpretation  of  experiments  concern- 
ing the  persistence  or  destructibility  of  the  develop- 
able condition,  since  this  is  our  only  evidence  for 
the  existence  of  something  which  we  call  a  latent 
image.  Chemical  development  is  a  catalytic 
reaction  in  which  the  normal  speed  of  reduction  of 
unexposed  silver  halides  by  reducing  agents  of  a 
certain  kind  (which  is  a  slow  reaction  when  the 
silver  halide  is  embedded  in  a  colloid  medium)  is 
enormously  accelerated  by  traces  of  this  mysterious 
photo-product  in  the  light-affected  salt.  Destruc- 
tion of  the  latent  image  (i.e.,  loss  of  the  develop- 
able condition)  does  not  therefore  necessarily  imply 
the  removal  (by  solution  or  chemical  combination) 
of  a  chemical  substance,  any  more  than  the  "poison- 
ing "  of  a  sample  of  platinum  black  by  arsenic 
means  that  platinum  is  no  longer  present  when  it 
fails  to  activate  certain  well-known  chemical 
reactions.  It  should  also  be  borne  in  mind  that 
while  silver  readily  acts  as  a  nucleus  for  the  de- 
position of  more  silver  from  the  developing  solu- 
tion itself  in  the  so-called  physical  development 
process,  the  fact  that  a  photographic  image  can  be 
built  up  in  silver  by  means  of  such  a  physical  de- 
veloper offers  little  indication  as  to  the  chemical 
character  of  the  original  nucleus  which  we  call  the 
latent  image,  for  such  solutions  precipitate  silver 
on  all  kinds  of  surfaces  very  readily.  When,  there- 
fore, I  use  the  term  "  latent  image  "  it  should  be 
understood  that  I  really  mean  the  "developable 
condition,"  and  I  admit  that  this  condition  may 
not  always  be  due  to  the  catalyst  originally  present 
which  was  formed  by  the  action  of  light. 

The  present  paper  will  be  confined  mainly  to  a 
consideration  of  three  only  of  the  ascertained  pro- 
perties of  the  latent  image:  Firstly,  the  possibility 
of  physically  developing  an  image  on  a  fixed  and 
washed  plate;  secondly,  the  possibility  of  trans- 
ferring and  subsequently  developing  (both  physi- 
cally and  chemically)  latent  images  from  the  silver 
salt  in  which  they  are  formed  to  another,  by 
changing  the  former  chemically  into  a  less  soluble 
silver  salt ;  thirdly,  the  destructibility  of  the  latent 
image  by  the  further  action  of  light  itself  under 
certain  conditions. 

The  possibility  of  physically  developing  the  latent 
image  on  an  exposed  and  fixed  collodion  plate  was 
discovered  in  1858  by  Young,1*  and  then  further 
investigated  by  Davanne  in  the  following  year. 
In  1895  Kogelmann"  discovered  that  gelatino- 
bromide  of  silver  emulsions  behaved  in  the  same 
way.  Further  work  on  the  subject  by  Sterry," 
Neuhauss,  and  Lumiere  and  Seyewetz  have  im- 
proved the  technique  of  the  process  very  materially. 
Moreover,  it  has  been  shown  that  a  number  of  other 
fixing  agents  may  replace  the  usual  solution  of 
sodium  thiosulphate  with  similar  success. 

Such  experiments  constitute  one  of  the  strongest 
pieces  of  evidence  for  the  material  rather  than  the 
electrical  character  of  the  latent  image. 

Unfortunately,  while  physical  development  en- 
tails very  little  more  exposure  in  the  case  of  verv 
fine  grained  slow  plates,  when  plates  of  high  speed, 
coated  with  what  are  known  as  ripened  emulsions 
of  silver  bromide  in  gelatin,  are  employed,  it  is 
usually  necessary  to  give  at  least  ten  times  the 
normal  exposure  necessary  for  alkaline  development 
to  get  a  complete  picture.  Hence  such  experi- 
ments fail  to  give,  evidence  in  favour  of  the  exist- 
ence of  a  newly  formed  chemical  substance  in  the 
least  exposed  parts  of  a  normally  exposed  rapid  dry 
plate. 

The  transference  of  latent  images  from  one  silver 
salt  to  another  has  scarcely  received  the  considera- 
tion it  deserves  in  connection  with  studies  of  the 
latent  image. 

In  1881  Eder  and  Pizzighelli"  showed  that  an 
exposed  silver  chloride  plate  could  be  converted  by 


treatment  with  potassium  bromide  into  6ilver 
bromide  without  any  loss  of  the  developable  con- 
dition. 

In  1887  Carey  Lea18  showed  similarly  that  light- 
affected  citrate,  benzoate,  tartrate,  and  pyro- 
phosphate of  silver  gave  developable  silver  chloride 
or  bromide  after  treatment  with  dilute  hydrochloric 
or  hydrobromic  acid,  even  when  followed,  after  a 
thorough  washing,  by  treatment  with  dilute  nitric 
acid.  Some  advocates  of  physical  change  theories 
of  the  latent  image  have  sought  to  account  for 
these  results  by  saying  that  the  physically  changed 
condition  produced  by  light  is  transferred  to  the 
newly  formed  halide  in  the  course  of  the  reaction." 
This  explanation,  in  the  absence  of  knowledge 
as  to  the  nature  of  the  first  change,  explains 
nothing. 

In  attempting  to  apply  the  method  of  image 
transference  to  rapid  gelatin  dry  plates  we  are  met 
with  the  difficulty  that  only  the  iodide  and  sulphide 
of  silver  are  less  soluble  than  the  bromide,  and 
alkali  iodides  have  long  been  known  to  have  a 
powerful  effect  in  preventing  development.  It  has 
been  repeatedly  stated  that  they  rapidly  destroy 
the  latent  image.  (Dr.  Hurter20  himself  makes  the 
statement,  and  uses  it  as  a  powerful  argument  in 
favour  of  a  physical  change  theory  of  the  latent 
image.)    Others  have  affirmed  the  contrary."1 

On  considering  the  matter  it  appeared  probable 
that  the  loss  of  the  developable  condition  observed 
on  treating  a  dry  plate  with  a  solution  of  an  alkali 
iodide  might  arise  from  two  causes.  Firstly,  to  the 
known  tendency  of  the  alkali  iodides  to  hydrolyse 
and  behave  in  certain  reactions  as  if  they  contained 
free  iodine,  and  secondly  to  the  great  capacity  of 
silver  iodide  for  adsorbing  soluble  iodides,  which 
would  very  much  increase  the  difficulty  of  reducing 
it  to  metallic  silver  by  alkaline  development.  To 
subdue  as  far  as  possible  the  former  tendency  it  is 
desirable  to  add  a  neutral  sulphite  to  the  iodide 
solution  employed  in  any  such  experiments. 

In  some  recent  experiments  I  have  been  able  com- 
pletely to  fix  out  exposed  gelatin  dry  plates  in  two 
or  more  changes  of  strong  solution  (20%)  of  potas- 
sium iodide  containing  5%  of  (cryst.)  normal  sodium 
sulphite  and,  after  well  washing  out  the  iodides 
with  a  weak  (2%)  normal  sulphite  solution,  to  de- 
velop the  fully  exposed  parts  in  the  Lumiere  and 
Seyewetz  physical  developer  (silver  sulphite  and 
p-phenylenediamine).  The  loss  of  the  image  in  the 
less  exposed  parts  even  with  slow  plates  is,  however, 
considerably  more  than  when  a  neutral  thiosul- 
phate solution  containing  sulphite  is  employed. 

The  gelatin  coating  of  most  plates  will  not  with- 
stand prolonged  treatment  with  20%  iodide  solu- 
tions without  softening  badly  or  even  dissolving, 
and  it  soon  became  clear  that  part  of  the  loss  of 
developable  image  was  attributable  to  its  mechani- 
cal removal  with  the  more  soluble  constituents  of 
the  gelatin  itself. 

This  was  confirmed  by  the  observation  that  a  pre- 
liminary toughening  of  the  gelatin  in  a  weak  for- 
malin bath  before  fixation  was  advantageous  with 
all  fixing  agents,  and  particularly  so  with  strong 
iodide  solutions.  These  experiments  showed  that 
iodides,  even  in  very  strong  solutions,  certainly  do 
not  destroy  the  latent  image  completely.  Unfortun- 
ately  they  throw  practically  no  further  light  on  the 
question  of  the  nature  of  the  photo-product,  and 
furnish  no  evidence  whatever  as  to  the  effects  of 
minimum  exposures. 

In  1891  Lainer"  discovered  that  extremely  weak 
iodine  tincture  when  added  to  certain  of  the  less 
energetic  alkaline  developers  considerably  aug- 
mented the  amount  of  image  which  could  be  de- 
veloped for  a  given  exposure.  Interesting  studies 
of  this  remarkable  action  of  soluble  iodides  have 
since  been  made  by  v.  Hiibl,23  Liippo-Cramer,  and 
others  in  which  the  extremely  weak  iodide  solutions 
employed  were  sometimes  applied  to  the  plate  before 
development,   but  no  systematic   attempt   appears 
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to  have  been  made  to  study  the  effect  of  completely 
converting  nil  the  silver  salts  present  into  iodide 
before  development,  l>y  meana  of  longer  bathing  and 
stronger  iodide  solutions.    The  affects  produced  by 

extremely  dilute  solutions  are  very  remarkable,  and 
are  undoubtedly  important  for  any  student  of  the 
latent  image  problem,  quite  apart  from  their  prac- 
tioal  applications.  They  appear  to  mo  to  bo  best 
explained  by  Lttppo-Cramera  suggestion  that  an 
appreciable  part  of  the  latent  image  is  situated 
within  the  crystalline  silver  halido  grain,  and  is 
only  brought  into  play  by  tho  disruptive  protv 
consequent  on  tho  rapid  conversion  of  tho  surface 
of  tho  grain  into  silver  iodide  or  by  tho  use  of  tho 
must  energetic  developers.  It  should  also  be  borne 
in  mind  that  the  alteration  of  tho  siso  and  dis- 
tribution of  the  substance  of  the  grain  which  partial 
conversion  to  iodide  must  entail  is  also  likely  to 
affect  the  bulk,  tho  distribution,  and  the  com- 
position of  the  reduced  silver  and  unreduced  silver 
iodide1'  and  sulphide  of  which  the  negative  grains 
are   usually    composed. 

When,  however,  the  iodide  solutions  used  convert 
the  whole  of  the  silver  bromide  into  iodide,  but 
are  not  strong  enough  to  fix  tho  plate,  the  results 
hitherto  obtained  have  lent  strong  support  to  the 
supposition  that  the  latent  image  is  to  a  consider- 
able degree  dcstro3'ed  by  iodides. 


Five  or  six  minutes'  immersion  in  a  1%  solution 
of  sodium  or  potassium  iodide  containing  2 — 3  ', 
0)  a  normal  sulphite  is  snlhciont  to  convert  all  the 
silver  salts  into  iodide  it  the  solution  is  kept 
moving  over  the  face  of  the  plate  unless  the  emul- 
sion coating  is  unusually  heavy,  Washing  after 
conversion  into  iodide  should  be  carried  out  with 
a  dilute  neutral  sulphite  solution,  and  development 
is  fairly  rapid  in  a  solution  containing  about  J  . 
Of  amidol  and  111  each  of  crystallised  sixlium  sul- 
phite and  carbonate.  Owing  to  the  inaensitiveness 
of  silver  iodide  when  precipitated  in  presence  of 
excess  of  a  solid, le  iodide,  it  is  possible  to  develop 
plates  after  the  iodising  process  is  complete  in  a 
strong  white  light.  Of  course,  should  any  part  of  tho 
original  bromide  remain  unconverted  to  iodide  it 
will  bo  fogged  and  blacken  immediately  in  the  de- 
veloper, while  even  in  a  dark-room  any  unchanged 
bromide  fogs  badly  in  a  few  minutes  in  alkaline 
amidol,  so  that  unchanged  patches,  if  present,  are 
readily  detected. 

Somo  time  after  I  had  first  succeeded  in  making 
negatives  in  artificial  white  light  in  this  manner  f 
found  that  a  patent  had  been  taken  out  in  Germany 
by  R.  Preund*'  for  a  process  of  developing  plates 
in  weak  daylight  after  treating  them  with  a  4% 
solution  of  potassium  iodide  followed  by  a  rinse  in 
water  before  development.     I  can  only  say  that  in 


Effects  on  gradation  etc.  of  converting  AgBr  to  Agl  before  development. 

A  =  Portrait  Plate.  B  =  Process  Plate.  0  =  Lantcrn  Plate. 

ABC  untreated  plate  dev  4  mlns.  with  pyro-soda.  A'B'O'  dev.  10  rains,  with  amidol-so  la.  after  iodizing. 


Some  recent  experiments  made  in  the  Ilford 
laboratories  have  demonstrated,  however,  that  it 
transfer  "  the  latent  imago  from 
both  slow  and  rapid  plates  to  silver  iodide  with 
very  little  lo»s  indeed,  and  that  such  "  iodised  " 
plates  may  bo  satisfactorily  developed  either  by 
means  of  the  laimiere  and  Seycwetz  physical 
developer  or  chemically  by  means  of  solutions  of 
amidol    m   Bulphite  and  alkali  carbonate. 


the  light  of  my  experiments  I  am  not  surprised  ho 
did  not  develop  his  process  to  a  successful  issue. 
I  do  not,  however,  anticipate  that  the  possibility 
of  developing  negatives  in  artificial  light  will  induce 
photographers  to  abandon  the  use  of  a  dark-room 
for  this  part  of  the  process  of  negative-making  un- 
less the  serious  disadvantages  apparentl>  inherent 
in  tho  method  can  be  removed.  The  chief  object  ions 
are  (1)   that  somo  increase  of  exposure  is  usually 
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necessary,  though  this  does  not  amount  to  more 
than  two-  to  three-fold  under  the  best  conditions ; 
(2)  that  the  iodising  treatment  must  be  carried 
out  in  some  form  of  dark  chamber;  (3)  that  the 
highly  poisonous  cyanide  fixing  bath  is  almost 
essential  to  dissolve  the  undeveloped  silver  iodide 
in  a  reasonably  short  time.  There  is  also  a  fourth 
difficulty  which  I  will  mention  shortly.  But  for 
these  drawbacks  the  process  would  be  most  useful 
for  developing  panchromatic  plates. 

The  diagrams  given  in  Fig.  2  show  in  the  form  of 
characteristic  curves  some  of  the  results  obtained 
in  the  Ilford  laboratories  for  a  range  of  sensitive 
negative  materials. 

When  the  silver  bromide  of  a  dry  plate  is  con- 
verted to  iodide  the  clear,  sharp-edged  crystals  of 
which  the  emulsion  grains  consist  are  completely 
changed  in  character.  They  lose  their  crispness 
of  outline,  and  apparently  become  a  more  or  less 
confused  aggregate  of  either  amorphous  or  micro- 
crystalline  silver  iodide,  as  the  accompanying 
photomicrograph  shows  (Fig.  3).  It  is  therefore 
not  surprising,  in  view  of  what  I  mentioned  earlier 
concerning  the  influence  of  grain  size  on  the  shape 


it  is  still  capable  of  exercising  its  powerful  catalytic 
influence  in  the  developing  process.  That  less  of  "the 
latent  image  is  lost  in  this  process  than  by  fixation 
followed  by  physical  development  is,  I  believe,  due 
to  the  partial  blocking  of  the  pores  of  the  gelatin 
by  the  new  halide  as  it  replaces  that  originally 
present. 

The  last  reaction  of  the  latent  image  to  which  I 
wish  to  direct  attention  is  its  light-sensitiveness. 

The  best  known  and  most  discussed  evidence  of 
this  is  embodied  in  numerous  very  conflicting 
studies  of  the  phenomena  of  so-called  reversal  or 
solarisation.  The  most  thorough  investigation  of 
these  phenomena  is,  I  believe,  due  to  Volmer"  and 
Schaum,  but  as  these  effects  are  notoriously  com- 
plex and  refer  to  conditions  under  which  chemical 
change  has  certainly  already  begun,  I  do  not  pro- 
pose to  discuss  them  here. 

It  has,  however,  long  been  known  that  it  is  easy 
to  demonstrate  the  light-sensitiveness  of  the  latent 
image  in  its  early  stages  under  certain  conditions. 

In  1859  Poitevin27  discovered  that  if  a  collodion 
wet  plate  be  uniformly  fogged,  then  washed  to 
remove  the  excess  of  silver  nitrate  and  subsequently 


1  small  scale  division  =  1-3m  (thousandths  of  a  miJIimetre). 
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After  conversion  to  iodide. 


of  the  characteristic  curve,  to  find  that  those  de- 
rived from  iodised  plates  often  differ  somewhat 
markedly  in  character  from  the  characteristic 
curves  of  the  original  dry  plates  employed.  An 
interesting  new  field  of  research  is  open  to  explora- 
tion in  the  comparative  study  of  the  characteristic 
curves  of  "  transferred  "  latent  images  after  de- 
velopment. Such  "  iodised  "  plates  also  respond 
very  well  to  physical  development  in  Lumiere  and 
Seyewetz'  silver  sulphite  and  p-phenylenedianiine 
developer,  giving  clear  negatives  with  much  more 
detail  than  can  be  obtained  from  a  given  exposure 
after  fixation  in  weak  sodium  thiosulphate.  In  all 
cases  the  developed  plates  should  be  fixed  in  a  weak 
C2-)  solution  of  potassium  or  sodium  cyanide  con- 
taining 2%  of  crystallised  normal  sodium  sulphite, 
and  it  is  preferable  to  add  a  little  sulphite  to  the 
first  few  changes  of  water  during  the  final  washing 
process. 

I  am  of  opinion  that  image  transference  should 
be  regarded  as  fixation  before  development,  fol- 
lowed by  precipitation  in  situ  of  another  silver  salt 
in  place  of  that  dissolved.  The  photo-product, 
whether  it  be  modified  or  not,  is  not  chemically 
destroyed,  but  clothed  anew  in  a  garment  of  freshly 
precipitated  and  less  soluble  silver  halide  on  which 


immersed  in  a  bath  of  potassium  iodide,  then,  on 
exposure  in  the  camera  the  latent  image  originally 
formed  is  destroyed  where  the  light  has  fallen  on 
the  plate.  It  therefore  becomes  possible,  after 
another  wash  to  remove  the  excess  of  soluble  iodide, 
to  develop  a  positive  picture  by  means  of  the  usual 
acid  ferrous  sulphate  (or  pyrogallol)  and  silver 
nitrate  developer.  This  remarkable  reversing 
action  of  light  on  the  latent  image  in  the  presence 
of  soluble  iodides  I  have  recently  been  able  to  ob- 
tain quite  easily  with  gelatin  plates  and  alkaline 
development.28  It  suffices  to  give  an  ordinary 
negative  plate  such  an  exposure  to  diffuse  light  as 
could  be  developed  to  a  good  density  in  a  pyro-soda 
developer,  then  to  bathe  the  plate  in  a  weak  iodide 
and  sulphite  solution  till  completely  converted  to 
silver  iodide,  and  expose  the  still  wet  plate  behind 
a  transparency.  After  a  brief  wash,  the  plate  will 
develop  in  alkaline  amidol  giving  a  positive  copy 
of  the  original. 

I  have  also  succeeded  in  making  fairly  good 
direct  positives  in  the  camera  with  exposures  of 
5  to  15  minutes  at  F8  in  a  well-lighted  studio.  (The 
slide  shown  is  one  of  the  best  of  them.) 

On  making  an  exposure  in  a  spectrograph  it  was 
extremely   interesting   to  find    that   the   reversing 


VOL  XXXIX..  No.  1JJ      RENWR'K.      rilOTlHIH AI'HIC    1  MACKS      VIS1HLK    AND    1NVISIHLK.         101  T 


rays  arc  restricted  almost  entirely  to  a  narrow  band 
in  the  blue  of  the  spectrum  hint;  between  0'43  and 
ill-  with  u  sharp  maxiimiin  at  0"45f<,  as  Fit;.  I 
shows. 


Fig.  4. 

I  particularly  wish  to  emphasize  tlie  fact  that 
this  reversal  will  take  place  perfectly  well  in  tho 
presence  of  neutral  sulphites,  thiosulphates,  and 
other  halogen-absorbing  reagents,  conditions  under 
which  the  liberation  of  free  iodine  would  appear  to 
be  most  improbable. 

Thiosulphates  act  as  powerful  sensitisers  in  this 
reversal  process,  and  it  is  therefore  interesting  to 
notice  Carey  Lea's  observation"  that  the  conversion 
of  gold-coloured  allotropic  silver  to  the  crystalline 
intermediate  form  was  accelerated  by  traces  of 
i  h\  posulphiteP)  impurity  in  the  paper  it  was  coated 
on. 

One  of  the  best  iodising  solutions  for  reversal 
effects  on  negative  plates  consists  of  1  g.  sodium 
iodide,  2  g.  cryst.  sodium  sulphite,  2 — 4  g.  cryst. 
sodium  tluosulphate,  100  c.c.  water. 

It  will  at  once  be  seen  that  the  possibility  of  de- 
veloping in  white  light  plates  which  have  been 
iodised  after  exposuro  is  therefore  subject  to  the 
further  drawback  that  most  of  the  iodising  solution 
must  be  removed  by  washing  before  light  is  ad- 
mitted to  the  plate,  otherwise  a  serious  loss  of 
imago  may  result,  though  the  addition  of  thio- 
cyanates  to  the  iodising  bath  diminishes  this 
tendency.  Nor  does  it  appear  likely  that 
the  direct  production  of  positives  in  the  camera 
will  prove  more  successful  as  a  practical  process  on 
gelatin  plates  and  by  chemical  development  than 
did  Poitevin's  original  discovery.  Both  processes, 
however,  are  of  the  greatest  scientific  interest  in 
their  bearing  on  the  problem  of  the  nature  of  the 
latent  image. 

It  must.  I  think,  be  admitted  that  many  pheno- 
mena, and  particularly  those  connected  with  phy- 
sical development  after  fixation  and  the  transfer- 
ence of  latent  images  from  ono  silver  salt  to 
another,  speak  stronglv  against  the  view  that  tho 
latent  image  is  due  to  a  purely  physical  alteration, 
electrical  or  otherwise,  of  the  silver  salt.  If,  then, 
We  must  conclude  that  the  latent  image  is  a  sub- 
Btance  present  in  excessively  minute  amount,  we 
are  driven   to  ask  what  is  its  nature? 

All  attempts  to  prepare  true  subsalts  of  silver 
have  failed,  except  in  tho  case  of  Guntz'  sub- 
fluoride,"  and  even  that  is  challenged  by  Vanino 
and  Sachs.*1  Moreover,  the  work  of  a  long  line 
of  investigators."  terminating  with  K.  Sichling  and 
W.  Reinders,  seems  to  prove  conclusively  that  tho 
pbotosalts  of  Carey  Lea,  which  he  regarded  as  lake- 
like complexes  of  a  subsalt  and  normal  halide.  are 
rc.illv  solid  solutions  of  colloidal  silver  in  silver 
halide.  Hence  it  would  appear  on  chemical  grounds 
that  the  product  of  light  action  must  he  silver 
rather  ttinn  a  subhalide.  One  cannot  fail  to  be 
impressed  by  the  extreme  readiness  with  which 
silver  in  the  colloidal  or  even  in  the  finely-divided 
metallic  state  coos  into  solid  solution  in  silver 
chloride  and  bromide,  and  by  tho  great  resistance 
of  these  solid  solutions  to  attack  by 
silver  solvents  and  to  complete  reduction  by  reduc- 
ing ar 

All  chemical  change  theories  of  the  latent  image 
h.iv  constantly  been  challenged  on  the  ground  that 


the  amount  of  energy  available  in  the  light  required 
to  produce  a  developablo  image  is  totally  inadequate 
to  overcome  the  chemical  affinity  of  the  silver  for 
the  halogen  atom.  In  its  most  concrete  and  recent 
form  this  challenge  is  reiterated  by  Mees,"  on  the- 
authority  of  P.  G.  Nutting. 

Consideration  of  tho  statement,  however,  seems" 
to  -lion  that  it  proves  too  much,  for  it  claims  "  that 
it  is  quite  certain  what  happens  when  tho  latent 
image  is  produced  by  a  minimum  exposure  to  light, 
and  that  the  change  is  really  the  unit,  change  that 
can  Iks  Buffered  by  any  substance  when  acted  on 
by  energy  ";  in  this  case,  the  lass  of  one  electron 
per  silver  bromide  grain. 

It  is  to  l>e  noted,  however,  that  the  figures  given 
indicate  that  the  amount  of  energy  capable  of  pro- 
ducing the  first  developable  impression  on  a  rapid 
photographic  plate  must  be  less  than  ono  five 
hundredth  part,  and  probably  nearer  ono  five 
thousandth  of  that  stated  to  be  required  to  liberate 
one  electron  from  a  gas  molecule. 

If,  owing  to  this  discrepancy,  we  must  assume 
that  an  electron  can  bo  so  much  more  easily  de- 
tached from  a  solid  particle  of  silver  bromide  than 
from  a  gas  molecule,  I  see  no  reason  why  one  may 
not  justifiably  assumo  tho  same  to  be  true  for  the 
detachment  of  one  or  a  few  atoms  of  bromine  per 
particle,  especially  if  the  silver  bromide  grain  is 
embedded  in  a  medium  capable  of  uniting  chemi- 
cally with  bromine. 

I  confess,  however,  that  while  such  an  assumption 
may  be  legitimate,  I  do  not  consider  it  entirely 
satisfactory  as  an  explanation  of  the  beginnings  of 
photographic  change  in  our  modern  highly-sensi- 
tive emulsions.  The  fact  that  very  sensitive  emul- 
sions can  be  prepared  in  colloidal  silicic  acid  tells 
against  it,  as  does  also  the  inability  of  powerful 
halogen  absorbents  to  enhance  speed  when  added  to 
an  emulsion,  although,  as  is  well  known,  some  of 
them  are  very  effective  in  inhibiting  reversal. 

It  is  much  to  be  regretted  that  the  photographic 
researches  of  Carey  Lea,  and  especially  his  classic 
papers  on  the  photosalts  and  the  colloidal  forms 
of  silver,"  have  not  been  re-published  in  hook  form 
in  this  country,  as  they  have  in  Germany,  and 
hence  remain  largely  unknown  to  the  British  photo- 
graphic industry.  Much  study  has  been  devoted 
to  these  extraordinary  materials  in  Germany  and 
Holland,  and  there  can,  I  think,  be  no  doubt  that 
the  work  of  Reinders"  in  particular  is  the  most 
important  contribution  of  this  century  towards  a 
solution  of  the  latent  image  problem. 

Carey  Lea  showed  that  there  is  an  almost  infinite 
variety  of  these  photosalts,  differing  in  colour,  in 
resistance  to  oxidising  agents,  and  in  light-sensi- 
tiveness. He  showed  that  a  pale  pink  form  of 
■photochloride  containing  only  a  fraction  of_  1% 
of  dissolved  colloidal  silver  is  far  more  light- 
sensitive  than  the  normal  colourless  salt,  and  that 
the  golden  coloured  and  other  forms  of  colloidal 
silver  ultimately  revert  to  ordinary  white  (metallic) 
silver  both  on  exposure  to  light  and  on  friction. 

Reinders  has  carried  the  matter  still  further  by 
preparing  solid  solutions  of  colloidal  silver  in  well 
crystallised  specimens  of  silver  chloride,  and  by 
showing  that  some  of  them  are  very  much  more 
light-sensitive  than  normal  silver  chloride,  and  that 
when  these  crystals  darken  in  the  light  they  do 
so  right  through  the  body  of  the  crystal.  Healso 
records  numerous  other  interesting  observations, 
such  as,  that  while  solid  solutions  of  gelatin  in 
silver  chloride  raise  the  light-sensitiveness  of  tho 
latter  very  appreciably,  a  cream  coloured  solid  solu- 
tion of  colloidal  silver  in  silver  chloride  is  still 
more  sensitive  ;  further,  that  the  amount  of  colloidal 
silver  taken  up  by  silver  chloride  during  crystal- 
lisation from  ammonia  is  a  maximum  in  the  absence 
of  gelatin,  and  rapidly  decreases  in  its  presence 
until,  with  moderate  concentrations,  quite  colour- 
less crystals  are  obtained  even  from  dark  solu- 
tions rich   in   colloidal   silver. 
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It  should  also  be  mentioned  that  R.Lorenz  and  K. 
Hiege"  have  shown  that  when  clear  silver  chloride 
and  bromide  crystals  darken  in  light,  the  first  effect 
is  the  production  of  a  fog  or  general  greying,  which 
later  on  becomes  recognisable  under  the  ultra- 
microscope  as  minute  particles  distributed  over  the 
crystal  surfaces.  These  gradually  coalesce  to  form 
relatively  large,  dark  aggregates  of  metallic  silver 
with  clear  interspaces.  On  these  and  other  earlier 
observations  they  advanced  the  opinion  that  the 
latent  image  is  due  to  colloidal  silver  in  ultra- 
microscopic  form,  a  view  now  held  by  many3*  of 
the  supporters  of  the  silver  germ  theory  revived 
by  Abegg37  in  1899. 

It  is,  however,  a  fact  that  considerable  quantities 
of  colloidal  silver  solutions  (collargol)  can  be  added 
during  the  process  of  making  a  photographic  emul- 
sion without  causing  any  harmful  fogging  effects, 
unless  the  silver  is  precipitated  on  the  silver 
bromide  grains  by  addition  of  acids  or  other  re- 
agent.38 

Consideration  of  these  and  other  aspects  of  the 
problem  have  led  me  to  the  conclusion  that  in  our 
most  highly-sensitive  photographic  plates  we  are 
dealing  with  crystalline  silver  bromide  in  which, 
besides  gelatin,  some  highly  unstable  form  of  col- 
loidal silver  exists  in  solid  solution,  and  that  it  is 
this  dissolved  silver  which  first  undergoes  change 
on  exposure,  to  light.  If  this  be  so,  it  is  clear  that 
it  is  the  function  of  the  ripening  process  to  pro- 
duce this  colloidal  silver  in  the  grains  of  the  emul- 
sion in  the  most  sensitive  (resonant)  form,  while 
avoiding  any  means  which  might  bring  about  its 
precipitation  in  the  gel  form — the  gel  or  electrically 
neutral  form  of  colloidal  silver  being  regarded  as 
the  germ  or  catalyst  required  to  promote  develop- 
ment. 

J.  M.  Eder's  observations39  on  the  colour- 
sensitising  action  of  colloidal  silver  on  silver 
chloride  and  bromide  serve  to  remind  us  of  the 
hitherto  unexplained  phenomenon  that  ordinary 
gelatinobromide  emulsions  frequently  possess  a 
slight  sensitiveness  to  red  rays40  (sometimes  extend- 
ing through  the  yellow  into  the  green)  at  some 
stage  of  their  preparation.  It  appears  natural  to 
suppose  that  this  colour-sensitiveness  is  also  due 
to  colloidal  silver. 

Moreover,  Carey  Lea"  has  shown  that  some  forms 
of  soluble  colloidal  silver  may  be  restored  to  the 
soluble  peptised  condition  by  contact  with  certain 
salt  solutions;  it  appears  possible  therefore  to  offer 
a  reasonable  explanation  of  solarisation  by  assum- 
ing a  peptising  action  on  the  part  of  the  later- 
formed  chemical  products  of  light  action  (bromine, 
hydrobromic  acid,  etc.)  with  formation  of  a  photo- 
halide  relatively  rich  in  dissolved  silver,  but  almost, 
undevelopable.  This  suggestion  appears  to  be  sup- 
ported by  Carey  Lea's  observations  on  the  action  of 
nitrites,  which  are  known  to  inhibit  reversal,  since 
he  found  them  to  give  an  insoluble  (non-peptisable) 
form  of  silver  gel.  That  soluble  iodides  have  a 
solvent  action  on  silver  in  the  light  is  fairly  obvious 
from  the  old  direct-positive  printing  process,'" 
using  sun-darkened  silver  chloride  paper  after 
bathing  it  in   a  soluble   iodide. 

Eder's  work  on  the  action  of  nitric11  acid  and 
Sterry's"  work  on  the  action  of  chromic  acid  on 
the  latent  image  both  seem  capable  of  a  complete 
explanation  on  the  assumption  that  only  true  solu- 
tions of  colloidal  silver  in  silver  halide  (photosalts) 
remain  after  such  treatment,  and  that  these  are 
reducible  with  difficulty  by  developers.  Again,  E. 
Albert11  found  that  if,  after  giving  an  exposure  to 
a  plate  coated  with  a  collodion  emulsion,  it  is  treated 
with  a  silver  solvent  (e.g.,  nitric  or  chromic  acid), 
then  washed  and  re-exposed  to  diffused  light,  a  re- 
versed (positive)  picture  is  obtained  on  development. 
This  experiment  also  becomes  intelligible  if  we 
assume  that  no  free  silver  but  only  a  difficultly  re- 
ducible and  relatively  insensitive  photosalt  remains 


in  the  first  exposed  areas  after  treatment  with 
chromic  acid. 

Such  an  hypothesis  as  I  have  put  forward,  while 
it  does  not  throw  much  light  on  the  why  and  where- 
fore of  our  highly  empirical  manufacturing  pro- 
cesses, seems  to  offer  a  more  intelligible  explanation 
of  the  early  part  of  the  photographic  process  than 
any  current  theory  of  the  latent  image,  without 
calling  for  any  modification  of  the  best  supported 
explanation  of  the  later  stages  of  light  action. 

It  has  the  merit  of  reconciling  the  views  of  those 
who  demand  merely  a  physical  change,  those  who 
require  the  formation  of  free  silver,  or  a  material 
chemically  different  from  those  initially  present, 
to  act  as  a  nucleus  for  development,  and  it  should 
also  meet  with  the  approval  of  the  exponents  of 
the  electron  theory,  since  it  is  apparently  well 
established  that  colloidal  solutions  of  silver  are 
negatively  charged  and  are  precipitated  when  the 
charge  is  lost. 
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MR.   JOHN  ALLAN  IN  THR  CHAIB. 

.    ii'f'I'v^V.i'i''^1'  HYDBOLY8B  OF  GUN- 

L1\\N  "  "   A   N0TE  0N  TI1^  ALKALINE 
BYDBOLYSI8  OF  GUNCOTTON. 

BY    PROK.    E.   KNEC1IT   AND    C.VPT.    B.    R.    BOSTOCK. 

well   known  that  nitrated  cotton  possesses 

a  pronounced  affinity  tor  basic  colours,  and  that  it 

can  be  dyer]  with  these  without  the  aid  of  a  mor- 

"l.uit,  but  up  to  now  no  satisfactory  explanation  of 

tnese  phenomena  has  been  advanced.    About  the 

1902  an   attempt  was   made  bv   ono    of    the 

■Whore  to  ascertain   whether   a  soluble   snbstance 

ould  bei [sohrted  f rom  Kumotton  or  its  decomposi- 

tT,.J,ri;    "  U   ," '"   h    WO"ld    PrecipiUte    the    oaaio 

1I..1.IS   f»m   their    aqueous   solutions;    nothinK   of 

h..  kind   c-.uld   be  obtained   from   the  solution   of 

the  Z  Vr".  '"  :'"lg  CaU9tic  slKli''  but  b>-  effecting 
1  s,  h  "  of1guno»tton  with  cold  caustic  soda 
a  solution  was  obtained  from  which  acids  threw 
t",!1!™1"1"1'  Mh'i*  PrT.Pitato  which  on  washing 
and  drying  yielded  a  white  powder.  This  sub- 
r'-"1  -  »-'  »luble  in  water,  and  the  so lu- 

With  basic  colours    a  property  which  is  shown  by 
Irt^d    the   ,.roducts  of  the  alkaline  hydrolysis  of 

wa^r'".,  ""V1     ,vhr""    1itat*d    "nd«r    Pressure  with 

K  .  T  '"  r';K1nI  to  ''yostuffa  similar  to 

t*e  propertKvs  „f  one  of  those  obtained  bv  its  alka- 


line hydrolysis,  ,t.  „;,s  thought  that  guncotton 
might  behave  in  an  analogoua  manner.  Although 
a  solution  was  obtained  by  heating  guncotton  with 
water  under  pressure  it  was  not  found  possible  to 
isolate  from  this  any  substance  capable  of  precipi- 
tating basic  oolours.  The  primary  object  of  the  «- 
perimont  had  tlms  ,a,|,.,,,  ,„„  ,t  Wthought  that 
as   guncotton   had   not  I „    p,,v„,„sly   completely 

ofsoWtefesT^  ""  reBnftB  °bSd  "W"1*2 

SillHTrad  and  Farmer  (J.  Chem.  S,„-.,  1006,  1182) 

bw*  Mde  an  elaborate  investigation  into  the 
act  .  .1  ol  water  „,,  gumotton  at  64l  C.  Exposure 
to  the  action  of  watc-  at  tins  temperature  was 
allowed  to  proceed  i„r  33  weeks,  after  which  a 
.narked  deterioration  had  set  in.  The  decompose 
.....  Products  which  had  gone  into  solution ^were 
found  to  consist  oi  nitrous,  nitric,  formic,  butyn, 
.l.hy,  ruxyhutyric,  oxalic  tartaric,  isosaccharinic 
and  hydroxypyruvic  acids.  Carbohydrates  were 
also .found  by  the  fermentation  test.  The  residue 
consisted  of  unchanged  nitrocellulose 

In  our  first  experiment  a  small  quantity  of  gun- 

w'    'r,t"'aonnloa!V'1  f?r  ^  '"••.''».  a  sealed  tub,,  with 
water  to  200°  C.     On  examining  the  tube  it  was 
found I  that  there   was  considerable   pressure,   and 
that  the  guncotton  had  entirely  disappeared      The 
water  was  of  a  brownish  colour  and  contained  a 
little  charred  organic  matter,  the  solution  smelling 
strongly    of    caramel.     Further    experiments    were 
conducted  on  guncotton  prepared  from  pure  acids 
l-'l'i  -'Jevh<?iC0ttOn  V9°L,   Tho  Product  contained 
.    ,  ni':  ti    T°  Ias<2artMn J**  temperature  at  which 
complete  hydrolysis  is  effected,  sealed  tubes    each 
containing  0'5  g.  of  guncotton  and  25  c.c.  of  water 
were  heated  for  i  hr.  in  a  cannon  furnace  to  150° 
160°    170°,  180°,   185°,  and  190°  C.    Only  in  tie 
last  case  was  any  action  noticeable,  but  in  this  ono 
the  guncotton  had  entirely  disappeared,  leaving  a 
pale    straw-coloured     liquid.       It   was   eventually 
tound  that  a  difference  of  only  2°  C.  made  all  the 
difference  between  extremely  rapid  and  extremely 
slow    hydrolysis.     The   rate  of   hydrolysis   and   the 
temperature  at  which  it  occurs  can  be  accurately 
observed  by  conducting  the  experiment  in  a  sealed 
capillary    tube    containing    water,    the    operation 
being  carried   out   in    practically   the   same  way   as 
the   determination    of   a   melting   point.        It   was 
™     ,lhill    .   t,,c  temperature  was  increased  even 
10°— 15°  C.  beyond  190°  a.  considerable  amount  of 
charring    took    place.        Consequently  we  kept  as 
near  to  190°  C.   as  possible    in    carrying    out    the 
hydrolysis  for  the  further  work  detailed  below.    The 
amount  of  water  relative  to  the  amount  of  gun- 
cotton  appears  to  have  some  influence  on  the  rate  of 
hydrolysis.     Two  tubes  each  containing  25  c.c.  of 
water    but  one  charged  with  0"5  g.  and  the  other 
with  1  g.  of  guncotton,  were  heated  side  by  side  in 
a   cannon    furnace   to    190°   C.     In    the   first   case 
hydrolysis  was  complete  in  i  hr.,  but  in  the  second 
oyer   an   hour   was   required   before  complete  solu- 
tion occurred. 

Tho  volume  of  gas  given  off  from  0'5  g.  of  gun- 
cotton  on  heating  for  }  hr.  with  25  c.c.  of  water  to 
190°  C,  collected  and  measured  at  atmospheric 
pressure,  was  99  c.c,  the  same  result  being  obtained 
in  several  successive  experiments.  The  amount  of 
guncotton  used  for  collecting  the  gas  for  examina- 
tion was  0"3  g.,  and  in  these  cases  the  tubes  were 
completely  evacuated  before  sealing  off.  After 
heating  in  the  cannon  the  gases  were  drawn  off 
under  vacuum.  It  was  found  that  under  these  con- 
ditions there  was  not  always  tho  same  uniformity  in 
volume  as  in  the  previous  experiments,  in  which  the 
gases  were  drawn  off  under  atmospheric  pressure, 
under  which  circumstances  most  of  the  nitrous 
oxide  would  remain  dissolved  in  the  water. 

Tho  gases  were  analysed  in  a  Bone  and  Wheeler 
gas  analysis  apparatus  and  gave  the  following  re- 
sults: — 

No.  1  sample  of  guncotton. — This  was  carried  out 

n2 
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in  duplicate.     In  each  case  exactly  80  c.c.  of  gas 
was  obtained  having  the  following  composition :  — 


CO, 
N.o 

CO 


(1) 
64-87% 
22-37 

30 

9-75 


(2) 

64-9% 

22-4 
30 
9-75 


No.  2  sample  of  guncotton. — The  gas  given  off  in 
this  case  amounted  to  87"5  c.c,  and  contained  CO, 
647,  NaO  20-5,  CO  57,  N,  9"1%. 

There  would  thus  appear  to  be  a  considerable  dis- 
crepancy between  the  two  samples.  If,  however, 
the  amounts  of  NaO  and  Ns  obtained  are  calculated 
on  the  volumes  of  the  gas  evolved  it  will  be  seen 
that  they  are  very  nearly  the  same  in  both  cases. 
The  increased  volume  obtained  from  No.  2  sample 
was  made  up  of  CO.  and  CO. 

The  amount  of  nitrogen  thus  found  was  equal  to 
10'25%  of  the  weight  of  the  guncotton,  and  it  ap- 
peared to  be  of  interest  to  ascertain  the  disposition 
of  the  remaining  2*8%.  An  examination  of  the 
solutions  obtained  showed  the  presence  of  hydro- 
cyanic acid,  ammonia,  formic  acid,  tartaric  acid, 
hydroxypyruvic  acid,  nitric  acid,  and  traces  of 
nitrous  acid. 

On  heating  three  separate  tubes,  each  containing 
0'5  g.  of  guncotton  and  respectively  25  c.c.  of  (a) 
dilute  caustic  soda,  (6)  dilute  sulphuric  acid,  and 
(c)  water,  the  amounts  of  gas  formed  were :  (a)  Nil, 
(6)  126  c.c,  and  (c)  100  c.c.  Hydrocyanic  acid  was 
formed  only  in  the  last  case,  viz.,  by  heating  with 
water.  The  amount  of  hydrocyanic  acid  formed 
was  not  inconsiderable — in  fact,  its  presence  was 
easily  detected  by  smell  and  by  the  formation  of  a 
considerable  amount  of  Prussian  blue  on  applying 
the  ordinary  test  for  cyanides.  The  following  esti- 
mations were  made  on  the  solution  obtained  in  each 
case  from  30  g.  of  guncotton  hydrolvsed  in  an  auto- 
clave at  190°  C. 

%  N  as  HCN. 
In  distillates.  In  residual  solutions. 

(1)  0176        ■ ■ 

(2)  0-242        ■ 

(3)  0-211         0-216 

(4)  0-216        0-216 

Average       0-210       0-216 

The  total  percentage  of  nitrogen  obtained  in  the 
form  of  hydrocyanic  acid  was  thus  0'426%. 

The  appearance  of  hydrocyanic  acid  as  one  of  the 
pzoducts  of  hydrolysis  may  seem  remarkable  at  first 
sight,  but  in  view  of  L.  Henry's  statement  that 
nitro-lactic  acid  decomposes  spontaneously  accord- 
ing to  the  equation 

CH,.CH(N03).COOH  =  C2H204+HCN+HJ0 
into  hydrocyanic  and  oxalic  acids  (Ber.,  12,  1837), 
the  possibility  of  its  formation  is  by  no  means  ruled 
out.  It  is  not  suggested  that  in  this  case  nitro- 
lactic  acid  is  formed  as  an  intermediate  product; 
indeed,  the  absence  of  oxalic  acid  from  the  decom- 
position products  would  indicate  that  this  was  not 
the  case.  But  the  formation  of  some  intermediate 
nitrate  which  behaves  in  an  analogous  manner  is 
not  excluded. 

The  formation  of  hydrocyanic  acid  as  one  of  the 
products  of  hydrolysis  may  possibly  account  for 
several  of  our  results.  In  the  first  place,  it  is  well 
known  that  this  substance  is  transformed  under 
favourable  conditions  into  ammonium  formate,  and 
this  would  account  for  the  presence  of  ammonia  in 
the  solution.  The  presence  of  ammonia  would  also 
account  for  the  observation  that  nitrous  acid  could 
only  be  detected  in  traces  in  the  decomposition  pro- 
ducts. It  will  also  be  noticed  that  the  amounts  of 
hydrocyanic  acid  and  ammonia  found  in  the  solu- 
tion varied  somewhat  in  each  individual  experi- 
ment, although  the  conditions  as  far  as  time,  tem- 
perature, and  amount  of  water  to  guncotton  were 
concerned  were  kept  as  constant  as  possible. 

The  estimation  of  the  ammonia  was  effected  in 
two  ways,  viz.,  by  the  Nessler  process  and  by  the 


formaldehyde  process.  Before  using  the  latter 
process  it  was  first  ascertained  that  none  of  the  con- 
stituents remaining  in  the  solution  after  boiling 
with  a  known  volume  of  JV/10  sulphuric  acid  had 
any  effect  on  the  accuracy  of  the  process. 

The  following  results  were  obtained,  a  separate 
hydrolysis  of  0'5  g.  being  carried  out  for  each  esti- 
mation. The  figures  represent  the  ammonia  found 
in  peicentages  of  nitrogen :  Bv  Nessler  process, 
1-20%  ;  by  formaldehyde  process,'  1-08,  132,  IT9%  ; 
average,  1'20%. 

The  total  nitrogen  in  the  solution  estimated  by 
the  Kjeldahl  process  was  found  to  be  1"59%.  Sub- 
tracting from  this  the  nitrogen  present  as  ammonia 
(1'20%),  we  have  0'39%,  of  which  0"12%  was  found 
by  the  nitrometer  to  consist  of  nitrogen  in  the  form 
of  nitric  acid.  The  disposition  of  the  nitrogen 
after  neutral  hydrolysis  was  therefore  :  — 


As  nitrous  oxide  and  nitrogen   . . 

As  hydrocyanic  acid 

As  ammonia 

As  nitrate 

Otherwise  bound  and  in  solution 


10-24% 
0-43 
1-20 
012 
0-27 

12-26 


1  We  were  thus  not  successful  in  accounting  for  the 
whole  of  the  nitrogen.     Nearly  12%  of  the  13%  is, 

i    however,  accounted  for  by  the  nitrous  oxide  and 

:    nitrogen  and  the  hydrocyanic  acid  and  ammonia. 
The  total  solids  in  the  solution  amounted  in  one 
case  to  15%  and  in  another  to  16%  of  the  weight  of 
the   guncotton    hydrolysed.     The   purified    residue 

i  examined  in  the  polariscope  showed  a  Isevo-rotation 
and  was  found  to  contain  besides  ammonia,  tar- 
taric acid,  formic  acid,  and  hydroxypyruvic  acid. 
It  exerted  a  strong  reducing  action  on  Fehling's 
solution,  but  the  figures  obtained,  expressed  as  dex- 
trose, varied  so  much  with  different  preparations 
that  no  conclusions  could  be  drawn  from  them. 

Further  work  on  this  reaction  carried  out  in  an 
autoclave  fitted  for  temperature  and  pressure  read- 
ings showed  that  the  action  commenced  at  a  tem- 
perature between  185°  and  190°  C,  and  was  not  ex- 
plosive but  gradual.  Unfortunately,  the  notes,  in- 
cluding diagrams  of  the  curves  and  further  analyses 
had  to  be  left  behind  by  one  of  the  authors  on 
leaving  Russia  in  1917,  and  there  does  not  seem  to 
be  any  prospect  of  their  being  recovered. 

Some  attempts  were  made  to  effect  the  decom- 
position without  the  use  of  pressure,  e.g.,  by  raising 
the  boiling  point  of  water  by  the  addition  of  neutral 
salts,  with  the  object  of  obtaining  larger  quantities 
of  the  decomposition  products  for  their  more  com- 
plete examination.  These  were  unsuccessful,  but 
we  have  recently  ascertained  that  guncotton  readily 
dissolves  in  hot  glycerin,  the  hydrolysis  apparently 
taking  a  similar  course  to  that  shown  with  water 
under  pressure.  Incidentally  it  may  be  mentioned 
that  cordite  when  heated  with  glycerin  also  evolves 
gases  and  goes  into  solution. 

Note  on  the  action  of  caustic  soda  on  guncotton. 

It  is  well  known  that  the  nitrocelluloses  dissolve 
more  or  less  readily  in  caustic  alkali.  The  more 
highly  nitrated  products  dissolve  even  in  the  cold, 
while  if  the  nitration  has  not  proceeded  far  an  ele- 
vated temperature  is  required.  It  has  been  found 
that  even  if  the  nitration  has  not  proceeded  far 
enough  to  affect  the  inflammability  of  the  cotton 
material,  the  latter  may  nevertheless  be  rendered 
soluble  by  prolonged  boiling  in  caustic  alkali,  and 
advantage  was  taken  of  this  by  one  of  the  authors  in 
1897  to  prepare  a  groundwork  of  partially  nitrated 
cotton  for  lace  manufacture  (Eng.  Pat.  Appl., 
14,642  of  1897).  which  would  be  destroyed  in  the 
process  of  bleaching.  The  nitration  was  effected  by 
immersing  the  cotton  fabric  for  ten  minutes  in  a 
mixture  of  100  pts.  nitric  acid  of  sp.  gr.  V415  and 
40  pts.  concentrated  sulphuric  acid,  care  being  taken 
not  to  allow  the  temperature  to  rise  above  20°  0. 
A  similar  result  was  obtained  by  denitrating  a  more 
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highly  nitrated  fabric  by  moans  of  nmmoniura  sul- 
phtde  to  ■  point  nt  which,  while  retaining  its 
solubility  in  caustic  alkalis,  it  has  lost  its  in- 
flammable character. 

It  is  further  known  that  when  the  nitrocclluloses 
dissolve  in  caustic  alkalies  a  complete  breakdown 
uf  the  cellulose  molecule  ensues,  and  many  re- 
searches have  been  carried  out  on  this  question. 
Probably  the  most  elaborate  of  these  is  that  of  Berl 
:iint  Smith  (J.,  ISH1S,  :,A7 ;  and  '/..  ges.  Schiess-  u. 
Bprengstoffwesen),  who  succeeded  in  identifying  a 
large  number  of  organic  compounds  in  tho  products 
of  cold  and  of  hot  alkaline  hydrolysis. 

When  a  nitrocellulose  is  dissolved  in  caustic  soda* 
it  is  found  that  the  solution  contains  both  nitrate 
and  nitrite,  and  thero  arc  on  record  several 
attempts  to  estimate  quantitatively  tho  relative 
proportions  of  these  two  acids.  Tho  most  recent 
investigation  in  this  direction  is  that  of  Carlson 
vBer.,  1907,  1199),  who  gives  results  obtained  on  a 
number  of  organic  nitrates.  Of  theso  only  ono, 
fir.,  methyl  nitrate,  was  fouud  to  be  hydrolysea 
with  caustic  alkali  without  any  accompanying  re- 
duction of  the  nitric  to  nitrous  acid.  Carlson  dis- 
Bolved  a  known  weight  of  the  nitrocellulose  in 
alcohol  and  ether  and  added  a  solution  of  caustio 
soda,  the  whole  being  allowed  to  stand  for  several 
hours.  Tho  solvent  was  then  distilled  off  in  a 
vacuum,  the  residuo  introduced  into  an  evacuated 
flask,  and  alter  the  addition  of  potassium  iodide 
and  hydrochloric  acid  the  liberated  iodine  titrated 
with  thiosulphate.  He  found  in  this  way  that  82% 
of  the  total  nitrogen  was  given  off  as  nitrite. 

Carlson's  pyroxylin  (with  12'5%  N),  being  soluble 
in  alcohol  and  ether,  did  not  represent  the  most 
highly  nitrated  cellulose,  and  it  seemed  of  interest 
to  ascertain  how  such  a  product  would  behave  when 
dissolved  directly  in  warm  oaustic  soda. 

The  mode  of  procedure  was  to  dissolve  a  known 
weight  of  guncotton  in  caustic  soda  on  the  water- 
bath  and  after  cooling  the  solution  and  making  up 
to  a  known  volume  to  titrate  with  this  solution  into 
a  definite  volume  of  standardised  aniline  hydro- 
bromide  in  presence  of  an  excess  of  hydrobrornic 
acid.  It  was  previously  ascertained  that  the 
method  gave  correct  results  by  titrating  with  a 
solution  of  known  strength  and  containing  ciustic 
soda  into  an  acid  solution  of  aniline  hydrobromide. 
By  adding  a  known  amount  of  potassium  nitrite  to 
tho  caustic  soda  solution  of  a  known  weight  of  gun- 
cotton  it  was  shown  that  the  organic  substances  had 
no  effect  on  the  accuracy  of  the  result,  the  whole  of 
the  additional  nitrite  being  exactly  accounted  for 
in  the  titration  result.  The  total  amount  of  nitro- 
gen which  had  passed  into  solution  as  nitrite  and 
nitrate  in  the  hydrolysis  was  estimated  as  ammonia 
by  distillation  with  caustic  soda  and  aluminium 
borings  and  was  found  to  be  very  nearly  identical 
with  that  found  in  tho  guncotton  by  means  of  tho 
nitrometer. 

The  guncotton  employed  for  the  experiments 
was  prepared  in  the  same  way  as  that  used  for  the 
neutral  hydrolysis  and  contained  13'04%  N. 

The  principal  results  obtained  are  given  in  the 
following  table:  — 


Uunrotton 


Nitrogen  by    Mean  Nitrogen  as  i  Mean 
nltroin  nltrlle 

%  '■;.  %        '    % 


Percentage 
of  total 
nitrogen 

reduced   to 

nitrite 


Sample 

N,. 

1 

(1) 

1806 
1308 

1              1 
|    13  07; 

(1)  849 

(2)  8  5 

819      , 

65% 

Sample 

V, 

12  08 

1302 

(1)   8-32 

8-4 

84-6% 

(2)  1305 

(2)  8-5 

iU-  .,(  the  absolute  dissimilarity  of  the  two  substances  It 
Is  remarkable  that  guncotton  when  being  dissolved  Id  hot  caustic 
•oda  should  evolve  a  smell  similar  to  that  produced  when  wool  is 
being  dissolved  In  the  same  reagent. 


The  amounts  of  nitrogen  in  solution  estimated  as 
ammonia  were  for  sample  No.  1  13"2%  and  for 
So    9  18-1%. 

It  is  thus  seen  that  under  the  conditions  of  the 
experiment  about  65%  of  the  nitrio  acid  present  is 
reduced  in  ordor  to  provide  tho  oxygen  for  the 
organic  oxidation  products  which  result  from  the 
hydrolysis.  This  figure  is  about  17%  lower  than 
that  found  by  Carlson,  but  this  may  be  accounted 
for  by  the  Fact  that  we  used  a  moro  highly  nitrated 
cellulose  and  hydrolysed  under  different  conditions. 

It  will  bo  evident  that  the  extent  to  which  the 
en  is  reclined  in  the  alkaline  hydrolysis  is 
nothing  like  as  great  as  when  the  hydrolysis  is  con- 
due  ted  in  water. 

Colloge  of  Technology,  Manchester. 
Discussion. 

Mr.  L.  G.  Radcliffk  was  particularly  interested 
in  the  fact  that  hydrocyanic  aoid  was  produced  by 
the  action  of  the  alkali  upon  nitrocellulose.  He 
had  had  a  somewhat  similar  experience  during  the 
course  of  certain  experiments  in  connection  with 
nitrated  oils  when  he  had  endeavoured  to  remove  the 
nitro  or  nitrate  group  in  nitrated  ricinoleic  acid. 
The  nitrogen  was  not  entiroly  removed  by  boiling 
with  alcohol-potash,  but  some  ammonia  was  evolved. 

Mr.  D.  M.  Paul  asked  if  the  laboratory-prepared 
guncotton  samples  were  actually  neutral.  It  was 
difficult  to  remove  traces  of  acid  in  the  laboratory. 
The  purity  and  stability  of  guncotton  in  manu- 
facture depended  upon  the  removal  of  acid  from  the 
fibre. 

Mr.  J.  Grant  asked  if  the  authors  had  noticed 
during  the  hydrolysis  of  guncotton  by  water  at 
such  high  temperatures  as  195°  C,  that  as  caramol- 
isation  had  occurred  whether  furfuroids  or  any 
saturated  hydrocarbons  had  been  formed.  Ap- 
parently the  whole  of  the  hydrogen  had  not  been 
accounted  for  in  the  organic  acids  stated  to  be 
present. 

Capt.  Bostock  said  that  every  care  had  been 
taken  in  the  preparation  of  the  guncotton,  and  it 
was  washed  thoroughly  and  repeatedly  in  warm 
water.  In  reply  to  Mr.  Grant,  he  said  that  when 
the  experiments  had  been  made  at  the  definite  tem- 
perature at  which  they  had  worked  caramelisation 
did  not  occur.  There  was  no  noticeable  formation 
of  methane. 

Prof.  Knecht  said  that  Mr.  Radcliffe's  observa- 
tion regarding  the  formation  of  ammonia  from 
nitrated  ricinoleic  acid  was  of  great  interest.  It 
might  be  explained  upon  the  basis  of  Henry's 
results. 


Newcastle    Section. 


Meeting  held  at  Armstrong  College  on  April  21, 
1920." 


TBOF.   P.   PHILLIPS   BEDSON  IN  THE  CHAIIt. 


THE  SETTING   OF  CALCIUM  SULPHATE 
CEMENTS. 

BY  C.  L.   HADDON,   M.8C. 

Calcium  sulphate  exists  in  three  chemical  forms, 
as  the  dihydrato  CaS04,2HaO,  the  hemihydate  with 
JH.O,  and  the  anhydrous  salt.  Anhydrous  cal- 
cium sulphate  occurs  naturally  as  anhydrite  in 
limestone  rocks  or  with  deposits  of  common  salt. 
The  heniihydrate,  apart  from  its  manufacture,  is 
found  in  boiler  scale.  The  dihydrate  occurs  natur- 
ally as  fibrous  gypsum  or  satinspar,  and  as  crystal- 
line gvpsum  or  alabaster. 
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On  heating  gypsum  to  about  120°  C,  it  loses 
three-fourths  of  its  combined  water,  and  forms  the 
hemihydrate  (plaster  of  Paris),  which  is  more  solu- 
ble in  water  than  the  dihydrate.  If  excess  of 
plaster  of  Paris  is  shaken  with  water  and  rapidly 
filtered,  a  clear  solution  is  obtained,  but  this 
quickly  becomes  turbid  due  to  the  precipitation  of 
the  dihydrate.  It  is  to  this  property  that  plaster 
of  Paris  owes  its  setting  powers.  When  mixed  with 
water  the  hemihydrate  dissolves  and  the  solution 
becomes  supersaturated  with  respect  to  the  di- 
hydrate, and  this  is  deposited.  It  has  been  shown 
b3'  Le  Chatelier  that  the  crystals  deposited  radiate 
from  different  centres  and  interlock,  thus  giving 
the  final  product  the  usual  properties  of  a  set 
cement.  The  temperature  of  the  formation  of  the 
hemihydrate  is  170°  C. 

On  further  dehydrating  gypsum  the  anhydrous 
salt  is  formed  under  normal  conditions  between 
160°  and  170°  C.1  The  setting  properties  of  the 
anhydrous  salt  depend  on  the  temperature  of  de- 
lrydration,  but  several  contradictory  statements 
exist  on  the  subject.2 

According  to  Desch,  calcium  sulphate  partially 
loses  its  property  of  setting  with  water  if  heated  to 
200°  C,  regains  it  at  500°  C.  (at  which  temperature 
flooring  cement  is  made),  and  loses  it  again  at 
higher  temperatures.  At  is  best  it  sets  much  more 
slowly  than  plaster  of  Paris,  although  Roscoe  and 
Schorlemmer  state  that  gypsum  dehydrated  over 
phosphorus  pentoxide  between  60°  and  70°  C.  sets 
even  more  rapidly  than  plaster  of  Paris. 

Owing  to  its  rapid  setting,  plaster  of  Paris  is 
mixed  with  excess  of  water  into  a  thick  cream  and 
then  poured  into  the  mould.  The  time  of  harden- 
ing depends  on  the  amount  of  water  present.  The 
larger  the  percentage  of  water  present  the  smaller 
will  be  the  percentage  by  volume  of  cement  and  the 
further  the  crystals  must  grow  before  they  inter- 
lock. 

In  one  experiment  two  lots  of  680  g.  of  plaster  of 
Paris  were  mixed  with  300  c.c.  and  400  c.c.  of  water 
respectively  with  the  following  results:  — 

Time.  Tensile  strength, 

(lb.  per  sq.  in.) 
300  c.c.  400  c.c. 

15  min 70  . .  t 

30  min 220  ..  50 

1  hr 300  . .  230 

2  hrs 300  . .  230 

fEroke  in  machine. 

680  g.  of  plaster  theoretically  requires  only 
126  c.c.  of  water. 

In  the  course  of  time  the  excess  of  water 
evaporates,  depositing  the  dihydrate  on  the  ex- 
posed arms  of  the  crystal  clusters  and  thereby  in- 
creasing the  tensile  strength.  Thus  in  the  second 
case  mentioned  above  the  strength  on  drying  rose 
to  350  lb.  per  sq.  in.,  while  similar  briquettes  kept 
under  conditions  which  prevented  drying  did  not 
increase  in  strength  after  the  first  hour. 

Analysis  of  two  different  kinds  of  anhydrous 
cement — fine  and  medium — showed  about  J%  of 
combined  water,  a  trace  of  iron  and  alumina,  and 
in  the  ease  of  the  medium  \%  of  calcium  carbonate. 

In  the  work  described  below  the  strength  of  the 
cements  was  measured  by  making  moulds  1  sq.  in. 
in  cross  section,  and  pulling  them  with  the 
ordinary  cement-testing  machine  till  they  broke. 
A  tensile  test  gives  more  concordant  results  than 
a  crushing  test,  is  easier  to  carry  out,  and  requires 
less  material.  The  briquettes  were  made  as  fol- 
lows :  The  plaster  was  sifted  through  a  sieve  with 
2500  meshes  per  sq.  in.  to  remove  coarse  particles 
and  then  weighed  out  and  mixed  intimately  with  a 
measured  quantity  of  water  until  the  paste  was 
homogeneous.  Some  of  the  paste  was  then  placed 
in  a  previously  vaselined  mould  and  rammed  till 
all  the  air  holes  were  pressed  out  by  means  of  a 

1  Le  Chatelier  Ann.  des  Mines,  1887,  346-65. 
*  Z.  anorg.    Chem.,  35  194-200.    Glascnapp,  Tonind.    Zeit. 
32    1148-52,    1197-1202,    1230-5. 


cylindrical  brass  rod  \  in.  in  diameter  and  9  in. 
long,  which  was  allowed  to  fall  about  £  in.  on  to 
the  plaster.  This  operation  was  repeated  till  the 
mould  was  full,  when  it  was  levelled  off. 

The  method  of  filling  the  moulds  affects  the  ten- 
sile strength  of  the  material,  so  that  for  com- 
parative results  a  definite  method  of  filling  must  be 
adhered  to. 

When  the  briquettes  were  hard  they  were  re- 
moved from  the  moulds  and  then  broken  as  occasion 
demanded.  They  were  weighed  6  hours  after 
making,  and  also  daily. 

Consideration  of  the  appended  data  obtained  by 
varying  the  percentage  of  water  and  time  of  setting 
show  that  although  more  water  is  originally  added 
than  is  theoretically  necessary,  yet  it  evaporates  so 
quickly  that  all  the  cement  does  not  become 
hydra  ted.  Only  about  80%  of  the  plaster  was 
saturated  when  as  large  an  excess  of  water  as  pos- 
sible was  used,  and  even  then  there  was  a  tendency 
for  the  excess  of  water  to  separate  and  be  unequally 
mixed.  Even  in  the  samples  kept  over  water  for  a 
week,  to  prevent  premature  drying,  the  cement  was 
by  no  means  fully  saturated. 

From  table  3  it  will  be  seen  that  the  briquette 
takes  a  week  to  dry,  but  that  most  of  the  excess  of 
water  had  dried  off  by  the  end  of  the  second  day. 
Comparison  of  Tables  1  and  4  shows  the  very  great 
effect  on  tensile  strength  of  the  excess  of  water 
present.  In  view  of  the  mode  of  formation  of 
the  crystals,  it  appears  probable  that  as  the 
water  evaporates  it  deposits  its  dissolved  gypsum 
on  the  crystalline  arms,  strengthening  them,  and 
hence  the  mechanical  strength  of  the  whole 
briquette  is  increased.  After  24  hours  the  mass  is 
hard,  and  after  6  hours  the  briquettes  are  suffi- 
ciently hard  to  be  removed  from  the  moulds.  The 
maximum  strength  is  reached  in  about  10  days ; 
when  the  briquette  is  put  in  water  it  falls  to  about 
400  lb.,  i.e.,  the  same  strength  as  when  the  briquette 
was  prevented  from  drying. 

It  is  well  known  that  the  time  of  setting  of  floor- 
ing cement  is  affected  by  the  addition  of  different 
salts.  Rohland3  considers  that  substances  which 
increase  the  solubility  of  calcium  sulphate  also  in- 
crease its  rate  of  setting.  This  seems  fairly  easily 
explained,  as  if  the  solubility  is  increased  the  rate 
of  solution  will  also  be  increased  and  the  rate  of 
precipitation  of  the  dihydrate.  or  setting,  should 
also  be  increased.  Experiments  made  with  calcium 
chloride  confirmed  this.  A  5%  solution  of  calcium 
chloride,  according  to  Lunge,1  reduces  the  solu- 
bility of  calcium  sulphate  at  ordinary  temperatures 
by  one-half ;  table  1  shows  its  retarding  effect  on  the 
setting  of  flooring  plaster.  Contrary  to  this  theory 
there  is,  however,  one  class  of  substances  which, 
as  far  as  I  can  discover,  in  dilute  solutions  in- 
variably decrease  the  solubility  of  calcium  sulphate 
and  have  a  great  accelerating  effect  on  the  setting 
of  the  plaster. 

Sullivan5  showed  that  in  dilute  solutions  am- 
monium sulphate  decreased  the  solubility  of  calcium 
sulphate,  although  concentrated  solutions  had  the 
opposite  effect.  Cameron  and  Bell*  showed  that 
the  injurious  effect  on  the  solubility  of  calcium  sul- 
phate increases  with  rising  atomic  weights  in  the 
series  hydrogen,  magnesium,  ammonium,  sodium, 
and  potassium,  while  Bell  and  Taber'  showed  that 
dilute  solutions  of  copper  sulphate  decrease  its 
solubility,  though  more  concentrated  solutions  in- 
crease it  to  the  same  degree  as  its  solubility  in 
water. 

To  examine  the  comparative  effect  of  various 
sulphates  tests  have  been  made  with  the  sulphates 
of  hvdrogen.  Cu,  Fe".  ammonium.  Fe'".  Al.  5% 
solutions  being  mixed  with  the  plaster  instead  of 
water.     The  first  effect  was  to  increase  rapidly  the 

5  Z.  Elektrochem.,  1908,  14  421-2. 

«  J.  1885,  31. 

»  J.  Amer.     Chem.  Soc.  1905.  27.  529-39. 

•    J.  Phvs.  Chem.,  19(16,   10.  210-215. 

'  J.  Phvs.  Chem.,  1907,  II,  637-8. 
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rate  of  sotting;  in  tho  cnso  of  copper  sulphate  tho 
i.  lii.iu  was  stronger  after  6  hours  than  with  water 
.i Ion.-  afti  i  •_' I  hours.  This  very  rapid  Betting  also 
had  B  secondary  effect  in  that  tho  water  was  ab- 
sorbed before  it  oonld  eraporate,  the  result  being 
thai  at  least  90  of  the  oemeni  was  fnlh  h.vd  rated, 
and  thus  the  damping  of  the  cement  while  it  is  set- 
tint:  is  unnecessary. 

The  results  obtained  with  medium  cement  are 
show  n  pi  table  9,  From  which  it  will  bo  seen  that 
after  the  first  day  the  Btrength  decreases,  and  then 
increases  again.  This  peculiarity  was  noticed  in 
.  \.  rv  ,  .is,  with  .">  solutions,  and  will  be  referred 
to  later. 


Table  1. 


Ml\turo:  30C 

oen 

100  cc.  solution 

Tensile  stren-tli  In  lb.  per  80,.  ln- 

1  hi 

1  .l.iy 

■j  dys. 

:iilys.  4  dys.  5  dys. 

7  dys 

Scat          

broke 

250 

urn 

440 

540 

no 

-440 

.-.nil 

-600 

6%  ferrous  sulphate 

1  ISO 

400 

MM) 

350      350      400 

400 

5%  ilnc          

1 

-450 

5%  copper      

:;:,n 
-400 

450 
-500 

450 

COO 

5%  ferric         

204 

424 

41ft 

MS 

600 

6%  aluminium  „ 

110 

400 

380 

600 

5%  hydrogen 

WO 

400 

500 

4%  aniui.  chlurldo 

250 

300 

350 

4%  calcium 

411 

180 

200 

3  %  ferrous  sul  phate 

90 

420 

440      380 

600 

80 

300 

370 

411) 

600 

5%  glue 

br 

br 

br 

br 

br 

br 

br 

10%  ferroiua'phate 

240 

400 

340 

45 

Neat 

5%  ferrous  sulphate  . 
6%  line 


10  days  J  14  days 


600-700  600-700 
540-650  !  600-700 
650-640    600-700 


21  days 


600-700 
600-700 
600-700 


Mixture  :      300  g.  cement. 
100  cc.  solution. 

Table  2. 

Percentage  of  cement  forming  dihydrate. 
3  pts.  cement,  1  pt.  water  by  wt. 

Neat  cement  70-3 

(over  water  1  week)        . .         . .  87-5 

•  nous  sulphate         83-5 

8%  ..  91-6 

6%        ..  ..  94-5 

10%       ..  ..  96-2 

5%       „  „        (over  water  1  week)        . .         . .  950 

'crric  „  92-2 

6%  aloe  „  91-3 

6%  copper        ,.  94-3 

5%  aluminium  sulphate  92-8 

5%  ammonium  chloride  . .         . .         . .         . .  82-4 

6%  calcium  chloride         67-6 

6%  glue 16-7 

Neat  cement  (300  cement:  136  water)  ..         ..  780 

Very  fine  cement.     (Warm  weather). 

330  CaSO,     :     120  water           72-2 

:     110    „               64-3 

:     100    „               60-6 

:     100    „    (over  water  3  davs)           ..  790 

:     100  6%  ferrous  sulphate       . .         . .  91-4 

110  5%        ..                96-2 

Briquettes  made  in  hot  weather  with  equal  parts 
by  volume  of  plaster  and  sawdust  set  when  a  5% 
solution  was  used,  but  owing  to  the  rapid  evapora- 
tion they  would  not  set  when  water  alone  was  used, 
tensile  Btrength  failed  to  reach  50  lb.  per 
BQj.  in.,  and  the]  could  be  crushed  with  the  fingers. 

111.  addition  of  a  soluble  sulphate  results  in  the 
formation  of  much  smaller  and  finer  crystals.  As 
the  vapour  pressure  of  a  solution  is  less  than  that 
of  Water  tho  water  will  take  longer  to  evaporate, 
and  thus  tho  briquette  will  be  longer  in  drying. 
This  was  found  to  lie  the  case  (see  table  3);  it  was 
also  seen  that  the  maximum  tensile  strength  is 
not  attained  until  the  briquette  is  dry. 

Further  tests  Were  made  to  ascertain  the  effect 
of    varying    the    strength    of    the    ferrous    sulphate 


solution.  With  a  8%  solution  the  strength  re- 
mained constant  lor  three  days  and  then  increased. 
With    a    1        solution    the    increase    was   continuous, 

and  »iih  b  lii  solution  the  setting  was  acoeleratoa 
more,  hut  the  strength  did  not  increase,  ns  in  the 

other  case,  within  seven  davs  of  making. 

Colin"  baa  shown  that  calcium  Bulphate  is  more 
soluble  in  ammonium  acetate  solutions  than  in  am- 
monium sulphate,  The  eirect  of  5%  solutions  of 
the  ■  nil  s;i|(s  u;is  examined.  The  cement  used 
was  ooaxser  than  on  tho  previous  occasions  and  con- 
tained  more  iron  oxide,  but  tho  results  (table  5) 
showed  conclusively  that  ammonium  acetate  re- 
tarded  the  setting,  .-mil  ammonium  .sulphate  ac- 
r. 'heated  it.  contrary  to  Uohhind's  theory. 

Table  3. 
Drying  data. 


Time  after 
making 

6  hours 

1  day 

2  (lavs 

3  „ 

4  „ 

5  .. 

7  .. 

8  .. 

9  ,. 

10  .. 
12  .. 
14  .. 
17  .. 
23 
28 


330  parts  fine  cement :  100  parts  solution. 


4%  ferrous 
sulphate 

Kins. 

189-3 
186-9 
186-2 

134-9 
134-7 


Actual  cement  after  ignition  108-8    . . 


Water 

ems. 

..  187-8 

..  188-1 

..  127-5 

.  .  126-2 

..  124-7 

135-6 126^ 

135-50      ..    ..  125  50 

135-45 125-48 

135-41 126-40 

186-87 125-48 

186-82 125-49 

135  27      ..    ..  125-47 

135-23 125-40 

135  19 125  48 

1351 125-50 

..  107-8 


Table  4. 
Effect  of  varying  water  content  on  strength. 

Briquettes  were  placed  in  a  moist  atmosphere, 
and  a  glass  cover  placed  over,  removed  after  one 
week  and  allowed  to  dry. 


5%  ferrous 
sulphate 

Water 


1  day 


420 
200 


2  dys.  3  dys. 


350 

360  ,'  370 


4  dys.  5  dys.  6  dys.  7  dys.  14dys 


30(1 


240 
360 


360 


240   '   490 
-250 
380      610 


Table  5. 

Effect  of  ammonium  acetate  and  ammonium  sul- 
phate. 

3  parts  of  cement :  1  part  water. 
Tensile  strength. 


6%  amm.  sulphate 

7.5% 

5%  amm.  acetate 

Water  only     . . 


hrs. 

1  day 

2  days 

3  days 

C  days 

190 

330 
350 

370 

410 

Mil 

br 

br 
160 

70 

85 
350 

105 

11  dys. 


570 


It  might  be  thought  that  an  ammonium  acetate 
solution  would  accelerate  the  setting,  as  it  would 
react  with  the  calcium  sulphate,  forming  an  equili- 
brium mixturo  of  four  salts,  but  it  must  be  re- 
membered that  calcium  acetate  would  also  be 
formed,    and  this  exercises  a  retarding  effect. 

It  is  difficult  to  explain  satisfactorily  tho  de- 
pressing effect  of  other  sulphates  in  dilute  solution 
on  the  solubility  of  calcium  sulphate.  Davis  has 
brought  forward  some  evidence  to  show  that  when 
plaster  of  Paris  sets  orthorhombic  crystals  are  first 
formed,  and  subsequently  change  into  normalmono- 
clinic  crystals,  the  customary  form  for  tho  di- 
hydrate. Obviously,  when  a  change  is  taking 
plai  e  a  fall  in  tensile  strength  must  occur.     Setting 


•  J.  Prakt.  (hem.,   1887,    II.    43-56. 
'   J.,   1007,    7J7. 


168  t 


WEYMAN.— DETERMINING  THE  HEAT  OF  CARBONISATION  OF  COAL.       [June  30,  1920. 


and  change  would  go  on  side  by  side  with  neat 
cement,  the  drop  effect  due  to  change  being  masked 
by  the  increase  in  tensile  strength,  due  to  setting; 
while  with  the  more  rapidly  setting  sulphate  solu- 
tions, one  more  or  less  follows  the  other,  and  the 
effect  is  noticed.  This  seemed  a  simple  explanation, 
but  if  it  is  noticeable  with  sulphate  solutions  it 
should  be  much  more  noticeable  with  plaster  of  Paris 
and  water.  I  was,  however,  unable  to  find  any  trace 
of  it  on  the  second  or  third  day.  On  the  other  hand, 
it  may  be  due  to  the  excess  of  water  present,  as 
table  4  appears  to  show.  It  is  obvious  that  after 
the  initial  set  one  is  dealing  with  a  fairly  concen- 
trated added  sulphate  solution,  and  that  solution 
may  have  some  deleterious  effect,  but  a  full  ex- 
planation does  not  seem  possible  at  this  juncture. 

The  time  for  the  complete  hydration  of  calcium 
sulphate  mixed  with  water  is  at  least  a  week  (see 
table  3).  Table  1,  on  the  other  hand,  shows  that 
it  had  mostly  set  by  then  and  that  it  will  be  im- 
possible to  ensure  100%  saturation  unless  the  par- 
ticles are  infinitely  small.  The  first  maximum  for 
sulphate  solutions  shows  that  about  24  hours  is 
necessary  with  a  5%  solution. 

In  conclusion:  — 

(1)  Plaster  of  Paris  forms  a  weak  cement  because 
of  the  large  excess  of  water,  and  hence  the  smaller 
percentage  of  cement.  The  crystals  are  also  much 
finer  grained  than  with  any  other  calcium  sulphate 
cement. 

(2)  Neat  calcium  sulphate  cement  must  be  kept 
damp  to  ensure  fairly  complete  hydration.  This  is 
not  necessary  if  a  sulphate  solution  is  added ;  a 
3 — 5%  solution  mixed  to  a  thick  paste  gives  the 
best  cement. 

(3)  Contrary  to  Rohland's  theory,  sulphates 
exert  a  marked  accelerating  effect. 

(4)  With  5%  or  stronger  sulphate  solutions  a 
peculiar  drop  occurs  in  the  tensile  strength  after 
the  first  day,  and  the  cement  subsequently  becomes 
stronger  on  drying. 

Discussion. 

Mr.  S.  H.  Collins  referred  to  the  theory  that  the 
tensile  strength  of  wood  was  decreased  by  the  addi- 
tion of  water  or  oil,  which  liquid  acted  as  a  lubri- 
cant to  the  fibres.  That  theory  could  not  be 
ignored  when  studying  plaster. 

Mr.  G.  Wetman  said  that  during  the  purification 
of  oxide  of  iron  in  gas  works  the  presence  of  water 
vapour  prevented  the  hard  setting  to  a  large  ex- 
tent. 

Mr.  Haddon,  in  reply,  agreed  with  Mr.  Collins 
that  the  explanation  of  lubrication  might  apply 
equally  well  to  cements.  The  increase  in  tensile 
strength  on  drying  was  very  probably  due  to  some 
such  effect.  The  question  of  the  dehydration  of 
gypsum  was  very  important.  Gypsum  cements 
should  never  be  used  where  they  were  exposed  to 
heat;  that  appeared  to  explain  Mr.  Weyman's 
difficulty  with  iron  oxide,  in  which  case  the  steam 
heat  dehydrated  the  plaster.  The  colloidal  theory 
of  the  setting  of  calcium  sulphate  was  not  supported 
by  experimental  evidence  so  far  as  he  was  aware. 


Meeting  held  at  Armstrong  College  on  Wednesday, 
March  3,  1920. 


PROFESSOR  P.  PHILLIPS  BEDSON  IN  THE  CHAIR. 


A  COMPARATIVE  METHOD  OF  DETERMIN- 
ING THE  HEAT  OF  CARBONISATION  OF 
COAL. 

BY    GEOFFREY    WEYMAN,     M.8C,    A.I.C. 

During  the  carbonisation  of  coal  in  continuous 
vertical  retorts  the  coal  is  continually  abstracting 
heat  from  the  heating  surfaces  as  it  passes  down 


i    the  retort.     The  rate  at  which  any  specified  coal 
1    can  be  passed  through   and  effectively  carbonised 
depends  on  the  rate  at  which  heat  can  be  supplied 
to   the  heating  surfaces,   and  this  depends   in  its 
turn    on    the    thickness    and    conductivity    of    the 
I    material  between  the  heating  flues  and  the  retorts, 
and  the  temperature  difference  between  each  side  of 
this  material.     The  rate  at  which  the  coal  can  be 
efficiently   carbonised   in    a   particular   setting   de- 
pends on  the  temperature  maintained  in  the  heat- 
ing flues,  since  it  may  be  assumed  that  a  certain 
minimum   temperature   must   be   obtained    on    the 
inside  of  the  retort.        The  limit  of  temperature 
maintained  in  the  heating  flue  is  fixed  by  the  refrac- 
,'    tory  properties  of  the  brickwork. 

If  we  consider  the  temperature  of  the  heating 
I  flue  as  raised  to  a  maximum  and  the  rate  of  coal 
passing  through  the  retort  as  also  regulated  to  a 
j  maximum  consistent  with  the  production  of  a  well- 
burnt  off  coke,  we  can  see  the  effect  of  altering 
the  type  of  coal  passing  through,  keeping  these  con- 
ditions constant.  When  a  change  is  made  to  a 
more  highly  bituminous  coal  of  high  coking  value, 
the  temperature  of  the  heating  flue  falls,  the  coke 
withdrawn  begins  to  show  uncarbonised  matter, 
and  ultimately  raw  coal  appears.  The  make  of  gas 
per  hour  also  falls  off.  Either  more  heat  must  be 
supplied  or  the  rate  of  carbonisation  must  be  re- 
duced. With  a  coal  more  of  the  steam-coal  type — 
a  coal  less  "  fat  " — the  heat  supplied  to  the  setting 
must  be  reduced  or  the  rate  of  coal  supply  in- 
creased. 

The  rate  at  which  coal  can  be  passed  through 
with  efficient  coking  and  with  the  same  supply  of 
heat  to  the  heating  flues  varies  up  to  30%  according 
to  the  type  of  coal  used.  The  make  of  gas  obtained 
from  a  setting  varies  in  a  similar  manner  from 
25%  to  30%.  This  variation  is  naturally  of  very 
great  importance,  particularly  in  the  case  of  con- 
tinuous vertical  retort  plants  which  are  capable  of 
easy  adjustment.  With  horizontal  retort  plants 
the  effect  is  to  a  large  extent  masked  by  the  fixed 
times  of  charging.* 

The  power  of  continuous  vertical  retorts  to  dis- 
tinguish coals  is  merely  the  result  of  a  more  skil- 
ful and  scientific  method  of  carbonisation,  and  the 
fact  that  losses  of  heat  in  dealing  with  different 
types  of  coal  has  hardly  been  noticed  in  working 
with  horizontal  retorts  is  very  much  to  the  dis- 
advantage of  the  latter.  A  coal  which  can  be  car- 
bonised quicker  in  vertical  retorts  can  also  be  car- 
bonised quicker  in  horizontal  retorts,  and  by  select- 
ing such  as  give  good  results  in  vertical  retorts 
and  using  them  in  horizontals  the  charging  of  the 
latter  may  be  made  at  shorter  intervals,  and  hence 
the  capacity  of  the  plant  per  day  increased. 

For  the  reasons  given  above  an  attempt  was  made 
to  determine  this  variation  experimentally.  An 
endeavour  was  made  to  enclose  in  a  calorimeter  a 
known  quantity  of  heat,  and  then  to  introduce  into 
it  a  weighed  quantity  of  coal.  The  coal  subjected 
to  this  amount  of  heat  should  be  carbonised  to  an 
extent  depending  on  how  far  the  enclosed  heat  was 
sufficient  to  decompose  it.  It  would  be  reasonable  to 
suppose  that  if  the  heat  were  not  sufficient  the 
evolution  of  gas  would  be  small  and  would  cease 
rapidly,  as  the  absorption  of  heat  by  the  coal 
reduced  the  temperature  below  the  minimum  neces- 
sary. The  evolution  of  gas  was  taken  as  the 
criterion  of  the  rate  of  carbonisation,  and  it  was 
thought  possible  that  the  heat  required  to  raise  the 
coal  to  distillation  point  might  be  differentiated 
from  that  required  to  carrv  on  the  distillation. 
How  far  these  ideas  were  achieved  will  be  seen  in 
the  results. 

The  apparatus  used  was  roughly  as  follows: — A 
fireclay  furnace  8  in.  external  diam.  was  enclosed 

•  Constam  &  Schlapfer  observe  that  in  a  small  scale  horizontal 
coal-testing  plant,  the  rate  of  distillation  varies  with  the  type  of 
coal.    (See  Gas  J.,  1906.  96.  460.) 
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in  a  natal  teasel  from  which  it  was  separated  at 
the  sides  and  bottom  by  asbestos  packing.  Inside 
the  in  r  tin  .•  was  placed  a  crucible  3  in.x4  in.  high 
in  which  a  toowa  weight  I  usually  1  kg.)  of  copper 
was  melted  by  the  blowpipe  operating  through  an 
aperture  in  the  vessels  ami  lining.  When  the 
oopper  til  molten  die  blowpipe  waa  withdrawn  and 

th.>  hole  plugged  with  asbestos  and  tin-  lid  packed 
with  asbestos  placed  on.  As  soon  as  the  first  crystals 
of  oopper  began  to  form,  or  when  the  temperaturo 
of  th.-  oopper  tell  to  some  pre-dctcrmined  tempera- 
ture as  read  by  a  pyrometer,  a  thin  steel  tube  con- 
taining a  weighed  quantity  of  the  powdered  coal 
was  thrust  into  the  middle  of  the  copper.  The  tube 
comnuiniratcd  with  a  washing  bottle  and  meter, 
which  was  road  every  minute  until  the  evolution 
of  gas  had  practically  ceased.  The  tube  was  then 
removed  and  the  pellet  of  coke  examined. 

The    following   are   some   of   the    results   obtained 
on   powdered   air-dried  samples  containing  8 — 10% 

of  ash  :  — 


It  must  be  admitted  that  the  method  appears 
somewhat  crude.  One  of  the  chief  troubles  was  to 
get  the  tube  free  from  adherent  copper  for  further 
use.  This  trouble  was  to  some  extent  obviated  by 
coating  the  tube  with  black  lead. 

Why  different  coals  should  give  such  large  differ- 
ences in  the  rate  of  carbonisation  is  not  clear.  It 
has  been  our  experience  that  when  efficiently  car- 
bonised the  yield  of  gas  and  tar  per  ton  of  any  of 
these  coals  is  very  nearly  the  same,,  but  the  gas  is 
lower  in  carbon  content,  and  the  tar  is  thinner  and 
more  paraffin oid  in  the  case  of  those  coals  which 
carbonise  more  readily.  The  yield  of  coko  is  dis- 
tinctly greater  in  the  latter  case. 

On  the  whole  it  appears  to  me  that  the  primary 
decomposition  of  coal  is  exothermic,  hut  that 
secondary  reactions,  particularly  further  decom- 
position of  the  tar,  will  turn  the  process  into  a 
decidedly  endothermic  one.  In  the  method  outlined 
above  secondary  reactions  will  bo  included.  It  is 
probably    the    further    decomposition    of    the    tar 


Headings  in 

hundredths  of 

0  cubic  foot  of  gas  evolved  d 

iring  each  minute. 

Owl   .. 

A. 

A. 

A. 

A. 

A  (2). 

B. 

B. 

B. 

B(2). 

c. 

c. 

E. 

F. 

J. 
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20 

20 
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10 

10 

6 

10 

10 

10 

"IE* 

i 

807 

838 

1000 

1000 

1000 

1000 

1000 

823 

1000 

1000 

823 

990 

990 

1000 

1S5 

05O 

a  '••.'. 

0-80 

0-9 

0-60 

0-70 

00 
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s 
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01 

6 
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— 
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010 
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— 

9 
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005 

010 
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— 

10 

Total  eft 

per  ton 

0-20 

0-40 

0-30 

010 

005 

005 

005 

005 

005 

005 

000 

005 

0-10 

— 

5081 

5740 

7021 

9245 

10.020 

3903 

4166 

2438 

2083 

6096 

9143 

9956 

13.110 

11,670 

The  firsi  three  results  marked  (A),  using  the 
same  coal,  show  that  increasing  the  amount  of 
copper  increased  the  extent  to  which  the  carbon- 
isation is  carried.  In  the  fourth  result  marked  (A) 
the  effect  is  more  marked  when  the  weight  of  coal 
is  reduced.  In  the  two  tests  marked  (B)  on  another 
coal  the  effect  is  similar.  (B2)  is  another  sample 
of  the  same  coal  (B)  taken  some  months  later  from 
another  consignment.  Although  the  results  (B2) 
are  nearly  double  those  (B),  both  are  of  the  same 
order  and  at  the  lower  limit  of  the  scale.  (A2)  is  a 
similar  sample  of  the  coal  (A).  The  difference  in 
the  results  from  different  samples  of  the  same  coal 
is  such  as  might  reasonably  he  expected,  and  is  not 
of  an  essential  nature.  In  (C)  again  we  see  that  the 
weight  of  coal  is  an  essential  factor. 

In  a  general  way  the  method  gives  consistent 
results  and  a  true  indication  of  the  comparative 
amounts  of  heat  required  to  carbonise  the  coals. 

Taking  a  weight  of  10  g.  of  coal  and  1000  g.  of 
copper  as  a  standard  conditions,  the  types  of  coal 
used  may  be  arranged  in  order  of  the  total  amount 
of  gas  evolved:— (B)  4000,  (C)  6000,  (A)  10,000, 
'tOO,  (J)  12,000,  (F)  13,000.  Arranged  accord- 
ing to  the  amount  of  gas  evolved  during  the  first 
two  minutes  the  following  is  the  order: — (B)  1"4, 
1-8,  (F)  61,  (J)  100. 

Thus  (Ml  takes  by  far  the  most  heat,  and  pro- 
bably needs  raising  to  a  high  temperature  before 
giving  up  any  appreciable  quantity  of  its  gas.  (C) 
also  requires  much  heat,  but  starts  sooner  than  (A), 
which  requ  s  total  quantity.     (E)  requires 

still    I-  and    evolve,    it-    gas    more    readily, 

while  iKi  i,  -up. -nor  in  each  respect.  (■))  is  how- 
ever astonishing  in  its  readiness  to  give  off  its  gas. 
I  verv  well  with  tho  experience 

of  the  coals  in  large  scale  practice. 


first  formed  which  causes  the  greater  part  of  the 
differences  observed.  (See  also  Cdnstam  and  Kolbe, 
(ias  J.,  1908,  103,  384;  Hollings  and  Cobb,  Gas  J., 
1914,  126,  917;  Lessing,  J.,  1912,  465.) 
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THE   ANALYSIS   AND   COMPOSITION   OF 
CRESYLIC  ACID. 

BY   J.    J.   FOX,    D.8C,   P. I.C.,   AND   M.    F.    BARKER,    B.8C, 
A. I.C. 

The  present  communication  deals  with  the 
methods  whereby  the  proportions  of  the  three 
eresols  in  cresylic  acid  may  be  determined  in  a  com- 
paratively ready  manner.  Certain  statements  as 
to  the  composition  of  cresylic  acid  are  on  record,  but 
they  mostly  refer  to  the  proportion  of  one  or  two 
constituents  which  can  be  recovered  in  a  more  or 
less  pure  state  and  do  not  indicate  the  composition 
of  the  original  mixture.  A  fairly  full  account  of 
these  results  may  be  found  in  Lunge's  "  Coal  Tar 
and  Ammonia  "  (Part  1,  1916,  p.  294  etc.). 

To  determine  the  composition  of  cresylic  acid  it  is 
necessary  to  be  able  to  estimate  the  phenol,  if 
present,  and  at  least  one  of  the  eresols  with  a  fair 
degree  of  accuracy.  Phenol  can  be  determined  as 
already  described  by  us  (.J.,  1917,  842)  and  m-cresol 
b.i  Raschig's  process  (Z.  angew.  Chcm.,  1900,  14, 
759).* 


•  Dawson  *  Mountford's  process  (J.Chcm.Soc.  1918.  113,  923) 
may  also  be  used  for  phenol,  and  tho  method  suggested  for  p-crcsol 
on  page  943  Is  available  as  a  check  on  this  constituent. 
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For  our  present  purpose  we  have  restricted  the 
term  "  eresylic  acid  "  to  tar  acids  distilling  up  to 
210°  C.  and  then  refractionated  up  to  203°  or  204° 
C.  with  a  good  column  of  the  Raschig  type.  Most 
of  the  phenol  is  presumed  to  have  been  removed  in 
the  works,  leaving  only  cresols  in  the  fraction  re- 
ferred to.  This  fraction  of  the  tar  acids  usually 
contains  less  than  10%  of  phenol.  When  more  is 
present  the  determination  of  the  phenol  is  liable  to 
an  error  of  2 — 3%,  but  we  are  not  aware  of  any  pro- 
cess which  gives  closer  results  with  commercial 
material.  In  any  case,  for  the  purpose  of  analysis, 
the  proportion  of  phenol  can  always  be  brought 
below  10%  by  adding  a  suitable  amount  of  m-cresol. 

Raschig's  nitration  process  for  m-cresol  has  been 
criticised  from  time  to  time,  and  in  order  to  test 
its  validity  we  prepared  pure  m-cresol  in  three 
different  ways.  As  the  results  are  of  great  im- 
portance for  this  work,  we  shall  describe  them  in 
some  detail. 

(1)  Easchig's  sulphonation  method  of  prepara- 
tion (Ger.  Pat.  114,975  of  1900).— For  this  process 
crude  m-cresol  was  sulphonated  and  the  sulphonic 
acid  hydrolysed  as  previously  described  (J.,  1918, 
265  T  etc.).  The  degree  of  purification  effected  as  de- 
termined by  Raschig's  nitration  process  is  shown  by 
the  following  results :  m-Cresol  as  purchased,  assay 
46'5%  ;  after  first  sulphonation,  94'8%  ;  after  second 
sulphonation,  99'0%.  The  last  product  was  frac- 
tionated and  the  middle  fraction  acetylated.  The 
acetate  was  then  fractionated  and  the  middle 
fraction  hydrolysed.  The  resulting  cresol  was 
separated  into  three  portions  by  fractional  distilla- 
tion, the  middle  fraction  again  being  the  only  one 
used.  This  assayed  99'0%  and  froze  at  +30°  C. 
As  Mr.  J.  M.  AVeiss,  of  the  Barrett  Manufacturing 
Co.,  of  New  York,  had  some  time  ago  informed  us 
that  he  had  succeeded  by  repeated  sulphonation  in 
raising  the  freezing  point  of  m-cresol  to  about  +10° 
C,  we  sulphonated  a  large  quantity  of  m-cresol 
seven  times  and  obtained  a  product  freezing  at 
+  9"63  C.  This  material,  as  well  as  all  the  products 
after  the  third  sulphonation,  assayed  between  990 
and  1000%  by  the  Raschig  nitration  method.  The 
sulphonation  process  is  applicable  for  the  purifica- 
tion of  m-cresol  because  the  sulphonic  acids  derived 
from  phenol,  o-  and  p-eresols  are  not  decomposed  at 
a  temperature  which  suffices  for  the  decomposition 
of  m-cresolsulphonic  acid.  In  fact,  it  is  possible  to 
separate  as  little  as  I  %  of  m-cresol  contained  in 
p-cresol  by  the  Raschig  sulphonation  process.  The 
method  is,  however,  conceivably  open  to  the  criti- 
cism that  some  substance  is  carried  through  the 
whole  process,  and  on  that  account  two  other 
methods  were  employed. 

(2)  Thymol  was  treated  with  phosphoric  an- 
hydride as  described  by  Tiemann  and  Schotten 
(Ber.,  1878,  11,  769)  and  the  product  purified  by 
distillation  from  the  other  products  of  the  reaction. 
The  yield  of  m-cresol  was  only  15%  of  the  theoretical 
quantity;  it  froze  at  -f2p8°  C,  and  assayed  99'0%, 
but  may,  of  course,  contain  a  small  proportion  of 
some  impurity  not  removed  by  fractional  distilla- 
tion. 

(3)  m-Toluidine  was  converted  into  m-cresol  by 
means  of  nitrous  acid.  Kahlbaum's  m-toluidine 
was  used,  and,  in  addition,  some  was  prepared  from 
benzaldehvde,  according  to  the  method  of  Widman 
and  Ehrlich  (Ber.,  1880,  13,  676;  1882,  15,  2010). 
The  m-cresol  so  obtained  was  impure,  but  after  re- 
moving the  tar  and  higher  boiling  phenols  a  pro- 
duct was  isolated  freezing  at  +10'4°  C.  and  assay- 
ing 99'0%  by  the  nitration  process.  This  m-cresol 
possessed  the  highest  freezing  point  of  all  the 
samples  prepared  by  us. 

The  m-cresol  from  (2)  and  (3)  darkens  more 
rapidly  than  that  from  (1)  when  exposed  to  light. 
All  three  preparations  assay  from  99'0  to  100%  ,  and 
the  "  crude"  trinitro-m-cresol  obtained  during  the 


assay  has  m.p.  105° — 107°  C.  We  have  con- 
firmed Raschig's  statement  that  17'4  g.  of  trinitro- 
m-cresol  is  obtained  from  10  g.  of  pure  m-cresol. 
This  value  also  applies  to  the  assay  of  mixtures  of 
widely  different  composition,  as  shown  by  the  fol- 
lowing results:  — 


Composition  of  mixture. 


m-Cresol  determined. 


m-Cresol  89-8%.  phenol  10-2% 
m-Cresol  89-6%,  j)-cresol  10-4% 
m-Cresol  900%.  p-cresol  100% 
m-Cresol  79-5%,  o-cresol  20-6% 
m-Cresol  53-0%,  o-cresol  47'0% 


89-1% 
89-6% 
87-5% 
78-4% 
51-5% 


As  mixtures  of  the  three  cresols  with  less  than 
10%  of  phenol  all  gave  equally  close  results  for 
m-cresol,  we  conclude  that  Raschig's  nitration 
method  is  sufficiently  accurate  for  technical  pur- 
poses. 

We  have  found  that,  in  applying  Raschig's  pro- 
cess the  best  results  are  obtained  by  the  following 
slightly  modified  procedure :  10  g.  of  the  eresylic 
acid  is  placed  in  a  1200  c.c.  flask  with  15  c.c.  of 
98%  sulphuric  acid  and  heated  on  the  water  bath 
until  the  liquid  is  viscous  when  cooled  to  the  room 
temperature.  The  liquid  is  spread  in  a  thin  layer 
over  the  bottom  of  the  flask  by  quickly  rotating  it 
and  then  100  c.c.  of  nitric  acid  (sp  gr.  1'4)  is  poured 
on  to  this  thin  layer.  The  flask  is  replaced  on  the 
water-bath  at  once.  In  a  few  seconds  a  violent 
reaction  occurs  which  is  allowed  to  proceed  un- 
checked. From  this  point  Raschig's  procedure  is 
strictly  followed.  The  product  obtained  should 
melt  between  102°  and  107°  C.  after  drying  and 
should  be  free  from  tar.  When  conducted  as  de- 
scribed the  method  can  be  relied  upon  for  all  mix- 
tures, the  important  point  of  the  whole  process 
beiug  the  initial  sulphonation.  It  is  also  an  ad- 
vantage, when  the  proportion  of  m-cresol  is  found 
to  be  less  than  25% ,  to  repeat  the  assay  after  adding 
sufficient  pure  m-cresol  to  the  original  eresylic  acid 
to  raise  the  proportion  of  the  7/i-cresol  to  about  50%. 

In  addition  to  Raschig's  method  for  the  estima- 
tion of  m-cresol  we  have  worked  out  another  process 
which  is  capable  of  giving  accurate  results.  This 
method  depends  on  bromination  in  a  dry  solvent, 
such  as  carbon  tetrachloride,  and  is  based  on  the 
fact  that  in  such  a  solution  and  with  excess  of  dry 
bromine,  m-cresol  yields  a  tribromo-derivative, 
whilst  phenol,  o-cresol,  and  p-cresol  yield  only  di- 
bromo-derivatives.  About  1  g.  of  the  dried  eresylic 
acid  is  weighed  into  a  tared  flask  fitted  with  a  small 
ground-in  tap  funnel  and  an  outlet  having  a  glass 
stopcock.  Excess  of  a  carbon  tetrachloride  solution 
of  bromine  containing  200  g.  of  bromine  per  litre  is 
slowly  dropped  into  the  flask  by  means  of  the  funnel 
and  the  mixture  allowed  to  stand  for  several  hours 
at  ordinary  temperature.  It  is  then  warmed  very 
gently  on  the  water-bath  until  most  of  the  bromine 
has  been  expelled,  care  being  taken  that  the  tem- 
perature does  not  exceed  50°  C.  The  apparatus  is 
connected  to  a  pump  and  the  solvent  very  slowly 
distilled  off  at  about  30  cm.  pressure,  the  tempera- 
ture of  the  water  bath  being  kept  below  50°  C. 
When  the  flask  is  dry  the  tap  funnel  and  the  side 
tube  are  removed  and  the  increase  in  weight  due  to 
the  bromination  is  determined.  To  ensure  com- 
plete bromination  the  process  may  be  repeated,  but 
in  general  this  is  unnecessary.  The  temperature  of 
heating  should  be  kept  as  low  as  possible,  because 
the  bromo-derivatives  are  appreciably  volatile  above 
70°  C.  The  results  found  with  the  pure  substances 
are  as  follows,  the  figures  referring  to  the  weight  of 
bromo-derivative  obtained  from  1  g.  of  substance 
taken . 

It  is  clear  that  if  m-cresol  contained,  say  2%  of 
phenol,  o-  or  p-cresol,  it  would  be  easily  detected  by 
this  method.  All  three  specimens  of  m-cresol  pre- 
pared as  described  gave  results  which  showed  them 
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to  bo  of  at  least  99*5%    purity,   and   the   melting- 


Calculated. 

Found. 

M  p.  ol  firnmo* 
di-rlvatlve. 

Clll.lr. 

Purified. 

Pboool 
o-Creaol 
M-Cnxol 

2081 
2-4«3 
3194 
2-463 

2-700 

.:  L89 
M81 

3«» 
58° 
80-5" 
47-5° 

SO'-W* 

81*-82* 
48°-49° 

point  of  the  crude  tribrumo-m-cresol  was  in  no  caso 
lees  than  80*5°  C.  This  method  is  lengthy,  hut 
aJfords   ;l   valuable   check   on    the  Roffftlig    nitration 

method,  it  is  also  available  for  mixtures  of  the 
three  cresols,  usin<4  the  equation, 

%  m-oreaol    (100  W- 246*3)-*- 0*731, 

where  W  is  tho  weight  of  bromo-dcrivative  obtained 
[rem  1  g.  of  the  mixed  cresols.  Tho  following  are  a 
few  of  tho  results  obtained   with  synthetic   mix- 

■  :  — 


Wright  of  brotuo-dcrivaUvc  m-Cresot 

(per  gram),  (found). 


I  087 

2566 


770% 
32  6% 

11  r, 


780% 

Ml",, 


We  have  also  worked  out  a  third  method  of  de- 
termining m-cresol  which  consists  of  a  modification 
ol  that  originally  suggested  by  Dite  and  Cedivoda 
iZ.  angew.  Ghem.,  1608,  IS,  B78;  1900,  14,  1050).  The 

original  process  has  been  subjected  to  adverse 
criticism  by  Russig  and  Fortmann  (Z.  angew. 
Chcm..  l!>tii,  15,  100).  but  as  it  is  very  rapid  we 
thought  it  worth  while  to  investigate  it  carefully 
with  a  view  to  removing  the  difficulties  connected 
with  the  process.  Ditz  and  Cedivoda  state  that 
under  th-  conditions  given  by  them  0-  and  p-eresol 
use  up  exactly  2  mols.  and  m-cresol  3  mols.  of 
bromine  per  mol.  of  cresol.  The  process  is  carried 
out  by  shaking  for  exactly  one  minute  an  aqueous 
solution  of  cresol  with  bromine  obtained  from  acidi- 
fied potassium  bromide  and  bromate,  and  liberating 
iodine  from  potassium  iodide  with  the  excess  of  the 
bromine.  We  find  that  on  shaking  for  the  pre- 
scribed time,  m-cresol  absorbs  exactly  3  mols.  of 
bromine,  but  o-  and  p-cresols  absorb  rather  more 
than  2  mols.  of  bromine.  Our  results,  after 
num.  roils  assays,  are  as  follows,  the  figures  refer- 
ring to  the  weight  of  bromine  absorbed  per  mol.  wt. 
of  substance :  — 


Phenol.        o-Cresol. 

m-Cresol. 

p-  Cresol. 

Found 
Calculated     . . 

482-8 
4800 

333-3 
3200 

478-6 
480-0 

331-5 
3200 

In  the  method  as  laid  down  by  Ditz  and  Cedivoda 
is  considerable  difficulty  in  obtaining  an  end- 
point  in  the  titration  of  the  liberated  iodine  with 
ol,  and  to  a  less  extent  with  m-cresol,  because 
the  iodise  is  apparently  adsorbed  by  the  bromo- 
derivative  and  is  only  slowly  given  up  to  tho 
aqueous  liquid.  A  false  end-point  is  thus  obtained, 
whir  h  recurs  persistently.  As  much  as  7  to  10  c.c. 
of  .V  10  thiosulphate  must  be  sometimes  added  over 
a  period  of  about  30  min.  after  the  titration  is  ap- 
parently finished.  We  have  therefore  substantially 
altered  the  process  and  adopted  the  following  pro- 
cedure. About  1  g.  of  the  cresol  is  weighed  into  a 
200  CO.  graduated  flask;  5  c.c.  of  2JV  sodium 
hydroxide  solution  is  added  and  the  liquid  diluted 
to  the  mark  with  distilled  water.  10  c.c.  of  this 
tolution  is  placed  in  a  well-stoppered  flask  of  about 
300  c.c.  capacity.       To    this    is    added   an  excess 


(100  c.c.)  of  a  mixture  of  equal  parts  of  2V/80  potas- 
sium bromide  and  A  loll  potassium  bromate,  fol- 
low,,1  by  10  c.c  oi  hydrochloric  acid  (sp.  gr.  1*08). 
The  llask  is  closed  and  sealed  by  running  a  little 
round  the  Btopper  and  shaken  for  exactly  one 
minute.  Tho  stopper  is  then  removed  only  far 
enough  t<»  allow  the  addition  of  20  c.c.  of  a  10% 
potassium  iodide  solution,  the  latter  Ixing  intro- 
duced in  such  a  manner  that  throughout  t&B  addi- 
tion the  liquid  always  forms  a  seal  round  tho 
stopper.  Theso  precautions  prevent  loss  of 
bromine  vapour,  and  thus  remove  a  serious  source 
of  error  in  the  assay.  The  llask  is  placed  aside  for 
ono  hour  and  the  liberated  iodine  is  titrated.  To- 
wards the  end  of  the  titration  10  c.c.  of  carbon 
tetrachloride-  is  introduced.  This  has  been  found 
desirable  in  order  to  produce  a  sharp  end  point,  and 
is  duo  to  tho  solution  of  the  mixture  of  bromocrosol 
and  iodine  in  the  carbon  tetrachloride.  As  a  result 
of  numerous  tests  we  find  that  m-cresol  takes  up 
480  g.  of  bromine  per  108  g.  of  cresol,  this  being 
nearly  the  theoretical  quantity.  On  the  other  hand, 
(i-  and  p-cresols  require  333  and  .132  g.  of  bromine 
respectively  per  108  g.  of  cresol.  Calculating  to 
bromine  absorbed  per  gram,  1  g.  of  m-cresol  is 
equivalent  to  4"444  g.  of  bromine,  and  1  g.  of  0- 
and  p-cresol  are  respectively  equivalent  to  3'080  g. 
of  bromine  very  nearly.  If  X=  %  m-cresol  and  Br  = 
bromine  actually  absorbed,  the  percentage  of  cresol 
is  given  by 

X  =  (100  Br- 308) -h  1-364. 

The  results  obtained  with  synthetic  mixtures  con- 
taining m-cresol  up  to  50  %  are  within  2%  of  the 
actual  amounts  present.  With  larger  percentages 
of  m-cresol  (80%  or  so)  tho  results  are  from  3  to  1 
too  low,  and  in  such  cases  it  is  better  to  add  0- 
crosol  to  the  original  cresylic  acid  in  order  to  bring 
the  percentage  of  m-cresol  down  to  about  50%. 
With  tho  modifications  given  above  this  bromine 
method  is  very  rapid  and  sufficiently  accurate  for 
general  work.  The  bromine  factors  for  o-  and  p- 
cresols  are  empirical,  but  it  was  found  that  they 
were  valid  over  a  large  range  of  synthetic  mixtures, 
whilst  the  theoretical  factors  gave  serious  discrep- 
ancies, except  with  cresylic  acids  in  which  m-cresol 
is  present  to  the  extent  of  80%  or  more. 

We  are  now  in  a  position  to  utilise  these  three 
methods  for  determining  m-cresol  in  cresylic  acid, 
and  by  ascertaining  tho  sp.  gr.  accurately  at  15*5°/ 
15*5°  C.  we  have  all  the  data  necessary  for  deter- 
mining the  o-cresol  and  the  p-cresol  actually  pre- 
sent. The  only  assumption  made  is  that  the  sp.  gr. 
of  a  mixture  of  the  three  cresols  is  additive  to  the 
fourth  decimal  place,  and  this  will  be  found  to  be 
true,  or  very  nearly  so,  in  all  cases.  Thus  sp.  gr. 
1'0433  was  found  instead  of  1*0434  calculated,  for  a 
mixture  of  cresols  containing  5*4%  phenol  and 
54*0%  m-cresol,  and  1*0434  was  found  for  1*0434 
calculated  for  cresols  containing  no  phenol  and 
31*5%  m-cresol.  The  values  for  the  sp.  gr.  of  the 
constituents  used  by  us  for  this  purpose  are  10774 
for  phenol,  1*0-516  for  o-cresol,  10388  for  m-cresol 
and  p-cresol ;  and  the  formula  connecting  specific 
gravity  and  composition  is 

G  =  [l*0774xP  +  l*0388xM  +  l*0516xO  + 

10388   (100-P-M-O)]-*-100. 

In  this  equation,  G  is  the  observed  specific  gravity 
at  15*5°,  15*5°  C. ;  P,  M,  O.  and  (100-P-M-O)  are 
the  percentages  of  phenol,  wi-cresol,  o-cresol,  p- 
eresol  respect  ively. 

This  expression  simplifies  to  0*0386  P+0'0128  0  = 
100  (G-P0388),  in  which  0,  the  proportion  of  o- 
oresol,  is  the  only  unknown  quantity.  If  no  phenol 
is  present,  the  equation  is  simply  0*0128  O  =  100 
(G- 1*0388). 

The  last  equation  applies  to  all  mixtures  of  the 
three  cresols,  such  as  "  tri-cresol  "  and  commercial 
m-cresol.     The  following  table  gives  a  few  results 
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that   we   have   obtained  by   the   utilisation   of   the 
aforementioned  equations:  — 


1                    2              3 

4 

5 

6         7         8 

Phenol 

9-7(100)      4-6    (51) 

11 

110 

200 

16-6 

nil 

3-4 

o-Cresol 

54-6  (55-4)  ,  35-2  (33-4) 

ml 

11-3 

321 

31-2 

37-8 

280 

w-Cresol 

15-1  (17-1)    30-1(30-8) 

72-0 

44-3 

11-7 

20-2 

16  7 

33-5 

p-Cresol 
Xylenols 

20-6(17-5)    30-1(30-7) 

-11 

18-5 

29-4 

17-3 

45-5 

35-1 

14-9 

6-8 

14-7 

nil 

nil 

(1)  and  (2)  are  synthetic  mixtures,  the  actual 
composition  being  given  in  brackets.  (3)  was  pur- 
chased as  "80%  meta-cresol,"  (4)  is  a  "mixed" 
cresylic  acid  consisting  of  a  mixture  of  about  two 
hundred  samples  of  cresylic  acid  from  which  the 
phenol  had  been  stated  to  have  been  removed  by 
the  manufacturers. (5)  and  (6)  are  samples  of  cresylic 
acid  containing  comparatively  large  amounts  of 
phenol.  (7)  is  a  sample  of  "  tri-cresol  "  and  (8)  a 
colourless  cresol  free  from  xylenols.  The  deficiency 
in  (3)  is  due  to  water.  The  "  xylenols  "  consisted 
of  the  fraction  which,  on  re-distillation  with  a  Ras- 
chig  column,  did  not  distil  below  205°  C.  In  general 
the  xylenols  so  separated  had  sp.  gr.  1"0326  at 
15-5°/15-5°  C.  The  cresylic  acids  from  which  (4) 
was  derived  were  collected  about  four  years  ago, 
and  were  all  supposed  to  contain  less  than  10% 
phenol.  So  far  as  could  be  traced  they  included 
no  tar  acids  of  blast  furnace  origin.  We  have 
found  that  the  o-cresol  result  may  be  as  much  as  3% 
low  when  much  phenol  is  present,  and  within  2% 
of  the  actual  quantity  in  the  absence  of  phenol. 
This,  of  course,  tends  to  make  the  p-cresol  result 
too  high,  since  it  is  taken  by  difference. 

We  have  applied  the  method  to  ascertain  the  com- 
position of  distillates  from  cresylic  acid  fractionated 
out  up  to  195°  C,  some  of  the  results  being  the 
following :  — 


Phenol.       o-Cresol. 


24-8 


391 
641 
68-0 
721 


m-Cresol. 


17-9 
16-5 
151 
141 


p-Cresol. 


18-2 
19-4 
16-9 
13-8 


1-0534 
1-0470 
10475 
10480 


This  table  refers  to  distillates  obtained  by  adding 
ortho-cresol  to  cresylic  acid  and  distilling  the  mix- 
ture to  195°  C.  preparatory  to  determining  phenol 
(J.,  1917,  842).  From  these  and  other  results  we 
have  found  that  this  fraction  of  cresylic  acid  nearly 
always  contains  from  65%  to  75%  of  o-cresol  and, 
if  phenol  is  present  also,  the  total  proportion  of 
phenol  and  o-cresol  in  the  distillate  is  also  from 
65%  to  75%. 

Approximate  results  for  the  o-  and  p-cresols  can 
be  obtained  by  observing  the  refractive  index  of 
the  mixture  of  cresols  at  50°  C.  by  means  of  the 
Abbe  refractometer.  The  refractive  indices  used  by 
us  for  this  purpose  are  nD  =  l'5309  for  o-cresol, 
V5266  for  m-cresol,  and  T5260  for  p-cresol.  The 
formula  connecting  nD  and  the  percentage  is  given 
by  O  =  (100  r.D-00006  M-152-6H 00049,  in  which 
0=%  o-cresol,  M=%  m-cresol,  and  n„  is  the  ob- 
served refractive  index  at  50°  C.  The  latter  can  be 
determined  at  any  two  convenient  temperatures 
and  the  necessary  correction  for  50°  C.  applied. 
Thus  36-3%  o-cresol,  31'5%  m-cresol  and  32"2%  p- 
cresol  gave  a  reading  of  L5277,  the  calculated  read- 
ing being  15279.  Taken  in  conjunction  with  the  third 
method  for  assaying  m-cresol  previously  described, 
this  procedure  is  very  useful  when  only  approximate 
results  are  required,  owing  to  its  rapidity.  It  can- 
not, however,  be  employed  with  advantage  unless  a 
large  proportion  of  the  mixture  consists  of  o-cresol, 
because  the  refractive  indices  of  m-cresol  and  p- 
cresol  are  too  close  to  each  other.     This  condition 


can  always  be  secured  by  adding  40  %  of  o-cresol  to 
the  original  cresylic  acid. 

We  take  this  opportunity  of  commenting  upon 
the  criticism  of  our  curves  by  Dawson  and  Mount- 
ford  made  in  the  footnote  to  their  paper  (J.  Chem. 
Soc,  1918,  113,  923.  See  also  our  paper,  J.,  1918, 
265  t).  The  statement  that  our  m-cresol  contains 
15%  of  p-cresol  is  without  foundation,  as  it  assayed 
99'0%  by  Raschig's  process,  100'3%  by  the  first 
bromination  process,  and  only  slightly  under  100% 
by  the  second  bromination  process,  but  it  froze  at 
a  lower  temperature  than  the  m-cresol  employed 
by  Dawson  and  Mountford.  With  m-cresol  freezing 
at  +10'4°  C.  we  have  obtained  curves  higher  than 
our  original  curves  for  m-cresol  and  the  other 
phenols.  We  also  found  a  eutectic  point  on  our  Tri- 
cresol and  p-cresol  curve  with  12%  concentration 
of  p-cresol  and  at  +0T5°  C,  which  we  failed  to 
observe  with  m-cresol  of  lower  freezing  point.  Our 
original  curves  must  be  corrected  for  m-cresol  of 
freezing  point  +10' 4°  C,  but  the  results  for  the 
lower  freezing  m-cresol  still  hold  good.  We  have 
also  repeated  our  observations  for  the  pairs,  phenol- 
p-cresol  and  o-eresol-p-cresol,  attention  being  paid 
more  particularly  to  the  eutectic  points  shown  in 
our  previous  paper.  These  observations  confirm  our 
previous  results.  As  our  method  of  determining 
"  freezing"  points,  or  to  be  more  precise,  depres- 
sion of  freezing  point,  is  a  cryoscopic  one,  it  cannot 
be  expected  to  give  the  same  results  as  those  ob- 
tained by  Dawson  and  Mountford,  who  determine 
the  temperature  at  which  complete  solution  occurs. 
It  is  well  known  (e.g.,  the  determination  of  the 
"  titre  "  of  fatty  acid  mixtures)  that  the  melting 
point  or  temperature  of  disappearance  of  all  solid 
matter  in  a  mixture  of  closely  related  substances  is 
higher  than  that  of  the  freezing  point  or  "  titre." 
As  a  matter  of  fact,  pure  cresol  mixtures  are  even 
more  complicated  than  the  curves  indicate,  for  at 
least  one  other  set  of  curves  can  be  obtained  in  the 
following  manner.  The  mixture  of  the  cresols  is 
cooled,  and  the  lowering  of  the  freezing  point  is 
determined  in  the  usual  way  (a) ;  the  mixture  is 
then  melted  in  the  same  apparatus  and  the  tempera- 
ture adjusted  till  it  is  just  above  that  of  (a).  A 
crystal  of  the  main  constituent  is  then  introduced, 
and  the  mixture  well  stirred,  when  the  temperature 
will  be  found  to  rise  to  a  second  maximum  (b)  and 
then  fall  to  the  temperature  of  the  external  cooling 
bath.  The  solids  separating  in  (a)  and  (b)  are  dif- 
ferent; in  (a)  the  liquid  is  filled  with  a  heavy 
deposit  or  shower  of  crystals,  whilst  in  (b)  only  a 
few  crystals  separate.  The  phenomenon  recalls  that 
described  by  Miers  and  Isaac  (Proc.  Royal  Soc,  A, 
1907,  79,  322)  for  mixtures  of  betol  and  salol.  More 
than  4°  C  difference  between  the  two  curves  may 
sometimes  be  observed,  but  we  have  determined  only 
a  few  points  on  this  second  curve  and  have  not  fol- 
lowed it  further. 

It  should  be  noted  that  we  have  confined  our  in- 
vestigations to  such  cresylic  acid  as  can  be  obtained 
commercially,  and  have  not  made  any  special  ex- 
amination of  cresylic  acid  from  different  kinds  of 
tar.  We  have,  however,  as  far  as  possible  excluded 
tar  acids  of  blast  furnace  origin. 

We  desire  to  express  our  indebtedness  to  Sir  J.  J. 
Dobbie,  F.R.S.,  for  permission  to  publish  the  results 
in  this  paper. 

Government  Laboratory. 
10th  May,  1920. 


THE  VISCOSTTV  OF  SOLUTIONS   OF  NITRO- 
CELLULOSE  IN   ETHER   ALCOHOL. 

BY  WILLIAM  HOWIESON  GIBSON  AND  ROBERT  MCCALL. 

In    the   manufacture   of    cordite   R.D.B.,    which 

'    was  extensively  employed   as  a   propellant  during 

the  war,  the  gelatinisation  of  the  nitrocellulose  is 

effected  by  means  of  a  mixed  solvent  of  ether  and 
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alcohol       Owing  to  difficulties  which  were  experi- 

in    tlic  early   stages  of  manufacture,   an   in- 

ition   ra  made  into  the  viscosity   relation- 

slnps  of  nellnlnee  and  nitrooelluloae  solutions  :m<l 

standardised  oonditkuu  were  arrived  at, 

The  present  paper  »K:iIs  with  tlio  observntions 
Bads  "ii  tin'  viscosity  ol  nitrocellulose  in  cther- 
aloohol  Bod  th«  influences  affecting  the  viscosity 
h  solutions.  It  has  boon  demonstrated  that 
when  suitable  conditions  are  chosen  the  viscosity 
ol  aii  ether-alcohol  solution  is  characteristic  of  the 
nitrocellulose  used,  and  is  therefore  a  useful 
criterion  in  the  examination  of  nitrocellulose.  All 
the  riaooaity  determinations  referred  to  in  this 
paper  were  made  by  means  of  the  Falling  Sphere 
riaooaimeter,  as  described  bv  Gibson  and  Jacobs 
(I'luiii.  Boc.  Trans.,  1920,  117,  473).  This  method 
is  very  suitable  for  use  with  viscous  solutions  such 
as  are  obtained  with  fairly  strong  concentrations 
of  nitrocellulose.* 

Initially  solutions  of  nitrocellulose  in  ether- 
alcohol  for  viscosity  determinations  were  obtained 
bj  dissolving  1  g.  of  dry  nitrocellulose  in  100  c.c. 
01  the  mixed  solvent  ether  ami  alcohol,  solution 
being  facilitated  by  mechanical  shaking.  At  the 
Research  Department.  Woolwich,  the  ratio  of  ether 
to  alcohol  used  in  the  mixed  solvent  was  3:2  by 
volume,  and  in  factories  the  ratio  used  was  3:3'75. 
In  both  cases  the  specific  gravity  of  the  solvent 
constituents  was  the  same,  being,  ether  0'72  and 
al.uhol  0-817  (92%  by  wt.,  approxT)  at  15°/ 15°  C. 

Usually  it  was  found  that  solutions  of  nitrocellu- 
lose in  the  factory  solvent  gave  viscosity  values 
about  70%  of  those  obtained  in  the  Woolwich  sol- 
vent. This,  however,  was  not  invariably  the  case, 
for  sometimes  the  factory  method  yielded  values 
much  higher  than  the  Woolwich  method,  while 
in  other  rases  the  values  were  almost  identical  by 
the  two  methods.  The  following  arc  a  few  typical 
tuples: — 


Table   I. 

Source  of 
nitrocellulose. 

Viscosity. 
Woolwich. 

Viscosity. 
Factory. 

Queenaferry 
Gretna  blend  1076 
do.          1094 

3-33 

87-32 

79-6 

3-61 
75-2 
01  1 

Bnch  variation  in  tho  values  for  viscosity  evi- 
dently called  for  some  explanation,  as  did  also 
the  peculiar  results  obtained  in  the  determination 
of  the  viscosity  of  several  nitrocelluloses  of  high 
nitrogen  content.  Thus  it  was  observed  that  the 
viscosity  of  some  of  these  did  not  show  a  constant 
value  after  the  solution  had  assumed  the  tempera- 
of  the  bath.  The  time  of  fall  of  the  ball 
increased,  and  in  some  cases  the  solutions  eventu- 
ally became  so  viscous  that  tho  ball  would  not  fall 
through  them.  The  solution  at  this  stage  had 
set  to  a  stiff  jelly. 

Other   solutions  which  had  shown   a  rise  had   a 
gelatinous   appearance.     Further,    it   was   always 
olntions   which   had   a  jelly-like  appearance 
that  gave  this  rise  in  viscosity  on  standing.      In 
some  eases  the  solutions  were  already  quite  gelatin- 
ous when  removed  from  the  shaker,  and  no  viscosity 
minations  were  possible. 
'  rive  at  a  better  understanding  of  these  facts, 
iv  Has  made  of  the  effects  of  varying  the  pro- 
portion of  ether  to  alcohol  in  the  solvent. 


Vucotity  determination*  icith  varying  proportion* 
of  ether-alcohol. 
The  nitroeotton  used  was  a  soluble  nitrocellulose 
with  a  nitrogen  content  of  12*9  .  as  used  for 
R.D.B.  manufacture  at  Waltham  Abbey.  The 
nitroeotton  was  dried  in  a  steam  oven  for  1J  hrs. 

il  96°  C.  and  cooled  for  15  mins.  in  a  vacuum 
desiccator  before  weighing,  an  operation  which  was 
performed  within  a  period  of  two  minutes  on 
account  of  the  hygrosoopicity  of  the  nitrocellulose. 
Tho  weighed  nitroeotton  was  placed  in  a  stout 
bottle  of  about  250  c.c.  rapacity  and  the  alcohol 
added;  the  whole  was  well  shaken  and  allowed  to 
stand  for  about  15  mins.,  and  then  the  ether  was 
added.  The  bottle,  with  its  contents,  waa  then 
vigorously  shaken  for  a  few  minutes  and  placed  in 
a  shaking  machine  overnight.  The  viscosity  was 
determined  by  the  falling  sphere  method  at  20°  C., 
about  an  hour  being  allowed  for  the  solution  to 
attain  equilibrium.  The  following  table  gives  the 
times  of  fall  of  the  sphere  with  these  solutions:  — 

Table  II. 

Viscosity  of  4  g.  nitrocellulose  (12'2%  N)  in  100  c.c. 
of  ether-alcohol. 


Ratio  ether :  alcohol. 

Viscosity. 

(vol.). 

(time  in  sees.). 

80  :  20 

160-7 

75  :  25 

59-6 

70  :  30 

39-9 

60  :  40 

28-8 

50  :  50 

23- 1 

45  :  55 

261 

40  :  60 

30-5 

SO  :  70 

90-4 

*  1°  t,ll',c."1"  ',n  which  the  absolute  viscosity  ha«  not 
been  calculated,  the  time  of  fall  in  seconds  of  a  i^-inch 
ball  through  IS  cm.  has  been  given:  this  is  almost  pro- 
portion il  to  the  viscosity,  as  the  density  changes  are  small. 


These  results  are  shown  on  Graph  I.  (B).  The 
curve  is  a  striking  one.  It  will  bo  seen  that  a 
minimum  viscosity  value  is  obtained  when  the  ratio 
of  ether  to  alcohol  is  approximately  55:45  by 
volume  or  about  1*1  ;1  by  weight.  As  the  ratio  of 
ether  to  alcohol  is  increased  or  decreased  the  vis- 
cosity rises  until  it  reaches  a  maximum  at  80:20 
on  the  one  hand  and  30:70  on  the  other.  With 
ratios  outside  these  values  the  nitroeotton  was  not 
dissolved. 

The  range  of  mixtures  of  ether-alcohol,  100  c.c. 
of  which  would  dissolve  4  g.  of  this  nitroeotton,  is 
thus  between  80:20  and  30:70.  The  optimum  sol- 
vent for  the  nitroeotton  was  that  containing  the 
ether  and  alcohol  in  the  proportion  55:45  by 
volume,  gel  formation  taking  place  to  a  greater  or 
less  extent  according  as  the  solvent  used  was 
removed  from,  or  approached  that  composition. 
The  solutions  obtained  with  the  80:20  and  the  30:70 
solvents  had  a  distinctly  jellied  appearance.  The 
time  of  fall  of  the  ball  increased  in  both  cases  on 
standing,  and  eventually  the  solution  became  so 
viscous  that  the  ball  would  not  fall.  The  values 
given  are  those  obtained  from  the  first  ball  dropped 
after  the  solution  shaken  over-night  had  stood  for 
1  hour  at  20°  C. 

It  is  important  to  note  that  the  rise  in  viscosity 
occurred  at  both  ends  of  the  curve,  excluding  th* 
possibility  that  the  rise  was  due  to  loss  of  ether 
during  the  experiment.  The  effect  of  a  slight  loss 
of  ether  might  account  for  a  rise  at  the  alcohol- 
rieh  end  of  the  curve,  but  at  the  ether-rich  end 
would   produce  a  fall. 

In  one  case,  with  a  solvent  rich  in  alcohol,  the 
time  of  fall  of  tho  ball  changed  in  tho  manner 
shown  in  Table  III. 

The  initial  period  was  taken  as  20  mins.  after 
the  solution  had  been  transferred  to  the  visco- 
meter tube  after  having  been  shaken  over-night 
for   I  1  hrs. 
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Table  III. 
Alteration   of   viscosity   with    time. 


Period.    Initial. 

Mi:.- 


Viscosity,  time  oi  fall 
(sees.). 


15 

102-5 

18 

112-2 

21 

117-0 

26 

123-7 

70 

167-5 

101 

2300 

370 

801-0 

550 

very  long. 

Ill  another  case,  with  solvent  rich  in  ether,  the 
time  of  fall  of  the  ball  increased  from  an  initial 
value  of  557  sees,  to  a  value  of  619  sees,  in  a  period 
of  8  hrs.  at  20°  C.  A  determination  of  the  amount 
of  solvent  lost  in  that  time  (by  weighing)  gave  a 
loss  of  only  0'02  g..  showing  that  the  concentration 
had  not  appreciably  altered.  These  experimental 
facts  are  evidence  of  actual  gelation  having  taken 
place  in  the  solution. 


180 


160 


120  ( 


B0 


1    i 

1 

1 

« 

1 

i 

/ 

1 

\ 

fl 

01 

1 

kJ 

1 

SI 

3 

/« 

\ 

i 

■s 

'% 

A 

1 

10     20     80     40     50     60     70     80     90     100 
Percentage  alcohol  in  E-A.  mixture  (volume). 

GItAPH  1. 

Solutions  of  nitrocellulose.     Waltham  Abbey  R.D.B.  in  ether — 

alcohol.     The  values  Wand  F  are  those  obtained  from  the  Woolwich 

and  factory  solvent  respectively. 

The  experiments  just  described  indicated  that  the 
proportion  of  ether  to  alcohol  played  an  important 
part  in  the  determination  of  the  viscosity,  and  also 
that  with  excess  of  either  constituent  variable  re- 
sults are  obtained.  Both  of  these  subjects  were 
therefore  further  investigated. 


Effect  of  concentration  of  nitrocellulose. 

In  order  to  ascertain  to  what  extent  the  viscos- 
ity ether-alcohol  curve  would  be  influenced  by 
changes  in  concentration,  the  viscosity  curves  of 
3%i  5%,  and  6%  solutions  were  determined,  with 
the  results  given  in  Table  IV.     The  procedure  in 


making  up  the  solutions  was  the  same  as  in  the  case 
of  the  4%  solutions. 

These  results  are  represented  in  Graph  I.,  curves 
A,  C,  and  D. 

The  curves  obtained  were  all  similar  in  form  to 
that  of  the  4%  solutions.  The  chief  point  of  in- 
terest lies  in  the  fact  that  the  minimum  viscosity 
value  was  always  obtained  when  the  ratio  of  ether 
to  alcohol  was  approximately  55:45,  showing  that 
concentration  has  little  or  no  influence  on  the  mini- 
mum point. 

Further,  as  the  concentration  increased  the  range 
of  ether-alcohol  mixtures  which  would  dissolve  the 
nitrocellulose  diminished,  and  formation  of  the  gel 
took  place  more  abundantly  and  readily. 

Table  IV. 


Ratio. 

Viscosity  (time  in  seconds). 

Ether :  alcohol 
(vol.). 

3g.« 

5g.» 

6g.« 

90  :  10 

130-2 

80  :  20 

211 

— 

— 

70  :  30 

10-8 

170 

— 

65  :  35 

— 

920 

— 

60  :  40 

9-2 

76-4 

260-4 

55  :  45 

— 

76-5 

250 

50  :  50 

9-3 

78-5 

260 

45  :  55 

— 

850 

299 

40  :  60 

10-6 

110 

— . 

30  :  70 

13-8 

•  Weight  of  nitrocellulose  per  100  c.c.  of  ether-alcohol. 

Table  V.  gives  the  viscosity  values  for  each  con- 
centration and  optimum  solvent.  The  concentra- 
tion by  weight  was  calculated  in  each  case. 

Table  V. 

filiation    between    concentration    of   nitrocellulose 
and  optimum  solvent. 


Concentration  of  nitrocellulose 
solutions. 

Viscosity 
(sees.). 

logT. 

g.  per  100  c.c.       g.  per  100  g. 

3 
4 
5 

6 

3-93 
5-22 
6-55 
7-86 

9                     0-9542 
24                        1-3802 

76                      lSSOS 
250                      2-3979 

On  plotting  the  logarithm  of  the  time  against  the 
concentration  by  weight  the  curve  obtained  is  a 
straight  line. 

Arrhenius  (Biochem.  J.,  Aug.,  1917)  obtained  a 
very  similar  relationship  from  Baker's  measure- 
ments of  the  viscosities  of  nitrocellulose  in  acetone 
solution  (J.  Chem.  Soc,  1913,  1653).  Arrhenius' 
formula,  which  has  some  theoretical  foundation, 
may  be  expressed  :  log  n  =  0C  -log  yo,  where  ?j  and^ 
are  the  viscosities  of  solution  and  solvent  re- 
spectively and  C  is  the  concentration  of  the  nitro- 
cellulose; 6  is  a  number  which  proved  to  be  approxi- 
mately constant  for  a  narrow  range  of  concentra- 
tions. 

Influence  of  the  nitrogen  content  of  the  nitrocellu- 
lose  on   the   ether-alcohol   viscosity  curve 

Having  established  that  the  minimum  point  of 
the  viscosity  ether-alcohol  ratio  curve  was  not 
affected  by  changes  in  concentration  of  the  nitro- 
cellulose, it  was  necessary  to  determine  to  what  ex- 
tent it  might  be  influenced  by  a  change  in  the 
nitrogen  content  of  the  nitrocellulose.  Determina- 
tions were  according  made  on  nitrocelluloses  con- 
taining 12-55%  and  11'8%  nitrogen  respectively 
with   the   following   results       Solutions   containing 
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4  g.  of  nitrooellu  lose  in  100  c.c.  of  solvent  wore  used 
h  MM  :  — 

Table  VI 

Sitrocellulose  of  1255%   nitrogen  content. 


K.itlo. 
l:t  Iiit  :  alcohol 
(vol.). 

Ylacoslty  (sees.)  of  nitrocellulose  with 

12-55%  N. 

11»"      S 

SO  :  10 

_ 

Very  long. 

SO 

Very  long. 

198 

75  : 

120 

— 

71)  :  30 

7-6 

45 

85  :  35 

8-5 

— 

60  :  40 

90 

340 

60  :  in 

17 -J 

S£  2 

40  :  00 

1        long. 

33-2 

SO  :  70 

— 

37-0 

Borne   of    the    abovo    results    are   represented    in 
Grapli   II 
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Min. 


Optimum  other-alcohol  ratio. 


By  vol. 


11  - 
U  I 

12-55 


31-8 

•j:t  1 

7-6 


50  :  50 
63  :  47 
70  :  30 


0-9  :  1 
10  :  1 
21  :  1 


10     20     30     40     50      60     70     80     90 
Percentage  alcohol  in  E.A.  mixture  (volume) 
GRAPH  n. 

Nitrocellulose  of  nitrogen  content  12-55%. 
4  g.  N.C.  per  lOOc.c  E.A. 

minimum  viscosity  and  optimum  ether-alcohol 
ratio  of  the  solvent  for  each  nitrocotton,  as  read 
from  the  curves,  are  as  follows :  — 

Table  VII. 

Ojitimum  solvent  with  varying  nitrogen  content  of 
nitrocellulose. 


By  wt.  (appro*. ) 


It    is    established    from    these    results    that    the 
optimum  solvent  for  a  nitrocellulose  depends  on  its 


nitrogen  content,  and  that  tho  higher  the  nitrogen 
content,  tho  more  ether  the  optimum  solvent 
requires. 

It  \sill  Ih  Been  that  in  tho  case  of  the  nitrocellu- 
lose containing  12*56%  N,  the  range  of  ether-alcohol 
mixtures  which  dissolve  it  is  much  smaller  than 
that  of  the  nitrocellulose  with  L9"2  N,  and  this 
range  again   is  less   than   with    I  1  8       N  .     It  might 

be  expressed  as  a  value,  namely,  the  range  of  com- 
position for  tie  ether-alcohol  mixture  which  will 
give  measurable  viscosity  at  given  concentration 
Mid  temperature.  For  one  concentration  it  would 
be  represented  by  the  line  XY  on  Graph  II. 

Conclusions. — With  a  given  nitrocellulose,  the 
viscosity  of  its  solution  in  other-alcohol  is  depen- 
dent upon  the  ratio  of  ether  to  alcohol,  and  reaches 
a  minimum  value  at  a  definite  ratio.  On  either 
side  of  this  "  optimum  "  ratio  the  viscosity  rises 
witli  increasing  Bteepnessj  it  was  owing  to  this 
steepness  that  the  former  Woolwii  h  method  and  tho 
"factory"  method,  in  both  of  which  solvents 
diverging  considerably  from  the  optimum  composi- 
tions  wero  used,   gave   such   irregular   results. 

Within  the  limits  studied  the  optimum  ratio  of 
ether  to  alcohol  does  not  depend  upon  the  concen- 
tration of  nitrocellulose  in  solution;  on  the  other 
hand  it  is  a  characteristic  property  of  the  particular 
nitrocellulose,  and  its  determination  can  be  mado 
repeatedly  with  concordant  results.  As  far  as  can 
be  seen  at  present  the  governing  factor  is  the 
nitrogen  content. 

The  minimum  viscosity  of  a  given  sample  of  nitro- 
cellulose reached  in  the  solvent  of  optimum  i  (im- 
position is  again  a  definite  and  characteristic  pro- 
perty, and  repetitions  of  its  measurement  can  be 
made  with  very  satisfactory  agreement.  Tho  value 
of  this  minimum  viscosity  is  affected  greatly  by 
the  origin- and  treatment  of  the  nitrocellulose,  ami 
so  the  determination  of  this  minimum  value  affords 
a  guide  to  uniformity  in  manufacture. 

Addendum. 

The  influence  of  nitroglycerin  on  the  viscosity  of 
sohitions  of  nitrocellulose  in  ether-alcohol. 

It  seemed  possible  that  tho  presence  of  nitro- 
glycerin in  cordite  might  modify  the  action  of 
ether-alcohol  solvents  in  such  a  way  as  to  alter  the 
relationships  which  have  been  described  above,  and 
consequently  experiments  were  carried  out  to  test 
this  question. 

The  viscosity  values  have  in  most  cases  been  ex- 
pressed in  absolute  units;  the  times  of  fall  of  a 
T^-in.  steel  ball  through  15  cm.  of  the  solutions  in 
a  2  cm.  tube  have  also  been  quoted. 

The  nitrocellulose  used  was  made  at  Waltham 
Abbey  for  cordite  R.D.B.,  and  the  ether  and  alcohol 
will-  of  the  same  sp.  gr.  as  before. 

The  nitroglycerin  wns  extracted  from  dynamite. 
Its  density  at  20°  C.  was  160.  Its  viscosity,  as 
determined  with  the  Ostwald  viscosimeter,  was 
o:l77l  C.G.S.  unit  at  20°  C. ;  this  value  is  nearly 
10  times  the  viscosity  of  water,  and  about  1/22  that 
of  glycerin  at  the  same  temperature. 

In  the  first  place  the  nitroglycerin  and  ether- 
alcohol  were  taken  in  the  proportion  in  which  they 
on  star  in  the  manufacture  of  cordite  R.D.B. 

Three  ether-alcohol  mixtures  were  used,  namely, 
70:30,  50:60,  and  30:70  by  volume.     The  composi- 
tion of  tho  solutions  was  therefore  as  follows:  — 
Table  VIII. 
Effi ict  of  nitroglycerin  in  large  proportion. 


Solution. 


Ratio  ether-    Wt.  of  ether-        Wt.  of 
alcohol  alcohol  nttro- 

(vol.).  mixture.     |     glycerin. 


m.of 
nitro- 
cotton. 


<■ 

g. 

g. 

1 

70 

30 

57-3 

42-7 

6 

o 

60 

50 

67-3 

42-7 

6 

3 

30 

70 

67-3 

42-7 

5 
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In  the  case  of  solution  3  the  nitrocellulose  was 
not  dissolved.  Solutions  1  and  2  were  too  viscous 
for  any  measurement  to  be  made,  although  quali- 
tatively it  was  obvious  that  solution  1  was  more 
viscous  than  2.  Both  solutions  were  very  much 
more  viscous  than  5%  solutions  of  nitrocotton  in 
ether-alcohol  alone. 

The  following  were  the  values  obtained  with  5% 
solutions  by  weight  of  the  nitrocellulose  in  ether- 
alcohol. 

Table  IX. 

Viscosity  of  the  nitrocellulose  for  nitroglycerin 
experiments. 


Rat io  ether- 
alcohol  (vol.). 


Time  of  fall 
(sees.) 


Density. 


Viscosity 
(absolute). 


70 

30 

23-8 

0-78 

12-59 

60 

40 

19-2 

0-79 

1014 

55 

45 

20-6 

0-80 

10-86 

50 

50 

21-4 

0-80 

11-29 

40 

60 

36-3 

0-81 

1411 

30 

70 

78-2 

0-82 

41-44 

The  curve  obtained  on  plotting  the  above  results 
is  similar  in  form  to  those  in  fig.  1,  and  has  a  mini- 
mum point  when  the  ratio  of  ether-alcohol  is  57'5: 
42-5. 

The  effect  of  replacing  part  of  the  ether-alcohol  in 
5%  solutions  of  nitrocellulose  by  varying  amounts 
of  nitroglycerin  was  examined.  In  preparing  the 
solutions  the  nitroglycerin  was  added  to  the  ether, 
which  was  then  poured  on  to  the  alcohol-wet  nitro- 
cotton. Otherwise  the  procedure  was  the  same  as 
in  the  case  of  nitrocellulose. 

The  following  were  the  values  obtained,  together 
with  values  for  solutions  in  which  solvent  was  sub- 
stituted to  the  extent  of  10,  12'5,  and  20%  of  nitro- 
glycerin. 

Table  X. 
Effect  on  nitroglycerin. 


Eatio  of 
ether-alcohol  (vol.). 


Time  of  fall 
(sees.). 


Density. 


Viscosity. 


Nitro- 

70 

30 

39-4 

0-80 

20-78 

glycerin. 

60 

40 

30-4 

0-81 

16-02 

5-33  g..     < 

55 

45 

30-6 

0-82 

1609 

ether- 

50 

50 

34-3 

0-82 

1804 

alcohol. 

40 

60 

580 

0-83 

30-46 

94  67  g. 
Nitro- 
glycerin. 
10  g.. 
ether- 
alcohol, 
90  g. 
Nitro- 
glycerin. 
12-5  g.. 
ether- 
alcohol, 
87-5  g. 
N.-g.. 
15  g.. 
et.-alc. 
85  g. 
N.-g. 
20  g.. 
et.-alc., 
80  g. 


I 


70 

30 

421 

60 

40 

32-8 

55 

45 

34-1 

50 

50 

39-9 

40 

60 

72-0 

65 

35 

520 

60 

40 

49-4 

55 

45 

51-4 

60 

50 

55-8 

60 

40 

66-8 

65 

45 

68-4 

50 

50 

83-8 

70 

30 

470 

60 

40 

181 

55 

45 

153 

50 

50 

166-6 

0-82 
0-83 
0-84 
0-84 
0-85 

0-84 
0-85 
0-85 
0-86 


0-86 
0-86 
0-87 

0-87 
0-88 
0-88 
0-89 


22-14 
17-23 
17-88 
20-92 
37-70 

27-79 
25-86 
26-92 
29-22 


34-93 
35-77 
43-64 

245-3 
83-92 

79-77 
86-72 


The  viscosity-ether-alcohol  curves  are  normal. 
The  minimum  viscosity  occurred  when  the  ratio  of 
ether  to  alcohol  was  57'5:42-5,  as  in  the  case  of  5% 


solutions  of  nitrocotton  alone.  The  curves,  however, 
lie  at  a  higher  level,  and  the  range  of  solubility  is 
diminished. 

In  the  case  of  the  results  with  20%  of  nitro- 
glycerin the  time  of  fall  of  the  ball  was  greater 
after  standing  in  every  case.  The  times  chosen  are 
those  of  the  first  fall  of  the  ball  after  the  solution 
had  stood  for  2  hours  at  20°  C. 

The  chief  point  of  interest  lies  in  the  fact  that 
that  ratio  of  ether  to  alcohol  which  gives  thee  mini- 
mum was  not  altered  by  increasing  the  amount  of 
nitro-glycerin.  As  the  amount  of  substituted  nitro- 
glycerin was  increased  the  curves  ascended  to  a 
higher  level  and  the  range  of  solubility  was  dimin- 
ished. The  effect  was  reminiscent  of,  but  greater 
than,  that  produced  by  increasing  the  proportion 
of  nitrocellulose  present  in  ether-alcohol  solution. 

A  further  experiment  was  carried  out  in  which 
varying  quantities  of  nitroglycerin  were  added  to 
5%  solutions  (by  weight)  of  the  same  nitrocellulose 
in  ether-alcohol.  The  ratio  of  ether  to  alcohol  was 
57"5:42'5,  this  being  the  optimum  solvent  for  that 
nitrocellulose.  As  in  the  previous  experiment,  the 
additions  of  nitroglycerin  were  made  to  the  ether 
before  it  was  added  to  the  alcohol-wet  nitrocotton. 

Table  XI.  shows  the  results  obtained. 

Table  XI. 

Solutions  of  5  g.  nitrocotton  in  100  g.  ether-alcohol 
used. 


Nitro- 

Time of  fall 

glycerin 

(sees.). 

Density. 

Viscosity. 

added. 

g. 
0 

23-2 

0-788 

12-26 

2-5 

23-3 

0-802 

12-29 

50 

23-6 

0-808 

12-42 

7-5 

23-2 

0-816 

12-20 

100 

240 

0-829 

12-60 

12-5 

24-9 

0-839 

1305 

150 

25-5 

0-844 

13-37 

20-0 

25-8 

0-865 

13-49 

After  an  addition  of  10  g.  of  nitroglycerin  a  slight 
rise  takes  place. 

Conclusions. — The  optimum  composition  of  an 
ether-alcohol  solvent  for  a  nitrocellulose  is  not 
affected  by  the  addition  of  nitroglycerin. 

Substitution  by  nitroglycerin  of  a  proportion  of 
the  ether-alcohol  solvent  in  a  solution  of  nitro- 
cellulose results  in  a  solution  of  viscosity  approxi- 
mately equal  to  that  of  a  similar  solution  in  which 
the  equivalent  volume  of  solvent  is  absent.  This 
holds  only  for  small  substitutions. 

Nitroglycerin  does  not  act  as  a  solvent  when 
added  to  solutions  of  nitrocellulose  in  ether-alcohol, 
the  viscosity  of  the  solution  tending  to  be  increased 
rather  than  decreased  by  such  addition. 

This  work  was  carried  out  at  the  Research  Dept., 
Royal  Arsenal,  "Woolwich,  and  is  published  by  per- 
mission of  the  Director  of  Artillery,  War  Office, 
to  whom  our  thanks  are  due.  We  also  desire  to 
express  our  thanks  to  Lieut. -Col.  R.  A.  Craig, 
C.M.G.,  the  Superintendent  of  Research,  and  to 
Sir  Robert  Robertson,  K.B.E.,  F.R.S.,  the  Super- 
intending Chemist,  for  the  interest  they  have  taken 
in  this  work. 
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l   \1  W.I  Hi     \CTION  IN  TiiK  OXIDATION  OF 
CELLULOSE. 

BY    L.    1'.    WILSON,    F.C.Q.I.,    F.I.C. 

In  tho  manufacture  of  artificial  cellulose  fibres 
from  cellulose,  the  most  commonly  employed  method 
■  process,  in  which  cellulose  sodium 
xanthate  is  produced  and  dissolved  in  dilute  akali 
to  form  a  solution.  This  solution  is  projected 
through  fine  apertures  into  a  coagulating  medium, 
and  so  is  formed  into  filaments. 

Tho  first  stage  in  the  production  of  a  solution, 
whether  the  starting  material  bo  wood  or  cotton 
il  the  formation  of  alkali  cellulose  by  immersion  in 
a  solution  oi  caustic  soda  of  over  10 ,0  strength;  this 
causes  a  partial  gelatinisation  of  tho  fibres  and  the 
formation  of  a  definite  chemical  compound  which, 
liter  a  process  of  oxidation  and  subsequent  reaction 
with  carbon  bisulphide,  forms  sodium  cellulose 
xanthate,  a  brownish  plastic  solid,  which  is  soluble 
in  water,  forming  a  liquid  of  high  viscosity. 

Whether  or  not  the  cellulose  xanthate  will  form 
a  solution  which  can  be  used  for  the  production  of 
threads  depends  largely  on  the  exact  amount  of 
oxidising  action  to  which  the  alkali  cellulose  is  sub- 
mitted ;  this  is  in  any  case  very  small,  but  it  causes 
an  alteration  in  the  molecular  arrangement  of  the 
cellulose,  and  determines  whether  the  xanthate 
when  mixed  with  water  is  a  stiff  gel  or  a  liquid  less 
viscous  than  glycerin ;  the  chemical  difference 
between  these  two  conditions  cannot  be  stated,  but 
the  physical  differences  are  most  marked. 

This  oxidation  has  been  generally  effected  by  ex- 
posure to  the  atmosphere,  and  at  the  ordinary  tem- 
perature— say  20°  C. — the  process  may  take  four 
days.  If  oxygen  is  introduced  by  other  means — 
such  as  by  treatment  with  peroxides  or  hypo- 
chlorite— this  time  may  bo  reduced  in  proportion  to 
the  activity  of  the  oxidising  agent  employed.  For 
instance,  1%  of  sodium  peroxide  added  to  the 
caustic  soda  solution  used  to  produce  the  alkali 
cellulose  results  in  a  sufficient  oxidation  taking 
place  during  a  steeping  period  of  about  5  hrs. 

Whichever  method  of  oxidation  is  employed — ex- 
posing to  air  after  the  formation  of  alkali  cellulose, 
or  oxidising  while  still  in  the  caustic  soda  solution — 
the  process  can  be  greatly  accelerated  by  the  use 
of  suitable  catalysts.  These  catalysts  are  generally 
oxides  or  hydroxides  of  metals  which  exist  in  two 
states  of  oxidation,  e.g.,  iron,  nickel,  cobalt, 
cerium,  vanadium,  mancam  so.  Tho  catalyst  is 
applied  either  by  first  impregnating  the  cellulose 
with  a  salt  of  the  metal,  or  by  suspending  the 
hydrated  oxide  in  a  fine  state  of  division  in  the 
Wtio  soda  solution  j  as  an  example,  sheets  of  wood 
pulp  may  be  soaked  in  a  solution  of  nickel  sulphate 
containing  0'33%  nickel  oxide  and  then  pressed  to 
li  a  weight  that  they  contain  0-25%  of  nickel 
oxido  and  dried.  The  sheets  of  pulp  are  then 
Bteeped  in  caustic  soda  of  the  usual  strength,  con- 
taining in  addition  about  0'8%  of  sodium  peroxide. 
Immersion  for  I  hr.  under  those  circumstances  will 
produce  the  required  change  in  the  cellulose,  which 
would  have  taken  four  or  five  hours  without  the 
catalyst  to  accelerate  the  oxidation.  The  same  sort 
of  effect  is  obtained  by  using  iron  solutions  of  suit- 
able strength  and  exposing  the  alkali  cellulose  to 
.Vmospheric  oxidation.  In  this  case  O'l  %  of  FeO 
will  accelerate  the  process,  so  that  it  takes  about 
one-fourth  of  the  normal  time.  The  amount  of 
change  which  takes  place,  and  which  is  indicated  by 
the  viscosity  of  the  xanthate,  is  proportional  to  the 


amount  ul  oxygen  absorbed,  and  does  not  depend  on 
i  he  state  of  the  oxygen,  t.e..  whether  it  be  free 
atmospheric  oxygen  or  combined,  for  example, 
either  ■■  hypochlorite  or  peroxide.  As  far  as  is- 
known,  these  variations  only  affect  the  rate  of 
reaction,  which  is,  of  course,  greatly  dependent  on 
the  presence,  natore,  and  quantity  of  catalyst,  if 
uw.  employed. 

The  effect  of  the  catalyst  in  a  heterogeneous 
system  of  this  typo  depends,  to  a  large  extent,  on 
its  distribution  and  its  fineness  of  division,  so  that 
it  is  difficult  to  give  accurate  relative  values  for 
different  metals.  The  following  figures,  however, 
indicate  the  comparative  effects  of  a  number 
of  metals — applied  under  as  nearly  as  possible 
equal  conditions — in  modifying  tho  molecular 
state  of  the  cellulose: — Without  catalyst,  100; 
nickel,  9;  vanadium,  22;  cobalt,  28;  iron,  33; 
cerium,  42;  manganese,  60;  chromium,  77;  lead. 
200;  manganese  and  lead,  45.  It  will  be  observed 
from  these  figures  that  lead  has  a  negative  value, 
giving  a  figure  greater  than  the  blank.  When, 
however,  it  is  used  in  conjunction  with  manganese, 
tho  effect  of  tho  two  together  is  greater  than  that 
of  manganese  alone.  Apparently,  therefore,  lead, 
although  not  an  oxidising  catalyst  when  used  by 
itself,  acts  as  a  catalytio  accelerator  in  conjunction 
with  manganese. 

Discussion. 

Dr.  E.  B.  Maxted  observed  that  in  the  hydro- 
genation  of  oils  it  was  easier  to  measure  the  absorp- 
tion of  hydrogen  than  to  ascertain  the  iodine  value 
of  the  oil.  With  the  rate  of  the  shaker  constant  the 
curves  were  quite  smooth.  Tho  method  might  be 
applied  to  the  oxidation  of  cellulose. 

Dr.  D.  F.  Twiss  enquired  concerning  the 
evidence  as  to  the  relationship  between  viscosity 
and  oxidation;  with  rubber  there  was  no  such 
simple  connection.  On  what  experiments  was  the 
assumption  as  to  the  proportionality  between  the 
extent  of  chemical  action  and  that  of  the  physical 
change  in  cellulose  actually  based  ? 

Mr.  Wn-soN  pointed  out  that  tho  difference  in 
viscosity  was  tho  measure,  more  or  less  direct,  of 
the  molecular  change  of  the  cellulose,  and  that 
change  had  been  correlated  with  the  actual  absorp- 
tion of  oxygen,  and  the  corresponding  viscosities 
had  been  obtained  in  a  parallel  set  of  experiments 
on  a  larger  scale.  The  figures,  while  not  the  actual 
direct  measure  of  the  activity,  were  fair  in  a  com- 
parative sense,  and  placed  the  metals  approximately 
in  the  right  order.  The  fineness  of  division  of  the 
metallic  compounds  had  considerable  effect.  The 
method  employed  was  similar  to  that  suggested  by 
Dr.  Maxted.  It  was  not  necessary  in  the  case  of 
cellulose  to  have  shaking,  because  the  material  was 
very  open  and  exposed  a  large  surface  to  the  action 
of  the  oxygen. 


London    Section. 

Meeting  held  at  Burlington  House  on  April  12,1920. 

MR.   JUT.TAN  L.   BAKER  IN  THE  CHAIR. 

THE  FERTILISING  VALUE  OF  SEWAGE 
SLUDGES. 

BY   WINIFRED  E.   BRENCHLEY  AND  E.  HANNAFORD 

RICHARDS. 

(Bothamsted  Experiment  Station.) 
The  sewage  sludges  produced  by  the  usual 
methods  of  tank  treatment  have  never  been  highly 
valued  as  manure.  As  a  rule  farmers  within  easy 
reach  of  the  works  have  been  willing  to  take  the 
sludge  when    thev   could    get   it  without   payment, 
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but  in  many  places  the  local  authorities  have  had 
to  pay  for  its  disposal  by  burial,  burning,  or  other 
means.  In  a  few  cases  where  the  sludge  is  pre- 
pared specially  for  sale  as  a  fertiliser  and  is  put 
on  the  market  in  a  convenient  form,  no  difficulty  is 
experienced  in  disposing  of  it  at  a  price  which  at 
any  rate  pays  the  cost  of  manufacture. 

That  the  farmers  are  right  in  their  low  estimate 
of  the  manurial  value  of  sewage  sludge  in  the  forms 
generally  available  is  shown  by  the  results  of  many 
field  trials  designed  to  test  the  fertilising  con- 
stituents of  sludge  in  comparison  with  equivalent 
amounts  of  artificial  manures.  The  most  complete 
series  of  trials  was  made  under  the  auspices  of 
the  Royal  Commission  on  Sewage  Disposal  about 
twelve  years  ago.* 

Seven  types  of  sludges  produced  by  various 
Ziethods  of  settlement  or  chemical  precipitation 
ihowed  practically  no  manurial  value  when  applied 
to  mangolds,  turnips,  and  hay  crops  on  farms  in 
England  and  Wales.  Further,  pot  culture  experi- 
ments with  wheat  carried  out  by  Dr.  Voelcker  at 
the  Woburn  Station  of  the  Royal  Agricultural 
Society  gave  a  maximum  increase  over  the  un- 
manured  pot  of  only  15%.  Some  of  the  sludges 
gave  negative  results.  The  samples  giving  the  best 
yields  contained  large  amounts  of  lime  added  to 
facilitate  pressing  into  cake.  Dr.  Voelcker  re- 
ported that  none  of  the  sludges  was  worth  10s.  per 
ton  to  the  farmer. 

Although  there  is  no  doubt  that  the  nitrogen,  by 
far  the  most  valuable  constituent  in  sewage  sludge, 
is  mostly  present  in  a  form  very  difficult  ofdigestion 
by  the  soil  organisms,  it  may  be  argued  that  the 
field  trials  of  the  kind  just  mentioned  did  not  give 
the  sewage  sludges  a  fair  chance.  It  is  unreason- 
able to  compare  the  effect  of  nitrogen  in  a  substance 
like  sewage  sludge,  to  be  obtained  for  the  asking, 
with  equal  amounts  of  nitrogen  in  the  form  of 
ammonium  sulphate,  or  sodium  nitrate  costing  £21 
per  ton.  A  much  better  comparison  can  be  made 
with  farmyard  manure  if  both  sludge  and  dung 
are  applied  at  the  same  rate  of  dry  matter  per  acre. 
Thus  a  dressing  of  10  tons  of  farmyard  manure 
(20%  dry  matter)  should  be  compared  with  4  tons 
of  sludge  (50%  dry  matter).  Tested  in  this  way 
over  a  complete  rotation  the  sewage  sludge  would 
probably  show  a  small  increase  over  the  unmanured 
plots,  but  far  below  that  given  by  the  dung.  Giving 
every  possible  chance  to  the  sludge  it  must  be  ad- 
mitted that  it  is  of  little  value  to  the  farmer. 

Within  the  last  ten  years  at  least  two  new 
methods  of  sewage  treatment  have  been  introduced, 
viz.,  slate  beds  and  activated  sludge.  Both  these 
processes  yield  sludges  of  definite  manurial  value, 
as  is  clearly  shown  by  the  experiments  described 
below. 

As  regards  activated  sludge  the  process  as  a 
practical  method  of  sewage  purification  is  hardly 
yet  out  of  the  experimental  stage,  but  the  claims 
made  for  its  fertilising  value  appear  to  be 
thoroughly  justified,  and  the  present  results  merely 
confirm  tests  made  elsewhere.2 

In  the  case  of  the  sludge  from  slate  beds, 
although  this  has  been  recognised  as  superior  to 
the  ordinary  tank  sludges.3  we  are  not  aware  that 
any  quantitative  tests  of  its  manurial  value  have 
been  published.  This  material  is  decidedly  inferior 
to  activated  sludge  as  a  fertiliser,  but,  since  it  is 
produced  without  the  cost  of  air  compression  or 
agitation,  and  can  be  easily  dried,  it  is  by  no  means 
to  be  despised.  On  the  other  hand,  it  must  be  re- 
membered that  the  slate  bed  effluent  requires  fur- 
ther treatment  on  filters  in  order  to  reach  a  degree 


(1)  Royal  Commission  on  Sewage  Disposal.  5th  Report. 
Appendix  Vm.  (1908). 

(2)  Ardem  and  Lockett.  J.,  1914,  523,  1122 ;  1915,  937. 
Bartow  and  Hatfield.  J.  Ind.  Eng.  Cheni.  1916,  8,  17  ;  Jfasmith 
and  McKav.  ibid.,  1918,  10.  339. 

(3)  Mumford,  J.  Bd.  Agric.  1916.  23  (2). 


of   purity   comparable   with   that   attained   by   the 
activated  sludge  process  in  one  operation. 

It  has  long  been  known  that  the  suspended  matter 
washed  out  from  percolating  filters — so-called 
humus — is  an  excellent  manure.  It  resembles 
activated  sludge  in  many  ways  and  forms  a  useful 
"  starter  "  for  the  more  rapid  production  of  this 
material  from  the  suspended  matter  in  raw  sewage. 
One  feature  common  to  all  three  types  of  solid 
residue,  viz.,  slate-bed  sludge,  filter  "  humus,"  and 
activated  sludge,  is  that  they  are  produced  under 
aerobic  conditions  of  increasing  thoroughness  in 
the  order  given.  On  the  other  hand,  the  old  tank 
sludges  tested  by  the  Sewage  Commission  were  all 
essentially  anaerobic  sludges,  varying  only  in  the 
time  they  had  been  allowed  to  remain  on  the  tank 
bottoms  from  which  air  is  practically  excluded.  It 
seems  probable  that  the  access  of  air  combined  with 
the  presence  of  suitable  surfaces  for  the  deposition 
of  colloids — another  feature  common  to  the  slate 
bed,  percolating  filter,  and  activated  sludge 
methods — are  the  factors  which  produce  the  marked 
increase  in  manurial  value  of  these  sludges  com- 
pared with  the  older  tank  deposits. 

Chemical  analyses  of  sludges. 

The  samples  of  sludge  used  in  these  experiments 
were  (1)  activated  sludge  (Withington)  and  (2)  slate 
bed  sludge  (Harpenden).  The  activated  sludge  was 
supplied  by  Dr.  Ardern  from  the  continuous  flow 
plant  at  Withington,  Manchester.  It  was  fairly 
well  divided  and  in  good  condition  for  applying  to 
the  soil.  The  Harpenden  sample  came  from  a  heap 
of  air-dried  sludge  taken  from  the  settling  tanks 
which  intercept  the  suspended  solids  washed  out 
from  the  slate  beds,  the  effluent  passing  on  to  the 
percolating  filters.  An  analysis  of  pressed  cake 
from  precipitation  tanks  at  Dorking  is  added  for 
comparison. 


Sludge.  Activated. 
o/ 

Moisture          7-26 

Organic  matter          . .         . .  76-72 

Inorganic  matter  (grit)        . .  16-02 

Calculated  on  the  sludges  dried  at  100°C. 

Nitrogen          709      . 

Phosphoric  acid         . .         . .  3-82      . 

Potash 112     . 


Slate         Precipita- 
bed%.         Hon.  %. 

55-65  . .      87-67 

20-76  . .      24-81 

23-59  . .     37-52 


2-63 
0-34 
0-08 


0-89 
0-66 
0-07 


The  nitrogen  is  by  far  the  most  valuable  con- 
stituent in  the  sludges.  Six  of  the  usual  tank 
sludges  tested  by  the  Sewage  Commission  for 
manurial  value  contained  an  average  of  1'22  N. 
The  slate  bed  and  activated  sludges  are  from  2  to 
6  times  as  rich. 

To  estimate  the  probable  manurial  effect  of  the 
nitrogen,  its  quality  must  be  considered  as  well  as 
its  total  amount.  In  ordinary  tank  sludges  the 
bulk  of  the  nitrogen  is  of  an  insoluble  type,  quite 
useless  to  plants  and  very  difficult  of  digestion  by 
the  soil  organisms,  whose  function  it  is  to  convert 
the  insoluble  residues  into  soluble  plant  food.  The 
best  way  to  determine  the  quality  as  distinct  from 
the  quantity  of  nitrogen  is  to  see  how  much  of  it  is 
converted  into  nitrate  when  the  manure  is  allowed 
to  decompose  in  the  soil. 

Nitrification  experiments  were  made  with  both 
sludges  in  comparison  with  dried  blood,  the 
manures  being  added  at  the  rate  of  60  parts  of 
nitrogen  to  1,000,000  of  soil. 

Nitrogen  as  nitrates:   Pts.  per  million  of  dry  soil. 


Soil  only 

Soil  +  slate-bed  sludde 
Soil  -f  activated  sludge 
Soil  +  dried  blood 


At, 

After 

After 

After 

start 

32  days 

106 

200 

days 

days 

..   7-3 

.  10-7    . 

17-5    . 

.    16-8 

..   7-3 

.  18-0    . 

331    . 

.    33-2 

..   7-3 

.  32-3    . 

560    . 

.    60-9 

..  7-3 

.   34-0 

77-6    . 

.    75-2 

Both  the  sewage  sludges  thus  contained  nitrogen 

in  a  form  capable  of  nitrification,  but  there  is  a 

I    great  difference  in   the  proportion    of    the    total 
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nitrogen    available   in   the  two   samples.       In    15 

weeks  96%  of  the  nitrogen  in  Harpenden  slate-bed 

.^ludni-  is  converted  into  nitrate.     In  the  same  time 

:   the  Withington  activated  sludge  has  been 

nitrified,  and  the  action  continues  slowly  up  to  200 

I  dried  blood  was  taken  as  a  check  on  the 

nitrifying  power   of   the  particular  soil   used.     It 

ed  normally  m  the  whole  of  ite  nitrogen  was 

nitrified  m  16  » 

Evidently  both  kinds  of  sludge  have  manorial 
value.  The  pot  culture  experiments  described 
below  show  that  the  crop  increases  induced  by  the 
sludges  are  roughly  proportional  to  the  availability 
of  the  contained  nitrogen  as  found  in  the  nitrifica- 
tion experiments. 

Pot  experiments  were  carried  out  in  triplicate  in 
glazed  earthenware  pots.  The  soil  chosen  for  uso 
was  poor,  in  order  that  the  response  to  the  manures 
applied  should  be  sharply  marked,  and.  as  it  was 
rather  heavy  and  inclined  to  clog,  an  admixture  of 
10%  of  sand  was  made.  Each  pot  contained  35'4  lb. 
of  soil,  to  which  was  added  in  every  case  16  g. 
superphosphate,  8  g.  potassium  sulphate,  and  160  g. 
calcium  <  arbonate.  Nitrogenous  manures  were 
then  added  as  follows:  — 

Pots  37-39. — No  nitrogenous  manures  added. 
(Control.) 

Pots  40-42. — 16  g.  sodium  nitrate. 

Pots  43-45.— 41'6  g.  activated  sludge,  containing 
the  same  amount  of  nitrogen  as  16  g.  sodium 
nitrate. 

I"  18  1Q. — 219"6  g.  activated  sludge,  contain- 
ing six  times  the  amount  of  nitrogen  in  16  g. 
sodium  nitrate. 

Pots  49-51. — 116  g.  slate-bed  sludge,  containing 
half  the  amount  of  nitrogen  in  16  g.  sodium 
nitrate. 

Pots  52-54. — 232  g.  slate-bed  sludge,  containing 
the  same  amount  of  nitrogen  as  16  g.  sodium 
nitrate. 

(Owing  to  the  low  nitrogen  content  of  Harpenden 
sludge  it  was  not  possible  to  apply  it  in  the  pro- 
portion of  6:1  of  nitrogen  added  as  sodium  nitrate.) 

First  crop. 

Barley  was  sown  on  April  24,  1918,  with  Beeds 
graded  between  004  and  O'Oo  g.  Ten  seeds  were 
sown  per  pot,  but  as  soon  as  the  seedlings  were 
about  2  inches  high  they  were  thinned  out,  leaving 
the  five  strongest  in  each  case.  Observations  were 
made  throughout  the  growing  period,  and  at  the 
close  of  the  experiment  (August  15)  the  plants  were 
rut.  the  ears  separated  from  the  straw,  and  the 
jr.  .11  freights  of  both  recorded.  The  crop  was 
ttwa  placed  in  a  drying-room  at  about  90°, 
and,  when  thoroughly  dry,  the  weights  were  again 
taken. 

Growth  noted. 

37-39.  Control.  The  plants  grew  well  from  the 
first,  the  colour  of  the  leaves  being  a  yellowish- 
greon.  After  two  months'  growth  they  began  to 
look  unhappy  as  if  they  wore  starving,  for  the 
lower  loaves  were  dying  and  the  tips  of  the  upper 

were  shrivelling.  This  phase  passed  in  about 
a  week,  though  the  colour  remained  very  pale,  and 
very  soon  after  this  the  ears  began  to  emerge  from 
their  Bhoaths,  earlier  than  in  any  of  the  other  pots, 
all  of  which  had  received  nitrogenous  manure.  At 
the  time  of  cutting  the  plants  were  very  tall  and 
erect. 

nitrate.  Within  a  month  from 
loving  these  plants  were  stronger  and  darker  than 
the  controls,  and  before  long  they  began  to  tiller 
strongly         Tho   growth   became   very   strong,    the 

■lore  particularly  broad  and  dark  green,  but 
the  plants  ■  alent  and  rather  flabby,  giving 

the  impression   that  they  would  lodge  easily.     As 
time  wi  nt   on   they  hecame  markedly  shorter  than 

•  ntrols  and  the  ears  were  much  later  in 
emerging   from   their   sheaths,    as   the  nitrogenous 


1st  Crop — Barley. 


NO 

Activated         mate  bed 

Wtrate  of 

manure. 

sludge.              sludge. 
Increase  of  dry  matter  In  crop : 

soda. 

85                     22 
Fig.  1. 

61  per  cent 

2nd  Crop — Mustard. 


Increase  of  dry  matter  in  crop  : 

105  16  473  per  cent. 

Fig.  2. 

2nd  Crop — Mustard. 

Heavy  dressings 


No  Activated  Slate  bed         Nitrate  of 

manure.  sludge.  sludge.  soda. 

Increase  of  dry  matter  In  crop : 
_  940  79  473  per  cent. 

Fig.  3. 

c2 
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manuring  tends  to  lengthen  the  period  of  growth 
and  to  delay  maturity. 

43—18.  Activated  sludge.  The  plants  receiving 
an  equivalent  dressing  of  nitrogen  (pots  43-45)  re- 
sembled the  sodium  nitrate  plants  very  closely  from 
the  beginning  to  the  end  of  the  experiment — so 
closely  that  it  would  have  been  difficult  to  draw  a 
distinction.  Those  with  a  six-times  dressing  of 
nitrogen  were  also  very  similar,  but  at  times  during 
growth  they  gave  the  impression  of  being  heavier 
than  either  those  with  sodium  nitrate  or  a  single 
dressing  of  sludge,  an  impression  that  was  borne 
out  by  the  weights  after  cutting. 

49-54.  Slate-bed  slvdge.  The  plants  all  through 
were  in  striking  contrast  to  those  grown  with  acti- 
vated sludge.  The  type  of  growth  resembled  that 
of  the  controls  (37 — 39),  being  upright,  with  few 
tillers  and  pale  yellowish-green  ieaves,  maturing 
much  earlier  than  the  plants  with  sodium  nitrate  or 
activated  sludge.  The  Harpenden  sludge  plants 
certainly  looked  better  than  the  controls,  and  at 
the  time  of  harvesting  those  with  the  full  dressing 
of  sludge  (pots  52-54)  were  a  little  shorter  and 
darker  than  those  with  the  half-dressing. 


still  growing  vigorously,  and  it  is  certain  that  some 
considerable  amount  of  extra  dry  matter  would 
have  entered  into  the  grain  if  it  had  been  pos- 
sible to  carry  the  plants  on  longer.  The  un- 
manured  plants  and  the  slate-bed  sludge  plants 
seemed  to  have  reached  much  the  same  stage  of 
development,  so  that  while  the  sludge  did  not  affect 
the  rate  of  maturing  or  the  type  of  growth,  it 
caused  a  very  considerable  increase  in  crop,  amount- 
ing to  22%  of  the  fresh  weight  and  31%  of  the  dry 
weight,  an  appreciable  difference  outside  the  limits 
of  experimental  error.  From  this  point  of  view, 
therefore,  the  slate-bed  sludge  proved  to  be  quite 
a  useful  source  of  nitrogen,  although  unit  for  unit 
the  increase  was  considerably  less  than  with  sodium 
nitrate  or  activated  sludge.  The  half  dressing  of 
sludge  (pots  49-51)  gave  plants  that  were  very 
similar  to  those  with  the  full  dressing,  except  that 
the  proportion  of  dry  matter  was  somewhat  lower 
in  both  straw  and  ears. 

Second  crop  (for  residual  effect  of  sludge.) 

The  day  after  the  barley  crop  had  been  removed 
the  soil  in  the  pots  was  thoroughly  stirred  up  and 
mustard  was  sown.     The  seeds  soon  germinated  and 


Average  weights  of  barley  plants  from  three  pots. 


Pots. 

Green  weight. 

Dry  weight. 

increase 

over 

control 

dry 

m.itter. 

%  Dry  In  green. 

Straw. 
8- 

1 

Ears.          Total 

g.               8- 

Straw. 
8- 

Ears. 
8- 

Total. 

8. 

Straw. 

Ears. 

Total. 

Control         ..           ..   |     87-39 

56-80 

20-20     1     77-00 

2405 

11-27 

35-32 

— 

42-44 

55-78 

45-86 

Sodium  nitrate          . .   !     40-42 

97-67 

30-32      1  127-99 

38-13 

1503 
19-90 

53-46 

5112 

89-35 

49-58 

41-77 

Activated  sludge       . .        43-45 
(1  equiv., 

88-88 

34-82          123-70 

38-30 

68-20      |     64-77 

4309 

67-15 

47-04 

Actltvated  sludge     ..  1     46-48 
(6  equlv. 

119-48 

3405        153-53 

48-45 

19-28 

67-73          91-74 

40-53 
41-35 

56-63 

44-13 

Slate  bed  sludge      . .       49-51 
(J  equlv.) 

65-18 

2718          92-36      :     26-95 

16-05 

4300          21-75 

1 

69-04 

46-44 

Slate-bed  sludge        . .  .     52-54 
(1  equiv.) 

0905 

25-48      |     94-53          30-45 

1610 

46-55      ,     31-80 

44-11 

63-19 

49-26 

A  comparison  of  the  average  weights  of  plants 
grown  with  similar  amounts  of  nitrogen  applied  as 
Bodium  nitrate,  activated  sludge,  and  slate-bed 
sludge  respectively  shows  a  remarkable  agreement 
between  the  results  of  the  first  two  treatments  and 
a  marked  falling  off  in  the  case  of  the  slate-bed 
sludge.  With  sodium  nitrate  and  activated  sludge 
the  total  green  weights  of  the  plants  were  prac- 
tically the  same,  but  the  sludge  plants  had  the 
heavier  ears  and  the  lighter  straw.  The  dry 
weights  show  that  a  larger  proportion  of  water  is 
present  when  the  nitrogen  is  applied  as  sodium 
nitrate,  the  percentage  of  dry  matter  in  green 
being  47"0%  with  activated  sludge  and  only  41'8% 
with  nitrate.  So  far,  then,  as  bulk  of  crop  and 
percentage  of  dry  matter  are  concerned,  the  acti- 
vated sludge  compares  most  favourably  with  the 
more  usual  nitrogenous  dressing,  giving  what  was 
practically  an  equal  return  for  each  unit  of 
nitrogen  applied.  The  use  of  six  times  the  amount 
of  sludge  gave  a  further  increase  of  crop,  both  in 
green  and  dry  weight,  but  this  increase  was  by  no 
means  commensurate  with  the  extra  expense  of  the 
very  heavy  dressing.  • 

Slate-bed  sludge,  on  the  other  hand,  gives  a  less 
marked  result,  though  the  increase  over  the  un- 
manured  plots  is  considerable.  The  amount  of  dry 
matter  in  the  ears,  moreover,  is  higher  than  that 
in  the  sodium  nitrate  plots,  but  this  may  be  partly 
due  to  the  inevitable  difference  in  maturity  at  the 
time  of  harvesting.  The  slate  bed  sludge  plants 
were  fully  developed,  and  it  is  probable  that  the 
passing  of  food  material  into  the  grain  had  come 
to  an  end,  so  that  the  dry  weight  would  not  increase 
further.  The  ears  of  the  sodium  nitrate  plants 
were  not  nearly  so  far  advanced,  the  plants  were 


in  a  fortnight  were  thinned  out  to  five  per  pot, 
no  differences  between  the  pots  being  then  notice- 
able. The  plants  were  grown  for  about  three 
months  before  cutting. 

37-39.  Control.  The  plants  did  not  make  much 
growth  but  remained  short  and  stocky  and  soon 
showed  signs  of  starvation,  while  the  lower  leaves 
turned  yellow  and  died  off.  These  were  the 
smallest  plants  all  through  the  experiment. 

40-42.  Sodium  nitrate.  The  plants  soon  ran 
ahead  and  became  tall  and  sappy,  outdistancing  all 
others  except  those  with  a  six-times  dressing  of 
activated  sludge.  Nevertheless,  a  fortnight  before 
cutting  the  lowest  leaves  were  turning  yellow,  and 
at  the  close  many  of  these  leaves  had  died  off  and 
a  good  many  more  just  above  were  quite  yellow.  In 
spite  of  this  all  the  upper  leaves  were  very  dark, 
and  the  plants  were  the  only  ones  of  the  series  that 

43-48.  Activated  sludge.  The  plants  with  the 
single  dressing  resembled  those  with  the  single 
dressing  of  slate-bed  sludge.  They  were  rather 
better  than  controls,  hut  the  lower  leaves  had  died 
off  and  growth  was  much  behind  that  with  sodium 
nitrate  or  the  heavier  dressing  of  activated  sludge. 
In  the  latter  case  the  plants  were  exceedingly 
strong  from  the  beginning,  and  at  the  end  they 
were  hefty  plants  with  very  dark  green  leaves 
throughout,  as  even  the  lowest  leaves  showed 
hardly  any  trace  of  dying  off.  This  set  stood  out 
markedly  from   all  the  rest. 

49-54.  Slate-bed  sludge.  As  stated  above,  with 
the  single  dressing  the  plants  resembled  those  with 
a  single  dressing  of  activated  sludge,  but  the  re- 
sidual effect  of  the  half-dressing  was  much  less 
marked,  and  the  plants  did  not  look  very  much 
ahead  of  the  controls. 
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Average  weight  of  mustard  plants  from  three  pots. 


PoU. 


%  In- 
crease In 
Gre«n         Dry     %  dry     dry  wt. 
wt.  g.      wt.  g.  In  green     over 
control 


Control 

Sodium  nitrate 
Acilv«u-d  kludge 

(1    f'lUlv.) 
Activated  •luitge 

(6  c<, 
3UU>-bed  ilud^ 

()   equlv.l 

SUte-bed  -Judge 
(1  equlv.i 


37-39 

40-4:: 

S0'63 

11797 

8-23 

1504 
15-64 

43-45 

447 

6-63 

14-92 

40-18 

296-57 

3358 

11-34 

4»-Sl 

1841 

3-75 

12-94 

52-S4 

4217 

5-78 

13-77 

4734 
105-3 

939-7 
161 
7B-0 


From  tho  above  table  and  from  the  comparison  of 
the  growing  plants  it  is  clenr  that,  while  single/ 
dressings  of  slate-bed  and  activated  sludges  hud  a 
certain  residual  manunal  value  in  these  experi- 
.  the  actual  increase  of  crop  was  not  of  any 
great  significance.  Sodium  nitrate,  however,  in 
similar  dressing  left  a  considerable  amount  of  avail- 
able plant  food,  which  was  more  than  doubled  with 
the  heavy  dressing  of  activated  sludge.  In  the 
latter  case  the  water  content  of  the  mustard  plants 
was  very  high,  much  higher  than  with  sodium 
nitrate  or  the  lighter  dressing  of  sludge. 

From  the  results  of  the  foregoing  experiments  it 
is  rl.\ir  that  activated  sludgo  has  a  very  real 
manuri;il  value  by  reason  of  its  relatively  high  con- 
tent of  nitrogen  in  a  readily  available  form.  The 
S radical  difficulty  of  drying  the  sludge  containing 
}%  of  water  as  it  comes  from  the  settling  tanks 
has  yet  to  be  overcome,  but  if  an  economic  drying 
process  can  bo  found  activated  sewage  sludge  pro- 
mises to  become  a  valuable  manure  for  the  farmer 
and  market-gardener. 

There  are  comparatively  few  sewage  works  of  any 
size  where  slate  oeds  are  in  use.  However,  it  may 
be  worth  noting  that  sludge  from  these  beds  has  a 
definite  manurial  value  and  deserves  the  attention 
of  farmers  and  gardeners  wherever  it  is  available. 

Discussion. 

Dr.  S.  U ideal  said  that  the  most  remarkable 
feature  in  the  results  given  was  the  phosphorus  and 
potash  content  of  the  Withington  activated  sludge. 
Calculated  on  the  dry  matter  it  contained  no  less 
than  1*12%  of  potash,  whereas  the  other  sludges 
referred  to  contained  only  0'08%.  How  could  the 
presence  of  this  high  percentage  of  potash  bo  ac- 
counted for?  The  activated  sludge  also  contained 
3%  of  phosphoric  acid,  whilst  the  others  contained 
anal]  quantity.  These  figures  might  account 
for  the  fact  that  activated  sludgo  was  a  better 
fertiliser  than  the  others,  quite  apart  from  its 
nitrogen  content.  On  the  other  hand,  it  was  known 
that  with  all  these  sludges  the  difficulty  in  getting 
the  fertilising  value  in  an  available  form  was  largely 
due  to  the  presence  of  oils  and  fats  in  the  sludge. 
Perhaps  distillation  of  the  sludgo  would  be  resorted 
to,  espc  i.illy  when  it  could  be  got  with  such  a  low 
water  content  as  7%  as  had  been  shown  in  the 
paper.  During  the  war  he  had  suggested  that  the 
soluble  nitrogen  of  sewage  might  be  a  useful  source 
of  nitrate  for  explosives  purposes,  and  he  had  made 
some  calinlations  which  showed  that  it  would  bo 
possible  to  recover  the  soluble  nitrate  from  filter 
beds  if  they  wire  allowed  naturally  to  evaporate  in 
large  i  lass  areas  protected  from  the  rain — 

t,  by  imitating  tho  conditions  that  obtained 
in  Chili.  India,  and  elsewhere.  If  it  were  possible 
to  convert  tho  whole  of  the  nitrogen  in  sewage  into 
nitrate  nnd  then  evaporate  the  water  from  the 
filtrate,  this  would  produce  a  most  useful  stimulant 
and   f.-r T  il  t  -.  r   for  plant  growth. 

Mr.  John  Hrcnta  said  that  sewage  sludge  could 
be  completely  dried  by  spreading  it  in  thin  layers 


and  protecting  it  from  the  rain  ;  it  could  then  easily 

be  ground. 

.Mr.  K.  II.  Sams  said  that  tho  fertilising  value  of 
the  residue  from  tho  distillation  of  sludge  was  very 
.small;  it  only  contained  0'7%  of  ammonia,  and  the 
organic  matter  had  been  destroyed.  Tho  trials 
carried  out  at  Rothamsted  might  have  been  supple- 
mented by  including  a  sewage  sludgo  as  pumped 
from  settling  tanks  on  to  the  land. 

Mr.  W.  T.  Lockett  agreed  that  it  might  bo  ad- 
vantageous to  subject  activated  sludge  to  some  pro- 
cess of  distillation  to  obtain  oils,  ammonium  sul- 
phate, and  other  compounds. 

Dr.  H.  T.  Calvert  (Ministry  of  Health)  said  that 
sewage  sludges  could  be  divided  into  half  a  dozen 
or  moro  classes.  There  were  chemical  or  precipi- 
tated sludges,  sludges  with  trade  waste,  sludges 
with  a  high  percentage  of  grease,  and  those  with 
little  or  none.  A  process  was  in  successful  operation 
at  Huddersfield  in  which  the  grease  was  extracted 
from  sewage  sludge  by  means  of  a  solvent,  and  the 
resulting  sludge  was  then  sold  as  a  fertiliser.  This 
involved  drying  by  heat,  thus  destroying  plant 
seeds  in  the  sludgo,  and  he  was  hopeful  that  the 
activated  sludgo  could  be  subjected  to  a  similar 
process.  He  rather  looked  to  that  solution  than  to 
distillation.  A  feature  of  the  experiments  described 
in  tho  paper  was  the  largo  amount  of  activated 
sludge  used  in  one  pot  experiment;  that  suggested 
to  him  that  wo  were,  perhaps,  not  proceeding  on 
quite  the  right  lines  in  speaking  of  tho  sludge  being 
dependent  entirely  on  its  nitrogen  content  for  its 
fertilising  value.  The  nature  of  the  soil  ought  to 
be  taken  into  account,  and  experiments  should  bo 
made  in  altering  the  nature  of  tho  soil. 

Mr.  Richards,  in  reply,  said  that  the  high  con- 
tent of  potash  in  the  Withington  sludge  was  cer- 
tainly very  striking.  The  figures  of  analyses  mado 
at  Rothamsted  agreed  very  closely  with  those  given 
by  Dr.  Ardern  as  typical  for  this  sludge.  Other 
samples  had  been  analysed  at  Withington,  and  the 
results  showed  that  the  sludge  there  did  contain 
a  high  percentage  of  potash.  At  tho  same  time, 
he  was  at  a  loss  to  understand  why  it  was  so  high 
compared  with  other  sludges.  On  tho  other  hand, 
he  thought  there  was  some  possibility  of  an  ex- 
planation being  forthcoming  of  the  high  content  of 
phosphorus.  There  was  a  sulphur  cycle  and  a 
phosphorus  cycle  as  well  as  a  nitrogen  cycle,  but 
very  little  attention  had  been  paid  to  the  two 
former,  and  it  was  possible  that  the  phosphorus, 
passing  from  the  inorganic  to  the  organic  form, 
might  contribute  in  the  same  way  as  nitrogen  pro- 
bably did,  to  increase  the  phosphorus  content  of  the 
sludge.  The  pot  culture  experiments  described  in 
the  paper  were  only  a  preliminary  to  a  fairly  largo 
piece  of  work  which  had  been  planned  out  at 
Rothamsted  under  Dr.  Russell's  direction.  They 
were  trying  not  merely  to  find  out  the  fertilising 
value  of  samples  of  activated  and  other  sludges,  but 
they  were  producing  activated  sludge  in  sufficient 
quantities  to  test  it  on  tho  Rothamsted  experimen- 
tal farm.  Laboratory  experiments  were  also  in 
hand  from  which  they  hoped  to  get  information 
as  to  where  the  large  amount  of  nitrogen  in  activ- 
ated sludge  came  from  ;  was  it  due  to  the  fixation 
of  atmospheric  nitrogen,  as  had  been  suggested  in 
some  quarters,  or  was  it  derived  from  the  ammonia 
in  the  sewage?  With  regard  to  the  possibilities  of 
distillation,  that  was  largely  an  engineering  pro- 
position with  which  he  was  not  competent  to  deal. 
The  de-watering  problem  had  not  yet  been  solved, 
and  it  was  a  very  serious  one.  In  the  case  of  the 
little  plant  at  Harpenden,  the  works  were  excavated 
out  of  the  solid  chalk.  By  making  a  lagoon  in  the 
chalk  and  pumping  tho  sludge  into  it  under  a 
waterproof  cover  he  had  been  able  to  get  tho  sludge 
into  a  spadeable  condition  in  about  a  fortnight, 
i.e.,  15%  of  dry  matter.  In  that  state  it  could  be 
carried  on  a  farm  cart,  but  beyond  that  it  did  not 
yield  its  water  very  readilv.     With  regard  to  the 
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residual  value  of  the  sewage  sludges  when  applied 
in  heavy  dressings,  the  pot^culture  experiments 
were  not  comparable  with  actual  operations  on  the 
farm.  The  pots  were  kept  in  a  glass-house  protected 
from  rain,  and  leaching  did  not  take  place.  The 
only  water  was  that  given  when  it  was  required, 
so  that  the  results  were  rather  better  than  would  be 
obtained,  probably,  on  the  farm.  Generally  speak- 
ing, he  thought  that  the  fertilising  constituents 
of  activated  sludge  which  were  not  taken  up  by  the 
first  crop  had  a  reasonable  prospect  of  being  taken 
up  by  the  succeeding  crops. 


Nottingham    Section. 


Meeting  held  on  May  19,  1920. 


MR.  J.  WHITE  IN  THE  CHAIR. 


THE  DELIQUESCENCE  AND  DRYING  OF 
AMMONIUM  AND  ALKALI  NITRATES  AND 
A  THEORY  OF  THE  ABSORPTION  OF 
WATER  VAPOUR  BY  MIXED  SALTS. 

BT  E.  B.  R.  PRIDEAUX,  M.A.,  D.8C,  F.I.C. 

The  application  of  scientific  control  to  the  pro- 
cesses of  drying  and  grinding  salts  will  require  a 
more  complete  knowledge  than  is  at  present  avail- 
able of  the  vapour  pressures  of  the  various  systems 
which  can  be  formed  by  salt  hydrates,  solutions,  etc. 
In  the  case  of  anhydrous  salts,  which  alone  have 
been  considered  in  this  paper,  the  tendency  of  the 
saturated  solution  to  lose  water  to  an  atmosphere 
in  which  the  pressure  of  water  vapour  is  pt  will  be  ;i 
function  of  the  ratio  Pi/p,  p  being  the  pressure  of 
water  vapour  in  equilibrium  with  the  univariant 
system,  salt,  saturated  solution,  vapour  at  a  given 
temperature.  The  application  of  high  drying  tem- 
peratures in  the  hope  of  thereby  increasing  p,  so 
that  it  is  unquestionably  above  p,  while  usually  suc- 
cessful in  this  object  and  in  securing  rapidity  of 
drying,  may,  on  the  other  hand,  be  undesirable  on 
account  of  the  existence  of  transition  points  or 
possibility  of  decomposition  and  on  account  of  the 
cost  of  maintaining  these  higher  temperatures. 
For  each  salt  there  is  probably  an  optimum  tem- 
perature in  determining  which  the  equilibrium 
vapour  pressures  must  be  taken  into  account.  These 
pressures,  pv  as  well  as  those  p  of  the  atmosphere, 
may  conveniently  be  referred  to  that  of  saturated 
water  vapour  ps  at  the  same  temperature,  and  the 
dehydration  tendency  of  the  salt  expressed  as  its 
relative  humidity,  p^lps,  which  is  comparable  to 
the  relative  humidity  pips  of  the  atmosphere.  The 
greater  is  pxlps  the  more  favourable  will  be  the 
conditions  for  drying  the  salt  at  ordinary  tempera- 
tures. If  the  ratio  relative  humidity  of  salt  to  re- 
lative humidity  of  air  (or  p,/p)  is  greater  than  1, 
drying  is  possible,  and  a  suitable  figure  by  which  to 
express  the  speeds  of  drying  would  probably  be  the 
Van't  Hoff  maximum  work  expression  4'57t  log, 
pjp  for  18  g.  of  water.  Similarly,  the  tendency 
to  deliquesce  under  atmospheric  conditions  is  a 
function  of  the  ratio  ps  /p,. 

In  the  determination  of  the  vapour  pressures 
which  will  just  produce  deliquescence  in  the  pure 
nitrates  and  in  a  mixture  at  various  temperatures 
the  kind  co-operation  of  Dr.  R.  M.  Caven  is  grate- 
fully acknowledged. 

Experimental. — The  pressures  of  saturated  solu- 
tions were  measured  by  two  distinct  methods,  i.e., 
by  the  direct  and  the  differential  tensimeter.  The 
former  (the  Johnston  tensimeter)  was  similar  to  that 
used  in  determining  the  pressures  of  saturated 
ammonium  nitrate  above  40°  C.  (J.,  1919,  863  t). 


On  the  whole,  this  method  is  preferable  for  measure- 
ments at  higher  temperatures  or  when  only  a  few 
measurements  are  required  for  each  of  a  series  of 
solutions.  The  differential  tensimeter  is  in- 
dependent of  the  barometric  pressure  and  is  par- 
ticularly well  suited  for  measuring  small  differences 
of  pressure  at  lower  temperatures  at  which  a  long 
time  may  be  required  for  the  attainment  of  equili- 
brium. 

The  Johnston  tensimeters  may  be  in  one  plane, 
although  they  are  often  bent  round  for  convenience 
of  use.  The  differential  tensimeters  were  of  the 
usual  type.  One  bulb  contained  the  saturated 
solution  and  solid  salt,  the  other,  water  or  another 
saturated  solution.  In  all  measurements  the  solu- 
tions were  maintained  at  the  temperatures  until  the 
pressures,  or  pressure  differences,  were  constant, 
and  at  least  for  a  quarter  of  an  hour.  When  the 
manometer  liquid  was  mercury  the  readings  were 
corrected  to  mercury  at  0°  C.  by  the  approximate 
•formula  h  =  h„  (1  -00001733t).  When  it  was  bromo- 
naphthalene  the  heights,  h,  in  cm.  of  bromonaph- 
thalene  were  multiplied  by  the  factor  10D-h13"596, 
D  being  the  previously  ascertained  density  of 
bromonaphthalene  at  the  temperature  in  question. 
The  factor  varies  from  1-108  at  10°  to  1-090  at 
35°  C,  and  the  result  is  in  mm.  of  mercury  at  0°. 

Ammonium  nitrate. 

Table  I. 

Pressures    of    saturated    solutions    of    ammonium 
nitrate. 


Difference 

Temperature 

water  minus 
solution. 

Water. 

Solution. 

Measured 
directly. 

11-6 

300      . . 

10-21 

7-21 

— 

12-2     . . 

— 

— 

— 

71 

16-0     . . . 

4-25       .  . 

12-78 

8-63      . 

_ 

15-9 

— 

— 

— 

.       10-5 

17-3 

4-89      . . 

14-72 

9-83      . 

— 

17-6 

4-99      . . 

15-00 

.       10-01      . 

— 

190 

5-7 

16-46 

10-76 

— 

20-4 

6-5 

17-84 

11-34      . 

— 

20-7 

— 

— 

.       12-3 

— 

220 

7-11       .. 

19-66 

12-55      . 

— 

23-9 

— 

— 

— 

14-8 

24-1 

8-57      . . 

22-31 

13-74 

— 

25-7 

9-95      . . 

24-55 

14-60 

15-5 

27-0 

10-45      . . 

26-65 

16-20       . 

— 

27-3 

— 

— 

— 

.       16-8 

280 

11-70      . . 

28-10 

16-40      . 

— 

29-3 

12-90      . . 

30-31 

17-41       . 

— . 

301 

— 

— 

— 

.       19-8 

30-3 

14-10       . . 

31-92 

17-82       . 

— 

8115       . 

.        14-70       . . 

33-70 

19-00      . 

— 

31-60 

1500      . . 

34-58 

.        19-58       . 

— 

31-70       . 

— 

— 

. — 

.       20-8 

3200 

— 

1 — 

— 

.       21-6 

In  column  5  are  given  the  pressures  determined  in 
the  Johnston  tensimeter  with  mercury.  In  column 
2  are  the  differences  of  pressure  between  water  and 
saturated  ammonium  nitrate  in  the  differential 
tensimeter  with  mercury.  By  subtracting  these 
from  the  corresponding  pressures  of  saturated  water 
vapour  the  pressures  of  ammonium  nitrate  are  ob- 
tained (column  4).  They  are,  on  the  whole,  about 
1  mm.  lower  than  those  obtained  by  the  direct 
method.  A  formula  has  been  calculated  which  re- 
produces the  pressure  of  saturated  ammonium 
nitrate  up  to  32°  C.     log  p  =  7-425-1869/T. 


Table  II. 

Temperature. 

Pressure  of 

Relative 

solution  from 

humidity. 

formula. 

10 

..       6-7     .. 

..     0-76 

. .     0-70 

20 

..     11-2     .. 

. .     0-66 

25 

. .     0-61 

30 

18-3     .. 

. .      0-57 

35 

.      23-2      . 

..     0-56 

38 

. .     29-9 

The  vapour  pressures  do  not  rise  very  sharply  with 
rise  of  temperature,  the  increase  between  11°  and 
32°  being  only  about  13  mm.  as  against  25  in  the 
case  of  pure  water.  Consequently  the  increase  in 
speed  of  drying  resulting  from  rise  of  temperature 
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is  not  M  great  ->a  in  the  case  of  less  soluble  suits  like 
nitrate.      Deliquescence   will   not   take 
ilt  can  be  dried  in  air  of  a  relative 
humidity  below  n  7  at  15  \  whereas  at  32°  the  rela- 
tive humidity  must  bo  below  U6. 

l'uttissiuiii   nitrate. — This  salt  has  been  taken   as 

a  itandard  of  deliaoe  cenoe  in  Marshall'*  "  Explo- 
'    not  only   for  other  nitrates  but  also   for 

mixtures    such    as    black    powder.       It 

i  desirable  to  obtain   its  direct  relation  to 
aaunonicm   nitrate  by    means   of   the  differentia] 
using  bromonaphthalene.     The  differ- 
ential pressures  so  obtained  are  given  in  Table  III. 


Tadlb  III. 

nures 

of  saturated  potassium  nitrate  solutii 

8EEICS 

I. 

1  UtTlTTDif 

Pressure  of 

Prewure  of 

t'O 

UNO,-  Ml, \c, 

.Ml. M', 

li.NO, 

11-0 

1       .. 

7-2 

90 

3-59 

10-3 

13-9 

231 

508 

1315 

18-8 

£4  8 

6-61 

14-1 

20-7 

20-0 

.. 

14-5 

21-75 

' 

7  Si> 

16-2 

23-9 

8-44 

io  ■:. 

260 

C945 

9-20 

17-2 

26-4 

29-66 

9-50 

17-6 

27-1 

UllUT  minus 

Haiti 

KHOi 

KM), 

274 

1  ■  1 J  * 

27-2 

2608 

28-8 

1-46° 

29-8 

28-16 

260 

81 

153 

23-4 

20-68 

835 

16-7 

244)5 

27-60 

90 

16-4 

EG  4 

28-61 

9-57 

17-2 

28-77 

29  60 

10-20 

17-9 

281 

10  Oi 

1102 

18-8 

2982 

3180 

11-ftti 

19-5 

311 

n-ts 

11-35 

19-2 

30-55 

31-79 

11-80 

20-3 

321 

321 

12  1 

201 

32-2 

The  two  measurements  marked  with  asterisks  are 
those  of  saturated  water  vapour  against  saturated 
KNO,.  Two  series  of  results  in  different  tensi- 
meters  give  results  which  differ  by  about  06  mm.  in 
the  overlapping  part  of  the  curve.     On  adding  the 

ires  of  ammonium  nitrate,  there  is  obtained 
the  pressure  curve  of  saturated  potassium  nitrate, 
which  lies  very  close  below  that  of  water  at  these 

ratures.  The  relative  humidities  p^p  found 
thus  ar->  given  in  column  2  and  those  given  by 
Marshall  in  column  5. 

Table  IV. 

Belative  humidity  of  potassium  nitrate  in  terms  of 
saturated  water  vapour. 


r*0. 

0* 
10 
16 
20 
26 


ftKNO.) 


8-5 
11-6 
16-0 
21-2 

or  22-u 

29-2 

.   S30 


JKH.O) 


917 
12-70 
17-39 
23-65 

81-55 
85  38 


Relative 

humidity 


.       0-93 
.        0015 

0-92 

.       0-90 

or  0-93 

.        0925 

0  93 


Relative 

humidity 
(Marshall) 

0-97 
.       0-965 

'.       0-947 
.       0-938 

.       0-925 


el  of  mixed  salts. — Commercial 
salts  usually  contain  small  quantities  of  others,  i.e., 
in  the  c  SM  ot  ammonium  nitrate,  sodium  nitrate, 
ammonium  sulphate,  etc.  These  affect  the  relative 
humidity,  and  the  most  important  in  this  respect 
will  bo  the  more  soluble  salts  such  as  sodium  nitrate. 
A  theory  of  the  mechanism  of  deliquescence  in  such 
a  mixture  has  been  propounded  (below)  and  has  been 
tested  on  experimental  results. 

vapour  pressures  of  mixtures  of  ammonium 
nitrate  and  sodium  nitrate  wore  measured  against 
those  of  pure  ammonium  nitrate.  There  are  two 
axtrame  solutions  possible  with  solid  ammonium 
nitrate  in  excess,  (1)  that  containing  the  two  salts 
in  the  same  ratio  as  in  the  mixture;  and  (2)  that 
saturated  with  both  salts.  Case  (1)  was  first  investi- 
gated by  means  of  a  solution  made  from  ammonium 
nitrate  and   2%    of  sodium  nitrate.     The   vapour 


pressure  differences  between  this  and  pure  ammo- 
nium nitrate  wero  somowhat  irregular,  but  the 
latter  was  higher.  The  difference  at  tho  highest 
temperature    employed    (42  I    was  only   1   cm.   of 

bioinonaphthalt'iie  or  11  nun.  of  mercury. 

Case  (2)  gives  tho  most  important  measure  of  the 
effect  of  other  salts,  according  to  tho  opinion  of 
T.  M.  Lowry,  who  states  that  when  the  ammonium 
nitrate  contains  2%  of  sodium  nitrate  tho  deli- 
quescence is  determined  by  the  vapour  pressure  of 
tho  solution  saturated  with  both  salts. 

Table  V. 

Differences  of  pressure  between  saturated  NH4NO, 
and   NH4N0,  +  NaN0,. 

r*                                p  Id  cm.  of  p  in  mm.  of 

bromonaphthalene  mercury. 

1100 1-26 1-40 

1415 1-45 100 

1605 1-65 182 

17  95 1-81 1-99 

20-35 2-02 2-22 

22-70 2-34 2-575 

25-20 2-68 2-945 

27-03 2-99 3-275 

29-80 3-37 S-785* 

30-31 3-46 3-78t 

32-20 3-79 414 

84-00 411 4  60 

3605 405 506 

8910 5-44 5-91 

37-84 515 6-60f 

36-72 485 5-28t 

•Upwards.  fDownwnrds. 

Tho  vapour  pressures  of  a  solution  saturated  with 
respect  to  both  ammonium  nitrate  and  sodium 
nitrate  were  measured  against  one  saturated  with 
tho  former  alone,  in  the  differential  tensimeter, 
using  bromonaphthalene  and  a  milk-glass  scale 
reading  in  J-mm.  The  readings  were  converted 
into  mm.  of  mercury  at  0°  in  the  manner  already 
described  and  are  given  in  Table  V.  ;  also  on  the 
graph.  It  will  be  seen  that  the  differences  in  pres- 
sure are  considerable — from  2  55  mm.  at  10°  to 
11-25  at  33°.  At  a  temperature  of  30°  a  sample  of 
ammonium  nitrate  containing  sodium  nitrate  will 
absorb  moisture  or  be  impossible  to  dry  at  the  low 
relative  humidity  of  143^3T6=45% ,  whereas  in  the 
case  of  pure  ammonium  nitrate  this  limiting  rela- 
tive humidity  is  18'5-^33  or  56%.  This  shows  the 
added  difficulty  of  drying  an  impure  salt  and  also, 
if  such  has  to  be  dried,  that  raising  tho  temperature 
is  not  necessarily  and  in  all  cases  advantageous. 
(See  Table  VI.) 

Table  VI. 

Pressures    and    relative    humidities  of    saturated 
NH.NO^  +  NaNO,. 

t"                  Pressure               Pressure  Relative 

NH.NO,  minus  Nir,NO,-t-  humidity. 


10° 
15° 
20° 
25° 
30° 
35° 
38° 


NH,NOs  + 
NaNO, 

1-27     .. 

1-69     . . 

2-22     . . 

2-90     . . 

8-73     . . 

4-76     . . 
.     5-62     . . 


NuNO, 

6-4 

70 

90 

110 

14  r. 
18-5 
21-4 


0-59 

0-55 

0-51 

0-49 

0  li: 

0-445 

0-43 


Much  valuable  evidence  on  tho  course  of  deli- 
quescence or  desiccation  is  afforded  by  the  experi- 
ments of  Lieut.-Col.  J.  A.  Hall,  M.Sc,  D.Sc,  to 
whose  kindness  the  author  is  indebted  for  permission 
to  use  them  in  the  present  paper.  The  salt  investi- 
gated was  sodium  nitrate,  which  is  deliquescent 
under  ordinary  atmospheric  conditions  correspond- 
ing to  its  high  solubility,  875  at  18°  (ammonium 
nitrate,  182  at  18°)  and  vapour  pressure  of  a 
saturated  solution,  25  mm.  at  31-8°,  obtained  from 
an  extrapolation  of  the  pressure  concentration 
isotherm  given  in  Landolt  and  Bornstein's  tables, 
The  effectB  of  the  addition  of  varying  quantities  of 
sodium  chloride  to  sodium  nitrate  are  qualitatively 
comparable  to  those  of  the  addition  of  sodium 
nitrate  to  ammonium  nitrate. 
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The  method  of  J.  A.  Hall  briefly  consists  in 
exposing  the  pure  or  mixed  salts  in  an  enclosed 
space  to  atmospheres  of  constant  and  definite 
humidity  from  a  large  excess  of  water,  or  aqueous 
sulphuric  acid,  kept  at  constant  temperatures.  The 
samples,  of  approximately  the  same  weight,  surface, 
and  depth,  were  exposed  in  weighing  bottles  and 
weighed  at  intervals.  It  was  found  by  preliminary 
experiments  that  these  variables,  and  likewise  the 
fineness  of  grinding,  had  effects  on  the  gain  of  water 
which  were  only  of  secondary  magnitude  compared 
with  those  of  the  variables  under  examination : 
pressure  of  water  vapour  and  the  composition  of  the 
sample.  The  salts  were  dried  to  constant  weight 
at  120° — 130°  C.  and  ground  so  as  to  pass  a  40-mesh 

Pressures  of  saturated  solutions. 
Highest  curve    KNO,. 
Middle  curve    NH.NO,. 
Lowest  curve    NH,NO,  +  NaNO,. 

350 


300 


g  200 

S 


15  0 


-J  ^-A. 


15 


I.°C. 


35 


sieve  but  be  retained  by  a  60-mesh  sieve.  The  rate 
of  absorption  of  water,  determined  by  weighing  at 
regular  intervals,  shows  fluctuations  which  are  due 
no  doubt  to  the  effect  of  varying  convection  currents 
on  the  vapour  transference  and  of  varying  rates  of 
diffusion  in  the  solution.  These  fluctuations  are 
effectively  smoothed  out  by  continuing  the  com- 
parison over  long  periods,  and  thus  the  differences 
in  the  rate  of  gain  per  unit  weight  of  salt  and  unit 
time  for  different  mixtures  are  clearly  revealed. 
The  absorption  method  is  admirably  adapted  for 
investigating  the  behaviour  of  pure  and  commercial 
6alts  exposed  to  varying  atmospheres  for  long 
periods.  It  gives  little  or  no  information,  however, 
about  the  "  first  deliquescence  "  of  mixtures  of  two 
salts  as  determined  above  by  the  tensimeter  method. 
The  final  deliquescence  or  continued  deliquescence 
(see  below)  is,  however,  definitely  determined. 

Theory  of  deliquescence  of  mixtures. 

A  soluble  salt,  A,  is  considered,  which  is  mixed 
with  a  few  per  cent,  of  another  soluble  salt,  B. 
A  fundamental  assumption,  justified  by  general 
experience  and  a  few  definite  measurements,  is  that 
all  solutions  containing  both  salts  and  saturated 
with  respect  to  one  (in  these  cases  A  is  the  more 


soluble)  have  a  lower  vapour  pressure  than  that 
saturated  with  A  alone.  It  is  applicable  therefore 
chiefly,  and  in  its  simplest  form,  to  salts  which 
crystallise  anhydrous  and  which  do  not  form  double 
salts  under  the  conditions.  When  the  mixture  is 
exposed  to  water  vapour,  this  will  dissolve  the  sur- 
face and,  no  doubt,  in  time  make  its  way  round  the 
grains  in  the  interior  of  the  mass  It  will  attack 
in  the  first  place  the  particles  of  B  which  are  distri- 
buted over  the  surface  of  the  grains  and  with  them 
form  the  solution,  saturated  with  respect  to  both 
A  and  B,  which  has  the  lowest  vapour  pressure, 
p„  i.e.,  that  which  is  determined  by  tensimeter 
measurements  with  large  amounts  of  both  A  and  B 
and  their  solution.  On  the  addition  of  more  water 
more  solution  will  be  formed,  which  is  still  saturated 
with  respect  to  A  but  unsaturated  to  B,  since  there 
is  no  longer  sufficient  B  to  give  the  required  fixed 
ratio  of  B  to  A.  Later  the  whole  surface  of  each 
grain  will  be  covered  with  a  film  of  solution  which, 
given  uniform  distribution  of  B  in  A,  finally  has 
the  same  ratio  of  B  to  A  as  that  in  the  total  mixture. 
The  vapour  pressure  rises  to  p2.  The  relative 
humidity,  p2/Psj  which  is  characteristic  of  this  long 
deliquescence  is  higher  than  that,  p,/pa ,  of  the  first 
deliquescence.  If  the  mixture  contains  1%  or  less 
of  B,  p2  may  be  much  less  than  p,,  as  has  already 
been  noted  in  the  case  of  ammonium  and  sodium 
nitrates.  What  happens  afterwards  depends  upon 
the  magnitude  of  the  pressure  p  of  the  atmosphere. 
If  this  lies  between  p,  and  p2,  the  absorption  of 
moisture  will  stop  before  the  second  deliquescence 
is  reached,  the  impure  salt  will  only  take  up  a 
certain  amount  of  moisture  (cf.  remark  quoted  from 
J.  A.  Hall's  paper  after  Table  III).  In  the  case  of 
pure  salts,  of  course  there  is  no  such  stabilising 
influence ;  they  cannot  attain  an  equilibrium  con- 
dition of  partial  deliquescence,  but  if  p  is  ever  so 
little  greater  than  pu  the  whole  will  dissolve  in 
time. 

If  the  mixture  of  salts  is  not  moved,  only  a  small 
amount  of  solution  will  form  on  the  surface.  But 
with  stirring  and  grinding  in  this  atmosphere,  more 
solution  will  be  formed,  i.e.,  so  much  as  contains 
the  whole  of  B  and  so  much  of  A  as  will  give  the 
ratio  B/A  of  a  solution  which  at  the  same  time  has 
a  pressure  p,  and  is  saturated  with  A.  If  p  is 
higher  than  p2,  the  surface  film  will  extend  inwards, 
giving  finally  a  solution  in  which  the  salts  are 
present  in  the  ratio  of  the  original  mixture. 

Series  I. — Saturated  atmosphere  23°  C.  Vapour 
pressure  of  water  21  mm. 

Gains  in,  u-etght  of  NaNO^+varying  amounts  of 
NaCl  in  atmospheres  of  different  humidities. 


Weight  of 

samples  - 

=  bg.     Time  in  ltouTS. 

XaCI% 

-om  start 

Interval 

None 

0-08 

0-5 

2-0 

3-6 

22-5 

22-5 

0055 

0064 

0-085 

0096 

0148 

45-5 

23 

0055 

il-tHi0 

0080 

0-OSS 

0111 

69 

23-5 

0049 

0062 

0067 

0103 

•110 

90 

21 

0060 

0064 

0064 

0-075 

-099 

116-5 

26-5 

0-060 

0-104 

0105 

0086 

•130 

138 

21-5 

0065 

0064 

0090 

0104 

•106 

Totals 

0-354 

0-408 

0-491 

0-552 

0-704 

Mg.  per  g. 

per  hr. 

0-51 

0-59 

0-71 

0-80 

10 

In  this  series  the  difference  between  the  pressure 
pa  of  saturated  water  vapour  and  of  all  possible 
solutions  was  considerable.  The  first  deliquescence 
of  the  mixture  samples  was  rapidly  completed  and 
not  recorded,  the  subsequent  gains  recorded  re- 
present the  rates  of  transfer  due  to  the  difference 
between  21  mm.  (pa)  and  the  final  pressures  p,  cor- 
responding to  solutions  saturated  with  sodium 
nitrate  and  containing  sodium  chloride  to  potassium 
nitrate  in  the  proportions  of  0  08%,  0'5%,  etc. 

The  mean  rates  of  gain  over  several  periods  show 
a  steady  increase  with  increasing  percentage  of 
sodium  chloride.  Had  the  deliquescence  pressure 
been  due  to  solution  saturated  with  respect  to  both 
salts  the  rates  of  absorption  would  have  been  con- 
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slant  for  all  tho  mixtures.     This  was  probably   the 
Ileal  stages  of  deliquescence. 

•  11,    Atmoiphtrt  mar  37  7     rulphurie  acid 

at 'S>   C.    I  tipour  pressure  IS  mm.    Relative 
Humidity  I 


Time 

None 

004 

06 

2-0 

23-5 

IHHI1 

IUKKI 

oooo 

0000 
0000 

lllllil 

ooos 

0018 

0-010 

0004 

0077 

0-0B7 

0018 

ToWh 


,,  000 


0150 


It  would  appear  that  in  such  an  atmosphere  there 
.  .-rcentagc  of   water  capable  of  being  held  by 

sodium    nitrate    containing    salt    which    depi  adi 

among  other  things  upon   the   percentage  of  salt. 

I.    in    the  saturated   atmosphere   showed    no 

Blacking  oil  of  the  raw  of  absorption,  which  would 
imply  that  in  such  an  atmosphere  the  end  condition 
would  be  whan  all  the  sample  was  in  solution  in  the 
absorbed  water. 

In  Series  II  the  aqueous  vapour  pressure  of  the 
sulphuric  acid  used  was  nearly  or  quite  equal  to 
that  of  the  solution  of  tho  pure  sodium  nitrate. 
With  008%  of  sodium  chloride  the  solutions  formed 
in  tho  early  stages  with  a  fairly  high  ratio  of 
chloride  to  nitrate  have  pressures  which  are  lower 
than  p.  They  absorb  water,  but  tho  rate  of  absorp- 
tion falls  to  zero  in  69  hours,  the  solution  formed 
by  that  time  having  a  pressure  nearly  equal  to  p. 
With  0")  of  chloride  the  initial  rate  of  absorption 
is  greater,  but  again  falls  in  time  to  a  low  value. 
The  first  solution  which  absorbs  and  deliquesces 
continuously  will  be  that  which,  having  a  ratio  of 
B  \  •  qua]  to  that  of  the  original  mixture  and  satu- 
rated with  A.  has  at  the  same  time  a  pressure  below 
p  (i.e.,  13  nun.  at  23°  C).  This  mixture  will  be 
recognised  by  the  fact  that  the  rate  of  absorption 
become  it,   which  had  evidently  not  taken 

even   in   the  last  experiment   with  3'6%    of 
chlor 

Series  IV.' — Atmosphere  over  43'7%  sulphuric  acid. 

Vapour  prewure  10  mm.    Belative  humidity 

48%.    Salt  wet. 


Tims 

NaCI% 

i-it.  r\.il.< 

None 

008 

0-5 

20 

3-6 

Weight  of  water  at  start. 

0-128 

0105 

0-216 

0-208 

0-285 

19-5 

0-086 

0145 

0182 

0197 

0-280 

27-5 

111142 

0-072 

0143 

0188 

0-288 

26 

0014 

0040 

0121 

0181 

0-291 

25 

0009 

0-019 

0091 

0-183 

0-2(14 

IS 

0008 

0015 

0080 

0-183 

0-290 

•The  numbers  are  those  selected  from  tho  original  paper,  and 
hence  are  not  consecutive.  alected  are  quite  similar. 

•    results  show  the  reversal  of  deliquescence. 

The  wet  salt  was  placed  in  an  atmosphere  of  lower 

-iin- than  its  own.     The  loss  should  li.n  e 

niiorm  in  the  case  of  the  pure  salt,  but  pro- 
bably the- slowness  of  diffusion  in  the  solution  inter- 
rith  regularity  of  loss.  It  is  evident,  however, 
that  with  about  -J  of  chloride  there  is  very  little 
loss,  and  with  3'G  a  gain.  Such  a  mixture  could 
not  be  dried  at  this  temperature  unless  the  per- 
centage of  saturation  of  the  atmosphere  was  reduced 
Wow    I- 

V. — Saturated  atmosphere  at  13°  C.    Vapour 
pressure  11  mm. 


Time 

Interval*  None 

0-047 

•23  0-047 

25  0-047 


Percentage  of  aalt. 
0-08  0-5 

0051  0070 

0-048  1 1 

0-052  0065 


2-0 

0080 
0055 

I 


36 

0077 
0-070 
0072 


Totals  0141 

Mg.pcr  g. 
per  hoar  0-892 


0  151 


n  l-'.i 
0525 


0  MS 

055 


0219 
0-61 


phere  at  a  loner  temperature,  at  rates  which  vary 
uli  the  percentage  of  chlorido  The  method  is 
particularly  valuable  at  these  Inner  temperatures, 
at  which  it  is  sometimes  difficult  to  obtain  concord- 
ant results  with  tcnsimct 

University  College,  Nottingham. 

Discussion. 
Mr.  Kk'hmomi  referred  to  the  praotioal  use  which 
might    be    mad.-    ol    such    measurements    in    the 
grinding  and  drying.  ..|  salt,  and  in  laboratory  dry- 

Specimens  of  tho  same  salt'often 

differed  considerably  in  their  tendency  to  deliquesce, 
strikingly  illustrated  by  the  behaviour  of  the 
common  salt  of  the  household.  Ho  would  bo  glad 
of  any  information  as  to  tho  best  conditions  for 
drying  salts  and  for  analysis. 

Mr.  Wilkik  said  that  tetraliydratcd  potassium 
sodium  tartrate  presented  some  manufacturing 
difficulties.  One  sample  might  give  a  dry  powder — 
another  apparently  similar  a  coherent  mass.  Dur- 
ing grinding  the  chemically  combined  water  was 
liboratedj  and  the  substance  then  probably  crystal- 
lised again.  In  drying  aqueous  and  hydro-alcoholic 
liquors  to  constant  weight  in  water  ovens  did  a 
higher  temperature  possess  any  advantages? 

Mr.  Dunfohd  called  attention  to  the  fact  that 
the  drying  of  glue  was  much  influenced  by  the  state 
of  the  atmosphere,  and  that  it  was  possible  by  suit- 
able plant  to  reduce  the  time  very  much — an 
important  factor  in  commercial  success. 

The  Author,  in  reply  to  Mr.  Richmond,  said  that 
cases  differed  so  much  that  it  was  impossible 
to  make  general  rules,  but  it  seemed  to  him  better 
where  possible  to  dry  at  a  relatively  low  tempera- 
ture and  to  decrease  the  relative  humidity  of  the 
atmosphere.  The  speed  of  drying  in  a  vacuum 
was  probably  much  greater  than  even  in  a  rapid 
current  of  dry  air.  In  answer  to  Mr.  Wilkie,  he 
did  not  desire  to  minimise  the  undoubted  advan- 
tages of  drying  at  higher  temperatures,  especially 
the  gain  in  speed,  but  merely  to  point  out  possible 
danger  of  an  unnecessarily  high  temperature.  The 
drying  of  glue,  not  being  a  reversible  process,  could 
not  be  susceptible  to  exact  measurements  similar 
to  those  on  salts,  yet  measurements  would  no  doubt 
have  some  application.  One  application  of  a  know- 
ledge of  the  pressures  of  salt  solutions  to  this 
industry  might  be  in  making  atmospheres  of  con- 
trolled humidity. 


These  results  are   similar  to  Scries  I,  and  show 
the  constant  gain  of  water  from  a  saturated  atmos- 
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THE      EFFECT      OF      THE      ADDITION      OF 
CERTAIN    FATTY    ACIDS    ON    THE    INTER- 
FACIAL  TENSION  BETWEEN  B.P.  PARAFFIN 
OIL  AND  MERCURY. 

BY  8HANTI  SWARUPA  BHATNAOAR  AND  WILLIAM  EDWARD 
GARNER. 

In  a  recent  communication  on  "  Tho  theory  and 
practice  of  lubrication  "  (J.,  1920,  61  t).  Wells  and 
Southcombo  have  mentioned  that  Professor  Lewis 
has  measured  tho  interfacial  tension  between  oil 
and  mercury. 

'ill.-  following  measurements  on  the  interfacial 
tension  between  B.P.  paraffin  oil  and  mercury  and 
the  effects  of  tin-  addition  of  the  organicai  ids  on  the 
metal-oil  interface,  began  in  October,  1919,  at  the 
suggestion  of  Professor  F.  G.  Donnan,  who 
definitely  considered  it  as  a  problem  of  lubrication. 
Although  the  complete  .us  of  organic  fatty 
acids  has  not  been  examined,  on  account  of  the 
difficulties  in  procuring  some  of  them,  the  interest 
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created  by  the  communication  of  Wells  and  South- 
combe  demands  that  our  results  should  be  published 
without  any  more  delay. 

Since  there  is  no  method  yet  known  for 
measuring  the  solid-liquid  interfacial  tension,  the 
liquid  metal  mercury  was  chosen.  B.P.  paraffin 
was  selected  on  account  of  its  definite  composition 
and  its  high  viscosity  and  high  boiling  point — 
properties  which  are  good  characteristics  of  an  oil 
for  lubrication  purposes. 

The  fatty  acids  which  were  tried  were  pure  except 
in  the  case  of  liuolic  acid,  which  was  a  technical 
product.  The  stearic  and  palmitic  acids  were 
purified  by  Kahlbaum,  and  the  oleic  acid  was  a 
pure  sample  obtained  from  the  oil  department  of 
the  Imperial  College  of  Science. 

The  interfacial  tension  between  mercury  and  the 
solutions  of  fatty  acid  in  paraffin  oil  was  determined 
by  the  dropping  pipette  method,  already  used  by 
Donnan  (Z.  physik.  Chem.,  1899,  31,  42),  and  later 
by  his  pupils.  The  bulk  of  the  pipette  was  filled  with 
carefully  cleaned  mercury  up  to  a  definite  mark, 
and  the  head  of  mercury  was  always  kept  constant 
by  an  adjustible  side-reservoir  of  mercury  (fig.  1). 
This  kept  the  rate  of  the  falling  drop  quite  constant. 
The  end  of  the  capillary  dipping  in  the  oil-solutions 
was  made  smooth  and  as  regular  as  possible  by 
grinding  it  very  carefully  with  fine  carborundum, 
the  inner  capillary  being  protected  by  sealing  wax. 
The  capillary  was  narrowed  so  that  only  two  drops 
of  mercury  were  formed  in  about  a  minute.  It  is 
necessary  that  the  rate  of  formation  of  the  drop 
should  be  very  slow,  otherwise  the  size  and  shape  of 
the  falling  drop  will  not  be  regular,  as  pointed  out 
by  Rayleigh  (Proc.  Roy.  Inst.,  1890—1892,  13,  857). 

All  necessary  precautions  were  taken  to  prevent 
the  entrance  of  dust  into  the  apparatus. 


Fig.  1. 

The  solutions  of  the  fatty  acids  in  B.P.  paraffin 
oil  were  made  up  by  weight  in  resistance  glass 
bottles  previously  carefully  cleaned.  The  acids 
formed  a  slight  emulsion  before  they  dissolved 
completely.  In  all  cases  the  observations  were 
taken  only  when  a  clear  solution  was  obtained. 
Palmitic  acid  was  not  very  soluble,  and  so  only  a 
few  concentrations  could  be  tried. 


According  to  the  theory  of  the  instrument 
(Rayleigh,  Phil.  Mag.,  1899  (5),  48,  321),  the  surface 
tension  is  directly  proportional  to  the  weight  of  a 
drop.  A  large  number  of  drops,  never  less  than  20, 
was  allowed  to  fall  into  a  glass  spoon  (fig.  1),  placed 
in  the  various  solutions,  and  weighed  after  dis- 
solving away  the  oil  with  carbon  tetrachloride.  The 
results  so  obtained  were  finally  confirmed  in  each 
case  by  allowing  about  50  drops  to  fall  into  a 
weighed  quantity  of  the  solution  and  noting  the 
increase  in  weight  due  to  the  addition  of  mercury. 
The  deviation  between  the  values  of  the  weight  of 
the  drop  so  obtained  was  never  greater  than  0"1%, 
the  slightly  variable  results  in  the  latter  case  being 
due  to  the  drop  of  oil  which  is  left  on  the  end  of  the 
capillary  after  the  experiment.  This  error  was 
minimised  as  much  as  possible  by  wetting  the  end  of 
the  capillary  with  the  same  solution  to  the  same 
level  previous  to  the  experiment. 

The  average  weight  of  a  drop  has  been  calculated 
from  at  least  100  drops  in  each  case.  The  results 
are  shown  in  curves  I.,  II.,  III.  and  IV.  The 
surface  tension  of  B.P.  paraffin  oil  has  been  assumed 
to  be  100  dynes  per  cm. 
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Curve  I.  represents  oleic  acid,  II.  stearic,  III. 
linolic,  and  IV.  palmitic  acid.  The  curves  for 
stearic,  palmitic,  and  oleic  acids  are  very  similar 
in  nature,  especially  at  higher  molar  concentra- 
tions. The  linolic  acid  employed  was  not  pure, 
but  in  this  case  the  diminution  in  the  weight  of  the 
drop  of  mercury  is  very  much  greater  than  in  the 
case  of  stearic  and  palmitic  acids.  The  curve  for 
oleic  acid  shows  an  inflexion  point  at  a  concentra- 
tion of  about  025%.  Similar  abnormalities  have 
been  observed  by  Donnan  and  also  by  Forch  in  case 
of  nonylic  acid. 

The  resemblance  of  these  curves  to  those  for  fatty 
acids  obtained  by  Langmuir  (J.  Amer.  Chem.  Soc, 
1919,  41,  1879),  by  plotting  force  in  dynes  per  c.c. 
as  ordinates  against  areas  per  molecule  in  sq.  cm. 
as  abscissfe,  is  rather  striking. 

On  the  strength  of  this  resemblance  it  might  be 
possible  to  apply  the  views  of  Langmuir  (J.  Amer. 
Chem.  Soc,  1917,  39,  1865)  in  explaining  the 
abnormal  behaviour  of  oleic  acid  in  dilute  concentra- 
tions.    Langmuir  finds  that  an  oleic  acid  film  in 
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maximum  extension  is  only  half  as  thick  as  that  of 
stearic   or   palmitic  acid.   s,i   that    when   doubled   in 

thickness  by  increasing  Ihe  concentration  (corres- 
ponding to  the  placing  of  ■  globule  of  oleic  acid  on 
the  surface  as  med  by  Langmuir),  the  film  becomes 

of  tho  -.mi.'  thickness  ..-  that  of  .stearic  and  palmitic 
acids,  and  the  cross-section  of  the  molecules  is  also 
the  same,  with  the  result  that  the  lowering  in 
tension  at  higher  concentration  is  also  tho  same. 
It  thus  appears  that  the  increased  efficiency  of  a 
mineral  oil  ai  a  lubricant  to  which  an  organic  acid 
is  added  runs  parallel  with  a  lowering  of  tension  at 
the  natal-oil  interface. 

The  authors  are  indebted  to  Professor  F.  G. 
Dniinan,  F.R.S..  For  suggesting  this  research  and 
for  the  interest  he  has  shown  in  the  work. 

Chemical  Laboratory, 

University  College,  London,  W.C.  1. 


Range. 

Weight.  %. 

Sp.  gr 

15M.V. 

59 

0-752 

104* 

69 

0-752 

100* 

'.'Is 

0-760 

108* 

902 

0-743 

11»° 

700 

0  746 

112 

429 

0-742 

11»' 

342 

0-739 

116" 

200 

0-736 

118° 

191 

(l-7:sil 

1-" 

. 

0-737 

1216' 

146 

0-743 

Residue 

41 

(har. : 

762  mm.) 

-I..'  .1 


t  lOM  therefore  20  g.  or  0-.'.°„ 


In  this  and  tho  following  experiments  the  tem- 
peratu-  itered  hj   a  carefully  calibrated 

thermometer  with  02°  divisions  and  corrected  for 
stem  exposure.     All   specific  gravities  were  taken 
with  a   •peeially   calibrated  small  hydrometer  and 
from  time  to  time  checked  pyknometricallj  . 


Illl  HKlTIFIEI)  PKTlinl.l'.IM  SPIRIT  FROM 
I  Hi:  TOLUENE-PETROL  FRACTION  OF 
BORNEO  PETROLEUM.  WITH  A  NOTE  ON 
LABORATORY  FRACTIONATING  COLUMNS 

BI     W.   A.   8Il.Vl.STt.lt. 

In  a  recent  paper  on  the  above  subject  (H.  E. 
Evans,  this  J  .,  11)19,  38,  401  t)  it  is  stated  that  "  it 
was  found  impossible  to  separate  .  .  .  further ''by 
distillation  the  two  main  fractions  which  this 
petrol  vields,  notwithstanding  that,  e.g.,  the 
"  lighter  "  one  (*'  distilling  at  102°— 103°  ")  is  ap- 
parently simply  a  mixture  of  heptane,  bp.  98°  and 
inethylc.Yclohcxane,  b.p.  101°.  The  figures  given 
below,  obtained  in  working  along  similar  lines,  do 
not  confirm  this  conclusion. 

Although  the  experiments  now  reported  afford  in- 
complete support  to  the  assertion,  other  experience 
leads  the  writer  to  state  that  tho  principles  of 
fractional  distillation  are,  as  far  as  laboratory  work 
is  concerned,  still  imperfectly  apprehended.  The 
above  citation  appears  to  illustrate  this,  and  the 
point  will  i«?  considered  further  later. 

The  following  are  the  relevant  results  of  one  series 
of  experiments :  — 

(1)  4000  c.c.  of  the  toluene-free  petrol,  sp.  gr.  at 
15°/15°  0-748,  was  distilled  up  a  "  Hem  pel  " 
column.  2  ft.  high  and  2  in.  diameter  (a  lagged 
copper  cylinder  J-filled  with  i — J  in.  lengths  of  glass 
tubing)  at  the  rate  of  two  drops  per  second,  giving 
from  104°— 108J,  1740  c.c,  sp.  gr.  (15°/ 15°)  0753 
108°— 112°,  1205  c.c.  sp.gr.  0746;  above  112°, 
950  c.c,  sp.  gr.  0-742  (bar.  766  mm). 

In  a  second  series  4375  g.  of  the  petrol  (sp.  gr. 
15°/15°  0-7485)  was  more  carefully  distilled,  through 
a  screened  all-glass  8-section  Young  "  evaporator  " 
still-head,  3  ft.  high  and  about  1  in.  average  dia- 
meter, giving,  again  on  a  single  fractionation:  — 


104"-108 

hi-     lu 
AIhjv,-  112' 


by  « i. 

ii  - 


i  he  above  fractionations  compare  as  follows  (per 
oentages  in  round  numbers):  — 

Young  evaporator 
3-looU 
by  »t. 

4  TO' 
[5b 

.. 

This  is  a  good  result  for  the  much  shortei  Sempel 
column. 

Working  on  a  somewhat  heavier  sample  of  petrol 
(sp.  gr.  15°/ 15°:  07498).  Evans's  Bret  distillation 

(the  only  one  available   lor  comparison)   "as   made 

through  a  18-near  foung  column.    The  results  com- 
pare thus  with  the  second  series  above;  — 

.  tloo 
'  evaporator.1 
by  vol. 
47% 

18% 

Thermometrie  differences  probably  account  for 
some  of  this  disagreement. 

All  the  above  material,  from  both  fractionations, 
save  small  quantities  used  meanwhile  for  other 
tests,  was  again  twice  cumulatively  fractionated  up 
the  "  evaporator  "  still-head,  giving  products  show- 
ing the  following  boiling-point-specific-gravity  re- 
lationships :  — 


Kongo. 

12-poar. 

bv  vol. 

99°-108° 

86% 

i08°-ii5° 

•  • 

116M20" 

(Bar. ! 

700  mm.). 

Range. 

Sp.gr. 

Range. 

Sp.gr. 

n-7  ta 

lll'-112' 

00"  to  101° 

0-755 

to   118" 

0-742 

..   102°» 

0-756 

..    114" 

0-741 

..   103°' 

0-757 

..    115" 

0-740 

..    104°« 

0-7565 

..    116" 

0-738 

..    1"5' 

0-755 

..    117" 

0-737 

..    106" 

0-764 

..    118" 

0-737 

..    107° 

0-762 

..    119" 

0-7306 

..    108° 

0-750 

..    120" 

0-737 

..    109° 

0-748 

..    121° 

0-740 

..    110" 

0-747 

..    122° 

0-741 

..    Ill" 

0-745 

..    123" 

0-741 

He-iclue 

0-755 

•  Max.  volume  per  degree. 

One  point  is  clearly  indicated  by  the  above 
figures  and  could  only  have  been  brought  out  by 
checking  continuously  the  distilling  range  against 
the  specific  gravity — that  is  that  repeated  cumula- 
tive fractionation  would  have  further  resolved  the 
mixture  and  separated  the  respective  paraffinic  and 
naphthenic  components  of  the  two  main  fractions. 
This  is  only  to  be  expected  in  spite  of  the  small 
differences  in  boiling-point.  A  still  further  separa- 
tion of  methylcyclohexane  (hexahydrotoluene)  from 
the  102° — 103°  fraction  was,  in  fact,  achieved,  but 
the  data  obtained  are  not  now  at  hand.  Some  evi- 
dence, however,  is  yielded  by  the  following  figures, 
which  also  demonstrate  the  absence  of  any  note- 
worthy constituent  of  boiling-point  between  105° 
and  115°  These  are  the  results  of  tests  made  to 
give  a  definite  index  of  the  homogeneity  of  the 
different  fractions.  100  c.c.  of  each  fraction  was 
distilled  in  the  standard  Engler  apparatus  for 
petrol  tests,  and  the  volume  percentage  distilling 
up  to,  between,  and  above  the  original  limits  of  the 
fraction  registered  : 


Vol.  %  distilling  bctw't-n  origlna 

limits,  1r..  in  original  tempera- 

Fraction. 

ture  range. 

102"-10S° 

66 

103°-104° 

591 

104°-105° 

42} 

105°-106° 

38J 

106°-107" 

31 

107°-108° 

26 

108°-109° 

26 

109°-110° 

23J 

110M11" 

18 

111°-112° 

26 

112°-113° 

264 

26* 

113M14' 

The  lack  of  homogeneity  in  even  the  best  fraction 
— that  boiling  from  103°  to  104° — is  here  very 
apparent,  and  the  present  writer  is  at  a  loss  to 
understand  how  Mr.  Evans  came  to  his  conclusion. 
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The  presence  of  methylcyclohexane  in  the  petrol 
was  proved  by  isolation  of  its  chloro-  and  nitro- 
derivatives. 

To  return  to  the  question  of  fractionation.  In 
this  branch  academic  and  laboratory  practice  is 
still  far  behind  that  of  the  works.  Separation  of 
the  components  of  a  boiling  liquid  mixture  in  a 
fractionating  column  takes  place  (1)  by  fractional 
condensation  by  loss  of  heat  through  the  walls  of 
the  column,  and  (2)  by  interchange  of  heat  between 
the  rising  vapour  and  the  returning  condensate 
whereby  the  "  heavy  "  constituents  of  the  vapour 
condense  out  whilst  the  "  lighter "  parts  of  the 
condensate  revolatilise.  On  the  works  scale  the 
two  processes  are  kept  separate;  fractional  con- 
densation is  regulated,  and  kept  under  control,  by 
the  "  dephlegmator  " — a  small  reflux  condenser  at 
the  top  of  the  column.  The  condensate  thus  pro- 
vided is  brought  into  intimate  contact  with  the 
rising  vapour  by  a  bubbling  device.  The  whole 
process  therefore  is  of  great  efficiency.  In  the 
laboratory,  on  the  other  hand,  such  apparatus  as  is 
commonly  used,  except  the  columns  of  Hempel  and 
Linnomann  and  their  modifications,  mainly  relies 
on  fractional  condensation  to  effect  its  object.  Such 
contrivances  as  those  of  Glinsky,  Young  ("  pear  " 
and  "  rod-and-disc  "),  Dufton  (J.,  1919,  45  T),  and 
many  others  simply  cause  the  vapour  to  take  a 
tortuous  passage  and  depend  almost  entirely  on 
external — uncontrolled — cooling  to  bring  about  the 
desired  separation.  Naturally,  some  heat-inter- 
change between  vapour  and  condensate  also  takes 
place,  but  to  nothing  like  the  degree  needed  for 
efficient  fractionation. 

A  simple  and  easily  constructed  laboratory-size 
column,  in  which  there  is  proper  provision  for  heat- 
interchange  is  that  devised  long  ago  by  Hempel. 
The  value  of  a  bead  packing  in  small  gas-washing 
devices  is  well  recognised,  and  the  only  reason  the 
writer  can  assign  for  the  unpopularity  of  the 
Hempel  still-head  is  its  tendency  to  choke  and 
"  puke."  This  defect  is  overcome  by  proper  atten- 
tion to  the  construction.  If  such  a  column  is  lagged 
and  surmounted  by  a  constant  temperature  de- 
phlegmator, so  as  completely  to  reproduce  works 
practice  in  miniature,  most  efficient  results  are  ob- 
tained (Washburn,  J.  Ind.  Eng.  Chem.,  1920,  19, 
73). 

The  superiority  of  the  Hempel  column,  even  as 
commonly  used,  is  demonstrated  both  by  the  writer's 
and  Mr.  Evans's  results  and  also  by  comparative 
tests  reported  from  time  to  time  (e.g.  Friedrichs, 
Z.  angew.  Chem.,  1919,  32,  340;  Rittman  and  Dean, 
U.S.  Bureau  of  Mines  Bulletin  on  Analytical  Dis- 
tillation of  Petroleum;  Young,  Chem.  Soc.  Trans., 
1899,  679).  In  other  respects  these  comparative 
tests  are  of  little  value.  The  efficiency  of  "  frac- 
tional-condensation "  devices  obviously  depends 
largely  on  the  thickness  and  area  of  the  walls,  as 
well  as  on  the  height;  this  is  usually  overlooked  in 


reporting  comparisons.  It  is  to  be  regretted  that 
any  standing  is  given  to  the  fantastic  arrangements 
of  bulbs  and  bends,  such  as  are  sold  as  Le  Bel- 
Henninger  etc.  still-heads. 

Finally,  in  the  Hempel  device,  as  ordinarily  used, 
it  is  evident  that  a  not  inconsiderable  proportion  or 
the  fractional  condensation  results  from  absorption 
of  heat  by  the  packing  material.  It  would  be  ex- 
pected, therefore,  that,  ceteris  paribus,  a  packing 
of  high  would  be  more  efficient  than  one  of  low 
specific  heat.  This  appears  to  be  illustrated  by  Mr. 
Evans's  results  (loc.  at.)  A  steel  (sp.  ht.  0'1158, 
heat  capacity  for  1  c.c.  0915  cal  per  1°  C.)  packing 

E  roved  more  efficient  than  a  lead  one  (sp.  ht.  00314, 
eat  capacity  for  1  c.c.  0"358  cal  per  1°).  The  de- 
crease in  size  of  the  balls — and  therefore  increase  in 
surfaoe — and  the  relative  increase  in  mass  per  c.c. 
would  also  take  part  in  the  effect. 


THE  DETECTION  OF  NATURAL  BARYTES 
IN  LITHOPONE  ETC. 

3Y    S.    8TEWAKT,    F.I.C. 

Lithopone,  Orr's  zinc  white,  and  other  pigments 
composed  essentially  of  zinc  sulphide  and  barium 
sulphate  should  contain  the  latter  only  in  the  pre- 
cipitated form.  Inferior  qualities  sometimes  con- 
tain natural  barytes,  to  the  detriment  of  their 
covering  power,  owing  to  the  large  size  of  the  par- 
ticles of  barytes  as  contrasted  with  those  of  the 
precipitated  sulphate.  Its  opacity  is  less,  and 
although,  when  used  as  an  ingredient  in  ordinary 
paints,  this  is  perhaps  of  secondary  importance,  it 
becomes  a  matter  of  serious  consideration  when  used 
for  some  other  purposes ;  for  example,  in  making 
white  inlaid  linoleum  the  use  of  lithopone  contain- 
ing natural  barytes  leads  to  the  production  of  a 
yellowish  white.  The  microscope  affords  a  con- 
venient means  for  differentiating  between  natural 
and  precipitated  barium  sulphate.  The  test  is 
carried  out  as  follows :  A  minute  portion  of  the 
sample  is  spread  on  a  microscope  slide  with  a  drop 
of  water,  dried,  and  examined  with  a  J  in.  or  &  in. 
objective,  the  diaphragm  being  closed  so  as  to  give 
a  dark  background.  If  only  precipitated  barium 
sulphate  be  present,  it  appears  as  a  very  fine  powder 
composed  of  minute  crystals  of  uniform  size, 
whereas  if  there  is  an  admixture  of  natural  barytes, 
even  when  very  finely  ground,  transparent  irre- 
gular pieces  of  greater  size  will  appear.  The  cer- 
tainty of  the  method  is  enhanced  if  the  zinc  sul- 
phide present  in  the  lithopone  be  first  removed  by 
treatment  with  dilute  hydrochloric  acid  and  potas- 
sium chlorate  and  the  insoluble  residue  examined  as 
above. 

This  method  has  been  in  use  for  22  years  in  the 
laboratory  of  Messrs.  Michael  Nairn  and  Co.,  Ltd., 
Kirkcaldy,  to  whom  the  author's  thanks  are  due 
for  permission  to  publish  it. 
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PROCEEDINGS    OF     THE 


Thirty-Ninth    Annual  General  Meeting, 


vcast/e,  July   13///,   1920. 


The  thirty-ninth  annual  general  meeting  of  the 
etj  iv. 1-  held  in  the  Chemical  Lecture  Theatre 
I  matrong  College  on  Julv  13. 

1  "in    IIatob    01    Newcastle    (Councillor 
W  r.P.),  in  extending  to  the  Society  a 

the  city,  assured  then  that  they 
in  Newcastle  fully  realised  the  importance  of  the 
chemical  industry  and  he  hoped  from  the  scientific, 
practical,  and  social  points  of  view  that  their  meet- 
ing would  be  a  great  success.  He  looked  to  the 
industry  they  represented  to  take  a  great  part  in 
the  work  of  reconstruction  now  proceeding.  The 
i  uuntry  was  now  beginning  to  settle  down  and  there 
eeling  that  the  boom  was  ending.  There 
would  bo  the  question  of  providing  employment  for 
many  people,  and  he  looked  to  science  to  do  a  great 
deal  for  industry  in  that  direction. 

Snt  I'liKonoKK  Mohison,  Principal  of  Armstrong 
College,  in  welcoming  the  Society  to  Armstrong 
College,  said  that  it  was  a  source  of  satisfaction  to 
him  that  they  had  chosen  the  College  as  their 
meeting-place.  The  association  of  the  Universities 
with  industry  was  one  of  the  outstanding  features 
of  the  present  time.  Industry  was  becoming  more 
and  more  alive  to  the  importance  of  education,  and 
particularly  university  education,  and  the  univer- 
sities were  also  becoming  alive  to  the  im- 
portance of  industry.  At  one  time  the  univer- 
•  s  had  rather  held  aloof  from  the  practical  side 
.■f  life,  and  it  was  due  particularly  to  the  chemical 
faculty  that  the  division  between  universities  and 
industries  had  been  broken  down.  In  every  faculty 
oi  the  universities  the  professors  were  now  bringing 
forward  their  contributions  to  industry ;  perhaps 
the  most  remarkable  thing  of  all  was  to  see  the 
faculty  of  philosophy,  recently  discovering  that  one 
of  its  branches — psychology — might  be  of  use  to 
industry. 

Prok.  Long,  in  thanking  the  Lord  Mayor  and  Sir 
Theodore  Morison,  said: — In  the  regretted  absence 
through  illness  of  the  President,  it  devolves  upon 
in.'  to  thank  you  in  the  name  of  the  Society  of 
Chemical  Industry  for  the  welcome  that  you  have 
accorded  us  on  the  occasion  of  our  visit  to  New- 
■  1. -on-Tvne.  I  do  this  with  the  utmost  pleasure, 
more  particularly  because  I  feel  that  such  a  two-fold 
and  Vi-ademic  reception  is  one  that  peculiarly 
ta  the  amis  and  objects  of  our  Society,  a  Society 
whose  prin.  1  pal  object  has  always  been  to  foster  the 
Pph.  ationa  of  science  to  industry.  You,  my  Lord 
Mayor,  have  welcomed  us  as  the  chief  Civic  repre- 
sentative of  a  great  city  renowned  for  its  industry 
and  enterprise,  the  capital  of  a  district  second  to 
none  in  the  United  Kingdom  for  industrial  develop- 
ment, and  you,  Sir  Theodore  Morison,  have  heen 
good  enough  to  welcome  us  as  the  head  of  the  princi- 
pal educational  and  scientific  institution  of  this 
<  ity.  We  are  grateful  for  the  manner  in  which  you 
have  thus  united  to  bid  us  welcome  here,  but  I  may 
be  allowed  to  say  that  I  see  in  this  joint  reception 
of  the  Society  of  Chemical  Industry  something  more 
than  a  manifestation  of  the  traditional  North- 
country  hospitality ;  I  hail  it  as  an  omen  of  the  new 
that  is  developing  around  us  and  which, 
properly  understood,  will  certainly  make  for  the 
continued  prosperity  of  Tyne6ide.  As  one  who  has 
lived  hero  for  a  quarter  of  a  century  in  touch  with 
a  certain  number  of  hading  industries  of  the  dis- 
trict,  I  think  that  I  am  justified  in  voicing  my 
conviction    that    tHe   local    industries    have   never, 


until  perhaps  quite  recently,  duly  appreciated  the 
advantages  that  they  could  derive  Prom  a  mor< 
intimate  contact  with  the  modern  applications  of 

ace.  North-country  manufacturers  have  indeed 
not  availed  themselves  us  much  as  they  might  havo 
done  of  the  resources  of  scientific  technology.  There 
are.  of  course,  various  reasons  that  have  contri- 
buted to  this  result,  and  I  venture  to  suggest  that 
one  cause,  generally  overlooked,  is  to  bo  found  in 
the  many  admirable  qualities  ol  the  Tynesido  work- 
ing man.  I  have  been  engaged  in  work  and  in  the 
management  of  men  in  many  quarters  of  the  globe 
and  can  truthfully  suy  that  for  skill,  intelligence 
and  resourcefulness  the  North-country  workman  has 
no  .superior  anywhere.  It  is  this  fact  that  has  given 
rule-of-thumh  methods  a  longer  lease  of  life  than  in 
most  other  places  and  has  enabled  the  managers  of 
North-country  works  to  dispense  with  scientific 
methods  and  scientific  control  of  operations  for  a 
longer  time  than  could  have  been  the  case  were 
these  operations  conducted  less  skilfully.  The 
severe  industrial  stress  due  to  war  has,  however, 
forced  forward  a  change  of  view  in  this  as  in  so 
many  other  respects,  and  the  need  for  intensive 
production  under  altered  conditions  has  brought 
home  the  importance  of  applying  the  methods  of 
modern  science,  and  manufacturers  are  coming  to 
perceive  that  the  sphere  of  the  chemist  and  the 
physicist  may  he  largely  extended.  I  could  give  a 
long  list  of  Tynesido  firms,  which  half  a  dozen  years 
or  so  ago  took  but  little  heed  of  these  sciences,  but 
which  to-day  recognise  the  chemical  laboratory  as  an 
essential  part  of  their  establishments,  and  will 
readily  admit  that  they  have  made  no  better  invest- 
ment than  the  money  spent  on  this  portion  of  their 
equipment.  It  is  becoming  daily  more  evident  that 
the  after-war  struggle  will  be  in  its  way  as 
strenuous  as  was  that  of  actual  warfare,  and  that 
we  can  hold  our  own  only  by  developing  and  ex- 
tending the  scientific  and  technical  methods  that 
brought  us  victoriously  through  the  war.  That 
you,  my  Lord  Mayor,  and  you,  Sir  Theodore 
Morison,  have  combined  to  welcome  to  Tynesido  a 
Society  that  stands  pre-eminently  for  the  applica- 
tions of  high  scientific  methods  to  industry  is 
evidence  that  you  appreciate  the  importance  of 
these  principles  in  this  district,  and  we  sincerely 
hope  that  the  visit  here  of  our  Society  will  con- 
tribute its  share  towards  stimulating  interest  in  a 
more  intimate  union  between  science  and  industry 
in  all  its  branches,  particularly  in  the  highly  diver- 
sified series  of  industries  which  we  group  together 
under  the  head  of  "  Chemical  Industry,"  with 
which  we  are  here  most  closely  identified. 

The  Lord  Mayor  briefly  responded  to  a  vote  of 
thanks  accorded  by  acclamation.  Prop.  Louis  then 
took  the  chair  and  the  formal  business  of  the  meet- 
ing was  proceeded  with. 

The  minutes  of  the  last  annual  meeting  were 
taken  as  read. 

It  was  unanimously  agreed,  at  the  suggestion  of 
the  Chairman,  to  ask  the  Secretary  to  send  to  the 
President,  in  the  name  of  the  Society,  a  telegram 
expressing  their  sympathy  with  him  in  his  illness 
and  their  hope  that  he  would  have  a  speedy 
and  complete  recovery. 

Dr.  G.  S.  Weyman  and  Mr.  A.  Short  wero 
appointed  scrutineers  of  the  ballot  for  the  election 
of  Council,  and  the  ballot  was  declared  closed. 
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Report  of  Council. 

During  the  year  the  Council  has  held  10  ordinary 
meetings,   and  the  following  Committee  meetings 
have  been  held :    Finance  Committee,   18 ;   Emer- 
gency Committee,  4;  Publications  Committee,   8 
Transactions    and    Abstracts    Sub-Committee,  24 
Review   Sub-Committee,   24;   Annual   Reports,   5 
Sub-Committee    on    Weekly  Journal,   1;  Literary 
and    Libraries    Committee,    2;    General    Purposes 
Committee,    5;    Technical    Research    and    Allied 
Societies  Committee,  9. 

The  number  of  members  on  the  Register  is  now 
5612,  as  compared  with  5236  last  year.  Since  the 
last  Annual  Meeting  562  members  have  been  elected, 
71  former  members  have  been  restored  to  member- 
ship, and  the  losses  have  been  257. 

The  Council  regrets  to  record  the  deaths  of  46 
Members  (of  whom  13  were  Original  Members), 
viz. :  — 

Joseph  Barrow,  Harry  Broadbent,  John  R. 
Brooke,  Prof.  Adrian  J.  Brown,  Arthur  H.  M. 
Brown,  Thomas  Buggy,  Paul  Butler,  F.  J.  R. 
Carulla,  Herbert  S.  Coleman,  Percy  W.  Copeland, 
W.  J.  Cousins,  W.  J.  Cowan,  Wm.  B.  Cowie,  Joe 
Frost,  John  C.  Galletly,  Dr.  Frank  B.  Galhvan, 
Holbrook  Gaskell,  George  H.  Graves,  Dr.  Harold 
C.  Greenwood,  Dr.  J.  Grossmann,  C.  E.  Groves, 
Edwin  Haviland,  Robert  F.  Jenkins,  Wm.  A. 
Johnston,  Walter  R.  King,  F.  E.  Lott,  Dr.  Edward 
G.  Love,  J.  S.  McArthur,  Dr.  Rudolph  Messel, 
John  Metcalf,  Dr.  B.  More,  Thos.  Pierre  Morson, 
Wm.  Letts  Oliver,  Prof.  L.  T.  O'Shea,  T.  W. 
Pilley,  W.  Cobden  Samuel,  Robert  C.  Scafe,  Ken- 
neth W.  Smith,  Watson  Smith,  William  G.  Smith, 
J.  Fleming  Stark,  I.  Frank  Stone,  Herbert  S. 
Sutton,  John  C.  Umney,  Dr.  Elwyn  Waller, 
Leonard  E.  Weldon. 

Dr.  R.  Messel,  F.R.S.,  was  President  in  1911-12, 
and  again  in  1914,  and  held  the  office  of  Honorary 
Foreign  Secretary  from  1913. 

Mr.  Watson  Smith  was  Editor  of  the  Journal 
from  its  commencement  until  1914. 

Mr.  John  Gray's  year  of  office  as  President  of  the 
Society  expires  after  the  Annual  General  Meeting, 
and  as  he  was  unable  to  accept  nomination  for  a 
second  year  the  Council  has  nominated  Sir  William 
J.  Pope,  K.B.E.,  F.R.S.,  as  his  successor  in  office. 

Mr.  D.  Lloyd  Howard  found  it  necessary,  owing 
to  pressure  of  business  engagements,  to  resign  the 
post  of  Honorary  Treasurer  to  which  he  was  elected 
in  1918,  and  Mr.  E.  V.  Evans,  one  of  the  Vice- 
Presidents,  has  been  appointed  his  successor. 

Professor  Henry  Louis,  a  Vice-President  and 
former  President,  has  been  elected  Honorary 
Foreign  Secretary  in  succession  to  Dr.  R.  Messel, 
deceased. 

Dr.  E.  F.  Armstrong  resigned  the  office  of  Vice- 
President,  retaining  a  seat  on  the  Council  in  virtue 
of  his  being  Chairman  of  the  Liverpool  Section,  and 
Mr.  S.  R.  Trotman  was  elected  to  fill  the  vacancy. 
Mr.  L.  P.  Wilson  was  elected  a  Vice-President  in 
room  of  Mr.  Evans. 

Mr.  John  Gray  has  been  nominated  a  Vice-Presi- 
dent, and  to  the  other  vacancies  caused  by  the  re- 
tirement of  four  Vice-Presidents  Mr.  D.  Lloyd 
Howard,  Dr.  Stephen  Miall,  and  Mr.  Edwin 
Thompson  have  been  nominated. 

Four  ordinary  members  retire  from  the  Council, 
and  to  fill  the  vacancies  thus  created  six  nomina- 
tions have  been  received ;  a  ballot  will  therefore  be 
taken. 

The  following  chairmen  of  local  sections  retire : 
Mr.  C.  E.  Sholes  (American),  Mr.  Q.  Moore  (Glas- 
gow), Prof.  P.  P.  Bedson  (Newcastle),  Mr.  F.  H. 
Carr  (Nottingham),  and  Mr.  W.  McD.  Mackey 
(Yorkshire).  The  following  have  been  elected  to 
succeed  them  respectively:  Mr.  S.  R.  Church,  Mr. 
J.  H.  Young,  Dr.  J.  H.  Paterson,  Mr.  J.  H.  Dun- 
ford,  and  Mr.  S.  H.  Davies. 


Prof.  J.  W.  Hinchley  retires  from  the  chairman- 
ship of  the  Chemical  Engineering  Group,  and  Mr. 
J.  Arthur  Reavell  has  been  elected  his  successor. 

Dr.  Stephen  Miall  has  resigned  the  Honorary 
Secretaryship  of  the  London  Section,  and  has  been 
succeeded  by  Dr.  G.  W.  Monier- Williams. 

The  Council  desires  to  express  its  cordial  thanks 
to  the  retiring  officers  for  their  services  to  the 
Society,  and  has  conveyed  to  the  relatives  of  the 
late  Dr.  Messel  and  of  the  late  Mr.  Watson  Smith 
its  high  appreciation  of  the  valuable  work  done  by 
them  respectively. 

The  President  during  his  year  of  office  has  visited 
the  following  Local  Sections  of  the  Society  and  held 
informal  meetings  with  the  Committees :  — Birming- 
ham, Edinburgh,  Glasgow,  London,  Newcastle,  and 
Yorkshire.  He  has  also  met  the  Committee  of  the 
Chemical  Engineering  Group.  On  each  occasion 
he  wa6  accompanied  by  the  General  Secretary.  The 
Council  is  very  pleased  to  know  that  these  visits 
have  given  much  satisfaction  to  the  local  com- 
mittees and  feels  sure  they  will  be  productive  of 
great  benefit  to  the  Society. 

An  invitation  was  received  from  the  Newcastle- 
on-Tyne  Section  to  hold  the  Annual  General 
Meeting  (1919)  in  Newcastle.  For  the  reasons 
stated  in  last  year's  Report  of  Council  this 
invitation  was  not  accepted,  but  it  gave  the  Council 
much  pleasure  to  receive  a  renewal  of  the  invitation 
for  1920,  which  has  been  unanimously  accepted. 

A  cordial  invitation  has  been  received  from  the 
Canadian  Section  to  hold  the  Annual  Meeting  for 
1921  in  Montreal,  and  the  Council  recommends  its 
acceptance. 

It  was  decided  in  November  that  for  the  further 
period  of  twelve  months  no  enemy  aliens  should 
be  admitted  to  membership  of  the  Society. 

The    Committee    of    the    London     Section    has 

gromised  to  give  a  donation  of  200  guineas  to  the 
ociety  out  of  funds  remaining  over  from  the 
Annual  General  Meeting  last  yeait.  The  Council 
much  appreciates  this  generous  gift. 

The  Audited  Balance  Sheet  and  Statement  of 
Income  and  Expenditure  for  the  year  ending 
December  31,  1919,  which  have  already  appeared  in 
the  Journal  for  June  30,  will  be  laid  before  the 
meeting. 

The  Amended  By-Laws  recommended  by  the 
Council  for  adoption,  and  which  have  been  circu- 
lated among  the  members,  will  be  submitted  at  the 
meeting. 

The  Journal  for  1919  contained  1866  pages  of  text 
(Review  486,  Transactions  412,  Abstracts  968),  com- 
pared with  1612  in  1918.  Advertisements:  1298 
pages  in  1919;  1464  pages  in  1918. 

Volume  IV.  of  the  Society's  Annual  Reports  on 
the  Progress  of  Applied  Chemistry  was  published 
this  year,  and  the  purchase  of  the  new  volume 
has  been  accompanied  by  a  considerable  number  of 
orders  for  Vols.  II.  and  III.  Volume  I.  has  been 
out  of  print  for  more  than  a  year. 

The  preparation  and  publication  of  a  collective 
index  to  the  Journal  from  1906  to  1919  inclusive 
has  been  under  consideration,  but,  having  regard 
to  the  probable  cost  involved,  it  was  decided  that 
at  the  present  time  it  is  impossible  for  the  Society 
to  undertake  the  work  without  substantial  financial 
assistance. 

A  proposal  that  the  Journal  should  be  published 
weekly  has  been  discussed,  but  in  view  of  the 
present  financial  position  of  the  Society  it  was  re- 
solved that  the  whole  question  be  deferred  for  the 
present. 

Representations  have  been  received  that  the 
present  system  of  charging  authors  the  cost 
prioe  for  reprints  of  papers  published  in  the 
Journal  is  objectionable,  and  that  it  acts  as  a  de- 
terrent to  would-be  contributors.  The  Council  is 
in  full  agreement  with  these  views  and  has  decided 
that  the  former  plan  of  giving  a  certain  number  of 
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free  copies  should   be  reverted  to  as  soon  aa   the 
Society  s  financial  position  permits. 

Arrangements  have  been  made  to  supply  the  press 
with  items  of  news  of  general  interest  relating  to 
chemical  industry.  It  is  hoped  by  this  means  to 
make  the  Society's  activities  more  widely  known. 

Tho  Council  earnestly  invites  tho  co-operation  of 
all  members  of  the  Society  in  maintaining  and  ex- 
tending the  siipu 'linn  v  of  the  Journal  as  the 
premier  nun-trade  British  publication  devoted  to 
I  ii. 'lineal  industry. 

Mr  G.  11.  Ford,  M.Sc.  (Manchester)  has  been 
appointed  Assistant  Editor  of  the  "Review" 
Section  of  the  Journal. 

A  scheme  drawn  up  by  the  President,  Mr.  John 
Gray,  for  the  setting  up  of  a  number  of  standing 
committees  has  been  adopted  with  the  object  of 
facilitating  the  work  of  the  Council  and  of  provid- 
ing an  appropriate  series  of  committees  to  which 
matters  requiring  special  consideration  can  bo  at 
onoe  remitted.  A  list  of  these  committees,  with  the 
names  of  the  chairman  and  members  in  each  case, 
is  given  in  the  Journal,  vol.  39.  p.  85  E. 

In  tho  absence,  through  ill-health,  of  Dr.  Car- 
penter, Chairman  of  the  Finance  Committee,  the 
Council  has  appointed  Dr.  E.  F.  Armstrong  interim 
Chairman. 

Professor  Henry  Louis  has  been  elected  a  member 
of  the  Finance  Committee  in  place  of  Dr.  Messel, 
deceased,  and  Dr.  Levinstein  has  resigned  his  mem- 
bership of  it. 

Mr.  J.  Arthur  Reavell  was  co-opted  to  the  Trans- 
actions and  Abstracts  Sub-Committee  of  the  Pub- 
lications Committee  as  representative  of  the 
Chemical  Engineering  Group  in  the  absence, 
through  ill-health,  of  Prof.  J.  W.  Hinchley. 

Prolonged  and  serious  consideration  has  been 
given  to  the  financial  position  of  the  Society. 
The  Income  and  Expenditure  accounts  for  the  years 
1918  and  1919  show  deficiencies  of  £3145  and  £2353 
respectively.  In  order  to  wipe  off  the  former, 
several  of  the  Society's  investments  had  to  be 
realised,  and  a  similar  course  will  have  to  be 
adopted  for  the  purpose  of  clearing  off  the  latter. 
The  deficiencies  have  been  due  to  the  enormous  in- 
crease in  the  cost  of  printing  and  paper,  and  the  . 
Council,  realising  the  seriousness  of  encroaching 
further  on  the  Society's  reserve  funds,  has,  after 
much  deliberation,  decided  that  the  Annual  Sub- 
scription must  be  increased  from  January  1  next. 
A  resolution  regarding  this  will  be  placed  before  the 
meeting.  To  provide  for  the  caso  of  young  persons 
applying  for  membership  a  scheme  has  been  de- 
vised under  which  such  persons  will  be  admitted  at 


a  lower  subscription  than  that  payable  by  ordinary 
members.  This  scheme  will  t>e  laid  before  the 
meeting  for  adoption. 

■  sing  the  urgent  importance  of  deriving  as 
large  an  income  as  possible  from  the  advertisements 
in  the  Journal  the  Council  decided  to  take  this 
business  into  its  own  hands  and  gave  Messrs.  T.  G. 
Scott  and  Son  the  required  six  months'  notice, 
which  expired  on  May  81.  Mr.  P.  Lo  Good  has 
been  appointed  Advertisement  Manager,  and  he, 
along  with  his  staff,  are  accommodated  in  the 
Society's  offices. 

A  resolution  was  unanimously  passed  at  an  Extra- 
ordinary General  Meeting  of  the  Society,  held  on 
October  23,  declaring  that  the  Chairman  and 
Honorary  Secretary  of  a  Subject-Group  shall  be  ex 
sjfaio  members  of  the  Council;  and  this  was 
unanimously  ronfirraed  at  a  similar  meeting  held 
on  November  20.     (See  Report  of  Council,  1919.) 

The  Council  has  award. -1  the  Society's  Medal  for 
1920  to  Monsieur  Paul  Keetner  in  recognition  of  his 
distinguished  tervices  to  chemical  industry.  (See 
Journal,  vol.  39,  p.  157  R.) 

Through  tho  generosity  of  Messrs.  Cross  and 
Bevan,  and  of  Sir  T.  P.  Latham,  Bart.,  of  Wey- 
bridge,  a  prize  is  again  offered  for  an  essay  on 
"The    Interconnexion    of    Economic   Botanv    and 


Chemical  Industry  ";  also  a  fellowship  endowment. 

(.For  lull  particulars  Bee  Journal,  vol.  88,  p.  171  u.i 

It    is  gratifying  to  know  that  members  of  the 

-  .  iet\  are  taking  advantage  of  tho  facilities  offered 
them  bj  the  Chemical  Society  for  using  its  Library 
and  borrowing  hooks  from"  it.  The  Council  has 
renewed  for  1920  its  donation  towards  the  ex- 
penses in, inred  in  connexion  with  the  Chemical 
Society's    Library    Extension   Scheme. 

The  London  Section  appointed  a  Committee,  of 
which  Professor  J.  C.  Philip  was  Chairman,  to  re- 
port on  the  steps  which  should  he  taken  in  order  to 
standardise  tho  application  of  tho  Ref lactometer  to 
industrial  and  scientific  purposes,  and  its  report 
was  published  in  the  issue  of  the  Journal  for  De- 
comber  15. 

The  Council  has  received  from  the  Chemical 
Engineering  Group  of  the  Society  a  resolution  re- 
questing it  to  take  up  consideration  of  Standardi- 
sation on  a  wide  and  comprehensive  basis  in  con- 
nexion with  apparatus  and  materials  in  the 
Chemical  Industry  to  which  standardisation  can 
properly  be  applied.  Tho  Council  considers  that 
this  subject  is  one  of  great  importance,  and  it 
is  securing  the  co-operation  of  the  Association 
of  British  Chemical  Manufacturers  and  of  the 
British  Engineering  Standards  Association  in  deal- 
ing with  it. 

In  the  interests  of  the  members  of  the  Society 
who  are  Chemical  Engineers  the  Council  has  taken 
an  active  interest  in  opposing  the  Civil  Engineers 
(Registration)  Bill  promoted  by  the  Institution  of 
Civil  Engineers.  Having  regard  to  tho  admitted 
impossibility  of  the  Bill  passing  in  the  present 
session  of  Parliament,  it  has  been  decided  to  take  no 
further  action  at  present. 

The  compilation  of  a  Card-Index  of  tho  Catalogue 
of  Publications  referred  to  in  Chemical  Literature, 
and  the  Libraries  of  the  U.K.  in  which  they  are  to 
be  found,  has  now  been  brought  up  to  date  by  Dr. 
Holt,  and  has  been  deposited  in  the  offices  of  the 
Society.  Further  particulars  regarding  this  will  be 
given  in  an  article  which  it  is  hoped  that  Dr.  Holt 
will  shortly  contribute  to  the  "Review."  The 
Council  appreciates  very  highly  this  valuable  work 
which  Dr.  Holt  initiated  and  has  brought  up  to 
date. 

Substantial  progress  has  been  made  in  arranging 
and  cataloguing  the  stock  of  books  and  journals 
belonging  to  the  Society,  and  an  anonymous  donor 
has  contributed  the  sum  of  £25  towards  the  expense 
of  the  work. 

The  Report  of  the  Empire  Sugar  Supply  (Tech- 
nical) Committee,  and  the  Report  of  tho  Com- 
mittee on  the  Standardisation  of  Laboratory  Glass- 
ware were  published  in  the  issue  of  the  Journal  for 
August  15.  (See  Report  of  Council,  1919.)  Each 
of  these  Reports  has  been  reprinted. 

The  draft  rules  of  tho  Federal  Council  for  Pure 
and  Applied  Chemistry  provide  that  tho  con- 
stituent bodies  shall  contribute  to  the  expenses 
of  the  Federal  Council  (including  the  agreed  con- 
tribution to  the  International  Union  of  Pure  and 
Applied  Chemistry)  on  a  membership  basis.  The 
Society's  contribution  will  bo  £100  per  annum,  and 
this  has  been  agreed  to.  (See  Report  of  Council, 
1919.) 

Tho  Grasseili  Chemical  Co.  presented  to  the 
Society  a  framed  copy  of  the  medal  which  they 
have  founded  in  connexion  with  tho  American 
Section.  (See  Report  of  Council,  1919.)  The  gift 
was  accepted  with  thanks  to  the  donors. 

The  Imperial  Mineral  Resources  Bureau  sub- 
mitted a  scheme  to  establish  a  complete  system  of 
abstracting  publications  dealing  with  the  entire 
subject  of  mineral  products,  and  suggested  that 
a  committee  should  bo  formed  to  consider  the  best 
means  for  carrying  this  into  effect ;  it  was  also  their 
intention  to  set  up  other  committees  which  should 
direct  their  attention  to  special  subjects  and  classes 
of  mineral  products.     The  Council,  on  the  invita- 
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tion  of  the  Bureau,  nominated  two  representatives 
to  the  "Abstracts"  Committee  and  one  repre- 
sentative to  each  of  certain  other  committees. 

A  communication  was  received  from  the  Univer- 
sity of  London  requesting  the  Council  to  suggest 
names  of  members    to    form    a    committee  repre- 
sentative of  the  Chemical  Trades  to  examine  its 
Scheme  for  Degrees  in  Commerce.       It  was  con-    ! 
sidered   desirable   that   such    a   committee   should 
comprise  representatives  both  of  the  Society  and  of    i 
the  Association  of  British  Chemical  Manufacturers,    J 
and  this  suggestion  was  approved  by  the  University 
authorities. 

A  list  of  the  Society's  representatives  on  outside 
bodies  is  given  in  the  Journal,  vol.  39,  p.  85  b.  To 
this  list  the  following  should  be  added:  — 

Imperial    College    of    Science    and    Technology    ■ 
(Board  of  Governors): — Dr.  Charles  Carpenter. 

London  University  Degrees  in  Commerce. — 
Chemical  Trades  Committee: — The  President,  Dr. 
Carpenter,  Mr.  D.  Lloyd  Howard,  and  Dr.  C.  A.  ] 
Keane,  representing  the  Society;  Sir  John  Brun- 
ner,  Bart.,  and  Mr.  C.  A.  Hill  representing  the 
Association  of  British  Chemical  Manufacturers. 

Sir.  W.  F.  Reid  was  appointed  the  Society's 
representative  on  the  Committee  of  the  Depart- 
ment of  Import  Restrictions.  The  work  of  the 
Committee  has  sine*  been  taken  over  by  the  per- 
manent officials  of  the  Board. 

A  communication  was  received  from  the  President 
of  the  American  Chemical  Society  inviting  the 
Council  to  appoint  a  Committee  on  Nomenclature, 
Spelling,  and  Pronunciation  to  co-  operate  with  the 
corresponding  Committee  of  the  American  Society. 
Prof.  G.  T.  Morgan,  Mr.  T.  F.  Burton,  and  Dr. 
E.  H.  Tripp  were  appointed  such  a  Committee,  to 
co-operate  with  the  similar  Committee  of  the 
Chemical  Society  of  London. 

Consideration  has  been  given  to  a  communica- 
tion from  the  Conjoint  Board  of  Scientific 
Societies  pointing  out  the  serious  handicap  from 
which  the  nation  suffered  in  the  early  years  of  the 
war  in  respect  to  the  application  of  science  to  war 
problems  and  the  desirability  of  approaching  the 
Admiralty  and  War  Office  with  the  object  of  estab- 
lishing a  more  satisfactory  and  permanent  basis 
for  the  application  of  science  to  the  problems  con- 
cerned in  view  of  future  wars.  The  Board  regards 
it  as  essential  that  continuous  research  by  co- 
operation between  the  Services  and  individuals 
engaged  in  scientific  research  should  be  established 
with  a  view  to  the  application  as  soon  as  possible 
of  new  discoveries  and  principles  to  war  problems, 
and  that  facilities  for  the  mobilisation  of  a  scientific 
staff  without  delay  and  in  the  most  efficient  manner 
should  be  provided.  The  Council  is  fully  in  accord 
with  the  views  and  proposals  of  the  Board,  and  has 
submitted  certain  suggestions  bearing  on  the 
scheme. 

A  communication  was  received  from  the  National 
Union  of  Scientific  Workers  regarding  the  question 
of  making  representations  to  the  Lords  of  the 
Treasury  for  the  purpose  of  obtaining  concessions 
m_  respect  of  the  assessment  for  income  tax  of 
scientific  workers,  along  with  a  suggested  form  of 
petition,  and  the  Council  has  expressed  its  sym- 
pathy with  the  proposals  submitted. 

The  above  report,  which  was  taken  as  read,  was 
adopted  on  the  motion  of  the  Chairman,  seconded 
by  Dr.  J.  T.  Dunn. 

Hon.  Treasurer's  Report. 
Mr    D.  Lloyd  Howard,  the  retiring  treasurer 
moved   the   adoption  of  the  statement  of  account 
and  balance-sheet  (see  Journal  of  June  30,  1920) 
He  had  again  to  report  a  deficit,  though  not  so 
large  a  deficit  as  in  1918.     At  the  last  general  meet- 
ing he  was  able  to  announce  that  the  income  from 
advertisements  was  coming  in  at  the  rate  of  £10  000 
a  year,  and  lie  was  now  glad  to  sav  that  the  income 
tor  the  whole  year  had  exceeded  £10,000        That 


income  they  hoped  would  be  increased  when  the 
new  arrangements  made  with  regard  to  advertising 
came  into  full  operation.  As  to  the  general 
position,  they  had  again  been  compelled  to  borrow 
money  from  the  bankers ;  they  were  able  to  borrow 
sufficient  to  cover  the  year's  expenditure  without 
realising  further  securities,  and  though  borrowing 
was  bad,  selling  was  worse.  Later  they  would  have 
resolutions  put  to  the  meeting  dealing  with  the 
question  of  raising  the  subscription.  It  was  not 
for  him  to  go  deeply  into  that  subject  except  to 
say  that  while  the  financial  situation  was  serious 
he  did  not  consider  it  to  be  by  any  means  desperate, 
and  he  believed  that  if  the  meeting  adopted  the 
recommendations  of  the  Council  the  Society  ought 
to  have  every  prospect  of  winning  through  and 
being  again  on  a  sound  financial  basis.  As  retiring 
Treasurer  he  wished  to  explain  why  he  did  not  seek 
re-election.  He  had  taken  office  on  the  death  of  the 
late  Hon.  Treasurer  in  1918,  and  he  took  the  oppor- 
tunity of  thanking  his  colleagues  on  the  Finance 
Committee  and  the  Council  for  the  great  help  they 
had  always  given  him  and  for  the  unvarying  kind- 
ness and  consideration  always  shown  him.  They 
had  made  his  term  of  office  extremely  enjoyable  in 
an  anxious  time.  Those  not  on  the  Council  ought 
to  know  the  enormous  debt  they  owed  to  all  the 
officers,  especially  to  their  last  three  Presidents, 
Dr.  Carpenter,  Prof.  Louis,  and  Mr.  Gray.  The 
initiation  and  successful  working  of  the  Finance 
Committee  and  the  drafting  of  the  scheme  of  com- 
mittees now  in  operation  was  due  to  those  three 
Presidents.  His  reason  for  resigning  his  position 
as  Hon.  Treasurer  was  exactly  as  stated  in  the 
report,  namely,  that  the  demands  of  his  business 
did  not  give  him  sufficient  leisure  to  devote  that 
amount  of  time  to  the  treasurership  that  he  felt  he 
ought  to  give.  He  was  entirely  in  accord  with  the 
policy  of  the  Finance  Committee  in  every  respect, 
and  deeply  regretted  that  his  engagements  would 
not  permit  him  to  continue  in  office.  He  formally 
moved  the  adoption  of  the  report. 

Mr.  E.  V.  Evans,  the  Treasurer-elect,  in  second- 
ing the  adoption  of  the  report,  said  he  was  6ure 
that  he  would  be  voicing  the  feeling  of  the  members 
in  assuring  Mr.  Howard  of  their  appreciation  of 
the  services  he  had  rendered  to  the  Society.  He 
had  set  his  successor  a  very  high  standard  to  live  up 
to.  The  main  object  of  the  Society  of  Chemical 
Industry  was  to  supply  its  members  with  a  peri- 
odical account  of  the  progress  of  the  industry  and 
to  keep  industrial  chemists  in  touch  with  the  march 
of  applied  chemistry.  The  Journal  was  the  life- 
blood  of  the  Society,  and  the  Council  was  therefore 
most  anxious  that  the  committees  responsible  for  the 
work  should  keep  it  at  the  highest  possible  scientific 
standard.  The  income  of  the  Society  was  largely 
dependent  upon  the  popularity  of  the  Journal,  and 
upon  its  popularity  depended  the  membership  and 
its  use  to  advertisers.  They  received  criticisms  of 
the  Journal  from  time  to  time,  and  he  assured 
them  that  criticism  was  always  highly  appreciated. 
The  policy  of  the  Society  was  to  attempt  to  cater 
for  the  chemical  manufacturer  and  commercial 
chemist  as  well  as  for  the  academic  chemist,  and 
all  their  efforts  must  be  towards  making  the  Journal 
increasingly  interesting  and  useful  to  che»ists  and 
chemical  manufacturers.  Since  their  expenditure 
had  exceeded  their  income,  it  was  necessary  to 
increase  the  subscriptions.  The  only  alternative 
to  that  would  be  to  decrease  the  effectiveness  of  the 
Society,  but  that  would  be  disastrous  policy.  He 
could  not  be  a  party  to  such  a  procedure,  and 
would,  personally,  rather  see  the  Society  go  down 
in  honourable  bankruptcy — which,  by  the  way,  was 
impossible — than  its  value  be  detracted.  He  had 
much  pleasure  in  seconding  the  adoption  of  the 
report. 

The  report  was  unanimously  adopted,  and  a  vote 
of  thanks  was  passed  to  the  retiring  Treasurer  by 
reclamation. 
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I  ill     Anniii    SlIIMMITIOX. 

Ihi  en  mum  vs  said  that  the  next  item  on  the 
agenda,  the  proposed  increase  of  subscriptions,  was 
perhaps  the  most  important  <>f  all.  In  a  sense  die 
meeting  had  already  agreed  to  it  by  adopting  the 
Report  "I  the  Council,  but  be  hoped  the  matter 
would  be  taken  independently  and  discussed  on  its 
own  merits.  The  position  was,  simply  put,  that 
they  wen  spending  more  than  they  were  getting. 
The  Society  was  in  a  nourishing  condition  so  far  as 
erced  the  influx  of  new  members,  but  every 
new  member  cost  more  than  he  paid.  Obviously 
sn  ii  a  state  el  affairs  could  not  continue.  The 
Finance  Committee  and  tho  Council  had  carefully 
studied  the  whole  position,  and  had  come  to  tho 

<  ODCrasion  that  the  proposed  increased  subscriptions 
would  just  about  Cover  the  year's  expenditure  by 
rigid  economy  and  care,  though  it  would  not  leave 
any  surplus.  He  formally  moved  the  following 
i  ut ions : 

v  I  >  That  the  annual  subscription  payable  by 
Bunkers  be  £'-  10s.  from  January  1,  1921. 

t^'i  That  the  Life  Composition  Fees  be  increased 
from  £80  and  £-J.">  to  £40  and  £35  respec- 
tively. 

(8)  That  a  member  joining  under  the  age  of  25 
shall  be  entitled  to  pay  a  subscription  of  £2 
per  annum  until  attaining  the  age  of  25,  or 
for  three  years  from  the  date  of  election, 
whichever  is  tho  longer  period;  but  subject 
to  the  provisions  that  his  application  for 
membership  must  be  accompanied  by 
(U  satisfactory  evidence  of  age,  and  (2)  a 
declaration  that  he  is  not  joining  the  Society 
as  a  nominee  of  any  firm  or  corporation,  but 
solely  in  his  own  interests  as  an  individual 
member. 

Dr.  K.  F.  Armstrong,  in  seconding  the  resolu- 
tion, said  that  the  Council  had  not  put  them  for- 
ward lightly.  The  question  had  been  considered  for 
over  twelve  months.  A  year  ago  they  had  deferred 
bringing  it  forward  because,  like  other  people,  they 
had  been  optimistic  that  things  would  improve. 
That  optimism  had  not  been  justified,  and  the 
consequence  was  that  the  Council  had  found  it 
isary  to  put  forward  these  resolutions.  The 
Council  had  taken  up  a  firm  position  in  refusing  to 
allow  the  standard  of  the  Journal  to  fall,  and  he 
hoped  they  would  all  support  the  Council.  He  did 
not  think  a  reduction  of  expenditure  was  possible 
to  any  appreciable  extent.  The  increase  in  ex- 
penditure was  caused  by  matters  over  which  they 
had  no  control — paper  and  printing  costs.  The 
ling  down  of  that  expenditure  was  by  re- 
ni;  tie-  size  of  the  Journal — a  policy  which  he 
felt  sure  they  would  agree  was  a  shortsighted  one. 
I  •  dm  ision  to  increase  the  subscription  had  not 
been  come  to  without  much  consultation  with  the 
Local  S.s  tions. 

I'      I      I'    (  .iohwin  suggested  that  more  members 

might   be   obtained    in   Canada    and    in    the   United 

I   allowing  members  there  to  come  in  at  a 

lower  rate  ut  subscription  in  order  to  some  extent 

i  he  competition  of  tho  American  Chemical 

- 

The  (iiuc.vus  pointed  out  that  Canadian  meiu- 

were  costing   more   than  the  Society 

received   from    them.        If    they   only   charged   the 

'     nadian  members  the  net  cost  of  the  Journal  the 

-     iaty  would  be  out  of  pocket.     The  ordinary  ex- 

pei  i  be  borne  by  Canadian  members  as  by 

<>ti  •  representations  of  the  kind  suggested 

b]     I1  I.Mn    would,    however,    receive  careful 

deration  by  the  Council. 

\>  iiRATioN  of  By-laws. 

proposed  alterations  to  By-laws,  as  circulated 
in    the   Journal,    were   moved    by    the   Chairman, 


who  brietly  reviewed  the  main  points  of  t he- 
alterations. 

Da  .-Minus  Mm,  seconded,  and  the  alterations 
were  agreed  to  without  discussion. 

PHI  si  sru  ION  in    Ml  uu  . 

In  presenting  the  Medal  ol  ill,  Society  to  M.  Paul 
Kestner,  Pbov.  Louis  said:-  ••  None  of  the  dunes 
devolving  upon  me  to-day  affords  me  greater 
pleasure  than  that  which  1  am  next  called  upon  to 

perform,   namely,   the  presentation  of  the  Medal  of 

our  Sooiety.  M.  Kestner,  in  the  name  of  the 
Society  of  Chemical  Industry  I  have  to  ask  your 
acceptance  at  my  hands  of  the  Medal  of  the  Society. 

^  "ii  are  aware  that  the  Society  presents  this  Medal 
to  chemists  who  have  achieved  distinction  in  one  or 
oilier  of  the  numerous  branches  of  our  many-sided 
subject,  and  the  list  of  our  Medallists  shows'a  long 
line  of  illustrious  names,  to  which  we  now  take 
pride  in  adding  your  own.  Your  work  has  lain 
essentially  in  that  difficult  and  complex  branch  of 
the  subject  which  we  are  learning  to  speak  of  as 
chemical  engineering,  and  I  may  bo  allowed  to 
express  the  hope  that  the  award  of  this  Medal  to 
you  may  be  taken  BS  an  indication  of  tho  importance 
that  tho  Society  attaches  to  this  particular  branch 
of  the  subject  and  as  an  encouragement  to  those 
who  are  devoting  their  energies  to  its  development. 
The  admirablo  results  that  you  have  aehioved  and 
the  inventions  with  which  you  have  enriched 
chemical  technology  are  too  well  known  to  make  it 
necessary  for  me  to  do  more  than  refer  to  them  here 
in  very  few  words. 

"In  the  first  placo  I  would  like  to  mention  the 
improvements  that  you  have  introduced  in  tie 
appliances  for  acid  manufacture,  such  as  your  fans 
for  acid  towers  and  for  acid  gases  and  your  auto- 
matic acid  elevator,  an  appliance  that  played  an 
important  part  in  chemical  industry  during  the  war. 

"  Here  on  the  Tyne  we  are  naturally  interested 
especially  in  all  that  appertains  to  fuel  and  fuel 
economy,  and  in  the  latter  respect  the  climbing 
film  evaporator,  with  which  your  name  is  associated, 
take,  particularly  high  rank.  It  has  already  show  n 
itself  capable  of  effecting  remarkable  economies  in 
the  consumption  of  fuel  required  for  evaporation, 
and  we  are  looking  forward  with  great  interest  to 
those  developments  of  the  principle  which 
you  have  in  hand,  as,  for  example,  the  ap- 
plication of  the  climbing  film  principle  to 
water  tube  boilers.  In  the  same  way  we  are 
looking  forward  with  interest  to  the  applications  ol 
the  same  principles  to  vour  new  methods  of  sugar 
manufacture,  to  which  I  understand  you  are 
devoting  your  attention  at  the  moment.  Haying 
regard  to  the  world  shortage  of  this  essential  article 
of  food,  we  can  only  hope  that  in  the  public  interest 
you  will  persevere  with  this  interesting  work  and 
that  your  labours  may  be  crowned  with  complete 

SUCCess. 

"  In  addition  to  all  this  mass  of  technical  work 
which  you  are  carrying  on  with  such  energy,  1 
should  like  to  mention  some  of  your  other  activities 
in  connexion  with  chemical  industry,  such  as  the 
prominent  part  that  you  have  taken  in  found- 
ing in  your  own  country  the  sister  society  to  our 
own.  the  Society  de  Cliimie  I nilustriolle,  and  in 
firmly  establishing  it  in  a  few  years  as  ono  of  the 
foremost  French  technical  societies.  You  have 
played  a  great  part  in  helping  forward  the  forma- 
tion of  the  Inter-Allied  Association  of  Chemists. 
which  will  tend  to  draw  yet  closer  together  the 
scientific  and  technical  resources  of  the  nations 
which  have  devoted  these  to  a  common  cause  in  the 
interests  oi  the  world's  <  ivilisation.  Finally,  whilst 
emphasising  the  fact  that  tins  Medal  is  a  tribute,  to 
your  own  eminent  personal  merits,  I  may  be  allowed 
to  express  the  hope  that  the  chemists  of  both  our 
nations  will  recognise  in  the  homage  that  we  thus 
pay  you  the  earnest  desire  of  both  to  continue  in 
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times  of  peace  the  close  and  cordial  co-operation 
that  led  us  through  the  bitter  stress  of  war  to  its 
ultimate  triumphant  issue." 

M.  Paul  Kestner,  after  receiving  the  Medal, 
said  that  in  granting  the  Medal  of  the  Society 
to  a  foreigner  the  Society  had  not  altogether 
departed  from  tradition.  Not  only  was  he  an  old 
member  of  the  Society,  but  he  was  an  old  friend  of 
(Jreat  Britain.  He  had  always  been  a  fervent 
admirer  of  Great  Britain,  and  he  was  quite  certain 
that  he  owed  what  success  he  had  attained  to  the 
knowledge  he  had  gained  in  an  intimate  connexion 
with  this  country — a  connexion  of  over  30  years. 
Truly  he  had  sat  at  the  feet  of  the  British  men  of 
science  and  British  manufacturers.  He  felt  he  was 
one  of  their  pupils.  The  honour  which  they  had 
conferred  on  him  was  totally  unexpected,  and,  in 
all  sincerity,  he  felt  it  was  the  crowning  point  of  his 
career.  He  fully  realised  that  in  honouring  him 
the  Society  was  honouring  his  country.  In  his 
modest  person  they  had  celebrated  very  nobly  and 
delicately  the  everlasting  alliance  between  Great 
Britain  and  France.  He  also  realised  that  it  was 
an  honour  to  his  colleagues  of  the  Societe  de  Chimie 
Industrielle.  It  was  especially  gratifying  to  him 
that  the  medal  should  be  handed  to  him  by  his  old 
friend,  Prof.  Louis.  He  was  a  distinguished  Past- 
president  of  the  Society,  and  under  him  tko  Society 
had  achieved  some  very  great  work  during  the  war. 
He  would  say  to  Prof.  Louis:  "  Vous  avez  bien 
merite  de  la  Societe."  He  concluded  by  again 
thanking  them  for  the  honour  they  had  done  him 
and,  through  him,  the  Societe  de  Chimie  In- 
dustrielle. 

Next  Place  of  Meeting. 

The  Chairman  read  to  the  meeting  the  invitation 
received  from  the  Canadian  section  to  hold  the  next 
annual  meeting  in  Montreal.  He  formally  moved 
the  acceptance  of  the  invitation. 

Mr.  H.  M.  Ridge  seconded,  and  referred  to  the 
very  great  field  which  Canada  provided  for  the  work 
of  the  industrial  chemist. 

The  invitation  was  accepted  unanimously. 

President's  Address. 

Prof.  Louis,  in  the  absence  of  the  President, 
read  the  Presidential  Address.  (This  address  will 
be  published  in  full  at  a  later  date,  when  the  Presi- 
dent is  able  to  complete  and  revise  it.) 

Sm  Wji.  J.  Pope  said  that  they  had  met  in  the 
expectation  of  hearing  a  Presidential  address 
which  would  summarise  the  ripe  experience  of  one 
of  the  foremost  and  most  successful  of  British 
chemical  technologists ;  he  ventured  to  think  that 
their  anticipations  had  not  been  disappointed.  The 
address  would  be  read  with  keen  appreciation  and 
would  furnish  material  for  serious  thought  to  all 
interested  in  the  aims  and  objects  of  the  Society  of 
Chemical  Industry.  The  subject  of  chemical  tech- 
nology now  loomed  much  larger  in  the  public  eye 
than  had  been  the  case  six  or  seven  years  ago,  and 
for  a  two-fold  reason.  In  the  first  place,  the  war 
had  taught  the  whole  thinking  portion  of  the  world 
that  the  possession  of  an  effective  chemical  industry 
was  absolutely  vital  to  the  continued  existence  of 
any  modern  nation ;  secondly,  the  magnificent 
results  achieved  by  British  technical  chemists 
during  the  war  had  taught  the  whole  world  that 
this  country  was  easily  capable  of  developing 
chemical  manufacture  in  such  a  manner  as  to 
render  the  Empire  entirely  independent  of  foreign 
production.  The  vast  British  output  of  chemical 
products,  many  of  which  had  been  never  before 
manufactured  in  this  country,  which  had  been 
worked  up  between  1914  and  1918,  had  resulted 
from  the  labours  of  men  like  their  President,  of  men 
who,  from  the  exacting  nature  of  their  occupations, 
had  come  but  little  into  the  public  view. 


Whilst  proposing  a  vote  of  thanks  to  the  Presi- 
dent for  his  address  he  was  sure  they  would  wish 
him  to  express  the  sorrow  of  all  present  at  the 
reason  for  Mr.  Gray's  absence;  their  President  was 
now  paying  the  penalty  of  overwork  undertaken  in 
the  national  service.  He  had  written  to  him  (Sir 
William)  expressing  regret  at  his  inability  to 
attend  the  annual  meeting,  and  his  absence  to-day 
was  causing  him  the  most  bitter  disappointment. 

They  were  fortunate  in  having  been  able  to 
entrust  the  delivery  of  the  Presidential  address  and 
the  conduct  of  the  annual  meeting  to  one  who  was 
a  veteran  in  the  service  of  the  Society.  Professor 
Henry  Louis  was  always  ready  to  step  into  a  breach 
and  to  give  them  the  benefit  of  his  wide  experience 
and  of  his  well-known  businesslike  mode  of  conduct- 
ing affairs. 

He  desired  to  propose  that  a  very  hearty  vote  of 
thanks  be  passed  to  their  President  for  his  address, 
that  they  should  express  their  sympathy  with  him 
in  his  illness  and  their  hopes  for  his  speedy  recovery, 
and  that  they  should  thank  their  acting  President, 
Professor  Louis,  for  the  manner  in  which  he  had 
presented  the  Presidential  Address. 

Mr.  Walter  Reid  seconded  the  votes  of  thanks, 
which  were  carried  with  acclamation. 

The  Chairman  thanked  the  meeting,  saying  it 
had  been  a  pleasure  to  discharge  the  duties  and  that 
he  was  always  ready  to  do  his  best  for  the  Society. 

Mr.  L.  G.  Radcliffe  moved,  and  Mr.  Julian  L. 
Baker  seconded  the  re-election  of  the  auditors, 
Messrs.  Price,  Waterhouse  and  Co.  This  was 
agreed  to. 

At  the  close  of  the  meeting  the  Chairman 
announced  that  the  Scrutineers  reported  that  the 
following  were  elected  to  the  Council  as  the  result 
of  the  ballot :  — President :  Sir  William  Pope.  Vice- 
Presidents:  Mr.  John  Gray,  Mr.  D.  Lloyd  Howard, 
Dr.  S.  Miall,  and  Mr.  E.  Thompson.  Ordinary- 
Members  of  Council:  Dr.  T.  H.  Butler,  Mr.  W.  H. 
Coleman,  Mr.  F.  H.  Carr,  and  Dr.  F.  C.  Garrett. 


CONFERENCE    ON  BY-PRODUCT 
COKING. 

On  Tuesday  afternoon  a  conference  on  by-product 
coking  was  held  in  the  Chemical  Lecture  Theatre, 
Armstrong  College.  Prof.  P.  Phillips  Bedson  in 
the  chair. 

The  Chairman  said  that  it  was  impossible  to 
over-exaggerate  the  importance  of  the  complete 
utilisation  of  coal — a  subject  which,  during  the  past 
few  years,  had  been  brought  home  by  the  increased 
cost  of  coal,  but  it  was  a  matter  for  regret  that  it 
had  taken  us  so  long  to  appreciate  and  make  head- 
way in  the  practice  of  coking  coal,  especially  as 
regards  the  recovery  of  by-products.  Of  the  factors 
which  had  contributed  to  the  backward  condition 
of  the  British  by-product  coking  industry  the  first 
was  that  in  this  country,  and  particularly  in  Dur- 
ham, such  a  good  supply  of  excellent  coking  coal 
was  available.  The  second  factor  had  been  that 
in  making  iron  it  had  been  found  that  a  slightly 
larger  amount  of  retort  oven  coke  was  needed  than 
of  beehive  coke,  and  that  undoubted  experimental 
fact,  supported  by  the  dictum  of  Sir  Lothian  Bell, 
had  deterred  many  from  embarking  on  the  recovery 
of  by-products  when  coking  coal. 


BY-PRODUCTS  FROM  COKE-OVENS. 

BY  E.  W.  SMITH. 

The  supply  of  by-products  from  coke-ovens  has 
now  assumed  a  position  of  great  national  import- 
ance, and  much  more  remains  to  be  done  before  the 
commercial  and  financial  possibilities  of  by-product 
coking  can  be  said  to  have  reached  their  limit. 

In  beehive  practice — which  still  persists  in  some 
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district* — not  only  were  all  the  valuable  by-producta 
lost,  but  also  the  gas  and  a  part  of  tho  top  layers 
of  coke  amounting  to  about  10  per  cent.  The  bee- 
hive oven  will  completely  disappear  when  the 
methods  adopted  in  by-product  practice  are  such  as 
to  provide  a  coke  having  the  necessary  physical 
characteristics  "t  beehive  coke  for  the  particular 
industrial  requirements  and  when  some  of  the  users 
of  beehive  coke  realise  that  not  all  the  char- 
acteristics of  this  coke  are  essential  to  their 
I  articular  operation.  .Much  uncalled-for  prejudice 
nints  amongst  furnacemen  in  favour  of  the  bee- 
hive coke;  by-product  coke  can  be  made  which, 
when  proper!]  used,  will  give  equal  results  w;th 
beehive  coke. 

Tho  following  are  authentic  figures  prepared  by 
the  National  Benzol  Association  from  official 
returns: — 

<tic$  of  coke  oren  plants  for  1918. 

14.635.403. 

SS46&5M. 

2.18 

10.552.648. 

102.781.000. 

7.0 

134.357. 

23.899. 

24  0 


Toot  of  coal  .-arbonb-  .1   . . 
i  ■lib.  crude  65a  benzol  produced 
I  ialla.  crude  65*  bi-niol  per  ton  coal  (average) 
Tons  oi  coke  produced   . . 
•  Jail*,  of  tar  produced 
>  Sails,  per  too  ot  coal  (average) 
font  sulphate  of  ammonia  produced    . . 
Tool  concentrated  ammonia  (25%)  produced  . 
lounds  of  £5°0  ammonia,  total  per  ton.  calcu- 
lated from  above  two  figures 

The  actual  number  of  by-product  ovens  in  use 
may  be  seen  from  the  following  figures: — 1914, 
5893;  1915,  6491;  1816,  7719;  1917,  8219;  1918, 
?412;  and  over  1000  further  ovens  were  under 
construction  during  1919. 

From  the  above  figures  it  would  appear  that  even 
.uter  taking  into  consideration  the  necessarily 
different  conditions  between  coking  and  gas- 
making  practices  the  yields  of  tar,  benzol,  and 
ammonia  are  low. 

In  by-product  coking,  gas  is  the  chief  by-product. 
In  all  cases  about  60. 0  of  the  stripped  gas  is  used 
tor  heating  tho  ovens,  and  the  residual  gas  is  used 
lor  steam  raising  and  other  heating  operations  on 
the  works.  Because  this  gas  is  looked  on  as 
"  surplus  "  gas,  very  little  attention  is  paid  to  tho 
question  of  the  efficiency  of  its  use  on  the  works. 

The  present  methods  of  steam  raising  at  coke 
ovens — with  gas  in  Lancashire  boilers — are  not  only 
in  most  cases  wasteful  because  tho  gas  might  be 
put  to  more  profitable  use  and  the  steam  be  raised 
by  cheaper  means,  but  in  most  cases  the  gas  is 
inefficiently  applied  for  steam  raising.  It  is  only 
where  there  is  no  other  possible  outlet  that  it  is 
justifiable  to  use  it  for  steam  raising,  and  even 
though  there  be  an  ample  supply  of  surplus  gas  for 
the  whole  needs  of  the  works  it  will  still  pay  to 
obtain  a  higher  elficiency  from  the  boilers. 

Every  conceivable  opportunity  should  be  seized 
tor  supplying  coke-oven  gas  to  gas  undertakings 
that  are  requiring  extensions.  The  gas  is 
practically  identical  with  that  produced  in 
horizontal  retorts  on  gas  works,  and  there  are  no 
"  snags,"  as  has  been  proved  during  the  last  eight 
years  at  the  Saltley  Gasworks.  Birmingham,  where 
there  is  an  installation  of  66  regenerative  ovens 
taking  a  charge  of  between  9  and  10  tons  of  coal 
per  oven.  The  yields  of  tar,  ammonia,  and  benzol 
are  quite  up  to  the  average  of  the  horizontal  retort 
results.  Coke-ovens  have  this  surplus  gas,  and  it 
only  reqairei  treeing  from  hydrogen  sulphide  to 
make  it  fit  for  use  in  towns  supply.  If  coke  oven 
proprietors  desire  to  6ell  their  gas  as  a  by-product 
tor  towns  supply  it  will  be  necessary  to  study  the 
subject  from  the  consumer's  point  of  view,  as  the 
operation  is  not  one  merely  of  piping  the  surplus 
to  the  inlet  of  tho  gas  undertaking's  purifiers. 

The  conditions  of  sale  of  gas  for  towns  supply 
have  radically  changed  during  the  last  few  years, 
and  now  that  gas  is  to  be  sold  on  the  basis  of 
thermal  units  and  not  bv  cubic  feet  there  is  not 
quite  the  same  latitude  that  there  has  been  unless 


a  substantial  B.Th.U.  "overweight"  bo  main- 
tained. By  means  of  recorders,  official  State  Gas 
I  \uiuuers  will  test  tho  towns  supply  and  have 
records  of  the  quality  of  the  gas  lor  every  hour  of 
tho  day.  Consequently,  as  it  is  not  possible  to 
keep  an  absolutely  constant  Quality,  gas  under- 
takings will  have  to  work  for  a  gas  consistently 
above  the  declared  standard,  and  as  tho  charges 
are  based  on  tlie  multiple  of  cubic  feet  and  declared 
calorific  value  all  in  excess  is  "  overweight." 

Ono  of  the  difficulties  coke  ovons  will  have  to 
contend  with  is  the  question  of  inerts — nitrogen 
and  carbon  dioxide.  Although  the  Ives. arch 
Committoo  of  the  Leeds  University  and  the  Institu- 
tion of  Gas  Engineers  have  shown,  after  exhaustive 
experimental    work,    that    similar    efficiencies    are 

,  obtainable  from  gasos  varying  widely  in  their  inert 
constituents,    no   gas   apparatus  can    adjust    itseli 

I  for  changes  in  quality.  Tho  question  of  inerts  is 
not,  therefore,  one  of  thermal  efficiency,  but  one  of 

i  density.  A  straight  coke-oven  gas  stripped  of  benzol 
and  containing  no  more  nitrogen  than  that  which 
came  from  the  coal  would  have  a  density  between 
0'42  and  045.     With  about  10%  nitrogen  it  would 

1  bo  between  0-48  and  051,  and  with  20%,  054— 0"59. 
Not  only  does  tho  calorific  value  usually  vary 
correspondingly,  but,  with  the  same  pressure, 
actually  a  smaller  volume  of  gas  can  be  consumed 
in  the  apparatus  when  the  density  of  the  gas 
incroases. 
Tho  ideal  to  be  aimed  at  is  to  produce  and  deliver 

■  to  the  consumer's  promises  a  gas  under  as  nearly  as 
possible  constant  conditions,  and  the  only  factors  of 
material  moment  aro  calorific  value,  density,  and 
pressure. 

Gas  high  in  inerts,  though  no  inconvenience  to 
the  consumer  when  paid  for  on  a  heat-unit  basis, 
is  a  nuisanco  when  the  percentage  of  inerts  varies 
considerably.  It  is  also  more  costly  to  distribute 
and  purify,  and  pressure  changes  in  the 
distributing  system  are  much  more  frequent. 

In  straight  carbonisation  practice  such  as  that  in 
horizontal  retorts,  B.Th.Us.  are  dearer  when 
associated  with  30%  of  inerts  than  when  associated 
with  15%  of  inerts — it  being  assumed  that  the  ovens 
and  retorts  are  in  a  reasonable  state  of  repair  and 
that  the  inerts  come  from  the  retort  house. 

Inerts  in  coke-oven  gas  are  usually  higher  than 
in  towns  gas.  This  is  due  to  the  retorts  being 
tighter  than  ovens  and  to  better  means  being 
adopted  on  gasworks  for  controlling  the  pressure 
of  gas  as  it  leaves  the  retorts  than  is  maintained 
at  tho  offtako  of  the  ovons.  This  is  a  matter  that 
can  be  remedied. 

Lastly,  on  this  question  of  gas  as  a  by-product,  I 
am  convinced  that  when  large  extensions  of  ovens 
are  contemplated  and  where  there  is  an  outlet  for 
the  gas  produced  for  boosting  up  the  towns  supply, 
the  question  of  heating  ovens  by  means  of 
externally  produced  by-product  recovery  producer- 
gas  should  be  fully  considered,  with  a  view  to 
releasing  for  towns  use  not  40%  of  the  make  of  gas, 
but  the  whole  of  it. 

In  the  subsequent  treatment  of  the  crude  gas 
entering  the  foul  main  the  methods  adopted  on 
coke-ovens  and  in  gasworks  vary  very  considerably. 
On  coke  ovens  the  aim  is  to  extract  efficiently  tar, 
ammonia,  and  benzol.  On  gasworks,  tar,  some- 
times cyanogen,  ammonia,  occasionally  benzol,  and 
always  hydrogen  sulphide.  Tar  is  eliminated  by 
condensation  and  "  frictional  "  devices,  and 
usually  finally  by  strong  liquor  washing. 

Pitching  troubles  are  usual  on  coke  ovens  and  in 
gas  works  practice  where  the  carbonising  chambers 
or  offtakes  aro  leaky  and  the  gas  entering  the 
collecting  main  is  overheated.  Short  offtake  pipes 
are  also  frequent  causes  of  pitching  troubles,  and 
high  ammonium  chloride  content  of  hot  foul  gas 
aggravates  them.  Tho  circumstances  of  each  case 
have  to  be  studied  separately,  as  there  is  no  panacea 
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tor  the  cure  of  pitching  or  emulsions.  Not  only  are 
the  troubles  costly  to  handle,  but  the  tar  produced 
would,  in  normal  times,  be  of  much  less  value. 

Tars  from  coke  ovens  are  dealt  with  in  a  very 
similar  way  to  those  from  gasworks.  It  would 
appear,  however,  that  the  temperatures  attained 
during  carbonisation  are  lower  in  coke  ovens  than 
on  gasworks,  although  the  long  soaking  heats  usual 
in  a  coke  oven  make  up  for  this  difference  some- 
what. I  believe  it  would  prove  of  financial  advan- 
tage to  run  many  installations  at  higher  tempera- 
tures in  the  combustion  chambers — to  1300°  C. 
Much  lower  temperatures  than  these  are  normal. 
There  would  be  a  greater  throughput,  a  better  gas, 
and  better  by-products. 

I  am  still  to  be  convinced  that  stamped  charges 
containing  1.5 — 20%  of  water  are  so  frequently 
necessary.  They  certainly  do  not  improve  the  by- 
products, and  are  in  many  cases  of  doubtful 
necessity  from  the  point  of  view  of  the  coke. 

Sulphate  of  ammonia. 

Although  it  is  the  usual  practice  to  produce 
sulphate  of  ammonia  on  coke  ovens,  in  many  cases 
it  would  be  more  profitable  to  make  pure  concen- 
trated ammonia  liquor.  It  is  an  open  question 
whether  it  would  pay,  however,  at  the  present 
time  to  scrap  plants  which  were  installed  when 
capital  costs  were  low  and  replace  with  plants  at 
such  high  capital  costs  as  are  ruling  at  the  present 
time.  In  the  case  of  completely  new  installations 
this  matter  should  be  given  very  full  consideration. 

It  is  usual  to  maintain  the  gas  entering  the 
saturator  at  a  temperature  of  at  least  67°  C, 
and  the  liquor  in  the  saturator  is  still  further 
heated  by  means  of  steam-heated  lead  coils.  The 
heat  of  reaction  inside  the  saturator  also  helps 
to  maintain  the  temperature,  and  in  this  way  a 
highly  concentrated  hot  sludge  is  made,  which, 
when  released,  drained,  washed,  and  centrifuged, 
leaves  a  salt  containing  from  24%  to  25%  NH3, 
about  01%  of  acid  and  up  to  2%  of  water.  If  this 
country  is  desirous  of  retaining  the  foreign  markets 
wrested  from  Germany  during  the  war  greater  care 
will  have  to  be  exercised  by  most  makers  of  sulphate 
in  the  production  of  a  dry,  neutral  salt.  Higher 
prices  are  obtainable  for  such  a  product  which 
cover  the  extra  expense  entailed. 

In  gasworks'  practice  it  is  usual  to  extract  the 
hydrogen  sulphide  present  in  the  crude  gas.  The 
manufacturing  cost  of  this  purification  in  the  usual 
oxide  purifiers  is  about  0"ld.  per  100  cb.  ft.,  after 
taking  credit  for  the  sulphur  in  the  spent  oxide. 
The  sulphur  recovered  is  more  than  sufficient  for  the 
whole  production  of  ammonium  sulphate. 

On  coke-ovens  this  sulphur  is  not  recovered,  but 
if  the  whole  of  the  gas  produced  was  used  for  towns 
.supply  the  sulphur  would  have  to  be  eliminated  and 
would  be  available  for  acid  production. 

The  present  capital  cost  of  oxide  purifiers,  includ- 
ing everything,  is  about  £20,000  per  million  cb.  ft. 
of  gas  made  per  day,  so  that  there  is  ample  room 
for  new  methods  that  can  displace  those  ruling  at 
present  at  a  lower  capital  cost.  Much  work  is  being 
done  on  the  subject  both  here  and  in  America,  and 
it  would  appear  that  a  big  advance  will  be  forth- 
coming. 

In  some  oven  installations  ammonium  chloride  is 
being  successfully  extracted  from  the  hot  gas  before 
the  free  ammonia  comes  down.  This  is  usually 
Carried  out  at  the  tar  extractors,  and  not  only  is 
there  an  enhanced  financial  gain  but  the  tars  are  as 
a  result  comparatively  free  from  chloride  and  the 
tar  stills  have  a  correspondingly  increased  life. 

It  would  appear  that  the  amount  of  ammonia 
recovered  in  coke-ovens  is  not  so  high  as  in  gas- 
works from  similar  coals.  This  may  be  due  to  a 
number  of  causes — most  of  which  are  controllable. 
It  is  beyond  the  scope  of  this  paper  to  go  into  this 
question  more  than  to  mention  it. 


Benzol. 

During  the  war,  gasworks  starting  de  novo  had 
opportunities  of  studying  the  question  of  benzol 
extraction  which  had  not  been  available  to  coke- 
oven  managers.  Rhead's  paper  on  the  working  of 
the  benzol  plant  in  Birmingham  added  much  to  our 
knowledge  on  this  subject. 

The  quantity  of  benzol  recovered  depends  (1)  on 
the  quantity  produced  in  the  ovens,  (2)  on  the 
quantity  destroyed  either  in  the  ovens  or  the  offtake 
pipes,  and  (3)  on  the  efficiency  of  extraction  from 
the  gas  in  the  scrubbers.  Higher  temperatures  of 
carbonisation  will  improve  the  first.  Leakage  in 
the  ovens  is  largely  the  cause  of  the  second,  and 
high  temperature  of  wash  oil  and  unsuitable  oil  are 
largely  the  causes  of  low  efficiency  of  extraction. 

While  coke-ovens  are,  in  the  main,  not  selling 
their  gas  for  towns  supply,  the  extraction  of  benzol 
makes  very  little  difference  to  the  financial  value 
of  the  gas.  In  gasworks  practice  the  stripped  gas  is 
equally  as  good  as  unstripped  gas  for  towns  supply, 
but  the  number  of  B.Th.U.  sold  per  ton  of  coal  is 
less  when  benzol  is  extracted  than  when  the  gas  is 
sold  unwashed.  The  calorific  value  is  reduced  about 
13  B.Th.U.  per  cb.  ft.  per  gallon  on  a  gas  of  530 
B.Th.U.  gross.  The  loss  is  worse  than  it  seems  where 
water-gas  is  used  to  any  extent  and  the  standard  of 
quality  to  be  maintained  is  normal.  The  value  of 
the  B.Th.U.  is  not  necessarily  that  of  the  coal  gas 
B.Th.U.,  but  may  conceivably  be  that  of  the  alterna- 
tive enrichment.  Consequently  gasworks  at  the 
present  time  must  charge  against  the  cost  of  extrac- 
tion of  benzol  the  value  of  the  gross  B.Th.U.  to  the 
gas  undertaking  as  gaseous  B.Th.U.  This  aspect 
of  the  question  need  never  be  taken  into  account  on 
coke  ovens  as  the  gas  is  a  by-product. 

If  it  were  not  for  the  fact  that  gas  undertakings 
must  eliminate  naphthalene  from  the  gas  distri- 
buted, it  is  doubtful  whether  it  pays  them  to  wash 
for  benzol  at  the  present  time,  but  the  circum- 
stances of  each  particular  undertaking  must  be 
taken  into  account  before  any  conclusion  can  be 
arrived  at. 

Alcohol  and  cyanide  as  by-products  are  new  to 
coke-oven  practice.  It  must  suffice  to  say  here  that 
as  regards  alcohol,  the  process  being  developed  by 
Mr.  Ernest  Bury  shows  great  promise,  but  there 
appear  to  be  difficulties  in  connexion  with  the  loss 
of  acid  and  quality  of  fuel  that  have  still  to  be  sur- 
mounted. As  regards  cyanogen — where  tempera- 
tures are  maintained  reasonably  high  in  normal 
times  its  extraction  would  be  profitable,  but  present 
capital  costs  of  plant  make  them  prohibitive. 

Discrssiox. 

Mr.  H.  E.  Wright  said  that  Dr.  Smith  had 
spoken  of  40%  surplus  gas  in  the  coke-ovens.  In 
the  newer  regenerative  types  it  was  more  like  50- — 
55  %  ,  and  in  the  waste  heat  type  25 — 28  % ,  depend- 
ing on  the  quality  of  the  coal  used. 

Mr.  A.  E.  F.  Knott  said  that  he  thought  the 
losses  in  the  by-product  oven  as  compared  with 
the  beehive  oven  were  nearer  5%  than  10%.  The 
coking  temperatures  given  by  Dr.  Smith  appeared 
more  like  the  American  practice.  No  doubt  there 
were  many  good  features  in  that  method,  but  he 
did  not  think  such  temperatures  could  be  adopted 
in  England  without  rebuilding  with  a  class  of 
silica  bricks  which  would  withstand  temperatures 
higher  than  any  obtainable  in  England. 

Mr.  E.  E.  Wood  said  that  at  the  works  at  which 
he  was  engaged  they  had  found  that  any  coke 
which  could  be  used  in  the  ordinary  cupola  wa? 
suitable  for  the  blast  furnace;  it  was  more  difficult 
to  get  a  good  cupola  coke  from  patent  ovens  than  a 
good  blast-furnace  coke.  Better  coke  was  obtained 
by  coldng  at  lower  temperatures  and  for  longer 
periods. 

Mr.  S.  A.  Wickxer  considered  that  more  atten- 
tion should  be  paid  to  keeping  ammonium  chloride 
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out  of  tar.  When  present  it  was  difficult  to  remove 
and  became  a  great  niriieiMHl 

.Mr.  W.  l)ii»»\n  said  that  there  wore  burners 
now  on  1 1..'  market  which  would  burn  ooke-OVOD  gas 
quit.'  efficiently  under  boilers. 

Dr.  Smith,  in  reply,  said  that  the  figure  ol  40 
for  surplus  gas  that  he  had  given  was  in  connexion 
with  the  average  oven.  Regarding  the  use  of  high 
tempi  raturOS  in  ovens,  he  said  that  at  Saltley  (las- 
works,  Birmingham,  the  ovens  were  kept  at  the 
higli  temperature*  be  had  named;  there  was  not 
iuui  h  tear  ol  the  cracking  oi  the  hydrocarbons  pass- 
ing through  the  heated  chamber,  al  the  top  ol  the 

oven  At  low  temperatures  Innzol  was  not  pro- 
duced  in  siuh  i|uantities  as  at  high  temperatures; 
the  amount  produced  compared  very  favourably 
with  the  beat  horizontal  retort  practice.  That  in- 
dicated that  hie.h  temperatures  were  not  a  deter- 
rent. They  used  English  bricks — he  believed  Leeds 
silica  bricks — and  the  life  of  the  ovens  was  quite 
satisfactory  In  his  opinion,  if  Is.  6d.  could  be 
obtained  for  coke-oven  gas  for  town  supply  it  was 
wasteful  to  use  it  on  boilers. 


THE   (nKROSIoN   OK  COKE-OVEN   WALLS, 
ii V    W.   J.   BIBB,   r.I.O. 

Lecturer  in  Refractories,  University  of  Sheffield. 

In  -erne  of  the  coke-producing  areas  (for  example, 
South  Yorkshire  and  North  Derbyshire)  the  corro- 
sion of  coke-oven  walls  duo  to  the  presence  of  salt 
in  the  coal  is  a  serious  factor  in  its  effect  on  the  life 
of  the  oven.  In  tho  Sheffield  district,  when  deep 
coals  are  coked,  this  corrosion  is  very  severe.  In 
a  particular  case  where  coals  from  the  following 
seems  were  being  coked:-  The  High  Hazels  seam, 
at  a  depth  of  120 — 130  yds. ;  the  Barnsley  seam,  at 
216— 316  yds.  ;  the  Park'gate  seam,  at  460—560  yds., 
and  the  Silkatone  seam,  at  540 — 640  yds.,  extraction 
bv  water  showed  0"37%  of  NaCl  and  019%  of 
■,  in  the  unwashed  slack  and  0T8%  of  NaCl 
and  0'l|v  Na.SO,  in  the  washed  slack  as  delivered 
to  the  ovens.  With  continued  extraction  with  hot 
10  nitric  acid,  further  quantities  of  both  chloride 
and  sulphate  were  removed  from  the  slack,  in 
several  cases  nearly  1  of  NaCl  being  extracted. 
The  pit  waters  frequently  used  in  the  washery 
contain  large  quantities  of  dissolved  salts,  as  shown 
in  the  following  table  :  — 


Pit   W..IT 

W'at.T  in 

I  InloagB  water 

from 

circulation  In 

from  wasted 

pumping  suction 

w.i.-herv 

slack  hoppers* 

.. 

cms  per  litre. 

X»CI 

0-451 

1-529 

1-944 

0-149 

0-524 

0-768 

CI  052 

0-062 

0-072 

0-24  ; 

0168 

0-166 

0457 

il-2.il 

0-261 

0095 

0-057 

0002 

0051 

0-041 

0-023 

and  the  question  arose  as  to  whether  the  use  of  a 
pure  water,  such  as  that  of  a  town  supply,  would  be 
advantageous.  Laboratory  experiments  showed 
that  there  was  little  or  no  gain  in  either  the  rate  of 
■■traction  or  salt  extracted  by  the  substitution  of 
either  distilled  or  town's  water  for  the  impure  pit 
water.  Tin  use  m  a  purer  water  would,  of  course, 
in  some  diminution  in  the  quantity  of  dis- 
solved salts  sent  to  the  oven  in  the  water  adhering 
to  the  slack,  but  the  expenditure  involved  would 
not  be  justified  by  the  comparatively  small  reduction 
obtained.  The  rate  of  flow  of  water  through  the 
rv  is  a  point  which  may  be  worth  considera- 
tion wii.re  very  salty  coals  are  being  washed,  as 
with  an  in.  reaae  in  the  rate  of  flow  there  will  be 
a  reduction  in  the  concentration  due  to  the  solution 
of  salt?  from  the  coal  and  a  corresponding  reduction 


in  the  salt  content  of  tho  water  adhering  to  the 
slack.  In  some  pit  and  hopper  drainage  waters 
considerable  qnantitiee  of  magnesium  chlorido  havo 
been  found  and,  in  view  of  it«  rendy  hydrolysis, 
this  may  have  an  important  effect  on  the  coke-oven 

walls. 

Taking  the  figures  given  above,  there  will  be 
earned  into  the  nvcn  with  each  charge  of  slack  and 
adhering  water  approximately  50  lb.  of  NaCl  and 
20  lb.  of  Na  SO,.  The  salt  present  will  begin  to 
volatilise  at  800°  C.  (to  a  small  extent  at  lower 
temperatures,  as  salt  has  an  appreciable  vapour 
pressure  at   temperatures  below  its  melting  point) 

and  in  addition  to  this  removal  of  salt  by  volatilisa- 
tion there  will  be  some  removed  by  hydrolysis  as 
steam  from  tho  centre  of  tho  charge  comes  in  con- 
tact with  the  hot  coal.  The  sodium  sulphate  present 
will  also  probably  have  some  activity  as  a  corrodant, 
as  by  interaction  with  the  coal  at  the  temperature 
of  coking,  sodium  carbonate  will  be  formed.  H.  V. 
Thompson,*  in  discussing  tho  dissociation  of  salt, 
has  shown  that  when  a  current  of  dry  air  is  passed 
over  molten  salt  at  1100°  C,  the  salt  vapour  carried 
forward  by  tho  nir  was  00554  g.  per  litre.  With 
a  current  of  moist  air,  the  salt  carried  over  was 
increased  to  00782  g.  per  1.  The  coking  of  wot 
slacks  may  thus  be  a  factor  of  importance  in  cases 
of  oven-corrosion.  Tho  moist  air  with  the  salt 
vapour  and  tho  products  of  hydrolysis  was  then 
passed  over  (ci)  quartz  chippings,  (6)  ferric  oxide, 
(<•)  alumina,  (ci)  clay.  With  the  quartz  there  was 
a  superficial  attack  only,  a  little  sodium  silicate 
being  formed;  with  the  ferric  oxide,  a  little  ferric 
chloride  was  formed,  and  there  was,  incidentally,  a 
conversion  of  the  bulk  of  tho  Fe3Os  into  black 
crystals  of  Fe304 ;  with  the  alumina,  the  attack  was 
even  less  than  on  the  quartz,  a  little  sodium 
aluminate  being  formed.  In  the  case  of  the  clay, 
however,  severe  corrosion  was  observed,  increasing 
with  the  iron  content  of  the  clay.  In  a  paper 
recently  communicated  to  the  Refractories  Section 
of  the  Ceramic  Societyt  I  have  described  a  series  of 
experiments  in  which  the  action  of  salt  vapour  (at 
800° — 950°  C.)  on  silica,  silicious  fireclay,  semi- 
silica  and  fireclay  bricks  was  observed.  The  attack 
was,  in  general,  much  greater  on  tho  fireclay  than 
on  the  other  bricks. 

The  action  of  salt  on  clay  has  been  extensively 
studied  in  connexion  with  the  phenomena  of  salt 
glazing,  and  this  directs  attention  to  an  important 
difference  between  the  conditions  of  salt-glazing  and 
the  conditions  which  result  in  the  corrosion  of  fire- 
clay coke-oven  bricks.  In  salt-glazing,  the  kiln 
atmosphere  will  be  much  richer  in  salt  vapour  than 
a  coke-oven  at  any  period,  but  the  salt  is  not  applied 
until  the  articles  to  be  glazed  are  at  a  temperature 
of  about  1200°  C.  At  this  temperature  the  salt 
immediately  combines  with  the  clay,  forming  a  glass 
which  coats  the  exposed  surface  of  clay  and  protects 
it  from  any  further  attack  by  the  salt  vapour.  The 
important  factor  in  salt  glazing  is  that  the  articles 
to  be  glazed  shall  be  at  the  temperature  at  which 
interaction  between  salt  and  clay  is  rapid.  In  the 
coke-oven  the  conditions  are  essentially  different, 
the  internal  wall  of  the  oven  never  reaching  the 
temperature  at  which  sail  glazing  is  rapid.  .) .  \\  . 
Cobb  J  has  shown  that  interaction  between  sodium 
carbonate,  alumina,  and  silica  will  take  place  at 
temperatures  much  below  that  of  fusion  of  the 
mixtures,  and  it  is  evident  that  this  type  of  re- 
al turn  is  important  in  coke-oven  corrosion.  In  the 
coke-oven,  the  salt  vapour  instead  of  reacting  with 

I  In-  surfac I  the  bricks  will  penetrate  them;  there 

may  be  some  deposition  of  salt  inside  the  brick,  but 
a  good  deal  of  the  vapour  apparently  passes  on  until 
it  reaches  a  zone  in  the  brickwork  at  which  the 
temperature  is  high  enough  for  interaction  to  take 

•  Trans.  Ceramic  Society.  1918  ;  see  J.,  1918.  333  A. 

t  Sprlni!  Heating,  1920. 

t  J.,  1910.  09.  250.  335.  399,  603.  799. 
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place  with  some  rapidity.  The  joint  result  of  the 
slower  interaction  in  the  cooler  portion  of  the  brick 
and  the  more  rapid  action  in  the  hotter  zones  is  the 
formation  of  a  weak,  spongy  mass  which  becomes 
increasingly  open  to  the  attack  of  the  salt  and 
which  may  fall  away  or  be  dragged  away  by  the 
moving  coal  or  coke.  Another  important  phe- 
nomenon in  connexion  with  this  corrosion  is  the 
very  general  presence  of  a  layer  of  haematite  in  that 
portion  of  the  brick  where  disintegration  and  shear- 
ing take  place.  This  appears  to  be  due  to  the 
formation  and  volatilisation  of  ferric  chloride  by 
the  action  of  salt  vapour  on  iron  oxide  present 
either  in  the  coal  or  more  probably  in  the  bricks. 
The  ferric  chloride  vapour  penetrates  the  porous 
bricks  until  it  reaches  a  zone  to  which  oxygen- 
containing  gases  from  the  combustion  flues  pene- 
trate, and  it  is  there  oxidised  with  the  formation 
and  deposition  of  haematite.  In  this  way  layer  upon 
layer  of  haematite  may  deposit  until  it  reaches  the 
thickness  which  may  frequently  be  observed  in  old 
corroded  bricks.  The  formation  of  ammonium 
chloride  (and  possibly  also  the  presence  of  free 
chlorine)  may  also  be  a  factor  in  corrosion ;  the 
passage  of  ammonium  chloride  vapour  over  fireclay 
bricks  at  coking  temperature  6hows  only  very  slight 
indications  of  corrosion  of  the  brick,  but  that  con- 
tinued action  may  result  in  the  formation  of 
ammonium  or  ammonia-alumino-silicates  is  evident 
from  the  action  of  ammonium  chloride  in  the 
Lawrence  Smith  method  for  the  determination  of 
alkalis  in  silicates.  Attempts  have  been  made  to 
prevent  the  penetration  of  vapours  or  increase  the 
resistance  to  corrosion  by  facing  or  glazing  the 
surface  of  the  bricks,  but  up  to  the  present  these 
have  been  unsuccessful,  the  face  falling  away  owing 
to  the  difference  in  the  coefficient  of  expansion  of 
brick  and  face. 

The  question  now  arises  as  to  which  is  the  best 
type  of  brick  to  use  for  coke-oven  walls.  When 
the  coals  to  be  coked  contain  little  or  no  salt,  it  is 
probable  that  a  good,  well-burned  fireclay  or  fireclay 
with  silica  grog  (semi-silica)  brick  will  be  satisfac- 
tory, but  in  the  case  of  salty  coals  the  experimental 
evidence  indicates  that  corrosion  is  likely  to  be 
much  more  severe  on  fireclay  than  on  silica, 
alumina,  or  magnesite  bricks.  With  an  alumina 
brick  the  physical  changes  will,  during  use,  be  in 
the  direction  of  continuous  contraction,  and,  un- 
less an  electric  furnace  product  such  as  alundum  is 
used  this  type  of  brick  ds  therefore  ruled  out. 
There  is  at  present  no  quantitative  evidence  which 
indicates  whether  or  not  the  high  initial  cost  of 
alundum  or  magnesite  bricks  would  be  counter- 
balanced by  the  increased  life  of  the  oven.  The 
physical  changes  in  a  silica  brick  during  use  are 
rather  complex,  the  most  important  of  them  being 
the  growth  due  to  the  gradual  transformation  to 
tridymite  of  the  quartz  in  the  brick.  But  if,  in 
burning  the  brick,  a  maximum  conversion  of  the 
quartz  to  the  form  of  lower  specific  gravity  is  ob- 
tained, it  is  evident  that  the  increase  in  volume  of 
the  brick  during  its  subsequent  use  can  only  be 
small.  Further,  if  by  special  grading  of  the  raw 
materials  and  the  formation  of  a  suitable  matrix, 
the  recrystallisation  of  the  silica  takes  place  so  that 
the  newly-formed  crystals  tend  to  interlace  instead 
of  to  push  against  each  other,  the  mechanical 
strength  of  the  brick  will  be  increased  and  its 
porosity  reduced.  The  characteristics  of  the  ordin- 
ary type  of  silica  brick  which  render  it  unreliable 
for  coke-oven  use  are  its  continued  growth  during 
use,  its  rather  high  porosity  and  its  tendency  to 
spall  from  the  repeated  changes  in  temperature; 
but  it  is  now  possible,  by  combining  the  two  factors 
of  suitable  grading  and  adequate  burning,  to  pro- 
duce a  silica  brick  with  physical  properties  such  as 
should  make  its  successful  use  in  coke  oven  practice 
a  distinct  probability.  Such  bricks  are  already 
being  made  and  put  into  use  in  situations  where 
corrosion  trouble  haB  been  severe. 


A  factor  which  will  be  common  to  all  coke-oven 
bricks  in  its  influence  on  disintegration  is  that  due 
to  the  deposition,  in  the  pores  of  the  brick,  of 
carbon  from  the  decomposition  of  hydrocarbons  in 
the  coke-oven  gas  or  from  the  gases  in  the  combus- 
tion flues.  The  reduction  to  the  ferrous  6tate  of 
any  iron  oxide  present  and  the  possible  formation 
of  easily  fusible  ferrous  silicate  will  also  be  a  factor 
in  the  behaviour  and  life  of  the  brick. 

The  heat  conductivity  of  the  brick  used  for  the 
coke-oven  needs  some  consideration.  This  is  bo 
much  affected  by  factors  such  as  the  temperature 
of  burning,  porosity,  etc.,  that  no  figure  short  of 
that  obtained  by  actual  determination  on  a  par- 
ticular brick  is  of  any  great  value.  Experience  in 
American  coke-oven  practice  indicates  that  at 
coking  temperatures  the  conductivity  of  a  good 
silica  brick  is  decidedly  greater  than  that  of  a  fire- 
clay or  semi-silica  brick.  This  should  be  a  further 
point  in  favour  of  the  use  of  silica  bricks  in  coke- 
oven  construction. 


MODERN    BY-PRODUCT    COKE-OVEN 
CONSTRUCTION. 

BY  W.  A.  WARD. 

In  Great  Britain  even  yet  an  inordinate  amount 
of  our  metallurgical  coke  is  produced  in  beehive 
ovens,  although  it  is  well  known  that  the  yield  of 
coke  from  by-product  ovens  is  much  higher  and  the 
quality  of  the  coke  quite  as  good.  This  is  due  to 
the  prejudice  of  iron  manufacturers  in  favour  of  the 
larger  coke  generally  yielded  by  beehive  ovens  and 
its  appearance,  and  also  to  the  higher  capital  cost 
of  a  by-product  coking  plant  and  the  greater  im- 
portance of  continuous  working. 

It  is,  however,  possible  to  approach  nearer  to  the 
theoretical  calorific  intensity  of  combustion  with 
smaller  coke  and  thus  make  the  most  economical 
use  of  it  because  it  will  lie  closer  in  the  furnace 
and  render  possible  a  reduction  of  the  amount  of 
excess  air  passing  through. 

It  must,  nevertheless,  be  admitted  that  some  of 
the  by-product  coke  made  in  years  past  was  very 
poor.  It  was  uneven  in  quality  aud  structure, 
soft,  and  contained  too  much  volatile  matter  and 
moisture.  These  defects  were  in  part  due  to  the 
ovens,  low  uneven  heats,  leakage,  and  careless 
quenching.  Quite  as  certainly,  however,  they  were 
due  to  the  use  of  unsuitable  or  badly  prepared 
coal. 

The  suggestion  is  frequently  made  that  we  in 
Great  Britain  should  pool  our  resources  in  the 
matter  of  coal  supply  and  manufacture  coke,  by- 
products, and  gas  on  a  large  scale  in  joint  works. 
It  would  have  enormous  advantages  in  the  mixing 
of  coals,  continuous  operation  at  full  load,  reduc- 
tion of  working  costs,  products  of  uniform  quality, 
and  higher  all-round  efficiency. 

The  choice  of  site  for  a  coking  plant  is  a  matter 
requiring  very  careful  study.  The  first  essential  is 
the  traffic  in  connexion  with  the  plant  and  its  in- 
corporation as  an  integral  part  of  the  general 
traffic  scheme  of  the  works.  "Where  no  really  suitable 
place  from  the  traffic  standpoint  can  be  found  on 
the  pillar  where  there  will  be  freedom  from  sink- 
ing due  to  mining  operations,  as  also  when  no 
alternative  site  of  any  kind  i9  available,  resort 
must  be  made  to  the  use  of  aerial  ropeways,  over- 
head conveyors,  large  ovens,  and  the  recent  de- 
velopments in  coke  handling  plant  described  later. 

Future  extension  should  always  be'  considered 
and  provided  for  when  laying  out  the  original 
scheme.  Use  should  be  made  also  of  any  natural 
advantages  of  position  such  as  ground  rising  from 
the  coke  side  which  will  cheapen  the  discharging 
machine  terrace  whilst  not  seriously  interfering 
with  the  by-product  roads  behind. 
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Tupe  of  oven. 
The  choice  of  a  type  of  coke-oven  to  be  used  at  a 
by-product  plant  will  be  decided  l>y  the  manner 
in  which  tho  surplus  heat  available  is  to  he  made 
use  of,  and  no  other  consideration  really  need  bo 
taken  into  account. 

It  is  often  stated  that  regenerative  ovens  are 
more  eth.-it'iit  than  non-regenerative,  because 
through  regeneration  a  larger  yield  of  surplus  gas 
is  available.  Ipso  fatto  this  is  somewhat  erroneous. 
There  have  been  cases  of  such  a  difference,  but 
they  are  duo  to  defects  in  design  or  construction 
or  else  to  faulty  operation.  The  surplus  energy  is 
the  same,  becau-o  the  amount  of  heat  necessary  to 
coke  the  coal  is  the  same,  whatever  tho  type  of 
oven,  unless  its  form  be  such  as  to  increase  losses 
by  radiation  etc.,  or  tho  arrangements  for  combu.s- 

' <>f  the  heating  gas  are  faulty.    The  difference 

lies  simply  in  the  manner  in  which  tho  surplus  heat 
if  mndo  use  of.  By  the  provision  of  adequate  heat- 
ing surface  and  equal  care  in  general  design  and 
insulation,  the  gases  entering  the  Stack  may  he  at 
exactly  the  same  temperature  in  either.  In  fact, 
generally  there  will  be  more  excess  air  in  regenera- 
tive oven  flue  gases  which  will  carry  a  lot  of  heat 
to  waste. 

This  being  so.  tho  difference  in  power  available 
for  use  out-iih>  tho  plant  and  after  all  its  demands 
have  been  met  as  between  tho  two  types,  is  simply 
the  fundamental  one  as  between  tho  efficiency  of 
tho  gas  engine  and  the  steam  plant.  It  is  impos- 
sible in  practice  to  attain  the  same  efficiency  with 
the  steam  raising  plant,  but  this  is  not  the  fault  of 
the  type  of  o\ en.  Furthermore,  steam  is  necessary 
on  every  complete  plant  whatever  the  main  source 
of  power,  and  this  must  be  taken  into  account  when 
drawing  up  a  complete  energy  diagram. 

Generally  speaking  no  attempt  is  made  on  coking 
plants  to  make  full  use  of  the  hot  waste  ga-es 
from  the  ovens,  whether  these  be  regenerative  or 
non-regenerative.  It  is  quite  common  to  find  gases 
entering  the  chimney  at  310°  O.  from  regenerative 
ovens  and  46CP  C.  from  waste  heat  ovens  and 
neither  steam  superheaters  nor  economisers  in  use; 
250° — 280°  is  sufficient  if  the  chimney  and  flues  are 
correctly  designed.  Again  gas  will  often  be  burnt 
for  tho  purpose  of  drying,  subliming,  evaporating. 
etc,  while  these  "  waste  "  gases  are  doing  nothing. 
Of  course,  thej  i.uinot  be  used  any  further  for 
direct  steam  raising  in  the  boilers,  but  the  obvious 
solution  is  to  use  them  for  superheating  the  steam 
and  raising  the  temperature  of  feed  water  etc., 
extensions  of  the  total  heating  surface  which  are 
common  in  almost  all  other  industries  and  which 
are  suitable  for  the  low  temperature  differences. 
They  might  also  be  used  for  superheating  exhaust 
steam,  from  back  pressure  turbines,  or  ordinary 
reciprocating  engines  which  could  then  be  used  in 
the  by-product  plant  or  for  reheating  gases  etc. 

Superheated  steam  should  be  more  generally  used 
on  coking  plants  not  only  for  power  purposes, 
but  in  ordinary  process  work  where  it  is  most  im- 
portant that  the  steam  should  arrive  at  apparatus 
as  steam  with  some  latent  heat  to  give  up,  and  not 
merely   as  hot  water. 

An  extension  of  heating  surface  outside  the  non- 
regenerative  or  non-recuperative  oven  would  make 
it  approach  nearer  to  the  heating  surface  of  the 
regenerative  oven,  which  came  into  being  through 
this  necessity  for  heating  surface  suitable  for 
abstracting  heat  from  the  tail-gases. 

Another  very  important  point  on  this  question 
of  heating  surface  is  that  presented  in  the  oven 
nail  and  the  application  of  heat  to  it.  This  will 
be  referred  to  later. 

The  non-regenerative  or  waste  heat  oven  cannot 
be  economically  used  unless  there  is  a  continuous 
and  regular  demand  for  steam,  and  the  boilers  can 
bo  placed  close  to  the  battery  of  ovens. 

In  the  case  of  intermittens  loads  or  wide  fluc- 
tuation,    regenerative     ovens    should     be    chosen 


1  whether  power  is  generated  direct  in  gas  engines 
or  by  steam,  because  the  surplus  gas  can  be  trans- 
mitted almost  any  distance  and  stored  in  a  gas- 
holder until  required.  This  applies  also  when  the 
steam  raising  plant   is  remote  from  the  ovens. 

Many  waste  heat  evens  are  arranged  on  the  re- 
cuperative principle.  That  is  to  sav  an  attempt  is 
made  to  recover  heat  which  would  otherwise  be 
lost  by  radiation  from  tho  brickwork  of  tho  oven 
foundations  into  the  atmosphere,  or  by  conduc- 
tion into  tho  ground.  At  tho  same  time  the 
current  of  air  for  combustion  of  tho  gas  hv  which 
it  is  done  serves  to  keep  the  galleries  in  which  the 
gasmen  have  to  work  in  a  moderately  cool  and 
comfortable  state.  Generally  recuperation  is 
carried  no  further  than  this  at  the  present  day, 
although  in  the  past,  as  in  the  old  Simon-Carves 
oven,  special  flues  were  constructed  for  the  pur- 
pose. 

A  novel  form  of  producer-gas-fired  oven  with 
continuous  recuperation  for  both  gas  and  air  has 
recently  been  introduced  by  Messrs.  Simon  Carves, 
Limited,  and  a  small  trial  battery  erected  at  Cargo 
Fleet  Ironworks,  nr.  Middlesbrough.  I  am  not 
able  to  give  details  at  present,  but  the  principle 
has  been  carried  much  further  than  ever  before. 

The  producer-  or  blast-furnace-gas-fired  oven  of 
regenerative  type,  both  simple  and  compound,  for 
the  use  of  poor  or  rich  gns  or  both,  is  an  accom- 
plished fact. 

There  is  no  fundamental  reason  for  any  great 
difference  in  results  to  be  obtained  from  the 
various  types  of  oven,  and  it  is  undoubtedly  true 
that  very  good  results  are  regularly  obtained  from 
all  types.  The  best  are  frequently  obtained  from 
ovens  which  would  appear  of  inferior  design.  This, 
however,  is  to  the  credit  of  the  working  staff.  A 
good  feature  in  one  type  will  often  be  counter- 
balanced by  one  of  a  different  kind  in  another  type 
not  containing  the  first.  For  instance,  distribution 
of  heat  may  be  more  even  and  easier  to  maintain 
in  that  state  in  a  particular  type  of  regenerative 
oven  than,  say,  in  a  waste  heat  oven  with  hori- 
zontal flues,  owing  to  the  greater  volume  of  hot 
gases  and  air  at.  the  point  where  distribution  to 
the  walls  takes  place.  This  may  ho  balanced  by 
the  fact  that  there  is  a  larger  mass  of  hot  brick- 
work in  the  horizontal  flue  oven  walls  to  act  with  a 
fly-wheel  effect,  also  that  the  gas  tuyeres  are  more 
accessible  and  of  better  type  permitting  of  a  more 
thorough  primary  mixture  of  gas  and  air  and  a 
nicer  regulation  of  the  amount  of  excess  air. 

Description  of  various  types  of  oven. 
The  Coppee  waste  heat  oven  (fig.  1)  is  of  the  ver- 
tical flue  typo  having  dual  waste  gas  flues.  Each 
half  of  each  oven  wall  is  entirely  separate  from  the 
other  with  regard  to  gas  and  air  supply  and  regu- 
lation and  served  by  one  of  the  aforementioned 
waste  gas  flues.  This  arrangement  is  excellent  as 
tending  towards  even  distribution  of  heat,  even  ex- 
pansion of  the  battery  and  distribution  of  weight 
on  the  ground,  and  permitting  very  good  recupera- 
tion by  the  air  for  combustion  and  insulation  of  the 
foundations  at  the  same  time.  It  is  heated  by  rich 
gas  brought  along  each  side  of  the  battery  in  mains, 
A,  from  which  separate  branch  pipes,  B,  lead  to  gas 
conduits,  E,  under  tho  centre  of  each  oven  wall. 
Before  reaching  there  the  gas  passes  through 
mixing  boxes,  D,  designed  on  the  Bunsen  burner 
principle,  and  primary  air  is  thoroughly  mixed 
with  it.  These  mixing  boxes  are  each  capable  of 
regulation  by  the  gas  man  as  he  watches  ignition 
through  a  convenient  sight-hole  in  the  gas  tuyere. 
Secondary  air  for  combustion  of  the  gas  enters  the 
flues  or  conduits,  H,  at  each  end  of  the  battery  and 
passes  into  distributing  flues,  J,  from  which  small 
conduits,  K,  lead  to  each  oven.  These  conduits  each 
feed  three  air-distributing  canals  communicating 
with    three   groups   of   vertical    flues,    making  six 
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groups  per  wall.  Dampers  are  provided  in  each 
canal  for  regulation. 

Each  waste  gas  flue  is  completely  surrounded 
with  air  ducts,  so  that  full  advantage  is  taken 
of  the  heat  otherwise  lost  from  the  substructure. 

Fig.  2  shows  by  vertical  sections  the  design  and 
arrangement  of  the  Coppee  regenerative  oven.  It 
is  of  the  vertical  flue  type,  and  is  built  on  similar 


duits  lead  to  each  oven.  This  arrangement  per- 
mits of  a  solid  construction  of  practically  the  same 
class  of  material  throughout,  and  as  the  whole  of 
the  substructure  is  kept  at  approximately  the  same 
temperature  there  is  no  unequal  expansion  with 
its  consequent  distortion  and  cracking  etc.  The 
air  is  drawn  by  means  of  a  fan  through  galleries 
and  ducts  under  the  regenerators   and   collecting 
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lines  to  the  waste  heat  oven  except  that  the  air  for 
combustion  of  the  gas  is  heated  in  the  regenerators 
to  an  intense  degree,  viz.,  over  1000°  C. 

Unlike  most  other  types,  the  air  passes  through 
the  whole  length  of  the  regenerator  and  then  into 
collecting  flues,  from  which  the  distributing  con- 


flues,  so  receiving  a  preliminary  heating  and 
serving  to  keep  the  foundations  and  ground  reason- 
ably cool. 

The  weight  of  the  oven  structure  and  mountings, 
also  of  the  coal  in  the  ovens,  is  distributed  on 
arches  and  piers  running  at  right  angles  to  them; 
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tln^  feature,  « hi.  h  ii  shared  by.  other  designs  of 
oven  niofa  as  tin'  Simon-Oarvea,  u  the  moat  correct 
from  an  engineering  standpoint. 

J  Hues  in  till'  oven  wall  arc  divided 

intu  five  groups.    The  >ix  lines  oJ  each  group  are 
divided  into  two  groups  ai  three,  each  being  need 
alternately   for   ascending    and    descending  gases 
pie  i .  \  arsal  oi  the  damper. 

111.  i.-  are  two  ^as  tuyeres  on  each  Bide  of  tho 
ova  with  oooks  for  reversing,  in  addition  to 
rarrai  ior  regulating  ami  shutting  oil  the  supply. 
I'ln'  reversing  cocks  are  all  operated  simultaneously 
by  levers  and  a  wire  rope  when  the  main  damper 
n  reversed. 

The  di-tributiou  of  the  15  flues  in  which  gas  is 
burning,  throughout  the  entire  length  of  each  wall, 
and  the  alternation  of  these  in  adjacent  walls, 
i  very  even  distribution  of  the  heat;  this 
i>  an  improvement  on  the  systems  in  which  the 
whole  of  the  Hues  in  one  half  the  oven  are  used 
for  a  Upending  gas  and  nil  those  in  the  other  half 
are  used  lor  descending  burnt  gas.  There  is  also 
less  tendency  to  overheating  at  the  top  duo  to 
the  passage  of  very  largo  volumes  of  hot  gases 
through  a  more  or  less  restricted  space.  This  is 
of  advantage  in  preventing  the  decomposition  or 
degradation  of  by-products.  The  same  effect  is 
obtained  in  this  and  other  ovens  by  keeping  the 
top  fluo  some  distanco  below  tho  crown  of  the  oven. 

The  ovens  in  a  battery  like  this  are  not  inde- 
pendent either  in  air  supply,  regenerators,  or  com- 
bustion of  the  gases. 

Another  type  is  built  with  separate  regenerators 
for  each  oven  arranged  under  tho  oven  chamber 
and  athwart  the  battery.  This  is  a  later  develop- 
ment, and  is  common  to  most  firms  of  coke- 
oven  engineers.  The  advantages  claimed  are,  a 
greater  regenerator  capacity  in  the  same  space 
or  equal  capacity  in  leas,  complete  independence 
of  each  oven  so  that  the  others  are  not  all.  etc. I 
if  some  are  off  for  repairs,  or  "  sick  "  for  any 
reason,  better  facilities  for  examination  and 
repairs  to  regenerators,  better  regulation  of 
draught  and  air  supply.  The  last-named  is  pro- 
bably the  greatest,  because  air  supply  and  draught 
are  regulated  separately  instead  of  relying  on  one 
damper  setting  more  or  less  permanent  to  regulate 
draught  and  air  successively  on  reversal  as  in  the 
older  types. 

All  tho  advantages  do  not  rest  with  the  newer 
type,  however.  Stability  has  had  to  be  sacrificed 
to  a  certain  extent,  and  much  greater  care  has 
to  be  exercised  in  connexion  with  longitudinal 
expansion  of  the  battery.  Giving  to  each  oven  a 
separate  existence  precludes  help  being  given  to  a 
"  sick  "  oven  by  the  remainder.  Further,  the  very 
facilities  for  independent  adjustment  and  the  more 
accurate  regulation  and  distribution  of  heat,  which 
make  a  larger  output  and  better  general  quality 
of  both  coke  and  by-products  possible,  are  in  them- 
selves a  danger  if  neglected  or  left  in  the  hands 
of  men  not  properly  instructed  or  in  any  way  un- 
•  •ertain  of  the  results  likely  to  follow  changes  they 
make  in  regulation. 

In  connexion  with  the  problem  of  stability,  I 
would  draw  attention  to  the  five  longitudinal  walls 
in  the  Coppee  ovens  of  this  type,  the  retention 
of  tho  arches  and  piers  in  the  oven  designed  by 
-.  Coke  and  Gas  Ovens,  Ltd.,  and  also  to 
the  retention  of  a  central  flue  or  duct  in  the 
original  Koppers  oven.  Provision  is  also  being 
made  for  expansion  and  stability  by  shape,  arrange- 
ment, and  bond  of  blocks. 

The  Coppee  independent  regenerator  oven  is 
divided  into  four  sections  athwart  the  battery  as 
regards  arrangements  for  heating.  Instead  of  one- 
half  the  flues  in  each  wall  being  used  for  ascending 
hot  gases  in  the  initial  stage  of  combustion  and 
the  other  for  descending  gases  as  in  other  types, 
two  alternate  section*  are  used  in  each  case.  '  The 


aim  is  a  more  even  distribution  of  heat  and  a 
wnaller  area  oi  the  oven  affected  by  changes  due 
to  reversing.  Dampen  control  the  inlet  of  air 
and  exit  oi  waste  gas,  and  reversing  is  elfected 
by  cocks  and  dampen  operated  by  wire  ropes  from 
a  winch  at  the  end  ol   the  battery.     The  gas  supply 

is  arranged  in  a  similar  way  to  that  of  their  older 

oven  previously  desoribed,  except  that  there  is  of 
course  no  primary  air  admission. 

These  arrangements  appear  to  make  it  possible 
to  regulate  the  amount  of  gas  burnt  to  compensate 
for  the  natural  tendency   towards  a  hot  aone  at 

I    the  centre  of  the  oven  due  to  radiation  losses  from 
]    the  ends,  and  also  for  tho  extra  heat    required  to 
i    coke  the  greater  thickness  of  coal  at  the  discharge 
]   or   coke   bench   side   of    the   oven,    or    the   greater 
density    at   the    narrow   end   due    to    withdrawing 
of  tho  peel  in  tho  case  of  an  oven  charged  by  coke. 
The    Coppee    compound    oven    is    modelled    on 
similar   lines  save   that  each   regenerator   chamber 
is  divided   into  two  parts  by  additional   walls  run- 
|    ning  from  sido  to  side  of  tho  battery,   thus  pro- 
I    viding   regenerators   for   both    producer-  or   blast- 
furnace-gas and   air.       It  is  necessary,  owing  to 
tho  low  calorific  value  of  these  gases  to  raise  their 
temperature  to  about  1000°  C.  before  ignition. 

The    producer-   or    blast-furnace-gas    is   brought 

along  each  side  of  the  battery   in    the   regulating 

galleries,   and   specially  designed   connexions  con- 

,    vey  it  to  the  inlets  at  the  bottom  of  each  regenera- 

I    tor.     Reversing  of  gas  and  air  is  carried  out  by 

wire  rope  gear  as  previously  described. 

Tho  distribution  of  gas  and  air  to  the  vertical 
heating  flues  in  the  oven  walls  is  effected  by  in- 
clined ducts  from  a  compound  solo  flue  as  before, 
and  waste  gases  follow  the  same  course  in  the  re- 
verse direction,  thus  heating  up  tho  chequer  work 
before  entering  tho  waste  gas  flue,  ready  for  the 
next   reversal. 

In  addition  to  the  arrangements  for  heating  by 
I  means  of  poor  gas,  there  are  supply  pipes  and 
tuyeres  with  reversing  valves  for  rich  gas,  so  that 
if  for  any  reason  a  change  becomes  necessary,  a 
few  minutes  is  sufficient  to  convert  tho  oven  to 
the  ordinary  regenerative  type  using  a  portion  of 
the  gases  evolved  from  its  own  charge.  In  this 
event  a  simple  device  enables  the  whole  of  the 
regenerators  to  be  used  for  air  in  the  usual  way. 
Furthermore,  a  small  amount  of  this  rich  gas  can 
be  used  at  any  time  along  with  poor  gas  if  there 
should  be  a  falling  off  in  supply  or  value.  It  can 
also  be  used  to  stimulate  a  backward  oven,  and 
so  enable  the  regular  programme  to  bo  maintained. 
There  is  no  doubt  that  tho  compound  oven  is 
the  oven  of  the  future,  whatever  the  design, 
because  of  the  greater  value  of  the  rich  gas  set 
at  liberty  for  other  purposes  such  as  lighting, 
power,  steel  manufacture,  and  chemical  processes. 
With  the  poor  gas  oven  tho  whole  of  the  gas 
evolved  from  the  charge  is  available  after  recovery 
of  by-products  for  extraneous  purposes,  whereas 
from  the  ordinary  regenerative  oven  only  45 — 55 
is  available  for  purposes  outside  its  own  demands. 
In  the  case  of  the  non-regenerative  or  waste  heat 
oven  no  more  than  5 — 25%  of  "live"  gas  is  avail- 
able, according  to  the  natural  yield  of  the  coal  and 
the  extent  to  which  recuperation  is  carried.  It 
is  often  assumed  that  the  percentage  of  spare  gas 
will  he  practically  tho  same  for  all  coals,  but  this 
is  not  so.  The  losses  from  ovens  of  the  same  design 
are  approximately  constant. 

Coke  breeze  or  "  bad  coal  "  can  bo  used  in  the 
producers  for  tho  supply  of  gas  for  heating  pur- 
poses, and  I  believe  actual  experience  has  shown 
that  the  objection  at  first  raised  to  ovens  of  this 
type  that  thermally  and  economically  there  was 
no  advantage  is  groundless.  In  fact  tho  yield  is 
found  to  be  higher  from  ovens  of  this  kind  because 
tho  greater  volume  of  the  gas  and  air  mixture  per 
equal  number  of  calories  effects  a  better  and  more 
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even  distribution  of  heat,  and  owing  to  the  specific 
heat  of  the  waste  gases  less  heat  is  lost  via  the 
chimney.  R.  Biermann  has  shown  that  a  reduction 
of  7%  in  coking  time  is  effected. 

If  blast-furnace  gas  is  used  it  must  be  cleaned 
thoroughly,  60  that  the  mains  and  valves  will  not 
become  clogged  with  tar,  or  fine  dust  containing 
compounds  which  will  act  as  fluxes,  choke  the 
regenerators  or  damage  the  oven  brickwork. 
There  is  not  the  risk  of  naphthalene  blockage  or 
carbon  deposits  as  with  the  use  of  coke-oven  gas. 


spyhole,  giving  an  uninterrupted  view  of  the 
bottoms  of  all  vertical  flues  in  each  half  of  the 
wall. 

The  patent  covered  the  control  of  each  separate 
vertical  flue  with  its  gas  jet  from  the  outside,  or 
any  arrangement  of  them  into  groups.  In  practice 
groups  were  adopted  as  it  was  too  costly  to  arrange 
for  each  flue  separately,  and  a  finer  division  with 
multiplication  of  controls  was  judged  to  be  un- 
necessary. These  groups  were  arranged  so  that 
the  amount  of  gas  burnt  in  each  was  proportional 
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Fig.  3. 


The  Simon-Carves  vertical  flue  regenerative 
oven,  shown  by  figs.  3,  4,  and  5,  on  its  introduction 
about  1906  showed  a  marked  advance  in  the  matter 
of  general  design,  especially  the  arrangements  for 
distribution  of  gas  and  air,  regulation  of  draught, 
accessibility,  and  facilities  for  continuous  inspec- 
tion during  use.  Some  improvements  have  since 
been  made,  but  substantially  the  design  is  the 
same,  and  it  still  holds  a  very  high  place  in  the 
coking  world,  giving  results  which  compare 
favourably  with  those  of  other  designs  possibly 
more  attractive  on  paper. 

The  fundamental  difference  in  design  was  that 
the  controls  were  all  brought  to  the  front  and  back 
of  the  oven  and  arranged  in  galleries  under  the 
discharging  machine  track  and  the  coke-bench. 
Previous  to  this  it  had  been  usual  to  regulate 
the  admission  of  gas  and  air  by  means  of  dampers 
or  adjustable  blocks  and  nozzles  situated  at  the 
base  of  each  vertical  flue  from  galleries  under  the 
battery,  or  by  rods  inserted  through  openings  in 
the  brickwork.  In  practice  this  was  so  difficult 
and  often  uncomfortable  owing  to  the  heat  and 
cramped  space  that  it  was  neglected  or  improperly 
carried  out. 

The  new  arrangement  meant  that  the  nicest 
regulation  could  be  effected  in  a  few  minutes, 
while  the  result  was  watched  through  a  convenient 


to  the  demands  in  order  to  make  up  for  radiation 
losses  and  difference  in  thickness  or  density  of 
the  charge.  The  draught  in  each  of  these  groups 
of  flues  was  separately  regulated  at  the  outlets  of 
the  several  ducts  in  the  sole  flue  with  which  they 
communicate  on  the  outlet  side. 

Further  improvements  in  this  oven  are  the 
dividing  off  of  each  group  of  vertical  flues  at  their 
base  and  the  use  of  gas  canals  of  large  section  each 
provided  with  a  removable  plug  in  the  gas  dis- 
tributing box,  38,  through  which 'each  section  can 
be  separately  examined. 

In  addition,  means  have  been  adopted  for  check- 
ing and  regulating  the  draught  at  the  top  of  eaeh 
vertical  flue.  The  last  named  is  almost  universal 
now  in  vertical  flue  oven  practice. 

The  oven  structure  is  supported  on  five  massive 
brick  piers  and  four  arches  forming  tunnels  run- 
ning the  length  of  the  battery  and  at  righl^angles 
to  the  oven  walls,  thus  forming  the  stable  construc- 
tion referred  to  earlier. 

The  regenerators,  14  and  14a,  are  accommodated 
in  the  two  outer  tunnels  and  built  so  as  to  be  free 
to  expand  within  same.  The  air  for  combustion 
of  the  gas  traverses  the  two  inner  tunnels  and 
enters  the  canals  under  each  regenerator  in  turn, 
traversing  freely  from  end  to  end  and  up  through 
the  deep  mass  of  chequer  work  to  each  oven  inlet, 
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15  and  15a,  the  correct  amount  being  regulated 
by  the  setting  of  dampers,  59.  Thero  is  no  travel 
of  either  air  or  waste  gas  along  the  regenerator, 
itself,  and  therefore  the  heating  surface  is  exactly 
the  sanie  fur  each  oven  and  the  friction  uniform. 
No  fan  is  used  at  these  ovens,  the  chimney  giving 
ail  draught  required.  Reversal  of  air  and  Wt 
is  by  vertical  dampers  operated  by  a  winch  which 
simultaneously   reverses  all   the  gas  tuyeres. 

From  the  a ■  r  inlet,  15,  compartments,  20  to  24 
(fig.  1),  are  supplied  through  ducts,  17,  18,  29,  and 
30,  which  communicate  with  the  bases  of  the 
Tertical  flues,  12,  through  inclined  passages  shown 
in  transverse  section  in  fig.  5.  These  it  enters 
immediately  above  the  gas  and  starts  combustion 
about  the  sole  level  of  the  oven.  The  ducts,  61,  62, 
and  63,  are  for  use  when  starting  the  ovens  from 
fires  in  the  oven  chambers  at  each  end,  with  which 
they  communicate  through  openings  in  the  sides 
of  the  charging  holes.  These  openings  are  sealed 
with  fireclay  blocks  when  the  oven  is  heated  up  and 
ready  for  normal  work. 

The  Simon-Carves  vertical  flue  non-regenerative 


The  oven  is  partly  recuperative,  the  air  being 
led  through  the  two  central  galleries  and  over  the 
tops  of  the  waste  gas  flues  to  the  distributing 
channels  at  the  front  and  back  of  the  oven  where 
regulation  is  effected. 

The  well-known  Simon-Carves  horizontal  flue 
waste  heat  oven  is  non-recuporative,  and  is 
arranged  with  one  waste  gas  flue  at  the  coke  ram 
side  of  the  battery.  Its  construction  is  very  strong, 
the  ovens  being  separated  by  a  solid  firebrick  wall, 
usually  11  in.  thick,  which  carries  the  super- 
structure, gas  collecting  main,  charging  car,  etc., 
thus  relieving  the  oven  linings  of  any  of  this 
weight.  The  linings  are  tied  into  these  central 
walls  between  each  horizontal  flue,  the  whole  being 
made  of  tonguod  and  grooved  bricks  so  that  an 
exceedingly  strong  and  rigid  structure  not  liable  to 
distortion  or  leakage  is  the  result.  The  ends  of 
the  walls  at  both  ram  and  bench  side  are  protected 
and  maintained  by  massive  cast-iron  armour  plates 
between  the  brickwork  and  steel  buckstaves.  The 
gas  tuyeres,  air  ports,  and  inspection  plugs  are 
attached  to  these  armour  plates  by  set  screws,  and 
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or  waste  heat  oven  is  of  similar  design  to  the  abovo 
— indeed   it  is  covered   by  the  same  patents.     In 

Slace  of  the  regenerators  there  are  two  waste  gas 
ues  of  smaller  area.  The  arrangements  for  dis- 
tribution of  gas  and  air,  regulation,  and  inspec- 
tion are  identical.  The  wall  is  divided  into  two 
halves,  each  served  by  one  of  the  waste  gas  flues, 
and  a  number  of  the  vertical  flues  at  the  centre 
of  the  wall  (usually  two)  conduct  the  hot  gases 
down  to  the  solo  flue  and  thence  to  the  waste  gas 
flues.  The  sole  flue  is  not  split  up  into  sections, 
and  the  distributing  canals  for  air  and  gas  are  side 
by  side  under  the  oven  wall,  but  separated  by  an 
independent  wall  to  render  short-circuiting  im- 
possible. 


are  thus  kept  in  place  and  proper  alinement.  By 
this  arrangement  the  battery  is  less  susceptible  to 
the  adverse  influence  of  high  winds  in  exposed 
situations,  and  retains  its  form  at  the  doors  with 
great  advantage  in  the  matter  of  luting  and  ex- 
clusion of  air  from  the  charge. 

The  gas  and  air  for  combustion  are  mixed  in 
special  tuyeres  referred  to  above,  which  are  of 
Bunsen  burner  type  and  provided  with  regulators 
for  both  gas  and  air,  before  actually  entering  the 
oven  flues.  The  intimate  mixture  so  necessary  Ls 
thus  attained  with  certainty,  and  any  extra  oxygen 
which  may  be  required  in  the  lower  flues  due  to 
partial  saturation  of  the  gases  with  COa  can  be 
admitted.     On  the  other  hand,  excess  air  can  be 
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admitted  to  the  top  flue  to  avoid  overheating  of 
the  oven  crowns.  By  this  means  the  heating  effect 
of  the  gas  can  be  increased  considerably  at  the 
lower  portion  of  the  oven  where  the  greatest 
amount  is  needed,  without  danger,  as  the  lower  air 
inlets  give  facilities  for  instant  admission  of  excess 
air. 

In  practice  it  is  scarcely  possible  to  regulate 
and  control  combustion  with  such  nicety  as  to  ob- 
tain an  absolutely  even  temperature  throughout 
the  length  of  the  horizontal  flues  in  this  or  any 
other  oven,  but  the  length  of  flame  and  facilities 
for  regulation  of  air  give  a  wide  latitude  and 
scope  to  the  operator. 


some  form  is  common  to  nearly  all  designs  of 
vertical  flue  ovens. 

A  second  feature  is  the  dividing  off  of  each 
separate  vertical  flue  from  its  neighbours  at  the 
bottom  and  provision  of  a  separate  gas  nozzle  in 
each  which  can  be  changed  for  regulation  or  re- 
newal by  means  of  a  steel  rod  with  key  end 
through  the  top  of  the  oven  if  necessary.  A  large 
sight-hole  is  provided  outside  the  oven  for  inspec- 
tion during  operation. 

The  air  entering  the  regenerators  is  evenly  dis- 
tributed over  the  bottom  by  means  of  ducts 
arranged  and  proportioned  for  this  purpose,  and 
rises  evenly  through  the  chequer-work  to  the  dis- 


Fig.  5. 


The  type  is  still  popular,  the  opinion  being  held 
that  it  is  not  so  delicate  as  the  vertical  flue  oven 
either  constructionally  or  in  heat  regulation.  The 
large  mass  of  brickwork  surrounding  the  oven 
chambers  holds  a  tremendous  reserve  of  heat  and 
contributes  in  no  small  degree  to  this,  enabling 
rapid  recovery  after  recharging  etc. 

The  Koppers  regenerative  oven  is  of  the  vertical 
flue  type  with  separate  regenerators,  and  displays 
originality  and  the  fearless  spirit  of  the  pioneer 
at  many  points.  First  among  these,  in  my  opin- 
ion, is  the  provision  made  for  regulating  the 
draught  in  each  separate  vertical  flue  by  means 
of  an  adjustable  damper  on  the  top  of  it.  The 
patentee  realised  the  difficulty  presented  by 
parallel  flows,  and  overcame  it  by  controlling  the 
draught  in  each  flue  just  beyond  the  point  where 
even  distribution  was  of  importance,  or,  as  he  put 
it  in  his  patent  claim,  "  the  point  of  attack  "  of 
the  chimney  or  draught  producer  on  the  flue  or 
group  of  flues.     At  the  present  day  this  device  in 


tributing  chamber  under  the  sole  of  the  oven. 
From  here  it  passes  through  inclined  openings  into 
the  bottom  of  each  vertical  flue,  which  it  enters 
above  the  gas.  By  this  arrangement  good  admix- 
ture is  effected,  and  deposits  of  carbon  in  the  gas 
jets  avoided.  Any  deposits  at  the  air  ports  can 
of  course  be  easily  burned  away,  but  these  are 
unlikely.  I  believe  in  some  batteries  the  central 
flue  was  used  for  carrying  a  portion  of  the  waste 
gases  off  for  steam-raising  purposes. 

In  the  later  ovens  the  air  for  combustion  is  ad- 
mitted to  the  regenerators  through  separate  cast- 
iron  change  valve  boxes  instead  of  through  the 
flues  with  a  change  valve  at  the  end  of  the  battery. 
These  separate  change  valve  boxes  are  operated  by 
wire  rope  from  an  automatically  operated  throw- 
over  gear  in  exactly  the  same  way  as  the  gas- 
reversing  valves.  They  admit  air  in  one  position 
with  the  gas  outlet  closed,  and  when  reversed  allow 
the  waste  gas  to  get  out  into  the  flue  whilst  the 
air  inlet  is  closed. 
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The  burning  gases  ascend  in  one-half  of  the  wall 
at). I  descend  the  Buea  in  the  other  half.  The 
Koppen  regenerative  i-a-.  nven  ami  compound  oven 
are  similar  in  general  design  and  arrangement  to 
the   nbove.     In   these,   however,   each   regenerator 
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Fig.  6. 

19  divided  hy  a  vertical  partition  wall  under  the 
oven  chamber,  as  shown  by  the  sections  on  fig.  6. 
The  regenerators  under  one  oven  serve  for  the  lean 
gas,  and  those  under  the  next  oven  for  air.  This 
destroys  to  a  certain  extent  the  independence  of 
each  oven,  but  this  is  of  little  importance  in  prac- 
tice, as  it  is  usually  unnecessary  to  repair  the 
regenerators  or  sole  flues,  and  it  is  always  neces- 
sary to  lay  three  ovens  off  to  repair  the  walls  of 
one  oven  of  this  kind  owing  to  the  heat.  In  any 
rase,  the  advantages  of  a  clear  separation  of  gas 
and  air  regenerators  by  the  thick  wall  supporting 
the  oven  pillar,  thus  obviating  all  danger  of  leak- 
age and  short-circuiting,  far  outweigh  considera- 
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Fig.  7. 

tions  of  this  kind.     It  is  an  arrangement  common 
to  most  ovens  of  this  type. 

The  cross-sections  on  fig.  6  show  the  differences 
in  the  three  ovens,  and  also  indicate  the  position 
of  the  rich  pis  canal  and  burners  in  the  compound 
Oven,     It  will  be  realised  also  that  the  alternating 


in  sets  of  two  of  the  air  and  gas  regenerators  makes 
for  simplicity  in  the  change  valve  boxes,  which 
are  alternate  for  air  and  lean  gas,  ami  avoids 
cramping  of   the  gear. 

The  Koppera  vertical  flue  waste  heat  oven  is 
similar  in  design  to  tho  regenerative  oven  with 
regard  to  tho  vertical  Hues  and  arrangements  for 
distribution  ami  regulation  of  gas,  air,  and 
draught,  except  that  the  air  is  only  preheated  to 
■  moderate  degree  by  its  passage  through  the  con- 
duit  under   the   coke   ram   side  of   the   battery   and 

the  Hues  under  the  oven  sole.  <;as  is  brought 
along  the  coke  rani  side  of  the  battery  only  in  a 
main  and  fed  to  the  gas  canals  under  each  wall 
by  large  tuyeres,  which  can  be  arranged  to  admit 
a  small  amount  of  primary  air  and  thoroughly  mix 
it  with  the  gas.  The  secondary  or  main  air  supply 
is  distributed  to  each  vertical  fluo  by  cross  pas- 
sages, entering  just  above  the  gas  jet.  The  gas 
burns  upwards  in  all  except  two  of  the  vertical 
Hues  and,  descending  the  two  at  the  coke  bench 
side,  is  led  through  an  inclined  duct  to  the  main 
waste  heat  fluo  and  so  on  through  boilers  to  the 
stack. 

The  oven  may  be  arranged  with  waste  gas  fluo 
under  the  ram  track  and  air  admitted  from  an 
observation  gallery  under  the  coke  bench.  In  tins 
case  only  one  of  the  vertical  flues  is  used  for  de- 
scending waste  gases.  It  is  an  arrangement  suit- 
able for  compressed  charges  in  which  the  density 
is  greater  against  tho  door  at  the  charging  side  of 
the  oven. 

The  latest  development  in  the  Koppers  coko  oven, 
and  one  which  can  be  applied  to  either  type,  con- 
cerns improvements  in  oven  wall  construction  and 
aims  at  rapid  and  uniform  coking  by  the  more 
efficient  application  of  heat  without  sacrifice  of 
strength  and  stability.  The  vertical  flues  in  the 
oven  walls  are  triangular  in  plan  and  staggered, 
as  shown  in  fig.  7.  Two  independent  parallel  gas 
canals  supply  the  burners  along  each  wall,  and  the 
openings  above  are  arranged  so  that  the  whole  of 
each  face  of  the  flues  along  the  oven  wall  can  be 
inspected.  The  number  of  gas  jets  is  increased, 
as  also  is  the  heating  surface.  A  new  method 
of  bonding  which  is  an  absolute  lock,  and  said  to 
tie  each  side  of  the  wall  together  in  each  layer  of 
blocks  independently  of  the  blocks  in  the  layers 
above  and  below,  is  also  a  part  of  the  design. 
With  these  improvements  the  designers  claim  to 
have  solved  a  problem  which  has  been  exercising 
the  minds  of  coke-oven  engineers  for  years.  I  am 
not  in  possession  of  full  details,  but  it  would  appear 
from  the  above  that  a  definite  step  forward  has 
been  made. 

The  Semet-Solvay  waste  heat  oven  is  of  hori- 
zontal flue  type,  and  is  illustrated  by  fig.  8.  It  is 
of    exceedingly    strong    design    and    construction, 


«1 


Semet-Soivay  oven.    Waste  heat  type. 
Fig.  8. 
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having  firebrick  walls  of  considerable  thickness 
between  the  ovens  and  independent  of  the  oven 
linings.  These  thick  walls  carry  the  weight  of  the 
oven  tops,  mountings,  and  charging  cars,  etc.  Thus 
the  linings  are  not  subjected  to  excessive  weight, 
and  as  each  oven  has  its  own  set  of  heating  flues 
each  side,  absolutely  separate  from  those  of  ad- 
jacent ovens,  repairs  can  be  carried  out  without 
in  any  way  interfering  with  them.  Further,  owing 
to  the  thickness  of  the  division  walls  it  is  only 
necessary  to  lay  one  oven  off  at  a  time.  In  this 
oven  also  the  mass  of  brickwork  carries  a  huge 
reserve  of  heat,  which  means  quick  recovery  after 
recharging. 

There  are  five  horizontal  heating  flues  on  each 
side  of  every  oven,  to  four  of  which  gas  is  sup- 
plied by  tuyeres  connected  to  mains  running  along 
each  side  of  the  battery.  Each  of  these  gas  inlets 
is  made  so  that  air  can  be  admitted  if  necessary, 
but  the  oven  is  designed  and  intended  to  work  on 
the  principle  of  supplying  a  large  amount  of  the 
total  air  required  in  the  top  flue.  The  object 
is  to  keep  the  top  portion  of  the  oven  as  cool  as 
may  be  consistent  with  maximum  yield  of  by-pro- 
ducts. The  top  flue  is  also  kept  well  below  the 
oven  crown  for  the  same  reason.  Sight-holes  are 
provided  at  each  end  of  every  horizontal  flue  so 
that  the  heating  may  be  accurately  regulated  and 
the  condition  of  the  oven  walls  kept  under  constant 
observation. 

The  oven  is  partially  recuperative  as  the  air  for 
combustion  passes  under  the  centre  of  the  battery 
in  the  flue,  C,  and  branches  out  under  each  sole 
flue  in  canals,  D,  to  vertical  ducts  in  the  dividing 
walls  supplying  air  ports  close  to  each  gas  jet. 
These  ports  are  so  proportioned  and  regulated  that 
the  amount  of  air  supplied  to  the  top  flue  is  greatly 
in  excess  of  its  requirements.  By  the  time  this 
excess  air  reaches  the  second  and  subsequent  flues 
it  has  attained  a  high  temperature  and  increased 
considerably  in  volume,  the  result  being  excellent 
distribution  of  heat,  thorough  mixing  with  the 
gas,  and  economic  combustion  with  attainment  of 
the  highest  temperature  where  it  is  required,  at 
the  lower  portions  of  the  oven  walls.  The  waste 
gases  combine  in  the  sole  flue,  F,  and  then  pass 
out  to  the  waste  gas  flue  under  the  ram  track. 
Dampers  are  provided  for  regulation  of  draught. 

The  horizontal-flue  oven  of  all  designs  has  an 
advantage  over  vertical-flue  ovens  in  the  very  im- 
portant matter  of  thorough  mixing,  because  of  the 
length  of  travel  of  the  combustible  mixture  and 
the  change  of  direction  at  the  end  of  each  flue. 
At  the  same  time,  the  area  of  the  flues  for  a  given 
heating  surface  is  larger  than  in  vertical  flue  ovens, 
which  discounts  to  some  extent  this  advantage. 
There  is  obviously  a  limit  to  which  the  principle 
of  admitting  a  large  excess  of  air  at  the  top  flue 
can  be  carried  consistent  with  a  reasonable  per- 
centage in  the  final  waste  gases  and  avoidance 
of  undue  losses,  owing  to  partial  saturation  of  the 
mixture  with  inert  gases  in  the  later  stages.  This 
compels  the  admission  of  primary  air  at  the  gas 
jets  and  a  small  amount  of  secondary  air  from 
the  vertical  ducts,  or  either  of  these.  Nevertheless, 
I  think  that  with  the  facilities  for  mixing  the 
arrangement  is  an  excellent  one  and  capable  of 
giving  good  results. 

The  Semet-Solvay  regenerative  oven  is  designed 
on  similar  lines  with  regard  to  the  structure  and 
arrangement  of  the  flues  and  gas  supply.  The  air 
is  all  preheated  in  the  regenerators  as  usual,  and 
during  one  period  the  gases  travel  downwards 
through  the  wall  flues  in  the  same  way  as  in  the 
waste  heat  oven.  After  reversal  they  travel  up- 
wards to  the  top  flue,  and  thence  by  vertical  down- 
take  to  the  opposite  regenerator.  The  regenera- 
tors are  arranged  athwart  the  battery  in  two  sec- 
tions for  each   oven,    with   two   longitudinal   flues 


between  them,  which  are  used  for  air  and  waste 
gases  alternately.  In  this  oven  the  gas  supply  does 
not  need  reversal. 

The  C.G.O.  (Coke  and  Gas  Ovens,  Ltd.)  regenera- 
tive oven  is  of  the  vertical  flue  type.  The  general 
design  commends  itself  as  an  admirable  combina- 
tion of  the  best  established  practice  and  sound 
theory  in  the  aim  to  produce  an  oven  which  will 
meet  all  the  demands  of  the  present  day.  The 
essential  principles  of  solidity  and  uniformity  of 
stress  under  working  conditions,  already  referred 
to,  have  evidently  been  kept  in  mind  by  the  de- 
signers, while  the  important  questions  of  heating 
surface,  rapid  coking,  accessibility,  and  uniformity 
of  heat  distribution  have  received  due  attention. 

The  oven  structure  is  supported  on  five  massive 
pier  walls  and  four  arches  forming  tunnels,  all  of 
which  are  utilised  as  regenerator  space.  Thus 
maximum  economic  heating  surface  is  attained 
without  undue  depth  of  foundations  or  any  sacri- 
fice of  strength  and  stability.  Uniform  expansion 
of  the  whole  structure  is  made  possible,  so  that 
distortion  and  cracking  are  a  minimum.  Not- 
withstanding this,  the  regenerators  are  divided 
by  cross  walls  into  separate  chambers,  so  that  the 
advantages  of  independent  regenerators  are  ob- 
tained. These  separate  chambers  are  two  oven 
pitches  in  length,  and  those  in  the  outer  and  inner 
tunnels  serve  alternate  ovens.  The  hot  air  from 
the  regenerators  enters  the  sole  flue  at  the  centre 
of  its  length,  so  that  distribution  to  the  inclined 
ports  leading  to  the  base  of  each  vertical  flue  is 
even. 

The  burning  gases  ascend  the  flues  in  one  half  of 
the  oven  wall  and  descend  those  in  the  other  half. 
They  collect  in  the  sole  flue  under  this  half  of 
the  oven,  and  are  led  into  the  regenerator  and 
waste  gas  flue  under  the  regulating  gallery  and  on 
to  the  stack.     The  outer  regenerator  chamber  at 

,  one  side  connects  with  the  inner  chamber  at  the 
other  side  of  the  battery.    Regulation  can  be  made 

;  by  the  dampers  between  regenerators  and  waste 
gas  flues,  and  also  by  the  small  damper  blocks  at 
the  top  of  the  vertical  flues. 

The  C.G.O.  compound  oven  follows  the  same 
principles  of  design  and  arrangement.  The  re- 
generators are  subdivided  so  as  to  provide  for  both 

i    air  and  lean  gas,  ,as  in  the  case  of  ovens  previously 

!  described.  An  important  difference,  however,  ia 
that  the  gas  and  air  are  kept  in  separate  tunnels, 
with  the  main  walls  of  the  structure  between,  so 
that  leakage  is  impossible.  This  arrangement  also 
makes  it  perfectly  6afe  to  keep  the  regenerators 
for  both  gas  and  air  under  the  oven  which  they 
serve,  whilst  the  sole  flues  are  arranged  in  pairs, 
and  the  gas  and  air  never  approach  each  other 
until  they  issue  from  the  ports  for  combustion  in 
the  oven  flues.  Separate  cast-iron  valve  boxes 
are  provided  for  both  gas  and  air  at  each  oven, 
and  reversal  is  effected  by  wire  ropes  in  the  usual 
way.  Independent  regulation  of  air  and  waste 
gas  is  done  by  butterfly  dampers,  the  setting  of 
which  is  not  affected  by  reversing.  There  are  also 
sliding  fireclay  dampers,  and  dampers  at  the  top 
of  each  vertical  flue  for  distribution.  The  oven 
can  be  worked  as  an  ordinary  regenerative  coke- 
oven,  in  which  case  all  the  regenerators  turn  on 

J   to  air,  and  rich  gas  is  supplied  through  the  usual 

tuyeres    and    canals    which    are    always    there    in 

readiness.     A  small  amount  of  rich  gas  can  also  be 

used  in  conjunction  with  lean  gas  if  required. 

The  outstanding  feature  of  the  Otto  waste  heat 

1   oven  is  the  method   of  distributing  the  gas  with 

i  absolute  certainty  to  the  base  of  each  vertical  flue 
without  any  reliance  whatever  on  chimney  draught, 
and  this  principle  is  also  applied  in  the  regenera- 
tive oven.  The  whole  of  the  oven  structure  is  sup- 
ported on  continuous  brick  arches  forming  a  plat- 
form like  a  wide  viaduct,  so  that  although  the  piers 

'■   run  at  right-angles  to  the  longitudinal  centre  line 
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of  tho  battery  then  is  little  danger  of  damage 
through  expansion.     The  (pacing  of  these  arches 

b  relation  to  the  oven  pitch  is  each  as  to  can 
v. T.v  evenly  distribated  load  on  tho  arch  rings 
Openings  in  the  put  walls  and  the  access  gallon 
pnder  the  ooke  bench  make  the  whole  basement 
into  one  huge  cellar.  The  gas  for  heating  the  ovens 
IS  brought  into  this  collar  by  a  main  in  tho  access 
gallery,  and  branch  pipes  from  it  food  the  vorti,  il 
lias  tuyeres  under  each  pair  of  vertical  lines  Each 
■ere   is  provided  with  a   regulating  valve  for  tho 

gas  and  a  rotating  shutter  For  primary  air  Bupph 
on  the  Hansen  burner  principle. 

The  secondary  air  is  admitted  through  a  star- 
shaped  brick  i„  a  fireclay  channel,  which  al  o 
serves  to  centralise  the  tuyere  pipe.  Bv  this  moans 
intimate  admixture  of  gas  and  air  "is  effected 
and  perfect  combustion  under  absolute  control  is 
the  result.  All  the  secondary  air  is  drawn  in  round 
j  nozzle  by  the  influence  of  the  chimney,  and 
the  only  regulation  is  of  gas  and  primary  air  and 

main  draught  on  each  oven.  The  hot  gases  ascend 
the  ve,t„  al  Hues,  traverse  the  top  horizontal  flue 
and  descend  the  two  vertical  flues  at  the  coke 
ram  side  to  the  waste  gas  tlue  under  the  track. 
J  no  sole  flue  is  not  used  except  when  the  oven  is 
starting  up  or  working  as  a  non-by-product  oven 
The  Otto  regenerative  oven  is  built  on  arches 
forming  a  cellar  in  a  similar  manner  to  the  former 
The  arrangements  for  distribution  of  the  gas  to 
the  vertical  (lues  are  the  same,  except  that  there 
is  ot  course  no  primary  air  admission.       The   re- 

c^rK  VsarP1built  outside  the  batte"'  nnder  the 
coke  bench  and  ram  track,  and  are  of  narrow  and 
deep  design  divided  into  two  parts  by   a   vertical 

flue  inntheEaCh  hal,  ^u63  half  ^e  con/busUon 
flues  in  the  oven  walls  with  the  object  of  securing 

a   more   even  distribution   of  air.      The   waste  gn!   i 

which  tVv0ng  °ne  S,d\°f  earh  ^generator,  wi  I 
which  they  communicate  at  ntervals  through 
special  ducts  provided  with  dampers  tnrougn   | 

Air    is   admitted    to   the    regenerators   from   the 
cellar    through    separate    openings,    also    provided 

»<-r.  ing  naps  the  waste  gas  is  reversed  h-v 
dampers  at  the  end  of  the  battery,  and  the .same 
cook,  b^7Cr,eMhe  a,'r  fl»P8  and  ^e  chree-way  gas 
TwL^     e0n  the  ma'n  and  the  distributing  rdpes 

obuously  makes  it  possible  to  increase  or  decrease 

limiting  Vorth;',t1maon,fntPott  ^  "*** 
admit**,!    ;„    „ii        amo,lllt.of  excess  air  necessarily 

rich  g!^    'n    a"   regener«t>ve  ovens   operating  on 

flue^n0  tn  o   sM  !ri' V"l  3t  thC  t0p  0f  eath  ™*<*1 

-arv   in   »h.„  i_     J    <1Ltual  trial  to  be  un- 

broi  7Z.VssJS5SZisrm  of  the  ***** c- 

'•"••'  "<  «  .  ,1,  Me  "sole  fl,  ^  "'i*.  ,a,.f  is  eoli 
corresnondin,,  hX  '*clttuo    and    »ed    into    the    I 


corresponding  halve,  of  tL  ""^    led    lnto    thc 

for  general  rem,]  t ion  It  tl  re*enc™t°r,  dampers 
in  the  in.'  ££  ,  K°  L fc^E  ST8  BSJW*W 
ample  apace  in  the  ~i  .,"*,,  the*letoL  There  is 
regulation,  inspection  rt?  r£?oJ&  hattery  for 
instantaneously  removed  for  i  K  -s  tuv^r,s  can  be 
doing  any  bolts  or  «t  »crew.  S  Wlthout  un" 

J^JSTaStinSk  °:ntJor  r pithpr  as  a 

wn  Bred  by  lean  easfe  rf«L°!SLP1  or  a  8" 

«ith    independent  SL".rlf     Ti rt"'al  fll,<>  tv>'p 


slJ.M   hi  ,  ,""";ll""1"H  for  a  batter.v  of  ovens 

should  be  reinforced  with  steel  bars,  old  rails,  or 

,"; ','     ' Remand  it.  on  account!*  expan! 

il,  ,"'  "  ",'    """   '"',    P">TOMO»>   lor  expansion 

1    l!"'    hattery    there    is    the    possihilitv    of  cracking 

el\V'0tT';' z° "',","  '"""'"^ » "seri"s  of  -  - 

,""""""'1    'l«-l«  iriuen  may  Binl renly  either 

on    account  ot    differences   in    nature  of  the 

ground  or  the  distribution  oi    the   load   on   same 

Mich  reinforcement  ,s  fro,,,,,.,,!  K  placed  diagon- 
ally in  two  layers  and  considerably  higher  in  the 
concrete  than  design  for  purely  con  truction  con- 
siderations would  dictate.  It  is  desirable  to  avoid 
wet  ground,  and  any  mate,,.,!  ,,f  :l  combustible 
nature  must  be  removed,  whatever  the  cost  or 
efforts  in  tho  direction  ol    heat  insulation 


General  principles  of  design. 
The  first  is  that  there  should  really  bo  no  such 
thing  as  a  standard  oven.  Tho  nature  and  pro- 
perties of  the  coal  must  be  taken  into  consideration 
first  ot  all  and  the  oven  chamber  and  heating  flues 
proportioned  accordingly.  For  instance,  the 
width  ot  the  oven  is  a  most  important  matter  and 
may  vary  from  16  in.  to  24  in.  according  to  the 
class  of  coal. 

If  an  oven  is  made  too  wide  in  an  attempt  to 
obtain  "  long  "  coke  it  may  be  found,  as  in  certain 
Staffordshire  seams  for  instance,  that  there  i,  a 
most  marked  difference  in  the  density  at  the  out- 
sides  and  centre  which  will  result  in  fracture  with 
the   least   handling. 

A  very  high  oven  is  unsuitable  for  coals  of  in- 
different coking  properties,  which  have  to  be  com- 
pressed, on  account  of  the  difficulty  of  making  and 
handling  the  cokes.  A  long  oven  without  taper  is 
obviously  unsuitable  for  coals  which  yield  coke 
tending  to  be  soft  or  friable,  or  which  expand  on 
coking. 

The  heating  surface,  as  well  as  the  number  and 
arrangement  of  gas  burners  in  the  oven  walls, 
should  be  proportioned  to  the  requirements  of  the 
coal  and  the  quantity,  composition,  and  calorific 
value  of  the  gas  evolved.  The  area  of  the  flues 
and  ducts  for  gas,  air,  and  waste  gas  should  also 
be  decided  by  these  considerations.  The  position 
and  capacity  of  the  gas  ascension  pipe  should  also 
bo  settled  from  considerations  of  quantity  to  be 
dealt  with  and  the  maintenance  of  regular  and 
correct  relative  pressure  in  the  ovens. 

There  are  many  other  considerations  of  this 
kind,  but  these  will  be  sufficient  to  illustrate  the 
point. 

The   coke   oven   is   what  engineers   call   a  block- 
work  structure.     True,  it  is  of  a  special  type  and 
subject  to  all  kinds  of  stresses,   both  internal  and 
external,   which   have   to  be  provided   for  without 
recourse   to    internal    reinforcement   and    are    de- 
pendent on   interlocking,   tieing,    and  bonding   of 
the  blocks  for  stability,   when  the  stresses  cannot 
bo  bajanced   against  each  other  or  neutralised   by 
armature.     This  being  so,  it  is  a  vital  necessity  to 
minimise   the    forces  and    arrange  for   their   even 
distribution  as  far  as  possible  and  to  relieve  those 
parts  of  the  structure  subject  to  the  greatest  heat, 
and,  therefore,  in  danger  of  softening  and   losing 
their  strength,  of  as  much  external  load  as  possible. 
These  parts  are  also  where  the  maximum  move- 
ment will  take  place  due  to  expansion  and  distor- 
tion, and  damage  will  be  in   proportion  to  the  im- 
portance allotted  to  them  as  members  of  the  struc- 
ture.    Tho  best  possihle  material   is  the  cheapest, 
and  adequate  strength    must  not   be   sacrificed   to 
Space  or  rapid  transmission  of  beat. 

Tho  structure  should  be  looked  upon  as  a  series 
of  retaining  walls  and  arches,  and  the  load,  from 
whatever  cause  arising,  should  be  transmitted  to 
them  in  the  proper  manner  for  such.  The  design 
of  any  parts  of  the  structure  as  beams  sliouM  be 
discountenanced,     and    the    use    of    large    bridge 

d2 


208  t 


WARD.— MODERN   BY-PRODUCT   COKE-OVEN   CONSTRUCTION. 


[July  31,  1920. 


blocks  avoided.  It  is  urged  that  a  minimising  of 
the  number  of  joints  by  such  construction  is  a 
great  advantage  as  tending  to  reduce  the  risk  of 
leakage.  When  the  difficulty  of  making,  drying, 
and  burning  the  blocks  and  keeping  them  true  to 
size  and  shape,  to  say  nothing  of  the  contraction 
question,  is  taken  into  consideration,  however,  and 
also  the  result  of  the  cracks  which  are  almost  cer- 
tain to  occur,  it  is  seen  that  there  is  little,  if  any- 
thing, in  the  contention.  Another  and  important 
point  in  this  connexion  is  that  all  blocks  do  not 
turn  out  the  same,  and  the  results  following  the 
failure  of  a  large  block  are  much  worse  than  in 
the  case  of  a' small  one. 

I  do  not  advocate  the  use  of  exceedingly  small 
blocks  by  any  means.  The  blocks  should  be  of 
reasonable  and  something  approaching  uniform  size, 
which  will  tend  to  cheapen  and  speed  up  manufac- 
ture as  well  as  be  of  great  advantage  in  the  finished 
structure. 

In  considering  the  general  question  of  the  de- 
sign of  a  battery  of  ovens  by  far  the  most  im- 
portant and  at  the  same  time  most  difficult  pro- 
blem is  that  presented  by  expansion.  This  is  not 
only  on  account  of  the  ovens  proper,  but  the  sur- 
rounding structures  and  plant.  The  battery  must 
stand  alone,  and  although  it  may  be  used  to  sup- 
port other  work  outside  itself,  allowance  must  be 
made  for  movement  in  three  directions  and  it  cau 
therefore  only  support  such  things  as  can  lift  with 
it  between  times  of  adjustment  without  damage. 

Attempts  have  been,  and  still  are,  made  to  gain 
support  for  the  battery  from  the  coke  ram  terrace 
or  the  coke  bench.  They  will  always  fail,  because 
the  expansion  is  irresistible.  Even  if  the  above 
structures  could  be  made  of  adequate  strength  the 
result  would  only  be  to  damage  the  oven  itself. 
Many  ingenious  devices  and  arrangements  are  re- 
sorted to  with  the  object  of  providing  for  expan- 
sion within  the  oven  structure  without  any  altera- 
tion to  its  outside  dimensions  and  shape.  Their 
scope  is  limited,  however,  on  account  of  the  diffi- 
culty of  accurately  determining  what  that  expan- 
sion will  be.  Therefore  some  external  movement 
must  be  provided  for  if  close  brickwork  and 
stability  are  to  be  attained.  The  longitudinal  ex- 
pansion of  the  battery  is  the  most  difficult  to  deal 
with  on  account  of  its  direction  with  relation  to 
the  walls  of  the  oven  and  the  flues  and  canals 
below  the  sole.  It  also  gains  in  importance  with 
the  number  of  ovens.  The  oven  tops  and  the  mass 
of  brickwork  at  the  oven  sole  have  to  carry  the 
pillars  or  oven  walls  with  them  as  they  expand,  and 
must  do  this  without  rupturing  them  if  possible. 

A  good  deal  depends  on  the  care  with  which  the 
battery  is  heated  up,  and  extra  time  and  fuel  given 
to  this  will  be  well  repaid.  It  is  not  sufficient 
however,  and  special  constructional  devices  have  to 
be  provided  at  intervals  to  "  take  up  "  the  move- 
ment. All  builders  have  their  own  well-tried 
arrangements,  and  it  would  be  of  little  general 
interest  to  attempt  to  catalogue  them.  They  usu- 
ally take  the  form  of  a  checked  or  halved  joint 
between  adjacent  blocks  at  some  well  supported 
point.  In  building  this  is  filled  with  material 
which  will  either  partly  burn  away  such  as  mix- 
tures with  pitch  as  a  binder,  or  with  material  such 
as  asbestos,  silicate  cotton,  or  dry  sand,  which 
will  compress  under  high  pressure  whilst  of  suffi- 
cient strength  normally  to  support  the  stresses  put 
upon  it  during  building  operations.  Careful  cal- 
culation based  on  actual  trial  of  the  refractory 
material  to  be  used  determines  the  position, 
number,  and  "  setting  "  of  these  expansion  spaces, 
and  they  are  carefully  watched  during  building 
and  heating  up. 

All  parts  of  the  oven  structure  are  not  subject 
to  the  same  temperature,  and  changes  of  state  of 
the  refractory  components  are  different,  so  that 
the  amount  of  movement  differs. 

Thus  from   a  variety  of  causes  there  is  relative 


movement  between  the  bricks  and  blocks  at 
different  zones,  and  layers  have  to  be  designed  to 
permit  "this  to  occur  without  damage  or  leakage 
ensuing.  The  arrangement  of  small  air  and  gas 
canals  so  that  they  are  not  affected  by  such  move- 
ment calls  for  careful  study  and  experience,  as 
even  a  small  miscalculation  might  upset  the  even- 
tual distribution  and  render  it  impossible  to  get 
good  results  in  the  heating  and  output  of  the 
oven.  Worse,  it  may  cause  short-circuiting  and 
fusion  of  the  bricks. 

Perfectly  dry  joints  are  not  usually  permissible 
unless  the  bricks  are  rubbed  to  a  perfect  fit  as  in 
gas  retort  and  glass  furnace  practice.  Usually  a 
distinct  cleavage  can  be  obtained  at  a  joint  with- 
out this.  One  method  is  the  insertion  of  paper, 
another  powdered  carbon.  In  the  lower  portions 
of  the  oven,  on  foundations,  and  at  the  end  but- 
tresses dry  sand  is  used.  It  is  necessary  on  occa- 
sion to  provide  for  eventual  expansion  in  the 
initial  setting  out  of  the  ovens. 

The  bonding  of  the  blocks  in  the  oven  walls 
equals  in  importance  almost  any  other  problem  in 
coke  oven  construction.  The  object  of  all  designs 
is  to  get  the  maximum  "  cover  "  by  the  use  of  a 
minimum  number  of  different  shapes,  and  to  tie  the 
actual  linings  together  through  the  wall,  and  so 
make  it  as  nearly  equal  to  a  solid  wall  in  strength  as 
possible.  This  has  to  be  done  without  increasing 
the  thickness  between  the  flues  and  the  oven  face, 
which  would  tend  to  prolong  the  coking  time. 

It  used  to  be  considered  essential  to  arrange  the 
bond  so  that  repairs  or  relining  could  be  effected 
with  a  minimum  amount  of  general  disturbance  of 
the  wall  as  a  whole.  Experience  has  taught,  how- 
ever, that  such  considerations  are  insignificant 
compared  to  the  advantages  of  strong  construction 
and  tightness.  Therefore  the  use  of  ridges  and  re- 
cesses in  both  horizontal  and  vertical  joints  has 
become  almost  universal.  Several  different 
arrangements  are  shown  in  fig.  9. 

The  amount  of  clay  used  should  be  the  absolute 
minimum  practically  possible.  In  the  first  place 
the  clay,  however  treated,  is  different  in  actual 
composition  to  the  bricks  because  of  the  chemical 
changes  during  manufacture  of  the  latter. 
Changes  in  the  fireclay  in  the  joints  are  also  bound 
to  occur  when  the  oven  is  heated  up,  and  as  the 
most  important  do  not  occur  below  about  800°  C. 
a  preliminary  heating  up  followed  by  re-pointlng 
with  fire  cement  is  commercially  impracticable. 

Secondly,  as  the  clay  has  to  be  used  in  a  plastic 
state,  there  will  be  water  in  proportion  to  its 
quantity  to  be  driven  off  and  shrinkage  accord- 
ingly. This  is  partly  distinct  from,  and  in  addi- 
tion to,  chemical  change. 

Thirdly,  there  is  aeration  of  the  clay,  the  bad 
effect  of  which  is  also  in  proportion  to  the  amount. 

Unless  the  bricklayers  are  carefully  trained  and 
constantly  watched  they  will  leave  air  bubbles  or 
voids  in  the  joints  instead  of  making  them  solid, 
thus  defeating  the  object  of  the  use  of  all  mortars, 
which  is  exclusion  of  air  in  order  to  attain  more 
or  less  perfect  contact  and  increase  friction  and 
stability.  Furthermore,  this  air  must  expand  on 
heating,  and  will  find  its  way  out  where  resistance 
is  least,  viz.,  at  the  joints.  Subsequent  leakage  of 
gases  will,  of  course,  occur  through  the  channels 
or  pores  so  formed. 

Armature. 
The  buckstaves  and  tierods  for  binding  the  brick- 
work have  an  importance  greatly  increased  by  the 
trend  of  modern  design  to  deep  structures  due  to 
size  of  ovens  and  independent  regenerators.  In 
the  past  they  were  nearly  always  too  weak  and  of 
little  use  in  maintaining  the  structure.  In  many 
instances  the  most  glaringly  unsuitable_  steel  sec- 
tions were  used  or  old  railway  metals  of  inadequate 
strength.  Buckstaves  should,  if  possible,  be  con- 
nected at  each   extremity  by  tiebolts,  so  that  the 
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binding  of  tho  oven  brickwork  is  independent  of 
anything  outside  the  structure.  This  is  seldom 
.  however,  so  the  bottoms  ere  fixed  into  the 
lower  portion  of  the  structure  where  movement  due 
to  expansion  is  a  minimum.  I'  is  desirable,  especi- 
ally with  the  newer  designs  of  ovens,  to  carry  them 
right  down  to  the  d  oundation;    the  tops 

being  connected  by  tierods  across  the  batterj  over 
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Fig.  9. 


Their  function  is  not  tbe  prevention  of  movement 
due  to  expansion — this  is  impossible — but  the  main- 
tenance of  the  form  of  the  battery,  prevention  of 
bulging,  strengthening  of  the  brickwork  at  wall 
ends  by  holding  the  blocks  in  firm  contact  with 
those  further  along  the  wall,  closing  of  cracks  due 
to  periodic  contraction,  and  compelling  the  taking 
up  of  expansion  in  the  places  designed  for  it, 
which  the  weight  and  friction  of  the  outer  ends  of 
the  wall  might  not  be  sufficient  to  do. 

They  are  designed  as  beams,  and  much  discussion 
'tended  the  question  of  determining  the 
I  load  which  is  likely  to  act  on  them.  One 
method  suggested  was  to  assume  a  crack  through 
the  whole  height  of  the  structure  at  the  angle  of 
repose  of  loose  broken  firebrick  on  itself,  starting 
from  the  huekstave  toe;  and  calculate  tho  con- 
jugate thrust.  Another,  to  find  what  diameter  of 
tierod  would  break  and  take  the  ultimate  strength 
of  it  as  half  the  distributed  load;  a  third  method 
probably  more  nearly  accurate  was  to  calculate  the 
force  necessary  just  to  move  a  mass  of  bricks  one 
quarter  of  the  oven  in  length  and  of  height  above 
various  horizontal  planes,  all  assumed  to  be  loose 
joints,  and  use  these  as  loads  on  the  beam.  A 
German  method  was  to  work  from  the  load  which 
an  equal  depth  of  water  would  give  and  assume 
the  centre  of  pressure  reversed.  None  of  these 
methods  are  accurate  of  course,  but  they  are 
ittempts  and  as  good  as  we  have. 
silica  01  "i   the  problem  gains 

in  import  in.  ■■  on  account  of  tbe  amount  of  expan- 
sion. Adjustment  of  the  tierods  during  heating  up 
must  bo  made,  and  it  is  best  done  by  hardwood 
temporary  washi  I  hey  should  never  be  slacked 

right    out        I    know   of    two   fairly    recent    cases   of 

fun, a Ilapse   through   a   mistake  of  this  kind. 

With  silica  construction  we  shall  probably  find  it 


to  provide  for  adjustment  at  the  bottom 
as  in  glass  tank  practice  owing  to  permanent 
expansion. 

adingly  high  refractory  qualities  are  not  tho 
first  essential  for  coke  ohm  blocks  as  they  are  in 
the  sied  and  glass  industries.  Contraction, 
whether    due    to    imperfect  ore    or    tho 

nature  of  tho  fireclay,  i.e.,  high  in  alumina,  is  the 
bugbear    ol    coke   oven    con  use    tho 

opening  oi  joints  cannot  be  satisfactorily  dealt 
with.  The  leakages  from  this  cms.-  mean  tremen- 
dous   losses    ol     rich    gas    when    an    nun    is    Ireshlv 

charged    and    pressure    cannot    be    avoided,    and, 

later,  destruction  of  coke  and  by-products,  excess 
nitrogen  ami  carbon  dioxide  in  the  gas,  as  well  aa 
great  irregularity  of  heating  and  danger  of  fusion. 
at  all  times. 

In  the  old  days  managers  became  expert  in 
blocking  leakages  with  deposits  of  carbon  by  mani- 
pulation of  draught  and  air  supply,  but  frequently 
deposits  occurred  where  they  wero  not  required, 
and  this  irritating  juggling  bad  to  bo  constantly 
practised,  as  further  openings  were  always 
loping.  Completo  repointing  with  carborun- 
dum, sodium  silicate,  and  fireclay,  or  patent  cement 
of  a  similar  kind,  was  found  to  be  of  little  avail. 
Some  natural  fireclays  were  found  to  be  suitablo 
and  hold  a  high  place  still.  Others  wero  made  suit- 
able by  admixture  of  silica  and  grog. 

Many  attempts  were  and  are  still  being  made  to 
evolve  mixtures  which  when  suitably  manufactured 
into  blocks  and  burned  will  bo  without  serious  per- 
manent expansion  or  contraction,  and  yet  fulfil  the 
other  conditions  m  required  as  to  temperature, 
strength,  and  resistance  to  corrosion.  Some  of  these 
have  been  very  successful. 

The  silica  oven  was  tried  out  in  America  and  has 
come  to  stay.  It  is  capable  of  being  worked  at 
high  temperatures  continuously,  and,  owing  to  its 
relatively  high  conductivity,  rapid  coking  and 
uniform  oven  temperatures  are  easy  of  attainment. 
There  is  a  very  great  expansion,  hut  unlike  con- 
traction this  can  be  dealt  with.  The  expansion  is 
of  two  kinds,  viz.,  that  duo  to  change  of  tempera- 
ture only,  which  is  temporary,  and  that  due  to 
change  of  state  of  the  silica  and  its  compounds  at 
high  temperatures,  which  is  permanent. 

There  appears  to  be  no  doubt  that  the  size  of 
particles  is  of  great  importance,  as  fairly  large 
pieces,  or  "  peas,"  of  free  silica  do  not  combine  to 
the  same  extent  with  calcium  in  lime-bond  silica 
bricks  or  the  impurities  in  clay-bond  bricks.  The 
manufacturer  must  therefore  discover  tho  best 
grading  from  the  standpoints  of  strength,  homo- 
geneity, and  freedom  from  voids  on  the  one  hand 
and  excessive  fineness  with  danger  of  chemical 
change  on  the  other.  The  question  of  porosity  is 
also  of  importance  because  it  is  found  that  porous- 
blocks  do  not  spall  so  readily  as  the  faced,  and 
stand  rapid  changes  of  temperature  better.  It  is 
also  probable  that  a  rough  surface  radiates  heat 
better  than  a  smooth  one. 

In  spite  of  the  difficulty  with  high-alumina  blocks, 
a  large  battery  was  built  with  them  and  successfully 
operated  in  America,  with,  it  is  stated,  excellent 
results.  Such  blocks  would  have  great  advantages 
in  certain  cases  and  may  some  day  be  adopted  here. 
They  are  used  of  necessity  in  the  glass  industry, 
and  special  construction  providing  for  the  con- 
traction difficulty  is  not  beyond  the  bounds  of  possi- 
bility in  coke-oven  practice. 

Working  of  the  ovens. 
For  the  efficient  mixing  of  gas  and  air  nothing  in 
the  direction  of  impinging  or  H  hurling  jots  ui  ranged 
in  the  flues  can  equal  outside  admixture  of  gas 
and  primary  air,  and  the  surrounding  of  the  gas 
cm  rent  with  secondary  air,  particularly  when 
using  rich  gas.  If  this  is  not  done  independent 
currents  are  certain,  with  the  result  that  complete 
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combustion  only  occurs  at  changes  of  direction, 
which  is  often  where  great  heat  is  not  desired,  such 
as  the  tops  of  the  ovens  and  the  sole  flues.  Sight 
plugs  in  accessible  positions  must  be  provided  so 
that  combustion  can  be  watched  while  regulation  is 
made,  and  the  greatest  possible  amount  of  the  flues 
must  be  open  to  inspection  of  the  state  of  the  brick- 
work without  difficulty  or  inconvenience. 

The  three  great  anxieties  of  a  coking  plant 
manager  are  repairs,  shortage  of  steam;  and  coal 
supply.  The  first  two  have  already  received  treat- 
ment, and  possibly  the  last  forms  a  more  fitting 
subject  for  a  separate  paper.  Large  storage 
bunkers,  the  contents  of  which  are  all  accessible, 
are  a  vital  necessity,  however.  They  should  at 
least  be  capable  of  holding  three  days'  supply  to  tide 
over  the  week-ends  easily  without  traffic  troubles 
through  blocked  sidings. 

The  question  of  deterioration  of  the  coal  has,  of 
course,  to  be  considered,  but  in  the  majority  of 
cases  this  is  of  rather  less  importance  than  con- 
tinuous working.  Whether  by  absorption  of  oxygen 
from  the  air  or  simple  loss  of  methane,  finely 
divided  coal  certainly  does  lose  its  coking  properties 
as  well  as  some  of  its  calorific  value.  This  is  more 
marked  in  some  coals  than  others  and  always 
worse  the  finer  the  coal.  It  may  be  minimised 
in  several  ways,  such  as  mixing  a  proportion  of 
larger  coal  with  the  slack,  crushing  immediately 
before  use  or  at  least  at  the  top  of  the  storage 
bunker,  storage  in  comparatively  air-tight  ferro- 
concrete or  steel  bunkers  after  draining  by 
mechanical  means,  such  as  the  Baum  conveyor,  in- 
stead of  in  drainage  bunkers  or-  wagons,  and  the 
use  of  hoppered  bunkers  which  are  self-emptying. 

The  position  of  the  storage  bunkers  depends 
largely  on  the  sj  stein  of  charging  the  ovens  and 
whether  conveyors  are  to  be  used  on  account  of 
mining  etc. 

It  is  necessary  to  compress  some  coals  of  in- 
different coking  properties  in  order  to  make  good 
dense  coke.  Even  coals  which  yield  a  good  coke 
without  compressing  are  often  improved  by  it,  and, 
compared  with  hand  charging  from  corves  or 
dandies,  the  compressed  cake  is  an  excellent  labour 
and  time  saving  device,  especially  for  large  ovens. 
The  upkeep  of  the  machines,  power  consumption. 
and  time  required  to  make  cakes,  however,  put  it 
out  of  the  running  with  the  modern  electrically 
driven  top  charging  machines.  These  are  capable, 
in  conjunction  with  an  efficient  coke  ram  and 
leveller  of  dealing  with  six  ovens  of  large  size  per 
hour,  whereas  only  3  or  4  at  most  can  be  managed 
when  cakes  have  to  be  made. 

The  coal  when  charged  into  the  oven  should  not 
contain  more  than  about  10%  of  moisture.  Some 
trials  made  by  the  author  eleven  years  ago,  on 
North  Staffordshire  coal,  showed  a  difference  of 
over  1%  in  the  amount  of  breeze  produced,  due  to 
difference  of  moisture  content. 

The  position,  size,  and  length  of  the  gas  ascension 
pipe  needs  attention ;  it  is  a  mistake  to  put  it  at 
one  end  of  the  oven,  especially  when  the  latter  is 
filled  as  high  as  possible.  Convenience  in  the 
arrangement  of  the  method  of  charging  should  not 
be  allowed  to  dictate  this.  Far  better  have  two 
separate  cars,  or,  better  still,  two  ascension  pipes 
and  collecting  mains,  one  each  side  of  the  battery. 
There  would  be  no  difficulty  in  this  on  the  score  of 
cost  when  two  qualities  of  gas  were  required,  and 
it  would  be  worth  the  expense  in  other  cases  owing 
to  increased  yield  of  by-products  and  output  of  coke 
through  regularity  of  working.  The  quantity  of 
gas  given  off  in  trie  first  few  hours  is  much  greater 
than  towards  the  end  of  the  coking  period,  and,  in 
addition,  there  is  a  very  large  volume  of  steam. 
Thus  high  pressures  are  the  rule  immediately  after 
charging,  which  give  a  great  deal  of  trouble  in 
luting  doors  and  charging  holes  and  even  so  result 
in  losses  by  leakage  into  the  atmosphere  and  the 


combustion  flues.  Similarly,  in  the  later  stages 
air  leakages  occur  through  excessive  suction  and  the 
unavoidable  neglect  of  the  luting. 

I  do  not  think  the  fact  is  generally  realised  that 
the  early  part  of  the  coking  period  is  the  most 
efficient  looked  at  from  the  standpoint  of  the  appli- 
cation of  heat,  because  of  the  greater  temperature 
difference.  Everything  possible  should  therefore 
be  done  to  make  the  most  of  this.  Even  a  small 
difference  of  pressure  makes  quite  an  appreciable 
difference  in  the  distillation  of  substances  like  coal. 
This  leads  to  the  question  of  oven  isolating  valves 
which  can  be  regulated,  in  conjunction  with  larger 
ascension  pipes.  These  have  been  adopted  by  at 
least  one  of  our  leading  firms. 

The  mushroom  type  of  valve  is  scarcely  suitable 
owing  to  the  large  increase  in  area  for  a  small 
movement  and  consequent  danger  of  blockage.  The 
butterfly  type  is  better  in  spite  of  some  disadvan- 
tages. The  flat  bench  on  to  which  the  whole  mass 
of  coke  was  pushed,  pulled  over,  and  quenched  by 
hand,  is  now  obsolete. 

As  the  size  of  coke-ovens,  number  per  battery, 
and  speed  of  coking  all  increase  mechanical  means 
of  quenching  and  loading  coke  become  more  neces- 
sary. The  manual  labour  problem  also  compels 
their  use.  I  shall  therefore  briefly  describe  one  or 
two :  — 

1.  The  inclined  bench  covered  with  smooth  cast- 
iron  plates  and  set  at  an  angle  down  which  the 
coke  will  slide  on  to  a  tray  conveyor  at  the  bottom, 
is  a  good  arrangement  provided  the  conveyor  is  of 
sturdy  construction  and  has  working  parts  capable 
of  resisting  the  rough  wear  of  fine  coke  dust  and 
water.  In  case  of  breakdown  there  is  room  to  store 
the  coke  whilst  repairs  are  carried  out.  The  con- 
veyor is  usually  inclined  at  one  end  in  order  to  gain 
the  elevation  necessary  to  deliver  over  bar  screens 
for  separating  breeze,  into  ordinary  trucks  or  blast- 
furnace skips.  The  bottom  portion  of  the  bench  is 
arranged  as  a  tilting  flap,  which  retains  the  coke 
on  the  bench  in  one  position  and  acts  as  a  shoot 
on  to  the  conveyor  in  the  other.  These  flaps  are 
in  separate  lengths  and  operated  from  the  gangway 
outside  the  conveyor. 

2.  The  Coppee  coke  screening  and  loading 
machine  is  arranged  to  travel  by  electric  power 
the  whole  length  of  the  inclined  coke  bench.  There 
are  gates  at  the  bottom  of  the  bench  operated  from 
a  gangway,  which  deliver  the  coke  and  breeze  into 
a  continuous  bucket  elevator.  This  raises  it  to  a 
sufficient  height  to  deliver  over  a  bar  screen  into 
trucks  or  blast-furnace  skips  on  a  track  outside 
the  machine.  The  breeze  is  collected  in  a  box  below 
the  screen  and  discharged  at  intervals  into  separate 
wagons.  The  screens  and  shoots  can  be  arranged 
to  deliver  both  large  coke  and  breeze  into  wagons 
on  the  same  siding.  Where  space  demands,  or  it  is 
desired  for  any  reason,  a  vertical  self-tipping  hoist 
replaces  the  bucket  elevator.  In  hilly  country  the 
machine  can  be  arranged  without  either,  the  whole 
movement  of  the  coke  being  by  gravity.  The 
makers  claim  a  great  saving  in  cost  of  coke  loading, 
the  machine  being  operated  by  one  man,  facilities 
for  selection  of  any  batch  of  coke  on  the  bench  on 
account  of  quality  or  the  position  of  wagons, 
rapidity  of  loading  (the  rate  being  25  tons  per 
hour),  simplicity  of  construction  and  operation. 
The  machine  is  also  away  from  the  steam  from  the 
quenching  operation. 

3.  Another  type  of  coke  car  consists  of  a  shallow 
steel  car  with  inclined  bottom,  and  is  in  effect 
a  short  portable  coke  bench.  There  are  gates 
at  the  bottom  of  the  slope  to  retain  the  coke, 
which  is  thinly  spread  out  over  the  bottom  of 
the  car  by  slow  translation  of  it  along  the  battery 
as  the  coke  is  discharged  from  the  ovens  through 
a  Darby  type  quencher.  The  object  of  this  is  to 
allow  for  cooling  and  steaming  off,  and  to  this  end 
the  area  of  the  car  bottom  is   made  as  great  as  pos- 
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Bible.  Thero  is  usually  nn  incline  nt  the  end  of 
the  track  up  which  the  car  is  hauled  by  wire  rope 
io  d<  liver  over  bar  screens  to  coke  wagons  below. 

1.  The  Coodall  quenching  and  loading  machine 
consists  of  a  rotating  table  on  to  which  the  coke  is 
poshed  through  a  quencher  of  ordinary  typo.    The 

..■nt  of  the  table  whilst  the  coke  is  passing 
t.n  to  it  parts  tin'  pieces  gently  and  spreads  the  coke 
out  in  a  thin  layer  to  steam  off  and  cool.      Th< 

1  cylindrical  casing  round  the  table  about 
6  ft.  high,  so  thnt  no  direct  air  current  can  play 
on  lb.'  coke  at  this  stage.  Thero  is  a  wide  shoot  on 
the  side  of  the  mac  bine  remote  from  the  owns,  with 
jigging  screen  and  breeze  boxes  below.  The 
portion  of  cylindrical  wall  of  the  machine  opposite 
this  shoot  is  kwse  ami  pivot,  d  at  one  side.  When 
coke  is  to  be  loaded  into  wagons  the  table  of  the 
machine  is  rotated  in  the  reverse  direction,  and  the 

nd  of  this  loose  piece  at  the  same  time  slowly 
travels  tou  arda  the  centre  of  the  table,  thus  forming 
a  plough  and  guiding  the  coke  down  the  shoot.  Tho 
whole  machine  travels  by  electric  power  on  rails 
along  the  battery  and  can  receive  coke  from  any 
OVSO  and  deliver  to  any  wagon,  thus  permitting 
selection    of    specially   good  quality   and   avoiding 

ity  for  shunting  of  trucks.  It  effects  great 
saving  in  the  cost  of  coke  handling. 

5.  The  si/.e  of  ovens  and  number  per  battery,  also 
the  rapidity  of  coking  under  American  conditions, 
has  compelled  the  adoption  of  high-speed  coke 
handling,  and  it  has  lx'en  found  that  no  system  in 
which  coke  was  allowed  to  remain  in  close  proximity 
to  the  ovens  was  possible.  With  ovens  coming  off 
every  few  minutes,  it  will  be  realised  that  freedom 
from  any  incumbrance,  such  as  coke  cooling  oil'  ami 
steaming,  is  vital.  The  best  arrangement,  and 
one  which  now  finds  most  adherents,  is  central 
quenching;  i.e.,  the  coke  is  not  quenched  as  it 
leaves  the  ovens,  but  taken  to  a  central  quenching 
station,  at  high  speed,  in  a  special  coke  car,  to  be 
quenched  and  afterwards  either  spread  on  a  coke 
bench  apart  from  the  battery  or  delivered  direct  to 
screening  and  loading  plant. 

In  a  typical  arrangement  of  this  kind,  con- 
structed by  Messrs.  Simon-Carves,  Ltd.,  tho  coke  is 
discharged  from  the  ovens  by  a  very  powerful  high- 
speed ram  in  about  half  a  minute,  through  a  coke 
guide,  which  is  like  the  ordinary  quencher  without 
water,  into  a  short  and  deep  coke  car.  This  car 
is  rushed  at  high  speed  along  a  horizontal  track  by 
electric  locomotivo  to  tho  quenching  tower.  This 
is  a  high,  ehimney-like  structure,  usually  of  ferro- 
concrete and  provided  with  large  water  tanks  round 
the  central  chimney,  at  the  top.  A  measured  quan- 
tity of  water  is  instantaneously  douched  on  to  the 
coke  in  tho  car,  which  is  then  conveyed  to  the 
wharf  and  on  to  the  screening  plant  by  tray  con- 
veyor. The  gates  at  the  front  of  the  sloping 
bottom  of  the  car  are  pneumatically  operated  by 
tho  driver  of  the  locomotive,  so  that  no  time  is  lost, 
and  the  car  returns  to  the  ovens  for  the  next  hatch. 
Such  a  car  is  capable  of  serving  a  battery  of  150 
ovens. 

A  novel  form  of  screen,  called  the  "  grizzly,"  is 
being  put  forward  in  connexion  with  this  plant, 
consisting  of  a  series  of  shafts  set  slightly  below 
each  other  and  parallel  to  the  track  on  which  the 
coke  car  runs,  or  the  feeding  conveyor.  On  these 
shafts  discs  ire  threaded  at  intervals  of  an  inch  or 
so  and  meshing  alternately,  bo  that  the  appearance 
in  plan  is  a  hugo  grid.  These  shafts  rotate  at 
different  speeds,  that  at  the  top  being  tho  slowest. 
Tlie  result  is  that  the  coke  is  drawn  from  one  on  to 
the  other  in  the  same  manner  as  fabrics  in  many 
devices  used  in  the  textile  industries.  The  breeze 
falls  through  into  hoppers,  and  the  large  coke  is 
gently  lowered  without  risk  of  damage  into  wagons 
or  f urn kips  nt   the  bottom  end  of  tho  screen. 

In  conclusion.  I  wish  to  express  my  thanks  to  the 
various  firms  of  coke-oven  engineers  for  the  loan  of 


slides  and  drawings  and  courtesy  in  giving  mo  in- 
foi  niation  asked  for. 


THK  MORE   ECONOMICS.    UTILISATION  OF 

COKK-OYKX    AM)    BLAST    FURNACE    GASES 

FOR  HEATING    AND    POWER. 

BY    0.    W.    HEWSON,    A.I.MF.Cn.E.,    AND    8.    H.    FOWLES, 
A.ll.I.MKl  U.F.,    A.M.I.E.E. 

We  shall  endeavour  to  show  in  this  paper  that 
in  the  manufacture  of  metallurgical  coke,  and  in 

the  use  of  such  coke  after  leaving  the  oven,  largo 
quantities  of  gas  are  produced  which  can  bo  more 
efficiently  utilised  than  is  the  practice  at  present. 

Professor  Bone  states  that  in  1913  the  output  of 

pig-iron    in     the     United    Kingdom    i ranted   to 

III  IS  million  tons,  from  which  7  0li  million  tons  of 
steel  was  made.  The  average  coke  consumption 
amounted  to  about  25  ewt.  of  coke  per  ton  of  pig- 
iron  produced.  Tho  corresponding  amount  of  coal 
uonld  be  about  375  cwt. ;  thus  tin'  total  coal  used 
in  producing  10"-18  million  tons  of  pig-iron  uonld 
amount  to  1965,  or,  say,  approximately  20  million 
tons.  In  1916  Professor  H.  K.  Armstrong  stated  that 
"  fully  two  thirds  of  this  coko  is  now  produced  in 
recovery  ovens  of  various  types."  This  leaves  one 
third  still  being  produced  in  the  wasteful  beehive 
ovens — a  figure  confirmed  by  the  Nitrogen  Products 
Committe — and  it  is  safe  to  assume  that  all  the 
recovery  ovens  in  use  are  not  working  upon  tho 
most  economical  lines. 

Taking  these  figures  as  a  basis,  the  potential 
possibilities,  alter  supplying  tho  needs  of  tho  coke- 
ovens  and  the  blast-furnace,  may  be  stated  thus: 
From  the  coke-ovens:  20  x  10"  x 5000  =  100,000  million 
cb.  ft.  gas  at,  Bay,  olio  H.Th.U.  percb.  ft.  From  the 
blast  /»r/ic,cs.''l0-48xl0ox75,O00  =  786,000  million 
cb.  ft.  gas  at,  say,  100  B.Th.U.  per  cb.  ft.  These 
figures  assume  5000  cb.  ft.  of  surplus  gas  from  the 
ovens  per  ton  of  coal  carbonised,  and  50%  of 
150,000  cb.  ft.  of  surplus  gas  from  the  blast-furnace 
per  ton  of  pig-iron  produced. 

How  best  to  utilise  the  enormous  potentialities 
of  these  gases  requires  careful  consideration. 
Engineers  in  this  country  have  had  more  extended 
experience  in  steam  plants  than  in  gas  engine 
plants,  whilst  the  reverse  is  the  case  on  tho 
Continent.  There  the  large  gas  engine  using  coke- 
oven  gas  is  more  popular,  and  the  special  difficulties 
in  dealing  with  a  rich  gas  with  a  high  hydrogen 
content  have  been  overcome. 

Use  of  coke-oven  gas. 

Tho  following  have  been  taken  from  Brame's 
"  Fuel  "  as  average  figures  obtained  on  several 
classes  of  work,  and  we  consider  they  represent  good 
average  working: — Steam:  Steam  raised  per  lb.  of 
coal  carbonised,  125  lb.  Steam  required  per 
b.h.p.  :  reciprocating  engines  15  lb. ;  turbines  11  lb. 
H.P.  per  ton  of  coal  =187  and  255  respectively. 
Coke-oven  </as:  Surplus  gas  per  ton  of  coal  carbon- 
ised 5000  cb.  ft.  at  500  B.Th.U.  Heat  units  re- 
quired per  b.h.p.  9500  (27%  efficiency).  H.p.  per 
ton  of  coal  =  266. 

In  tests  made  at  Messrs.  Cockerills,  1  kw.  at  the 
terminals  consumed  353  cb.  ft.  of  coke-oven  gas  at 
450  B.Th.U.,  approximating  9000  B.Th.U.  per 
b.h.p.  on  the  gas  engine  with  95%  efficiency  of  tho 
generator. 

Dr.  H.  G.  Colman  gives  the  consumption  with 
458  B.Th.U.  gas  on  a  Niirnberg  engine  of  1200  h.p. 
at  100  r.p.m.  as  2P3  cb.  ft.  per  b.h.p.,  equalling 
9750  B.Th.U.  per  b.h.p. 

These  results  were  actually  obtained  on  long  runs 
quite  apart  from  test  figures,  and  give  quite  a  good 
lead  to  tho  internal  combustion  motor  over  other 
prime  movers. 
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Professor  Bone  in  "  Coal  and  its  Scientific  Uses  " 
points  out  the  possibility  of  saving  0"9  ton  of  coal 
per  ton  of  iron  produced  by  having  the  coke-ovens 
in  close  conjunction  with  the  iron  and  steel  works, 
instead  of  at  the  colliery,  and  by  utilising  the 
surplus  gases  from  the  ovens  mixed  with  blast- 
furnace gas  for  heating  the  steel  furnaces  and 
soaking  pits,  and  for  generating  power. 

We  agree  that  blast-furnace  gas  alone  should  be 
used  for  gas  engines  in  the  power  house  for  reasons 
which  we  shall  state  later,  and  the  surplus  coke- 
oven  gas  will  be  better  employed  in  heating  steel 
furnaces  and  soaking  pits,  either  alone  or  diluted 
with  blast-furnace  gas. 

Open-hearth  steel  furnaces  have  been  successfully 
operated  with  coke-oven  gas,  thus  effecting  a  con- 
siderable saving  against  producer  gas.  Other 
advantages  are  that  coke-oven  gas  is  anhydrous  and 
low  in  sulphur,  and  it  is  possible  to  provide  a 
reducing  atmosphere  over  the  bath,  which  is  a 
decided  advantage  in  the  production  of  high-grade 
steel,  excessive  oxidation  and  decarbonisation 
being  prevented.  Coke-oven  gas  does  not  require 
preheating;  it  suffers  decomposition,  and  its 
calorific  value  is  reduced  by  25 — 33%  if  preheated  in 
the  gas  chambers  of  an  open-hearth  furnace.  The 
manganese  consumption  is  lower  throughout  than 
when  working  with  producer  gas.  In  addition,  a 
saving  is  effected  in  refractory  bricks,  in  wages,  and 
in  steam. 

On  the  basis  of  8000  cb.  ft.  of  coke-oven  gas 
required  for  making  1  ton  of  steel  and  4300  cb.  ft. 
for  reheating  furnaces  per  ton  of  steel,  the  quantity 
of  coke-oven  gas  potentially  available  is  sufficient 
for  about  8  million  tons  of  steel  per  annum. 

The  purpose  for  which  surplus  coke-oven  gas  is 
actually  used  is  largely  dependent  upon  the  location 
of  the  ovens.  The  demand  for  such  gas  may  be 
sufficiently  great  in  some  instances  to  make  the  gas 
a  more  important  product  than  the  coke.  In  such 
cases  the  plant  would  actually  be  a  by-product  gas 
plant. 

The  production  and  utilisation  of  blast-furnace  gas. 

The  relative  proportion  of  blast-furnace  gas  made 
and  utilised  profitably  in  Germany  and  this  country 
in  1911  was— 


Germany. 

England. 

B.H.P. 

1;  11. r. 

Produced 

1.340.000 

1.060.000 

Utilised 

448.000 

23.000 

In  1911  the  total  power  production  from  blast- 
furnace gas  in  large  gas  engines  was  1,033,509 
b.h.p.,  of  which  Germany  contributed  465%; 
America  325;  France  5'4 ;  Belgium  46;  Austria 
Hungary  24;  Great  Britain  2'4;  and  other 
countries  6'2%. 

The  quantity  of  gas  produced  in  a  blast  furnace 
using  coke  as  fuel,  is  usually  considered  as 
approximately  150,000  cb.  ft.  per  ton  of  iron  pro- 
duced; this  may  be  materially  increased  if  the  blast 
furnace  is  considered  as  a  gas  producer,  since  the 
use  of  blast-furnace  gas  for  the  production  of  power, 
and  its  more  economical  use  as  fuel  gas  has 
materially  altered  the  necessity  for  economy  in  the 
use  of  coke  in  order  to  keep  down  the  cost  of  manu- 
facture of  pig  iron.  It  has  been  demonstrated  that 
by  a  more  intensive  working  of  blast  furnaces,  by 
increasing  the  coke  in  the  charge,  and,  incidentally, 
the  yield  of  pig  iron,  blast-furnace  gas  could  be 
improved  in  calorific  value.  Trials  have  shown 
that  by  increasing  the  coke  18%  an  increased  metal 
yield  of  7%  is  obtained  without  affecting  the  quality 
of  the  iron,  together  with  15%  larger  volume  of  gas, 
with  its  calorific  value  raised  12%,  the  heating 
power  of  the  total  gas  produced  being  increased 
25%.  Hitherto  all  the  gas  produced  by  a  blast- 
furnace plant  has  been  utilised  on  that  plant  alone, 
and  in  some  cases  has  been  augmented  by  the  use  of 
coal  on  boilers  to  raise  steam  for  the  blowing 
engines  and  auxiliary  plant. 


With  modern  and  more  efficient  modes  of 
utilisation  at  least  50%  of  the  gas  is  released  for 
purposes  outside  the  blast-furnace  requirements. 
This  is  equivalent  to  25%  of  the  heat  value  of  the 
coke  charged  into  the  furnace.  This  economy 
results  from  the  higher  temperature  attainable  in 
the  stoves  by  means  of  a  smaller  consumption  of 
gas.  Compared  with  stoves  working  on  dirty  gas, 
and  requiring  50%  of  the  gas  produced  by  the 
furnace,  modernised  stoves  working  on  clean  gas 
have  given  higher  temperatures  to  the  blast  over 
longer  periods,  with  a  consumption  of  28 — 30%  of 
the  gas  produced.  In  spite  of  the  loss  of  the 
sensible  heat  of  the  gas,  and  allowing  12%  for  the 
blowing  engines  and  8%  for  leakage,  losses,  etc., 
there  is  available  for  power  generation  or  other 
purposes  50%  of  the  gas  made.  If,  however,  the 
blowing  engines  are  not  gas  driven,  then  the 
quantity  available  will  be  reduced  considerably,  if 
not  entirely  wiped  out. 

Increase  of  our  knowledge  of  blast-furnace  gas 
should  give  an  impetus  to  the  construction  of 
internal  combustion  engines  and  gas  turbines.  The 
most  recent  guarantee  figures  for  large  water-tube 
boilers  give  about  218  cb.  ft.  of  blast-furnace  gas  at 
100  B.Th.U.  per  cb.  ft.  as  the  lowest  requirements 
per  kilowatt  generated  with  turbo-generators, 
which  gives  a  thermal  efficiency  of  15'5%  over  boiler, 
turbine,  and  generator;  while  to-day,  with  gas 
engines  at  10,000  B.Th.U.  per  b.h.p.  hour  it  is 
possible  to  get  an  efficiency  of  25"5%. 

The  number  of  engine-room  attendants  required 
is  the  same  in  each  case,  but  more  attendants  and 
cleaners  are  wanted  for  boilers  and  turbines.  The 
maintenance  and  repairs  on  gas  engines  are  some- 
times greatly  in  excess  of  that  for  turbines,  but  this 
does  not  apply  to  engines  working  on  clean  blast- 
furnace gas.  Two  engines  have  recently  been 
examined  after  running  without  any  trouble  for 
15,000  hours  each,  and  they  required  no  cleaning. 
Other  engines  have  run  on  this  clean  gas  for  equally 
long  periods  without  requiring  the  gas  throttles 
cleaning. 

Again,  the  greater  efficiency  of  the  gas  engine 
more  than  compensates  for  the  loss  of  sensible  heat 
due  to  the  necessity  of  cooling  the  gas  for  the 
engine,  against  retaining  it  for  boiler  use.  It  has 
been  computed  that  on  an  average  about  7%  of  the 
heating  value  of  the  gas  is  lost  by  cooling  it. 
Taking  1  cb.  ft.  at  100  B.Th.U.  cooled  for  engines, 
we  get  (100-7)  x 25/ 100  =  23-25  useful  B.Th.U.  in 
the  engine;  hot  gas  for  boilers  gives  100x15/100  = 
15  useful  B.Th.U.  in  the  turbine.  Comparing  the 
thermal  efficiency  of  gas  engines  with  steam 
turbines,  we  see  what  a  saving  can  be  effected  by 
the  former,  and  this  points  to  the  importance  of 
installing  the  most  efficient  machinery  to  utilise  the 
gases  evolved  from  the  blast  furnaces  of  the 
country. 

Comparison  of  thermal   efficiencies. 

Cb.  ft.  blast-fur- 
nace gas  rer|d.  to 
Efficiency.         give  1  theor.  h.p. 
% 
Large  gas  engines     . .         . .     25  . .  114 

Large  turbines  with  boilers  . .     15  . .  190 

Small  12-5  ..  228 

Taking  two  plants  of  similar  capacity,  producing 
and  cleaning  approximately  the  same  amount  of 
gas,  the  following  comparisons  have  been  compiled 
from  actual  experience  of  the  use  made  of  the  gas : 

Gas  engine     Boiler  &  turbino 
Use  of  gas.  plant.  plant. 

On  stoves 45%         ..         45% 

On  blowers  28%         ..         65% 

On  electrical  generators  . .         . .         27%         . .  nil. 

The  main  factors  which  render  blast-furnace  gas 
when  properly  cleaned  such  a  good  fuel  for  gas 
engines  are: — (1)  Freedom  from  tar  and  from  dust. 
(2)  Regularity  in  quality  or  calorific  power.  (3)  Com- 
parative constancy  of  volume.  (4)  Freedom  from 
premature  explosions,  even  under  compression. 
(5)  Lower  temperature  of  the  exhaust  gases. 
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It  has  been  demonstrated  recently  that  if  our 
existing  plants  were  modernised,  and  brought  up 
to  a  reasonable  state  of  efficiency,  the  Baring  would 
approach  the  saving  of  power  anticipated  from  the 
roper-power  station   scheme. 

We  venture  to  suggest  that,  from  a  national 
standpoint,  it  would  be  better  to  harness  all  the 
potential  power  of  the  300  blast  furnaces  at  work 
in  this  country  and,  linking  up  with  existing  power 
paniee,  supply  the  country  with  a  large  propor- 
tion of  tts  requirements  at  a  more  reasonable  rate 
than  is  at  present  possible  with  stations  using  coal- 
fired  boilers  and  turbines.  It  has  been  stated 
etly  on  high  authority  that  if  the  steam  turbine 
be  increased  from  what  is  considered  a  reasonable 
size  to-day.  pis.,  15,000  b.p.,  up  to  60,000  or 
70.1100  h.p.  tho  steam  consumption  can  only  be 
reduced  J  lb.  per  k\v.  generated,  which  is  a  very 
small  amount  compared  with  the  increased  size  of 
unit. 

This  large  size  of  unit  has  another  great  dis- 
advantage, that  if  with  a  station  of  two  such 
units  one  set  fails,  serious  inconvenience  will  be 
caused,  even  allowing  for  the  possibility  that  such 
a  plant  may  be  linked  with  the  greater  scheme. 
Again,  some  of  these  larger  stations  may  he  built  at 
a  distance  from  the  coalfield,  and  this  will  not 
mitigate  our  transport  difficulties. 

In  order  to  compare  the  generation  of  electricity 
from  blast-furnace  ga9  with  the  capacity  of  existing 
or  prospective  power  stations,  the  following  table 
gives  the  units  generated  and  consumed  over  a 
period  of  four  weeks,  using  the  surplus  gas  from 
thr.e  blast  furnaces:  — 

Units  tenanted 1.450.000 

Consumed  t>v  steelworks            ..          ..          ..  .".lo.eiHi 

„'   shipyard 460.000 

„    blast  furnaces S3o.oo<> 

..    gas  cleaning  plant           ..         ..  80,000 

..    power  st.u ion  :m\iliaries           ..  30.000 

Apart  from  cost  of  running,  the  reciprocating 
gas  engine  is  more  in  favour  as  a  blast  engine  than 
the  turbo-blower  from  the  blast  furnace  view-point. 

The  cleaning  system. 

Of  equal  importance  with  the  typo  of  engine  to 

instal  is  the  question  of  the  most  efficient  type  of 

cleaning  plant.    There  are  three  principal  systems, 

:  — The  electrostatic,  the  wet  washer,  and  the 

Halberg-Beth. 

In  the  opinion  of  the  authors  the  Halberg-Beth 
is  pre-eminently  tho  most  efficient  plant  for 
ning  blast-furnace  gas.  The  plant  they  have 
been  associated  with  has  run  successfully  and 
smoothly  for  three  years,  and  they  are  satisfied  that 
with  proper  care  and  attention  it  will  continue  to 
da  as  well  in  the  future. 

The  electrostatic  system,  while  retaining  the 
sensible  heat,  has  not  proved  the  possibility  of 
cleaning  sufficiently  low  for  engine  consumption. 
The  best  that  can  he  hoped  for  is  0'3 — 0'C  gram  of 
dust  per  cb.  m.  of  gas.  Taking  into  consideration 
large  quantities  of  gas  dealt  with  over  a  period 
of  months,  even  this  comparatively  small  amount 
reai  h>-s  a  large  quantity  and  will  cause  trouble  in 
stoves  or  boilers,  much  more  so  in  engines.  Tho 
wot  washers  require  a  large  amount  of  water  to 
n   the  gas   for  engines. 

The  E3alberg-Beth  plant  gives  gas  cleaner  than 
the  surrounding  atmosphere,  often  for  long  periods 
not  exceeding  0001  g.  of  dust  per  cb.  m. 

If  all  the  power  is  cut  off  the  cleaning  system  for 
borter  or  longer  period,  the  electrostatic  system 
would  pass  dirty  gas.  tho  wet-washer  would  soon 
choke  up,  while  the  Halberg-Beth  plant  continues 
supply  the  engines  with  clean  gas.  With  the 
Halberg-Beth,  V  of  any  unit  can  be  shut  off  for 
repairs,  and  the  remainder  continue  working.  This 
cannot  be  done  bv  other  systems. 

In  order  to  emphasise  the  superiority  of  gas 
engines   over   boilers    and   turbines,    the   following 


table  of  comparative  costs  is  given,  starting  with 
tho  saino  cost  of  preparation  of  the  gas. 

A.  Gleaning  ;i  million  cb.  ft.  of  gas  per  hour  by  the 

Halberg-Beth  plant. 

I  ooet  ,,f  plant,  £02.000.  £ 

Inters  at  7%  ..        . .  4S40 

Depredaj  Ion  at  io%        . .        ..         . .  » 

Power  and  light  at  36  tw.  pel  mill.  cb.  ft. 

and  0  "i.  pai  unit  . .  1800 

Plant   labour  eosis  lot  » 

Dost  bov  <   oosta  . .        . .        . .        . .  1600 

Bnpervlalon  ..         ..         ..         ..  300 

Etepalra  und  stores  at  Od.  iht  mill.  cb.  ft.  038 

Renewal  ot  lllter  bags,  one  set  per  annum  000 
Steam  lor  reheating  n  2  lb.  per  1000  cb.  it. 

at  2s.  per  100  lb 610 

£17.072 

I.ess  cost  of  boiler  and  flue  cleaning        ..  1604 

Less  coat  of  stove  cleaning  and  lining  ..    33110 
Less  revenue  from  sale  ol  dust     ..         ..     4411 

0306 

Net  cost  of  was  cleaning  per  annum     . .  8607 

Cost  per  1000  cb.  It..  0081d. 

B.  Cost  of  generating  1  B.Tr.U.  of  electricity  from 

blast-furnace  gas,    using  gas  engines. 
First  cost  of  engines.  £56,000.  £ 

Interest  on  outlay  at  7%        ..          ..     3850 
Depreciation  at  10% 6600 

£0350 

Load  factor  40%  Pence. 

Kngino  cost  per  unit    ..  ..  ..  ..  0102 

Value  of  gas  used  ..  ..  ..  ..  0-076 

Cleaning  of  gas  . .         . .         . .         . .         . .  0-012 

Labour 0055 

Maintenance        . .  . .  . .  . .  . .  0-008 

Oil  and  stores 0  054 

0-300 

C.  Cost     of     generating     1     B.Tr.U.     from    blast- 

furnace gas,  using  boilers  and  turbines. 

First  cost  of  boilers  and  turbines,  say  75%  cost  of 

gas  engines.  £41,250.  £ 

Interest  on  outlay  at  7% 2887 

Depreciation  at  10%  ..         ..         ..         ..         4125 

£7012 

Pence. 

Engine  cost  per  unit           . .         . .         . .         . .  0-078 

Value  of  gas  used 0109 

Cleaning  gas.  218  cb.  ft.  at  0-OSld.  per  1000     ..  0017 

Labour            0110 

Maintenance    ..          ..          ..          ..          ..          ..  0-016 

Oil  and  stores            0054 

0-384 

Conclusions. 

By  building  coke  ovens  near  the  blast  furnaces 
and  steel  works  upon  the  regenerative  principle, 
about  half  the  gas  generated  can  be  utilised  for  the 
latter.  Further  surplus  gas  might  be  released  if 
the  ovens  were  fired  with  gas  produced  from  inferior 
fuel,  unsuited  for  other  purposes  than  conversion 
into  producer  gas. 

With  cleaned  blast-furnace  gas,  better  results  are 
obtained  on  the  furnaces  themselves,  as  the  result  of 
higher  and  more  regular  heats  being  obtained  upon 
the  stoves.  More  regular  blowing  is  possible  with 
gas-driven  engines  than  with  the  old  steam  engines. 

By  means  of  clean  gas  the  requirements  of  the 
blast-furnace  plant  can  bo  easily  met,  and  surplus 
gas  is  available  for  other  purposes,  preferably  for 
the  generation  of  electricity  by  gas  engines,  and 
can  thus  supply  all  the  power  required  by  a  modern 
iron  and  steel  plant. 

The  production  of  electric  steel,  or  the  finishing 
of  steel  manufacture  in  an  electric  furnace,  is 
gaining  favour  in  America,  and  it  appears  to  the 
authors  that  the  policy  they  have  advocated  may 
lead  to  an  impetus  being  given  in  this  country  to 
the  finishing  of  steel  manufacture  in  an  electric 
furnace,  which,  as  a  piece  of  apparatus  for  refining 
steel,  has  no  competitor. 

Discussion. 

Mr,  J.  E.  WKTMulN  said  there  was  no  doubt  that 
the  Halberg-Beth  system  of  cleaning  blast-furnace 
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gas  had  been  successful,  but  a  later  American  plant 
was  said  to  be  more  effective,  there  being  no  cooling 
of  the  gases. 

Mr.  E.  E.  Wood  asked  the  authors  on  what 
authority  they  stated  that  to  make  one  ton  of  steel 
required  only  8000  cb.  ft.  of  coke-oven  gas;  his  own 
figures  were  at  least  20,000  or  30,000  cb.  ft.  The 
authors'  figures  showed  a  gas  engine  to  be  a  more 
economical  proposition  than  a  steam  turbine,  but 
the  figures  which  he  had  obtained  showed  just  the 
contrary.  The  question  of  the  relative  efficiencies 
of  the  two  was  a  very  debatable  one. 

Dr.  G.  S.  Weyjian  said  that  coal  for  coke  ovens 
must  be  suited  to  the  product,  and  the  sulphur, 
ash,  and  phosphorus  should  be  strictly  limited.  It 
was  not  necessary  to  be  so  strictly  limited  in  coal 
gas  manufacture  in  the  ordinary  way.  The  coal 
for  gas  works  need  not  have  any  coking  pro- 
perties. If  all  the  gas  works  were  replaced  by  coke 
ovens  a  certain  amount  of  coal  would  not  be  avail- 
able for  coke  ovens  and,  he  presumed,  would  be- 
come a  drug  on  the  market. 

Mr.  Hewson,  replying  to  Mr.  Wood,  said  that 
the  figure  of  8000  cb.  ft.  of  coke-oven  gas  per  ton 
of  steel  had  been  given  in  the  Journal  of  the  Iron 
and  Steel  Institute  in  1914,  and  confirmed  bv  Sir 
Robt.  Hadfield. 

Mr.  Fowles  added  that  the  American  gas-clean- 
ing plant  referred  to  had  not  yet  proved  suitable  in 
this  country.  By  the  adoption  of  the  Halberg-Beth 
system  they  were  saving  about  a  penny  per  unit 
on  the  system;  they  had  been  buying  at  a  l^d..  and 
were  now  producing  at  less  than  a  farthing.  Blast- 
furnace managers  who  had  formerly  preferred  the 
steam  turbine  now  preferred  the  gas  engine,  as  it 
kept  the  burden  of  the  furnace  free.  As  regards 
gas  engines  versus  steam  turbines,  he  stated  that 
the  Newcastle  Electric  Supply  Company,  who  for 
years  had  used  the  waste  gas  under  boilers,  now 
used  gas  engines  with  excellent  results.  The  gas 
engine  had  suffered  in  the  past  because  it  was  not 
properly  handled  and  looked  after,  nor  was  the 
gas  properly  cleaned.  In  using  blast-furnace  gas 
they  were  free  from  tar  troubles,  the  engines  re- 
quired little  cleaning,  and  there  was  the  additional 
advantage  of  the  potash  recovered. 


COKE-OVEN  GAS  FOR  TOWN  SUPPLY. 

BY    HAROLD    E.     WRIGHT. 

The  object  of  this  paper  is  to  deal  with  the 
economic  application  of  coke-oven  gas  to  town 
supply. 

If  the  true  economy  of  our  fuel  resources  is 
the  main  consideration,  then  the  regenerative  type 
metallurgical  coke-oven  stands  first  as  a  means  for 
producing  town  gas  with  the  least  waste  of  the 
original  fuel.  In  round  numbers  the  relative  efhci- 
encv  of  the  various  methods  expressed  in  percent- 
age heat  units  of  original  fuel  remaining  available 
m  the  final  product  is: — (1)  Regenerative  coke- 
oven  90%;  (2)  average  gasworks  plant  85%j  (3) 
average  gas  plant  afterwards  converting  all  surplus 
coke  to  water-gas  55%;  (4)  water-gas  plant  49%. 
The  steaming  of  retorts  and  the  making  of  water- 
gas  are  directly  opposed  to  the  conservation  of 
fuel.  This  procedure  is  also  only  made  financially 
practicable  if  town  gas  is  sold  at  prices  very  much 
exceeding  its  true  fuel  value.  The  cost  of  dis- 
tribution and  general  charges  which  can  be  reduced 
pro  rata  by  increased  sales  are  important  items 
in  a  gasworks'  cost  account.  The  true  reason  that 
gas  is  not  more  largely  used  for  heating  and  cook- 
ing by  the  public  to  replace  coal  and  coke  is  be- 
cause the  latter  means  is  less  costly,  and  if  the 
economic  policy  of  gas  manufacturers  were  directed 
to  providing  gas  at  a  cost  nearer  its  heating  value, 
they  would  by  thus  encouraging  consumption  reduce 
one  of  their  principal  costs.  This  is  a  strong  argu- 
ment in  favour  of  the  use  of  the  regenerative  coke 


oven  for  manufacturing  gas  for  town  supply,  where 
it  is  possible  to  adopt  it,  because  in  a  proper 
economic  situation  it  can  supply  gas  for  town  use 
at  a  price  very  little  in  excess  of  the  cost  of  dis- 
tribution and  general  charges.  On  the  other  hand, 
it  is  unfortunate  that  it  may  only  be  economically 
sound  to  adopt  this  method  at  a  limited  number  of 
places  for  reasons  stated  later.  In  the  regenerative 
coke-oven  the  surplus  heat  from  the  combustion  of 
part  of  the  gas  to  carbonise  the  coal  is  retained  by 
reversible  regenerators,  and  this  being  carried  back 
to  the  oven  walls  by  the  air  supplied  for  combustion 
releases  all  surplus  heat  as  surplus  gas.  The  actual 
gas  realised  varies  with  the  quality  of  coal  used. 
In  the  average  case  the  surplus  would  be  55%  or 
about  6000  cb.  ft.  per  ton  of  coal.  By  proper  con- 
struction of  ovens  and  regenerators  to  enable  pro- 
ducer gas  to  replace  the  gas  used  in  heating  the 
ovens,  all  the  coke-oven  gas  could  be  obtained  as 
surplus,  but  there  is  no  saving  of  thermal  units  in 
this  procedure — rather  the  reverse.  Therefore,  un- 
less the  gas  so  liberated  can  be  sold  at  a  higher 
price  than  the  cost  of  the  producer  gas  required  to 
liberate  it,  this  proposition  is  economically  unsound, 
and  from  the  point  of  fuel  conservation  it  is  totally 
unsound. 

Where  surplus  coke-oven  gas  is  available  at  ad- 
jacent coke-oven  plants  under  separate  control, 
the  quality  of  which  can  be  readily  ascertained,  its 
use  for  supplementing  or  replacing  existing  gas 
supply  is  a  mere  matter  of  ascertainment  and  bar- 
gaining. Public  authorities  so  placed  can  most  pro- 
bably secure  a  supply  of  gas  at  a  lower  price  than 
their  existing  plant  can  manufacture  it.  This, 
however,  is  only  likely  to  be  the  case  in  isolated 
instances.  The  general  case  will  require  coke-oven 
plant  to  be  installed  and  existing  gas  manufactur- 
ing plant  replaced. 

Of  course  this  cannot  be  applied  to  every  case, 
because  many  points  need  very  careful  consideration 
before  the  change  is  made.  A  few  such  points  may 
be  outlined.  Successful  coke-oven  undertakings  de- 
rive their  revenue  from  the.  sale  of  metallurgical 
coke,  and  only  in  areas  where  such  fuel  can  be  sold 
readily  can  they  succeed.  There  must  be  a  ready 
demand,  as  continuous  operation  is  necessary  to  the 
success  of  coke-ovens.  In  my  opinion  the  coke-oven 
cannot  be  successfully  operated  to  produce  inferior 
coke. 

The  coal  for  coke-ovens  must  also  be  suited  to 
the  product  required.  The  sale  of  metallurgical 
coke  becomes  much  more  difficult  as  the  ash  in 
it  exceeds  10%  and  the  sulphur  1%.  On  this  ac- 
count many  good  gas  coals  are  not  as  suitable  for 
coke-oven  use.  With  this  limitation  on  the  coal 
supply  the  regenerative  oven  calls  for  twice  the 
amount  of  coal  to  produce  the  same  gas,  and  this 
in  many  cases  will  present  great  difficulty  to-day. 

Each  separate  case  thus  opens  up  difficult  phases 
demanding  the  highest  commercial  and  technical 
judgment  to  be  applied  to  the  study  of  the  vary- 
ing factors  likely  to  operate  for  and  against  the 
proposal.  The  substitution  is  probably  only  worth 
considering  where  much  extension  or  renewal  of 
manufacturing  plant  is  contemplated,  and  then 
only  when  the  regular  supply  required  is  fairly 
large.  Thus  it  is  to  be  feared  that  all  the  chief 
influences  will  in  general  operate  collectively 
naainst  the  introduction  of  the  thermally  more 
efficient  coke-oven  method  of  gas  supply.  There 
will  be  cases  favourably  placed,  and  the  following 
matters  should  enter  into  their  consideration. 

The  main  economic  difference  between  gas  plant 
and  coke-oven  is  that  in  the  former  handling  of 
material  and  charging  and  drawing  retorts  etc.  is 
done  piecemeal  and  by  a  much  more  complicated 
method  and  at  double  the  cost  of  the  simple  and 
large  operations  in  coke-oven  practice.  The  coke- 
oven  derives  its  principal  revenue  from  the  sale  of 
coke,  while  at  a  gasworks  the  sale  of  coke  seems 
to  be  rather  neglected,  the  principal  revenue  being 
made  from  the  sale  of  gas. 
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Changes  in  costs  and  prices  to-day  are  so  kaleido- 
scopic that  it  appears  preferable  to  illustrate  this  by 
figures  drawn  before  the  war  than  to  attempt  any 
present-day  estimate.  The  following  figures  there- 
fore represent  the  operation  of  a  coke-oven  and  gas 
plant  in  the  same  area  where  cost  of  carriage  on 
coaJ  From  the  collieries  is  equal  to  both  cases.  In 
tees  the  cost  of  the  coal  used  is  represented 
as  LOO,  and  the  other  figures  are  given  compara- 
tively, assuming  2  tons  of  coal  in  coke-ovens  as 
required  to  yield  the  same  gas  as  1  ton  in  gas  prac- 
or,  Bay,  12,000  cb.  ft.  per  ton  and  per  two 
tons,  respectively:  — 

i  taroonwtng  cost. 


Una  plant.  Coke-oven 
plant. 

..  too  too 

. .     20  24 

. .     10  24 

138  248 

I'rufU  oo  sale  o(  coko  and  breeze      ..     45  200 
l'roilt  on  sale  of  tar  and  ammonia    .     24  4S 

00  243 


f  coal     . . 
lecturing  ooat   . . 
lnnv.'.r,  redemption,  etc. 


I  cost  . .         . .  07 

Purification. distribution,  and  general  cost: — 
PilriAcatlon  and  general  charges     ..    05 
briefest,  redemption,  etc..  on  general 

plant         30  —  101 

Plus  loss  on  carbonisation  as  above. .  07 

103 


Nil 


Lets  : — 
Sale  of  KM 
Income  from  other  sources 


102 


It  is  obvious  in  this  case  that  tho  coke-oven  plant 
could  pay  all  gasworks  costs  on  distribution  etc. 
plus  tho  10%  for  interest,  redemption,  etc.  on  gas 
plant  laid  out  of  use,  and  sell  its  gas  at  101  instead 
of  1G2  without  actual  loss. 

Tho  chief  point  to  note  in  these  figures  is  the 
great  difference  in  value  received  for  coke  which 
makes  tho  above  reduction  in  price  of  gas  possible. 
The  consumption  and  distribution  cost  on  gas  in 
tho  gasworks  case  appears  to  be  handicapped  in 
competition  with  their  own  coke,  because  roughly 
8  B.Th.U.  can  be  bought  as  coke  at  the  same  price 
as  I  B.Th.U.  in  the  gas. 

We  have  now  to  deal  with  the  quality  of  coke- 
oven  gas  and  tho  question  whether  it  can  be  wholly 
used  for  town  supply.  Average  coke-oven  gas  from 
which  benzol  and  its  honiologues  have  not  been  re- 
moved only  differs  from  coal-gas  resulting  from  the 
destructive  distillation  of  coal  in  a  plain  retort  in 
that  it  generally  contains  about  5%  by  volume  more 
nitrogen.  If  the  benzol  is  extracted  the  illumin- 
ating value  is  low,  but  when  this  is  not  done  aver- 
age coke-oven  gas  can  be  taken  as  generally  equal 
to  the  gas  supplied  in  any  town  to-day,  because 
the  latter  is  a  mixture  of  coal-gas  with  water-gas 
more  or  less  carburetted.  Further,  it  is  possible 
to  control  and  improve  the  quality  of  tho  portion 
of  coke-oven  gas  taken  for  town  supply  if  proper 
arrangements  was  made.  Without  going  into  close 
detail,  in  coking  Durjiam  coal  it  is  found  that  illu- 
minants  rapidly  diminish  after  the  first  half  of  the 
coking  period.  Methane  diminishes,  being  replaced 
by  hydrogen  after  two-thirds  of  the  coking  period. 
It  is  only  in  the  final  stages  that  nitrogen  increases 
rapidlv. 

I'      lably  the  first  offer  to  supply  coke-oven  gas 
on  ft  lai  For  town  supply  in  England  was 

made  by  Sir  B.  Samuelson  and  Co.,  Ltd..  in  1903. 

They  offered  to  supply  gas  to  the  Middlesbrough 
lioritiiw  to  the  extent  of  800,000  cb.  ft.  per  day 
at  "d.  per  thousand  feet.  The  offer  was  not  ac- 
cepted, and  ns  the  official  gas  costs  went  on  showing 
weli  over  M.  and  up  to  over  9d.  for  some  years 
the  conclusion  was  that  it  may  have  been  rejected 
on  the  score  of  quality  Thereforo  in  1912,  when 
the  company  was  considering  tho  replacement  of 
some  oil  the  question   was   reopened,   and 

tho  suggestion  made  to  overcome  any  objections  on 
account  of  quality  by  setting  apart  the  gas  from 
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the  early  coking  period  for  town  use.  To  prove 
the  effect  of  this  on  tho  quality  of  the  gas  the  fol- 
lowing experiments  were  carried  out  on  an  existing 
■  vous.  As  it  was  decided  to  leave  the  benzol 
etc,  in  the  gas  supplied  to  tho  town,  tho  extraction 
of  benzol  was  discontinued  by  stopping  the  flow 
of  oil  on  the  benzol  recovery  scrubbers.  Tho  gases 
from  ovens  of  lengthy  coking  period  wero  shut  off 
the  main  and  blown  away  into  tho  air  during  tho 
time  of  tho  test :  — 


Average  Ras  before  tho  test  . . 

l»;is  from  ovens  under    21  hr*.  coking     lo-'.l 

18     .,       . 

15     ..       . 
..       15     ..       . 
Average  gas  after  the  test  . . 

These  experiments  proved  conclusively  that  by 
the  provision  of  separate  mains  so  as  to  isolate  tho 
eases  from  tho  early  and  later  coking  periods  tho 
quality  of  tho  gas  supplied  for  town  use  could  be 
controlled.  Tho  author  would  adviso  that  this  pro- 
vision should  bo  made  if  regularity  of  quality  and 
especially  illuminating  value  aro  in  future  to  be 
considered  of  importance  in  town  supply,  because 
if  tho  provision  is  not  made  there  may  bo  fairly 
largo  variations  at  times.  Coke-ovens  are  exposed 
to  atmospheric  influence,  and  when  a  gale  blows 
direct  on  tho  oven  doors  it  is  impossible  to  prevont 
some  penetration  of  air,  leading  to  combustion  of 
gas  inside  tho  oven  which  destroys  illuminants  and 
increases  tho  nitrogen  content.  Tho  uplift  caused 
by  the  column  of  hot  material  in  the  oven  induces 
a  suction  upon  the  lower  part  of  the  oven  even  if 
considerable*  pressure  exists  in  the  gas  space  on 
the  oven  top. 

Under  tho  conditions  of  this  separation  of  tho 
gases  the  suitability  of  coke-oven  gas  for  town  sup- 
ply has  been  proved  by  the  arrangement  which  was 
carried  through  between  Sir  B.  Samuelson  and  Co. 
and  the  Middlesbrough  authorities.  Since  October, 
1914,  practically  tho  whole  gas  supply  of  the  town 
of  Middlesbrough  has  been  coke-oven  gas.  The 
average  daily  supply  runs  about  2,000,000  cb.  ft., 
and  no  manufacture  of  ordinary  gas  has  taken  place 
since  1915.  Shortages  in  the  supply  from  the 
coke-ovens  aro  made  good  by  the  manufacture  of 
carburetted  water-gas  during  tho  periods  when 
town  requirements  exceed  the  oven  supply.  There 
has  been  no  serious  hitch  in  this  undertaking,  and 
its  success  has  been  assisted  by  harmonious  co- 
operation of  the  representatives  of  the  firm  with 
those  of  the  municipal  gas  authority.  The  public 
of  Middlesbrough  have  obtained  considerable  finan- 
cial benefit  from  this  supply  of  gas,  because,  in  tho 
first  instance,  thev  could  buy  tho  gas  cheaper  than 
thev  could  manufacture  gas  of  equal  quality,  and 
they  have  not  been  called  upon  to  pay  an  increased 
price  due  to  the  rise  in  price  of  coal.  To-day  this 
gas,  with  a  selling  price  opprox.  2s.  4d.  per  1000 
co.  ft.  net,  compares  very  favourably  with  any  fuel 
for  heating  and  cooking.  The  Gas  Engineer 
informs  mo  that  its  use  has  extended  until  the  de- 
mand for  cooking  at  meal  hours  exceeds  that  in 
lighting  hours.  This  must  bo  of  importance  in  its 
influence  in  reducing  distribution  costs  etc. 

The  author  advocates  that  in  all  places  where  it 
can  be  adopted  the  regenerative  coke-oven  produc- 
ing metallurgical  coke  is  from  a  thermal  point  of 
view  the  most  efficient  means  for  gas  manufacture, 
and  that,  compared  with  ordinary  gasworks  returns 
as  published,  if  it  can  be  adopted,  it  can  supply 
cheaper  and  better  gns  to  the  town  consumer  at 
prices  nearer  the  true  thermal  value. 

T  am  indebted  to  Messrs.  Dorman,  Long  and  Co., 
Ltd.,  and  Sir  B.  Samuelson  and  Co.,  Ltd.,  for  per- 
mission to  place  this  paper  before  you. 
Discussion. 

Mr.  T.  Hardte  said  that  the  results  obtained 
by  his  firm  in  pre-war  days  did  not  correspond  with 
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the  figures  given  by  Mr.  Wright.  Their  returns 
from  coke  and  breeze  sales  were  nearer  55  than  45, 
and  from  other  residuals  nearer  28  than  24.  In 
modern  gas  works  it  was  possible  to  recover  the 
waste  heat  not  only  from  the  settings,  but  from 
the  coke  itself,  and  the  efficiency  of  such  a  plant 
was  probably  as  great  as  that  of  any  coke-oven 
plant,  where  much  heat  was  lost  in  the  discharge 
of  coke.  Coke  ovens  might  have  some  advantage 
as  regards  handling  large  quantities  of  materials, 
but  by  modern  mechanical  handling  methods  that 
difference  was  considerably  reduced  as  between  gas 
and  coke  works.  The  use  of  coke-oven  gas  at 
Middlesbrough  had  been  very  successful,  but  he 
believed  that  a  plant  for  the  manufacture  of  gas 
had  to  be  maintained  there  to  supply  gas  in  the 
event  of  the  coke-oven  supply  failing.  That  plant 
had  been  put  into  operation  fairly  recently. 

Mr.  Weight  said  that  it  was  easy  to  understand 
that  profits  on  coke  and  residuals  at  Newcastle  were 
higher  than  they  would  be  in  the  South  or  Mid- 
lands. The  current  price  of  gas  in  Middlesbrough 
was  2s.  4d.  per  thousand  cb.  ft.,  and  he  knew  of 
no  gas  plant  selling  at  less  than  that.  The 
auxiliary  gas  plant  had  been  erected  because  the 
coke-oven  output  was  too  small  to  deal  with  the 
increased  demand. 


On  Tuesday  evening  the  Lord  Mayor  gave  a  Civic 
Reception  to  the  members  at  the  Laing  Art  Gallery. 


Wednesday,  July  14. 

A  conference  was  held  at  Armstrong  College  on 
Wednesday  morning,  at  which  Prof.  Henry  Louis 
presided. 

Dr.  E.  P.  Armstrong,  F.R.S.,  and  Mr.  T.  P. 
Hilditch  gave  an  interesting  paper  on  "  Catalytic 
Chemical  Reactions  and  the  Law  of  Mass  Action," 
in  which  they  described  some  of  their  recent  work 
on  the  subject  (see  Proc.  Rov.  Soc,  1919,  96a,  322; 
1920,  97a,  259,  265;  also  J.,  1920,  120t). 


SOME  PROPERTIES  OF  60:40  BRASS.* 

BY   CECIL  H.  DESCH. 

The  brasses  used  in  engineering  may  be  divided 
into  two  main  groups,  one  of  which  is  typically  re- 
presented by  the  alloy  containing  70%  of  copper  and 
30%  of  zinc,  often  known  as  cartridge  brass,  and 
the  other  by  the  60:40  alloy.  Alloys  of  the  former 
class  are  composed  of  a  single  homogeneous  solid 
solution,  the  a-constituent,  and  their  most  valuable 
characteristic  is  their  great  ductility,  enabling  them 
to  undergo  severe  cold-working  without  cracking. 
On  the  other  hand,  the  typical  alloys  of  this  class 
cannot  be  rolled  at  a  red  heat  without  great  diffi- 
culty. The  second  class  includes  alloys  with  a 
duplex  structure,  the  ^-constituent  of  cartridge 
brass  being  accompanied  by  a  second  or  fi  solid  solu- 
tion. The  proportion  of  /3  increases  from  zero  to 
unity  as  the  percentage  of  zinc  is  increased  from 
365  to  46'5.  This  constituent  has  the  property  of 
being  very  plastic  at  high  temperatures.  More- 
over, the  ratio  of  ^  to  a  increases  with  the  tem- 
perature, the  normal  ratio  being  restored  on  suffi- 
ciently slow  cooling  to  the  ordinary  temperature. 
This  property  of  plasticity  makes  it  possible  to 
shape  the  alloys  which  have  a  duplex  structure  by 
rolling,  hot  stamping,  or  extruding  at  or  above  a 
red  heat,  and  rolled  or  extruded  bars  find  many 
applications  in  engineering  workshops.  When  cold 
such  bars  are  readily  machined. 

In  the  course  of  using  very  large  quantities  of 
brass  of  approximately  60:40  composition  in  pro- 
cesses which  involved  many  turning  and  drilling 
operations  on  automatic  lathes,  it  was  found  that 
rods    supplied    by    different    manufacturers    gave 

•  Read  in  abstract,  in  the  absence  of  the  author. 


widely  differing  results  in  the  machine  shops.  In 
one  instance  a  change  from  one  brand  of  brass  to 
another,  nominally  of  the  same  character  and  com- 
position, led  to  a  drop  of  40%  in  the  output  from 
the  automatic  lathes,  whilst  at  the  same  time  the 
wear  on  the  tools  was  so  greatly  increased  as  to 
reduce  their  average  life  to  one-fourth  of  its  former 
value.  The  present  investigation  was  undertaken 
with  the  object  of  throwing  some  light  on  the  cause 
of  such  remarkable  differences.  A  selection  from 
the  results  has  been  made,  and  the  present  paper 
contains  data  relating  to  rods  from  sixteen  different 
manufacturers.  The  experiments  were  mostly  car- 
ried out  in  the  Metallurgical  Laboratory  of  the 
University  of  Glasgow,  a  few  additional  experiments 
having  been  made  after  removal  to  the  University 
of  Sheffield.  I  have  much  pleasure  in  expressing 
my  indebtedness  to  Messrs.  Wm.  Cubitt  and  Co., 
London,  to  my  father,  Mr.  H.  T.  Desch,  and  to  Mr. 
Alex.  Wylie,  "late  of  the  Ministry  of  Munitions,  for 
most  of  the  material  used  in  the  investigation,  and 
to  Mr.  A.  N.  McQuistan,  of  Messrs.  R.  Maclaren 
and  Co.,  Glasgow,  for  permission  to  make  experi- 
ments in  the  extrusion  of  trial  mixtures  in  the 
works  of  that  firm. 

The  composition  of  brass  of  this  class  always  de- 
parts more  or  less  from  the  nominal  standard  of  60% 
copper  and  40%  zinc,  owing  to  accidental  variations 
in  the  manufacture  and  to  the  presence  of  small 
quantities  of  other  metals.  A  certain  amount  of 
lead  is  almost  invariably  added,  with  the  object  of 
improving  the  machining  qualities;  iron  is  usually 
present  as  an  impurity;  manganese  or  aluminium  is 
frequently  added  as  a  deoxidiser  when  casting ;  and 
tin  or  nickel  is  sometimes  added  with  the  object 
of  increasing  the  strength  of  the  alloy.  The  rather 
high  percentage  of  some  of  these  metals  in  a  few 
cases  is  no  doubt  to  be  attributed  to  the  use  of  scrap 
in  making  the  billets  from  which  the  bars  have  been 
rolled  or  extruded.  The  composition  of  the  alloys 
used  is  given  in  Table  1,  the  numbers  in  the  first 
column  being  laboratory  numbers,  which  are  re- 
peated throughout  for  reference.  It  should  be 
stated  that  the  zinc  in  all  the  analyses  has  been  de- 
termined by  difference.  A  few  bars  of  exceptional 
composition  have  been  included,  as  they  were  sup- 
plied to  meet  the  same  specification  as  the  re- 
mainder, and  they  indicate  the  variations  which  are 
liable  to  occur  in  the  supplies  of  metals  which  are 
nominally  of  the  same  composition 

Table  1. 


Appa- 

No. 

Cu. 

Zn. 

Sn. 

Fe. 

Pb. 

Mn. 

Al. 

JNi. 

rent. 
Zn. 

351 

0002 

39-57 

0-13 

003 

023 



— 

— 

40-04 

352 

59-98 

39-50 

0-13 

004 

0-31 

— 

— 

— 

4007 

609 

59-92 

37-84 

tr. 

0-08 

1-99 

- — 

— 

0-17 

40-0 

010  159-79 

38-83 

0-62 

012 

0-64 

— 

— 

— 

40-5 

(HI 

00-04 

39-21 

tr. 

013 

0-62 

— 

— 

— 

40-0 

012 

5517 

44-04 

tr. 

010 

0-61 

008 

— 

— 

44-8 

013 

59-27 

:;<,)  mi 

008 

0  15 

1-47 

— 

0-05 

— 

40-9 

614 

57-97 

39-06 

015 

014 

1-95 

004 

009 

tr. 

42-3 

615 

56-97 

40-50 

007 

012 

1-95 

— 

0-20 

0-19 

43-6 

610 

56-62 

40-19 

0-49 

0-35 

1-89 

0  11 

0-31 

0-04 

440 

617 

59-82 

38-80 

0-23 

0-25 

0-78 

— 

0-00 

— ■ 

40-5 

618 

60-01 

38-39 

tr. 

006 

1-54 

— 

- — 

— 

400 

619 

57-95 

40-72 

007 

0-27 

0-89 

— 

006 

— 

42-1 

622 

58-29 

40-23 

0-32 

0-50 

0-60 

— 

— 

— 

41-7 

623 

56-58 

40-98 

tr. 

0-32 

0-99 

1-02 

013 

— 

43-5 

094 

6413 

34-67 

0-49 

0-49 

009 

0-07 

0-06 

— 

30-3 

712 

4916 

49-78 

— 

007 

0-99 

~ 

tr. 

50-8 

When  the  proportion  of  one  of  the  metals  men- 
tioned above  does  not  exceed  a  certain  limit  it  does 
not  alter  the  essential  characteristics  of  the  a/? 
brass,  but  is  taken  into  solid  solution,  chiefly  in  the 
/?  constituent.  When  a  larger  proportion  is  present 
a  third  constituent  makes  its  appearance,  but  no 
such  separation  has  been  observed  in  any  of  the 
alloys  examined  in  the  course  of  the  present  investi- 
gation, showing  that  the  limits  of  saturation  of  the 
solid  solutions  were  not  exceeded.       An  exception 
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must  be  made  in  the  case  of  lead,  which  is  visible  in 
miimto  isolated  globules  in  those  specimens  which 
contain  ■  high  proportion  of  that  metal.      A  certain 

influence  is,  however,  exerted  on  the  structure  by 
the   pi  these  foreign   metals,  sim. 

metal,  in  passing  into  solid  solution,  has  the  same 
effect  as  a  definite  quantity  of  /.inc.  The  structure 
implex  alloy  01  this  class  is  therefore  the.  same 
as  that  of  a  pure  copper-zinc  alloy  containing  a 
somewhat  different  percentage  of  zinc.  For  man] 
purposes,  it  is  desirable  to  know  the  composition  of 
the  pure  alloy  which  is  identical  m  structure  with 
the  alley  under  examination.  Coefficients  of 
equivalence  have  been  determined,  1  of  tin,  for 
example,  having  the  same  effect  on  the  structure 
as  2  ;  of  zinc.  The  other  equivalents  are: 
Aluminium,  6;  tin,  2;  lead,  1;  iron,  09;  and  man- 
ganese, O'.V 

Representing  the  coefficient  of  equivalence  of  an 
element  by  t,  and  its  percentage  in  a  given  alloy  by 
q,  we  may  calculate  the  '  apparent  '  percentage  of 
copper  m  the  brass,  that  is,  tho  percentage  of 
copper  which  would  be  contained  in  a  pure  copper- 
zmc  alloy  of  identical  structure,  by  means  of  a 
formula 

(B  +  tq)  100 

A  +  B  +  tq 

where  B'  is  tho  '  apparent  '  percentage  of  zinc,  B 
the  actual  percentage  of  zinc,  and  A  the  actual 
percentage  of  copper  in  the  alloy.  Should  the  alloy 
contain  more  than  one  added  metal,  the  value  of 
tq  is  calculated  separately  for  each,  and  the  sum 
ii<7  is  inserted  in  tho  formula.  The  values  so 
calculated  have  been  inserted  in  the  table.  As  an 
example  of  this  it  will  be  seen  that  No.  612,  con- 
taining I  101  of  zinc,  has  almost  exactly  the  same 
structure  as  No.  616,  which  only  contains  4009% 
of  zinc,  tho  percentages  of  apparent  zinc  being 
■14b'  and  448,  the  latter  value  being  raised  by  the 
added  metals,  aluminium  especially,  on  account  of 
its  high  coefficient,  having  a  very  great  influence. 
As  might  be  expected  from  a  consideration  of  the 
microscopic  structure,  the  mechanical  properties 
are  found  to  correspond  more  closely  with  the 
apparent  than  with  the  actual  zinc  percentage. 

The  photo-micrographs  which  accompany  this 
paper  represent  longitudinal  sections  from  bars, 
mostly  of  21  in.  diameter.  Tho  sections  have 
been  etched  with  an  acid  solution  of  ferric 
chloride,  so  that  the  /?  constituent  appears  dark 
and  the  o  light.  Tho  size  of  the  /J  grains  is  deter- 
mined by  the  conditions  of  cooling  in  the  higher 
range  of  temperature,  all  these  alloys  being  com- 
posed solely  of  /?  immediately  after  solidification, 
whilst  the  crystals  of  a  separate  at  a  lower  tem- 
perature, and  their  arrangement  is  mainly  deter- 
mined by  the  conditions  of  temperature  distribu- 
tion during  the  process  of  extrusion  or  rolling. 
Whilst  the  differences  of  structure  between  differ- 
ent bars  are  often  strongly  marked,  it  has  not  been 
found  possible  to  distinguish  the  products  of  one 
works  or  even  of  one  manufacturing  process  from 
those  of  another,  as  equally  great  differences  may 
be  found  between  bars  made  from  successive  ingots 
in  the  same  easting  shop,  or  even,  in  certain  cases, 
between  bars  successively  extruded  from  tho  same 
ingot.  In  the  process  of  extrusion,  the  tempera- 
ture falls  considerably  during  tho  passage  of  the 
bar  through  the  die,  and  the  difference  between 
the  temperature  at  which  the  front  end  of  the  bar 
from  the  press  and  that  at  which  the  last 
portion  emerges  may,  when  tho  speed  of  extrusion 
happens  to  bo  rather  slow,  amount  to  as  much  as 
100°  C.  Microscopical  examination  then  shows  two 
widely  differing  structures  in  different  parts  of  the 
same  bar.  The  outer  and  inner  portions  of  a  bar 
at  the  samo  cross  section  may  also  differ  consider- 
ably in  size  of  grain,  but  it  has  been  observed  that 
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tho  most  fibrous  bars,  such  as  No.  618,  are  prac- 

uniform  throughout  their  section.    It  may 

d  that  bars  from  those  makers  who  were  most 

successful    in    meeting    tho    requirements    of    the 

machine  shop  were  the  most  uniform  in  structure, 

so    that    bars    from    different   consignments    showed 
very   little  variation. 

There  is  at  presont  no  satisfactory  test  by  means 
of  which  the  machining  quality  ol  a  brass  may  bo 
determined  other  than  that  of  tho  workshop,  and 
this  test  is  only  conclusive  when  continued  over  a 
long  time,  nnd  with  a  largo  quantity  of  metal,  in 
order  to  eliminate  accidental  variations  in  tho 
sharpness  of  tho  tools,  etc.  It  is  shown  below  that 
tests  of  hardness  in  the  ordinary  sense,  as  revealed 
by  tho  Brinell  or  similar  methods,  aro  of  no  value 
in  determining  the  hardness  of  a  brass  towards  a 
cutting  tool.  It  was  therefore  thought  advisable  to 
use  a  workshop  tool  under  conditions  which  could 
be  easily  regulated,  and  for  this  purpose  a  drill 
was  selected.  The  machine  used  was  a  vertical, 
belt-driven  drilling  machine,  from  which  the  feed- 
ing arrangement  had  been  removed  and  replaced 
by  a  lever,  to  the  end  of  which  was  attached  a 
quadrant,  carrying  a  weight  by  means  of  a  cord. 
The  depth  of  the  hole  to  be  drilled  was  fixed  by 
moans  of  a  collar  attached  to  the  vertical  spindle. 
Tho  bar  to  be  tested  was  marked  with  a  centre 
punch  and  placed  in  the  vice  immediately  under 
tho  drill.  Tho  lever  was  raised  to  a  definite  angle 
and  tho  height  adjusted.  The  drill  was 
started,  and  tho  time  taken  to  drill  a  hole  to  a 
depth  of  1  cm.  was  noted  with  a  stop  watch.  Each 
test  was  repeated,  the  values  so  obtained  being  very 
concordant.  Three  series  of  tests  were  made,  the 
first  and  third  using  a  J  in.  twist  drill  at  a  speed 
of  300  revs,  per  minute,  and  the  second  with  a 
§  in.  drill  at  a  speed  of  700  revs.  Fifteen  bars  were 
tested  in  this  way.  The  first  series  showed  a 
general  increase  in  the  time  of  drilling  with  in- 
creasing zinc,  but  the  points  did  not  fall  at  all 
regularly  about  any  curve.  The  second  series,  at 
the  higher  speed,  gave  still  more  irregular  results, 
and  this  was  found  to  be  due  to  the  rapid  blunting 
of  the  tool.  The  bars  containing  a  high  propor- 
tion of  the  /3  constituent  were  conspicuously  hard 
when  tested  at  the  high  speed,  Nos.  612,  616,  and 
623  taking  more  than  ten  times  as  long  to  drill  as 
the  softest  bars.  The  order  of  hardness  of  a  series 
of  brasses  in  a  machining  test  deponds  largely  on 
the  speed  of  drilling,  the  angle  to  which  the  drill 
is  ground,  and  the  condition  of  its  edge.  (These 
factors  have  been  carefully  investigated  for  the  case 
of  steel  by  A.  Kessner.2)  The  fine-grained  brasses 
gave  uniformly  the  best  results  at  a  high  speed, 
but  tho  figures  have  not  been  included  in  the  table. 

In  the  third  series  of  tests,  reverting  to  the 
slower  speed  and  larger  drill,  and  using  certain 
added  precautions,  the  conditions  were  more 
favourable.  Drilling  was  moro  rapid,  and  possible 
errors  due  to  the  blunting  of  the  drill  were  elimi- 
nated by  testing  bar  No.  618,  which  had  proved  to 
be  the  best,  at  the  beginning,  middle,  and  end  of 
the  sories,  identical  figures  being  obtained  in  each 
case.  Tho  results  are  shown  in  Table  2  and  are 
plotted  in  Fig.  1. 

Taule  2. 

Machining  time  In  seconds. 
No.  Third  scries. 

BOO  Extruded 27 

610  Boiled  40 

611  Rolled  88 

612  Extruded 45 

613  Extruded 20 

614  Extruded 27 

615  Cast  30 

616  Extruded 28 

617  Rolled  40 

618  Extruded 25 

619  Extruded 43 

622  Cast  81 

623  Extruded 40 
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It  will  be  seen  from  the  figure  that  whilst  no 
single  curve  can  be  drawn  through  the  points,  they 
group  themselves,  on  the  whole,  into  two  sets,  each 
lying  near  to  a  line  which  rises  with  increasing 
zinc  content.  In  one  of  these  sets  the  machining 
times  are  all  above  35  sees,  and  in  the  other  all 
below.  The  softer  bars  include  the  two  cast  speci- 
mens and  five  extruded  bars.  The  harder  set  in- 
cludes three  rolled  bars  and  three  extruded  bars, 
two  of  which  were  abnormally  high  in  zinc  and 
therefore  contained  an  undue  proportion  of  the  re- 
latively hard  fi  constituent.  The  bars  obtained  by 
extrusion  which  have  a  normal  structure  fall  into 
the  softer  group. 
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Apparent  percentage  of  zinc. 
Fig.  1. 

Remarkable  differences  in  the  appearance  of  the 
drillings  were  observed.  Owing  to  the  rapid  blunt- 
ing of  the  tool,  the  appearance  of  the  drillings 
obtained  at  a  high  speed  was  less  characteristic  than 
in  the  other  cases,  but  it  was  found  that  Nos.  611, 
617,  and  618,  which  have  a  fibrous  structure, 
yielded  long  spiral  drillings  even  at  the  higher 
speed.  In  the  third  series  the  longest  spirals  were 
given  by  Nos.  610  and  617.  The  cast  alloy,  No. 
615,  gave  exceptionally  light  and  feathery  short 
drillings  in  all  the  tests  that  were  made.  The 
character  of  the  drillings  in  the  third  series  is 
shown  in  Table  3,  the  percentage  of  lead  being  also 
indicated,  since  the  presence  of  lead  is  known  to 
favour  the  formation  of  short  drillings.  The  table 
shows  that  spirals  are  formed  from  the  bars  con- 
taining less  than  1  %  of  lead  and  short  drillings 
from  those  which  contain  a  larger  proportion,  the 
only   exceptions  being  No.   612,   which  is  high  in 


It  has  been  stated  by  several  writers  that  the 
Brinell  hardness  of  a  brass  is  a  satisfactory  indica- 
tion of  its  machining  quality,  and  it  was  decided  to 
test  this  point.  No  Brinell  machine  was  available 
in  the  Glasgow  laboratory  at  the  time,  so  it  was 
decided  to  employ  the  auto-punch  method,  which 
is  known  to  give  good  results.  A  heavy  Brown  and 
Sharpe  automatic  centre  punch  was  altered  by  re- 
moving the  point  and  substituting  an  adapter  hold- 
ing a  one-eighth  inch  bicycle  ball.  On  holding  the 
punch  vertically  against  the  specimen  and  pressing, 
a  blow  was  delivered,  and  an  impression  was  pro- 
duced, the  diameter  of  which  could  be  measured 
under  the  microscope  by  means  of  an  eye-piece 
micrometer.  Four  impressions  were  usually  made 
on  each  part  to  be  tested,  each  impression  being 
then  measured  on  two  diameters  at  right  angles, 
and  the  mean  of  the  eight  readings  taken.  The  re- 
sults are  collected  in  Table  4.       The  hardness  of 


each  bar  was  determined  on  a  line  about  half-way 
between  the  centre  and  the  circumference,  and  also 
on  a  transverse  section,  the  portion  near  the  centre 


No. 

609 
610 
611 
612 
613 
614 
615 
616 
617 
618 
■619 
622 
623 


Table  4. 

Diameter  of  auto-punch  impression.     Brinell  hardness 


Centre. 
1-35 
1-20 
1-32 
1-21 
1-35 
1-32 
1-27 
1-24 
1-18 
119 
1-41 
1-42 
1-32 


Edge. 
1-30 
115 
1-27 
1-24 
1-25 
1-29 
1-33 
1-30 
1-22 
117 
1-28 
1-38 
1-24 


Centre. 
80 
85 
82 

107 
87 
97 
85 
97 

103 

113 
82 

107 
97 


number. 
Edge. 

80 
129 

95 
107 

97 
100 

89 

97 
107 
110 

95 

92 
121 


obvious. 

Table  3. 

Short  lwrings. 

Short  spirals. 

Long  spirals. 

609  . .  1-99%  Pb. 

.     611  . .  0-62%  Pb. 

.     610  . .  0-64"o  Pb. 

612  ..  0-61 

.     619  ..  0-89 

.     617  ..  0-78 

613   ..   1-47 

.     623  ..  0  99 

614   ..   1-95 

615   ..   1-95 

616   ..   1-89 

618   ..   1-54 

622  ..  0  66 

and  that  as  near  to  the  edge  as  could  be  tested  with- 
out distortion  being  tested  separately.  The  results 
obtained  at  the  centres  of  the  transverse  sections 
were,  on  the  whole,  the  most  concordant,  but  on 
plotting  against  either  the  real  or  the  apparent 
percentage  of  zinc,  a  definite  relation  could  not  be 
found.  The  majority  of  the  points  lie  in  such  a 
way  as  to  indicate  increasing  hardness  with  in- 
creasing zinc,  but  three  points  lie  so  far  from  the 
curve  that  the  differences  must  be  more  than  acci- 
dental, and  one  of  these  three  is  No.  618,  which  is 
undoubtedly  the  best  of  all  to  machine,  but  which 
gives  the  highest  value  for  the  hardness  by  the 
auto-punch  method  of  all  the  bars  examined  in  that 
series.  On  repeating  the  experiments  at  a  later 
date  with  a  lever  Brinell  machine,  the  soft  brass 
618  once  more  gave  as  high  a  reading  as  the  hard 
brass  612,  containing  an  excess  of  the  (i  constituent. 

Table  4  also  contains  the  results  of  tests  made  in 
Sheffield  on  the  same  specimens,  using  a  Swedish 
Brinell  machine  of  the  usual  type.  The  results  are 
quite  similar  to  those  previously  obtained. 

It  has  been  stated  that  the  Brinell  hardness  of  a 
brass  may  be  accepted  as  a  measure  of  the  hardness 
in  machining.3  Plotting  the  machining  times 
against  the  Brinell  numbers,  however,  no  such  re- 
lation is  found,  and  an  examination  of  the  data 
contained  in  Mr.  Ellis's  paper  shows  that  the  con- 
clusion is  unjustified.  When  the  data  in  Table  E, 
on  p.  36  of  that  paper,  are  plotted  they  are  found 
to  be  distributed  in  an  apparently  random  fashion, 
so  that  no  curve  drawn  amongst  them  has  any  justi- 
fication. The  writer  is  convinced  that  the  Brineil 
hardness  is  unconnected  with  the  machining  quality 
of  a  60:40  brass. 

The  process  of  scratching  a  metallic  surface  with 
a  diamond  or  other  hard  point  closely  resembles 
that  of  cutting  with  a  tool,  and  it  was  therefore 
thought  that  a  useful  test  of  hardness  might  be 
made  by  means  of  the  sclerometer,  an  instrument 
long  used  for  the  determination  of  the  hardness  of 
minerals,  and  modified  for  application  to  metals 
by  Prof.  Turner.1  Finding  that  the  usual  con- 
struction of  this  instrument  was  insufficiently 
rigid,  so  that  the  arm  carrying  the  diamond  was 
liable  to  shake  during  the  making  of  the  scratch, 
producing  a  wavy  line  on  such  a  tough  metal  as 
brass,  an  improved  instrument  was  constructed,  in 
which  the  light  pivoted  arm  was  replaced  by  a 
rigid  rhombic  frame,  supported  by  two  hardened 
steel  conical  pivots  six  inches  apart,  and  balanced 
so  as  to  swing  freely.  The  specimen  was  supported 
on  a  carriage  moving  between  parallel  guides, 
having  an  elevating  pillar  to  accommodate  speci- 
mens of  different  sizes,  and  screw  traversing 
motion  allowing  several  parallel  scratches  to  be 
made.  Four  scratches  were  made  on  each  speci- 
men under  the  same  load,  and  the  breadth  of  each 
scratch  was  then  measured  at  two  different  points 
under  the  microscope,  using  a  Ramsden  eyepiece 

•  O.  W.  Ellis,  J.  Inst.  Metals.  1917.  17.  25. 
« Proc.   Birmingham  Phil.  Soc.   1886.  5.   291. 
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Fio.   3. 
No.  351.     X  50. 


1 


Fio.  4. 
No.  352.     X  60. 


Fig.  6. 
No.  615.         X    20. 


Fio.  7. 
No.  616.     X    50. 


Fio.    5. 
TSo,  6ir.     X  60; 


Fio.  8. 
NO,  018.     x    50; 
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micrometer.        The  surface    of    the  specimen   was 
always  polished  before  testing. 

The  difficulty  found  in  applying  this  method 
arises  from  its  extreme  delicacy.  Duplex  alloys, 
such  as  a/3  brass,  show  a  scratch  which  is  not  uni- 
form in  breadth,  but  consists  of  a  series  of  alter- 
nately broad  and  narrow  portions,  corresponding 
with  the  relatively  soft  o  and  hard  /?  respectively. 
It  is  therefore  necessary  either  to  use  a  heavy  load 
or  to  measure  under  so  low  a  magnification  as  to 
obtain  the  average  breadth.  The  results  are  shown 
in  Table  5. 

Table  5. 

Breadth  of  sclerometer  scratch. 
No.  Divisions  of  eyepiece  micrometer. 

Centre.  Edge 

609         53  52 

610         50  50 

611         52-5  51 

612         44  40 

013         47  37 

614  50-5  36-5 

615  53  50 

616  49-5  43 

617  42  33 

618  62  50 

619  37  35 

622        63  52 

623        39  37-5 

Plotting  the  measurements  against  the  machining 
times,  no  definite  relation  is  observed  beyond  the 
sharp  separation  into  two  groups,  previously 
noticed.  It  is  intended  to  continue  this  part  of 
the  investigation,  as  it  would  seem  desirable  to 
have  a  laboratory  method  which  would  enable  the 
working  hardness  of  a  brass  to  be  determined  with 
speed  and  accuracy,  and  a  sclerometric  method 
appears  to  promise  more  than  any  other  as  yet 
available. 

It  is  frequently  reported  by  machine  shop 
workers  that  a  bar  has  a  hard  skin  on  the  surface, 
which  causes  blunting  of  the  tool  at  the  first  cut. 
Brinell  and  scleroscope  measurements  across  a 
transverse  section  of  a  bar  frequently,  but  by  no 
means  always,  show  an  increase  of  hardness  as  the 
edge  is  approached.  This  is  due  in  part  to  greater 
closeness  of  grain  in  the  outer  portions  and  in  part 
to  cold  working.  The  writer  has  found  no  evidence 
of  hard  particles  of  oxide  in  the  outer  layers.  The 
bars  as  received  are  usually  remarkably  free  from 
oxide,  and  in  the  few  cases  in  which  oxide  has  been 
found  it  is  of  a  light,  powdery  nature.  Neither  can 
the  skin  hardness  be  attributed  to  rapid  cooling  at 
the  surface,  retaining  the  brass  in  the  hard  P  con- 
dition. On  the  contrary,  the  outer  zone  is  always 
slightly  richer  in  o  than  the  interior,  owing  to  a 
small  loss  of  zinc  during  the  processes  of  manu- 
facture. Attempts  have  been  made  to  determine 
the  hardness  of  the  original  skin,  both  by  Brinell 
and  by  sclerometric  methods,  but  the  results  have 
been  unsatisfactory,  the  surfaces  of  some  of  the 
bars  being  so  rough  that  accurate  measurements 
could  not  be  made,  whilst  grinding  or  polishing 
the  surface  would  have  defeated  the  object  of  the 
experiment. 

Two  bars  were  received  which  had  been  pickled  in 
acid  in  order  to  remove  oxide.  The  machining  tests 
did  not  indicate  that  the  metal  was  appreciably 
softened  thereby,  and,  in  view  of  the  evidence  in 
the  last  paragraph,  it  is  not  to  be  expected  that 
pickling  would  be  of  any  great  advantage. 

Portions  of  some  of  the  bars  were  annealed  by 
heating  for  two  hours  in  a  muffle  at  700°  C,  the 
specimens  being  packed  in  kaolin  to  avoid  oxida- 
tion. They  were  then  ground  and  polished,  and 
tested  by  the  auto-punch  method.  The  effect  on  the 
structure  was  to  coarsen  it  slightly  and  to  cause 
rounding  of  the  a  crystals  when  these  were  pre- 
viously angular.  The  diameter  of  the  impressions 
is  given  in  Table  6  and  plotted  in  Fig.  2.  The  re- 
lation between  the  Brinell  hardness  and  the  per- 


centage of  apparent  zinc  is  brought  out  clearly,  the 
bars  now  being  in  a  comparable  condition. 

Table  6. 


No. 
609a 
610a 
611a 
612a 
613a 
614a 
615a 
616a 
617a 
618a 
619a 
622a 


Hardness  of  annealed  specimens. 
Diameter  of  auto-punch  impression, 
mm. 


1-40 
1-36 
1-42 
1-30 
1-39 
1-37 
1-34 

1-36 
1-42 
1-33 
1-36 


Apparent  percentage  of  zioc. 

Fig.  2. 

The  influence  of  the  structure  on  the  machining 
quality  of  the  brass  is  well  illustrated  by  Nos.  351 
and  352.  It  will  be  seen  from  Table  1  that  the 
composition  of  these  two  specimens  is  practically 
identical,  but  workshop  reports  gave  the  former  as 
soft,  and  the  latter  as  hard,  in  the  automatic  lathes. 
The  photo-micrographs,  Figs.  3  and  4,  show  that 
the  o  crystals  are  arranged  in  the  one  case  in  an 
almost  parallel  fashion,  giving  a  fine  fibrous  grain 
to  the  metal,  whilst  in  the  other  they  are  coarsely 
angular.  The  difference  of  hardness  in  this  case 
is  to  be  attributed  to  differences  in  the  treatment  of 
the  metal  after  casting.  Figs.  3  and  8  illustrate  the 
conclusion,  which  the  writer  has  reached  as  the 
result  of  this  investigation,  that  a  fibrous  structure 
is  favourable  to  ease  of  machining.  It  is  only 
necessary  to  compare  the  photographs  with  the 
records  of  the  machining  times  in  Table  2. 

A  few  words  may  be  said  on  the  subject  of  varia- 
tions from  the  normal  60:40  composition.  It  is 
the  practice  of  some  manufacturers  to  use  a  con- 
siderably larger  proportion  of  zinc  in  billets  in- 
tended for  extrusion.  The  higher  the  zinc  the 
more  readily  is  the  alloy  extruded  under  the  usual 
conditions  of  temperature.  This  procedure  results 
in  the  production  of  a  bar  which  is  hard  to  machine. 
By  far  the  best  results  are  obtained  from  an  alloy 
containing  40%  of  apparent  zinc,  whilst  the  true 
percentage  should  be  only  slightly  less,  the  differ- 
ence being  made  up  by  lead.  The  quantity  of  the 
latter  metal  may  approach  2%,  but  1'5%  is  probably 
sufficient  in  most  cases.  Tin,  iron,  and  aluminium 
should  be  reduced  to  the  lowest  possible  propor- 
tions. The  best  alloy  in  the  whole  series,  as  proved 
by  workshop  experience  extending  over  many 
months,  was  the  American  brass,  No.  618,  and 
this  was  used  as  the  standard  of  comparison 
throughout  the  experiments.  It  has  the  highest 
chemical  purity  of  any  of  the  specimens  and  con- 
tains exactly  40-0%  of  apparent  zinc.  One  of  the 
worst  is  No.  616,  which  contains  the  largest  quan- 
tity of  impurities. 

Extreme  variations  are  not  doubt  sometimes  due 
to  errors  in  weighing  out  the  ingredients  before 
melting.  Two  examples  are  seen  in  Nos.  694  and 
712.  The  former  consists  of  the  a  constituent,  with 
only  occasional  traces  of  P,  whilst  the  latter  con- 


Vol.  XXXU  .  No.  M.J 


JONES.— CHEMICAL  SHEET  LEAD. 


221  t 


tains  9o  high  a  proportion  of  line  that  the  /?  crystal-. 
arc  bordered  by  luyers  of  the  y  constituent,  an  ex- 
onortinglj  hard  and  brittle  substance  of  ■  light-blue 
colour.        Brasses    which    contain    even    a    minute 

quantity  nf  >  art'  excessively  brittle  and  may  l>e 
broken  by  ■  tight  blow.  Such  a  composition  is  only 
U>  be  attributed  to  accident. 

\      UBMriaon    of    the    results    leads    to    the   con- 
.  Iiisuin     that    an     an augcnicnt     of    tine,     fibrous  a 

oryetala,  separated  bj  ■  comparatively  small  quan- 
tum of  0,  is  the  moat  desirable  structure  for 
machining  parposea  This  is  obtained  by  employ- 
ing an  alloy  oontainiag  as  nearly  as  possible  40 
of  apparent  zim  .  ami  extruding  at  a  moderate  tem- 
perature. Such  an  alloy,  however,  flows  less 
readily  than  cm.-  with  a  higher  proportion  of  zinc, 
and  powerful  presses  have  to  lie  used.  Some  ex- 
periments were  m.ide  with  a  series  of  billets  con- 
taining tin")  of  copper,  and  these  were  extruded 
in  the  ordinary  nay  from  a  600-ton  press.  The 
billets  proved  to  be  very  hard  and  were  liable  to 
stick  m  the  press,  so  that  three  of  the  bars  pro- 
duoed    we dy    of    one-half    the    normal    length, 

i  each  lullet  being  left  in  the  press.  The 
striuture  was  quite  satisfactory,  being  fine  and 
fibrous.      It  rtained   that  the  presses  used 

by  the  American  firm  which  produced  the  brass 
No.  618  were  of  much  greater  power.  It  would 
be  possible  to  use  the  presses  of  lower  power  for  the 
60:  in  alloy,  but  the  temperature  would  have  to  be 
high,  and  the  fine  structure  would  not  be  obtained. 

Discussion. 

Mr.  (I.  Smw.i.ey  said  that  in  a  similar  investiga- 
tion, an  alloy  containing  Cu  .">!i  Pb  1"25%, 
Zn  89 '7.V-  had  proved  to  be  the  most  easily 
machined  so  far  as  composition  was  concerned. 
With  regard  to  physical  examination,  this  had  been 
limited  by  the  fact  of  all  the  bars  used  having  been 
extruded  in  a  comparatively  low  pressure  machine  : 
the  temperature  range  necessary  for  successful  ex- 
trusion had  been  in  consequence  somewhat  high. 
760°—:  <  The  result  of  this  had  been  that  the 
front  portion  of  each  bar  had  possessed  a  coarse 
angular  structure  and  the  hack  end  the  fine  fibrous 
ali  structure  favoured  by  Dr.  Deseh.  In  view  of 
this  difference  of  microstructure,  it  had  been  of 
little  us1  proceeding  with  the  investigation  on  the 
i ken  by  Dr.  Desch,  although  experiments  had 
been  made  to  ascertain  if  any  difference  could  be 
detected  in  the  machining  qualities  of  the  front  and 
rear  ends  of  various  bars,  but  with  no  result. 
During  this  investigation  experiments  had  been 
conducted  on  the  effect  of  cold  work  on  60/40  brass, 
and  it  had  been  found  that  the  above-mentioned 
brass  cold  drawn  002 — 0-05  in.  met  all  require- 
and  machined  ss  easily  as  the  American  bars 
which  had  been  set  as  standard.  The  effect  of  this 
cold  work  on  the  physical  properties  of  the  brass 
was  to  increase  the  elastic  limit  7 — 10  tons  and  the 
maximum  stress  3 — 4  tons  per  sq.  inch  ;  structurally 
no  change  had  occurred,  the  cold  work  penetrating 
uniformly  to  the  centre  of  the  bar.  Subsequent  to 
mpletion  of  this  investigation  the  workmen 
in  one  of  the  shell  shops  "  downed  tools  "  because 
of  the  difficulty  in  machining  copper  driving 
bands.  Examination  of  these  bands  had  shown  that 
they  had  been  made  from  pure  copper  containing 
0T — 0"1H  '■'.  oxygen  as  cuprous  oxide,  and  that  they 
had  been  seriously  over-annealed.  By  reducing  the 
number  of  annealings  in  the  cold  drawing  of  the 
hands  and  finally  annealing  at  600°  C.  the  elastic 
limit  had  been  reached  without  materially  affecting 
the  tenacity  or  hardness.  The  bands  had  proved 
satisfactory  and  had  met  all  requirements  so  far  as 
machining  was  concerned.  Later  arsenical  copper 
driving  hands  had  been  used.  These  had  been  found 
to  machine  satisfactorily,  irrespective  of  the  final 
annealing  temperature.  The  effect  of  the  arsenic 
(025 — 0*85%)  was  to  raise  the  elastic  limit  without 


materially     influencing    the    other     physical     pro- 
perties. 

In  view  of  these  results  he  could  only  conclude 
that  the  elastic  condition  of  the  00/40  brass  was  of 
more  importance  than  the  structural  disposition 
of  the  microconstituents,  SB  suggested  b]   l>i    Desch. 


CHEMICAL    SHEET    LEAD. 
BY  D.    W.  JO.NIB. 

Chemical  had  is  referred  to  by  Percy  ("  Metal- 
lurgy ol  Lead")  as  follows: —"  The  purest  load, 
i.e.,  the  son,. st,  a  stai,, i  to  have  been  found  best 
lor  sulphuric  acid  chambers,  but  .  .  .  soft  lead 
Obtained  direct  from  good  ores  is  moredurablo  .... 

for  -ml.  chambers  than  soft  desilverised  lead." 
Analyses  arc  not  given,  and   the  probable  reason 

tor  this  observation  will  be  referred  to  later.  Lungo 
("Sulphuric  Acid  and  Alkali")  quotes  opinions, 
some  of  which  incline  to  the  belief  that  lead  is  the 
more  acted  upon  (by  sulphuric  acid)  the  purer  it 
is,  whilst  other  opinions  favour  a  lead  containing 
small  quantities  of  antimony  and  copper  in  order 
to  make  it  more  resistant.  His  own  conclusion, 
arrived  at  after  much  work  upon  the  subject  is, 
that  "  at  higher  temperatures  the  purest  lead  re- 
sists both  pure  and  nitrous  sulphuric  acid  much 
better  than  regulus  metal  or  hard  lead."  More 
recently  Barrs  (J.,  1919,  407  t)  has  found  an  in- 
crease in  purity  in  lead  to  correspond  with  an  in- 
crease in  the  power  of  resisting  attack  by  acid,  but 
recommends  the  addition  of  002 — 005,  of  copper 
to  ensure  obtaining  the  maximum  resistance. 

It  is  in  the  manufacture  of  and  processes  using 
sulphuric  acid  that  the  largest  quantity  of  chemi- 
cal lead  is  required,  and,  generally  speaking,  the 
property  of  resistance  to  attack  by  this  acid  which 
a  lead  may  possess  is  a  measure  of  its  resistance  to 
attack  by  other  acids. 

The  quantity  of  lead  required  during  the  war 
for  the  above  purposes  exceeded  by  far  any  previous 
demands,  and  it  was  during  this  period  that  the 
following  work  was  undertaken. 

To  determine  the  quality  of  chemical  lead  it  is 
customary  to  make  examinations  by  all  or  any  of 
the   following  methods  :  — 

(1)  Heat  in  96%  sulphuric  acid  up  to  290°  C.  in 
five  minutes,  cool  to  100°  C,  and  observe  loss  in 
weight. 

(2)  Heat  in  91 — 92%  nitric  acid.  No  appreciable 
action  should  occur  in  fifteen  minutes. 

(3)  Heat  in  a  mixture  of  40%  of  nitric  acid,  52% 
of  sulphuric  acid,  and  8%  of  water.  No  appreciable 
action  should  take  place  between  93°  and  109°  C. 

(4)  Heat  a  filed  surface  in  a  mixture  of  one  vol. 
of  hydrochloric  acid,  sp.  gr.  114,  2  vols,  of  nitric 
acid,  sp.  gr.  1"50,  and  3  vols,  of  water.  The  time 
required  for  spots  of  lead  chloride  to  appear,  and 
the  time  at  which  vigorous  action  takes  place  after 
boiling,  are  noted. 

(5)  Heat  in  concentrated  sulphuric  acid  and 
observe  the  temperatures  at  which  bubbles  of  gas 
are  first  evolved  and  at  which  the  lead  decomposes. 

Of  these  methods  No.  5  is  the  one  most  generally 
favoured.  When  under  observation  by  this  method 
in  some  cases  the  decomposition  of  lead  is  sudden, 
total,  and  violent,  and  is  attended  by  a  rise  of 
temperature  after  removing  the  source  of  heat  up 
to  27°  C.  With  a  good  quality  lead  decomposition 
proceeds  slowly,  and  is  arrested  when  the  source 
of  heat  is  removed.  The  temperature  recorded  is 
that  at  which  the  solution  becomes  slightly  turbid 
owing  to  the  formation  of  lead  sulphate.  Since  it 
has  been  found  that  96°;  sulphuric  acid  (by  wt.) 
gives  figures  comparable  with  thoso  obtained  whon 
chamber  acid  is  used,  all  observations  refer  to  trials 
conducted  with  pure  acid  of  this  concentration. 

The  tests  to  be  described  were  carried  out  under 
the  following  conditions : —A  test  piece  of  rolled 
lead  1  sq.  in.  in  area  and  A  >"■  thick  (corresponding 
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approximately  to  sheet  4  lb.  per  sq.  ft.)  is  heated 
with  30  c.c.  of  96%  sulphuric  acid  at  such  a  rate 
that  the  temperature  of  the  acid  reaches  300°  C.  in 
five  minutes. 

A  suitable  chemical  lead  when  tested  in  this  way 
evolves  bubbles  of  gas  at  190° — 200°  C.  and  decom- 
poses at  300°— 312°  C. 


pared  from  Parkes  lead  on  a  commercial  scale  by 
a  process  which  is  the  subject  of  a  patent  granted 
to  my  firm  in  1920.  It  contained  Cu  00009% 
Bi  00007,  Fe  00003,  Ag  00005,  Sb  00002,  Zn  00019, 
Sn.  As,  Cd,  Ni,  Co  nil,  Mn  traces,  Pb  (by  diff.) 
999955%.  The  results  of  these  additions  are  shown 
in  the  following  table:  — 


Behaviour  of  chemical  lead  when  heated  in  sulphuric  acid, 
a.  Gas  evolved,     b.  Lead  decomposes  (T.I. 


Percentage 

of 

Cu 

Sb 

Cu  &  St 

Zn 

P 

Hg 

Sn 

Bi 

BI  &  Sbt 

addition. 

a 
202° 

b 

314° 

a 
202° 

b 

314° 

a 
202° 

b 

314° 

a 
202° 

b 

b 

a 

202° 

b 

Nil 

314° 

202° 

314° 

202° 

314° 

202° 

314° 

202°    ! 

314' 

314° 

0005     . . 

211° 

314° 

208° 

295° 

197° 

309° 

205° 

314° 

204° 

314° 

001 

209° 

314° 

198° 

244° 

204° 

299° 

180° 

314° 

— 

— 

— 

— 

197° 

31 4° 

198° 

314° 

210° 

300° 

002 

205° 

314° 

201° 

212° 

211° 

300° 

180° 

316° 

219° 

277° 

189° 

308° 

— 

— 

198° 

314° 

188° 

200° 

003 

196° 

314° 

203° 

219° 

207° 

305° 

200° 

312° 

— 

— 

— 

— 

200° 

305° 

199° 

308° 

— 

— 

004 

193° 

318° 

21  Kl 

216° 

192° 

307° 

197° 

309° 

- — 

— 

— 

— 

— 

— 

198° 

302° 

— 

— 

0-05 

209° 

314° 

20  r 

222° 

202° 

304° 

176° 

314° 

— 

— 

— 

— 

— 

— 

198° 

273° 

— 

— 

0-06 

207° 

316° 

205° 

215° 

193° 

314° 

— 

— 

— 

197° 

314° 

198° 

276° 

— 

, — 

008 

219° 

29 

189° 

283° 

tWith  004%  Bi  and  0005%  Sb  o  =  199°.  6=270°  ;  with  004%  Bi  and  001%  Sb    o=198°.  6  =  238°C. 

Remarks. — With  the  original  metal,  and  also  when  copper  was  added,  partial  decomposition  occurred,  the  action  soon  csasing  when  the 
source  of  heat  was  removed.  With  0-005%  Sb  total  decomposition  was  observed,  lead  sulphate  being  formed  at  270°C. ;  with  higher 
percentages  total  and  violent  decomposition  occurred.  With  Cu  and  Sb  there  was  partial  decomposition,  with  indication  of  lead  sulphate 
about  10°  below  decomposition  point.  With  zinc  partial  decomposition  occurred  ;  no  indication  of  lead  sulphate  except  with  0-02%  and 
0-05%.  With  phosphorus  and  mercury,  total  decomposition  was  observed.  With  tin.  partial  decomposition  occurred,  with  slight  indication 
of  sulphate  at  260°C.  With  0005%  and  0-01%  Bi  decomposition  was  partial,  with  002 — 004%  total,  and  005 — 006%  sudden,  total  and 
violent.     Witli  0-005%  Bi  and  Sb  decomposition  was  partial,  with  0-01%  total,  and  with  0-02  %  more  sudden,  violent,  and  total. 


The  following  figures  have  been  obtained  from  the 
examination  of  many  hundreds  of  samples  of  lead 
refined  by  the  Parkes  process,  including  English, 
Spanish,  Australian,  and  American  supplies:  — 
Bubbles  of  gas  evolved  :  average  187°  C. ;  maximum, 
212°  ;  minimum,  146°.  Lead  decomposes  :  average 
235° ;  max.,  280°;  min.,  183°  C. 

Thus  Parkes  lead  without  further  treatment  is 
unsuitable  for  use  in  many  operations.  To  test  the 
effect  of  impurities  on  the  chemical  properties  of 
lead  additions  of  pure  metal  were  made  to  a  Parkes 
lead  containing  Cu  0003%,  Bi  0'007,  Fe  00018, 
Ag  00005,  Sb  0-006,  Zn  0-0018,  Sn.  Ni,  Co,  nil. 
As,  Mn,  traces,  Pb  (by  diff.)  99  9799%,  The  results 
of  these  additions  are  shown  in  the  following 
table:  — 

Behaviour  of  Parkes  lead  when  heated  in  sulphuric 
acid. 


a.  Gas  evolved. 

b.  Lead  decomposes  (°C). 

m  a"° 

&"".£ 

^  5iiJ     • 

Percentage 

^=t.=^ 

of  metal 

Cu 

Sb 

=  =-°  =  S 

Na 

Hg 

added. 

c 

Equal 

of  each 

the  amc 

wer 

a       b 

a 

b 

a  i    b 

a 

6 

a 

b 

Nil 

191"<  254" 

191" 

254' 

191°    254° 

191" 

254" 

191° 

254° 

0005      . . 

190°,  277° 

179" 

205° 

186°,  259° 

— 

— 

— 

— 

001 

!l98°'  281° 

180° 

210" 

190°,  275° 

— 

— - 

— 

— 

002 

il95°,  288° 

179° 

212° 

189°   284° 

194° 

275° 

173° 

257° 

003 

190°[  291°    180° 

2llti 

203°,  289° 

— 

— 

— 

— 

004 

176°i  290° 

179° 

202° 

196°,  286° 

— 

— 

— 

— 

005 

1 ::.     295 

182" 

203" 

197°,  277° 

— 

— 

— 

— 

006 

185°  296° 

192° 

220" 

190°,  284° 

— ■ 

— • 

— 

— 

008 

—  1      — 

— 

—     —    1  — 

193° 

282° 

— 

— 

With  copper  and  with  copper  and  antimony 
together,  and  also  with  sodium,  partial  decompo- 
sition occurred.  At  0'06%  Cu  and  Sb  local  action 
was  observed,  streams  of  lead  sulphate  being  formed 
which  dissolved  20°  below  the  recorded  decompo- 
sition temperature.  With  mercury  total  decompo- 
sition occurred. 

It  is  of  interest  to  note  how  the  addition  of  a 
number  of  elements  affects  the  resistance  to  attack 
by  sulphuric  acid  upon  a  lead  known  to  possess  this 
property.     For  this  purpose  the  lead  used  was  pre- 


This  work  has  been  confined  to  the  addition  of 
comparatively  small  amounts  of  impurities,  many 
of  which  are  known  to  exist  in  commercial  lead, 
with  the  object  of  devising  methods  of  eliminating 
those  impurities  found  to  possess  a  deleterious 
effect. 

From  the  above  tables  it  is  evident  that  the  pres- 
ence of  antimony  in  lead  to  the  extent  of  0'0I% 
renders  it  unfit  for  use  in  the  manufacture  of 
chemical  plant. 

With  006%  of  added  antimony  the  temperature 
of  initial  attack  is  restored,  but  as  this  amount  is 
never  found  in  commercial  lead  (which  is  usually 
of  a  purity  of  99'98%)  and  it  is  not  conceivable 
that  an  addition  of  006%  antimony  would  materi- 
ally lead  to  additional  strength,  there  can  be  little 
or  no  advantage  derived  from  the  fact. 

Hard  lead  sheet  and  pipe  containing  0'75 — 5'25% 
Sb  in  no  case  gave  a  higher  decomposition  tempera- 
ture than  244°  C,  but  at  temperatures  above 
220°  C  signs  of  gas  bubbles  are  first  observed  when 
this  type  of  lead  is  heated  in  concentrated  sulphuric 
acid. 

Antimony,  therefore,  if  present  in  lead  in  prac- 
tically any  proportion  above  the  most  minute,  will, 
in  the  absence  of  a  known  corrective  agent,  be 
the  cause  of  immediate  breakdown  if  temperatures 
much  over  200°  C.  are  employed. 

Copper  also  has  a  marked  effect  in  reducing  the 
temperature  of  initial  attack  by  sulphuric  acid. 
The  figures  in  the  tables  point  to  the  fact  that 
there  is  a  danger  zone  lying  beyond  003%  in  lead 
of  the  Parkes  type,  and  in  the  "  chemical  "  lead 
clearly  defined  between  003  and  0045 % .  If  copper 
be  introduced,  due  consideration  must  be  given  to 
the  above-mentioned  factors. 

The  effect  upon  the  decomposition  temperature 
of  the  addition  of  copper  upon  a  Parkes  lead  is 
most  beneficial;  0005%  introduced  sho\ys  a  rise  of 
as  much  as  23°  C,  and  at  the  same  time  is  sufficient 
to  prevent  the  vigorous  action  which  causes  the 
whole  of  the  lead  to  be  converted  into  sulphate  and 
consequent  total  destruction.  The  gain  achieved 
by  introducing  003%  is  37°  C,  and  brings  an 
ordinary  lead  within  measurable  distance  of  chemi- 
cal lead.  No  remarkable  effect  ensues  from  the 
addition  of  copper  to  a  pure  chemical  lead ;  a  gain 
of  4°  C.  at  0-04%  addition  is  all  that  calls  for 
comment. 
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Most  probably  the  reason  tor  th<-  statement  pre- 
viously quoted  from  Percy  is  tli.it  the  soft  feed 
derived  from  pure  ores  contained  about"  iroi  Oo: 
similar  lead  la-day  approximates  to  thai  amount 
;itnl  compare!  *ery  nearly  in  all  respects  with 
Parkes  lead  when  i >< » l  Co  baa  been  added. 
Such  lead  may  have  bean  more  resistant   to  acid 

than  deailveriaed  lead  manufactured  at  that  period, 
especially  when  it  k  remembered  that  pan  concen- 
tration of  sulphuric  and  was  more  universally  in 
use.  Lunge  (Sulphuric  Aoid  and  Alkali")  at  a 
later  date  has  stated:—"  Hence  the  purest  lead  is 

subject  to  instantaneous  solution  by  sulphuric  arid 

C."    Pure  had  is,  however,  manufactured 

to-day  whirli  «  ithstands  the  action  of  hot  concen- 
trated Sulphuric  and  without  being  instantaneously 

dissolved  arhen  heated  beyond  .'ini>°  C. 

The  effect  ol  copper  in  counteracting  the  harmful 
influence  of  antimony  in  lead  is  evident  from  the 
tables.     In  no  case  is  total  decomposition  brought 

about,  which,  with  antimony  only  present  to  the 
same  extent,  would  result  in  every  instance.  With 
between  0"Q2  and  OO.'i  of  antimony  and  copper 
there  seein~  to  In-  .1  rise  in  the  temperature  of  initial 
attack;  this  fact  may  be  of  some  value  if  lead  con- 
taining these  amounts  of  antimony  and  copper  is 
used  lor  purposes  dealing  with  concentrated  acid 
at  comparatively  low   temperatures. 

Zinc  when  present  in  lead  even  in  very  small 
amounts,  is  generally  supposed  to  destroy  the  power 
to  withstand  the  corrosive  action  of  acid  in  a 
marked  degree;  tins  is  not  borne  out  by  any  work 
undertaken  by  the  author,  which  embraces  the 
examination  of  chemical  lead  prepared  by  different 
methods  to  which  additions  of  zinc  have  been  made. 
The  temperature  at  which  the  first  action  is  dis- 
cernible is  lowered  in  all  cases.  At  002  and  005% 
a  degradation  of  resistivity  is  evidenced  by  the 
formation  of  lead  sulphate  much  below  the  tempera- 
ture of  complete  solution.  At  003 — 004  f,  Zn  a 
critical  stage  exists  where  this  injurious  effect  is 
not  operative. 

Mercury  when  alloyed  with  lead  has  a  deleterious 
effect  upon  its  "chemical"  properties.  By 
amalgamation  this  effect  is  more  serious.  If  1  %  of 
mercury  is  rubbed  over  the  surface  of  a  piece  of 
chemical  lead  until  amalgamation  appears  to  be 
completed,  allowing  one  hour  as  contact  time,  the 
product  is  very  sensitive  to  the  action  of  hot  con- 
'•-ntr.itcd  sulphuric  acid.  At  170°  C.  lead  sulphate 
is  formed  copiously.  If  the  heating  be  discontinued 
at  this  stage  the  action  of  the  acid  will  cease  on 
cooling  to  70°  C.  After  washing  the  lead  sulphate 
from  the  trial  piece  it  will  be  observed  that  pitting 
has  proceeded  over  the  entire  surface,  and  minute 
globules  of  mercury  can  be  seen  under  the  micro- 
scope. If  this  piece  of  lead  be  again  heated  witli 
sulphuric  acid  action  will  commence  at  180°  C,  and 
sudden,  total,  and  violent  decomposition  will  take 
place  at  220°  C.  Repeating  the  above,  but  allow- 
mtact  overnight  between  the  lead  and  mer- 
cury for  more  complete  amalgamation,  a  distinct 
a.  tarn  ia  noticeable  on  beating  to  60°  C.  At  100°  C. 
total  ile.  .imposition  accompanied  by  the  usual 
phenomena  takes  place.  Ising  01%  of  mercury 
on  the  weight  of  lead  of  standard  size  (i.e.,  just 
sufficient  to  cover  one-third  of  the  area),  and  allow- 
ing two  hours  for  amalgamation,  a  distinct  vigor- 
n. >n  iommeii.es  at  100°  C,  and  total  solution 
takes  place  at  215°  C. 

These  observations  indicate  that  great  care  must 
1m-  exercised  when  using  hydrometers  etc..  for  if 
th.s..  instrument*  are  broken  and  the  mercury  per- 
mitted to  amalgamate  with  the  lead,  local  action  in 
the  affected  part,  followed  by  a  breakdown,  can  be 

Tin  has  a  degrading  influence  upon  lead  intended 
for  chemical  purposes,  though  not  to  the  extent 
generally   believed.     Since  it  is  easily  removed  by 


leliiiing  method,  ol  to-day,  it  is  not  usually  found 
in   lead  in  more  than  minute   tra.es. 

Bismuth,  s,.  frequently  associated  with  lead  of 
American  origin,  is  decidedly  injurious  if  present 
nboveCHM  ,  and  even  at  00a  it  causes  total  de- 
composition in  an  otherwise  resistant  lead,  The 
addition  of  0*02  of  copper  to  lead  containing 
0'05  bismuth  Hill  be  stilli.  lent  lo  race  the  tem- 
perature Ol  decomposition  from  273     to  over  300°  C. 

The  combined  effect  of  antimonj  and  bismuth  is 

noteworthy.     The  addition  of  OUllo       ol   each  metal 

leaves  chemical  lead  practically  unaltered,  but  when 
(102  antimony  and  0'02  bismuth  are  present 
there  is  a  difference  of  only   12°  C.  between   the 

temperatures  of  first  action  ami  of  violent  decom- 
position. 

Doubtless  the  poor  chemical  quality  of  Parkes 
lead  in  some  instances  is  dm-  to  its  containing 
antimony  and  bismuth  in  some  peculiar  proportion, 
as  singly  their  effect  when  added  to  a  pure  lead  is 
not  so  pronounced. 

Investigating  the  cause  of  the  breakdown  of  lead 
concentrating  pans,  Hart  (.1..  19117.  504)  stated  that 
200°  C.  is  never  exceeded  in  this  class  of  work,  and 
that  the  trouble  occurs  when  the  acid  has  reached 
a  sp.  gr.  of  1*66 — 1'675,  and  may  occur  at  sp.  gr. 
103  after  constant  use  for  a  long  period.  A  possible 
explanation  of  these  defects  might  lie  in  the  pecu- 
liar behaviour  of  pure  lead  to  which  antimony  and 
bismuth  have  been  added.  Though  these  metals 
may  not  originally  be  present  in  lead  in  the  exact 
proportion  which  leads  to  decomposition  at  or  even 
below  200°  C,  a  selective  action  of  sulphuric-  acid 
upon  lead  known  to  contain  bismuth  and  antimony 
may  ultimately  bring  about  conditions  resulting  in 
breakdown  in  pan  concentration. 

A  practical  method  favoured  by  acid  manufac- 
turers of  testing  lead  intended  for  chambers  is  to 
expose  sheet,  previously  weighed  and  measured,  to 
the  exit  gases  of  a  No.  1  chamber  (the  gases  at  this 
point  are  considered  most  corrosive)  and  note  the 
loss  per  unit  of  area  exposed  over  a  given  period, 
usually  not  less  than  three  months. 

The  following  are  the  details  of  a  trial,  as 
described,  upon  four  different  samples  of  sheet  lead 
exposed  to  the  action  of  chamber  gases  for  130 
days: — 


Description. 

Behaviour  when 
heated  in 

sulphuric  acid. 

Area 
sq.  in. 

Loss 
per 

Gas 

evolved 

°C. 

Lead 
decom- 
poses 

"C. 

eq.  in. 

<rms. 

Pattinson  lead 

Do.        -t-0-38%  Cu 
Pattinson    lead    (old    sheet 

from  the  aide  of  a  No.  4 

chamber) 
Chemical  lead  prepared  from 

Parkes  lead 

200 
215 

210 
202 

318 
325 

300 
314 

19-500 
19132 

lilisiln 
19-750 

1-274 
1-323 

0-749 
1-254 

The  behaviour  of  sheet  lead  which  had  seen  pre- 
vious service  is  remarkable;  this  had  a  fine  coating 
of  lead  sulphate  on  its  surface,  which  was  not  re- 
moved before  beginning  the  trial.  It  is  possible 
that,  not  being  an  immersion  test,  a  protective 
action  is  exercised  by  this  coating  of  lead  sulphate. 
Apart  from  this  result  pure  lead  shows  the  smallest 
loss,  and  a  Pattinson  lead  shows  a  smaller  loss  than 
the  same  lead  to  which  copper  has  been  added. 

Assuming  the  loss  of  pure  lead  to  be  unity,  and 
that  lead  of  7  lb.  per  sq.  ft.  is  under  consideration, 
the  increased  loss  suffered  by  Pattinson  lead  in 
chamber  work  as  compared  with  pure  lead  would  bo 
57  lb.  per  ton  of  lead  peT  annum,  and  for  Pattin- 
son lead  containing  038,  added  copper  196  lb.  per 
ton  per  annum.  .«... 

Of  the  whole  of  the  elements  used  for  additive 
purposes,    there    are   only   two    which   consistently 
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exert  a  beneficial  influence  upon  the  chemical  pro- 
perties of  lead,  viz.,  copper  and  sodium;  this  is 
most  marked  with  non-chemical  lead,  and  in  the 
case  of  copper  does  not  apply  to  any  extent  to 
additions  made  to  a  pure  chemical  lead.  Avoiding 
those  quantities  which  produce  a  fall  in  the  tem- 
perature at  which  the  first  action  is  discernible, 
something  may  be  said  in  favour  of  lead  containing 
copper  on  account  of  a  gain  in  strength  and  rigidity 
thereby  secured.  It  is  by  fatigue,  produced  by  con- 
stant use  above  normal  temperature,  that  lead  often 
becomes  unreliable;  here  again  the  introduction  of 
copper  should  prove  advantageous. 

Of  other  additions  it  may  be  said  that  they  are 
injurious  in  their  effect,  though  in  most  cases  not 
to  the  extent  generally  supposed.  There  is  one 
outstanding  instance,  viz.,  antimony,  which,  if 
present  in  lead  in  quantities  which  a  commercial 
metal  may  contain,  will  effectively  debar  its  use  as 
"  chemical  "  lead. 

Chemical  lead  is  sometimes  subject  to  local  action, 
attributed  to  oxides  which  in  places  become  rolled 
out  into  the  sheet.  By  a  careful  control  of  casting 
temperature  alone  this  source  of  danger  can  be 
largely  eliminated.  Lunge  gives  the  oxygen  con- 
tent of  pure  lead  as  00024%  ;  with  antimony  and 
copper  present  the  oxygen  can  be  as  high  as  0005%  . 
This  again  is  advanced  as  an  argument  in  favour 
of  the  use  of  pure  lead  for  chemical  purposes. 

Reference  to  the  table  (page  222  t)  will  show  that 
local  action  is  most  pronounced  when  copper  and 
antimony  are  together  present  in  lead. 

In  spite  of  the  fact  that  copper  can  function  as 
a  corrective  agent  and  will  counteract  the  injurious 
effect  of  antimony  and  bismuth  in  lead,  the  author 
is  yet  in  agreement  with  Rhead  (see  J.,  1920,  128  r), 
who  has  emphasised  the  importance  of  using  pure 
lead  in  connection  with  acid  plant. 

In  conclusion,  my  thanks  are  due  to  Messrs. 
Locke,  Blackett  and  Co.,  Ltd.,  for  permission  to 
publish  this  work. 

Discussion. 

Dr.  Weyman  asked  to  what  extent  the  impurities 
were  introduced  into  lead  after  it  had  been  put 
into  use.  It  was  conceivable  that  lead  used  for 
lining  iron  vessels  might  become  contaminated 
with  iron. 

Mr.  R.  T.  Harrison  thought  that  nearly  all  im- 
purities in  lead  came  out  of  solution  when  the  lead 
was  cooled.  It  had  been  shown  that  by  immersing 
lead  in  acetic  acid  the  impurities  were  dissolved 
out  and  brittle  lead  was  produced. 

Mr.  H.  Dunford  Smith  said  that  he  could  con- 
firm nearly  everything  the  author  had  stated.  He 
rather  doubted,  however,  whether  the  test  with 
sulphuric  acid  was  representative  of  the  conditions 
in  the  chamber  itself.  The  author  had  cited  four 
instances  of  lead  being  hung  in  the  exit  of  No.  1 
chamber  in  which  he  had  shown  that  old  lead  which 
had  previously  been  used  in  the  chamber  underwent 
less  corrosion'and  loss  of  weight  than  even  his  own 
pure  lead  which  he  placed  in  the  highest  position. 
It  seemed  to  him,  therefore,  that  while  the  test 
was  very  useful  for  sorting  out  the  good  leads  from 
poor  leads,  it  did  not  differentiate  between  the 
different  degrees  of  the  better  class  leads.  He  (the 
speaker)  had  made  tests  of  lead  containing  copper 
in  chambers  which  had  shown  up  much  better  than 
many  pure  leads.  If  Mr.  Jones  could  in  some  way 
correlate  his  tests  with  actual  practice  it  would  be 
of  great  value. 

Dr.  Fleck  suggested  that  the  beneficial  effect  of 
sodium  might  be  due  to  the  fact  that  it  reduced 
the  quantities  of  oxide  present. 

Mr.  Jones,  in  reply,  said  that  he  had  made  no 
chemical  tests  of  the  iead  lining  of  iron  tanks,  but 
he  had  had  experience  with  the  use  of  a  tank  lined 
with  lead  to  dissolve  sodium  sulphide  in  river 
water ;  that  tank  had  been  in  use  for  five  years  and 


had  required  no  attention.  He  thought  that  with 
a  good  lead  there  need  be  no  fear  of  contamination 
from  an  iron  tank.  His  experience  indicated  that 
the  addition,  say  of  5%,  of  copper  to  crude  lead 
would  inhibit  atmospheric  corrosion.  When  sodium 
was  added  to  lead  there  seemed  to  be  evidence  of 
reduction,  and  Dr.  Fleck's  theory  was  probably 
correct. 

The  Chairman  said  that  the  paper  had  been  inter- 
esting to  him  as  showing  how  the  work  of  his  old 
teacher,  Dr.  Percy,  had  stood  the  test  of  time. 
He  was  wonderfully  accurate  in  spite  of  the  diffi- 
culties of  the  early  days  in  which  he  worked. 

Mr.  H.  C.  Lancaster  writes:  — 

"  I  should  be  interested  to  hear  if  the  author  has 
satisfied  himself  that  the  pure  metals  added  to  test 
the  effect  of  impurities  were  actually  present  in  the 
final  lead  in  the  same  proportions  as  when  added. 
I  have  proved  conclusively  that  it  is  difficult  even 
to  get  50%  of  the  added  copper  to  be  retained  by 
lead,  although  it  is  a  very  simple  matter  to  get  re- 
tained almost  a  true  equivalent  of  antimony  and 
the  other  metals  of  low  melting  point.  The  author 
refers  to  a  Pattinson  lead  containing  0'38%  of 
added  copper.  My  experience  has  proved  con- 
clusively that  a  chemical  lead,  and  certainly  a 
Pattinson  lead,  will  not  retain  0'38%  of  added 
copper.  For  instance,  I  have  found  that  at  the 
necessary  temperature  pure  chemical  lead  dissolves 
quite  easily  05%  of  added  copper,  but  when  the 
lead  is  afterwards  melted  and  poured  into  a  mould 
the  resulting  lead  contained  only  0'15%  Cu,  show- 
ing that  this  copper  has  a  great  tendency  to  liquate 
out  at  comparatively  low  temperatures,  and  this  is, 
of  course,  a  condition  always  present  when  manu- 
facturing sheet  lead.  In  my  opinion,  it  is  im- 
possible under  normal  conditions  to  produce  a 
sheet  lead  containing  0'38%  of  copper,  especially  if 
the  lead  is  otherwise  very  pure,  although  impurities 
do  tend  to  keep  copper  in  a  lead,  especially  in  the 
presence  of  arsenic  and  antimony." 


RECENT  DEVELOPMENTS  OF  THE  ELECTRIC 
FURNACE  IN  GREAT  BRITAIN. 

BY    D.    F.    CAMPBELL,    M.A.,    A.R.S.M. 

In  no  branch  of  metallurgy  have  greater  advances 
been  made  during  the  war  than  in  the  develop- 
ment of  iron  and  its  alloys,  which  has  given  us 
materials  of  extraordinary  strength  and  physical 
properties.  Steel  for  aero  engine  parts  owe  their 
power  and  lightness  to  the  addition  of  small  per- 
centages of  metals,  aeroplane  wire  its  strength  and 
bullet-proof  steel  its  toughness  to  the  addition  of 
suitable  alloys,  such  as  those  of  nickel,  chromium, 
molybdenum,  or  manganese,  and  the  electric  furnace 
has  been  responsible  in  most  cases  for  both  the 
reduction  of  these  refractory  metals  from  their 
ores  and  the  subsequent  manufacture  of  the  alloy 
steels  for  these  special  purposes. 

Newcastle  has  been  the  principle  centre  for  the 
reduction  of  chromium,  tungsten,  and  molybdenum 
ores,  and  at  the  time  of  the  Armistice  works  were 
in  regular  operation  of  sufficient  capacity  to  pro- 
duce Britain's  war  requirements  of  these  essential 
metals. 

In  1914  the  quantity  of  energy  used  on  electric 
furnaces  in  Britain,  excluding  those  used  for 
aluminium,  was  probably  less  than  6000  h.p.,  but  on 
the  day  of  the  Armistice  the  total  capacity  was  in 
excess  of  150,000  h.p.,  of  which  135,000  h.p.  was 
producing  steel,  and  18,000  h.p.  was  working  on 
the  reduction  of  chromium  and  tungsten  ores.  On 
the  day  of  the  Armistice  electric  energy  was  being 
ronsumed  at  the  rate  of  nearly  300,000,000  kw.-hrs. 
per  annum  for  furnace  work  alone.  The  electric 
steel  production  had  then  reached  a  total  of  over 
200,000  tons  per  annum. 

Similar  progress  has  also  been  made  in  the  electro- 
lysis of  brine  for  the  manufacture  of  caustic  soda 
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and  chlorine  to  meet  war  requirements,  and  vho 
older  proOMMI  are  now  superseded  by  the  electric 
method  ol  manufacture. 

The  manufacture  of  large  quantities  of  phos- 
phorus by  electric-furnace  methods  was  necessary 
during  i Ik-  war,  and  tho  excellent  fused  silica  ware 
for  laboratories  and  chemical  works,  made  with  such 
remarkable  success  on  the  Tyno,  is  perhaps  the  most 
interesting  example  of  the  use  of  the  electric 
furuaco  for  fine  work. 

The  making  of  large  electrodes,  an  essential  sub- 
sidiary industry  for  electric  furnace  work  which  was 
unknown  in  Great  Britain  in  1914,  is  now  estab- 
lished in  Newcastle  and  elsewhere,  and  also  the 
manufacture  of  artificial  graphite  in  tho  form  of 
electrodes  for  furnace  work  and  electrolysis  and 
powder  For  ai cumulators  and  similar  purposes. 

But  the  main  interest  lies  in  the  reasons  for  the 
extraordinary  development  of  electric  furnaces 
and  the  technical  advances  which  have  been  made. 

Electric  melting  enabled  us  to  use  advantageously 
the  vast  quantities  of  steel  turnings  made  in  the 
shell  factories,  and  the  continuous  traffic  of  lorries 
removing  turnings  direct  from  the  lathes  to  the 
furnaces  of  Sheffield  soon  disposed  of  the  vast 
accumulations  of  rusting  material  which  were  bo 
commonly  seen  in  the  early  years  of  the  war. 

Tho  re-melting  of  nickel-chrome  steel  is  a  wasteful 
and  most  difficult  process  in  all  other  furnaces,  but 
the  reducing  conditions  and  absolute  control  of  the 
electric  furnace  make  it  possible  either  to  retain  or 
remove  at  will  most  of  tho  chromium,  and  thus  large 
quantities  of  a  valuable  metal  were  saved. 

The  economic  manufacture  of  stainless  steel  has 
been  rendered  possible  only  by  tho  electric  furnace, 
which  is  required  both  for  the  preparation  of  tho 
refined  ferro-chrome  and  the  steel  melting.  This 
remarkable  steel,  containing  13%  of  chromium  and 
a  low  percentage  of  carbon,  will  surely  have  a  wide 
range  of  usefulness  in  engineering  as  well  as  in 
domestic  fields.  Its  properties  of  resisting  vegetable 
acids  and  corrosion  from  many  other  causes  has 
made  it  a  most  valuablo  substance  for  valves, 
hydraulic  equipment,  and  other  engine  parts.  It 
can  only  be  made  by  the  use  of  ferro-chrome  con- 
taining a  very  low  percentage  of  carbon,  and  the 
preparation  of  this  metal  presents  very  serious 
difficulties.  These  have,  however,  been  completely 
overcome  in  this  district,  the  ore  from  India, 
Rhodesia,  or  Now  Caledonia  being  reduced  and 
subsequently  decarbonised  to  the  required  extent  in 
I  nc  furnaces. 

The  application  of  electricity  to  metallurgy  has 
given  us  the  low-hysteresis  iron  that  is  now 
universally  used  in  transformers,  for  this  is 
made  by  the  addition  of  high-grade  ferro-silicon  to 
the  steel.  A  gain  of  \%  in  efficiency  on  a  single 
transformation  of  the  thousands  of  millions  of 
units  generated  annually  in  Great  Britain  is 
equivalent  to  saving  scores  of  thousands  of  tons  of 
coal  per  annum.  This  material  is  still  capable  of 
improvement,  and  it  is  hoped  that  extensive 
ren  will  be  undertaken  forthwith. 

The   use  of  the  arc   furnace   in   one  of   its   many 

forms  is  now  almost  universal,  and  tho  fascinating 

principle   of   induction  heating  is  no  longer  used. 

Electric  furnaces  owe  their  value  to  their  intense 

nig    conditions,     as     they     utilise     the     only 

practical    source   of   heat    which   does   not   require 

oxygen  for  its  generation.     The  furnace  may  be  a 

closed   box,   e.'i.  when  used  for  the  reduction  and 

volatilisation  of  phosphorus  or  for  the  final  deoxida- 

tion  of  Steel      A  Bother  fundamental  advantage  of  arc 

furnaces  is  due  to  the  fact  that  the  slagisncccssarily 

than  the  steel,  and  the  refining  action  takes 

-i  the  surface  of  contact  between  the  slag  and 

tho   steel     whereas-   with     induction    the   slag    was 

always  cold  and  refining  practically  impossible. 

The  tendency  in  electric  furnace  design  is  rather 
to  increase  the  power  of  transformers  on  furnaces  of 
moderate   capacity   than    to  build   large   furnaces. 


One  limiting  factor  is  the  size  of  electrodes  that  can 
bo  conveniently  employed;  but  if  there  were  any 
demand  lor  larger  lurnaces,  there  is  no  objection 
to  the  use  of  six  or  more  electrodes. 

Where  large  tonnages  of  electrically-refined  steel 

are  u  anted,  it  is  customary  to  refine  steel  previously 
melted  and  treated  by  tho  Bessemer  or  Thomas 
process,  and  in  that  case  tho  electric  furnace  need 
never  bo  of  more  than  25  tons  capacity,  which  is  the 
largest  vessel  used  for  these  processes. 

There  aro  technical  disadvantages  in  electric 
furnaces  of  more  than  25  tons  or  more  than  3000  kw. 
capacity,  and  there  is  no  great  advantage  in  using 
the  furnaces  of  (3000 — 7000  kw.  which  have  been 
recommended  abroad  for  making  alloys  and 
carbide. 

In  most  furnaces  of  tho  arc  type,  regulation  of 
load  is  effected  by  variation  of  the  arc  gap,  either 
by  hand  or  automatic  regulation.  The  latter  system 
has  probably  been  more  highly  developed  in  this 
than  in  any  other  country,  owing  to  the  nigh  cost  of 
power,  and  tho  system  by  which  individual  furnaces 
are  kept  at  any  desired  constant  load  by  Thury 
automatic  regulators  is  widely  applied.  The  regula- 
tion also  materially  assists  in  keeping  both  tho 
composition  of  the  bath  and  temperature  of  the 
furnace  within  desired  limits.  In  addition,  the 
regulation  of  a  battery  of  furnaces  by  a  master 
instrument  is  of  especial  interest  to  power  producers 
and  those  who  pay  for  energy  on  a  maximum- 
demand  basis.  An  instrument  is  finding  applica- 
tion which  will  keep  the  total  load  of  a  battery  of 
furnaces  within  desired  limits  by  slightly  reducing 
the  load  on  the  furnaces  if  the  demand  at  any  time 
exceeds  the  total  load  which  the  station  engineer  or 
tho  power  contract  may  set  as  a  maximum  total  load 
to  be  utilised.  Individual  furnaces  can  be  removed 
from  the  influence  of  the  master  regulator  by 
drawing  a  switch,  but  the  energy  absorbed  by  that 
furnace  is  always  included  in  the  total  power  which 
the  regulator  will  allow  the  furnaces  to  absorb. 

The  lack  of  understanding  between  the  power 
consumer  and  energy  producer  often  leaves 
much  to  be  desired,  and  greater  efforts  should  bo 
made  to  realise  the  difficulties  and  requirements  of 
the  two  undertakings,  which  are  so  entirely  inter- 
dependent, if  electro-metallurgical  industries  are 
to  succeed. 

The  preparation  of  contracts  for  supply  requires 
the  most  careful  consideration  by  engineers  who 
have  experience  both  of  power  generating  and  also 
of  electro-metallurgy,  if  harmonious  working  is  to 
result. 

The  development  of  electrical  energy  on  the 
North-East  coast  is  undoubtedly  the  most  pro- 
gressive and  comprehensive  system  in  Great 
Britain,  and  it  is  hoped  that  the  development  of 
other  districts  will  result  in  schemes  for  linking  up 
existing  supplies,  exchange  of  surplus  capacity  with 
a  general  reduction  of  stand-by  plant,  and  the 
erection  of  a  few  large  stations  at  suitable  points,  so 
that  the  small  and  inefficient  stations  may  be 
abandoned  or  relegated  to  the  position  of  emergency 
stand-by  plant. 

There  are  great  advantages  in  establishing  certain 
electro-metallurgical  processes  in  England  in  spite 
of  the  lack  of  water  power,  for  this  country  is  so 
highly  favoured  with  the  other  essentials  for  suc- 
cessful industry  that  the  supposed  advantages  of 
cheap  hydro-electric  energy  aro  counterbalanced  in 
the  case  of  many  processes  in  which  skill  and  cheap 
raw  materials  are  an  important  factor;  consequently 
power  economically  generated  from  steam  and  effi- 
ciently  distributed  may  form  the  basis  of  many 
electro-chemical  industries. 

Coal-generated  power  is  constantly  available, 
whereas  water-power  is  only  too  often  subject  to 
great  seasonal  variations.  Seasonal  labour  and 
variation  of  output  all  tend  to  raise  the  cost  of 
production.  Consequently,  only  few  industries, 
comparatively  easy  of  accomplishment  and  requir- 
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ing    large    energy    consumption,    flourish    in    the 
centres  where  water  power  is  available. 

The  production  of  aluminium,  ferro-silicon,  and 
carbide  are  industries  for  which  water  power  is 
usually  essential,  but  in  steel-making  the  quantity 
of  energy  used  is  comparatively  small,  and  the  skill 
and  special  plant  required  for  its  treatment  are  so 
great,  that  the  local  advantages  of  England  out- 
weigh the  advantages  of  low  power  cost  abroad. 

Processes  such  as  steel-making  that  only  use  about 
In  load  factor,  i.e.,  four-tenths  of  the  possible 
output  of  the  plant  reserved  for  their  use,  are  more 
suitable  for  steam  stations,  which  have  low  capital 
expenditure  and  high  running  costs,  rather  than 
hydro-electric  stations,  which  involve  the  outlay  of 
largC  sums  for  capital  account,  but  small  operating 
expenses. 

The  utility  of  the  electric  furnace  did  not  cease 
on  the  day'  of  the  Armistice.  Shops  equipped 
with  electric  furnaces  for  war  alloys  have  been 
reconstructed  and  are  producing  alloy  steels.  The 
manufacture  of  artificial  graphite,  a  new  industry 
to  this  country,  has  been  established,  and  electrodes 
(if  a  size  and  quality  equal  to  the  best  in  the  world 
are  being  produced,  and  the  manufacture  of  alloys 
and  amorphous  electrodes  is  being  developed  along 
the  lines  of  present  requirements. 

The  next  immediate  development  will  probably 
be  the  general  application  of  electric  smelting  to 
the  treatment  of  complex  zinc  ores  and  the  gradual 
improvement  of  existing  processes  in  the  develop- 
ment of  power  and  utilisation  of  the  fuel  we  now 
waste. 

Electro-metallurgy  is  still  in  its  infancy,  but  its 
growth  is  rapid.  Abroad  generating  stations  of 
100,000  h.p.  are  being  used  in  some  cases  for  single 
industries,  and  electro-metallurgical  centres  absorb- 
ing several  hundred  thousand  horse-power  are  being 
developed  in  various  countries,  while  many  similar 
projects  are  under  consideration. 

Agriculture,  the  greatest  of  all  industries, 
requires  that  nitrogen  be  rendered  available  for  the 
growth  of  plants,  and  the  whole  problem  of  artificial 
fertilisers  and  the  influence  of  electric  discharge  in 
agriculture  affords  an  intensely  interesting  subject 
for  research. 

The  rapid  growth  in  the  world's  consump- 
tion of  aluminium  and  the  great  possibilities  of  its 
alloys  offer  a  fruitful  field  for  investigation  and 
industrial  enterprise. 

Improvements  in  the  metallurgy  of  steel,  and  the 
study  of  alloy  steels  in  particular,  have  enabled 
engineers  to  produce  the  aeroplane,  and  will 
doubtless  lead  to  lighter  and  stronger  structures, 
such  as  bridges,  locomotives,  and  ships,  with  a 
corresponding  reduction  in  weight  and  increase 
in  efficiency. 

Peace  is  demanding  new  products  and  extra- 
ordinary opportunities  are  apparent  on  every  side 
for  maintaining  the  supremacy  of  science  and 
engineering  which  we  established  during  the  war. 

Discussion. 

Mr.  A.  G.  Lobley  said  that  electrodes  for  alu- 
minium furnaces  had  been  made  in  this  country 
ever  since  aluminium  had  been  made  here.  More- 
over, both  the  companies  making  aluminium  in 
this  country  could  produce  a  better  electrode  than 
was  produced  abroad  for  the  purpose.  No  reference 
had  been  made  to  the  resistance  type  of  furnace. 
At  least  one  furnace  of  that  type  was  working  now 
on  a  large  scale.  The  development  of  the  resistance 
type  bad  presented  many  difficulties,  but  he  had 
now  overcome  these,  and  a  furnace  was  running 
efficiently  in  the  hands  of  workmen  without 
any  electrical  knowledge.  The  type  had  the 
advantages  of  clean  working  and  general  efficiency. 


CHEMICAL  ENGINEERING  GROUP. 


CONFERENCE   ON    FILTRATION. 


On  Tuesday  afternoon  and  Wednesday  morning 
the  Chemical  Engineering  Group  held  a  conference 
on  Filtration,  at  which  a  number  of  papers  were 
read  and  discussed.  The  full  papers,  with  discus- 
sion, will  be  published  later  in  the  Proceedings  of 
the  Group. 

Some  of  the  papers  are  given  below  in  abridged 
form. 

THE   PRINCIPLES   OP   TECHNICAL 
FILTRATION. 

BY  EMIL  HATSCHEK. 

Filtration  in  the  accepted  sense  of  the  term  is 
generally  defined  as  the  separation  of  liquids  from 
solid  particles  of  microscopic  size  suspended  in 
them,  by  means  of  a  porous  septum  which  allows 
the  liquid  to  pass  but  retains  the  particles.  The 
definition  is  somewhat  narrow,  as,  on  the  one  hand, 
it  has  been  shown  by  the  author1  that  particles  of 
one  liquid  suspended  in  another  can  be  retained  by 
suitable  media,  while,  on  the  other,  colloidal  par- 
ticles of  sub-  and  even  amicroscopic  size  can  be 
separated  by  a  variety  of  membranes.  The  pro- 
cedure last  mentioned  is  known  as  "ultra-filtra- 
tion," and,  while  it  is  an  important  instrument  of 
research,  has  not  so  far  found  application  on  an 
industrial  scale;  such  application,  however,  should 
be  quite  feasible,  a  point  which  will  be  referred  to 
again. 

The  first  and  fundamental  point  to  be  noted  is 
that,  for  a  given  system  of  solid  and  liquid,  the 
whole  problem  is  completely  determined  physically. 
The  size  of  the  pores  in  the  septum  is  fixed  or  has, 
at  any  rate,  an  upper  limit ;  the  largest  number 
of  pores  of  such  size  is,  of  course,  desirable,  but  this 
is  a  technical  matter  and  simply  means  a  choice 
among  a  comparatively  small  range  of  materials. 
As  soon  as  filtration  begins  the  pores  in  the  surface 
of  the  filtering  medium  are  throttled  more  or  less 
by  the  particles  which  settle  on  them,  and  as  it 
proceeds  the  liquid  has  to  escape  through  these 
throttled  orifices  and  through  a  layer  of  particles 
of  increasing  thickness.  The  structure  of  this 
layer  is  also  fixed  by  the  size  and  shape  of  the 
particles,  and  is.  for  a  given  precipitate,  remark- 
ably constant.  The  resistance  offered  to  the  flow 
of  liquid  varies  considerably  from  one  material  to 
another,  but  in  all  cases  it  increases  as  the  thickness 
increases,  until  a  limit  is  reached,  i.e.,  until,  with 
a  given  pressure  the  rate  of  flow  becomes  so  small 
that  it  is  advisable  to  discontinue  the  process.  This 
limit  is  an  economical  one  only ;  it  depends,  roughly 
speaking,  on  the  way  in  which  higher  pressure  in- 
creases the  first  cost  of  the  plant,  and,  the  pressure 
being  given,  on  the  balance  between  the  cost  of  ob- 
taining a  thicker  "  cake  "  and  the  cost  of  removing 
it  at  more  frequent  intervals.  The  proper  adjust- 
ment of  these  factors  presents  no  difficulty  to  any- 
one experienced  in  designing  filtering  apparatus, 
and  should  be  left  to  him. 

The  second  point  is  that  since  the  structure  of 
the  cake  is  fixed  by  the  size  and  shape  of  the  par- 
ticles, not  only  the  pressure  required  to  force 
through  a  given  thickness  of  it,  but  also  the  per- 
centage of  mother  liquid  remaining  in  it  at  the  end 
of  the  operation  is  fixed  within  surprisingly  narrow- 
limits.  It  is  not  affected  by  the  design  of  the 
apparatus  nor  by  the  pressure  used — a  point  which 
seems  self-evident,  but  is  realised  apparently  by  an 
exiguous  minority  of  technical  men.  No  experience 
is  more  common  than  to  be  asked  to  design  a  filter 
which  will  turn  out  a  cake  containing  "  not  more 
than  20%  of  mother  liquor,"  the  cake  being,  e.g., 
calcium  sulphate,  which  contains  about  40  %  .     This 


Vol.  XXXIX..  Ho    11  HAI'StllKK       I'KI  M  I  I'l.KS   OK  TECHNICAL    Kl  I.TKATION 


227  t 


is  the  mum  whether  filtration  has  taken  place 
in  Biter  preeaea  or  on  vacuum  filters,  through  Biter 
cloths  or  through  poratu  tiles.    Onrj  actnal  experi 
men!  ran.  in  the  case  of  an  unknown  residue,  give 
anj  in  irding  the  amount  ol  liquid  re- 

tained by  it       It  is  hardly  neceesari  to  in  that  the 

appearance  and   -iiiui     of    the    cuke   an-   no 

guides;  an  excellenl  "cake,"  say^,  ol  calcium  car- 
bonate may  tarn  to  ■  fairly  fluid  sludge  during 
carting,  owing  to  a  slight  rearrangement  of  the 
particles.  In  ■  ases  where  the  particles  ire  nol  solid 
crystals,  but  themselves  aggregates,  the  moisture 
content  maj  be  remarkable  whue  the  cake  can  still 
I*'  handled  perfectly.  Thus  s  cake  of  the  "mag- 
nesium carbonate"  used  as  non-conducting  cover- 
ing retain  ol  mother  liquor,  owing  to 
the  wry  peculiar  structure  of  the  material.'  The 
author  once  showed  ■  ipecimen  of  this  cake  to  i 
dienl  used  to  China  day,  who  guessed  the  per- 
centage of  moisture  as  86;  ,  or  thereabouts. 

The  case  appears  even  more  complicated  when  the 
residue  is  highly  hydrated,  e.g.,  amorphous  silicic 
aci.l.     In  tins  case  the  residue  contains  not  onlj  I  he 

mother  liquor  between  the  particles,  hut  the  water 
of  hydration  in  the  latter,  all,  or  nearly  all,  of 
which  would  be  driven  off  on  drying  at  100  ('  The 
Onlj  way  to  determine  in  such  a  caso  the  percentage 
of  mother  liquor,  as  distinct  from  water  generally, 
is  to  titrate  whatever  constituent  of  the  mother 
liquor  is  most  characteristic. 

In  a  great  number  of  processes  it  is  necessary  to 
remove  the  mother  liquor  a^  completely  as  possible, 

either  because  it  contains  the  valuable  constituent 
•  ■I  because  us  presence  in  the  cake  is  detrimental. 
The  most  common  method  is  to  displace  it  by 
i •> i-  other  solvent),  i.e.,  by  "washing"  the 
cake,  u  n  is  usually  called.  The  ideal — displacing 
the  mother  liquor  by  an  equal  volume  of  water  or 
solvent — is  practically  unattainable,  as  a  certain 
amount  of  diffusion  is  unavoidable,  but  where  this 
is  si,,v\  the  volume  of  wash-water  may  be  very  little 
in  excess  of  the  volume  of  mother  liquor  to  be  dis- 
placed. The  process  of  washing  resembles  the  pro- 
cess of  nitration,  with  two  important  differences: 
the  liquid  passes  through  a  constant,  instead  of  a 
gradually  increasing,  thickness  of  residue,  and  the 

f.  unlike  filtration  itself,  is  not  solf-regu- 
ating.  To  illustrate  this  point,  we  may  take  the 
i  a-,  el  a  suspension  being  filtered  through  a 
material,  the  porosity  of  which  varies  slightly  at 
different     portions    of     the     surface.     The     liquid 

more  rapidly  through  the  more  porous  por- 
tions, and  a  correspondingly  larger  amount  of  solid 
is  deposited  in  a  given  time,  which  checks  the  flow 
and  tends  to  equalise  it  with  that  through  the  less 
porous  parts,  [f  wash  water  is  now  passed  through, 
the  difference  in  porosity,  although  greatly  reduced 
by  the  layer  of  deposit,  will  still  cause  the  flow  of 
wash  water  to  be  more  rapid  at  some  spots  than  at 
others,    and    this   inequality   no   longer   can   correct 

^u  that  washing  is  uneven.  Differences  in 
the  structure  of  the  cake,  due  to  other  causes,  will 
have  the  same  effect. 

TIm>  point  to  which  washing  is  carried  is  again 
settled  by  economic  considerations — such  as  the 
balance  between  the  cost  of  evaporation  and  tho 
value  of  the  dissolved  substance — unless,  for  in- 
ttance,  traces  of  the  mother  liquor  are  absolutely 
detrimental  to  the  purpose  for  which  the  residue  on 
the  filter   is   required.      If   this   is   the  case,    the   end 

point  is  by  no  means  easy  to  determine;  generally 
ng,  it  i-  not  sufficient  to  test  the  washings 
only,  hut  the  cake  itself  should  be  examined.  Apart 
from  very  exceptional  cases,  adsorption  always 
occurs  on  the  particles  of  the  cake,  and  although  the 

washings  show    no  reaction,  a  thin  layer  of  adsorbed 

solute   is   nevertheless   present,   which   may  be  dis- 

•  •I  by  testing  the  cake  itself .     A-  the  latter  is 

dried,  the  concentration  of  the  adsorbed  solute  in- 


and  may  attain  quite  objei  lionahle  propor- 
tions even  when  washing  has  been  carried  so  far 
that    the  last    washings  show    no  reaction.     The  case 

is  aggravated  when  the  particles  ol  cake  are  them- 
selves porous,  e.o.,  materials  produced  by  fusion 
with  alkali  or  the  like.  i„  these  cases  the  wash 
water  may  quite  rapidly  displace  the  mother  liquor 
between  the  particles,  but  the  liquor  in  the  pores 
of  the  particles  can  escape  only  by  diffusion,  winch 
is  necessarily  slow.  when  these  oond tia  pre- 
vail, even  the  cake  maj  appear  tral  alter  pro. 

longed  washing,  inn  shows  marked  alkaline  reai  tion 

again  after  standing   for  sum,'   time,  during   which 

diffusion  out  of  the  particles  into  the  water  be- 
tween them  occurs.     It  is  therefore  quite  usele     to 

hasten  washing,  and  the  sound  procedure  is  to  make 

n  so  slow  that  it  proceeds  pari  passu  with  diffusion. 
This,  again,  is  a  state  oi  things  which  cannot   be 

altered  hy  the  design  of  the  apparatus  or  by  in- 
creasing the  working  pressure,  hut  must,  be  ac- 
cepted as  following  inevitably  from  the  nature  of 
i he  material  treated. 

Both  during  filtration  and   during  washing  it  is 

necessary  to  maintain  a  difference  of  pressure  be- 
tween the  two  sides  of  the  septum.  How  great  this 
is  to  be  and  how  it  is  produced  are  technical  and 
economical  problems.  The  function  connecting  the 
rate  of  flow  through  unit  area  of  a  given  material 
with  the  difference  of  pressure  is  not  known,  and  it 
must  obviously  be  complicated  in  the  technical  case, 
i.e.,  a  layer  of  increasing  thickness  building  up  on 
a  porous  surface  which  remains  constant.  Even  for 
a  porous  material  alone,  or  for  such  a  material 
covered  by  a  definite  layer  of  particles,  the  function 
is  certainly  not  linear,  or,  in  other  words, 
Poiseuille's  law  does  not  hold.  It  has  been  quite 
frequently  assumed  that  it  does,  but  even  a  priori 
there  appears  to  be  no  reason  why  it  should,  since 
the  pores  in  the  filtering  materials  used  technically 
are  quite  certainly  not  cylindrical.  In  the  few 
cases  investigated  by  the  author'  the  curve  plotted 
with  rates  of  flow  as  ordinntes  against  pressures  as 
abscissa)  shows  an  inflexion  and  then  approaches  a 
parabolic  type. 

As  the  pressure  is  applied  to  or  through  the 
liquid  in  which  the  particles  are  suspended,  the 
latter  are  in  no  sense  pressed  together,  but  are 
simply  left  behind  as  the  corresponding  quantity  of 
liquid  escapes  through  tho  septum.  It  therefore 
follows  that  the  structure  of  the  cake  and  its  con- 
tent of  mother  liquor  are  not  affected  by  the 
pressure  employed — a  point  on  which  the  most 
common  and  serious  misconceptions  exist.  It  need 
hardly  be  said  that  this  statement  does  not  apply 
to  centrifugal  filters,  in  which  the  structure  of  the 
cake  also  depends  almost  entirely  on  the  shape  of 
the  particles,  but  in  which  acceleration  is  im- 
parted to  the  liquid,  so  that — in  ideal  cases — the 
whole  of  it  may  be  removed. 

if  a  difference  in  pressure  of  about  14  lb.  per 
sq.  in.  is  sufficient,  it  may,  of  course,  be  produced 
by  maintaining  a  vacuum  on  one  side  of  the  septum, 
while  the  liquid  to  be  filtered  is  exposed  to  atmo- 
spheric pressure  on  the  other.  The  case  does  not 
differ  theoretically  from  any  other,  but  the  tech- 
nical differences  between  it  and  filtration  under 
pressure  (in  the  technical  meaning)  are  so  great 
as  to  justify  separate  treatment.  The  most  striking 
feature  of  the  vacuum  filter,  as  this  type  is  called,  is 
the  accessibility  of  the  cake  during  and  after  its 
formation.  Apart  from  the  facility  of  removal, 
this  is  of  advantage  in  permitting  defects  in  the 
uniformity  of  the  layer,  which  render  washing  im- 
perfect, to  be  corrected.  On  the  other  hand. 
vacuum  filters  cannot  be  used  for  liquors  having  a 
high  vapour  pressure  at  the  time  of  filtration  (i.e. 
volatile  or  hot)  unless  a  condenser  is  provided. 

The  accessibility  of  the  cake  makes  possible  the 
design  of  the  various  types  of  "  continuous  "  filters, 

into  which,  as  into  other  purely  technical  details, 
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it  is  not  proposed  to  enter  here.  Another  very  in- 
teresting possibility  remains  so  far  unexplored,  viz., 
the  combined  use  of  filtration  and  decantation. 
Many  of  the  more  common  precipitates  settle  fairly 
rapidly,  either  because  the  particles,  although  of 
low  specific  gravity,  are  large — e.g.,  calcium  sul- 
phate or  calcium  carbonate  as  arragonite  (i.e.,  pre- 
cipitated from  hot  solutions),  or  because  the 
specific  gravity  is  high,  as  with  barium  or  lead  com- 
pounds— over  6  in  the  case  of  the  chromates  or  sul- 
phate of  the  latter.  To  take  a  fair  numerical 
example,  we  may  assume  a  rate  of  settlement  of  1  cm. 
per  minute.  If  this  suspension  is  now  fed  at  one 
end  of  a  long  vacuum  filter  at  such  a  rate  that  it  will 
take,  say,  1  min.  to  reach  the  opposite  end,  there  will 
be  a  depth  of  1  cm.  of  clear  liquid  from  the  surface, 
which  can  be  continuously  drawn  off  over  a  suitable 
weir,  provided,  of  course,  that  the  rate  of  feed  is 
sufficient.  Calculation  can  only  be  quite  approxi- 
mate, as  liquid  escapes  already  through  the  filtering 
medium  on  the  way  to  the  weir,  and  as,  further- 
more, the  velocity  of  settlement  is  affected  by  the 
horizontal  flow  across  the  filter  and  the  vertical  flow 
towards  the  filtering  surface.  Experiment  would 
be  quite  easy,  and  the  method  seems  to  deserve  trial 
in  many  cases,  especially  where  the  solid  matter  is 
coarse  or  heavy  and  the  liquid  itself  runs  to  waste, 
so  that  a  very  slight  turbidity  would  be  of  no  con- 
sequence. 

It  is  obvious  from  the  foregoing  that  the  process 
of  filtration  is  quite  independent  of  the  nature  of 
the  filtering  material  employed,  and  the  point  would 
hardly  deserve  mention  were  it  not  that  miscon- 
ceptions seem  to  exist  even  on  this  self-evident 
matter.  The  conditions  the  filtering  material  has 
to  fulfil  are  three:  It  must  have  pores  of  the  re- 
quired size  and  as  numerous  as  possible;  it  must  be 
of  sufficient  strength  mechanically  to  stand  the 
pressure  applied,  suitable  methods  of  support  being 
assumed ;  finally,  it  must  be  chemically  indifferent 
to  the  liquids  to  be  filtered.  As  regards  the  first 
two  requirements,  textile  materials  have  very  con- 
siderable advantages,  and  especially  the  slight 
thickness  sufficient  to  bear  considerable  tensile 
strains  makes  possible  the  design  of  apparatus, 
such  as  filter  presses,  possessing  a  large  filtering 
surface  in  a  small  space.  As  regards  the  third  one, 
they  are  less  satisfactory,  and  the  use  particularly 
of  woollen  filter  cloths  (for  acid  liquors)  is  becoming 
economically  impossible.  These  cases  can  bo  dealt 
with  by  the  use  of  porous  tiles  or  plates  either  con- 
sisting of  silica  or  materials  of  high  silica  content, 
or  of  carbon.  The  latter  material  is  ideal,  as  it  re- 
sists both  acids  and  alkalis;  it  is,  of  course,  under- 
stood that  the  material  consists  entirely  of  carbon 
and  not  merely  of  carbon  particles  agglomerated  by 
a  silicious  binding  agent.  Such  porous  plates, 
made  by  carbonising  at  high  temperature  a  mixture 
of  ground  coke  and  tar,  have  been  made  in  Germany 
for  a  considerable  time,  but  their  manufacture  has 
not  so  far  been  taken  up  in  England  or  the  United 
States.  This  material  enabled  the  author  to  solve 
a  problem  which;  if  not  important  or  of  frequent 
occurrence,  is  certainly  interesting,  viz.,  the  filtra- 
tion of  hydrofluoric  acid.  A  vacuum  filter  of  anti- 
monial  lead,  with  carbon  plates  as  filtering  medium, 
was  used,  and  it  seems  doubtful  whether  any  other 
combination  could  have  answered  for  the  purpose. 

A  drawback  of  such  porous  plates  is  their  thick- 
ness, which  is  called  for  more  by  reasons  of  manu- 
facture and  transport  than  by  the  conditions  of 
use,  as  (apart  from  the  difficulties  of  using  suitable 
materials  of  construction)  it  is  next  to  impossible 
to  devise  apparatus  of  the  filter  press  type.  The 
filtering  surface  to  be  obtained  with  a  given  volume 
and  weight  of  apparatus  is  therefore  necessarily 
smaller  than  in  filter  presses.  In  cases  where  a  small 
amount  only  of  solid  material,  which  can  be  run  to 
waste,  has  to  be  removed,  ceramic  materials  offer  an 
interesting  possibility,  viz.,  the  use  of  hollow  cylin- 


ders, i.e.,  "  filtering  candles  "  of  large  size.  A  large 
number  of  these  can  be  assembled  in  a  small  space, 
the  residue  being  removed  by  reverse  flow  and  sub- 
sequent rinsing  and  flushing.  The  author  has  de- 
signed such  filters  for  corrosive  liquors  having  a 
filtering  surface  of  about  105  sq.  ft.  in  a  volume  of 
about  22  cub.  ft.,  a  ratio  comparing  favourably  with 
that  of  filter  presses  (which  would  have  been  in- 
applicable). At  present  such  porous  cylinders  are 
not  manufactured  in  this  country,  but  there  appears 
to  be  no  reason  why  they  should  not  be. 

A  third  type  of  filtering  material  remains  to  be 
mentioned,  which  so  far  has  found  application  only 
in  research  and  on  the  laboratory  scale,  but  appears 
to  be  capable  of  much  more  extended  use.  This 
comprises  the  membranes  generally  described  as 
"  ultra-filters,"  which  are  capable  of  holding  back 
particles  of  submicroscopic  size.  Those  used  in  the 
laboratory  are  prepared  by  impregnating  filter 
paper  with  collodion  (i.e.,  solutions  of  nitro-cellu- 
lose  in  ether-alcohol  or  in  glacial  acetic  acid)  and 
gelatinising  the  latter  by  immersion  in  water.  This 
removes  the  solvent  and  leaves  behind  a  gel  of 
nitrocellulose,  the  permeability  of  which  can  be 
regulated  within  wide  limits  by  choosing  the  con- 
centration and  controlling  the  removal  of  the  sol- 
vent. There  seems  to  be  no  reason  why  textiles 
should  not  be  treated  in  the  same  way  as  paper,  in 
which  case  the  membranes  could  be  employed  in 
apparatus  of  the  filter  press  type.  They  have  to  be 
protected  from  drying,  but  this  is  not  difficult,  and 
such  filters  could  probably  take  the  place  of  pulp 
and  similar  filters  where  very  brilliant  filtrates  are 
required. 

(1)  B.  Hatschek,  "  The  direct  separation  of  emulsions  by  filtra- 
tion and  ultra-filtration."  J..  1910. 125  :  E.  Hatschek.  "  The  mechan- 
ism of  filtration."  J..  1908.  538 ;  (2)  lot.  tit.  Fig.  27  ;  (3)  loc.  tit. 
Figs.   13  and  14. 


THE    FILTRATION    OF    COLLOIDS. 

BY   W.   R.   ORMANDY,   D.SC. 

The  ordinary  methods  employed  for  the  separa- 
tion of  solids  from  the  liquids  in  which  they  are 
suspended  are: — 1.  Subsidence  and  decantation. 
2.  Ordinary  filtration.  3.  The  use  of  centrifugals. 
4.  The  use  of  the  filter  press.  Whatever  method 
is  employed,  efforts  are  always  being  made  in  the 
direction  of  producing  a  precipitate  which  is  as 
dense  and  as  crystalline  as  possible.  Unfortunately 
some  precipitates  cannot  be  converted  by  any 
ordinary  treatment  into  a  form  which  render  them 
amenable  to  easy  treatment  by  any  of  the  methods 
referred  to  above.  Precipitates  such  as  hydrated 
oxide  of  iron  and  similar  substances  of  a  slimy 
character  are  often  very  difficultly  amenable  to  any 
treatment.  The  precipitates  may  be  formed  in  hot 
solutions,  they  may  be  allowed  to  stand,  or  boiled; 
but  in  many  cases  such  treatment  does  not  lead  to  a 
suspension  which  can  be  readily  handled. 

The  special  method  of  treatment  with  which  we 
have  to  deal  now  depends  on  the  utilisation  of 
certain  properties  of  finely  divided  particles  in 
suspension.  This  new  process  for  the  application 
of  physico-chemical  laws  is  in  many  respects  so  new 
that  it  is  necessary  to  deal  shortly  with  the  under- 
lying principles  before  the  methods  of  their  applica- 
tion, and  the  limitations  of  the  process  can  be 
properly  understood. 

Colloids  can  be  divided  into  two  groups,  the  re- 
versible and  the  irreversible.  To  the  reversible 
group  belong  such  substances  as  glue,  gelatin,  which 
can  be  dissolved  in  water,  dried,  and  again  dissolved 
in  water  without  any  great  alteration  in  properties. 
To  the  irreversible  group  belong  such  substances  as 
albumin,  which  after  treatment  with  boiling  water 
become  absolutely  insoluble.  For  the  most  part, 
however,  the  nature  of  the  colloid  is  largely 
dependent      upon      the     size      of      the      particles. 
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Sutliciently  tino  particles  when  suspended  in  water 
exhibit  what  ii  known  as  she  Brownian  movement, 
which  is  more  energetic  the  smaller  the  particle. 
This  Brownian  movement  is  now  regarded  as  the 
risible  Bymbol  of  molecular  bombardment,  as  has 
been  largely  proved  by  the  beautiful  researches  of 
Profeeeor  Perrin.  Generally  speaking  p:\rticles  of 
matter  exceeding  oikrii  nun.  in  diameter  will 
eventually  settle  from  solution.  It  happens  that 
this  i^  about  the  limit  of  microscopic  visibility. 
The  l.ui  thai  particles  below  this  limiting  size  do 
not  settle  means  that  the  molecular  and  electrical 
Foroas  outweigh  the  action  ot  gravitation.  So  far 
rayons  noticed  that  the  intensity  of 
the  Brownian  movement  of  clay  particles  was  in- 
creased by  the  addition  of  traces  of  certain  types  of 
substances  and   inhibited   by   the  addition   ot   other 

types  of  substances.     In  1896  Bliss  noticed  that  a 

day  suspension  exhibited  increased  Brownian 
movement  with  the  addition  of  traces  of  alkali,  but 
that  the  addition  of  further  quantities  again  re- 
duced the  movement. 

It  has  long  been  known  that  the  addition  of 
oertain  typea  of  chemicals  tended  to  cause  coagula- 
tion of  colloids  suspended  in  water;  thus  the 
addition  of  calcium  hydrate  and  aluminium 
sulphate  to  bring  about  the  settlement  of  sewage 
■hidge  il  ancient  history,  Weber  many  years  ago 
showed  that  the  addition  of  considerable  quantities 
of  sodium  carbonate  and  sodium  silicate  to  mixtures 
employed  in  the  making  of  pottery  ware  caused  such 
mixtures  to  be  thinner.  This  principle  was  utilised 
by  him  to  enable  "  slips  "  to  be  prepared  con- 
taining much  more  clay  substance,  flint,  Cornish 
stone,  ball  clay,  and  other  ingredients  employed  in 
pottery  making  to  the  gallon,  and  such  "  slips  " 
are  employed  in  the  casting  of  pottery-ware  in 
plaster  moulds. 

These  are  all  illustrations  to  show  to  some  extent 
the  position  of  knowledge  relating  to  the  effect  of 
electrolyte?  on  colloidal  suspensions.  It  remained 
for  Count  Schwerin  to  see  the  bearing  of  these  little- 
studied  laws  in  their  commercial  application.  A 
very  brief  history  of  his  work  will  bo  useful  in 
showing  you  how  a  few  accidental  observations 
scientifically  followed  up  have  led  to  developments 
of  the  greatest  technical  importance.  Count 
Schwerin  at  the  University  was  working  on  the 
problem  of  removing  the  musty  products  of 
decomposition  from  albuminous  materials,  and  in 
the  course  of  some  electrical  experiments  noticed 
that  his  colloidal  products  collected  on  the  poles 
which  he  was  employing  in  his  experiments. 

Being  greatly  interested  in  the  problem  of  drying 
peat  he  tried  similar  experiments  on  a  peat  sus- 
pension, and  found  that  the  peat  actually  did 
travel  to  the  anode  and  was  deposited  thereon.  His 
efforts  at  that  time  wore  directed  rather  to  the 
utilisation  of  electro-endosmose  to  the  de-watering 
of  peat,  and  to  justify  this  end  the  peat  magma  was 
1  between  perforated  plates  which  were 
respectively  anode  and  cathode.  On  cutting 
through  the  dried  peat  mass  so  obtained  he  noticed 
that,  although  the  peat  suspension  originally 
employed  had  been  thoroughly  mixed,  nevertheless 
the  section  of  the  dried  peat  showed  layers  parallel 
to  the  anode,  and  he  gathered  from  this  experiment 
that  under  the  influence  of  the  current  the  various 
bodies  in  the  suspension  travelled  with  different 
velocities.  Finding  that  one  of  the  layers  consisted 
largely  of  clay  substance,  the  experiments  were 
trier!  with  a  clay  suspension,  and  it  was  found 
possible  to  deposit  clay  out  of  a  water  suspension 
on  the  anode.  Starting  from  this  basis  the 
"  Osmose  machine  "  was  gradually  developed  (this 
machine  will  be  described  laterV  but  it  was  found 
that  while  one  clay  would  deposit,  another 
apparently  similar  clay  did  not  react.  Much 
experimental     work     led     to     the     discovery     that 


certain  clays  shaken  with  water  have  particles 
which  apparently  carry  no  charge.  The  BSXt 
development  was  to  make  uso  of  the  fact  that  most 
Colloids  can  and  do  adsorb  considerable  quantities 
of  electrolytes  to  which  thej  muj  be  exposed,  and  it 
was  found  that  by  the  addition  of  very  small  traces 
of  suitable  electrolytes  such  as  caustic  soda,  and 
the  like,  the  previously  inert  clays  wero  rendered 
amenable  to  electrical  action.  Even  now  the 
difficulties  wen'  not  overcome,  for  it  was  found  that 
a  lew  clays  wero  still  impossible  of  treatment.  In 
many  cases  this  proved  to  bo  due  to  the  presence  of 
traces  of  divalent  salts  which  wero  soluble  in  water, 
and,  as  has  already  boon  pointed  out,  these  divalent 
and  trivalent  compounds  have  an  extreme  power  of 
neutralising  the  so-called  peptising  action  of  the 
univalent  alkalis,  bringing  about  the  coagulation 
of  the  clay  subsidence  Such  cases  can  only  bo  met 
by  previous  chemical  treatment  directed  to  the 
conversion  of  the  coagulating  electrolytes  into 
insoluble  salts. 

It  is  by  the  utilisation  of  selective  adsorption  and 
by  choosing  diaphragms  of  suitable  polarity  that 
it  has  been  possible  to  separate  from  blood  serum 
the  fibrinogen,  the  euglobulin,  and  other  substances, 
leaving  a  pure  paraglobulin  behind.  The  practical 
application  of  this  discovery  becomes  obvious  when 
we  learn  that  in  the  preparation  of  anti- 
diphtheritic  serum  from  horse  scrum  it  is  possible  to 
separate  an  anti-diphtheritic  product  having  ten 
times  the  strength  of  that  usually  prepared  directly 
from  the  serum.  This  achievement  is  based  not 
only  on  tho  application  of  the  principles  above 
referred  to,  but  on  the  discovery  that  tho  anti-toxin 
in  blood  serum  is  practically  entirely  combined  with 
tho  paraglobulin,  and  that  by  isolating  the  para- 
globulin from  the  anti-diphtheritic  horse  serum  tho 
concentration  for  medical  purposes  is  increased 
manyfold.  Obviously  the  removal  of  large  groups 
of  little-known  and  complex  nitrogenous  substances 
from  the  serum  leaves  a  product  which  is  not  only 
medically  more  active,  but  carries  with  it  a  greatly 
diminished  quantity  of  not  only  inert,  hut  possibly 
harmful  products.  So  much  then  for  the  general 
laws  upon  which  tho  Osmose  process  is  based. 

In  what  follows  reference  will  be  made  to  the 
behaviour  of  a  clay  suspension,  because  clay  is  in 
many  respects  a  typical  colloid  suspensoid,  and  the 
methods  of  dealing  with  clay  have  been  further 
developed  than  any  others.  It  is  found  that  if  one 
part  of  plastic  clay  be  mixed  with  one  part  of  water, 
a  creamy  mass  is  produced.  In  the  case  of  a  very 
plastic  clay,  i.e.,  generally  one  having  very  finely 
divided  particles,  the  mixture  will  be  almost  as 
thick  as  butter,  whereas  with  a  meagre  clay  not 
very  plastic,  such  as  ordinary  china  clay,  the 
mixture  may  be  only  a  thin  cream.  If  to 
these  mixtures  we  add  a  small  amount  of  alkaline 
electrolyte,  say  0'03%  on  tho  weight  of  the  clay,  a 
wonderful  alteration  is  brought  about  in  the 
physical  properties  of  the  mixture.  In  both  cases 
the  buttery  or  creamy  mass  will  become  very  thin 
and  fluid.  The  suspended  colloid  has  been  con- 
verted from  the  gel  condition  into  tho  sol  condition. 
and  now  all  the  particles  are  electrically  charged, 
and  to  a  very  large  extent  have  become  dispersed 
and  are  in  a  much  more  finely  divided  state  than 
was  previously  the  case.  Such  a  dispersed  sus- 
pension is  exceedingly  difficult  to  filter  by  ordinary 
j  means,  but  use  can  he  made  of  the  fact  that  tho 
I  clay  particles  are  charged  and  can  be  deposited  on 
an  electrode  of  suitable  polarity. 

The  anode  of  the  machine  used  is  a  rotaing  drum 
made  of  an  alloy  to  resist  the  corrosive  action, 
j  whereas  the  cathode  consists  of  copper  strips 
placed  round  the  anode,  and  distanced  about  }  in. 
therefrom.  The  bottom  of  the  containing  vessel 
contains  paddles  to  keep  the  clay  in  suspension. 
The  clay  suspension  consists  of  clay  particles  having 
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a  comparatively  strong  negative  charge  and  other 
substances  having  a  very  feeble  negative  or  no 
charge  at  all. 

In  the  electric  field  between  the  cathode  and  the 
anode  the  clay  particles  are  strongly  attracted  to 
the  anode.  The  moment  a  film  of  clay  has  been 
formed  on  the  anode  the  water  contained  therein 
is  violently  ejected  towards  the  cathode,  and  this 
stream  of  water  tends  to  sweep  away  all  but  the 
particles  having  a  high  negative  charge,  which,  in 
spite  of  the  water  current,  are  drawn  to  the  anode. 
The  lantern  slides  show  a  sample  of  raw  clay,  then 
the  impurities  which  settle  out  of  the  clay  after  the 
addition  of  the  electrolytes,  then  the  impurities 
which  are  rejected  by  the  Osmose  machine,  and 
finally  the  clay  as  taken  up  on  the  anode. 

Although  such  a  process  cannot  be  considered  as 
an  ordinary  filtration  process,  nevertheless  it  is, 
inter  alia,  a  process  for  the  continuous  separation  of 
suspended  matter  from  suspending  liquid  with 
simultaneous  partial  drying  of  the  solid  product. 
Obviously  such  a  continuous  process  can  only  be 
employed  where  large  quantities  of  material  have  to 
be  handled,  but  the  same  principle  can  be  embodied 
in  the  Osmose  filter  press,  which  consists  of  an 
ordinary  type  of  press  made  of  insulating  material, 
the  filter  cloths  being  placed  upon  insulated  pieces 
of  conducting  material,  such  as  wire  gauze  or  the 
like.  Into  such  a  chamber  the  clay  suspension  can 
be  passed  under  just  sufficient  pressure  to  ensure 
that  the  chamber  keeps  filled.  Without  the  applica- 
tion of  electricity  under  these  conditions  there  will 
be  no  filtration,  for  the  filter  cloths  would  be  choked 
from  the  first  moment.  By  the  application  of  a 
potential  of  60  volts,  however,  the  water  is  forced 
out  through  the  cathode,  and  a  firm,  hard  cake 
results  very  rapidly,  and  even  in  the  case  of  plastic 
ball  clay  a  3-in.  block  can  be  made  in  an  hour 
containing  less  than  30%  of  water.  It  will  be 
impossible  to  produce  a  3-in.  block  of  ball  clay  in  an 
ordinary  filter  press  with  200  lb.  per  sq.  in.  in  days, 
let  alone  hours. 

The  essential  difference  between  the  Osmose 
machine  and  the  Osmose  filter  press  lies  not  only  in 
the  continuous  action  of  the  Osmose  machine,  but 
in  the  fact  that  the  machine  brings  about  a  certain 
selective  purification  or  separation,  whereas  the 
filter  press  by  its  nature  merely  serves  to  collect  the 
whole  of  the  suspended  product. 


"  Sturgeon  "   Centrifuge  for  Combined  De-water- 
ing of  Solids  and  Clarification  of  Liquors. 

The  tj  pe  of  separator  designed  along  these  lines 
for  combined  de-watering  of  solids  and  clarification 
of  liquors   is   shown   in   the   accompanying   figure, 


THE      "  STURGEON  "       SELF-DISCHARGING 

CENTRIFUGES     FOR    SEPARATING    SOLIDS 

FROM  LIQUIDS. 

BY    R.    A.    STtTRGEON. 

Careful  consideration  of  the  various  attempts 
which  have  been  made  to  construct  a  self-dis- 
charging centrifuge  led  to  the  following  basis  for 
design  being  laid  down  :  — 

(1)  The  surface  liquor  and  the  lightest  portyjn  of 
the  solids  must  be  removed  before  the  main  deposit 
is  discharged. 

(2)  There  must  be  no  attempt  to  overcome,  by 
direct  means,  the  centrifugal  force  of  the  deposit. 
The  only  forces  to  be  overcome  must  be  frictional 
resistances,  while  all  the  main  forces  must  be 
balanced  in  some  way. 

(3)  The  power  for  effecting  the  discharge  must 
be  obtained  through  the  main  drive  to  the  centri- 
fuge, and  must  not  be  dependent  upon  accessory 
machinery. 

(4)  The  effective  volume  of  the  separating 
chamber  must  be  the  maximum  obtainable  for  a 
given  diameter  of  machine. 

Several  attempts  were  made  to  design  a  machine 
to  meet  these  conditions,  but  the  results  were  not 
very  satisfactory  until  the  use  of  the  pressure  pro- 
duced in  a  liquid  by  centrifugal  force  was 
introduced  to  operate  the  discharging  mechanism. 


which  consists  of  two  half-sections — one  through 
the  valves  in  the  top  cover,  and  the  other  through 
the  levers  which  hold  the  bottom  cover  up  to  its 
seating.  The  cylinder,  A,  has  a  fixed  cover,  B,  at 
the  top,  and  a  movable  cover,  c,  at  the  bottom.  The 
movable  cover  is  held  on  its  seat  by  weights  under 
centrifugal  force  acting  through  the  bell-crank 
levers,  D,  which  allow  of  a  limited  lift.  The  piston, 
E,  which  slides  up  and  down  the  shaft,  F,  has  a  large 
hollow  boss, G,  through  which  the  liquid  under  treat- 
ment may  pass  from  the  apertures  in  the  hollow 
shaft.  To  the  boteomt  portion  of  the  boss  is  attached 
a  disc  or  plate,  H,  which  forms  a  joint  with  the  inner 
edge  of  the  movable  bottom  cover.  Attached  to  the 
bottom  cover  are  valve  rods,  k.  When  the  piston 
reaches  its  bottom  position  it  lifts  the  movable 
cover  off  its  seat,  thereby  causing  the  valve  rods 
to  open  the  valves,  L.  The  shaft  is  rotated  by 
means  of  the  pulley,  M,  and,  of  course,  the  cylinder 
and  all  parts  connected  thereto  revolve  with  it. 

The  machine  is  started  and  the  liquid  to  be 
treated  enters  the  machine  through  the  hollow 
shaft,  F.  It  passes  through  the  apertures  into  the 
hollow  boss  of  the  piston  and  thence  into  the 
cylinder.  The  solids  are  deposited  on  the  walls  of 
the  cylinder  as  the  liquid  passes  through,  and  the 
clarified  liquid  is  discharged  over  the  concentric 
weir,  N,  and  into  the  chamber,  o,  whence  it  is 
carried  away  through  the  pipes,  p.  When  it  is 
time  to  discharge  the  deposited  solids  the  supply 
of  liquid  is  cut  off,  and  water  is  admitted  to  the 
top  side  of  the  piston  through  the  pipe,  t. 

As  soon  as  the  piston  commences  to  descend  the 
joint  near  Q  is  broken,  and  the  surplus  liquid  flows 
away  into  the  trough,  r,  and  is  carried  away  by 
the  pipe,  8.  As  the  piston  descends  the  liquid 
continually  overflows  the  weir,  Q,  until  only  solids 
are  left.  These  are  further  squeezed,  and  much  of 
their  accompanying  liquid  is  removed,  flowing  over 
the  weir,  Q-  This  liquid  is  necessarily  very  dirty, 
and  is  kept  separate  from  the  main  effluent,  which 
would  otherwise  be  contaminated.  Finally,  the 
pressure  under  the  piston  becomes  so  great  as  to 
overcome  the  pull  of  the  levers,  D,  and  to  lift  the 
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'")■'■  '  ""■  aolida  arc  discharged  on  th< 
vnlvinn  circular  plate,  tr,  irheacc  thej  are  scraped 
off  by  the  knife,  v,  and  fall  down  the  ohnte  w 
'!"■  cover,  p,  hit.  the  wires,  t,  open,  and  the 
rater  above  the  piston  is  discharged  into  tho 
crougn,  \.  i  nu  discharge  may  be  made  tangentiallv 
in  toe  opposite  direction  to  that  of  rotation,  bo  that 
the  pressure  which  baa  been  imparted  to  the  irater 
W  the  machine  may  to  ■  greal  extent  be  restored 
during  the  discharge.  Thus  the  horse  power  re- 
'i";r.,i  to  effect  the  diaoharge  of  the  solids  is 
reduced  to  ■  minimum. 

As  soon  as  the  pressure  of  the  liquid  falls  suffi- 

■!lv.  tho,  our.  c,  closes,  and  when  all  the  water 

been  discharged   the  machine   is  ready  for  a 

frean  charge  oi  the  liquid  under  treatment     This 

forces  the  piston  up  to  its  top  position,  dosing  the 

valves  i..  and  coming  to  rest  .,n  the  seating?  the 
upward  1'ros.suro  being  sufficient  to  maintain  the 
joint.  The  machine  then  fills  up.  and  the  opera- 
tion proceeds  as  before. 

In  this  type  of  machine  the  effluent  is  dis- 
cnarged  at  the  maximum  distance  from  the  deposit 
and  the  man,  effluent,  the  liquor  squeezed  out  of 
the  solids  daring  discharge,  the  solids,  and  the 
water  used  for  discharging  are  all  passed  into 
separate  compartments. 

A  nmpler  type  of  machine  was  also  described  to 
deal  with  cases  in  which  clarification  of  liquor  is  the 
essential  factor,  the  amount  of  moisture  in  the 
sol.ds  being  of  small  importance;  also  another  type 
of  centrifuge  for  clarification  and  grease  recovery 


THE    SHAHPLES    "  SUPER-CEXTIUFUGE." 

flY    S.    H.    MENZIES. 

The  Sharpies  '' super-centrifuge  "  applies  the 
-tiling  action  of  gravity  highly  intensified  in  two 
classes  of  operation  viz  that  in  which  solids  are 
settled  out  of  hqnids,  which  may  be  terms  '<  clari- 

oriof,,hi4,:,,Ul   $1*   '"   whRh  °,u'   H<""J   Warier 
or  of  higher  specific  gravity  is  settled  apart  from 

another  liquid  of   lower  specific  gravity.     For  the 

termed0. J*  *"  P**',,*3**  latter  operation  w  11  be 
termed      separation." 

With  the  Sharpies  "super-centrifuge,"  the 
actio,,  ,vli,ch  takes  place  in  the  ease  of  «  clarifica! 
t  on      of  a  liquid  from  suspended  solids  is  a  "  sub- 

" tetionT  a       S'mple  and  "0t  in  anv  M,,s"  ;' 

Since  centrifugal  force  varies  directly  with  in- 
crease Of  diameter,  and  as  the  square  of  the  speed 

constru^0".',1'4;  T"trifu^  in  ^««on  has  beln 
constructed  of  tubular  pattern. 

JLh!i  rot:,,ti"«  ">«niber,  or  "bowl."  is  both  rap. 

ent  relv7rd  HZTa*?"  tho  t0p'  h°ln*  SMS 
entirely  free  to  find  its  own  axis.     Bv  these  means 

the  maohin e  is  operated  with  the  minimum  of  wear 
and  tear.  One  main  hall-bearing  constitutes  the 
H'lo  po.nt  „,  the  machine  at  which  friction  has  to 
d  at  k"h  t.CC0Unt-  ™*  d»ve.  arranged  immc- 
ti'e  for  •     li™8'"  beann"   take8  four  alterna- 

fl)  A  pure  belt  drive  from  line  shaft. 

-i,<2).^lre?t  8te,am  drive  °y  meana  of  a  turbine 
wheel  fixed  to  the  tube  or  bowl  spindle. 

mountIfddirCttf1CCtnV  ^iTe'  t«-J  "dividual  motor 
Tnl\    u  u        jhe    centrifuge    body    and    driven    by 

how?^dfend  ,d,er  PUl,ey  °D  *°  *•  head  rf  « 

(li  Direct    electric    drive    in    which    the    motor 
a    nature   is   mounted   on    and   an    integral    part 

hus^m  tSP'mlV  MTh:""-'1  ».ot,on  losses  are 
thus  limited  solely  to  those  of  the  one  ball-bearing 
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"''«''   oair.es    the    rotating   bowl.     A  considerable 

liiis    ui's'tanee  l""M""l'1'""    "I    power    is    effected    in 

At  'he  bottom  oi  the  bowl  a  short  extension  runs 
with  a   definite   permitted  clearance   ...  a   hushed 
„,  I,,,.  jemng  as  a  guide  during  the  running    . 

'"'ll    0i    ,h"    ,'""1'     "'"'"    »"ght    vibration    or 
oseiiianon  may  occur.     The  liqnidto  be  treated* 

s,  ,',  I1';  '  V'""?'1  'I'"  hoUy  '"""•'"  'Ins  xen- 
■ '    th"  '"lul  -'"'-'■   <""lor  greater  or  loss  head 

or  ...  certain  cases  positive  press,,,,,  iU.„irtll     ■'  ; 

y.scos.ty  or  other  coiis.doranoMs  demand  Bettl" 
ment    takes    p|, cvdur.ng  the   Upward   travel  of  the 

bnmd,  which  diachargesat  the  1 the  machine 

through  one  or  two  outlets,  according  as  the  pro- 
cess in  hand  is  that  ot  "  clarification  or  "  aenara. 
t.on.        l„   the   former  case   the   suspended  ao  ids 

normally    are    deposited    on    the    n.s.d,'    wall    of    the 

ube   or   bowl,    and    these   sol.ds   are   intermittently 

removed  from  the  howl  as  and  when  it  becomes  fully 

charged.  »""j 

In  certain  industries  a  large  diameter  and  slow- 
running  centrifuge  may  bo  an  economic  primary 
stag,,     to     the     final     intensive     treatment     in     the 

super-centrifuge."  By  this  means  complete 
clarity  would  be  secured  in  liquors  heavily  charged 
with  solids  which  could  not  otherwise  be  economi- 
cally handled  in  the  "super-centrifuge."  As  an 
alternative  to  this  liquors  high  in  suspended  solid 
content  are  given  a  preliminary  gravity  sedimenta- 
tion before  centrifuging. 

Two  typical  processes  in  connexion  with  "  clarifi- 
cation which  might  be  cited  are  those  of  dry 
cleaners  benzine  recovery  and  the  clarifying  of 
acquer  or  nitrated  cellulose.  In  the  former  we 
nave  an  instance  of  a  heavy  suspended  material  in 
an  extremely  light  liquid,  whilst  in  the  latter  very 
hght  solid  material  is  suspended  in  a  heavy  and 
highly  viscous  liquid. 


The    process  of  centrifugal  clarification  with  continuous  dbchana 
of  solids. 

In  both  cases  in  the  "  super-centrifuge  "  clarifi- 
cation is  complete  and  the  suspended  solids  entirely 
eliminated.     These  two  cases,  however,  afford  good 


232  t 


BRAMWELL.—  DESIGN   OF   MECHANICAL   FILTERS 


[July  31,  1920. 


examples  of  the  manner  in  which  physical  charac- 
teristics affect  capacity  of  the  machine.  In  the 
case  of  benzine  clarification  the  flow  through  a 
Sharpies  "  super-centrifuge  "  can  be  taken  com- 
fortably to  250  galls,  per  hr.,  whilst  in  the  case  of 
the  nitrated  cellulose,  where  the  process  is  one  of 
eliminating  fine  vegetable  fibres  of  cotton  or  pieces 
of  cotton-husk,  the  flow  through  a  Sharpies  machine 
to  secure  the  best  grade  of  lacquer  entirely  free  of 
all  solid  suspension  usually  does  not  exceed  70  to  80 
galls,  per  hr. 

In  one  factory  the  introduction  of  a  Sharpies 
"  super-centrifuge  "  completely  revolutionised  the 
process  of  manufacturing  this  nitrated  cellulose. 
Prior  to  its  installation  the  firm  in  question  found 
it  essential,  in  order  to  maintain  the  high  character 
of  their  output,  to  purchase  only  the  most  expen- 
sive grade  of  cotton  wool,  whilst  after  the  introduc- 
tion of  the  clarifying  process  by  means  of  the 
"  super-centrifuge  "  it  was  unnecessary  to  pay  any 
particular  regard  to  the  grade  of  cotton  which  was 
employed,  since  any  impurities  remaining  after 
nitration  were  easily  and  completely  removed,  and 
the  final  product  still  maintained  at  its  high  excel- 
lence. A  reduction  in  the  contributory  cost  of  this 
raw  material  by  over  50%  was  thus  effected. 

In  the  "  super-centrifuge  "  treatment  of  varnish 
one  of  two  objects  may  be  accomplished.  Where 
ageing  is  not  carried  out  to  any  great  extent  the 
complete  removal  of  all  suspension  which  would  mar 
the  coat  or  settle  in  the  can  is  effected,  and  a  bril- 
liant product  results.  In  the  case  of  varnish  which 
has  to  be  aged,  treatment  by  the  intensive  "  super- 
centrifugal  "  force  will  secure  a  firm,  thin  layer 
of  sediment  not  easily  disturbed  on  decantation,  as 
against  the  bulky  sludge,  which  proves  trouble- 
some by  reason  of  its  ready  disturbance  during 
decantation. 

Where  "  separation,"  as  defined  earlier  in  the 
paper,  is  alone  in  question  two  characteristics  are 
essential  in  the  constituent  liquors,  viz.,  immisci- 
bility  and  difference  of  specific  gravity. 


other  factors,  all  enter  into  the  consideration  of  the 
type  and  design  of  bowl.' 

In  a  number  of  cases  contributory  processes  to  the 
central  function  of  the  "  super-centrifuge  "  have 
been  worked  out  by  careful  test  and  research,  a 
prominent  example  being  the  separation  and  con- 
tinuous discharge  of  amorphous  wax  from  cylinder 
stock.  This  result,  previously  impossible  in  a 
centrifuge,  has  been  achieved  by  carrying  out  the 
entire  process  at  a  very  low  temperature  and 
employing  a  carrier  liquid  immiscible  with  the  oil 
and  of  greater  specific  gravity  than  the  heavy  wax, 
upon  which  the  wax  is  floated  off  in  a  continuous 
discharge.  The  diagram  of  action  in  the  super- 
centrifuge  shows  very  clearly  what  happens  in  the 
bowl. 

The  laboratory  machine  (see  fig.)  is  a  still 
further  development  of  the  sacrifice  of  diameter  to 
revolutions,  and  emphasises  the  resultant  gain 
mentioned  at  the  outset,  since  in  the  commercial 
or  full-sized  Sharpies  super-centrifuge  a  separating 
force  is  developed  at  17,000  r.p.m.  of  16,950  times 
that  of  gravity,  whilst  in  the  laboratory  machine  a 
force  over  40,000  times  that  of  gravity  is  developed, 
and  a  means  for  effecting  hitherto  impossible 
separations,  as  also  for  facilitating  qualitative  and 
quantitative  physical  analyses,  is  afforded. 

The  opportunities  presented  by  the  machine 
include  such  processes  as  the  separation  of  finely- 
divided  wax  from  an  alcoholic  solution  of  shellac; 
the  separation  of  bacteria  from  serums,  for  which 
the  machine  found  a  wide  use  during  the  recent 
war;  separation  of  pigment  from  paint  and  enamel, 
and  quantitative  analysis  of  these. 

Many  complete  processes  have  been  worked  out 
in  which  the  super-centrifuge  itself  constitutes  but 
one  feature;  amongst  these  may  be  mentioned  the 
recovery  of  neutral  wool  fat  from  scouring  effluent ; 
the  separation  of  vegetable  oils  from  soap  stock ; 
the  dehydration  of  water-gas  tar;  clarification  of 
glue  and  of  nitrocellulose  liquors,  and  the  separa- 
tion of  wax  from  mineral  oil  as  before  mentioned. 

As  an  illustration  of  the  action  of  the  super- 
centrifugal  force  upon  serum,  a  sample  submitted 
for  treatment  from  which  all  the  corpuscles  had 
been  previously  filtered  off.  and  which  appeared 
absolutely  free  of  suspended  matter  clogged  a 
Berkefeld  filter  after  passing  200  c.c.  Treatment 
through  the  super-centrifuge  eliminated  the 
bacteria  thus  evidenced  to  the  extent  that  20  litres 
did  not  clog  the  same  Berkefeld  filter. 
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The  Sharpies  super  centrifuge,  laboratory  type,  turbine  driven. 

Specific     gravity,     viscosity     and     the     globule 
character  (in   the  case  of   fine   emulsions),   besides 


The  principal  difference  in  filtration  with 
mechanical  filter  and  the  slow  sand-bed  is  in 
speed  of  filtering.  In  the  mechanical  filter  this 
speed  is  approximately  40  times  that  of  the  slow 
sand  bed,  consequently  the  mechanical  filters  are 
often  termed  rapid  filters  to  distinguish  them  from 
slow  sand  beds. 

In  the  slow  sand  bed  the  straining  action  is  con- 
fined almost  entirely  to  a  thin  top  layer  of  the  filter- 
ing material,  whereas  in  the  rapid  filter  the  whole 
depth  of  bed  is  made  use  of  before  the  filter  is 
thrown  out  of  action  for  the  cleaning  process. 

Slow  sand  beds  generally  work  for  months  with- 
out scraping,  but  the  rapid  mechanical  filters  are 
usually  designed  so  that  the  cleansing  process  is 
carried  out  in  the  case  of  waterworks  once  per  24 
hours,  or  sometimes  once  every  12  hours,  and  in 
the  case  of  filters  for  industrial  purposes  once  per 
working  day,  or  in  some  cases  once  every  6  hours. 

The  usual  speed  of  filtration  for  slow  sand  beds 
is  approximately  2\  galls,  per  sq.  ft.  of  superficial 
area,  whereas  the  most  economical  and  satisfactory 
speed  for  design  of  mechanical  rapid  filters  is 
100    galls,    per    sq.    ft.    when    dealing    with    the 
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purification  of  ordinary  average  waters  met   with 
With    a    bettor   class   of    water    this  speed   can    be 
ummimil    90    .    and    it    is    not    nneommon,    but 

cannot  be  r.  .  onion -nded,  to  have  filters  that  are 
being  cleansed  urn  6  boors  working  at  a  speed  of 
14"  galls.  pe»  so,,  it.    When  the  water  to  bo  purified 

is  \erv  good,  anil  requires  very  little  chemical 
treatment,  the  ipood  ot  filtration  can  bo  increased 
two  or  three  Uiui's.  bill  it  is  rare  that  such  waters 
ire  nut  with  except  under  exceptional  circum- 
stances. 

Slow  sand  beds  are  much  more  sensitive  to 
choking  than  rapid  filters,  since  the  straining 
HI  lion  in  the  former  is  confined  to  a  very  thin  la\.  i- 
of  filtering  material.  With  rapid  niters  agitation  of 
the  surface  of  the  filter  bed  is  often  advantageous. 
In  order  to  obtain  the  best  results  from  rapid  filters 

chemical  and  coagulant  treatment  must  be  used. 

Pro!  "I"'  sufficient  tune  is  given  for  storage  and  for 
the  chemical  action,  precipitation,  and  sedimenta- 
tion to  take  place,  there  is  no  Deed  For  filtration. 

In  our  days,  however,  it  is  a  mistake  to  build 
buga  i  ior  the  purpose  of  storing  water  to 

obtain  purification  when  this  purification  can  be 
achieved  bj  quite  ■  short  storage  and  rapid  filtra- 
tion, for  instead  of  months  of  time  for  the  process 
only  hours  are  required  with  subsequent  rapid  fil- 
tration. It  is  entirely  wrong,  however,  to  depend 
too  much  for  purification  on  chemical  treatment. 
Want  of  filtration  or  inefficient  filtration  often 
mean-  overdosing  with  a  germicide  to  obtain  the 
necessary   result. 

The  cleansing  of  the  filter  bed  is  a  very  important 
operation.  At  every  periodic  cleansing  of  a 
mechanical  filter  the  whole  bed  should  be  disturbed 
and  uniformly  agitated  and  cleansed  from  top  to 
bottom.  In  all  mechanical  filters,  with  one 
exception,  this  is  effected  by  a  voluminous  re- 
verse flow  of  water,  which  lifts  and  eases  the  bed 
the  agitating  devices  operate.  The  excep- 
tion is  the  filter  working  on  the  "  turn-over  "  prin- 
ciple, in  which  the  whole  chamber  is  made  to  revolve 
slowly. 

In  all  the  other  filters  the  reverse  flow  has  to  be 
concentrated  by  means  of  restricted  orifices,  and 
without  such  reverse  flow  under  a  considerable 
pressure  cleansing  cannot  be  efficiently  effected. 
In  the  case  of  air  or  steam  injectors  it  has  been 
found  that  a  reverse  flow  of  air  or  steam  through 
the  bed  is  useless  without  a  voluminous  supply  of 
water. 

In  the  "  turn-over  "  filter,  by  revolving  the  whole 
of  the  filter  chamber  to  upset  the  whole  filtering 
material  only  a  comparatively  slight  reverse  flow  of 
water  is  necessary  to  wash  the  impurities  to  the 
surface  of  the  bed.  The  following  are  features 
affecting  the  efficiency  of  cleansing,  for  it  cannot  be 
disputed  that  the  method  adopted  for  the  cleansing 
is  really  the  crucial  feature  in  the  mechanical  filter. 
With  the  "turn-over  "  principle  there  are  no  nozzles 
in  the  bottom  of  the  filter.  The  bed  rests  merely  on 
a  double  thickness  of  perforated  plates  with  holes 
superposing,  having  sandwiched  in  between  them  a 
fine  mesh  of  strong  copper  or  bronze  gauze.  The 
area,  therefore,  through  the  bottom  is  nearly  equal 
to  the  area  through  the  perforated  plates,  and  is 
very  large.  The  gauze  is  well  supported,  and  only 
exposed  in  the  perforations,  which  are  half  an  inch 
diameter.  There  is,  therefore,  no  restriction  to  the 
passage  of  water,  and  practically  no  loss  of  head 
from  this  cause. 

In  rapid  filters  using  chemical  coagulant  treat- 
ment the  minimum  depth  of  bed  of  one  grade 
should  not  be  less  in  the  smallest  sizes  than  2  ft., 
and  in  large  waterworks  filters  it  should  bo  from 
2  ft.  6  in.  to  3  ft. 

The  best  tillering  material  is  undoubtedly 
crushed  quartz,  because  it  is  hard  and  sharp  and 
less  liable  to  trituration,  and  is  practically  non- 
absorbent.     Natural  sand  gives  the  same  filtering 


efficiency,  but  it  does  not  clean  quite  so  well  owing 
to  its  rounded  particles,  neither  does  it  pack  so 
well.  It  is  absorbent,  and  most  of  it  is  composed 
of  a  soft,  tnturable  material.  Quartz  is,  however, 
very  expensive  and  difficult  to  procure  at  the 
prosent  time. 

All  material,  whether  mechanically  crushed  or 
natural,  should  bo  freo  from  dust  or  very  fine 
particles,  and  should,  therefore,  bo  riddled.  The 
grado  of  filtering  material  should,  of  course,  be 
made  as  uniform  as  it  is  possible  to  obtain,  but  in 
practice  absolute  uniformity  cannot  bo  expected; 
therefore,  a  system  ol  I  leansing  which  necessitates 
a  reverse  flow  of  water  at  such  a  high  head  and  of 
SO  groat  a  volume  that  it  throws  the  finer  particles 
of  the  filtering  material  to  tho  surface  is  distinctly 
at  a  disadvantage. 

Tho  design  of  tho  "  turn-over  "  filter  was  tho 
outcome  of  trouble  experienced  in  imperfect 
cleansing  of  the  bed  in  Reeves'  filters  when  dealing 
with  a  very  bad  water  to  be  used  for  industrial 
purposes,  especially  water  containing  colloid 
matter,  of  which  most  rivers  contain  a  certain 
proportion,  and  which  is  most  difficult  to  deal 
with.  1'nless  the  bed  is  disturbed  in  every  portion 
at  each  periodic  cleansing  the  tendency  is  for  the 
portions  imperfectly  cleansed  to  become  gummed' 
up  in  such  a  manner  that  the  means  provided  for 
agitation,  in  order  to  loosen  and  wash  out  tho  im- 
purities, are  insufficient.  Rakes  could  not  reach 
all  the  parts  of  the  filter  bed.  The  result  of  this 
experience  was  that  the  "  turn-over  "  principle 
was  thought  of,  and  the  very  first  filter  installed 
is  still  successfully  at  work  to-day. 

The  sides  of  the  chamber  in  the  "  turn-over  " 
filter  are  curved  or  spherical,  and  have  the  same 
beneficial  packing  effect  that  cone  sides  have.  The 
life  of  the  copper  gauze  on  which  the  filtering 
material  rests  averages  five  or  sjx  years.  It 
costs  only  a  few  pounds  to  replace,  and  the  work 
of  replacing  can  be  executed  very  quickly  by  turn- 
ing the  filter  on  its  side,  fixing  one  half  in  at  a 
time  without  removing  the  filtering  material.  The 
bottom  and  gau/.e  can  also  be  washed  with  a  hose 
at  any  time  and  inspected  without  removing  the 
filtering  material. 

There  is  practically  no  loss  of  filtering  material 
in  the  cleansing  of  the  "  turn-over  "  filter,  because, 
unlike  other  filters  in  which  the  wash-water  is  being 
discharged  at  the  same  time  as  it  is  being  allowed 
to  flow  into  the  filter  chamber,  the  filter  iB 
specially  arranged  so  that  it  is  impossible  to  inject 
and  eject  the  wash-water  from  the  chamber  at  the 
same  time.  By  this  arrangement  it  is  possible  to 
place  the  discharge  opening  for  the  dirty  wash- 
water  close  down  to  the  surface  of  the  bed,  and, 
therefore,  get  rid  of  the  dirt  more  thoroughly  and 
rapidly  by  siphoning  action. 


Mr.  K.  A.  Ai.liott  read  a  long  paper  on  "  Plate 
and  Plate  Frame  Filter  Presses,"  which  will  be 
printed  in  a  subsequent  issue  of  the  Journal.  An 
abstract  of  Mr.  W.  J.  Gee's  paper,  "  A  New  Process, 
of  Centrifugal  Filtration,"  will  also  appear  later. 


ANNUAL    DINNER. 

The  annual  dinner  of  the  Society  was  held  in 
the  King's  Hall,  Armstrong  College,  Newcastle,  on 
Wednesday  evening,  Professor  Henry  Louis  pre- 
siding. 

After  the  usual  loyal  toast  had  been  honoured, 
Mr.  Francis  Priestman,  Chairman  of  the  Ashing- 
ton  Coal  Company,  Ltd.,  proposed  "  The  Society  of 
Chemical  Industry."  As  a  commercial  man  he  was 
glad   to  say  that  he  recognised  what  a  groat  deal 
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depended  upon  such  a  Society  as  theirs.  The  coal 
trade  was  indebted  to  the  chemist  for  a  great  deal 
in  the  way  of  fuel  saving.  He  recalled  how  at  his 
by-product  works  the  German  chemists  had  been 
replaced  by  British  at  the  earliest  possible  moment, 
and  the  results  had  been  equal  to,  and  often  better, 
than  those  obtained  when  Germans  had  been  em- 
ployed. The  Society  had  since  its  inception 
done  most  valuable  work  both  in  disseminating 
knowledge  and  in  bringing  together  a  large  number 
of  scientific  people ;  such  gatherings  were  bound 
to  be  of  benefit  to  the  nation.  He  concluded  by 
hoping  that  the  good  work  of  the  Society  would 
continue,  and  that  the  membership  would  increase 
and  the  Society  generally  become  very  prosperous. 
He  coupled  the  names  of  the  President  and  Prof. 
Louis  with  the  toast. 

Prof.  Louis,  replying  to  the  toast,  thanked  Mr. 
Priestman  on  behalf  of  the  Society,  the  President, 
and  himself.  Most  of  them  were  aware  of  the  reason 
why  he  was  presiding  that  evening.  It  was  directly 
due  to  the  effects  of  war  stress  on  their  President. 
Owing  to  his  strenuous  exertions  on  behalf  of  the 
nation  Mr.  John  Gray  was  not  able  to  be  with  them 
that  night.  His  name  was  not  widely  known.  He 
was  one  of  those  who  had  worked  quietly,  steadily, 
and  unostentatiously,  but  without  him  and  men 
like  him  the  country  would  have  been  at  a  sorry 
pass  to-day.  Mr.  Priestman  had  indicated  that  at 
last  the  British  chemist  had  come  into  his  own. 
If  there  were  such  a  thing  as  a  bright  spot  in  the 
war  it  was  that  their  industry  and  chemists  had  at 
last  received  national  recognition.  The  academic 
chemist  had  been  brought  to  apply  his  knowledge 
to  factory  work,  with  what  great  results  they 
knew.  They  had  succeeded  in  bridging  over  the  gulf 
between  abysmal  ignorance  on  the  one  side  and 
esoteric  erudition  on  the  other.  Still,  scientists  and 
teachers  of  science  did  not  appear  to  have  got  that 
recognition  from  the  leaders  of  the  nation  that 
they  were  entitled  to;  they  had  received  less  than 
any  other  class  from  the  State.  He  could  wish  that 
the  Government  was  more  fully  alive  to  the  im- 
portance of  sustaining  the  scientific  life  of  the 
community.  It  was  obvious  that  so  long  as  the 
purse  strings  of  the  nation  were  held  by  the 
politicians  there  would  be  little  improvement.  The 
politician  and  the  scientist  could  never  have  very 
much  in  common.  Their  points  of  view  were  entirely 
different.  After  all,  the  principal  task  of  the 
scientist  was  the  search  for  truth.  He  did  not  think 
anyone  would  accuse  politicians  of  wasting  too  much 
time  in  that  quest,  and  it  was  natural  to  suppose 
that  politicians  did  not  see  much  use  in  the  men 
who  followed  the  practice  of  not  only  looking  for 
facts  but  even  publishing  them !  Their  Society 
was  in  a  flourishing  condition,  and  its  membership 
was  increasing  steadily :  with  its  5700  members  it 
was  one  of  the  leading  technical  societies  in  the 
country.  Obviously,  the  success  of  the  Society  was 
bound  up  in  the  success  of  the  chemical  industry. 
AVhen  he  had  addressed  them  a  year  ago,  in  the 
first  flush  of  victory,  he  had  looked  forward  to  a 
time  of  peace  which  would  enable  them  to  repair 
the  ravages  of  war.  He  was  afraid  those  hopes 
had  been  disappointed.  They  were  still  looking 
for  a  true  peace  which  would  enable  them  to  put 
aside  all  thought  of  discord  and  get  on  with  their 
various  tasks.  During  the  war,  in  one  respect, 
the  task  had  teen  simple — they  had  had  one  com- 
mon object  in  view,  and  the  nation  as  a  whole  had 
worked  together.  It  seemed  that  the  common  bond 
had  now  loosened,  and  men  were  pulling  in  different 
directions.  Instead  of  patriotism  they  saw  the 
discord  of  selfishness.  Such  a  state  of  affairs  was 
bound  to  react  unfavourably  on  all  industries.  The 
time  of  false  prosperity  would  cease,  and  the 
chemical  industry  was  bound  to  feel  the  effects  of 
the  position  more  than  any  other.  The  chemical 
industry  was  a  key  industry  in  only  a  limited  sense. 


It  certainly  held  the  key  that  unlocked  the  door 
to  failure,  but  it  was  by  no  means  certain  that  it 
held  the  key  that  opened  the  door  to  success.  The 
road  to  prosperity  in  this  country  lay  through  the 
heavy  key  industries — coal  and  iron — but  the  road 
to  disaster  might  come  through  the  neglect  of  the 
chemical  industry.  Dark  as  the  immediate  future 
might  be,  and  he  believed  there  were  dark  days 
before  them,  he  did  not  despair  of  the  future.  He 
had  always  a  belief  in  the  sound  common-sense  of 
t^c  average  British  citizen.  When  they  did  get 
ha.  k  to  habits  of  steady  work  he  believed  they 
woulu  find  tb.it  the  chemical  industry  had  played 
its  full  part  with  the  other  industries  in  re- 
establishing prosperity,  and  the  prosperity  of  the 
chemical  industry  meant  also  that  of  their  own 
Society. 

Dr.  E.  F.  Armstrong  proposed  the  toast  "  Arm- 
strong College,"  coupling  with  it  the  name  of  Sir 
Theodore  Morison,  K.C.M.G.,  K.C.S.I.,  D.C.L. 
Armstrong  College  was  the  centre  of  learning  in 
that  great  city,  the  centre  of  thought;  a  centre 
whose  influence  was  perhaps  unseen,  but  it  certainly 
pervaded  the  whole  county  of  Northumberland. 
Referring  to  the  growing  recognition  of  the 
chemist,  he  said  it  behoved  them  to  rebel  against 
the  label  of  "stinks"  which  had  clung  to  the 
science  for  so  long.  He  put  forward  a  plea  for 
associating  the  science  with  colour.  In  the  attempt 
to  create  a  great  dye  industry  he  thought  the 
association  of  the  industry  with  colour  was  very 
appropriate.  In  proposing  the  toast  of  that  College 
he  would  like  them  to  remember  the  great  men  it 
would  assuredly  turn  out — men  who  would  take  up 
their  work  quietly  and  without  seeking  public 
advertisement.  He  would  like  them  to  cultivate 
the  virtues  of  efficiency  and  tolerance  and  to  adopt 
as  their  watchword  the  lines — 

"  To  set  the  cause  above  renown; 
To  love  the  game  beyond  the  prize." 

Sir  Theodore  Morison,  replying  to  the  toast, 
said  that  Armstrong  College  had  been  connected 
with  the  Society  of  Chemical  Industry  for  many 
years.  It  was  the  third  time  they  had  visited 
Newcastle,  and  he  was  glad  to  see  that  each  time 
they  came  they  had  been  associated  with  the  Col- 
lege. The  local  section  of  the  Society  had  also 
worked  in  intimate  association  with  the  College, 
to  the  great  benefit  of  the  College.  The  visit  of 
such  a  Society  to  the  College  made  them  realise 
the  enormous  opportunities  of  work  which  were 
opening  out  to  modern  provincial  universities;  it 
was  those  visits  of  practical  men  engaged  in  practi- 
cal work  which  took  away  from  the  provincial  col- 
lege that  reproach  of  esoteric  learning.  He  felt 
that  it  was  by  the  connexion  of  the  learning  of  the 
universities  with  the  practical  work  of  the  world 
that  the  distinctive  characteristics  of  the  new 
universities  would  be  founded.  He  thought 
they  would  always  have  a  special  advantage  that 
the  older  universities  could  not  have,  and  that 
was  in  living  in  close  association  with  practical  men 
engaged  in  industry.  The  occasions  and  oppor- 
tunities for  work  were  not  only  national,  but  in- 
ternational. He  advocated  the  interchange  of 
students  between  French  and  English  colleges,  be- 
lieving that  a  real  Entente  was  only  possible  by 
individuals  of  both  countries  getting  to  know  each 
other  better.  That  interchange  of  pupils  was  a 
very  definite  work  for  the  universities. 

Col.  W.  C.  Blackett  proposed  the  toast,  "  The 
City  of  Newcastle,"  in  a  humorous  speech.  As  a 
Durham  man  he  was  glad  to  pay  homage  to  New- 
castle as  a  centre  of  learning.  What  training 
he  had  got  for  his  profession  as  a  mining  engineer 
had  largely  been  obtained  from  the  professors  and 
the  technical  societies  of  Newcastle. 
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Walter  Lee,  .I.P.i.  m  reply  to  the  toast,  -.nil  that 
tu  welcome  such  a  Ba  i<  t>  ss  theirs  luul  given  him 
exceptional  pleasure.  He  realised,  though  not  u 
riiiiiiisi,  boa  Important  the  tihanrirrl  industry  was 
!••  -Hi  li  an  area  ss  the  counties  of  Northumberland 

and   Dor  ham.     Be  bad  learned  at thing  of  the 

great  achievement*  ol  1 1 1*-  industrial  chemist  in  the 
realms  of  by-product  coking,  and  he  was  beginning 
to  realise  how  greatly  bis  district  had  benefited  from 
the  efforts  of  scientific  men. 

Siu  \\M  .1  Pom  (President-elect),  proposing  the 
toast  of  "Kindred  Societies,"  coupled  with  the 
Societe*  de  Chimia  [ndnetnelle  and  M.  Paul 
Keatner.  said  that  the  toast  introdooed  ■  large 
subject   because  the  Society  of  Chemical   Industry 

i  lanmd  kinship  with  all  associations  which  had  lot 

th.  ir  object  tin-  advancement  of  science  and 
technology.  Ho  would  therefore  confine  his  re- 
in uks  to  tli«>  youngest  of  the  sister-societies.  The 
French  Society  »i  Chemical  Industry  was  not  yet 

two  years  old,  tint,  during  that  brief  period,  it  had 
given  evidence  of  remarkable  vivacity,  and  had 
already   taken  a  high   position   among  the  scientific 

societies  of  the  world.    The  French  Society  had.  of 

loarsc,  to  some  extent  modelled  its  procedure  upon 
that  ol  OUT  own;  hut.  at  the  same  time,  it  had  in- 
troduced certain  novelties  of  method  which  were 
worth}  of  their  most  serious  consideration.  The 
monthly  Journal  of  the  French  Society  of  Chemical 
industry  was  a  literary  production,  and  its  con- 
tents ex  hihi  ted  all  that  precision  and  all  that  genius 
for  expression  so  characteristic  of  our  neighbours 
across  the  Channel  :  each  number  contained  at  least 
one  article  which  dealt  comprehensively  with  some 
great  chemical  question  of  industrial  or  economic 
importance.  In  spite  of  the  recognised  value  of  our 
English  journal  we  could  not  but  admit  that  we  had 
much  to  learn  in  the  art  of  presentation  of  im- 
portant matter  from  the  official  organ  of  our  French 
colleagues.  One  other  point  was  perhaps  of  im- 
portance. During  numerous  recent  visits  to  France 
he  had  occasion  to  observe  that  the  Journal  of  the 
French  Society  of  Chemical  Industry  was  on  salo 
at  the  railway  bookstalls;  that,  together  with  the 
very  large  amount  of  lucrative  advertisement 
matter  contained  in  the  French  journal,  should 
attract  the  earnest  attention  of  those  who  devoted 
themselves,  so  much  to  our  advantage,  to  the 
finance  of  our  Society.  No  mention  of  the  French 
Society  of  Chemical  Industry  could  be  dissociated 
from  the  name  of  the  man  who  had  founded  that 
Society,  whose  initiative  and  genius  had  directed 
its  early  policy,  whose  organising  ability  had 
enabled  him  to  gather  together  a  band  of  col- 
laborators who  had  made  the  new  French  Journal 
•  lie  of  the  ornaments  of  modern  scientific  literature, 
and  who  had  been,  in  fact,  the  only  possible  first 
President  of  the  young  Society.  Monsieur  Paul 
Der  was  known  to  all  as  one  of  those  great 
chemical  technologists  who  had  arisen  from  time 
to  time,  each  of  whom  had,  in  his  own  unique 
fashion,  assisted  in  establishing  the  chemical  in- 
in  its  present  commanding  position;  his 
inn  ntions.  and  the  driving  force  with  which  he  had 
vitalised  those  inventions  and  made  them  powerful 
agents  in  the  amelioration  of  many  of  the  condi- 
tion- of  life,  had  made  the  name  of  the  first  Pre- 
sident of  the  French  Society  of  Chemical  Industry 
a  household  word  in  the  scientific  community  of 
every  civilised  country.  He  might  speak  at  length 
on  this  theme,  but  actions  spoke  louder  than  words, 
and  our  Society,  in  conferring  its  medal  on  M. 
Keetner,  had  proclaimed  more  forcibly  than  he 
could  ever  hope  to  do  the  position  which  this  great 
Frenchman  bad  gained  for  himself  as  a  pioneer  in 
one  of  the  most  rapidly  expanding  branches  of  pro- 
ductive activity.  In  drinking  to  the  success  of  the 
French  Society  of  Chemical  Industry  and  to  the 
health  of  its  first  President,  he  should  carry  every- 


present  with  him  in  expressing  an  honest  desire 

tor  the  establishment  ol  a  closer  relationship  be- 
tween their  two  societies;  each  ol  our  nations  had 
much  to  gam  from  a  more  intimate  alliance  of  this 
kind.  The  casual  observer  might  posaibh  at  first 
sight  think  it  remarkable  that  so  muon  existed 
m  common  between  the  most  exclusive  oi 
the  Anglo-Saxon  races,  ourselves,  and  the 
French  nation,  which  represented  tin'  i  ex- 
quisite   and    tin-    most    artistic  'ally-mini  led    product 

oi  the  old  Latin  civilisation,    lie  was  sure,  however, 

that  it  M.  Kestiier  did  h i in  the  honour  of  replying 
to   these  few   words,    they    would   carry   away   the 

conviction  that  his  ideals  in  lite  were  identical  with 
our  own.  The  events  of  the  last  six  years  had 
proved  to  demonstration  that  Fiance  and  Great 
Britain  vyere  one  and  indivisible  in  their  conception 
of  the  aims,  the  destinies,  and  the  honour  of  the 
human  race.  He  desiiecl  to  propose  lie-  toast  ol 
•'  Kindred  Societies,"  coupling  the  toast  with  the 
name  of  M.  Paul  Kestner.  President  of  the  French 
Society  of  Chemical  Industry. 

M  Kkstnkk  replied  as  follows: — "I  have  the 
pleasant  task  to  reply  in  the  name  of  Kindred 
Societies.  It  is  the  youngest  of  these  Societi.  I 
am  representing  here;  it  is  also,  I  feel  sure,  the  one 
which  is  nearest  to  your  hearts.  Established  during 
the  war,  when  the  French  and  English  were 
bidthers-in-arms  on  the  battlefield,  it  has  been 
Created  in  a  pure  spirit  of  brotherhood.  Hut  the 
sentiments  which  link  us  to  your  Society  are  at  the 
same  time  filial.  We  always  consider  our  Society 
as  a  daughter  of  yours.  We  wish  it  to  be  a  daughter 
of  which  you  will  always  be  proud,  and  this  will  be 
our  powerful  stimulus  for  the  future.  This  meeting 
comes  on  tho  morrow  of  the  day  when  the  Inter- 
national Union  of  Associations  of  Pure  and  Applied 
Chemistry  has  been  definitely  consecrated,  in  a 
grandiose  frame  in  magnificent  receptions,  in 
Rome.  The  new  Federation  replaces  the  Union 
which  existed  before  the  war,  and  in  which  tho 
different  nations  were  represented  only  by  their 
associations  of  pure  chemistry.  The  fact  that  offi- 
cially there  is  henceforward  but  one  chemistry,  that 
all  associations  of  pure  and  applied  chemistry  are 
united  in  indissoluble  links  represents  an  event  of 
incalculable  importance.  Certainly  there  has  never 
been  any  need  to  plead  the  necessity  of  such  fusion 
among  us.  Has  not  the  Society  of  Chemical  In- 
dustry in  the  past  impartially  chosen  its  presidents 
within  the  scientific  glories  and  within  the  glories 
of  the  great  English  chemical  industry  ?  Is  not  its 
present  President,  Sir  William  Pope,  illustrious 
scientist,  succeeding  a  great  technologist,  John 
Gray?  If  there  have  been  water-tight  compart- 
ments between  the  associations  of  pure  chemistry 
and  of  applied  chemistry  there  has  never  lieen  any 
partition  between  the  two  chemistries,  as  there 
exists  only  one.  If  there  have  been  some  misunder- 
standings sometimes  our  associations  of  applied 
chemistry  have  immediately  set  to  work  to  dissipate 
them.  We  look  upon  our  scientists  as  our  chiefs. 
our  masters;  we  venerate  them,  and  our  duty  will 
always  be  to  honour  and  help  them  under  any  cir- 
cumstances. Gentlemen,  during  the  journey  I  have 
just  made  in  Italy  in  company  with  Sir  William 
Pope,  in  witnessing  this  complete  harmony  between 
our  Societies,  this  full  and  hearty  agreement  be- 
tween the  chemists  of  the  nations  represented,  I 
could  not  fail  to  observe  from  the  newspapers  that 
there  is  in  Italy  an  uneasiness — that  public  opinion 
expresses  reproaches  against  the  Allies.  What  is 
the  cause  of  this  uneasiness?  In  the  great  common 
enterprise  of  entente  and  of  increasing  intimacy 
between  the  Allied  nations  it  seems  that  there  are 
two  distinct  planes  of  thought  which  run  parallel. 
Tlie  tirst  plane  is  that  of  the  diplomats,  on  whom 
devolves  the  burden  to  take  decisions,  the  con- 
sequences of  which  are  incalculable.  The  second 
plane  is  that  of  associations  of  scientists,  thinkers, 
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economists,  and  manufacturers,  who  are  so  much  in- 
terested in  instituting  firm  relations  between 
country  and  country.  Since  the  Armistice  the  great 
international  problems  have  been  dealt  with  by  the 
diplomats,  nearly  always  without  any  knowledge  of 
the  public,  although  each  one  of  us  assumes  a  part 
of  the  responsibility  of  their  decisions,  and  each  of 
us  has  to  bear  the  consequences.  Yet  the  people  of 
these  nations  as  a  whole  and  individually  know 
nothing  about  these  conflicts  of  interest,  nothing 
of  the  solutions  which  are  proposed  or  adopted, 
and  those  here  are  ignorant  of  the  consequences 
these  solutions  may  bring  on  the  friendly  relations 
of  people  to  people  and  individual  to  individual. 
Less  than  ten  years  ago  a  French  writer  wrote  about 
England,  for  the  use  of  his  fellow-countrymen,  a 
book  entitled  "  I 'He  Inconnue."  For  many  French- 
men England  is  an  unknown  island,  at  least  un- 
known in  regard  to  that  which  is  essential  in  the 
political,  economical,  social,  and  religious  life  of 
England.  Without  doubt  the  English  have  come  to 
know  France  a  little  better  since  the  war.  But 
even  to  the  English  recently  fighting  in  France 
there  remains  much  to  learn  about  our  country,  our 
ways,  and  our  common  aspirations.  It  is  Societies 
such  as  ours,  our  Unions  of  Societies,  that  must 
establish  from  people  to  people  throughout  the 
civilized  world  collective  and  individual  relation- 
ships which,  if  they  are  not  able  to  prevent  the 
mistakes  that  the  diplomats  sometimes  commit,  at 
least  correct  them  and  partially  neutralise  their 
consequences,  through  the  fact  that  they  establish 
permanent  links  of  brotherhood.  The  Union  of 
Associations  of  pure  and  applied  chemistry  in  a 
single  body  has  created  to  this  end  a  remarkable  and 
efficacious*  instrument.  Let  us  hope  that  it  will 
serve  as  a  model  to  other  Unions,  which  will  be 
formed  in  other  domains.  The  scientists,  the 
thinkers,  the  economists  and  the  manufacturers  will 
in  such  Unions  be  united  and  the  result  will  be  a 
deeper  knowledge  of  each  nation's  qualities,  and 
therefore  a  reciprocal  esteem,  which  will  dissipate 
misundertanding.  Sir  William  Pope,  your  inter- 
est in  the  Societe  de  Chimie  Industrielle,  and  the 
friendship  with  which  you  have  hononured  me, 
have  transformed  the  present  toast  into  one  of 
the  Societe  de  Chimie  Industrielle  and  of  its  Pre- 
dent.  In  the  name  of  that  society,  and  on  my  own 
behalf,  I  thank  you  most  cordially,  and  join  with 
you  in  the  earnest  desire  for  the  more  and  more 
intimate  union  of  associations  of  chemistry,  and 
particularly  for  the  complete  and  indissoluble  union 
of  the  French  and  English  societies. 


London   Section. 


VISITS  TO  WORKS,  EXCURSIONS,  ETC. 
On  Wednesday  afternoon  and  Thursday  parties 
of  members  visited  the  works  of  the  following :  — 
Tharsis  Copper  and  Sulphur  Co.,  Palmers'  Iron  and 
Shipbuilding  Co.,  Swan,  Hunter  and  Wigham 
Richardson,  Ashington  Colliery,  John  Bowes  and 
Partners,  Newcastle  Alloy  Co.,  Newcastle  Breweries, 
and  Cookson  and  Co. 

On  Thursday  evening  a  Conversazione  was  held 
at  Armstrong  College  by  invitation  of  the  New- 
castle Section. 

Friday  was  devoted  to  a  whole-day  motor  excur- 
sion up  the  Derwent  Valley  to  Blanchland,  thence 
to  the  Tyne  Valley  and  Roman  station  at  the 
Chesters,  returning  along  the  Roman  Wall. 


EXHIBITION. 

During  the  week  there  was  an  interesting  ex- 
hibition in  Armstrong  College  of  chemical  and 
metallurgical  products,  apparatus,  etc.,  mostly  of 
local  manufacture. 


Meeting  held  at  Burlington  House  on  May  3,  1920. 


MR.   JULIAN  L.    BAKER  IN  THE  CHAIR. 


THE  THEORY  OF  GAS  SCRUBBING  TOWERS 
WITH  INTERNAL  PACKING. 

BY  F.    G.   DONNAN  AND  IRVINE  MASSON. 

The  object  of  this  paper  is  to  obtain  as  simply 
as  possible  mathematical  expressions  which  might 
serve  as  a  preliminary  basis  for  the  experimental 
study  of  the  factors  which  govern  the  design  and 
operation  of  internally  packed  gas-scrubbing  towers. 
It  is  hoped  in  later  papers  to  present  not  only  the 
results  of  this  experimental  investigation,  but  also 
a  similar  treatment  of  plate  towers  and  other  types 
of  gas-washing  plant. 

In  the  relatively  scanty  literature  on  the  theory 
of  gas-scrubbing,  the  pioneering  work  of  Dr.  Ferdi- 
nand Hurter  occupies  a  prominent  position.  In  a 
series  of  papers  communicated  to  this  Society  in 
the  period  1885 — 1893  '  he  stated  an  essential  factor 
which  governs  the  design  of  any  apparatus  wherein 
gas  and  liquid  interact,  and  reoorded  many  valuable 
experiments  which  afford  fundamental  data.  The 
factor  referred  to  is  the  area  of  gas-liquid  inter- 
face offered  per  unit  of  volume  of  gas  per  unit 
of  time;  and  on  this  basis  he  discussed  the  relative 
advantages  of  systems  of  bubbling,  spraying,  and 
tower  packing.  Thus  Hurter's  work  is  mainly  con- 
cerned with  the  achievement  of  the  maximum 
contact-time  efficiency,  irrespective  of  the  solu- 
bilities and  other  specific  properties  of  the  gases  and 
liquids  which  may  be  dealt  with.2 

Some  time  after  the  present  paper  had  been 
writteiij  we  noticed  that  the  theory  of  gas- 
absorption  in  packed  towers  had  been  dealt  with  by 
Partington  and  Parker,3  who  applied  it  to  tne 
special  case  of  the  absorption  of  nitrous  gases  by 
dilute  nitric  acid.  These  authors  took  into  account 
the  fact  that  the  dissolution  of  a  gas  in  a  liquid 
is  not  instantaneous,  and  they  assumed  that  the 
rate  of  absorption  is  proportional  to  the  concentra- 
tion of  the  unabsorbed  gas  in  the  gas  phase,  which 
progressively  diminishes  from  the  bottom  to  the  top 
of  the  tower.    The  equation  deduced  was  :  — 

t         e«      —     KfcA 

where  c„  =  initial  concentration  of  the  entering  gas, 
c  =  its  concentration  at  a  height  x  in  the  tower, 
A  =  cross  section  of  tower,  V  =  rate  of  gas  flow, 
fc  =  area  of  packing  surface  exposed  per  unit  of 
volume  of  tower,  and  K  =  a  coefficient — not  constant 
— depending  on  the  rate  of  absorption  of  the  gas 
by  the  liquid  concerned,  as  found  by  experiment. 
The  case  is  a  special  one,  in  that  the  change  in 
absorption  capacity  and  in  rate  of  absorption  of 
dilute  nitric  acid,  due  to  nitrous  gases  which  it  has 
already  absorbed,  is  slight  and  can  be  approxi- 
mately allowed  for.  In  other  cases,  however,  this 
simplification  is  inadmissible,  for  the  rate  of  solu- 
tion of  a  gas  in  a  liquid  depends  on  the  degree  of 
unsaturation  existing  at  the  moment,  as  is  well 
shown  by  the  work  of  Adeney  and  Becker*  on  the 
rate  of  solution  of  nitrogen  and  oxygen  in  water. 
The  experimental  results  obtained  by  Adeney  and 
Becker  can  be  put  into  the  following  form.     Let, 


1  J..  1885,  639  ;    1887.  707  ;    1889.  861  ;    1893.  227.  989. 

*  Some  of  the  principles  underlying  the  design  of  tower  packing 
are  set  forth  in  an  article  published  in  "  Chemical  Engineering  and 
The   Works   Chemist"   (May.    1918). 

"J.,    1919.    75T. 

» Proc.  Royal  Dublin  Soc.  1918-19.  15  (N.S.).  385.  609. 
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at  any  moment,  xn  =  concentration  of  absorbable 
component  in  gas  phase,  r»= corresponding  concen- 
tration in  liquid.  It  there  were  equilibrium,  then, 
assuming  II-  tirv's  taw,  n-km.  where  k  is  the  Henry 

Pox  non-equilibrium,  the  rate  of  solu- 
tion • '1   in   units  of   mass   per   unit   urea   of 

interface  pec  unit  of  time,  is  equal  to  k,  (km— n), 

where  kt  may  be  termed  the  dissolution  coefficient.* 

Under  strictly  specified  conditions  this  coefficient 

will  be  a  constant  quantity,  bnt  in  general  its  value 

will  increase  with  the  degree  of  relative  motion  of 

hi. I  liquid  and  the  degree  of  turbulence  in  both. 

The    part    played    by    the    very    thin    "stagnating 

"  in  hindering  the  exchange  of  heat  energy  or 

of  matter  between  different  phases  is  well  known  to 

be  a  decisive  factor  in  the  design  of  heat  inter- 

and    id  operators,    furnaces,    dissolvers, 

■  -.,   and   the  thickness  of  this  layer 

is  diminished  by  in  iroase  of  relative  motion  of  the 

phases   and   by   rupture  of   this   layer   due   to  the 

splashing  of  drops.     We  may  term  k,  a  dynamical 

coefficient. 

theory  of  the  gas-scrubbing  tower  is 
analogous  to  that  of  the  cooler,  condenser,  and  heat 
interclianger.  In  the  former  case  we  deal  with 
sange  or  interchange  of  matter,  in  the  latter 
with  that  of  energy.  In  order  to  avoid  unnecessary 
plication  of  the  mathematical  expressions  we 
-hall  introduce  the  following  simplifying  assump- 
tions :  — 

1.  Temperature  kept  uniform  and  constant 
throughout  the  tower. 

-.    The  volume  percentage  of  the  absorbable  gas 

coustiluent  is  supposed  fairly  small,  so  that  volume- 

changee  due  to  its  removal  may  bo  neglected  as  a 

pproximation. 

.'{.  The  solubility  of  the  main  gas  constituent  is 

negh  ■ 

4.  The  vapour-pressure  of  the  scrubbing  liquid 
is  si:  i  be  such  that  volume-changes  due  to 

saturation  of  the  gas  with  this  vapour  may  be 
neglected  as  a  first  approximation. 

6.  The  flow  of  both  gas  and  liquid  is  supposed 
to  be  uniformly  distributed  over  every  cross  section 
of  the  packing. 

I  be  wetted  area  of  the  sides  of  the  tower  is 
looted   in  comparison  with  the  wetted  area  of 
the  parkins. 

7.  The  absorption  is  a  simple  "  physical  "  absorp- 
tion, i.e.,  one  not  complicated  by  relatively  6low 
chemical  reactions  in  either  gas  or  liquid. 

In  specific  cases  in  practice  some  of  these  simplify- 
ing assumptions   will   require  to  be  dropped.      In 
laee,    however,    it   will   be   no   very   difficult 
matter  to  apply  suitable  corrections  to  the  expres- 
na  given  in  this  paper.     The  following  is  a  list 
:ho  symbols  employed.     The  gaseous  constituent 
to  be  remov<  d  is  filled  X. 
M, — grama  of  X  pes  cubic  mett  • -:as. 

M,  issuing  can. 

m  —        it  level  i  in  tower. 

X,  —        ,.       „       M       ,,  entering'  liquid. 

Hi-        ..        ..        n        ..  issuing  liquid. 

a—  liquid  ;it  level  x  in  tower. 

z  —  distance  measured  vertically  downwards  from  top  of  packing. 

A  -total  bright  of  parkin.-. 

V*  —  flow  of  gaa  In  ruble  metres  per  minute. 

V|  —flow  of  liquid  in  cubic  metr.s  prr  minute. 

-•■a  of  cross-arrtlon  of  tower  (supposed  uniform). 
*  —  Hrnrv  eoeffldent  as  drfined  above. 
a",—"  coefficient  of  packi.  i  of  Interface  bet\. 

and  liquid  in  square  metres  per  cubic  metre  of  pocking. 

-/  (flow-re 

as 

r  (ratio  of  absorption). 

*,-  Dtasotutlon-roefflcicnt  as  defined  above. 

The   coefficient   k,    must   also   be   regarded   as   a 

Its  value  cannot  be  com- 

pl'-i-  ited  from  the  average  wetted  surface 

or  i  il  form  of  the  packing  units,  for  in  cer- 

1  Caaee  will,  of  rnur*r.  ocnr  when  the  simple  Henry  law  does 
not  hold  good.  In  toco  caeca  the  above  expression  becomes  A-, 
(♦<••)-«),  the  equilibrium  laotheiiu  having  the  form  n=<fr(m). 


tain  eases  a  considerable  part  of  the  effective  inter- 
tare    may    be    due    to    drops,    i.e.,    drip    and    splash 

from  piece  to  piece.  .Moreover,  [hose  effects  will 
be  affected  by  the  BUrfaoe-tension  and  viscosity  of 
i  oh inn;;  liquid,  n  bilat  the  degree  t<>  which  the 
latter  adheres  to  or  w.  is  t li.-  packing  surface  may 
ho  of  6omo  importance.'  Ln  gi  neral  ire  may  sup- 
pose that  the  effective   interface  will  increase  in 

many  cases  as  Vi  increases,  owing  to  the  increased 
ainount  of  drip,   though   this  in.  rease  might 

a  maximum  and  then  tall  slowly  n  the  liquid 
descending  in  tho  tower  should  ultimately  form 
small  continuous  streams.  In  certain  cases  the 
packing  units  may  consist  of  a  porous  material, 
e.g.  coke,  possessing  an  interna]  surface  which  does 
not  admit  of  simple  calculation.  It  is  unlikely, 
however,  that  this  internal  surface  is  of  any  great 
importance  in  enabling  gas  and  liquid  to  come  into 
contact  with  the  necessary  speed  and  frequency, 
though  questions  of  this  order  can  be  best  settled 
i  perimi int  in  any  particular  case. 
The  accompanying  figure,  which  is  purely  dia- 
grammatic, will  enable  the  following  reasoning  to 
be  more  easily  followed.1 


Assuming  the  absence  of  gas  or  liquid  leaks,  the 
first  relation  is  :  — 

Vg  (M,-M2)   =  V)  (N.-N,)         ..  ••         (1) 

which  may  also  bo  written  in  the  form:  — 

Consider  now  the  element  of  volume  between 
a:  -tie  and  x,  i.e.,  tho  volume  Sdx.  For  the  stationary 
state  .„. 

Vg  dm   =    V!  dn . .  ■■  ■■  ■■         (2) 

since  each  of  these  quantities  is  equal  to  the  grams 
of  X  transferred  in  this  element  of  volume  from 
gas  to  liquid  per  minute.  But  this  quantity  is  also 
equal  to  kfidx.k^km - n).     Hence:— 

kjct  S  (km-n)6x=:  \\dm  =  V|  dn  ..         (3) 

or  dm     _     fc,fc3S(tw-n)  _  (4j 


<lx 
dn 
dx 


Vg 

k,k,  S(km-n) 
V) 


(5) 


•  Many  of  these  factors  Influence  the  amount  of  liquid     hi 
by  the  tower  packing,  and  an  of  importance  in  relation  to  the  prac- 
Dl  Intermittent  Boshing.  

'  In  the  pn  sent  paper  ""'>*  ll"'  case  °'  co"6""1'  counter-current 
motion  of  liquid  and  gas  Is  considered. 
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In  order  to  integrate  these  equations,  it  is  necessary 
to  find  the  relation  between  m  and  n. 

Since  we  may  consider  the  level  x  as  the  bottom 
of  a  shorter  tower,  we  have 


Vg(m-M.)     =     V!(n— NJ 
and  therefore 

»  =  ^"*-(£M'-M 

=     Jm  ~   fJM,  -  N,) 
substituting  this  value  of  n  in  equation  (4),  we  have 
dm_k,k2  S 
dx  ~ 
or  dm  _      k,k2  S 

(fc_/)m+(7M2  -  N, )  "Vg^ 

whence 


!=^T  1  (fc-/>»+PMi-w»>] 


(6) 

(7) 

ave 

(8) 


(9) 


L°ge  {(*-/)»*+(/M2-N1)}  =^-(fc-/)x+const 

Now  for  x=o,  m=M2 
and        for  x=h,  m=M,. 

The  first  limiting  condition  shows  that  const.  = 
Log  (fcMa-NJ  so  that:  — 


T       {(fc-f)m+(/M8.N,)}   _  fc,fc2S(fc  -/) 
^°Se  AM.-N,  "    _         Vg  * 


(10) 


The  second  limiting  condition  gives  the  equation  :•  - 

(11) 


{(fc-/)M1  +  (/M2-N,)}   _   k,k,S(k-f) 
°ce  JfcM8— N,  "    ~   '        V^        * 


Subtracting  (11)  from  (10)  we  have:  — 
toi-  {(fc-/)m+(/M,-NJ)}  _   k,k:S(k-f) 

For  given  values  of  Vg,  M„  M2,  and  N,  equation 
(11)  gives  the  relation  between  Vj,  S,  and  k,  or  if 
Vg,  Mj,  M2,  N,,  S,  and  h,  are  specified,  we  can 
calculate  from  this  equation  the  value  of  V|.  Or 
again,  if  Vg,  S,  and  h  are  specified  (assuming 
Nj=0),  we  can  determine  the  value  of  Vj  required 
for  any  given  value  of  r. 

If,  as  will  often  be  the  case,  N,=0,  we  can  write 

(10') 


T  r,<r  (*-/)+/M2  A,fc2S(fe  -/) 


Log, 
and 

Log, 


fcM, 

(fc-/)M,+/M2 

(fc-f)m+/M. 
!(i -/)*[, +./M, 


fc,fc2S(fc-/) 
fe,ft8S(fe  -/) 


A 


(X— h) 


Equation  (ll1)  can  be  written  in  the  form  : 


Log, 


k-f(l-r) 
'    kr 


k^SJk-f) 

vg 


If  we  also  assume  that  M2  is  zero  or  negligibly 
small,  equation  (121)  can  be  written  in  the  simple 
form 


JOge 


M, 


k,k2S(k  -/) 


H(x-h) 


M,  e  -  " 


k,k,S(k-f) 


(h-x) 


(11') 


(12') 


(13) 


(14) 


(15) 


If  the  liquid  issuing  from  the  base  of  the  tower 
be  in  equilibrium  with  the  entering  gas,  then  (if 
N1=0) 

Vg(M,-M,)  =  V,A-M, 

Vi        1-r 
or      y-   =     k  (16) 

Integration  of  equation  (o)  leads  to  similar  equa- 
tions relating  m  with  x,  namely:  — 


*-/ 


Loge 


7-m  +  A-(M-t)   4 


"i  IC  o    o 


fcMj-Nj 


(i-t> 


fc-/ 


Lo: 


^N,+  *(M2  -  *>) 


Se  fcM,  -  Nj 

If  N,  =  0,  then  equation  (17)  reduces  to 


Loge 


*-T-/n  +  i-M2 


l;f.-,S 


(*-/)* 


(17) 


(18) 


(19) 


It  will  be  observed  that  the  equations  given  above 
reduce  to  identities  if  the  factor  (k  —  f)  be  zero. 
The  explanation  of  this  is  simple.  Consider  equation 
(2),  i.e.  Vg(5m=Vion.  If  gas  and  liquid  be  in 
absorption-equilibrium  at  every  level,  then  n  =  kn, 
and   <5n  =  kdm.     Hence 


Vg  <5  m  =  k  Vi  8m,    or    k 


=  /• 


But   the   supposition   that   gas  and   liquid   are   : 
absorption  equilibrium  at  every  level  involves  the 
conclusion  that  no  interchange  of  the  absorbable 
constituent  occurs  in  the  tower.     For  absorption 
to  occur  we  must  have  n<.km. 

The  aid  which  it  is  hoped  these  equations  may 
ultimately  afford  in  the  design  of  towers  to  pro- 
duce a  predetermined  effect  may  be  briefly  indi- 
cated by  reference  to  equation  (13),  i.e. 


Log, 


ft-/  (1-r) 
kr 


V, 


Suppose  we  have  to  handle  a  given  flow  of  gas  Vg, 
Choice  of  temperature  and  solvent  fixes  k.  If  the 
tower  is  to  be  designed  to  effect  a  given  ratio  of 
absorption,  say  O'Ol,  then  r=0'01.  Choice  of  a 
certain  flow  of  liquid  and  a  certain  type  of  packing 
leads  to  the  fixing  of  /,  k  v  and  k-.  We  are  then 
left  with  S  and  h,  which  are  now  subject  to  the 
relation  S/t  =  a  predetermined  value.  Practical 
considerations  would  then  determine  suitable 
values  of  S  and  h.  We  can  certainly  never  expect 
to  include  all  the  varying  conditions  of  practice  in 
a  simple  set  of  algebraic  equations."  But  we  may 
hope  to  employ  such  equations  as  a  guide  to  practice 
as  fully  and  as  discreetly  as  the  civil,  mechanical, 
or  electrical  engineer  employs  his  equations  to 
guide  him  in  the  design  of  a  bridge,  a  steam- 
turbine,  or  a  dynamo.  No  attempt  has  been  made 
in  this  paper  to  discuss  different  types  of  tower 
packing  and  their  relative  merits.  Attention  has 
been  concentrated  on  the  general  physico-chemical 
principles  governing  the  operation  of  scrubbing- 
towers  in  a  specified  simple  case,  with  the  object 
of  obtaining  a  preliminary  scientific  basis  fox  the 
subsequent  treatment  of  questions  of   design. 

It  may  suffice  for  the  present  to  point  out  that 
the  present  paper  shows  in  a  quantitative  manner 
how  a  high  absorption  efficiency  depends  on  :  — 

(a)  High  interracial  area  between  gas  and  liquid. 

(b)  High  relative  motion  of  gas  and  liquid  (within 
limits'). 

(c)  High  degree  of  turbulent  motion  in  one  or 
both  phases. 

(d)  Sufficient  rate  of  flooding  to  secure  the  maxi- 
mum drip  effect. 

Chemical  Laboratories, 

University  College,   London. 

Discussion. 

Dr.  R.  Lessing  said  that  some  means  must  be 
found  for  arriving  at  an  expression  for  viscosity. 
In   scrubbing   coal    gas   with   oil   viscosity   was   of 

"Frequently  heat  effects  and  temperature  changes  will  play  a 
prominent  part.  In  this  initial  survey  of  the  theory  we  have  as- 
sumed that  by  suitable  means  the  temperature  is  kept  constant. 
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great  importance,  especially  in  its  relation  to  sub- 
aiviaion  and  the  turbulence  to  be  effected,  To 
nuke  A-,  us  large  h  possible  a  certain  smallni 

ng  bod]   eras  necessary,  particularly  it  the 

■i  tho  bodies  woe  to  be  considered.  It  iraa 
nanontial  that  the  total  volume  of  t li* ■  tower  packing 
should  be  reduoed  to  the  minimum.    I  bat  oould  only 

■  ■  irhen  the  mass  of  the  packing  bodies  was  of 
small  cubic  oapioity.  Fur  instance,  it  Bolid  spheres 
ui  equal  >!'•>•  were  packed  into  ■  tower,  7 1  ,  of  tho 

1 1 i.ni t_v  of  the  tower  would  be  taken  Up  bj   the 

solid  material.    Jn  modern  packinga  the  idea  wae 
to  redooe  the  amount  of  solid  matter  unapproach- 
able by  the  liquid  or  gas  and  increase  tho  surface 
kin    -.     Etaai  big  rings  had  the  ad- 
vantage that  they  occupied  an  exceedingly  small 
proportion   of   the  total   volume  of   the  tower;   if 
made  of   ordinary    sheet   metal    the   standard    1  -in. 
pied    7 — 9%,    if    of     clay   or   acid- 
ng  material  or  cast  iron  16 — 20%.     They  were 
disposal  indiscriminately  in  tho  tower;  and  accord- 
ing to   the  angle  formed  between  adjoining  rings 
the  cross-section  of  the  open  space  between  them 
varied.     The  descending  liquid  only  had  a  certain 
small  drainage  space  at  its  disposal  without  being 
■topped,   and   it   was  at  that  point  that  viscosity 
played  a  very  considerable  rSle.    He  had  therefore 
designed  another  type  of  ring,  which  he  had  found 
to  be  very  efficient  both  as  regards  total  surface  and 
drainage   capacity.        Unless    the    liquid    running 
down  the  tower  had  a  good  drainage  there  would 
be  stoppages,  and  back  pressures  would  bo  set  up 
which  had  a  vital  bearing  on  the  gas  stream  outside 
the  tower.     To  minimise  back  pressure  on  tho  gas 
he  had  designed   a   ring  of  circular  shape  with  a 
Centre  partition   which  did  not  touch  the  opposite 
side  of   the    circumference,  nor    was    the    circum- 
e  quite  complete,  so  that  there  was  at  these 
a  considerable  opportunity  for  drainage  of 
the  liquid.     Had  the  authors  considered  that  thero 
might  be  a  critical  point  at  which  turbulence  might 
be  excessive,  i.e.,  that  at  that  point  the  release  of 
the  dissolved  gas  from  the  liquid  might  bo  equally 
facilitated,  as  was  the  absorption  of  that  same  gasr1 
To  release  the  gas  by  heating,  the  same  methods 
could  be  employed,  and,  supposing  that  a  tower  of 
this   kind    were  designed   which   gave  the  highest 
possible  efficiency   at  the  top  and   at  tho  bottom, 
then    somewhere   near   the   centre   there   must   be 
equilibrium.    He    suggested     that     distillation    or 
fractionation  might  be  drawn  within  the  sphere  of 
calculation  in  connexion  with  solubility.     He  could 
not  say  whether  that  problem  would  he  simpler  or 
more   complex.         Using    packed    aggregates    such 
as  he  had  mentioned  the  results  with  fractionation 
•  ven    mere  striking   than   with   absorption   of 
in  liquids.     He  had  been  able  to  obtain  frac- 
tionations with  small  rings  which  were  better  than 
the  best  obtained  with   Young's  evaporative  still- 
head.     If  it  were  possible  to  do  this  on  the  large 
scnle,  and  to  use  these  smaller  bodies,  the  efficiency 
would    be   enormous    and    very    small    total    tower 
capacities  could  be  used.     The  1-in.  rings  had  65 — - 
70  sq.  ft.  of  surface  per  cb.  ft.,  whereas  the  smaller 
rings  had  about  215  sq.  ft.  per  cb.  ft. 

Prof.  Pmitint.ton  said  that  the  authors  had 
pted  to  take  account  not  only  of  the  differ- 
ential rate  nf  flow,  which  Dr  Parker  and  he  had 
dene  in  their  paper,  but  of  the  change  of  concen- 
tration of  the  liquid  throughout  the  tower.  That 
bad  been  introduced  by  Sorel  before  Br.  Parker 
and  himself  had  done  their  work  on  the  subject. 
They  did  not,  however,  take  that  into  account, 
because  in  practice  in  nitric  acid  towers  there  was 
very  little  change  of  concentration  of  the  liquid  in 
passing  through  the  tower.  The  rate  of  circulation 
was  so  high  that  the  liquid  had  much  the  same 
composition  throughout  the  tower.  The  most  im- 
portant factor  in  these  equations  was  the  absorp- 
tion coefficient,  ».c,  the  weight  of  soluble  matter 


absorbed  From  the  gas  in    ,  given  time  by  a  given 
Burface  of  liquid  of  given  composition.    The  authors 

had    attempted    to    bring    that    into    line    with    the 

Henry  coefficient.   In  practice,  of  course,  the  Henry 
coefficient  did  not  apply  to  man]   oa  ao    the 

solubility  of  a  ^as  ,wi,  not  proportional  to  H 
pa  i  iial  pressure,  unless  the  gas  was  pan  ugly  solu- 
blo.  Dr.  Parker  and  himself  had  considered  that 
and  Had  decided  to  abandon  the  uso  of  Henry  co- 
efficients for  that  res  on  and  to  unite  in  one  co- 
efficient  a  number  ol  these  different  separate  vari- 
sbles.  Theoretically  a  was  very  desirable  to  have 
these  variables  separated]  but,  as  already  pointed 
out,  this  absorption  coefficient  depended  on  turbu- 
lence, on  the  concentration  of  the  gas  and  liquid, and 

so  on,  and  his  own  case  was  compll  lated  still  further 
by  the  fact  that  chemical  action  took  place  in  the 
liquid  and  an  insoluble  gas  was  again  emitted. 
Nevertheless,  by  some  work  of  Dr.  K.  K.  Rideal, 
which  had  been  suggested  by  Prof.  Uonnan,  the] 
had  found  that  by  suitable  calculations  it  was  pos- 
sible to  get  a  practical  absorption  coefficient  which 
would  apply  to  various  fixed  concentrations  of 
liquid.  All  that  was  required  to  be  known  was  the 
concentration  of  the  acid  in  the  tower,  and  that 
was  fairly  well  hxed  in  a  series  of  nitric  acid  towers. 
Then  it  became  interesting  to  find  by  calculation  if 
their  simple  equations  would  reproduce  in  any  way 
the  actual  practical  towers  which  were  in  use  in 
various  places,  and,  as  they  showed  in  their  papi  I 
it  was  possible  to  calculate  the  capacity  of  an  ab- 
sorption plant  for  the  arc  process  such  as  was  used 
in  Italy  with  very  great  accuracy.  Since  that 
paper  had  been  published,  Dr.  Park  r  had  con- 
siderably extended  the  method  of  calculation  and 
had  obtained  results  which  were  quite  close  to  those 
obtained  in  practice,  including  the  new  practice  in 
French  factories. 

Captain  C.  J.  Goodwin  pointed  out  that  the 
authors  had  assumed  throughout  tho  paper  that 
the  rate  of  flow  of  liquid  down  the  tower  would  bo 
;  constant.  In  a  great  many  cases  that  was  not  so. 
The  modern  tendency  was  not  to  have  a  steady  rate 
of  flow  for  the  liquid,  but  to  resort  to  periodical 
flushing,  and  he  suggested  that  tho  authors  should 
deduce  from  their  formulas  the  necessary  coefficients 
|  for  a  tower  in  which  it  was  assumed  that  the  liquid 
retained  on  the  surface  of  the  packing  was  renewed 
or  nearly  renewed  at  oach  flushing,  the  quantity  of 
!  liquid  delivered  each  time  corresponding  approxi- 
,  mately  to  that  held  on  the  wetted  surface  of  the 
\  packing.  In  regard  to  direction  of  gas  flow,  it  was 
generally  assumed  that  contraflow  must  bo  moro 
efficient  than  parallel  flow.  In  somo  cases  it  was 
not  so.  With  parallel  flow  of  liquid  and  gas  the 
time  of  contact  was  increased,  and  subject  to  con- 
siderations of  the  densities  of  the  gases  under  treat- 
ment an  improved  efficiency  was  often  obtainable 
by  using  parallel  flow.  The  crux  in  the  design  of 
towers  was  the  correct  proportioning  of  scrubbing 
surface  relatively  to  tho  maximum  amount  of  free 
space  economically  permiisible.  Maximum  scrub- 
bing surface  was  not  so  important  in  reaction 
towers  as  distinct  from  absorption  towers,  because 
beyond  certain  limits  an  increase  in  scrubbing  sur- 
face was  useless  if  the  rate  of  absorption  exceeded 
the  rate  of  formation  of  the  substance  to  be  ab- 
HOTDod 

Mr  W  Macnui  said  that  much  work  had  been 
carried  out  during  the  war  in  various  Government 
Factories  and  thev  had  generally  worked  with  60 A 
of  free  space  in  the  absorption  towers.  Tho  amount 
i  of  nitrogen  peroxide  which  was  found  to  K'vo  tho 
l  t  results  was  1  lb.  per  minuto  per  120  cb.  ft.  ot 
free  spaco  when  the  surface  area  was  6000  sq.  tt. 
Very  uniform  results  were  obtained  over  a  long 
period  of  time  in  this  way.  That  was  working  with 
4000  Accrincton  earthenware  rings  of  S-in.  SUM 
per  tower  It  was  impracticable  to  fill  up  the  largo 
number  of  towers  that  had  to  be  dealt  with,  with  tho 
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smaller  rings  mentioned  by  Dr.  Lessing,  on  account 
of  the  expense. 

Mr  H.  Griffiths  observed  that  one  of  the  funda- 
mental assumptions  in  the  paper  was  that  the 
temperature  remained  constant  throughout  the 
toner.  This  was  not  always  so  in  practice,  and 
if  the  theory  were  applied  in  some  cases  the  error 
would  be  very  serious.  In  the  case  of  hydrochloric 
acid  it  would  easily  be  possible  to  feed  cold  water 
into  the  top  of  the  tower  and  have  a  boiling  solu- 
tion issue  at  the  bottom;  in  fact  the  boiling  point 
would  be  reached  even  with  as  low  a  concentration 
as  about  13%  HC1.  The  authors  had  also  assumed 
that  the  absorbing  liquid  was  simply  allowed  to 
trickle  through  the  tower,  whereas  in  practice  it 
was  exceedingly  common  to  employ  a  much  larger 
circulation,  and  to  pump  the  liquid  from  the  bottom 
outlet  N2  and  return  to  the  tower  at  the  top  N,,  a 
small  portion  only  being  short  circuited  to  allow  for 
the  feed.  Dr.  Partington  (loc.  cit.)  had  taken  this 
practice  into  account.  Occasionally,  in  order  to 
control  the  temperature  within  the  tower,  addi- 
tional cooling  surface  would  be  added  in  the  liquid 
circuit  outtide  the  tower.  The  constant  fe,  had 
become  a  sort  of  accepted  basis  for  judging  the  re- 
lative efficiencies  of  the  various  packings,  but  com- 
parative tests  showed  that  the  various  patent  pack- 
ings for  which  high  values  of  surface  per  cubic  foot 
could  be  secured,  and  for  which  in  consequence 
high  efficiencies  were  claimed,  did  not  function  so 
satisfactorily.  This  was  probably  because  these 
packings  consisted  of  a  fairly  dense  arrangement 
of  materials  of  low  thermal  conductivity,  and  the 
dissipation  of  heat  of  reaction  from  the  tower  was 
hindered.  He  had  been  told  that  in  past  years  it 
was  customary  in  the  case  of  nitric  acid  towers 
to  express  the  data  for  design  in  terms  of  lb.  of 
nitric  acid  per  hour  per  6q.  ft.  of  radiating  sur- 
face of  the  tower,  therein  taking  account  only  of 
the  thermal  effect  in  the  tower. 

Dr.  Parker  enlarged  upon  the  point  raised  by 
Captain  Goodwin  with  regard  to  the  space  left  for 
reactions  to  take  place  in  the  tower  which  was 
unoccupied  by  the  packing  material.  In  the  paper 
communicated  by  Dr.  Partington  and  himself  they 
"ere  thero  only  concerned  with  the  reactions  in- 
volving the  formation  of  nilric  acid  in  water  ab- 
sorption towers ;  one  of  the  most  important  of  these 
was  the  reaction  between  nilric  oxide  and  atmos- 
pheric oxygen  for  the  formation  of  nitrogen  per- 
oxide, in  the  absence  of  which  no  nitric  acid  could 
be  formed  in  the  absorbing  liquid.  From  practical 
experience  he  could  say  that  there  were  plants  in 
operation  in  which  there  was  from  four  to  seven 
times  more  area  exposed  by  the  packing  in  the 
absorption  towers  than  was  necessary  for  the  ab- 
sorption of  the  N02 ;  the  result  was  that  the  effici- 
ency of  the  absorption  system  was  of  the  order  of 
70%  instead  of  90%,  as  claimed  by  the  engineers 
in  charge.  It  was  very  probable  that  the  efficiency 
of  absorption  of  such  plants  could  be  materially  in- 
creased by  a  judicious  unpacking  of  some  of  the 
towers,  to  leave  more  free  space  for  the  formation 
of  nitrogen  peroxide  without  decreasing  the  absorb- 
ing surface  of  the  packing  to  such  an  extent  as  to 
inhibit  the  formation  of  nitric  acid 

Mr.  P.  Parrisfi  said  that  for  20  years  he  had 
been  designing  towers  in  connexion  with  sulphuric 
acid  manufacture,  which  offered  very  complex  con- 
ditions, because  the  design  of  the  Glover  tower  was 
dependent  not  only  on  the  proportion  of  the  cham- 
ber plant  and  the  burners,  but  the  capacity  and 
effectiveness  of  the  Gay-Lussac  tower  had  a  very 
important  bearing  on  the  operation  of  the  Glover 
tower.  Prof.  Donnan  decried  the  fact  that  there 
was  not  much  data  available  with  regard  to  the 
theory  of  absorption,  but  Hurter,  30  years  ago, 
had  given  a  really  remarkable  exposition  of  the 
theoretical  considerations  underlying  absorption. 
Little  practical  data  was  available  for  use  or  appli- 


cation by  the  practical  chemical  engineer.  For 
15  years  the  only  data  that  the  chemical  construc- 
tion engineer  had  had  in  connexion  with  the  design 
of  the  Glover  tower  in  connexion  with  sulphuric 
acid  plants  was  that  for  every  ton  of  sulphur  burned 
daily  in  the  form  of  pyrites  it  was  necessary  to 
have  550  cb.  ft.  of  Glover  tower  capacity.  That 
paid  no  regard  to  mass,  to  available  surface  area, 
or  to  the  effective  scrubbing  surface  per  cubic  foot. 
Some  two  years  ago,  as  the  result  of  designing  some 
50  towers  in  connexion  with  sulphuric  acid  plant, 
he  had  attempted  to  correlate  the  theoretical  and 
the  practical  data  which  he  had  been  able  to  amass. 
In  regard  to  the  design  of  Glover  towers,  in  so 
far  as  they  affected  the  manufacture  of  sulphuric 
acid,  he  had  come  to  the  conclusion  that  it  was 
essential  to  afford  4J  sq.  ft  of  surface  area  per 
ton  of  monohydrate  sulphuric  acid  made  per  day  at 
a  point  in  the  tower  where  the  lining  of  the  tower 
was  not  more  than  9  in.  He  had  then  developed 
in  connexion  with  10  different  types  of  packing 
the  free  space  per  cb.  ft.,  the  superficial  free  space 
per  sq.  ft.,  the  inlet  area  required,  and  the  scrub- 
bing surface  in  sq.  ft.  per  cb.  ft.,  and  as  a  result 
of  these  considerations  he  had  found  that  in  many 
cases  Glover  towers  had  been  over-designed  to  the 
extent  of  300%,  and  in  some  cases  towers  were 
operating  which  were  500  and  600%  more  than  was 
theoretically  necessary.  There  were  quite  a  number 
of  other  considerations  in  the  functions  of  a  Glover 
tower  apart  from  absorption.  In  the  first  place,  in 
the  lower  portion  of  the  Glover  tower  concentration 
primarily  occurred.  Denitration  also  was  effected, 
and  such  denitration  took  place  within  very  narrow 
and  well-defined  limits.  Assuming  that  the  tower 
was  over-designed,  abnormal  quantities  of  sulphuric 
acid  were  formed  to  the  extent  of  from  10  to  as 
much  as  40%  of  the  total  make.  It  was  very  difficult 
to  say  precisely  the  point  at  which  concentration 
ceased  and  denitration  commenced,  and  the  point 
at  which  denitration  left  off  and  making  com- 
menced, and  the  correlation  of  the  various  parts 
constituting  a  sulphuric  acid  plant  must  be  taken 
into  consideration  both  in  connection  with  Glover 
towers  and  Gay-Lussac  towers.  The  tendency  in 
the  future  so  far  as  absorption  and  reaction  under 
the  conditions  he  had  outlined  were  concerned 
would  be  not  so  much  reaction  between  gas  and 
liquid  via  a  medium  which  afforded  a  sort  of  skin 
friction,  but  to  have  a  bubbling  of  the  inter-phase 
■ — gas  and  liquid.  He  referred  particularly  to  the 
Kessler  type  of  plant.  In  this  the  material  of  which 
the  calottes  were  made  would  not  stand  the  strin- 
gent conditions  to  which  they  were  subjected,  and 
resort  had  to  be  had  eventually  to  a  filling  medium. 
Experience  of  the  working  of  the  Kessler  plant 
under  the  modified  conditions  suggested  that  the 
future  tendency  would  be  in  the  provision  of  some 
arrangement  which  admitted  of  actual  bubbling  of 
the  gas  through  the  liquid  medium  in  order  to 
reduce  the  limits  and  dimensions  of  the  plant,  con- 
currently reducing  the  capital  expenditure  thereon. 

Dr.  W.  R.  Ormandy  mentioned  that  he  had  re- 
cently designed  a  certain  absorption  tower  in  which 
the  air  carrying  the  small  amount  of  soluble  matter 
entered  the  bottom  practically  cold  and  in  which 
no  chemical  reaction  took  place.  He  had  no  data 
to  go  upon,  and  so  had  allowed  a  large  factor  of 
safety  and  then  doubled  it.  He  believed  that  this 
tower  "would  provide  Prof.  Donnan  with  exactly 
the  data  he  required  in  order  to  build  a  theory. 

Dr.  Irvine  Masson,  in  reply,  said  that  the 
authors  regretted  they  had  had  to  leave  aside 
for  the  moment  those  very  interesting  and  perhaps 
more  important  kinds  of  tower  where  chemical 
reactions  were  performed.  In  these  were  included 
Glover  towers,  Gay-Lussac  towers,  and  NO,  towers. 
Even  then,  however,  there  were  many  applications 
of  scrubbing  towers  where  a  simple  physical  kind 
of  solution  had  to  be  brought  about,  and  it  was  to 
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thoso  lint  attention  had  first  been  directed.  Tho 
simplifying  assumptions,  which  had  been  justly 
commented  on,  were  mad<  with  the  idea  lie  had 
mentioned.  For  inatnnee,  the  thermaJ  effect  due  to 
ndeneetion  of  any  vapour  or  gee  must  always 
ken  into  a.  i. unit  in  designing  a  tower,  but  as 

a  ^winning  .1  theor.\    lor  ail  isothermal  process  was 

needed.  An  equation  was  wanted  to  start  with 
which  could  be  elaborated  factor  by  factor,  and  the 
(hernial    effect    was    one   of    theso    which    would 

naturally  1»'  brought    in   B8  soon   as   possible,  but  it 

had  not  yet  been  done.  The  paper  by  Dr.  Parting- 
ton and  Dr.  Parker  had  given  the  first  quantitative 
nion  to  be  actually  published,  and  as  euch  it 
must  receive  groat  attention.  It  was  to  bo  noted 
tli.it  tho  assumptions  made  by  Dr.  Partington  in- 
ferred to  the  special  case  of  nitric  acid,  which  was 
latched  by  any  of  the  simple  cases  of  physical 
solution  which  the  authors  of  the  present  paper 
considering.  The  essential  difference, 
mathematically  speaking,  between  the  special  case 
•  •I  by  l>r.  Partington  and  tho  one  dealt  with 
in  this  paper  was  the  introduction  of  tho  factor 
it — /.  It  m.is  necessary  to  take  account  of  the 
fan  that  not  only  did  tho  liquid  absorb  gas,  but 
the  gas  tended  to  come  out  again.  Tho  rate  of 
solution  of  the  gas  in  a  liquid  surface  per  unit  area 
per  unit  of  time  was  proportional  to  the  degree  of 
unsaturation  of  that  liquid,  which  depended  not 
only  on  the  concentration  in  the  gas  phase  itself, 
but  on  the  concentration  of  the  gas  already  ab- 
sorbed in  tho  liquid.  That  was  not  the  case  in  the 
investigation  by  Messrs.  Partington  and  Parker. 

I)r  Partington  :  We  allowed  fcr  that  in  the  cal- 
culation. 

Dr.  Masson  agreed  that  Messrs.  Partington  and 
Parker's  factor  k,  obtained  by  experiments,  em- 
pirically covered  effects  of  this  nature  in  tho  case 
dealt  with ;  Professor  Donnan  and  he  had  not  done 
sin  li  experiments,  but  had  attempted  a  generalised 
solution  of  the  problem  by  the  use  of  the  Henry 
constant  k  and  the  variable  factor  k2. 


Manchester   Section. 


Meeting  held  at  Grand  Hotel  on  May  7th,  1920. 
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HYDROGENATION    IN    THE   NAPHTHALENE 
SERIES. 

BY    F.    M.    HOVVK,    M.SC,    A.I.C. 

In  the  course  of  the  investigation  of  the  reducing 
.'ot ion  of  sodium  and  an  alcohol  carried  out  by 
Bamberger  and  his  collaborators,  hydro  derivatives 
M  naphthalene,  the  naphthylamines,  naphthols, 
aminonaphthols,  and  naphthylcncdiamines  were 
prepare. I.  The  products  aro  invariably  tetrahydro 
derivatives  when  sodium  and  amyl  alcohol  aro  used, 
but  in  the  case  of  naphthalene  itself  the  use  of 
ethyl  alcohol  results  in  the  formation  of  the  dihydro 
derivative.  The  yield  and  character  of  the  reduc- 
tion product  vary  with  the  individual  substance 
reduced,  for  a-derivatives  of  naphthalene  give  rise 
mainly  to  aromatic  (ar.)  compounds,  whilst  /?- 
derivatives  form  mainly  alicyclic  (ac.)  compounds. 
The    aromatic    compounds    contain    the    additional 

tour  hydrogen  atoms  in  the  nnsnbstitnted  ring,  and 

possess  an  accentuated  henzenoid  character,  whilst 
the  a]  nipounds,   which   contain   the   addi- 

tional four  hydrogen  atoms  in  the  substituted  ring, 
■  st  their  aromatic  character  and  assumed  the 
characteristics  of  an  aliphatic  compound. 


Tho  attention  ol  subsequent  investigators  has 
been  devoted  mainly  to  the  further  examination  of 

ar-tetrahydi  oa-naphthvlainiuo  and  its  derivatives, 
lor    the    action    ol    sodium    and    amyl    alcohol   on    o- 

naphthylamine  results  in  the  formation  of  this  base 
more  readily  and   in  a  better  yield  (70%   of  tho 

theoretical)  than  is  the  case  when  other  derivatives 
of  naphthalene  are  submitted  to  the  same  reaction. 

Ar-tetrahydro-a-naphthylamine   has   I n   shown 

to   possess   many    interesting  properties.      It    retains 

the  naphthalenoid  characteristic  of  reacting  with 

diazonium  salts  under  ordinary  I  Ondit  ions,  forming 
aminoaao  compounds  without  the  intermediate  for- 
mation of  diazoamiiies,  in  whieh  respect  it  differs 
from  ar-tetrahydro-jti-naphthylainine,  which  forms 
intermediate  diazoamines  but  does  not  form  amino- 
azo  compounds.  In  all  other  respects  ar-tetrahydro- 
a-naplithvlamiiie  resembles  a  bonzonoid  amine, 
particularly  y^xylidine  (CH,:CH,:NH,=l:2:8). 

Of  further  interest  is  the  fact  that  azo  dyes  de- 
rived from  ar-tetrahydro-a-naphthylamine  and  its 
. l.riv  ativea  differ  considerably  tn  shade  from  similar 
azo  dyes  derived  from  o-naphthylamino  and  its 
derivatives  (Bamberger,  Ber.,  1887,  20,  2915;  Bam- 
berger and  Bordt,  Ber.,  1889,  22,  625;  Morgan  and 
Richards,  J.,  190©,  652;  Green  and  Rowo,  Chem. 
Soc.  Trans.,  1918.  113,  955;  Rowe,  J.  Soc.  Dyers 
and  Col.,  1919,  35,  128),  approximating  in  this 
respect  to  dyes  derived  from  benzenoid  amines. 

As  a  result  of  these  investigations  it  is  clear  that 
ar-tetrahydro-a-naphthylamine  and  its  derivatives 
might  well  prove  useful  intermediate  products  to 
the  manufacturers  of  dyes  if  the  production  of  the 
base  on  a  technical  scale  were  economically  possible. 

The  conditions  governing  tho  formation  of  tho 
base  therefore  were  examined  more  closely.  Bam- 
berger refers  to  the  influence  of  the  particular 
alcohol  used  in  the  reduction  on  the  yield  and  con- 
stitution of  the  reduction  product,  for  tetrahydro- 
naphthalene  is  formed  when  an  amyl  alcoholic  solu- 
tion of  naphthalene  is  reduced  with  sodium,  but 
dihydronaphthalene  is  formed  when  amyl  alcohol 
is  replaced  by  ethyl  alcohol.  Further,  in  the  case 
of  /J-naphthylamine,  the  replacement  of  amyl 
alcohol  by  ethyl  alcohol  results  in  a  minimum  yield 
of  the  tetrahydro  derivative.  It  was  concluded 
that  the  course  taken  by  tho  reaction  and  the  yield 
obtained  was  intimately  connected  with  the  boiling 
point  of  the  solvent  employed,  but  the  later  ex- 
periments of  Bamberger  and  Muller  (Ber.,  1882, 
21,  1112),  using  such  solvents  as  hexadecyl  alcohol, 
phenol,  glycerol,  and  mixtures  of  amyl  alcohol  and 
vaseline,  did  not  support  this  hypothesis,  at  least 
in  the  case  of  ,3-naphthylamine. 

When  a  boiling  solution  of  o-naphthylamine  in 
ethyl  or  butyl  alcohol  is  treated  with  sodium  no 
tetrahydro  base  is  formed,  whilst  tho  addition  of 
butyl  alcohol  to  amyl  alcohol  produces  a  diminution 
in  the  yield  of  ar-tetrahydro-a-naphthylamine  pro- 
portional to  the  quantity  of  butyl  alcohol  in  the 
mixture.  Moreover,  in  an  experiment  in  which 
butyl  alcohol  was  employed  under  a  pressure  suffi- 
cient to  raiso  tho  boiling  point  to  that  of  amyl 
alcohol  under  normal  pressure  no  tetrahydro  base 
was  formed,  though  as  the  apparatus  used  in  this 
experiment  burst,  it  is  possible,  in  the  light  of  later 
experiments,  that  the  reaction  had  not  proceeded 
for  a  sufficient  length  of  time  to  produce  the  de- 
sired result.  . 

At  the  time  it  appeared  that  this  difference  in 
the  behaviour  of  amyl  alcohol  from  that  of  other 
alcohols  was  not  due' rely  to  differences  in  boil- 
ing point,  and  as  the  reaction  was  always  accom- 
panied  by  a  destruction  of  10—15%  of  the  amy] 
alcohol  used,  it  seemed  possible  that  the  reduction 
was  intimately  connected  with  this  oxidation  of 
amyl  alcohol,  and  was  not  simply  a  direct  hydro- 
geiiation  to  tho  tetrahydro  compound. 

In  the  course  of  these  experiments  it  was  noted 
that  when  butyl  alcohol  was  used  the  melting  point 
of  the  base  was  lowered,  but  as  no  tetrahydro  baso 
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was  formed,  this  point  was  not  investigated  further 
at  the  time.  Recently,  however,  experiment  has 
shown  that  this  lowering  of  the  melting  point  is 
due  to  a  partial  conversion  of  the  a-naphthylarnine 
into  dihydro-a-naphthylamine. 

The  effect  of  the  presence  of  various  catalysts  on 
the  reaction  with  sodium  and  a  butyl  alcoholic  solu- 
tion of  a-naphthylamine  was  studied  also,  but  in 
no  case  could  the  presence  of  the  tetrahydro  base 
be  detected  after  reduction. 

According  to  the  patents  of  F.  Bayer  tind  Co. 
(G.P.  305,347  and  306,724),  alkali  and  alkaline- 
earth  metals  and  alcohols,  such  as  ethyl  alcohol,  re- 
duce isocyclic  and  heterocyclic  bases  in  the  presence 
of  "  indifferent  solvents."  It  is  stated  that  ar- 
tetrahydro-a-naphthylamine  is  formed  when  an 
alcoholic  solution  of  a-naphthylamine  is  added  to  a 
mixture  of  solvent  naphtha  and  sodium  at  a  tem- 
perature above  130°  C,  but  that  when  an  in- 
different solvent  of  lower  boiling  point,  such  as 
toluene,  is  used,  dihydro-a-naphthylamine  is  ob- 
tained. Consequently  it  would  appear  that  ar- 
tetrahydro  -  a  -  naphthylamine  is  formed  when 
a-naphthylamine,  dissolved  in  any  alcohol,  is  added 
to  a  boiling  mixture  of  solvent  naphtha  and  sodium, 
and  that  replacement  of  solvent  naphtha  by  toluene 
results  in  the  formation  of  dihydro-a-naphthyl- 
amine, irrespective  of  the  alcohol  used.  If  such 
were  the  case,  the  important  factor  in  the  reaction 
is  obviously  the  temperature  at  which  the  reduction 
is  carried  out  and  the  nature  of  the  alcohol  used  is 
immaterial. 

In  order  to  test  this  point  a  series  of  compara- 
tive experiments  was  carried  out,  in  which  30  g. 
of  sodium  was  covered  with  400  c.c.  of  an  indifferent 
solvent,  raised  to  the  boiling  point,  and  a  solution 
of  34  g.  of  a-naphthylamine  in  sufficient  alcohol  to 
dissolve  the  sodium  was  added  slowly,  the  mixture 
being  worked  up  as  soon  as  all  the  sodium  had 
disappeared.  Under  these  conditions  ar-tetrahydro- 
a-naphthylamine  wai  formed  only  when  amyl  alcohol 
was  used,  and  was  produced  equally  well  at  the 
boiling  point  of  toluene  as  at  the  boiling  point  of 
solvent  naphtha  (139°  C),  whilst  when  ethyl  or 
butyl  alcohol  was  substituted  for  amyl  alcohol, 
dihydro-a-naphthylamine  was  formed  even  at  the 
boiling  point  of  solvent  naphtha.  Further,  when 
dihydro-a-naphthylamine  was  substituted  for 
a-naphthylamine  and  treated  with  sodium,  ethyl 
alcohol,  and  solvent  naphtha  as  before,  it  remained 
unaffected  by  the  treatment.  It  is  clear,  there- 
fore, that  some  other  factor  is  concerned  in  the 
reaction  besides  the  temperature  at  which  it  is 
carried  out. 

This  method  of  preparation  is,  nevertheless,  an 
improvement  on  Bamberger's  method  for  the  pre- 
paration of  ar-tetrahydro-a-naphthylamine,  for  it 
requires  less  than  one-third  of  the  quantity  of 
alcohol  previously  necessary ;  it  is  more  convenient 
to  cover  sodium  with  an  indifferent  solvent  and  to 
add  an  alcoholic  solution  of  a-naphthylamine  to  the 
boiling  mixture  than  to  add  sodium  in  several 
portions  to  a  boiling  alcoholic  solution  of 
a-naphthylamine;  and  further,  by  replacing  amyl 
alcohol  by  another  alcohol,  the  previously  unknown 
dihydro-a-naphthylamine  is  obtained.  In  fact,  as 
far  as  the  preparation  of  hydrogenated  naphthalene 
derivatives  by  means  of  sodium  and  an  alcohol  is 
concerned,  it  is  doubtful  whether  this  method  can 
be  improved  upon. 

The  constitution  of  the  dihydro-a-naphthylamine 
obtained  in  these  experiments  was  next  investi- 
gated by  removing  the  amino  group  so  that  the 
corresponding  dihydronaphthalene  could  be 
examined  and  identified.  The  literature  with 
regard  to  dihydronaphthalene  is  rather  involved 
for  the  following  reasons  :  — 

(1)  It  has  not  always  been  recognised  that  two 
isomers  exist,  viz.,  1.4-dihydronaphthalene  and 
1.2-dihydronaphthalene,       the       former       yielding 


phenylene-diacetic    acid     and     the     latter     hydro- 
cinuamic-o-carboxylic  acid  on  oxidation. 

(2)  The  melting  points  of  the  dibromides  of  the 
two  isomers,  which  have  been  used  for  their 
identification,  lie  close  together,  being  71"5° — 72°  C. 
and  70° — 71°  C.  respectively.  (Actually  when  these 
compounds  are  compared  with  one  another  they 
may  be  readily  distinguished,  for  the  former 
crystallises  in  long,  glittering,  thin  prisms,  while 
the  latter  forms  stout  prismatic  crystals ;  a  methyl 
alcoholic  solution  of  the  former  remains  neutral 
after  prolonged  boiling,  whilst  with  the  latter  the 
solution  reacts  strongly  acid  after  short  boiling; 
the  melting  point  of  either  is  lowered  by  admixture 
with  the  other.) 

(3)  The  dihydronaphthalenes  form  mixed  crystals 
with  naphthalene  which  cannot  be  separated 
completely  by  physical  means.  These  mixed  crystals 
melt  considerably  higher  than  the  pure 
dihydronaphthalene. 

Experiments  which  were  carried  out  with  the 
dihydronaphthalenes  in  order  to  check  their 
properties  confirmed  the  work  of  Straus  and 
Lemmel  (Ber.,  1913,  46,  232). 

Crude  1.4-dihydronaphthalene,  prepared  by  the 
method  of  Bamberger  and  Lodter  by  the  action  cf 
sodium  and  ethyl  alcohol  on  naphthalene 
(Annalen,  1895,  288,  75),  was  purified  as  described 
by  Sand  and  Genssler  (Ber.,  1903,  36,  3705)  by 
shaking  an  ethereal  solution  with  an  aqueous 
solution  of  mercuric  acetate  for  24  hrs.  The  crude 
mercury  compound  which  separated  was  extracted 
with  boiling  benzene  in  a  Soxhlet  and  crystallised 
in  colourless  needles,  m.p.  121°  C,  which  when 
decomposed  with  hydrochloric  acid  yielded  pure 
1.4-dihydronaphthalene,  crystallising  in  plates,  m.p. 
24-5°— 25°  C. 

The  isomeric  1.2-dihydronaphthalene  was  first 
obtained  by  heating  1.4-dihydronaphthalene  with 
five  times  its  volume  of  5%  sodium  ethoxide  at 
140° — 150°  C.  for  8  hrs.,  but  it  was  subsequently 
shown  by  Straus  (Ber.,  1913,  46,  1051)  that  both  the 
temperature  and  concentration  of  the  sodium 
ethoxide  employed  play  a  part  in  this  reaction. 
When  1.4-dihydronaphthalene  is  heated  with  5% 
sodium  ethylate  at  its  boiling  point  (87°  C.)  for 
1  hr.,  there  is  no  conversion,  whilst  a  two-thirds 
conversion  occurs  at  105°  C,  and  at  140°  C.  heating 
for  £  hr.  is  sufficient  for  complete  conversion.  On 
the  other  hand,  by  using  10%  sodium  ethoxide  the 
conversion  is  complete  after  heating  at  100° — 
105°  C.  for  1  hr.  The  latter  method  was  used  for 
the  preparation,  except  that  it  was  found  con- 
venient to  allow  the  alcohol  to  distil  slowly  during 
the  reaction.  In  order  to  ensure  purity,  the  pro- 
duct was  converted  into  the  mercury  compound  by 
shaking  an  ethereal  solution  with  aqueous  mercuric 
acetate,  the  product  extracted  with  boiling  benzene, 
in  which  the  mercury  compound  of  1.2-dihydro- 
naphthalene is  insoluble,  and  decomposed  with 
hydrochloric  acid.  Pure  1.2-dihydronaphthalene 
crystallises  in  colourless  plates,  m.p.  -9°  C. 

There  is  no  doubt  that,  in  all  investigations  in 
which  dihydronaphthalene  has  been  prepared  by 
the  elimination  of  water,  ammonia,  hydrochloric 
acid,  etc.,  from  alicyclic  derivatives  of  tetrahydro- 
naphthalene  and  identified  by  means  of  the 
dibromide,  the  compound  was  actually  1.2-dihydro- 
naphthalene and  not  1.4-dihydronaphthalene  as  was 
supposed. 

An  important  difference  in  properties  between 
1.4-  (I.)  and  1.2-dihydronaphthalene  (III.)  is  that 
only  the  latter  compound  is  reduced  to  tetra- 
hydronaphthalene  by  sodium  and  ethyl  alcohol. 
This  fact  disposed  of  the  difficulty  of  reconciling 
the  reduction  of  naphthalene  through  1.4-dihydro- 
naphthalene   to    tetrahydronaphthalene    with    the 
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only  tli.'  latter  ut  whiob  is  reducible  by  sodium  and 

im  alcohol  i"  a  saturated  honiologuo  of  benzene, 
and  consequently  l.4-dihydronaphthalene  should 
not  In'  directly  reducible, 

preparation  of  tetrahydronaphthalene  by 
Bamberger  and  fXitschelt  by  the  action  of  sodium 
and  amyl  alcohol  on  naphthalene  (Her..  1890,  23 
LfiOl)     i>.     therefore,     explained    by    the    initial 

formation    of    1. 1-dihydroiiaplithalono    followed    by 

laomerisation  to  the  1.2-dihydro  compound  and  the 

formation  of  tetrahydronaphthalcno  under 
ordinary  conditions  only  when  amyl  alcohol  is  used 
in  the  reduction  and  not  when  other  alcohols  are 
must  be  due  to  tho  fact  that  only  in  the 
former  case  arc  tho  concentration  of  sodium 
alkylozide  and  the  temperature  suitablo  for  tho 
laomerisation  of  the  1.4-dihydro  derivative  prior  to 
further  hydrogenation.  The  dihydronaphthaleno 
obtained  from  the  dihydro-a-naphthylamino  pre- 
rioualy  referred  to  proved  to  be  tho  1.4-  isomer 
and  consequently  tho  amine  is  5.8-dihydro-l- 
naphthylanune.  It  crystallises  in  largo  colourless, 
rhombic  plates  or  needles,  m.p.  37° — 38°  C,  and  its 
hydrochloride  crystallises  in  stout  needles.  Tho 
Brat  stage  in  tho  reduction  of  a-naphthylamine, 
therefore,  is  similar  to  tho  first  stage  in  tho 
reduction  of  naphthalene,  and  if  the  two  cases  nre 
completely  analogous  it  is  clear  that  this  dihydro- 
■-naphthylamine  would  not  be  reduced  to  ar-tetra- 
hydro-a-naphthylamine  by  a  further  treatment 
with  sodium  and  ethyl  alcohol,  unless  the  conditions 
of  th.'  reaction  were  such  as  to  bring  about  a  pre- 
liminary conversion  into  tho  isomeric  dihydro-o- 
naphthylamine  by  boiling  with  sodium  ethoxide. 

In  order  to  test  this  hypothesis  tho  reduction 
mixture  employed  for  the  preparation  of  5.8- 
diliydro-a-naphthylamino  was  boiled  for  a  number  of 
hours  after  all  the  sodium  had  disappeared,  instead 
of  being  worked  up  immediately.  It  was  found  that 
the  reaction  product  was  a  mixturo  of  two  amines 
in  this  case  and  that  by  increasing  the  proportion 
of  sodium  employed  or  by  using  more  concentrated 
sodium  ethoxide  and  boiling  for  several  hours,  tho 
whole  of  the  5.8-dihydro-a-naphthylamine  was  con- 
verted into  this  new  amine.  Further,  this  amine  is 
readily  reduced  to  ar-tetrahydro-a-naphthylamino 
by  treatment  with  sodium  and  ethyl  alcohol,  even 
in  tiie  absence  of  a  high  boiling  indifferent  solvent. 
The  hydrocarbon  obtained  from  this  base  by 
removing  the  amino  group  proved  to  be  1.2-dihydro- 
naphth.ilone,  and  consequently  the  amine  is 
6.8  -  dihydro  -  1  -  naplithylamine  or  7.8  -  dihydro-1- 
naphthylamine.  It  is  a  colourless  oil,  which  does 
not  solidify  in  a  freezing  mixture  of  ico  and  salt, 
an. I  its  hydrochloride  crystallises  in  needles,  whilst 
ar-tetrahydro-a-iiaphthylaminc,  which  is  also  an 
oil,  forms  a  hydrochloride  which  crystallises  in 
pearly  plates.  It  condenses  with  diazonium  salts, 
forming  aminoazo  compounds,  and  when  diazotised 
and  coupled  with  amines  and  phenols  it  forms  azo 
dyes. 

The  further  investigation  of  the  isomeric  dihydro- 
o-naphthylamines  is  at  present  in  progress. 

oiirse  of  the  reaction  in  the  formation  of 
ar-tetrahydro-a-naphthylamine  from  o-naphthyl- 
amine  by  the  action  of  sodium  and  an  alcohol  is 
completely      analogous      to     the      conversion      of 


naphthalene   into   tetrahydronaphthalcno,   tho  first 

stage  being  the  formation  of  6.8-dihydro-l- 
aaphthylanune,  which  is  isomorised  to  tho  7.8- 
compound,  tins  latter  tlnii  being  reduced  to  tho 

tetrahydro  derivative. 

Apparently      the     reason     why     ar-tctrabydro-o- 

naphthylamine  ba  bti I  in  tho  past  only 

when  amy]  alcohol  has  been  employed,  and     not 

when  other  alcohols  have  been  used,  is  that  only  in 

■  former  oase  have  the  maj  conditions  of  the 

reaction  been  suitablo  for  the   iaomerisation  of  tho 
intermediate  5.8-dihydro-a-naphthylamine. 
It    seemod   desirable    now    to    investigate    more 

■  ly     the    direct    hydio._oii.it  i u     naphthnlono 

and  its  derivatives  by  moans  of  hydrogen  in 
presence  of  a  catalyst. 

Sabatier  and  Sonderons,  who  prepared  cyclo- 
hexane  by  passing  a  mixturo  of  benzene  and  hydro- 
gen over  finely  divided  nickel  at  180°— 200°  C. 
(Comptes  rend.,  1901,  132,  210),  found  that  tctra- 
bydronaphthalene  was  formed  from  naphthalene  by 
a'  similar  treatment  at  200°  C.  (ibid,  1901,  132, 
1254).  Ipatiov  obtained  successively  tetrahydro- 
and  docahydro-naphthalono  by  heating  naphthalene 
with  hydrogen  in  presence  of  nickel  or  its  oxide  at 
250°  C.  under  120  atm.  pressure,  and  a-  and  /?- 
naphtha]  were  converted  in  a  similar  manner  into 
the  corresponding  decahydronaphthols.  Willstiitter 
and  Halt  obtained  perhydro-  and  decahydro- 
naphthaleno  by  shaking  an  ethereal  or  glacial 
acetic  acid  solution  of  naphthalene  with  platinum 
black  and  hydrogen  in  a  closed  vessel  (Ber.,  1912, 
45,  1474),  whilst  Willstatter  and  King,  using  the 
same  method,  found  that  naphthalene  did  not  form 
tetrahydronaphthalene  at  any  stage  of  the  process, 
but  that  a  mixturo  of  naphthalene  and  perhydro- 
naphthalene  was  always  produced  until  all  the 
naphthalene  was  converted  into  perhydronaphtha- 
lene  (ibid,  1913,  46,  527).  Tho  same  authors,  how- 
'  ever,  obtained  tetrahydronaphthalcno  from  pure 
dihydronaphthaleno — prepared  by  tho  exhaustive 
mothylation  of  ac-tetrahydro-/?-naphthylamine — 
which  they  believed  to  be  1.4-dihydronaphthalene, 
but  which  was  actually  the  1.2-isomer. 

A  method  by  which  Lcbeau  and  Pichon  obtained 
tetrahydronaphthalene  in  a  90%  yield  consisted  in 
enclosing  a  mixture  of  liquefied  ammonia,  sodium, 
and  naphthalene  in  an  autoclave,  and  allowing  it 
slowly  to  attain  the  air  temperature  (Comptes 
rend.,  1914,  158,  1514).  In  this  reaction  the  sod- 
amide  formed  must  influence  tho  course  of  the 
hydrogenation,  as  nascent  hydrogen  alone  docs  not 
convert  naphthalene  into  tetrahydronaphthalene. 

In  the  case  of  tho  hydrogenation  of  aromatic 
amines,  Sabatier  found  that  the  products  obtained 
by  passing  a  mixturo  of  aniline  and  hydrogen  over 
nickel  at  190°  C.  were  ammonia,  benzene,  cyclo- 
hexane,  cyclohexylamine,  dicyclohexylamine,  and 
cyclohexylaniline  (Comptes  rend.,  1904,  138,  457);  a 
mixture  of  40 — 50%  cyclohexylamine,  10%  dicyclo- 
hexylamine, and  10%  cyclohexylaniline  was  ob- 
tained by  Ipatiov  by  heating  aniline  and  hydrogen 
in  presence  of  nickel  at  220°— 230°  C.  under  a  high 
pressure  for  50  hours;  and  Willstatter  and  Hatt  ob- 
tained dicyclohexylamine  as  principal  product  with 
only  10%  of  cyclohexylamine  by  shaking  a  glacial 
1  acetic  acid  solution  of  aniline  with  hydrogen  in  pre- 
j  sence  of  platinum  black  in  a  closed  vessel  at  tho 
ordinary  temperature  (loc.  cit.). 

The  reduction  of  a-nitronaphthalene  to  a-naph- 
thylamine  with  an  excess  of  hydrogen  in  presence 
of  a  catalyst  at  330°— 350°  C.  was  examined  by 
Sabatier  and  Senderens  (Comptes  rend.,  1902,  135, 
225),  who  found  that  copper  was  the  most  suitablo 
catalyst,  as  nickel  gave  rise  to  the  elimination  of 
ammonia  and  formation  of  tetrahydronaphthalene. 

With  regard  to  this  elimination  of  ammonia  dur- 
ing the  reduction  of  amines,  the  reaction  is  reversi- 
ble under  suitablo  conditions,  for  Meyer  and 
Tanzen   found   that   traces   of   aniline   are  formed 
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when  a  mixture  of  benzene  and  ammonia  is  passed 
over  nickel  at  550°  C.  (Ber.,  1913,  46,  3184),  pre- 
sumably as  the  result  of  a  simultaneous  dehydro- 
genation  of  the  ammonia  and  hydrocarbon.  In 
order  to  determine  whether  naphthalene  and 
ammonia  behaved  in  an  analogous  manner  we  car- 
ried out  some  experiments  in  which  a  mixture 
of  ammonia  and  naphthalene  was  passed  over 
nickel  at  300°  C,  and  obtained  a  yield  of  about  2% 
of  base  which  appeared  to  be  a  mixture  of  a- 
naphthylamine  and  5.8-dihydro-a-naphthylamine, 
and  hydrogen  was  detected.  The  reaction  is  pro- 
bablv :  — 

C„H„+NHJ2C1,H,NH2+H!-C10H,NH!. 

The  possibility  of  simultaneous  dehydrogenation 
occurring  must  be  taken  into  consideration  in 
attempts  to  hydrogenate  naphthalene  derivatives, 
for  the  addition  of  hydrogen  to  an  unsaturated 
aromatic  compound  in  the  presence  of  a  catalyst 
may  be  reversed  under  suitable  conditions,  leading 
to  a  state  of  equilibrium  between  the  hydrogenated 
and  dehydrogenated  compounds.  In  view  of  the 
results  already  obtained  in  the  catalytic  hydro- 
genation  of  aromatic  compounds  and  amines  in 
particular,  it  was  decided  to  employ  a  nickel  cata- 
lyst deposited  on  kieselguhr  for  our  experiments 
on  the  hydrogenation  of  a-naphthylamine  and  to 
carry  out  similar  experiments  with  naphthalene, 
which  might  serve  as  a  guide  in  the  former  case. 
The  hydrogen  employed  was  purified  by  passing 
through  40%  caustic  soda  solution,  concentrated 
sulphuric  acid,  a  heated  copper  tube  containing  a 
roll  of  electrolytic  copper  gauze,  and  a  U-tube  con- 
taining moistened  caustic  potash. 

The  process  adopted  for  the  experiments,  which 
should  be  regarded  as  preliminary  and  of  a  quali- 
tative nature  only,  consisted  in  prolonged  bubbling 
of  hydrogen  at  the  ordinary  pressure  through  the 
purified  substance,  either  molten  or  dissolved  in  a 
suitable  solvent,  in  presence  of  nickel  deposited  on 
kieselguhr,  in  a  glass  vessel  fitted  with  a  condenser 
and  an  agitator  capable  of  being  driven  at  a  high 
speed. 

Temperatures  varying  from  100°  C.  to  the  respec- 
tive boiling  points  were  tried  with  naphthalene  and 
a-naphthylamine,  in  the  absence  of  solvents,  with- 
out result,  except  that  there  was  an  appreciable 
evolution  of  ammonia  in  the  latter  case,  particu- 
larly at  the  higher  temperatures  used. 

Negative  results  were  obtained  also  in  the  case 
of  a-naphthylamine  dissolved  in  such  solvents  as 
petroleum  ether,  toluene  or  solvent  naphtha,  the 
experiments  being  carried  out  at  the  boiling  point 
of  the  solvent.  The  first  positive  results  were  ob- 
tained by  using  a  boiling  ethyl  alcoholic  solution 
of  naphthalene,  when  it  was  found  that  hydro- 
genation occurred.  Under  the  conditions  used,  the 
products  obtained  were  invariably  mixtures  which, 
however,  could  be  separated  readily.  The  first 
main  product  of  hydrogenation  proved  to  be  1.4-di- 
hydronaphthalene,  and  this  appears  to  be  the  first 
instance  of  the  preparation  of  a  dihydro  derivative 
in  the  naphthalene  series  by  direct  hydrogenation 
in  presence  of  a  catalyst.  A  more  prolonged  re- 
action, or  treatment  of  1.4-dihydronaphthaIene  in 
boiling  ethyl  alcoholic  solution,  led  to  the  formation 
of  some  tetrahydronaphthalene  together  with  a 
mixture  of  lower  boiling  liquids,  which  were  not 
examined  closely,  but  were  probably  the  more 
saturated  derivatives. 

Hydro  derivatives  of  naphthalene  were  of  con- 
siderable importance  in  Germany  during  the  war. 
Tetrahydronaphthalene  or  "  tetralin  "  and  deca- 
hydronaphthalene  or  "  dekalin  "  are  valuable  sol- 
vents and  motor  fuels  which  are  now  available  in 
Germany  in  large  quantities,  and  are  manufactured 
by  the  direct  hydrogenation  of  naphthalene  (Voll- 
mann,  Farben-Zeit.,  1919,  24,  1689).  It  is  not 
within  the  scope  of  this  present  paper  to  emphasise 
the    importance    of    hydrogenated    derivatives    of 


naphthalene  as  motor  fuels,  but  it  should  be  noted 
that  these  compounds,  whilst  having  approximately 
the  same  calorific  value  as  naphthalene,  are  mobile 
liquids,  and  that  there  must  be  some  stage  in  the 
hydrogenation  at  which  the  compound  will  burn 
like  a  fatty  compound  without  deposition  of  carbon 
in  the  cylinder. 

An  investigation  of  these  compounds  from  this 
point  of  view  is  at  present  in  progress  in  collabora- 
tion with  Captain  F.  S.  Sinnatt,  the  results  of 
which  will  be  presented  to  this  Society  on  some 
future  date. 

With  regard  to  a-naphthylamine  positive  results 
were  obtained  also  when  the  treatment  was  carried 
out  in  a  boiling  ethyl  alcoholic  solution,  but  the 
hydrogenation  was  more  satisfactory  when  boiling 
mixtures  of  ethyl  alcohol  and  toluene  or  ethyl 
alcohol  and  solvent  naphtha  were  used. 

In  the  latter  case,  the  a-naphthylamine  was  com- 
l    pletely  converted  into  dihydro-a-naphthylamine  by 
prolonged  bubbling  of  hydrogen,  the  catalyst  being 
replaced  by  a  fresh  portion  half  way  through  the 
reaction.       Examination  proved  this  compound  to 
be  5.8-dihydro-a-naphthylamine.        Attempts  were 
j    made  to  convert  this  compound  into  ar-tetrahydro- 
I    a-naphthylamine  by  further  treatment,  but  whilst 
there  was  evidence  of  some  reduction  taking  place, 
under   the   conditions   used,    no    satisfactory   con- 
version  occurred.     In   view   of   these   preliminary 
results,   an   apparatus  is  being  constructed   which 
will  allow  the  experiments  to  be  carried  out  under 
an  increased  pressure,  and  when  complete  this  in- 
vestigation will  be  continued. 

In  conclusion,  I  wish  to  express  my  thanks  to 
Miss  E.  Levin  and  Mr.  S.  Loo,  who  have  carried  out 
a  large  number  of  the  experiments  connected  with 
this  work,  and  to  Messrs.  British  Dyestuffs  Cor- 
poration (Blackley),  Ltd.,  who  have  kindly  supplied 
me  with  the  sodium  and  a-naphthylamine  required 
in  this  investigation. 

Dyestuffs  Research  Laboratory, 
Municipal   College   of   Technology, 

Manchester. 

Discussion. 

The  Chairman  said  that  the  author's  results 
indicated  that  a  certain  reaction  proceeded  much 
more  efficiently  in  the  presence  of  a  copper  than 
it  did  in  the  presence  of  a  nickel  catalyst, 
although,  so  far  as  was  known,  the  mechanism  in 
the  two  reactions  was  the  same.  If  the  mechanism 
were  the  same  it  would  appear  that  the  condition 
of  the  catalyst,  the  temperature  at  which  it  was 
operated,  and  the  concentration  in  which  it  was 
used  might  play  a  very  considerable  part  in  the 
results.  Very  complex  mixtures  were  obtained  in 
the  hydrogenation  of  naphthalene,  and  most  of 
the  products  were  obtained  as  the  result  of 
secondary  reactions.  By  removing  the  desired 
product  from  the  zone  of  reaction  quickly  it  might 
be  possible  to  control  the  results. 

Professor  Pyman  said  that  the  naphthalene 
series  was  connected  in  a  very  simple  manner  with 
derivatives  of  isoquinoline.  Now  the  reduction  of 
isoquinoline  and  particularly  of  ite  derivative 
papaverine,  had  been  studied  pretty  fully.  Papa- 
verine was  an  isoquinoline  containing  three  sub- 
stituents,  methoxyl  groups  in  the  6-  and  7-posi- 
tions,  and  a  dimethoxybenzyl  residue  in  the  1- 
position.  Reduction  of  papaverine  gave,  to  some 
extent,  tetrahydropapaverine,  and  also  a  dihydro- 
papaverine,  but  this  was  not  analogous  to  any- 
thing Mr.  Rowe  had  shown.  It  contained  un- 
doubtedly a  bi-cyclic  ring  in  the  place  of  the 
pyridine  ring,  the  1-  and  3-carbon  atoms  being 
united  by  a  bridge,  for  when  it  was  de-graded  by 
suitable  methods  it  gave  derivatives  of  indene. 
This  was  perhaps  interesting  by  way  of  contrast 
with  the  naphthalene  series.  In  using  sodium  and 
alcohol  in  considerable  quantities  he  found  it  con- 
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Tenient  to  employ  the  following  method :  The 
sodium  wan  put  in  at  the  bottom  of  a  large  bolt 
heud  fitted  With  I  rollux  oondemmr  and  a  dropping 
funnel  ami  covered  with  a  small  proportion  of  the 
■looholio  solution,  tlio  whole  being  heated  in  an 
oil  bath,  ami  the  bulk  of  the  alcoholic  solution  was 
then  introduced  through  the  dropping  funnel;  by 
thin  muni  the  reduction  of  considerable  quan- 
tities  was   conveniently   ell'ected.      Caro   was   neces- 

>ar\  v.  ith  amy!  alcohol,  Windmns,  who  had  worked  a 
great  deal  with  cholesterol,  had  shown  that  in  this 
t ho  action  of  sodium  and  amyl  alcohol  did  not 
■imply  effect  reduction,  but  also  addition  of  an 
amyl  alcohol  residue. 

Mr.  J.  Baddiley  said  that,  within  certain 
limits,  there  appeared  to  be  an  analogy  between 
addition  in  the  case  of  hydrogonation  and  substitu- 
tion in  the  case  of  sulphonation  of  naphthalene. 
Apparently,  in  tho  hydrogenation  of  the  naphtha- 
lene derivatives  investigated,  the  reaction  went 
through  the  p-dihydro  compound  to  the  ortho,  just 
as  in  sulphonation  the  first-formed  product  was 
the  o-acid  which  was  then  isomerised  to  the  /3-acid. 
In  hydrogenation  by  means  of  sodium  and  alcohols 
the  author  had  shown  that  only  in  the  case  of 
amyl  alcohol  did  the  hydrogenation  pass  beyond  the 
dihydro  stage.  Further  progress  to  the  tetrahydro 
stage  depended  on  the  isomerisation  of  the 
1.4-dihydro  to  tho  1.2-dihydro  compound.  It  was 
possible  that  whereas  other  alcohols  had  none, 
amyl  alcohol  had  a  specific  isomerising  effect,  this 
difference  being  paralled  by  the  different  isomeris- 
ing effect  of  different  strengths  of  sulphuric  acid 
in  the  case  of  sulphonation.  Had  the  author  tried 
the  effect  of  the  presence  of  amyl  alcohol  in  catalytic 
reductions?  With  regard  to  azo  dyes  he  bore  out 
what  the  author  had  said  about  the  analogy 
between  the  behaviour  of  tetrahydro-a-naphthyl- 
amine  and  that  of  certain  amines  of  the  benzene 
series.  In  coupling  with  diazo  compounds,  how- 
mr,  p-xylidine  presented  a  closer  analogy  than 
did  o-xylidine. 

Dr.  T.  Callan  asked  if  the  hydrogenated  deriva- 
tives of  the  naphthylamines  showed  the  same 
difference  in  their  behaviour  to  nitrous  acid,  e.g. 
in  the  difficulty  of  obtaining  clear  diazo  solutions 
and  quantitative  absorption  of  nitrous  acid,  as  did 
the  corresponding  non-hydrogenatcd  derivatives. 
Had  the  effect  of  traces  of  water  on  the  reduction 
process  been  studied,  and  had  other  metals,  such 
as  calcium,  been  employed  in  place  of  sodium  in 
the  reduction  process  ?  Further,  if  the  hydro- 
genated naphthylamine  derivatives  resembled  the 
xylidines  in  their  characteristics,  did  they  condense 
with  benzaldehyde  to  form  crystalline  benzylideno 
compounds  such  as  p-xylidine  gave,  or  non- 
crystalline compounds  such  as  the  other  xylidines 
formed  ? 

Captain  F.  S.  Sinnatt  said  that  a  compound  of 
the  nature  of  tetrahydronaphthaleno  which  would 
have  a  fairly  high  calorific  value  and  was  a  liquid 
should  find  a  wide  use  as  a  fuel.  Tho  substance  was 
no  doubt  easily  soluble  in  alcohol,  and  if  it  would 
burn  in  the  same  manner  as  a  fatty  compound  it 
could  bo  added  to  alcohol  to  increase  its  calorific 
value. 

Dr.  J.  A.  R.  Hknderson  remarked  upon  the 
difficulty  in  identifying  the  1.2-  and  the  1.4- 
dihydronaphthalenes,  and  asked  if  the  author  had 
studied  the  action  of  chromyl  chloride  upon  these 
two  isomers.  Chromyl  chloride  had  been  U6ed  with 
great  success  in  the  study  of  the  constitution  of 
the  terpenes,  and  probably  might  serve  to  differen- 
the  dihydronaphthalenes. 

Mr.  W.  A.  Silvester  said  that  in  referring  to 
the  use  of  hydrogenated  naphthalenes  as  motor- 
fuels  the  author  had  not  stated  the  boiling-points 
of  the  compounds.     They  should  be  comparatively 


high,  and  he  had  gathered  that  in  Germany  the 
compounds  had  been  mainly  applied  as  substitutes 
for  lubricating  oils.  It  was  possible  that  the  use 
of  high  temperatures  in  tho  Sabatier-Senderens 
process  resulted  in  a  cracking  similar  to  that  which 
occurred  when  petroleum  hydrocarbons  were 
lie. i  ted. 

Mr.  Rowe,  in  reply,  said  that  the  secondary 
reactions  which  might  take  place  in  connexion  with 
direct  hydrogenation  could  not  bo  better  exempli- 
fied than  in  the  case  of  tho  catalytic  hydrogenation 
of  aniline.  Tetrahydroquinolino  and  tetrahydro- 
isoquinoline  were  particularly  interesting  to  him. 
The  formor  closely  resembled  monomcthylaniline  in 
its  properties  and  the  latter  benzylamine.  The 
N-methyl  derivative  of  tetrahydroquinolino  re- 
sembled dimethylaniline,  for  it  formed  a  p-nitroso 
derivative,  and  condensed  with  benzaldehyde 
to  form  an  analogue  of  Malachite  Green,  whilst 
p-aminotetrahydroquinoline  behaved  like  an 
alkylated  p-phenylenediamine  giving  tho  Indamine, 
Safranine,  and  Methylene  Blue  reactions.  As  all 
his  experiments  on  the  direct  catalytic  hydrogena- 
tion of  naphthalene  had  been  qualitative  only,  up 
to  the  present  time,  no  figures  could  be  given  as  to 
the  relative  cost  of  tetrahydronaphthaleno  and 
other  fuels.  The  analogy  drawn  by  Mr.  Baddiley 
between  hydrogenation  and  sulphonation  in  the 
naphthalene  series  was  interesting.  Amyl  alcohol 
had_  been  tried  in  the  experiments  on  catalytio 
hydrogenation,  but  as  it  took  part  in  tho  reaction, 
resulting  in  a  complex  mixture  of  products  very 
difficult  to  deal  with,  its  use  was  abandoned.  It 
was  true  that  tetrahydro-a-naphthylamine,  whilst 
resembling  an  o-xylidine  in  structure,  more  closely 
resembled  a  p-xylidine  in  properties.  There  was 
less  difficulty  in  obtaining  clear  diazo  solutions  with 
tetrahydro-a-naphthylamine  than  with  a-naphthyl- 
amine.  He  hoped  to  have  more  to  say  with  regard 
to  azo  dyes  derived  from  hydrogenated  amines 
when  work,  at  present  in  progress,  was  completed. 
The  effect  of  the  presence  of  traces  of  water  on 
reduction  with  sodium  and  an  alcohol  had  been 
studied.  Dry  alcohol  was  essential,  for  when 
naphthalene  was  reduced  with  96%  ethyl  alcohol 
and  sodium,  a  product  was  obtained  melting  at 
37° — 40°  C.  which  was  a  mixture  of  1.4-dihydro- 
naphthalene  with  unaltered  naphthalene.  Bam- 
berger and  Lodter  stated  that  such  a  product 
remained  unaltered  on  further  treatment  with 
sodium  and  ethyl  alcohol,  but  he  had  not  found  that 
to  be  the  case.  This  mixture  was  readily  separated 
by  converting  the  naphthalene  into  the  picrate,  but 
by  repeated  crystallisation  from  alcohol  the  melting 
point  was  only  raised  to  59°  C,  at  which  point  it 
remained  constant.  Bayer's  patents,  which  he  had 
mentioned,  covered  the  action  of  alkaline-earth 
metals,  which  would  no  doubt  give  similar  results, 
but  he  had  only  worked  with  sodium.  The  con- 
densation products  of  hydrogenated  amines  with 
aldehydes  had  only  been  studied  in  the  case  of 
formaldehyde  and  ar-tetrahydro-/i-naphthyIamine. 
C.  Smith  (Chem.  Soc.  Trans.,  1904,  85,  732)  pre- 
pared methylene-tetrahydro-/3-naphthylamine,  a 
product  which  on  reduction  was  converted  into 
methyl-tetrahydro-/3-naphthylamine.  The  con- 
densation products  of  dihydro-  and  tetrahydro-a- 
naphthylamine  with  aldehydes  were  being 
examined  now.  The  benzylidene  derivatives  of 
these  amines  could  be  obtained  in  large,  beautifully 
formed  crystaja — a  further  example  of  the  amines 
resembling  p-  rather  than  o-xylidine.  The  hydro- 
genated naphthalene  hydrocarbons  were  soluble  in 
alcohol,  and  it  appeared  probable  that  if  a  study 
of  the  Beries  of  compounds,  naphthalene,  the 
isomeric  dihydronaphthalenes,  tetrahydro,  per- 
hydro,  and  decahydronaphthalene  were  made,  as 
had  been  suggested,  there  would  be  some  stage  in 
the  hydrogenation  at  which  the  compound  would 
burn  without  the  deposition  of  soot.     He  had  not 
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tried  chromyl  chloride  as  a  reagent  for  the  identi- 
fication of  the  isomeric  dihydronaphthalenes.  There 
was  no  real  difficulty  in  identifying  these  com- 
pounds as  the  dibromides,  provided  pure  specimens 
of  these  compounds  were  available  for  comparison. 


Newcastle  Section. 


Meeting   held  at  Armstrong   College   on  April   21, 
1920. 


PROFESSOR    P.    P.    BEDSON  IN   THE    CHAIR. 


PECTINS  IN  VARIOUS  PLANTS. 

BY  ARTHUR  3.   W.  HORNBY,   B.SC,  A.I.C. 

In  an  investigation  of  the  substances  not  usually 
determined  in  the  analysis  of  cattle  foods,  the 
pectins  were  found  to  vary  greatly  for  different 
foods.  Examination  of  fresh  plants  by  Fellenberg's 
method  also  showed  that  the  methyl  pectate  content 
of  different  parts  of  plants  varied  greatly. 

Fellenberg  has  shown  that  various  pectins  yield 
35 — 46%  arabinose,  6 — 10%  methyl- pentosan,  50% 
galactose,  and  7 — 11J%  methyl  alcohol  on  hydrolysis 
with  soda,  and  his  method  of  estimation  depends 
upon  the  scission  of  the  methyl  alcohol  on  treat- 
ment with  dilute  caustic  soda  solution  (see  J.,  1917, 
1190;  also  Chem.  Zentr.,  1916,  i.,  530,  and  Biochem. 
Zeits.,  1918,  85,  118). 

Fellonberg's  method  not  only  affords  a  method 
of  estimating  small  quantities  of  methyl  alcohol  in 
the  presence  of  ethyl  alcohol,  but  gives  very  good 
comparisons  of  the  methyl  pectate  content  of 
various  plants  and  furnishes  data  as  to  part  of  the 
hitherto  undetermined  constituents  of  food  sub- 
stances. 

Thus,  in  the  analysis  of  turnips,  after  the  per- 
centages of  water,  protein,  oil,  soluble  carbo- 
hydrates, fibre,  and  ash  have  been  determined  there 
always  remains  about  2%  of  undetermined  matter, 
and,  as  can  be  seen  from  the  following  tables,  the 
pectin  substances  go  far  to  make  this  up. 

As  some  of  the  methyl  compound  is  destroyed  in 
the  process  of  drying,  the  fresh  material  was  used 
in  later  investigations,  and  the  amount  of  dry 
matter  determined  separately  at  the  same  time. 
As  will  be  seen  from  the  tables,  there  is  in  every 
case  much  more  in  the  epidermal  tissue  than  in  the 
cortex.  Also,  when  plant  substances  were  affected 
by  insects  or  by  mechanical  injury  to  the  tissues, 
the  subsequent  wound  tissue  contained  more  methyl 
pectate  than  normally;  for  example,  when  living 
potato  was  scabbed  by  mechanical  means,  such  as 
cutting  with  a  knife,  more  of  these  pectins  were 
formed  in  the  wounded  tissue.  Also  exposure  of 
the  potato  to  light,  as  in  sprouting,  developed 
more  pectin  in  the  green  epidermis  and  inner  cortex 
than  is  found  in  the  normal  tuber. 

It  is  highly  probable  that  this  pectin  has  a  pro- 
tective effect,  especially  against  insect  attack. 
Methyl  alcohol  seems  to  be  a  strong  irritant  to 
insects,  and  the  ease  with  which  methyl  alcohol  is 
split  off  from  the  pectin  seems  to  indicate  that  it 
would  be  liberated  by  the  digestive  juices  of  the 
insect.  This  may  explain  the  immunity  of  the 
parsnip  against  insect  attack  when  compared  with 
carrots  or  potatoes. 

Different  parts  of  the  same  root  vary  in  pectin 
content;  e.g.,  parsnip  near  the  crown  contains 
more  than  other  parts  of  the  root,  in  both  the 
epidermis  and  cortex,  just  as  the  dry  matter  and 
sugar  content  also  vary. 


In  the  tables  the  figures  given  for  methyl  pectate 
in  the  dry  matter  and  fresh  material  are  average 
percentages  for  the  whole,  whole  peel,  or  whole 
flesh,  as  the  case  may  be,  although  the  moisture 
in  every  part  of  the  root  under  investigation  was 
determined  separately. 


Remarks.       Variety. 

3 
o 

Methyl  pectate. 

Root  and 

In 

In 

part  of  root. 

°- 

fresh 

dry 

Dry 

4.  c 

mater- 

matter. 

matter 

ial. 

°i 

% 

•3 

% 

Parsnip 

Peel        . . 

"  Hollow  Crown  " 

4 

414 

15-16 

S4-4 

Flesh      . . 

Normal 

4 

1-96 

11-76 

16-8 

Flesh      . . 

Boiled 

1 

1-80 

11-24 

16-8 

Flesh     . . 

Tissue  at- 

tacked by  fly 

1 

5 

20 

25 

Carrot 

Peel       . . 

2 

2-35 

11-6 

19-5 

Flesh     . . 

Normal 

2 

1-05 

7-96 

13-25 

Whole  root 

Small,  ill-grown  and 

Potato 
Peel 

attacked  by  fly. 

4 

1-75 

120 

14-5 

Normal           "  Ally  " 

2 

0-83 

415 

20 

Flesh     . . 

O 

017 

0-5S 

19 

Peel 

Green  (exposed 

to  light) 

1 

1-21 

604 

24 

Flesh     . . 

Exposed  to  light    ,, 

1 

0-32 

1-60 

19 

Peel 

Mechanically  in- 

jured 

*> 

1-16 

610 

20 

Whole    .. 

"  Up-to-date  " 

2 

0-45 

1-64 

27-26 

Garden  swede 

Peel 

3 

3-20 

16-67 

19-2 

Flesh     . . 

4 

0-96 

6-66 

14-41 

Softturnip 

Whole    .. 

Mixed 

V. 

0-58 

6-85 

8-5 

Swede 

Whole 

Mixed  "  Up-to-date  " 

&  "  Caledonian  " 

2 

0-82 

6-70 

12-2 

Whole    .. 

"  Up-to-date  " 

4 

1-18 

9-08 

13 

Garden  beet 

Peel 

2 

3-8 

14-75 

25-75 

Flesh     . . 

2 

1-25 

10 

12-5 

Number  of        Percentage  of 
determina-       methyl  pectate 
tions.  in  dry  matter. 


Fruit  peels — 

Orange 

Apple 
Leguminous  seeds — 

Bean  spermoderm    . . 

Embryo 

Earthnut  spermoderm 

Embryo 
Cakes — 

Linseed 

Palm  kernel 

Linseed  chaff 

Oat  straw 

Meadow  hay 

Malt 

Bran 
Ordinary  cork 


25-3 
17-3 

6-34 
1-40 
6-56 
3-20 

2-61 
0-27 

2-47 
0-80 
1-20 
1-34 
0-12 
2-49 


In  conclusion,  it  may  be  suggested  that  a  methyl 
compound  might  form  an  efficient  spray  against 
insect  attacks,  although  at  present  the  expense 
of  such  compounds  seems  to  be  prohibitive.  These 
investigations  are  proceeding. 

I  have  to  thank  Mr.  Collins,  of  the  Agricultural 
Department,  Armstrong  College,  for  his  kind 
assistance  and  supervision  in  this  work. 


Communications. 


PROPERTIES  AFFECTING  STRENGTH  IN 
WHEATEN  FLOUR. 

BY  F.   J.   MARTIN,   M.A. 

Strength   of   flour. — One   of    the   greatest   draw- 
backs in  the  study  of  wheaten  flour  has  been  the 
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multiplicity  of  definitions  of  "  itrength  "  i  the  most 
Bump   ri   •  and  Bitten  (.1 

\  -  ■;,   l,   ] .,  ,i.  trength "  as  the 

capacity  of  a  flour  to  produce  ■  large  and  well-piled 
[oaj  ,  it  u  ■ .  it ;i inly  a  statement  of  what  the  miller 
thi    term,   and   tins  definition   is  used 
throughout  t liis  paper.       Strength,   therefore,   is 
i  quality  or  a  combination  of  qualities, 
isure   "t    which    can   only   be   judged    em- 
pirically,  unless  and   until   it  is  possible  to  give 
accurate  and  quantitative  significance  to  the  words 
"  large  and  well  piled."    Empirical  judging  in  tin' 
form  of   "  Bakers'   marks  "  is  at  present  the  only 
way  of  obtaining  a  final  judgment  as  to  the  strength 
hi  a  tU.ur,  and  tho  object  of  the  work  recorded  in 
•    paper  was  to  find  out  whether  flours 
of   different    "strengths"    possessed    any   qualities 
which  could  be  determined  by  chemical  or  physical 
-  without  a  baking  trial. 

Effect  of  gluten  on  "  strength." — A  large  amount 
of  experimental  work  on  "  strength  "  in  the  past 
has  been  concerned  with  tho  amount  and  proper- 
ties of  the  gluten.    Ono  of  the  earliest  methods  sug- 

i  for  estimating  strength  consisted  of  wash- 
ing away  tho  starch  and  drying  and  weighing  the 
residual  gluten  Experience  of  this  method,  how- 
ever, showed  that  the  amount  of  gluten  did  not 
determine  the  baking  quality,  and  therefore  tho 
cause  of  strength  should  be  sought  in  tho  quality 
rather  than  li.  quantity  of  the  gluten.  Consider- 
able advan  made  by  tho  investigations  of 
Osborne  (cf.  J.,  1895,  293),  who  showed  that  gluten 
must  be  regarded  as  consisting  of  two  proteins, 
gliadin  and  glutenm,  which  could  ho  separated  by 
their  difference  in  solubility  in  dilute  alcohol,  in 
whieh  glutenin  is  insoluble.  Applying  this  fact  to 
the  problem  of  strength,  Fleurent  (Comptes  rend., 
1896,    123,    756)   examined   a   number   of   Hours,   and 

I  that  the  proportions  of  gliadin  to  glutenin  in 
good  gluten  {i.e.,  from  a  strong  flour)  was  as  3:1, 
and  that  any  departure  from  these  proportions  was 
accompanied  by  a  lowering  in  quality. 

Working  on  similar  lines.  Guess  (J.  Amcr.  Chcm. 
Soc,  1900,  263)  concluded  that  both  a  high  gluten 
content  and  high  gliadin-glutenin  ratio  were 
associated  with  strength.  It  was  found,  however, 
by  experience  gained  in  actual  baking,  that  these 
results  were  not  sufficient  to  assess  the  "  strength  " 
of  a  flour,  and  later  work  bv  Fleurent  (Comptes 
r.nd..  1901,  132.  1121),  in  which  he  determined  the 
gliadin  by  a  new  and  rapid  method,  showed  that 
variations  in  gliadin  content  of  different  flours  did 
not  affect  the  "  strength  "  to  an  extent  appreciable 
for  the  purposes  of  the  baker. 

'  of  gas-producing  capacity  on  "strength." 
U  od  (I.  Agric.  8ci.,  1907,  2,'l39)  divided  the 
factors  affecting  strength  into  two  classes,  viz., 
affecting  the  size,  and  those  affecting  tho 
shape  of  the  loaf.  He  considered  that  the  capacity 
of  a  flour  for  giving  off  gas  when  incubated  with 
yeast  and  water  was  tho  factor  which  in  the  first 
instance  determines  the  size  of  the  loaf.  Further 
work  by  Humphries  and  Simpson  (7th  Int.  Cong. 
Appl.  Chem.)  suggested  that  it  is  the  gas  evolved 
in  tho  latter  stages  of  fermentation  which  is  the 
more  important  factor. 

luenfs  on  "strength." — 
1  uing   his    researches   on   "strength,"    Wood 

ric,  Sci.,  1907,  2.  293)  drew  attention  to  the 
effect  of  varying  concentrations  of  acids  and  salts 
on  the  plr  lition  of  the  gluten,  and  sug- 

I  that  the  relation  between  the  concentrations 
of  acid  and  soluble  salts  in  the  flour  is  tho  factor 
on  which  the  shape  of  the  loaf  depends.  Subse- 
("Technology  of  Broadmnking,"  Jago, 
p.  823)  Wood  found  that  the  salts  having  the  great- 
est  influence   were   water-soluble   phosphates,    and 


that  a  high   i   iroentage  of  soluble  phosphates  was 

I   gluten,      Manly  i  llrit.  Assoc. 

Reports,  1909)  also  dealt  with  the  influence  of  elec- 

the  cohesive  power  of  gluten.     It  may 

be   remarked    here,    however,    that   it    is  doubtful 

whether  the  concentration  of  electrolytes  in  flour 

can  affect    practical  baking  results,  as  in  normal 

making  it  is  onBtomary  for  the  baker  to  add 

over  1      of  salt  to  the  Sour,  an  amount  many  times 

1  i  onstituentfl  natur- 
ally present  in  flour. 

Effect  of  entym.es  on  "  strength." — A  consider- 
able amount  of  work  has  been  carried  out  in  recent, 
\.ars  on  the  anivlolvtic  and  proteolytic  en/.vmes  of 
flour  (Baker  and  Hulton,  .1..  1908,  368;  Ford  and 
Guthrie,  ibid. j  389),  The  chief  points  established 
having  a  bearing  on  the  present  paper  are  (I)  that 
tho  presence  of  an  amylolytic  enzyme  is  neo 
to  provide  the  sugar  required  for  yeast  fermenta- 
tion, and  (2)  that  tho  presence  of  a  proteolytic 
enzyme  has  distinct  deleterious  effect  on  the  baking 
qualities  of  tho  flour. 

ExrBUIMENT.VL. 

Scope  of  experiments. — From  the  above  resume  it 
will  be  seen  that  the  following  have  been  suggested 
as  factors  determining  strength  :  — 

(a)  Tho  total  amount  of  gluten. 

(b)  The  gliadin-glutenin  ratio. 

(c)  Tho  amount  of  gas  which  can  be  obtained  by 
fermentation. 

(d)  Tho  concentration  of  electrolytes,  especially 
phosphates. 

The  present  paper  records  the  experiments  carried 
out  on  all  these  points  with  a  number  of  flours, 
togother  with  observations  on  the  gas-retaining 
capacity  of  the  dough,  the  water-soluble  proteins, 
and  the  baking  marks. 

In  selecting  flours  for  experimental  work  care 
was  taken  to  avoid  those  which  might  have  been 
treated  previously  by  the  miller  with  soluble  dia- 
static,  phosphoric,  or  ammonium  compounds. 

Effect  of  the  gas-producing  capacity  on  the 
strength  of  flour. — Previous  work  has  shown  the 
effect  of  gas-making  capacity  on  the  size  of  tho  loaf, 
and  some  attempts  have  been  made  to  correlate  size 
and  gas-producing  capacity.  As  it  did  not  appear 
that  size  invariably  corresponded  to  the  gas  pro- 
duced, the  following  experiments  were  carried  out. 
Six  Hours  were  selected  and  baked  under  laboratory 
conditions,  the  following  amounts  of  materials 
being  used  in  each  case: — Flour,  750g.,  water  400g., 
salt  1'2%,  yeast  1*0%.  The  doughs  were  made  up 
and  allowed  to  ferment  for  4  hours,  at  the  end  of 
which  time  they  were  handled,  weighed  and  placed 
in  tins  to  prove,  tho  proving  period  being  45  mins. 
Tho  flours  were  then  baked  and  the  resulting  loaves 
measured  three  hours  after  being  removed  from  the 
oven.  At  the  time  of  making  up  the  doughs  each 
was  sampled  and  aliquot  portions,  enclosed  in  tubes 
connected  with  a  gas-measuring  apparatus,  were 
incubated  at  29°  C,  readings  being  taken  to  cor- 
respond to  the  proving  period,  and  the  total  gas 
at  21  hrs.  The  results  in  Table  I.  show  that  neither 
the  total  gas  nor  the  amount  liberated  during  the 
proving  period  determines  the  size  of  the  loaf :  — 

It  appeared  that  five  of  the  flours  used  were 
good  gas-producers,  and  tho  sixth  fairly  good;  it 
was  therefore  decided  to  select  a  flour  with  poor 
gas-making  capacity  and  by  the  addition  of  dia- 
static  reagents  to  increase  the  amount  of  gas  pro- 
duced in  order  to  determine  if  this  increase  was 
reflected  in  the  size  of  tho  loaf.  A  sample  of  North 
Russian  flour  was  selected  and  baked  under  the  con- 
ditions described  for  the  previous  experiment,  the 
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Table  I. 


Gas 

Gas 

Total 

produced 

produced 

Volume 

Kef.  no. 

gas. 

from  com- 

during 

of  loaf. 

of  flour. 

c.c. 

mencement 

to  oven. 

c.c. 

proving 

period. 

c.c. 

c.c. 

6  A 

479 

136 

47 

1825 

3C 

426 

143 

48 

2600 

2C 

422 

152 

48 

2650 

1C 

417 

148 

47 

2600 

3A 

407 

142 

46 

1875 

7  A 

335 

159 

38 

3075 

same  proportions  of  flour,  water,  etc.,  being  used. 
The  diastatic  reagents  added  were  pure  diastase, 
and  the  proprietary  preparations  known  as 
"  Diastafor  "  and  "G.E.20."  It  will  be  seen  from 
the  figures  given  in  Table  II.  that  there  was  an 
increase  in  size  in  the  case  of  each  of  the  diastatic 
reagents  added 

From  these  experiments  it  is  seen  that  whereas 
the  total  amount  of  gas  does  not  permit  a  value  to 
be  assigned  to  the  size  of  the  resultant  loaf,  yet  in 


on  the  first  rise  eliminates  any  effects  due  to  the 
rate  of  gassing. 

The  effect  of  the  quantity  of  gluten  present  was 
first  examined.  A  strong  flour,  containing  over 
12%  gluten,  was  selected  and  diluted  with  calcu- 
lated quantities  of  wheat  starch  so  that  the  per- 
centage of  gluten  present  in  six  mixtures  varied 
from  75%  to  12'02%.  The  doughs  were  made  up  in 
the  following  proportions: — Flour  and  starch  20g., 
water  llg.,  salt  1"2%,  yeast  1'0%.  The  doughs  were 
then  rammed  down  into  measuring  cylinders  and 
incubated  at  29°  C,  the  gas  given  off  during  fer- 
mentation being  collected  over  brine  in  another 
set  of  cylinders,  and  the  volumes  of  the  doughs 
and  the  amounts  of  gas  produced  were  read  at  fre- 
quent intervals  (Table  III).  Curves  plotted  to 
show  the  relation  between  the  amounts  of  gas  gener- 
ated and  the  volumes  of  the  doughs  were  fairly 
regular  for  the  first  part  of  the  experiment,  but 
erratic  for  the  latter  part,  the  irregularity  coin- 
ciding with  the  appearance  of  holes  in  the  sur- 
face of  the  doughs  (the  equivalent  of  over-proving 
in  baking  practice).  Consideration  of  the  doughs 
was  therefore  limited  to  that  period  preceding  the 
appearance  of  the  holes  . 


Table  III. 


Kef.  no. 

Percen- 
tage of 
gluten. 

Times  at  which  readings  were  taken  (minutes). 

flour. 

Start. 

45 

55                 65 

80 

90              100 

110 

120 

130 

7  A  (a) 

7-5 

Volumes    | 
of  gas 

0 

14 

19 

25 

30 

35 

40 

44 

48 

58 

<b) 

8-5 

0 

15 

21 

26 

32 

36 

41 

45 

60 

57 

(c) 

95 

produced 

0 

14 

19 

24 

29 

34 

39 

43 

47 

56 

(d) 

105 

in  c.c. 

0 

14 

19 

25 

31 

35 

40 

45 

60 

56 

(e) 

12-0 

0 

13 

18 

24 

29 

34 

39 

43 

49 

64 

7  A  (a) 

7-5 

Volumes     / 

28 

42 

45 

50 

54 

65 

56 

57 

67 

68 

(b) 

8-5 

of  the 

28 

42 

46 

51 

55 

57 

58 

69 

59 

60 

<c) 

95 

doughs 

28 

41 

45 

50 

55 

68 

69 

61 

61 

63 

(d) 

10-5 

in  the 

28 

42 

46 

52 

57 

61 

63 

63 

63 

65 

(e) 

120 

cylinders    1 
In  c.c.       \ 

23 

42 

46 

52 

57 

62 

68 

68 

68 

70 

order  to  obtain  a  large  loaf  an  adequate  supply  of 
gas  must  be  available :  a  deficiency  of  gas  can, 
however,  be  rectified  by  the  addition  of  suitable 
diastatic  preparations. 


Table  II. 

Treatment. 

Vol.  of  loaf 

laboratory 

baking. 

Increase 
in  size. 

Bakers'marks 

(baked  in 
bakehouse). 

Untreated 
0-1%  Diastafor 
0-02%  Diastase 
015%  G.E.jo     .- 

c.c. 

2100 
2550 
2675 
2725 

0/ 

/o 

21 
27 

28 

78 
84 
88 
88 

Effect  of  the  amount  of  gluten  present  on  gas- 
retention. — It  being  generally  accepted  that  the 
figures  relating  to  gas  production  are  not  sufficient 
to  indicate  the  size  of  the  loaf,  the  next  factor 
considered  was  the  capacity  of  a  flour,  when  in  the 
state  of  dough,  to  retain  the  gas  produced. 

In  the  following  method  of  estimating  the  gas- 
retaining  power  of  a  flour  the  volumes  attained  by 
the  doughs  during  the  first,  rise  (i.e.,  during  the 
first  2  or  3  hours)  was  considered,  since  it  was  found 
by  experience  that  the  rate  of  gas  production  dur- 
ing this  period  was  approximately  the  same  in  all 
cases.  At  later  stages  during  the  fermentation  the 
rates  of  gas-producing  vary  greatly  for  the  different 
flours  and  in  some  cases  the  amount  of  gas  pro- 
duced is  not  sufficient  to  distend  the  dough  to  its 
maximum  size.     The  consideration  of  the  volumes 


Table  III.  shows  that  the  rate  of  gassing  was 
very  even  throughout  the  series  of  doughs,  but 
that  the  volumes  of  the  doughs  varied  considerably. 
It  will  be  seen  that  the  amount  of  gas  retained 
by  the  various  doughs,  after  the  evolution  of  45  c.c. 
in  each  case,  varies  with  the  percentage  of  gluten 
in  the  dough. 

X'ariations  in  power  of  gas-retention  of  the  glutens 
from  different  flours. — Attention  has  frequently 
been  called  to  the  variations  in  the  physical  pro- 
perties of  the  glutens  derived  from  different  flourB, 
and  experiments  were  therefore  made  to  see  if  there 
were  any  marked  differences  between  the  gas-retain- 
ing power  of  these  glutens  when  fermented  under 
similar  conditions,  the  percentage  of  gluten  in  the 
flours  being  the  same.  A  series  of  flours  was  taken, 
and  after  determining  the  amount  of  gluten  pre- 
sent, the  flours  were  diluted  to  a  common  gluten 
content  of  7'0%  by  the  addition  of  pure  wheat 
starch.  Doughs  were  then  made  up  in  the  following 
proportions  : — Flour  and  starch  20  g.,  water  10'5  g., 
salt  1'2%,  yeast  1"0%.  The  doughs  were  rammed 
down  into  measuring  cylinders  and  fermented  at 
29°  C.  as  in  the  previous  experiment.  The  amount 
of  gas  evolved  and  the  volumes  of  the  doughs  were 
read  at  frequent  intervals  :  the  readings  are  given  in 
Table  IV. 

The  gas-retaining  powers  of.  the  doughs  are  given 
in  Table  V.,  from  which  it  will  be  seen  that  there 
is  marked  difference  in  the  gas-retaining  powers  of 
the  glutens  from  various  sources. 

Comparison  of  the  chemical  and  physical  pro- 
perties of  flour  icith  baking  properties. — A  number 
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of  factors  having  been   suggested   as  having  some 

on  the  strength  of  Hour,   it  seemed  possible 

that  if  an  examination  of  the  Hour,  embracing  all 

points,     wore     made,     some    combination     of 

factor)    might    bo   found    that    would    indieato   the 

baking   values  of   the  flour.     Straight   grade  flours 

from  single  wheats  were  selected  for  examination: 

Hours  differed   widely    in   baking  properties 

and    in    origin,    including    wheats    from    England, 

Russia,  India,  Australia,  and  North  America.     Tho 

follow  i  ng  deter  in  illations  were  made  in  each  case  :  — 

(1)  Total  gluten,  determined  by  estimating  the 
total  nitrogen  and  multiplying  by  57,  also  by  wash- 
ing out  the  gluten  and  drying  at  100°  C. 


25°  C,  the  mixturo  being  thoroughly  shaken  at 
half-hour  intervals.  At  the  end  of  3  hrs.  the  mix- 
ture was  filtered,  the  filtrate  evaporated  to  dry- 
ness in  tho  water  bath,  and  the  residue  dried  at 
100°  C. 

(7)  Water-soluble  nitrogen. — The  nitrogen  in  tho 
filtrate  from  No.  6  was  estimated. 

(8)  Water-soluble  phosphorus. — The  phosphorus 
in  the  filtrate  from  No.  0  was  estimated  and  taken 
as  the  soluble  phosphorus  expressed  as  P,Oa. 

(9)  Acidity. — 5  g.  of  flour  was  mixed  with  50  c.o. 
of  water  and  the  mixture  immediately  titrated 
with  sodium  hydroxide,  phenolphthalein  being  used 


Taule  IV. 


R*f.  DO. 

Times  at 

which  readings  were  taken   (minutes). 

of 

Sour. 

Start. 

CO 

70 

80 

90 

100 

110 

r.<> 

»A 

0 

23 

28 

S3 

39 

44 

48 

63 

8A 

Vol.  of  en  8 

0 

23 

28 

33 

38 

43 

48 

6:1 

-   V 

produced. 

0 

23 

28 

33 

87 

43 

47 

61 

..  V 

c.c. 

0 

21 

25 

30 

34 

39 

43 

48 

5A 

0 

'Jl 

25 

30 

35 

40 

44 

48 

9  A 

| 

25 

45 

49 

51 

52 

52 

54 

65 

8A 

Tohua 

25 

44 

49 

53 

56 

58 

68 

57 

7  V 

doaobf, 

25 

43 

48 

52 

55 

55 

56 

56 

•  A 

25 

42 

46 

48 

49 

60 

50 

50 

5  A 

1 

25 

40 

44 

46 

46 

40 

47 

.8 

(2)  Gas-retaining  power  of  gluten. — This  was 
estimated  empirically  as  described  above,  the  flour 
being  diluted  with  starch  to  a  gluten  content  of 
7%.  In  order  to  give  a  numerical  value  to  this 
factor  the  gluten  from  No.  1  Northern  Manitoban 
Flour  (Ref.  No.  7  A  L)was  taken  as  the  standard, 
and  the  gas-retaining  capacity  of  the  gluten  under 
examination  is  expressed  as  the  ratio  of  the  volume 
of  its  dough  to  the  volume  attained  by  the  same 
weight  of  the  standard  under  the  same  conditions. 
The  ratio  is,  of  course,  a  measure  of  the  total 
volume  attained  and  not  of  the  increased  volume 
due  to  gas-retention,  but  it  has  proved  convenient 
as  it  is  more  closely  related  to  the  observations 
made  in  baking  trials. 

Table  V. 


Ref.  no.  of  flour. 


Volume  of  dough. 


Gluten. 

% 


5  A 

46  0 

6A 

49-5 

7%  In 

9  A 

61-5 

each 

7  A 

550 

case. 

8A 

57-5 

(8)  Uai-retninina  power  of  flour,  estimated  by 
multiplying  the  percentage  of  gluten  in  the  flour 
by  the  gas-retaining  power  of  the  gluten. 

(4)  Crude  gliadm. — The  flour  was  treated  with 
">n       alcohol   (by   weight)   in    a   Soxhlet   extractor, 

the  minimum  quantity  of  liquid.  The  ex- 
traction was  allowed  to  proceed  until  no  further 
protein  was  extracted.  Using  1 — 2  g.  of  flour  it 
was  found  that  all  tho  alcohol-soluble  protein  was 
Temoved  in  3  hrs.  The  nitrogen  in  the  extract 
multiplied  by  57  is  taken  as  "  crude  gliadin." 

(5)  Glutenin. — The   crude    gliadin-nitrogen    sub- 

I  from  the  total  nitrogen  was  taken  as  the 
glntenin-nitrogen.  This  figure  multiplied  by  5'7 
gave  the  amount  of  glutenin. 

(6)  Water-soluble  crtract. — 25  g.  of  flour  was 
treated  with  250  c.c.  of  water  for  3  hrs.  at  24°— 


as  indicator :  the  result  was  expressed  as  g.  HaS04 
per  100  g.  flour. 

(10)  Gas-producing  capacity  was  measured  by  tho 
mothod  suggested  by  Wood  (loc.  cit).  A  dough  was 
made  up  of  10  g.  of  flour  and  5  g.  of  water,  with 
1"2%  of  salt  and  1'0%  of  yeast,  and  fermented  at 
29°  C.  for  24  hours.  The  amount  of  C02  produced 
in  that  period  was  taken  as  the  gas-producing 
capacity. 

(11)  Baking  properties. — The  flours  were  baked 
by  a  short,  straight  dough  process,  the  fermentation 
period  in  the  troughs  being  four  hours.  Two  series 
of  trials  were  made  ;  in  one  series  nothing  was  added 
to  the  flour,  while  in  the  other  series  enough 
diastase  was  added,  where  required,  to  render  the 
flour  able  to  produce  sufficient  carbon  dioxide  on 
fermentation.  Each  trial  consisted  of  baking  about 
ten  "  cottage  "  loaves  and  two  "  tin  "  loaves. 
Bakers'  marks  were  awarded  by  Mr.  A.  E.  Hum- 
phries, under  whose  direction  these  trials  were 
made.  The  standard  to  which  these  marks  refer 
is  that  of  No.  1  North  Manitoban  flour  100  and 
Average  English  65.  Under  this  system  of  marking 
a  good  household  flour  has  a  mark  of  about  84. 

The  results  of  the  examination  of  the  flours  are 
given  in  Table  VI.  Attention  is  called  to  tho  dif- 
ference in  Bakers'  marks  due  to  the  addition  of 
diastase  only. 

The  figures  in  Tahlo  VI.  indicate  that  there  is  no 
connexion  between  the  gas-retaining  power  of  the 
gluten  and  either  the  amount  of  water-soluble  ex- 
tract or  water-soluble  phosphorus  or  acidity. 

Also,  there  is  no  definite  relation  between  either 
the  crude  gliadin  or  glutenin,  or  the  ratio  of  these, 
and  tho  gas-retaining  power  of  the  gluten. 

I'.i  traction  of  water-soluble  protein  by  dilute 
alcohol. — The  work  of  Chamberlain  (J.  Amer. 
Chem.  Soc,  1906,  1657)  demonstrated  the  presence 
of  proteins  other  than  gliadin  in  the  alcohol-soluble 
extract,  and  experiments  were  accordingly  carried 
out  to  see  if  the  water-soluble  proteins  were  also 
soluble  in  50%  alcohol. 
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A  flour  was  first  extracted  with  50%  alcohol  in 
order  to  estimate  what  has  previously  been  termed 
in  this  paper  "crude  gliadin."  Another  sample  of 
the  flour  was  extracted  with  water  by  shaking 
vigorously  for  5  min.,  centrifuging,  and  decanting 
through  a  filter.        The  residue  was  then   washed 


be  due  to  their  action  on  the  water-insoluble  pro- 
teins, converting  these  into  a  soluble  form.  Ex- 
periments were  therefore  made  to  see  if  the  action 
assigned  to  the  proteolytic  enzymes  was  directed  to 
transforming  the  gliadin  or  the  glutenin  into  water- 
soluble  proteins  during  the  earlier  stages  of  their 


Table  VI. 


Ref.  no. 

of 
flour. 


8A 

7  A  L 

103 

104 

9A 

102 

101 

107 

2A 

5A 


Dry 

gluten 

(by 

washing). 


12-65 
12-9a 
10-20 
12-80 
12-60 
11-10 
11-55 
12-60 
8-36 
7-34 


Gluten 

as  total 

N  x  5-7 

(A.) 

% 


12-09 
11-41 
11-40 
12-54 
11-41 
11-23 
1119 
11-81 
8-33 
7-58 


Crude 

Glu- 

gliadin. 

tenin. 

/o 

o/ 
/o 

5-99 
5-99 
6-04 
5-93 
6-43 
5-87 
5-97 
6-11 
4-06 


610 
6-43 
5-36 
6-61 
5-99 
5-36 
519 
6-71 
4-32 
3-60 


Water- 
soluble 
proteins. 
% 


1-45 
1-40 
207 
1-97 
1-57 
1-96 
2-07 
1-45 
1-74 
2-02 


Water- 
Water-  ,  soluble 
soluble  ,    phos- 
extraet.     phorus. 
%  % 


4-76 
4-63 
6-08 
5-45 
6-80 
5-14 
5-04 
4-35 
7-00 
6-60 


Acidity 

/O 


•087 
•085 
•132 
■104 
•184 
■006 
■072 
•184 
•212 
•226 


■111 
•111 
•073 
•068 
■166 
•051 
•052 
•117 
■100 
•119 


Gas-pro 

ducing 

figure. 

c.c. 


Gas-re- 
taining 


Gas-re- 
taining 


Bakers'  marks 


power  of  capacity !  Nothing 
gluten     ot  flour     added." 
(li.)     i(=BxA)i 

I 


142 
140 
100 
160 
over  250 
110 
100 
101 
193 
220 


0-98 

1-0 

0-98 

0-87 

0-88 

0-93 

0-94 

0-83 

0-83 

0-83 


Diastase 
added. 


11-75 

90 

11-41 

90 

11-17 

79 

10-71 

82 

10-41 

85 

10-44 

72 

10-49 

72 

9-80 

72 

6-95 

65 

6-29 

65 

100 
100 
88 
85 
85 
84 
84 
82 
65 
65 


with  water  by  shaking  for  2  min.,  centrifuged,  and 
decanted  through  a  filter  and  the  nitrogen  estimated 
in  the  mixed  filtrates.  The  whole  of  the  water  ex- 
traction was  carried  out  in  15  min.,  the  flour  being 
separated  from  the  solution  by  centrifuging,  so  that 
practically  no  flour  was  in  contact  with  the  water 
in  the  filter  paper.  The  water-extracted  flour  was 
then  extracted  with  50%  alcohol,  and  the  nitrogen 
in  the  extract  estimated.  The  results  (Table  VII.) 
show  that  50%  alcohol  dissolves  a  considerable  pro- 
portion of  the  water-soluble  proteins  :  — 

Table  VII. 


Material  extracted.                  Solvent. 

Nitrogen. 

1.  Flour  S 

2.  Flour  S 

3.  Residue  from  2 

50%  alcohol. 

water. 
50%  alcohol. 

100 
0-21 
0-80 

Effect  of  time  in  the.  estimation  of  the  water- 
soluble  proteins. — Difficulties  experienced  in  esti- 
mating the  amount  of  protein  soluble  in  water  indi- 
cated that  the  length  of  time  the  flour  was  in  con- 
tact with  the  water  had  an  appreciable  effect  on 
the  amount  found,  and  the  following  experiment 
was  therefore  made  in  order  to  ascertain  the  quanti- 
tative significance  of  the  period  of  extraction.  A 
sample  of  Sudan  flour  was  extracted  for  periods 
varying  from  15  min.  to  4  hrs.,  and  the  results 
(Table  VIII.)  show  that  the  amount  of  soluble  pro- 
tein found  increases  with  the  period  of  extraction. 
This  increase  is  thought  to  be  due  to  the  action  of 
proteolytic  enzymes,  the  presence  of  which  have 
previously  been  demonstrated  in  some  flours  (Ford 
and  Guthrie,  loc.  cit.). 


Table  VIII. 

Time  of  extraction 

Soluble  protein.  %. 

15  mina. 

1  hour 

2  hours 

3  hours 

4  hours 

102 
1-30 
1-34 
1-40 
1-45 

Source  of  increase  of  water-soluble  proteins — 
Amended  gliadin  figure. — Previous  workers  have 
noted  the  presence  of  proteolytic  enzymes  in  flour, 
and  the  increase  in  soluble  proteins  is  thought  to 


action.  A  sample  of  the  flour  used  in  the  previous 
experiment  was  therefore  extracted  with  water  at 
30°  C.  for  4J  hrs.,  and  after  removing  the  water- 
soluble  protein  the  residue  was  extracted  with  50% 
alcohol.  The  results  recorded  in  Table  IX.  indicate 
that  the  water-soluble  proteins  have  increased  at 
the  expense  of  the  alcohol-soluble  proteins :  — 

Table  IX. 


Material                Solvent, 
extracted. 

Duration  of 
extraction. 

Nitrogen. 
% 

l.Flour  S.         . .      50%  alcohol. 
2.Flour  S.          . .             water. 
3  Residue  from  2      50%  alcohol. 
4.  Flour  S           . .  |           water. 
5.Residue  from  4      50%  alcohol. 

4*  bra.  at  30°  C. 
15  minutes. 

1-00 
0-42 
0-54 
0-21 
0-80 

Since  it  appeared  that  the  greater  proportion  of 
the  water-soluble  protein  was  also  soluble  in  50% 
alcohol,  and  that  the  increase  in  the  water-soluble 
proteins,  formed  by  incubating  flour  and  water,  was 
accompanied  by  a  corresponding  decrease  in  the 
alcohol-soluble  proteins,  it  was  decided  to  amend 
the  "  Crude  gliadin  "  figure  by  deducting  from  it 
the  amount  of  protein  found  soluble  in  water  after 
a  long  extraction  period.  The  result  obtained  was 
called  the  "  Amended  gliadin  "  figure,  and  in  the 
method  used  for  determining  the  water-soluble  pro- 
tein the  extraction  lasted  3  hrs. 

Eelation  of  "  amended  gliadin  " — glutenin  ratio 
to  gas-retaining  power  of  gluten. — The  "  amended 
gliadin  "  figure  was  estimated  for  the  series  of 
flours  previously  dealt  with,  and  the  ratio  of  the 
"  amended  gliadin  "  figure  to  the  glutenin  calcu- 
lated. The  results,  compared  with  the  figures  ob- 
tained in  the  cylinder  experiments  for  gas-retaining 
capacity  (Table  X),  show  that  there  is  a  fairly  close 
agreement  between  the  amended  gliadin-glutenin 
ratio  and  the  gas-retaining  power  of  the  gluten,  a 
high  ratio  corresponding  to  a  good  gluten. 

Comparison  between  "  amended  gliadin  "  figure 
and  bakers'  marks.- — Since  the  gas-retaining  capac- 
ity of  a  flour  is  correlated  with  the  "  amended 
gliadin-"  glutenin  ratio,  and  also  with  the  amount 
of  gluten  present,  it  was  thought  that  the 
"  amended  gliadin  "  figure  would  give  a  good  in- 
dication of  the  size  of  the  loaf.  Table  XI.  shows 
that  there  is  a  close  agreement  between  the  per- 
centage of  "  amended  gliadin  "  and  the  bakers' 
marks  (diastase  added  where  required). 
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Taulk  X. 


K.  .    I  1 

U  il.  I- 

Am.'li.i.'.l 

Oto- 

Anmdod 

Gas- 

**•!  ul.lo 

t.-nln 

gll  ullU 

retaining 

dour. 

[ilti  Ogen 

gluteuin 

% 

ruUo. 

gluten. 

7A  L 

J-050 

0240 

0-804 

0052 

100 

8A 

• 

0700 

1  071 

0744 

»'.'- 

o  739 

0  '.Is 

lUJ'J 

004 

102 

9  A 

1  050 

101 

1  040 

1  180 

0-87 

i)  .'..1 

1-170 

0-83 

£A 

0  7  IJ 

0-809 

0403 

0  7 -IS 

0-83 

6A 

oous 

0-355 

0-343 

0032 

0-543 

0*3 

Tadlk  XI. 


Bo/,  no.  of  Hour. 

Amended  gliadin 

lU-urt. 

linkers'  marks. 

741 

4-58 

100 

8A 

4  54 

100 

103 

IS'M 

88 

1"! 

3-96 

85 

»A 

S-86 

85 

102 

8-92 

si 

101 

3-91 

M 

107 

82 

1   \ 

2-80 

65 

I  K 

<;:. 

Table  XII. 

Calc. 

Orisrlnnl 

Dlnst.w  gas-pro- 

added       duclng 

Gas- 

Bpf.  no. 

.-  i-i  p.- 

retninine 

Amended 

Bakers' 

(™% 

gliadin. 

marks. 

;  i    !'.v 

dlasta-     Diastase  of  flour, 
for).        added   | 
iapprox.)i 

% 

7AL 

140 

01  % 
0-1% 

200 

11-41 

4-58 

100 

8A 

142 

200 

1175 

4  :.! 

100 

10* 

100 

04% 

200 

1117 

3-90 

88 

104 

100 

10-71 

3-98 

85 

9A 

nil        over  250     10-41 

3-86 

85 

102 

110 

10-44 

3-92 

84 

101 

100 

0-2%            200           10-49 

3-91 

84 

107 

101 

0-2%            200           0-8 

3  66 

82 

2A 

193 

nil               193             0  95 

230 

fio 

5A 

120 

nil               220            0-29 

195 

65 

Summary. 

1.  An  investigation  has  been  made  ns  to  the  rela- 
tions between  various  properties  of  flour  and 
"  strength." 


Combination  of  gas-producimj  and  gas-retaining 
capacity. — Both  these  factors  exert  a  great  influ- 
:  ill.-  resulting  loaf,  and  an  ordinary  baking 
trial  does  not  indicate  either  the  capacity  of  gas- 
production  or  the  power  of  gas-retention.  It  is, 
however,  a  simple  matter  to  estimate  the  gas-pro- 
ducing capacity  of  a  flour,  and  where  deficient  to 
increaso  it  by  the  addition  of  a  suitable  diastatic 
it  ;  when  this  is  done,  the  baking  of  the  result- 
ing flour  demonstrates  tho  capacity  of  the  flour  to 
retain  the  gas  liberated  within  the  dough. 

The  series  of  flours  already  dealt  with  were  baked 
under  these  conditions,  and  the  gas-retaining 
capacity  and  "  amended-gliadin  "  figure  compared 
with  the  bakers'  marks  (Table  XII.).  It  will  be 
Men  that  these  three  sets  of  figures  are  closely  cor- 
related. In  the  samo  table  tho  figures  for  gas- 
production,  the  amount  of  diastase  added  in  the 
form  of  "  diastafor,"  and  the  calculated  gas-pro- 
ducing  capacity  as  the  result  of  adding  disastaso 
are  given,  in  order  to  show  how  the  absence  of  gas- 
producing  power  is  overcome. 


■i  i 'latum    appears    to    exist    between 
ili  and  the  amount*  of  total  soluble  extract, 
soluble  phosphorus,  or  acidity. 

3.  A  strong  Hour  must  possess  n  minimum  gas- 
producing  capot  a  ur.'.l  by  tliv  amount  of 
gas  produced  by  fermentation  during  '21  hours.    A 

ih>  in  this  respect  can  bo  rectified  by  tho 
addition  of  an  amylolytic  enzyme,  t.g.,  a  diastasic 
preparation. 

4.  A  Btrong  flour  possesses  a  high  gas-retaining 
capacity.  This  1ms  been  shown  to  be  duo  to  the 
amount  and  form  of  the  proteins  in  tho  flour. 

5.  The  water-solublo  protein  increases  with  the 
length  of  the  period  of  extraction,  probably  duo  to 
proteolytic  enzyme  action,  at  tho  expense  el  the 
alcohol-soluble  protein. 

6.  In  estimating  the  gliadin  present  in  flour  it  is 

uy  to  make  allowance  for  tho  water-soluble 
proteins,  which  aro  soluble  to  a  great  extent  in 
dilute  alcohol. 

7.  Flours  with  high  gas-retaining  capacities  and 
high  bakers'  marks  have  been  shown  to  be  those  in 
which  the  "  amended  gliadin  "  figure  is  also  high. 

8.  For  flours  having  a  satisfactory  gas-producing 
capacity  (see  3),  bakers'  marks,  gas-retaining 
capacity,  and  "  amended  gliadin  "  content  are 
closely  related,  and  it  is  considered  that  tho  esti- 
mation of  either  of  the  latter  together  with  the 
determination  of  the  gas-producing  capacity  will 
indicate  the  "  strength  "  of  the  flour. 

The  author,  in  conclusion,  wishes  to  express  his 
indebtedness  and  thanks  to  Mr.  A.  E.  Humphries 
for  permission  to  make  use  of  figures  obtained  while 
working  at  Coxes  Lock  Mill,  Weybridgo,  and  to 
Dr.  A.  F.  Joseph  for  assistance  in  preparing  this 
paper. 

Wellcome  Tropical  Research  Laboratories. 
Khartoum,  March,  1920. 


THE  PRESERVATION  OF  VULCANISED 
RUBBER. 

BY   HENRY   P.    STEVENS. 

Some  time  ago  I  was  informed  that  vulcanised 
rubber  kept  in  a  tin  box  over  a  layer  of  ordinary 
kerosene  remains  in  a  serviceable  condition  for  a 
much  longer  period  than  if  kept  in  air  I  therefore 
determined  to  test  the  preservative  effect  of  kero- 
sene and  other  vapours.  Tho  results  confirmed  the 
claims  made  for  kerosene  vapour  and  also  showed 
that  water  vapour  has  a  similar  or  even  more 
marked  effect. 

For  the  experiments  I  used  various  vulcanised 
mixings  to  hand,  consisting  of  plantation  crepe  or 
smoked  sheet  (90  parts)  and  sulphur  (10  parts).  I 
had  previously  investigated  the  effect  of  ageing  in 
air  on  vulcanised  rubber  rings  of  this  composition 
(J.,  1916,  872;  1918,  305  T  and  341  t),  so  that  I  was 
in  a  good  position  to  note  the  effect  of  ageing 
under  varying  conditions. 

Preliminary  tests  having  shown  that  kerosene 
vapour  had  a  marked  preservative  effect,  experi- 
ments were  made  with  a  number  of  rings  kept  in 
Hill  desiccators  over  kerosene  in  a  dark  cupboard. 
The  controls  were  placed  in  an  empty  desiccator  to 
protect  them  from  laboratory  fumes.  The  experi- 
ment was  extended  to  include  some  rings  placed  in 
moist  air  with  a  layer  of  water  instead  of  kerosene 
at  the  bottom  of  the  desiccator,  and  other  rings  in 
dry  air  over  calcium  chloride.  Rings  were  cut  from 
two  vulcanised  rubbers,  A  and  B;  A  with  a  co- 
efficient of  302,  that  is  to  say,   cured  to  give  a 
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reasonably  long  life  under  ordinary  conditions  and 
likelv  to  improve  on  keeping  for  a  few  months,  and 
B  with  a  coefficient  of  4'50 — that  is  to  say,  over- 
cured  and  likely  to  6how  an  appreciable  deteriora- 
tion in  a  few  months. 

Rings  from  both  rubbers  serving  as  controls  were 
also  tested  at  the  commencement  of  the  ageing 
period  (6J  months). 


Aged  specimens 

te-ted  19/11/18. 

Controls. 

preserved  in 

(2) 

(3) 

(4) 

(5) 

Sample. 

tested 

labora- 

air 

dry 

over 

27/3A8. 

tory 

satu- 

air. 

kero- 

(1) 

air. 

rated 

with 

moisture 

sene. 

A.  Breaking  strain. 

p.  per  sq.  mm. 

1450 

1540 

1670 

1360 

1670 

Final  length : 

original  =1     .. 

10-69 

9-77 

9-79 

9-34 

10-30 

B.  Breaking  strain, 
g.  per  sq.  mm. 

1740 

1430 

1600 

180 

1525 

Final     length : 

original  =1     .. 

9  51 

8-33 

8-71 

2-79 

9-11 

The  specimens  kept  over  kerosene  were  swollen 
and  were  therefore  hung  in  air  before  testing.  They 
still  retained  a  little  petroleum  when  tested,  which 
probably  accounts  for  the  rather  high  figures  for 
final  length  as  compared  with  the  remaining  speci- 
mens. 

The  figures  demonstrate  the  preservative  action 
of  water  and  kerosene  vapours,  both  of  which 
appear  to  be  effective.  With  sample  A  improve- 
ment results  with  ageing;  with  sample  B  there  is 
some  falling  off  in  breaking  strain,  but  it  is  small. 
Dry  air  gives  the  lowest  figures,  and  in  sample  B 
the  rubber  is  perished.  Laboratory  air  contains 
some  moisture,  and  the  figures  are  consequently 
intermediate  between  dry  air  and  air  saturated  with 
moisture.  The  contrast  between  the  supple  rings 
aged  over  moist  air  or  kerosene  and  the  harsh  feel 
of  those  aged  in  dry  air  is  very  striking. 

The  preservative  effect  of  moisture  in  the  air  is 
a  matter  of  great  interest  and  not  previously  re- 
marked on  or  demonstrated.*  It  is  quite  common 
to  find  rubber  goods  stored  in  a  dry  place,  whereas 
a  damp,  cool  cellar  would  be  preferable.  The  re- 
sults also  have  a  bearing  on  physical  tests  made  on 
vulcanised  rubber  in  the  East.  I  have  already 
shown  that  temperature  is  an  important  factor  in 
ageing  (J.,  1918,  281  t),  and  have  suggested  that 
the  test  rings  should  be  kept  in  an  incubator  at 
the  average  temperature  of  the  tropics  during  the 
period  between  vulcanising  and  testing,  so  as  to 
enable  tests  to  be  made  in  Europe  to  correspond 
with  conditions  in  the  tropics.  It  now  appears 
that  the  atmosphere  surrounding  the  test  pieces  in 
the  incubator  should  be  kept  moist.     Similar  con- 


siderations apply  to  the  so-called  "  accelerated 
ageing  test,"  in  which  the  specimens  are  heated  in 
an  oven  to  a  temperature  not  exceeding  70°  C. 
The  results  will  differ  from  similar  tests  in  a  moist 
atmosphere  or  ageing  tests  at  room  temperature. 

Further  experiments  were  made  in  which  the 
rings  were  suspended  in  stoppered  bottles  placed 
in  an  incubator  at  30°  C.  to  bring  the  temperature 
nearer  that  in  the  tropics.  An  attempt  was  made 
to  substitute  low-boiling  petroleum  for  kerosene,  as 
the  vapour  of  the  latter  contains  relatively  high- 
boiling  constituents  which  are  difficult  to  remove 
from  the  rubber  when  once  absorbed.  Unfor- 
tunately, the  more  volatile  petroleum  vapour 
escaped  from  the  stoppered  bottle  in  a  week  or  two 
at  the  elevated  temperature.  To  remove  the  high- 
boiling  constituents  from  the  rubber  the  rings  were 
soaked  in  low-boiling  petroleum  and  air-dried 
before  testing.  The  specimen  of  rubber  taken  was 
over-cured,  having  a  coefficient  of  vulcanisation  = 
4-79. 


Control 

tested 

3/1/19. 

Aged  specimens  tested 
2/7/19. 

in  air 
saturated 

with 
moisture. 

in  kerosene 
vapour. 

Breaking   strain,   g.   per 

sq.  mm. 
Final  length:  original  =  1 

1650 
9-89 

1330 

8-45 

840 

908 

•  Since  the  above  was  written  I  have  been  informed  that  rubber 
stoppers  have  been  preserved  in  water  for  30  years.  Although  the 
action  may  be  the  same,  immersion  in  water  is  not  so  generally 
applicable  to  rubber  goods  as  preservation  in  a  moist  atmosphere. 


In  this  experiment  air  saturated  with  moisture 
appears  to  have  a  greater  preservative  action  than 
the  kerosene  vapour.  As,  however,  the  more  vola- 
tile constituents  of  the  kerosene  vaporise  and 
escape  during  the  first  few  weeks  of  the  treatment, 
the  air  in  the  later  stages  of  the  experiment  will 
not  be  so  fully  charged  with  kerosene  vapour  as  at 
the  commencement.  The  kerosene-preserved  rings 
were  soft  and  supple  although  weak  and  partly 
perished.  The  kerosene  vapours  absorbed  appear 
to  counteract  the  harsh  feel  of  rubber  perished  in 
the  air.  The  soft  and  supple  feel  of  kerosene-pre- 
served rubber  is  not  therefore  to  be  taken  as  in- 
dicating that  perishing  has  not  taken  place. 

When  vulcanised  rubber  ages  only  a  small  in- 
crease is  shown  in  the  coefficient,  provided  the 
rubber  is  not  considerably  over-cured. t     It  was  of 

t  The  present  communication  was  written  before  the  publication 
of  Eaton  and  Day's  paper  entitled  "  Ageing  experiments  on  vul- 
canised plantation  rubber  "  (J..  1919.  339-347T).  These  authors 
have  also  noted  the  increase  in  combined  sulphur  which  takes  place 
on  ageing  and  are  apparently  under  the  impression  that  they  were 
the  first  to  show  definitely  that  such  increase  takes  place.  This, 
however,  was  already  a  well-ascertained  fact  (c/.  Hinrichsen.  Koll. 
Zeits.,  1911.  8.  245  ;  Spence.  Koll.  Zeits..  1912.  10.  290.  and  1912. 
11,  28  ;  Van  Bossem.  Netherland  Govt.  Inst.  Comm.,  Pt.  6.  p.  219. 
as  well  as  numerous  determinations  of  my  own.  J..  1918,  305-306T 
and  340-342T.  in  the  latter  of  which  a  correlation  between  the  value 
of  the  coefficient  and  the  amount  of  increase  during  ageing  under 
uniform  conditions  is  revealed).  Eaton  and  Day  also  refer  to  the 
formation  in  one  case  of  a  volatile  "  sulphide."  I  had  previously 
noted  the  formation  of  a  volatile  sulphur  compound  in  all  cases 
where  a  thoroughly  perished  acetone-extracted  rubber  was  kept 
in  a  dry  atmosphere  (J..  1919..  192-196T)  and  I  gave  some  account 
of  its  reactions  and  properties  which  are  being  further  examined. 


Control  tested 
1-  12,18. 


Aged  specimens,  tested  2/7/19. 


(1) 

C.                 D. 

(2) 
Dry  air. 

C.                 D. 

(3)                                      (4) 
Air  saturated 

with  moisture.                   Kerosene. 
C.                 D.                   C.                 D. 

Breaking  strain,  g.  per  sq.  mm.           . .         . .  1      1540 

Coefficient  calc.  on  weight  before  extraction . .   1       5-53 
Do.,  on  weight  after  extraction        . .          . .            — 
Loss  on  acetone  extraction.  %            . .         . .           — 

1610 

908 
5-48 

quite 
perished 

6-92 
7-49 
10-5 

quite               1950 
perished 

8-60 

6-38               5-38 

6-85               5-41 

10-6                 5-60 

1000         Too  weak 
to  give  a 
figure 
890             2-34 
5-20               5-20 
5-24                6  13 
5-9                  8-8 

60 

418 

4-71 
5-27 
15-3 
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interest  to  ascertain  whether  this  increase  is  in- 
fineneed  by  the  medium  surrounding  the  speeimen. 
As  ,111..  could  not  be  certain  oi  removing  the  remains 
.11  petroleum  from  the  speoiimiiiH  preserved  over 
ne,  til  specimeai  were  weighed  l»>th  before 
and  hi t^r  acetone  extraction,  and  the  coefficient 
calculated  on  the  weight  of  l»u  li  the  origiiia]  and 
extracted  rabbare.  In  the  figures  below  the  per- 
cental aoetone  extraction  is  also  given. 
The  i  I  rubber*  us,.<l  were  both  appreci- 
ably i.  vt  1 1 li  coefficients  t'-5'53  and 
ii  .-  The  rings  ware  buns  in  bottles  as  before 
in  an  incubator  at  80°  0.     The  air  in  one  bottle 

I . t  .It  v  by  sticks  of  caustic  potash. 

It  t^  probable  that  the  deterioration  in  kerosene 
resulted,   as   before,    from   the   loss   of   the 
volatile  constituents. 

The  on  ■  (traction  of  tho  moist  air  samples 

<:i)  only  slightly  ezoeeded  the  free  Bulphux,  bo  that 

practicall]  nothing  but  free  sulphur  and  so-called 
resinous  matter  present  in  the  original  rubber  was 
extracted  by  tho  acetone.  On  tin  other  hand,  both 
of  the  dry -air  perished  samples  (2)  lost  about  10$%, 
which,  alter  subtraction  of  the  free  sulphur,  leaves 
7—8%  of  vulcanised  rubber  extracted  and  dissolved 
out  by  tho  acetone. 

In  a  previous  paper  (J.,  1919,  191t)  I  showed 
that  vulcanised  rubber  gradually  becomes  more 
soluble  in  benaene  the  more  it  is  perished;  eventu- 
ally it  becomes  soluble  in  acetone  also.  As  part  of 
riabed  vulcanised  rubber  specimens  C  and  D 
tinder  i'2>  dissolves  in  acetone,  together  with  the 
sulphur  with  which  it  is  combined,  it  follows 
that  the  coefficient,  if  calculated  in  the  usual 
manner  on  the  original  weight,  will  bo  too  low, 
and  the  correct  figure  will  be  a  higher  one,  obtained 
by  basing  tho  calculation  on  the  weight  of  the 
specimen  after  acetone  extraction.  This  increase  in 
the  coefficient  amounts  to  about  \%  in  the  above 
examples.  The  following  figures  were  obtained  by 
analysing  a  number  of  specimens  vulcanised  to 
varying  degrees,  weighing  the  rubber  both  before 
and  ait.-r  acetone  extraction. 


Coefficient 

Coclli 

Loss  by 

Free 

Matter 

calc.  on 

calc.  on 

t  one 

sulphur 

extracted 

weight 

i-ht 

extraction. 

rxt  meted 

other 

before 

%  by  wt. 

(by  differ- 

than in -'■ 

acetone 

acetone 

ence),  %. 

sulphur. 

extraction. 

extra 

/o 

Specimens  In  good  condition  analysed  shortly  after  vulcanisation. 


1-31 

1-37 

12-3 

8-8 

3-5 

1-39 

1  i:. 

12-8 

8-8 

3-8 

1-40 

1-45 

11-8 

8-7 

2-9 

lit 

1  51 

12-2 

8-7 

3-5 

1  7S 

1-84 

11-6 

8-4 

31 

307 

::  17 

100 

7-2 

3-1 

Ml 

MO 

101 

6-9 

3-2 

4  2:1 

4-38 

9-2 

6-2 

30 

4-59 

4-75 

8-8 

5-9 

2-9 

5-58 

5-74 

7-7 

50 

2-7 

«44 

8-70 

7-6 

4-2 

3-4 

8-7 

3-5 

34 

Specimens  analysed  when  aged  (or  varying  periods  and  perished. 


5-43 

12-60 

56-3 

51 

61-2 

S37 

9-32 

32-7 

4-3 

2H-4 

S-38 

6-85 

106 

4-3 

6-3 

692 

7-49 

10-5 

3-8 

8-7 

904 

20-8 

3-7 

171 

The  figures  in  tho  last  column  show  that  newly 
vulcanised  rubber  yields  about  3%  of  acetone  ex- 
tract in  addition  to  the  free  sulphur,  whatever  the 
coefficient  may  be,  but  that,  after  perishing,  the 
extract  may  attain  any  figure.  It  may  be  concluded 
that  previous  published  figures  for  the  combined 
sulphur  or  coefficient  of  rubber  after  ageing,  in- 
cluding my  own  (J,  1918,  305— 6  T  and  310  t),  are 
too  low  for  those  specimens  which  were  perished. 


From  the  above  results,  particularly  tho  con- 
stat!, y  ui  the  acetone  extracts  after  ageing,  it  ap- 
pears that  the  preservative  action  of  water  or  kero- 
papour  is  .in.,  to  an  actual  chemical  preserva- 
tion nt'  the  vulcanised  rubber.  I  ncies  in- 
hibit or  retard  the  chemical  changes,  including 
oxidation  of  the  rubber,  which  normally  take  plai 
when  vulcanised  rubber  is  aged   in  air.  as  shown 

by  Increase  in  weight  and  increase  in  acetoi x* 

tract,  but  thej  do  not  retard  the  physical  changes 
sometimes  known  as  "  aft©]  vulcanisation," 
shown  by  the  tensile  strength  and  reduction  of  dis- 
tensibility  (reduced  final  strength)  of  ih<-  rings  kept 
in  air  saturated  with  water  vapour.  \\ '<■  maj  there- 
fore distinguish  two  changes  which  normally  take 
place  when  vulcanised  rubber  ages  :  — Firstly,  a  phy- 
sical change  comprising  an  initial  increase  in  ten- 
sile strength  (if  the  specimen  is  not  appreciably 
over-cured),  and  a  gradual  reduction  in  final 
length. 

Secondly,  a  chemical  deterioration,  consisting 
mainly  in  an  oxidation  with  a  slight  loss  of  sulphur 
in  a  volatile  form.  The  extent  of  the  chemical 
change  is  conditioned  (1)  by  the  coefficient  of  vul- 
canisation, tho  higher  the  coefficient  the  more  rapid 
the  oxidation,  (2)  by  tho  atmosphere  surrounding 
tho  specimen,  and  (3)  by  the  temperature.  I  do 
not  propose  at  this  stage  to  put  forward  a  theory 
to  account  for  the  preservative  action  of  the  water 
vapour,  as  further  experiments  to  this  end  are  in 
progress. 

Conclusions. 

1.  Tho  life  of  vulcanised  rubber  is  prolonged  by 
storing  in  air  saturated  with  moisture  or  petroleum 
vapour.  Even  over-cured  rubber  can  be  preserved 
by  this  means  for  6  or  7  months  at  tropical  tem- 
peratures. 

2.  Preserved  under  these  conditions,  the  acetone 
extract  does  not  increase,  showing  that  the  rubber 
is  protected  from  oxidation  and  decomposition. 
Nevertheless,  the  physical  changes  characteristic 
of  "  after-vulcanisation  "  proceed  normally. 

8.  In  dry  air  the  chemical  change  (oxidation) 
takes  place  more  rapidly  than  in  air  containing 
moisture,  and  an  increase  in  the  acetone  extract 
takes  place. 

4.  As  the  oxidation  of  soft  vulcanised  rubber 
takes  place  the  more  rapidly  tho  higher  the  co- 
efficient, and  is  accompanied  by  an  increase  in  th 
coefficient,  and  as  vulcanised  rubber,  when  perished, 
tends  to  become  soluble  in  acetone,  the  percentage 
of  combined  sulphur  or  coefficient  in  such  cases 
should  be  based  on  the  weight  of  the  specimen  aftor 
acetone  extraction. 


THE    ESTIMATION    OF   NICKEL    IN   STEELS 
BY  DIRECT  TITRATION. 

BY  EDWARD  H.  HALL,  A.I.O.,  D.8C.(LONII.). 

The  method  to  be  described  is  a  modification  of 
the  well-known  one  of  the  direct  titration  of  the 
tartaric  (or  citric)  acid  solution  of  the  steel  by 
potassium  cyanide. 

It  has  long  been  recognised  that  provided 
chromium  be  absent  (see  Brearley  and  Ibbotson) 
tho  method  will  give  results  sufficiently  accurate 
for  routine  work,  but  cannot  be  used  where  gnat 
accuracy  is  required.  The  reason  usually  given  for 
this  lack  of  precision  is  the  difficulty  or  observing 
to  a  nicety,  owing  to  the  dark  colour  of  the  solu- 
tions being  titrated,  the  point  where  the  cloudiness, 
produced  by  the  silver  iodide  indicator  is  re-formed 
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by  tho  silver  nitrate  after  being  first  discharged  by 
the  standard  potassium  cyanide  solution. 

According  to  the  author's  experience  of  the 
method,  a  further  difficulty  is  that  of  neutralising 
the  tartaric  acid  solution  of  the  steel  before  titra- 
tion. The  usual  method  of  neutralising  this  solu- 
tion is  to  add  dilute  ammonia  until  the  solution 
smells  faintly  ammouiacal.  The  danger  of  this 
procedure  is  that  the  flask  in  which  the  neutralisa- 
tion is  made  often  smells  ammoniacal  before  the 
solution  is  neutralised,  and  it  is  necessary,  before 
smelling,  to  drive  ammoniacal  vapours  from  the 
flask.  This  is  rather  tedious  and,  moreover,  still 
leaves  a  doubt  as  to  the  exact  excess  of  ammonia 
added.  The  amount  of  this  excess  has  a  great  in- 
fluence on  the  result.  It  is  therefore  important 
when  titrating  a  batch  of  steels  against  one  of 
known  nickel  content  or  against  a  standard  nickel 
solution,  that  precisely  the  same  excess  be  used  in 
each  case.  The  actual  magnitude  of  this  excess, 
provided  it  be  low,  does  not  matter. 

In  order  to  make  the  method  precise,  therefore, 
it  will  be  seen  that  the  following  conditions  are 
necessary :     — 

(1)  That  a  suitable  means  be  found  for  viewing 
the  appearance  and  disappearance  of  the  cloudiness 
produced  by  the  silver  iodide  indicator. 

(2)  That  a  means  be  found  to  control  exactly  the 
excess  of  ammonia  added  before  titration. 

The  first  condition  is  easily  satisfied  by  trans- 
ferring the  tartaric  acid  solution  of  the  steel  before 
complete  neutralisation  to  a  Nessler  tube  (or  a 
measuring  cylinder),  which  is  supported  over  a 
plane  mirror  by  any  suitable  means.  The  angle  of 
the  mirror  is  so  adjusted  that  light  is  reflected 
directly  up  the  length  of  the  tube  By  looking  ver- 
tically" down  the  tube,  the  slightest  cloudiness  is 
apparent,  even  when  the  solution  looks  perfectly 
bright  when  viewed  normally.  The  mirror  can  be 
conveniently  mounted  on  a  swivel  (a  microscope 
illuminating  mirror  answers  the  purpose  admir- 
ably), so  as  to  be  able  to  adjust  its  angle,  and  can 
then  be  placed  in  a  small  wooden  box,  having  one 
side  removed  to  admit,  the  light,  and  a  hole  in  the 
top  to  let  the  reflected  light  through.  The  con- 
tents of  the  Nessler  tube  are  stirred  by  a  plunger 
made  of  thin  glass  rod.  The  second  condition  is 
met  by  making  use  of  the  fact  that  silver  chloride 
is  soluble  in  ammonia,  and  therefore  a  cloudiness 
produced  by  it  will  be  discharged  as  soon  as  free 
ammonia  is  present.  The  application  of  this  fact 
to  the  present  problem  will  be  apparent  by  follow- 
ing the  complete  method  given  below. 

The  procedure  is  as  follows: — 0'5  g.  of  the 
sample  is  dissolved  in  a  250  c.c.  conical  flask  in 
10  c.c.  of  concentrated  hydrochloric  acid,  and  when 
solution  is  complete  2  c.c.  of  concentrated  nitric 
acid  is  added  and  the  flask  replaced  on  the  water 


bath  to  finish  the  oxidation.  35  c.c.  of  hot  distilled 
water  is  then  added,  the  flask  placed  on  a  hot  plate, 
and  the  solution  boiled  vigorously  for  two  minutes 
to  expel  nitrous  fumes,  and  12  c.c.  of  a  solution  con- 
taining 100  g.  of  tartaric  acid  per  200  c.c.  is  added, 
followed  by  8  c.c.  of  0880  ammonia.  The  iron  solu- 
tion should  still  be  acid  after  adding  the  ammonia. 
The  flask  is  now  cooled  and  the  contents  transferred 
to  the  Nessler  cylinder  or  measuring  cylinder, 
which  should  hold  at  least  150  c.c.  From  a  burette 
about  2  c.c.  of  the  standard  silver  nitrate  solution 
(2  g.  per  1.)  is  run  in ;  this  will  produce  a  turbidity 
of  silver  chloride.  From  a  second  burette  dilute 
ammonia  (sp.  gr.  0'956)  is  run  in,  at  the  same  time 
thoroughly  stirring  with  the  plunger,  until  this 
turbidity  disappears.  The  neutral  point  is  now 
reached.  From  this  point  an  excess  of  l'O  c.c. 
ammonia  is  added  and  then  2  c.c.  of  a  2%  potassium 
iodide  solution.  This  restores  the  turbidity,  which 
is  due  in  this  case  to  silver  iodide,  which  is  not 
soluble  in  ammonia.  The  turbidity  is  now  dis- 
charged by  running  from  a  third  burette  standard 
potassium  cyanide  solution  (67  g.  KCN  and  1  g. 
KOH  per  1.)  in  slight  excess,  and  again  formed  by 
cautiously  adding  the  standard  silver  nitrate.  The 
volumes  of  potassium  cyanide  and  of  silver  nitrate 
added  (including  the  original  2  c.c.)  are  noted,  and 
from  these  figures  the  percentage  of  nickel  in  the 
sample  is  computed. 

The  potassium  cyanide  solution  is  best  standard- 
ised by  running  the  solutions  against  a  steel  of 
known  nickel  content ;  if  this  be  not  possible,  after 
obtaining  the  end  point  of  an  actual  estimation  as 
described  above,  a  known  amount  of  a  standard 
nickel  solution  is  added,  and  the  liquid  again 
titrated.  This  nickel  will  have  been  estimated 
under  almost  the  same  conditions  as  that  in  the 
sample. 

Having  obtained  the  "  end  point  "  when  working 
with  a  steel,  a  further  4  or  5  c.c.  of  potassium 
cyanide  solution  is  run  into  the  cylinder  and  the 
turbidity  re-formed  by  adding  silver  nitrate.  The 
quantities  of  cyanide  and  nitrate  show  the  re- 
lationship under  the  same  conditions  as  those 
operating  in  the  original  estimation. 

The  delivery  stem  of  burette  has  an  extension, 
bent  twice  at  right  angles,  fused  to  it  below  the 
tap.  This  avoids  the  burette  being  directly  over 
the  Nessler  tube,  which  would  prevent  it  being 
viewed  from  above. 

Duplicate  results  agree  to  three  significant 
figures.  For  example,  with  one  steel  basic  acetate 
separation  followed  by  titration  showed  3'42%  Ni, 
whilst  tli9  new  direct  titration  method  gave  3  415, 
3417,  3419%.  With  another  steel  the  result  with 
the  basic  acetate  separation  process  was  3'93%,  and 
with  the  direct  titration  process  3924,  3927,  and 
3"922%.  The  method  embodying  the  modification 
described  is  very  accurate  and  extremely  rapid. 
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Annual  Meeting. 


.  m  Mi*  u.  8HEE1   i.i  ad. 

UV   U.   W.  JONES. 

-  ■  .i.,  L890,  m-  --it.) 

Tho   author   writes    as    follows     in     reply    to    Mr. 

i  rammunication  to  the  discussion  (loc. 

~  ... 

\|.  :   questions  the  certainty  that  the 

addition!  of    impurities  existed   in   the  quantities 

;   iu   the  tables;  and,   secondly,   mentions  the 

difficult]   encountered   in   introducing  as  much  as 

.  opper  into  a  pure  lead. 

ph  I  i  .in  state  that  in  all  cast  -  the  amounts 
of  impurities  contained  in  the  had  were  proved  by 
i  .irriul  anafj sis 

in  agreement  with  Mr.  Lancaster  when  he 

thai  it  is  a  simple  matter  to  introduce  a  truo 
equivalent  of  a  metal  of  low  melting  point  into 
MM,  hut  variations  arise  when  additions  of  copper 
are  made  to  lead.  In  my  experience  the  best  re- 
sults are  obtained  by  preparing  a  mixture  of  5% 
copper,  96  had,  by  first  melting  the  copper  and 
afterwards  adding  tin-  lead  with  constant  stirring. 

■  rong  copper  mixture  is  then  added  to  a  pure 
"  chemical  "  or  PattinsOD  lead,  when  a  much  lower 
temperature  can  be  employed  than  in  the  first  melt- 

nis  obviating  the  liquation  effect  referred  to 
M      Lancaster.     By  this  means  it  is  possible  to 
produc-  sheet  hail  containing  0*38%  copper. 


KltKATA. 

Page  224  t,  col.  2.  lines  3—5,  for  "His  ex- 
perience .  .  .  atmospheric  corrosion,"  read  "  Lead 
stored  in  the  open  became  severely  carbonated  in  a 
short  time  after  heavy  rains,  but  this  was  not  the 
case  with  lead  containing  perhaps  0*5%   Cu." 


BY-PRODUCTS  FROM  COKE-OVENS. 

BY  E.   W.   SMITH. 

(J.,  1920,  194—197  t.) 

F.KRATA. 

p.  195  t.  col.  1,  line  41  from  bottom,  for  "  all 
d    "  many    cases." 

p.  106  t  col.  2.  line  19  from  top,  for  "  quality  " 
"  gravity." 

p.  196  t  col.  2.  line  19  from  bottom,  for  "  40%  " 
read  "  ""    ." 

p.  196  t.  col.  1.  line  29  from  bottom,  for  "  100 
cb.  ft  1000  cb.  ft." 

p.  196  T.  col.  2,  line  34,  after  "  gaseous,  B.Th.U." 
insert  "This  may  amount  to  as  much  as  Is.  per 
gallon  of  motor  spirit." 


\    SKW    [>KO<  KSS  OF  (  KXTRTl'ITJAL 
FILTRATION. 

R    W.    J.    GEE. 

(Abridged.) 

ft  '-  possible  completely  to  iemove  suspended 
solids  from  a  liquid,  however  fine  the  particles,  in 
a  solid  drum  machine  by  centrifugal  foroe  exerted 
over  a  sufficient  time  But  in  many  cases  the  last 
few  grains  per  gallon  of  exceptionally  fine  particles 
rispnr.  -..  much  time  that  the  output  of  the  appara- 
tus is  *..  rerdy  limited.  I  have  myself  found  that 
f  the  total  solids  could  be  recovered 
at  a  very  high  rate  of  feed  to  the  machine,  hut  to 
r  I  or  2  the  feed  had  to  be  re- 
duced beyond  what  would  be  a  commercially  prac- 


fcicnhlc  hunt.  In  one  case,  to  obtain  a  perfectly 
char  effluent,  I  had  to  cut  down  the  feed  to  one- 
thirtieth  of  the  rate  at  which  96*6%  was  reoow  red. 
Consequently,  in  caaea  where  the  liquid  is  re- 
quired  to  be  completer]  clarified,  it  waa  necessary 
to  evolve  some  method  of  dealing  with  the 
tiner  particles  with  an  efficiency  more  nearly 
approaching  that  at  which  the  larger  Bolids 
are  dealt  with  by  centrifugal  force.  The 
possibility  of  using  a  filter  for  this  pur- 
ine, .  using  the  pressure  derived  from  centri- 
foroe.  was  obvious,  hut  a  peripheral  filter 
would  readily  choke,  and  bring  one  back  speedily 
to  imperforate  drum  conditions.  Fortunately  I 
had  some  prior  experience'  which  led  me  to  con- 
sider the  possibility  of  an  exit  How  under  a  centri- 
fugal head,  if  1  may  use  the  expression,  and  I 
found  in  this  a  complete  solution  of  the  choking 
difficulty.  The  final  form  of  the  apparatus,  which 
combines  centrifugal  separation  with  filtration 
through  a  non-choking  filter,  is  illustrated  in  the 
accompanying   Bectional   diagram.     The  drum   (26) 


is  secured  to  the  base  (1)  by  a  bayonet-jointed 
locking-ring,  the  base  being  attached  to  a  spindle  (4) 
suspended  from  a  patent  ball-bearing.  Rotation  is 
imparted  by  the  pulley  (32).  Tho  bearing  (34/41)  is 
supported  by  a  conical  pedestal  (67),  to  which  is 
riveted  a  top  casting  of  steel  (66).  The  pulley  (not 
shown)  on  the  main  driving  shaft  is  fitted  with  a 
clutch  of  centrifugal  friction  type,  which  provides 
means  for  controlling  the  machine.  The  upper  end 
of  the  drum  (26)  is  closed  by  a  top  plate  (20),  which 
makes,  during  rotation,  a  watertight  joint  (31). 
This  plate  is  provided  with  a  central  opening 
through  which  the  machine  is  charged;  it  is  also 
held  centrally  on  the  spindle  by  a  distributing 
plate  (19).  Depending  from  tho  top  plate  (20)  is 
the  container,  consisting  of  six  vertical  rods  (24), 
with  attached  vanes  or  blades  (23).  These  extend 
the  whole  length  of  the  drum,  being  connected  to 
the  top  plate  (20),  middle  plate  (22),  and  bottom 
plate  (25).  They  serve  tho  double  purpose  of 
dividing  the  drum  into  six  longitudinal  compart- 
ments, and  compelling  tho  liquid  under  treatment 
to  rotate  with  the  drum,  so  avoiding  slip. 

Each    compartment    is    provided    with    a    thin 
residuum  plate  (54),  forming  a  removable  lining, 
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curved  to  the  radius  of  the  drum.  Upon  these 
plates  the  recovered  solids  are  deposited.  When 
fully  charged  the  container  is  lifted  into  the  posi- 
tion shown  in  dotted  lines.  The  recovered  solids 
may  then  be  removed  without  disturbance.  A  dupli- 
cate set  of  plates  is  supplied  with  each  machine, 
and  when  the  charged  plates  are  removed  the  other 
set  is  inserted,  and  the  machine  put  again  into 
operation  without  delay.  The  charged  plates  are 
dealt  with  whilst  the  new  charge  is  accumulating. 
Fitted  to  the  base  (1)  is  a  perforated  filter  cone  (12), 
projecting  into  the  separator  drum  (26).  A  filter 
medium,  cloth,  paper,  or  otter  suitable  substance, 
is  wound  round  and  secured  to  the  outside  of  the 
filter  cone  by  screwed  wire  clamps  (27/28).  The 
lifting  of  the  container  in  order  to  remove  the 
recovered  solids  is  effected  by  a  screw  and  bevel 
gear  operated  by  cone  clutches,  connected  to  a 
continuously  running  counter-shaft,  belt  driven 
from  the  main  power  shaft.  A  nut  carrying  levers 
is  connected  by  wire  ropes  to  a  ball-bearing  turn- 
table, provided  with  means  of  attachment  to  the 
top  plate  (20)  of  the  container.  This  turntable 
allows  the  container,  when  lifted,  to  be  easily 
rotated  for  access  to  the  charge. 

The  new  centrifugal  filter  has  the  following  ad- 
vantages over  other  filtering  apparatus  :  — 

1.  The  rate  of  filtration  is  constant  throughout 
the  charging  period. 

2.  The  filter,  once  made,  is  used  over  and  over 
again ;  the  removal  of  the  recovered  solids  does  not 
disturb  it. 

3.  A  very  wide  choice  of  filter  material  is  avail- 
able. Such  materials  as  filter  paper,  asbestos,  glass 
cloth,  and  so  on  can  be  used,  as  bursting  of  filter 
material  is  eliminated. 

4.  The  removal  of  the  recovered  solids  requires 
much  less  time  than  the  cleaning  of  a  filter  press 
and  the  fitting  of  clean  filter  cloths. 

5.  The  wear  and  tear  of  filter  material  is  almost 
completely  eliminated. 

6.  Materials  which  cannot  at  present  be  filtered 
at  all  commercially  in  filter  presses,  owing  to 
choking,  can  be  dealt  with  in  the  centrifugal 
apparatus  without  difficulty. 

7.  The  apparatus  lends  itself  to  heating  or  cool- 
ing, so  that  materials  may  be  treated  at  any  re- 
quired temperature. 

8.  The  rotor  can  be  readily  enclosed  completely 
for  the  filtration  of  volatile  or  dangerous  liquids, 
which  may  be  treated  at  any  pressure  or  tempera- 
ture. In  recovering  suspended  solids  from  volatile 
solvents,  loss  of  solvent  and  danger  of  fire  or  ex- 
plosion are  eliminated  by  using  a  totally  enclosed 
machine. 

9.  The  recovered  solids  are  graded  as  to  fineness 
of  particle  in  a  very  exact  manner,  which  is  un- 
varying on  repetition,  so  that  standard  qualities  of 
materials  are  assured. 
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THE     PREPARATION     OF      THIOCARBONYL 
TETRACHLORIDE. 

BY  PERCY  FARADAY  FRANKLAND,  FREDERICK 
CHALLENGER,   AND   DOROTHY    -WEBSTER. 

Some  time  ago  it  was  found  desirable  to  deter- 
mine the  most  suitable  methods  for  the  preparation 
of    thiocarbonyl    tetrachloride,    CSC1„    and    thio- 


phosgene,  CSC12,  from  carbon  bisulphide.  A 
thorough  examination  of  the  literature  revealed  the 
almost  complete  absence  of  reliable  information 
concerning  the  yields  to  be  expected,  although  both 
these  substances  have  found  application  in  the 
manufacture  of  dyestuffs,  their  use  in  this  manner 
being  protected  by  the  German  Patents  234,922, 
232,791,  232,792,  and  232,793  (Meister,  Lucius,  und 
Briining). 

As  our  experiments  were  intended  as  a 
preliminary  to  the  manufacture  of  thiocarbonyl 
tetrachloride  on  a  commercial  scale,  it  was  of  first 
importance  to  determine  what  materials  might 
safely  be  used  in  the  construction  of  the  chlorination 
vessel,  as  well  as  the  effect  on  the  reaction  of  traces 
of  other  substances.  Our  experiments  were  always 
carried  out  in  glass  vessels.  A  superficial  examina- 
tion of  the  chlorination  of  carbon  bisulphide  in  the 
absence  of  any  catalyst  showed  that  no  CSC14  and 
very  little  carbon  tetrachloride  was  formed.  In  the 
presence  of  a  very  small  amount  of  iron  filings 
carbon  tetrachloride  was  practically  the  only 
product,  while  with  iodine  as  the  only  foreign 
substance  present  good  yields  of  thiocarbonyl  tetra- 
chloride were  obtained.  The  simultaneous  presence 
of  traces  of  iron  filings,  however,  completely 
nullified  the  effect  of  the  iodine,  no  CSC14  being 
formed.  On  the  other  hand,  pieces  of  sheet  lead 
exerted  no  harmful  influence  on  the  activity  of  the 
iodine. 

Klason  (G.P.  83,124)  recommends  the  use  of  a 
lead-lined  iron  pan  for  the  preparation  of  CSCL., 
but  does  not  explain  the  necessity  for  such  an 
arrangement.  Urbain  (English  Patent  13,733  of 
1901)  states  that  the  addition  of  0'5%  of  iron  to 
the  completely  chlorinated  mixture  destroys  any 
CSC1<,  which  is  thereby  converted  into  carbon  tetra- 
chloride and  sulphur  monochloride.  In  this  con- 
nexion, Mr.  F.  H.  Garner  made  several  experiments 
which  clearly  showed  that  pure  thiocarbonyl  tetra- 
chloride when  kept  in  contact  with  metallic  iron  at 
the  ordinary  temperature  is  completely  decomposed. 

A  few  experiments  were  made  in  order  to  deter- 
mine the  effect  of  metallic  tin  and  of  "  copper 
bronze  "  on  the  chlorination  in  presence  of  iodine. 
In  the  first  case  very  little  CSC14  was  obtained,  most 
of  the  product  distilling  below  80°  and  consisting 
of  carbon  tetrachloride.  The  effect  of  tin  appears 
therefore  to  be  similar  to  that  of  iron.  "  Copper 
bronze  "  seems  to  have  much  less  effect  on  the 
activity  of  the  iodine,  a  yield  of  CSCL.  equal  to  48% 
of  the  theoretical  being  obtained. 

Klason  (loc.  cit.)  has  patented  a  method 
according  to  which  a  considerable  improvement  may 
be  effected  in  the  preparation  of  thiocarbonyl  tetra- 
chloride. This  consists  in  treating  carbon 
bisulphide  in  presence  of  iodine  with  six  atomic 
proportions  of  chlorine  instead  of  five,  whereby  the 
sulphur  monochloride  (b.p.  138°)  is  converted  into 
the  more  volatile  sulphur  dichloride  before  the 
thiocarbonyl  tetrachloride  is  attacked.  The  sulphur 
dichloride  may  then  be  removed  by  distillation. 
We  have  only  carried  out  one  experiment  on  these 
lines.  The  reaction  mixture  was  distilled  at  atmo- 
spheric pressure  and  two  main  fractions  obtained. 
The  first  (A)  b.p.  up  to  80°  C,  was  found  to  contain 
large  quantities  of  sulphur  chlorides  and  practically 
no  CS2,  CSCL,  or  CSC1..  The  large  fraction  above 
80°  C.  (B)  contained  about  26%  of  sulphur  chlorides, 
judging  from  the  loss  when  an  aliquot  part  was 
submitted  to  distillation  with  steam. 

On  distillation  of  a  further  portion  of  B  it  was 
found  that  the  fraction  boiling  above  140°  0.  still 
contained  about  20%  sulphur  chloride.  This  was 
obviously  due  to  decomposition  of  the  SC12  during 
distillation  into  S,C1,  and  free  chlorine  and  indi- 
cated the  necessity  for  the  distillation  of  the  di- 
chloride under  diminished  pressure.  After  removal 
of  sulphur  chloride  from  B  the  total  yield  of  CSClt 
was  50%. 
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Kiason    gives    no    details    concerning    the    yield 

obtained  by  this  method,  but  our  results  certainly 

confirm    his   statement   that    preferential   action   of 

mi- a  atom  of  chlorine  on  the  sulphur  mono- 

obJoride  occurs. 

Preparation   of   thioearbonyl   tetrachloride   on    the 
larot  scale. 

t  several  preliminary  experiments  with 
■metier  quantities   it    was  found  that  the  method 

■  be  described  could  bo  relied  upon  to  give  a 
I  0  yield  of  (.'SCI.  calculated  on  the  weight  of  the 
carbon   bisulphide  taken. 

To  about  2  kg.  of  carbon  bisulphide,  dried  over 

calcium  chlorido,  is  added  4  g.  of  iodino.     Chlorine 

(from  a  cylinder),   dried  over  calcium  chloride,   is 

introduced  at  such  a  rate  that  the  temporature  is 

lined  at  about  20°  C.  and  almost  the  whole 

of  the  gas  is  absorbed.    It  is  usually  desirable  to  cool 

lass  vessel  containing  the  bisulphide  in  cold 

except  at  the  commencement  of  the  reaction, 

whan  the  temperature  may  be  allowed  to  riso  to 

about  25°    before  cooling  is  begun. 

When  the  increase  in  weight  corresponds  to  tho 
absorption  of  five  atomic  proportions  of  chlorine, 
according  to  the  equation 

2C81+5CL,  =  2CSCl,-fS1Cl„ 

the  introduction  of  chlorine  is  stopped  and  the 
reaction  mixture  is  run  in  a  thin  stream  into  hot 
water  contained  in  a  large  earthenware  jar,  into 
which  a  rapid  current  of  steam  is  blown.  By  this 
means  the  sulphur  chlorido  is  decomposed,  while  the 
CSCl,  distils  over.  Owing  to  the  large  quantity  of 
SOf  which  is  evolved,  it  is  necessary  to  employ  a 
series  of  cooling  vessels  in  which  the  CSC1,  (after 
passing  through  a  water-cooled  condenser)  may  be 
deposited.  We  have  usually  employed  four  such 
vessels.  In  the  first  of  these  (which  is  air-cooled) 
the  bulk  of  tho  desired  compound  collects.  The 
second  is  cooled  in  ice,  and  the  remaining  two  in 
ice  and  salt. 

The  CSC1,  is  then  once  again  distilled  in  steam, 

in  the  usual  way,  in  order  to  remove  any  unchanged 

sulphur  chloride.        It  is  then  dried  over  calcium 

chloride    and    distilled    (using    a    Young's    12-bulb 

column)    until    the    temperature    reaches    140°    C. 

Experience    has    shown    that    the    product    then 

■  ii  lining  in  tho  distillation  flask  is  pure  enough  to 

be  used  directly   for  the  preparation   of  thiophos- 

gene.     A  further  quantity  of  CSC1,  can  be  obtained 

by  redistilling  that  portion  boiling  below  140°  C.  and 

again     rejecting     what     has     distilled     below     that 

irature.     Further  small  amounts  of  CSC1,  can 

still   be  recovered  from   this   low-boiling  distillate, 

which    contains     in     addition    carbon     bisulphide, 

carbon  tetrachloride,   and  some  thiophosgene,   the 

see  of  which  is  readily  detected  by  its  odour, 

the  rod  colour  of  its  vapour  and  the  formation  of 

baraeteriatic     luminous,     bluish     fumes     in 

'■o  of  atmospheric  oxygen.    (In  this  connexion 

■  :il.  Boc.  Chim.,  1910  (4),  7,  722.) 

The  formation  of  thiophosgene  was  of  particular 
interest  since  the  ultimate  object  of  our  experiments 
was  the  conversion  of  the  CSC1,  to  thiophosgene  by 
of  a  suitable  reducing  agent.  The  separation 
of  this  substance  (b.p.  73'5°)  from  the  fractions 
boiling  from  70° — 80°  was,  however,  impossible, 
owing  to  the  presence  of  carbon  tetrachloride 
(b.p.  : 

rimi'iits  in  which  carbon  bisulphide,  in 
presence  of  a  trace  of  iodine,  was  treated  with  only 
two  atomic  proportions  of  chlorine  in  the  hope  of 
thereby  reducing  tho  formation  of  CSOl,  and  of 
CCt,  were  unsuccessful,  no  relative  increase  in  the 
amount  of  the  thiophosgene  fraction  being  observed, 
which,  indeed,  under  these  conditions,  was 
extremely  small.     These  experiments  are,  however, 


interesting  inasmuch  as  very   little  carbon   tetra- 
chloride appears  to  be  formed. 

Although  thioearbonyl  tetrachloride  possesses  a 
most  irritating  and  objectionable  odour,  tho  whole 
of  these  experiments,  except  the  largo  scalo 
cnlonnations,  were  carried  out  in  a  crowded 
laboratory,  with  careful  utilisation  of  fume- 
cupboard  accommodation,  without  occasioning 
serious  inconvenience.  When  any  of  tho  product 
was  spilt  it  was  found  convenient  to  cover  it  with 
sodium  hydrogen  sulphite,  which  reacts  readily 
uiih  substances  containing  the  trichloromethyl 
group  (Rathke,  Annalen,  L872,  161,  149:  1873,  167, 
202.     Albrecht,  Annalen,  1872,   161,  129). 


THE  PREPARATION  OF  PICRYL  CHLORIDE 
ISY  NITRATION  OF  1-CHLORO- 2.4-D  I  NITRO- 
BENZENE. 

BY  PERCY  FARADAY  FKANKXAND  AND  FREDERIC 
HORACE   GARNE&. 

Picryl  chloride  was  formerly  obtained  by  the 
action  of  phosphorus  pentachloride  on  picric  acid. 
It  can,  however,  be  obtained  by  careful  nitration 
of  chlorobenzene  or  dinitrochlorobonzene.  Once 
obtained,  picryl  chloride  serves  as  the  basis  from 
which  a  large  number  of  trinitro  compounds  of 
benzene  and  hexanitro  compounds  of  diphenyl  can 
be  propared. 

The  method  of  preparation  of  picryl  chloride 
from  1.2.4-chlorodinitrobenzene  was  first  described 
in  G.P.  78,309,  but  in  this  patent  the  use  of 
excessive  quantities  of  nitric  acid  and  oleum  is 
recommended,  and  very  few  details  of  the  method 
of  manufacture  are  given.  The  purpose  of  the 
present  investigation  was  to  ascertain  the  exact 
conditions  under  which  the  nitration  should  be 
carried  out,  avoiding  if  possible  the  use  of  oleum 
and  of  temperatures  above  130°. 

The  course  of  the  nitration  was  followed  by 
analysis  of  the  nitrating  mixture  at  short  intervals. 
A  mixture  of  sulphuric  acid,  nitric  acid,  and  dini- 
trochlorobenzene  was  heated  in  a  flask  loosely 
stoppered  with  a  plug  of  glass  wool.  The  flask  was 
immersed  in  an  oil-bath  maintained  at  the  desired 
temporature.  Small  quantities  of  the  acid  mixture 
were  removed  at  intervals  for  analysis.  The  liquor 
thus  obtained  was  analysed  for  total  nitric  and 
nitrous  acid  in  a  nitrometer  in  the  usual  way,  and 
for  nitrous  acid  by  means  of  sodium  ferrocyanide 
and  sodium  citrate  solutions. 

In  all  tho  experiments  described  in  this  paper 
sufficient  sulphuric  acid  was  present  to  keep  all  the 
dinitrochlorobenzene  in  solution,  and  thus  only  one 
layer  was  present.  In  consequence  of  tho  large 
amount  of  sulphuric  acid  used  no  material  increase 
in  the  concentration  of  water  took  place  in  the 
course  of  the  nitration. 

Crude  dinitrochlorobenzene  from  British  Dyes, 
Ltd.,  was  used.  W'hen  dried  it  melted  at  43° — 
44°  C.  (pure  dinitrochlorobenzene  melts  at  50°  C). 
Tho  acids  used  were  fuming  nitric  arid  of  sp.  gr. 
T51,  containing  approximately  90'?"  HNO,  and  1% 
N204,  and  sulphuric  acid  of  the  desired  concentra- 
tion made  up  from  ordinary  concentrated  sulphuric 
acid  and  fuming  sulphuric  acid. 

Setting  points  of  mixtures  of  dinitrochlorobenzene 
and  picryl  chloride. 

The  setting  points  of  mixtures  of  dinitrochloro- 
benzene  and  picryl  chloride  from  100%  picryl 
chloride  to  100%  dinitrochlorobenzene  were  investi- 
gated. The  dinitrochlorobenzene  and  picryl 
chloride  used  were  pure,  having  been  recrystallised 
several  times  from  alcohol. 

c2 
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The  curve  plotted  from  these  figures  was  used  in 
the  nitrations  which  follow  to  determine  the  degree 
of  nitration  which  had  taken  place.  There  is  a 
eutectic  point  in  the  curve  at  56%  dinitrochloro- 
benzene 44%  picryl  chloride  and  setting  point 
25'0°  C.  (corresponding  approximately  to  3  mols. 
dinitrochlorobenzene  to  2  mols.  picryl  chloride) 


Percentage  of  Percentage  of 

dinitrochlorobenzene.        picrvl  chloride. 

0-  . .           '  100- 

4-7  ..  95-3 

9-3  . .  90-7 

130  ..  86-4 

21-5  ..  78-5 

28-8  ..  71-2 

340  . .  66-0 

37-5  ..  62-5 

41-9  ..  58-1 

47-2  . .  52-8 

500  . .  50-0 

52-4  . .  47-6 

55-0  . .  450 

571  . .  42-9 

58-0  . .  12-0 

69-5  . .  30-5 

80-7  . .  19-3 

89-7  . .  10-3 

1000  ..  0 


Setting 
point. 
80-6° 
76-6° 
72-9° 
700° 
03-4° 
56»° 
51-0° 
46-7° 
40-4° 
S31° 
300° 
27-3° 
25-6° 
26-1° 
26-6° 
34-0° 
39-9* 
43-8° 
47-9* 


Preliminary  experiments  had  shown  that,  owing 
to  the  large  amounts  of  nitrous  acid  produced 
during  the  nitration,  it  was  impossible  to  obtain 
complete  nitration  without  using  a  large  excess  of 
nitric  acid  over  that  theoretically  required. 

A  series  of  experiments  was  carried  out  to  deter- 
mine the  relative  rates  of  nitration  at  different 
temperatures,  using  100%  sulphuric  acid.  From 
these  experiments  the  most  suitable  temperature 
for  the  nitration  was  shown  to  be  100°  or  110°  C. 
as  regards  low  production  of  nitrous  acid  compared 
with  the  rate  of  nitration ;  owing,  however,  to  the 
low  velocity  of  nitration  at  these  temperatures,  the 
temperature  of  130°  C.  was  chosen  for  carrying  out 
the  bulk  of  the  nitrations  which  followed. 

Further  experiments  carried  out  under  such 
conditions  that  varying  amounts  of  nitrous  acid 
were  present  gave  products  exhibiting  little  differ- 
ence in  melting  points  after  12  hours  at  130°;  it 
therefore  appears  that  nitrous  acid  has  no  great 
effect  on  the  nitration. 

It  was  also  found  that  there  is  no  advantage  to  be 
obtained  by  adding  the  nitric  acid  in  stages,  as  re- 
gards the  ultimate  m.p.  of  the  product.  A  greater 
loss  of  nitric  and  nitrous  acids  was  observed  when 
all  the  nitric  acid  was  added  at  the  commencement, 
but  this  was  counterbalanced  by  the  longer  time 
required  for  the  same  degree  of  nitration. 

To  ascertain  whether  the  production  of  nitrous 
acid  had  any  direct  relation  to  the  amount  of 
dinitrochlorobenzene  present,  three  experiments 
(one  with  the  nitrating  liquid  alone,  another  with 
the  nitrating  mixture  and  a  certain  amount  of 
dinitrochlorobenzene,  and  a  third  with  the  same 
quantity  of  nitrating  liquid  and  an  amount  of  picryl 
chloride  equal  to  the  weight  of  dinitrochlorobenzene 
in  the  second)  were  carried  out  at  130°  C.  for  periods 
up  to  12  hours.  The  results  indicated  that  by 
increasing  the  amount  of  dinitrochlorobenzene 
present  in  a  given  quantity  of  nitrating  liquid  the 
amount  of  nitrous  acid  produced  is  increased  in 
the  same  proportion.  This  holds  only  up  to  three 
hours,  as  in  the  case  of  the  longer  experiments  the 
amount  of  free  nitric  acid  is  diminished  consider- 
ably after  the  initial  three  hours  heating,  and  this 
diminution  is  greater  the  more  dinitrochlorobenzene 
is  present;  therefore,  since  the  amounts  of  nitric 
acid  are  greatly  different,  the  experiments  after 
three  hours  are  no  longer  comparable.  It  was 
shown  by  experiments  using  pure  dinitrochloro- 
benzene that  the  production  of  nitrous  acid  is  not 
due  to  impurities  present  in  the  crude  dinitro- 
chlorobenzene used  in  these  experiments. 

In  the  case  of  picryl  chloride  there  was  a  slight 
increase  in  the  production  of  nitrous  acid  over  the 
control ;  it  was,  however,  much  smaller  than  in  the 
case  of  dinitrochlorobenzene.    The  decrease  in  nitric 


and  nitrous  acids  was  less  with  picryl  chloride  than 
with  the  control,  as  would  be  expected.  Similarly, 
the  loss  of  nitric  and  nitrous  acids  by  evaporation 

[    in  the  case  of  dinitrochlorobenzene  would  be  less 

I    than  that  of  the  control. 

The  production  of  nitrous  acid  from  nitric  acid 
in  the  course  of  the  nitration  considerably 
diminishes  the  rate  of  nitration,  since  the  amount 
of  free  nitric  acid  becomes  less  and  less  as  the 
experiment  proceeds;  the  diminution  in  nitric  acid 
available  for  nitration  is,  in  fact,  more  largely 
due  to  the  producton  of  nitrous  acid  than  to  its 
withdrawal  by  nitration. 

Experiments  on  the  nitration  of  pure  dinitro- 
chlorobenzene showed  that  the  amount  of  nitrous 
acid  formed  is  directly  proportional  to  the  quantity 
of  dinitrochlorobenzene  present  and  that  nitrous 
acid  is  produced  to  the  same  extent  whether  crude 
or  pure  dinitrochlorobenzene  is  nitrated ;  also 
nitrous  acid  is  produced  with  picryl  chloride,  but  to 
a  much  smaller  extent  than  with  dinitrochloro- 
benzene. 

Carbon  dioxide  produced  along  with  the  nitration. 

Since,  from  the  preceding  experiments,  it 
appeared  that  the  nitrous  acid  produced  along  with 
the  nitration  is  the  result  of  oxidation  of  the 
dinitrochlorobenzene,  the  question  arises  as  to  the 
product  of  this  oxidation;  it  is  obvious  that  if 
dinitrochlorobenzene  were  oxidised  to  carbon  di- 
oxide, a  larger  amount  of  nitrous  acid  would  be 
formed  than  if  only  a  partial  oxidation  took  place. 
It  therefore  seemed  probable  that  carbon  dioxide 
was  the  oxidation  product,  since  no  large  amount  of 
dinitrochlorobenzene  disappeared  during  the  nitra- 
tion, and  also  since  no  substance  other  than  picryl 
chloride  was  found  in  the  fully  nitrated  product. 

To  settle  this  point  a  series  of  nitrations  of 
dinitrochlorobenzene  was  carried  out,  and  the 
amounts  of  nitrous  acid  and  carbon  dioxide  formed 
were  determined  at  intervals.  When  the  results 
were  plotted  as  graphs  it  was  observed  that  for  a 
short  time  nitrous  acid  was  formed  without  any 
appreciable  amount  of  carbon  dioxide  being  evolved. 
After  this  initial  lag,  the  production  of  nitrous  acid 
was  proportional  to  the  amount  of  carbon  dioxide 
given  off  up  to  about  6  hours ;  after  this  a  slowly 
increasing  amount  of  carbon  dioxide  was  produced 
per  unit  amount  of  HN02  formed.  This  increase  in 
the  proportion  of  carbon  dioxide  to  the  nitrous  acid 
may  be  explained  as  follows  : — During  the  nitration 
in  the  latter  stages  a  certain  amount  of  nitrous 
acid  is  lost  by  evaporation,  and  this  loss  will  not 
occur  in  the  earlier  stages;  consequently  the  amount 
of  nitrous  acid  formed  at  twelve  or  nine  hours  will 
be  less  than  that  actually  found,  and  hence  the 
ratio  of  carbon  dioxide  to  nitrous  acid  is  too  high. 
Possibly  another  factor  tending  to  make  this  ratio 
higher  is  the  minute  amount  of  substances  not 
arrested  by  the  apparatus.  This  amount  will  be 
the  greater  the  longer  the  time,  and,  as  compara- 
tively little  carbon  dioxide  is  produced  in  the  last 
three  hours  *  as  compared  with  the  first,  these  will 
affect  the  later  results  much  more  than  they  do  the 
former. 

A  similar  series  of  experiments  was  carried  out, 
using  picryl  chloride  in  place  of  dinitrochloro- 
benzene. The  general  results  of  these  experiments 
were  similar  to  those  obtained  in  the  case  of  dinitro- 
chlorobenzene. The  same  decrease  was  observed 
in  the  amount  of  nitrous  acid  as  compared  witR 
the  amount  of  carbon  dioxide  evolved ;  the  amounts 
of  these  formed  in  twelve  hours  were,  however, 
less  than  one-tenth  of  the  amounts  formed  in  the 
case  of  dinitrochlorobenzene.  There  was  no  con- 
stancy in  the  ratio  of  the  amounts  of  carbon  dioxide 

•  The  concentration  of  dinitrochlorobenzene  is  of  course'greatly 
diminished  by  this  time  through  the  formation  of  picryl  chloride, 
and  the  latter  is  much  less  oxidisable.  The  concentration  oftHNOs 
is  also  much  reduced. 
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evolved   to  the  nitrous  acid  in  this  case  that  was 
noticed  with  dinitrochlorobenaene  (after  the  initial 
■'.  tins  latter). 
The   oxidation    of   dinitrochlorobenzeno   may    bo 
tented  by  the  equation  : 
(1J   h    II  (NO  I  CI    270,- 

3400     SB  0    9(  l.     -NO,* 

.n  being  rnrniahed  by  2HNO,=2HNO,+OJ. 

hnu.  expressed  as  UNO,  is  Formed  by 
the  oxidation  "i  0*229  g.  <>i  dinitrochlorobenaene 
and  givoa  0*289  :;.  CO,.  Ai  tually  the  amount  of  CO, 
per  una  oi  iinu  produced  varied  according  to  the 
length  of  the  experiment.  En  one  experiment  1  g. 
HNO  gave  0*841  g.  GO,  after  three  hours,  0'261  g. 
after  ux  boon,  and  0  989  g.  after  twelve  liours. 
There  is  thus  an  increase  in  the  amount  of  CO,  pro- 
dnoed  per  unit  amonnl  of  nitric  and  reduced;  this 
mm  !■•-  explained  as  either  due  to  the  retention  of 
some  of  the  oarbon  dioxide  in  the  liquid  or  to  the 
formation  of  an  intermediate  compound  irhich 
posed  paying  carbon  dioxide.  This  would  also 
account  for  the  amount  of  carbon  dioxide  being  less 
than  that  theoretically  required. 

In  the  case  of  pioryl  chloride  a   similar  equation 
i  an  bo  assumed  for  the  production  of  carbon  dioxide, 
thus: — 
,.i  i2C.H,(NO,),Cl  +  23HNO,  +  H,0  = 

12CO,  +  29HNO..  +  C1„ 

i.e.,  for  1  g.  HNO,  produced,  0289  g.  CO,  is  formed. 
Actually  it  was  found  that  after  3  hrs.  1  g.  HNO, 
gave  0-065  g.  CO,,  after  6  hrs.  0092  g.,  and  after 
12  hrv  0"!  I-  g.  Here  a  mere  fraction  of  the  amount 
of  CO,  theoretically  required  is  evolved.  The  result 
is  in  accordance  with  the  theory  as  regards  the  ro- 
tvntion  of  the  gas  by  the  liquid;  here  the  amount 
retained  would  presumably  be  about  the  same  as 
in  the  case  of  dinitrochlorooenzene  ;  but,  as  the  total 
amount  of  carbon  dioxide  formed  is  much  less  in  the 
case  of  picryl  chloride  this  factor  would  influence 
the  results  more  largely.  The  relative  amounts  of 
nitric  acid  used  up  in  nitration  and  oxidation  re- 
spectively were  established  by  analyses  of  nitration 
mixtures  using  various  proportions  of  dinitrochloro- 
benzene.  In  all  nitration  experiments  where  the 
loss  of  nitrons  acid  by  evaporation  was  small  in 
amount  the  decrease  in  II  N'l  >,  +  HNO,t  as  compared 
with  the  control  was  only  about  one-third  of  the 
corresponding  increase  in  HNO,.  On  the  assump- 
tion that  this  decrease  is  wholly  due  to  the  rate  of 
nitration  it  is  seen  that  of  the  nitric  acid  which  is 
!  up  J  goes  for  nitration  and  3  for  oxidation  of 
the  dinitrochlorobenzeno.  Correcting  for  the 
amount  of  nitrous  and  nitric-  acids  produced  on 
oxidation  of  the  dinitrochlorohcnzene,  the  ratio  of 
the  amount  of  nitric  acid  used  in  nitration  to  the 
amount  used  in  oxidation  is  1:1*8.  By  comparing 
equation  (1  )  above  with  the  following  equation  : 

'II  ,C1|  NO),+HNO,  =C,.H,Cl(NO,),+H,0 
it  is  se<n  that  whereas  1   g.  HNO,  nitrates  321   g. 
dinitrochlorooenzene,  1*8  g.  HNO,  oxidises  0*469  g. 
II.  i  rom  100  g.  dinitrochlorooenzene  88  g.  of 

nitrated  product  should  be  produced. 

It  will  be  shown  that  under  the  conditions  given 
later  a  yield  of  85%  picryl  chloride  was  obtained; 
the  agreement  is  good  considering  that  the  calcula- 
tion i^  only  approximate. 

Production  of  pirri/l  chloride. 
In   the  following   ex|>eriments  the  proportion  of 
750  g.  of  100      sulphuric  acid  to  100  g.  of  dinitro-    l 


•  A  small  amount  of  CO  Is  produced,  but  this  does  not  Invalidate 
these  conclusions. 

The  nitrogen  peroxide  derived  from  the  dlnltrochlorobenzcne 
b  assumed  to  be  dissolved  In  the  nitrating  mixture  and  therefore 
estimated  at  the  same  time  as  that  derived  from  the  nitric  acid  by 
oxidation  of  the  dlnltrochlorobenzcne.  The  complete  equation 
should  therefore  be : 

<2.)4C,H,<S<Wi  +  50HXO,-=24CO,  +  2H,O  +  2CI,  +  58HNO,. 
t  This   UNO,  Includes    that   formed  from  the  NO,  groups   In 
the  dinltrochlorobeuzene  suffering  oxidation. 


chlorobenaene  was  chosen  because  this  is  about  tho 
minimum  amount  (slightly  over,  in  fact)  which  will 
dissolve  the  dinltrocMorobeneene;  tho  picryl 
chloride  formed  separates  out  to  some  extent  as  tho 
nitration  proceeds. 

Various  quantities  of  nitric  acid  were  added  to 
these    am. mnts    of    acid    and    dinitrochlurohcii/.eiii', 

and  after  3.  <>,  9,  and  12  hrs.  heating  to  180   O.  por- 
tions of   tho   inn. unit;   liquid    were   poured    into 
of  water,  n  hen  the  dinitrochlorooenzene  and 
picryl  objoride    operated  out  cither  as  liquid  or 

solid;  in  the  latter  ease  the  mixture  of  water  and 
solid  was  Warmed  until  the  solid  melted,  when  tho 

supernatant  water  was  poured  olf.  Tho  oil  thus 
obtained  was  washed  with  hot  water  and  a  wot  set- 
ting point  determined.  Picryl  chloride  washed 
with  water  in  this  way  gavo  a  wet  setting  point  of 
76°  C.  (dry  setting  point  80°— 81°).  A  nitrated 
product  with  wet  setting  point  of  72°  C.  was  re- 
garded as  satisfactory. 

These  experiments  established  tho  following 
facts:  Using  100%  sulphuric  acid,  there  is  no  ad- 
vantage to  be  obtained  by  increasing  tho  propor- 
tion of  nitric  acid  beyond  125  g.  of  90%  acid  and 
nitrating  for  12  hrs.  Other  series  of  experiments 
showed  that  no  advantage  is  obtained  by  adding 
the  nitric  acid  in  stages  rather  than  the  same 
quantity  initially,  or  by  subjecting  the  nitrating 
mixture  to  a  lower  temperature  (100°  C.)  previous 
to  the  use  of  a  temperature  of  130°  C.  Using 
liti  sulphuric  acid,  a  satisfactory  product  is 
obtained  after  12  hrs.  heating  to  130°  C.  from 
a  mixture  of  175  g.  of  90%  nitric  acid,  1500  g.  of 
96%  sulphuric  acid,  and  100  g.  of  dinitrochloro- 
benzeno. As  before,  no  advantage  was  obtained 
by  preliminary  heating  or  the  addition  of  nitric 
acids  in  stages.  This  large  excess  of  sulphuric  acid 
was  found  to  be  necessary,  as  when  only  1000  g.  was 
used  a  product  of  wet  setting  point  60°  was  obtained 
after  12  hrs.  heating  at  130°. 

It  was  also  found  possible  to  nitrate  dinitro- 
chlorobenzene,  using  94%  sulphuric  acid,  but  even 
with  very  large  quantities  of  sulphuric  acid  and  re- 
latively largo  amounts  of  nitric  acid  tho  nitration 
was  not  complete  in  12  hrs.  at  130°.  In  one  experi- 
ment a  product  of  setting  point  63°  was  obtained 
with  100  g.  dinitrochlorooenzene,  3000  g.  94%  sul- 
phuric acid,  and  200  g.  90%  nitric  acid. 

If  the  nitration  were  carried  out  at  a  tempera- 
ture of  140° — 150°  C.  a  saving  in  nitric  acid  and 
time  could  be  effected  on  the  results  recorded  above. 
Experiments  were  carried  out  by  heating  for  three 
hours  at  130°,  raising  the  temperature  to  140°  in 
half  an  hour,  then  raising  the  temperature  to  150° 
over  a  period  of  three  hours,  and  finally  heating  to 
145° — 150°  for  a  furthor  period  of  three  hours. 
Using  100  g.  of  dinitrochlorobenzeno,  750  g.  of  100% 
sulphuric  acid,  and  100  g.  of  90%  nitric  acid,  a  pro- 
duct equal  to  that  obtained  in  the  former  experi- 
ments with  125  g.  nitric  acid  to  the  same  quantities 
of  acid  and  dinitrochlorohcnzene  was  obtained  in 
9i  hrs.  instead  of  12  hrs. 

From  the  above  experiments  the  following  propor- 
tions of  acid  and  dinitrochlorobenzeno  ar©  sug- 
gested as  the  most  suitable  for  employment  to  pro- 
duce good  nitration  after  heating  to  130°  C.  for 
12  hrs. 

Using  100  "  sulphuric  acid,  dinitrochlorobenzene, 
100  g. ;  sulphuric  acid  (100%),  750  g. ;  nitric  acid 
(90%),  125  g.  (35  g.  90 %  HNO,  is  theoretically  re- 
quired for  complete  nitration). 

The  wet  setting  points  of  the  product  were  as  fol- 
lows:  After  3  hrs..  52°  C. ;  6  hrs.,  63°;  9  hrs.,  67°; 
11  hrs.,  69*5°;  12  hrs.,  71°. 

The  yield  of  picrvl  chloride  was  85%,  m.p.  76°  C, 
dry  setting  pt.  74°— 75°  C. 

Using  96%  sulphuric  acid,  dinitrochlorobenzeno 
100  g. ;  sulphuric  acid  (963/),  1500  g. ;  nitric  acid 
(90%),  175  g.  Wet  setting  points  :  After  3  hrs.,  48°; 
6  hrs.,  64°;  9  hrs.,  685°;  12  hrs.,  72°  C. 
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The  yield  of  picryl  chloride  was  85%,  m.p.  77°  C, 
dry  Betting  pt.  75°— 76°  C. 

The  yield  and  quality  of  the  product  obtained  are 
thus  practically  identical,  irrespectively  of  whether 
100%  or  96%  sulphuric  acid  is  employed  under  the 
conditions  indicated  above. 

Analyses  of  the  products  showed  that  with  100% 
sulphuric  acid  the  loss  in  nitric  and  nitrous  acids 
(expressed  as  HN03)  was  9"6  g.  per  100  c.c. ;  the 
loss  in  nitric  and  nitrous  acids  required  for  com- 
plete nitration  5"9  g  per  100  c.c. ;  and  the  amount 
of  nitrous  acid  formed  11'2  g.  per  100  c.c.  With 
96  :  sulphuric  acid  the  corresponding  figures  were 
4"4  g.,  32  g.,  and  7"8  g.  per  100  c.c.  respectively. 
Thus,  with  100%  acid  3-7  g.  of  nitrous  acid, 
expressed  as  nitric  acid,  is  lost  by  evaporation, 
and  with  96%  acid  T2  g. ;  this  difference  is 
due  no  doubt  to  the  greater  concentration  of  the 
nitric  acid  when  100 ".  sulphuric  acid  is  used. 

The  Chemistry  Department, 

The  University,  Birmingham. 


Communication. 

NOTE  ON  THE  DETERMINATION  OF  TAR 
ACIDS  IN  DRAINAGE  FROM  TARRED 
ROADS. 

BY  J.   J.   FOX,  T.SC,   P.I.O.,   AND  A.  J.   H.   GAUGE,   F.I.C. 

As  a  result  of  experiments  carried  out  by  Mr. 
A.  J.  Mason-Jones,  biologist  to  the  Joint  Fisheries 
Committee  (Tar  Pollution)  of  the  Ministries  of 
Transport  and  Agriculture,  it  is  now  known  that 
water  which  has  been  polluted  by  tar  and  in  which 
the  amount  of  tar  acids  is  as  little  as  1  part  per 
100,000  is  fatal  to  fish  life.  It  is  therefore  impor- 
tant to  possess  a  ready  means  of  detecting  and 
estimating  such  minute  quantities  of  tar  acids. 
The  method  described  in  this  note  depends  upon 
the  formation  of  the  azo-dyes  obtained  when  sulpk- 
anilic  acid  is  diazotised  and  poured  into  water 
containing  tar  acids  after  it  has  been  rendered 
alkaline.  The  depth  of  colour  produced  is  matched 
in  a  Nessler  tube  by  the  colour  obtained  under 
similar  conditions  with  a  mixture  of  the  three 
cresols  in  the  proportions  specified  below.  The  tar 
acids  in  the  washings  from  tarred  roads  will  not  as 
a  rule  include  much  phenol,  but  consist  of  cresols 
and  higher  phenols.  The  mixture  of  cresols  used 
by  us  has  been  found  to  be  generally  available  as 
regards  shade  of  dye  produced,  but  occasionally  the 
matching  becomes  a  little  troublesome  on  account 
of  the  red  shade  produced  by  the  higher  phenols. 

The  solutions  required  are  (1)  recrystallised 
colourless  sulphanilic  acid.  T91  g.  in  250  c.c.  water, 
(2)  pure  sodium  nitrite,  0-85  g.  in  250  c.c,  (3)  sul- 
phuric acid,  1  part  of  strong  acid  (sp.  gr.  T84)  to 
3  parts  of  water,  (4)  8%  sodium  hydroxide  solution, 
(5)  standard  cresol  solution  containing  1  g.  mixed 
cresols  per  litre.  The  mixture  of  cresols  for  (5) 
consists  of  35%  o-cresol,  40%  m-cresol,  and  25% 
p-cresol. 


The  diazotised  sulphanilic  acid  solution  is  pre- 
pared about  5  minutes  before  use,  by  mixing  6 
volumes  of  sulphanilic  acid  solution  with  1  volume 
of  the  sulphuric  acid,  adding  5  volumes  of  sodium 
nitrite  solution,  and  cooling  in  a  stream  of  cold 
water. 

The  cresol  solution  used  for  comparing  the  colour 
is  a  dilute  solution  prepared  by  mixing  5  c.c.  of  the 
strong  solution  (5)  with  95  c.c.  of  distilled  water, 
i.e.,  1  c.c.  of  the  dilute  solution  =  0"00005  g.  cresol. 
Weak  solutions  of  cresols  are  liable  to  change,  and 
the  standard  dilute  solution  should  therefore  be 
prepared  just  before  use.  The  strong  solution  (5) 
is  stable  if  kept  in  a  cool,  dark  place. 

To  make  the  test,  100  c.c.  (or  less  of  a  strong  tar 
extract)  of  the  clear  water  or  washings  is  placed 
in  a  Nessler  cylinder  and  5  c.c.  of  the  sodium 
hydroxide  solution  added,  followed  by  10  c.c.  of  the 
diazotised  sulphanilic  acid.  On  stirring,  an  orange- 
coloured  dye  is  formed  when  tar  acids  are  present. 
The  depth  of  colour  is  matched  by  adding  to  a 
similar  quantity  of  distilled  water  in  a  second 
Nessler  cylinder  2  c.c.  of  the  dilute  standard  cresol 
solution,  5  c.c.  of  sodium  hydroxide  solution, 
and  10  c.c.  of  the  diazotised  sulphanilic  acid 
solution.  This  is  the  trial  assay,  and  determines 
the  amount  of  cresol  solution  to  be  used  to  obtain 
an  exact  matching  of  the  depth  of  colour  due  to  tar 
acids  in  the  water  under  test.  The  best  results  are 
obtained  when  1  to  2  c.c.  of  the  diluted  standard 
cresol  solution  is  required  to  obtain  equal  depths 
of  colour.  This  can  be  secured  as  usual  in  this  class 
of  work  by  taking  smaller  or  larger  quantities  of 
the  sample  under  examination.  The  amount  of  tar 
acid  is  calculated  from  the  quantity  of  cresol  solu- 
tion required  to  produce  equal  tints. 

When  the  washings  are  coloured  or  opalescent  the 
tar  acids  can  be  obtained  by  steam  distillation, 
taking  250  to  500  c.c.  of  the  water  and  testing  suc- 
cessive portions  of  the  distillate.  This  procedure  is 
also  advantageous  when  traces  of  tar  acids  are  sus- 
pected, as  it  affords  a  means  of  concentration. 

We  have  found  that  very  dilute  solutions  of  vari- 
ous tar  products,  e.g.,  certain  tar  acids  and  tar 
bases  and  naphthalene,  in  non-sterile  water  rapidly 
undergo  biological  change.  For  this  reason  the  ex- 
amination of  samples  of  water  for  tar  acids  must  be 
carried  out  at  the  earliest  possible  moment  after 
collection.  A  delay  of  48  hours  may  result  in  the 
oxidation  of  a  considerable  proportion  of  the  tar 
acids. 

From  Mr.  Mason-Jones'  results  the  presence  of 
more  than  1  part  of  tar  acids  per  100,000  in  efflu- 
ents or  road  washings  must  be  regarded  with  sus- 
picion where  fish  life  is  concerned. 

The  test  for  tar  acids  outlined  above  is  very 
delicate,  much  less  than  1  part  per  million  being 
detectable.  By  this  means  phenols  in  minute  quan- 
tities have  been  found  to  be  very  widely  distri- 
buted. A  fuller  account  of  this  will  be  given  on  a 
future  occasion,  together  with  a  statement  of  the 
alteration  undergone  by  dilute  solutions  of  phenols 
and  tar  bases  under  the  action  of  bacteria. 

Government  Laboratory, 
July  24,   1920. 
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Although  much  lias  been  said  and  written  about  j 
the  till.  r-|ir.s.s.  little  lias  been  mentioned  con- 
cerning working  conditions  and  performances. 
The  object  ol  the  present  paper  is  to  make  clear  the 
construction  and  meaning  of  the  numerous  varia- 
tions of  type  for  those  who  have  not  had  time  to 
give  -i"'  '  '1  stndj  to  the  matter,  and  an  endeavour 
will  be  made  to  give  helpful  data  and  suggestions 
the  uso  of  this  type  of  plant.  In  order  that 
i -in us  particulars  may  be  as  up-to-dato  as 
possible,  a  special  effort  has  been  made  to  obtain 
recent  data  from  users  which  will  represent  their 
norma]  works  practice.  The  figures  given,  there- 
fore, are  not  test  figures  taken  on  a  small  scale,  but 
may  be  assumed  to  apply  to  every-day  large-MaK 
operations.  It  should  be  understood,  however,  that 
me  material  may  vary  widely  in  its  filtering 
qualities,  these  variations  being  sometimes  duetto 
almost  imperceptible  variations  in  manufacturing 
and  in  considering  any  particular 
problem  due  freight  must  be  given  to  this  point. 

It  is  proposed  to  deal  with  the  subject  in  the 
following  order :  — 

(1)  Construction  of  the  simple  or  "  non- 
wa-hing  "  filter  press. 

(  hoiee  and  care  of  the  filter  cloth. 
II retical  and  practical  considerations  con- 
cerning   pressure,    viscosity,     rate    of    flow,    cake 
thickness,  size  and  shape  of  suspended  particles,  etc. 

i  H   Methods  of  feeding  the  press. 

(■'■)  Washing  in  the  filter  press,  with  details  of 
construction,  theoretical  and  practical  considera- 
tions and  results. 

\ir  diving, steaming,  hot  and  cold  presses, etc. 

(7)  Labour  in  discharging. 

Owing  to  the  familiarity  of  the  filter-press  it  does 
not  usually  receive  the  attention  it  deserves,  which 
would  doubtless  be  accorded  to  it  if  it  were  a  new 
pee  of  apparatus,  or  if  the  simplicity  of  its 
operation  were  less  obvious.  Nevertheless,  even 
with  men  an  apparently  simple  piece  of  plant,  the 
application  of  a  little  intelligence  and  under- 
standing will  bring  increased  satisfaction,  both  in 
the  choice  of  the  press  itself  and  in  working  it  with 
minimum  labour  costs,  maximum  output,  and  best 
extraction  of  soluble  matter  from  the  cake. 

Construction  of  the  filter-pre.is. 
A  filter-press  may  he  described  as  a  frame  in 
which  a  number  of  loose  slabs  of  filter  surface  may 
be  clamped  to  form  a  series  of  hollow  chambers 
Capable  of  withstanding  internal  pressure.  The 
filter  surface  is  ribbed  or  grooved  and  covered  with 
doth.  This  arrangement  gives  a  maximum  of  area 
in  a  minimum  of  space,  and  is  capable  of  modifica- 
tion to  meet    the  varying  conditions  called   for  by 

different  grades  of  material,  both  as  regards  thick- 
ness of  rake.  Mnt able  pressure,  varying  filter  media 
and  arrangements  for  washing  and  steaming  the 
cake  when  formed.  A  large  variety  of  construc- 
tional materials  can  be  used,  and  the  whole  plant 


is  of  high  (.liability  and  free  1 1  ..in  tendency  to 
lueak  do»  n. 

Two  forms  of  press  are  in  general  use,  namely,  the 

ed  plate  type,  and  the  plate  and  frame  type. 

These  are  often  referred  to  as  chamber  presses  and 

frame   presses   respectively.     In    the   former   type 

(fig.  1)  the  rims  are  raised,  so  that  w  lien  two  plates 
are  brought  together  edge  to  edge  a  hollow  chamber 

is  formed  between  them.    The  feed  passage  is  taken 

through  the  bodj  of  the  plate,  while  the  filter  cloths 
are  laid  over  each  sale  of  the  plate,  forming  a 
pressure-tight  joint  at  the  rims  when  (lamped  up, 
and  having  holes  for  the  Feed  passage,  which  are 
sewn  together  or  clipped  to  make  a  joint  at  the 
corresponding  hole  in  the  plate.  This  type  of 
press  has  the  merit  of  being  the  least  expensive  and 
requiring  less  labour.  It  is  wry  suitable  for  thin 
cakes,  owing  to  the  Free  communication  of  tbo  feed 
passage  with  the  chambers.  The  usual  cake 
thicknesses  are  1  in.  on  the  smaller  sizes,  1J  in.  on 
the  intermediate  and  large,  and  up  to  2  in.  on  the 
largest  plates.  It  is  not  generally  desirable  to  use 
recessed  plates  for  thicker  cakes  than  these  on 
account  of  the  strain  on  the  cloth  imposed  by  the 
raised  rim. 

The  liquor  enters  the  chamber  under  pressure,  the 
solid  portions  being  retained  by  the  cloth,  while  the 
fluid  portions  pass  through  and  drain  behind  the 
cloths  through  the  grooves  or  corrugations  to  tho 
exit  ports.  They  pass  finally  into  the  filtrate 
trough  by  simple  spouts  if  rough  filtration  only 
is  in  question,  but  more  usually  taps  are  fitted  by 
means  of  which  any  one  chamber  can  be  isolated 
if  the  filtrate  from  it  is  muddy,  due  to  faulty  cloth. 
Taps  are  also  needed  for  certain  arrangements  of 
washing  presses.  Where  a  liquor  must  not  come  in 
contact  with  air,  or  it  is  desired  to  raise  it  to  a 
higher  level  direct  from  the  press,  it  can  be  taken 
away  by  an  enclosed  outlet  passage. 

Recessed  plates  usually  have  a  central  feed,  and 
for  most  purposes  this  is  as  suitable  as  any.  It  is 
sometimes  preferred  in  the  top  corner  in  cases  where 
the  cake  is  apt  to  be  slimy  round  the  feed  passage. 
By  this  arrangement  the  moist  portion  of  the  cake 
is  readily  isolated  from  the  bulk,  which  is  firmer 
and  drier.  Putting  the  passage  in  a  corner  in  this 
manner,  however,  is  apt  to  cause  more  strain  on 
tho  cloth  in  a  recessed  type  press.  Bottom  feed  is 
useful  if  a  solid  cake  is  not  to  be  formed,  as  the 
liquid  contents  of  the  cells  can  be  run  out  before 
opening  the  press,  hut  where  the  solids  have  a 
strong  tendency  to  settle  it  may  become  choked, 
especially  if  the  flow  is  slow. 

When  heavy  suspensions  aro  being  dealt  with, 
top  feed  is  therefore  valuable.  In  cases  of  this 
kind  two  feed  passages  are  sometimes  arranged  at 
different  heights  so  as  to  get  the  maximum  con- 
solidation of  cake.  It  should  be  realised  that  the 
path  of  each  particle  is  determined  by  definite 
stream  lines,  in  conjunction  with  its  own  tendency 
to  sink  or  float.  Thus,  with  bottom  feed,  no  large 
heavy  particles  may  reach  the  top  of  the  plates, 
unless  the  stream  line  flow  is  strong.  There  is  no 
agitation  worth  speaking  of  in  the  press  itself,  as 
the  small  amount  which  may  occur  near  each  inlet 
port  is  quite  powerless  to  cause  redistribution  if 
selective  settling  has  been   allowed  to  occur. 

Tho  plate  and  frame  type  of  press  (fig.  2)  is  suit- 
able where  very  thick  cakes  are  to  bo  formed,  as  in 
this  case  the  plates  themselves  are  flat,  and  the 
chamber  is  formed  by  hollow  frames  being  placed 
between  them.  This  type  of  press  is  also  suitable 
for  materials  which  tend  to  rot  the  cloths,  as  the 
latter  lie  quite  flat  on  the  plate;  it  is  a  necessity 
if  filter  paper  is  to  be  employed.  It  must  be  used 
where  very  thick  cakes  are  essential,  but  is  not 
suitable  for  thin  ones  or  materials  of  a  lumpy  or 
uneven  nature,  as  the  feed  ports  are  generally 
taken  in  through  the  rim  of  the  frames,   and  are 
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thus  restricted  in  area.  On  a  small  press,  say 
25J  in.  square,  frames  as  thin  as  j|  in.  can  be  used 
if  the  feed  is  of  a  more  or  less  liquid  nature 
throughout  the  operation ;  J  in.  or  1  in.  frames  are 
usually  quite  thin  enough,  and  where  chambers 
exceed  36  in.  square  it  is  preferable  that  these 
should  be  thicker  if  possible.  For  this  reason  it 
is  sometimes  desirable  when  handling  very  free 
filtering  materials,  having  a  tendency  to  deposit 
a  very  hard,  thick  cake,  to  use  an  internal  feed. 
Passages  arranged  externally  to  the  cake  are  highly 
satisfactory  for  less  freely  filtering  substances,  as 
they  isolate  the  moist  unfiltered  liquor  from  the 
drier  cake. 

Further,  the  feed  holes  in  the  cloths  are  clipped 
automatically  by  the  joint  surface  of  the  plates  and 
frames,  and  so  need  no  sewing  or  special  clips.  The 
usual  position  for  the  passage  is  at  the  top  centre 
of  the  press,  which  allows  little  opportunity  for  dis- 
placement of  the  feed  holes  in  the  cloths  either  by 
accidents  or  shrinkage.  Another  position  in 
general  use  is  in  the  side  of  the  press  at  a  little 
above  or  somewhat  below  the  centre.  Such  passage 
is  not  so  liable  to  get  blocked  by  settlement  as  one 
in  the  bottom  of  the  press,  and  is  in  a  favour- 
able position  for  consolidating  the  cake. 


passages  or  taps  for  this  purpose,  but  except  for 
washing  presses  it  is  rarely  that  these  are 
necessary. 

Press  plates  are  usually  made  in  cast  iron  for 
neutral  or  alkaline  materials,  or  in  wood  for  acid 
liquors,  or  for  dealing  with  such  materials  as 
colours,    which    might    be   spoilt   by    contact    with 
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&    Aie  m? 


J^  Filtrate  Tad 


Top  Feeo 


Enlarged  sectional  elevation.  Bottom  Feeo. 

Fig.  1. 
Cast-iron  recessed  plates.      Types  of  feed  inlets  and  filtrate  outlets. 


For  varnishes  and  gummy  liquors  which  flow 
with  difficulty  these  presses  are  sometimes  made 
with  four  passages,  one  at  each  corner  of  the 
chamber ;  one  of  the  lower  passages  serves  as  feed 
inlet  and  drain  while  the  other  three  act  as  filtrate 
outlets,  being  joined  together  at  the  head  of  the 
press.  By  this  arrangement  the  liquor  has  a  mini- 
mum distance  to  travel  through  the  grooved  surface 
to  get  to  the  outlet  passage.  Further,  the  upper 
passages  ensure  a  free  escape  of  the  air  from  the 
chamber,  whereas  it  might  otherwise  have  difficulty 
in  passing  through  the  joints  when  these  are  under 
heavy  pressure  and  the  cloths  heavily  gummed  up. 
Sometimes   presses   are   provided   with   special   air 


iron.  They  can,  however,  be  made  in  bronze  or 
aluminium,  or  may  be  covered  with  hard  lead  or 
vulcanite.  In  the  latter  case  the  vulcanite  is 
usually  supported  by  thin  steel  sheets  and  the  joint 
surfaces  are  made  of  softer  rubber.  Such  a  press 
will  deal    with  strong  hydrochloric  acid. 

Wood  plates  have  been  made  of  a  variety  of 
materials,  but  on  the  whole  the  coniferous  woods 
are  the  best,  as  these  have  the  greatest  uniformity 
of  structure,  suffer  the  least  disturbance  from 
medullary  or  transverse  rays,  and  have  less  sap- 
wood  and  small  shrinkage.  For  strength,  cheap- 
ness, and  service  generally  good  pitch  pine  is  diffi- 
cult to  equal.     Presses  of  this  material  have  been 
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reported   as   withstanding   very   satisfactorily   8% 
hydrochloric  and  90%   sulphuric  acid.     The  author 
h.i-    r.  iK.rts    where    even    10        or    stronger    hydro- 
cliloru   acid  is  being  used,  but  it  is  preferable  not 
iboTC    I        if    at    all    possible.      Timber    baa 
.ir.  fully  selected  for  such  work.     After  the 
l»'^t    quality   wood   has  been   bought  some  20%    or 
SO      baa  anally  to  be  rejected  on  first  inspection, 
with    farther   rejections  after  it   has  been   worked 
up.     Oak  makes  good  press  platus,  and  is  especi- 
ally  good   for  withstanding  acetic  acid,   while  teak 
is  sometimes   re[>orted   as  being  more  resistant  to 
acidf  than  pitch  pine,  though  it  is  more  expensive. 
maple,  or  (yoamore  are  oaed  as  substitutes, 
but  the  prw  iMiislv  mentioned  woods  aro  preferable, 
.  used,  more  especially  in  the  United 
Very  much  depends  on  the  quality  of  the 
weed,    straigliiness  of   grain,   freedom   from   knots 
and  -hakes,  and  specially  freedom  from  sap  on  the 
filter   surface.      Impregnation    is  of   doubtful  value 
for  increasing  resistance  to  acids.     Of  preservative 
mediums  paraffin  wax   (or  ceresin)   is  perhaps  the 
best.     It   is  of  importance   to   keep   wood   presses 


must  be  adequately  supported  with  a  minimum 
amount  of  dead  spneo,  though,  providing  tho  chan- 
nels aro  free,  the  percentage  ol  dead  space  within 
reasonable  limits  geema  to  make  no  appreciable 
difference  in  practice.  Finally,  smoothness  and 
absence  of  sharp  corners  is  a  factor  of  no  littlo 
importance.  Covering  the  surface  with  perforated 
plates  is  only  to  be  recommended  in  special  cases 
where  the  adequate  supporting  of  the  cloth  has  to 
tako  precedence  over  every  other  consideration. 
Coarse-mesh  gauze  makes  a  good  support.  But  any 
covering  adds  to  tho  work  of  keeping  the  filter  sur- 
face dean.  For  very  viscous  liquors  the  supporting 
of  the  doth  may  have  to  give  way  to  tho  necessity 
for  providing  very  free  flow  at  the  back  of  the 
cloth,  with  consequent  wider  gaps  between  the 
supports. 

In  large  presses,  say  over  36  in.  square,  where 
vory  high  pressure  or  uneven  filling  of  tho  cham- 
bers may  be  encountered,  it  is  necessary  to  pro- 
vido  the  surfaces  of  the  plates  with  bosses  to  act  as 
additional  supports.  Such  bosses  may  be  cast  upon 
the  face  of  the  plates  in  the  first  instance,  though 
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Fig.  2. 
Flush  plates  and  frames. 


closed  and  moist  when  out  of  service.  They  should 
be  sluiced  down  before  dead  periods  and  kept  filled 
with  water.  Shrinking  is  thus  avoided,  and  there 
is  no  opportunity  for  weak  liquors  left  on  the  plato 
anrfaooi  to  oanoentrate  by  evaporation  and  attack 
them.  Further,  in  starting  up  a  new  press  the  stay 
rods  should  not  be  too  tightly  screwed  up  but  a 
Little  allowance  made  for  the  necessary  expansion 
of  the  wood  when  first  moistened.  These  rods  can 
gradually  be  tightened  up  after  a  little  use,  but 
should  not  be  allowed  to  cut  into  tho  wood. 

There  are  various  types  of  filter  surface,  ranging 
from  very  fine  straight  grooves  to  comparatively 
coarse  pyramids  or  lozenges.  The  first  and  most 
important  point  is  that  the  channels  should  be 
sufficiently  deep  and  narrow  not  to  be  closed  by  the 
sag  of  the  cloth.     In   the  second  place   the  cloth 


in  some  cases  it  is  preferred  to  add  specially  made 
bosses  screwed  on  to  the  face.  The  great  essential 
is  that  the  height  shall  be  accurate  and  tho  busi- 
ness surface  carefully  rounded  off.  Further,  the 
slopo  must  be  gentle  to  avoid  injuring  the  cloths. 
Unless  absolutely  necessary,  such  bosses  are  prefer- 
ably dispensed  with. 

The  design  of  handles  requires  more  care  than  is 
often  given.  There  should  be  ample  room  to  got 
the  hand  in  easily  without  any  trapping  or  fouling. 
In  the  case  of  heavy  plates  rollers  aro  usually 
fitted,  and  in  some  cases  a  special  carriage  is  even 
arranged  on  which  the  plates  can  be  run  along  the 
press.  Some  users  prefer  the  handles  to  be  kept 
very  low  (ef,  fig.  40),  as  they  state  that  the  plates 
are  then  drawn  back  more  evenly,  and  there  is  less 
tendency  to  tilt,  and  cut  tho  cloth  between  the  edge 
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of  one  plate  and  the  face  of  another.  It  is  doubt- 
ful, however,  whether  there  is  any  real  difference 
in  actual  practice,  as  the  ordinary  type  of  handles 
are  very  convenient  to  grip. 

For  feeding  the  press  and  for  washing  purposes 
cocks  are  better  than  the  ordinary  type  of  valve. 
A  useful  valve,  however,  has  the  screw  entirely 
clear  of  the  stuffing-box,  and  the  valve  itself  is 
carried  through  the  stuffing-box  so  that  nothing  can 
get  at  the  back  of  it  to  jam.  Occasionally  presses 
are  fitted  with  a  rail  running  right  along  one  side, 
a  little  below  the  bottom  of  the  plates.  This  and 
the  gutter  serve  as  supports  for  draining  trays 
which  catch  any  drip,  especially  in  the  case  of  old 
wood  presses.  All  the  liquor  then  runs  to  the 
trough,  and  the  floor  is  kept  clean. 

A  "  dead  "  plate,  or  "-cutting-off  plate,"  is  a 
desirable  fitting  if  batches  of  varying  size  are  to  be 
dealt  with,  some  of  which  may  be  insufficient  to 
fill  the  whole  press.  Such  a  plate  has  one  working 
face  only,  and  is  sufficiently  strong  to  withstand 
the  unbalanced  end  pressure.  It  can  be  placed 
anywhere  in  the  press,  permitting  a  few  chambers 
to  be  used  while  the  rest  are  isolated.  In  default 
of  this  sufficient  space  may  be  made  for  the  tailings 
of  a  batch  by  emptying  a  few  chambers  at  the  feed 
end  only,  leaving  the  remaining  cakes  to  be  re- 
moved when  these  have  been  filled  again. 


Fig.  3. 

The  question  of  side  rods  has  had  some  attention 
from  all  makers,  but  it  is  difficult  to  say  where  the 
greatest  advantage  lies.  Flat  rods  may  be  used  on 
somewhat  longer  presses  without  support,  but  the 
plates  slide  more  readily  on  the  round  bars,  and 
these  can  be  conveniently  trussed  in  some  types  cf 
press.  It  is  important  that  sufficient  space  be  left 
between  bars  and  plates  to  give  convenient  room 
for  the  edges  of  the  cloths.  The  plates  are  kept 
in  position  by  distance  pieces,  though  in  the  case 
of  flat  bars  the  handles  on  one  side  are  sometimes 
provided  with  a  notch  for  this  purpose.  This,  how- 
ever, is  liable  to  jam  if  the  plates  are  not  moved 
back  perfectly  evenly. 

After  the  plates  themselves,  perhaps  the  most 
conspicuous  feature  is  the  closing  gear.     There  are 


a  great  variety  of  designs,  both  hand  and  power 
operated,  but  on  the  whole  the  simplest  types  are 
preferable  so  long  as  they  will  give  the  required 
pressure. 

The  usual  type  of  gear  for  small  presses  is  the 
centre-screw  pattern  (fig.  3).  This  is  in  use  for 
wood  presses  up  to  36  in.  or  more  in  size,  working 
at  pressures  up  to  30  or  40  lb.,  but  is  preferably 
limited  to  the  25J  in.  size  and  under.  Such  a  gear 
will  readily  close  an  ordinary  25J  in.  cast-iron  press 
against  100  lb.  pressure.  A  swinging  distance  piece 
on  the  head  enables  the  latter  to  be  drawn  back 
after  the  tightening  screw  has  been  released  by  a 
couple  of  turns.  It  is  sometimes  arranged  to  run 
on  wheels,  and  in  the  case  of  larger  presses  these 
are  often  on  a  common  axle,  fitted  with  a  handle 
to  give  quick  movement.  The  centre  of  the  head  is 
also  recessed  so  that  it  can  be  pushed  right  up  over 
the  tightening  screw  and  further  play  obtained.  In 
some  forms,  instead  of  having  a  distance  piece,  the 
end  standard  is  fitted  with  a  pivot  which  carries 
the  screw,  so  that  as  soon  as  the  latter  is  released 
it  can  be  swung  up  right  out  of  the  way.  A  com- 
mon means  of  tightening  is  by  a  bar  inserted  into 
holes  on  the  spindle  head,  a  method  which  gives  a 
very  sure  grip.  Ratchet  devices  are,  however,  in 
common  use.  In  a  somewhat  special  variant  of 
this  form  the  screw  is  stationary,  and  a  nut  which 
revolves  on  it  transmits  the  pressure  through  levers 
to  half  a  dozen  arms  or  rods  which  bear  on  the 
press  head.  These  arms  can  be  released  and  shot 
right  back  when  it  is  desired  to  empty  the  press. 


Fig.  4. 

Another  gear  suitable  for  larger  presses  consists 
of  a  rack,  fixed  to  the  loose  head,  engaging  a 
pinion  on  the  end  standard  (fig.  4).  By  this  means 
the  head  is  rapidly  moved  backwards  and  forwards, 
while  the  side  rods  are  screwed  and  carry  wheel 
nuts  which  are  tightened  by  levers  against  swinging 
distance  pieces.  Such  a  device  will  adequately 
close  a  38  in.  cast-iron  press  against  100  lb.  per 
square  inch  or  even  more.  It  is  necessary  to  attach 
the  rack  to  the  loose  head  by  a  joint,  as  it  is  found 
that  there  is  slightly  more  accumulation  of  dirt  at 


£no        Y/£w 

Fig.  5. 
38  in.  plate  and  frame  filter  press.     Spur  wheel  and  pinion  closing;  and  trvssed  side  rods. 
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the  bottom  edges  of  Um  plates,  and  this  causes  the 
I  to  tilt. 

...  i  foi  in  which  is  often  •  mployed  is  the  spur 
wheel  and  pinion  gear  (fig.  5).  This  is  generally 
to  the  centre-screw  type,  but  the  screw  is 
driven  by  ■  large  spur  wheel  engaging  with  a 
pinion,  giving  an  additional  multiplication  of  from 
lour  to  eight  times  according  to  the  size  of  the 
pinion  is  fitted  with  a  large  hand- 
wheel  for  rapid  manipulation,  and  final  tightening 

implisued  by  levers.  Sometimes  both  Bpnr 
•a  'are  fitted  with  elaborate  devices 

.  end  quick  movement,  but  according  to  the 
author's  observation  the  simpler  arrangements  are 
better,  ns  the  more  elaborate  are  apt  to  consume 
time  without  giving  any  better  closing.  Such  a 
spur  wheel  and  pinion  device  permits  t In-  use  <>t 
trussed  side  bars  in  tin'  case  of  a  long  press.  This 
arrangement  obviates  the  necessity  for  supporting 
pillars,  which  may  interfere  somewhat  with  t li«- 
removal  of  tin'  cake  from  under  the  press.  Such  a 
gear  is  suitable  for  most  duties  en  either  wood  or 
iron   pr<  SSCS,  but  a  more  powerful  one  is  the  toggle 


Kit 


6. 


lever  pattern  tfig.  6).  This  is  suitable  for  large 
wood  presses  up  to  about  48  in.  The  arrangement 
loose  head  is  like  the  rack  and  pinion  closing 
gear  .xeept  that  the  pinion  has  its  own  spindle  and 
hand  wheel  for  ease  in  operation.  The  side  rods, 
however,  are  not  fixed  to  the  heads  but  are 
attache. 1  to  the  short  arms  of  a  pair  of  levers 
which  have  a  hinged  connection  to  the  fast  head 
with  a  screw  and  hand  wheel,  by  means  of  which 
their   long  extremities  are  drawn   together,   a  very 

large  mechanical  advantage  being  thus  obtained. 

•  lit    of   the  device    is   the  ease   hy    which    one 
n  put  on  the  final  tightening  pressure  simply 


Yet  another   form   ol    hand-closing  gear  utili 
small   hydraulic    pump    mounted    on    the    loose    head 
(fig.  7).     This  is  suitable  lor  very  high  pressures  or 
large    presses.      It    is    s. what    costly,    and    takes) 

longer  to  operate,  hut  puts  on  a  perfectly  definite 
amount  ol  pressure,  which  can  be  regulated  exactly 
i.\  the  gauge,  lii  the  liisiaine  illustrated  tin-  head 
is  moved  up  and  down  by  a  centre  screw  and  large 

hand  wheel,  the  hydraulic  ram  being  housed  ill  the 
centre  of  the  loose  head  and  engaging  the  end  of 
the  screw.      The   ram   carries   a    lock    nut.    which    is 

screwed  up  when  the  pressure  has  1 n   put  on, 

preventing  the  press  blowing  or  leaking  when  the 
pump  pressure  drops.  Pneumatic  closing  dig.  8) 
saves  labour,  in  so  tar  that  the  head  can  lie  drawn 
back  simply  by   manipulating   a    valve,   and  by  the 


Fig.  7. 

by   operating    the    hand    wi 1    without    the   use   of 

The   arrangement  of  the  gear   is  such   that 
tly  even  pressures  are  applied  to  both  sides 
of  the   press. 


Fig.  8. 

same  means  may  be  pushed  back  again,  carrying 
all  the  empty  plates  with  it.  This  is  a  very  valuable 
feature  in  large  installations  having  simple  recessed 
plates  in  which  the  cloths  and  passages  require  no 
attention  during  the  replacing  of  the  empty  plates. 
Large  numbers  are  in  use  for  sewage  sludge.  It 
should  be  remembered,  however,  that  the  actual 
pressure  is  not  put  on  by  the  ram  but  by  the  wheel 
nuts  on  the  side  rods. 


Fig.  9. 

The  hydraulic  closing  gear  shown   in  fig.  9  has 
an  additional   advantage  in   that  the  final  tighten- 

mg  is  done  i  hanically.  the  only  handwork  being 

the   operation    of   the    locking   device    in    case   the 
water  pressure  drops.     In  the  instance  shown  this 
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locking  gear  is  very  similar  to  the  previous  tighten- 
ing gear,  except  that  only  hand  pressure  has  to 
be  put  on  the  lock  nuts.  The  loose  head  may  be 
drawn  back  either  by  a  special  hydraulic  cylinder 
or  by  weights.  Where  the  space  is  small,  or  it  is 
not  possible  to  cut  through  the  floor  to  accommo- 
date the  chains  carrying  the  weights,  special 
devices  can  be  arranged  on  the  top  of  the  end 
standard  so  that  the  weights  are  kept  above  the 
floor. 


division  and  muddy  to  another.  Separate  run-off 
valves  may  be  also  provided  for  washings.  In  the 
case  of  washing  presses  it  is  usual  to  make  the 
trough  larger  and  provide  a  plug  or  cock,  so  that 
it  can  be  used  as  a  measuring  tank  for  the  wash 
water. 

Where  presses  are  installed  on  an  upper  floor, 
discharging  to  the  lower  one,  steel  shoots  are  fitted 
to  the  fast  and  loose  heads.  If  volatile  liquors 
or  those  liable  to  give  out  dangerous  vapours  are 


Fig.  10. 
Enclosed  filter  press. 
25J  in.  square  ;  washing  type  ;  enclosed  outlet ;   C.I.  tray  and  sheet  Iron  hood  ;   feed  and  wash  pipes  taken  through  tray 

with  device  for  air  flushing  at  end  of  operation. 


PACKING  SECURING 
EOGC  OF  CLOTH 
IN  GROOVE 

PERFORATED 
SUPPORTING  PLATE 


Enlarged  sectional  elevation. 


7Q1WTC0  PL*TC 


IWTgWt^gtM^t       PlATC 


Fig.  11. 
Plates  with  inserted  cloths. 


Cake  trays  are  often  provided  to  go  under  the 
press,  thus  saving  labour  in  this  direction.  At 
times  the  whole  press  is  arranged  to  stand  in  a 
special  trough  which  completely  surrounds  it,  and 
serves  to  isolate  the  cake  from  the  rest  of  the  floor. 

The  filtrate  trough  is  sometimes  arranged  with  a 
longitudinal  division  plate.  The  taps  are  then 
fitted  with  rubber  extensions  or  swivel  nose-pieces, 
by  means  of  which  clear  filtrate  can  be  run  to  one 


being  dealt  with  the  press  can  be  fitted  with  a 
base  on  to  which  a  cover  fits,  the  joint  being  made 
by  means  of  a  water  seal  or  clamps  (fig.  10).  In 
this  case  the  press  is  arranged  with  a  continuous 
outlet  passage,  and  the  feed  and  any  other  passages 
are  controlled  by  external  valves. 

For  strong  caustic  liquors,  which  cause  ordinary 
cotton  cloths  to  perish  rapidly,  or  for  delicate 
cloths,  the  plates  can  be  arranged  so  that  the  cloths 
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do  not  pass  over  the  joints,  but  tlio  latter  are  made 
by  rubber  or  other  rings  let  into  grooves  all  round 
each   run    iii   alternate   plates   dig.    11).     All   the 

plates  are  then  provided  with  a  recess  all  round 
the  inner  side  of  the  rim,  into  which  the  edge  of 
the  cloth  i>  laid  and  made  fast  by  a  packing  ring 
being  caulked  in.  Alternatively  the  cloth  may  bo 
secured  by  being  clipped  in  by  a  joint  plate  which 
is  held  dew  u  by  screws.     Partner,  in  such  instances 

ranted  plate  is  laid  over  the  usual  corruga- 
tions. ,1m.,  still  more  reducing  the  strain  on  the 
doth,  which  lias  then  a  perfectly  flat  surface  on 
whirl,  to  rest.  This  arrangement  effectively 
lengthens  the  life  of  the  cloths,  as  the  greatest 
wear  usually  takes  place  at  the  nip  of  the  plates, 
and,  further,  if  the  cloth  is  kept  well  supported  at 
every  point,  so  that  a  spud  cannot  readily  be 
poshed  through  it  when  the  cake  is  being  cleaned 
off.  it  may  readily  last,  even  when  apparently  quite 
A  perforated  plate  or  grid  is  sometimes 
laid  over  the  top  of  the  cloth.  This  protects  it  from 
the  spud,  and  prevents  a  rotten  cloth  from  being 
torn  away  by  the  weight  of  adhering  cake.  It  will 
be  realised  that  recessed  presses  of  this  type  cannot 
be  constructed  to  make  thin  cakes,  but  are  suitable 
for  thick  ones  from,  say,  1J  in.  upwards. 

Whore  quantities  of  non-viscous  liquor  contain- 
ing very  small  amounts  of  very  fine  matter  in  sus- 
pension  are  to  be  filtered  special  presses  are  in  use. 
The  plates  are  not  provided  with  a  filtering  sur- 
face of  the  usual  type,  but  are  filled  with  cakes  of 
finely  divided  cotton  pulp  or  other  suitable  mate- 
rial. Such  a  press  would  filter  many  liquors  at  the 
rate  of  about  4  galls,  per  sq.  ft.  per  hour,  and  when 
it  became  clogged  the  pulp  would  ho  knocked  out 
of  the  chambers,  washed  in  a  special  washing 
machine,  and  then  pressed  firmly  into  position 
again  by  means  of  a  special  hydraulic  or  screw 
press.  A  usual  method  is  to  prepare  the  pulp  cakes 
during  the  filtration  period  and  then  lay  or  press 
them  in  position  in  the  specially  designed  plates  at 
the  end  of  the  run,  when  the  old  pulp  has  been 
knocked  out  for  washing. 

Choice  and  Care  of  the  Filter  Cloth. 

In  recessed  plate  presses  double  cloths  (fig.  12) 
are  often  used.  These  cloths  are  stitched  together 
at  tho  edges  of  the  feed  opening,  and  one  cloth 
is  passed  through  tho  feed-hole  in  the  plate,  both 
halves  being  then  spread  over  the  filter  surface  and 


made  by  clips.  A  very  usual  form  of  clip,  the 
"  bayonet  "  pattern  (fig.  18),  is  in  halves,  one  of 
which  is  provided  with  inclined  projections,  which 
engage    with    lugs    on    the    other    one,    so    that    on 

giving  a  slight  rotation  the  two  hales  are  pressed 

firmly  on  to  the  cloth,  making  the  joint.  This 
form  is  the  quickest  to  apply,  but  the  screw  pattern 
(fig.   14)  is  to  he  preferred  as  the  most  secure.     It 


Fig.   13. 

is  however,  rather  more  costly.  Such  clips  save  a 
good  deal  of  time  and  expense  in  stitching  round 
tho  feed  opening,  and  are  useful  where  the  cloths 
have  to  stay  in  the  press  till  they  are  worn  out. 
They  are,  nevertheless,  apt  to  bo  misued.  For 
instance,  where  cloths  have  to  be  taken  frequently 
from  the  press  for  washing  purposes  it  will  be 
found  that  the  double  cloths  previously  described 
are  much  more  quickly  removed  and  replaced.  In 
one  case  of  a  38-in.  recessed  plate  press  having  26 
chambers,  using  thin  cloths,  it  was  found  that  tho 
use  of  cloth  clips  made  a  difference  of  three- 
quarters  of  an  hour  in  stripping  and  re-clothing  as 
between  the  use  of  double  cloths  with  sewn  centres 
and  "  bayonet  "  clips.  Then  again  with  thin 
cloths  it  is  sometimes  difficult  to  get  clips  to  make  a 
secure  joint. 


Fig.  12. 

fastened  at  the  top  by  clips  or  pins,  or  they  may 
be  stitched.  In  such  cases  the  top  of  the  plate 
carries  a  projection  or  fin  for  convenience  in  fasten- 
ing the  cloth.  This  method  of  fixing  is  suitable  for 
most  purposes,  and  is  strongly  recommended  where 
cloths  are  thin  or  have  often  to  bo  taken  off  and 
washed.  For  certainty  ill  obtaining  clear  filtrates 
with  fine  precipitates  there  is  nothing  to  equal 
cloths  with  sewn  openings. 

Another  way  of  clothing  the  press  is  to  take  a 
strip  of  cloth,  long  enough  to  cover  both  sides  of 
tho  plate,  with  two  holes  cut  in  it  corresponding 
to  the  feed  passage.  This  is  hung  over  the  top  of 
tho  plate,  and  the  joint  round  the  feed  passage  is 


In  frame  presses  cloths  of  double  length  may  be 
hung  over  the  plate  without  any  special  attachment 
or  stitching,  hut  it  is  best  to  sew  them  on  if  there 
are  many  passages  in  the  plate  rim  and  the  cloth 
is  to  remain  for  some  time. 

Still  another  method  is  to  use  single  cloths, 
caught  by  clips  or  pins  at  the  top  of  the  plate.  The 
cloth  top  is  sometimes  eyeletted  and  engages  with 
hooks  of  adustable  height.  This  permits  ease  in 
fixing  when  replacements  are  frequent,  but  sewing 
is  the  best  if  well  done.  _    , 

Fig.  15  shows  a  comparatively  coarse  precipitate 
of  calcium  sulphate  (magnified  18  diameters),  while 
fig.  16  shows  to  tho  same  scale  a  tightly  woven 
18-oz.  twill  cloth,  with  no  spaces  between  tho 
threads,  such  as  is  used  for  filtering  substances  of 
a  fine  uniform  nature,  which  would  not  be  percep- 
tible except  at  a  much  higher  magnification.  Such 
a  tightly  woven  cloth  is  a  necessity  in  some  cases, 
say  for  many  dyestuffs,  but  would  be  quite  un- 
necessary for  such  a  precipitate  as  calcium  tartrato 
(fig.  17),  in  which  the  crystals  range  from  compara- 
tively large,  say  01  mm.  side,  to  very  small.  An 
open  jute  cloth  (fig.  18)  served  very  well  for  this 
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purpose,  though  even  after  careful  shrinking  many 
holes  of  025  mm.  side  are  apparent.  In  such  a  case 
the  first  fine  particles  pass  through  the  cloth,  while 
a  layer  of  the  coarser  ones  is  rapidly  built  up  on 
it,  the  spaces  between  them  being  so  fine  that  even 
the  smallest  are  caught.  The  first  runnings  are 
muddy,  but  soon  brighten,  and  can  be  readily  re- 
turned to  the  press,  while  the  cloths  retain  their 
free-flowing  qualities  for  longer  than  if  an  attempt 
had  been  made  to  get  clear  liquor  at  the  start. 
The  spaces  between  the  threads  in  the  shrunk  cloth 
may  be  larger  than  any  of  the  particles,  but  appa- 
rently the  latter  tend  to  jam,  and  are  assisted  in 
this  by  stray  fibres  from  the  threads. 
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Fig.  15. 
Sulphate  of  lime  ( 


18). 


Fig.  16. 
Twill  cloth  ( X 18). 

In  dealing  with  caustic  soda,  about  5%  free  alkali 
is  as  much  as  a  cotton  cloth  will  stand  to  give  a 
reasonable  life  in  ordinary  types  of  press.  Some- 
what stronger  liquors  may  be  filtered  if  the  cloth 
is  treated  with  heavy  naphtha  or  green  oil,  espe- 
cially if  care  is  taken  not  to  allow  the  caustic 
liquor  to  dry  into  the  cloths.  In  one  case  which 
came  under  the  author's  notice  good  results  were 
reported  consequent  on  the  removal  and  soaking  of 
the  cloths  every  week-end.  This  was  additional  to 
the  use  of  an  oil  preservative.  Some  users  report 
having  employed  twill  cloths  with  10%  free  alkali, 
the  life  being  about  three  weeks,  but  it  is  desirable, 
if  possible,  to  keep  to  3  ~:':,  or  4  %  .  A  similar  percent- 
age of  sulphuric  acid  should  be  satisfactory,  though 
some  users  report  that  cotton  cloths  withstand  7% 
to  8%  economically.  Twill  cloths  are  perhaps  in 
greater  favour  than  the  chain  weave,  though  some 


users  say  the  latter  are  stronger  and  give  finer 
filtration.  As  far  as  the  author  can  judge  there  is 
not  much  difference  between  the  two,  providing  the 
cloths  are  properly  chosen.  The  mercerising  effect 
of  alkali  should  not  be  forgotten,  and  if  a  cloth  is 
to  be  used  for  alkaline  liquors  it  is  best  not  too 
tightly  woven,  as  otherwise  it  may  become  relatively 
impervious.  Further,  for  corrosive  liquors  those 
with  the  thicker  threads  seem  to  give  the  best 
results,  as  they  will  hold  together  in  the  press  even 
after  they  have  become  quite  rotten. 

Linen  is  employed  for  the  more  open-mesh  strain- 
ing cloths,  which  are  sometimes  useful  in  the  filter 
press  when  dealing  with  comparatively  coarse  sus- 
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Fig.  17. 
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Fig.  18. 
Jute  cloth  ( x  18). 

pensions  in  liquors  containing  casein  or  other  sub- 
stances, which  would  rapidly  render  a  more  com- 
pact cloth  impervious.  Jute  and  hessian  cloths  or 
sacking  are  often  used  instead  of  cotton,  and  are 
quite  good  with  weak  alkaline  liquors,  providing  a 
very  fine,  tight  weave  is  not  requisite. 

These  cloths  are  also  used  as  under-cloths.  a 
strong  coarse  cloth  being  used  to  support  a  thin, 
tightly  woven  twill.  This  helps  to  protect  it  from 
damage  at  the  joints,  especially  where  there  is 
likely  to  be  trouble  with  rusting.  Further,  in 
such  an  arrangement  the  upper  cloth  may  be  suffi- 
ciently closely  woven  to  stop  very  fine  particles, 
and  yet  its  thinness  prevents  its  becoming  too 
rapidly  impervious.  It  is  readily  removed  and 
washed,  while  the  under-cloth,  though  strong  and 
heavy,  can  be  coarse  enough  to  run  freely  for  a 
considerable  period.     Filter  paper  may  be  used  in- 
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stead  of  a  fine  upper  cloth.  It  must  be  well  sup- 
ported, and  should  bo  of  the  crinkled  variety,  as 
11  |  iv.'  .1  little  to  the  sag  of  tho  cloth.  Paper 
baa  unfortunate);  the  disadvantage  that  it  may 
come  away  with  the  cake,  but  this  is  of  no  conse- 
quence 11  only  the  clear  liquor  is  required. 

Cloths  with  a  Btransdown  Burface  are  used  for 
such  purposes  as  the  filtration  of  yeast,  and  are 
then  pro  e  ted  from  clogging  by  a  superposed  cloth 
of  strong  twill.  It  is.  however,  open  to  question 
whether  thej  are  any  better  than  good  twill  cloths. 


Fig.  19. 

For  strong]]  acid  liquors  there  are  a  variety  of 
cloths  to  choose  from.  One  firm  reports  that 
camel's  hair  is  satisfactory  up  to  30p-  sulphuric 
acid  and  10  hydrochloric  acid,  while  horsehair 
would  st ;i in  1  in  hydrochloric  acid,  but  is  not  good 
for  sulphuric  acid.  The  same  firm  have  used  woven 
copper  wire  for  12%  to  14%  hydrochloric  acid  with 
a  lite  of  1J  months,  while  the  same  wire  cloth  was 
satisfactory  with  80%  sulphuric  acid.  Wool  or  felt 
cloths  will  generally  resist  from  15%  to  20%  sul- 
phuric acid,  but  are  of  little  use  for  hydrochloric 
acid. 

Lsbestos  will  withstand  any  strength  of  acid  or 
alkali  likely  to  lie  put  into  a  filter  press,  but  is  apt 
not  to  resist  handling,  and,  further,  is  difficult  to 
obtain  in  a  sufficiently  finely  woven  form.  The 
qualities  vary  a  great  deal,  and  it  is  well  to  make 
careful  tests  before  buying  in  quantity.  On  the 
whole,  for  strong  acids,  a  good  camel's  hair  cloth, 
if  treated  properly,  has  much  to  recommend  it. 
A  great  deal,  however,  is  sold  as  camel's  hair  which 
is  of  quite  other  origin. 

With  regard  to  wire  cloth,  in  one  case  which 
came  under  the  author's  notice  a  twill  nickel  cloth 
was  used  for  removing  sodium  sulphite  from  mother 
liquor  up  to  50  causticity.  A  sample  of  such 
(loth,  860-meeh,  appears  quite  impervious  to  light, 

I>t    when  held  at  certain  angles. 

Cloths  should  not  be  allowed  to  dry  on  the  press 
when  out  of  use,  but  should  be  rinsed  free  of  corro- 
sive liquors  and  retained  solids  and  kept  moist. 
The  former  will  cause  rotting  if  allowed  to  dry  in, 
while  the  solids  will  become  hard  and  impervious. 
1  ted  drying  and  wetting  accentuates  shrink- 

age. In  a  well-woven  filter  cloth  for  dealing 
With    I  urli    aa    dyes,    the    threads,    though 

stout,  should  be  packed  so  closely  that  they  touch 
one  another  at  every  point.  Then  again  the  cloth 
should  be  as  free  as  possible  from  parallel  dark 
)  or  "  reed  "  marks  or  lighter  portions  in- 
dicating missed  or  broken  threads.  Occasional  dark 
specka  on  a  cotton  cloth  do  not,  however,  signify. 

Some  users  prefer  to  have  the  cloths  shrunk 
before  they  are  put  fin  the  press.  With  a  well- 
woven  cloth  with  small  shrinkage  this  is  not  neces- 
sary with  centre  feed,  top  feed,  or  passages  in 
external  lugs.  Where,  however,  there  are  ports 
near  the  bottom  of  the  cloth  it  is  usually  wise  to 
shrink  the  cloths  before  use.  It  should  be  noted  that 


tho  holes  can  bo  cut  and  tho  press  clothed  while 
lotha  are  wet.  In  some  eases  boiling  water 
should  be  used,  but  this,  however,  is  not  usually 
iry,  although  it  would  have  the  effect  of 
causing  a  cloth  ta  filter  clearly  when  it  otherwise 
might  not  do  so.  Tho  question  of  shrinkage  is 
a  difficult  one.  and  depends  on  the  weaving,  though 
it  may  be  Bald  that  the  less  compact  cloths  mav 
shrink  anything  up  to  7  or  8  ,  while  more  closely 
woven  one.  may  shrink  as  little  as  2i%.  Some- 
thing depends,  too,  on  the  quality  of  tho  cotton 
and  the  quality  of  the  weaving,  and  instances  are 

not  unknown  where  luo  eloths  of  apparently  pre- 
cisely   the    same    quality,    texture,    and    weave   mav 

shrink  very  differently.  On  the  whole,  such  valu- 
able eloths  as  camel's  hair  aro  best  soaked  in 
mother  liquor  at  tho  correct  temperature  before 
being  put  on  the  press,  as  if  shrinkage  occurs  the 
strain  on  the  cloth  the  first  time  it  is  used  may 
seriously  impair  its  life. 

In  dealing  with  many  food  products,  and  also  in 
cases  where  tho  cloths  become  rapidly  clogged,  it 
is  necessary  to  remove  them  at  regular  intervals 
for  washing.  The  ordinary  typo  of  washing 
machine  dig.  19)  consists  of  a  vessel  or  outer  casing 
within  which  revolves  a  perforated  drum  in  which 
tho  cloths  are  placed.  This  drum  is  fitted  with 
boaters,  and  revolves  three  times  in  one  direction 
and  then  three  times  in  the  other  to  prevent  roping 
of  the  cloths.  Tho  washing  medium  may  be  a  weak 
solution  of  soda  which  can  be  heated  by  live  steam, 
or  a  solvent  may  ho  employed.  Another  form  of 
this  machine  has  an  independently  driven 
squeegee  inside  the  drum  which  acts  as  a  shelf  or 
lifter  for  part  of  the  time  and  during  the  remain- 
der compresses  the  cloths  against  a  beater  fixed  to 
the  drum  shell.  Another  type  of  washer  (fig.  20) 
consists  of  a  tank  constructed  in  wood  or  iron.    A 


Fig.  20. 

squeezing  block  runs  the  whole  length  of  the  tank, 
and  is  suspended  from  hinges  fixed  on  pillars 
attached  to  the  machine.  There  are  false  sides  to 
the  trough  which  are  sprung  in  such  a  way  that 
they  can  give  a  little  to  the  action  of  the  squeegee 
as  it  rocks  from  side  to  side.  Tho  cloths  are  placed 
concertina  fashion  on  either  side  of  the  squeegee 
and  are  first  compressed  and  squeezed  against  the 
side  of  the  trough  and  then  released,  being  allowed 
to  fall  over  and  open  out,  after  which  the  process 
is  repeated.  Such  a  washer  is  excellent  for 
squeezing  out  obstinate  dirt  with  a  minimum  of 
wear  on  the  cloths. 

The  simplest  device  is  a  tank  fitted  with  a  steam 
circulating  injector.  This  is  satisfactory  with  light 
cloths  and  readily  soluble  precipitates. 

Some  theoretical  and  practical  considerations  in 

regard  to  rate  of  filtration,  etc. 

The  design  and  efficient  working  of  a  filter-press 
installation  depends  on  tho  material,  the  treatment 
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desired,  and  various  factors  of  a  mechanical  nature. 
The  questions  relating  to  the  material  comprise : 

1.  Quantity  per  hour. 

2.  Chemical  properties. 

3.  Suitable  temperature  for  filtration,  and  vis- 
cosity of  liquor  at  that  temperature. 

4.  Percentage  of  solids. 

5.  Size,  shape  of  grain,  and  hardness  of  sus- 
pended particles. 

6.  The  permeability  of  the  deposit  as  affected  by 
pressure,  time,  and  flow. 

7.  Nature  of  first  deposit  on  cloth. 

8.  Does  deposit  bind  on  to  cloth,  or  will  it  fall 
readily  away? 

In  regard  to  treatment  we  must  consider:  — 

9.  What  extent  of  clarification  is  desired. 

10.  Is  the  cake  or  the  filtrate  of  most  value,  and 
is  a  firm  cake  to  be  formed  ? 

11.  Must  the  material  be  washed,  and,  if  so,  how 
thoroughly  p 

12.  Is  it  to  be  air  dried  in  the  press? 

13.  Are  any  special  steaming,  heating,  or  cooling 
arrangements  needed? 

The  mechanical  and  other  factors  include  :  — 

14.  Practical  chamber  thickness. 

15.  Practical  maximum  pumping  capacity. 

16.  Effect  of  various  influences  on  the  length  of 
the  discharging  period. 

17.  Relative  cost  of  various  arrangements. 

18.  General  layout  in  relation  to  remainder  of 
plant. 

It  will  be  seen  that  it  is  not  usually  practicable 
to  obtain  exact  information  on  the  whole  of  the 
physical  data  involved.  Fortunately  trials  with  a 
gallon  or  two  of  liquor  will  enable  the  following 
data  to  be  settled  :  — (a)  Suitable  cake  thickness ; 
(6)  working  pressure;  (c)  cloth:  (d)  time  to  make  a 
cake,  or  rate  of  filtration;  (e)  nature  of  aids  to 
filtration,  if  required. 

Usually  one  or  two  tests  will  elucidate  these  suffi- 
ciently to  allow  those  with  proper  experience  to 
approximate  to  the  most  perfect  scheme. 

We  will  now  consider  various  factors  in  detail, 
commencing  with  a  mathematical  treatment  of  such 
as  are  amenable  to  it.  This  is  helpful  to  clear 
thinking,  for  while  nothing  can  be  a  substitute  for 
experience,  it  is  not  always  realised  what  influence 
such  factors  as  cake  thickness  and  length  of  press 
have  on  output  and  economical  results. 

Where  the  solids  build  up  with  a  perfectly  rigid 
granular  structure,  the  rate  of  flow  is  proportional 
to  the  pressure.  It  also  varies  inversely  as  the 
resistance  of  the  cloth  etc.  and  that  of  the  de- 
posited cake.  The  former  is  fixed,  while  the 
latter  increases  throughout  the  operation,  being 
proportional  to  the  total  flow  and  the  percentage 
of  suspended  solids.  Sperry  defined  unit  resistance 
as  that  which  gives  a  flow  of  one  gallon  per  sq.  ft. 
per  hour  under  a  pressure  of  1  lb.  per  sq.  in.  In 
the  case  of  the  solids  a  deposit  of  1  in.  was  assumed 
in  fixing  the  unit.  The  rate  of  deposition  was 
settled  as  being  unity  when  one  gallon  of  filtrate 
flowing  through  1  sq.  ft.  left  a  deposit  of  1  in., 
there  being  1%  of  solids  in  suspension.  On  these 
assumptions  he  derived  the  formula?:  — 

dQ  P  p 

..     (1) 


dT         Rm  +  R,'    - 

■    RX  Q>         Rm  Q 
2  PK      +      P 


+  RQX 
K 


(2) 


/    2  PKT        ,KRray  KRm 

where  P  =  pressure.     Q  =  gallons  discharged  liquor. 
T  =  time    in    hours.      dQ/dT  =  instantaneous    rate 


of  flow.  X  =  percentage  of  solids  in  liquor.  t'  = 
thickness  of  deposit  in  inches.  K  =  rate  of  deposi- 
tion. R  =  resistance  of  solids.  Rm  is  resistance  of 
cloth,  (flf.  Chem.  and  Met.  Eng.,  1916,  IS,  p.  198— 
203.) 

These  formulae  all  apply  to  constant  pressure  con- 
ditions, and  do  not  include  the  period  of  diminished 
flow  during  consolidation  of  the  cake.  Since,  for 
any  series  of  such  tests  P,  R,  and  Rm  are  readily 
kept  more  or  less  constant,  while  X  is  apt  to  vary, 
we  may  write  A  =  R/2P,  B  =  Rm/P,  and  N  =  K/2X 
where  N  is  the  number  of  gallons  to  form  1  in.  of 
cake;  i.e.,  to  deposit  a  layer  J  in.  thick  on  each 
cloth.  A,  B,  and  N  are  very  readily  found  by  a 
trial  filtration  in  an  experimental  press,  and  we 
may  simplify  the  original  f ormulae  as  below  :  — 


dQ   _  1 

dT   ~  AQ  +  B 

N 

T      -fg-'  +  BQ 


Q   =v^+(T/  + 


NB 
A 


..  (la) 
..  (2a) 
. .     (3a) 


Such  formulas  apply  with  very  fair  exactness  over 
the  greater  part  of  many  time  discharge  curves, 
providing  these  are  taken  under  constant  pressure 
conditions.  AVe  shall  be  mainly  concerned  with 
number  (2a),  as  (3a)  is  only  required  when  the  ques- 
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Relation  between  time  to  form  a  cake  and  the 
strength  of  the  mixture. 

tion  of  cake  formation  is  of  no  importance.  The 
rate  of  flow  dQ/dT  diminishes  with  increased  flow, 
as  is  well  shown  by  the  diminishing  curve  (fig.  26) 
described  later. 

We  are  now  in  a  position  to  develop  the  formulae 
with  a  view  to  applying  them  to  the  solution  of  the 
relation  of  the  average  rate  of  flow  to  the  dilution 
of  the  mixture;  of  that  of  cake  thickness  to  output; 
and  of  length  of  press  to  capacity — both  absolute 
and  in  relation  to  prime  cost.  For  the  sake  of 
simplicity  we  shall  not  consider  closely  the  effect 
of  the  time  required  for  final  consolidation,  or  for 
filling  the  press  initially,  where  the  pump  is  of 
limited  capacity.  Nevertheless,  the  simple  outline 
below  will  illustrate  sufficiently  the  general  tend- 
encies. 

Let  F,  be  the  time  to  form  a  1  in.  cake,  the  amount 
of  filtrate  being  N  gallons  by  definition.     If  a  cake 
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t  inches  thick  is  to  bo  obtained,  the  amount  of 
filtrate  is  Q«=Nt,  ami  substituting  this  in  (2a),  tho 
time  F|  to  form  it  is  given  by — 


F, 


W-V 
2N 


+  BXt 


"  »(  T  +  B») 


(■») 


lation  -l  we  see  that  tho  time  to  get  a 

cake  is  proportional  to  N  (or  the  volume  of  filtrate 

ko   a  cake)  providing  tho  thickness  remains 


4 
L5 

14 
>» 
■ 
II 

/ 

1 
f 

Of 

a 

V 

I 
1 

7 
6 

5 

•i 
-7 

i 

7 

■-^w^s^ 

*   Di.TCtl4, 
LARGE 

Pa  css. 

Cake  thickness  In  Indies  ( =  f.) 

Fig.  22. 

Relation  between  cake  thickness  and  output  for 
two  extreme  cases. 

constant.  It  is  not  quite  inversely  proportional  to 
the  percentage  strength  of  the  mixture  (although  in 
many  cases  it  may  be  nearly  so)  since  a  certain 
amount  of  liquid  remains  in  the  cake.  Fig.  21 
shows  the  theoretical  relationship  for  a  ireely 
filtering  material  building  a  thick  cake.  The  rela- 
tion NT  is  a  straight  line,  while  that  of  X'T  is  a 
curve  giving  values  of  T  nearly  inversely  propor- 
tional to  the  value  of  X.  The  proportionality  would 
be  exact  if  X,  in  Sperry's  formulas,  were  calculated 
on  filtrate,  and  not  on  total  liquor.  In  practice, 
however,  both  these  relationships  may  be  somewhat 
altered  by  the  greater  consolidation  of  the  cake 
when  formed  from  weak  mixtures,  which  may  cause 
the  time  to  form  it  to  be  lengthened  out  of  propor- 
tion (cf.  fig.  25  described  later). 

We  will  now  consider  the  question  of  best  cake 
thickness. 

Substituting  M"  =  AN/2  and 

m    -   NB,  then 

F,  =  Mt*  +  mt 
F,   =  M  +  m 

Let  E  be  the  time  for  emptying,  which  may  be 
taken  as  constant  for  a  given  size  of  press,  within 
reasonable  limits  of  thickness.  C  is  the  weight  of 
the  cakes  when   1   in.   thick,  and    S    the    rate    of 


output  over  tho  whole  operation,  both  measured  in 
lb.  per  sq.  ft.  of  area.    Then 

S  =        Ct 

Fj  +  E 

Ct 

=  Mt»  +  mt  +  E        (5) 

S  is  a  maximum  with  regard  to  t  when  dS/dt  =  0 
(see  fig.  22). 

We  havo  therefore 
d    (  Ct  i 

dt  |  Mt*  +  mt  +"E  >    =~~    ° 

.       C(Mt'  +  mt  +  E)  —  Ct(2Mt  +  m) 
(Mt»  +  mt  +  E)» 
.  • .     Mt*  +  mt  +  E  —  t  (2Mt  +  m)  =  0 


M 


=  V" 


^  F,-m 


8EPX 

RK 


. .  (7a) 


(7b) 


If  we  assume  that  the  press  is  filled  by  a  pump 
big  enough  to  give  the  maximum  initial  rate  of 
discharge,  then  the  time  taken  to  pump  an  amount 
of  liquor  equal  to  the  volume  of  the  press  is  pro- 
portional to  t.  In  the  above  calculation  all  terms 
in  t  cancel  out,  and  expressions  (7)  and  (7a)  are  un- 
affected. The  case  is  similar  if  we  assume  the  cakes 
are  washed  at  a  fixed  rate  of  flow.  It  may  however 
be  argued  that  there  is  a  maximum  washing  pres- 
sure which  should  not  be  exceeded.  In  this  case 
the  time  W<  for  washing  will  be 

Wj  =  t5W, 

where  W,  is  the  time  to  wash  1  in.  of  cake. 
Similarly  it  may  he  held  that  the  time  for  final 
consolidation  is  approximately 

k^t'k, 

where  W,  is  the  time  to  wash  1  in.  of  cake. 
Equation  (5)  now  becomes 

•    s ct 

~~  (M+W,+k,) .  t*  +  mt  +  E 
and  the  best  thickness  is 


or  t 


V  M+W,+k,  v  i 

V 


E 


+W1  +  k, 
~2ET 


(F.+W.  +  k,)— m 


(8) 


AN  +  2(W1  +  k1) 


(8a) 


Fig.  22  shows  two  curves  drawn  on  tho  basis  of 
equation  (5)  for  certain  conditions  commonly  met 
with.  The  existence  of  a  best  thickness  for  maxi- 
mum output  is  clearly  shown.  In  practice  the  use 
of  this  is  limited  on  the  one  hand  by  the  fact  that  if 
the  cake  is  above  a  certain  thickness  it  may  con- 
solidate and  become  impervious  before  it  is  fully 
formed.  This  will  call  for  more  work  in  emptying 
and  drying.  On  the  other  hand,  thin  cakes  will 
require  more  labour  per  ton,  and  so  a  balance  of 
advantage  must  be  struck. 

Nevertheless  the  fact  remains  that  for  a  material 
dealt  with  in  a  large  press  taking  some  time  to 
discharge,  thicker  cakes  are  best  if  they  can  be 
formed.  A  small,  rapidly  discharged  press  will  give 
most  output  with  thin  cakes  if  the  filtration  is  fairly 
slow ;  if  a  thick  cako  can  be  formed  rapidly  it 
may  however  be  satisfactory.  This  is  entirely  apart 
from  any  question  whether  thick  cakes  can  or  can- 
not be  made.  It  is  purely  a  matter  of  securing  a 
proper  balance  between  the  filtering  and  discharg- 
ing periods.     It  is  also  clear  that  if  it  is  required 
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Fig.  23. 

Relation  of  average  output  to  length  of  press. 

to  wash  the  cakes  at  a  fixed  pressure,  or  if  much 
consolidation  is  necessary,  then  thinner  cakes  are 
again  desirable. 

The  cake  thickness,  however,  is  usually  settled 
on  practical  grounds,  determined  solely  by  the 
thickest  cake  that  can  be  made  of  suitable  dryness, 
with  a  view  to  reducing  labour  costs.  It  is  then 
of  importance  to  know  what  length  of  press  will 
give  the  best  results.  Let  8Z  be  the  average  hourly 
capacity  of  the  whole  press  consisting  of  Z  cham- 
bers; C  the  total  capacity  per  chamber  in  lb.  of 
cake;  U  the  time  in  operating  the  closing  gear  per 
pressing,  and  V  the  time  for  emptying  and  re-clos- 
ing one  chamber.    Then 

s  cz 

F,  +  U  +  ZV (9) 

Fig.  23  is  plotted  from  this  formula,  and  shows 
that  after  a  certain  length  has  been  reached  the 
addition  of  further  chambers  only  slightly  increases 
the  output.  This  tends  to  reach  a  fixed  limit,  on 
account  of  the  longer  period  the  press  is  at  a  stand- 
still during  each  shift.  If  the  cake  is  built  quickly 
the  press  must  be  short  or  the  discharging  period 
will  not  be  in  balance.  This  will  not  increase 
seriously  the  labour  cost,  since  this  in  the  main  is 
taken  up  in  emptying  and  replacing  the  plates, 
only  a  small  proportion  being  required  for  working 
the  closing  gear  and  manipulating  the  valves.  It 
is  only  where  the  period  of  filtration  (which  in  the 
present  case  may  include  washing  and  air  drying) 
is  very  protracted,  or  the  material  can  be  emptied 
very  rapidly,  that  it  is  economical  to  use  a  very 
large  number  of  chambers.  These  considerations 
arc  strictly  borne  out  in  practice. 

A  further  important  question  is  that  maximum 
output  should  be  obtained  per  unit  of  prime  cost. 
Let  £z  be  the  total  cost  of  the  press;  £F  the  cost  of 
the  frame  and  heads,  which  includes  the  first  cham- 
ber; £c  the  cost  per  additional  chamber.  Then 
£2  =  £F    +  (Z— 1)  Sc 

The  ratio  of  output  to  cost  is  therefore 

£         (F,  +  U+ZV)(£f-|-(Z-1)  £,,)••      ••     (10) 

Obtaining  the  maximum  value  in  the  usual  wav, 
we  get 


-V 


(F(  +  U)  (£F   -  £e) 


V£c 
Where 

S  =  hourly  output  in  lb. 
£  =  total  cost  of  press.    £F 


(11) 


cost  of  framework. 


£c=cost  of  each  additional  chamber. 

C'=lb.  of  cake  per  chamber.  Z=number  of 
chambers. 

F(  =  length  of  filtration  period,  including  wash- 
ing etc. 

(J=time  in  hours  to  work  gear  and  valves  per 
operation. 

V  =  time  in  hours  to  empty  and  replace  one 
chamber,  including  an  average  allowance  for 
clothing. 

Taking  a  38  in.  plate  and  frame  press,  we  may 
assume  that  the  time  for  working  the  closing  gear, 
operating  valves,  pumps,  etc.,  is  20  mins. ;  and  for 
emptying,  say  2*  mins.  per  chamber.  Assuming 
3  hours  is  occupied  in  getting  a  cake  and  substi- 
tuting current  values  for  £F  and  £c ,  we  find  the 
best  number  of  chambers  is  32.  Hence  large  units 
would  best  be  made  up  of  this  size  press,  though 
for  installations  of  only  a  single  press  it  might  not 
be  worth  while  to  limit  the  size. 
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Fig.  24. 

Relation  of  length  of  press  to  output  per  unit 
prune,  cost  for  a  38  in.  sg.  P.  <£■  /•'.  east-iron  press. 

Fig.  24  has  been  drawn  on  the  above  basis  lor 
three  varying  periods  for  filtration  and  washing. 
For  the  slower  ones  more  chambers  are  seen  to  be 
economical,  but  the  slope  of  the  curve  varies  very 
gradually  for  the  longer  periods.  Even  when  9  hours 
are  required  for  filtration  we  see  that  it  is  hardly 
worth  while  going  over  40  chambers,  though  the 
best  figure  is  given  by  calculation  as  54.  If  dis- 
charging were  slower,  then  shorter  presses  still 
would  be  indicated.  This  would  also  be  the  case 
with  more  quickly  filtering  liquors.  Recessed 
presses,  or  those  with  wooden  plates,  would  prefer- 
ably be  rather  longer,  as  the  cost  per  chamber  is 
proportionally  less.  Should  the  closing  gear  be 
elaborate  and  slow  to  work,  the  presses  would  be 
best  if  slightly  longer  in  the  case  of  rapid  filtration. 

It  is  difficult  to  obtain  sufficiently  exact  figures 
on  which  to  base  a  similar  calculation  in  regard  to 
the  most  economical  size  of  plate.  The  laws  would, 
however,  almost  certainly  follow  the  lines  of  figs.  22 
and  24,  and  there  would  be  a  definite  size  for 
maximum  average  output,  and  for  maximum  out- 
put in  relation  to  prime  cost.  The  latter  considera- 
tion would  almost  certainly  indicate  a  somewhat 
smaller  size  than  the  former.  The  labour  in  dis- 
charging one  chamber  may  be  divided  into  (a)  mov- 
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ing  plate.  <b)  dropping  tin-  oake,  (c)  cleaning  tho 
cloths,  (d)  renewing  cloths,  (e)  cleaning  passages 
and  ports 

Now  (,b)  and  (e)  are  fairly  independent  of  tho  size 
of  plate,  (a)  is  more  or  less  so  up  to  a  point,  after 
which  it  increases  very  rapidly,  (c)  is  directly  pro- 
portional to  the  area,  while  (d)  is  more  or  less  so, 
ndins  on  the  t\  i'«'  of  plate. 
It  the  altering  period  is  long,  larger  plates  will 
be   economical,    hot    in    this    case   one    would    not 
■  to  find  the  line  of  demarcation  very  Btrongly 

defined.  If  the  n1a»ning  of  the  cloth  is  the  major 
part   of   the  operation,   this   will   tell   against   any 


Nottingham.  Fig.  25  shows  a  family  of  curves 
relating  to  spent  lime  suspensions  of  various 
Strengths.  The  total  discharge  is  plotted  against 
time,  each  teat  being  made  with  a  frame  4  in.  deep, 
:ci  a  constant  air  pressure  of  7(1  lb.  per  square  inch. 
Readings  were  taken  every  minute,  and  filtration 
continued  till  three  constant  ones  were  obtained. 
The  law  connecting  time  and  How  is  well  illus- 
trated. In  the  ease  of  tho  weakest  suspension  this 
is  T  =  IT9Qa+0-8Q  (or  T  357Q'  2N  I-&8Q)  "here 
T  is  in  minutes.  The  ell'ect  of  the  consolidation 
period  is  shown  by  the  difference  between  the  upper 
part  of  the  actual  curve,  and  tho  dotted  lino  repre- 


F1LTCR   PRESS 


Fig.  25. 


Filtration  of  caustic  liquor  contain 
4-in.  cakes,  70 

marked  economy  in  tho  use  of  big  plates,  but  if  the    I 
cakes  drop  cleanly  away,  then  the  best  results  are    j 
likely  to  he  obtained  with  large  sizes.    Wood  plates, 
on    account    of    their   lightness   are   economical    in 
larger    sizes  than    iron   ones.     As   a   general    rule 
38-in.  or  40-in.  plates  are  quite  large  enough,  and 
even  these  do  not  always  show  any  marked  reduc-   j 
tjon  of  labour  as   compared   with  the  32-in.   size. 
The  chief  advantage  of  very  large  sizes  usually  lies    ; 
rather  in  the  saving  of  space. 

Wo  may  now  pass  to  a  consideration  of  one  or 
two  test  curves,  taken  in  the  small  scale  plant  de- 
partment of  Messrs.  Manlove  Alliott  and  Co.,  Ltd., 


ng  various  amounts  of  spent  lime. 
lb.  air  pressure. 

senting  the  theoretical  one.  The  maximum  reading 
in  gallons  for  each  case  is,  of  course,  proportional 
to  N,  and  on  reference  to  equation  (4)  we  see  that 
the  time  to  get  a  cake  should  also  be  proportional. 
If  this  holds,  all  the  curves  should  end  on  the  same 
straight  line  passing  through  the  origin.  The 
four  tests  with  stronger  suspensions  agree  well  with 
this,  except  that  the  lino  is  displaced  a  little  to 
the  right.  This  is  no  doubt  due  to  some  residual 
consolidation  effect.  The  curves  for  the  weaker 
suspensions  vary  markedly  from  this  line,  taking 
longer  in  proportion.  On  inspection  the  cakes  were 
distinctly  dryer  in  appearance,  and  the  percentage 
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moisture  was  found  to  be  slightly  less.  Apparently 
the  slower  filtration  was  duo  to  the  fact  that  the 
lime  particles  had  time  to  settle  down  more  com- 
pactly; and  it  is  probable  that  the  smaller  ones 
were  gradually  washed  from  between  the  larger 
(cf.  fig.  28)  to  form  a  more  compact  and  impervious 
layer  near  the  cloth.  The  distinction  between  the 
two  rates  of  flow  is  very  marked,  but  further  trials 
would  probably  show  that  they  merge  more  or  less 
gradually. 


The  tests  on  both  the  lime  and  the  dye  were  made 
with  the  same  cloth,  and  exhibit  clearly  how 
different  are  the  resistances  of  the  cakes,  and  how 
markedly  the  resistance  of  the  cloth  varies  when 
the  latter  is  used  under  altered  conditions. 

The  permeability  and  dryness  of  a  filter  cake 
depend  on  the  Bize  and  shape  of  the  particles,  and 
especially  on  their  texture,  whether  firm  or  other- 
wise. Comparatively  coarse,  hard  grains  are 
favourable,   as   the  capilliary  passages  are   large, 

FILTER  PRESS.  . 
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Fig.  26. 
Time  discharge  curves  for  Direct  Yellow. 


Fig.  2G  shows  a  time  discharge  curve  for  a 
sample  of  Direct  Yellow  recently  tested  by  the 
writer.  In  this  case  a  complete  1  in.  cake  was 
formed  at  a  very  early  stage,  though,  of  course,  it 
was  extremely  soft.  This  was  tested  and  confirmed 
by  two  separate  trials,  at  the  end  of  which  the 
press  was  opened  while  still  draining  frsely.  The 
curve"  itself  is  the  result  of  a  third  trial  carried  on 
as  long  as  seemed  worth  while.  In  this  case, 
although  the  conditions  under  which  the  solids  are 
deposited  are  so  very  different  from  the  former 
instance,  the  curve  agrees  well  with  T  =  115'4QJ  +  25Q 
(or  T  =  255Q2/2N+25Q)  right  up  to  about  80%  of 
its  total  flow.  Curiously  enough,  where  it  departs 
from  the  formula,  the  curve  shows  a  quicker  rate  of 
filtration,  and  this  divergence  may  be  due  to  some 
slight  subsidence  of  the  suspended  solid  matter,  so 
that  during  the  latter  portion  a  comparatively 
weak  liquor  might  have  been  fed  to  the  press.  The 
mixture  was,  however,  kept  agitated  during  the 
whole  test. 

On  the  same  chart  has  been  plotted  a  curve  show- 
ing the  rate  of  filtration,  at  every  moment  during 
the  test,  as  compared  with  the  horizontal  line 
giving  the  average  rate  of  flow  ever  the  whole 
period.  Nearly  half  of  the  substance  is  fed  in  at 
a  considerably  higher  rate  than  the  average,  while 
it  will  be  seen  how  slowly  the  flow  from  the  taps 
comes  to  an  end  as  the  cake  is  graduallv  con- 
solidated. 


and  high  pressure  can  be  used.  It  is  not,  however, 
desirable  that  the  grain  should  be  so  coarse  as  to 
cause  rapid  settling.  If  this  should  happen  in  the 
press  a  cake  of  uneven  quality  would  be  formed, 
which  would  be  unfavourable  for  washing  or  air 
drying.  It  might  be  difficult  also  to  secure  a  clear 
effluent,  as  is  explained  later. 

A  great  part  of  the  art  of  filtration  lies  in  the 
control  of  the  nature  of  the  suspension.  In  this  the 
microscope  is  a  useful  aid.  Higher  powers  than 
I  in.  objective,  and  9  times  eyepiece  are  not  usually 
necessary,  but  for  substances  like  anthracene  or 
/J-naphthol  a  polariscope  is  useful  in  rendering  the 
crystals  visible.  If  the  particles  are  mounted  in 
liquor  they  can  be  made  to  separate  or  turn  over 
by  pressing  with  a  sharp  point  on  the  cover  glass, 
and  thus  their  real  shape  and  the  compactness  of 
their  grouping  may  be  judged.  By  this  method, 
for  instance,  it  can  be  seen  quite  clearly  that 
[i  naphthol  particles  consist  of  large,  though  very 
thin,  flat  plates,  while  particles  of  anthracene  in 
suspension  in  oil,  having  very  much  the  same 
appearance  while  still,  are  really  somewhat  irre- 
gular nodules  which  are  more  or  less  of  equal  shape 
when  viewed  from  any  angle. 

Fig.  27  shows  the  previous  sample  of  calcium 
sulphate  magnified  to  250  diameters.  It  will  at 
once  be  seen  what  a  coarse  open  meshwork  will  be 
built  up  in  the  cake.  Such  a  shape  and  size  of 
crystal  is,  of  course,  extremely  free  filtering,  and 
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is  \.  r>  favourable  to  good  washing  result9.  The 
needles  shewn  run  0"001  in.  in  length,  or  even 
larger,  and  the  breadth  is  about  O'OOOl  in. 

Ki>;.  IN  shows  on  the  same  scale  a  suspension  of 
calcium    carbonate.      Many    of    the   crystals    have 


Fig.  27. 

Sulphate  of  lime  (  <  250). 


Fig.  28. 
Spent  lime  (  ■  250). 


is,  however,  quite  free  filtering,  as  will  have  been 
gathered  already.  This  is  duo  to  the  fact  that  the 
particles  aro  hard  and  angular,  with  no  trace  of 
sliminess  or  gummy  matter,  and  the  aggregated 
clusters  are  sufficiently  firm  and  numerous  to  keep 


Fig.  29. 
Sludge  from  soap  lye  ( -  250), 

aggregated  to  form  comparatively  large  firm 
lumps,  but  the  scattered  particles  will  give  a  fairly 
good  idea  of  the  size  and  shape  of  the  individual 
unit.  Numbers  of  these  are  only  00001  in.  in 
diameter,  while  some  are  even  less.    This  material 


Fig.  30. 
Benzopurpurin  (x250). 


Fig.  31. 

Direct  Yellow  ( x  250). 


Fig.  32. 
Grey  filter  paper  (  <  250) 

the  cake  open.  The  precipitate  from  soap  lye  pre- 
sents quite  a  different  appearance  (fig.  29).  Even 
in  the  photograph  the  shapeless  outline  and 
scummy  nature  of  the  particles  are  indicated,  sug- 
gesting good  results  would  be  secured  by  not  too 
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high  pressures.  Fairly  rapid  filtration  may,  never- 
theless, be  obtained,  and  probably  this  is  due  to 
the  comparatively  large  size  of  the  particles  con- 
cerned. A  somewhat  different  appearance  is  pre- 
sented by  the  various  aniline  dyes.  In  the  case-  of 
the  substances  previously  mentioned,  all  the  par- 
ticles appear  to  be  at  rest,  but  in  the  case  of  dye- 
stuffs  a  number  are  often  to  be  seen  in  motion. 
If,  for  instance,  Benzopurpurine  is  examined  in 
suspension  in  water,  assuming  the  preparation  has 
been  freshly  made  up  or  recently  agitated,  each 
particle  would  seem  to  be  separate,  assuming  a 
thread-like  form  00002—00001  in.  long  by  about 
one-tenth  of  this  in  diameter.  Some  preparations 
are  even  smaller,  while  the  threads  are  not  rigid 
but  curl  and  uncurl  in  addition  to  having  a  distinct 
oscillatory  or  Brownian  movement.  After  a  long 
period  of  rest  all  movement  will  have  temporarily 
subsided  and  the  separate  particles  will  have 
massed  themselves  together  in  such  a  manner  as 
shown  in  fig.  30.  Filtration  at  comparatively  low 
pressures  is  clearly  indicated. 

The  agglomerated  and  motionless  condition  is  the 
more  favourable  to  good  working.  The  particles 
may  also  be  seen  to  be  of  somewhat  larger  dimen- 
sions than  when  they  are  scattered  and  freely 
moving.  Since  this  state  can  be  brought  about  by 
the  presence  of  an  electrolyte  such  as  salt,  it  is 
good  to  retain  a  suitable  proportion  of  this  if 
market  conditions,  etc.,  will  permit.  Naturally 
cake  formation  is  apt  to  be  slow  at  best  with  de- 
posits of  this  type,  and  closely  woven  cloths  are 
necessary.  Washing  is  usually  out  of  the  question. 
This  is  partly  due  to  the  high  resistance  of  the 
cake,  and  to  the  fact  that  as  soon  as  water  pene- 
trates the  mass  it  removes  any  electrolyte  present, 
and  the  dye  particles  then  assume  a  still  more 
intractable  nature. 

Fig.  31  shows  a  sample  of  Direct  Yellow.  This 
gives  a  freer  flow  and  is  more  readily  retained  by 
the  cloth,  as  is  indicated  by  the  large  size  of  the 
particles  and  the  way  in  which  they  are  massed. 
Fig.  32  shows  a  sample  of  filter  pap»r  on  the  same 
scale  for  comparison. 

Before  leaving  the  subject  of  quality  of  grain,  it 
may  be  of  interest  to  mention  a  curious  property 
of  many  filter  cakes,  due  to  the  shape  and  hardness 
of  the  particles.  Such  cakes  appear  firm  and  com- 
paratively dry  and  free  from  surface  moisture 
when  first  discharged.  If  a  small  piece  is  shaken 
in  the  hand  it  becomes  sloppy,  and  a  distinct 
amount  of  free  surface  moisture  appears.  This  is 
due  to  the  fact  that  the  particles  are  deposited 
initially  in  any  order,  but  when  shaken  assume 
their  most  compact  grouping,  causing  the  moisture 
in  the  interstices  to  appear  at  the  surface. 
Further,  as  was  shown  by  Osborne  Reynolds 
(Scient.  Papers  Nos.  50 — 51),  such  hard  material 
does  not  necessarily  assume  its  most  compact  group- 
ing under  the  application  of  pressure,  providing 
this  is  not  sufficient  to  crush  the  grain.  This  sup- 
poses the  existence  of  an  elastic  boundary,  which  is 
provided  by  the  cloth.  This  property  Reynolds 
termed  "  dilatancy  "  (fig.  33).  It  is  so  marked  that 
if  a  football  bladder  is  filled  with  fine  sand  and 
water,  and  fitted  with  a  glass  tube,  in  the  neck, 
excess  water  will  not  be  forced  out,  but  is  actually 
seen  to  be  drawn  into  the  bag  when  the  latter  is 
squeezed. 

Some  liquors  contain  particles  so  fine  that  they 
cannot  be  retained  on  the  usual  filter  cloth,  unless 
of  a  very  close  texture,  while  in  other  cases,  such 
as  sugar  scums  and  some  varnishes  the  liquor  is  so 
slimy  that  an  impenetrable  layer  is  speedily  formed 
on  the  cloth  and  it  becomes  impervious.  In  such 
cases  various  aids  to  filtration  can  be  used.  The 
requirements  for  such  an  aid  are  as  follows:  — 

(1)  It  must  form  a  readily  permeable  deposit. 

(2)  It  must  not  be  difficult  to  keep  in  suspension. 


(3)  The  capilliary  pores  between  the  particles 
must  be  sufficiently  fine. 

(4)  If  very  fine  scummy  particles  are  to  be  re- 
moved, it  must  have  a  maximum  of  surface,  and 
its  nature  must  be  such  as  to  favour  adsorption. 

(5)  It  must  have  no  injurious  action  on  the 
material  being  filtered. 

Among  such  substances  may  be  mentioned  cal- 
cined fuller's  earth,  diatomite,  and  various  other 
refined  fossil  earths,  large  crystals  of  calcium  sul- 
phate, charcoal,  wood  meal,  cotton  meal,  etc.  In 
some  cases  it  is  actually  possible  to  produce  a  lime 
precipitate  in  the  liquor  before  filtering,  with  the 
result  that  the  slimy  particles  are  covered  with  a 
lime  deposit  and  the  cake  rendered  more  open  and 
permeable. 


Fig.  33. 

In  this  connexion  it  should  not  be  overlooked 
that  the  coarser  particles  in  a  precipitate  may 
assume  the  nature  of  a  filter  aid  towards  the 
smaller  ones,  which  would  not  be  retained  by  the 
cloth  if  the  whole  precipitate  were  fine.  Hence  it 
may  be  difficult  to  get  clear  filtrates  if  the  larger 
particles  are  allowed  to  settle  out  in  the  filter  press 
owing  to  insufficient  pump  capacity,  etc. 

For  fine  clarification  the  cloth  may  be  given  a 
very  thin  coat  of  the  filter  aid  by  pumping  in  a 
suspension  of  the  latter  before  commencing  to 
filter.  It  is  also  useful  when  mixed  with  the 
liquor,  as  it  not  only  helps  to  give  a  clear  filtrate, 
but  builds  up  an  open  structure  in  the  cake,  thus 
permitting  a  more  rapid  flow  where  slimy  matter 
has  to  be  removed. 

The  following  weights  of  dry  solids  per  cubic  foot 
of  press  capacity — together  with  the  moisture  in 
the  cake — may  be  of  interest.  They  are  all  taken 
from  ordinary  large  scale  practice.  They  should, 
however,  be  regarded  only  as  a  guide,  as  very 
different  results  are  sometimes  obtained  between 
one  factory  and  another.  Those  moistures  marked 
with  a  *  have  been  reduced  by  means  of  blowing 
air  through  the  press:  — 


Dry  weight  per 

Material. 

cb.  ft. 

Moisture.  % 

Orange  chrome 

340 

•          5 

Zinc  chrome 

200 

•          7 

Lemon  yellow  chrome 

40 

55 

Para  Red 

53 

30 

Prussian  blue    . . 

15 

60 

Magenta  lake 

20 

60 

Wolfram  tin  fines 

. .      136-160 

10-17 

Tungstic  oxide 

104 

14-21 

Spent  lime 

57 

38 

Calcium  sulphate 

. .        42-55 

40 

Anthracene 

..29 

46 

S-Naphthol 

..47 

•     30-40 

Sulphur  black 

..42 

•       40 

Sulphur  blue 

..59 

*       82 

Wool  red 

..19 

•       60 

Direct  brown 

..35 

•        50 

Benzopurpurine 

..38 

•     35-40 

Congo  red 

..42 

•       50 

Triacld  \iolet 

..23 

•     30-35 

Orange  II 

..20 

•     40-45 

60 

Sludge  from  soap  lye 

..30 

60 

Cake  thicknesses  vary  from  J  in.  up  to  4  in.  or 
even  6  in.  in  the  case  of  very  permeable  deposits. 
Some  samples  of  calcium  sulphate  and  carbonate 
will  build  up  to  the  higher  figures.  In  many  cases 
2  in.  is  considered  a  good  thickness,  even  for  the 
above  substances.  Colours  and  dyestuffs  are  usually 
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filtered  in  presses  baring  chambera  1  in.  to  li  in. 
thick.  Material!  are  nut  unknown  which  will 
build  a  layer  only  a  Can  hundredths  cf  an  inch  in 
depth      In  such  cases  cake  formation  is  impossible, 

and  the  excess  liquor  has  to  be  drained  out  of  the 

li  is  well  worth  while  For  users  to  study  and  test 
the  bee)  pressures  for  feeding  their  particular 
grade  "i  ni.iieri.il.  Too  many  operators  are  satisfied 
that  things  are  right  so  Ion/;  .is  a  clear  effluent  is 
obtained,  and  it  is  not  realised  that  better  results 
ten  obtained  by  relatively  low  pressures,  ex- 
tent perhaps  in  the  last  stages  of  the  run.  In 
relative!;  few  cases  does  high  pressure  produce  pro- 

portionate  results  either  in  rate  of  flow  or  Weight 
and  moisture  of  filter  cake.  In  fact,  it  may  reduce 
the  rate  of  flow  or  stop  it  altogether  by  destroying 
the  open  structure  of  the  deposit. 


J    gall,    per    Bq.    tt.    per    hour   or   even    less.         Some 

ible    oils    have    rates   of    How    varying   from 

4  to  8  galls,  per  sq.  It.  per  hour,  but  in  other  cases 

these  figures  1 1 1 . i >  be  halved.  Jn  one  case  soap 
lye  after  acidification  filtered  at  the  rate  of  4  galls. 

per    sq.    ft.    per    hour,    and    the    same    liquor    alter 

neutralisation  gave  a  Mow  of  about  double  this 
amount.  Tins  filtration  was  carried  out  at  a  pres- 
sure o|  about  20  lb.  per  sq.  in.,  never  exceeding 
30    lb.,    whereas    it    is    sometimes    considered    that 

pressures   of    100    150   lb.   are   necessary   for   this 

material.  In  another  ease  the  lye  was  filtered  only- 
after  neutralisation,  and  the  rate  of  flow  was 
">5  galls,  per  Bq.  ft.  per  hour  under  a  gravity  head 
of  only  20  ft. 

In  the  case  of  sewage,  rates  will  vary  from 
3  galls,  down  to  J  gall,  per  sq.  ft.  per  hour,  tho 
usual   figure   being   about   1},    and     the    pressure 
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Fig.  34. 
Correction  of  time  discharge  curve  for  cake  volume  and  pump  capacity.     Rapid  filtration. 


In  ordinary  filter  press  work  pressures  may  range 
from,  say,  150  lb.  per  sq.  in.  down  to  20  ft.  gravity 
head  or  even  less.  The  higher  pressures  are  only 
suitable  for  very  viscous  liquors  containing  hard 
solids  of  a  hard  granular  nature.  Where  viscosity 
is  small  pressures  of  70  to  100  lb.  are  usually  ample 
lor  granular  or  fibrous  suspensions,  while  many 
materials  of  only  a  tolerably  open  texturo  are 
dealt  with  very  satisfactorily  at  10  to  GO  lb.  Dye- 
stuffs,  colours,  etc.,  and  other  materials  of  a  very 
fine  nature  are  often  advantageously  handled  at 
half  tin-  pressure  or  even  less.  Prussian  blue,  for 
instance,  is  generally  dealt  with  at  30  ft.  gravity 
head. 

wlun  higher  pressures  are  justifiable  it  is 
well  ti.  Btaii  the  operation  at  a  comparatively  low 
pressure  in  order  that  the  first  layer  of  the  cake 
may  be  open  and  porous.  For  slimy  materials  the 
preliminary  feed  may  well  be  under  a  low  gravity 
head.  Once  a  good  iuy?r  has  been  formed  there  is 
a  tendeni  j  for  the  particles  to  interlock,  and  they 
are  then  le««  liablo  to  be  forced  through  the  cloths 
by  a  higher  finishing  pressure. 

H  el    filtration    are    very    varied.      They    arc 

highest  where  large  quantities  of  liquor  containing 
small  amounts  of  solids  are  being  handled,  pro- 
viding that  it  is  not  necessary  to  form  a  cake  of 
high  Bolidity.  In  such  cases  it  pays  to  clean  the 
pn  toon   as   the   rate  of   ilow  falls  off.      In 

clearing  a  watery  liquor  from  impurities  and  dirt, 

rates  ut  from  l"i  to  30  galls,  per  Bq.  ft.  per  hour 
are  often  obtainable.  On  the  other  hand,  viscous 
material  .  sui  h  as  varnish,  may  only  give  a  flow  of 


80 — 100  lb.  per  sq.  in.  For  the  majority  of  dyestuffs 
the  range  is  about  2  galls,  per  sq.  ft.  per  hour  down 
to  '  gall.,  and  in  very  difficult  cases  one  gets 
down  to  a  flow  as  little  as  one-tenth  of  the  latter 

amount. 

Methods  of  Feeding  the  Press. 

Fig.  34  illustrates  one  method  of  fixing  a  suit- 
able pump  capacity.  A  time-discharge  curve, 
ACB,  is  obtained  in  the  usual  way,  the  dotted  line, 
AB,  representing  the  total  average  discharge.  It 
is  presumed  that  the  original  curve  is  obtained 
experimentally  from  a  small-scale  tost,  in  which 
case  the  rate  of  flow  is  generally  determined 
entirely  by  the  press  and  not  by  the  pump.  It  is 
further  assumed  that  the  substance  is  one  in  which 
it  is  permissible  to  use  pressures  rapidly  approach- 
ing the  maximum  in  the  early  stages  of  the  test. 
A  curve  obtained  in  this  manner  needs  to  be  cor- 
rected for  the  volume  of  the  cake  itself  and  for  the 
employment  of  a  pump  of  a  practical  size.  In  the 
instance  given,  AB  corresponds  to  the  steady  dis- 
charge of  a  pump  having  a  capacity  of  6  galls,  per 
hour  per  sq.  ft.  of  filter  area.  The  volume  of  cake 
is  P04  galls,  per  sq.  ft.,  and  a  line  (iY  is  drawn  to 
represent  this  at  a  suitable  distance  below  the 
horizontal  axis.  The  line  DH  is  parallel  to  AB 
and  tangential  to  the  discharge  curve.  It  repre- 
sents the  steady  flow  of  the  pump,  pumping  up  to 
the  maximum  pressure  at  which  the  relief  valve  is 
set,  which  is  reached  at  point  H.  The  distance  of 
D  from  the  vertical  axis  represents  the  extra  time 
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per  operation  when  a  pump  of  this  capacity  is 
employed.  The  position  of  the  point  E  gives  n 
similar  figure  for  a  pump  of  double  this  capacity, 
and  G  for  a  rather  smaller  one.  The  times  for 
washing,  air-drying  and  emptying  the  pzess  have 
also  been  added  to  the  chart,  and  this  enables  a 
reasonable  judgment  to  be  made  as  to  what  correc- 
tion should  be  allowed  fur  the  pump.  On  rates  of 
nitration  thus  obtained  the  most  economical  size  of 
press  and  pump  may  be  calculated,  due  attention 
being  given  to  the  effect  of  any  variation  in  the 
size  of  press  on  the  discharging  period. 

Such  a  diagram  is  useful  in  so  far  as  it  gives  a 
clearer  perception  of  the  various  problems  which 
enter  into  the  determination  of  pump  capacity  and 
total  output.  In  some  cases,  where  filtration  is 
free  almost  up  to  the  last  moment,  and  the  pump 
is  not  too  large,  it  is  possible  to  force  the  liquid 
through  at  the  full  capacity  of  the  pump  during 
the  whole  filtration  period,  thus  avoiding  waste 
flow  through  the  relief  valve.  This  generally  entails 


of  pipe  between  the  press  and  any  of  the  valves  are 
to  be  avoided  and  the  pressure  relief  valve  is  best 
brought  up  near  to  the  feed  valve  where  possible 
to  avoid  clogging  or  settlement  in  the  feed  pipe 
during  the  final  consolidation  period. 

In  addition  to  the  pump  connexions,  steaming 
valves  have  been  indicated  both  on  the  feed  inlet 
and  wash  water  outlet  passages  together  with  an 
air  connexion  for  blowing  air  into  the  cake  and  a 
drain  connexion  on  the  bottom  passage  to  serve  as 
an  outlet  for  any  liquor  blown  off  by  this  means. 

The  diaphragm  type  of  pump  (figure  36)  is  a  very 
good  method  of  dealing  with  thick  sludges  and  is 
also  useful  for  acid  liquors,  as  it  lends  itself  to 
coating  with  lead  or  vulcanite  or  other  materials 
on  all  parts  except  the  rubber  diaphragm. 

A  single-acting  pump  is  often  a  necessity  for 
small  duties,  but  it  is  really  the  worst  type,  as 
even  with  a  large  air  vessel  pressures  are  apt  to  be 
fluctuating.  For  larger  duties  double-acting,  or 
better  still,   treble-acting    pumps,    are    desirable. 
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Fig.  35. 
Diagram  of  connexions  on  press  head. 
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A.    Liquor  to  Pump.  F. 

it.     Water  to  Pump.    (Only  if  connexion  G  is  unusable).                G. 

C.    Air  Vessel  and  Pressure  Gauge.  H. 

D".  Automatic  Relief  Valve.  J. 

Da.  Hand  Pressure  Regulating  Valve.  K, 

E.    Feed  Valve.  L- 


Steam,  Air.  or  Feed  Washing  Valve. 

Wash  Valve  from  Service  Main. 

Brain  for  Air  Blowing. 

Wash  Water  Outlet. 

Air  Release  Tap  (for  washing). 

Air   Blowing   Valve   (for  drying). 


somewhat  slower   filtration    than   might   otherwise 
be  obtained. 

Fig.  35  shows  the  full  connexions  of  a  thorough 
washing  filter  press  fed  by  a  vertical  plunger  pump. 
It  will  be  noticed  that  the  air  vessel  is  much  larger 
than  usual  in  order  to  minimise  pressure  fluctua- 
tions. In  filtering  sensitive  materials  with  a  single- 
acting  pump  this  point  should  not  be  overlooked. 
A  pressure  gauge  is  desirable,  as  it  enables  the 
operator  to  see  whether  the  pump  is  working  pro- 
perly and  the  pressure  is  being  put  on  at  a  suitable 
rate.  An  automatic  relief  valve,  set  at  the  maxi- 
mum pressure,  is  placed  on  the  pipe  between  pump 
and  press,  and  the  liquor  from  this  returns  into 
the  pump  feed  connexion.  A  re-circulating  valve, 
worked  by  hand,  is  sometimes  provided  so  that  the 
first  layer  can  be  placed  comparatively  slowly  on 
the  cloths.  Connexions  are  also  shown  for  pump- 
ing wash  water  into  the  press,  and  in  this  case  it 
is  necessary  to  flush  the  pump  and  connecting 
pipes  before  washing.  It  is  preferable,  however,  to 
have  separate  arrangements  for  the  water  supply, 
as  the  best  pressure  for  washing  is  not  as  a  rule 
the  pressure  at  which  the  liquor  should  be  fed  to 
the  press.  Generally  speaking,  more  than  enough 
pressure  will  be  got  from  the  water  main  or  even 
from  an  overhead  tank.     In  practice  dead  lengths 


Special  pumps  are  also  constructed  in  such  a  way 
that  the  effective  stroke  is  decreased  with  increas- 
ing pressure,  thus  diminishing  the  rate  of  flow  and 
causing  the  pressure  to  be  put  on  gradually.  The 
duplex  steam-driven  type  of  pump  is  a  good 
pattern,  as  it  gives  a  reasonably  even  feed  and  is  to 
a  large  extent  self-adjusting  to  meet  increasing 
pressure.  Even  this  type  is  generally  fitted  with  a 
relief  valve  and  large  air  vessel.  The  ram  should 
be  of  the  outside  packed  pattern  where  packings 
are  likely  to  require  frequent  attention. 

Undoubtedly  the  best  way  of  charging  the  press, 
where  gravity  feed  is  not  applicable,  is  to  use  an 
egg  and  force  the  slurry  in  by  compressed  air.  Un- 
fortunately this  method  is  expensive  except  where 
a  large  number  of  presses  have  to  be  supplied  or 
duties  are  large.  Valve  troubles  are  avoided,  the 
flow  adjusts  itself  automatically,  and  the  pressure 
is  perfectly  even.  On  starting  to  filter  the  full 
initial  flow  is  obtained  at  low  pressure  with  a 
minimum  amount  of  air.  If  several  batches  are 
necessary  to  fill  the  press  it  is  only  the  latter  ones 
which  need  air  at  the  maximum  pressure. 

Figure  37  shows  a  wood  press  fed  by  a  ram  situ- 
ated in  a  chamber  below  the  floor.  The  feed  pipe 
from  the  supply  tank  on  the  upper  floor  has  a  con- 
nexion to  the  press  for  initial  filling  by  gravity, 
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•  onomising  air.  For  heavy  sludges  the  n i r 
inlet  pipe  may  K>  taken  to  the  bottom  in  order  to 
give  a  stirring  effect,  though  for  very  heavy  pre- 
cipitates an  agitating  gear  should  ho  fitted.     Rapid 

filtration  in  early  stages  is  very  valuable  in  the  I  ase 
of    mat.  riaN    having    a    strong    t.  n.l.  m  y    to    sottlc- 
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Sectional  arrangement  of  vertical  diaphragm  pump. 
Fig.  36. 


capacity  of  their  press  during  the  earlier  stages. 
This  is  an  important  poin  de)    when  the 

best  washing  results  are  desired. 
In  a  case  which  recently  came  under  the  writer's 

mitice  feeding  with  a  small  pump  gave  cake  "liich 
could  not  be  trashed  below  l'     soluble  matter  with 

any    amount    of    time   or    wash    water.    bu1    when    a 

ram  with  agitating  gear  was  installed  the  cake 
could  i>e  washed  to  under  0'2  with  but  little 
trouble. 

Washing   in  the  Filler  Press. 

Washing  ran  be  carried  out  with  great  advantage 
in  the  filter  press.  The  simples!  method  is  to  force 
water  in  through  the  feed  pa  .■■■■■  Tins  is'U-st 
done  in  the  plate  and  frame  type,  and  it  is  prefer- 
able  that   a   solid   cake  6hould    not  be   formed,    hut 

that  a  space  should  U>  left  between  the  Layers 
built  up  on  each  cloth.  Here  a  bottom  feed  is 
advantageous,  as  the  strong  liquor  can  he  drained 
from  the  chambers  prior  to  washing,  though  in  the 
ordinary  type  it  can  generally  be  removed  by  air 
pressure.  It  is  possible  to  wash  this  way  in  any 
plate  and  frame  press  or  even  in  recessed  presses, 
although  they  may  not  have  heon  specially  de- 
signed for  the  purpose.  If  a  solid  cake  is  not  formed 
it  is  the  only  practicable  way  except  re-lixiviation. 
The  trouble  is  that  owing  to  sedimentation  the 
cake  is  apt  to  bo  thicker  at  the  bottom,  and  in 
order  to  keep  the  two  sides  from  touching  space 
may  be  wasted  at  the  top.  Further,  the  pre3S 
capacity  is  diminished  and  more  labour  is  necessary 
in  emptying.  In  some  cases,  however,  solid  cakes 
can  he  rough  washeil  if  they  are  sufficiently  perme- 
able. General  reports  from  users  appear  to  show 
that  more  wash  water  is  requisite,  but  this  would 
depend  very  much  upon  the  manner  of  the  opera- 
tion. This  method  of  washing  is  usually  referred 
to  as  "  simple  "  washing.  Another  consists  in 
forcing  the  water  from  one  side  of  the  cake  to  the 


29'»39  PLATE.  &  FRAME!    FILTER   PRESS 
WITH  SLUDGE   RAM    70Q  GALLS-  CAPACITY. 

A  -   SLUDGE    RAM.  B- SLUDGE  INLET  VALVE  (TO  RAM). 

C    •  SLUDGE  OUTLET  VALVE  (TO  PRESS).      D.  ■  SLUDGE  SUPPLY  PIPE  ! 
E.«   PIPE  FOR  PRELIMINARY  GRAVITY  FEED.      F-   AlR   MAIN 
G   -  AIR  VALVE  TO  RAM  COMBINED  WITH   AIR  RELEASE 
H  =  AIR  PRESSURE  GAUGE  0  -  VALVE  FOR  AIR  DRYING. 

K- DRAIN  FOR  AIR  DRYING.      L- WASH  WATER  INLET 
M.'  AIR  RELEASE  FOR  WASHING     N  =  WASH  WATER   OUTLET 

Fig.  37. 


ment,  and  in  such  cases  where  the  grains  are  not 
uniform  it  will  be  found  best  to  instal  a  largo  egg 
or  receiver,  in  which  the  whole  hatch  .an  he 
thoroughly  stirred  up  and  forced  rapidly  into  the 
i hod  will  give  a  more  uniform  and 
permeable  cake  than  would  be  formed  by  a  pump, 
more  especially  as  most  users  are  averse  to  paying 
for  a  pump  sufficiently  big  to  take  care  of  the  full 


other,  and  may  be  referred  to  as  "through" 
washing.  It  is  also  called  "  hack  "  washing,  as  the 
water  is  admitted  to  the  back  of  the  cloths. 

Fig.  38  shows  this  method  applied  to  recessed 
plates.  The  wash  water  inlet  passage  forms  a  con- 
tinuous channel  in  an  upper  corner  of  the  rims.  It 
lias  inlet  ports  to  each  alternate  plate,  on  which 
the  filtrate  cocks  must  be  closed  during  washing. 

D   2 
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The  water  enters  behind  the  cloths,  passes  through 
these  and  the  cakes  to  the  back  of  the  cloths  on  the 
intermediate  plates,  the  cocks  on  which  have  been 
left  open  to  permit  it  to  escape.  This  is  sometimes 
called   "tap   washing,"   and   its  chief   merit   is  its 


Then,  again,  the  washings  should  be  taken  out  at 
the  top  of  the  press,  so  that  there  is  exactlv  the 
same  pressure  tending  to  force  the  water  through 
the  cake  whether  this  be  measured  at  the  top  or 
at  the   bottom.     The  importance   of   these   factors 


WINS  NUT 


wash  wat  en 


TAPS  CLOSED  ON 
WASH  INLET  PLATES 


Enlarged  sectional  elevation. 


WASH  OUTLET  PLATE 


WASH  INLET  PLATE 
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WASH  OUTLET  PLATE 


Fig.  38. 
Recessed  plates.     Washing  type. 


simplicity,  as  only  one  special  passage  is  required. 
One  disadvantage  of  an  internal  feed  is  that  a 
soft  core  will  permit  shortcircuiting,  while  a  hard 
one  may  not  get  washed  properly.  For  the  very 
best  results  plate  and  frame  presses  should  be  em- 
ployed, owing  to  the  even  thickness  at  the  cake  at 
the  edges  and  the  fact  that  anv  soft  material  in 


will  be  better  understood  when  it  is  realised  that 
comparatively  low  pressures  are  best  for  washing 
purposes,  as  will  be  seen  later.  Except  where  due 
provision  has  been  made,  time  will  be  required 
under  such  conditions  to  force  trapped  air  out  of 
the  press,  and  in  addition  any  unbalanced  hydro- 
static head   (due  to   unrestricted  draining  on  the 


Wash  water  inlet. 
Wash  water  outlet. 


B  =  Air  release. 
D  =  Feed  channel. 


Fig.  39. 


the  feed  passage  is  isolated.  Further,  provision 
should  be  made  for  the  escape  of  any  air  which  may 
have  leaked  into  the  space  behind  the  filter  cloths 
at  the  conclusion  of  filtration,  as  this  may  prevent 
the  water  flowing  through  the  upper  portions  of 
the  cakes.  Even  ordinary  "  tap  washing  "  is  dis- 
tinctly  improved   by   the  provision   of    air    cocks. 


outlet  plates)  will  aid  in  causing  a  disproportionate 
amount  of  wash  water  to  percolate  through  the 
bottom  of  the  cakes. 

A  filter  press  in  which  all  these  points  have  had 
attention  may  properly  be  described  as  a 
"  thorough  "  washing  press  (fig.  39).  The  illustra- 
tion shows  wood  plates  and  frames  constructed  on 
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this  system.  At  the  conclusion  of  pressing  nil  the 
filtrate  taps  are  shut  olf  and  trash  w  ftter  is  admitted 
to  the  enclosed  channel  M  the  bottom.  Tins  ]i;i«- 
Dnneets  by  ports  to  every  alternate  plate  and 
permits  th<>  water  to  rise  behind  the  cloths  on 
driving  the  air  before  it  into  the  Bpecial 
air  cnnnncl  which  Connects  with  the  wash  inlet 
plates  only.     As  soon  as  there  is  any  Bow  from  this 


llus  permits  plain  cloths  without  holes  to  bo 
used,  and  there  is  no  difficulty  in  fitting  and  keep- 
ing them  in  place.  The  joints  on  the  lugs  are  often 
made  by  c  loth  sleeves,  which  are  dipped  ovei  them. 
'I  bese  musj  be  i  hanged  » ith  the  .loth,  and  for  thai 
reason  rubber  joint  rings  are  often  preferred. 
These  may  be  let  into  Bpecial  groove-  around  the 

wash  passages,  or  may  fit  inside  as  shown  in  fig.    II. 


Pl*tes     with      External     Lues 


WASH  WATER 
SUPW.Y 


WAS*.     iHtlT    Plate 


FKAMt 


WMH    OUTLLT    PLATt 


Fig.  40. 


it  is  shut  off,  and  the  water  must  then  pass  hori- 
zontally through  the  cakes  and  cloths  to  the  inter- 
mediate plates,  where  it  rises  in  the  grooves  till  it 
.  si  apea  into  the  enclosed  outlet  at  the  top.  In  this 
nay  provision  is  made  for  as  perfect  a  displacement 
as  possible  of  the  strong  liquors  in  the  cake.  An 
.ven  hotter  arrangement  would  be  to  have  wash 
outlet  cocks  fitted  on  the  tops  of  the  plates,  deliver- 


ing into  a  special  trough,  as  this  would  permit  any 
chamber  giving  muddy  washings  to  be  shut  off  at 
will.  In  general  practice,  however,  enclosed  out- 
lets are  found  more  convenient  and  perfectly  satis- 
factory. 

An  interesting  point  about  presses  of  this  type 
is  their  extreme  adaptability.  There  are  a  dozen 
possible  variations  of  the  washing  connexions 
alone,  since  any  passage  can  be  used  as  an  inlet, 
without  counting  possibilities  in  regard  to  steam- 
ing, air-drying,  etc.  The  chief  methods  of  washing 
are.  however,  ordinary  thorough  washing  as  above; 
washing  in  reverse  direction,  either  through  the 
en  1'  BM  outlets  or  through  the  taps  and  ordinary 
simple  washing  as  first  described.  The  wash  water 
and  air  passages  can  be  used  as  enclosed  filtrate 
outlets.  It  is  obvious  that  air,  steam,  or  water  may 
be  admitted  to  the  wash  passages  when  the  press  is 
empty,  but  closed  up  ready  to  restart.  By  this 
means  the  cloths  arc  given  a  reverse  washing,  and 
may  be  made  to  last  longer  before  clogging. 

In  the  i  ase  of  iron  plates,  these  wash  passages 
are  made  either  in  the  plate  rims  or  can  be  with 
ac-vantage  in  external  lugs  (fig.    III). 


Hydraulic  lipped  rings  arc  shown,  but  quite  good 
results    may    be   obtained    with    plain    rings,    which 

should    be   just    a    push   fit   inside    the    channels. 

Rubber  is  not  always  permissible,  and  a  more  ex- 
pensive press  is  required  than  if  cloth  sleeves  are 
used. 

In  any  event  the  cost  of  outside  lugs  is  only 
justified  where  the  filtering  medium  is  subject  to 
in  quent  washings  or  renewals.  Normally  the  cloth 
is  kept  in  place  by  adherence  to  the  plates  once  it 
has  been  used,  so  that  even  where  passages  are  in 
tne  rims  no  difficulty  is  experienced  in  keeping  the 
holes  in  their  right  positions.  If  the  cloths  last  a 
reasonable  time  and  proper  arrangements  are  made 
for  cutting  the  port  holes,  the  cost  of  this  is  small 
in  proportion  to  the  work  done.  A  useful  type  of 
plate  has  two  external  passages  in  lugs  which  form 
part  of  the  handles  (see  fig.  42).  One  of  these  is  a 
feed  passage,  the  other  the  wash  water  inlet  pas- 
sage. This  form  permits  the  outside  lug  plate  to 
be  made  more  cheaply,  and  in  a  form  very  con- 
venient for  manipulation. 

Now,  assuming  that  a  press  has  been  selected 
with  all  facilities  for  washing,  as  described  above, 
and  care  has  been  taken  that  the  filtering  surface 
has  been  kept  free  and  unchoked,  giving  the  wash 
water  access  to  every  part  of  the  cake,  there  are 


PlATE     WITH      FEEO     AND    WASH 
CHANNEL.    OH     OUTSIDE       AND 
Havihc     ruMER    joint     PfNCS 


Fig.  42. 

still  other  factors  essential  to  satisfactory  results. 
These  are  :  — 

(1)  Care  must  lie   taken,  to  secure    a    well-formed 

cake. 

(2)  The  cake  must  be  of  as  coarse  a  grain   as  is 

possible,  without  causing  settlement  in  the 
press,  and  the  various  grades  of  particle 
must  be  uniformly  distributed. 
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(3)  The  washing  pressure  must  not  be  too  high  and 
should  not  fluctuate.  It  should  be  applied 
as  quickly  as  possible  after  the  cake  has  been 
formed. 

(1)  Care  must  be  taken  that  the  press  is  worked 
properly  and  especially  that  the  air-taps  are 
made  use  of. 

Economical  washing  depends  on  even  displace- 
ment, and  good  practice  results  when  this  ideal  is 
approached  as  nearly  as  possible.  If  the  cake  is 
not  complete,  obviously  there  will  be  gaps,  through 
which  water  can  pass.  Further,  if  the  deposit  is 
soft  and  not  properly  compacted  such  gaps  may 
readily  be  formed  during  washing,  while  if  this 
operation  is  delayed  some  cakes  tend  to  sag  a 
little  and  do  not  fill  the  chamber  up  to  the  top. 
The  frames  may  be  fitted  with  an  internal  rib  or 
fin  to  counteract  the  effect  of  this,  but  some  users 
consider  there  is  more  difficulty  in  cleaning  out  the 
cake.  Then  if  the  grain  is  too  fine  it  will  be  difficult 
to  get  the  wash  water  to  penetrate  without  undue 
pressure,  which  may  cause  channelling  and  short 
circuiting.  In  such  cases  adsorption  effects  are  also 
likely  to  hold  back  soluble  matter  in  spite  of  even 
the  most  perfect  washing.  If  the  grains  are  reason- 
ably coarse  they  will  be  more~permeable,  and  will 
have  less  surface  to  retain  strong  liquor.  A  truer 
and  quicker  displacement  is  then  likely  to  result. 
If  they  are  not  of  fairly  uniform  size,  the  coarser 
ones  will  probably  have  settled  to  the  bottom  of  the 
chamber,  and  the  wash  water  will  pass  in  preference 
through  them,  giving  mixed  or  weak  washing.  If 
the  particles  themselves  are  porous,  time  will  be 
needed  to  extract  the  absorbed  soluble  matter, 
quite  apart  from  surface  effects. 

Finally,  high  pressures  should  only  be  applied 
with  caution,  as  these,  may  cause  channelling  and 
short  circuiting.  The  lowest  which  will  give  a 
reasonable  flow  should  therefore  be  used.  The  supply 
must  be  steady,  and  a  gravity  feed  or  a  connexion 
to  the  town  water  supply  is  usually  preferable  to  the 
use  of  a  pump,  where  either  can  be  employed.  While 
the  best  results  are  usually  obtained  at  pressures 
much  less  than  those  in  general  use  for  consolidat- 
ing the  cake,  it  should  not  be  overlooked  that  the 
filtrate  has  only  to  penetrate  half  of  its  thickness, 
while  the  wash  water  must  pass  through  the  whole 
depth  of  the  consolidated  mass.  In  order  that 
washing  may  not  be  too  prolonged,  the  best  cake 
thickness  is  usually  somewhat  less  than  for  plain 
filtration.  Good  supervision  is  necessary,  as  one 
often  sees  presses  provided  with  all  the  appur- 
tenances for  scientific  washing  being  handled  in  a 
most  unintelligent  fashion.  The  author  has  seen 
thorough  washing  presses  with  practically  every 
valve  and  tap  open  except  the  air  cocks,  while 
wash  water  was  being  admitted  behind  the  cakes 
and  into  the  feed  passage  at  the  same  time.  Need- 
less to  say,  in  such  an  instance  every  ounce  of 
pressure  that  could  be  got  out  of  the  mains  or  wash 
pump  would  be  applied. 

Fig.  43  shows  some  tests  carried  out  by  the  author 
on  the  washing  of  very  weak  caustic  solutions  from 
spent  lime  cake.  It  will  have  been  realised  from 
the  photomicrographs  that  many  of  the  particles 
in  such  a  cake  are  extremely  small,  and  con- 
sequently there  is  plenty  of  surface  to  hold  back 
traces  of  alkali.  Nevertheless,  in  these  experi- 
ments almost  theoretical  results  were  obtained,  the 
strength  of  the  washings  keeping  right  up  to  or 
quite  close  to  the  original  strength  till  a  volume 
equal  to  that  of  the  liquor  in  the  cake  had  been 
displaced.  It  will  be  observed  there  is  still  a  fair 
strength  of  washings  coming  off  even  after  this 
point  has  been  reached,  this  being  doubtless  due 
to  residual  liquor  behind  the  cloths  and  in  various 
passages  immediately  connecting  with  the  press. 
Adsorption,  and  possibly  capillary  effects  in  the 
case  of  the  clusters,  doubtless  play  their  part.  The 


tests  were  made  with  a  4-in.  cake  at  20  and  40  lb. 
per  sq.  in.  and  a  2-in.  cake  with  20  lb.  per  sq.  in. 
respectively.  Not  a  great  deal  of  difference  is 
observable  in  the  form  of  the  curves.  They  all  fall 
practically  down  to  the  specific  gravity  of  the  pure 
wash  water  after  an  amount  equal  to  the  total 
volume  of  the  cake  has  been  employed. 


60       80      100 
Fig.  43. 

Washings  calculated  as  percentage  volume  of 
mother  liquor  in  cake. 

Washing  weak  caustic  soda  solutions  from  carbonate 
of  lime  cake  (experimental). 

Of  course  such  results  can  hardly  obtain  in  large- 
scale  presses  unless  a  good  deal  more  care  than 
usual  is  observed.  In  dealing  with  carbonate  of 
lime  one  firm  reports  the  use  of  about  li  volumes 
of  wash  water  (compared  with  cake  volume)  at 
15  lb.  pressure  to  wash  cakes  11  in.  thick  and  24  in. 
square,  the  residual  free  alkali  in  the  cake  being 
0'2%  or  slightly  under  on  a  fair  average  of  the 
cake.  The  time  for  washing  was  about  ten  minutes. 
In  another  case  sulphate  of  lime  cakes  2  in.  thick 
were  washed  free  from  all  but  a  trace  of  a  certain 
organic  salt  with  1J  volumes  of  washings.  In  deal- 
ing with  gold  slimes  cakes  about  36  in.  square  by 
1  in.  to  1r  in.,  of  practically  pure  silica,  were 
washed  free  of  cyanide  solution  with  about  2\ 
volumes  of  water  compared  with  the  volume  of 
liquor  in  the  cake.  Sugar  scums,  filtered  by  the 
aid  of  kieselguhr  or  lime  admixtures,  would  require 
about  li  to  li  cake  volumes. 

If  the  deposit  contains  slimy  or  colloidal  matter 
in  any  quantity,  and  the  particles  are  fine,  much 
more  water  in  proportion  will  be  required  and  the 
washing  time  will  be  protracted.  Certain  classes  of 
dyestuffs  cannot  be  washed  for  the  reasons  pre- 
viously stated  when  discussing  the  photomicrograph 
of  benzopurpurine  (see  p.  276  t). 

Fig.  44  shows  the  relation  between  strength  of 
washings  and  time  taken  in  freeing  from  soluble 
matter  a  carbonate  of  lime  cake  contaminated  with 
colloidal  silica,  which  tended  to  wash  out  on  to  the 
cloths  and  choke  them.  In  this  case  it  will  be  seen 
that  to  economise  water  washing  has  been  carried 
out  in  three  stages,  one  with  a  strong  liquor,  fol- 
lowed by  a  second  wash  with  a  weaker  solution, 
and,  thirdly,  with  pure  water.  The  volume  of 
washings  in  each  case  was  about  1J  to  1}  times  the 
volume  of  the  cake.  In  treating  a  difficult  wolfram 
tin  slime,  from  which  the  coarser  particles  had 
been  separated,  only  tho  fines  being  taken  to  the 
press,  a  head  of  only  4  ft.  of  water  was  used  for 
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waahil  and    a-half  cako   volumes  of  wash- 

It    1       of   soluble   matter.    L'i     volumes    left 
while  3  volumes  left  008%,  or  occasionally 
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Fig.    11. 
Washing  carbonate  of  lime  filter  cake  (contaminated 

With  cvlloidul  silica). 
only  a  trace.     With  an  especially  difficult  sample 
consisting  ot  practically  pun-  MnO  and  FeO,  son,,, 
oyer   twice  this  amount  of   wash   water   was 
required,  the  residual  soluble  matter  being  03°; . 

rontrol;  strain, na;  hot   ami  cold 
prases;  air  dryimj  ,  lr. 

Viscosity  is  an  important  factor,  as  the  rate  of 

How  vanes  in  inverse  ratio.    Since  small  increases 

in    temperature    may    reduce    viscosity    in    much 

proportion,  the  wise  user  will  not  overlook 

this  means  of  increasing  output. 


™ustyjpeeol  plates  which  may  be  used.    A  very 

m  the  plate  tc  take  steam  at  a  few  pounds  m 
sore,     the  steam  enters  and  the  drain  leaved    n 

wntmnona  passages  similar  to  1 ased  forTaaS 

"  >«■  llns  is  quite  sufficient  to  keep  the  plates  hot 
•nBwunterbaWe the  loss  of  heat fr^the^ress 

R««»  o«t  this  w  an  expensive  method  and  does  no< 
give  anj    more   satisfaction.      Where   the    atme* 

■j'M"-".;....   Ofheat    :s   „,,,,ary   ,1,      |  T 

»■'"»•  throughout.    This  construction  is  La      ,,, 

pass   through  the    press,   as   the   greater   area 
directly  cooled  surface  counteracts  the  somewha 

low   temperature   head   available  for    heat '    " 

enoe  in  such  cases,  it  is  not  desirable,  however  to 
look  upon  ,!„•  filter  press  as  a  heatuig'batteryTthe 
devices  just  described  are  only  intended  to  Pr.  v  ■  - 
the  temperature  of  the  liquid  dropping  (or  risk 

In  order  to  get  drier  cakes  air  may  be  blown 
through  the  feed  passage  or  from  one  side  of  the 
cako  to  the  other,  using  the  wash  passages,  in  which 
case  it  is  better  to  take  in  the  air  at  the  top  of  the 
press  and  bring  it  out  at  the  bottom,  so  as  to  allnv. 
of  thorough  draining.  In  the  case  of  a  permeable 
substance  the  mixture  can  !*>  substantially  reduced 
by  this  treatment  in  a  very  short  time.  In  one  case 
spent  1  line  cakes  were  brought  from  88%  moisture 
oSlV,X  t0  ?P\,or  22«  .ln  ab<">t  4  minutes  with  air  at 
M2  C.  Air  blowing  is  equally  nseful  in  the  case  of 
finer  materials,  but  much  more  time  is  required 
A  pressing  of  /?-naphthol  was  reduced  from  60°' 
moist  to  between  30%  and  40%  by  1  hour's  treat- 
ment. I  wo  hours  is  a  not  unusual  allowance  for 
ayestutfs,  but  occasionally  it  is  considered  worth 
while  to  continue  for  far  longer  periods  Where  a 
separate  air-supply  is  not  available,  the  feed  pump 
may  be  allowed  to  run  for  a  longer  or  shorter  period 
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Fig.  45. 
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It  the  rate  of  flow  is  fairly  large,  the  liquor  itself 
a  i  1  usually  keep  the  press  sufficiently  hot.  A  steam 
valve  is  often  fixed  on  the  feed  inlet,  and  this 
may  be  employed  to  pre-heat  the  press.  It  is  also  a 
very  useful  adjunct  for  steaming  the  cake  and 
cloths  through  at  intervals  to  keep  them  warm  and 
render  them  more  permeable,  as  in  the  case  of 
wool  grease  recovery.  In  dealing  with  cakes  of 
fuller  a  earth  from  the  refining  of  lard,  oils,  etc 
it  is  usual  to  steam  these  well  through  at  the  con- 
clusion of  filtration.  This  is  best  done  one  chamber 
concentrate  the  effect.  After  such 
treatment  the  cakes  will  usually  drop  out  in  the 
form  of  a  loose  meal,  practically  dry  to  the  touch. 
Iney  would  then  contain,  say,  It  of  lard,  but 
n  ports  are  sometimes  received  of  as  little  as  10%  of 
remaining  in  the  cake. 

Wh<  re  filtration  is  slow,  the  press  may  require 
special    heating   arrangements,    and   fig.    45   shows 


sucking  air  and  forcing  it  into  the  feed  passage 
with  satisfactory  results  in  many  cases. 

Discharging  the  filter  press. 

Labour  costs  are  dependent  upon  the  press  itself, 
the  general  arrangement  of  the  plant,  th«  grade  of 
material,  and  local  conditions. 

While  small  plates  mean  that  a  greater  number 
have  to  be  handled,  very  big  ones  are  difficult  to 
move  rapidly  and,  generally  speaking,  medium 
sizes  give  the  best  results.  Wood  plates  may  be 
somewhat  larger  on  account  of  their  lightness.  If 
the  material  drops  away  cleanly  from  the  cloth, 
and  especially  if  the  plates  are  of  the  simple  re- 
cessed type  with  central  feed,  then  larger  sizcv  ma 
still  be  economical  in  labour,  as  discharging  is  then 
a  simple  matter.  The  question  of  the  best  number 
of  chambers  for  high  output  has  been  discussed  pre- 
viously.       It  suffices  to  say  that   no  great  saving 
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of  labour  is  achieved  in  the  ease  of  long  presses,  as 
usually  the  time  lost  in  attending  to  the  closing 
gear,  letting  the  press  drain,  etc.,  is  a  fairly  in- 
significant portion  of  the  discharging  period.  The 
20  minutes  per  operation  taken  in  the  mathematical 
example  was  a  very  generous  allowance.  In  most 
eases  not  more  than  5,  or  at  the  most  10,  minutes 
would  be  necessary,  as  will  be  judged  from  the  ex- 
amples to  follow.  Recessed  plates  require  distinctly 
less  handling  than  plates  and  frames,  especially 
where  no  washing  passages  are  required.  Outside 
lugs  do  not  make  the  difference  one  would  expect, 
except  where  the  cloths  are  frequently  washed. 
There  is  also  not  much  to  choose  among  the  various 
closing  gears,  so  long  as  one  is  selected  which  will 
give  efficient  pressure.  There  is  distinctly  more  to 
be  saved  by  a  proper  arrangement  of  the  press 
house,  especially  if  it  can  be  arranged  for  the 
operators  to  proceed  directly  from  closing  one  press 
to  opening  another. 

Reasonable  room  should  be  allowed  all  round  each 
press,  especially  at  the  side  on  which  the  cake  is 
to  be  brought  away.  It  is  helpful  to  have  plenty  of 
space  below  the  press  for  dumping.  Cake  trays  are 
distinctly  labour  economisers,  but  it  is  better  where 
practicable  to  have  the  presses  on  an  upper  floor 
and  discharge  through  shoots  into  trucks.  Where 
this  is  impossible  a  useful  plan  is  to  have  the  tray 
or  floor  made  sloping  so  that  the  discharged  material 
can  easily  be  raked  down  into  a  suitable  receptacle. 
A  good  arrangement  is  to  have  the  mixers,  auto- 
claves or  dryers  which  deal  with  the  next  operation 
so  grouped  with  the  presses  that  the  discharged 
cake  can  be  shovelled  in  direct.  The  pumps  and 
sludge  rams  are  preferably  worked  from  the  same 
platform  as  the  filter  presses,  and  the  mixers  which 
deliver  the  liquor  to  them  should  also  be  within 
easy  access. 

Most  of  the  work  depends,  however,  on  the 
material  itself,  and  the  proper  building  of  the  cake. 
If  the  cake  breaks  up  readily  and  drops  cleanly 
away  from  the  cloth,  labour  will  be  only  perhaps 
one-half  of  what  is  necessary  if  the  cake  is  half 
formed  and  sloppy,  as  then  the  whole  cloth  face 
must  be  thoroughly  scraped.  If  such  a  partially 
built  cake  is  of  a  clayey  nature  holding  firmly  to- 
gether and  binding  to  the  cloth  wc  have  the  worst 
conditions  of  all.  Such  clayey  cakes,  if  properly 
built  may  nevertheless  fall  away  quite  readily. 
Materials  containing  hard  sandy  grains  require 
careful  attention  to  the  joint  surfaces,  or  these  may 
not  come  well  together.  Slimy  substances  also  re- 
quire more  attention  in  careful  cleaning  of  the 
cloth  faces.  If  the  liquor  is  such  as  to  make  the 
cloths  tender,  or  if  corrosive  materials  are  being 
handled  which  might  injure  the  hands  of  the 
operators,  then  again  extra  care  and  time  are 
required.  Then  again,  hard  wash  waters  may 
give  a  deposit  on  the  plate  surfaces  when  washing 
out  alkali,  and  labour  in  cleaning  this  off  may  be 
minimised  by  a  proper  attention  to  the  water 
supply. 

Low  labour  costs  also  depend  on  the  proper  choice 
of  a  cloth  and  the  adaptation  to  filtration  of  the 
chemical  and  physical  qualities  of  the  material. 

In  order  to  eliminate  the  varying  factors  of  thick- 
ness and  weight  per  cubic  foot  of  the  cake  it  is 
useful  to  compare  the  number  of  man-hours  per 
operation  per  1000  sq.  ft.  of  filter  surface. 

A  38-in.  plate  and  frame  press,  with  50  chambers, 
dealing  with  tin  slimes,  took  two  men  2i  hours  to 
discharge  and  get  ready  for  restarting,  giving  a 
factor  of  5'5.  In  the  same  establishment  a  wood 
plate  and  frame  press,  40  in.x45£  in.  externally, 
having  50  chambers,  treating  tungstic  oxide,  was 
dealt  with  by  the  same  gang  in  1J  hours,  the  factor 
being  42.  The  operation  of  the  closing  gear  took 
under  10  minutes.  In  both  cases  the  presses  were  of 
the  thorough  washing  enclosed  outlet  type,  and  the 
cast-iron   press   did    not   have   outside   lugs.         In 


another  works  a  similar  press,  but  1  metre  square, 
having  outside  lugs  with  rubber  joint  rings,  took 
about  3  hours  to  discharge. 

In  yet  another  works  a  36  in.  square  press,  mak- 
ing thirty  lj-in.  cakes,  with  spur  wheel  and  pinion 
closing,  and  feed  and  single  wash  passage  in  rim, 
took  2  men  one  hour  to  empty,  giving  a  factor  of 
about  4'2  man-hours.  The  cakes  were  dyes  of  a  fairly 
soft,  slimy  nature.  A  press  next  to  it  working  on  the 
same  product  was  32  in.  square  with  40  chambers. 
It  had  toggle  closing  gear  and  outside  ears  for  feed 
and  wash-ports,  and  employed  practically  the  same 
proportion  of  labour.  The  times  for  manipulating 
the  closing  gear  took  3  minutes  and  5  minutes  in 
all  for  each  operation  respectively.  The  whole  in- 
stallation consisted  of  6  presses,  3  of  each  kind,  and 
employed  two  emptiers,  one  man  shovelling  cake 
from  under  the  press  into  the  mixing  vessels,  and 
one  operating  valves.  The  work  proceeded  on 
the  three-shift  system,  and  an  additional  man  was 
employed  during  one  shift  to  look  after  the  cloths 
and  keep  the  plate  grooves  free.  As  there  were 
about  30  operations  in  24  hours,  the  factor  for  the 
total  labour  worked  out  at  about  715  on  the  aver- 
age. In  all  the  above  instances  unfavourable  con- 
ditions might  increase  the  time  taken  by  25%  to 
50%,  while  in  the  case  of  some  dyestuffs  the  factor 
may  be  as  large  as  11  or  12. 

As  against  this  a  38-in.  recess  plate  filter  press 
with  50  chambers  would  certainly  be  dealt  with  in 
from  30  to  40  minutes  all  told  when  working  on 
sewage,  giving  a  factor  of  1'48.  These  figures  assume 
that  the  sludge  is  not  in  the  most  favourable  con- 
dition for  discharging,  nor  the  labour  of  the  very 
best. 

It  is  possible  to  obtain  much  better  results,  as,  for 
instance,  at  the  Dalmarnock  Works,  Glasgow. 
Through  the  courtesy  of  Thomas  Melvin,  Esq.,  it 
may  be  said  that  the  installation  consists  of  19 
presses,  12  of  which  have  40  chambers  40  in.  square 
externally,  the  remainder  having  34  chambers. 
Two  labourers  discharge  from  36  to  37  pressings 
in  an  8-hour  shift,  averaging  one  every  13  minutes 
throughout  the  day.  This  gives  a  factor  of  about 
0'6.  A  timed  operation  on  one  of  the  shorter  units 
showed  that  two  men  took  well  under  10  minutes, 
including  replacing  a  cloth,  giving  a  factor  of  0'49. 
The  total  labour  in  this  instance  included  in  addi- 
tion a  working  foreman  who  operated  the  valves, 
one  man  on  the  lime  mixer  and  one  looking  after 
shoots  and  wagons.  The  total  labour  factor  is  thus 
1'47,  and  in  this  instance  supervision  is  included. 

In  another  works,  using  the  very  largest  type  of 
press,  the  factor  for  discharging  works  out  at  about 
0"91  and  the  total  labour  factor  1'36  without  in- 
cluding foremen. 

It  will  be  seen  therefore  that  the  labour  required 
is  very  dependent  on  the  class  of  operator  and 
material,  much  more  so  than  on  the  size  and  details 
of  the  press  itself.  This  is  emphasized  by  the  fact 
that  among  the  records  in  the  author's  possession 
is  one  relating  to  a  press  with  25i-in.  square  re- 
cessed plates,  having  a  number  of  ports  formed  in 
the  rim,  in  which  the  discharging  factor  amounted 
to  less  than  09  when  dealing  with  an  intermediate 
product. 

Through  the  courtesy  of  Joseph  Garfield.  Esq., 
M.Inst.C.E.,  it  is  possible  to  give  the  following 
description  of  the  sewer  grease  recovery  plant 
at  Esholt,  Bradford.  The  installation  contains 
128  presses,  making  47  cakes  36  in.  square  and 
If  in.  to  2  in.  thick.  It  works  continuously 
day  and  night,  and  is  operated  by  compressed 
air,  having  an  effective  pressure  of  about  80  lb. 
per  sq.  in.  The  sewage  is  treated  with  sul- 
phuric acid,  causing  the  solid  matter  to  separate 
and  deposit  in  settling  tanks  as  sludge.  This  sludge 
contains  some  80 — 85%  water,  and  of  the  remainder 
some  30 — 40 ?£  is  grease.  Each  filter  press  is  worked 
for  some  71  hours  before  a  complete  cake  is  formed, 
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being  forced  in  for  a  oonple  of  hours  and 
beamed  well  through  for  from  i  to  lj  hours 
to  the  amount  ol  sake  that  has  been 
formed.  During  the  final  ten  bourn  the  cake  ia  not 
(teamed,  as  m«tiiiwg  extra  is  gained.  When 
finished  il  oontaini  16  18  of  grease  and 
88  SO  of  water.  K.i.  Ii  |nv«  holds  about  3;l  cut. 
on  the  average,  and  this  works  oul  at  about  Ts  lb. 
per  ill   it.    The  rate  of  filtration  is  iboul  0"O 

|.  ft.  per  hour.  The  presses  are  fitted  with 
pneumatic  i  losing  gear  and  haw  steam  connections 
to  the  feed  pasaage  at  each  end  of  the  press.  Cotton 
twill  oloths  are  used,  .is  jute  "ill  not  stand  the 
steaming,  and  the  life  of  the  cloth  is  about  6 — 10 
weeks. 

About  40  50  presses  are  discharged  per  day, 
and  it  takes  two  men  an  average  if  about  hi  mins. 

to  open,    empty   mid    re-close   I    press,    about    three 

cloths  being  replaced.  This  gives  a  factor  of  1*79 
The  total  labour  is  tour  steamers  lor  each  shift, 

four  etnptiers.  day  shift  only,  and  one  man  on 
trucks,  day  shift  onlv.  The  total  factor  is.  there- 
fore, about  t.  This  excludes  one  night  and  one  day 
supervisor. 

in  conclusion  it  may  he  said  that  the  best  success 
of  a  filter  press  installation  depends,  not  only  on 
the  choice  of  plant,  hut  more  especially  on  those  in 
charge  of  the  operations.  It  is  nearly  always  possi- 
ble to  reduce  high  labour  and  cloth  charges  by 
proper  methods  in  the  lay-out  of  the  plant,  and 
especially  in  the  formation  of  the  precipitate  or 
suspension,  and  those  who  take  these  facts  duly  to 
heart  will  get  the  most  satisfactory  results. 

The  author  lias  to  tender  his  best  thanks  to  the 
many  firms  and  individuals  who  have  enabled  him 
to  collect  various  data  and  have  given  permission 
to  use  them  for  the  present  purpose.  He  has  in 
most  cases  to  respect  the  condition  that  these 
should  remain  anonymous,  but  he  may  especially 
mention  Arthur  C.  Auden.  Esq..  M.Tnst.CE. :  also 
H.  Griffiths.  Esq..  ARCS.,  B.Sc,  who  gave  valu- 
able assistance  in  criticising  the  proofs.  He  would 
also  like  to  thsnk  his  wife,  who  prepared  the  various 
microscopic  slides  etc.  for  the  camera,  and  carried 
out  some  useful  researches  in  regard  to  filter  cloths. 


the  K  M.P.  v\as  much  more  rapidly  attained  in  the 
il  the  higher  percentages  oi  oxygen,  there 
being  no  minimum  Buch  as  was  noted  with  the 
smaller  external  resistance.  It  was  further  found 
that  the  depolarisation  was  proportionately  greater 

with    the    smaller    percentages   of    oxygen.      This    is 

shown  in  fig.  '2.  With  the  30  oxygen,  alternation 
of  air  ami  oxygen  caused  appreciable  movemenl  of 

the  voltmeter  needle.     There  was  no  refill  of  the 

cell  during  the  observations  in  fig.  S.  and  hence  the 
cell  was  apparently  capable  of  giving  concordant 
values    for.    Bay,    six    two-hour    runs    with    rests    ill 


10  60  120 

Time  in  minutes. 
Fig.  1. 

between.     The  rate  of  flow  of  gas  in  these  experi- 
ments was  always  about  5 — 6  litres -per  minute. 

It  was  noted  that  pressure  on  the  gauze  altered 
the  E.M.F.  as  registered  on  the  voltmeter — acci- 
dental pressure  on  the  cell  completely  altered  the 
final  E.M.F.  for  several  runs.  So  when  a  trial  cell 
was  specially  constructed  care  was  taken  that  the 
gauze  was  tightly  stretched  and  secure  from  acci- 
dental pressure.  The  introduction  of  any  obstacle 
in  the  orifice  increased  the  pressure  of  the  gas  in 
the  cell,  and  since  this  was  equivalent  to  an  increase 
in  the  concentration  of  the  oxygen  there  was  an 
increase  in  the  E.M.F.     It  was  therefore  necessary 


Edinburgh  Section. 

THi:  DEPOLARISATION  BY  OXYGEN  OF  A 
VOLTAIC  CELL. 

BV  A.   M.    WILLIAMS,   M.A.,  D.8C. 

The  experiments  here  described  were  undertaken 
at  the  suggestion  of  Prof.  Henry  Briggs.  Heriot 
Watt  College,  Edinburgh,  with  a  view  to  obtain  an 
indicator  automatic  ally  recording  the  oxygen  per- 
Centage  in  the  air  of  mine  rescue  apparatus  and 
oxygen  chambers.  The  underlying  idea  was  that 
the  polarisation  in  a  voltaic  cell  due  to  a  film  of 
hydrogen  on  the  positive  pole  might  l>e  removed  by 
am  of  oxygen,  and  it  was  sought  to  establish 
a  relation  between  the  amount  of  depolarisation 
and  the  percentage  of  oxygen  in  the  current  of  gas 
passing  over  the  positive  plate. 

Alter  some  preliminary  experiments  it  was  found 
that  a  cell  in  which  the  gas  current  passed  over  a 
silver  gauze  separated  from  a  zinc  plate  by  a  pad 
soaked  in  calcium  chloride  solution  gave  a  depolar- 
isation relative  to  air  of  0'20  volt  with  98%  oxygen. 
The  curves  obtained  on  running  down  through  a 
voltmeter  of  167  ohms  resistance  are  shown  in  fig.  1. 
It  will  be  noted  that  in  the  rase  of  98%  and  65% 
oxygen  there  is  a  large  initial  drop,  the  E.M.F. 
pissing  through  a  minimum  and  then  rising  to  a 
fairly  constant  final  value. 

On  taking  a  second  series  of  observations  with  a 
voltmeter  of  resistance  830  ohms,  the  final  value  of 
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for  the  orifice  to  bo  free  from  accidental  blocking 
of  any  kind  (and  incidentally  necessary  to  correct 
for  any  large  variation  in  the  barometric  pressure). 
The  effect  of  diluting  the  current  of  gas  with 
carlion  dioxide  was  tested.  As  a  result  of  several 
series  of  observations  it  was  concluded  that  carbon 
dioxide  acted  mainly  like  the  nitrogen  in  the  air- 
it  served  simply  as  a  diluent  of  the  oxygen  and  did 
not  of  itself  seriously  affect  the  E.M.F.  In  con- 
sequence subsequent  observations  were  confined  to 
oxygen-nitrogen  mixtures,  save  on  one  occasion 
when  the  results  with  the  carbon  dioxide  merely 
confirmed  the  earlier  observations. 
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The  above  results  appeared  sufficiently  satisfac- 
tory to  justify  the  construction  of  a  specimen  work- 
ing cell.  It  consisted  of  an  ebonite  frame  across 
which  a  piece  of  silver  gauze  was  stretched  tightly. 
To  reduce  internal  resistance  the  zinc  plate  was 
bent  so  as  to  leave  a  space  of  only  3  mm.  for  the 
pad.  The  cell  fitted  into  a  wooden  box  through 
which  a  current  of  gas  could  be  blown.  The  E.M.F. 
of  this  cell  was  0-830  volt  at  20°  C,  and  the  internal 
resistance  was  32  ohms.  On  refilling,  the  E.M.F. 
was  found  to  be  0'824  volt  and  the  internal  resist- 
ance 28  ohms,  i.e.  the  condition  of  the  cell  was 
appreciably  reproducible. 

Observations  were  taken  as  before  in  order  to  find 
the  value  of  the  E.M.F.  with  varying  percentages 
of  oxygen  when  the  cell  was  running  down  through 
an  external  resistance  of  830  ohms.  The  resulting 
curves  were  of  the  same  type  as  those  shown  in 
fig.  2  and  the  final  values  are  given  in  Table  I., 
where  V-V,  is  the  depolarisation.  The  values 
under  V  have  been  corrected  both  for  internal 
resistance  in  the  cell  and  for  error  in  the  voltmeter. 


Table 

I. 

Order  of  expt. 

%  oxygen. 

V. 

V— v.. 

2 

99 

0-75 

0-27 

4 

55 

0-645 

0165 

30 

0-53 

0-05 

1 

21 

0-48 

000 

3 

21 

0-48 

— 

7 

21 

0-47 

— 

6 

56-21 

0-515 

One  series  of  observations  was  taken  where  the 
percentage  of  oxygen  passing  was  varied  at  inter- 
vals until  21%  was  reached.  There  was  a  constant 
3%  of  carbon  dioxide  in  the  gas  in  this  case,  which 
is  represented  by  the  dotted  line  in  fig.  3.  The  lag 
is  very  obvious.  In  the  earlier  experiments  when 
air  replaced  oxygen  it  will  be  seen  from  fig.  2,  for 
example,  that  the  time  before  the  air  value  was 
reached  varied  from  60  nuns,  with  97%  oxygen  to 
12  mins.  with  30%  oxygen,  and  in  this  case  the  lag 
is  certainly  20 — 30  mins. 
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Some  experiments  were  tried  with  zinc-silver 
cells  containing  pads  soaked  in  solutions  containing 
various  proportions  of  zinc  chloride  and  calcium 
chloride.  It  was  found  that  the  greater  the  concen- 
tration of  the  zinc  chloride  the  more  nearly  rever- 
sible the  cell.  Thus  with  a  solution  containing  25%  of 
zinc  chloride  and  25%  of  calcium  chloride  the  initial 
E.M.F.  was  0-563  volt,  falling  to  0'550  volt  in  one 
minute  and  after  two  hours  to  0'532  volt.  The 
effect  of  a  current  of  oxygen  on  such  a  cell  was  to 
increase  the  E.M.F.  by  0"037  volt— comparable  with 
the  effect  with  an  earlier  carbon-zinc  cell. 

Other  experiments  were  directed  to  finding  how 
the    depolarisation    varied    with    different    metals, 


using  the  solution  employed  with  the.  typical  silver 
gauze  cell.  The  internal  resistances  varied  some- 
what as  the  cells  were  roughly  constructed.  The 
following  table  gives  some  of  the  results. 

Table  II. 


Registered 
depolarisation. 


Actual 
depolarisation. 


Silver 

Copper 

Nickel 


0-22 
011 
0-18 
0145 


0-275 
0-14 
0-33 
0-21 


The  nickel  cell  resistance  was  greatest  owing  to  the 
difficulty  in  wetting  the  gauze.  When  the  gauze 
was  more  efficiently  wetted  the  depolarisation  fell, 
pointing  to  the  fact  that  thorough  wetting  tended 
to  render  less  easy  the  access  of  the  oxygen  to  the 
electrode. 

The  experiments  so  far  described  were  all  per- 
formed at  room  temperatures.  It  was  now  sought 
to  find  the  influence  of  temperature  on  the  standard 
type  and  a  set  of  observations  was  taken  at  40°  C. 
The  change  in  the  initial  E.M.F.  with  temperature 
was  small,  being  from  0'83  volt  at  15°  C.  to  0"82  volt 
at  40°  C.  when  in  air.  To  eliminate  troubles  due  to 
drying  of  the  pad  it  was  found  necessary  to  pass 
the  air  and  oxygen  currents  over  a  surface  of  water 
heated  to  a  temperature  a  little  below  that  of  the 
cell.  The  depolarisation  registered  was  much  the 
same  as  at  15°  C.,  but  there  was  this  difference— 
the  cell  ran  down  much  quicker  at  the  higher  tem- 
perature and  refills  were  more  frequent.  Equili- 
brium when  air  replaced  oxygen  was  attained  in 
about  20  mins.,  which  was  much  more  rapid  than 
with  the  corresponding  observations  at  room 
temperatures. 

A  set  of  observations  was  also  taken  at  40°  C. 
with  two  small  cells  in  series.  These  were  con- 
structed according  to  specification  and  were  about 
25  cm.  X3-8  cm.  each.  The  initial  E.M.F.  was  over 
1-70  volt  and  the  registered  E.M.F.  fell  from  more 
than  1-00  volt  to  0'46  volt,  in  1  min.,  and  to  0"28a 
volt  after  2  hrs.  in  a  stream  of  air.  With  an 
oxygen  current  the  E.M.F.  fell  to  a  steady  value  of 
0-70  volt  in  40  mins.,  and  on  replacing  oxygen  by 
air  after  a  further  40  mins.  the  value  fell  from 
0-695  to  0-350  in  1  min.  and  attained  the  equili- 
brium value  of  0-285  volt  in  20  mins.  The  regis- 
tered depolarisation  was  thus  0-41  volt,  while  the 
actual  depolarisation  was  0'50  volt. 

Summary  and  conclusions. 

1.  The  depolarisation  of  a  voltaic  cell  by  a  stream 
of  oxygen  passing  over  the  positive  plate  may 
amount  to  0-3  volt,  which  is  much  greater  than  can 
be  accounted  for  by  a  simple  gas-concentration 
effect. 

2.  The  depolarisation  is  greater  the  less  wet  the 
gauze  constituting  the  positive  plate. 

3.  With  a  low  resistance  the  polarisation  takes 
place  more  quickly  than  the  depolarisation,  though 
this  eventually  overtakes  and  reduces  the  polarisa- 
tion. 

4.  The  less  run  down  the  cell  the  more  sensitive 
it  is  to  depolarisation  by  the  oxygen. 

5.  The  more  nearly  the  cell  approaches  reversi- 
bility, the  more  closely  does  the  depolarisation  by 
the  oxygen  approach  a  gas-concentration  effect. 

6.  Polarisation  and  depolarisation  take  place 
more  rapidly  at  higher  temperatures. 

In  conclusion  the  author  desires  to  thank  Pro- 
fessor James  Walker,  F.R.S.,  for  his  kindness  in 
providing  facilities  for  the  prosecution  of  this 
research  in  the  Chemical  Laboratory,  University  of 
Edinburgh. 
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Communications. 

THE   ACCELERATION   OP    vu.rAMs  vti<>\ 
I'utr  II. 

.1  Discontinuity  in  the  Effect  of  Vulcanisation. 

IIY   D.  W.  TWISS  AND  C.    W.   H.   HOWSON. 

In  the  previous  paper  on  the  above  subject  (J 

'-  >  d  the  results  were  given  of  comparative 

experiments   with   aldehyde-ammonia,    m-  and    o- 

phenylenediamine,      thioearbanilide.     and     bexa- 

methylenetetramine. 

The  present  paper  contain,  the  results  of  further 

The  method  of  procedure  Has  the  same  as 

that   adopted   earlier,    the    most    important    feature 

be.ng  the  use  of  n  heated  bath  of  oil  for  vulcanisa- 
tion ot  the  samples,  whereby  the  periods  of  vul- 
canisation are  rendered  more  definite  than  with 
steam  heating. 

1  represents  the  progress  of  vulcanisation  of 

im  «.,tP  ""  V"*  "V'0  °T?Pe  rubber  W,  sulphur 

li"  With  and  without  the  addition  of  1°    and  01 


!"'","""'     "'■"IV    uuh    :'    "ample    of    carhodiphenvl- 

.T'"';  ion  of  mercuric  o'„l,    ,, 

I    oearba,nl,,le      ,,,      ben»ae    soluti v.,,1,,1    no 

"•'   ■"■■'   »*"**»*    '^tnit.v.    I„,t    ,„,    at,„unt   of   the 

5^P°^f«at>onofcartodiPhenylimidethhevi! 

""'  ' ,M   '""   be  regarded  as  i,,.,l.  and  it   was 

-ns,,!,.,,.,,  necessary  to  produce  the  oarbodipWt 
"""ll",  '"   "**   llv  the  interaction  of  the  (dfiooarb. 

anilrie  and. mercuric  oxide  in  the  rul r  mixing. 

faraUel  vulcanisation  experiments  were  therefore 

iSl  -SSrf  mixing  oTmbberQo! 

t  i  th« standard  mixing  with  the  addi- 

tion ol  I  ot  thioearbanilide  and  3  of  yellow  mer- 
™™«*kj  and  (0  the  same  mixtuw TaeLMo)  bu 

thout  the  thioearbanilide.  The  results  given  in 
6g.   3   show   that    mixture   (b)   possesses   no   marked 

adjantage  ,n  rate  of  vulcanisation  relative  to  (c) 

Parted  to  a  mixing  by  the  introduction  of  tWocarb- 
anilide  cannot  be  ascribed  to  the  formation  of  car 
bodiphenyhmide.     It  is  noteworthy,  however,  that 


Potassium  hydroxide. 


of  a  high-grade,  light  calcined  magnesia.  Judging 
the  rate  of  vulcanisation  by  the  period  required  for 
the  attainment  ot  maximum  tensile  strength  the 
acceleration  factor  (toe.  c,t.  p.  129  t)  for  the  mag- 
nesium oxide  .n  question  is  approximately  33  and 
-■>  respectively  tor  1  and  0"4%;  the  presence  of 
the  finely  dispersed  particles  of  undissolved  mag- 
•  •-nnn  „x,de  somewhat  affects  the  extensibility  of 
,t  Z  ^  a"d  ^e  acceleration  factor  assessed  by 
the   periods  required  for  the  reduction  of  the  ex- 

hree  times  its  weight  of  glycerol  (see  Twiss,  J., 
ii. .  UHo).  The  acceleration  factor  judged  by  the 
tensile  strength  method  or  by  the  period  for  the 
production  of  extensibility  of  650   f  haV  f  value 

wlth^nx  a,Kl  I'  Whi0h  t""1^''-  'ery  fa  von  -ably 
with  many  popular  organic  accelerators  at  the  same 

2f„a"u"  and  1S  approximately  equal  u,  he 
factor  for  the  magnesia  in  the  preced  no-  experi- 
ment at  twice  the  concentration.  experi- 

carWiH^w  °ft,.sl,PP°rte'-s  of  the  use  of  thio- 
•  mlide   that    this   substance   needs   the   simul 
taneous  presence  of  sine  oxide  for  the  development 

b  1 itv  that* b°  °ff7;t'  "';' ■  sl'--1-'  "i  tbe'possi- 
DUitj  that  the  active  BUbstance  might  real  y  be 
carl.od,phcnyl,n„de,  n : \.C,.H,)a,  produced  from 
Phuris,!nC"ffm,hdPf'   g^-^-W.!   by  the  desul 

Enowr Eff °  ft"  z,nc  oxidp-  ancI  ^hich  is 
known  to  bo  remarkably  active  chemically.     .\n  ex- 


Fig.  2. 

the  curves  for  mixing  (c)  indicate  marked  catalytic 
power  on  the  part  of  the  mercuric  oxide,  which  '  in- 
deed, might  have  been  expected  from  the  basic 
character  of  this  substance. 

Reference  to  fig.  12  in  the  previous  paper  (loc 
at  p  131  T)  reveai3  the  remarkable  fact  that, 
although  the  mixing  containing  the  organic  cata- 
lyst together  with  zinc  oxide,  vulcanises  much  more 
rapidly  than  the  blank  mixing,  the  slope  of  tho 
extensibility  or  elongation  curve  in  the  lower  part 
ot  the  diagrams,  instead  of  being  steeper,  tends  to 
he  more  gradual.  Closer  examination  of  the  be- 
haviour of  mixtures  of  this  composition  reveals  tho 
tact  that  the  extensibility  curve  in  question  under- 
goes a  remarkable  change  of  direction  at  an  early 
stage  of  the  vulcanisation  process.  A  similar 
phenomenon  is  observable  with  a  rubber-sulphur 
mixing  containing  as  accelerator  a  mixture  of  tri- 
phcnylguanidino  and  zinc  oxide.  Tho  results  are 
reproduced  in  figs.  4  and  5.  In  both  cases  the  ex- 
tensibility at  first  decreases  very  rapidly  with  in- 
creasing vulcanisation,  but  finally  assumes  a  much 
more  gradual  rate  of  change 

The  presence  of  zinc  oxide  appears  to  be  favour- 
able, if  not  conditional,  to  tho  occurrence  of  the 
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inflexion  in  the  extensibility  curve  within  the  usual  j    the  bend   appears   to   be   absent  the   extensibility 

range  oi  vulcanisation.     From  the  results  given  in  curve  undergoes  a  change  of  direction  at  a  stage  of 

the  previous  paper  it  is  evident  that  no  indication  |    vulcanisation    beyond    the     range    of    convenient 

of  such  inflexion  exists  in  the  extensibility  curves  testing. 
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Zinc   oxide   and  hexaraethylenetetramine.       Triphenylguanidine  and  zinc  oxide. 


Q5-<H{0     &»%Hgo+l*TC     OBIor.k 


Fig.  3. 


O  Blank     4f-B/-  +  '%  H  M  T 
Q-BI+  /y*  H.M-T.  +  1%  Z  nO 

Fig.  4. 


for  the  mixings  containing  aldehyde-ammonia; 
when  the  aldehyde-ammonia  is  used  in  conjunction 
with  zinc  oxide,  however,  an  inflected  extensibility 

Aldehyde-ammonia  and  zinc  oxide. 

rZO-=e 


Curves  show  rates  of  cure  as  indi- 
cated by  (A)  tensile  strength,  (B) 
elongation. 


Fig.  5. 

Hexamethylenetetramine  and  zinc  oxide. 


Tempi  23' C 


316%  A.A.    <l-y2^A.A.+  IJlZilO. 

Fig.  6. 

curve  is  obtained,  as  is  demonstrated  by  the  results 
in  fig.  6.  No  such  inflexion  appears  to  occur  in  the 
progressive  vulcanisation  of  the  standard  rubber- 
sulphur  mixing  with  the  addition  of  thiocarbanilide 
and  zinc  oxide.     It  is  possible,  however,  that  when 


Curves  show  rates  of  cure  as  indicated  by  (A)  tensile  strength,  (B) 
elongation,  (c)  vulcanisation  coefficient. 

Fig.  7. 

By  concentrating  the  number  of  tests  around  the 
point  of  inflexion  of  the  extensibility  curve  for  the 
hexamethvlenetetramine-zinc  oxide  mixing  it  is 
found  that,  in  at  least  this  case,  the  curve  in  reality 
undergoes   a   double   inflexion    within   a   short   in- 
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terra]  of  tune  (tigs.  7  and  B).*  This  surprising 
result  baa  been  confirmed  by  repeated  re-investiga- 
tion ■  uli  different  mixings  of  the  same  composition 
vulcanised  at  the  same  and  different  temperatures. 

-ults  also  indicate  some  concomitant  discon- 
tinuity in  the  tensile  strength  and  combined  sul- 
phur curves,  but  the  actual  outline  of  the  tensile 
strength  corves  in  figs.  7  and  8  is  given  with  a 
certain  amount  of  reserve  on  account  of  the  some- 
what greater  variability  in  the  values  obtainable. 
It  is  noteworthy  that  the  inflexion  in  the  extensi- 
bility curve  occurs  at  s  vulcanisation  coefficient  of 
I  indicating  that  the  first  peak  in  the  tensile 
strength  curve  represents  the  ordinary  "optimum 

CUre,  and  that  the  subsequent  peak  is  the  ab- 
normal one;  it  may  also  be  observed  thai  the  maxi- 
mum extensibility  attained  just  alter  the  inflexion 
ol   the  curve,  has  approximately  the  value  ol  650 

eon mly   observed   si   the   tensile  optimum  of  a 

rubber-eulphur  mixing  vulcanised  under  ordinary 

Hexiinietliyh  n.  t.traiiitue  and  ?ine  o\i.l.-. 


■4 


o  e      0  Q 


O  Q        Q       V 


^T 


Timc  of  Cure  in  Minutes 


St»  iOO         iin         ioo       2SO        JOO       SSO       *<W       *SO 


l%H.M.T«-l%Zr)0        Temp  1I8°C 

rates  of  cure  as  indicated  by  (a)  tensile  strength, 
ligation.  • 

Fig.  8. 

conditions.  The  explanation  of  this  unexpected 
irregularity  in  the  alteration  in  the  physical  ehar- 
acteristics  of  the  rubber  is  not  at  all  obvious;  it 
appears  probable  that  the  two  sections  of  the  ex- 
lnv  curve  indicate  two  distinct  processes 
causing  alteration  in  the  physical  characteristics 
of  the  rubber,  the  point  of  inflexion  representing 
I  which  the  one  preponderating  earlier 
i«  overtaken  by  the  other,  which  then  becomes  pre- 
dominant. 

From  the  curve  in  fig.  7  it  will  be  seen  that  for 
one  mixing  it  may  be  possible  within  a  small  range 
of  cure  to  apply  three  distinct  periods  of  vulcanisa- 
tion and  yet  to  obtain  nl.ni  ical  extensibility  in  the 
resulting  rubber  in  spite  of  the  three  different  vul- 
canisation coefficients.  Such  a  result,  which  is  in- 
dependent of  the  further  complications  introduced 
into  the  relation  between  the  physical  properties 
and  the  vulcanisation  coefficient  by  subsequent 
"  ageing  "  (see  Reports  of  the  Progress  of  Applied 


•  Tli*  <:'■  i  t,  which  is  observable  over  only  a  small  range  of  con* 
Santntion,  It  probably  to  te  attributed  to  "the  physical  nature  of 
tho  ilnc  oxide  as  an  exceedingly  fine  powder  rather  than  to  It* 
chemical    nature  ;     1",,  of  carbon   black  (gas  black  or  lampblack) 

l.itrcMu.e,  n  similar  irregularity. 


Chemistry,  1919,  i.  338),  serves  to  emphasise  more 

strongly  than  ever  the  laek  of  simplicity  in  the  re- 
lationship between  the  physical  alteration  effected 
in   rubber  dining  vulcanisation  and  the  chemical 

Change  by  which  this  alteration  is  induced. 

Grateful  acknowledgment  must  again  be  made  of 
the  permission  of  Mr.  J.  V.  Worthington.  Technical 

.Superintendent  and  Director  of  the  Dimlop  Rubber 

Co.,  for  the  publication  of  the  foregoing  results. 


NOTE  ON  A  iwim  \.\  \  \n  i:  ai.  PETROLEUM. 

l'vitl     II. 

BY    TROK.    i.    HEAD,     M.A.,    PH.D.,     INIi     MISS    A.    C.     P. 
ANDREWS,   U.8C. 

In  a  previous  communication  from  this  laboratory 
some  of  the  characteristics  of  a  hitherto  undescribi  1 
natural  petroleum,  from  Papua,  were  recorded  (J 
1919,  319 1).  Tho  results  demonstrated  that  a 
"170°  run"  of  the  Papuan  oil  contained  abi 
11%  of  aromatic  hydrocarbons,  from  which  a  frac- 
tion having  a  combined  content  of  benzene  and 
toluene  amounting  to  about  10%  could  readily  be 
obtained.  The  Papuan  oil  thus  contains  appreci- 
able amounts  of  aromatic  hydrocarbons,  although 
it  is  less  rich  in  these  than  Borneo  petroleum  (e/. 
.loii.s  and  Wootton,  Chem.  Soc.  Trans.,  1907,  91, 
I  1  16).  The  observations  now  recorded  deal  largely 
with  the  higher  boiling  fractions,  and  were  made 
upon  material  obtained  from  the  second  sample  of 
Papuan  petroleum  (No.  5  bore,  Government  Oil- 
field. I'poia,  Papua)  mentioned  in  the  foregoing 
paper. 

Crude  oil. 

The  crude  oil  had  sp.  gr.  0-7965  at  22°  C,  and 
nD"=l-4489. 

"180°  Bun." 
When  the  crude  oil  was  distilled  up  to  180°  C. 
from  an  ordinary  flask  the  fraction  passing  over 
("  180°  run  ")  amounted  to  4465  i ,  by  weight,  of 
the  original  material.  It  had  sp.  gr.  0755  at  22-25°, 
n„-"  =  V425.  When  distilled  (loc.  eit.)  through  a 
column,  the  "  180°  run  "  yielded  the  fractions  num- 
bered 1  to  4  in  Table  A  below. 

"Residuals  boiling  above  180°. 

The  reddish-brown  fluorescent  residue  left  in  the 
distilling  flask  after  the  preceding  distillation 
amounted  to  55'35  .  Iry  weight,  of  the  crude  oil, 
and  bad  sp.  gr.  0'831  at  2.5°  O.j  »iD20  =  l-4045.  The 
total  amount  utilised  in  the  work  described  below 
was  about  1800  grams. 

('poo  heating  this  residue  in  an  ordinary  dis- 
tilling flask,  distillation  began  at  90°  C,  and  a 
small  fraction  had  collected  at  180°.  The  first 
fraction  was  cut  at  220°  and  second  and  third  frac- 
tions were  collected  up  to  260°  and  300°  respectii 
(see  fractions  5,  t>,  and  7,  in  Table  A).  In  each 
fraction  a  cloudiness  was  observed,  followed  by  the 
separation  of  a  small  heavy  layer  of  liquid.  This 
layer  became  scini-solid  in  the  last  fraction.  In 
all  three  eases  the  traction  became  homogeneous 
when  shaken  anil  allowed  to  stand.  The  first  of 
these  fractions,  which  was  very  similar  in  appeal 
anco  and  odour  to  good  kerosene,  was  colourless,  the 
iecond  faintly  yellow,  and  the  thud  pale  yellow. 
Slight  fuming  was  noticeable  as  the  temperature 
approached  300°  C.  but  there  was  no  rank  odour 
indicative  of  "cracking."  At  235  a  white  semi- 
solid deposit  was  formed  on  the  sides  of  the  con- 
denser-tube. The  temperature  remained  constant 
for  some  time  at  254  and  at  269°  C.  The  specific 
gravities  and  refractive  indices  (see  Table  A)  show 
a  gradual  increase  with  rising  boiling  point. 

By  interrupting  the  distillation  at  210°  and  allow- 
ing tho  residue  to  cool,  a  dark-brown  gelatinous 
mass  was  obtained.  The  residue  left  after  distilling 
to  300°  set  to  a   semi-solid  cake    when    cold;    the 


290  T 


READ  &  ANDREWS.— PAPUAN   NATURAL   PETROLEUM.— PART  II.  [Aug.  31,  1920. 


amount  of  this  residue  corresponded  to  16'6%,  by 
weight,  of  the  original  petroleum. 

Besiduals  boiling  above  300°. 

The  bulk  of  the  residues  boiling  above  300°  was 
distilled  under  reduced  pressure,  but  in  one  in- 
stance the  distillation  was  carried  to  350°  under 
atmospheric  pressure.  Towards  the  end  of  this 
process  the  distillate  solidified  in  the  condenser- 
tube.  Fractions  collected  between  the  limits  300° — 
340°  and  340° — 350°  amounted  to  62%  and  22  - 
respectively,  calculated  on  the  weight  of  the 
original  crude  oil,  and  the  residue  represented  8'2% 
of  the  crude  oil. 

The  main  residues  boiling  above  300°  were  dis- 
tilled from  a  Claisen  flask  under  a  pressure  of 
18  mm.  in  portions  of  about  60  g.,  the  temperature 
of  distillation  being  carried  to  255°  by  means  of  a 
metal  bath.  The  four  portions  noted  in  Table  A 
(Nos.  8,  9,  10,  and  11)  were  thus  collected.  From 
about  225°  the  distillate  partially  solidified  to  a 
brownish-yellow  waxy  mass  as  soon  as  it  reached  the 
receiver,  and  at  a  higher  temperature  partial  solidi- 
fication occurred  in  the  condenser-tube.  Each 
fraction  had  a  darker  yellow  colour  than  the  one 
preceding.  The  last  two  fractions  (Nos.  10  and  11) 
exhibited  a  crystalline  formation  interspersed 
throughout  a  viscous  liquid.  The  first  of  these 
fractions,  when  warmed,  became  completely  liquid 
at  about  20°,  but  in  the  other  case  (No.  11)  the 
material  remained  partly  solid  at  35°,  and  the 
specific  gravity  was  therefore  observed  at  40°.  The 
dark-brown  solid  mass  remaining  in  the  Claisen 
flask  corresponded  to  5'9%  of  the  original  oil. 
Besiduals  boilinrj  above  255°  at  18  mm. 

The  solid  dark-brown  residue  just  referred  to 
possessed  a  greasy  feel  and  was  almost  odourless. 
It  was  not  appreciably  decolorised  by  treatment 
with  animal  charcoal.  Attempts  to  obtain  pure 
crystalline  material  from  it  by  slow  deposition  from 
solvents  and  by  volatilisation  were  unsuccessful.  A 
portion  of  the  residue  was  again  distilled  under 
reduced  pressure,  and  in  this  way  further  fractions 
containing  crystalline  material  were  obtained  (Nos. 
12,  13,  and  14).  Fraction  12,  when  liquefied,  ex- 
hibited a  pronounced  brown  fluorescence,  whilst 
with  fraction  13  the  fluorescence  was  green.  The 
final  residue,  which  failed  to  distil  below  310°  at 
20  mm.,  was  quite  hard;  it  was  black,  somewhat 
stickv,  and  practically  odourless.  The  amount  was 
0-9%  of  the  crude  oil. 

Summary  of  fractions  obtained. 
The  appended  table  indicates  the  character  and 
yield  of  the  various  fractions  into  which  the  crude 
oil  was  resolved  :  — 

Table  A. 
Fractional  distillation  of  Papuan  petroleum. 


— 

Weight 

Frac- 

B.p.. 

Pres- 

percent- 

Refractive 

tion 

°C. 

sure. 

age  of 

Sp.  srr. 

index. 

no. 

crude 
oil. 

%" 

1 

eo°-9o°  • 

Atm. 

5-0 

0-715/24° 

1-4088 

90°-120° 

160 

0.744/24.5° 

1-4161 

3 

120°-150° 

140 

0-7015  25 

1-4278 

4 

150°-180°t 

» 

80 

0-7905,24° 

1-4405 

5 

up  to  220° 

13-6 

0-796/20° 

1-4440 

6 

220°-260° 

„ 

13-9 

0-820/20° 

1-4568 

7 

260°-300° 

•• 

10-2 

0-842/20° 

1-4684 

8 

up  to  1W 

18  mm. 

3-0 

0-56/25° 

1-4757 

9 

190°-200° 

1-4 

0-855, 26 

1-4760 

10 

200°-225° 

3-3 

0-861/25° 

1-4791* 

11 

225°-255° 

•• 

31 

0-869/40° 

1-4931* 

12 

up  to  275° 

20  mm. 

30 



1-5189 

13 

275°-305° 

1-6 

14 

305°-310° 

0-3 

. 

15 

above  310° 
(residue) 

•• 

0-9 

t  Xot  redistilled. 


'  After  removing  crystals. 


None  of  these  fractions  up  to  No.  8  exhibited  any 
measurable  optical  rotation  when  examined  in  a 
2  dm.  tube  at  20°  C.  in  sodium  light.  Fraction  9, 
however,  under  these  conditions  gave  a  dextrorota- 
tion of  005°;  whilst  fraction  10  gave  aD  =  -l-010o  in 
a  2  dm.  tube.  Fraction  11  was  too  dark  to  read 
accurately,  even  in  a  1  dm.  tube,  but  it  appeared  to 
possess  a  small  dextro-rotation.  The  above  values 
are  of  the  same  numerical  order  as  those  recorded 
by  Rakuzin  for  Russian  and  American  petroleum, 
both  of  these  groups  being  also  as  a  rule  dextro- 
rotatory (J.  Russ.  Phys.  Chem.  Soc,  1904,  36,  554). 
Jones  and  YVootton  (loc.  cit.)  also  observed  similar 
values  for  Borneo  petroleum,  but  in  this  case  the 
rotation  was  to  the  left. 

Isolation  of  normal  tricosane. 

The  crystalline  material  present  in  fraction  10 
(b.p  200° — 225°  at  18  mm.)  was  separated  from  tho 
accompanying  viscous  liquid  by  filtration  with 
suction  and  dried  by  pressure  on  a  porous  plate. 
The  almost  colourless  crystals  so  obtained  were 
readily  soluble  in  light  petroleum  or  in  ether,  but 
were  only  sparingly  soluble  in  cold  alcohol.  When 
purified  by  crystallisation  from  hot  alcohol  the  pro- 
duct consisted  of  colourless  leaflets  melting  at  48° 
(corr.).  The  melting  point  was  unaltered  by  recrys- 
tallisation.  The  original  thick  oily  filtrate  slowly 
deposited  further  quantities  of  similar  crystalline 
material  upon  standing  in  the  cold. 

The  substance,  in  benzene  solution,  showed  no 
pronounced  reaction  with  bromine  and  upon  com- 
bustion it  yielded  C=85'0%  and  H  =  14-9%.  It  was 
therefore  identified  as  normal  tricosane,  C,3H18 
(m.p.  4S°;b.p.  234°  at  15  mm. ;  C  =  85-l%,  H  =  14'9), 
a  hydrocarbon  which  hitherto  has  been  identified  in 
brown  coal  paraffin  and  in  Pennsylvania  petroleum. 

Fraction  11  (b.p.  225°— 255°  at  18  mm.)  yielded  a 
further  quantity  of  the  same  hydrocarbon,  but  the 
total  weight  obtained  from  the  whole  of  the  distil- 
lates amounted  only  to  a  few  grams. 

Upon  concentrating  the  alcoholic  mother  liquors 
from  the  purified  tricosane  a  crystalline  deposit 
melting  at  40°- — 42°  was  formed.  It  seems  probable 
that  this  contained  heneicosane,  C21H41  (m.p.  40'4°; 
b.p.  215°  at  15  mm.). 

Isolation  of  normal  pentacosane  and  normal 
heptacosane. 

By  treating  fraction  12  (b.p.  255°— 275°  at 
20  mm.)  in  the  manner  just  outlined,  and  recrystal- 
lising  the  solid  product  three  times  from  hot 
alcohol,  colourless  leaflets  were  obtained  of  m.p. 
54'3° — 54-8°  (corr.).  The  substance  was  similar  to 
tricosane  in  appearance  and  properties,  and  upon 
combustion  it  gave  C=85t)%  and  H  =  14-8%.  It 
was  accordinglv  diagnosed  as  normal  pentacosane, 
C25HS2  (C  =  85-l%,  H  =  14-9%).  This  hydrocarbon 
does  not  appear  to  be  well  known ;  Mabery,  who  iso- 
lated it  from  Pennsvlvania  petroleum,  recorded  the 
melting-point  as  53°— 54°  (Amer.  Chem.  J.,  1902, 
28,  193) ;  and  Marie,  who  prepared  it  from  cerotic 
acid,  gave  the  melting  point  as  54°  (Ann.  Chim.  et 
Phys.,  1896  [7],  7,  214). 

From  fraction  13  (b.p.  275°— 305°  at  20  mm.)  was 
isolated  in  a  precisely  analogous  manner  a  colour- 
less crystalline  substance  possessing  similar  proper- 
ties and  melting  at  60'5°— 60"8°  (corr.).  Upon  com- 
bustion this  yielded  C  =  85-0%,  and  H  =  14"8%  ;  it 
was  thus  recognised  as  normal  heptacosane,  C2-Hs, 
(m.p.  59-5°,  or  60°;  b.p.  270°  at  15  mm.;  C=85'2%, 
H  =  14"8%).  This  hydrocarbon  has  been  recorded  as 
a  constituent  of  beeswax,  tobacco,  and  soot  (Meyer 
and  Jacobsen,  Lehrbuch  d.  org.  Chem.,  1907,  1,  i., 
164). 

The  weight  of  each  of  these  hydrocarbons  isolated 
amounted  only  to  a  few  grams.  The  final  residues 
probably  contain  still  higher  members  of  the 
paraffin  series.  The  highest  paraffin  hydrocarbon 
reported  by  Mabery  (loc.  cit.)  in  Pennsylvania 
petroleum  is  C,aHi8;  but  the  next  three  members 


s\\l\  .    s...   10] 


ci.ri.ow  ft  TAYLOR.— THE  CONSISTENCY  OF  <  REASES 


■j'.n  t 


have  been  found  in  varum-  euealyptua  and 

.    ential  oils  (e/.  Smith,  J.  Proo.  Roj    8< 
\  -    Wall  i,  1918,  i".  96). 

Nunc  of  the  three  hydrocarbons  described  above 
exhibit.-. i   optica]   activity   when  dissolved   to  a   7  ., 

rotation  in  fight  petroleum  and  examined  in  a  2  dm. 

tnbe  in  sodium  light. 

The  weak  optical  activity  of  Papuan  petroleum 

anic   origin   for   this   material.     It 

ia    thus    particularly    interesting    that    eaeli    of    the 

for  four)  high  I'arallin  h.\  droearhons  yet  iso- 
lated from  it  possesses  an  odd  number  of  carbon 
atom  in  the  n.'  ■  that  they  stand  in  close 

il  relationship  to  such  typical  products  of 
organic  activity  as  behenie,  oarotio,  melissio,  and 
other  high  fatty  acids  with  an  even  Dumber  of 
carbon   atoms   in   the   molecule.       In  the  case  of 

-.  hania  petroleum,  however,  Mabery  (/or.  cir.l 
isolated  an  almost  unbroken  series  of  paraffin 
hydrocarbons  from  C„H„  to  C„H„;  a  moro detailed 
examination  of  the  paraffins  occurring  in  Papuan 
p. •troleiim   would   therefore  be  of  considerable  in- 

irben  larger  amounts  of  the  material  become 
available  for  distillation. 

Main   characteristics  of  Papuan  petroleum. 

Among  the  leading  features  of  this  petroleum  are 
absent  e  of  pronounced  colour  or  odour  in  the 
original  oil  and  in  the  various  fractions;  absence  of 
sulphur  and  nitrogen;  and  low  original  specific 
gravity.  Connected  with  the  last  feature  are  the 
unusually  high  yield  of  low-boiling  distillates  and 
the  small  proportion  of  high-boiling  residuals 
afforded  by  the  oil,  the  "  benzine  "  fraction  (to 
150°)  amounting  to  36%.  and  the  "  kerosene  "  frac- 
tion (1.50°— 300°)  to  46%,  by  weight,  of  the  crude 
oil. 

(cirn  -ponding  data  for  other  natural  petroleums 
are  listed  in  the  following  table  (Meyer  and  Jacob- 
sen,  loc.  cit.,  187;  Jones  and  Wootton,  loc.  at.): — 

Table  B. 

Fractional  distillation  of  various  natural 
petroleums. 


Jt.Of 

"Benzine." 

"Km 

"lues. 

Locality. 

crude  oil. 

t..  i:.o°. 

150 

above  300". 

0-79-0 

10-20 

55   ~~< 

10-20 

Caucasus 

ii'i-O'W 

■'• 

•j:>-:;ii 



Qalicia 

0-90 

5-30 

.. 

o-so  0 

10-20 

80   Hi 

Ilonn-o 

19 

'.1 

r, 

Pai'ua 

0-790 

sa 

4.; 

17 

In  the  case  of  Borneo  petroleum  it  is  stated  that 
no  distillate  passes  over  below  100°,  whereas  the 
Papuan  product  yields  5  of  distillate  up  to  90°, 
but  there  is  a  decided  similarity  between  these  two 
petroleums.  The  total  amount  of  aromatic  hydro- 
carbons present  has  not  been  determined,  but  the 
•  rude  oil  contains  about  -1  of  such  hydrocarbons 
distilling  below  170°  C.  (i.e.,  benzene,  toluene, 
xylenes,  etc.).  Chemically.  Papuan  petroleum  con- 
I  irgely  of  paraffin  hydrocarbons,  not  only  with 
aromatic  hydrocarbons,  but  also  with  other  cyclic- 
hydrocarbon-,  a-  i-  indicated  by  the  high  physical 
nin-tants  exhibited  by  tin-  residues  from  nitration 
processes  (cf.  table  C). 

Similar  considerations  hold  for  the  fractions  of 
higher  boiling  point.  For  example,  the  fraction 
di-tilling  at  220°— 260°  has  sp.  gr.  0-820,  whilst 
tin-  value  for  the  corresponding  paraffin  hydro- 
carbon is  about  0'775.  Again,  tricosane,  with 
sp.  gr.  0'778,  occurs  in  a  fraction  having  sp.  gr. 


omi-  (V86.    In  thi  w  case  .  aa  in  the  others  quoted, 
there  is  no  evidence  ot  \.  oi  open-chain 

hydrocarbons  other  than   paraffins,  ami   tin-  high 

Tabu  0. 
Physical  constant*  of  original  fractions  ami  of 
dual  hydrocarbons,  a/ti  r  nitration. 


IOC  i;ru\ily. 

Bclractlva  Indi  \.  n  D 

mil         Original          K 
Craotlon.     ii 

716     J4        0-710 

.'•i        o  Til      J!  .,      II  747/17° 
120°-1&0°      0-7615/2&'       0-760  19-5" 

1     11  I.I                       1    4(HMI 

1-4278                1-4150 

specific  gravity  and  refractive  index  must  there- 
fore be  ascribed  to  the  pn  en aromatic  hydro- 
carbons, possibly  m  association  with  other  types  of 
cyclic-  hydrocarbons.  Although  much  work  rei 
to  be  done  upon  these  constituents  of  the  oil,  the 
mam  character  and  potentialities  of  this  into 
ing  natural  product  may  be  gauged  from  the  data 
now  rendered  available. 

Department  of  Organic  Chemistry, 
University  of  Sydney. 


THE  CONSISTENCY  OF  GREASES. 

BY    F.    8.    CLUI.OW,    B.8C,    A.R.C.8.,    A.I.C.,    AND    C.    W. 
TAYLOR,   A. Ii.C.S.,  A.I.C. 

In  the  course  of  experiments  on  the  viscosity  of 
lubricating  greases  it  was  found  that  the  results 
obtained  with  present-day  apparatus  were  of  little 
practical  value  for  comparing  the  behaviour  of 
greases  under  actual  working  conditions.  For 
example,  a  stiff  grease  used  for  lubricating  a  piece 
of  mechanism  such  as  a  gear  box  has  its  consistency 
considerably  reduced  after  working,  although  the 
temperature  remains  practically  constant.  This 
led  to  the  realisation  that  the  viscosity  or  con- 
sistency of  a  grease  at  a  given  temperature  was  not 
a  definite  physical  property,  as  in  the  case  of  an  oil, 
Imt  seemed  to  depend  on  certain  other  conditions. 
Results  obtained  from  experiments  with  a  Kissling 
penetrometer  appeared  to  support  this  view.  Tin- 
grease  under  examination  was  melted  and  poured 
in-tc>  a  large  crystallising  dish,  where  it  was  allowed 
to  cool.  When  cooled  and  tested  with  the  penetro- 
meter it  was  found  that  the  consistency  at  the 
centre  was  greater  than  that  near  the  edges  (except 
vi-ry  near  the  edge,  where  the  close  proximity  oi 
the  side  of  the  vessel  affected  the  result).  The  only 
explanation  of  this  seemed  to  be  that  the  rate  of 
cooling  affected  the  result,  as  the  centre  portion 
would  have  cooled  more  slowly  than  tin-  edges. 

Experiments  were  carried  out  with  the  Kiinkler 
viscometer,  but  the  results  obtained  were  unsatis- 
factory. In  order  to  obtain  anything  like  con- 
cordant results  the  same  tube  has  to  be  used,  as 
the  friction  of  the  piston  varies  with  the  different 
tubes,  and  this  entails  waiting  a  day  between  each 
experiment.  The  chief  disadvantage  of  the  ap- 
paratus, however,  is  that  it  affords  no  means  of 
examining  tin-  viscosity  under  different  conditions, 
except  that  of  temperature,  and  subsequent  work 
showed  that  it  indicated  a  higher  viscosity  than  the 
grease  possessed  under  actual  working  conditions. 

In  order  thoroughly  to  investigate  the  problem 
an  attempt  was  made  to  measure  any  change  of 
viscosity  ilu  to  mechanical  treatment  or  the  rate 
at  which  the  grease  had  been  previously  allowed  to 
cool  after  melting.  Tin-  apparatus  used  for  the 
purpose  consisted  of  two  elongated  bulbs  about 
•'1   cm.  diam.    and    10    cm.    long,  connected    by    a 
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tube  3  cm.  long  and  3  mm.  internal  diameter, 
enclosed  in  a  constant  temperature  bath.  The  time 
required  tor  the  lower  surface  of  the  grease  to 
rise  between  two  marks  in  the  lower  bulb,  at  a 
given  temperature  and  under  a  known  head  of 
mercury  from  a  reservoir  attached  to  the  lower 
bulb,  was  observed.  The  apparatus  gave  a  series  of 
useful  results,  but  had  one  or  two  defects,  the  chief 
being  a  tendency  for  the  mercury  to  push  through 
the  centre  of  the  grease  occasionally,  thus  forcing 
a  thin  core  of  grease  above  the  surface  at  the  top. 
This,  of  course,  diminished  the  volume  of  grease 
forced  through  the  capillary.  In  order  to  overcome 
this  difficulty  a  new  apparatus  was  devised  in  which 
both  surfaces  of  the  grease  were  in  contact  with 
mercury.  Also,  arrangement  was  made  to  give  a 
constant  head  of  mercury  throughout  the  experi- 
ment. 


k    Y* 


3 


A 

m, 

Rl 

V 


Ni.-;-.-.:--' 


The  apparatus  consists  of  an  inverted  XT-tube,  4  mm. 
int.  diam.,  having  a  cylindrical  bulb  on  each  limb 
10  cm.  long  and  14  mm.  diam.,  the  narrow  tube 
connecting  the  two  being  fitted  with  a  branch  tube 
and  tap  for  filling  purposes.  The  free  ends  of  the 
limbs  are  connected  by  means  of  pressure  tubing 
to  movable  mercury  reservoirs,  14  mm.  diameter, 
which  reservoirs  are  connected  by  a  gut  string  pass- 
ing over  small  pulleys,  so  that  when  one  reservoir 
moves  up  the  other  moves  down  an  equal  amount. 
This  amount  of  movement  is  measured  by  means 
of  a  millimetre  scale  behind  them.  By  altering  the 
length  of  the  gut,  the  head  of  mercury  can  be  varied 
at  will.  A  jacketing  apparatus  is  provided  to  keep 
the  XT-tube  and  bulbs  at  constant  temperature. 

The  method  of  procedure  is  as  follows :  — The 
temperature  of  the  water  jacket  is  raised  to  a  few 
degrees  above  the  melting  point  of  the  grease.  By 
raising  both  reservoirs,  with  the  tap  open,  the  tube 
is  completely  filled  with  mercury.  The  melted  grease 
is  poured  in  through  the  tap,  the  reservoirs  being 
slowly  lowered  until  the  mercury  in  both  bulbs  is 
at  the  zero  mark.  The  tap  is  turned  off  and  the 
grease  allowed  to  cool  to  the  temperature  at  which 
the  experiment  is  to  be  conducted.  The  right- 
hand  reservoir  is  then  brought  to  the  zero  mark  and 
the  gut  adjusted  so  that  the  mercury  surface  in 
the  left-hand  reservoir  is  140  mm.  below  this  level. 
This  is  the  head  of  mercury  used  throughout  the 
succeeding  experiments  with  this  apparatus.  As 
the  mercury  level  in  the  right  limb  moves  up,  forc- 
ing the  grease  through  the  tube,  the  right  reservoir 
is  slowly  raised,  keeping  the  mercury  surfaces  level. 
By  means  of  the  gut  string  an  equal  downward 
movement   is  communicated  to   the  left  reservoir, 


thus  maintaining  a  constant  pressure.  The  time 
noted  is  that  required  for  the  mercury  surface  to 
move  20  mm.  above  and  below  the  zero  in  either 
limb. 

When  a  grease  is  freshly  solidified,  the  pressure 
of  140  mm.  is  occasionally  insufficient  to  cause  move- 
ment, in  which  case  it  may  be  set  in  motion  by 
constricting  the  pressure  tubing  of  the  right  limb, 
after  which  the  normal  pressure  is  sufficient. 

Standardisation  of  apparatus. 

As  one  apparatus  will  differ  slightly  from  another 
in  dimensions,  it  is  necessary  to  standardise  each 
apparatus.  Castor  oil  was  found  to  be  suitable  for 
this  purpose  if  tested  at  about  0°  C.  The  pure 
oil  emploved  had  sp.  gr.  096345  at  21°  C,  and 
absolute  viscosity  8-4586  at  21°  C.  The  head  of 
mercury,  as  stated  before,  was  140  mm.,  and  the 
experiment  was  conducted  at  temperatures  between 
-2°  C.  and  4°  C.  A  direct  determination  at  0°  C. 
was  found  to  agree  with  that  obtained  from  the 
time-temperature  curve. 

Appended  are  the  results:  — 


Temp. 
°C. 


Time  of  flow, 
sees. 


Temp., 
•C. 


Time  of  flow, 
sees. 


-1-2 

16-2      160 
101 

0 

13-5 

-1 

15-5 

+  1-5 

120 

-0-5 

140      14-2 
14-4 

+  0-5 

130 

-0-2 

13-8      13-7 

+  1-7 

11-7 

+  4-5 

91 

It  is  proposed  that  each  apparatus  should  be 
standardised  by  using  such  a  head  of  mercury  as 
will  produce  a  time  value  of  135  seconds  for  castor 
oil  at  0°  C.  By  this  means  the  results  obtained 
with  different  pieces  of  this  apparatus  will  be 
rendered  comparable. 

The  first  grease  to  be  examined  was  a  sample  of 
American  anti-foaming  grease,  and  it  was  tested  in 
the  first  form  of  apparatus.  Having  filled  the  tube, 
the  temperature  was  adjusted  at  32°  C,  and  after 
allowing  half  an  hour  for  the  grease  to  reach  this 
temperature,  the  experiment  was  commenced.  It 
was  found  that  each  successive  time  the  grease  was 
forced  through  the  tube  the  rate  of  flow  increased, 
although  the  temperature  was  kept  constant 
throughout.  After  working  the  grease  up  and  down 
many  times,  a  constant  time  was  at  last  obtained 
which  could  not  be  decreased  by  further  working. 
Another  sample  of  the  same  grease  was  similarly 
tested  and  was  found  to  give  the  same  minimum 
value. 

The  following  are  the  time  values  obtained  at 
32°  C. 

Time  of  flow  in  seconds:— 720,  345,  304,  259,  185, 
155,  140,  135,  125,  127,  115,  113,  98,  92,  85,  84,  83, 
81,  76,  60,  56,  48,  37,  35,  33,  35,  32,  31,  26,  28,  28, 
24,  23,  21,  20,  20,  19,  18,  19,  17,  16,  17,  15,  15,  15, 
15,  15,  15,  15. 

It  was  found  that  the  viscosity  only  increased 
very  slightly  when  the  worked  grease  was  allowed 
to  remain  for  90  hours  at  about  the  same  tempera- 
ture and  then  again  tested  at  32°  C,  rapidly  drop- 
ping to  the  same  minimum  value  on  working,  as  the 
following  figures  show:  — 

Time  of  flow  in  seconds.— 45,  20,  17,  16,  16,  16, 
15.  15,  15,  15,  15. 

The  worked  sample  of  grease  was  then  re-melted 
in  the  tube  by  heating  the  water  jacket.  It  was 
allowed  to  cool  to  the  original  temperature  of  32°  C. 
when  it  was  found  to  have  regained  its  high  initial 
viscosity,  which  gradually  dropped  to  the  same 
minimum  value  after  working. 

The  method  of  experiment  was  then  varied.  The 
temperature  was  gradually  increased  or  decreased  a 
degree  or  two  at  a  time,  and  the  time  of  flow  at 
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each  temperature  taken,  allowance  being  made  for 

the    greaaa    t«'    attain    that    temperature.     After 

repeatinu  tins  several  times,  it  «as  found  that  a 
constant   value   was  again  obtained   for  cacli   tem- 


the  grease  only  regained  its  original  high  viscosity 
on  re-melting  and  cooling,  led  to  the  theory  that 
the  gr<  originally  crystalline,  the  erystallino 

st rui  tore  being  broken   up  on  working. 


Temperature  (°C). 

Minimum  consistency  curve  (D)  for  petroleum  jelly. 

Showing  decrease  In  consistency  to  minimum. 

Arrows  Indicate  rise  or  tall  of  temperature. 


perature,  which  represented  the  minimum  viscosity 
at  that  temperature.  On  plotting  the  temperature 
against  corresponding  time  values,  with  the  ti  in- 
ure rising  and  falling  alternately  to  its  high- 
est and  lowest  limits,  a  series  of  oscillating  curves 
irere  obtained,  which  gradually  became  closer  and 
finally  coincident.  This  final  curve  represented  the 
minimum  viscosity  of  the  grease.  The  following 
results  obtained  for  "  vaseline  "  (sp.  gr.  08762  at 
21°  C.)  illustrate  this:  — 

Jtising  temperature. 


Falling  temperature. 


Time  of  flow,  seconds. 

Temp..  *  C. 

Curve  A. 

Curve  B. 

Curve  D. 

7 

_ 

_ 

15 

8 

— 

— 

IS 

e 

20 

10 

113 

99 

— 

11-8 

— 

10 

15 

10 

~- 

11 

13 

9  5 

80 

IS 

11-5 

8 

7-2 

1M 

— 

6 

— 

13 

10 

6-5 

— 

14 

— 

5-5 

5 

15 

— 

5 

— 

16 

— 

4-5 

4 

18 

— 

3-5 

— 

18-5 

— 

3-3 

The  foregoing  results  indicate  the  lowering  of 
viscosity  by  mere  mechanical  treatment,  which 
points  to  an  alteration  in  the  structure  of  the 
grease.     This,   in   combination   with   the  fact   that 


Temp.,  °  C. 

Time  of  flow 

,  in  seconds. 

Curve  C. 

Curv,-  li. 

IS 

3-5 

8-1 

151 

— 

4-3 

15 

5 

— 

13 

6-5 

0 

10-3 

9-3 

— 

10 

10-3 

— 

9-5 

11 

10-8 

8-7 

12-2 

— 

i 

15 

To  examine  this  theory,  photo-micrographs  of  thcr 
anti-foaming  grease  were  taken  between  crossed 
Nicols  under  differing  conditions.  The  results  ob- 
tained proved  this  assumption  to  be  correct. 

A  film  of  greaso  was  also  melted  between  two 
cover  slips  which  were  placed  on  mercury  to  get 
almost  instantaneous  cooling.  Only  a  slight  trace 
of  crystalline  structure  was  observed. 

After  further  working  of  the  same  sample  the 
crystalline  structure  had  entirely  disappeared. 
This  represents  the  condition  of  the  grease  at  it* 
minimum  viscosity,  and  explains  why  the  value  i» 
always  the  same  for  the  same  grease  at  the  same 
temperature. 

Slides  prepared  for  "vaseline"  exhibited  a  similar 
crystalline  structure. 

In  order  to  demonstrate  that  the  slowly  cooled 
i  illy   has  a   higher  initial  viscosity  thar> 
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a  more  rapidly  cooled  one,  and  also  has  its  viscosity  slowly  as  possible,   and  a  scries  of  viscosity  tests 

reduced  more  slowlFon  working,  the  following  ex-  ,    performed    at   14°   C.     The   results   are   shown   in 

periments  were  carried  out.  Curve  1. 

(1)  The     viscometer     was     filled     with     melted  (2.)  The     viscometer     was     filled     with     melted 

"  vaseline,"   the   water  jacket  allowed  to   cool   as  "  vaseline,"  and  the  water  jacket  cooled  as  rapidly 


1   Grease  melted  on  the  slide  and  allowed  to  cool 
exceedinsly  slowly  (about  1  day).     X   126. 


2.  Melted  grease  allowed.to  cool  in  1  hour.     X  126. 


No,  of  Expt. 
Curves  showing  reduction  in  consistency   of   (1)  slowly  and 
(2)  quickly  cooled  vaseline.    leinp.  14  U 


Grease  cooled  quickly  by  placing  slide  on  a  stone  slab. 
X   126. 


m 


j(Z 


W 


tf 


4.  Slowly  cooled  grease  after  being  mechanically 
workwl  for  some  time,     x  126. 


Wool  fat.    Sp.  gr.  210/4°  0-9397. 
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ihle.  tad  a  series  of  viscosity  testa  performed 
(        i ".   reantta  are  shown  iii  Curve  9. 

The  curve*  ahow  that  the  initial  viscosity  of  1  waa 
higher  than  that  of  -.  and  in  the  case  of  2  the 
:.  mis  more  rapidly  diminished  on  working, 
M  was  expected.       If  it  had  been  practicable  to 
obtain  r  difference  in  the  rates  of  cooling 

•  >i  the  two  samples,  the  curves  would  no  doubt  have 
shown  .--till  greater  divergence. 


Temperature. 
Minimum  curve — Palm  oil. 

Slides  were  prepared  of  various  greases  tested  in 
the  viscometer.  Their  behaviour  in  each  case  was 
such  as  would  be  expected  from  their  appearance 
under  tho  microscope. 

A  sample  of  wool  fat  photographed  between 
I  Nicola  showed  no  crystalline  structure, 
being  completely  isotropic.  It  was  therefore  ex- 
i  that  the  viscosity  would  not  alter  on  work- 
ing. This  was  found  to  be  the  case.  No  matter 
fox  how  long  the  grease  was  worked,  tho  viscosity 
for  each  temperature  was  always  the  same. 


Coconut  oil  x    25. 

The  crystals  of  palm  oil  aro  of  a  feathery  type, 

which  appear  as  if  they  would  be  easily  broken  up 

on  working.     It  was,  therefore,  expected  that  the 

■  viscosity    would   drop    rapidly    at    first    and    then 

,  rapidly  reach  the  minimum.     This  was  actually  tho 

|  case  as  shown  by  tho  curve. 

Coconut  oil,  as  seen  from  the  photograph,  crys- 
tallises very  distinctly,  the  temperature  of  crystal- 
lisation being  about  18"2°  C.  Tho  grease  was  very 
difficult  to  work  below  this  temperature  in  the 
viscometer. 

It  was  found  easier  to  start  at  the  highest  tem- 
perature and  work  down  to  the  lowest,  owing  to 


sudden  crystallisation  at  the  lower  temperatures, 
so  the  curves  aro  all  drawn  from  tests  with  a  falling 
temperature. 


§ 


Temperature. 
Coconut  oil.    Sp.  gr.  0  0247. 


m& 


I'alm  oil   x    25. 

The  foregoing  results  show  that  for  the  measure- 
ment of  viscosity  to  be  of  practical  value  it  is 
necessary  to  state  under  what  conditions  the  vis- 
cosity was  determined,  and  these  should  resemble 
as  nearly  as  possible  tho  conditions  under  which 
the  grease  is  to  be  utilised.  It  is  obviously  useless 
to  quote  the  viscosity  at  a  certain  figure  when,  after 
a  few  minutes'  working  in  a  piece  of  machinery,  it 
diminishes  to  a  fraction  of  that  amount.  In  this 
case  the  minimum  viscosity,  as  determined  by  tho 
apparatus  described,  is  the  only  one  which  is  of  any 
practical  value,  as  it  is  independent  of  all  factors 
which  tend  to  produce  varying  results  with  other 
empirical  forms  of  apparatus. 

The  results  obtained  with  the  improved  form  of 
viscometer  may  be  expressed  as  time  values  or  as 
the  ratio  of  the  time  value  for  tho  grease  under 
examination,  to  that  for  castor  oil  at  0°  C.  If  this 
latter  method  be  adopted,  a  measure  of  the  absolute 
viscosity  of  the  grease  may  be  obtained  by  know- 
ing the  absolute  viscosity  of  castor  oil  at  0°  C, 
since  the  ratio  of  the  time  for  castor  oil  at  0°  C.  to 
the  time  for  the  grease  at  f°  C.  is  equal  <to  that  of 
the  absoluto  viscosity  of  castor  oil  at  0°  C.  to  the 
absolute  viscosity  of  the  grease  at  t°  C. 

B  2 
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THE  DISTILLATION  OF  CAMPHOR  IN  INDIA. 

BT  JOHN  LIONEL  SIMONSEN  AND  TARAK  PKOSAD  GHOSE. 

The  object  of  this  paper  is  to  record  the  results 
of  experiments  which  have  been  in  progress  at 
Dehra  Dun  for  some  years  past  on  the  camphor 
content  of  the  various  portions  of  the  Cinnamomum 
camphora  grown  at  Dehra  Dun  and  elsewhere 
within  the  Indian  Empire. 

As  a  general  rule  camphor  wood  is  the  main 
source  from  which  the  camphor  and  camphor  oil 
are  distilled,  but  iu  view  of  the  lengtn  of  time 
required  for  the  growth  of  the  trees,  these  experi- 
ments have  been  mainly  concerned  with  determin- 
ing whther  the  leaves  from  coppiced  trees  could 
not  be  utilised.  For  purposes  of  comparison  twigs 
have  also  been  distilled  and  the  whole  of  two  trees. 

The  distillations  have  been  performed  on  a 
"  semi-large  scale,"  from  30  to  40  lb.  of  leaves 
being  distilled  at  one  time  in  a  specially  designed 
still  (see  Puran  Singh,  Chem.  Eng.,  1915,  45,  185), 
having  double  surface  condensers  which  enable  a 
portion  of  the  camphor  to  be  condensed  directly 
and  the  oil  to  be  collected  separately. 

The  results  of  the  experiments  are  tabulated  in 
Tables  1,  2,  and  3,  the  yields  being  calculated  on 
the  dry  leaves,  twigs,  or  wood. 

Table  I. 
Distillation  of  leaves. 


Camphor.        Oil. 


Total. 


1917 
1917 
1917 
1917 
1017 
1917 
1918 
1918 
1918 
1919 
1919 
1919 


1916 
1919 


/.  From  coppiced  trees 

% 

April 

0-59 

A  pril 

0-25 

July 

— 

July 

— 

October 

— 

October 

— 

June 

0-26 

August 

0-34 

October 

0-38 

June 

0-67 

August 

0-56 

October 

0-84 

grown  at  Dehra  Dun. 


% 
4-24 
1-63 


401 
3-79 
3-66 
3-88 
3-85 
2-5 


% 

4-83  (youn^  leaves). 
1-88  (old  leaves). 
306  tyoung  leaves).' 
3-53  (old  leaves).* 
1-5  (young  leaves).* 
3-2  (old  leaves).* 
4-27 
4-13 
404 
4-56 
4-41 
3-34 


II.  Leave*  from   trees  in  Burma. 


October 
May 


103 
0-30 


0-48 
1-36 


1-51 
1-66 


III.  Leaves  from  trees  on  Maduvatti/  Estate.  Madras. 

1914      |  December         1-99  0-63      j  2-62 

I 
IV.  Leaves  from  Cochin. 

1918       I  March  2-01  0-32       ,  2-33 


•  Owing  to  the  small  quantity  of  leaves  available  these  distilla- 
tions were  conducted  in  the  laboratory  and  are  therefore  not  strictly 
comparable   with   the    other   distillations. 

Table  II. 
Yield  of  oil  from  twigs  {grown  at  Dehra  Dun). 


Year.      1      January. 

June. 

August. 

October. 

1917 
1918 
1919 

% 
0-46 

% 

0-21 
019 

% 

0-24 
0-3 

\ 
0-34 

0-20 

0-61 

The  yield  of  camphor  and  of  camphor  oil  is  thus 
satisfactory  and  compares  not  unfavourably  with 
the  yield  obtained  elsewhere  (c/.  Parry,  "  Essential 
Oils',"  p.  151). 

The  leaf  oil,  from  which  38%  of  camphor  had 
been  separated,  was  carefully  investigated  and  was 
found  to  contain  d-a-pinene,  dipentene,  cineol, 
terpineol,  caryophyllene,  and  a  trace  of  cadinene. 
Safrol,  which  is  present  in  camphor  wood  oil,  was 


absent.  The  presence  of  caryophyllene  in  camphor 
oils  has  not,  so  far  as  the  authors  are  aware,  been 
previously  observed.  In  the  oil  examined  it  was 
the  principal  sesquiterpene  present;  bisabolene 
could  not  be  detected  and  cadinene  only  by  means 
of  its  colour  reactions.  Sufficient  of  the  sesquiter- 
pene fraction  was  not  available  for  so  detailed  an 
investigation  as  was  made  by  Semmler  and  Rosen- 
berg (Ber.,  1913,   46,  768). 

Table  III. 
Distillation  of  trees. 


Part  of  tree. 


Camphor, 


Oil. 


Total. 


J.  Tree  groion  at  Dehra  Dun.     Age  17  years. 


Leaves  and  short  twigs. .  '         0-42 

Twigs i          0-31 

Small  branches  . .         . .  0-25 

Large  branches  . .         . .  0-51 

Stem        0-97 


% 
0-74 
0-26 
015 
0-43 
0-86 


//.  Tree  grown  at  Dehra  Dun.     Age  22  years 


Leaves     ..         ..         ..  1-32 

Twigs       . .          . .          . .  nil 

Branches  greon  bark     . .  nil 
Minor    branches    (thick 

bark) 014 

Thick  branches  . .          . .  0-50 

Stem        ;         0-69 


0-69 
0-12 
013 

0-29 
0-25 
0-29 


% 
116 
0-57 
0-40 
0-94 
1-83 


201 
012 
013 

0-43 
0-75 

0-98 


///  .  Tree  grown  in  the  Royal  Botanic  Gardens.  Calcutta.  Age  unknown. 


Leaves     . . 
Small  branches 
Large  branches 
Stem 
Roots 


0-54 
nil 
nU 

nil 
nil 


1-5 

007 
0-17 
0-95 
2-03 


204 
0-07 
017 
0-95 
203 


The  oil  from  the  twigs  resembled  that  from  the 
leaves,  except  for  the  absence  of  cineol.  It  con- 
tained much  less  camphor  in  solution,  but  this  is  a 
matter  of  little  importance,  since  in  any  case  the 
yield  of  oil  from  the  twigs  is  too  small  to  warrant 
their  commercial  distillation. 

The  wood  oil  from  Indian  camphor  trees  is  simi- 
lar, though  apparently  simpler  in  constitution  to 
that  from  other  places.  It  contains  6afrol  in  con- 
siderable quantity,  but  cineol  is  absent.  The  ses- 
quiterpene fraction  contained  caryophyllene  and 
cadinene.  A  considerable  proportion  of  a  high 
boiling  fraction  was  isolated  which  was  possibly 
identical  with  Semmler  and  Rosenberg's  cam- 
phoracene.  Sufficient  was  not,  however,  obtained 
for  investigation. 

It  thus  appears  probable  that  the  distillation  of 
camphor  and  of  camphor  oil  from  the  leaves  of  cop- 
piced trees  of  the  Cinnamomum  camphora  could  be 
profitably  undertaken,  but  before  a  definite  opinion 
can  be  expressed  it  must  be  determined  how  fre- 
quently the  leaves  can  be  plucked  and  the  annual 
acreage  yield.  Experiments  in  this  direction  are  in 
progress. 

Experimental. X 
Camphor  leaf  oil. — The  oil  available  for  these 
experiments  was  pale  yellow,  and  on  cooling  in  a 
freezing  mixture  did  not  deposit  any  appreciable 
quantity  of  camphor.  It  had  sp.  gr.  30°/30° 
09165,  'n„'°  =  1-47,  [a]  „80  =  +32-74.  After  washing 
with  dilute  alkali  to  remove  any  acids  and  phenols,* 
the  oil  was  carefully  fractionated  at  the  ordinary 
pressure  (705  mm.),  using  a  four-pear  Young  still- 
head,  when  the  following  fractions  were  obtained : 
150°— 190°  (sp.  gr.  08795,  mD  =  l-463,  [a]„  =  +25-55> 
41-7%  ;  190°— 212°  39%  ;  residue  boiling  above  212° 
19'3%.     The  second  fraction,  which  was  semi-solid, 

X  All  specific  gravities  were  taken  at  30°/30°  C.  and  refractive 
indices  and  rotatory  powers  at  30°  C. 

•  The  acids  and  phenols  present  did  not  comprise  more  than 
0-1%  of  the  total  oil  and  were  not  further  investigated. 
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owing  to  the  separation  of  camphor    was  thoroughly 
in    a    freeaing   mixture     and     the     camphor 

1   by   filtration,    the  filtrate   being 
repeatedly    re-fractionated    and    the   camphor    re- 
1  .  acb  i  inn1  by  cooling  t 
The   three   fractions,   after   the   removal   of   the 
r  pari  of  the  camphor,  were  systematically 
onated  three  times,  when  the  following  separa- 
tion  result     I     camphor   being  removed   from  frac- 
tion-. 7 — 12  bj  i  reeling. 


.No. 

B.p. 

nD. 

M»" 

ipprx. 

li&"-160°. 

".  % 

1 

1  401 

+ 10-53 

11  s 

0-3 

1 

l  l«£5 

+ 10*62 

84-0 

11  3 

7-9 

3 

10V-170* 

l  1«27 

+20*39 

83-5 

113 

a-s 

4 

I70*-175* 

81-7 

111 

6-7 

5 

0-8905 

1*403 

113 

31 

« 

1  401 

+  20-63 

9-8 

1-9 

7 

186"   L8Q 

— 

— 

— 

— 

— 

1-3 

8 

190     L86 

— 

— 

— 

— 

— 

1-7 

» 

— 

— 

— 

— 

— 

3-4 

PI 

— 

— 

IS 

11 

_ 

— 

— 

— 

— 

14 

11 

— 

— 

— 

— 

0-5 

1  1 

— 

— 

— 

_ 

— 

05 

14 

— 

— 

— 

— 

— 

9-2 

15 

camphor 

— 

— 

— 

— 

38-9 

Lou 

(by  dill 

creiuv 

10-8 

A^  fractions  7 — 12  still  contained  camphor  not  re- 
movable by  cooling  they  were  treated  with  phenyl- 
dne.  1'or  example,  fraction  7  (b.p.  185° — 
190°,  22  g.)  was  mixed  with  alcohol  (20  c.c),  phenyl- 
hydrazine  (5  g.),  and  acetic  acid  (3  g.),  tho  mixturo 
heated  on  the  water  bath  for  two  hours  and  then 
steam-distilled.  Tho  oil  which  passed  over  in  the 
steam  was  extracted  with  ether,  and  the  ether  dried 
and  evaporated.  The  residual  oil  (16  g.)  distilled 
at  175° — 180°.  The  residue  not  Tolatile  in  steam 
(9  g.)  distilled  at  250°— 260°  (100  mm.),  and  con- 
•  t  of  camphor  phenylhydntzone. 

i  eating  all  the  fractions  7 — 12  in  this  manner 
camphor  phenylhvdrazone  (97  g.)  was  obtained, 
which  corresponds  to  an  additional  camphor  content 
of  3*6  \        this  treatment  practically  the  whole 

of  the  oil  volatile  in  steam  distilled  below  225°  at 
705  mm. 

Fractions  1  and  2.  which  were  examined  separ- 
ately, consisted  essentially  of  <t-a-pinene,  as  con- 
tinued by  the  preparation  of  pineno  nitroso- 
chloride,  which  after  precipitation  from  chloroform 
solution  by  methyl  alcohol  decomposed  at  109°  and 
yielded  on  treatment  with  piperidine  the  nitrol- 
piperide.  which  crystallised  in  tablets  m.p.  118° — 
119°.  Tests  for  /3-pinene  and  camphene  gave  nega- 
tive 

Fraction  3  was  apparently  freo  from  dipentene, 
since  it  gave  no  dipentene  tetrabromido  on  treat- 
ment with  bromine.  It  yielded  a  small  quantity  of 
pinene  nitrosochloride,  whilst  on  treatment  with 
phosphoric  acid  it  gave  a  good  precipitate  of  tho 
cineol  compound.  Quantitative  estimation  in- 
dicated the  presence  of  0'7%  of  cineol  (calculated  on 
the  total  oil). 

Fractions    I.  5,  and  6  consisted  mainly  of  dipen- 
tene and  cineol ;  Iimonene,  phellandrene,  and  ter- 
pinene  could  not  be  detected.     The  presence  of  di- 
ne in  each  fraction  was  proved  by  the  isolation 
of  the  tetrabromide  m.p.  12o°.      Cineol  was  esti- 
I  in  fraction  4  by  the  phosphoric  acid  method, 


t  Tli'-  in  :th.>.l  anally  recommended  for  the  determination  of 
camphor  iu  ramphat  oils  (Allen.  "  Organic  Analysis."  Vol.  IV,  323) 
Invariably  gave  very  low  remits  owing  to  a  considerable  quantity 
of  camphor  being  carried  over  both  in  the  high  and  low  boiling 
fractions  and  remaining  dissolved  in  tho  oil.  It  was  found  con- 
venient to  remove  such  camphor  by  treatment  with  phenvlhyilrazin.: 
'cf.  infra).  It  la  hoped  to  test  the  accuracy  of  this  as  an  analytical 
method. 


which  gavo  14 %  (calculated  on  tho  total  oil).  The 
high  rota  Hon  observed  hi  all  these  tract  ions  was  due 
to  camphor. 

Fractions  7 — 12  wero  freed  from  camphoi  bj 
means  of  phenylhydrazine  and  fractionated.  Tho 
main  portion  distilled  at  1C5°— 167°  (200  mm.),  and 
consisted   almost  entirely  of  terpineol.     A  careful 

examination  of  these  fractions  and  also  of  frai  lion 

13  showed  that  safrol  was  absent, 

Fraction  II  (the  sesquiterpene  fraction),  when 
distilled  under  diminished  pressure  (70  mm  >,  was 
separated   into   two  mam   fractions,  (l)   160°      1711', 

tn)  170°— 185°  (7%),  the  re  idui    lining  in  the 

llask  being  2"2,£.  These  two  fractions  were  re- 
peatedU  re-fractionated,  wh.-n  three  fractions  were 
obtained,  viz.  :—  (1)  b.p.  151°— 155°  (39  mini;  sp. 
gr.  08969;  n»= 1*488,  [<•]„=  -30.  (2)  b.p.  158°— 
162°  (10  mm.);  sp.  gr.  09014;  nD  =  1-4980,  [a]D  = 
-01.    (3)  b.p.  170°— 210°  (40  mm.). 

Fraction  (3)  was  not  obtained  in  sufficient  quan- 
tity for  investigation.  It  was  deep  blue  in  colour, 
and  evidently  consisted  mainly  of  the  so-called 
"blue  oil." 

Fractions  (1)  and  (2)  possessed  constants  agreeing 
closely  with  those  of  caryophylleno  (b.p.  148° — 149° 
(34  mm.)  sp.  gr.  0-89789,  »!D  =  1-1965,  [a]=-10*94), 
and  the  presence  of  this  sesquiterpene  was  proved 
by  the  preparation  of  the  nitrosate  and  nitroso- 
chloride. The  nitrosate,  separated  in  needles  from 
a  mixture  of  chloroform  and  light  petroleum,  de- 
composed at  163°  (Deussen,  Ann.,  1909,  369,  42, 
gives  162°  as  the  melting  point  of  a-caryophyllene 
nitrosate) ;  tho  nitrosochloride  decomposed  at  158° — 
160°,  which  is  the  point  usually  found  for  a  mixturo 
of  the  a-  and  /3-nitrosochlorides.  An  attempt  to 
separate  them  by  Deussen's  method  (Ann.,  1907, 
356,  2)  was  not  successful,  but  by  crystallisation 
from  benzene,  the  almost  pure  a-nitrosochloride  was 
obtained  in  fine  needles  decomposing  at  173°. 
Mansukhani  and  Sudborough  (J.  Ind.  Inst.  Sci., 
1918,  2,  43)  wero  likewise  unable  to  separate  tho 
two  nitrosochlorides  by  Deussen's  method.  The 
presence  of  caryophyllene  was  further  confirmed  by 
the  preparation  of  caryophylleno  alcohol,  m.p.  95° — 
96°.  When  a  little  of  the  sesquiterpene  was  dis- 
solved in  acetic  anhydride  and  treated  with  a  drop 
of  concentrated  sulphuric  acid,  the  characters!  ic 
colour  reactions  of  cadinene  were  observed,  but  it 
was  not  found  possible  to  isolate  any  solid  deriva- 
tives of  this  hydrocarbon. 

Camphor  t\cig  oil. — The  oil  was  deep  brown  in 
colour,  and  had  sp.  gr.  08777,  n„  =  T473.  It  was  too 
deeply  coloured  for  its  rotatory  power  to  be  deter- 
mined. After  washing  with  alkali  to  remove  any 
traces  of  free  acids  or  phenols  it  was  distilled  three 
times,  using  a  four-pear  Young  still-head,  and  the 
following  fractions  collected:  — 


No. 

r,.p. 

Sp.gr. 

»n. 

["In. 

Yield. 

Constii- 

1 

155°-105° 

0-8544 

1-464 

+  2J-4.3 

% 
20 

rf-a-plncne 

2 

165°-170° 

0-86 

1-4662 

+  3014 

5-8 

tf-a-plnene 
(0-pineno 
absent). 

3 

170°-175° 

0-8605 

1  4117 

+  35-41 

5-8 

dipentene, 
camphor. 

4 

173°-185° 

0-8795 

1-469 

+  38-82 

5-8 

dipentene, 
camphor, 
camphor. 
terpineol. 

.1 

185°-10.')° 



1-4701 

— 

10 

B 

195°-225° 

— 

— 

— 

11  2 

camphor. 

7 

225°-245° 

65 

terpineol, 
camphor, 
sesquiter- 
penes. 
caryophyllene 
cadinene. 

8 

above  245° 







16-3 

0 

camphor 

11  2 

/J-Pinene,     phellandrene,     terpinene,     cineol,     and 
safrol  were  absent  from  these  fractions.    Fraction  6 
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contained  approximately  6%  of  camphor  as  estim- 
ated by  the  phenylhydrazine  method,  which  brings 
the  total  camphor  content  of  the  oil  to  about  20  % . 
The  sesquiterpene  fraction  consisted  essentially  of 
caryophyllene;  cadinene  was  detected  by  its  colour 
reactions.  The  sesquiterpene  distilled  mainly  at 
160°— 165°  (50  mm.),  and  had  sp.  gr.  08987, 
nB  =1-4970,  [o]D=-l-57°. 

Camphor  wood  oil.- — The  oil  used  was  pale  yellow 
in  colour,  and  had  sp.  gr.  0'9313,  »in  =  l'4767,  [o]  = 
+  34'44°.  After  washing  with  dilute  alkali  to  remove 
the  acids  and  phenols,  the  oil  was  repeatedly  dis- 
tilled, using  a  twelve-pear  Young  still-head,  when 
the   following  fractions  were   obtained:  — 


No. 

B.p. 

Sp.gr. 

»'d. 

H>. 

Yield. 

Constituents. 

% 

1 

155°-165° 

0-8484 

1-4645 

+  32-62 

12-2 

tf-a-pinene. 

•? 

165°-170° 

0-8503 

1-4668 

+  39-46 

40 

d-a-pinene 

S 

170°-175° 

0-8561 

1-4685 

— 

2-5 

dipentene. 

4 

175°-185° 

0-8664 

1-4690 

+  50-31 

3-7 

dipentene  & 
camphor. 

b 

185°-195° 

— 

1-4695 

■ — 

2-2 

camphor. 

0 

195°-225° 

24-8 

camphor, 
terpineol, 
safrol. 

7 

225°-240° 

— 

— 

— 

7-4 

safrol,     ses- 
quiterpenes. 

8 

above  240° 

17-7 

caryophyllene 
cadinene. 
camphora- 
cene. 

9 

camphor 

— 

— 

270 

The  following  substances  were  absent: — /?-pinene, 
phellandrene,  terpinene,  cineol.  Safrol  was  readily 
detected  in  fractions  6  and  7  after  removal  of  the 
camphor  by  means  of  phenvlhyrazine.  The  fraction 
boiling  at  225°— 232°  at  705  mm.  (yield  3"5%)  was 
oxidised  with  potassium  permanganate  in  the  usual 
manner,  when  piperonylic  acid  was  obtained  which, 
after  crystallisation  from  hot  water,  melted  at 
227° — 228°  and  gave  a  crystalline  silver  salt 
(Ag  =  39-4%  ;  calc.  Ag  =  39'8%).  The  sesquiterpene 
fraction  differed  from  those  obtained  from  the  leaf 
and  twig  oils  in  that  it  contained  a  high  boiling 
terpene  possibly  identical  with  camphoracene.  It 
was  not  present  in  sufficient  quantity  for  examina- 
tion.    "  Blue  oil  "  was  practically  absent. 

In  conclusion  the  authors  wish  to  express  their 
thanks  to  Mr.  Puran  Singh,  formerly  Assistant 
Forest  Chemist,  for  making  the  earlier  experiments, 


and  to  Messrs.  Troup,  Marsden,  and  Howard,  who 
have  collected  and  supplied  the  material  used  for 
distillation. 

Forest  Research  Institute  and  College, 
Dehra  Dun,  India. 


AN   AIR-OVEN    THERMO-REGULATOR. 

BY   H.    M.    ATKrNSON. 

The  float,  A,  loaded  slightly  with  mercury  or 
small  shot,  carries  at  the  top  a  small  capillary  tube, 
which  acts  as  the  by-pass.  Gas  coming  through  the 
side  tube  passes  freely  to  the  burner,  till  the 
pressure  on  the  mercury  reservoir  resulting  from 
the  expansion  of  air  in  the  tube  inside  the  oven 
raises  the  float  upwards  and  cuts  off  the  main 
supply  by  either  of  the  two  methods  illustrated. 


C»a-i <-  r  a r  ft^-Ji^sS 


GacvnB  Glass 


CjWtlLMV  BYS-PASS 


The  apparatus  is  small  and  compact;  it  need  not 
be  more  than  2 — 2\  in.  long,  and  avoids  the  soiling 
action  of  the  gas  on  the  mercury,  which  is  often  a 
cause  of  trouble  in  the  ordinary  form  of  regulator. 

When  the  float  is  raised  and  cuts  off  the  main 
supply,  a  little  gas  can  still  reach  the  burner 
passing  through  the  hole  in  the  side  of  the  float  and 
the  capillary.  The  capillary  itself  can  be  closed 
or  widened  to  any  desired  extent.  The  bulb  inside 
the  oven  is  best  made  of  one  or  two  turns  of  glass 
tubing,  about  -fV  in.  bore,  to  avoid  too  rapid  action 
and  to  equalise  the  temperatures  inside. 
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DISTIL1  \  rm\  PLANT,  with  SPECIAL 
REFERENCE  TO  THE  RECTIFICATION  OF 
ALCOHOL.  ACETALDEHYDE,  AND  OTHER 
VOLATILE  PRODUCTS  \NI)  CONTINUOUS 
II  HER   MANUFACTURING   PLANT. 

BY    STKI'HANE    MABFARAUD. 

The  object  of  distillation  may  be  defined  as  being 
the  separation  of  a  volatile  liquid  from  a  non- 
volatile substance,  and,  mure  generally,  tho  more 
ot  leas  complete  separation  of  liquids  possessing 
different  rates  of  volatilisation. 

In  order,  however,  to  obtain  products  in  the 
highest  state  of  purity,  it  is  necessary  to  effect 
~cv.-T-.il  consecutive  distillations,  a  process  called 
"fractional    distillation"    in    the    laboratory    or 

rectification  "  in  industry. 

Distillation  of  binary  mixtures  of  immiscible  liquids. 

It  is  well  known  that  if  a  mixture  of  water  and 
turpentine  is  boiled  in  a  still,  the  turpentine,  b.p. 
'.,  passes  over  into  the  distillate  in  greater 
quantity  than  the  water  at  a  temperature  below 
100°  C. ;  also  that  water  vapour  carries  over  mer- 
cury at  a  temperature  below  100°  C.  At  atmos- 
pheric pressure  a  mixture  of  ethylene  dichloride 
with  water  has  a  fixed  b.p.  (75'6°  C.),  which  is  lower 
than  that  of  water  or  of  pure  ethylene  dichloride 
L°). 

Since  the  constituents  of  such  mixtures  are  with- 
out action  on  each  other,  it  follows  that  the  vapour 
pressure,  P,  of  the  mixture  is  equal  to  the  sum 
of  the  partial  pressures,  F  and  F",  of  the  liquid 
constituents  at  the  boiling  temperature,  T,  of  the 
mixture.  F  and  F1  separately  therefore  must  bo  less 
than  P.  Thus  in  the  cases  mentioned  the  boiling 
temperature,  T,  is  lower  than  that  of  either  of 
the  two  liquids  boiling  in  the  pure  state  under 
pressure  P„ 

It  is  possible  to  forecast  the  composition  of  a 
distilled  liquid.  If  A  and  B  represent  the  respective 
weights  of  the  two  liquids  volatilised  simultaneously, 
and  D  and  D1  the  densities  of  their  vapours, 

A  D       F 


IS 


Di  x    F> 


and  since  D  and  D1  are  proportional  to  the  respect- 
ive molecular  weights,  M  and  M', 

B    =   M>F'      in  which  F  +  F'  =  P" 

This  statement  sums  up  the  distillation  of  a  binary 
mixture  of  immiscible  liquids. 

The  formula  P  =  F+F'  is  verified  by  the  following 
experiments  carried  out  by  Gernez  so  long  ago  as 
1878:  — 

1.  Carbon  bisulphide  and  water  (CS,  has 
b.p.  4604°).  T  =  43'68°;  P  =  76535  mm.;  F  +  F'  = 
76661  mm.;  (F  +  F1)-  P  =  129  mm. 

2.  Carbon  tetrachloride  and  water  (CC1,  has 
b.p.  781°).  T  =  66T7°;  P  =  74545  ram.;  F  +  F'  = 
74736  mm.;  (F  +  F")-P  =  l-91  mm. 

8.  Benzene  and  water  (CrH,  has  b.p.  80°). 
T  =  6942;  P  =  76444  mm.;  F  +  F'  =  765-92  mm.; 
(F+K')-P  =  l-48  mm. 

The  result  of  many  experiments  leads  us  to  con- 
clude that : — 

1 1)  The  formula  ^  jjp 

B  SPF" 


is   exact,    the  differences   observed    Wing   so   slight 

tli  it  the  law  in. iv  l>o  regarded  as  general! 

(3)    Variations  of  temperature  do  not  modify  that 
law. 


(8)   If,   for  one  of  the  snhstances,  M1  and  F1   are 
...i|  m  _ 

Ik-  I, 


small  iii  proportion  to  MF,  the  distilled  weight,  B, 
than  the  distilled  weight,  a 


Oj     all     the    BUbstanOM    that     are    dealt     with     i. 

distillation  processes  water  has  the  I,, west    value  lor 

M'F'.  This  at  once  accounts  For  the  fact  that  .steam 
distillation  rapidly  extracts  essentia]  oils  from 
Dowers  or  leaves,  even  ;,t  a  low  temperature,  and 
tor  the  fact  tli.it  water  carries  over  toluene  at 
27'5°,  aniline  at  23°,  nitrobenzene  al  22'6'  mule, 
23 — 27  mm.   pressure. 

In  general,  then,  it  may  be  said  thai  in  all  caaea 
where,  at  a  given  temperature,  the  resultants  of 
MxF  and  M'xF'  are  distinctly  different  the  sepa- 
ration ol  the  two  substances  by  distillation  is  easy 
If  MxF  and  M'xF'  arc  nearly  equal,  the  two 
snhstances   are  difficult  to  separate. 

If  M  is  greater  than  M1,  F  must  necessarily  be 
smaller  than  F\ 

To  modify  the  proportions  of  the  two  substances 
in  the  distillate  the  ratio  MF/M'F1  must  bo 
increased  or  diminished  so  as  to  make  it  differ 
from  1.  If  it  is  increased  by  creating  conditions 
such  that  F/F'  becomes  larger  or  smaller,  the 
equality  MF/M'F'  must  cease  to  exist  and  the  two 
snhstances  be  more  easily  separable. 

The  question  whether  the  ratio  F/F1  should  be 
increased  or  diminished  to  effect  the  separation  of 
the  substances  must  depend  on  tho  nature  of  the 
mixed  substances.  Let  us  suppose  two  substances, 
A  and  It,  mixed,  and  boiling  at  a  temperature,  T, 
for  which  MF  =  M'F'.  If  by  increasing  the  pressure 
T  is  raised  and  in  consequence  A  is  distilled  in  larger 
proportion,  it  follows  that  if  the  boiling  point  is 
reduced  by  diminishing  the  pressure,  B  will  be 
distilled  in  the  major  quantity. 

In  each  particular  case,  therefore,  the  products 
MxF  and  M'xF'  must  be  ascertained  for  the  given 
mixture  at  the  boiling  point  under  the  given  pres- 
sure, so  that  it  miay  be  ascertained  whether  the 
boiling  point  must  bo  raised  or  lowered  in  order 
to  separate  the  mixed  substances  as  rapidly  as 
possible. 

Tho  influence  of  pressure  is  made  manifest  in 
alcohol  rectifiers  and  especially  in  tho  distillation  of 
wines,  where  it  has  been  observed  that  the  distillate 
from  wines  distilled  under  pressure  has  a  stronger 
flavour.  In  this  special  case,  however,  a  certain 
amount  of  esterifioation  takes  place,  a  condition 
favoured  by  the  increased  distillation  temperature. 
The  spirit  obtained  by  vacuum  distillation,  for  that 
reason,  contains  only  a  small  amount  of  ester.  A 
few  esters,  being  insoluble,  are  volatilised  only  when 
the  pressure,  i.e.,  the  ratio  F/F',  is  propitious. 
Generally  they  form  a  true  emulsion,  and  with  the 
oils  properly  so-called  they  are  to  bo  found  in  tho 
vinasses  and  residuary  waters. 

Conclusions. — Given  a  mixture  containing  two 
immiscible  liquids,  of  which  the  molecular  weights 
are  known,  it  is  possible  to  determine  by  calcula- 
tion :  — 

(1)  The  boiling  point  under  a  given  pressure; 

(2)  The  composition  of  tho  evolved  vapours ; 

(3)  The  composition  of  the  residue  after  partial 
distillation;  and 

(4)  The  best  method  of  separating  the  substances, 
either  by  raising  or  by  lowering  the  boiling  point 
by  varying  the  pressure. 

We  have  considered,  so  far,  only  the  case  of  a 
mixture  of  two  pure  liquids.  The  presence  of 
dissolved  salts  may  modify  the  results. 

Distillation  of  a  binary  mixture  of  miscible  liquids. 
The  simple  laws  established   for  mixtures  of  in- 
soluble liquids  cannot  be  applied  when  the  liquids 
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are  mutually  soluble.  In  this  case  the  laws  are 
complex,  and  for  a  long  time  distillation  of  such 
mixtures  was  purely  empirical. 

Regnault  divided  mixtures  of  miscible  liquids 
into  two  classes.  The  first  class  includes  substances 
which  dissolve,  more  or  less,  but  of  which  such 
quantities  are  used  that,  after  reciprocal  satura- 
tion, two  separate  liquids  remain.  The  second  class 
consists  of  binary  mixtures  of  substances  which 
dissolve  in  all  proportions  and  always  resolve  into 
a  single  liquid. 

The  vapour  pressure  of  a  mixture  of  water  and 

ether,  which  belongs  to  the  first  class,  is  nearly  equal 

to  that  of  pure  ether.     The  following  table  gives 

^he  results  obtained  by  Regnault  fox  this  mixture  : 

Vapour  pressure  in  mm. 

Ether. 
361-4 
500-0 
7110 

With  mixtures  of  the  second  class,  such  as  ethyl 
alcohol  and  water,  ethyl  alcohol  and  ether,  carbon 
bisulphide  and  carbon  tetrachloride,  the  ratio  of 
the  vapour  pressure  of  the  mixture  to  the  sum  of 
the  vapour  pressures  of  the  two  substances  is  nearly 
constant  whatever  may  be  the  temperature. 

Distillation  of  mixtures  of  water  and  ethyl  alcohol. 

The  first  important  study  of  the  principles  of 
Bueh  distillation  was  made  by  Duclaux,  who  distilled 
a  definite  volume  of  an  alcoholic  liquid  of  known 
composition  and  collected  the  distillate  in  equal 
fractions,   which  he  afterwards  arvalysed. 


Temperature. 

Mixture. 

Water. 

15-56° 

362-95 

13-16 

24-21° 

51008 

25-30 

33-08° 

710-02 

27-58 

term  dPda  may  be  neglected  and  we  have  dPU  = 
Pdo+dPa. 


Whence  :  U  =  a  +  P 


da 
dP 


Tracing  the  curve  of  exhaustion  and  determining 
the  angular  coefficient  of  the  tangent  to  that  curve, 
we  obtain  U. 

This  method  was  employed  by  Duclaux  and  Sorel 
in  studying  the  distillation  of  alcoholic  liquids. 

Duclaux  has  established  the  relation:  — 


da 
de  = 


M 


a-f  e 


(0 


in  which  a  represents  the  percentage  (by  vol.)  of 
alcohol  in  the  original  liquid,  e  that  of  water,  da  the 
percentage  of  alcohol  in  the  vapours,  and  de  that  of 
water  in  the  vapours. 

The  relation  (i)  is  represented  by  a  hyperbola  of 
which  the  equation  is:  — 


2/_ 
100-2/ 


=     Mx 


( 


V  =  da  ; 


a  -f-  e 


) 


The  following  values  have  been  obtained  for  M 
with  mixtures  of  water  with  certain  alcohols: — ■ 


Alcohol. 
Methyl 
Ethyl 

l'rop\  I 
Butyl 
Amyl 
Capiyl 


not  more 

than 

M. 

30% 

10-9 

25% 

15-4 

10% 

20-9 

4% 

41-5 

10% 

49-6 

0-25% 

61 

Fig.  1. 


If  P  is  the  weight  remaining  at  a  particular  time, 
a  the  percentage  of  the  particular  substance  under 
examination  in  the  mixture,  and  U  percentage  of 
the  substance  in  the  fractions  distilled,  then  the 
weight  of  the  substance  in  the  original  mixture 
must  be  equal  to  the  total  quantities  of  that  sub- 
stance that  are  found  in  the  residue  land  in  the 
vapours  evolved  and  condensed,  that  is  :  — 

Pa=(P-dP)(a-da)+dPTJ, 
or 

dPU  =  Pda+dPa-dPda. 
But  as,  by  hypothesis  d  P  is  infinitely  small,  the 


If,  therefore,   a  coefficient,   ft,   is  determined  so 

that :  — 

,  _   da  richness  of  vapour 

a  richness  of  liquid 

or  da  =  ka,  it  shows  clearly  the  tendency  of  the 
phenomenon. 

The  following  are  some  values  of  ft  as  given  by 
Sorel :  — 

a  =  l,  ft=99;  a  =  5,  fc  =  7'15;  a  =  20,  ft=33; 
a=40,  ft  =1-8;  a=60,  ft  =  13;  a  =  80.  ft  =  l'08; 
a  =  95,  fc  =  1003;  o  =  97,  ft  =  1-001. 
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From  95%  to  100%,  k  is  verv  nearly  equal  to  1 
.i.stHi.u,,,,,    u    present   only    ln    extremely    small 

Graphique  DELA  TABLE  DE  Gucening 
TTT1 


IS 

for 


ZE?£&       .JSS  g*JE*!i   the  coefficient,   *,   may  ^ 

small        ,,„,',    u!  ,  '     '  '--' H.V  exact,   but   it  must   not  be 
then-  ,  r     ,    r'v    I    I  f8^^^    theoretical,    and 

exhaustion  of  wine,  oontaiSjlo:    of  alcohoMrv 
vol     ,    ,,„iv  one-third  of  its  ^,l,„„,    „."',,  ' 
while  m  t .lu.  laboratory  M.  Duelaus  fouhd  that  to 
obtain  exhaustion  it  was  nn.^.rv  to  I 

,;;   V"I,»»"  "7"   ^  »„,  of  5  '  'si  v„  '  T  < 

ing  beat  to  the  distillation  vessel  " 

Sorel  studied  the  special  ease  presented  bv 
ateohol  rectification  plant  dealing  with  ;,  ,,  „,  . 
iquids  m  industry.    In  these  liquid!,  tu-,  sl  ', 

predominate    water   and   alcohol;   the  imnuVitv  is 
present  only  ,n  small  quantities,    'if  R  is  the  w,  fgl 
of  tins  third  substance  oontained  in  1  kg.  of  nuxed 
vapors,  and  S  the  weight  in  1  kg.  of  the  origrial 

8=ka+kV+k"f  |  A'"s«-|- 

but  since  S  is  very  small,   terms  containing  powers 

oi  .,  may  be  neglected,  and  the  equation  becomes 

Sorel     from  the  experimental  data  he  obtained, 

;   ,    ;.     t     e  «k"<*V*  fche  different  alcoholic 

■o   s    ,      I  •    , '-^    "«%*     difew»'     substances. 

constantly  maintaining  s  below  002.  The  appended 
table  gives  the  results  thus  obtained 

soluhil  tva',0''«',01  TffirLen?'  k>  tlle  "coefficient  of 
solubility  Barbet  substitutes  for  Sorel 's  "  eo- 
effiwent  of  solubility"  one  of  much  greater  interest 
and  utility,  which  he  has  termed  the  "coefficient 
of  purification,"  as  it  actually  shows  the  behaviour 
01  alcohol  during  the  process  of  purification.  Barbet 
argues  that  in  distillation  processes  the  matter  of 
special  interest  is  the  ratio  of  impurity  of  the 
vaporised  alcohol  to  the  impurity  of  the  alcohol  in 
the  hquid  under  distillation.  This  ratio  is  not  given 
by  the  coefficient  k.  Thus,  with  alcohol  at  25%  bv 
volume,  containing  0'01  %  of  amvl  alcohol,  in  rela- 
tion to  ethyl  alcohol  alone,  fc=5;5,  i.e.,  the  vapour 
ehnunated  carries  with  it  per  100  c.c.  of  condensate 
25x5-5 ^100  =  1-375  c.c.  of  amvl  alcohol.  But  the 
vapour  is  richer  in  ajcohol  than  the  liquid  under 


»0    43    <t  82    S6   85  it  83    81  HI    iV hit  lit 

Fig.  2. 

J™1',1'?8  »*  is  ftrongly  retained  by  the  substance 
present  in  abundance. 

mixt'„r'IVl'  fP  n°-1,'11?  r?!ati."g  to  the  distillation  of 

ixtures  of   m.scible   liquids  it   is   necessary   in   a 

series    of    experiments    to    determine    the    vapour 


,  by  vol. 


Amyl  alcohol 
(fermentation). 


Values  of  k  for  various  substances  added 


Ethyl 
formate. 


Methyl 
acetate, 


10 

20 
S3 

n 

40 
50 
60 
70 
80 
00 
85 


65 

5-5 

30 

1-92 

lL'll 

0-80 

0-54 

0-34 

0-30 

0-25 


Ethyl 
acetate. 


Ethyl 
Isobutyrate. 


Ethyl 
lsovaleratc. 


Amyl 

acetate. 


Amyl 

lsovalorute. 


IMIim;  point 


132" 


543° 


— 

10-5 

— 

7-9 

10-4 

64 

95 

54 

7-2 

4-6 

5-8 

41 

51 

SB 

56° 


29 

18 

15-2 

12-6 

8(1 

5-8 

43 

42 

36 

2-3 

20 

1-4 

2-4 

11 

21 

0-g 

23 
1-7 
1-3 
0-9 
0-8 


2-8 
1-7 
11 
0-8 
0-6 
0-55 


771" 


1101° 


J  34-3° 


147-6° 


1-30 
0-82 
0-50 
0-35 
030 


196° 


pressures  of  several  mixtures  of  two  of  these  liquids 
"dinlh;"    to.  introduce   the    third   substance   and 
again  determine  the  vapour  pressures,  etc. 


distillation,    being,   according  to  Sorel,   at  a  eon- 

eutiation  of  67-95%  by  volume.     The  impurity  of 

the  vapours,  that  is,  the  proportion  of  amyl  alcohol 
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in    relation    to    ethyl    alcohol,    will    therefore    be 
1-375x100  -=-67-95  =  202. 

The  "  coefficient  of  purification,"  k',  of  Barbet,  is 
thus  202.  This  coefficient  gives  more  exact  and 
accurate  information  as  to  the  progress  of  purifica- 
tion of  the  product  under  consideration. 


Barbet  has  constructed  a  graph  which  gives  the 
values  of  k'  for  the  various  impurities  studied,  and 
represents  the  relative  proportions  of  impurity  in 
the  liquid  under  distillation  and  in  the  evolved 
vapour.  If,  for  example,  towards  65%  by  volume 
the  coefficient  of  purification  of  amyl  alcohol  is 
fc'  =  0'50,  the  proportion  of  amyl  alcohol  in  the  resi- 


Sorel  has  only  examined  oases  where  the  impurity 
is  les9  than  2%  and  his  coefficients  should  not  be 
applied  to  higher  percentages.  In  practice  also  the 
alcoholic  liquid  does  not  contain  only  one  impurity, 
but  a  number  (acids,  aldehydes,  ethers,  alcohols, 
amines,  etc.),  which  influence  each  other  and  to  a 
certain  extent  also  the  coefficient  of  purification. 

AU  the  impurities  under  consideration  are  repre- 
sented by  descending  curves,  since  in  proportion  as 
the  alcohol  concentration  increases,  the  temperature 
decreases  and  consequently  the  vapour  pressure  of 
the  impurity  and  its  tendency  to  entrainment 
decreases  also.  On  the  other  hand,  all  the  sub- 
stances considered  here  are  very  soluble  in  alcohol 
and  only  slightly  or  not  at  all  soluble  in  water  ;  since 
their  molecular  weights  are  higher  than  that  of 
water,  and  in  pure  water  they  form  a  mixture  of 
two  immiscible  liquids  and  are  rapidly  carried  over 
by  vapour,  k'  is  very  great  for  the  lower  alcohol 
concentrations. 

Cases  of  very  complex  mixtures.    Natural 
h  ydrocarbons. 

When  the  mixtures  are  very  complex  the  products 
are  only  roughly  fractionated  by  distillation.  This 
is  called  the  law  of  predominance.  Some  separa- 
tion is  certainly  effected,  but  it  is  necessarily  very 
imperfect,  for  if  the  most  volatile  products  pre- 
dominate in  the  vapours,  they  are  accompanied  by 
very  heavy  products. 

For  example,  crude  petroleum  was  distilled,  and 
the  fraction  passing  over  on  distillation  from  60° 
to  156°  C.  collected  separately.  This  fraction  had 
sp.  gr.  0'779.  By  a  fresh  fractionation  this  pro- 
duct furnished  50%  of  various  fractions  boiling  up 
to  150°;  10%  from  150°  to  162°,  sp.  gr.  0-792;  10% 
b.p  162°— 200°,  sp.  gr.  0-806;  10%  b.p.  200°— 210°, 
sp.  gr.  0822;  and  20%  of  residue.  The  fractionation 
in  such  a  case  as  this  can  never  be  more  than  rela- 
tive, i.e.,  the  final  mixture  will  be  a  little  less  com- 
plex than  the  initial  one. 

Distillation  apparatus. 
For  discontinuous  distillation  the  simplest  still 
consists  essentially  of  the  boiler  or  cucurbit,  heated 
directly  by  a  furnace,  or  indirectly  by  steam,  and 
the  still-head  directing  the  vapours  through  a  pipe 
into  a  coil  immersed  in  cold  water. 

Continuous  distillation. 

The  columns  are  generally  vertical,  and  receive 

the  fermented  mash  or  wine  to  be  distilled  in  the 

upper  part,  being  heated  at  the  base.     The  liquid, 

in  descending,  meets  many  obstacles  which  subject 


Values  of  k'  (Barbet's  coefficient). 


Alcohol  %  by 

vol.  in  liquid 

Amyl 

Ethyl 

Methyl 

Ethyl 

Ethyl 

Ethyl 

Amyl 

Amyl 

under 
distillation. 

alcohol. 

formate. 

acetate. 

acetate. 

isobutyrate. 

isovaleratc. 

acetate. 

isovalerate. 

1 

3-30 

_ 

10 

— 

— 



5-97 









25 

202 

— 



5  43 









30 

1-30 

— 



5-43 

. 







40 

105 

— 

5-83 

4-77 







. 

50 

0-80 

— 

5-20 

3-86 





1-866 



60 

0-615 

8-v. 

4-92 

S-3 

3-23 

1-79 

1-307 

10 

70 

0-44 

7-26 

4-61 

307 

1-96 

1-45 

0-94 

0-7 

80 

0-36 

6-6 

4-25 

2-77 

1-30 

1-20 

0-74 

0-463 

90 

0-26 

5-68 

401 

2-37 

107 

0-882 

0-588 

0-343 

95 

0-22 

508 

3-78 

209 

0-897 

0-797 

0-548 

0-299 

due  is  twice  that  in  the  condensate.  At  25%  by  vol. 
k'  =  20,  and  the  vapour  is  twice  as  impure  as  the 
liquid.  So  long  as  fc'>l  the  vapours  contain  more 
impurity  than  the  liquid  under  distillation.  When 
k'  =  \,  the  two  degrees  of  concentration  are 
identical.  When  fc'<l,  the  impurity  concentrates 
in  the  liquid. 


it  to  contact  with  vapour,  and  escapes  at  the  lowest 
part  as  a  residue  free  from  alcohol.  Continuous 
distilling  systems  may  be  divided  into  four  classes : 
(1)  Systems  with  heating  surfaces.  (2)  Bubbling 
systems.  (3)  Contact  systems,  including  (a) 
horizontal  columns  with  mechanical  movement; 
(6)  percolating  columns.     (4)  Full  columns. 
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Rectification  may  bo  discontinuous  <>r  continuous. 

Tlio  discontinuous  rectifier  is  only   in  reality  a 

high-strength  still,  and  contains  the  four  essential 

parts  ..i    this    apparatus;    the   boiler,    the   rectifica- 
tion column,  the  condenser,  and  the  tubular  cooler. 


I'lute    with    perforated    caps    for    cylindrical!    column-. 

Fig.  4. 

In  discontinuous  rectifiers  losses  of  alcohol  occur 
which  vary  with  the  apparatus,  tho  quality  of  the 
phlegms,  the  duration  of  the  operation,  etc. 


Fig.  5. 

Continuous  rectification  has  th<>  advantage  of 
constant  and  invariable  working,  thereby  ensuring 
regular  production  of  uniform  products  with  the 
minimum  of   fuel.        Instead  of  fractionating   the 


liquor   into   ten   parts  inoro  or   less   pure,  .a  single 
rectification  by  the  continuous  i m  giws  three 


Fig.  e. 

parts,  the  first  including  all  the  head  products,  the 
second  pure  alcohol,  and  the  third  all  the  tail 
products. 


Fig.  7. 

About  forty  years  ago  M.  Barbet  made  the  first 
continuous  rectifier  which  was  of  practical  use  in 
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industry.  His  improvement  consisted  in  providing 
the  distillation  column  with  an  invariable  regula- 
tion of  the  flow,  and  by  adding  to  it  the  efficient 
system  of  purification  known  as  "  pasteurisation," 
or    "  superepuration."        The    continuous    rectifier 


It  M 


Fig.  8. 


yields  at  the  "  eprouvettes 
into  it. 

Some  idea  of  the  dif- 
ferent types  of  distilla- 
tion and  rectification 
apparatus  generally 

used  may  be  gathered 
from  the  following  ac- 
count of  some  of  Bar- 
bet's  apparatus : 

(1)  Distilling  columns. 
— (a)  Fig.  5.  Columns 
for  low-strength  alcohol 
should  be  used  in  all 
cases  where  the  phlegm 
produced  is  at  once 
rectified  in  the  same 
factory.  When  a  con- 
tinuous rectifier  is  used, 
the  phlegm  should  be 
pasteurised,  so  as  to 
expel  all  fermentation 
gases,  more  especially 
the  sulphurous  gases, 
and  also  to  extract  a 
small  proportion  of 
highly-concentrated  al- 
dehydes. (6)  Fig.  6. 
Column  for  hi  gh- 
strength  alcohol.  This 
column  produces  in  one 
operation  alcohol  of  92 
. — 94%,  which  is  suit- 
able for  denaturation. 
It  should  also  be  used 
where  the  phlegm  is 
sent  away  to  be  recti- 
fied. Two  kinds  of 
phlegm  can  be  produced 
simultaneously,    one    ready    to 


all  the  alcohol  charged 


combination  economises  pumps  and  tanks  for 
phlegms.  It  is  also  provided  with  means  for  a  first 
purification  of  the  phlegms,  so  that  the  alcohol  is 
submitted  to  three  successive  refinings.  It  there- 
fore produces  spirit  of  exceptional  purity.  Be- 
sides these  there  are  several  simpler  types  of  the 
Barbet  apparatus.    (See  fig.  7.) 

(3)  Continuous    rectification    of    wood    spirit. — 

The  rectification  of  wood  spirit  is  based  on  the 
same  principles  as  those  given  for  the  rectification 
of  ethyl  alcohol  obtained  by  fermentation,  and  can 
be  carried  out  in  some  of  the  types  already  de- 
scribed, parts  of  the  apparatus  being  suitably 
varied.    (See  fig.  8.) 

Instead  of  three,  or  even  four,  successive  dis- 
continuous rectifications,  with  corresponding 
losses,  which  often  reach  and  even  exceed  8% 
it  is  possible  to  have  only  one  continuous  rectifica- 
tion with  no  appreciable  loss.  A  powerful  type  ol 
continuous  rectifier  gives  methyl  alcohol  of  99'5 — 
99'7%  containing  less  than  0T%  of  acetone. 

Rectification  of  petroleum  and  benzol. 

Amongst  the  most  important  difficulties  en- 
countered in  distilling  crude  petroleum  axe:  (1) 
The  high  temperature  required  for  the  distillation 
of  a  heavy  petroleum,  which  makes  distillation  by 
steam  impossible  unless  it  is  carried  out  in  a 
vacuum.  (2)  The  influence  of  "  cracking,"  so  that 
the  removal  of  low-boiling  constituents  can  never 
be  completed,  since  some  light  products  are  con- 
stantly being  formed  during  the  distillation  of  the 
heavy  ones.  (3)  A  deposit  of  coke  is  formed  by  the 
"  cracking  "  which  adheres  to  the  sides  of  the  still. 
This  coking  renders  it  necessary  to  stop  for  clean- 
ing, and,  therefore,  there  can  be  no  question  of  a 


^J^^Vtf^J^M^.-fJW.      .1     i^B»JJ»»    ',,.!»^PW{l.JIJlF|r„^.1 


the 


denature."' 
other  pasteurised  for  subsequent  rectification. 

(2)  Continuous  alcohol  rectifiers. — These  Barbet 
types  combine  iri  one  apparatus  the  continuous  dis- 
tilling column  and  the  Tectifier  for  phlegms.     This 


Fig.  0. 

continuous  operation  where  direct  fire-heating  is 
required  in  the  distillation  of  high-boiling  paraffin': 
such  as  those  containing  vaseline  or  wax. 

■Where  direct  fire  heat  is  necessary,  distillation 
is  carried  out  in  large  stills,  and  the  distillates  are 
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fractionated  successively  according  to  the  tempera- 
ture of  their  formation.  These  fractions  are,  how- 
ever, far  from  being  homogeneous. 

Continuous  rectification  of  crude  petroleum  spirit 
or  of  liaht  benzols. 

This  problem  is  a  very  simple  one  because  it  is 
possible  to  rectify  by  means  of  steam  and  under 
atmospheric  uilWIIIIUI.  provided  the  vaporiser  of  the 
still  is  adapted  to  high  pressure.  Continuous 
rectification  will  easily  fractionate  crude  petroleum 


Yorkshire    Section. 


Meeting  held  at  Queen's  llotel,  Leeds,  on  May  3, 
1920. 


Fig.  10. 

spirit  in  one  operation  into  seven  portions : 
gasoline  of  sp.  gr.  0'65 ;  spirit  for  soldering  lamps, 
sp.  gr.  0'68;  various  products  of  sp.  gr.  070,  0715, 
073,  074;  white  spirit,  sp.  gr.  075 — 076;  and  some 
burning  oil,  which  is  not  distilled  but  is  discharged 
from  the  lower  part  of  the  apparatus  (fig.  9). 

Suphuric  ether  apparatus. 

This  apparatus  is  in  use  in  the  powder  factories 
of  Great  Britain,  France,  Italy,  Russia,  etc.,  and 
in  the  principal  factories  making  artificial  silks. 
Sulphovinic  acid  is  placed  in  a  lead-lined  still,  and 
alcohol  vapours  are  oaused  to  bubble  through  the 
liquid.  The  vapours  leaving  the  still  are  washed 
with  caustic  soda  in  a  scrubber,  and  thence  pass  to 
a  rectification  column.  Ether  of  sp.  gr.  0'721  at 
15°  0.  can  easily  be  obtained.  Several  large 
apparatus  of  this  type  built  by  the  author  for  the 
British  Government  are  each  capable  of  delivering 
30  tons  of  ether  per  24  hours.    (See  fig.  10.) 
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The  whole  of  the  published  methods  for  the 
analysis  of  sulphonatcd  oils  can  only  bo  regarded  ns 
giving  approximate  results.  For  example,  it 
appears  generally  to  be  taken  for  granted  that  sul- 
phonated fatty  acids  are  completely  decomposed  on 
boiling  with  aqueous  hydrochloric  acid,  whereas 
this  is  far  from  being  the  case. 

The  hydrochloric  acid  always  causes  polymerisa- 
tion, which  unfits  the  resultant  fat  for  examination. 
The  acetyl  value  of  the  fatty  acids  from  sulphonated 
castor  oil  may  be  as  low  as  85;  in  no  case  have  1 
found  a  figure  as  high  as  the  126  given  by  Low- 
kowitsch.  When  the  fat  from  one  of  these  samples 
is  saponified  with  alcoholic  potash  and  again 
separated  with  acid  the  acetyl  value  will  be  between 
140  and  146.  This  saponification  and  M-paration 
of  the  fatty  acids  is  essential  if  the  separated  fat  is 
to  give  figures  in  any  way  comparable  with  those  of 
the  oil  sulphonated. 

Among  other  difficulties,  the  estimation  of  water 
is  complicated  by  the  charring  of  samples  made  from 
oils  of  high  iodine  value,  the  formation  of  lactones, 
and  in  oils  containing  ammonia,  amide  formation. 
The  volumetric  process  for  estimating  fat,  although 
still  largely  used,  gives  results  from  3  to  20%  ton 
high.  The  results  obtained  by  decomposing  with 
hydrochloric  acid  and  shaking  out  with  ether  may 
be  too  low  through  formation  of  poly-acids,  and  may 
be  too  high  through  the  taking  up  of  hydroxyl 
groups,  and  the  fat  extracted  with  ether  contains 
0'75-— 2'75%  of  combined  sulphuric  acid. 

The  refractive  index  and  fat  content  are  propor- 
tional.   A  graph  plotted  from  these  is  very  useful. 

Sulphuric  acid  is  present  in  sulphonatcd  oils  as 
sodium  sulphonates  of  fatty  acids,  as  free  sulphonic 
acids,  as  free  sulphuric  acid,  as  sodium  or  am- 
monium sulphate  formed  during  neutralisation,  and 
finally  as  free  sodium  sulphate  dissolved  by  the  oil 
during  the  washing.  In  the  determination  of  total 
acid  by  the  fusion  method  the  results  may  be  05 — 
1%  too  low  unless  care  be  taken  and  time  allowed 
for  the  initial  carbonisation. 

The  only  direct  method  for  determining  combined 
acid  is  the  volumetric  method  of  Hart  (J.,  1917, 
1139),  but  when  the  fat  from  this  process  is  ex- 
tracted with  ether  and  fused  with  sodium  carbonate 
0"7 — i'0%  more  sulphuric  acid  is  produced.  The 
only  accurate  method  of  estimating  combined  acid 
is  by  deducting  the  percentages  of  the  other  forms 
of  acid  from  that  of  total  acid  obtained  by  fusion. 

The  process  for  determining  free  fatty  acids  and 
sulphonated  oil,  which  consists  in  adding  glycerol 
and  excess  of  ammonia,  extracting  with  ether,  and 
removing  the  water-soluble  oils  and  soaps  by  wash- 
ing the  ether  with  water,  is  slow,  and  gives  a 
"  neutral  "  oil  with  9 — 13%  of  free  fatty  acids;  fur- 
ther, the  fatty  acids  obtained  later  are  never  free 
from  neutral  oil. 

The  methods  described  below  have  given  reliable 
results  in  routine  work  :  — 

A  fow  c.c.  of  the  sample  is  boiled  with  three  times 
its  volume  of  hydrochloric  acid  until  the  fatty  layer 
is  quite  clear.  The  lower  layer  is  drawn  off,  diluted 
with  water,  and  tested  with  barium  chloride  solu- 
tion.    A  precipitate  of  barium  sulphate  indicates 
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the  presence  of  sulphonated  oil.  If  the  oil  layer 
obtained  in  the  above  test  is  free  from  charred  par- 
ticles the  methods  given  under  "  oils  of  low  iodine 
value  "  are  used.  When  charring  takes  place  the 
methods  for  oils  of  high  iodine  value  must  be  used. 

^Yater. — Distillation  with  xylol  is  the  most 
accurate  method,  but  drying  in  the  oven  may  be 
used  with  oils  of  low  iodine  value.  About  2  g.  of 
the  sample  in  a  1J  in.  Petri  dish  is  dried  in  the 
water  oven,  with  frequent  stirring.  If  ammonia  is 
present  its  amount  must  be  deducted  from  the  loss 
of  weight  on  drying. 

Total  fat — low  iodine  value  oils. — About  5  g.  is 
boiled  with  dilute  hydrochloric  acid  (1:1)  until  the 
fatty  layer  is  quite  clear,  allowed  to  cool,  and  ex- 
tracted twice  with  ether,  washing  the  ether  with 
water  until  free  from  acid.  The  ether  extracts  are 
distilled,  the  fat  dried  in  the  water  oven,  cooled, 
and  weighed. 

High  iodine  value  oils. — 5  g.  is  dissolved  in  50 
c.c.  of  pyridine,  25  c.c.  of  strong  hydrochloric  acid 
added,  and  the  mixture  heated  on  a  water  bath  for 
at  least  1J  hrs.,  with  frequent  shaking;  when  cool 
the  liquid  is  extracted  twice  with  ether,  the  ether 
washed,  distilled,  and  dried. 

Total  sulphuric  acid. — This  is  applicable  to  all 
samples,  but  care  is  necessary  if  low  results  are  to 
be  avoided.  The  result  cannot  be  reported  as  com- 
bined plus  free  acid,  since  it  also  includes  all  the 
sulphuric  acid  combined  with  soda  as  free  sulphate. 

The  bottom  of  a  1£  in.  platinum  dish  is  covered 
with  powdered  sodium  carbonate,  about  2  g.  of  the 
sample  is  added  in  small  drops,  over  the  surface  of 
the  carbonate,  and  the  oil  is  covered  with  a  further 


Since  practically  all  the  common  salt  used  is  con- 
verted into  sodium  sulphate  during  the  washing 
the  salts  left  in  the  oil  may  be  reported  as  Na2So«. 

The  brine  extracts  after  titration  in  the  pre- 
ceding operations  are  heated  to  boiling,  the  sul- 
phate precipitated  in  the  usual  way  and  calculated 
to  sulphuric  acid.  The  amount  minus  any  free  acid 
present  is  calculated  to  and  reported  as  free  sodium 
sulphate. 

Alkalis. — Ammonia  may  be  detected  by  boiling 
2 — 3  c.c.  of  the  sample  and  testing  the  evolved 
steam.  To  estimate  the  alkalis,  10  g.  of  the  sample 
is  dissolved  in  water  and  titrated  with  N  /2  acid, 
using  methyl  orange  as  indicator.  In  the  absence 
of  ammonia  the  alkali  is  calculated  to  sodium  oxide. 
In  presence  of  ammonia  a  further  10  g.  of  the 
sample  is  distilled  with  excess  of  caustic  soda  into 
25  c.c.  of  N 12  acid,  and  the  result  calculated  to 
ammonia.  The  difference  between  the  two  results 
is  recorded  as  sodium  oxide. 

Unsulphonated  oil. — About  5  g.  of  the  sample  is 
dissolved  in  50  c.c.  of  cold  water,  the  alkali  just 
neutralised  with  N /2  acid,  using  methyl  orange  as 
indicator,  and  extracted  with  100  c.c.  of  ether. 
The  ether  is  washed  several  times  with  water  until 
all  the  water-soluble  oil  has  been  removed.  The 
water  layer  and  washings  are  put  aside.  The  ether 
extract  is  mixed  with  25  c.c.  of  water  and  25  c.c. 
of,  roughly,  iV/1  aqueous  potash  and  well  shaken, 
the  soap  solution  separated,  and  the  ether  layer 
washed  with  water  until  free  from  soap,  uniting  the 
washings  with  the  soap  solution. 

The  ether,  now  containing  only  unsulphonated 
neutral  oil,  is  distilled,  and  the  residue  dried  and 


Samples. 

j    Sp.gr. 

Refr. 

Acidity. 

Total 

Water. 

Alkali  as 

Ash. 

Free 

Combined 

Iodine 

index. 

OU. 

Na.O. 

Na,SO.. 

H.SO.. 

value. 

NHS. 

85%  castor   . . 

r         1-0229 

1-4561 

18-68  to 
40-54 

— 

17-59 

0-95 

- 

- 

4-24 
6-20 

- 

_ 

70%  castor   . .         < 

:         1-0214 

1  3875 

6-7 

26-44 

19-20 

0-94 

7-20 

1-87 

2-84 

63-7 

1-35 

11045 

1-4502 

38-42 

75-42 

6506 

3-68 

7-93 

505 

4-55 

5S-1 

60%  castor   . .         , 

*          10321 

1-3850 

6-38 

26-08 

36-95 

0-54 

— 

— 



— 

1-27 

10550 

1-4405 

57-42 

65-32 

— 

— 



— 

50%  castor   . .         ^ 

'          1-0125 

1-4061 

1-51 

39-44 

3994 

019 

112 

— 

1-27 

34 

0  15 

I      1-1039 

1-4191 

39-48 

52-32 

54-01 

312 

7-64 

— 

703 

— 

315 

40%  castor   . . 

►         1-0175 

1-3910 

1-06 

34-55 

52-47 

0-98 

112 

— 

3-75 

— 

2-05 

1-1029 

1.4300 

18-68 

42-44 

59-98 

310 

705 

- — . 

3-84 

— 



30%  castor  . . 

*"        ■  1-0140 

1-3762 

13-30 

2601 

68-78 

0-71 

3-48 

— . 

— 

— 



10371 

1-3910 

16-22 

32-50 

6201 

3-40 

— 

. — . 

— 

— 

— 

Monopol  oil  . . 

1-0190 

— 

1-4371 
1-4500 

21-15 
31-01 

62-27 
68-79 

24-84 
2806 

0-97 

5-63 

— 

3  45 

471 

— 

Turkon  oil     . . 

10562 

1-4380 

17-98 

55-18 



1-65 

9-80 

602 

2-57 





85%  from  95%  oleic 

e          — 

— 

— 

82-50 

13-58 

__ 

— 

— 

— 

303 

70%  from 

r       — 

1-4494 

— 

65-02 

25-32 

3-67 

. — 

— 

— 

— . 

__ 

95%  oleine 

1       — 

— 

— 

— 

26-75 

~- 

— . 

— 



— . 

. 

50%  from 

r  1    1-1008 

1-4220 

32-08 

51-62 

39-32 

0-9 

715 

3-46 

2-37 



fe  95%  oleine           ' 

L    1     1-0190 

— 

38-78 

52-70 

40-27 

1-61 

7-90 





50%  from  maize  oil. 

— 

— 

— 

— 









33-3 

50%  from  sea!  oil  . 

.    j        — 

— 

— 

— 











46-4 

__ 

70%  from  wool  greas 

e 

oleine 

— 

1-4656 

— 

— 

— 











__ 

50%  from  wool  greas 

e  1 

oleine 

0-9997 

1-4548 

21-86 

— 

49-93 



4-49 









60%  from  herring 

f    !      1-0200 

1-4080 

8-81 

40-87 

47-84 

0-64 

4-32 



4-27 





oil  .. 

1     j      1-0209 

1-4136 

16-22 

42-38 



0-86 

4-51 







Dark  sole  leather  oil 

f         0-9660 

1-4696 

25-03 

— 

11-7 

__ 







(chromoline  type) 

\.        0-9813 

35-96 

— 

21-65 

— 

— 

— 

— 

— 

— 

layer  of  carbonate  J  in.  thick.  The  dish  is  heated, 
first  over  a  luminous  Argand  flame  until  the  oil  is 
completely  carbonised,  then  over  a  Teclu  burner 
until  the  contents  of  the  dish  are  white.  The  con- 
tents of  the  dish  are  washed  into  a  large  beaker, 
covered  with  a  clock  glass,  and  excess  of  hydro- 
chloric acid  poured  down  the  beaker  spout.  The 
liquid  is  heated  to  boiling  and  precipitated  with 
barium  chloride  in  the  usual  way. 

Free  sulphuric  acid. — About  10  g.  of  the  sample 
is  dissolved  in  50  c.c.  of  ether  and  shaken  out  three 
times  with  saturated  brine  of  known  sulphuric  acid 
content,  using  50  c.c.  each  time.  The  united  brine 
extracts  are  titrated  with  N /£  alkali,  using  methyl 
orange  as  indicator. 

Alkali  salts. — The  only  salts  used  for  washing 
sulphonated  oils  are  sodium  sulphate  and  chloride. 


weighed.  The  water-soluble  matter  in  the  flask 
may  be  salted  out  and  the  solution  shaken  out  with 
a  mixture  of  5  pts.  of  ether  and  1  of  alcohol  by  vol., 
but  it  is  not  easy  to  remove  the  salt.  The  soap  solu- 
tion referred  to  above  is  decomposed  with  acid, 
shaken  out  with  ether  to  dissolve  the  fatty  acids, 
the  ether  washed  with  water,  distilled,  and  the 
residue  dried  and  weighed.  These  fatty  acids  will 
be  found  to  be  fairly  clean.  The  process  described 
above,  although  tedious,  requires  less  than  half  the 
time  of  the  inaccurate  German  process.  The  fat 
from  all  good  samples  of  sulphonated  oil  should  not 
contain  more  than  15%  of  unsulphonated  oil. 

The  results  of  the  examination  of  commercial 
sulphonated  oils  are  given  in  the  table  above. 

My  thanks  are  due  to  Messrs.  A.  Hess  and  Bro., 
Ltd.,  in  whose  laboratory  the  above  work  was  done. 
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THE  USE  01  THE  BEFBACTOMETEB  IN 
w  i-.i:i  LINING  I11K  POB1TY  OF  CERTAIN 
RE]  [NED  EDIBLE  OILS 

IIV    f.    11.   TU1M,   B.80. 

raitahle  refining   processes,  crude  vegetable 
oils  giving  an  Kid  reaction  can  be  converted  into 

"neutral  oils"  suitable  for  edible  purposes;    the 
greater  the  efficiency  of  the  refining  processes,  the 

more  nearly  do  these  oils  beeoiue  colourless,  taste- 
end  odour;  u  these  latter  properties  con- 
stitute the  "quality"  of  the  oil  in  question,  and 
can  be  tested  by  suitable  organoleptic  methods. 
Thoughj  however,  a  sample  of  oil  might  pass  the 
quality  tests,  it  is  also  desirable  to  know  its  puru  .  . 
i.e.,  freedom  from  admixture. 

.  dible  oils  such  as  palm  kernel,  coconut, 
and  araelus,  are  now  prepared  in  enormous  quan- 
tities, mixtures  of  any  two  or  of  the  three  oils  are 
likely  to  be  met  with.  Admixture  may  occur  inad- 
vertently during  expression  of  the  raw  material  or 
the  refining  of  the  crude  oil,  hut  most  likely  during 
storage  and  transport.  The  presence  of  small  quan- 
tities of  any  two  of  them  in  a  consignment  of  the 
third  oil  may  not  impair  the  oil  for  its  specific 
purpose,  yet  for  control  purposes  a  simple  method 
of  detection  combining  rapidity  and  fair  accuracy 
would  be  advantageous. 

With  respect  to  mixtures  of  the  above-mentioned 
oils,  distillation  and  turbidity  tests  have  their 
limitations,  and  are  generally  too  complex  for 
routine  work.  It  is  therefore  necessary  to  choose 
other  determinations.  The  determination  of  melt- 
ing point  is  essential  for  the  examination  of  an 
edible  fat,  and  if  conducted  under  standard  con- 
ditions gives  reliable  and  consistent  results.  It  can 
give  good  indications  of  the  amounts  of  constitu- 
ents in  dual  mixtures  such  as  palm  kernel  and 
arachis,  coconut  and  arachis,  or  palm  kernel  and 
coconut  (see  tables  2,  •'!,  and  4). 

For  the  examination  of  mixtures  of  all  three  oils 
another  "  constant  "  is  necessary  in  addition  to  the 
melting  point.  A  rapid  optical  determination 
commends  itself  for  this  purpose,  either  refrac- 
tive index  or  dispersive  power.  The  determination 
of  these  by  the  Pulfrich  refractometer  yields  re- 
sults of  high  accuracy  in  a  short  time.  The  refrac- 
tive index  is  of  greater  analytical  value  than  the 
dispersive  power,  since  it  has  a  greater  range  from 
one  oil  to  another.  Though  the  latter  "  constant" 
is  independent  of  free  fatty  acidity  and  tempera- 
ture considerations,  and  the  former  is  intimately 
dependent  upon  both,  yet  this  advantage  of  dis- 
persive power  over  refractive  index  is  nullified  in 
dealing  with  refined  oils  of  free  fatty  acidity  004% 
(as  lauric  acid),  provided  the  temperature  is  stabi- 
lised, say,  at  40°  C. 

Table  1. 

Constants  of  refined  edible  oils. 


OU.               Standard       Variation, 
n  „<• 

m.p..  *C. 

Free  fatty 

m  Ida  <  h 

lauric). 

% 

Arachb          . .          1-40235 
Palm  kernel  . .          1-45097 
Coconut         . .         1-44897 

+  000020 
+  000020 
±  0-00010 

-8-0 

28-35 

24-85 

005 
004 
003 

Standard  results. — Since  the  melting  point  and 
refractive  index  are  to  be  employed  in  the  examina- 
tion of  mixtures,  it  is  necessary  to  have  certain 
standards  obtained  for  oils  of  known  purity.  The 
standard  sample  should  not  be  prepared  from  crude 
oils  already  supplied  without  certainty  as  to  free- 
dom from  admixture.     It  should  be  prepared  from 


riginal  raw  material  by  extraction  or  expres- 
sion,  and    the  <rude   oil   Bo   obtained   treated    by 

laboratory  methods  corresponding  closely  to  works' 
methods.  The  results  in  table  I  wero  obtained 
from  numerous  standard  specimens. 

Coconut  oil  showed  t In-  least  variation  in  refrac- 
tive [ndez.  The  refractive  indices  "t  refined  mis 
from  four  different  copras  are  here  quoted:  — 
Ceylon,  1*44887;  Straus,  L'44902;  Singapore, 
1-44887;  Malabar.  1'44897. 

Mixtures  of  refined  mis. — Dual  mixtures  of  puro 
palm  kornel,  coconut,  and  arachis  oils  were  niado 
and  the  melting  point  and  refractive  index  deter- 
mined for  each.  From  graphs  obtained  by  plotting 
inciting  point  with  percentage  composition,  and 
refractive  index  with  percentage  composition, 
tables  2,  3,  and  4  were  compiled. 

Table  2. 
Mixtures  of  palm  kernel  and  araelii.t  oUs. 


Palm  kernel. 

Arachis. 

nD" 

m.f>..'0. 

100 

0 

1-45097 

28-35 

90 

10 

1-45211 

27-95 

80 

20 

1  45325 

2730 

70 

30 

1-45439 

26-40 

60 

40 

1-45553 

26-50 

60 

50 

1-45600 

24-35 

40 

60 

1-45780 

2300 

80 

70 

1-45894 

20-80 

20 

80 

1-46008 

1725 

10 

90 

1-46122 

u-eo 

0 

100 

1-46235 

-800 

It  will  be  noted  that  the  refractive  index  is 
directly  proportional  to  percentage  composition, 
and  that  the  presence  of  10%  of  arachis  oil  in  palm 
kernel  oil  only  lowers  the  melting  point  by  0'4°  C. 

Table  3. 

Mixtures  of  coconut  and  arachis  oils. 


Coconut. 


Arachlg. 


m.p..  °C. 


100 

0 

1-44897 

24-86 

90 

10 

1-45031 

24-20 

80 

20 

1-45165 

23-46 

70 

30 

1-45299 

22-65 

60 

40 

1-45433 

21-70 

50 

60 

1-46566 

20-30 

40 

60 

1-45700 

17-90 

30 

70 

1-4688  1 

1400 

20 

80 

1-45908 

800 

10 

90 

1-46102 

0-50 

0 

100 

1-402:15 

-8  00 

Table  4. 
Mixtures  of  palm  kernel  and  coconut  oils. 


Palm  kernel. 

Coconut. 

nD". 

m.p..  °0. 

100 

0 

1-45097 

28-35 

90 

10 

1-46077 

27-80 

80 

20 

27-30 

70 

80 

1-45037 

■Jil-'.IO 

60 

40 

1-45017 

26-60 

60 

60 

1-44997 

^6-20 

40 

60 

1-44977 

2595 

SO 

70 

1-4  19.'.7 

25-65 

20 

80 

1-44937 

25-40 

10 

90 

1-44917 

2510 

0 

100 

1-44897 

24-85 

For  the  three  dual  mixtures  the  refractive  index 
shows  a  linear  relationship  with  percentage  com- 
position. The  relationship  between  melting  point 
and  percentage  composition  is  not  linear  in  any  of 
the  three  cases.  If,  however,  refractive  index  is 
taken  as  ordinate  and  melting  point  as  abscissa  a 
closed  graph  is  obtained  (fig.  1).  This  may  be 
divided  into  various  sections,  and  any  required 
section  used  for  the  estimation  of  the  constituents 
of  either  dual  or  triple  mixtures  (fig.   2).        For 


308  T 


DE  VRIES.— "SLOPE"    OF   RUBBER   STRESS-STRAIN   CURVE. 


[Sept.  30.  1920. 


Graph  for  use  with   dual  or  triple  mixtures  of  refined  palm  kernel,  coconut,  and  arachis  oils. 


pALM-ttlft'EL  APACH/S 
SO 


An  AC  HiS 


1.    3    *V   5   €     7    &    3    »Ot 


3  t+  IS  t£  <7  18  19  lOJI  ?2  23  2?2f?e:y2«-l?- 


Melting  point.  °C. 

Fig.  1. 


example,  a  given  sample  is  found  to  have  m.p. 
270°  C,  nD"  =  145150.  These  values  locate  the 
point  A,  which  at  once  indicates  8%  of  arachis  oil 
present.  The  remaining  92%  is  then  divided  pro- 
portionately to  the  coconut-palm  kernel  per- 
centage, viz.,  18:82.  Thus  the  composition  of  the 
oil  sample  is: — palm  kernel  75%,  coconut  17%, 
arachis  8  % . 


/.*« 


l.<hS2 


I+-SI 


I. +50 


I+99 


I44S 


Uf„.ifc<- 


c«*S^ 


26 


27 


28 


29 


Melting  point.  °C. 


Fig.  2. 

Another  sample  gives  m.p.  24'6°  C,  nD4°  = 
T44957.  This  locates  point  B,  and  would  indicate 
the  sample  to  be  coconut  oil  containing  about  4% 
arachis  oil. 

In  conclusion  it  must  be  remarked  that  the  figures 
quoted  throughout  refer  to  the  products  of  a  specific 
process  of  refining,  and  allowance  must  be  made  at 
any  time  for  natural  variations  in  the  raw  material 
having  influence  upon  the  "  constants  "  of  the  re- 
fined edible  product.  The  refractive  indices  were 
determined  by  a  Hilger-Pulfrich  refractometer, 
and  the  melting  points  by  a  modified  method.  The 
latter  determinations  were  conducted  as  follows :  — 


Open  capillary  tubes  0'7  mm.  diam.  were  dipped 
1  cm.  into  the  sample,  withdrawn  and  the  fat 
allowed  to  solidify,  keeping  the  tubes  1  hr.  at  0°  C. 
At  the  expiration  of  this  period  they  were  placed 
with  the  lower  end  2  cm.  under  water  level,  the 
water  being  at  15°  C,  or  lower  for  m.ps.  below 
15°  C.  Electrical  heating  and  stirring  then  com- 
menced, and  the  melting  point  was  recorded  when 
the  column  of  melted  fat  commenced  to  rise  owing 
to  hydrostatic  pressure. 

Summary. 

1.  Dual  mixtures  of  coconut,  palm  kernel,  and 
arachis  oils  can  be  accurately  determined  by  the 
refractive  index  figure,  and  also  by  melting-point 
determinations. 

2.  Triple  mixtures  of  the  above  oils  can  also  be 
determined  using  refractive  index  and  melting 
point  figures.  Hence  the  purity  of  these  edible  oils 
can  be  rapidly  ascertained. 


THE      "  SLOPE "      OR      "  TYPE  "      OF     THE 
RUBBER  STRESS-STRAIN  CURVE 

BY   DR.    O.    DE  VRIES. 

In  a  recent  paper*  Schidrowitz,  Goldsbrough,  and 
Hatschek  have  discussed  the  nature  of  the  stress- 
strain  curves  of  vulcanised  rubber-sulphur  mix- 
tures, and  especially  the  mathematical  solution  of 
these  curves  as  belonging  to  the  conchoid  family. 
The  figure  for  "slope"  or  "type"  plays  a 
prominent  role  in  these  calculations. 

Doubtless  the  slope  of  the  stress-strain  curve  is 
an  important  figure,  representing  as  it  does  the 
increase  in  load  necessary  to  produce  a  certain 
elongation.  The  fact  that  the  stress-strain  curve 
at  high  elongations  (at  least  for  rubber-sulphur  mix- 
tures, with  which  this  paper  deals  exclusively)  ends 
in  a  straight  line,  so  that  the  slope  of  this  part  of 
the  curve  is  a  constant,  gives  a  special  importance 
to  this  figure,  which  represents  the  resistance  to 
stretching,  or  the  distensibility,  at  high  elonga- 
tions. The  higher  the  figure  for  slope  of  this  part 
of    the   stress-strain    curve,    the    more    easily    the 
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vulcanised  product  already  stretched  to  ten  or  more 
times  its  ori  odnftl  N-n^t  h ,  yields  to  a  further 
increase  of  load,  and  the  Weaker  it  18, 

Very  characteristically  Sehidrowitz  and  his  co- 
workers have  called  tins  property  "  type."  It  shows 
markedly  the  differences  between  higher  ami  lower 
grades  of  robber,  and  is  a  better  index  of  the 
properties  of  the  lower  grades  than  the  tensilo 
■  i.  the  figure  for  which,  in  such  cases,  is 
often  uncertain  because  of  the  presence  of  particles 
of  <lirt  etc.  The  different  grades  of  plantation- 
rabber,  in  mir  testing  work,  gave  the  following 
figures  for  "slope"  or  "typo,"  determined  by  the 
method  of  Sehidrowitz: 


Average. 


Numii.lI 
II  sure  J. 


I.lmlU. 


First  quality  crepo 

358 

34—38 

33—39 

!  sheet 

36-7 

35—39 

33—40 

Crepe  from  lump 

37-3 

35— 38  J 

33  J 10 

35J — 44) 

..     treo-acrap 

..      bark-rubW    .  . 

38-8 

S7— 41 

42  11 

40 — «3 

38—471 

..     earth  rubber  . . 

370 

86—89 

34—40 

washings 

88-1 

37—41 

S5J— 46 

The  highest  figure  was  53*,  found  in  a  sample  of 
very  inferior  crepe  from  washings;  the  lowest 
figure,  83,  is  sometimes  met  with  in  crepe  from 
matured  rubber. 

Especially  when  figures  of  40  or  higher  are  found 
for  slope,  the  sample  may  be  expected  to  be 
interior,  and  the  higher  figures  generally  indicate  a 
rubber  which  on  keeping  is  liable  to  become  tacky. 
Whether  in  the  first  grades  a  difference  in  6lope 
between,  say,  35  and  38  has  any  practical  import- 
remains  to  be  seen.  Though,  theoretically, 
•I  rubber  with  a  slope  of  only  34  to  35  is  stronger 
and  therefore  preferable,  it  is  not  yet  clear  whether 
the  difference  is  sufficiently  great  to  affect  the 
manufacture. 

The  determination  of  "  slope "  is  easy  and 
itates  no  additional  testing,  as  the  stress- 
strain  curve  obtained  in  the  determination  of 
tensile  strength  may  serve  to  read  the  6lope  also; 
and  as  slope  represents  a  separate  property,  inde- 
pendent of  tensile  strength  or  rate  of  cure,  it 
certainly  deserves  more  attention  than  has  hitherto 
been  given  to  it.  The  more  independent  properties 
kes  into  consideration,  the  better  a  substance 
with  properties  so  complicated  as  rubber  can  be 
judged. 

Moreover,     it     has    been    shown     on     a    former 

occasiont   that  a  close  relationship  exists  between 

the  "  slope  "  and  the  permanent  set,  when  both  are 

determined    for    mixtures    of    921    rubber    and    7.J 

sulphur,  vulcanised  to  our  standard  state  of  cure 

(length  of  990      at  a  load  of  l'.'SO  kg.;  coefficient  of 

vulcanisation  appr.  5).     The  closer  nature  of  this 

•  mship    has    not   yet    been    worked    out,    but 

there      appears      to      be      no     doubt      that      this 

relationship  is  founded  on  the  intrinsic  properties 

of  the  vulcanisate,  and  that  there  is  one  factor — be 

it  structure,  composition,  or  some  other — which  is 

use  that  a  certain  rubber  stretches  easily  at 

high  elongations,  and  that  at  the  same  time,  after 

tug,  it  shows  large  deformation. 

It  is  not  yet  clear  which  intrinsic  property  of 
the  rubber  is  responsible  for  the  slope,  and  which 
factors  in  preparation  have  an  influence  on  it. 
From  our  investigations  the  following  facts  are 
brought  out : 

(1)  The  slope  becomes  greater  (the  rubber  less 
resistant  to  stretching)  bv  prolonged  and  heavy 
tapping 

(2)  The  slope  decreases  by  maturationt  (decom- 
position on  keeping  the  still  wet  coagulum,  giving  a 
quick-curing  rubber) ;  it  also  decreases  by  the  use 
of    sulphite    and    bisulphite    in    the    latex,    which 
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prevent    Burface-oxidation    and    di  ton    ol 

the  coagulum. 

The  slopo  increases  by  coagulation  v,>lh 
alcohol",  by  the  action  of  lower  organisms  causing 
spots  on  crepe,  and  by  traces  of  copper  salts,  caus- 
ing tackiness;  also  by  strong  heating  of  the  fresh, 
still  wet  coagulum. 

ft  would  seem  that  the  slope  is  smaller  (the  rubber 
better),  the  purer  the  rubber  is,  and  greater,  the 
more  decomposition-products  aro  present.  The 
exact  nature  of  these  changes  i  r,  far  from 

clear;     addition     of     foreign     substances     (such     as 
gypsum  or  talc)  to  the  rubber-sulphur  mixture  does 
nut    alter  the  slope,  which  also  remains  thi 
for- mixtures  with  different  contents  of  sulphur. t 

Tho  following  remarks  on  the  mathematical 
interpretations  of  Sehidrowitz,  Hatschek,  and 
Goldsbrough  have  no  bearing  on  the  above  con- 
siderations, but  tend  to  give  a  much  deeper  moan- 
ing to  tho  slopo  of  the  upper  part  of  the  stress- 
strain  curve. 

Before  discussing  these  mathematical  interpre- 
tations, it  may  be  recalled  that  Sehidrowitz  and  his 
co-workers  do  not  use  the  real  slope  of  the  upper 
part  of  the  stress-strain  curve,  but  an  arbitrary 
figure,  being  0'4  (length  at  104  kg.— length  at  060 
kg.).  We  have,  at  first,  used  the  slope  of  the  upper 
part  of  the  stress-strain  curve ;  when  drawn  on  tho 
scale  of  the  Schopper  machine  (abscissae  1  mm.= 
001  kg.  per  sq.  mm.;  ordinates  1  mm.  =5  units 
elongation,  taking  original  length  at  100)  the  slope 
of  this  part  of  the  curve^  in  % ,  is  about  30.  As  will 
be  easily  seen,  in  working  on  the  above  scale,  the 
same  figure  is  obtained  by  taking  length  at  140 
kg. -length  at  T20  kg.,  or  in  general  (as  this  part 
of  the  curve  is  a  straight  line)  the  difference  in 
length  for  an  increase  in  load  of  020  kg.  per  sq.mm. 
Since  the  appearance  of  a  paper  by  Sehidrowitz  and 
Goldsbroughl  we  have  adopted  their  method  of  ex- 
pression to  secure  as  far  as  possible  uniformity  in 
testing  results.  We  found  that  the  figures  for 
slope,  determined  in  both  manners  for  rubber  vul- 
canised to  our  standard  state  of  cure,  run  parallel ; 
the  following  is  the  relation  between  tho  two:  — 

Table  I. 

Slope  after  Sehidrowitz  ..  34         36         38         40        42 

Slope  of  upper  part  of  curve,  %  27-5      29-9     322     34-6      37-0 

Sehidrowitz  and  his  co-workers  try  to  identify 
the  rubber  stress-strain  curves  as  conchoidal  curves, 
for  which,  at  a  special  state  of  cure,  a  =  b.  Now 
it  is  clear  at  first  sight  that  this  cannot  be  correct, 
at  least,  not  without  restrictions.  The  rubber 
stress-strain  curve  starts  from  the  origin  in  the 
form  of  an  S.  This  is  obvious  in  all  reproductions 
of  curves  obtained  on  Schopper  machines  (and  also 
in  Schidrowitz's  figs.  1  and  3,  pp.  347  and  349  t, 
loc.  cit.).  On  tho  Schopper  machine,  which  is 
especially  built  for  testing  at  high  elongations,  the 
beginning  of  the  curve  is  often  distorted  by  small 
irregularities  (small  shocks  in  the  first  stretching 
of  the  ring  etc.),  and  is  not  easy  to  study  in  detail. 
On  other  machines,  such  as  the  Schwartz  machine, 
the  S-form  of  the  lower  end  of  the  curve  stands  out 
much  more  clearly.  This  S-form  is  found  for  all 
states  of  cure;  conchoidal  curves,  however,  show  it 
only  when  a<b ;  for  a  =  h  the  axis  of  ordinates 
(elongations)  is  a  tangent  to  the  conchoidal  curve. 

This  point,  showing  that  Schidrowitz's  mathe- 
matical solution  cannot  be  theoretically  correct  for 
the  whole  stress-strain  curve,  may,  however,  bo 
regarded  as  of  minor  importance  if  the  upper  part 
of  the  curves,  where  "slope"  is  determined,  and 
which  is  the  most  important  in  Schidrowitz's  con- 
siderations, shows  a  sufficient  agreement  with  the 
i  onchoidal  curves. 


•  See  O.  de  Vrles.  Arch,  voor  do  Rubber  Cultuur.  1918.  I.  237.  97 
and  557  >    1920.  4.  217. 
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One  of  the  chief  points  which  Schidrowitz  and 
his  co-workers  bring  forward  is  that  the  upper 
ends  of  the  stress-strain  curves  for  different  states 
of  cure  run  parallel,  and  that  the  "  slope,"  deter- 
mined by  their  method,  is  a  constant,  not  chang- 
ing with  increasing  times  of  cure. 

This  is  certainly  not  correct  for  curves  obtained 
by  our  method  of  testing.  We  have  on  several 
occasions*  reproduced  sets  of  stress-strain  curves 
which  show  clearly  that  the  slope  of  the  upper 
straight  part  is  greater  for  less  cured  samples,  and 
becomes  smaller  and  smaller  the  further  the  sample 
is  cured.  This  was  regularly  found  to  be  the  case 
in  our  testing  of  thousands  of  samples;  Table  II. 
gives  some  figures  representing  this  decrease  in 
slope  with  increasing  time  of  cure. 

The  same  difference  may  be  noted  in  the  sets  of 
curves  published  by  B.  J.  Eaton  and  his  co-workers 
for  mixtures  of  90  parts  of  rubber  and  10  of  sul- 
phur; though  no  figures  are  given,  and  the  slope  of 
the  curve,  in  whichever  form,  is  not  determined  in 
their  testing-work,  the  reproductions  oftent  show 
clearly  enough  that  the  end  of  the  curve  becomes 
less  steep  the  more  the  cure  is  advanced.  Even  the 
set  of  curves  reproduced  by  Schidrowitzt  would 
seem  to  show  a  similar  difference :  the  curves 
marked  V.  and  VI.  are  distinctly  steeper  than  those 
for  further  advanced  cures. 

Whilst  therefore  the  upper,  straight  ends  of  the 
curves  do  not  run  parallel  for  increasing  times  of 
cure,  we  have  further  to  consider  whether  the  slope, 
determined  by  Schidrowitz's  method,  that  is,  04  x 
(length  at  V04  kg. -length  at  060  kg.),  remains 
constant.  Schidrowitz  and  co-workers  find  this  to 
be  the  case  in  their  method  of  testing,  and  give  a 
number  of  examples  in  their  Table  II.  (loc.  cit., 
350  t).  We  do  not  find  constancy  in  our  testing; 
the  slope,  determined  by  Schidrowitz's  method,  in- 
creases with  increasing  times  of  cure.  We  have 
often  controlled  this  fact  for  the  curves  obtained  in 
testing  large  samples  (of  which  slabs  of  two  rings 
are  used  as  a  control  in  every  vulcanisation),  and 
invariably  found  this  increase  in  slope  for  increas- 
ing times  of  cure. 

The  figures  in  Table  II.  (following)  may  be  cited 
as  an  example.  The  state  of  cure  is  indicated  in 
the  first  column  by  the  position  of  the  stress-strain 
curve  in  our  usual  manner,  i.e.,  by  its  length  at 
1'30  kg.  The  second  column  gives  the  difference  in 
length  for  020  kg.  increase  in  load,  or  the  slope 
of  the  upper  part  of  the  stress-strain  curve  in  %, 
when  drawn  on  the  scale  of  the  Schopper  machine 
(cf.  supra).  The  third  column  contains  the  slope 
determined  by  Schidrowitz's  method. 

Table  II. 
Length  at  1-30  kg.       Slope  of  upper  end.      Slope  (Schidrowitz). 


1070 

1050 

1030 

1010 

990 

970 

950 


33-6 
32-2 
30-8 
30- 1 
29-9 
29-7 
29-5 


34-7 

351 

35-4 

35-7 

360 

36-35 

36-7 


The  changes  in  both  properties  are  clearly  illus- 
trated by  this  table;  for  the  study  of  the  exact 
nature  of  the  stress-strain  curves  it  is  of  importance 
that  the  slope  of  the  upper  part  of  the  curve  be- 
comes smaller  (the  curve  flatter)  on  increasing  the 
time  of  cure,  whilst  the  slope  determined  by 
Schidrowitz's  method  shows  a  gradual  increase. 
The  two  methods  therefore  do  not  give  results  which 
run  parallel  for  increasing  states  of  cure. 

It  is  not  yet  apparent  what  differences  in  method 
of  curing  or  testing  are  the  cause  that  figures  in 
our  case  show  this  divergency,  whilst  in  Schid- 
rowitz's testing  they  remain  constant;  the  mix- 
ture is  nearly  the  same  (in   Schidrowitz's  testing 

•  J.  1919.  91t  :  India  Rubber  J..  1916.  52.  717  ;  1919  67  1163  • 
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8  sulphur  on  100  rubber,  in  our  case  7£  on  92J,  or 
81  on  100);  the  temperature  of  vulcanisation, 
the  room-temperature  during  testing,  and  probably 
minor  details  in  method  of  curing  andtestingdiffer. 

Whilst  therefore  the  mathematical  formula  for 
the  6tress-strain  curves,  evolved  by  Schidrowitz  and 
his  co-workers,  are  not  strictly  applicable  to  our 
testing  results,  there  is  a  6trong  indication  that 
these  authors  are  nevertheless  on  the  right  track 
with  their  speculations  on  the  deeper  nature  of 
the  stress-strain  curves.  They  conclude  that  for 
each  sample  there  is  a  correct  or  optimum  state  of 
cure,  represented  by  a  conchoidal  curve  for  which 
a  =  b,  and  giving  an  ideal  balance  of  properties,  the 
toughness  (tenacity)  equalling  the  limit  of  exten- 
sion. This  optimum  state  of  cure  is  calculated  to 
lie  lower  on  the  paper,  the  higher  the  figure  for 
"slope"  or  "type."  Now  we  have  shown*  that 
the  maximum  of  tensile  strength  (found  when  vul- 
canising for  increasing  times  of  cure)  is  a  property 
which  indeed  follows  this  law :  it  is  found  lower 
on  the  paper,  the  higher  the  figure  for  slope.  This 
proves,  in  our  view,  that  Schidrowitz  and  his  co- 
workers, in  their  mathematical  speculations,  have 
arrived  at  the  truth,  though  their  formulas  probably 
present  the  case  in  too  simple  a  form.  In  a  former 
paper  we  have  given  some  figures  for  the  position 
of  the  maximum  of  tensile  strength  for  samples 
with  different  slopes.  As  the  maximum  of  tensile 
strength,  in  our  mixture,  is  rather  flat,  it  is  diffi- 
cult to  determine  the  exact  position  of  the  curve, 
which  gives  a  maximal  tensile  strength.  Combin- 
ing our  former  figures  (loc.  cit.)  with  later,  unpub- 
lished results,  we  estimate  the  length  at  1'30  kg. 
of  the  curves  giving  the  maximum  tensile  strength 
at  992  and  957  for  slopes  of  36  and  40  respectively. 

Schidrowitz  and  his  co-workers  give  for  the 
correct  cure  the  following  extensions  at  a  load  of 
1'04  kg.  per  sq.  mm. :  884  and  850  (loc.  cit.  table  I.) 
This  means  a  length  of  984  and  950  times  the 
original;  using  our  figures  from  table  I.  (above), 
and  assuming  (as  is  approximately  true)  that  the 
curve  has  already  reached  its  straight  part  at  a 
load  of  1"04  kg.,  we  calculate  the  lengths  at 
1'30  kg.  for  Schidrowitz's  correct  cure  as  1023  and 
995  for  slopes  of  36  and  40  respectively.  These 
figures  are  higher  than  ours,  but  the  difference  in 
length  (distance  between  the  curves)  is  very 
similar  (38  against  35  units). 

Strict  comparisons  are  impossible,  as  the  methods 
of  curing  and  testing  differed;  it  cannot  be  said 
whether  Schidrowitz's  correct  cure  and  the  maxi- 
mum of  tensile  strength  coincide  or  not.  A  relation- 
ship between  the  two  is,  however,  very  probable. 

Summary. 

The  slope  of  the  stress-strain  curve,  that  is  the 
increase  in  load  necessary  to  obtain  a  certain 
increase  in  length,  or,  in  other  words,  the  resistance 
to  stretching,  is  a  property  well  worth  attention  in 
rubber  testing.  Determined  after  the  formula  of 
Schidrowitz  and  Goldsbrough  it  gives,  besides 
tensile  strength  and  rate  of  cure,  an  independent 
property,  which  is  especially  typical  in  judging 
lower  grades,  and  which,  by  its  direct  relationship 
to  permanent  set,  seems  to  have  a  deeper  meaning. 

The  mathematical  solution  of  the  stress-strain 
curves  as  conchoidal  curves,  evolved  by  Schidrowitz. 
Goldsbrough,  and  Hatschek,  does  not  strictly  hold 
good  for  our  method  of  testing;  the  conclusions  of 
the  above  authors  as  to  a  "correct"  cure  are, 
therefore,  not  generally  applicable.  Still,  the 
parallelism  between  this  supposed  "correct  cure" 
and  the  actual  maximum  of  tensile  strength  tends 
to  show  that  a  relationship  exists,  though  the 
mathematical  formulation  may  be  more  complicated 
than  that  supposed  by  Schidrowitz  and  his  co- 
workers. 

Buitenzorg,  Java. 
•  O.  de  Vries  and  H.  J.  Hellendoorn,  loc  cit. 
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A     NOTE     ON     THE     DETERMINATION     OF 
DIASTATIO  ACTIVITY. 

11V     KOWAIU)     IVAN     HOSHNIU.CM,     M.8C. 

In  the  idiirso  of  an  investigation  into  th«  methods 
..i  evaluation  of  malt  Bubstanoea,  which  was  under- 
taken by  a  section  ol  the  Analytical  Investigations 
Committee  of  the  Australian  Chemical  Institute,  a 
unniber  oi  measarements  were  made  which  are  of 
inter—I  as  bearing  on  t»o  Question  of  impurities  in 
oommereiaJ  starches,  and  their  effect  on  the 
amylolytia  activity  of  diastase.  The  fact  that 
commeroial  Btarches  usually  react  arid  to  phenol- 
phthalein, and  alkaline  to  methyl  orange,  is  attri- 
Euited  by  previous  investigators  to  the  presence  of 
phosphates,    and    sinoe    thoflO   cannot    bo  completely 

removed  by  washing  with  acid  as  in  making  soluble 

Staroh,  and  as  thev  do  not  appear  in  tho  ai-.li  unless 
alkali  oarbonatcs  itavc  Ih-cii  added  before  ignition, 
ill.  j  haw  been  thought  to  be  organic  phosphorus 
compounds. 

Jn  their  influence  on' the  reaction,  or  hydrion 
concentration  of  the  starch  solutions,  however,  they 
may  be  considered  as  mixtures  of  ammonium  phos- 
phates, and  in  must  cases  behave  as  if  containing 
both  (NHJJHPO,  and  NH.H.PO,.  That  these 
impurities,  although  small  in  amount,  have  a 
very  marked  influence  on  the  determination  of 
diastatic  power  in  shown  by  Ford  (J.,  1904,  414), 
who  found  figures  varying  from  6  to  34  as  the 
diastatic  power  (Lintner's  scale)  of  starches  bought 
from  different  dealers,  and  so  liable  to  be  used  in 
the  evaluation  of  malt. 

The  conversion  of  potato  starch  into  soluble 
starch  by  washing,  first  with  water,  then  with 
0'5%  sodium  hydroxide,  with  water  again,  digest- 
ing for  seven  days  with  hydrochloric  acid  of  sp.  gr, 
1  037.  and  finally  washing  free  from  chlorides  with 
Jiatillnd  water,  gives  a  product  which,  although 
considerably  improved,  still  shows,  when  boiled 
with  water,  a  slight  acidity  to  phenolphthalein 
which  it  appears  necessary  to  attribute  to  tho 
presence  of  phosphates.  This  is  shown  by  the 
following  figures  for  starches  used  in  the  subsequent 
experiments  of  this  research:  — 


Potato  atan-U 

Nil. 

0-33% 

2-2  c.c. 


Soluble  starch 
Nil. 
n  i ..-•.. 

Neutral. 

1-0  c.c. 


Sugars  and  dextrin 

A-h  

1  g.  requires — 

•       .V/100HC1  to  methyl 
red 

c.c.  AT/100  NaOH  to  phe- 

nolphtli.il>  in 

It  ha  lown  by  Ford  Qoc.  eit.),  and  more  re- 

cently by  Small  (J.  Amer.  Chem.  Hoc.,   1919,  41, 

11.'!),  that  it  is  possible  to  prepare  a  more  highly 
purified  soluble  starch,  in  the  one  case  by  repeated 
precipitation  with  alcohol,  and  in  the  other  by 
digestion  with  alcoholic  hydrochloric  acid  instead  of 
the  aqueous  acid. 

These  methods  are  not  very  suitable  for  the 
manufacture  of  commercial  soluble  starch,  or  for 
defining  a  standard  "soluble  starch"  to  be  used 
in  conjunction  with  a  standard  method,  and  it 
would  be  preferable,  if  possible,  to  add  a  definite 
quantity  of  some  amphoteric  electrolyte  which 
would  ensure  a  constant  acidity  in  the  digesting 
solution.  Asparagine  has  been  found  to  have  con- 
siderable effect  in  this  direction,  and  lactic  acid 
has  also  been  suggested,  both,  of  course,  operating 
by  increasing  the  hydrion  concentration;  but  the 
addition  of  ammonium  phosphates  would  be  more 
practical  if  proved  to  be  effective.  With  this  end 
in  view  the  following  experiments  have  been 
conducted. 


The  influence  of  hydrogen  i"«  concentration. 
Sherman,  Thomas,  and  Baldwin  (J.  Amer.  Chem. 
L919,  <i,  231)  bave  investigated  the  influence 

of    hydrion    concentration    mi    the    activity    of    malt 

They  conclude  that  the  maximum 
activity  in  a  80-minute  lest  at  40°  0.  is  obtained 
when  the  hydrogen  ion  concentration  is  in  '  '  to 
10  '  '.  or  in  Sorensen's  notation  pn=li  to  15,  a 
■ Iition  which  thev  obtained  by  the  addition  of 

0-Ofl  mol.  of   Nail    I'd,  per  litre.      A   few  of  (heir  re- 
sults are  as  follows  :  — 

Final  cons  .  nmls.  pel  litre.  v.tlvlty  of 

ii  en,    Naii.i'o,   Xu.nt'o.    Na.OO,      pit.        malt  amylase. 

00107         006  if-at  „ 

00057         006  J7il  99 

00007         006  40(1  I  nu.  i 

0  1H17  4-47  I  nil 

0-066           00007  4-80  linn 

0-033         0083  6-66  iii.ii 

002  jin 

005  00004        8-80  04 

005  00025        9-33  0 

Their  measurements  of  pu  were  carried  out 
directly  by  electro-potential  methods,  and  it  i  oi 
interest  to  compare  the  pn  values  of  common 
indicators,  as  given  in  Lewis'  "  Physical 
Chemistry  "  :  — 


Methyl  orange 

red 
Litmus 

Phenolphthalein 
Thymolphthalein 


PH. 

4-5—  6-5 
D-7—  6-4 
0-5—  7-5 
8-2—  9-0 
10-5—11-5 


It  should  be  possible,  therefore,  to  define  the  tin 
value  of  the  solution,  approximately  at  least,  by 
means  of  indicators. 

The  first  experiments  in  this  investigation  were 
made  with  a  malt  extract  (A)  of  the  Following 
characteristics:  Total  solids,  78'0%:  sugars  calc. 
as  maltose,  656%  ;  ash,  2'1%.  This  was  itself 
amphoteric  in  reaction  and  when  5  g.  dissolved  in 
50  c.c.  of  water  was  titrated  the  following  results 
were  obtained.  They  are  shown  together  with  the 
figures  for  a  second  sample  (B)  employed  at  a  later 
stage  in  the  work. 


Reaction  of  malt  refracts. 


Reaction  to  indicator. 

With  methyl  orange  to  red 

shade 
With     methyl    orange    to 

orange  shade 
Neutral  to  methyl  red 
Neutral  to  litmus 
With  litmus  to  a  hlue  shade 
Neutral  to  phenolphthalein 


Acid  or 
alkali 
added. 


Sample         Sample 
"A."  "B." 


A710  HCI  400  c.c.         3-75  c.e. 


A710  NaOn 


304  c.c.  — 

1-34  c.c.  2  0  c.c. 
4-49  c.c.  — 

7-33  c.c.  — 

18-30  c.c.  130  c.c. 


The  end-points  with  phenolphthalein  and  methyl 
red  were  sharp,  those  with  methyl  orange  and 
litmus  indefinite.  The  reaction  of  malt  extract, 
as  of  starch,  is  considered  to  be  due  to  acid  phos- 
phates of  which  the  ash  is  largely  constituted  and 
which  are  believed  to  exist  as  ammonium  phos- 
phates in  the  extract  itself. 

A  series  of  solutions  were  now  made  up  in  which 
the  malt  extract  as  a  0'5%  solution  was  brought 
to  the  end-points  of  the  different  indicators  with 
Nl  100  acid  or  alkali. 

Determination  of  diastatic  power. 

Twenty  c.c.  of  each  solution,  containing  0T  g. 
of  malt  extract,  was  added  to  a  starch  solution 
containing  1  g.  of  dry  starch  in  80  c.c.  which  had 
been  prepared  by  boiling  and  then  cooling  to  46°  C., 
and  the  flask  containing  it  was  immersed  in  a 
thermostat  at  that  temperature  for  exactly  30 
mins.     At  the  end  of  that  time  the  diastatic  action 

was  stopped   by  tl ddltlon  of  a  few  drops  of  20% 

sodium  hydroxide  solution,  the  volume  adjusted  to 
exactly  100  c.c,  and  the  solution  titrated  with 
Fehling's  solution. 
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This  titration  is  known  as  Tp  and  a  further  titra- 
tion of  a  1%  solution  of  the  malt  extract  alone 
gives  Tj[,  a  measure  of  tho  sugar  originally  con- 
tained in  the  extract. 

The  formula  9531(1  /TD  -1/10TM)  gives  the 
diastatic  power,  being  100  times  the  amount  of 
starch  converted  by  one  part  of  malt  extract  under 
the  above  conditions,  and  this  quantity  is  the 
diastatic  power  quoted  in  the  succeeding  tables. 

The  above  method  is  essentially  that  of  Harrison 
and  Gair  (Pharm.  J.,  1906.  94,  6) 'which  is  the  official 
method  of  the  Victorian  Pure  Food  Regulations 
for  testing  commercial  malt  extracts. 

Diastatic  power  of  malt  extract  "A." 

Table  I. 

Mnlt  solution  neutralised  with  N /100  acid  or  alkali. 


Indicator. 

Reaction. 

Starch  used 

in  digestion 

Potato 

Soluble. 

— 

. .  Un-neutralised 

200 

802 

Methyl  orange 

. .     Faintlv  acid 

120 

150 

. .     Neutral 

164 

207 

Methyl  red 

313 

259 

Litmus 

280 

286 

. .     Faintly  alkaline 

246 

252 

Phenolphthalein 

. .     Neutral 

120 

185 

The  results  show  a  maximum  about  the  region 
of  methyl  red,  while  the  difference  between  the  un- 
neutralised  solutions  is  striking  as  showing  the 
result  of  using  two  different  starches  in  a  normal 
estimation.  The  reaction  of  the  starch  was  not 
corrected  in  the  above  series  because  of  the 
indefiniteness  of  the  endpoints. 

However,  the  following  measurements,  where  the 
fairly  clear  end-points  alone  are  included,  are  not 
without  significance :  — 

Table  II. 

Diastatic  power  of  malt  extract  "A." 
Both  starch   and  malt  solutions  neutralised. 


Indicator. 

End-point. 

Potato  starch 

— 

Un-neutralised   . 

200 

Methvl  orange     . 

Faintlv  acid 

69 

Methvl  red 

Neutral 

189 

Phenolphthalein  . 

M 

140 

(NH4)sHPO, 

NH.H.PO, 

0076 

0038 

0044 

— 

00044 

— 

00088 

— 

00132 

— 

00176 

— . 

00220 

— 

00310 

— 

00440 

— 

00660 

— 

00880 

— 

01760 

— 

0  0880 

It  should  be  remembered  that  the  reactions  of 
the  un-neutralised  solutions  to  methyl  red  are 
faintly  acid  for  the  malt  extract,  neutral  for  the 
soluble  starch,  and  alkaline  for  the  potato  starch. 


Table  III. 

Addition  of  ammonium  phosphates. 

Final  cone,  mols.  per  litre. 

HsP04      Diastatic  power 
200 

0 
172 
242 
283 
236 
205 
204 
188 
220  (?) 
176 
129 

0 
122 

The  diastase  was  prepared  by  Wroblewski's 
method  as  follows :  900  g.  of  air-dried,  unkilned 
barley  malt  was  ground  and  extracted  once  with 
70%  alcohol,  the  extract  being  rejected.  It  was 
then  treated  twice  with  45%  alcohol  and  the 
diastase  precipitated  from  this  by  adding  95% 
alcohol  until  the  sp.  gr.  reached  0'890.  The  preci- 
pitate waB  washed  with  95%  alcohol,  twice  with 
absolute  alcohol,  and  finally  three  times  with 
freshly  re-distilled  ether.  „  After  drying  in  the  air 
2'5  g.  was  obtained. 

This  was  not  completely  soluble  in  water,  but  the 
diastase  readily  dissolved  from  it  and  the  prepara- 
tion showed  a  Harrison  and  Gair  value  of  7450 
when  tested  with  soluble  starch.  The  mixture  of 
diastase  solution  and  soluble  starch  solution  was 
found  to  be  faintly  alkaline  to  methyl  red  and 
faintly  acid  to  phenolphthalein.  By  titration  with 
1%  s6lutions  of  H3PO„  NH,H2PO<,  (NH^HPO,, 
and  ammonia  the  quantities  of  these  reagents  neces- 
sary to  bring  the  mixture  to  the  different  end-points 
were  found,  and  these  quantities  were  subsequently 
added  when  effecting  the  digestion. 

In  the  results  recorded  as  zero  the  reduction  of 
10  c.c.  of  Fehling's  solution  on  boiling  with  100  c.c. 
of  digested  starch  solution  was  imperceptible.  In 
the  case  of  No.  8,  there  was  a  slight  reduction 
which  was  judged  by  a  comparative  test  to  repre- 
sent the  diastatic  power  shown. 

The  figures  show  that  a  slight  acidity  to  methyl 
red,  as  attained  by  the  addition  of  ammonium 
dihydrogen  phosphate,  is  the  optimum  reaction  for 
the  solution  undergoing  digestion,  the  activity 
falling  off  sharply  when  sufficient  phosphoric  acid 
is  added  to  make  the  mixture  neutral  to  methyl 
orange. 


Table  TV. 

Diastatic  power  of  diastase.     Soluble  starch  digestion  with  added  plwsphates. 

Moles  per  litre. 


No. 

Indicator. 

Reaction. 

HsPO,. 

NH.H.PO,. 

(NH.lsHPO.. 

Ammonia 

— \      Diastatic 
power. 

1. 

Methyl  orange 

. .  Faintly  acid  . . 

..      0  0020 

00174 





0 

2. 

. .  Neutral 

. .      0-0010 

00174 

— 

— 

7330 

3. 

(Intermediate) 

— 

0-0348 

— 

— 

m;:;ii 

4. 

(Intermediate) 

0.0174 

— 

. — 

.8630 

5. 

Methyl  red  . . 

. .  Neutral 

— 

0  0051 

— 

— 

8220 

6. 

(Intermediate) 

— 

(1-0051 

0-00023 

— 

7560 

7. 

Litmus 

. .   Neutral 

— 

— 





75000 

8 

Intermediate 

— 

0-0034 

0-0015 



Below  30 

9. 

— 

0-0017 

0-0015 

— 

0 

10. 

— 

— 

0-0015 

— 

0 

11. 

Litmus 

. .  Faintly  alkaline 

— 

— 

00030 

— 

0 

12. 

Phenolphthalein 

. .  Neutral 

— 

— 

0-0030 

00014 

0 

The  addition  of  ammonium  phosphates. 

With  the  same  malt  extract  and  potato  starch, 
the  results  shown  in  Table  III.  were  obtained. 

The  preceding  work  suggested  the  advisability 
of  a  further  series  working  with  soluble  starch  and 
purified  diastase,  so  as  to  reduce  as  far  as  possible 
the  phosphates  occurring  naturally  in  the  reaction 
mixture. 


The  amount  of  ammonium  dihydrogen  phosphate 
added  alone  varied  in  the  above  series  from  00051 
to  0-0348  mole  per  litre,  or  006  to  0-40  g.  per 
100  c.c. 

Further  experiments  were  designed  to  show  what 
was  the  maximum  amount  of  phosphate  allowable 
or  tho  concentration  of  ammonium  dihydrogen 
phosphate  at  which  the  diastatic  power  ceased  to 
rise. 
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The  difference  in  the  "blanks"  of  the  different 
series  is  partly  «lu.^  to  the  fad  that  difl 
diastase  solutions,  prepared  by  filtration 
shaking  the  diastase  with  water,  wore  need.  It  ib 
possible  that  differences  in  the  glass  of  the  Mask* 
used  mi.m  have  been  a  contributory  factor,  although 
Ma^ks  of  resistance  glass  were  used. 


Table  V. 

xn.ii,r<i4  ,.i.i,  . 

Dla  i  iil,  power  by  llnrrl- 

r."H  .it 

111. lit. k1 

10-". 

% 

Meld    Mi  lttl« 

i       Sort 

■  n. 

D 

D 

;i 

7.'. 

71 

0-001 

..      0-('< 

68 

— 

— 

. .     ii  i 

66  7      . . 

— 

— 

.1  006 

07  •« 

— 

— 

..     O-oii 

69  0 

— 

— 

din 

..      0401 

:_■■*     .. 

— 

— 

ii  OH 

. .      00022 

— 

— 

7 10 

0  06 

..      0-00 

— 

B2-2        .  . 

— 

010 

..     Oixis: 

— 

— 

80-1(1 

..      0-01 74 

— 

863      . . 

— 

0-30 

o<oasi 

— 

— 

74-5 

0  n 

..      04848 

— 

86-3       . . 

— 

0-8O 

— 

— 

70-0 

100 

. .    0'0.-; 

— 

— 

036 

Aii  initial  fall  at  very  low  concentration  is 
followed  bv  a  rise  to  an  apparent  maximum  at 
about  0*2  to  0-6%  NH4H,P04. 

To  determine  irhetber  "this  fall  was  due  rather  to 
increase  of  molecular  concentration  than  to 
increased  hydrogen-ion  concentration,  a  final  series 
»a.~  undertaken  in  which  diammonitun  hydrogen 
phosphate  was  also  added  in  a  small  proportion. 


Table 

VI 

xii, it.ro. 

(XH.i.iiro. 

% 

M.  1-.  pa  litre. 

% 

Slots,  per  litre. 

D.P.  x 

0 

0 

0 

..     82-2 

0-311 

. .      0-020 

0 

0 

..     822 

0-30 

. .      0-026 

0-015 

..      000114 

..      514 

0-60 

..      0044 

0 

0 

. .      86-6 

..      0-041 

0-006 

. .      0-00038 

. .      82-2 

1  00 

..     0487 

0 

0 

. .      86-6 

100 

. .      0-087 

.      0-010 

. .      0-00076 

..     82-2 

1-00 

. .      0-087 

.      0050 

. .      0-0038 

..      75(5 

In  nil  the  above  experiments,  the  titrations  are 
correct  to  within  0'2  c.c.  of  sugar  solution  to  10  c.c. 
of  Folding's  solution,  representing  an  error  of 
about  150  in  the  diastatic  power. 

AlthougE  the  results  in  this  table  are  not  entirely 
in  accord  with  those  of  the  last,  it  appears  that  in 
general  the  diastatic  activity  increases  with  the 
addition  of  ammonium  dihydrogen  phosphate  up 
to  the  region  of  0"5%  of  the  salt,  and  it  is  possible 
that,  as  suggested  by  previous  investigators,  the 
fall  at  higher  concentrations  occurs  when  a  certain 
molecular  concentration  is  exceeded. 

It  seemed  reasonable,  therefore,  to  test  the 
addition  of  0'5%  of  acid  ammonium  phosphate  in 
the  estimation  of  the  diastatic  power  of  some 
routine  malt  extracts. 

Table  VII. 

lie  power  of  mull  extracts  with  added  acid 

innmonium  phosphate. 


No. 
A. 
B. 
C. 

1>. 

K. 

r. 


Potato  starch. 
No  addition.  0-5%  added. 
200 

215  ..        347 

518         ..       871 

..500  ..774 


Soluble  starch. 
No  addition.  0-5%  added 
302 

412  806 

614 

595  ..        774 

4(13  .  .        614 

382         . .       435 


Hence  the  addition  of  phosphate,  as  well  as 
raising  the  diastatic  power  by  establishing  a 
favourable  and  constant  hydrogen-ion  concentra- 
tion, goes  far  to  equalise  the  divergent  results 
obtained  with  soluble  and  potato  starchi 

With  malt  extract  "R"  and  soluble  starch,  the 
addition  of  phosphate  causes  a  fall  in  D.P.,  an 
anomalous  result  which  recurred  in  a  series  with 
different  starches,  also  digested  with  sample  "  B." 


Table  VIII. 
Diastatic  power  of  malt  extract  "  />' "  with  nrv.J 


without  0-6%  Ml,  II  I'ii, 


Starch. 
Boluble 
Potato  i    . 

arrowroot 

Rico 


Without  pho 
412 
215 
411 
575 
511 


Willi  0-5% 
.. 

:u7 

.. 

881 


Summon  >/. 

1.  The  difference  in  the  hydrogen-ion  concentra- 
tion of  Btarcb.es  due  to  the  acid  salts  they  contain 
renders  the  estimation  of  diastatic  activity  by  the 

digestion  of  starch  uncertain. 

2.  Winn  estimations  are  conducted  by  the 
Harrison   and   (lair   method    the   diastatic   power   is 

:,i  b  maximum  when  the  digesting  solution  has  a 
faintly  acid  reaction  to  methyl  red  but  is  alkaline 
to  methyl  orange. 

3.  This  condition  may  be  secured  by  the  addition 
of  ammonium  dihydrogen  phosphate,  and  if  0'5% 
of  the  salt  is  added  a  constant  aeidit\  and,  in  most 
cases,  an  optimum  activity  are  assured,  aJid  the 
difference  due  to  the  divergent  reactions  of 
different  starches  is  neutralised. 

The  thanks  of  the  author  an-  due  to  Professor 

Masson,    Dr.   Hehcr-tirecn,   and   the  members  of  the 

Malt  Analysis  Section  for  helpful  criticism,  and  to 
C.  S.  Callaghan,  who  carried  out  most  of  the  deter- 
minations of  diastatic  power. 

Laboratory.  Felton,  Grimwade  and  Co., 
Melbourne. 


THE     PREPARATION     OF     THIOPHOSGENE 
FROM  THIOCARBONYL  TETRACHLORIDE 

BY    PERCY    FARADAY    FRANKLAND,    FREDERICK    HORACE 

GARNER,    FREDERICK    CHALLENGER,    AND    DOROTHY 

WEBSTER. 

When  pen  hloromethyl  mercaptan  (thiocarbonyl 
tetrachloride)  CO,. SCI  undergoes  reduction  two 
chlorine  atoms  are  removed  and  thiophosgene  is  ob- 
tained. The  literature  points  to  the  use  of  tin  and 
hydrochloric  acid  as  employed  by  Klason  (Ber., 
1S87,  20,  2380)  as  being  the  most  promising  method, 
although  Kern  and  Sandoz  (F.P.  5430  of  1887; 
Miinit.  Scient.,  1887,  4,  1328;  and  Friedlander's 
"  Fortschritto  der  Tcerfarben  Fabrikation,"  1877 — 
1887,  p.  96)  employed  either  stannous  chloride  and 
hydrochloric  acid,  iron  filings  and  acetic  acid,  or 
any  mixture  which  produces  hydrogen.  These  com- 
munications contain  no  information  as  to  the  yield, 
to  be  expected. 

By  the  action  of  silver  dust  on  thiocarbonyl  tetra- 
chloride Rathke  (Annalen,  1873,  167,  201)  obtai 1 

thiophosgene  in  small  amounts,  as  also  James 
(Trans.  Chem.  Soc,  1887,  51,  268)^  by  the  action  of 
chlorine  on  methyl  thioeyanate.  By  heating  carbon 
bisulphide  and  phosphorus  pontaehloride  m  sealed 
tubes  at  100°  thiophosgene  and  thiophosphoryl 
chloride  are  produced. 

The  formation  of  thiophosgene  during  the 
chlorination  of  carbon  bisulphide  has  been  noticed 
by  Rathke  (loc.  cit.)  and  by  three  of  the  pre  ent 
authors  (J.,  1920,  257  t),  but  owing  to  the  small 
quantity  produced  and  the  simultaneous  presence 
of  carbon  tetrachloride,  this  method  is  entirely  un- 
suitcd  to  its  preparation  even  on  a  small  scale. 

The  present  paper  contains  a  summary  of  the 
results  we  have  obtained  by  the  use  of  tin  and  hydro- 
chloric acid  as  reducing  agent.  This  method 
appears  to  be  preferable  to  any  other  that  we  have 
investigated.  The  yield  of  thiophosgene  usually 
obtained  is  55 — 60%,  while  varying  amounts  (20 — 
35%)  of  thiocarbonyl  tetrachloride  may  be  re- 
covered. 
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Our  method  of  experiment  was  as  follows  :  — All 
the  low-boiling  impurities  in  the  crude  thiocarbonyl 
tetrachloride  (J.,  1920,  257  t)  were  removed  by 
fractionation  with  a  12-bulb  column,  and  the 
residue  boiling  above  140°  was  used  for  the  pre- 
paration of  thiophosgene  without  further  purifica- 
tion. 

Granulated  tin  and  hydrochloric  acid  in  the  de- 
sired proportions  were  heated  in  a  large  flask  (not 
more  than  half-filled)  until  hydrogen  was  freely 
evolved.  On  addition  of  a  little  CSC14  from  a  drop- 
ping funnel  a  lively  reaction  ensued,  thiophosgene 
distilling  and  being  condensed  in  a  series  of  well- 
cooled  receivers.  Very  little  CSC14  should  be  added 
until  thiophosgene  begins  to  distil  over,  otherwise 
the  reaction  may  become  too  vigorous  and  efficient 
condensation  impossible.  When  all  the  CSCI4  had 
been  added,  the  mixture  was  heated  till  distillation 
of  thiophosgene  ceased.  After  separation  from  the 
water,  the  thiophosgene  was  dried  over  calcium 
chloride  and  distilled,  the  fraction  boiling  below 
110°  being  collected.  After  a  second  fractionation 
this  yields  practically  pure  thiophosgene.  The 
residue  boiling  above  110°  consists  mainly  of  CSCl.,, 
and  may  be  used  again. 

The  rate  of  addition  of  CSCl,  to  the  mixture  of 
tin  and  hydrochloric  acid  exerts  some  influence  on 
the  yield.  Rapid  addition  (involving  rapid 
formation  of  thiophosgene)  gives  rise  to  almost 
the  same  yield  of  thiophosgene  as  when  the 
CSClj  is  added  slowly ;  a  greater  total  yield 
of  thiophosgene  and  CSC14  is,  however,  obtained. 
In  experiments  with  550  g.  of  CSC14,  350  g.  of 
tin  and  1000  c.c.  of  concentrated  hydrochloric  acid, 
yields  of  58,  61'5,  and  57%  of  CSCI2  were  obtained 
when  the  time  of  addition  of  CSC14  was  1J  hrs., 
1  hr.,  and  20  mins.,  respectively;  the  amounts  of 
CSC14  recovered  were  8,  8,  and  31%,  respectively. 
With  550  g.  of  CSC14,  175  g.  of  tin,  and  750  c.c. 
of  acid,  the  respective  yields  for  the  above  times 
of  addition  were  46,  55,  and  54% ,  with  recoveries  of 
36,  25,  and  33%  of  unchanged  CSC1„.  The  CSC14 
should,  therefore,  be  added  as  rapidly  as  is  com- 
patible with  efficient  condensation  of  the  distillate, 
although  the  rate  of  addition  seems  to  have  less 
influence  when  the  proportion  of  tin  to  CSC14  is 
smaller. 

Variation  of  the  proportion  of  tin  to  CSCl  . — 
Using  one  atomic  proportion  of  tin  to  one  mol.  of 
CSClj  and  more  hydrochloric  acid  than  is  required 
to  dissolve  the  tin,  yields  of  54 — 60%  of  thiophos- 
gene and  18 — 29%  unchanged  CSC14  were  obtained. 
On  the  other  hand, with  half  an  atomic  proportion  of 
tin,  one  mol.  of  CSCl.,,*  and  excess  of  hydrochloric 
acid,  the  vield  of  thiophosgene  was  50 — 53%  and 
unchanged  CSC14  33—37%.  The  total  percentage 
yield  (i.e.,  CSC12  plus  CSC14)  is,  within  certain 
limits,  almost  independent  of  any  alteration  in 
the  ratio  Sn!CSCl4.  In  cases  where  this  ratio  is 
05:1,  however,  it  appears  to  be  clearly  established 
that  (provided  the  rate  of  addition  of  the  CSCl, 
and  the  other  factors  of  the  experiment  remain 
unchanged)  the  amount  of  CSC12  obtained  is 
slightly,  but  distinctly  smaller  than  with  higher 
ratios,  a  corresponding  increase  in  the  recovered 
CSC14  being  noticed.  By  employing  this  smaller 
ratio,  it  is  obvious,  however,  that  a  very  great 
economy  in  the  use  of  a  rather  expensive  metal 
can  be  effected.  Alteration  of  the  ratio  to  0'75:1 
offers  no  special  advantage,  the  yields  of  CSCL 
and  CSCl.  being  56—58%  and  30—31%  respect- 
ively; the  same  would  appear  to  be  the  case  when 
15  atomic  proportions  of  tin  are  employed,  the 
yields  in  one  experiment  being  59%  and  20%, 
respectively. 

•  The  proportion  of  }  atom  tin  :  1  mol.  CSC14  is  based  on  the  as- 
sumption that  both  the  nascent  hydrogen  and  stannous  chloride 
produced  by  action  of  hydrochloric  acid  on  tin,  are  equally  effective 
in  carrying  out  the  reduction  ;  the  proportion  1  atom  tin  :  1  mol. 
CSCli  assumes  that  only  the  stannous  chlorido  or  the  hydrogen  is 
effective  in  this  way. 


Variation  in  the  concentration  of  the  hydro- 
chloric  acid  used. — In  all  the  experiments  in  this 
series,  550  g.  of  CSC14  (1  mol.)  and  175  g.  of  tin 
(J  atom)  were  employed.  It  was  found  that  if 
ordinary  commercial  acid  (28%)  diluted  with  an 
equal  volume  of  water  is  used  for  the  reduction  a 
yield  of  53%  of  thiophosgene  and  of  38%  of  un- 
changed CSC14  may  be  obtained,  if  acid  equal  to 
148%  of  the  amount  theoretically  required  to  dis- 
solve the  tin  (viz.,  500  c.c.)  be  employed.  Using 
this  amount  of  acid  we  find  that  dilution  with 
li  volumes  of  water  reduces  the  yield  of  thiophos- 
gene to  41%,  with  45%  of  CSC14  recovered.  Using 
no  acid  at  all,  but  only  tin  and  water,  the  yield  is 
25%  of  thiophosgene  and  68%  of  unchanged  CSC14. 

It  appears  to  be  of  no  advantage  to  use  more  than 
500  c.c.  of  acid,  the  yield  with  750  c.c.  being  only 
52%.  On  the  contrary,  the  reduction  may  be 
effected  with  less  acid  than  is  required  to  dissolve 
the  tin;  e.g.,  when  250  c.c.  of  acid  was  employed  a 
yield  of  51%  of  CSC12  with  42%  of  unchanged  CSC14 
was  obtained,  whilst  with  only  100  c.c.  (30%)  the 
yields  were  33%  and  61%,  respectively,  but  in  this 
case  the  mixture  became  solid  before  all  the  tin  had 
dissolved ;  under  these  circumstances  increased 
yields  were  obtained  by  steam  injection  (cf.  infra). 

Use  of  steam  for  heating  the  reduction  mixture. — 
Instead  of  heating  the  reaction  mixture  directly, 
steam  may  be  introduced  for  this  purpose  with  good 
results.  Thus,  with  half  an  atom  of  tin  to  one 
molecule  of  CSC14  and  only  30%  of  the  amount  of 
commercial  hydrochloric  acid  theoretically  required 
to  dissolve  the  tin,  a  yield  of  50%  of  thiophosgene 
with  39%  of  unchanged  CSC14  has  been  obtained, 
solidification  of  the  mixture  being  prevented. 

Use  of  stannous  chloride  and  hydrochloric  acid  as 
reducing  agent. — A  mixture  of  200  g.  of  CSC14, 
270  g.  of  crystallised  stannous  chloride,  100  g.  of 
28%  hydrochloric  acid,  and  70  g.  of  water  was 
stirred  continuously  for  12  hrs.  at  30° — 35°  C. 
Yields  of  56  and  58%  of  thiophosgene  were  obtained, 
but  only  5  and  55%  of  CSC14  was  recovered  un- 
changed. 

Use  of  iron  and  acetic  acid  as  reducing  agent 
(Patent  specification  of  Kern  and  Sandoz). — Iron 
filings  were  slowly  added  to  a  well  stirred  mixture 
of  CSC14  and  dilute  acetic  acid  at  35°— 40°.  Yields 
of  thiophosgene  varying  from  44  to  51%  were  ob- 
tained, but  no  CSC14  was  recovered.  The  thiophos- 
gene thus  obtained  may  contain  some  carbon  tetra- 
chloride. We  have  not  specially  examined  the  pro- 
duct in  this  case.  In  the  last  two  methods,  the  use 
of  hot  concentrated  hydrochloric  acid  is  avoided, 
but  the  yields  are  lower  than  those  obtained  by  the 
use  of  tin  and  hydrochloric  acid. 

Use  of  hydrogen  sulphide  as  a  reducing  agent. — 
By  prolonged  passage  of  hydrogen  sulphide  over 
CSC14  mixed  with  1  %  of  finely  divided  charcoal  and 
a  quantity  of  dried  pumice  at  100° — 105°,  a  yield 
of  51%  of  fairly  pure  thiophosgene  and  38%  of 
CSC14  was  obtained ;  some  sulphur  chloride  was 
simultaneously  produced.  The  thiophosgene  in 
this  case  contained  a  little  carbon  tetrachloride. 

The  action  of  metallic  copper  on  CSC14  gives  rise 
to  considerable  quantities  of  thiophosgene,  although 
Rathke  states  that  silver  powder  is  more  satisfac- 
tory. It  would  appear  from  our  preliminary  ex- 
periments that  the  best  yields  are  obtained  when 
one  atomic  proportion  of  copper  and  one  mol.  of 
CSC14  are  employed,  yields  of  49,  65,  and  71%  of 
thiophosgene  being  obtained  with  2,  1"5,  and  1 
atomic  proportions  of  copper  bronze  (commercial 
finely-divided  metallic  copper)  respectively. 
Another  experiment  with  larger  quantities  and  one 
atom  of  copper  bronze  gave  a  yield  of  only  49%, 
however,  and  the  reaction  proceeded  much  more 
slowly,  giving  rise  to  a  by-product,  probably  hexa- 
chloromethyl  disulphide,  CC13.S2.CCI3. 

In  most  of  the  experiments  the  copper  bronze 
was    gradually    added    to   the    thiocarbonyl    tetra- 
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chloride  contained  in  a  ilask  fitt«<J  with  a  reflux 
condenser.  Th(  reaction  occurred  without  the 
■pplication  of  heat,  hut  the  mixture  iroa  heated 
on     tin-    water-bath    tor    about    an    hour    after 

all   tli pper   bronae   had   been   added.       w       i 

■allv  added,  when  the  temperature  rose  ami 
thiophoegene  distilled.  When  C'SC'I,,  water,  mid 
copper  bronae  are  mixed  in  the  cold  a  mass  of  yellow 
.  1-  obtained  On  heating,  these  disappear, 
and  thiophosgene  ix-gm^  to  distil.  Similar  crystals 
are  formed  when  water  is  added  to  a  mixture  of 
C8C1<  and  copper  dust  which  has  been  heated. 

When  (SCI,  is  treated  with  zinc  dust  under  vari- 
ous conditions  small  amounts  of  thiophosgene  are 
produced.  In  one  experiment  a  yield  of  about  20 
was  obtained,  but  all  other  attempts  were  much 
ttisfactory.  Batlike  (ibid.,  201)  obtained  very 
little  thiophoegene  bj  the  use  of  zinc  at  160°  C. 

Hon  of  crude  thiophotgene. — About 
2380  g.  of  crude  thiophosgene  (b.p.  below  110°), 
obtained  by  the  use  of  tin  and  hydrochloric  ncid, 
ibmitted  to  several  fractionations  with  the 
following  result:— (1)  Below  72°  C,  34  g. ;  (2) 
72°— 76°,  2063  g. ;  (3)  76°— 110°.  81  g. ;  (4)  above 
110°,  138  g.  (chiefly  CSC.«).  Fraction  (2)  had  sp.  gr. 
at  1"-J.  Billeter  and  Strohl  (Ber.,  1888.  21. 
102)  give  the  sp.  gr.  of  thiophosgene  obtained  from 
i  ~i  stannous  chloride,  and  hydrochloric  acid  as 
1'5085  at  15°.  Commercial  thiophosgene  obtained 
from  the  firm  of  Kern  and  Sandoz  (Basle)  is  stated 
to  contain  sunn-  carbon  tetrachloride  (Bergreen, 
Ber.,  1888,  11,  937). 

The  authors  desire  to  express  their  thanks  to 
ili.  W.ir  Office  for  sanctioning  the  publication  of 
this  paper. 

The   I'nivcrsity. 

Edgbaston,  Birmingham. 


90  oleum  to  bring  it  to  a  certain  specified  com- 
position. I/et  tli.'  required  proportions  bo  100 
pares  ut  bulked  ai  id.  E  parts  ot  oleum  and  >/  parts 
of  nitric  acid,  on  mixing  which  100+X+y  parts 
ul  the  specified  mixed  acid  will  be  obtained.  Two 
independent  equations  are  available  for  finding 
the  values  of  r  and  ;/.  Tho  example  is  worked 
out  as  follows  :  — 


CALCULATIONS  INVOLVED  IN  THE  PRE- 
PARATION  OF  ACID  MIXTURES  USED  IX 
THE  MANUFACTURE  OF  NITROCOTTOX. 

11V    WILLIAM   YOUNG. 

In  the  process  of  preparing  the  nitration  mix- 
tures, spent  or  refuse  acid  from  the  manufacture 
of  nitrocotton  receives  a  preliminary  adjustment 
by  the  addition  of  fuming  nitric  acid  and  oleum. 
This  treatment  corrects  the  composition  of  the 
refuse  acid,  bringing  it  somewhere  near  the  com- 
position specified  for  Hie  nitration  process.  The 
corrected  mixture,  or  "  bulked  acid,"  as  it  is  called, 
may  prove  to  fall  within  the  limits  allowed  in  the 
specification  laid  down  for  the  nitrating  mixture, 
but  it  may  not  do  so  and  will  therefore  require 
further  correction,  which  is  effected  by  addition  of 
nitric  acid,  oleum,  or  refuse  acid,  or  usually  of  two 
ul  tin-.'  a.  ids,  in  calculated  proportions.  The  use 
of  water  is  avoided,  except  under  special  circum- 
stances. 

The  following  algebraic  method  has  been  used 
for   the  calculation   of  the  proportional   parts   ai    ;i 

large  explosives  factory  with  satisfactory  results. 

After  trial  it  has  proved  much  less  laborious  than 
the  arithmetical  method  and  more  adaptable  to 
i  banging  conditions  than  the  graphical  method,  and 
with  certain  justifiable  assumptions  it  can  be  used 
for  constructing  tables  from  which  the  proportional 
part«  may   be   written   down. 

The  method  is  most  easily  demonstrated  by  the 

working  of  examples,  and,  for  the  sak.>  ot  con- 
venience, the  abbreviations  N/A,  S/A,  R/A,  M  A 
and  B/A  will  be  used  respectively  for  nitric  acid, 
oleum,  refuse  arid,  specified  mixed  acid,  and  the 
"  bulked  acid  "  referred  to  above. 

/  wiple  1:  A  batch  of  bulked  acid  is  found  to 
require  correction  by  means  of  90."]   nitric  acid  and 


Add. 

l:    V 

B/A. 

N/A. 

M/A. 

1  %HNO, 
Analysis     "„ll,so( 

t%u,o 

220 
000 
120 

00 

104-5 

-45 

900 
00 
100 

230 
670 
100 

1000 

1000 

1000 

1000 

The  equation  connecting  HNO,  contents  is:  — 
220  0-0    ,         90      23(100+x+!/) 

100  X  .oo+^ioo+^iotT 


Rewritten,  this  equation  becomes 
Similarly,  the  equation  from  H,0 
contents  becomes 


100 
23x+61y  =   100 

14-5x      =  200 

Solving  these  equations.  x=13'793  and  i/=6'22B. 

The  required  proportions  are  therefore  100  parts 
of  bulked  acid,  13793  parts  of  oleum,  and  (j'228 
parts  of  nitric  acid. 

Example  .' :  A  general  case  in  which  the  cor- 
recting acids  are  refuse  acid  of  known  composition 
and  92%  nitric  acid.  Proceeding  as  before,  we 
have  the  following :  — 


Acid. 

B/A. 

E/A. 

N/A. 

M/A.  | 

1  %HNO, 

Analysis    »„1I,S04 
1  %H,0 

a 
b 
c 

190 

680 
130 

920 
00 
8-0 

230 

6711 
100 

100 

1000 

1000 

iooo 

The  HNOj  and  the  H,0  contents  furnish  two 
equations,  viz.:  — 

4.r-69i/  =  100  (a-23) (1),    connecting    HXOj 

contents, 

and3x-2j/   =100(10-c) (2),    connecting    HaO 

contents. 

Solving  equations  (1)  and  (2),  we  find 

x  =  34673(10  -  c)  -  V005(a  -  23), 
and   y=  2-010(10 -c)-l'508(a- 23). 

These  general  formulas  for  x  and  y  may  now  be 
used  for  drawing  up  tables,  on  the  assumption  thai 
the  compositions  of  the  correcting  acids  and  the 
specified  mixed  acid  arc  constant.  This  assump- 
tion is  dealt  with  later. 

Const  ruction  of  tables: 

In  practice  the  terms  (10-c)  and  (a-23)  are 
usually  of  small  magnitude,  and  a  working  table 
from  which  the  proportional  parts  of  correcting 
acids  can  practically  be  read  off  is  easily  con- 
structed. 

The  following  skeleton  table  is  drawn  up  for  the 
conditions  given  in  Example  2:  — 

Table  1. 
Parts  of  correctinrj  acids  per  100  parts  of  bulked 


Parte  reft 
Parts  nitric  acid 


acid. 

•  34-673  (10  -  c)  -1  005  (a-23). 
=  2010  (10-c)  -1-508  (a -23). 


(10-c)or(a-23)  = 

001    002   003 

ul     ii-     a  :: 

1  a   2<i 

34-673  (10-c)    = 
1005  (a-23)    = 

0-35    009    104 
001    002   003 

3-47    694  10-40 
010   0-20    0-30 

34-67  69-3.-. 
101    201 

2010  (10-c)   - 
1-508  (a-23)  = 

002   004   006 
0  02   003   005 

0-20    0  40  0  60 
015   0-30   0-45 

201  402 
1-51    301 

316  t 
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In  Example  2,  if  a=22<35  and  c  =  9"85,  then 
(a-  23)  =  -0"35  and  (10 -c)  =015.  Using  the 
formulae  or  the  completed  table  it  will  be  found 
that  5"55  parts  of  refuse  acid  and  0'83  part  of 
nitric  acid  are  required  to  correct  100  parts  of 
bulked  acid. 

Similar  tables  can  be  constructed  for  correction 
(1)  with  oleum  and  nitric  acid,  and  (2)  with  oleum 
and  refuse  acid. 

If  in  using  any  table  or  formula  negative  re- 
sults are  obtained,  correction  is  impossible  with 
the  acids  represented  in  the  table,  and  must  be 
carried  out  by  6ome  other  combination  of  acids. 
For  instance,  in  Example  2,  if  a  =  22"65  and 
c  =  10'55,  oleum  and  nitric  acid  are  required  for 
correction,  and  Table  1  would  give  a  negative 
result. 

The  use  of  tables  is  possible  on  the  assumption 
that  the  refuse  acid,  oleum,  and  nitric  acid  are 
constant  as  regards  composition.  In  practice  this 
is  never  the  case,  but  variations  within  +2%  of 
the  average  compositions  have  little  effect,  as  is 
shown  in  Table  2. 

Table  2. 

1000  lb.  of  nitric  acid  added  to  100,0001b.  of  mixed 
acid.  Calculated  effect  of  a  2%  variation  in  the 
strength  of  the  nitric  acid  on  the  composition  of 
the  resulting  mixture. 


Composition 

of  the 

original 

mixed.acid. 


Composition  after  addition  of 


22-0-%HN"O, 
68-0  %H!SOa 
10-04%H,O 


1000 


1000  lb.  of  90%  !  1000  lb.  of  92% 

N/A.  N/A. 


Variations 

in 

resulting 

composition. 


22-673  %HNO 
67-327  %H,SO, 
10000  %HaO 


100000 


22-693%  HNO, 

67-327%  H,SO, 

9-980%  H,0 


1IIIHII.II 


+0-020%  HNO, 
+0-000%HsSO4 
-0020  %  H20 


0-000 


The  limitations  of  the  method  will  be  obvious  to 
chemists  employed  in  acid-control  laboratories. 

The  author  desires  to  express  his  thanks  to  the 
Research  Committee  of  Messrs.  Nobel's  Explosives 
Co.  for  their  kind  permission  to  publish  this 
method,  and  especially  to  Mr.  W.  Rintoul  and  Capt. 
J.  M.  Weir  for  the  interest  they  took  in  its  develop- 
ment and  application. 


LABORATORY  APPARATUS  FOR  PREPARING 
ELECTROLYTIC  HYDROGEN. 

BY  WILLIAM  GEORGE  PALMEE. 

The  apparatus  consists  of  an  unglazed  earthen- 
ware pot,  3  in.x7  in.,  in  the  closed  end  of  which 
three  holes  are  drilled,  one  at  the  centre  of  about 
i  in.  bore,  and  two  at  the  outer  edges  each  of  about 
i  in.  bore.  For  2-J  in.  from  the  open  end  of  the 
pot  vertical  rows  of  small  holes  (about  ^  in. 
diameter)  are  also  drilled.  The  material  of  the  pot 
is  made  gas-tight  by  soaking  in  melted  paraffin 
wax.  A  large  sheet  of  parchment  paper  (which  is 
to  form  the  real  diaphragm  of  the  cell)  is  then 
closely  wrapped  round  the  pot  so  as  to  cover  the 
vertical  rows  of  holes,  and  held  in  position  by 
rubber  bands. 

The  electrodes  are  formed  of  stout  sheet  nickel 
beaten  into  cylindrical  form.  The  cathode  is 
supported  with  its  lower  edge  well  inside  the  pot, 
by  leads  passing  through  glass  tubes  cemented 
with  sealing  wax  into  the  J-in.  holes  in  the  base  of 
the  pot. 

The  centre  hole  of  the  pot  having  been  provided 
with  a  rubber  bung  carrying  a  bulbed  delivery  tube 
for  the  hydrogen,  the  pot  (containing  the  cathode 
inside)  is  immersed  with  the  open  end  downwards 
in  about  300  c.c.  of  a  5 — 10%  aqueous  solution  of 
caustic  potash  contained  in  a  beaker  of  one  litre 
capacity. 

The  pot  is  supported  by  a  glass  triangle  stand- 
ing on  the  bottom  of  the  beaker.  The  cylindrical 
anode  is  now  fitted  into  the  beaker  outside  the  pot 
so  that  its  lower  edge  is  about  i  in.  above  the  lower 
edge  of  the  pot.  A  distance  of  about  £  in.  is  left 
between  the  parchment  paper  and  the  anode. 

It  is  important  to  steep  the  anode  in  concentrated 
nitric  acid  for  J  hr.  before  making  up  the  cell.  If 
this  is  not  done  the  anode  readily  becomes  attacked 
when  a  large  current  is  used.  The  cell  is  cooled  by 
immersion  in  a  large  outer  vessel  of  cold  water. 
The  strength  of  the  electrolyte  should  not  be  less 
than  5%,  and  it  is  preferable  to  work  at  tempera- 
tures between  25°  and  30°  C. 

A  current  of  8 — 10  amperes  may  be  used  without 
inconvenience,  the  anode  remaining  untarnished. 
The  electrolyte  gradually  absorbs  carbon  dioxide 
from  the  air,  but  this  does  not  interfere  with  the 
working  of  the  cell.  It  is,  however  advisable  to 
renew  the  electrolyte  once  each  month. 

University  Chemical  Laboratory, 
Cambridge. 
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UV    HKKIIKHT    LKVINSTK1N. 

Tho  importation  of  dyes  into  this  countrj  was  in 
fact  controlled  by  Proclamation  from  Pebruarj  26, 
l : ■  1  l . .  ..,.:  i   December  li".   1919,  when  Mr.  Justice 

S.ui-.  .  the  Order  was  invalul.     On  the 

■    ,    President  of  the  Board  of  Tra 
Sir    Auckland  stated     1"     the     House    of 

Commons  that  legislation  to  secure  the  necessary 
poB,  restrictions  would  be  pressed 

forward  in  the  next  session. 

It  might  theref.  re  reasonably  have  been  antici- 
pated that  this  Bill  would  have  been  passed  into 
law  many  months  ago.  In  that  case  we  should  have 
been  spared  the  disorganisation  of  the  aniline  dye 
industry  which  was  caused  by  the  large  importation  , 
of   (.  lyes   during   August,    September,    and 

October  of  this  year,  the  necessity  of  throwing  out 
of  employment  large  numbers  of  workpeople  en- 
gaged both  in  manufacturing  and  in  new  construc- 
tion, and  the  feeling  of  uncertainty  engendered  in 
the  minds  of  producers  and  consumers  alike  by  the 
oontrnv.  irsy  which  has  recently  arisen  with  regard 
to  the  Government  policy. 

The  Government  policy  was  announced  in  the 
House  of  Commons  by  Sir  Albert  Stanley  as  far 
back  as  May  15th,  1918,  in  these  words,  viz.,  "  that 
the  importation  of  all  foreign  dyestuffs  shall  be  con- 
trolled by  a  system  of  licences  for  not  less  than 
■BO  yean  after  tho  war,  in  order  to  safeguard 
this  industry  against  the  great  efforts  which  the 
great  (iorman  firms  are  certain  to  make  after  the 
war  to  destroy  all  we  have  accomplished  during  the 
war  and  to  make  this  industry  again  subservient  to 
Germany." 

As  Sir  Albert. Stanley  was  careful  to  state,  the 
proposal  was  made  on  the  advice  of  a  Cabinet  Com- 
mittee of  Mr.  Asquith's  Government  and  therefore 
had  the  approval  of  Mr.  Asquith  and  his  Govern- 
ment. It  is  now  practically  four  years  since  Mr. 
Asquith's  Government  went  out  of  office.  Since 
then  the  proposals  have  been  approved  and  the 
pledge  given  to  the  industry  has  been  renewed  by 
Mr.  I.loyd  George  and  his  two  Governments  with 
the  full  knowledge  and  silent  acquiescence  of  this 
Parliament  and  its  predecessor. 

It  will  be  seen  therefore  that  this  is  not  a  casual 
pledge  thrown  idly  across  the  floor  of  the  House  by 
a  Minister  in  a  rash  moment.  There  is  no  question 
of  stampeding  the  House  of  Commons;  but,  on  the 
contrary,  great  and  regrettable  delay  has  occurred 
in  carrying  out  a  policy  which  was  agreed  upon  long 
ago  by  statesmen  of  very  different  political  views. 
The  debate  on  the  second  reading  of  the  Govern- 
ment Bill  for  controlling  the  importation  of  dyes, 
which  takes  place  to-morrow,  is  therefore  one  of 
great  importance,  for  if  pledges  solemnly  made,  and 
on  the  faith  of  which  a  great  industry  has  been 
built  up  and  millions  of  pounds  spent,  are  not  rati- 
fied by  Parliament  or  become  a  matter  for  acute 
controversy,  with  the  issue  doubtful,  nobody  in  the 
chemical  industry  will  have  the  least  confidence  in 
Parliament. 

Consider  that  it  takes  five  years  at  a  university 
for  a  young  man  to  hecome  a  research  chemist.  He 
is  then,  or  should  be.  a  good  organic  chemist,  but 
he  is  not  a  dvestuff  chemist.     It  will  be  a  further 


two  years  before  ha  is  valuable  as  a  dyestufl 
chemist  for  the  purpose  of  research,  and  as  a  rule 
longer  than  that  before  h>-  is  useful  on  the  manu- 
facturing side,  Our  university  chemical  labora- 
tories are  filled  with  students  at  the  present 
moment,   a   large   number    of    whom    have    been 

attract!    I  to  tins  soienoe  by  recognition  at  long  last 

of  the  extraordinary  importance  ol  the  dye  in- 
dustry   and   bj    the    promise    ol    the    Government 

support.      Years    must    I  the      training 

of   those   who  went   to   the   univ.  the 

armistice  is  complete. 

Those  chemists  who  have  been  asked  bo  .1"  some- 
thing which  is  vital  to  the  State  are  entitled  to  say 
to  Parliament  and  the  public,  "  Having  made  up 
your  mind  that  you  want  this  industry,  be  con- 
sistent and  do  all  that  may  !>.■  necessary  to  see  it 
through.  You  want  to  attract  our  young  men,  the 
□ream  of  our  profession,  and  you  can  only  do  this 
by  giving  them  an  assured  cai 

I  do  not  propose  to  deal  with  the  merits  of  the 
Bill.    I  am  solely  concerned  with  the  preservation 

of  the  industry.  I  am  indifferent  as  to  the  mean 
selected  so  long  as  they  are  adequate,  but  tin  I 
w  ill  say  :  — No  alternative  scheme  likely  to  command 
support  has  been  put  forward.  The  Bill  has  the 
great  merit  in  my  eyes  that  it  has  the  support  ..I 
the  great  majority  of  dye  users.  That  is  very  im- 
portant. Further,  it  must  be  remembered  that 
alternative  schemes  had  been  carefully  considered 
by  two  Governments  previous  to  this  one,  by  four 
Presidents  of  the  Board  of  Trade,  and  that  the 
present  Bill  embodies  the  unanimous  conclusion  of 
many  different  men  of  great  political  sagacity  and 
experience  representing  every  grade  of  political 
thought  of  the  House  of  Commons. 

There  is  nothing  in  the  assistance  asked  by  the 
dye  industry  which  brings  it  even  remotely  within 
the  realms  of  party  politics  or  of  the  acute  political 
at  ouomic  controversies  of  pre-war  days;  at  any  rate, 
it  is  supported  by  Mr.  Asquith  and  Mr.  Ituncinian. 
as  well  as  by  their  successors  and  by  such  authorities 
as  John  Stuart  Mill  and  Adam  Smith.  The  former 
(Political  Economy,  Book  IV.  Chapter  10)  says 
that  the  only  case  in  which  on  mere  principles 
of  political  economy  protective  duties  can  be  defen- 
sible is  when  they  are  imposed  temporarily  in  the 
hope  of  neutralising  a  foreign  industry  in  itself 
perfectly  suitable  to  the  circumstances  of  the 
country.  "Defence,"  says  Adam  Smith,  "is  of 
much  more  importance  than  opulence." 

When  I  last  addressed  a  meeting  of  the  Society 
on  the  dye  industry  (in  July,  11)19:  cf.  J.,  1919. 
246  t)  I  gave  four  reasons  why  a  large  dye  industry 
was  vital  to  this  country  : — (1)  It  is  a  key  industry. 
(2)  It  gives  national  security  as  a  guarantee  of 
peace.  (3)  The  development  of  new  industries  is 
encouraged  by  organic  research.  (4)  It  is  of  political 
importance. 

Key  Industries. 

As  Lord  Moulton  said  on  December  8,  lid  I 
"  "We  have  had  peace  in  England,  and  never  thought 
of  danger,  industrial  or  national.  Even  though 
there  may  not  he  another  war,  there  is  perpetual 
war  going  on  industrially.  It  is  based  on  what, 
in  the  industrial  world,  corresponds  to  war  in  the 
political  world." 

In  this  industrial  war,  to  use  Lord  Moulton's 
phrase,  the  struggle  is  for  the  control  of  the  key 
industries,  just  as  in  political  war,  the  struggle  is 
for  key  positions,  by  the  mastery  of  which  domin- 
ance is  secured  over  large  tracts  of  enemy  territory. 
This  point  of  view  has  been  extremely  well  put 

'    by  Mr.  Vernon  Clay,  the  Chairman  of  the  Colour 

I    Users'  Association,  and  is  very  clearly  enunciated 
in  the  first  instance  by  Mr.  Runciman  in  a  speech 

i   in  the  House  of  Commons  which  has  been  frequently 

i    quoted. 
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The  German  Interessen  Geineinschaft  (I.G.)  is  mak- 
ing desperate  attempts  to  recover  the  monopoly, 
because  having  once  re-established  it,  they  control 
our  textile  trade.  They  can  refuse  supplies,  they 
can  quote  high  prices  to  other  countries,  or  they 
can  use  the  advantage  that  they  hold  for  the  pur- 
pose of  political  bargaining.  This  is  not  a  fanciful 
statement.     I  will  give  two  instances:  — 

(1)  Shortly  after  the  armistice,  the  supply  of 
dyes  in  Alsace  became  a  question  of  difficulty  to  the 
French,  and  this  difficulty  was  used  by  the  Germans 
greatly  to  their  political  advantage.  The  great 
war  development  of  our  industry  in  England  saved 
us  during  the  Peace  Conference  from  similar  em- 
barrassment. The  Germans  were  unable  in  our 
case  to  use  their  predominance  in  the  supply  of 
dves  for  bargaining  purposes. 

"(2)  The  first  practical  method  for  the  manufac- 
ture of  Alizarin  was  patented  almost  simultaneously 
in  Germany  and  in  England  in  June  of  1869.  The 
English  patentee  was  Perkin,  the  German  patents 
were  acquired  by  the  Badische  Co.  Both  patentees 
exchanged  licences,  so  that  Perkin  obtained  a 
monopoly  for  the  manufacture  of  Alizarin  in  this 
country.  In  1874  Perkin  retired  from  business. 
His  works  were  sold  to  Brook,  Simpson,  and  Spiller, 
who  in  turn  sold  out  later  to  Burt,  Boulton,  and 
Heywood.  Perkin  actually  manufactured  a  ton 
of  Alizarin  Red  in  1869,  and  in  the  following  year 
he  produced  40  tons,  while  the  Germans  only  com- 
menced manufacturing  in  1871.  In  that  year  they 
produced  150  tons,  while  Perkin  manufactured 
220  tons.  Two  years  later,  viz.,  in  1873,  the  Ger- 
mans already  manufactured  2£  times  as  much  as 
Perkin,  and  a  few  years  later  they  completely 
dominated  the  supply.  This  was  due  to  the  com- 
mercial enterprise  of  those  directing  the  German 
factories,  not  to  their  superiority  in  science  or 
large-scale  manufacture.  The  German  manufac- 
turers themselves  travelled,  establishing  agencies  all 
over  the  world,  while  the  British  rested  content 
with  issuing  circulars  warning  their  customers 
against  using  inferior  foreign-made  goods.  In  this 
way  by  1881  the  Germans  had  secured  so  great  a 
hold  on  the  market  that  they  combined  together 
and  formed  the  first  Alizarine  Convention  with  a 
view  to  raising  priceB.  There  was  no  Patent  Law 
in  Germany  in  those  days.  That  is  why  there  was 
more  than  one  manufacturer  in  Germany.  As  a 
re3ult,  the  Germans  cleared  £1,000.000  on  this  dye 
alone  in  one  year.  The  next  year,  1882,  the  year 
before  the  expiration  of  the  patent,  the  Germans 
issued  a  famous  circular  in  which  they  threatened 
to  stop  supplies  to  British  consumers  unless  they 
agreed  to  extend  their  contracts  at  n  fabulous  price 
for  12  months  after  the  expiration  of  the  patent  in 
1883.  The  Scottish  Turkey  Red  dyers  rep'ied  to 
this  coercive  circular  by  going  on  to  short  time 
in  order  to  conserve  their  storks.  They  then  forced 
a  new  company,  a  co-operative  company  fo  buy 
Messrs.  Burt.  Boulton.  and  Heywood's  works.  As  a 
result,  the  first  Alizarine  Convention  came  to  an 
end  in  1885.  Prices,  which  had  been  dr-ppina 
ever  since  the  formation  of  the  British  Alizarine 
Companv,  were  then  reduced  to  an  unremunerative 
level.  The  extraordinary  profits  made  by  the  Ger- 
man dye  industry  through  the  Alizarin  monopolv 
enabled  them  to  write  off  the  cest  of  their  works, 
to  reconstruct  them  with  huge  laboratories,  and  to 
man  them  with  skilled  research  chemists.  At  that 
time  about  one-third  of  the  entire  consumption  of 
Alizarin  was  used  in  this  countrv,  so  that  these 
profits  were  made  to  a  sreat  extent  out  pf  tb<- 
British  consumer.  In  1886.  in  an  address  to  this 
Societv,  my  father  spoke  as  follows:  — 

"It  is  the  development  of  the  Alizarin  ind'is- 
try  in  this  country  that  our  printers  and  dvers  have 
to  thank  for  a  cheap  and  unlimited  supply  of 
Alizarin.  It  was  the  development  of  this  new 
industry  which  the  combination  attempted  to  crush 


in  the  germ,  and  this  fact  accounts  for  the  present 
unremunerative  price;  and  this  endeavour  on  the 
part  of  some  powerful  continental  colour-manufac- 
turing companies  to  crush  British  competition  by 
hook  or  by  crook  is  not  the  only  instance  of  such 
action.  Now  some  may  say  that  with  all  this 
reduction  in  the  price  of  the  article,  our  dyers  and 
printers  are  not  one  iota  better  off  to-day  than 
they  were  when  it  was  much  higher.  1  would  just 
invite  such  persons  to  consider  what  their  position 
would  have  been  if  the  combination  had  not  been 
broken  up.  Turkey  Red  dyers,  printers,  and  mer- 
chants, each  and  all  of  them,  would  have  been  at 
its  mercy;  and  if  it  had  so  pleased  the  German  com- 
bination, it  might  even  have  stopped  our  export 
trade  in  Turkey  Red  or  Alizarin  dyed  goods  by 
exacting  prohibitive  prices  from  our  consumers,  and 
thus  diverted  this  important  branch  of  the  dyeing 
and  printing  trade  into  the  hands  of  German  manu- 
facturers and  merchants." 

The  expression  "  key  industry  "  had  not  been  in- 
vented, but  already  so  early  as  1881.  it  was  clear 
that  the  manufacture  of  Alizarin  Red  was  not  one 
which  could  be  safely  left  in  the  hands  of  a  German 
trust.  The  manufacturers  of  dyes  are  now  com- 
bined together  in  the  I.G.,  which  controls  the  manu- 
facture not  only  of  this  important  dye.  but  of  every 
other  dye.  I  need  say  no  more  on  this  point.  Past 
history  and  past  experience  are  surely  sound  guides 
co  policy. 

The  formation  of  the  British  Alizarine  Company 
saved  the  Turkey  Red  dyers.  What  was  the  result? 
The  Germans  first  did  all  they  could  to  put  this 
company  out  of  business,  and  finally  in  1900  they 
made  a  Convention  which  included  the  British 
Alizarine  Company.  Under  this  Convention  the 
British  Alizarine  Company  was  allowed  to  manu- 
facture a  certain  quantity  of  Alizarin  Red,  and  to 
sell  it  at  a  fixed  price.  This  quantity  was  not  a 
large  quantity,  but  the  sale  was  guaranteed.  It 
was  quite  inadequate  to  supply  the  needs  of  this 
country  and  of  the  Empire,  and  when  war  broke 
out  there  was  in  consequence  an  acute  shortage  of 
Alizarin.  The  agreement  entirely  restricted  de- 
velopment. The  company  just  made  the  proportion 
of  Alizarin  which  they  were  permitted  to  by  the 
Germans,  and  soH  it  at  the  price  fixed  by  the  Ger- 
mans. I  say  this  because  the  position  of  the  British 
Alizarine  Company  has  been  cited  as  an  example 
of  how  aniline  dves  can  be  made  in  this  country 
in  defiance  of  the  Germans,  and  the  business  de- 
veloped successfully  in  the  face  of  competition. 
There  were  people  who  did  develop  their  business 
in  this  country  without  making  arrangements  with 
the  Germans,  but  their  growth,  like  that  of  the 
British  Alizarine  Company,  was  restricted  by  the 
overwhelming  competition  which  they  met.  The 
countrv  is  under  a  great  debt  to  those  energetic 
and  ah'e  consumers  who  founded  the  British 
Mjssarjne  Companv  when  threatened  by  the  German 
Alizarine  Convention,  and  their  action  was,  as  far 
as  T  kn^w.  the  first  one  taken  by  consumers  to 
render  themselves,  if  onlv  in  one  dvestuff,  not  en- 
tirely dependent  upon  the  German  Convention. 

National  Security  as  a  Guarantee  to  Peace. 
The  importance  of  the  dye  industry  for  national  de- 
fence is.  I  think,  now  generally  admitted.  I  see  from 
nn  answer  given  by  Mr.  Churchill  to  Mr.  Grattan 
Dovle  on  November  25  that  the  reports  of  the  Com- 
mission which  went  to  Germany  early  in  1919,  and 
of  B'igadier  H.  Hartlev,  may  possibly  be  published 
in  the  near  future.  Of  course,  as  Mr.  Churchill 
admitted,  the  War  Office  is  well  aware  of  the  funda- 
'"nntnl  part  played  by  the  German  dyestuffs  in 
keeping  the  German  army  in  the  field,  but  I  will 
repeat  that  every  toxic  substance  put  in  the  field 
by  the  Germans  during  the  war,  with  an  insignifi- 
nnt  exception,  was  made  bv  the  German  Dyestuffs 
Trust,   the  I.G.  .     These  substances  were  made  by 
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method*  devised  by  the  I. (I.  in  plant  suitable  for 
the   manufacture   of    aniline    dyea    and    of    i 

mediate  product      I        tnbuted  to  the  chemical 

anisation  ot  German]  : 
(1)   Great,   flexible   plants   suitable   for    making 
an;  organic  substanoi   on  a  large  scale  al  a 
short  notice. 

L  highly-skilled  personnel,  capable  pi  sui 
ful;.  .      ing   the   •  •    manufacture   ol 

■ 
,  ,.  t  largi   reaearch  stall  need  in  making 

tee   suitable    for    technical    scale 
work. 

h\  some  thai  the  next  war  may  no1  be 
,,,  but  a  bacteriological  or  a  physical 
war.    li  are  cannot  produce  a  counter,  the  next  war 
mil  certainly  b»-  »  chemical  war,  and  the  results 
w,ll  \H.  .  narily  quick  and  decisive.     Why 

„.,.  ,>. n  in  its  l. mi  i  i  hemical  war? 

r  the  battle  of  the  Manic  the  Qermam 
chemistry  as  their  moat  likely  means  oi  effecting  a 
gur|  they    were    the    Bole    belligerent 

possessing  a  large  dyestuffs  industry.  Chemical 
only  tailed  ii>  bring  them  a  decision  partly 
I- .  id  =•  J  did  not  believe  in  their  own  weapon, 
and  therefore  were  not  prepared  to  follow  up  the 
results  obtained,  t.g.,  the  use  of  chlorine  at  the 
second  battle  ol  Ypree,  and  partly  because  they 
I  their  products  on  too  narrow  a  front  to  securo 
a   .  result    from  the  initial  surprise,  e.g., 

the  usi  of  mustard  gas. 

All  the  belligerents  would  have  used  chemical 
means  to  effect  their  military  objects  on  a  more 
stupendous  scale  than  was  already  the  ease  in  1918 
had  the  war  dragged  on  to  a  further  Spring  cam- 
paign.     Already    at    the    end    of    1018    70%    of    the 

casualties  were  caused  by  gas. 

So  long  as  there  is  no  counter  to  the  rapid  pro- 
duction oi  toxic  substances  in  Germany,  the  world 
is  not  safe;  the  menace  of  the  Rhine  factories  lies, 
not  only  in  their  geographical  position,  but  in  the 
fad  are  unique. 

That  the  next  war  will  begin  as  a  chemical  war  is 
oertain,  because  it  is  an  arm  which  has  now  been 
tried,  the  prim  iples  of  which  are  well  known  to 
soldiers.  Large  appropriations  have  been  made  by 
Coi  America  for  carrying  out  chemical  war- 

fare research,  and  very  drastic  steps  have  been 
taken  in  the  I'nited  States  to  safeguard  their  dye 
industry. 

Betearch. 

It  is  said  by  some  people  thai  the  only  thing 
necessary  to  enable  the  British  dyestuffs  in- 
dustry to  hold  its  own  against  the  German  I.G.  is 
to  give  it  sufficient  money  for  research.  There  is  no 
stronger  protagonist  of  research  than  I  am,  but 
it  is  my  opinion  that  the  mere  endowment  of  labora- 
tory research — and  this  I  presume  is  meant — would 
not  lead  CO  any  practical  results.  The  creation  of 
a  great  industry  from  a  laboratory  reaction  or  in- 
v.  nti  n  is  not  an  automatic  process.  Organised 
industrial  research  can  only  be  successfully  carried 
out — and  spasmodic  research  is  of  no  importance — 
by  great  organisations  willing  to  devote  sums  of 
money  not  only  to  employing  a  large  scientific  staff, 
but  f  r  experimental  work  on  a  large  or  semi-large 

scale,  and  to  erect  threat  factories.  This  presup- 
poses a  great  industrial  organisation  with  technical 
experience  and  a  commercial  organisation  of  suffi- 
cient insiaht  and  imagination,  extending  over  the 
markets  of  the  world. 

Th"  (  est  of  the  laboratory  work  is  a  comparatively 
fniall  charge  in  the  development  of  a  new  industry. 
To   endow   laboratory    research    for    industrial   pur- 
unless  the  conditions  for  large-scale  exploita- 
tion exist,  would  seem  a  curious  procedure.     What 


the   nn.ut,.i    of   a    n.vv   laboratory    reaction  do 

it  he  has  no  such  organisation  behind  him  and  ii 

he  i-  not   backed   bj  manufacturing  concern 

to  assist  in  us  tochnii  al  d<  i  I    >"  "ie 

large  -,  all       He  can  only  sell  his  invention  to  tho 

who    have.         What     is    required    lor    this    technical 

ii  ut'r    A  stall  of  experienced  technologists, 

a  plant  design  section,  a  construct  umal  engineering 

section,  and,  above  all,  the  money  to  cany  out  the 
work  on  a  large  si  ,de.  The  laboi  atory  chemist  is  a 
pure  research  chemist  and  has,  in  my  experience, 
neither  the  knowledge  nor  the  d<  ire  for  large- 
scale  work.  The  qualities  which  make  for  success 
two  branches  aredifferent  and  seldom  com- 
bined  m  one  person. 

Thus  tho  process  of  fixing  atmospheric  nitrogen 
in  the  form  of  ammonia  was  in  a  sense  invented  by 
Professor  Haber,  but  its  technical  development  was 
entirely  due  to  the  Badische  Co.,  and  its  commercial 
value  is  enormously  enhanced  by  the  fact  that  it  is 
exploited  by  "  dye  trust.  Could  Haber  have  de- 
veloped this  invention  himself  without  the  aid  of 
the  Badische  Co.?  The  process  should  really  bo 
called  the  Haber-Bosch,  not  the  Haber  process.  Tho 
mt  Badische  synthetic  Indigo  was  not  discovered 
at  Ludwigshafen,  but  by  Heumann,  professor  of 
Chemistry  at  Zurich.  Could  Heumann  have  de- 
veloped his  invention?  The  reaction  was  technically 
valueless  and  only  became  a  commercial  success 
after  a  great  deal  of  money  had  been  spent  upon 
it  by  the  able  technologists  of  the  Badische  Co. 

There  are  numerous  other  examples,  e.g.,  in- 
candescence mantles,  argon  and  the  4-watt  lamp, 
helium  and  airships.  The  ammonia-soda  process 
was  patented  by  Dvar  and  Hemming  in  18.SS;  yet 
it  was  only  in  1865  that  Ernest  Solvay,  the  creator 
of  the  industry,  was  able  to  start  a  works  near 
Charleroi.  Even  after  Solvay  had  shown  tho  way 
in  1873,  Ludwig  Mond,  a  man  of  outstanding  talent, 
who  obtained  a  licence  from  Solvay,  risked  all  the 
capital  that  he  and  his  partner  bad  at  Northmen, 
and  only  after  incredible  anxiety,  assiduity,  ex- 
perimentation  and  failure  the  great  firm  of  Brunner 
Mond  emerged  successfully. 

Did  the  discovery  of  viscose  by  Cross  and  Bevan 
create  the  artificial  silk  industry  which  Messrs. 
Courtaulds  now  dominate?  Everyone  knows  that 
that  is  not  so. 

We  have  to-day  magnificent  research  organisa- 
tions, directed  by  some  of  the  most  brilliant  and 
original  minds  iii  the  country,  stalled  by  the  best 
young  chemists  obtainable.  We  spent  on  these 
organisations,  exclusive  of  capital,  over  £100,000 
last  year;  we  employed  last  year  100  academically 
trained  research  chemists.  Could  we  have  spent 
more?  I  think  not  at  this  stage  of  our  dec  lop 
ment.  We  hope  in  due  course  to  employ  far  nioro 
and  to  spend  greater  sums  on  research.  But  tho 
development  of  research  must  be  proportionate  to 
the  capacity  of  the  factory  organisation  tor  making 
a  profitable  use  of  scientific  work,  just  as  the  de- 
velopment which  the  factory  can  undergo  is  purely 
a  function  of  the  success  of  the  commercial  organi- 
sation in  promoting  sales.  That  is  tho  essence,  tho 
vital  point  is  harnessing  science,  industry,  and  com- 

Conclusion. 

If  we  desire  our  textile  trades  to   flourish,   un- 
hampered   by    conditions    or    restrictions    imposed 
hem  by  a  foreign  trust  ;  if  we  desire  to  carry 

„,,  our  lives  peacefully,  without  a  constant  m 

From  those  great  factories  on  the  Rhine,  poti 
arsenals:  if  we  desire  to  train  our  young  men  in 
the  pursuit  of  chemistry  to  organise  progress  in 
the  inventive  industries,  and  not  merely  to  rely  on 
our  staple,  industries  while  other  nations  more  pro- 
gressive launch  out  into  the  unknown ;  if  we  desire 
"  at 
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these  things,  or  any  one  of  them,  we  will,  as  a 
nation,  take  any  measures  which  may  be  necessary 
now  and  during  the  next  few  years  to  establish  the 
coal  tar  colour  industry  in  this  country. 

Discussion. 

Sir  William  Pearce,  M.P.,  said  that  he  had  been 
a  member  of  Lord  Balfour  of  Burleigh's  Committee, 
which  nearly  five  years  ago  had  "first  made  the 
recommendation  that  key  industries  should  be  sup- 
ported at  any  risk  and  at  any  cost ;  that  had  been 
the  beginning  of  Government  policy.  One  of  the 
difficulties  of  the  present  Bill  was  that  in  the  few 
years  before  the  war  the  textile  industry  in  this 
country  had  been  treated  by  the  Germans  with  the 
greatest  consideration.  The  industry  had  not  only 
had  the  most  favoured  clause  with  regard  to  prices 
hut  he  believed  dyes  had  been  sold  in  this  country 
to  the  textile  industry  at  prices  lower  than  in 
Germany  or  any  other  country  in  the  world.  More- 
over, the  big  German  organisations  had  sent  their 
agents  over  hereto  give  full  information  with  regard 
to  the  application  of  a  colour.  The  prices  of  German 
dyes  having  been  so  low,  it  had  been  no  encourage- 
ment for  anyone  to  embark  on  the  dye  industry 
here  on  a  large  scale  without  Government  help. 
Dr.  Levinstein  had  made  one  very  good  point  as 
to  how  the  textile  industry,  if  it  went  back  to  these 
conditions,  might  find  itself  some  day  with  its 
supply  of  dyes  refused  in  the  interests  of  the  Ger- 
man textile  industry,  but  even  apart  from  that, 
there  was  something  national  at  the  back  of  the 
German  dye  industry.  In  1913  the  Germans  had 
made  100,000  tons  of  ammonia  from  atmospheric 
nitrogen  at  a  cost  of  roughly  £5  per  ton,  and  in  1914 
the  whole  of  that  had  been  placed  on  the  European 
market  at  £11  per  ton.  The  Germans  had  known  that 
if  they  went  into  a  world  war  their  stocks  of  sodium 
nitrate  would  soon  have  been  exhausted,  and  they 
could  not  have  carried  on  for  two  years  but  for  the  | 
Haber  process.  What  had  been  our  position  com- 
pared with  Germany  when  the  war  broke  out  ?  The  i 
first  thing  that  had  come  into  prominence  in  the 
war  had  been  anhydrous  sulphuric  acid.  The  total 
demand  for  anhydrous  sulphuric  acid  in  this  country 
before  the  war  had  been  under  500  tons  per  week, 
but  the  Germans  had  been  producing  10,000  tons  a 
week  and  possibly  more.  Directly  we  had  come  to 
manufacture  nitroglycerin  or  guncotton  or  T.N.T.  in 
large  quantities  we  in  thiB  country  had  been  in  the 
greatest  distress  owing  to  the  lack  of  sufficiently 
large  plant.  In  regard  to  high  explosives,  we 
had  again  been  met  with  the  fact  that  there 
had  been  not  only  insufficient  oleum,  but  no 
manufacture  of  T.N.T.  on  any  scale  at  all  in  this 
country.  At  the  time  the  present  Prime  Minister 
had  stated  from  the  Front  Bench  that,  thanks  to 
Lord  Moulton,  we  had  secured  an  ample  supply  of 
high  explosives  for  ourselves  and  our  allies,  there 
was  not  20  tons  of  T.N.T.  per  week  being  made  in 
this  country.  Our  requirements  at  the  end  of  the 
war  had  been  about  2000  tons.  In  the  same  way 
there  had  been  at  that  time  no  plant  in  this 
country  capable  of  producing  a  large  quantity  of 
chlorine,  or  even  of  hydrogen.  He  believed  we  had 
nearly  lost  the  war  because  we  had  no  mustard  gas 
shells.  The  risk  we  ran  had  been  frightful.  Who 
could  say  that  the  same  thing  would  not  happen 
again  if  we  did  not  possess  a  large  organic  and 
synthetic  chemical  industry  in  this  country?  It 
was  necessary  in  the  interests  of  this  country,  from 
the  peace  point  of  view,  quite  apart  from  the  possi- 
bilities of  war,  that  this  industry  should  be  allowed 
to  establish  itself.  It  was  imperative  that  the 
Government  should  pass  this  Bill  in  the  interests 
of  the  nation. 

Prof-   H.   E.   Armstrong  said  he  hoped  that  a 
copy  of  Dr.   Levinstein's  address  would  lie  sent  to 


every  member  of  the  House  of  Commons.  It  was 
unfortunate  that  it  had  not  been  delivered  in  time 
to  produce  an  effect  in  connexion  with  the  second 
reading  of  the  Bill,  because  he  could  not  imagine 
anything  more  likely  to  lead  to  a  sweeping  vote  in 
favour  of  it.  On  the  whole,  they  would  be  inclined 
to  agree  with  Dr.  Levinstein  that  research,  after 
all,  was  no  good  if  carried  out  merely  from  the 
academic  point  of  view ;  that  it  had  to  be  put  into 
practice  to  make  it  of  value.  At  the  same  time,  he 
felt  that  Dr.  Levinstein  had,  he  was  sure  uncon- 
sciously, very  much  under-rated  the  value  of  ideas. 
The  whole  trend  of  late  years  had  been  very  much 
in  the  direction  of  carrying  out  research  work  for 
the  sake  of  the  money  to  be  made  out  of  it.  We 
should  be  raising  the  wrong  type  of  man  if  we  put 
that  view  forward,  as  had  been  the  case  lately. 
Over  and  over  again  he  himself  had  expressed  the 
view  that  the  failure  in  this  country  was  a  com- 
mercial failure,  due  to  lack  of  commercial  insight, 
lack  of  breadth  of  outlook,  on  the  commercial  side, 
and  that  was  one  of  the  points  which  ought  to  be 
brought  before  the  House.  If  there  had  not  been 
this  entire  lack  of  foresight  on  the  part  of  members 
of  the  House  as  a  whole  we  should  not  be  in  the 
parlous  position  we  were  to-day,  because  they  had 
not  been  sufficiently  informed  to  appreciate  the 
value  of  science.  It  was  the  very  fact  that  the 
Germans  had  had  this  foresight  that  had  given  them 
their  pre-eminence.  There  was  no  better  evidence 
of  this  than  the  fact  that  the  Badische  Company 
had  offered  Dr.  Emil  Fischer  £5000  a  year  when 
he,  a  young  and  unknown  man,  had  discovered 
the  nature  of  Rosaniline.  Dr.  Levinstein's  main 
argument  was  a  sound  one,  that  this  country  was 
bound  to  fail  if  it  did  not  develop  the  particular 
type  of  industry  which  he  represented,  but  the  sub- 
ject must  be  looked  at  from  a  very  much  broader 
point  of  view  than  that  which  Dr.  Levinstein  had 
put  before  them.  If  we  were  to  develop  our  agricul- 
tural resources  and  intensive  culture  to  the  neces- 
sary extent  to  meet  the  requirements  of  our  grow- 
ing population  it  would  be  through  the  agency  of 
the  organic  chemist,  and  we  must  convince  our 
legislators  of  the  absolute  need  to  develop  this 
particular  industry  and  of  the  importance  of 
organic  chemists  for  its  progress. 

Mr.  F.  H.  Garr  agreed  as  to  the  vital  importance 
of  the  organic  chemical  industry  to  this  country, 
but  pointed  out  that  it  was  not  alone  the  dye 
industry  or  that  part  of  applied  organic  chemistry 
that  was  concerned  with  the  next  war,  but  the 
development  of  biochemistry,  the  advance  of  our 
knowledge  of  the  vital  elements  for  the  preservation 
of  life  and  for  the  destruction  of  life;  that  was  the 
type  of  work  which  was  bound  to  develop,  that 
branch  of  our  industry  which  was  concerned  with 
the  production  of  drugs  and  chemicals  of  that  type. 
It  was  for  that  reason  he  was  convinced  that  it 
was  of  vital  importance  that  not  only  the  dye  in- 
dustry, but  the  whole  of  the  organic  chemical  indus- 
try should  be  preserved  in  the  interests  of  peace 
as  well  as  war.  With  reference  to  what  Prof. 
Armstrong  had  said  as  to  the  value  of  ideas,  he 
had  not  understood  Dr.  Levinstein  to  speak  dis- 
paragingly of  the  value  of  ideas  at  all,  but  rather 
to  the  effect  that  ideas,  even  with  a  well-paid 
chemical  staff, cost  less  in  money  and  less  in  patience 
than  did  the  technical  scale  experiments,  which 
required  not  merely  large  sums  of  money  and  good 
chemists,  but  large  sums  of  money  for  workers  on 
the  engineering  side,  and  so  forth.  He  alluded 
to  this  because  the  British  Dyestuft's  Corporation 
and  other  dyestuffs  companies  which  were  operating 
in  this  country  at  the  present  time  had  not  had  the 
least  chance  of  establishing  their  industry.  Even 
if,  during  the  few  years  they  had  been  at  work, 
they  had  had  full  opportunities,  the  time  would  not 
have  been  sufficient  to  put  them  in  a  position  to 


Nil    XXXIX,  No.  23] 


LEVI NSTK1N.—  THE   DYESTl'FF    1NDI  STRY. 


321  t 


compete  openly  with  an  industry  so  highly  de- 
veloped as  n  was  iii  Germany,  Imi  I  mpaniee 
bad  been  working  under  war  conditions  and  had 
not  had  anything  1 1 k»-  the  proper  opportunities. 
Fore,  not  onSj  must  we  expect  to  spend  a  lot 
oi  money  on  the  technical  scale  experiment.-.,  but 
M    ntuat   expect    to    exercise    groat    patience    in 

a   lot   of   mistakes   made,    and    it    WOS  only   by 

uing  these   mistakes   that   ultimate  success 

would  bo  obtained. 

Mh.  I{  Waiuhscton,  Ml'.,  said  that  he,  together 
with  many  of  his  colleagues  in  the  House  of  Com- 
mons, vas  satisfied  that  the  Bill  which  had  been 
:isl  by  the  Government  was  the  best  solution 
problem  and  would  give  the  greatest  satis- 
faction to  the  textile  users,  and  at  the  same  tune 
he  the  best  means  of  building  up  the  dye  industry 
in  this  ,  onntry. 

i  ikmknt  Kini.ocu  COOKK,  MP.,  said  that  ho 
personally  was  in  favour  of  the  Bill,  and  several 
other  members  of  the  Houso  of  Commons  who  had 
spokl  n  to  him  on  the  subject  were  all  agreed  that 
the  Bill  was  a  good  one  and  that  they  would  support 
it.  He  had  no  doubt  whatever  that  the  second 
ag  would  be  passed  by  a  large  majority. 

Dr.  M.  O.  Forster  said  that  Prof.  Armstrong 
had  n  !■  rred  to  the  question  of  commercial  incen- 
tive to  organic  research.  On  that  point  he  agreed 
with  Mr.  Carr's  remarks.  He  had  not  under- 
stood Dr.  Levinstein  to  say  anything  diminishing 
in  any  sense  whatever  the  importance  of  ideas. 
What  Dr.  Levinstein  had  done  was  to  emphasise 
the  need  of  incentive  to  research ;  he  regarded  that 
as  of  tremendous  importance.  His  own  view  was 
that  a  subsidy  for  the  dye  industry  on  the  scale 
which  would  be  required,  i.e.,  a  scale  which  would 
practically  maintain  the  industry  whilst  it  was  not 
filing  any  goods  at  all,  was  impossible.  Ho  could 
not  imagine  anything  more  demoralising  to  the 
staff  of  the  Corporation  from  the  scientific  stand- 
point than  such  a  situation,  because,  delighted  as 
they  all  were  to  do  what  was  called  pure  research, 
and  splendid  as  it  was  as  a  mental  development, 
nevertheless,  it  was  an  incentive  to  these  workers 
to  think  that  they  might  hope  that  something  use- 
ful would  arise  from  what  they  were  doing.  If  they 
wont  on  year  after  year  seeing  nothing  useful  arise 
from  what  they  did  in  the  laboratory/,  if  they  merely 
-aw  their  records  filed  and  no  goods  sold,  ho  could 
not  imagine  that  any  more  young  men  would  be 
inclined  to  go  in  for  the  study  of  organic  chemistry. 
Tn  his  opinion  the  dye  industry  was  not  really  a  key 
industry,  hut  merely  a  branch  of  the  textile  indus- 
try. Had  the  textile  manufacturers  fifty  years  ago 
tak.  n  thai  much  broader  view  of  the  dye  industry, 
and  subsidised  it  by  setting  aside  a  percentage  of 
their  profit.-,  they  would  have  enabled  an  industry 
to  be  built  up  in  this  country  just  as  it  had  been 
built  up  in  Germany. 

Mr.  Rf.oinu.o  R.  Brown  said  thai  the  correspond- 
ence, not  only  in  The  Timet  of  London,  but  also  ill 
The  Manchester  Guardian  during  the  last  fortnight 
r  -..  had  shown  a  most  remarkable  diversity  of 
opinion  as  to  th<>  advisability  of  the  measure  now 
being  brought  forward  and  as  to  the  precise  terms 
of  the  Bill  which  would  meet  with  the  fullest  sup- 
port. One  argument  which  was  certain  to  be  ad- 
vanoed,  but  which,  perhaps,  had  not  been  con- 
sidered sufficiently  that  evening,  was  that  if  we 
could  not  get  constant  supplies  of  German  colours 
our  toxtile  industries  here  would  suffer  severely, 
and  therefore  we  should  suffer  in  competition  in 
foreign  markets.  That  was  probably  an  argument 
of  which  the  most  would  be  made  in  the  House  of 
Commons.  He  believe  1  he  was  correct  in  saying 
that  the  strongest  opposition  would  come  from  the 
Calico  Prinl         I       iation,  which  represented  users 


oi  specially  fast  dyestuffs  which  were  not  yet  pro- 
duced  in   tins  country.     Whilst    that   was  to  some 

extent  correct,  it  \\  a  <  necessary  to  point  out  that  the 

Bill  did  not  entirely  prohibit  tho  importation  of 
these    special    German    dyestuffs   at    present,    but 

merely   said    that    they    were   to  bo    imported   under 

licence,  and  that  if  the  Committee,  which  consisted 
ot  a  majority  of  colour  users,  could  prove  to  the 
satisfaction  of  the  Hoard  of  Trade  that  these  colours 
were  necessarj  for  their  particular  industry  and 
were  not  being  produced  in  sufficient  quantity  or  of 
:■  sufficiently  good  quality  in  this  country,  then  they 
could  be  imported.  As  Dr.  Levinstein  had  said, 
there  were  vast  numbers  of  eheinists  being  trained 
in  the  colleges  in  tins  country,  and  it  might  reason- 
ably be  hoped  that  the  indust ry,  given  a  leu  years  in 
which  to  build  itself  up,  would,  with  tho  aid  of  these 
young  chemists,  be  brought  into  such  a  position  and 
gain  such  experience  on  the  commercial  side  that 
all  the  needs  of  this  country  could  be  nut.  it  was 
necessary  to  build  up  the  industry  by  tho  co-opera- 
tion of  science,  technology,  and  commerce,  and  only 
in  that  way  would  it  be  possible  for  tho  full  range  of 
colours  required  by  the  textile  industry  to  be  made 
available.  He  did  not  believe  in  the  argument  that 
tho  Germans  would  refuse  to  sell  colours  if  the  Bill 
went  through,  but  he  did  believe  that  they  would 
do  all  they  could  to  kill  the  dye  industry  in  this 
country  if  tho  Bill  was  not  passed.  Ho  did  not 
agree  with  Dr.  Forster  that  the  dyo  industry  was 
a  branch  of  the  textile  industry.  It  was  much  wider 
than  that,  because  it  touched  many  trades,  such  as 
the  leather  trade,  the  paint  trade,  the  paper  trade, 
and  others  which  strictly  would  not  be  called  textile 
industries.  As  an  industry  itself,  the  dye  industry 
was  of  the  greatest  importance  for  our  national 
industries  and  national  life,  and  he  hoped  that 
those  Members  of  Parliament  who  were  present 
that  evening  would  be  convinced  of  the  urgency  of 
the  Bill  and  be  strengthened  in  their  conviction  of 
the  necessity  for  it. 

Dr.  Stephen  Miall  strongly  deprecated  the 
manner  in  which  this  matter  had  been  left  until  the 
very  last  minute.  Owing  to  the  disgraceful  manage- 
ment of  this  business  by  successive  Governments 
during  tho  last  few  years,  tho  country  had  been 
brought  to  such  an  extraordinarily  dangerous  posi- 
tion. It  was  far  more  serious  than  had  been  in- 
dicated in  the  discussion.  The  trade  had  now  got 
into  a  state  that  only  the  very  promptest  measures 
could  save  it  from  absolute  extinction. 

Mit.  Walter  F.  Reid  recalled  the  important  part 
which  Dr.  Levinstein's  father  had  played,  not  only 
in  developing  the  dye  industry  in  this  country,  but 
also  in  fighting  the  German  monopoly  and  in  regard 
to  patents.  Patents  had  been  the  means  of  con- 
trolling the  German  interests  in  this  country  and 
fighting  the  British.  Mr.  Ivan  Levinstein  had  been 
a  member  of  a  deputation  to  the  Board  of  Trade 
at  the  time  Mr.  Lloyd  George  had  been  President, 
and  he  (Mr.  Reid)  had  represented  the  Society  of 
Chemical  Industry  on  that  occasion.  One  of  th- 
points  brought  before  Mr.  Lloyd  George  had  bee 
that  the  fixation  of  nitrogen  from  the  atmospheri 
was  then  being  developed  abroad,  and  that  if  it  was 
not  established  in  this  country  before  the  outbreak 
of  a  war  we  should  find  ourselves  in  a  very  awkward 
position.  Mr.  Lloyd  George  had  at  once  asked  for  a 
small  committee  to  tie  nominated  to  confer  with 
him  on  the  matter.  Tho  result  of  that  had  been 
the  introduction  of  the  compulsory  working  of 
patents  in  this  country.  That  had  had  one  small 
effect,  that  the  Germans  had  erected  a  model  fac- 
tory in  this  country.  Nevertheless,  it  had  had 
some  practical  effect,  but  the  Courts  of  Law  had 
given  a  decision  which  rendered  this  absolutely  use- 
less in  the  same  way  as  a  recent  judgment  had  done 
in  regard  to  licences  for  importation.       Chemists 
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ought  to  take  some  steps  to  see  that  the  regulations 
that  were  passed  and  the  advice  given  to  the 
Governmnt  by  the  law  officers  was  advice  that  was 
really  of  some  use.  With  regard  to  research,  he 
quite  agreed  that  research  alone  was  of  little  use; 
it  was  only  those  who  were  in  actual  contact  with 
industry  and  who  had  the  means  of  utilising  the 
raw  material  who  could  put  it  to  proper  use.  An 
inventive  head  was  required,  and  this  was  a  matter 
which  should  be  thoroughly  considered  in  the 
agitation  for  large  sums  to  be  spent  on  research 
work. 

Mr.  W.  Macnab  said  that  a  great  deal  had  been 
made  of  the  fact  that  in  spite  of  our  unprepared- 
ness  we  had  won  the  war.  That  was  perfectly  true, 
but  it  was  not  realised  that  the  cost  in  money  of 
the  improvisation  that  had  to  be  resorted  to  and 
in  the  suffering  had  been  caused  by  our  lack  of  pre- 
paredness. That  was  an  aspect  which  should  not 
be  overlooked  in  regard  to  the  future. 

Mr.  W.  J.  U.  Woolcock,  M.P.,  said  that  it 
must  not  be  imagined  that  the  Government's 
Bill  was  purely  and  simply  one  for  the  pro- 
hibition of  the  import  of  foreign  dyes  into  this 
country:  it  was  a  Bill  for  the  establishment  of  a 
dye  industry  in  this  country.  It  was  not  proposed 
to  prohibit  straight  away  the  whole  importation 
of  German  dyes  into  this  country  without  any  con- 
sideration for  the  textile  manufacturers;  neither 
were  they  asking,  as  dye  makers,  for  protection 
which  would  give  no  spur  whatever  to  progress  in 
the  industry.  On  the  contrary,  the  dye  makers 
said  that  if  they  had  the  Bill  they  were  prepared 
that  the  policy  of  the  Licensing  Committee  should 
be  to  ask  the  British  dye  maker  to  demonstrate 
that  he  could  produce  the  dves  required  before 
there  was  any  thought  of  cutting  off  the  necessary 
supplies.  That,  to  his  mind,  was  one  of  the  best 
features  of  the  proposals,  and  he  personally  would 
never  bo  a  supporter  of  any  protection  for  any 
industry  which  would  cause  that  industry  to  go  to 
seed  and  rest  on  protection.  Such  a  course  would 
not  establish  a  dye  industry  in  this  country. 

Me.  E.  V.  Evans  said  that  it  was  impossible 
under  the  present  conditions  to  stand  up  against 
the  form  of  competition  that  Germany  was  able 
to  provide  at  the  moment,  and  would  be  even 
more  able  to  do  in  the  future,  unless  some  form  of 
legislation  were  brought  in  to  deal  with  it. 

Dr.  Levinstein,  in  reply,  said  that  the  degree 
of  unanimity  which  had  been  shown  with  regard  10 
the  paper  was  greater  than  was  usually  obtained  in 
a  meeting  of  chemists.  They  were  "fortunate  in 
having  Sir  William  Pearce  as  their  protagonist  in 
the  House  of  Commons  for  the  Bill,  and  he  had  every 
]l°Pe  that  the  result  in  the  House  of  Common's 
would  be  as  unanimous  as  the  present  meeting. 


Communications. 


THE  DYEING   OF  ARTIFICIAL   SILK.* 

BY   THE  LATE  LEONARD   PHILIP   WILSON   AND    MARJOR1E 
IMISON. 

The  dyeing  of  artificial  silk  has,  as  a  rule,  been 
considered  to  be  practically  identical  with  the 
dyeing  of  cotton,  but  since  it  has  a  greater  affinity 
for  dyestuffs,  and  unevenness  in  shade  is  occasion- 


•  The  reading  of  this  paper  at  the  meeting  of  the  Birmingham 
bection  on  October  21st  was  cancelled  owing  to  the  sudden  death 
of  Mr.  Wilson  on  October  16th. 


ally  observed  in  the  dyed  material,  it  was  thought 
desirable  to  investigate  the  dyeing  of  viscose 
artificial  silk  from  a  fresh  standpoint. 

It  has  hitherto  been  assumed  that  all  direct 
cotton  colours  are  as  suitable  for  use  with  artificial 

[  silk  as  with  cotton,  but  recent  research  has  clearly 
shown  that  only  a  limited  number  can  be  considered 

;  to  be  eminently  suitable  from  the  point  of  view  of 
giving  even  effects.  The  reason  for  this  is  that 
many  of  these  colours  are  extremely  sensitive  to 
those  small  differences  of  dyeing  affinity  which  are 
at  present  liable  to  occur  occasionally  in  artificial 
silk,  as  indeed  they  do  in  all  textile  fibres,  but 
which  in  the  ease  of  short  fibres,  such  as  cotton  and 
wool,  are  concealed  by  the  mixing  of  a  very  large 
number  of  fibres  to  form  a  thread. 

Among  the  sulphur  colours   also  there  are  many 

which    are    very    sensitive    to    variations    in    the 

affinity   for   dyes   of   the   artificial   silk   fibres,   but 

fortunately    the  "  even  "   or  less   sensitive  colours 

j    of  this  class   include  shades  which   help  to  fill  in 

:    the  gaps   in   the   range  of   "even"   direct   cotton 

I    colours.     By   the  term  "even"  as  applied  to  dye- 

1    stuffs  in  this  connexion   is  meant  the  property  of 

the  dyestuff  of  giving  an  equal  depth  of  colour  on 

artificial  silk  fibres  of  different  affinities. 

Tannic  acid,  which  is  used  as  a  mordant  for  basic 

;    dyestuffs,  is  taken  up  by  the  thread  like  a  dyestuff 

;    and  behaves  to  a  certain  extent  in  the  objectionable 

|    manner  of  many  of  the  direct  cotton  and  6ulphur 

;    colours;    thus,    if    there    are    irregularities   in    the 

|    artificial  silk,  the  basic   colours  when  used  with  a 

tannic    acid    mordant    may    give    uneven    results. 

Where  they  are  used  for  topping  other  dyestuffs, 

the    final    result     is    dependent    upon    the    effect 

.    obtained  with  the  bottom  colour. 

Sky  Blue  F.F.  is  one  of  the  dyes  which  is 
i  frequently  connected  with  complaints  of  uneven 
!  dyeing,  but  recent  research  has  shown  that  if  there 
are  some  conspicuous  offenders  in  this  respect, 
there  are  others,  e.ij.,  Chrysophenine  G.,  of  which 
no  complaint  can  reasonably  be  made  since  they 
consistently  give  even  shades  when  used  in  the 
orthodox  manner. 

Methods  have  been  devised  which  serve  to 
measure  the  extent  to  which  a  dyestuff  can  exhibit 
unevenness.  A  large  number  of  dyes  have  been 
tested  and,  according  to  the  degree  of  evenness 
which  they  show  with  fibres  of  known  different 
affinities,  when  dyed  under  standard  conditions, 
have  been  classified  as  "  even,"  "  moderately  even," 
and  "  uneven." 

No  superiority  in  respect  of  evenness  can  be 
claimed  for  the  products  of  the  German  dyeworks. 
A  given  dyestuff,  whether  it  be  labelled  Diamine, 
Oxamine,  Dianol,  or  Paramine,  will  be  classed  as 
"  even  "  or  "  uneven  "  (as  the  case  may  be)  accord- 
ing to  its  constitution  and  behaviour,  which  are 
independent  of  its  German  or  British  prefix.  For 
example,  Diamine  Sky  Blue  F.F.  (Cassella), 
Chlorazol  Sky  Blue  F.F.  (Brit.  Dyestuffs  Corp.), 
and  Chloramine  Sky  Blue  F.F.  (Sandoz)  are  all 
"uneven,"  as  are  also  Diamine  Black  B.H.  (Cas- 
sella), Oxamine  Black  B.H.  (Badische),  Melan- 
therine  B.H.  (Soc.  Chem.  Ind.  Basle),  Melan- 
therine  B.H.  (Clayton  Aniline),  and  Chloramine 
Black  B.H.  (Sandoz).  On  the  other  hand,  Sultan 
Yellow  G.  (Brit.  Dyestuffs  Corp.)  and  Chryso- 
phenine G.  (various  makers)  are  "  even,"  while 
Cotton  Red  4  B.  (Soc.  Chim.  Ind.  Basle),  Benzo- 
purpurin  4  B.  (Sandoz),  Benzopurpurin  4  B.  (Brit. 
Dyestuffs  Corp.),  and  Diamine  Red  4  B.  (Cassella) 
are  "  moderately  even." 

It  has  been  found,  however,  that  evenness  (at 
normal  dyeing  temperature,  50°  C.)  varies  accord- 
ing to  the  molecular  weight  of  the  dyestuff  used ; 
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th,.  ,rra  I  the  groups  in  the  molecule  and 

n  it  in-.-  have,  apparently,  no  real  effect.     I 
tuffs  of  low  molecular  weigh*   give  very  even 
ilta  nnder  normal  dyeing  conditions,  although 
the  silks  may  wry  considerably;   while  with  the 
th(   dyestuffs  of  high  moleculai 
iv.-  nneveo   results.     For  example,    1! 
hi  li.  fmol.  «i.  I 
Dianol  Bkj    Blue  (mol.   wt.  992)  is  very   uneven; 
Indoine  Blue  (mol.  wt.  approx.  621)  is  very  even, 
but  Dianol  Fit   Pink  U.K.  (mol.  wt.  944)  again  is 
very  uneven;  Diamine  Green  B.  (mol.  wt.  812)  is 
i.iirlv  uneven,  :m<l  so  on.    The  result  is  that  fabric 
made  op  ••<  artificial  - 1 IK  ol  varying  affinities  will 
slviu   vai  n  shade  when  dyed  with  dyestuffs 

of  high  mol.  wt.  and  a  practically  even  effect  if 
tuffs  of  low  mol.  wt.  are  employed. 

The   lists  given    below   slum-    the   direct   cotton 
ours  which  ified  as  those 

showing  gi .>  I  evenness,   those  of   moderate  even- 
and  the  uneven  ones,  determinations  having 
i  i    id<   by  dyi  ing  at  50°  C.    The  lists  may  in- 
i  In  le  the  sum.-  dyeetuff  under  more  than  one  name 
and   must,   for  the  present,  bo   regarded   as   pro- 
visional and  subject  to  alteration  as  research  pro- 
\  large  number  of  German  Byes  which  have 
tx  •  n  not  inchi 

Kven  Dyes  (Direct  Cotton  Colours). 

Cblorasol  Red  A..  Chloraaol  Pink  R.D.. 
Chloraaol  Fast  Bordeaux  B.,  Dianoi  Fast  Red  K.. 
Dianol  i  F.G.,  Congo  Corinth  G.W.,  Congo 

Hut. ,ne  (all  British  Dyestuffs  Corporation),  Chlor- 
amine  Reel  B.,  Chloramine  Fast  Bed  P.  (Sandoz), 
i:  -  [ili.  nine  10  B.  (Clayton  Aniline),  Bosanthrene 
I!.,  Bosanthrene  It..  Bosanthrene  Bordeaux  B., 
Cotton  Red  C.  (Soc.  Chem.  Ind.  Basle). 

Brown.-— Chloraaol  Brown  G.R.  and  Dianol 
Brown  G.M.  (British  Dyestuffs  Corp.),  Trisulphon 
Brown  M.B.  and  Chloramine  Brown  2  R.  (Sandoz), 
Cupranil  Brown  B.  and  Chlorantino  Pure  Brown 
..<;.[,   (S.C.I.  Basle). 

Orange. — Congo  Orange  R.  (British  Dyestuffs 
Corp.),  Paramine  Direct  Orange  R.  (Holliday). 

YeUov. — Chrvsophenine  G.  (Sandoz),  Sultan 
Yellow  G.  (British  Dyestuffs  Corp.),  Cotton  Yellow 
C  B     .S.C.I.  Ba  !    ». 

Blue. — Indoine  Blue  (Badische:  this  colour  dyes 
artificial  silk  without  a  mordant). 

Violet.— Chloraaol  Violet  W.B.  (British  Dvestuffs 
Corp.),  Direct  Violet  2  B.  (S.C.I.  Basle). 

M.inEitATi-.t.v  Even  Dyes. 

Sad.— Brilliant  Congo  Red  R.  (Sandoz). 

Brown. — Paramine  Direct  Brown  G.  (Holliday), 
Dianol  Brown  2191  (British  Dyestuffs  Corp.). 

Orange. — Stilbene  Orange  1  R.  (Clayton  Aniline). 

Yellow.— Titan  Yellow  G.  (British  Dyestuffs 
Corp.). 

Green. — Dianol  Dark  Green  N.  (British  DvostufFs 
Corp.). 

Violet.— Direct  Violet  2  R.  (S.C.I.  Basle). 

fc.— Vulcan  Black  2  G.W.  (British  Dyestuffs 

Corp.).     Direct  Fast  Black  B.  (S.C.I.  Basle). 

:  ven  Dvks  (Direct  Cotton  CoLorns). 

Bed.—  Direct  Fast  Scarlet   8.E.   (S.C.I.    Basle), 
Chloramine  Brill.  Red  8  B    (Sandoz),  Dianol  Fa 
Pink  U.K.  (Brit.  Dyestuffs  Corp.). 

Broicn. — Trisulphon  Brown  B.  and  Trisulphon 
Bronze  B.  (Sandoz),  Cupranil  Brown  G.  (S.C.I. 
1!  i-  le). 


Orange. — Pyrasole  Orange  G.  (Sandoz). 

Fellow.— Dianol  Fast  fellow  A.R.X.  and  Afghan 
yellow  G.X.  (Brit.  Dyestuffs  Corp.),  Paramine 
1  How  li.  (Holliday),  Oxyphenine  B.  and 
Oxyphenine  G.G.  (Clayton  Aniline). 

Green.-  Dianol-  Green  B.G.  (Bril  Dyestuffs 
Corp.).  Direct  Green  G.  and  Direct  Green  B. 
(Sandoa),  Direcl  Green  B.  (Clayton  Aniline). 

Blue.-  sky  Blue  F.F.,  Dark  Blue  I!..  Blue  2  I!.. 
Fast  Blu<-  G.  (all  makers),  and  man]  others. 

Violet.     Trisuphon    Violet    B     (Sandoa)     Direcl 

Violet  B.  (Clayton  Aniline),  Chloraaol  Violi  I   B.N., 

Dianol  Violet  R.  90*^   K.,   o    I   Dianol   Violet   B. 

D    istuffs  Corp.).   Direct   Violet  N.   (S.C.I. 

Basle). 

Blacfc.— Black  B.H.  (all  makers),  Chloraaol  Black 
K.  Extra  and  Dian  I  Black  No.  I  (Brit.  Dyestuffs 
Cup.).  Chloramine  Black  B.W.  and  Chloramine 
Blai  k  K.X.  Extra  (Sandoz),  Melantherine  T.H.  and 
Indigene  Black  B.W.  (S.C.I.  Baslo). 

From  these  lists  it  is  apparent  that  there  are 
many  direct  cotton  dyestuffs  which,  when  employed 
in  the  usual  manner,  will  give  unsatisfactory 
results  if  there  is  any  uiieveiines.s  in  the  artificial 
silk,  but,  on  the  other  hand,  a  considerable  Qumbei 
will  give  good  and  even  shade.,  in  most  i  olours.  The 
work  of  investigation  into  the  evenness  of  dyestuffs 
is  still  in  progress,  but  up  to  the  present  only  one 
or  two  satisfactory  direct  blues  have  been  found, 
and  for  most  blue  shades  other  methods  must  be 
adopted  to  ensure  more  even  results.  It  may,  how- 
ever, be  possible  now  that  the  test  of  evenness  has 
been  ascertained,  for  manufacturers  to  produce 
blue  dyestuffs  of  low  molecular  weight,  and  investi- 
gations have  been  started  with   this  end  in  view. 

It  has  been  found,  moreover,  that  it  is  possible 
by  dyeing  at  other  temperatures  to  obtain  more 
even  results  with  dyestuffs  which,  when  tested  at 
50°  C,  were  classified  as  uneven.  With  higher 
temperatures  of  the  dyebath,  the  amounts  of  dye 
absorbed  by  two  silks  of  very  different  affinities 
gradually  approach  one  another,  so  that  whereas 
when  dyed  at  35°  C.  one  silk  might  be  six  times 
as  dark  as  the  other,  when  dyed  at  75°  C.  there  is 
very  little  difference  between  them;  the  silks,  of 
course,  were  immersed  in  the  bath  at  the  proper 
high  temperature  and  not  put  into  a  cool  hath  and 
subsequently   heated. 

When  using  mixtures  of  direct  cotton  dystuffs, 
even  results  can  only  be  obtained  if  all  the  dyestuffs 
in  the  mixture  are  even;  a  dyebath  composed  of 
both  even  and  uneven  dyes  almost  invariably  gives 
worse  results  than  the  uneven  dyes  alone.  It  has 
also  been  found  that  when  material  dyed  with  an 
uneven'  dye  and  showing  variation  in  shad.-  is 
bleached  and  afterwards  re-dyed  with  an  even  dye, 
the  final   result  will   frequently   be  uneven. 

It  has  already  been  stated  thai  seme  of  the  sul- 
phur colours  will  help  to  supply  the  deficiencies  in 
the  direct  colours.  The  sulphur  dyes  as  a  class 
cannot,  however,  be  said  to  give  even  results,  as 
many  of  them  do  not,  but  it  is  fortunate  that 
among  the  blue  sulphur  colours  some  hav< 
found  which  give  even  Bhades  on  artificial  silk  of 
varying  affinity.  It  is  possible,  therefore,  by  the 
use  of  these  to  extend  considerably  the  range  of 
colours    which   do   not   show    u  -.    and   tho 

wig  dyestuffs  can  be  recommended  to  this  end. 

Even  Dyhstotfs  (Sbxphot  Colours). 

Thionol  Sky  Blue  P.X.  (Brit.  Dyestuffs  Corp.), 
Pyrogene  Direct  Blue  R.L.,  Pyrogene  Direct  Blue 
(green  shade),  and  Pyrogene  Indigo  (S.C.I.  Basle), 
Thionone  Brilliant  Blue  G.  and  Thionone  Navy 
Blue  B.  (Holli  lay). 
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The  sulphur  colours  named  below  have  been  found 
to  give  uneven  results  :  — 

Uneven  Dyes  (Sulphur  Colours). 

Blue. — Thionol  Navy  Blue  R..  Thionol  Navv  Blue 
9055  K..  Thionol  Direct  Blue  S.  (Brit.  Dyestuffs 
Corp.)-  Thional  Dark  Blue  S.  and  Thional  Dark 
Blue  R.L.  (Sandoz),  Thionone  Indigo  R.  and 
Thionone  Navy  Blue  2  R.  (Holliday). 

Black.— Thionol  Black  O.G..  Thionol  Black  XXN 
Cone,  and  Thionol  Black  S.G.G.  (Brit.  Dyestuffs 
Corp.).  Thionone  Black  Paste  (Holliday). 

Green. — Thionol  Green  D.Y.  (Brit.  Dyestuffs 
Corp.).  Pvrogene  Green  3  G.  (S.C.I.  Basic),  Thional 
Brill.  Green  2  G.  (Sandoz). 

Brown. — Thionol  Brown  O.  (Brit.  Dyestuffs 
Corp.). 

The  basic  colours  find  considerable  application  on 
artificial  silk  where  great  fastness  in  the  dyed  silk 
is  not  essential.  In  addition  to  producing  extremely 
bright  shades,  basic  dyes  as  a  class  possesses  the 
great  advantage  of  giving  the  most  even  dyeing 
results.  In  fact,  almost  without  exception,  these 
colour B  can  be  made  to  give  shades  which  show  no 
sign  of  unevenness  when  used  to  dye  artificial  silks 
nt  very  different  affinities.  It  should  be  noted  that 
these  dyes  are  of  low  molecular  weight. 

With  the  usual  method  of  dyeing,  i.e.,  with  a 
preliminary  mordanting  with  tannic  acid  and  tartar 
emetic,  unevenness  may,  as  stated  above,  sometimes 
result  when  the  material  is  dyed,  but  to  a  much 
smaller  extent  than  with  many  of  the  direct 
colours.  The  most  even  results  are  to  be  obtained 
by  dyeing  first  in  a  neutral  dyebath,  and  then  fixing 
m  tannic  acid  and  tartar  emetic . 

The  fact  that  basic  colours  are,  on  the  whole, 
even  dyeing,  enhances  their  value  for  topping 
direct  or  sulphur  colours  and  extends  the  range  of 
shades  which  can  be  produced,  and  which  might  be 
curtailed  by  the  reduction  in  the  number  of  dyes 
available  if  only  those  which  fulfil  the  requirements 
of  even  dyeing  are  to  be  used. 

It  has  thus  been  found  that,  among  all  classes 
of  dyestuffs  investigated,  there  are  some  which 
under  normal  conditions  of  dyeing  exhibit  gi^at 
sensitiveness  to  variations  in  artificial  silk,  and 
special  methods  have  been  indicated  for  dyeing 
with  some  of  these  colours  which  tend  to  make  them 
less  sensitive.  On  the  other  hand,  there  are  many 
dyes  of  undoubted  even-dyeing  properties  covering, 
in  one  class  or  another,  a  full  range  of  colours;  and 
it  is  hoped  that  the  extended  use  of  these  and  the 
restricted  or  more  careful  use  of  uneven  colours 
will  tend  further  to  eliminate  irregularities  in 
dyed  viscose  silk. 


A   CONTRIBUTION  TO  THE  THEORY  OF 
POLYMERISATION  IN  FATTY  OILS. 

BY  ARTHUR  H.    SAL  WAY,    D.SC,   PH.D. 

The  phenomenon  of  polymerisation  is  best  ob- 
served with  highly  unsaturated  oils,  notably  Chinese 
wood    oil    (tung    oil)    and    linseed    oil,  but    is    not 


Polymerisation  of  an  oil  is  accompanied  by  an 
increase  in  the  density,  viscosity,  refractive  index,* 
and  mean  molecular  weight  of  the  oil,  and  a  de- 
crease in  the  iodine  absorption.  The  melting  point 
of  the  total  fatty  acids  is  raised  Blightly  by 
polvmerisation,  whilst  the  proportion  of  free  fatty 
;:cid  is  also  increased  to  some  extent  (Wolff, 
Farbenzeit.,  1913,  18,  1171).  Furthermore,  it  is 
stated  that  the  glyceryl  radicle  remains  unchanged 
(luring  polymerisation,  whilst  the  saponification 
value  of  the  oil  is  not  materially  affected. 

Several  attempts  have  been  made  from  time  to 
time  to  explain  the  physical  and  chemical  changes 
attending  the  process  of  polymerisation  (e.g., 
Kronstein,  Ber.,  1902,  35,  4153:  Kitt,  Chem.  Rev. 
Fett-  u.  Harz-Ind.,  1905,  12,  241;  Normann, 
Chem.-Zeit.,  1907,  188;  Wolff,  loc.  cit.;  Morrell, 
J.,  1915,  105;  Fahrion,  Chem.  Umschau,  1917, 
24,  103),  but  none  of  the  theories  so  far  advanced 
can  be  considered  to  provide  an  entirely  satisfac- 
tory explanation  of  the  change.  Hitherto  it  has 
generally  been  considered  that  the  unsaturated 
fatty  acid  radicle  in  the  fatty  oil  is  the  seat  of  the 
polymerisation.  Morrell  (J.,  1918,  181)  has,  how- 
ever, recently  shown  that  the  fatty  acids  (or 
methyl  esters)  obtained  from  polymerised  tung  oil 
are  of  normal  molecular  weight,  from  which  it  may 
be  concluded  that  depolymerisation  occurs  with 
surprising  ease,  or  that  polymerisation  is  not  en- 
tirely conditioned  by  the  unsaturated  acids.  In 
fact,  it  seems  necessary,  for  a  satisfactory  explana- 
tion of  the  observed  experimental  data,  to  assume 
that  the  glyceryl  radicle  is  also  involved  in  the 
polvmerisation.  It  is  stated,  however  (Lew- 
kowitsch,  J.,  1903,  592),  that  the  glycerol  is  un- 
altered during  polymerisation,  although  Kitt  (loc. 
cit.)  observed  that  an  apparent  loss  of  glycerol 
occurred  in  polymerising  linseed  oil.  Kitt  attached 
no  special  theoretical  significance  to  this  result, 
for,  according  to  his  theory,  polymerisation  of  fatty 
oils  consists  first  in  the  production  of  free  fatty 
acids,  which  then  condense  with  the  production  of  ., 
inner  anhydrides  or  lactones. 

There  is  much  to  be  said  for  this  view,  especially 
if  it  be  bo  modified  to  include  a  change  in  the 
glyceryl  radicle.  For  this  reason  the  author  ad- 
vances the  suggestion  that  the  mechanism  of  the 
process  is  as  follows:— At  the  high  temperature 
necessary  for  polymerisation,  there  is  first  a  libera- 
tion of  one  or  more  fatty  acid  radicles,  which  then 
condense  with  the  unsaturated  linkages  of  the  fatty 
oil.  Tli is  condensation  takes  place  between  the  free 
acidic  groups  on  the  one  hand  and  the  unsaturated 
linkages  of  fat  on  the  other  hand,  and  the  result  is 
a  partial  saturation  of  the  fat.  This  change  may 
in  general  be  represented  as  shown  belowt . 

It  will  be  seen  that  as  a  result  of  the  reaction 
formulated  above,  one  glyceryl  hydroxyl  group  be- 
comes free.  At  the  high  temperature  required  for 
polymerisation,  however,  such  a  compound  might 
be  expected  to  condense  with  the  formation  of  a 
polyglycerol  derivative  as  represented  below,  thus 
accounting  for  the  increased  weight  of  a  polymer- 
ised oil. 

According  to  this  view,  polymerisation  consists 
in  an  internal  rearrangement  of  fatty  acid  radicles 


CH.OH 

I 
— *    CHO.CO.R  O.CO.R 

CH2O.CO(CHa)4CI 


CH,.OH 
I 
CHO.CO.R  >     RCOOH  +     CHO.CO.R 

:  i 

<H2O.CO(CH\,)1.CH:CH.CI1H1!)  CH2O.CO(CH:),CH:CH.CuHJ9  CH2O.CO  (CH2)1CH.CH2.C11H13 

entirely  peculiar  to  highly  unsaturated  oils,  for 
most  fatty  oils  can  be  made  to  undergo  the  change 
to  a  greater  or  less  extent.  For  example,  olive, 
arachis  and  cottonseed  oils  contain  a  considerable 
proportion  of  glyceride  which  gelatinises  like  tung 
oil  if  the  non-polymerisable  portion  of  the  oil  is 
removed  by  distillation  (Kronstein.  Ber.,  1916,  49, 
722). 


*  A  decrease  in  refractive  index  sometimes  occurs  when  tung  oil 
is  polymerised. 

t  These  ormulte  must  not  be  regarded  as  representing  the 
exact  change  of  any  particular  oil ;  they  are  only  iutended  to 
indicate  the  way  in  which  the  unsaturated  linkages  and  a  fatty 
acid  radicle  are  involved  in  the  process.  The  chango  13  not  neces- 
sarily limited  to  one  fatty  acid  radicle  and  one  unsaturated  linkage ; 
numerous  combinations  are  possible. 
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i mailing  ■  partial  saturation  of  the  molecule  ami 
the  production  ol  ■  potyglyeero]  fat.  A  change  of 
sin  h  ■  cha  ounta  satisfactorily  for  I 

-itvisI   increase   in   molecular   weight,   density,    ami 

.  the  oil,  ai  well  as  the  decrease  in  iodine 

Ii  would  explain  why  pot\  uu-risisl  oils  have 

ntialhj   tlif  same  M]  ton  value  before 

and   after   polymerisation  and   why   the  fatty   acids 

<  II  <>  i  hi  B    i,(  lie  ii  ,,(',,11,, 

CBLO.COB        0.CO.R 

CH.OB 

i  II  mi 

CH.O.COB  OCOB 

flLoiiiii  Bt,)«CH.CH1CuH1, 


may   In    originally  present  in  the  fat  or  it  may  be 

produced  daring  polymerisation.  There  is,  indeed, 
reason  to  believe  thai  all  fata  "hen  heated  to  the 
usual  polymerisation  temperature  undergo  a  kind 
ol  dissoci  ition  with  the  liberation  of  fatty  acid,  for 
it  is  precisely  at  this  temperature,  250° — 270°  C, 
that  healed  lats  begin  to  evolve  visiblo  amounts  of 

volatile  substances.     Kronstein'a  observation  that 


CH,O.CO(CH,)4.CH.('!l    ill  , 
CH.O.COR  O.CO.R 


I'M 


' 


CHO-CO.B  O.CO.R 

CH.O.CO.fCII. ),.(([.  (1UCH, 


from  a  polymerised  oil  have  a  normal  molecular 
weight.  The  two  main  reactions  which  occur  dur- 
ing polymerisation  of  oils  according  to  this  theory 
are  (a)  the  union  of  a  carboxylic  group  of  a  fatty 
acid  with  an  unsaturated  linkage  or  series  of  un- 
saturated linkages,  and  (b)  the  condensation  of  a 
so-cnlksd  digtyceride  with  the  formation  of  a  poly- 
,  ide. 
With  regard  to  the  first  reaction,  it  is  well 
known  that  unsaturated  fatty  acids  readily  com- 
bine with  sulphuric  acid,  with  the  formation  of 
sulphuric  esters  according  to  the  following 
scheme :  — 

C„H„|   H  (   II  (CH      ,  <  OO ri- 
ll OSO  H 

<',,H1S.(  II    CH  ((  E£,)4.COOH. 

OSO..TI. 

A  similar  rem  fcion  undoubtedly  occurs  when  a 
i>ighlv  unsaturated  fatty  acid  is  heated  alone 
(r'ahrion,  Fnrben-Zeit.,  1913,  18,  2111),  for  in  this 
case,  instead  of  the  sulphuric  acid,  a  second  mole- 
cule of  the  fatty  acid  is.  involved  in  the  condensa- 
tion, an  O.C'O.B  group  taking  the  place  of  the 
0.80  II  in  the  above  scheme.  The  result  is  a 
n  duction  both  in  iodine  value  and  acid  value. 

Experimental  evidence  in  support  of  this  con- 
clusion was  obtained  by  heating  fatty  acids  from 
linseed  oil  and  palm  oil  separately  at  270°  C.  for 
<j  hours  in  the  presence  of  carbon  dioxide  and  then 
observing  the  change  in  iodine  and  acid  values  of 
the  fatty   acids.     The  results  were:  — 

Linseed  oil      Palm  oil 
fatty  acids,  fatty  acids. 
Iodine  value   /Before  polymerisation. .     200-7  55 

\  After  ..  176-9  54-5 

Acid  value      /Before  ..  1910  199 

\AfU-r  ..  ..     181-1      ..     198 

Bap,  ratal       /Before  ..  ..     1961      ..     200 

\  After  ..  ..     198-5      ..     201 

It  is  clear  from  these  figures  that  in  the  case  of  the 
lin-eedoil  fatty  acids,  a  reduction  in  iodine  value  is 
accompanied  by  a  reduction  in  acid  value,  whilst 
with  the  comparatively  saturated  acids  of  palm  oil 
there  is  no  appreciable  reduction  either  in  iodine 
value  or  acid  value.  This  is  a  fact  of  some  signifi- 
cance from  which  it  may  he  concluded  that  the 
reduction  of  acidity  e  not  due  to  anhydride  forma- 
tion, K.COOH  mK.CO^O,  but  is  correlated  with 
tho  reduction  of  iodine  value  and  brought  about  in 
the  manner  formulated   above. 

Brum  fatty  acids  are  thus  shown  to  be  capable  of 
combining  with  highly  unsaturated  linkages,  it  is 
only  reasonable  to  conclude  that  a  similar  reaction 
would  occur  between  a  fatty  acid  and  an  un- 
saturate,! gfyceride  in  the  manner  suggested  above 
in  the  6rst  stage  of  the  polymerisation  of  tatty 
oils.    The  free  fatty  acid  required  for  that  reaction 


olive  oil,  arachis  oil,  cotton  seed  oil,  etc.,  are  poly- 
merised when  distilled  is  of  interest  in  this  con- 
nection (cf.  Kraft,  Ber.,  1903,  36,  4843,  and  Bomer 
and  Baumann,  Z.  Unters.  Nahr.  Genussm.,  1920, 
40,  97,  on  tho  temperature  of  decomposition  of  fats 
when  distilled  in  a  high  vacuum). 

Jl  this  view  of  the  first  stage  in  the  polymerisation 
is  correct  the  introduction  of  free  fatty  acid  should 
accelerate  the  reduction  in  iodine  value.  On  the 
other  hand,  if  the  formation  of  free  fatty  is  re- 
tarded by  any  means,  the  reduction  in  iodino  value 
on  heating  should  also  be  retarded.  That  this 
is  actually  the  case  is  shown  by  polymerising  whale 
oil  in  the  presence  of  an  excess  of  fatty  acid  on  tho 
one  hand,  and  in  tho  presence  of  an  excess  of  gly- 
cerin  on  the  other  hand.  In  the  former  case,  the 
rate  of  reduction  of  iodine  value  was  found  to  be 
accelerated;  in  the  latter  case  retarded.  In  the 
experiments  to  demonstrate  this  fact,  a  sample  of 
crude  whale  oil  was  refined  by  means  of  caustic  soda 
and  fuller's  earth,  after  which  the  oil  was  washed 
and  dried  at  100°  C.  under  diminished  pressure. 
For  the  polymerisation,  samples  of  the  oil  were 
heated  for  8  hours  at  250° — 270°  C.  in  sealed  tubes 
in  the  presence  of  carbon  dioxide.  The  tubes  were 
heat'.'J  side  by  side  in  an  oil  batli  under  identical 
conditions.  Two  series  of  experiments  were  made, 
in  one  of  which  known  amounts  of  fatty  acid  from 
whale  oil  were  added  before  polymerising,  whilst 
in  the  other  series  glycerin  was  added  in  known 
amounts.     The  results  of  the  experiments  were:  — 

Effect  of  free  fatty  acid. 


Iodine  value. 

Before.                  After 

treatment.            treatment. 

Whale  oil  (neutral) 

121         . .         106  8 

..   +  1%  F.A. 

121         . .         100-5 

..   +  2%  F.A. 

121         . .          99-8 

..   +  3%  F.A. 

121           ..            97-0 

Effect  of  glycerin. 

Iodine  value. 

Before 

After         deduction 

treatment. 

treatment.            % 

Whale  oil  (neutral) 

121 

94-8       .  .        21-8 

..    +   1U'„  glvcerln 

110 

93-6      . .        151 

..    +   20%        ., 

101 

..       894      ..       11-0 

It  is  thus  evident  that  the  reduction  of  iodine 
value  is  accelerated  by  the  addition  of  free  fatty 
acid  and  retarded  liy  the  addition  of  glycerin. 

Passing  on  to  the  second  stage  of  the  above  theory 
of  polymerisation,  namely,  the  stage  involving  a 
condensation  of  the  glyceryl  radicle,  the  evidence  is 
i  Onvincing.  According  to  this  view  the  glycerol 
obtained  from  a  polymerised  oil  should  contain 
polyglycerol,  but  no  direct  evidence  has  yet  been 
obtained  that  this  is  the  ease.  It  is,  however,  well 
known  that  glycerides  containing  free  glyceryl 
hydroxy]  groups  (such  as  the  so-called  mono- 
giycerides)  when  heated  to  high  temperatures 
readily  undergo  change  with  elimination  of  water. 
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Thus  nionoacetin  loses  water  at  a  comparatively 
low  temperature  and  is  converted  into  polyacetin 
(diacetyldiglycide).  The  present  author  has  also 
observed  a  similar  change  with  monostearin.  If 
monostearin  is  heated  at  180°  C.  for  several  hours, 
the  amount  of  free  hydroxy!  in  the  substance  is 
considerably  reduced,  as  can  be  shown  by  deter- 
minations of  the  acetyl  value  of  the  product. 

There  is  thus  considerable  evidence  to  show  that 
the  reactions  here  formulated  may  readily  proceed 
under  the  conditions  of  polymerisation  of  fatty  oils. 

The  author  recognises,  however,  that  further  ex- 
perimental verification  of  this  theory  is  needed, 
especially  regarding  the  formation  of  a  poly- 
glycerol  fat  during  polymerisation,  before  the 
theory  can  be  accepted  without  reserve. 

The  experiments  recorded  in  this  paper  were 
undertaken  by  Mr.  L.  V.  Cocks.  P.I.C..  to  whom 
the  author's  best  thanks  are  due. 

Research  Dept., 

Lever  Bros.,  Port  Sunlight. 


NOTES  ON  THE  U.S.  GOVERNMENT  METHOD 

OF  DETERMINING  PHENOLS  IN  SHEEP 

DIPS. 

BY  K.  B.  EDWARDS,  B.SC,  AND  G.  A.  FREAK,  B.SC,  F.I.C. 

In  the  U.S.  Government  method  of  determining 
pnenols  in  sheep  dips  the  phenols  are  isolated  from 
the  acidified  dip  by  steam  distillation  and 
eventually  obtained  in  benzene  solution.*  This 
solution  is  shaken  m  a  graduated  tube  with  a  1"3 
sodium  hydroxide  solution,  and,  after  the  lapse 
of  sufficient  time  to  allow  of  complete  separation 
the  increase  in  volume  of  the  alkaline  solution  is 
measured.  Each  cubic  centimetre  increase  in 
volume  is  then  taken  as  representing  1  g  of 
phenols. 

Chapin  states*  that  with  weighed  amounts  of 
pure  phenols  the  coefficient  weight  of  phenols- 
volume  increase  of  NaOH  is  constant  for  a  given 
phenol  irrespective  of  the  amount  measured  or  of 
the  presence  or  absence  of  other  coal  tar  hydro- 
carbons in  addition  to  benzene.  In  support  of  this 
the  following  coefficients,  obtained  with  different 
weights  of  fairly  pure  cresylic  acid,"  are  "iven  •  — 
T055,  1-078,  1-079,  P076,  1070.  "         " 

„  J"  connexion  with  this  coefficient,  Chapin  says-  — 

lhis  coefficient  is  not  the  same  for  all  phenols  but 
varies  in  the  same  direction  as  the  specific  gravity 
ot  different  phenols,  though  in  greater  ratio,  accord- 
ingly varying  inversely  as  the  molecular  weights  of 
the  different  phenols  and  in  approximately  equal 
inverse  ratio.  For  the  mixtures  of  phenols 
ordinarily  occurring  m  commercial  cresvlic  acid, 
and  in  the  grades  of  coal  tar  creosote  oils  commonlv 
used  for  making  dips,  the  average  coefficient  proved 
to  be  unity  as  nearly  as  could  be  determined  "  He 
gives,  however,  no  figures  obtained  with  com- 
mercial creosote  oils  or  cresylic  acids,  and,  in  view 
ot  the  fact  that  the  commercial  products  vary  to  a 
great  extent,  it  is  important  to  know  whether  the 
variation  exhibited  by  the  coefficient  is  large  or 
sufficiently  small  to  be  neglected. 


Phenol. 


Phenol.. 
o-Cresol 
m-Cresol 
p-Cresol 


Table  1. 
Coefficient      Weight  of  phenols 

Increase  in  vol.  of  NaOH ' 


1-081 
1-058 
0-995 
0-971 


II. 


1-075 
1-064 
0-990 
0-980 


Mean. 


1078 
1-061 

0-992 
0-975 


Apparent  % 
phenols  tak- 
ing coeffi- 
cient as  1. 
92-7 
94-2 
100-7 
102-5 


This  point  has  therefore  been  investigated  with 
I  --nits  as  shown  in  Table  1.     These  tests  and  those 

*  "  The  analysis  of  coal-tar  creosote  and  cresylic  acid  sheep  dips." 
R.  M.  Chapin.  Bulletin  107,  Bureau  of  Animal  Industry  U.S.  Dept. 
of  A-rri-,,  1908. 


on  purified  cresylic  acid,  to  be  described  later,  were 
carried  out  in  the  prescribed  apparatus,  using  10  g. 
of  the  pure  phenol  in  60  c.c.  of  benzene. 

These  figures  show  clearly  that  the  nature  of  the 
phenol  is  all-important,  ordinary  phenol  showing 
an  excess  of  8%  and  p-cresol  a  deficiency  of  2'5%. 
The  various  xylenols  were  not  available  for  test  at 
this  time,  but  results  of  tests  made  by  one  of  us 
some  nine  years  ago  with  pure  xylenols  indicated 
that  the  increase  in  the  molecular  weight  would 
result  in  still  further  discrepancy.  This  is  con- 
firmed by  the  results  obtained  with  different  frac- 
tions of  purified  cresylic  acid.  Commercial 
cresylic  acid  was  purified  by  dissolving  it  in 
an  excess  of  sodium  hydroxide  solution,  dis- 
tilling with  steam  in  order  to  remove  neutral  oils 
and  bases,  and  recovering  the  phenols  by  treatment 
with  acid.  These  phenols  were  then  divided  into 
fractions  by  distillation  from  a  flask  fitted  with  a 
lour-bulb  Young  fractionating  column.  In  addi- 
tion, a  portion  of  the  acid  was  completely  distilled 
until  decomposition  commenced  in  the  flask,  the 
product  being  designated  below  as  "  complete 
mixed  distillate." 

Table  2  shows  the  results  obtained  :  — 


Table  2. 


Fraction. 

Below  195°  C 

195°-197° 

197°-200° 

200°-205° 

205°-215° 

215°-225° 

225°-235° 

235°-250° 

Above  250°  (to  about  300') 

Complotc  mixed  distillate 


Apparent    °/9   of 

Coefficient,  phenols  (coefficient  1 ). 

1052  95-0 

1042  90-0 

1-026  97-5 

1-015  98-5 

0990  101-0 

0-948  105-5 

0-922  108-5 

0-900  111-5 

0-851  117-5 

0-985  101-5 


Comparison  of  Table  2  with  Table  1  shows  that 
the  cresylic  acid  fractions  behave  in  a  manner 
analogous  to  the  isolated  phenols,  i.e.,  the  co- 
efficient is  less  for  the  higher-boiling  compounds. 

It  is  therefore  obvious  that  the  method  is  open  to 
serious  objection,  inasmuch  as  a  low-boiling  acid, 
which  will  contain  a  large  proportion  of  phenol  and 
o-cresol,  may  yield  results  considerably  below  the 
truth. 

It  may  be  contended  that  an  error  of  about  5%  is 
not  a  serious  one  in  a  method  designed  to  estimate 
cresylic  acid  in  sheep  dips  containing,  say,  20%  of 
phenols.  Unfortunately,  however,  this  United 
States  Government  method  has  been  recommended 
as  the  standard  test  in  evaluating  cresylic  creosotes, 
and  cresylic  acids  bought  for  sheep  dip  and  dis- 
infectant purposes,  and  American  buyers  appear  in- 
variably to  test  material  by  this  process.  Cresylic 
acid  for  the  American  market  is  almost  invariably 
supplied  to  a  specification  as  to  percentage  and 
boiling  points,  and  in  our  experience  the  specifica- 
tions usually  indicate  a  demand  for  cresylic  acid 
having  a  large  percentage  of  o-cresol.  It  will  be 
seen  from  the  above  figures  that  when  such  an  acid 
is  supplied  the  method  of  testing  must  show  the 
purity  as  being  4 — 6%  below  the  true  content  of 
phenols;  such  a  difference  on  a  very  large  shipment 
represents  a  considerable  sum  of  money.  The 
authors  have  in  mind  a  specification  which  de- 
manded that  60 — 70%  of  the  cresvlic  acid  supplied 
should  boil  between  185°  and  195°  C.  This  specifica- 
tion invariably  was  the  cause  of  claims  for  impurity 
to  a  very  large  sum,  inasmuch  as  acids  containing 
97%  of  cresols  showed  92%,  according  to  this  test. 
It  should  also  be  noted  that  the  test  is  only  de- 
signed for  dealing  with  phenols  boiling  between 
185°  and  250°,  inasmuch  as  the  phenols  have  to  be 
steam  distilled,  and  phenols  boiling  above  250°  are 
extremely  difficult  to  volatilise  with  steam.  The 
British  test  upon  which  creosote  oils  are  evaluated 
does  not  make  any  such  distinction,  and  phenols  are 
usually  estimated  by  removal  from  the  oil  with 
caustic  soda  solution  of  sp.  gr.  1'10.    There  are  many 
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creosotes  produced  to-day  in  which  a  considerable 
proportion  of  the  phenol  content  boils  above  250° 
0.,  and  such  creosotes  aro  likely  to  increase  in 
number,  owing  to  the  various  forms  of  low-tem- 
perature  carbonisation   employed.     Such   creosote 

oils  will  show   extremely  errata    results  when  tested 

by  the  A rican  method  as  compared  with  the  usual 

method  adopted  in  this  country,  and  the  American 

specification  nill  shut  out  any  creosote  containing  a 
proportion  of  theso  valuable  disinfectant  sub- 
stani 

It  will  be  clear  from  the  figures  given  in  this 
paper  that  phenols  boiling  above  250°  C.  show  a 
oonsidcr.il.lv  higher  degree  of  purity  than  is 
actually  present.  Against  this,  however,  must  be 
I  tM  tact  that  BUCfa  phenols  will  not  volatilise 
with  steam  within  the  limits  for  practical  estima- 
tion. There  are,  therefore,  two  balancing  factors 
which  will  tend  to  produce  results  which  in  isolated 
cases  may  be  somewhere  near  the  truth  but  are  by 
no  means  to  be  relied  upon. 

There    is    at    present    a    very   great    need    for    a 
simple  an  I  test  for  the  determination  of 

the  purity  <>t  cresylic  acids.  The  standard  method 
of  the  text-books,  namely,  extraction  by  ether  or 
petroleum  spirit  from  an  alkaline  solution,  is  by 
no  means  reliable  in  the  presence  of  very  high- 
boiling  phenols  or  in  the  presence  of  relatively 
largo  es  of  bases  which  are  apt  to  vola- 

tilise in  the  removal  of  the  solvent.  In  our  ex- 
perience the  percentage  figures  attached  to  cresylic 
acid  obtainable  in  the  open  market  are  purely 
nominal,  there  being  extremely  Few  makes  of 
cresylic  acid  which  can  l>o  relied  upon  to  be  of  98% 
purity,  although  practically  all  pale  cresylic  acid  is 
sold  as  97 — 09%.  A  97%  acid  is  difficult  to  obtain 
in  actual  practice  except  at  a  greatly  enhanced 
price,  and  very  many  of  the  6o-calIed  97 — 99% 
Oresylie  acids  contain  not  more  than  94%  of  pure 
phenols.  A  recent  sample  of  white  "  99%  cresylic 
examined  by  the  authors  contained  less  than 
97%  of  the  pure  phenols. 

The  Cooper  Technical  Bureau, 
47,  Russell  Square,  London. 


THE  DISTRIBUTION  OF  ENZYMES  AND 
PROTEINS  IN  THE  ENDOSPERM  OF  THE 
WHEAT  BERRY. 

BY  F.  J.    MARTIN,   M.A. 

In  the  separation  of  flour  by  the  process  of 
gradual  reduction,  now  in  general  use  in  the 
milling  industry,  different  parts  of  the  wheat  berry 
tend  to  segregate  at  various  points  of  the  mill;  it 
is  therefore  of  great  interest  and  importance  to 
the  miller  to  know  how  far  and  in  what  manner  the 
proteins  and  enzymes  that  occur  in  the  wheat  berry 
are  liable  to  vary. 

Jago  ("  Technology  of  Bread-making,"  p.  371) 
describes  a  method  by  which  the  uneven  distribution 
of  the  protein  in  the  wheat  berry  may  be  demon- 
strated qualitatively.  The  starch  is  removed 
from  a  cross-section  of  the  grain,  which  is  then 
stained  with  Millon's  reagent;  the  gradual  concen- 
tration of  the  gluten  in  the  endosperm  as  the  cortex 
is  approached  is  evidence  1  by  the  vivid  coloration 
of  the  protein  fibrils.  Richardson  (ibid., p. 351), who 
made  a  very  complete  examination  of  the  mill  pro- 
ducts from  various  mills,  shows  in  his  analyses  that 
there  is  a  very  wide  variation  in  the  gluten  content 
of  (lours  produced  at  various  parts  of  the  mill. 
As  experience  does  not  show  that  the  flour  from  the 
tail  of  the  mill  is  of  much  greater  "  strength  "  than 
flour  from  the  other  reductions,  an  examination  of 
the  milling  products,  representing  flour  from 
different  parts  of  the  endosperm,  was  carried  out. 

The  work  recorded  in  this  paper  was  carried  out 
to  investigate  the  nature  and  extent  of  the  varia- 
tions, if  any,  in  the  flour  from  different  parts  of 


the  wheat  berry  with  respect  to  enzymic  activity 
anl  quantity  and  quality  of  gluten. 

In  order  to  avoid  any  segregation  effects  duo  to 

the  nulling  of  a  mixture  of  wheats,  a  single  wheat, 
Barusso  Plate,  was  milled  for  tins  experiment. 
Samples  of  Hour  were  taken  as  follows:  — 

(a)  Reduction  Hours:  — 

(1)  From  ABC  reductions,  corresponding  to 

the  central  portion  of  the  grain. 

(2)  From  DEG   reductions  corresponding  to 
a  region  exterior  to  the  central  portion. 

(3)  From   K   reductions   corresponding  to   a 
layer  nearer  the  cortex  than  DEG. 

( I)  From    MN    reductions   corresponding   to 
the  region  nearest  the  cortex. 

(b)  Break  flours:  — 

(1)  From  BMj,  a  flour  from  the  central  por- 
tions of  the  grain. 

(2)  From  Br4,  a  flour  having  its  origin  near 
the  cortex. 

(c)  Straight  grade  flour — representing  the  entire 
endosperm. 

Enzymic  activity  and  quantity  of  gluten. — The 

germ  is  always  regarded  as  the  seat  of  enzymic 
iv,  but  since  in  the  process  of  modern  milling 
the  germ  is  practically  all  eliminated  and  collected 
separately,  an  examination  of  the  various  flours  was 
made  to  see  how  far  the  endosperm  was  hoino- 
irds  diastatic  strength.  The  enzymic 
activity  was  measured  as  suggested  by  'Wood  (J. 
Agric.  Sci.,  1907,  2,  139)  by  the  amount  of  gas  the 
Hour  was  capable  of  producing  in  24  hours  when 
fermented  with  yeast.  A  dough  was  made  up  of 
10  g.  of  flour  and  5  g.  of  water,  with  1'2%  of  salt 
and  1'0%  of  yeast;  the  temperature  was  maintained 
at  29°  C.  and  the  carbon  dioxide  collected  for  24 
hours.     The  results  are  given  in  Table  1. 

Tho  gluten  in  all  the  samples  was  estimated  by 
first  washing  away  the  starch  and  then  weighing 
both  while  wet  and  after  drying  at  100°  C. 


a3 
a  4 
bl 

1)2 


It  will  be  seen  that  the  enzymic  activity  of  the 
flour  increased  from  the  centre  to  the  exterior  oi 
the  endosperm,  the  variation  being  represented  by 
58  c.c.  and  122  c.c.  in  the  extreme  cases. 

The  quantity  of  gluten  is  least  in  the  centre  of 
the  grain  and  increases  towards  the  exterior  of  the 
endosperm.  In  the  caBe  examined  tho  extremes 
stated  as  dry  gluten  were  13'8%  and  216%  re- 
spectively. 

Quality  of  ijluten. — The  rather  large  difference  in 
the  amounts  of  gluten  present  in  the  various  flours 
examined  suggested  that  theso  differences  would  be 
reflected  in  the  baking  tests;  but  previous  ex- 
perience had  not  borne  this  out.  It  was  therefore 
thought  that  the  quality  of  the  gluten  from  the 
various  parts  of  the  grain  might  vary.  In  hand- 
ling the  glutens  separate  1  by  washing  it  was 
noticed  that  the  gluten  removed  from  the  flour  ob- 
tained from  the  centre  of  the  grain  was  of  a  more 
elastic  and  rubber-like  consistency  than  that  from 
the  flour  from  near  the  cortex,  the  differences  in 
characteristics  between  the  extremes  being  very 
marked. 

In  order  to  test  the  gas-retaining  capacity  of  the 
gluten  from  various  parts  of  the  wheat  berry  the 


Table  1. 

>unt  of  CO, 

Wet  gluten. 

Dry  gluten 

in  c.c. 

% 

% 

85 

40  0 

13-8 

68 

40-5 

159 

115 

50-2 

17-4 

122 

53-ti 

179 

58 

45-4 

159 

83 

63-5 

216 

88 

453 

15-0 

328  T 


MARTIN.— ENZYMES  AND  PROTEINS  IN  THE  WHEAT  BERRY. 


(Dec.  15.  1920. 


flours  from  the  different  points  of  the  mill  were 
mixed  with  a  calculated  amount  of  wheat  starch 
so  that  each  mixture  of  flour  and  wheat  starch  con- 
tained the  same  amount  of  gluten.  Doughs  were 
made  up  of  flour  and  wheat  starch  20  g.,  water 
11  g.,  salt  1-2%,  yeast  T0%,  and  fermented  at  29° 
C.  in  graduated  cylinders,  the  carbon  dioxide 
generated  being  collected  over  brine.  The  volumes 
of  the  doughs  and  the  gas  generated  were  read  at 
frequent  intervals.  Curves  constructed  from  these 
figures  gave  the  gas-retaining  power  of  the  gluten 
(Martin  J.,  1920,  146  t).  The  gluten  of  the  flour 
from  the  ABC  reductions  (al)  showed  the 
greatest  capacity  for  gas-retaining,  and  for  the  pur- 
pose of  this  paper  the  gas-retaining  power  of  this 
gluten  is  taken  as  100  and  the  other  glutens  re- 
ferred to  this  standard;  the  results  are  given  in 
Table  2. 

Gas-retaining  capacity  of  the  flours. — The  gas- 
retaining  capacity  of  the  flour  was  calculated  by 
multiplying  the  percentage  of  gluten  in  the  flour  by 
the  gas-retaining  capacity  of  the  gluten  ;  the  results 
are  also  given  in  Table  2. 


Table  2. 


gas-retaining  capacity  of  80  when  referred  to  the 
standard  used  for  the  Barusso  Plate,  so  that  the 
gas-retaining  powers  of  the  mixtures,  by  calcula- 
tion, were  as  shown  in  Table  3.  The  gas-producing 
capacity  of  the  English  flour  was  253  c.c.  when  esti- 
mated under  the  same  conditions  as  the  Barusso 
Plate  flour.  The  calculated  diastatic  capacities  of 
the  mixed  flours  are  also  given  in  Table  3.  The 
addition  of  a  percentage  of  another  flour  had  the 
effect  of  reducing  proportionally  any  differences 
originally  present  in  the  Barusso  flours,  but  this 
could  not  be  avoided. 

The  loaves  were  baked  on  tile  short  straight 
dough  process,  the  fermentation  in  the  troughs 
lasting  four  hours.  Sufficient  flour  was  included  in 
each  trial  to  make  ten  "  cottage  "  and  two  "  tin  " 
loaves.  Bakers  marks  were  awarded  by  Mr.  A.  E. 
Humphries,  under  whose  supervision  these  trials 
were  made  (Table  3).  It  will  be  seen  that  the 
different  batches  were  so  alike  with  respect  to 
"  strength  "  that  they  were  awarded  the  same 
mark. 


Flour. 


al  .. 
a2  .. 
a3  .. 
a4  .. 
bl  .. 
1)2  .. 


Relative 

Flour  50», 

gas-retaining 

Ga3-retaining 

English 

capacity  of 

Drv  gluten. 

capacity  of 

and  50% 

gluten. 

% 

flour. 

as  below. 

1-00 

138 

13-8 

al  .. 

0-93 

15'9 

14-8 

a2  .. 

0-86 

17-4 

14-9 

a3  .. 

0-77 

17-9 

13'8 

a  4 

0-86 

159 

13-7 

bl  .. 

064 

21-6 

138 

b2  .. 

0  90 

15C 

14-0 

c      .. 

Table 

3. 

Calculated 

Calculated 

as-producing 

gas-retaining 

power  of 

power  of 

Bakei  s  mail* 

mixed  flour 

ru'xed  flour. 

in  c.c. 

169 

10  9 

82 

173 

11-4 

82 

184 

11-5 

82 

Iti.s 

109 

82 

15L1 

10-9 

82 

168 

10-9 

82 

171 

no 

82 

There  is  thus  a  considerable  difference  in  the  gas- 
retaining  capacity  of  the  gluten  from  different 
parts  of  the  wheat  berry,  the  better  qualities  of 
gluten  being  found  in  flour  from  the  central  por- 
tions of  the  endosperm,  but  the  variations  in  the 
quantity  of  the  gluten,  which  increases  from  the  in- 
terior to  the  exterior  of  the  endosperm,  are  prac- 
tically counterbalanced  by  the  variations  in  the 
quality  of  the  gluten,  which  progressively  deterior- 
ates from  the  centre  to  the  outer  parts  of  the  endo- 
sperm, and  flour  of  a  more  or  less  uniform 
"  strength  "  is  produced.  The  flours  from  DEG 
and  K  reductions  (a2  and  a3),  however,  appear  to 
be  slightly  stronger  than  the  others. 

Confirmatory  trials. — The  results  of  the  above 
tests  were  confirmed  by  baking  trials.  It  was  not 
thought  advisable  to  bake  the  Barusso  Plate  flours 
by  themselves  on  account  of  their  low  gas-producmg 
capacity  and  high  gluten  content.  Each  sample  of 
flour  was  therefore  mixed  with  an  equal  weight  of 
flour  from  English  wheat,  of  high  diastatic  capacity 
and  low  gluten  content.     The  English  flour  had  a 


Summary. — (1)  The  distribution  of  the  enzymes 
and  proteins  in  the  wheat  berry  has  been  investi- 
gated. It  has  been  found  that  the  enzymie 
activity,  as  shown  by  the  evolution  of  carbon  di- 
oxide on  fermentation,  increases  progressively 
from  the  interior  to  the  exterior  of  the  endosperm 

(2)  The  quantity  of  gluten  increases  in  the  same 
manner. 

(3)  The  quality  of  the  gluten  varies  considerably, 
being  good  in  flour  from  the  interior  of  the  endo- 
sperm and  deteriorating  progressively  in  flour  from 
regions  approaching  the  cortex. 

(4)  The  effect  of  the  combination  of  the  increasing 
quantity  with  decreasing  quality  of  gluten  tends  to 
produce  flours  of  a  common  "  strength  "  from 
various  parts  of  the  wheat  berry. 

In  conclusion,  the  author  wishes  to  express  his 
thanks  to  Mr.  A.  E.  Humphries  for  permission  to 
make  use  of  figures  obtained  while  working  at 
Coxes  Lock  Milling  Co.,  Weybridge. 

Wellcome  Tropical  Research  Laboratories, 
Khartoum. 
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rtment  ol  Coal  Gas  and  Fuel  [nduatrii 
I  Diversity,  Leeds.) 

Complete  tests  of  the  thermal  efficiency  of  boilers, 
furnaces,  and  similar  appliances  generally  involve  •> 
oi   laborious  calculations  intended  to  deter- 
mine :  — 

(\)  Tin'  ratio  of  the  amount  of  air  supplied 
fur  combustion  to  the  minimum  amount  ot  air 
theoretically  required  for  complete  combustion, 
.mil 

rhe  ratio  of  the  amount  of  heat   in  the 
tine  ^;w<  to  the  amount  of  heat   liberated 
by  the  combustion  of  the  fuel. 

It   these  calculations  can  be  generalised   in  such 

■  « ,o   that  the  results  mat    be  represented  on  a 

ii  of  co-ordinates,  the  determinations  may  be 

I  rapidly  from  the  smallest  possible  number 

\perimental  data. 

omhust  ion  with  excess  of  air  of  any  fuel  con- 
taining only  carbon,  hydrogen,  oxygen,  and  nitro- 
gen 111. iv  usually  ho  regarded  as  producing  flue  gases 
composed  of  a  mixture  of  carbon  dioxide,  water 
rapour,  oxygen,  and  nitrogen.  In  the  usual  pro- 
cesses of  gas  analysis  water  is  eliminated  and  the 
composition  of  the  dry  gas  obtained.  The  ratio  of 
the  volume  of  water  vapour  in  the  flue  gases  to  the 
volume  of  carbon  dioxide  is  equal  to  half  the  ratio 
of  hydrogen  atoms  to  carbon  atoms  in  the  fuel. 

The  i  (imposition  of  the  dry  flue  gases  may  be  com- 
pletely defined  by  a  statement  of  tbe  percentages  of 
any  two  of   the  dry  constituents  (say  oxygen   and 
n  dioxide),  the  percentage  of  the  third  (in  this 
itrogen)  being  obtained,  if  required,  by  differ- 
ence.    These  quantities  may   be  calculated   for  the 
combustion  of  any  given  fuel  with  any  given  per- 
01   air    by   constructing   a    chemical 
on.       Thus  there  are  four  variable  quanti- 
— 

P  =  Perrentage  of  oxygen  in  the  dry  flue  gases. 
Q=Percentage  of  carbon  dioxide  in  the  dry  flue 

Extra  air,  expressed  as  a  percentage  of  the 
minimum  quantity  of  air  theoretically  re- 
quired for  complete  combustion. 

\  quantity  depending  on  and  to  be  calculated 
from  the  composition  of  a  fuel,  and  which  is 
the  same  for  those  fuels  (and  no  others) 
which,  wlien  burnt  with  a  given  percentage 
of  extra  air,  give  flue  gases  of  the  same  dry 

composition, 

and  from  any  given  values  of  n  and  x  it  i-  possible 

to  construct  ■  chemical   equation,  and   from  it  to 

date  corresponding  values  of  P  and  (.). 

Suppose  that  the  values  of  P  and  Q  calculated  for 

a  number  ol   values  of   n   and  x  are    plotted    on     i 

Dgular  co-ordinates,   and  that  lines 

are  drawn   through   all    points  obtained   from   the 

same  value  of  n,  and  another  series  of  lines  through 

all  points  obtained  from  the  same  values  of  x.    The 


two  series  of  lines  thus  drawn  will  be  an 

irregular  grid  superimposed  on  the  original  rectan- 
gular grid.  This  double  grid  constitutes  the  basis 
of  the  "  graphical  method  "  to  be  desoribed  in  tin- 
paper,  n  will  !>e  seen  that  for  any  point  on  the 
diagram  the  four  quantities,  p,  Q,  »,  and  i  may  be 
read  off  at  om  e  on  the  two  grids.  M  ireover,  any 
two  of  the  'our  quantities  are  sufficient  to  define  a 

point    on    the    diagram    from    which    the    other    two 

quantities  may  be  obtai I  at  once  by  inspection. 

Tbe  commonest  use  of  the  diagram  for  industrial 
purposes  is  the  following:-  The  "  fuel  fax  tor  "  (n) 
being  known  from   the  composition  of  the  fuel,   the 

only    observation    required    is    the    percentage   of 

carbon  dioxide  m  the  dry  flue  gases  m  order  to 
obtain  accurately  from  the  diagram  the  percentage 
of  oxygen  in  the  dry  flue  gases  and  the  percent 
of  extra  air.  Moreover,  if  the  composition  of  the 
fuel  is  not  known,  the  value  of  n  can  be  found  from 
the  diagram  by  a  single  determination  of  carbon 
dioxide  and  oxygen  in  the  dry  flue  gases. 

The  calculation  of  the  co-ordinates  of  multitud 
of  points  from  a  corresponding  number  of  cheniie.il 
equations  (as  supposed  in  the  preceding  paragraphs) 
is  not  actually  required  in  practice.  The  chemical 
equation  representing  the  combustion  of  C„H<,  with 
C  of  extra  air  containing  A  ° '  of  oxygen  is  the  fol- 
lowing :  — 

Cl,H<,  +  (a+6/4)!O,  +  (100/A-l)N,;-r 

0-01x(a-r-6/4)JO2  +  (l00/A-l)  N,}  = 

a  CO.4-6/2  H,O+0-01z(a-(-6/4)  02  + 

(1  +  0-Olx)  (o  +  6/4)  (100/A-  1)  N. 
From  this  it  is  seen  that 


a-(-0-01x(a-|-&/4)-|-(l  +  0-01x)(a  f&/4)  (100/A- 1) 

volumes  of  dry  flue  gases  contain  a  volumes  of  CO, 
end  0-01x  (a  +  6/4)  volumes  of  O., 

Then  percentage  of  oxygen  =  P  = 

x  (l  +  6/4o) 

~l  +  0-(Hx(l-f6/4<7)+(l  +  0-01x)  (l+6/4a)  (100/A  -  1) 
and  percentage  of  carbon  dioxide  =  Q  = 

; 100 

l-r-0-01x(l  +  6/4a)  +  (l-|-0-01x)(l  +  6/4a) (100/A -1) 

Since  the  values  of  P  and  Q  for  a  given  value  of 

'    x  depend  only  on  the  ratio  bja,  we  may  accept  this 

i    ratio  as  fulfilling  the  function  of  the  quantity  n 

mentioned    above.        Hence    we    may    put    n  =  o/a. 

Then  if  A  =  21'0,  from  these  two  expressions,  by  the 

elimination  of  x  .the  following  general  equation  for 

the  "  fuel  lines  "  is  obtained:  — 

P  +  (l-f0-1975n)Q  =  21-0 

which  is  the  general  equation  of  a  series  of  straight 
lines  (one  for  every  value  of  n),  all  of  which  pass 
through  the  point  (21,01. 

Tly  the  elimination  of  n  from  the  same 
expressions,  the  following  general  equation  for  the 
"extra  air  lines  "  is  obtained:  — 

(37G/X  + 4-7G)P  +  Q  =  100 

which  is  the  general  equation  of  a  series  of  straight 
lines  (one  for  every  value  of  x),  all  of  which  pass 
through  tho  point  (0.100). 

These  results,  shown  graphically  in  the  extra  air 
diagram  (fig.  1),  are  quite  in  accord  with  the  dis- 
position of  the  lines  that  might  be  expected  from 
general   considerat  ions. 

It  should  be  noted  that  when  P  =  0  (i.e.,  com- 
plete oombustion  without  excess  of  air)  the  equation 
of  the  fuel  lines  becomes 

Q  =  21-0/(l  +  0197yn) 

thus  giving  the  percentage  of  carbon  dioxide  ob- 
tainable in  such  ideal  conditions. 


330  T 


HOWARTH.— INTERPRETATION    OF    FLUE  GAS    ANALYSES. 


[Dec.  31.  1921V 


It  has  been  shown  above  that  any  hydrocarbon 
may  be  completely  defined  for  the  present  purpose 
by  the  ratio  of  the  number  of  atoms  of  hydrogen  to 
the  number  of  atoms  of  carbon  accompanying  them, 
i.e.,  n  =  H/C.  Thus,  for  example,  n  is  1  for  benzene 
or  acetylene,  2  for  olefines,  24  for  pentane. 


Percentage  of  extra  air  (i). 
I       8 
I, 


30 


25. 


53 


20- 


0  5  10  15  20 

Percentage  of  oxygen  (P)  in  dry  flue  gases. 

The  Extra  Air  Diagram. 
Fig.  1. 

Other  methods  of  defining  hydrocarbons  (e.g.,  by 
the  gravimetric  percentage  of  one  of  the  elements, 
etc.)  may  be  used,  provided  that  the  numbers 
attached  to  the  fuel  lines  on  the  "  Extra  air  dia- 
gram "  are  amended  accordingly. 

It  is  evident  that  the  addition  to  or  removal 
from  a  fuel  of  oxygen  and  hydrogen  in  the  propor- 
tion to  form  water  will  have  no  influence  whatever 
on  the  composition  of  the  dry  flue  gases.  Thus,  to 
obtain  n  we  must  subtract  from  the  number  of 
atoms  of  hydrogen  two  atoms  of  hydrogen  for  every 
atom  of  oxygen  in  the  fuel  and  divide  the  remain- 
ing mimber  by  the  number  of  atoms  of  carbon, 
i.e.,  ji  =  (H-20)/C.  Where  a  fuel  is  rich  in 
oxygen,  the  value  of  n  thus  obtained  may  be  nega- 
tive; thus  for  carbon  monoxide  n=-2,  and  for 
carbon  dioxide  n=-4. 

The  majority  of  pure  combustibles  may  be  dealt 
with  by  the  formula  n  =  (H-20)/C.  For  example, 
n  is  2  for  alcohol  or  ether,  and  0  for  carbohydrates. 

Nitrogen  in  the  fuel  is  assumed  to  be  associated 
with  a  portion  of  the  oxygen  in  the  proportion  to 


form  air.  Thus,  for  example,  the  products  obtainable 
by  the  complete  combustion  of  CH&OcNd  without 
excess  of  air  will  have  the  same  composition  as 
those  obtainable  by  the  complete  combustion  of 
CaH(,Or_rf/376  without  excess  of  air.  This  suggests 
that  the  value  of  n  is  the  same  for  both  substances  and 
is  equal  to  {6  -2(c-<2/3-76)}  la  or,  using  chemical, 
symbols,  n=  (H  -  2O+0-532N)/C.  But  the  mini- 
mum  quantity  of  air  required  for  the  combustion  of 
a  molecule  of  CaH(,OcNrf  is  a+6/4-c/2  volumes  and 
for  the  combustion  of  a  molecule  of  CnH{,Oc  _  d /,.,,. 
is  a  +  6/4-(e-d/3'76)/2  volumes,  and  any  extra 
air  supplied  is  measured  as  a  percentage  of  one 
or  other  of  these  two  quantities  according  to  the 
formula  used  to  represent  the  combustible.  There- 
fore the  percentage  of  extra  air  given  by  the  chart 
(which  utilises  the  second  expression)  must  be  con- 
verted into  the  units  obtainable  by  actual  measurement 
(according  to  the  first  expression)  by  multiplying  by 
(a+6/4-c/2  +  d/7-52)/(a+6/4+c/2). 

In   other   words,   the   chart  readings   (x)    must   be 
increased  by  a  certain  fraction,  Sx/x,  viz., 
_&  _      d/7-52  0532ri 

~x    ~ a+6/4-c/2~    4a  +  6-2c 

or,  reverting  to  the  use  ef  chemical  symbols,  the 
correction  to  be  added  to  the  percentage  of  extra 
air.  given  by  the  chart 

_  ,  0532N 

-°x  -    4C+H-20,X 

In  the  same  way,  if  the  percentage  of  extra  air  is- 
included  in  the  data,  this  (x+Sx)  must  first  be  re- 
duced to  the  chart  readings  (x)  by  subtracting  the 
following  correction  from  the  percentage  of  extra 
air  as  given:  — 

x 0.532N  , 

0X~  4C+H-2O  +  0.532N  "  ^x+ox> 

For  many  industrial  purposes  (for  example, 
routine  tests  to  regulate  the  supply  of  secondary  air 
to  a  gas-fired  furnace)  absolute  values  of  the  extra 
air  are  not  essential,  and  relative  values  are  almost 
as  useful  in  controlling  the  approach  to  the  theo- 
retical minimum.  In  this  case  the  correction  Sa; 
need  not  be  applied,  the  figures  obtained  being  re- 
garded as  relatively  correct.  The  errors  thus  intro- 
duced become  smaller  as  the  theoretical  minimum 
of  air  is  approached.  Or  an  approximation  may  be 
made  by  using  a  simple  empirical  formula  appli- 
cable to  a  given  class  of  fuel. 

An  alternative  method  of  dealing  with  nitrogen 
is  based  on  the  fact  that  the  addition  of  nitrogen 
to  a  fuel  reduces  the  proportions  of  oxygen  and 
carbon  dioxide  in  the  flue  gases  in  the  same  pro- 
portion. Though  this  treatment  is  not  usually 
convenient  in  practice,  it  provides  an  interesting 
confirmation  of  the  arguments  used  above  and  a 
simple  method  of  verifying  the  accuracy  with  which 
the  diagram  is  drawn. 

We  may  consider  that  the  combustible  sulphur  in 
the  fuel  burns  completely  to  sulphur  dioxide. 
Atoms  of  sulphur  should  be  added  to  atoms  of 
carbon,  the  SO,  being  recorded  as  CO,  in  the  flue 
gas  analysis.  The  molecular  ratio  of  the  two  gases 
will  evidently  be  the  same  as  the  atomic  ratio  of 
the  elements.  In  practice  the  proportion  of  sul- 
phur in  the  fuel  is  usually  small,  and  the  presence/ 
of  this  element  may  be  ignored,  or  its  quantity 
assumed  to  have  a  suitable  average  value  for  all 
fuels  of  a  given  type. 

The  above  formulae  deal  with  the  atomic  composi- 
tion of  the  fuel.  It  will  be  clear  that  they  may  be 
adapted  to  suit  gravimetric  composition,  or,  in  the 
case  of  gases,  volumetric  composition.  These 
formulae  are  summarised  in  Table  I. 
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p  in  .•!  (ha  "  Extra  sir  diagram  "  above  :""l 

■  ..    r  i  ■  - 1 1 1  of  the  Hm  eorraeponding  to  n=-4 

.r ,  and  tin-  part  below  t >it-  P-axia  ('!  =  «) 

ippear  to  ba  applicable  to  ordinary  indus- 

t rial  foals. 

Tli.'  region  to  the  toft  i>f  tli.'  O-axis  m\  ..U  ea  nega- 
trra  rainsa  for  the  antra  air  and  oxygen.    fo  idently 

thil  area  coven   the   important   case  of  inc-«/,i ;»(.  /.■ 

nhore  the  negative  percentage  of  extra 

;lir  implies  a  deficiency  >'i  air  ana  the  negative  per- 

oxygen    implies    the     presence    of     an 

d<   quantity  of   iiiiroiiMini.il   combustibles. 

It  »oi-ms  possihle  tliat  this  region  might  be  utilised 

paratelv  the  fuel  factor  of  the  fuel 

burnt,    and    the    fuel     factor    of    the    combustible 

matanaJ   remaining  in   the   Bue   gases.      But  the 

ea  very  complex  when  combustion  is 

seriously  incomplete. 

my  physical  properties  of  the  dry  Hue  gases 
that  may  be  calculated  from  their  composition 
\f.j.,  density,  beat  capacity  over  any  stated  range 
,.i  temperature  •  I  I  further  series  of  lines  may  be 
drawn  on  the  "  Extra  air  diagram."  The  deter- 
mination of  carbon  dioxide  in  the  dry  Hue  gases 
may  then  be  replaced  by  a  determination  of  any 
phyaioa]  property  for  which  curves  have  been  pre- 
pared. In  practice  it  may  ho  more  convenient  to 
make  the  measurements  on  the  Hue  gases  saturated 
with  water  vapour  at  a  pre-arranged  temperature, 
this  modification  being  taken  into  account  in  the 
illation  of  the  curves  to  be  superimposed  on  the 
extra  air  diagram. 

The  author  has  no  difficulty  in  using  an  extra  air 
diagram  photographically  reduced  from  the 
pnal  large  and  complex  diagram  to  a  size  of 
about  2  in.x3J  in.  For  industrial  purposes  it  is 
suggested  that  a  diagram  about  30  in.xlS  in.  with 
many  more  lines  should  be  reproduced  by  litho- 
graphy in  a  single  colour  (to  avoid  registration 
troubles).  From  such  a  diagram,  suitably  mounted 
on  sheet  zinc,  or  three-ply  board,  any  draughts- 
man could  trace  the  lines  in  distinct  colours,  the 
tracing  heing  confined  to  that  part  of  the  diagram 
that  was  of  particular  interest  for  the  purpose  in 

The   composition    of    the    dry    flue    gases    being 

known,  either  by  actual  analysis  or  by  the  use  of 

diagram  already  described,  the  thermal  capacity 

•  •I    the    dry    flue   gases    over    any  given    range   of 

temperature   may    be    calculated    from    tho   mean 

I. cits  at  constant  pressure  of  tho  various 

ver  the  given  range. 

from  the  large  number  of  specific  heat  determina- 
■  been  made  the  calorimetric  mcasure- 
nts  up  to  1400°  C.  carried  out  by  Holborn  and 
ll.nning  may  be  selected.  Their  results  are  so 
arranged  as  to  give  for  each  gas  the  mean  specific- 
heat  .i  '  pressure  from  0°  C.  to  r°  C.  in  the 
form  of  a  linear  or  quadratic  expression  in  t.  (For 
water  vapour  100°  C.  forms  the  lower  limit.)  Since 
oxygen  and  nitrogen  have  practically  the  same 
mol-i  ular  specific  beats,  Q  and  t  are  tbe  only  data 
required  f..r  the  calculation  of  tho  heat  contained 
m  imount  of  the  dry  flue  gases.  More- 
over, trace  the  ».ight  of  carbon  burnt  in  the  forma- 
tion ..I  thii  quantity  of  dry  flue  gas  can  easily  be 
found,  the  quantity  of  heat  in  the  dry  flue  gases 
formed  during  the  comhustion  of  unit  weight  of 
carbon  may  be  obtained.  The  equation  connecting 
thi-  quantity  with  Q  and  t  is  the  general  equation 
of  the  curves  forming  the  upper  part  of  the  "  Ther- 
mal diagram  "  (fig.  2).  It  will  also  be  recognised 
that,  of  this  quantity  of  heat  per  gram  of  carbon, 
lantity  of  heat  per  gram  of  carbon  contained 
in  the  rnrtxin  dioxide  nlone  is  given  by  the  curve 
nding  to  Q  =  100. 


I    ■     lower    part    of    the    thermal    diagram    shows 

the  total  heat  (sensible  plus  latent)  contained  in 

the  water  vapour  accompanying  the  above  quantity 

of  dry  flue  gases.  For  any  given  temperature  this 
may  be  expressed  in  terms  >>i  K.  which  ia  the  ratio 
of  hydrogen  atoms  i"  carbon  atoms  in  the  fuel 
hurnt.  Evidently  the  total  heal  in  the  whole  flue 
gaaes  per  gram  of  carbon  burnt  is  the  sum  of  theso 
two    quantities    (i.S.,    for    dry    Hue    gases    and    for 

water  vapour),  and  is  obtained  by  measuring  along 
the  ordinate  corresponding  t<>  the  observed  tem- 
perature the  intercept  between  the  curvo  corre- 
sponding to  Q  (the  percentage  of  carhon  dioxide  in 
tho  dry  flue  gases)  and  that  corresponding  to  K 
(the  ratio  of  hydrogen  atoms  to  carbon  atoms  in  the 

fuel  burnt  i. 
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The  Thermal  Diuyram. 
Fig.  2. 

According  to  Holborn  and  Henning  the  mean 
specific  heats  at  constant  pressure  from  0°  C.  to 
t°  C.  (in  calories  per  gram)  are  as  follows:  — 

N„  0-2350+  0-000019J 

CO,,  0-2010  +  0-0000742t  -0-0000000184* 

H20(from  100°  C.)  0-4069  -  0-0000108*+  0-000000044t» 

Calculation  from  theso  gives  :  — 

Heat  in  dry  flue  gases  per  gram  of  carbon  burnt 

=  ( 54  -83*  +  0-00443*2)  /Q  +  0-1 89J  +  0-000228t» 

-  0-000000066(» 

from  which  the  upper  part  of  the  thermal  diagram 
may  bo  plotted.  Also  total  heat  in  water  vapour 
produced  during  the  combustion  of  1  g.  of  carbon 

=  K(445-0+0-3515«  -  0-0000159t2+0-000000033«') 
from  which  tho  lower  part  of  the  thermal  diagram 
may  be  plotted. 

The  expression  "  Theoretical  flame  temperature  " 
is  often  used  to  denote  that  temperature  at  which, 
a  fuel  is  burnt  with  tho  minimum  quantity 
of  air,  tho  heat  in  the  fluo  gases  is  equal  to  the 
heat  developed  by  the  combustion  of  tho  fuel. 
Occasionally  a  specified  fraction  of  the  heat  de- 
veloped  by   combustion   is  employed,   in   order  to 
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allow  for  radiation  losses  from  the  flame.  Evidently 
this  temperature  may  be  found  by  means  of  a 
thermal  diagram  resembling  that  already  described. 
However,  in  general  the  "  theoretical  flame  tem- 
perature "  of  industrial  fuels  lies  between  1500°  C. 
and  2500°  C. — beyond  the  scope  of  Holborn  and 
Henning's  specific  heat  determinations.  The  most 
convenient  data  to  use  are  those  collated  by  Lewis 
and  Randal]  (J.  Amer.  Chem.  Soc,  Sept.",  1912). 
who  modified  a  large  variety  of  experimental  results 
to  agree  witn  theoretical  requirements,  thus  ob- 
taining simple  formula?  likely  to  be  reasonably 
accurate  over  a  wide  range  of  temperature,  cer- 
tainly up  to  2000°  C. 

As  in  this  case  the  fuel  is  always  supposed  to 
be  burnt  with  the  theoretical  minimum  quantity  of 
air,  we  may  substitute  for  Q  the  value  given  pre- 
viously—when P  =  0,  Q  =  210/(l+0T975n),  so  that 
the  lines  in  the  upper  part  of  the  diagram  may  be 
labelled  with  values  of  n  instead  of  with  values  of 
Q.  Then,  n  and  K  being  known  from  the  analysis 
of  the  fuel,  and  the  calorific  value  of  the  fuel  per 
gram  of  carbon  being  obtained,  the  "  theoretical 
flame  temperature  "  may  be  read  from  the  diagram 
(ng.  3). 


_|     14000 


6  5  4 

The  Flame  Temperature  Diagram. 
Fig.  3. 

As  before,  the  heat  contained  in  the  carbon  dioxide 
alone  is  given  by  the  curve  corresponding  to  n=  -4. 

According  to  Lewis  and  Randall  the  specific  heats 
at  constant  pressure  at  T°  C.  absolute  (in  calories 
per  g.-mol.)  are  as  follows:  — 

Nt  and  Os     6-5  +  0-0010T 

C02  7-0  +  0-0071T-0-00000186T2 

H20         8-81-0-0019T+0-00000222T3 

Calculation  from  these  gives  :  — 

Heat  in  dry  flue  gases  per  gram  of  carbon  burnt 

=  n( 0-53 U  +  0-0000392*2)  +  2-854* + 0-0004 1 1 1-  - 

0-000000052<» 


from  which  the  upper  part  of  the  flame  tempera- 
ture diagram  may  be  plotted. 

Also  total  heat  in  water  vapour  produced  during 
the  combustion  of  1  g.  of  carbon 

=  K(  445-0  +  0-3523*  -  000001458«2  +  0-0000000308t3) 

from  which  the  lower  part  of  the  flame  temperature 
diagram  may  be  plotted. 


Table  I. 

SUMMARISED    FORMULAE. 
From  atomic  composition. 
n  =  (H-2O  +  0-532N)/(C  +  S) 
<5x/z=53-2N/{4(C  +  S)  +  H-2  0}  % 
K  =  H/C 

From  gravimetric  composition. 
n  =  (4H-JO  +  0-152N)/(JC  +  JS) 
&r/*=15-2N/{4(iC  +  iS)  +  4H— JO}% 
K=12H/C 

From  volumetric  composition  of  gases.  * 

n  =  [6C3Hs+4{CH4HC02  +  02)}  +  2(H2S  +  H2-CO)  + 
l-0G4N2]/(3CoH6+CH4-rCO  +  CO2  +  H2S) 

c5.r/.c  =  53-2N2/(9CaH6+4CH4+3H2S+CO  +  H2-202)% 

K  =  (6CSH6+4CH1+2H2+2H2S)/(3CSH6+CH1-|- 

CO  +  C02. 

Approximations  (subject  to  amendment). 

For  coals  (gravimetric  composition). 

<5x/x  =  sN%  but  is  practically  always  negligible. 

For  industrial  gases  over    400  B.Th.U.   (gross)  per 
cub.  ft. 

dx/x  =  {Z00  x  N2)/(2  x  cal.val.)% 

(from  volumetric  composition). 

For  industrial  gases   under  400  B.Th.U.  (gross)  per 
cub.  ft. 

t5x/z  =  (700xN2)/(4xcal.  val.)% 

(from  volumetric  composition) 


Table  II. 

Values  of  n,  Sxjx  and  K  for  various  solid  industrial 
fuels. 


Lignite 

S.  Yorks. 

S.  Wales 

S.  Wales 

S.  Wales 

Gas 

bitumin- 

bitumin- 

steam . 

anthra- 

coke. 

ous. 

ous. 

cite. 

c  .. 

59-5 

75-9 

791 

87-6 

90-4 

87-2 

H  .. 

60 

6-2 

4-5 

4-1 

3-3 

1.2 

O   .. 

27-3 

9-3 

6-8 

1-2 

2-5 

2-3 

N  .. 

0-5 

1-3 

10 

2-8 

0-9 

0-8 

s    .. 

1-5 

2-8 

0-9 

0-8 

0-9 

1-2 

Ash. 

5-2 

liiiin 

5-5 

7-7 

3-5 

2-0 

7-3 

1110-11 

Klil-d 

1000 

100-0 

lUO-0 

n    . . 

0-5i 

0-113 

0-56 

0-55 

0-40 

01:1 

fSxlx. 
IN/8. 

008% 

0-17% 

013% 

0-32% 

010% 

0-10% 

0-06% 

0-16% 

013% 

0-35% 

0-11% 

0-10% 

K  .. 

1-21 

0-82 

0-68 

0-56 

(111 

0-17 

*  C3H„  is  the  assumed  average  composition  of  the  unsaturated 
hydrocarbons. 
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Tadlb  III. 
Vidua  "I  n,  Sx/x,  and  K  for  various  gaseous  industrial  fuels. 


American 

Coal  gaa. 

Coal  gaa. 

lvl»nzoll»ed 

PrciK'nt 

1. Iii- 

Pro*lN 

M..U-I 

Blast 

art  i.r.  1 tot 

Iiori/' 

■im-.iI 

coke-  ti\, n 

day  town's 

water  gaa. 

gaa  tiMtii- 

gaa. 

furnace  gaa. 

water  gaa. 

retorts. 

r.  totta. 

gu. 

gaa. 

mlaonj  coal 

— no  -' 

%»• 

713 

02s 

687 

620 

480 

31S 

IM 

1  11 

lot) 

per  i-    ft. 

, 

3.0 

25 

2-5 

1-6 

40 

4-5 

10 

170 

100 

.. 

55 

10-0 

«-6 

12il 

430 

110 

300 

35 

3-5 

20 

10 



__ 

330 

27  cl 

250 

280 

0-5 

20 

30 

, 

.. 

30-5 

490 

....  ii 

340 

480 

100 

240 

10 

1    1 

0-5 

B  , 

0-5 

10 

— 



«••& 

rxj 

4-5 

200 

40 

580 

1,  . ,, 

, 

liHIII 



Id.i  ii 

llHI.I 

100-0 

1 

■ 

i  ra 

4  55 

412 

515 

3-48 

0-21 

0S7 

0-58 

-0-88 

rox.t 

1-47% 

1  19% 

6-44% 

85-5 

: ,. 

101-5% 

l  u    , 

8  1-"',. 

0-25% 

■J  22 '\, 

05-5% 

61-8% 

V, 

K 

at 

4-SS 

4  (JO 

6-55 

3-96 

204 

0-88 

052 

005 

•  i', II,  Li  tin-  assumed  average  composition  o(  the  unsaturated  hydrocarbons. 


t  Using  the  formula;  given  in  Table  I. 


Discussion. 

Hi  D80N  pointed  out  that  the  quality  of  fuel 

was  nq    variable  even   throughout  the  same  eon- 

aignment.    ami    expressed     a    doubt    as    to    the 

ability  of  the  method  to  ordinary  works  con- 

The    Chairman    asked    if    the   method    could    be 

•  1   to  the  ordinary   fuel   analysis  results  ex- 

as  volatile  matter  etc. 

M       Pi  ii"s   said  that   it   was  most  important  in 

practice    not    to   rely    entirely   on   the   per- 

■  iiii.iL'-    "f  carbon  dioxide  in  the  Hue  gas.     Unless 

monoxide    was    estimated    the    deductions 

mad.-  only  from  the  dioxide  figure  might  be  very 

misleading. 

■      hi  said   that   the  present  scheme  was  a 

advance  on  the  work  of  Bnnte,  who  had  had 

-trin  t   a   separate  table  for  each  fuel.     The 

author's  graphs  were  applicable  to  practically   all 

fn.!-  and  resulted   in  an  enormous  saving  of  time 

and  trouble  when  it  was  necessary  to  calculate  flue 

">  terms  of  heat  loss,  excess  of  air, 

temperature. 

\t  thou,  m  reply,  pointed  out  that  the  values 

of  /i  for  nil  the  coals  given   in  Table  II..   ranging 

anthracite,    lay  between  0'C3  and 

■  presenting  a  difference  of  only  about  0'5  in 

tin    CO,    percentage,    and    that    the   much   smaller 

it.il    variations    in   quality   could    usually   be 

ignored    The  I  ■  > «i\  ersion  of  fuel  analyses  from  terms 

oJ  volatile  matter  etc.   into  ultimate  analyses  was 

quite  a  different  problem  and  was  not  touched  on 

in  the  present  paper. 
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I  HI    APPLICATION  TO  INDUSTRY  OP 
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A. IX. 


I'NTKH,    II. SC. 

Introduction, 

Dg  out  the  work  now   under  report,  the 

l~r.iti.in    between    business,    technology 

and    ri-#ann   m   maintained.      For  publication   it 

has  been  thought  desirable  to  divide  the  report  into 

rch,    and    the    applica- 
tion    of     the      results     of     this     research.        The 


portion  dealing  with  research  carried  out  at  tli<> 
Research  Department,  Woolwich,  has  been  pub- 
lished in  the  Journal  of  the  Chemical  Society  and 
in  this  Journal  by  Drs.  Gibson  and  Musson,  Messrs. 
McCall,  Spencer  and  Barrett,  and  Miss  Jacobs; 
tho  second  portion  forms  the  subject  of  this  paper. 

In  the  chemical  industries  employing  cellulose 
as  their  fundamental  raw  material  the  systematic 
scientific  attention  given  to  the  physical  properties 
of  the  cellulose  and  the  relation  of  these  to  the 
physical  properties  of  its  derivatives  required  for 
producing  the  ultimate  finished  product  was,  until 
recently,  small  in  relation  to  its  importance.  It 
was  of  course  known  that  certain  types  of  cellulose 
gave  better  results  from  the  physical  point  of  view 
than  others,  and  a  selection  as  the  result  of  experi- 
ence was  thus  made.  The  desired  results  were  not 
then  obtained  through  scientific  knowledge  of  the 
properties  of  tho  cellulose  used,  but  by  the  methods 
of  manufacture  of  its  derivatives.  These  methods 
also  were  adopted  as  the  result  of  long  and  expen- 
sive experience  rather  than  by  a  .scientific  knowledge 
admitting  explanation  of  the  way  in  which  the 
various  factors  in  the  processes  affected  the  pro- 
perties of  the  derivatives.  The  ultimate  products 
of  the  cellulose  chemical  industries  comprise  mostly 
the  results  of  tho  further  treatments  of  the  cellu- 
lose derivatives  prepared.  From  the  choice  of  the 
raw  material  to  the  application  of  the  finished 
product  the  colloidal  nature  of  the  cellulose  is 
generally  a  controlling  factor. 

From  this  point  of  view  the  stages  of  manufacture 
are  all  inter-connected,  and  generally  it  is  advisable 
to  control  them  all  as  far  as  possible,  commencing 
at  the  bottom  with  the  selection  of  the  raw  cellulose 
material  and  the  treatment  to  be  given  to  it  in  its 
purification.  It  is  in  this  pai titular  section  that 
published  information  is  most  lacking  and  practice 
actually  most  backward.  The  essential  physical 
property  of  cellulose  and  its  derivatives  from  the 
practical  point  of  view  is  viscosity,  and  in  the  pro- 
cesses for  the  manufacture  of  artificial  silks,  cellu- 
loid and  plastics,  cellulose  varnishes,  lacquers,  etc., 
viscosity  determinations  of  the  cellulose  derivatives 

have  alieady  become  important,  though  the 
methods  followed  and  the  results  obtained  have  not 
been  traced  hack  to  show  definite  relationships 
throughout. 

During  the  war  the  nitrocellulose  industry  in  its 
particular  application  to  propellent  explosives 
manufacture  became  pre-eminent,  and  the  results 
which  had  been  obtained  in  this  work  to  the  date 
of  the  Armistice  have  been  concerned  with  this  par- 
ticular section   of  the  industry,   which  was  under 
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the  directorship  of  Sir  F.  L.  Nathan7  K.B.E., 
Department  of  Explosives  Supply,  Ministry  of 
Munitions  of  War. 

For  the  manufacture  of  nitrocotton  for  propel- 
lants before  the  war,  cotton  waste  chiefly  from  the 
home  spinning  mills  was  used  after  purification. 
The  purification  was  carried  out  by  a  number  of 
small  firms  who  supplied  their  products  direct  to 
propellants  manufacturers,  and  the  product  sup- 
plied was  required  to  conform  to  a  Government 
specification  dated  March  23,  1908.  This  specifica- 
tion gave  considerable  latitude  to  the  mills  both 
in  the  choice  of  the  raw  materials  and  in  the  puri- 
fication treatment  which  could  be  followed.  It 
aimed  at  the  preclusion,  to  what  was  considered  a 
sufficient  extent,  of  materials  other  than  normal 
resistant  cellulose  without  any  zeference  to  the 
effect  which  the  treatments  employed  for  attaining 
this  object  might  have  on  the  colloidal  properties 
of  the  cellulose  and  on  subsequent  manufacture. 

The  importance  of  this  6ide  of  the  question  had 
been  realised  by  the  Research  Department,  Royal 
Arsenal,  Woolwich,  before  the  war,  but  as  the 
research  was  comprehensive  it  had  to  give  place  to 
other  more  urgent  problems  after  a  preliminary 
report  dealing  with  viscosity  was  issued  in  1914. 
Until  towards  the  end  of  1915  nothing  further  was 
done,  and  in  the  interval  the  production  of  cotton 
waste  for  propellants,  largely  in  the  hands  of  a 
company  (the  British  and  Foreign  Supply  Associa- 
tion, owning  eleven  out  of  eighteen  cotton  waste 
purification  mills  and  producing  80 — 90%  of  the 
total  production  in  agreement  with  the  Ministry  of 
Munitions)  had  been  increased  to  about  1000  tons 
per  week.  To  meet  this  production  about  1500  tons 
of  raw  materials  had  to  be  treated  per  week, 
necessitating  the  heavy  importation  of  a  large 
variety  of  cotton  cellulose  materials.  Very  crude 
methods  of  treatment  were  in  general  followed 
without  any  technical  supervision.  The  purified 
wastes,  although  complying  with  the  specification, 
were  very  different  in  physical  properties,  which 
affected  subsequent  manufactures,  and  the  price 
of  the  waste  had  risen  in  the  beginning  of  1916  to 
£75  per  ton  from  the  pre-war  figure  of  £44  per  ton. 

In  1916  a  shortage  of  bleaching  powder,  difficul- 
ties connected  with  the  colloidal  properties  of  the 
materials,  experienced  in  the  manufacture  of  the 
new  cordite  R.D.B.,  and  the  decision  to  undertake 
the  manufacture  of  the  American  nitrocellulose 
powder  in  this  country  caused  the  research  investi- 
gations to  be  renewed. 

In  May,  1917,  satisfactory  methods  for  the  deter- 
mination of  the  viscosity  of  cellulose  prepared  from 
cotton  wastes  and  of  nitrocellulose  had  been  esta- 
blished by  the  Research  Department,  Woolwich 
(cf.  Gibson,  Spencer,  and  McCall,  Chem.  Soc. 
Trans.,  1920,  117,  479;  Gibson  and  Jacobs,  ibid., 
473),  and  from  these  it  was  found  that: 

(1)  Considerable  variations  in  the  viscosities  of 
the  purified  cottons  from  the  different  mills  existed. 

(2)  The  causes  of  the  variations  in  these  viscosi- 
ties were  due  to  some  extent  to  the  purification 
treatments  followed,  the  main  factors  being  the  con- 
ditions of  the  soda  boiling  treatment. 

(3)  The  viscosity  of  cotton  cellulose  bore  a  direct 
qualitative  relation  to  the  viscosity  of  the  nitro- 
cellulose prepared  from  it  in  the  laboratory. 

It  was  already  known  that  the  viscosity  of  the 
nitrocotton  influenced  the  amount  of  solvent  re- 
quired in  the  actual  manufacture  of  propellants, 
but  little  attention  had  been  paid  to  this  point  in 
practice. 

The  stage  had  therefore  been  reached  at  which 
useful  experimental  work  on  a  large  scale  could  be 
undertaken,  and  Sir  Frederick  Nathan,  with  Mr. 
P.  Tainsh  and  the  author,  arranged,  in  collabora- 
tion with  the  Research  Department,  Woolwich,  for 
a    comprehensive   series    of   experiments    with    the 


I   object  of  providing  a  more  uniform,  cheaper,  and 
more  suitable  cotton  cellulose  for  the  manufacture 

I   of  cordite  R.D.B. 

At  the  same  time  a  provisional  treatment  pend- 
ing the  result  of  these  experiments  and  based  on 
the  results  already  available  was  agreed  upon,  and 
issued  to  the  mills.  The  following  is  the  treatment 
which  was  issued  : 

1.  Blending. — The  blending  of  the  raw  materials 
is  to  be  done  carefully  in  the  proportions  in  which 
they  are  received.  Where  possible,  blending  of  the 
raw  materials  is  to  be  carried  out  before  kiering. 

2.  Kiering. — Each  kier  is  to  be  charged  with  a 
i    fixed  quantity  of  cotton  and  kiered  with  a  definite 

proportion  of  alkali  solution  of  constant  strength. 

The  solution  is  to  be  prepared  outside  the  kier  and 

1    the  sediment  allowed  to  settle;  it  should  give  3'0% 

,   free    caustic    soda    and    should    contain    sufficient 

I    sodium  carbonate  to  render  the  liquor  at  the  end 

of  the  boil  alkaline  to  the  extent  of  approximately 

1%  asNaOH. 

The  time  and  pressure  of  the  boiling  is  to  be 
always  the  same  for  each  kier  and  as  far  as  possible 
is  to  be  10  hours  at  40  lb.  At  certain  mills  where 
kiers  boiling  at  two  or  three  different  pressures  are 
in  operation,  the  products  from  these  kiers  are  to 
be  blended  in  the  ratio  of  the  output  of  the  kiers. 
After  kiering  the  alkaline  liquor  is  to  be  displaced 
from  the  cotton  before  the  latter  is  removed  from 
the  kier. 

3.  Black  washing. — As  at  present. 

4.  Bleaching. — The  cold  bleaching  liquor,  pre- 
pared apart  from  the  cotton  and  settled,  is  to  be 
of  definite  strength,  approx.  0T%  available  free 
chlorine.  Circulation  during  bleaching  to  be  as 
effective  as  possible.     Bleaching  to  be  continued  for 

'    a  definite  period,  and  the  liquor  to  be  run  off  and 
the  cotton  washed  before  souring. 

5.  Souring. — The  acid  solution  is  to  be  of  suf- 
j  ficient  strength  to  reduce  the  ash  of  the  cotton  to 
I   specification   (about   0"5%    as    H2S04,    or   lower   if 

possible). 

6.  Washing,  etc. — Cotton  to  be  washed  till 
neutral,  hydro-extracted,  wet-willowed  where  possi- 
ble, dried  at  95 — 100°  C,  dry-willowed,  and  teased. 

None  of  the  results  obtained  from  the  work  done 
by  the  Research  Department,  Woolwich,  up  to  this 
stage  have  been  given,  as  these  are  being  included 
in  the  publications  referred  to  above. 

Work  on  the  preparation  of  a  cotton  suitable  for 

nitrocellulose  powder  followed  on  similar  lines  to 

!    the  work  done  for  cordite  R.D.B. ,  but  at  a  later 

date,   and  was  guided  by  the  latter.     It  is  dealt 

with  in  a  subsequent  section  of  this  paper. 

Experimental  work   on   the   preparation  of  cotton 
cellulose  for  cordite  R.D.B. 

Throughout  the  mills  various  types  of  plant  were 
in  operation,  particularly  in  regard  to  kiers,  com- 
prising open  vessels  up  to  vessels  passed  for  and 
worked  at  80  lb.  steam  pressure,  though  of  material 
boiled  at  pressures  higher  than  40  lb.,  the  output 
could  be  but  small.  It  appeared  from  previous 
work  that  40  lb.  pressure  would  be  sufficient  to  give, 
from  the  raw  materials  to  be  used,  a  purified  cotton 
with  a  viscosity  as  low  as  it  was  thought  would  be 
required. 

Plant  capacity  determined  the  maximum  initial 
ratio  of  solution  to  cotton  in  the  kiers  at  4  to  1. 

The  following  experiments  were  arranged  to 
determine  a  method  of  preparation  of  cotton  waste 
most  suitable  for  the  manufacture  of  nitrocotton  for 
cordite  R.D.B.  :  — 

Series  1. 

It  is  known  that  the  character  of  the  cotton  waste 
used    is   related   to    the   resistance   offered   by   the 


Pi  \n:i;  —cotton'  <i:u.rr_0SE. 
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R  D.B.  dough  in  the  presses  and  in  conse- 
quence  to   the  quantity    of   solveni    required    for 
ration,  and  ;t  i-.  thought  that  tins  again  is 
related   t.>  -u\    of   the   nitrooelluloee  and 

Iv  also  to  that  of   ili>'   raw   cotton,      It   was 
rtain  empirically  the  effect   cm  the 
i  the  cordite  dough  of  the  various  facton 
trol  in  the  preparation  of  the  waste,  and, 
to  obtain  ■  teet  which  when  applied  to 
would   utForil   an   indication   of   its   suit- 
In.'  manufacture  in  this  respect, 
ran   materials  available  were:  — 

[i&h  spinners'  swoops,  degrea- 
American  spinners'  sweeps,  non-degreased. 
tern  spinners'  swoops,  uon-degreascd. 
ili<    American  willow ed  fly. 
rn  card  fly. 
Lmerii  an  i  ,>p- 
ops. 

The  F.nglish  spinners'  sweeps  contained  17'3%  of 
oil   and   was,   therefore,   initially  degreased   by  ex- 
tracting   three    times    with    benzene,    followed    by 
off  to  remove  the  residual  solvent. 

mi    these  classes  of  raw  material  was  sub- 

mut<>d  to  the  following  treatment: — Degreased  if 

irv;  kiered  with  a  completely  causticised  3% 

NaOH  solution  at  40  lb.  for  10  hours,  the  propor- 


D  85,  E  26,  F  5,  Q  5  .  and  with  this  blend  tl.o 
following  samples  were  prepared,  the  treatment 
given  being  thai  described  above  unless  otherwise 
specified, 

\\  Hon  the  specification  teats  of  these  sample  i  were 
known,  a  suitable  treatment  »;h  applied  to  a 
uniform  blend  of  cotton  ol  the  composition  given 
above,  and  from  the  resulting  product  the  following 
samples  were  prepared;  No,  27,  no  bleaching  or 
souring;  28,  bleached  with  ni  available  free 
chlorine  solution,  soured  with  0*6  acid  solution, 
and  thoroughly  washed;  l'!».  unbleached  but  soured 
with  ()■.".  acid  solution  (weaker  if  possible)  and 
thoroughly  washed. 

The  specification  tests  were  carried  out  according 
to  standard  methods. 

The  following  tables  show  the  results  of  tests:  — 


Table  I. 
Tests  of  raw  materials. 


Sample  no.     . . 

A. 

B. 

C. 

D. 

E. 

F. 

O. 

Viscosity  C.Q.S 

units 

435 

781 

182 

995 

163 

1512 

1077 

Oil.  % 

17-3 

13-5 

11-5 

0-5 

2-2 

0-62 

0-9 

Ash.  % 

467 

8-3 

69 

2-2 

3-3 

1-20 

1-9 

Table  II. 
Tests  of  purified  materials. 


Staple  no. 

A.      B.     C. 

D. 

E.      F.      O 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18      19 

20 

21 

22 

23 

24 

25 

20 

VHcosIt 

unit* 

9      16      19 

128    51 

332   11 

226 

79 

34      95 

35 

156    48 

4 

129 

17 

172 

162 

73 

24 

■ 

R-M  M     2  5     0  111  019  0-35  0-46 

0-61  0-56  0-66  0-87  0-96  0-81 

0-600-73  065  0-74|  0-47 

0-44 

0-53 

0-58 

0-59 

0-68 

0-95  100 

■ 

0  81  19      1-4  1  0-60  0*82  0-56  0-54 

0-60  003  0-87  0-71  0-62.  0-72 

0-80,  0-87  0-88  1-14,  0-87 

111 

1-12 

1-23 

lis 

0-72 

106  0-71 

Copper  iiuuiI-t 
Solubllilvin3% 

'I.  °i  .. 

0-32  0-20  0-24  0  25  0-37  0-28  0-25 

0-36  0-30  0  37  0-41  0-33  0-39 

0  38  0-37  0-39 

0-381  0-22  0-21 

0-22 

0-21 

0-16 

019 

0-30,0-35 

2-7     2-3     24 

23 

14     ?-3     20 

2-7 

2-4 

2-9 

2-7 

2-8 

2-5 

2-8 

2-7 

2-8 

29     20 

2-8 

2-8 

8-7 

2-8 

30 

2-7 

3-5 

Specification  :    Oil.  0C%  ;    solubility  in  &%  NaOH,  60%  ;    copper  number.  10 ;  ash.  0 


■-s% 


Won  ,  i  solution  to  cotton  being  1:1;  washed  with 
water  in  the  kirr  till  the  alkaline  liquor  was  com- 
plet<  Iv  displaced  ;  black  washed  till  neutral,  using 
plentiful  quantity  of  water;  hvdro-extracted ;  dried 
160s  C  ;  'w illowed  once. 


Strength  of  alkali. 

."  UB|  le 

no. 

Pressure 

lb.  |-  r  - 1. 

Time, 
hours. 

in. 

NaOH. 

N'ajCO.calc. 

as  NaOH 

0/ 
70 

■ 

0 

4 

- 

10 

10 

0 

4 

_ 

20 

11 

0 

- 

o 

10 

0 

2 

- 

20 

1 

0 

10 

0 

11 

O 

ci 

14 

10 

1  ■ 

•J" 

IS 

•J<> 

17 

20 

IB 

40 

M 

40 

28 

40 

•-■•. 

40 

10 

25 

2« 

40 

10 
20 
10 
20 
10 
•JO 

1» 

20 
10 
20 
10 
20 
10 
20 


\     B     I      end  V  were  nitrated  for  manu- 
fuf  taring  trials. 

the  s->da  boil  a  uniform  blend  was  prepared 
following  composition:— A   10,  B   15,  (     IS, 


The  viscosity  results  of  samples  B,  C,  D,  E,  F, 
and  G  were  abnormal,  and  on  investigation  it  was 
found  that  the  steam  pressure  during  the  soda 
boiling  had  been  too  low  owing  to  the  position  of 
the  gauge  on  the  steam  supply  pipe.  A  standard 
gauge  was  fitted  to  the  lid  of  the  kier  and  tf>«}  tem- 
perature in  the  kier  was  determined  by  the  intro- 
duction of  tubes  containing  organic  substances  of 
known  m.p.  The  correct  prcssuro  was  then  main- 
tained and  the  boils  repeated. 

The  only  point  of  interest  in  the  tests  of  the 
samples  prepared  from  the  individual  raw  materials 
A  to  G  is  the  apparent  ease  of  reduction  of  the  size 
of  tho  molecular  aggregate  in  the  caso  of  the 
samples  of  sweeps  and  cops  compared  with  the 
reduction  in  the  case  of  the  samples  of  By.  The 
viscosities  of  the  materials  before  treatment  are 
only  approximate  owing  to  the  impurities  in  the 
samples.  From  the  tests  of  the  samples  prepared 
from  the  blends  9 — 26  of  the  raw  materials  the 
removal  of  the  oils  is  more  complete  with  higher 
temperature  and  stronger  alkaline  solutions  and 
is  not  affected  by  extending  the  time  of  the  boil 
over  ten  hours.  The  ash  content  is  not  affected 
by  the  conditions  of  kicring,  but  the  copper  number 
appears  to  be  slightly  reduced  with  tho  higher  tem- 
perature of  boiling.  Pressure  of  kiering  up  to  40  lb. 
does  not  appear  to  affect  the  yield  to  any  extent. 

The  results  given  for  viscosity  are  tho  mean  of 
several  determinations.  Tho  individual  tests  shown 
in  some  cases  give  different  results,  due  probably 
to  the  difficulty  of  sampling  a  blend  of  materials 
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each  having  different  viscosities, 
shown  in  Graph  I.  below. 


These  results  are 


I. 

11. 

HI. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 


Graph  I. 
Atmospheric,  4%  NaOH. 
Atmospheric.  2%  NaOH +  2  65%  Na.CO,. 
20  lb.        . .        2%  NaOH. 
20  lb.       . .       4%  NaOH. 
20  1b.       ..       2%  NaOH  +  2-65%  Na,CO,. 
40  lb.        . .        4%  NaOH. 
40  lb.        . .        2%  NaOH  +  2-65%  Na,CO,. 
401b.       ..       l%NaOH  +  40%  Na.CO,. 
401b.       ..       2%  NaOH. 


€00, 


Time  (hours). 

These  graphs  clearly  show  the  effect  of  the  con- 
centration of  caustic  soda,  the  temperature  and 
the  time  of  boiling  on  the  viscosity  of  the  resultant 
cotton. 

From  these  results  it  was  impossible  to  choose 
conditions  for  kiering  at  20  lb.  pressure  which  could 
he  relied  upon  to  give  a  regular  product  equal  to 
that  of  a  suitable  40  lb.  boil.  The  irregular  results 
given  by  the  20  lb.  boils  were  thought  to  be  due  to 
the  different  effects  of  the  boils  on  each  constituent 
of  the  blend,  some  of  the  constituents  being  very 
incompletely  broken  down.  Repeat  boils  were, 
therefore,  carried  out,  but  the  results  were  again 
quite  irregular,  a  rise  in  viscosity  after  an  initial 
fall  during  the  boiling  again  being  shown.  This 
unexpected  development  seemed  to  be  well  con- 
firmed in  spite  of  every  precaution,  and  it  was 
decided  to  investigate  more  closely  the  change  in 
viscosity  during  the  progress  of  boiling  at  20  lb. 
pressure.  'The  following  programme  of  experiments 
was  accordingly  carried  out:  — 

Series  II. 

The  same  blend  of  raw  materials  was  used  as  in 
the  first  series  of  tests,  but  the  materials  were  taken 


from  different  consignments:  also  the  three  types 
of  spinners'  sweeps  were  degreased  before  kiering, 
otherwise  the  conditions  and  methods  for  carrying 
out  the  boils  and  the  finishing  treatments  were  as 
before.  Table  III.  gives  the  results  obtained  under 
varying  conditions  of  treatment:  — 


Table  III. 

Tests  of  purified  materials. 


Pres- 

Strath. 

Solu- 

Vis- 

No. 

sure, 

of 

Time 

Grease 

Ash 

Copper 

bility 

cosity, 

of 

lb.  per 

NaOH 

hrs. 

% 

% 

numb. 

in  3% 

C.G.S. 

expt. 

sq.  in. 

soln.. 
0/ 

NaOH 
70 

units. 

1 

20 

4 

2 

024 

1-17 

0-29 

2  6 

20 

20 

4 

6 

0-25 

105 

0-33 

2-9 

0 

3 

20 

4 

10 

0-23 

110 

0-38 

3-7 

33 

20 

4 

12 

0-20 

1-00 

0-30 

2-8 

4 

5 

20 

4 

14 

0-22 

0-97 

0-36 

2-6 

76 

6 

20 

4 

16 

018 

107 

3-42 

2-7 

7 

7 

20 

4 

20 

0-20 

0-80 

0-33 

2-9 

15 

8 

20 

4 

25 

0-20 

1-08 

0-30 

2-9 

14 

9 

40 

3 

2 

0-29 

102 

0-33 

3-8 

27 

10 

40 

3 

4 

0-26 

106 

0-27 

3-0 

22 

11 

40 

3 

G 

0-23 

105 

0-29 

30 

32 

12 

40 

3 

8 

0-23 

0-96 

0-34 

2-8 

31 

13 

40 

3 

10 

0-23 

117 

0-29 

30 

•>•? 

14 

40 

3 

15 

0-23 

114 

0-33 

2-6 

12 

15 

40 

3 

20 

0-21 

1-18 

0-26 

2-5 

17 

16 

20 

5 

:> 

0-21 

0-99 

0-18 

2-5 

22 

17 

20 

o 

6 

021 

0-99 

0-20 

2-4 

12 

18 

20 

5 

10 

0-21 

106 

0-24 

2-8 

27 

19 

20 

5 

12 

0-23 

0-93 

0-31 

20 

18 

20 

20 

o 

14 

0-23 

106 

0-37 

1-7 

12 

21 

20 

5 

16 

0  21 

0-97 

0-35 

1-7 

16 

22 

20 

5 

20 

019 

110 

0-37 

2-0 

16 

23 

20 

5 

25 

(1  24 

0-90 

0-26 

21 

20 

24 

20 

3 

2 

0-22 

0-94 

0-20 

20 

73 

25 

20 

3 

6 

0-25 

0-90 

0-24 

30 

85 

26 

20 

3 

10 

0-25 

0-90 

0-26 

20 

64 

27 

20 

3 

12 

0-23 

081 

0-19 

2-0 

92 

28 

20 

3 

14 

0-21 

0-88 

013 

21 

42 

29 

20 

3 

16 

0-20 

0-95 

017 

2-5 

47 

30 

20 

3 

20 

0-26 

0-90 

0-20 

20 

22 

31 

20 

3 

25 

0-25 

101 

015 

2-0 

29 

The  changes  in  strength  of  solution  were  very 
similar  for  each  boil.  From  the  figures  it  appeared 
that  the  total  alkali  fell  by  a  fairly  constant 
amount  during  the  period  of  bringing  the  tempera- 
ture to  a  set  figure  and  the  first  hour  of  the  boil. 
Throughout  the  remainder  of  the  boil  it  remained 
fairly  constant  in  each  case.  The  initial  reduction 
in  strength  was  due  mainly  to  the  dilution  of  the 
solution  by  the  condensation  of  the  steam,  and  to 
a.  very  small  extent  only  to  neutralisation  by  the 
impurities  in  the  cotton.  Up  to  the  end  of  the 
first  hour's  boiling  the  strength  of  the  caustic  soda 
decreased  and  the  sodium  carbonate  increased  by 
a  fairly  constant  amount.  Allowing  for  the 
amount  of  dilution  determined  from  the  value  for 
total  alkali,  the  loss  in  caustic  soda  was  approxi- 
mately equal  to  the  gain  in  sodium  carbonate. 
Under  existing  working  conditions  with  unlagged 
kiers  the  actual  conditions  throughout  the  kier 
cycle  have  been  roughly  calculated  and  the  re-ults 
are  given  in  Table  IV.:  — 


Table  IV. 


From  start  to  end  of  first  hour. 

From  end  of  first  hour  to  end  of  20th  hour. 

Expt 
No 

Pressure 
lb. 

Ratio. 

Solution : 

cotton. 

NaOH 

/o 

Na.CO, 

as 
NaOH. 

0/ 

Total 

as 
NaOH. 

% 

Ratio. 

Solution: 

cotton. 

NaOH. 
% 

Na.CO, 
as 

NaOH. 

Total 

as 

NaOH. 

O' 

1—8 

9—15 

16—23 

24—31 

20 
40 
20 
20 

4—5-5 
4—5-2 
4 — 4-9 
4—4-3 

4-01—2-20 
307 — 110 
5  05— 2-92 
3-00—1-00 

0-12—0  80 
0-10—1-38 
0-11—1-35 
0-08—1-83 

4-13—3-0 
3-17—2-48 
515 — 4-27 
f-00— ?-83 

5-5—5-9 
5-2—5-3 
4-9—40 
4-3—4-7 

1 
2-20—1-49     1     0-80—1-29 
1-10—0-54          1-38—180 
2-92—1-67          1-35—3-08 
1-00—0-24     1     1-83—2-37 

30— i  ;s 

2-48—2-40 
4-27— 4  "5 
2-83—  2-fil 
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To   ensure    the    presence   of    free  caustic 
throughout  the  >><>il  it  is.  therefore,  necessary  undi  i 
•  conditions  and  « itli  the  raw  materials  cued 
•  Union,  the  initial  strength  of  which  is 
is  than  3      NaOH      With  the  exception  of  the 
it-)i  ((intent  the  specification  tests  call  for  no  com- 
tree  for  the  ssh  <  ontent  are    li 
:li,    specification  limit,   bul   for  economy   in 
ii.i  to  -He  plant  costs  a  series  ol  ex 
periraents   was  carried  out    to  examine  as  td  the 
ility    of    omitting    the    souring    treatment 
tin  r. 

m  found  that  al  those  mills  possessing  plant 

by  which  the  kiering  liquor  could  be  prepared  from 

n. I  lime  Beparatelj  from  the  kier  instead 

.  i  adding  both  soda  ash  and  lime  to  the  cotton  in 

tlii-    kier,    and    by    paying    greater    attention    to 

inicnl  treatment,  the  ash  content  of  the 
purified    unbleached     unsoured    cotton    could    be 

ed  to  less  than  1  which  included  approxi- 
mately 0"80  of  Na .CO,  formed  from  Bodium  hy- 
droxide   retained    by    adsorption    by    the    cotton. 

quently  permission  «;i>  given  to  omit  the  sour- 
ing treatment,  thus  removing  also  a  possible  source 
ii  if  traics  of  acid  were  left  in  the  puri- 
fied cotton.    The  viscosities  given  in  Table  III.  are 
plotted  in  Graph  II.  below:  — 


GRAPH    II. 


I.    201b..  «".,  NlOH. 
II      ei  II- .  .: ■■..  Vein. 


III.  -Jo  II-..  :.  „  HaOH. 

IV.  2(1  lb.    3"„-\aOH. 


the  viscosity  ol   the  cellulose.     Tahle  V.  gives  the 
results  obtained, 

Tabu   \ 


. 

Sampla 

lied. 

>i  li,  d, 

1 

7-3 

8-2 

3 

7-8 

-  i 

i 

41  (I 

i  1-0 

.> 

0 

24-0 

I  int..  .it   l«'il  ili.ilir*). 

The  irregularities  in  the  curves  are  probably  due 
to  th-  .;nre  ol    tin-   materials   boiled.      The 

effect  -it  l«>iling  on  the  viscosity  of  each  constituent 
ol  the  blend  was  investigated  by  the  Research  De- 
partment, Woolwich,  in  the  laboratory.  The 
(..nil rmed  previous  large  scale  results  front 
the  first  series  ol  experiments  indicating  that  the 
cellulose  in  materials  of  the  nature  of  fly  is  more 
nt  tn  the  aclion  of  alkali,  other  things  being 
equal,  than  cellulose  in  normal  cotton  fibres. 

The    composition    of    the    alkaline    liquor    after 

irefully    investigated    by    Dr. 

ort    el    ihis    work    will    be 

bed  later,  but  it  is  ut    i  i  note  that 

■  Is   thit    ii. -   decomposition    ol    the   cellulose 

occurred  during   boiling,    that    recovery    from  the 

liquoi  nbstancee  other  than  alkali  « 

could    not    I"- 

rendered  suitable  for  re-use  by  filtration,  though  bj 

luent  work,  when  purer  raw  materials,  i.e., 

sliver  were   used,    the   latter   method    was 

appl  bly. 

In  addition  to  the  stoppage  of  souring  rel 

were    carried    out    on    Bamples    of 
•ton   from   the   mills   to  ascertain   il    the 
null   bleaching   treatment    given   to   the  mal 
1  J"  lh.  (or  under)  steam  pressure  affected 


The  viscosities  having  been  reduced  so  consider- 
ably bj  the  soda  boil,  the  mild  bleaching  treatment 
carried  out  bj  the  circulation  ol  the  cold  bleaching 
solution  was  without,  appreciable  effect  on  the 
viscosity  and,  as  the  colour  of  the  cotton  was  of  no 
consequence  to  the  manufacture  of  propellants,  the 

bleaching  operation  was  omitted. 

When  this  stage  had  been  reached  in  the  experi- 
mental work,  circumstances  had  arisen  whereby  it 
was  desirable  to  ascertain  the  most  suitable  con- 
ditions for  boiling  at  80  lb.  steam  pressure.  A 
series  of  experiments  was  therefore  carried  out  with 
a  blend  of  American  Bweeps  10,  Eastern  sweeps  10, 
American  willowed  fly  35,  Eastern  card  fly  35, 
American  cops  5,  Eastern  cops  5%,  9CXX)  lb.  being 
used  for  each  boil,  and  an  initial  proportion  of 
4  to  1  of  completely  causticised  3%  NaOU  solution. 
In  carrying  out  these  tests  the  conditions  were 
as  in  Series  1  with  one  important  exception: 
namely  that  the  steam  supply  pipes  fitted  to  the 
kiers  were  small,  in  consequence  of  which  the 
times  taken  for  bringing  the  contents  of  the 
kier  to  the  required  temperature  were  very  long. 
The  limes  of  the  boils  cannot  therefore  bo  taken 
to  have  any  significance.  After  boiling,  the  cotton 
whs  finished  according  to  the  standard  method,  but 
in  the  (asp  of  Xos.  I  to  4  watering  off  was  done 
with  hot  water.  The  results  of  the  tests  are  given 
in  Tahle  VI. 

Table  VI. 


Sample 

Steam  pressure. 

Time  of  boil. 

Viscosity. 

no. 

Mi.  per  sq.  in. 

lira 

1 

80 

21 

201 

2 

80 

:. 

180 

3 

sll 

71 

6-4 

4 

so 

111 

22-S 

it 

4H 

10 

272 

The    results   fur   samples    1    to    I    are   all   lower,    as 

was  to  be  expected,  than  the  standard  in  lb.  boil, 

but  coin  lu-ions  are  deterred  until  the  later  section 
in    which    the    results    of    nitrO-COtton    and    cordite 

manufacture  are  considered  together.  The  two 
series  of  samples  wen-  subjected  to  Barrett's  lest 
with  Malachite  Green  for  the  detection  of  ligno- 
eellulose,  oxycellulose,  etc.  (e/.  J.,  1920,  six). 
Those  boiled  at  sit  ih.  pressure  contained  less  dyed 

materials  than  samples  boiled  at  in  111.  pressure. 
This  is  important  particularly  as  the  blend  of  raw 
a]  u  ed  in  these  experiments  contained 
larger  amounts  of  fly  than  the  blend  used  in  the 
earlier  programmes.  The  quantity  of  seed  busk 
originally  present  was  therefore  Larger,  but  was 
more   -  irily  disintegrated   and   removed   at 

the  higher  temperature. 

The  specification  testa  were  uniformly  satis- 
factory. ...  .   . 

The  experiments  a1  the  waste  nulls  were  carried 
out  by  Mr  •!  W.  Black,  ol  the  Propellanta  Branch, 
Ministry  of  Munitions  of  War:  Mr.  K.  I>.  Barrett, 
who  represented  the  Research  Department.  Wool- 
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wich;  and  Mr.  A.  Pinkerton,  Chemist  of  the  British 
and  Foreign  Supply  Association. 

The  preparation  of  the  nitrocottons  and  the  cor- 
dites was  carried  out  by  Messrs.  Nobel's  Explosives 
Company,  Glasgow,  at  their  Ardeer  Factory,  and 
they  also  followed  up  the  preparation  of  the  cottons 
at  their  own  cotton  waste  purification  mill.  The 
examination  of  the  nitrocottons  and  cordites  was 
undertaken  by  the  Research  Department,  Wool- 
wich. 

Preparation  and  examination  of  nitrocotton 
samples. 

The  nitrocottons  were  prepared  according  to  the 
service  methods  followed  at  the  Ardeer  Factory. 
The  cotton  was  teased,  willowed,  dried,  and 
nitrated  by  the  displacement  process.  The  time  of 
nitration  was  one  hour.  The  nitrated  cotton  was 
boiled  five  times  (twice  for  12  hrs.  and  three  times 
for  4  hrs.),  each  commencing  with  fresh  cold 
aikaline  solution  containing  0'27%  Na,CO,.  After 
boiling  the  samples  "■  were  pulped,  washed,  and 
centrifuged  in  the  usual  way.  Samples  were  taken 
during  the  boiling  process  and  samples  of  the 
finished  nitrocotton  were  taken  from  the  centri- 
fuged batches.  As  a  control  batches  were  also  pre- 
pared from  service  cotton  waste. 

The  results  are  given  in  the  following  tables:- — 

Table  VII. 

Specification  tests. 


Cotton. 

Nitrocotton. 

Sample 
No. 

Pressure 

Soly. 

Nitro- 

Organic 

Presence  of  un- 

of  boil. 

in 

gen 

matter 

nitrated  cotton  in 

lb. 

E/A. 

(abso- 

insol. in 

E/A  solution. 

/o 

lute). 

o/ 
/o 

acetone. 

/o 

A. 

40 

98-7 

12-30 

0-33 

Nil 

B. 

40 

98-9 

11  94 

0-23 

Nil 

E. 

40 

98-8 

12-24 

0-42 

Very  little 

F. 

40 

990 

12-15 

013 

Nil 

9 

Atm. 

98-3 

1213 

0-80 

Large  amount 

10 

Atm. 

98-3 

1218 

0-86 

Small  amount 

11 

Atm. 

98-8 

12-36 

0-46 

Fair  amount 

12 

Atm. 

989 

12-19 

0-80 

Fair  amount 

13 

20 

98-8 

1217 

0-43 

Large  amount 

14 

20 

980 

1216 

0-32 

Verv  little 

15 

20 

98-7 

12-12 

0-50 

Very  little 

16 

20 

98-7 

1212 

0-61 

Large  amount 

17 

20 

98-9 

1208 

0-36 

Large  amount 

18 

20 

990 

12-14 

0-49 

Fair  amount 

19 

40 

98-8 

1213 

0-57 

Very  little 

20 

40 

98-9 

12-08 

0-49 

Nil 

21 

40 

98-4 

12-14 

0-35 

Nil 

22 

40 

98-9 

12-07 

0-44 

Nil 

23 

40 

98-5 

1206 

049 

Nil 

24 

40 

98-6 

12-02 

0-26 

Nil 

25 

40 

98-7 

1212 

0-47 

Small  amount 

26 

40 

98-6 

1213 

0-34 

Nil 

The  usual  stability  tests — Will,  Bergmann  and 
Junk — were  normal  and  disclosed  no  difference  be- 
tween the  various  samples  of  nitrocotton. 

The  results  of  the  specification  tests  were  normal, 
the  important  difference  between  the  samples  being 
brought  out  in  the  last  two  columns.  The  blended 
cottons  boiled  at  40  lb.  pressure  gave  nitrocottons 
slightly  low  in  nitrogen,  but  these  nitrocottons 
were  much  more  free  from  unnitrated  material  than 
the  nitrocottons  prepared  from  cottons  boiled  at 
lower  temperatures. 

Although  the  stability  tests  were  all  normal  it 
cannot  be  concluded  that  the  different  treatments 
given  to  the  cotton  waste  do  not  affect  the  stability 
of  the  nitrocotton.  It  would  appear  possible  that 
the  same  degree  of  stability  might  be  produced  by  a 
shorter  stabilising  treatment  for  nitrocotton  pre- 
pared from  some  samples  of  cotton  waste  than  for 
nitrocotton  prepared  from  other  samples. 


The  determination  of  the  viscosity  was  carried 
out  by  the  falling  sphere  method  (cf.  Gibson  and 
Jacobs,  loc.  cit.)  in  ether-alcohol  solution.  It  was 
found  necessary  to  carry  out  this  test  under  very 
carefully  chosen  conditions  in  order  to  render  the 
results  for  different  samples  comparable.  The  con- 
ditions were  established  by  the  Research  Depart- 
ment, Woolwich,  after  considerable  work,  from 
which  it  was  demonstrated  that  an  optimum  sol- 
vent composition,  i.e.,  ratio  of  ether  to  alcohol, 
exists  for  each  nitrocotton  {cf.  Gibson  and  McCall. 
J.,  1920,  172  t).  The  nitroootton  dissolved  in  its 
optimum  solvent  gives  a  minimum  viscosity,  the 
variation  of  the  composition  of  solvent,  either  by  a 
greater  proportion  of  alcohol  to  ether  or  vice  versa, 
causing  gelation  with  consequent  increasing  vis- 
cosity, and  the  degree  of  gelation  increases  with 
time.  The  optimum  solvent  is  independent  of  the 
concentration  of  the  solution,  concentration  and 
viscosity  being  connected,  within  a  certain  range, 
by  the  formula  of  Arrhenius,  log  (viscosity)  =  con- 
stant X  concentration.  The  composition  of  the 
optimum  solvent  is,  however,  dependent  upon  the 
nitrogen  content  of  the  nitrocotton,  the  ether  con- 
centration increasing  with  increased  nitrogen  con- 
tent. 

Table  VIII. 

Viscosity  determinations. 


Finished  nitrocellulose. 

After 
1st 

After 

After 

In 

dis- 

1st 

2nd 

In  optimum 

acetone 

place- 

12-hour 

12-hour 

E/A  solvent. 

0-5% 

Sample 

ment. 

boil. 

boil. 

soln. 

2% 

3% 

3% 

soln. 

soln. 

soln. 

5% 

soln. 

1. 

Solvent 
E/A  by 
volume. 

100  i). 

A. 

3-5 

11-3 

C-7 

20-2 

1-38:1 

2- 10 

B. 

8-20 

19-2 

61 

33-2 

100  : 1 

2-28 

E. 

15-7 

290 

7-1 

21-5 

1-22 : 1 

215 

F. 

7-9 

281 

8-8 

19-4 

1-22 : 1 

2-15 

9 

30-5 

61-7 

26-1 

54-3 

1-22  :  1 

316 

10 

17-2 

43-3 

15-8 

56-7 

113:  1 

312 

11 

32-6 

38-6 

11-4 

67-5 

1.22:1 

2-97 

12 

41-1 

521 

19-4 

61-6 

1-22  : 1 

3-33 

13 

18-2 

430 

13-8 

38-7 

1-22:1 

242 

14 

12-7 

400 

11-3 

345 

1-50 :  1 

2-73 

15 

11-7 

19-4 

16-7 

31-5 

1-38:1 

2-71 

16 

19-8 

52-7 

14-7 

49-3 

1-08 : 1 

2-96 

17 

5-6 

25-5 

9-1 

35-6 

1-33:1 

310 

18 

11-5 

21-3 

161 

29-8 
46-4 

1-22: 1 
1-22 : 1 

2-43 

19 

12-2 

49-9 

190 

290 
16-4 

1-22  : 1 
1-22  : 1 

2-37 

20 

1-9 

6-2 

2-4 

10-6 
43-3 

1-22  :  1 
1-0:  1 

1-89 

21 

12-5 

29-6 

11-3 

38-8 
33-8 

1-08:  1 
10:  1 

2-85 

22 

5-6 

171 

10-0 

30-6 
75-3 

1-22  :  1 
10: 1 

2-34 

23 

16-5 

39-8 

11-0 

43-4 
61-9 

1-22  : 1 
10:  1 

2-86 

24 

35-8 

46-7 

7-8 

48-0 
61-7 

113: 1 
10:  1 

2-97 

25 

14-0 

30-2 

9-2 

33-2 

1-22  : 1 

2-85 

46-9           1-0:1 

26 

30 

19-9 

9-0 

24-9 

1  22  : 1 

2-51 

In  view  of  these  results  it  was  decided  that  com- 
parison of  viscosities  of  nitrocottons  could  only  be 
made  when  the  viscosities  were  determined  for  each 
nitrocotton  dissolved  in  its  optimum  solvent,  other 
conditions,  i.e.,  temperature  and  concentration, 
being  equal.  As  the  object  of  the  whole  of  this 
work  was  a  reduction  in  the  consumption  of  solvent 
in  propellant  manufacture,  it  was  advisable  in 
manufacture  to  use  the  optimum  composition  as  far 
as  possible  if  the  viscosity  of  the  nitrocotton  affected 
solvent  consumption. 

Hitherto  acetone  had  been  adopted  almost  uni- 
versally as  the  best  solvent  in  which  to  determine 
the  viscosity  of  nitrocellulose,  although  in  1918 
Messrs.  Du  Pont,  of  the  United  States,  had  changed 
from  this  solvent  to  ether-alcohol.     It  was  there- 
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fore  Ji -imM.'  to  ascertain  if  tho  results  given   bj 
„,!„(,  .  duo  ivito  comparable  with   those 

bj  .  (h.r-alcohol  solutions,  ether-alcohol  being 
in  the  iii.iiuifai  iture  of  cordite  R.D.B.     From 
the  »ork  done  a  direct  relationship  was  established, 
an, 1  it   »,i~  Found  that  acetone-water  solvent  gave 
esulta  similar  to  ether-alcohol,  the  opti- 
mum  solvent   containing  about   1      of   watei    ■  ■■ 
1  Mi  Call,  I'ln  in.  Soo.  Trans.,  1920,  117, 
i      .     the*    invi  it  i  al  ions  it  was  decided  to 

r -alcohol  as  the  solvent  to  bo  used  in  this 

Whether  the  riaooaity  of  the  nitrocotton  would 
direct  relationship  to  the  visrosity  of  the 
■     n-nitro  lycerin  dough  and  thus  to#  solvent 
nipt  ion,    required    further    investigation.     It 
found    that    for   solutions    in   ether-alcohol    of 
■  ■(tun  and  nitroglycerin  in  the  proportions  in 
which    they    are    used    in    cordito    R.B.D.    manu- 
facture, the  optimum  composition  of  the  solvent  re- 
mained  the  same  as   if   nitroglycerin   were   absent 
bson  and  McCall,  J .,  1020,  172  t).     The  vis- 
cosity   was,    however,    higher   than    for   the   corre- 
sponding  solution   of   nitrocotton,   but   it   was   ap- 
proximately equal  to  that  of  the  nitrocotton  solu- 
tion if  in  determining  the  concentration  nitrocotton 
and  solvent  alone  were  considered,  disregarding  the 
nitroglycerin  present.     It  therefore  appeared  that 
she  direct  determination  of  the  viscosity  of  nitro- 
rottens   alone   in    ether-alcohol    would     give    satis- 
factory   results    for    establishing    any    relationship 
n   viscosity   and  solvent  consumption   which 
might  exist. 

Table  IX. 

ification  tests  of  finished  nitrocotton. 


Cotton. 

Nitrocotton 

Organic 

Xo. 

Pressure 

Solv.  In 

Nitrogen 

matter 

of  boll. 

K.-A. 

(absolute) 

insol.  in 

lb. 

O' 

70 

acetone.  % 

1 

80 

99-7 

12-22 

Oil 

1 

80 

M  B 

1219 

0-22 

3 

80 

99  r. 

12-26 

0-30 

4 

.,, 

997 

12-20 

0-24 

5 

40 

99  5 

1219 

0-20 

Bar*  ■ 

haU-h 

40 

995 

1216 

— 

The  results  of  the  examination  of  the  nitrocotton 
samples  from  Series  III.  are  given  in  the  following 
labk  -,  special  attention  having  been  directed  to 
the  examination  of  the  change  in  viscosity  and 
stability  of  the  nitrocotton  during  the  boiling 
treatn 


ture  at  which  tho  cotton  is  kiered  tho   lower  the 
content  of  organic  matter  insoluble  in  acetone  in 
ultant  nit  i  in  otton. 

I  he  stabilitj  results  given  in  Table  X.  show  that 
tli.-  finished  nitrooottona  have  all  been  reduced  to 
conditions  of  equal  stability.  Tho  process  samples 
perm i (  of  no  differentiation  as  regards  the  different 
treatments  of  the  cotton,  but  aa  far  as  the  Berg- 
niann  and  Junk  tesl  may  be  taken  as  a  reliable  in- 
dication of  stability,  relatively  little  chan      u 

in   the  stability    of  the  nitrooottons  after  the  first 
four-hour  boil. 

Following  tie  remarks  made  on  the  results  from 
the  experiments  of  Series  I.  as  to  the  effect  of  the 
stabilising  treatment  on  the  viscosity,  the  results 
given  in  Table  XI.  are  of  importance,  and  have 
been  plotted  in  Graph  III.,  belon  , 


Graph  III. 
Effect  of  boiling  nitrocotton  on  Its  viscosity. 


ZOO 


Finished  Nitrocotton. 
Time  of  boiling  (hours). 

From  this  graph  it  is  clearly  indicated: — (1) 
That  the  full  boiling  process  is  effective  in  reducing 
to  comparatively  small  proportions  the  initial  large 
differences  in  viscosity  of  the  various  samples.  (2) 
That  reduction  in  viscosity  is  more  readily  effected 
in  nitrocotton  prepared  from  cotton  boiled  with 
caustic  soda  at  high  temperatures  than  at  low  tem- 
peratures. (3)  That  the  viscosity  is  reduced  to  a 
practically  constant  figure  after  a  given  period  of 
boiling.  (4)  That  the  reduction  in  visrosity  to  this 
constant  figure  is  approximately  directly  propor- 
tional to  the  time  of  boiling  and  is  not  influenced 
by  the  quantity  of  acid  present  in  the  water  during 
the  boil.     This  is  clear  from  the  reduction  in  vis- 


Table  X. 
Stability  tests. 


Daring  stabilisation — Bergmann  A-  Junk  test 

Finished  nitrocotton. 

Bxpt        After  l«t         All 

Xo       h-pi;i- in- ni       12  hour. 

After  2nd         After  1st 

1  i  hour.     '      4  hour. 

After  2nd        After  3rd 
4  hour.            4  hour 

B.  .t  J.      ,  Will 
test.           test. 

Heat          Past* 
test,            test. 

Fume 
test. 

1 
2 
S 

4 

5 
B'Tre 

3*-».  34-8        23-4    22 -2 

10-7        20  0.  22-1 

13        17  1.  18-7 

Sample* 

-led            9  9.  10-5 

45  O.  «il  1            (  s.  20 

1-7.  1-8            17.  19 
2-0.  1-8      i      1  s.  1-9 
18.  1-8             H.   14 

20,  1-8      !       1-6.  1-7 
1-5.  15             1  -3.   1-4 
1-5.  1-8             1-4.   1-3 

1-55.  11           1  -'.  IS 
1-4    1-4             11.  1-2 
11.  1-3             1  -.   13 

1-C.  1-5             1-2    1-2 
1-S.   1-3      '       10.  10 

I  B,  1-3      i       1-0.  0-9 

0  0.  0-8 
0-8.  0  8 
0-9.  10 

10,  0-9 
1-0.  1-9 
9-8.  0-9 

4-4 

42 
45 

40 

4i 

40 

18.  20         15,  10 
17.  20          15.  15 

17.  18          15.  10 

18.  19          17,  17 
17.  19         l«.  17 
17     is          17,  10 

01 
60 
60 

GO 
GO 
00 

ie  results  in  Table  IX.  only  those  in  the  last 

column  call   for  comment   in   confirming  those  ob- 

under  series  I.  that  tho  higher  the  tempera- 


coaity  during  the  first  and  second  twelve-hour  and 
the  iirst  four-hour  boils  when  studied  with  the  re- 
sults given  in  Table  XII. 
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Table  XI. 
Viscosity  tests. 


Finished 

During 

stabilisation. 

nitro- 

eotton. 

In  B.-A. 

Expt. 

In  E. 

•22  :  1) — 3 

(1-22:1) 

no. 

-5% 
solution. 

•1 

.> 

3 

4 

5            0 

7 

Woolwich. 

1 

109 

68 

26 

14-1 

131 

L2  5 

10-8 

31-6 

2 

94 

57 

25 

12-7 

12-8 

110 

in  i; 

29-9 

3 

49 

20 

18 

120 

10-6 

101 

6-8 

20-8 

4 

110 

81 

34 

16-7 

15-6 

15-3 

12-5 

29-7 

0 

149 

92 

48 

340 

230 

19-8 

131 

401 

Service 

105 

OS 

20 

13-7 

13-3 

12-8 

10-9 

390 

'  1  after  1st  displacement.  4  after  1st  4-hour  boil 

2  ,.     1st  12-hour  boil.  5       „     2nd       „           „ 

3  .,     2nd       „           ,.  6       ,.     3rd 

7  Finished  sample. 

Table  XII. 

lieaction  of  wash  icaters  after  each  boil. 


Sample  no. 


Congo  red  as  indicator. 


Acidity 

as  H;S04. 


Alkalin'tv 
as  CaC03. 


1. 

1st    12 

hr 

0040 

— 

2nd  12 

hr 

— 

00041 

1st.      4 

hr 

— 

00063 

2nd     4 

hr 

. — 

li  mils 

:jrd     4 

hr 

— 

0-0022 

2. 

1st     12 

hr 

0028 

— 

2nd  12 

hr 

li  mini 

— 

1st      4 

hr 

— 

00009 

2nd     4 

hr 

— 

00009 

3rd     4 

hr 

— 

00010 

3. 

1st    12 

hr 

0035 

— 

2nd  12 

hr 

1 

— 

1st      4 

hr 

— 

00020 

2nd    4 

hr 

— 

00019 

3rd     4 

hr 

— 

0-0024 

4. 

1st    12  lir. 

0-038 

— 

2nd  12 

hr 

— 

00009 

1st       4 

hr 

— 

00008 

2nd     4 

hr 

— 

n  mum 

3rd      4 

hr 

— 

lis 

1st    12 

5. 
hr 

0035 

2nd  12 

hr 

00005 

— 

1st       4 

hr 

— 

'.i 

2nd    4 

lir 

— . 

110005 

3rd      4 

hr 

— 

0-0004 

Service  blend. 

1st    12 

hr 

0-036 

— 

2nd  12 

hr 

r 

— 

1st        4 

hr 

— 

0-0005 

2nd     4 

hr 

— 

ii. mini; 

3rd      4 

hr 

— 

0-OOOG 

The  conclusion  under  (2)  is  important,  as  if  sta- 
bilisation could  be  effected  in  a  shorter  time  of  boil- 
ing than  is  at  present  followed,  the  cotton  from 
which  the  nitrocotton  is  prepared  should  be  boiled 
at  a  high  temperature. 

The  viscosity  of  the  finished  nitrocottons  prepared 
from  cotton  wastes  boiled  at  80  lb.  steam  pressure 
are  lower  than  those  prepared  from  cotton  wastes 
boiled  at  lower  pressures. 

Preparation  and  examiiiation   of  cordite  samples. 

Nitroglycerin  was  added  to  the  nitrocottons  in  the 
proportions  of  52  to  42.  and  the  mixture  was  hand- 
mixed,  sieved,  and  incorporated  in  the  usual  way 


in  a  closed  mixing  machine,  the  full  quantities  of 
ether  and  alcohol  (T4  pts.  ether  to  1  pt.  alcohol) 
being  added  to  the  mixture  in  this  machine.  After 
mixing  had  continued  for  the  normal  time  the 
dough  was  transferred  to  presses  and  pressed 
through  dies  by  hydraulic  pressure  into  cords  (size 
16).  The  routine  observations  made  during  manu- 
facture called  for  no  comment.  The  following  table 
gives  the  classification  made  by  Messrs.  Nobel's  as 
to  the  minimum  solvent  required  by  each  sample  to 
give  a  satisfactory,  good,  clear,  and  smooth  cord. 
The  full  results  of  the  stability  tests  of  the  samples 
of  cordite  with  and  without  mineral  jelly  are  not 
yet  available,  the  initial  stability  tests  not  having 
been  included,  as  they  were  all  normal  and  showed 
no  difference  between  the  samples. 

Table  XIII. 


Minimum  solvent  required — %. 


Sample  no. 


1st  nitration. 


Repeat  nitration. 


1st  trial. 


Confirmation. 


A. 
B. 
E. 
F. 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
Service 
batch  no. 

1 

2 

3 

4 

5 

6 

8 


59-5 
55-6 
55-6 
55-6 
59-5 
65-6 
65-6 
59-5 
59-5 
65-6 
59-5 
65-6 
59-5 
59-5 
55-6 
55-6 
55-6 
55-6 
55-6 
55-6 
55-6 
55-6 


65-6 
65-6 
65-6 
65-6 
65-6 
65-6 


59-5 
55  6 
55-6 
55-6 
55-6 
55-6 
55-6 
55  6 


55-6 


59-5 

55-6 


55-6 
55-6 
55-6 
55-6 


55-6 
55-« 


The  results  of  these  trials  clearly  showed  that  a 
reduction  in  solvent  consumption  could  be  effected 
by  the  use  of  a  properly  prepared  cotton  waste. 
The  production  of  cordite  R.D.B.  varied  between 
1000  and  1400  tons  per  week  throughout  1918. 
During  this  period  the  conditions  for  recovery  of 
solvent  underwent  considerable  improvement,  but, 
taking  the  conditions  existing  at  the  time  at  which 
these  results  became  available,  the  application  of 
the  results  to  manufacture  would  have  resulted  in 
a  net  reduction  in  the  consumption  of  solvent  of  80 
tons  of  ether  and  36  tons  of  alcohol  per  week,  at  an 
approximate  value  of  £11,000. 

The  results  actually  obtained  in  manufacture  and 
the  consideration  of  the  relation  of  solvent  con- 
sumption to  the  viscosities  of  the  nitrocotton  and 
the  cotton  waste  are  further  considered  in  the 
summary  below. 

The  results  given  by  the  manufacture  of  cordite 
R.B.D.  from  the  samples  of  cotton  waste  prepared 
under  Series  III.  indicated  that  no  further  reduc- 
tion in  the  quantity  of  solvent  required  would  be 
possible,  but  the  trials  cannot  be  accepted  as  final. 

i  onsideration  of  experimental  results. 
It  is  convenient,  in  considering  the  results  given 
above,    to    subdivide    this    section     as    follows:  — 
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Empirical    relation*;    (b)    viscositj     relations. 

nclusions  are  subject  to] ible  dification 

later,  when  the  results  ol  the  Btabilitj  teste  ol  the 

DOM  available. 

.  frol  relations: 

To  determine  the  most  suitable  ol  the  treatments 

given  to  the  various  ?-:< in i ■  '•  a  ol  cotton  waste  From 

nit   view   ol  economj    of  Bolvenl    in  cordite 

K  l>  II.  manufactnre,  the  Following  table  ha-  been 

-  imples  being  arranged  in  order  ol 

r     •    nditiona  ol  manufai  tare  ol  i  he  nitro- 

cotton    were    service    m    each    instance,    so    that 

nee  to  the  intermediate  nitrocotton  Btage  has 

been  excluded  From  tin'  table.     The  effect  of  tin 

g  treatment  on  tin-  nitrocotton  i-  of  tin-  -am. 

nature  a-  tin'  effect  of  the  sodu  boiling  treatment 

<m  tin-  <  otton. 

Tabu  XIV. 


Conitt*. 

Cotton. 

>nnlmnm 

Soda  boll. 

rtsiulrvU. 

Xo. 

|           Solution. 

i'i  --in. 
lb. 

Bonn.      ",.  NnOH. 

0<,Xa,CO,. 

40 

10 

30 

B.  E.  F. 

ss« 

40 

111 

40 

— 

19 

i5« 

411 

20 

— 

— 

20 

Sid 

40 

10 

2-0 

jr.:. 

21 

158 

u 

aa 

20 

22 

ss-e 

H 

10 

10 

40 

23 

iifl 

40 

to 

10 

40 

24 

56-ft 

411 

10 

2-0 

_ 

25 

558 

40 

20               20 

26 

i»S 

40 

10          |        30 



2 

195 

20 

10                 2-0 

— 

13 

595 

n 

10 

to 

— 

15 

S»5 

20 

in 

20 

2-65 

17 

59  5 

BO 

20 

20 

g-es 

18 

s»s 

i.tni 

10 

40 

9 

59-5 

•tm. 

20 

20 

265 

12 

rti-il 

etm. 

20 

40 

. 

10 

sss 

at  111. 

10 

20 

2-65 

11 

ASA 

-it 

20 

- 

14 

SI  « 

20 

»n 

4-0 

— 

16 

From   th i -  table  it  is  clear  that  cotton   wastes 
boiled  at  atmospheric  and  at  20  lb.  pressure  do  not 
pre  the  most   satisfactory   results  even   when  the 
length  of  the  boil  and  the  concentration  of  the  soda 
solution    are    increased.       At   4U  lb.  pressure  the 
samples  from  the  individual  raw  materials  and  from 
■  ml  were  satisfactory,  independently  of  the 
time  ol  boi|  and  the  concentration  of  alkali.     Eco- 
nomically a  ten-hour  boil  with  the  smallest  quantity 
of  can-tie   soda   is  to  be  preferred,   but    with   the 
ty  of  freeing  the  waste  from  ligneous  matter 
it  is  not  advisable  to  reduce  the  concentration  of 
la   below  .'I     .  at  any  rate  for  the  class  of 
raw    n  which    were   used.      It   is   important 

•  r  reason  :i K<>  to  emphasi-e  the  necessity 
of  a  di  .  •  soda  boil  in  order  to  ensure  uniformity. 
i  hi  1  lions: 

Tin-  tnnst  suitable  treatment  for  cotton  waste  can 
■I   down    from    the   preceding   section.     As   a 
upon  thi  nt   and   to  ensure   at  the 

mill  t  satisfactory  product  the  practic- 

ability of  adopting  the  viscositj  test  and  lixin^  the 
mum  for  viscosity  i-  considered  in  the  follow- 
ing t 

From    these    results    it    is    seen    that    there    is 
qualitative  agreement  between  \    ■ 

lity  ol  nitriw.itton.  and  solvent  con- 
sumption.     On    the    other    band    the    individual 

ry     variable.        Ciubr    simpler    con- 
ditions ol  produi  ti'.n.  e.g.,  th.  ne  class  only 

i  and  standard  treatment,  the  quali- 
tative  agreement    now   established   might    tx 
definite         Further   observations    as    *    matter    of 


routine  at  the  mills  and  at  the  propellant  factories 

should,   however,   lie  made. 

Prom  this  point  of  view  it  is  of  interest  to  study 
tin-  relationships  through  viscosity  step  by  step. 

and  purified  roffon.— The  determination  of 
the  viscosity  of  the  ran  cotton  or  ootton  waste  is 

attended    Willi    CI  'II-  n  lera  hie    difficulty.       The    re-lllts 
given  in  Table   II..  s pie-  No-.   A   to  G,  show    that 

in  different  samples  tin-  cellulose  molecular  aggre- 
gate is  widely  different  and  different  types  ol  ootton 

are  differently  affected   by   the  kiering  treat nt 

This    i-    Been    in   comparing   the    initial    and    final 
viscosities  of  cotton  C0p8  and  fiys  when  each  is  Mib- 

n.  ted  to  the  same  kier  treatment. 

T  Mil  K     XV. 


Minimum 


Viscosity  of  nltro- 
ootton  in  optimum  K.-A. 


Exper- 


required. 

It. 'forr 

t [nlahed 

Schweitzer's 

lllllllll.'T. 

To 

boiling, 

2%  sola. 

5  ',,    -I  .. 

reagent . 

55-6 

8-20 

8*' -2 

16 

B 

15-7 

21-5 

53 

i: 

7-9 

194 

57 

V 

121 

29-0 

48 

19 

1-95 

10-6 

4 

•Jil 

12-5S 

38-8 

129 

21 

5-5 

80-6 

IS! 

22 

16-5 

4:i  I 

172 

23 

35-8 

480 

206 

24 

140 

33-2 

7:1 

25 

•  • 

30 

24-9 

24 

20 

M.nii 

12  1 

30-3 

73 

- 

59-5 

3-5 

20-2 

89 

A 

18-2 

38-7 

240 

13 

117 

31  5 

37 

15 

5-6 

35  6 

36-5 

17 

11-5 

29-8 

156 

18 

30-5 

54-3 

332 

9 

.. 

411 

61-6 

256 

12 

Mem 

17-4 

38-8 

152-4 

— 

65-6 

17-2 

56-7 

193 

10 

32-6 

67-5 

317 

11 

12-7 

84-6 

94 

14 

19-8 

49-3 

94 

16 

Ml- an 

20-6 

520 

174-5 

— 

Tho  temperature  of  this  treatment  is  the  most 
important  factor  in  reducing  the  viscosity,  while 
reduction  is  accelerated  by  caustic  soda  and  by 
duration  of  the  treatment.  It  has  not  been  found 
possible  to  determine  an  equation  showing  the  rela- 
tion between  the  viscosity  and  the  temperature, 
time,  and  alkalinity  of  the  bnilinji.  but  for  the 
economical  production  of  a  purified  cotton  of  the 
lowest  viscosity  and  to  ensure  uniformity  it  is 
necessary  to  adopt  a  high  temperature  boil  for  the 
minimum  time  and  with  the  minimum  concen- 
tration of  caustic  soda. 

Vitrified  cotton  and  nitrocotton.— The  relation- 
ship between  the  viscosities  of  the  cottons  and  of 
the    finished    nilnicott.nis    was   carefully   considered 

with  the  H.s.  arch  Department.  Woolwich.  The 
effect  of  the  boiling  treatment  of  nitrocotton  on  its 
.1  j  during  the  boiling,  as  shown  in  Graph  111  . 
has  been  already  considered.  In  passing  through 
,  ,.  I,  stage  of  the  conversion  from  raw  cotton  to 
finished  nitrocotton  the  cellulose  undergoes  pro- 
gressive changes.  Assuming  that  initially  the 
cotton  contains  cellulose  in  different  highly  asso- 
ciated states  changes  occur  during  the  boiling  ol 
cotton,  the  rat.,  of  change  being  dependent  chiefly 
on  temperature,  winch  results  in  producing  a 
definite  degree  of  dissociation  which  docs  not 
change  under  atmospheric  conditions  ol  tei 
tare  and  humidity.  Ultimately  a  Btate  ol  di 
ation  is  reached  beyond  which  any  further  dissocia- 
tion is  not  possible  without  disintegration  ol   the 
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cellulose.  The  products  of  nitration  prepared 
under  exactly  similar  conditions  from  cellulose  in 
different  stages  of  dissociation  retain  their  colloidal 
nature  and  may  then  be  related  to  each  other  by 
their  viscosities,  given  that  the  nitrogen  contents 
of  the  nitrocottons  are  the  same.  The  process  of 
nitration,  howerer,  as  well  as  introducing  ON02 
groups  may  affect  the  degree  of  dissociation,  partly 
depending  on  the  state  of  the  cellulose  initially. 
The  nitration  products  can  undergo  by  boiling 
further  dissociation,  the  extent  depending  also  on 
the  degree  of  dissociation  of  the  celluloses  from 
which  they  were  prepared.  Ultimately  a  definite 
stage  is  reached  beyond  which  dissociation  measured 
by  viscosity  cannot  be  reduced  without  decompo- 
sition of  the  nitrocellulose.  Plotting  then  the 
ratios,  viscosities  of  finished  nitrocottons  -r viscosi- 
ties of  purified  cottons,  against  the  viscosities  of  the 
purified  cottons.  Dr.  Masson,  of  the  Research  De- 
partment, Woolwich,  obtained  the  curves  given  in 
Graph  IV.  below : 

Graph  IV. 
1.    Cotton  boiled  at  atmospheric  pressure. 

n go  ib. 

HI 10  Ib. 


a 


Viscosity    Nitrocotton. 
Cotton. 

"With  the  exception  of  the  three  points  for 
No.  16,  P,  and  E,  all  the  points  lie  on  regular 
curves,  each  curve  being  distinct  for  the  tempera- 
ture at  which  the  cotton  was  boiled.  A  definite 
viscosity  relationship  thus  appears  to  be  possible 
between  cotton  and  nitrocotton  when  all  the  factors 
contributing  to  the  changes  are  taken  into  account. 
Initial  differences  in  the  viscosities  of  purified 
cottons  are  minimised  on  conversion  into  nitro- 
cottons if  the  nitrocottons  are  given  drastic  boiling 
treatments.  For  a  nitrocotton  of  minimum  vis- 
cosity it  is  obviously  most  satisfactory  to  produce 
a  cotton  of  low  viscosity  and  so  reduce  to  a 
minimum  subsequent  treatments  of  the  nitrocotton. 
This  becomes  essential  in  certain  industries  in 
which  the  nitrocotton  used  does  not  require  to  be 
boiled  unless  for  viscosity  reasons.  To  obtain  nitro- 
cottons of  higher  or  intermediate  viscosity  a  study 
of  the  viscosities  of  the  cottons  is  clearly  necessary. 

Xifrocotton  and  cordite  manufacture. — A  quali- 
tative agreement  is  apparent  from  Table  XV. 
between  the  solvent  required  for  satisfactory  manu- 
facture and  the  viscosities  of  the  nitrocottons 
contained  in  the  cordite.  It  is  necessary  to  take 
the  average  values  for  viscosities  of  groups  of  nitro- 
cottons,    the    groups    depending    on    the    solvent 


required.  Individual  results  are  not  reliable,  and 
further  work  is  required  to  establish  relations 
between  the  concentration  of  solution  used  in  the 
laboratory  determinations  of  viscosity  with  the 
solution  and  the  consistency  of  cordite  dough.  That 
such  relations  exist  would  seem  to  be  clear  when 
the  close  relation  between  the  curves  in  Graph  IV., 
the  solvent  required  in  cordite  manufacture,  and 
the  temperature  of  boiling  the  cotton  is  considered. 
These  results,  while  not  definitely  establishing 
viscosity  determinations  of  the  purified  cellulose  as 
a  means  of  determining  the  suitability  of  the  cellu- 
lose for  cordite  manufacture,  have  established  to  a 
large  extent  the  most  suitable  treatments  to  be 
given  to  cellulose  raw  materials.  Certain  relation- 
ships have  also  been  established  as  to  the  effect  of 
treatments  of  the  cellulose  on  its  viscosity,  effect  of 
treatment  of  the  nitrocellulose  on  its  viscosity, 
and  between  the  viscosities  of  cellulose  and  nitro- 
cellulose. 

Itesults  from  the  manufacture  of  cordite  B.D.B. 

The  results  of  the  experimental  work  as  they 
became  available  were  applied  to  the  methods  of 
the  preparation  of  the  cotton  at  the  mills,  and  with 
the  cotton  then  prepared  to  the  manufacture  of 
nitrocotton  and  cordite  R.D.B.  at  Messrs.  Nobel's 
factories  and  at  H.M.  Factory,  Gretna. 

The  method  of  preparation  ultimately  instituted 
at  the  mills  fixed  the  preliminary  picking  and  de- 
greasing  treatments  necessary  for  certain  raw 
materials,  the  blending  of  the  materials  in  the 
proper  proportions  when  charging  the  kiers,  and 
the  proper  kier  treatment,  followed  by  washing, 
drying,  and  the  usual  mechanical  treatments  with- 
out either  bleaching  or  souring. 

The  kiering  treatment  was  the  essential  factor  in 
determining  the  quality  of  the  resultant  cotton, 
and  it  was  accordingly  laid  down  that  after  the 
correct  blended  quantity  of  known  weight  of  the 
cellulose  materials  had  been  charged  into  the  kier, 
3'0%  NaOH  solution,  fully  causticised  and  settled, 
was  to  be  run  into  the  kier  in  the  proportion  by 
weight  of  four  parts  of  solution  to  one  of  cotton. 
Before  closing  the  kier  the  air  in  it  was  to  be  dis- 
placed by  steam,  the  kier  then  closed  and  the  con- 
tents subjected  to  a  boil  at  40  lb.  steam  pressure  for 
ten  hours,  the  kier  being  slowly  rotated.  The  hot 
alkaline  liquor  was  then  blown  off  and  the  cotton 
discharged.  As  the  cotton  issued  from  the  kier  it 
was  immediately  "  drowned  "  by  adequate  sprays 
of  cold  water,  so  that  oxidation  should  not  take 
place. 

Some  time  was  taken  in  obtaining  the  necessary 
conditions  at  the  mills  to  ensure  that  the  treatment 
was  followed.  At  each  mill  a  technical  staff  was 
placed  and  scientific  methods  were  then  adopted  in 
operating  the  mills.  These  methods  covered  studies 
of  capacity  of  plant  in  relation  to  production  of 
materials,  efficiency,  including  steam  production, 
and  monthly  process  costing.  The  complete  re- 
organisation was  effected  by  June  1,  1918,  and 
through  the  efforts  of  the  new  staff  the  average 
total  cost  of  production  fell  month  by  month,  until 
in  October,  1918,  a  reduction  of  £13  per  ton  had 
been  effected,  making  the  comparison  on  an  equal 
basis  with  the  average  total  cost  for  the  six  months 
ending  March  31,  1918. 

The  products  supplied  to  Messrs.  Nobel's,  who 
used  them  admixed  with  materials  of  their  own 
manufacture,  also  prepared  according  to  the  above 
method,  and  to  Gretna,  enabled  these  factories,  the 
total  production  of  which  was  some  800  tons  of 
cordite  R.D.B.  per  week,  to  reduce  the  mixed 
solvents  they  used  for  incorporation  by  11%  and 
7£%  respectively  on  the  previous  figure  of  65  parts 
of  solvent  per  100  parts  of  cordite.  At  the  same 
time  the  additional  uniformity  of  the  purified  waste 
removed  some  difficulties  experienced  in  the  manu- 
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factor*.    Substantial   confirmation   was   thi 

i    the   large-scale  experimental    results. 

Mrvations  of  viscosity  were  made  on  all 

.hIih  is  at   the  nulls,   bat  whereas  generally 

Lies  were  reduced  to  a  low  figure  there 

irregular  it  iea  in  the  results  which  were  not 

■  Inim 

[mental  work  on  the  preparation  of  a  cotton 
'...st'  sttitablt  for  mf  ■der. 

the  1'inl  of  1016  it  was  decided  to  manu- 
facture nitrooellulcee  powder  in  tins  country  and  to 
adopt  the  process  used  by  Messrs.  E.  I.  du  Pont  do 
\  .      and  Company. 

Nitrocellulose  powder,  consisting  almost  entirely 
of  nitrooallulose,  has  for  its  basic  raw  materia]  pre- 
oeUnlose,  generally  cotton  cellulose.  The 
Ci u  Pont  process  tor  the  manufacture  of  the  powder 
includes  tho  "dipper"  process  for  the  nitration 
of  the  prepared  cotton,  which  necessitates  the  use 

of  cotton  of  very  short  fibre,  much  shorter  than  the 
fibre  of  the  bulk  of  the  ran  materials  used  in  the 
preparation  of  cotton  waste  for  the  manufacture 
of  nitrocotton  for  cordite  R.D.B. 

Representatives   of   the  du   Pont    Company  era- 
■  d  the  importance  of  the  nitrocellulose  pos- 
•   certain    physical   and   chemical   properties, 
among  which  were: — (1)  A  low  viscosity  in  acetone 
or  ether-alcohol  with,  for  cannon  soluble  nitrocellu- 
lose,   the   highest   possible  solubility    in    the   latter 
an  easy-flowing  colloid  and  conse- 
quently low  solvent  consumption   in  manufacture. 
.      \        tiafactory    stability,    especially    for    high- 
grade    nitrocellulose    used    for    rifle    nitrocellulose 
pond,  r  and  containing  13T — 13'3%  of  nitrogen. 

i  regard  fo  (1)  the  du  Pont  Company  used  as 
their  raw  material  a  mixture  of  cotton  hull  shavings 
Hon  listers  of  very  short  fibre,  both  of  which 
qualities  were  highly  contaminated  with  lignocellu- 
lose.  Their  representatives  emphasised  also  the 
ity  of  a  drastic  soda  boil  such  as  they  had 
adopted,  namely,  80  lb.  steam  pressure  for  5  hours, 
to  give  a  satisfactory  and  uniform  product. 
Du  Pout's  determined  the  quality  by  making  large 
scale  trials  of  representative  samples  of  new  lots 
of  pin  .rial. 

With  regard  to  (2),  the  stability  of  the  nitro- 
cellulose powder  partly  depends  on  the  purity  of 
the  cotton  used,  i.e.,  on  its  freedom  from  ligno- 
cellulose  etc.  Tho  quality  of  the  raw  materials 
used  by  the  dn  Pont  Company  necessitated  a  treat- 
nic  nt  which  would  break  down  these  compound 
cellulos.\s.  This  it  was  found  was  effected  by  a 
tic  soda  boil,  and  thus  the  requirements  under 
this  h>ad  and  under  (1)  were  met  by  the  one 
operation. 

The  manufacture  of  the  nitrocellulose  powder  in 
this  country  was  eventually  undertaken   at    H.M. 

ry,  Irvine,  erected  and  operated  by  Messrs. 
Nobel'i  Explosives  Company.  The  Director  of 
Propellant  Supplies  decided  that  the  stock  of  raw 
linters,  of  a  higher  grade  than  those  used  by 
'  nt.  in  this  country  should  be  used  for  Irvine, 
and  the  purification  of  them  to  meet  Irvine's  re- 
quircments  should  be  carried  out  at  one  of  H.M. 

n  waste  mills. 
W      n   work  commenced   to   ascertain   a   suitable 

nent  for  the  raw  linters  much  of  the  experi- 
mental work  on  cotton  waste  for  cordite  R.D.B.  had 
bevn  done,  and  the  results  therefrom  agreed  with 
the  .  x|  Messrs.  du  Pont. 

Nitrocellulose  powder  being  a  new  manufacture 
to  this  country,  to  be  carried  out  in  a  newly  erected 
factory  as  Bections  of  it  became  available,  no  pro- 
gramme of  experimental  work  such  as  that  given 
in  the  foregoing  report  could  be  done.  After  pre- 
liminary trials,  the  results  of  which,  owing  to  the 
litions  of  manufacture,  could  not  be  taken  as 


moro  than  indicative,  series  of  larr-  .  d.  experi- 
ment! were  put  in  hand  under  proper  conditions  at 
the  mill  and  at   lr\  inc. 

Preparation  and  examination  of  purified  linters. 

The  conditions  of  preparation  as  regards  kiering 
treatment  an. I  the  result!  of  viscosity  t^sts  of  the 
products  are  given  m  the  following  table. 

Taulb  XVI. 

Note. —  Ratio  of  solution  to  cotton  was  4:1  in  all 


Kic-rins 

tr.. I  in. nt. 


Viscosities— 2?i  aol'n. 


Bxpeit- 

Iil.  lit  ill    >'o. 

T 

P 

S 

Max. 

MJn. 

Mean. 

lira. 

lb. 

O' 

du  Pont 

.sample 

5 

80 



— 

— 

14-7 

At 

0 

50 

30 

461 

150 

342 

A2 

8 

M 

202 

93 

149 

A3 

10 

M 

334 

76 

184 

ill 

6 

00 

400 

U.8 

233 

B2 

8 

378 

mi 

192 

113 

10 

86 

17 

40 

CI 

6 

40 

332 

M 

168 

C2 

8 

195 

108 

148 

C3 

10 

83 

38 

69 

HI 

6 

TO 

1-0 

677 

218 

418 

D2 

8 

tt 

189 

126 

149 

D3 

10 

226 

130 

182 

Bl 

6 

1-5 

181 

152 

165 

E2 

8 

it 

84 

29 

58 

E3 

10 

103 

41 

63 

Fl 

6 

20 

It'.! 

69 

116 

F2 

8 

M 

60 

38 

49 

F3 

10 

39 

17 

28 

Gl 

6 

3-0 

is .:, 

170 

14-1 

02 

8 

7-9 

6-7 

7-7 

GS 

10 

■• 

" 

13-8 

13-6 

10-2 

T=tinie    of    boil.    P=prcssure.    S=strength    of    caustic    soda 
solution. 

The  viscosities,  except  for  the  products  from  the 
70-lb.  treatment  with  2%  and  3  caustic  soda,  show 
great  irregularity  and  are  very  high  compared  with 
the  results  obtained  under  the  R.D.B.  experimental 
work  in  which  different  raw  materials  were  used. 
Taking  the  average  values  generally,  it  would 
appear  that  increase  in  temperature  of  boiling,  in- 
crease in  time  of  boiling,  and  increase  in  strength 
of  the  kiering  solution  each  reduces  viscosity.  This 
agrees  with  the  results  of  previous  work.  The 
irregularities  are  partly  due  to  the  irregularities  in 
the  raw  linters,  tho  difficulty  of  reducing  their  vis- 
cosity, and  the  difficulty  of  obtaining  a  satisfaction 
cuprammonium  solution  of  material  having  a  high 
viscosity.  As  is  well  known,  the  cuticular  sub- 
stance of  the  cotton  fibre  can  be  separated  from  the 
inter-cuticular  by  solution  in  Schweitzer's  reagent, 
and  it  would  seem  that  linters  contain  a  relatively 
high  proportion  of  cuticular  cellulose  which,  being 
much  more  resistant  to  conditions  influencing 
physical  change,  may  be  expected  to  cause  a  high 
viscosity.  Unless  completely  broken  down,  the 
presence  of  this  material  may  cause  irregularities 
in  the  nitrocotton  and  incomplete  gelatinisation  in 
the  powder.  Further  information  which  points  to 
the  same  conclusion  as  regard  the  cuticular  cellu- 
lose is  given  below  from  actual  manufacturing 
evidence. 

The  products  from  raw  linters  boiled  at  70  lb. 
pressure  with  3%  caustic  soda  solution  give  regular 
results  comparable  with  those  given  by  the  du  Pont 
sample  of  cotton  and  lower  than  those  obtained  by 
the  standard  treatment  for  R.D.B.  materials. 
The  cuprammonium  solutions  were  also  quite  satis- 
factory and  lignocellulose  from  tho  seed  husk  etc. 
'  was  practically  decomposed,  which  was  not  the  case 
with  the  material  from  the  70  lb.  2%  solution  boils. 
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From  these  results,  and  as  it  was  not  possible 
with  the  plant  available  to  increase  the  pressure 
beyond  70  lb.,  this  pressure  was  ultimately  adopted 
for  manufacture.  Throughout  manufacture  vis- 
cosity determinations  were  carried  out  for  each 
batch  of  the  material  produced,  the  total  production 
amounting  to  some  2000  tons.  Of  the  part  of  this 
which  was  given  the  standard  treatment  finally 
adopted,  a  proportion  was  boiled  for  ten  hours  and 
the  remainder  for  six  hours.     A  summarv  of  vis- 


the  cellulose  in  it  was  decomposed.  The  effect  of 
this  decomposition  on  the  yield  is  indicated  in 
Table  XVIII.  The  difference  in  yield  shown  be- 
tween March-May  period  and  the  October-November 
figures  was  due  to  greater  efficiency  in  the  purifica- 
tion process.  This  efficiency  was  also  increasing 
throughout  the  June-September  period.  The 
effect  of  the  use  of  partly  disintegrated  material  on 
the  viscosity  of  the  product  is  also  shown  in  Table 
XVII.     From  this  table  and  foregoing  remarks  it 


Table  XVII. 
Viscosities  of  2%   solution  of  cottons. 


Time 

All  tests 

Disintegrated  linters  used. 

Sound  linters  u^ed. 

Place  of  test. 

of 
kiering. 

No.  of 

tests. 

Maxi- 

Mini- 

Mean. 

No.  of 

tests. 

Maxi-    '    Mini- 
muni.    I    mum. 

Mean. 

Tests  over  25. 

Tests  under  25. 

No. 

Mean. 

No. 

Mean. 

Hours. 

W  oolwich 

10 

80 

77-7 

1-7 

17  4 

10 

72-1 

101 

26-8 

8 

44-8 

62 

12-3 

Mill      . . 

10 

81 

81-5 

1-7 

20-5 

10 

81-5 

13-9 

440 

12 

41-4 

02 

12-7 

Woolwich 

6 

110 

370 

1-7 

45  7 

14 

128 

130 

670 

32 

983 

64 

14-7 

Mill 

6 

124 

416 

1-7 

56-9 

14      |   250 

10-5 

70-6 

56 

92 

56 

16-9 

Table  XVIII. 


Raw  cotton  per 

Period 

Raw  material  used. 

Yield. 

ton  product 

1918. 

(invoiced  wts.). 

March  1 
April    y . . 
May    J 

No  disintegrated  material  . . 

68-5 

1-46 

June 

Partlv  disintegrated  material 

64-5 

1-55 

July       . . 

63-8 

1-57 

August  . . 

63-4 

1-58 

September 

58-5 

1  71 

October. . 

No  disintegrated  material  . . 

75-8 

1-32 

November 

•• 

85-0 

118 

would  seem  probable  that  the  decomposition  of  the 
cuticular  cellulose  takes  place  much  more  slowly. 
Preparation  and  examination  of  the  nitrocottons. 
The  nitrocottons  prepared  from  which  results  are 
available  were  pyronitroeelluloses  for  cannon 
powders.  They  were  completely  soluble  in  ether- 
alcohol  and  contained  12'50 — 12'60%  nitrogen.  For 
stabilisation  the  boiling  treatment  given  was  one 
24-hour  and  four  2-hour  boils  with  water.  Of  the 
experimental  batches  of  cotton  prepared  only  A3, 
B2,  B3,  Gl,  G2,  and  G3  (see  Table  XVI.)  were"  fully 
examined.  The  results,  together  with  a  few  others 
from  manufacturing  records,  are  given  in  the  fol- 
lowing table  :  — 


Table  XIX. 


Cotton. 


Treatment. 

. 

V 

iscosity  at  253  C.  in  optimum  solvent 

"\  iseoslty. 

N 

Sample. 

2% 

<>/ 

solution. 

P. 

T. 

Before 

After 

After 

After 

After 

After 

Finished. 

lb. 

hrs. 

boiling. 

boil  1. 

boil  2. 

boil  3. 

boil  4. 

boil  5. 

4°' 

5% 

Du    Pont   pyronitrocetlulose. 

12-51 

4-1 

(13) 

Service  1     . . 

50 

10 

157.  471,  329 

12-52 

Too 

viscous 

78-0 

66-3 

62-4 

490 

41-5 

— 

40-1 

..      2      .. 

50 

10 

177.  274.  162 

1252 

219 

50-4 

— 

47-8 

420 

36-9 

— 

318 

..       3      .  . 

50 

10 

4-8.  80,  8-2.  6-5 

12-51 

81-5 

23-4 

17-9 

15- 1 

15-5 

15-5 

— 

11-9 

Experimental  A3   . . 

50 

10 

47.65.118.  76 

12-52 

— 

— 

— 

— 

— 

— 

10-2 

(34) 

B2    . . 

60 

8 

118.93.281.300 

12-55 

— 

— 

— 

— 

— 

— 

8-4 

(29) 

B3     .. 

60 

10 

8-3,  2-2.  170:  33-6 

12-49 

— 

— 

— 

_ 

— 

— 

7-9 

(25) 

Gl    .. 

70 

6 

10.  16-7 

12-54 

— 

— 

— 

— 

— 

— 

— 

12-9 

Service  4     . . 

70 

6 

133,  109.  148 

12-55 

709 

97 

64 

43-0 

41-4 

32-6 

— 

32-8 

..      5      .. 

70 

6 

37,  40.  44 

12-62 

273 

541 

47-5 

41-2 

38-6 

34  7 

— . 

— 

..      6      .. 

70 

6 

15 

12-51 

— 

_ 

— 

— 

— 

— 

— 

19-4 

Special  lot 

Experimental  G2  . . 

70 

8 

8.  7-4 

12-54 

— 

— 

— 

— 

— 

— 

— 

166 

G3    .  . 

70 

10 

5.   14-4 

12-60 

— 

— 

— . 

— 

— 

14-8 

R.D.B.  cotton 

40 

10 

2-9.  30 

12-52 

58-3 

25-7 

21-5 

20-5 

16-3 

15-8 

~ 

141 

Cotton  treatment. — P^Pressure  and  T  =  Time  of  soda  boil. 


cosity  tests  is  given  in  Table  XVII.  During  the 
production  of  this  quantity  a  stock  of  raw  materials 
which  had  been  lying  exposed  to  the  weather  had 
to  be  taken  into  manufacture  as  quickly  as  possible, 
as,  owing  to  bacterial  action,  a  large  proportion  of 


The  conclusions  drawn  from  Graph  III.  are  con- 
firmed by  these  additional  results.  The  effect 
of  the  first  boil  of  24  hours  on  the  viscosity 
of  nitrocotton  from  linters  is  very  similar  to  that 
of  the  two  12-hour  boils  on  nitrocotton  from  R.D.B. 
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T 

1II.E    XX. 

l. 

Serii 

I.intol- 

P. 

Kxpl 

P      Log  K 

l.M.t 

P.      1 

V. 

No. 

So 

g 

Aim. 

1-68 

1 

BO  lb, 

-i 

....  II.. 

1  i.  1 

in 

1    .. 

■  I 

ii  -: 

M 

7ii  .. 

1    17 

11 

1  71 

3 

■'.ii  .. 

1   10 

12 

■■ 

■1 

•• 

041 

B2 

85 

60  .. 

7"   .. 

1  .'| 
147 

13 

20  lb. 

■  • 

40  lb. 

0-02 

X  I 

.'.il   .. 

1    1  1 

1  1 
15 

•• 

1      1 

1-42 

113 
B8 

80  .. 

7"  .. 

2-03 
1-48 

18 

I  19 

02 

7.i   .. 

108 

17 

1  ■.-,.-■ 

i.  I 

70  .. 

1-48 

is 

i 

01 

1  11 

- 

50  .. 

I  -.1 

.. 

in  Hi 

244 

4 

I. 

11- 

8 

.. 

ll'l 

> 

19 

in  II.. 

1-28 

80 

2-25 

Jl 

141 

.i.i 

1-88 

28 

117 

24 

144 

28 

141 

26 

•• 

1-38 

eotton,  though  in  the  format  ease  thi  re  is  do  inter- 
im to  confirm  that  the  fall  in  visoositj  ia 
["he  changes  in  riscositj  ol  cellulose  and 
nitrocellulo  isentiallj    dependent    on    tem- 

.r«-  conditions  whether  in  the  kiering  of  the 
cotton  i>r  in  the  nitration  and  stabilising  processes 
of  the  nitrocotton.  From  this  arises  a  point  which 
requires  further  investigation  and  may  be  the 
of  the  slight  irregularity  in  the  resuHa  now 
given,  namely,  the  effect  ol  the  hoi  water  in  con- 
t.i.  t  with  nitrocotton  during  the  period  ..I  raising 
tli,.  contenta  ol  a  boiling  val  to  100  C  and  during 
the  period  of  running  off  the  hot  water. 

i  tusion  -  1 1 .mi  Graph  111.  ia  also  confirnv  I  bj 
these  further  results,  and,  as  "ill  be  Been  later, 
this  is  of  even  greater  importance  in  the  manu- 
facture of  nitrocellulose  powder  than  in  the  manu- 
la.  tare  hi  '  ordite  It.O.B. 

Taking  the  mean  values  for  the  viscosit]  of  ootton 
and  plotting  these  against  the  ratio,  viscosity  of 
finished  nitrocotton  viscosity  of  cotton,  the  curve 
in  Graph  \\.  below,  ia  obtained. 


i.uirii  v. 
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Thi-  curve  ia  again  similar  to  those  given  in  Graph 
IV.  lint  mi  ins  to  tho  cottons  in  this  series  of  experi- 
luin^:  boiled  at  different  temperatures  and 
also  owing  in  the  irregularity  of  their  viscosities, 
the  points  lie  less  regularly  on  tho  curve.  The 
may,  however,  be  taken  as  sufficiently  regular 
to  confirm  the  previous  conclusions,  that  ther.  is  a 
definite  relationship  between  the  viscosity  of  Che 
cotton  and  the  ultimate  viscosity  of  toe  nitro- 
cotton prepared  from  it.  The  corves  generally 
appear  to  bo  of  the  form  : 

the  viscosity  of  cotton  and  )/ n / c  that  of 
finished  nitrocotton,  and  K  a  constant  for  each 
curve  Substituting  the  values  for  i,C  and  for  r/n/c 
the  v.ilm  s  for  log  K  obtained  from  this  equation  for 
the  RDM  nitrooottons  under  Series  I.  and  III. 
and  for  il.  N.C.T.  nitrocottons  are  given  in  the 
following  table. 

TIm    differences  between  the  values  of  log  K  for 
III     and   those  for  Series  I.  and  linters  are 
■  the  difference  in  the  concentration  of  the 
solution  fur  d.  termini  ng  rjnjc. 


Obviously  the  conditions  under  which  these  ex- 
periments are  carried  out  and  the  materials  used 
cannot  be  expected  bo  give  accurate  values  for  K 
but  even  so  there  would  seem  sufficient  indication 
that  K  would  be  found  to  be  constant  it  carefullj 
controlled  experiments  were  done  in  the  laboratory. 

Manufacture  of  nitrocellulose  powder. 
Manufacture  of  "  cannon  nitrocellulose  powder  " 

at  Irvine  was  for  some  time  too  beset  with 
mechanical  difficulties  to  allow  any  conclusions  to 
be  safely  drawn  as  to  the  effect  of  the  viscosity  ol 

the  nitrocotton  used  upon  the  solvent  required  for 
pressing  the  nitfoootton-ether-alcohol  dough.  These 
difficulties  were  overcome,  but  when  manufacture 
stopped  after  the  Armistice  it  had  not  progressed 
sufficiently  to  enable  final  conclusions  to  be  drawn. 
The  results  which  were  obtained  from  the  carefully 
controlled  manufacture  of  nitrocellulose  powder 
from  the  experimental  lots  of  cotton  arc  given  in 
the  following  table:  — 

.Messrs.  Nobel's  comments  on  the  manufacture  of 
these  lots  were  that:  (1)  Service  batch  1,  even  with 
the  larger  quantity  of  solvent  still  required  higher 
pressure  and  was  unsatisfactory.  (2)  A3,  B2.  and 
B3  with  the  additional  solvent  pressed  normally. 
but  the  trials  were  less  satisfactory  than  was  de- 
sired. (:))  In  dehydration  the  nitrocotton  from  01, 
(;•_'.  and  G3  sboued  considerable  superiority  over 
any  previous  lots.  The  dough  from  (il  when 
pressed  gave  particularly  good  cords  of  size  Hi 
cannon    powder    at    an    average    gauge    pressure    of 

2700  lh.  G2  and  (i.'l  were  not  quite  bo  satisfactory 
as  Gl.  Results  with  the  special  lot  were  similar  to 
(;i.   using  106'5%   of  solvent.     A  gauge  pressure  of 

2400  3000  lb.  "as  used  in  pressing,  and  clean 
cords  with  extremely  smooth  surfaces  were  pro- 
duced.        The    quality    of    the    p.nvder    "as    in    all 

respects  equal  to  that  produced  at  Irvine  from  du 

Pont  nitrocotton. 

From  these  result-,  as  in  the  case  of  cordite 
Et.D.B.  manufacture,  the  temperature  at  which  the 
cotton  is  kiered  affects  the  viscosity  of  the  purified 
eotton.  the  viscosity  of  the  unstabilised  nitrocotton 
and  the  case  of  reduction  in  this  viscosity  during 
the  boiling  treatment,  the  viscosity  of  the  finished 
nitrocotton.  and  most  directly  the  pressing  of  the 
i  and  the  quantity  of  solvent  required. 

It  is  obviously  desirable  that  the  cotton  should  be 
boiled  at  at  least  70  lb.  pressure  with  30%  caustic 
soda  solution.     If   this  be  done  the  viscosity   may 
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generally  be  reduced  to  below  25  C.G.S.  units.  In 
the  foregoing  tables  instances  are  given  where  this 
has  not  been  the  case,  and  viscosities  of  over  100 
even  with  the  boiling  pressure  of  70  lb.  have  been 
obtained.  Xo  powder  manufacturing  trials  have 
been  done  with  such  material,  but  it  may  reasonably 
be  expected  from  all  the  evidence  given  that  thev 
would  not  be  as  satisfactory  as  those  from  cotton 
boiled  at  a  high  pressure  and  having  a  viscosity 
lower  than  25  C.G.S.  units. 

The  results  from  this  work  are  therefore  generally 
in  agreement  with  and  confirm  those  obtained  from 
the   cordite   E.D.B.    investigations. 


literature  to  guide  the  work,  taken  comprehensively 
as  a  whole,  and  the  necessity  of  devising  methods 
of  testing  which  have  still  to  be  perfected,  render 
quantitative  detailed  conclusions  impossible.  On 
points  of  minor  importance  tne  deductions  from  the 
results,  if  not  already  drawn  in  the  report  itself, 
may  readily  be  made:  — 

(a)  The  cellulose  contained  in  different  raw 
cotton  cellulose  materials  has  very  different  viscosi- 
ties, and  even  in  the  same  fibre  the  cellulose  is  pro- 
bably in  different  states  of  molecular  aggregation 
which  may  vary  with  the  age  or  growth  of  the 
cotton. 


Table  XXI. 


Cotton. 

i 

Nitrocotton. 

Powder. 

No. 

Soda  boil 

Viscos.ty. 

Solvent  per 
100  parts 

Viscosity. 

N 

In  acetone 

In  optimum  E/A. 

P. 

T. 

n 

^  /o 

powder. 

solution 

4%  soln.             5%  soln. 

Du  Pont  X.'C    .. 

I      12-51 

27-4 

41 

(13) 

100 

Service  batch 

50 

10 

70  to  638 

12-56 

190 

. — 

120 

A3            

50 

10 

47  to  118 

I      12-52 

191 

10-2 

(34) 

108-5 

B2            

8              60 

93  to  300 

12-55 

134-5 

8-4 

(24) 

108-5 

B3            

10              60 

2-2  to  33-6 

12-49 

673 

7-9 

(25) 

108-5 

Gl            

6               70 

10.  16-7 

1254 

101 

— 

12-9 

106-5 

G2            

8 

70 

8.  7-4 

12-54 

70 

— . 

16-6 

106-5 

G3            

10 

70 

15.  14-4 

1      12-60 

75 

. — 

14-8 

106-5 

Special  lot 

6 

70 

15 

12-51 

88-7 

— 

19-4 

106-5 

Conclusion. 

Up  to  the  present,  the  viscosity  of  cellulose,  and 
more  particularly  that  of  its  derivatives  for  their 
subsequent  application,  has  in  those  industries  in 
which  it  has  played  any  part  chiefly  been  dealt 
with  as  a  specific  property,  certain  values  for  which 
have  to  be  obtained,  rather  than  as  a  specific  pro- 
perty depending  basically  on  the  constitution  of 
cellulose  itself.  This  is  seen  in  the  numerous  patents 
which  continue  to  be  taken  out,  e.g.,  in  the  manu- 
facture of  suitable  varnishes,  lacquers,  and  dopes, 
depending  on  empirical  efforts  to  achieve  the 
desired  object,  and  thus  helping,  but  very  incon- 
siderably, the  scientific  study  of  the  constitution  of 
cellulose,  its  properties  as  a  typical  colloid  sub- 
stance, and  the  reason  therefore  of  such  properties 
and  their  changes  under  different  conditions. 

This  has  been  particularly  the  case  in  the  nitro- 
cellulose industry.  W.  Will  (Z.  angew.  Chem., 
1919,  32,  133;  cf.  J.,  1919,  479  a)  has  recently  men- 
tioned the  same  difficulties  in  the  determination 
of  viscosities  as  were  encountered  in  this  work,  but 
could  trace  finally  no  relationship  between  the  vis- 
cosity of  the  cellulose  and  the  properties  of  the 
nitrocotton  prepared  from  it.  Further,  it  was  con- 
cluded that  conditions  in  the  manufacture  of  pro- 
pellant  powders  were  more  dependent  on  other  pro- 
perties than  on  viscosity.  Attention  may  also  be 
called  to  references  in  the  publications  of  the  De- 
partment of  Scientific  and  Industrial  Research  on 
Colloid  Chemistry  for  1917  and  1918. 

It  has  already  been  stated  in  Cross  and  Bevan 
in  Researches  on  Cellulose,  1900 — 1905,  that  the 
colloidal  properties  of  cellulose  are  retained  and 
determine  the  properties  of  its  derivatives  obtained 
by  chemical  treatment,  the  example  given  being 
viscose.  The  importance  of  this  to  the  viscose  arti- 
ficial silk  manufacture  is  pointed  out,  and  in  arti- 
ficial silk  manufacture  by  the  different  processes, 
the  viscosity  question,  chiefly  of  the  derivatives  of 
cellulose,  has  had  the  most  important  attention 
from  the  industrial  point  of  view. 

The  conclusions  drawn  from  the  work  under 
report  must  be  essentially  ones  of  general  principle, 
as  the  lack  of  any  earlier  experimental  evidence  in 


(b)  In  the  purification  treatment  given  to  the 
cotton  cellulose,  the  essential  treatment  effecting 
change  in  the  cellulose  is  the  boiling  with  caustic 
soda.  The  reduction  in  the  molecular  aggregate  of 
the  cellulose  can  be  effected  by  heat  alone,  but  it 
is  accelerated  by  the  presence  of  water,  and  more  so 
by  the  presence  in  the  water  of  sodium  hydroxide. 
The  changes  in  different  raw  celluloses  are  effected 
at  different  rates,  but  ultimately,  if  the  treatment 
be  sufficiently  drastic  (the  temperature  to  which  the 
cotton  is  subjected  being  the  essential  factor),  the 
product  from  all  sources  of  cotton  is  essentially  the 
same,  beyond  which  further  changes  may  possibly 
be  only  effected  by  chemical  changes.  The  products 
consist  of  normal  resistant  cellulose  retaining  its 
properties  as  a  colloid. 

(c)  The  cellulose  aggregate  retains  its  properties 
as  a  colloid  throughout  nitration,  and  governs  the 
colloidal  properties  of  the  ester.  The  introduction 
of  nitro  groups  into  the  cellulose  aggregate  may 
or  may  not  change  the  aggregate,  according  to  the 
conditions  of  nitration,  but  they  render  it  capable 
of  further  modification,  depending  on  the  cellulose 
aggregate,  and  again  brought  about  by  heating  the 
nitrocotton  at  different  temperatures,  the  change 
being  accelerated  by  the  presence  of  water.  Ulti- 
mately, as  in  the  case  of  cellulose,  the  product 
undergoes  no  further  change  unless  accompanied 
also  by  chemical  change. 

From  the  graphs  showing  the  changes  of  nitro- 
celluloses  during  the  boiling  process  the  product 
reached  in  each  case  would  seem  to  be  an  ultimate 
nitrocellulose. 

The  relation  between  the  viscosity  of  the  ultimate 
nitrocellulose  from  each  cotton  and  the  viscosity  of 
the  cellulose  from  which  it  was  prepared  is  de- 
finite, so  that  for  nitrocotton  of  desired  viscosity 
the  nature  of  the  raw  cellulose  and  the  treatments 
to  be  given  to  it  and  to  the  nitroootton  can  be 
determined. 

(d)  The  properties  of  the  "  gel  "  formed  from 
nitrocellulose,  with  or  without  a  gelatiniser,  e.g., 
nitroglycerin,  by  means  of  solvents  of  the  nitrocellu- 
lose, depend  essentially  on  the  physical  properties 
of  the  nitrocellulose.     The  properties  of  the  "  gel  " 
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mine  methods  and  conditions  oj  manufacture 
rtkt  of  tli.>  finished  product.    A  Quali- 
tative agreement  onlj   has  been  established  so  far 
between  i be  vi — itj  ol  id--  nitrocellulose  and  the 
.  nt  required  for  it-  satisfactory  conversion  into 
:.  Il.ini   powders.     This  qualitative  relationship 
practical  value,  and  under  more  act  orate  con- 
ditions of  determination  (than  obtains  actually  in 
propellent    powder    manufacture)    of    tho    solvent 
required    the   relationship    might    be   shown    to   be 
quantitative.        The    concentration   of    tho   nitro- 
solvent  "  solution  "  during  pressing  ol  the 
dough    w    approximate^    80    .     For    solutions  of 

ntration  such  as  obtain  in  other  manu- 

the    relation    between    the    viscosity   of   n 

lolution  ol  nitrocotton  in  ether-alcohol  and  tho 

quantity  of  solvent  required  in  manufacture,  other 

being  equal,  should    be    more    readily 

[t  is  to  lie  understood  that  the  solvent 

required  in  manufacture  is  of  the  optimum  oom- 

■  ion. 

!' ',.•  results  of  the  stability  trials  and  of  the 

mination  of  the  degree  of  gelatinisation  of  the 

powders  are  do!  yet  available  and,  beyond  general 

observations  in  manufacture,  no  direct  tests  were 

d   out   to  traoe  the  relationship  through  vis- 

■  ■.     to    the    other    physical    properties    of    the 
finished  products. 

,D  Other  conditions  being  equal,  i.e.,  the  inter- 
mediate stages  in  manufacture,  the  operations  in 
in  of  the  nitrated  derivatives  of  cellu- 
lose into  finished  product,  which  depend  on  the 
oolloidal  nature  of  the  derivative,  are  directly  in- 
Buenced  by  the  properties  of  the  cellulose  as  a 
colloid  from  "huh  the  derivatives  are  prepared. 
This  influence  may  bo  traced  through  viscosity 
Burements,  but  a  more  direct  relationship  is 
apparent  betwei  a  the  operations  and  lhe  tempera- 
ture to  which  the  cellulose  has  been  subjected  in 
the  purification  treatment  of  the  raw  material. 
I  in  a  practical  point  of  view,  to  produce  the 
finished  product  as  economically  as  possible  and 
having  the  desired  properties,  the  nature  of  the 
raw  cellulosic  mat.  rial  and  the  treatment  given 
to  it  in  purification  are  the  fundamental  factors. 
Subsequent  operations  may  then  be  simplified  and, 
combined  with  the  treatment  of  the  raw  cellulose, 
any  required   properties  in  the  derivative  may  be 

(g)  It  is  now  perhaps  permissible  to  infer 
generally  that  in  the  production  of  any  article  hav- 
ing cellulose  •  otial  base  and  depending  on 
oolloidal  properties  the  above  conclusions  apply  to 
a  more  or  less  greater  extent. 

In   these  conclusions  some  references  have  been 
made  to  the  nature  of  the  changes  in  the  cellulose 
aggregates  «  hich  lead  to  further  considerations  of 
constitution  of  cellulose.     The  cellulose  aggre- 
gates   in    nature    vary    widely,    but    they    may    be 
reduced  by  the  action  of  heat,  ultimate  degrees  of 
ion    being   reached   according  to   the   tem- 
perature, without  the  introduction,  however,  of  any 
cbemii  il    change    modifying    the    configuration    in 
regard     to    ester ification.       Nitration    may    cause 
association,  but  it  is  clear  that  after  nitration  the 
aggregate  may  be  Further  reduced  to  an  ultimate 
tree,    similarly    without   causing   any   chemical 
change  in  the  nitrocellulose.      It   may  therefore  be 
Deluded  that  the  definite  configuration  of  the  re- 
acting unit  remains  constant   throughout   tlie   vari- 
ous dissociations.     It  is  dear  that  in  further  work 
on  these  lines  to  obtain  the  ultimate  cellulose  re- 
king  unit,  either  by  comparison   through  similar 
Kip     of   esters   or    bv    the    comparison    through 
difl<  llulose  used  as  the  starting 

point  should  be  the  same  or  in  the  same  degree  of 
dissociation    preferably  in  the  lowest  state,  as- deter- 


mined by  its  visoositj  in  a  suitable  concentration  of 

cupraininoniuni   solution. 

In  conclusion  the  author  wishes  to  express  ins 

thanks  t<>  Sir  K.   I..  Nathan.    Mr.  William    Maeiiah, 

Nobel's  Explosives  Co.,  Ltd.,  l>r.  W.  11. 
Gibson.  Mr.  P.  Tainsh,  and  Mr.  .1.  W.  Itla.  k  for 
the  assistance  which  they  have  given  bim  in  carry- 
ing out   the   work,   in   compiling  the   report,   ami   in 

if     publication. 


A   METAL-GLASS  TAP. 

BY,      W  till  AM      l-.ll  W    Mth     I.  UtNK.It. 

McKelvej  and  Taylor  have  recently  (J.  Amer. 
('hem.  So.-.'.  1930,  42,  1864)  given  details  of  glass- 
to-mctal  joints  used  by  the  Bureau  of  Standards, 
U.S.A.     A  glass-metal  tap  of  a  different  typ. 

those  described  in  the  above  paper  lias  he,.,,  i-nn- 
Btructed  by  the  author  and  us.-d  with  a  mercury-in- 
glass  manometer  for  the  measurement  of  pressures 
between  2  and  10  atm.  The  diagram  shows  this 
tap  in  Bection.  The  joint  is  made  between  a  metal 
disc,   A,  and  a  larger  glass  disc,  B;  A  is  attached 


to  a  steel  capillary  tube,  and  B  is  fused  to  a  glass 
capillary  tube.  A  hole  is  drilled  centrally  through 
the  glass  disc  and  a  similar  hole  drilled  obliquely 
through  the  metal  disc  to  the  interior  of  the  capil- 
lary tube.  Both  discs  are  placed  in  brass  cells, 
C  and  D,  which  are  keyed  into  one  another  when  in 
position.  Tho  glass  disc  is  fastened  centrally  into 
its  cell  by  means  of  a  cement  composed  of  glycerin, 
litharge  and  sodium  silicate,  and  the  exposed  glass 
surface  is  carefully  ground.  The  smaller  metal  disc 
can  be  revolved  freely  in  its  cell  about  an  axis 
parallel  to,  but  not  in  the  same  line  as  tho  axis  of 
the  glass  capillary  tube.  The  distance  between  tho 
two  axes  is  determined  by  the  obliquity  of  tho  holo 
in  the  metal  disc.  The  glass  and  steel  surfaces  are 
held  together  by  means  of  a  cap,  which  screws  on 
to  C.  The  metal  and  glass  surfaces  are  carefully 
ground  in  position  with  fine  carborundum,  and  in 
order  to  make  a  gas-tight  joint,  rubber  grease  is 
used  as  a  lubricant.  By  revolving  the  metal  sur- 
face on  the  fixed  glass  surface,  the  two  holes  can  be 
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made  to  coincide  (as  in  the  diagram)  and  con- 
nexion established  between  the  gas  in  the  two 
capillary  tubes.  This  only  occurs  in  one  position, 
and  further  movement  in  either  direction  closes  the 
tap.  The  tap  is  opened  and  closed  by  meanB  of  a 
strip  of  metal,  E,  which  is  soldered  to  the  steel 
tube,  and  the  open  and  closed  positions  are  con- 
trolled by  a  collar  and  pin,  F. 

The  glass  disc  may  be  made  by  opening  out  the 
end  of  a  capillary  tube  into  a  funnel  and  pressing 
down  the  hot  glass  on  a  strip  of  asbestos.  This 
method  has  the  advantage  of  avoiding  the  necessity 
for  drilling  glass  which  may  be  in  a  state  of  strain. 

Chemical  Laboratories, 

University  College,  London. 


THE  DISTRIBUTION   OF  ENZYMES   AND 

PROTEINS   IN   THE  ENDOSPERM 

OF  THE  WHEAT  BERRY. 

(Addendum.) 

by  f.  j.  maktin. 

(See  J.,  1920,  327  t.) 

The  author  has  supplied  the  following  note  to 
explain  more  fully  how  the  various  samples  of  flour 
were  obtained  :  — 

"  The  wheat  wa6  conditioned  to  the  hardness  of 
good  average  English,  and  the  Humphries  process 


of  spraying  stocks  was  employed.     The  extraction 
of  flour  was  about  70 — 72%. 

"  In  the  mill  in  which  the  wheat  was  ground  a 
"Four-break"  system  is  employed,  the  general 
principle  of  which  is  as  follows :  — The  wheat  is 
passed  through  the  First  break  and  the  flour  and 
semolinas  (pieces  of  endosperm)  produced  are 
separated  out;  the  remainder,  which  consists  of 
the  broken  husk  with  a  large  amount  of  endosperm 
attached,  goes  to  the  Second  break  where  a  similar 
operation  is  performed.  The  material  that  then  goes 
to  the  Third  break  has  less  endosperm  attached  to 
the  husk,  and  subsequently  the  Fourth  break  re- 
moves the  last  scrapings  of  endosperm  from  the 
bran.  The  reductions  are  lettered  alphabetically 
from  A  .  .  .  N,  A,  B  .  .  .  denoting  the  highest 
reductions  (i.e.,  from  the  beginning  of  the  mill) 
and  .  .  .  M,  N  the  lowest  reductions.  The  semo- 
linas produced  from  the  First  break  go  to  the 
highest  and  those  from  the  Fourth  break  to  the 
lowest  reductions :  the  semolinas  from  the  inter- 
mediate breaks  go  to  the  intermediate  reductions. 

"  Examination  of  the  stocks  going  to  the  various 
reductions  shows  that  the  higher  reductions  are 
comparatively  free  from  husk,  and,  therefore,  of 
particles  near  the  cortex,  while  the  lower  reduc- 
tions have  a  larger  proportion  of  particles  with 
pieces  of  husk  attached,  showing  that  they  are- 
derived  from  near  the  outside  of  the  berry." 
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I'm    author    gives    formulaa    for    calculating    the 
:   ran   material*,  eaoh  containing  up  to 
required  to  give  a   product  ol 
apoeition. 

Pati 

.  Ui  ffin  its  solution  by  evaporation; 

i rid   apparatus   for  .      P.    Pit-card, 

r  I . i  ii.l.     Eng.  Pat.  132,771,  15.5.19. 

lpp|    12,292   19.)     Int.  Conv.,  1  1.9.18. 

In   tin'  method  of  evaporation  where  a  liquid   is 

i.i     pressure    without    evaporation    in 

ml  then  evaporated  by  reduction  of  pres- 

,    aporator  proper,  the  jet  of  hi 
ring  tin  evaporator  is  caused  to  impinge 
apon  ;i  solid  obstruction  upon  which  crystals  will 
d  that  will  be  coarser  than  those  formed 
in  a  bodj    ol   comparatively  still  liquor.     Tho  ob- 
struction may  preferably  take  the  form  of  a 
which   rotates   against   a   Bcraper  or   is  fixed   and 
j   a  rotatin  r.     I!.   M.   V. 

. r r in./    liquids;    Method    of    and    apiiaratus 
— .     o.  Carr,   Asheville,  N.C.     U.S.  Pat. 
1,891,362,  11.11.10.    Appl.,  24.2.15. 
\  1 1<  v Mm  it  is  provided  with  a  horizontal  pipe  ex- 
tending longitudinally  alone  the  bottom  and  pro- 
witb   openings    of    variable    area    along   its 
side.    The  openings  increase  in  area  towards 
ad    remote    from    the    inlet.      Liquid    to    be 
evaporated  is  sprayed  horizontally  into  the  chamber 
above  the  perforat.-d  pipe,  and  hot  air  is  delivered 
through  the  pipo  to  meet  the  liquid  spray  at  right 
The  hot-air  blast   is  sufficiently  strong  to 
and  vapour  upwards  to  an  outlet 
pipe  at  the  top. — W.  F.  F. 

H.    Wade,   London.      From   Fours  et 
I  thv   Soc.    An. hi..    Liege,    Belgium. 

Bug.  Pat.   134,169,  :i.">19.     (Appl.  11,113/19.) 
A   nt'.N  vi  ■  is  provided   with   alternative  means  of 
t.ring.     A  gas  producer  placed  at  one  end  of  tho 
ce  allows   the  use  of  producer  gas,  which  is 
mixed   with  air   at   the  top  of  the  producer   before 
ra  the  furnace  chamber.     An  arch  built  part 
producer  mar  the  top  forms  a  coin- 
:nto   which    liquid   fuel   may   be   in- 
Lgh  the  wall  of  the  producer.     A  flame- 
burner   forms  a   third  alternative, 
and   is  arranged  by  filling  a  conduit  between   the 
produi .  i     and     furnace     with     porous     refractory 
ial  and  injecting  a  mixture  of  gas  and  air. 
i  ..t    theee  arrangements   may   be  used   inde- 

I"  ud.-uily  or  to  assist  one  another,  and  heated  air 
may  be  used  for  combustion  by  conveying  it  from 
the  r.  generator  to  tho  point  of  combustion. 

— C.  A.  K. 

Furnarrs  and  like  apparatus  for  produciiu)  hot  air 
and    other    purposes.       H.    Wade, 
■ii     Schlatter,     Frorath     &     (  b 
Zurich,  Switzerland.     Kng.  Pat.  135,332,  6.12.18. 
(API  18.) 

3  •  tul. 324  .,i  1919;  this  J.,  1919,  490a. 

I  eral  superposed  layers  of 

broken  refractory  briek  or  other  fireproof,  non- 
•intei  :.il  having  catalytic  properties,  the 

pieces  ■,,[.  iH'in^  smaller  towards  the 

top.    Tin-  material  is  heated  to  a  high  temperature, 
whereby    there    are    effected    not   only    mechanical 
i  dust  ami  chemical  combustion  of  sul- 
phur, I...  ibtutian  of  soot  and  smoke. 


Baating-furnaee.     Ii.   l>    Qrs     and   l     W.  Buben- 

e.iine,  inn.,  Philadelphia,   Pa       \  ■>  The 

Bess-Bright     Manufacturing    Oo.       fJ.S.     Pat, 
1,381,098,  11.11.19.    Api'l..  8.8.17. 
in k  heating  chamber  i  longitudinally   in 

the  furnace,  and  is  dosed  at  the  top  and  ends. 
The  articles  to  !«■  heated  are  in.-.  \  ted  transverse!} 
into  the  heating  chamber  through  openings  in  the 

wall,    and    the    heating    gases    am    admitted    at    the 

r   end   of   the   chamber   through   a    number  of 

vertical    pipes    terminating    near    the    top    of    the 

chamber.     The  hot  gas   passes  over   the   articl 

and   then  out  through   Hues  hading  downward   and 

towards  the  rear  of  the  chamber. — W.  F.  F. 

Muffle  furnace.    W.  G.  Zetsche,  Chicago.  111.    U.S. 
I'at.  1,322,214,18.11.19.    Appl.,  28.2.19. 

The  furnace  easing  is  provided  with  fuel-feed  in- 
lets at  one  i  ml.  and  an  outlet,  lor  combustion  pro- 
ducts at  the  other  end.  A  number  of  muffles  aro 
mount.. I  bo  as  to  span  tho  furnace  spa. 
wisely,  with  one  end  projecting  through  the  fur- 
nace wall.  The  muffles  are  spaced  apart  and  are 
heated  successively  by  the  hot  gases.  The  open 
end  of  each  muffle  is  provided  with  a  closing  plug, 
and  valve-controlled  openings  aro  provided  in  the 
furnace  walls  to  admit  air  for  regulating  the  tem- 
perature—W.    F.    F. 

Shall    kiln     irilh    n  G. 

Polysius,  Dessau.    Ger.  Pat.  314,308,  20.6.16. 

A  shaft  kiln  is  provided  with  an  automatic  empty- 
ing device  and  dampers  arranged  in  succession  in 
tho  discharge  shoot  so  as  to  form  two  chambers, 
the  lower  one  being  connected  with  a  fan  which 
blows  the  dust  into  a  dust  chamber  or  supplies  the 
kiln  with  air  under  pressure.  The  variations  in 
the  air  pressure  in  other  shaft  kilns  aro  avoided, 
as  the  outward  passage  of  air  under  pressure  is 
impossible,  and  the  exhauster  does  not  draw  air 
directly  from  the  kiln.  The  use  of  several  dampers 
a  reduces  the  loss  of  heat  from  the  kiln,  as  the 
heat  in  the  cooling  material  may  he  used  to  warm 
the  ingoing  air. — A.  B.  S. 

Air  or  gas;   Apparatus  for  treating  and  cooling 

.     Heenan  and  Froudc,  Ltd.,  and  L.  Cruyt, 

Manchester.    Eng.  Pat.  134,256,  27.8.18.    (Appl. 
13,905/18.) 

Metallic  wool  (in  which  term  is  included  wire, 
turnings,  or  any  metallic  material  that  will  produce 
1  a  spongy  or  porous  mass)  supported  between  plates 
of  expanded  metal,  wire  gauze,  or  the  like,  is  built 
up  into  screens  or  drums  which  are  kept  wet  by 
means  of  liquid  sprays  or  by  rotating  them  in  B 
bath  of  liquid.  The  blades  or  vanes  of  the  appara- 
tus described  in  Eng.  Pat.  109,648  (this  .}.,  1917, 
1171)  may  be  made  of  metallic  wool  held  in  place, 
for  example,  by  perforated  sheets.— B.  M.  V. 

Air  or  gases;  Apparatus  for  filtering  or  otht 

treating  .     Heenaji  and   Fronde,   Ltd.,   and 

L.  Cruyt,  Manchester.  Eng.  Pat.  134,878, 
8.10.18.'  (Appl.  16,348/18.) 
Am  or  gas  is  passed  over  non-perforated  baffles 
placed  at  an  angle  to  the  direction  of  How,  ami 
formed  of  or  covenwl  with  hygroscopic  material  such 
as  felt,  wool,  flannel,  or  the  like.— W.  F.  F. 

Solids   from   gases;   Apparatus   for    removing   and 

reclaiming   .      E.    J.    Sweetland,    Montclair, 

N.J.,  Assignor  to  United  Filters  Corporation. 
U.S.  Pat.  1,321,490,  11.11.19.  Appl.,  4.8.15. 
Gas  under  pressure  containing  solids  in  suspen- 
sion is  passed  outward  through  a  tubular  filtering 
member  which  intercept'  the  solids.  An  annular 
nozzle  slides  longitudinally  on  the  tubular  lilter, 
and  a  current  of  gas  may  be  forced  from  the  nozzle 

D 


2  A 


Cl.  I.— GENERAL;    PLANT;    MACHINERY. 


[Jan.  15,  192b. 


inwards   through  the  filter   at  successive  zones   to 
detach  the  solid  material. — W.  F.  F. 

Drying  or  heating  apparatus  of  continuous  type. 
Dressier  Tunnel  Ovens,  Ltd.,  and  J.  Williamson, 
Stoke-on-Trent.  Eng.  Pat.  134,332,  1.11.18. 
(Appl.  17,895/18.) 

The  goods  to  be  heated  or  dried  are  moved  Blowly 
forward  on  a  carrier  through  a  chamber  filled  with 
air  heated  by  a  heater  situated  in  another  chamber 
below  the  first.  In  the  main  or  middle  part  of  the 
furnace  the  heater  is.  preferably  heated  by  the  com- 
bustion of  gas  or  other  fuel  inside  it,  and  the  main 
movement  of  the  air  which  conveys  the  heat  to  the 
goods  is  upward  from  the  heater,  among  the  goods, 
and  down  through  side  passages  to  the  bottom  of 
the  heater,  though  a  small  quantity  may  be  drawn 
off  by  a  chimney  or  other  draught  to  produce  a 
slow  longitudinal  movement  as  well.  In  the  tail 
end  of  the  furnace  the  lower  chamber  may  be 
omitted  and  air  from  outside  allowed  to  pass 
through  the  goods  to  cool  them,  and  the  air  thus 
preheated  used  for  combustion  in  and /or  circula- 
tion round  the  main  part  of  the  furnace.  When 
used  as  a  dryer,  an  extension  at  the  feed  end  of  the 
chamber  is  provided,  so  that  most  of  the  moisture 
can  be  removed  from  the  goods  at  a  low  tempera- 
ture. The  heater  for  this  part  is  preferably  a 
nest  of  tubes  carrying  the  products  of  combustion 
from  the  main  heater,  while  the  air  which  transfers 
the  heat  does  not  circulate,  but  after  rising  among 
the  goods  passes  out  of  the  furnace. — B.  M.  V. 

Dryer.     W.  E.  Prindle,  London,  Ohio,  Assignor  to   ' 
The  Buckeye  Drver  Co.,  Columbus,  Ohio.     U.S. 
Pat.  1,321,332,  11.11.19.    Appl.,  30.4.17. 

A  rotvry  horizontal  shell  is  provided  with  sets  of 
longitudinal  compartments  spaced  apart  length- 
wise of  the  shell.  Each  compartment  has  lifting 
blades,  the  number  of  blades  increasing  towards 
the  discharge  end  of  the  shell. — W.  F.  F. 

Cooling  liquids;  Apparatus  for .  J.  I.  Thorny- 
croft  and  Co.,  Ltd.,  and  T.  Thornvcroft. 
London.  Eng.  Pat.  134,271,  21.10.18.  "(Appl'. 
17,163/18.) 

A  coii.ed  double  tube  (the  two  tubes  having  a  com- 
mon axis)  is  placed  in  a  tank  and  the  liquid  to  be 
cooled  passes  first  through  the  inner  tube  and  then 
into  the  tank,  which  thus  can  serve  as  a  reservoir 
for  cooled  liquid  as  well  as  providing  additional 
cooling  surface.  The  cooling  liquid,  though  sup- 
plied from  and  exhausted  to  the  exterior  of  the 
tank,  is  circulated  through  the  outer  tube  by  means 
of  a  centrifugal  pump  contained  within  the  tank. 
The  pump  may  be  driven  by  external  power  or 
by  a  small  turbine  wheel  which  is  rotated  by  the 
liquid  which  is  being  cooled  as  this  passes  from  the 
the  inner  tube  to  the  outer  tank. — B.  M.  V. 

Refrigerating  apparatus.  H.  Southon,  London. 
Eng.  Pat.  134,348,  7.11.18.    (Appl.  18,237/18.) 

A  TJ-tuhe  of  fused  silica,  glass,  or  similar  material 
is  partially  filled  with  dilute  sulphuric  acid  (rather 
more  than  half  acid  by  weight),  the  air  is  then 
exhausted,  and  the  tube  hermetically  sealed.  Most 
of  the  acid  is  tilted  into  one  limb  of  the  tube,  which 
is  then  held  substantially  horizontal,  and  the  limb 
containing  the  acid  is  gently  heated,  while  the 
other  limb  is  kept  cool.  Surface  evaporation  from 
the  acid  takes  place  (ebullition  must  not  be  per- 
mitted) causing  concentration  of  the  acid  in  one 
limb  and  condensation  of  water  in  the  other. 
When  the  acid  is  sufficiently  concentrated  it  is 
cooled,  and  the  consequent  absorption  of  water 
vapour  causes  evaporation  in  the  other  limb,  which 
will  now  serve  as  a  refrigerator.  In  order  to  pre- 
vent formation  of  ice  in  this  limb,  a  small  quantity 
of  acid  is  purposely  left  there. — B.  M.  V. 


Artificial-refrigeration     method     and     apparatus. 

C.   W.   Miles,   Anderson  Township,   Ohio.     U.S. 

Pat.  1,321,230,  11.11.19.  Appl.,  11.11.15. 
Gas  is  withdrawn  from  the  refrigerator  at  low 
pressure  and  then  liquefied  in  a  condenser  at  a 
higher  pressure.  The  liquefied  gas  is  separated, 
the  lower  layer  of  it  is  pre-cooled  by  means  of  the 
cold,  low-pressure  gas  from  the  refrigerator,  and 
is  separated  from  the  unliquefied  gas  by  a  relatively 
warmer  layer.  The  pre-cooled  liquefied  gas  is  then 
passed  into  the  refrigerator. — W.  F.  F. 

Retorts  and  stills.  J.  Prentice,  East  Riggs.  Eng. 
Pat.  134,406,  9.12.18.     (Appl.  20,447/18.) 

A  retort  is  made  with  a  detachable  bottom  which 
can  be  removed  upwards  through  the  retort  with- 
out removal  of  any  of  the  brickwork  setting.  The 
lower  end  of  the  main  body  of  the  retort  has  an 
inwardly-directed  flange  which  forms  a  seat  for 
a  corresponding  outwardly-directed  flange  on  the 
bottom  of  the  still.  If  the  bottom  is  provided 
with  an  outlet  spout,  only  a  few  bricks  have  to  be 
removed  round  the  spout  sufficient  to  allow  the 
bottom  to  be  tilted  before  being  lifted. — B.  M.  V. 

Distilling  apparatus.  O.  S.  Sleeper,  Assignor  to 
Buffalo  Foundrv  and  Machine  Co.,  Buffalo,  N.Y. 
U.S.  Pat.  1,321,133,  11.11.19.    Appl.,  28.1.18. 

The  apparatus  comprises  a  retort,  condenser, 
receiver,  and  separator,  connected  in  series.  The 
separator  comprises  a  vertical  chamber  having  its 
inlet  and  outlet  on  opposite  sides  at  the  top,  while 
a  baffle  extends  vertically  downwards  from  the 
top  between  the  inlet  and  outlet,  terminating  at  a 
point  about  one-third  of  the  height  from  the 
bottom.  An  outlet  is  provided  at  the  bottom  of 
the  separator  and  is  connected  with  an  exhausting 
device.— W.  F.  F. 

Filter-press  plates.  W.  O.  Mason,  Leeds.  Eng. 
Pat.   134,415,  19.12.18.     (Appl.  21,231/18.) 

A  filter-press  plate  consists  of  a  wooden  frame 
fitted  with  a  fluted  panel  of  reinforced  glass. 

— B.  M.  V. 

Mixing    liquid,    semi-liquid,    or   viscid    materials; 

Machine    for    .      A.     Sonsthagen,    London. 

Eng.  Pat.  134,451,  8.2.19.    (Appl.  3117/19.) 

Lx  a  mixing  machine  consisting  of  a  horizontal 
cylinder  with  two  sets  of  opposing  helical  blades, 
one  set  of  which  gives  a  rather  greater  forward 
impulse  than  the  other,  the  outlet  is  arranged  in 
such  a  way  that  it  can  be  swung  ia  any  direction,  so 
that,  if  desired,  the  material  may  be  delivered  at 
a  higher  level  than  the  mixing  cylinder,  thus  caus- 
ing the  material  to  fill  the  apparatus  completely 
and  exclude  all  air.  When  admission  of  air  is 
desirable  the  outlet  may  be  swung  downwards,  air 
then  entering  through  a  slit  or  series  of  holes  in 
the  top  of  the  cylinder,  which  may  be  covered  with 
a  perforated  or  non-perforated  cover  according  to 
whether  air  is  to  be  admitted  or  not. — B.  M.  V. 

Grinding  mills;  Disc  and  like  .  J.  R.  Tor- 
rance. Bitton.  Eng.  Pat.  134,618,  5.11.18. 
(Appl.  18,127/18.) 
In  order  to  prevent  scoring  and  uneven  wear  of 
flat  discs  in  grinding  mills,  the  shaft  of  the  rotating 
disc  is  journalled  in  a  sleeve,  the  outer  perimeter 
of  which  is  concentric  with  the  axis  of  the  mill, 
whilst  the  inner  perimeter  is  slightly  eccentric,  so 
that  in  addition  to  the  rotation  an  orbital  motion 
is  imparted  to  the  disc.  The  eccentric  sleeve  is 
driven  by  a  worm,  which  in  turn  is  driven  by  a 
pair  or  train  of  pinions  from  the  same  main  shaft 
that  gives  the  rotary  motion  to  the  disc  shaft  by 
means  of  bevel  wheels.  Since  the  bevel  wheel  driv- 
ing the  shaft  must  be  concentric  with  the  mill  and 
eccentric  with  the  shaft,  it  is  provided  with  internal 


\u.    1   J 


Cl.  I.— GEMi;  vi.  :    PLANT;    MACHINERY 


3  A 


n  ith  externa]  projections,  on  the 
When   grinding  liquid  or   past]    materials 
be  arranged  to  >.  r;i|.!-  the  edge  of 
the  rotating  <iis,  by  Following  its  lateral  bnl  no 

nt,  it  ii  may  be  firmly  attached  t.> 

-  nil  l.    A 

the  collecting  chamber  in  the  fixed  on 

In  tome  cases  it  iniiv  be  desirable  to  give 

ii  lateral  movement   t<>  the  a panion  diso.  which 

m  usually  iixi-d.    Hie  fineness  of  grinding  is  regu- 
lated  bj   i  Mrew-adjaated  lever  pressing  through  a 
aring  un  to  the  end  of  the  disc  shaft 
— B.  -M.  V. 

■  ttraetors.     Safety  control  device*  for 
rifugal  drying  apparatus, 
'      Qoold.    Birmingham.     Prom    American 
Machinery    Co.,    Cinoinnatti,     I 

0    134,654,    mi     134,799,    and    (c) 
-'.".U.K.     (Appls.   19,532/18,  18,783   I-.'. 
and  Is  .  -.>  li).) 

>i  extractor  is  provided  with  a  double 

tin-  inner  basket   can   be  lifted   vertically 

for  tli.'  easier  discharge  of  the  dried  goods.     A  belt 

driven     hum    an    extension     of    the    looso    pulley 

oi    thu   machine   provides    power   for  lifting   ami 

lowering    thu    inner    basket    by    moans    of    suit- 

\    lai   •■  non-rotating  cover   which 

rises  with  the  inner  basket,  ami  a  device  which  can 

»  !  •'  up  to  the  raised  basket  and  used  as 

tabV  dried   goods   are  also   provided.     To 

ensure   safe   operation    mechanical    interlocks   are 

hat  :  -  (a)  Thu  inner  basket  cannot  be 

ed  or  lowered  when   the  machine  is  rotating; 

ibi  the  raising  and  lowering  mechanism  cannot  be 

operated   nor  the  cover  raised  unless  the  brake  is 

on  and   the  driving  belt  on  the  loose  pulley;  the 

driving  1m  it  uannot  be  put  on  the  last  pulley  (for 

rotation)  when  either  the  basket  or  cover  is  raised 

nor  can  the  inner  basket  In?  lifted  or  lowered  when 

» v  r  'S  raised;  and  the  inner  basket  cannot  be 

lowered  without  first  moving  the  movable  table  out 
of  the  way;  (c)  the  raising  and  lowering  of  the  inner 
basket  is  restricted  within  definite  limits 

B.  M.  V. 

Separator!;    Centrifugal   .     R.    A.   Sturgeon 

iTia8  )  Eng'  Pat'   134,966'  221L18-     ^l'!'1- 

Liquid  to  be  treated  is  supplied  through  the 
annular  passage,  B,  to  tho  centrifuge,  A,  which  is 
provided  with  a  piston,  C,  adapted  to  be  raised  bv 


the   pressure    produced    by  centrifugal   force   in   a 
liMui.l  adi   itted   below   the  piston  as  in  Eng.  Pat. 

over.  D,  is  nor- 
mally retained  by  centrifugal  weights,  but  is  lifted 
material   I  tunat  the  wall 

■Orient  pressure  against  it.     The  solid 


material    i,    broken     an    and    forced    tin. 
annular  ohamber,   I      .;      i r  nrai]  ,,,   „ 

';    V' "'•    ul"u"     !l iter    wall      i 

.•K    rotated   bj    nroi  .,     ,. 

horizontal    ,, 

to   the   wall,    !■  .    and 

apers,  ■'■  are  a  ,. .,;      |        g0) 

I.  urtroduoed  through  the  pipe,  K.  and  is 

trans U-rr^.l    1  jllu,    u„,   BnnnJar 

Chamber,      F,     to     dry     the     solid     material.        Tho 

'""'•''•'I  w  .i  a  up  and  I  ,  the 

rforated  pli  :m„ 

sei-apers,    I,  and  the  dried  material  is  finally  dis- 
,-,;(1  ■**  '  pertures,  K'.     [„  a  modifica- 

tion the  platforms,   II.  are  alternately  inclined  in 

"  '  ' directions  and  attached  to  both  walls     I 

•'"'    '"      ""    ,  '         are  also  attached  to  both  walls 
and  are  made  with  inclined  edges  to  tit  the  spa 
between  the  platforms.— W.  F.F. 

Separator;  Centrifugal .    Automatic  control  for 

ifugal  'eparatw   .     Q.  M     Ba  Lake 

Tin:  rotary  separating  drum  is  provided  with 
valves  ,n  its  periphery  to  control  the  discharge  of 
material.      The  valves  are  operated  by  means  within 

the  drum  whirl,  are  adapted   to  be  more  or  I. 
retarded  in  movement  by  the  density  of  the  ma 

rial  in  the  drum. — \V .  F.  F. 

'  '■"'•■>/»(ial    concentrator.     C.    Schifferle,    Marys- 
113  13  US-  Pat-  1.322,139,  1S.11.11).    App]  , 

The  basket  of  a  centrifugal  machine  is  divided  into 
three  annular  compartments,  the  material  under 
treatment  being  led  to  the  middle  and  largest  one. 
the  dressed  products  overflowing  at  the  top  and 
,"'*»■  Liuuid  is  supplied  to  the  innermost 
compartment  (which  may  bo  the  hollow  shaft),  and 
passes  through  passages  in  the  bottom  of  the 
DasKet  to  the  outermost  compartment.  The  outer- 
most compartment  communicates  by  means  of 
numerous  passages  with  the  layer  of  material 
under  treatment,  so  that  liquid  can  bo  supplied 
to  the  material  without  there  being  any  con- 
siderable relative  circumferential  motion  between 
the   two.      The  passages  are  formed   in   the   shape 

fnrrln?'S'f6°,-       "I    "*    '°ng    aS    ?»**    '8    :'"    »»™  rd 

current    of    liquid    none    of    the    material    under 
treatment  will  pass  outwards. — B.  M.  V. 

Oases:  Process  of  using  liquefied for  driving 

mWA.xt  Wilh6hai'  **li*-    «•■  '•- 

Cartridges  containing  absorbent  material  are 
saturated  with  liquefied  gas  and  placed  in  closed 
pressure-containers.  By  the  evaporation  of  the 
liquid  a  regulated  supply  of  gas  is  rendered  avail- 
able for  driving  motors  etc.,  or  for  chemical 
metallurgical,  or  pyrotechnital  purposes.— C.  A.  .M 

Gaseous  mixtures  used  in  the  liquefaction  and  sepa- 
ration of  gases;  Process  of  preventing  the  con- 
tamination of  u-ith  lubricants.     R     Kewes 

Berlin.     Ger.  Pat.  313,800,  6.2.14.  TO| 

The  gaseous  mixtures  used  in  the  liquefaction  and 
separation  ol  gases  are  liable  to  become  contami- 
nated with  lubricants  derived  from  the  compres- 
sors expansion  vessels,  and  v.euum  pumps  of  the 
machine  This  is  prevented  by  using  a  solid  lubri- 
cant such  as  paraffin  wax,  stearine,  glue  etc  in 
admixture  with  line  graphite.-C.  A.  M     '  ' 

Absorbed  gases:  Separation  of from  water     C 

Hul.smeyer.    Dtisseldorf-Grafenburg.      Gter     Pat' 
313,612,    1.8.17.     Addition   to  Ger.  Pat    ins 
of  1913  (this  J.,  1916,  1367.  *»iU* 

Thk  waste  from  the  manufacture  of  wired  (re- 
inforced) gh.s,  is  ground  in  ordei    I  i  recover  the 
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glass,  the  iron  wire  being  removed  by  magnetic 
separators.  The  wire  is  line  and  has  a  rough  sur- 
Face,  and  is  a  very  efficient  material  for  liberating 
absorbed  gases  from  water.  It  is  usually  contami- 
nated with  powdered  glass,  but  this  is  not  a  dis- 
advantage.— W.  P. 

Boots  for  use  by  furnacemen,  molten  metal  workers, 
and  the  like;  Construction  of  .  H.  E.  Gam- 
mon, Swansea.  Eng.  Pat.  134,742,  1S.3.19. 
(Appl.  6736/19.) 

The  ordinary  fixed  vamp  of  the  boot  is  protected 
by  a  detachable  vamp,  with  a  ventilating  6pace 
between  the  two.  A  fireproof  sole  is  fixed  to  the 
clump  sole  by  hob-nails. 

Separating   liquids  from    vapours   [in   evaporators 

and  stills']  ;  Devices  for .    N.  A.  Helmer,  New 

York.       Ens.      Pat.     12,5,939,     28.2.19.       (Appl. 
5044/19.)    Int.  Conv.,  25.4.18. 

See  U.S.  Pat.  1,304,681  of  1919;  this  J.,  1919,  562  a. 

Distilling  apparatus.   U.S.  Pat,  1,321,210.    See  VII. 

Anhydrous  ammonia.  U.S.  Pat.  1,322,251.  See  VII. 

Condensing  and  purifying  vapours.  Ger.  Pat, 
314,293.    See  VII. 

Electrical  treatment  of  gases.  U.S.  Pat.  1,319,706. 
See.  XI. 

Grinding  machines.    Eng.  Pat.  134,268.    See  XIV. 

Granulating  pasti/  materials.  Eng.  Pat.  134,764. 
See  XIXa. 

Drying.    U.S.  Pat.  1,318,931.     See  XIXa. 

Pyrometer.    Eng.  Pat.  134,493.    See  XXIII. 


Ha.— FUEL;  GAS;  MINERAL  OILS  AND 
WAXES. 

Water-gas.  J.  S.  M'Niool.  Scottish  Junior  Gas 
Assoc,  Nov.  22,  1919.  Gas  J.,  1919,  148,  493— 
495. 

A  year's  work  is  described  with  an  installation  of 
three  complete  sets  of  Humphreys  and  Glasgow's 
carburetted  water-gas  plant  at  the  Temple  works 
of  the  Glasgow  Corporation.  The  plant  is  capable 
of  producing  3  million  cub.  ft.  of  purified  16-candle 
power  gas  per  day,  using  about  2\  galls,  of  oil  per 
1000  cub.  ft.  Trouble  was  experienced  owing  to  the 
clinker  accumulating  on  the  generator  walls 
gradually  diminishing  the  day's  make.  Its  forma- 
tion was  reduced  by  using  a  short  cycle  of  5  mins., 
li  min.  blow  and  3$  min.  run,  with  blast  at  17J  in. 
and  steam  at  28  lb.  It  was  found  most  economical 
to  shut  off  a  generator  after  the  make  dropped  to 
700,000  cub.  ft.,  and  to  cut  out  the  clinker  by 
hand.  The  trouble  was  probably  due  to  the  high 
ash  content  of  the  coke.  The  average  composition  of 
the  gas  was:  CO,  40"2%  ;  H,,  46'2::  ;  CH„  2T%  ; 
COj,  4'5%  ;  N2,  7-.  The  calorific  value  was  about 
300  B.Th.U.  gross.  The  yield  of  gas  was  44,800 
cub.  ft.  per  ton  of  coke,  the  steam  used  being  about 
30  lb.  per  1000  cub.  ft.— W.  P. 

Inerts:  Effect  of  upon   the  thermal  efficiency 

in  the  use  of  gas.  J.  W.  Wood.  Midland  Junior 
Gas  Assoc,  Dec  4,  1919.  Gas  World,  1919,  71, 
451—453,  476—477. 

The  thermal  efficiency  of  a  gas  must  be  referred  to 
some  particular  operation  and  to  some  particular 
form  of  appliance  or  burner,  though  the  best  results 
are  not  obtained  with  the  same  appliance  with  all 
gases.  A  gas  with  a  lower  maximum  efficiency  may 
prove  more  useful  in  practice  if  it  has  a  greater 


working  range  over  which  this  efficiency  is  main- 
tained. The  addition  of  "  inerts  "  results  in  an 
increase  in  specific  gravity  of  the  gas,  and  a  greater 
volume  of  gas  must  be  passed  to  obtain  the  same 
heat  value.  At  the  same  time  less  air  is  required 
for  complete  combustion,  and  aeration  is  improved. 
The  decrease  in  flame  temperature  is  small  in  com- 
parison with  the  volume  of  inert  gas  added,  on 
account  of  the  large  percentage  of  nitrogen  already 
present  in  the  air  in  which  the  gas  has  to  burn, 
and  the  small  change  in  volume  of  the  gas-air  mix- 
ture for  complete  combustion  (this  J.,  1919,  707  a). 
Provided  the  border  line  between  permissible  prac- 
tice and  prohibitive  qualities  is  not  reached,  for  ail 
practical  purposes  carbon  dioxide  may  be  treated 
as  nitrogen.  It  is  possible  to  add  25%  of  "  inerts  " 
to  coal  gas  without  depreciating  the  performance 
of  the  gas  so  badly  as  to  make  it  commercially 
impracticable.  The  addition  of  air  to  coal  gas  is 
similar  in  effect  to  the  addition  of  nitrogen,  but 
in  case  of  inefficient  mixing  local  irregularities  may 
occur  in  the  gas  mixture,  parts  of  which  may  reach 
[    the  explosion  danger  limit. — W.  P. 

Motor  benzol;  Production  of in  medium  and 

small  gasworks.     Steding.    J.  Gasbeleucht.,  1919, 
62,  635—636. 

The  author  advises  the  installation  of  benzol-wash- 
ing processes  in  small  gasworks.  The  calorific  value 
of  the  gas  is  thereby  reduced  (about  6%  for  the 
removal  of  30  grms.  of  benzol  per  cub.  m.  of  gas), 
but  the  deposition  of  carbon  by  the  burning  gas  is 
diminished.  The  costs  of  plant,  materials,  etc.,  are 
examined,  together  with  the  prices  obtainable  for 
the  products,  the  clear  profit  on  a  year's  working 
being  greater  than  the  cost  of  plant.  A  yield  of 
60,000  kilos,  of  benzol  is  estimated  per  year's  pro- 
duction of  3  million  cub.  m.  gas  (20  grms.  per 
cub.  m.).— W.  P. 

Acetylene,    ethylene,    and   tcn-enc:    Gas-anoJytical 

separation  of  .     W.  D.  Treadwell  and  F.  A. 

Tauber..  Helv.  Chim.  Acta,  1919,  2,  601—607. 

The  quantitative  absorption  of  acetylene  from 
mixtures  containing  it,  together  with  ethylene  and 
benzene  vapour,  is  conveniently  effected  with  a 
solution  of  mercuric  cyanide  (20  grms.)  in  2.V 
sodium  hydroxide  solution  (100  c.c.) ;  the  gas  is 
shaken  with  the  mixture  (5  c.c.)  for  1-2  minutes, 
i  at  the  end  of  which  the  acetylene  is  completely 
absorbed,  whilst  ethylene  and  benzene  vapour  are 
unaffected.  A  solution  of  mercuric  nitrate  (20 
grms.)  in  2JV  nitric  acid  (100  c.c.)  which  has  beeir 
saturated  with  sodium  nitrate  is  recommended  for 
the  absorption  of  ethylene  in  the  presence  of  ben- 
zene vapour;  the  gas  is  agitated  with  5-10  c.c.  of 
the  solution  for  2-3  minutes.  Propylene  appears  to 
behave  similarly  to  ethylene,  since  it  is  indifferent 
to  alkaline  mercuric  cyanide  solution  whilst  readily 
absorbed  by  mercuric  nitrate  solution. — H.  W. 

Petroleum ;  Genesis  of as  revealed  by  its  nitro- 
gen constituents.  C.  F.  Mabery.  J.  Amer. 
Chem.  Soc,  1919,  41,  1690—1697. 

It  has  already  been  sho»n  that  the  heavier  varie- 
ties of  petroleum  from  the  California,  Texas,  Ohio, 
Canadian,  Russian,  and  similar  fields  are  complex 
mixtures  of  the  denser  hydrocarbons  with  oxygen, 
sulphur,  and  nitrogen  derivatives;  they  all  differ 
widely  in  composition  from  the  lighter  varieties  in 
the  eastern  territory  of  the  United  States.  An 
examination  of  twenty-one  specimens  of  the  latter. 
however,  discloses  in  every  case  the  presence  of 
nitrogen  in  amount  ranging  from  O'Ol  to  0'48%,  so 
that  the  conclusion  is  justified  that  nitrogen  is  con- 
tained in  the  petroleum  of  all  the  principal  oijfields 
in  forms  of  combination  which  could  have  had  their 
origin  only  in  the  remains  of  vegetable  or  animal 
bodies.     Presumptive  evidence  has  been  given  that 
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-.-.I  hydrocarbons  in  petroleum  bad  the 

l'h.'    nitrogen    was    estimated    by 

i  •  .,  on  the  one  hand,  and  by  a  process 

■  .    ombination  of  the  D  icedure  for 

I  the  oxygen  combustion  tor  carbon  on 

■  !      The   results   given   by    the   two 

i    rerj    fair  •  See   also  .1. 

I  -         Jan  .   i  •-•'  i     II     W. 


I  -il  mixture*;  Method  fot 

\\      r      Espy.      Petroleum 

v  37    28 

i  re  not  additive,  and  therefore 

.  an  be  applied  to  t li.-  calculation  ol  the 

•  a  mixture  which  "ill  take  into  account 

J  .  ii.    i  on  viscosity   of  each  component. 

■  ■  Lructe  ;i  1 1  empirical]}  -del  ived  chart , 

il  the  observed  viscosities  of  mixtures  oi 

1  heavy  oil  respectively  and  plotted   in 

iture  of  oils  of  higher  and 

itk"-.     These  percentages  are  additive, 

and  n  na  chart  there  may  be  read  off  direi  tly 

of  the  two  components  which  will  give 

Iting  mixture  of  the  desired  viscosity. 

—A.'  E.  D. 


thermal   expansion   of  and   solutions  of 
YV.    von    Piotrowski.     Z.   physik.   Chim., 

»3,   -  « 

•  mi  oi  expansion  ol   solid   paraffin  from 
mi    lies     between    0*000842    and    Cr005108. 
Lignite  tar  paraffin  has  about  the  same  value,  but 
molten  the   value   is  about  double.     The  de- 
fic  gravity  on  the  temperature 
in  the  case  of  solutions  of   paraffin   in  solvents  of 
Be  gravity  may  !>.■  expressed  by  the  mix- 
tie,  but  in  the  case  oi  solvents  of  low  specific 
gravit;  u  itie>  are  found  in  the  region  of  the 

melting  point.    The  specific  gravity  of  solutions,  at 
the  melting  point  of  the  par- 
affln,  ■  pproximately  calculated  bv  the  mix- 

Bee  also  J.  Chem.   8oc  .    1990,  i.,  1.) 
—J.  F.  s 

Patents. 

ufacture  of from  damp  peat  as 

.in  ffte  bog  strata.     S.  C.  Davidson,  Bel- 
li-.    Pat.     134,326,     31.10.18.       (Appl. 

17. 

Hi»   i  lug  from  the  bog  is  thoroughly  mixed 

mth  slaked  lime  until  the  mixture  attains  a  homo- 

-  putty-like  consistence.     The  water  is  then 

I  by  subjecting  the  mixture  to  mechanical 

Bi  qui  I  tea    formed    in   this   maimer   arc 

burning,    and    to  constitute    a 

■   •  household  ami  industrial  purposes. 

— W.  I'. 


isi  ,,,  uii  sawdust  and  the 
ilting    therefrom;    Manufacture    of 

nd    V.    Raskin.    Paris.      Eng. 

134,886  and  (b)  134,887,  2.11.18.    (Apple. 
18.) 

irst    prepared   containing   (a)    flue 

•'  !m  or  mi  Bawdust  aid   coal  dust,  with 

ineral   addition   consisting  of   lime 

|    or  a  little  dry  clay.     The  pul- 

ire  mixed  whilst  cold  and  then 

u  hen-  the  i .-ni- 

to    Ii0°— 180°   ('.     The    pitch 

i-  given  off  from  the  wood,  and 

I   lime  commence  to  -,  t.      The  paste 

a   pressure  <>t   200     300  kilos. 

0  cool  in  moulds,  forming 

block— \Y    P. 


Washing   coal  or  other   minerals  or   materials.     C. 

Burnett,  Trowbridge  Eng.  Pal  134,596, 
(Apple,  ir.s;;'.  1.11.18,  and  19,442,  86.11 
Tin:  apparatus  is  particularly  applicable  to  the 
washing  of  slack  or  fine  coal.  The  coal  is  fed  on  to 
an  endless  belt,  on  t,i  which  play  jets  of  water, 
which  cair\  the  coal  along  in  the  opposite  direction 
to  which  the  bdt  is  travelling.  The  coal  i-  do- 
■  i  nd    i  .i  thing  chai  an  bioh 

water  is  Forced  through  the  coaJ  by  an  inter 

or  pulsating  process.    Th  ! lownwards 

into  the  second  tank.  The  water  from  the  sc,  .ed 
washing  is  convex. -d  to  a  settling  tank,  from  which 
the  Blurry  is  again  conveyed  lor  treatment  to  the 
Becond  washing  tank.     W.  P. 

(',//,■.■,■  Apparatus  for  quenching  .  s.  N.  Wel- 
lington, London.  Eng,  Pat.  134.867,  19.8.18 
(Appl.  13,462/180 

A    ilia  Ki'TAi  1  i;.  adapted   to  run  on  rails,  receives  the 

whole  charge  "i   coke   from   the  oven  upon  a  cor 
veyor  at  the  bottom  oi'  the  receptacle,  which  is  pro- 
vided   with   a    Hater   jacket    from    which    hoi    water 
may   lux  supplied    under   the   pressure  of   tic   steam 

in  the  water  jacket  for  quenching  the  charge. 

— W.  P. 

i'nl;e  ovens;  Heating  nulls  of  —  and  blocks  for 
the  construction  of  such  walls.  A.  Roberts, 
Chicago,  I'.S.A.  I'.ng.  Pat.  135,091,  7.3.  lib 
(Appl.  5748/19.) 

The  walls  are  so  designed  that  the  desired  propor- 
tion of  heat  from  the  heating  gases  will  travel  to- 
wards the  interior  of  the  carbonising  chamber,  leav- 
ing only  a  portion  of  the  heat  for  the  recuperating 
structure.  Blocks  in  the  heating  wall  are  recessed 
to  provide  a  number  of  gas  passages  in  the  bodv  of 
the  wall,  so  that  a  greater  amount  ol  heat  is  deli- 
vered into  one  face  of  the  wall  than  into  the  opposite 
face.  Blocks  particularly  adapted  lor  the  con- 
struction of  such  a  heating  wall  arc  described. 

—  \V.  P. 

Coke  [from  pitch]  ;  Manufacture  of .  J.  Becker, 

Assignor  to  Koppers  Co.,  Pittsburgh,   Pa.      I'.S. 
Pat.  1,320,371,  4.11.19.    Appl.,  15.3, 1  - 

A  COKE-PITCH  mixture  is  coked,  the  residue  is  again 
coked  after  addition  of  more  pitch,  and  the  process 
is  re|>eated  until  a  substantially  ash-free  coke  is 
obtained,  derived  in  the  main  from  pitch. — A.  E.  D. 

Coke-oven   iron   uork.     L.    Wilputte,    Assignor   to 

A.  A.  Wilputte.  New  Rochelle,  N.Y.     I'.S.   Pat. 

1.320,132,  4.11.19.     Appl.,  27.5.18. 

At  the  opposite  ends  of   horizontal   coke  ovens  are 

placed  Mash  plates  and  metal  connecting  members. 

The  oven  masonry  is  recessed  to  hold  these  metal 
parts. — W.  P  . 

Chamber  Oven.     H.  Breaker,   Harburg.     tier.  Pat. 

31  1,118,30.11.17. 
Producers  are  built  between   the  gasifying  cham- 
bers.    The  upper  layers  oi  coke  in   the  producers 
are  heated  by  the  hot  th<    neighbouring 

chamber.    Any  chamber  can  be  cui  out  when 

sary  lor  repairs  without  tie'  working  of  the  rest 
being  discontinued. — W.   P. 

Safety  device  agaii  ns  for  gas  mains  [o/ 

i  ■    Will  r     Get    I ' 

813,649,  B.3.16.    Addition  to  Ger.  Pat.  308,073. 

\   mi  Miiiiwi:  ati. i  hed  to  a  gas  main  operates  two 

valve      pa    ojig  water  into  a  wai  '   and   ind  lifer- 

ent gas  respectively  when  the  pressure  dimin 

so  thai   the  cui  rei i  urj    pass  in 

one  direction,  i.e.,  through  thai  portion  of  the 
gas  main  beyond  the  membrane.     D.  W. 
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'N'atcr-gas  producers.  Comp.  pour  la.  Fabrication 
des  Compteurs  et  Materiel  d'Usines  a  Gaz,  Paris. 
Eng.  Pat.  112,268,  17.12.17.  (Appl.  18,757/17.) 
Int.  Conv.,  19.12.16. 

The  producer  is  fitted -with  a  false  grate  to  sup- 
port the  coke  and  effect  the  sharp  separation  of 
the  clinker  without  withdrawing  the  coke.  The 
producer  grate  is  rectangular  in  shape. — W.  P. 

Water-gas  plants;  Operation  of .    H.  E.  Smith, 

London.  Eng.  Pat.  134.573,  3.8.18.  (Appl. 
12,691/18.) 

An  improved  arrangement  of  the  valves  and  gear- 
ing for  operating  water-gas  plants  of  the  twin 
generator  type  (Eng.  Pat.  24,893  of  1908;  this  J., 
1909,  876)  is  described^  gas  making  being  inter- 
mittent, and  the  direction  of  travel  of  the  steam 
during  the  gas-making  period  being  reversed  after 
each  of  the  blowing  periods.  Dry-faced  centre 
valves  for  the  direction  of  the  air  and  blow  gases 
are  coupled  to  work  in  conjunction  with  the  steam 
inlet  connection  and  gas  outlet  by  operating  one 
central  shaft.  The  pressure  of  the  blowing  plant 
may  be  utilised  for  the  operation,  using  a  floating 
bell  suitably  connected  to  rotate  the  centre  valves. 
The  bell  is  released  at  certain  intervals  of  time 
according  to  the  adjustment  of  the  air-regulating 
valves. — W.  P. 

Hydrogen  or  water-gas;  Apparatus  for  the  produc- 
tion   of    from    exhaust    steam.      F.    Lang, 

Frankenthal.     Ger.  Pat.  313,917,  24.9.16. 

In  apparatus  for  the  production  of  hydrogen  or 
water-gas  from  exhaust  steam,  an  attachment  to 
the  producer  automatically  releases  the  back- 
pressure of  the  steam  during  the  periods  in  which 
the  steam  is  not  led  into  the  producer.  The  steam 
is  superheated  before  entering  the  producer,  either 
by  the  waste  heat  of  the  producer  or  of  the  gases 
generated,  or,  if  the  supply  of  exhaust  steam  is 
insufficient,  by  the  addition  of  highly-superheated 
steam  from  other  sources.  In  the  latter  case  suffi- 
cient superheated  steam  to  maintain  the  required 
pressure  is  automatically  led  into  the  exhaust 
steam  supply  by  means  of  a  reducing  valve. 

— L.  A.  C. 

Producer-gas;  Generation  of .     H.  W.  Bamber 

and  E.  Goldschmid-Abrahams,  London.  Eng. 
Pat.  134,113,  23.12.18.     (Appl.  21,539/18.) 

Means  are  described  for  automatically  controlling 
the  water  supply  to  a  gas  producer  with  change  of 
temperature,  making  use  of  the  expansion  and  con- 
traction of  the  fire-box  of  the  producer  or  of  some 
part  in  contact  with  the  latter.  The  temperature 
of  the  furnace  may  be  recorded  by  means  of  an 
indicator  in  connection  with  the  device,  which  is 
intended  primarily  for  use  in  producers  for  auto- 
mobile vehicles. — W.  P. 

Gas  from  solid  fuel  for  automobile  internal  com- 
bustion  engines  and  the  like;   Construction   of 

generators   for   .      J.    W.    Parker,    Harrow, 

Middlesex,  and  E.  Goldschmid  -  Abrahams, 
London.  Eng.  Pat.  134,300,  29.10.18.  (Appl. 
17,647/18.) 

The  producer  consists  of  an  inner  casing  made  up 
of  superimposed  sections  of  cast  iron  enclosed  by  an 
outer  sheet-metal  shell,  forming  an  annular  space 
round  the  furnace  through  which  passes  the  air  for 
combustion.  The  lower  sections  are  provided  with 
radiating  fins  which  divide  the  annular  space  into 
vertical  conduits. — W.  P. 

Combustible   gas;   Apparatus   for  producing   . 

W.  Pickard,  Rochdale,  and  D.  R.  Dobson,  Bolton. 
Eng.  Pat.  134,907,  11.11.18.     (Appl.  18,430/18.) 

Combustible   gas   is   prepared   from   liquid   hydro- 


carbon by  passing  the  vapours  mixed  with  6team 
through  a  red-hot  mass  of  charcoal  and  iron  filings 
(Eng.  Pat.  122,079;  this  J.,  1919,  128  a).  In  an 
improved  form  of  apparatus  a  burner  is  placed  at 
the  bottom  of  a  central  aperture,  in  which  is  situ- 
ated a  casing,  which  is  in  communication  with 
chambers,  the  first  containing  iron  filings  and  the 
second  a  mixture  of  charcoal  and  iron  filings. 

— W.   P. 

Gas  generators.  E.  Svensson  and  M.  A.  Crank, 
Copenhagen.  Eng.  Pat.  134,454,  11.2.19.  (Appl. 
3358/19.) 

The  producer  is  downward  burning  and  is  intended 

for  low-grade  fuels.  Horizontally  above  the  main 
fire,  resting  on  the  grate, 
3,  are  arranged  one  or 
more  cavities  in  a  circle, 
the  number  and  size  of 
these  cavities  being  so 
chosen  that  they  maintain 
a  circular  layer  of  burn- 
ing fuel  filling  the  whole 
circumference  of  the  pro- 
ducer. These  cavities  con- 
tain stepped  grates,  7,  for 
supporting  the  fuel.  When 
the  producer  is  working, 
air  from  the  interior  of  the 
producer,  and  also  steam 
if   the  fuel   used   is   moist, 

pass    through    the    pipes,    8,    and    the    grates,    7, 

into  the  burning  fuel. — W.  P. 

Gas  producers;  Apparatus  for  the  automatic  clean- 

m<i   nr  (tinkering  of  .    J.   Moussiaux,   Huv, 

Belgium.  Eng.  Pat.  135,058,  1.2.19.  (Appl. 
2526/19.) 
In  water-sealed  producers  the  layer  of  combustible 
is  supported  by  a  somewhat  thick  layer  of  clinker, 
which  itself  rests  on  a  revolving  bed  provided  with 
chimneys  or  shoots  for  the  discharge  of  the  clinker 
into  an  external  circular  channel.  The  bottom  of 
each  chimney  is  formed  of  a  fixed  circular  track 
above  which  the  chimney  travels.  In  each  chimney 
the  lower  part  of  the  back  wall  is  cut  away  in  such 
a  manner  that  the  clinker  can  spread  over  the 
track  on  the  rotation  of  the  chimneys,  being  after- 
wards removed  by  suitable  scrapers  or  rakes  formed 
by  the  front  wall  of  the  following  chimney. — W.  P. 

Coal-  and  water-gas;  Apparatus  for  the  manufac- 
ture of  combined .     W.  D.  AVilcox.  Chicago, 

111.  U.S.  Pat.  1,321,963,  18.11.19.  Appl..  17.1.16. 
Waste  gases  from  a  producer  chamber  pass  upwards 
around  a  vertical  gas  retort,  then  into  a  flue  con- 
taining a  steam  superheater.  The  retort  is  pro- 
vided with  a  number  of  gas  outlets  at  different 
levels  through  which  the  gases  given  off  at  different 
temperatures  may  be  withdrawn  separately  and 
continuously. — W.  P. 

Peat  and  the  like;  Manufacture  of  ammonia  and 

combustible   gas  or  coke  from  .     F.   Sauer, 

Potsdam.     Ger.   Pat.  314,015,  18.2.13. 

Dried  peat  or  the  like  is  heated  in  a  shaft  furnace 
so  arranged  that  decomposition  is  effected  in  three 
separate  zones.  A  mixture  of  air  and  steam  is  led 
in  both  at  the  top  and  bottom  of  the  upper  zone, 
which  contains  the  fresh  peat,  and  the  ammonia 
generated  is  led  away  from  the  middle  of  the  zone; 
the  material  passes  slowly  down  through  the  middle 
neutral  zone  into  the  lower  zone,  and  the  combus- 
tible gas  produced  in  the  lower  zone  is  led  away 
through  a  separate  outlet.  The  pressure  of  the 
mixture  of  air  and  steam  led  into  the  upper  zone 
is  regulated  by  the  pressure  of  gas  escaping  from 
the  lower  zone. — L.  A.  C. 
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Ammonia  and  tar  r.  nets*  \!<>r  producer- 

.).  van  Ackeren,  Assignor  t<>  Nepers  Co., 

Pi    iburgh,    I'.i.     i    -     Pat.    1,820,369,   4.11.19. 

Appl.,  M  5.18. 

Pbodugxb-oab,  superheated  with  respect  t»  its  tar 

and  watei    content,  ii  freed  from  dust   by 

pitation,   and   is   then  cooled   t<>  ■ 

it  which  tar  vapours  are  condensed  whilst 

is  still  in  the  state  of  vapour.    The  tar 

ii   ally  precipitated. — A.  E.  D. 

r,    Simon-C  I  ■  !..  and  ■'.  H.  Brown, 

-7.  L9.9.18.    (Appl. 

,    - 
Tut:  gas  is  made  to  pass  in  a  horizontal  din 

itelj    throogfa  spaces  having  positive  means 

oduction  ol  spray,  and  through  latticed  slats 

irel  by  the  spray.    A  spray  catcher  consisting 

n  1   horizontal   baffles   is  placed   before 

the  outlet  of  the  washer. — W.  P. 

ilas   washer.    A.    A.    Goubert.    Englewood,    N.J., 
Assign   I   boH.  B   D        Mont, lair,  N.J.    U.S.Pat. 
1.11.19.     Appl.,   1.5.18. 

washer  is  provided  with  a  number  of  baffles 
consisting  of  closely  arranged  plates  over  which 
water  is  kept  flowing.  The  plates  in  successive 
in  number,  and  decrease  in  cross- 
lectional  area,  and  also  in  respect  to  tho  horizontal 
and  rerticaj  -.  larating  them. — W.  P. 

Oas  liquor;  Process  for  removing  acid  constituents 
from   —  .  .     .  rkschaft  des   Steinkohlenberg- 

werks  Lothringen,  Qerthe.  tier.  Pat.  313,918, 
18.7 

.iiitinuous  process  for  removing  the  acid  con- 
stituents from  gas  liquor  by  distillation,  the  gases 
produced  are  freed  lrom  ammonia  by  washing,  the 
solution  being  returned  to  the  still.  The  residual 
gases  pass  through  a  second  wash  column,  which  is 
arranged  in  two  sections,  to  elicit  the  separation 
.it  water  rich  in  hydrogen  sulphide  from  the  upper 
portion,  and  water  rich  in  carbon  dioxido  from  the 
lower  portion. — W.  P. 

Hydrocarbon  ;  B(  ctifieation  oj .    De  Bataafsche 

Petreleum-Maatschappij,  and  J.  H.  C.  de  Brey, 
The  Hague.  Eng.  Pat.  123,522,  30.10.18.  (Appl. 
17.741    18.)     Int.  Conv.,  21.2.18. 

To  separate  a  mixture  of  two  volatile  components, 
'■;.,  natural  gas  containing  gasoline,  and  recover 
the  gasoline,  a  process  of  rectification  under  pres- 
--.ir.'  is  claimed.  A  preliminary  treatment  consists 
in  applying  sufficient  pressure  to  form  a  two-phase 
.  which  is  then  submitted  to  rectification.  A 
•  ol  90  a  i  mospheres  or  more  may  be 
employed. — A.  E.  D. 

Paraffin,   waxes,  oils,  or  fats;  Production  of  

from  /"■''.  peat-straw,  mosses,  lichens,  algce, 
groat,  >'»nr.  ptne  needles,  and  the  like.  K.  H.  V. 
\  n  Porat,  Stockholm.  Eng.  Pat.  133,989, 
31.9.18.     (Appl.  16,857/18.) 

Tiik    vegetable    matter    is   extracted   by    means  of 
terpenea  or  their  derivatives,  having  a  boiling  point 
than  100  .  oil  of  turpentine),  pre- 

bly  under  pressure. — A.  E.  D. 

itus.    J.  H.  Adams,  Brooklyn, 
^   *>  r    to    Texas    Co.,    Houston,    Tex. 

20,364,  28.10.19.     Appl.,  1.12.09. 
Oil  is  ontinuously,  under  pressure,  to  an 

t  of  restricted  cross-section,  to 
which  a  high  temperature  is  applied  locally.  The 
vapours  are  maintained  in  contact  with  the  oil 
mrfaoe  during  the  cracking  operation,  and  are  sub- 
sequently condensed. — A.  E.  1). 


(ids;  Process  and  apparatus  for  the  conversion  of 
liquids,  fluids,  and  .  .1 .  ii.  A.lams.  Brooklyn, 
\  *i .,  Assignor  to  Texas  Co  .  Houston.  Tea  I  9 
Pats,  mi  1,320,726  and  (b)  1,320,727,  4.11.19. 
Appl..  31.12.14  and  29 

(a)  HlOH-BOHJNQ  oil  is  subjected  t..  heat  under  its 
Own  vapour  pressure.  Superheated  steam  is  intro- 
duced   into    the   oil    and    the    volatile    products    are 

separated  from  the  heavy  residues,  which 
treated,    mi  In  an  apparatus  for  carrying  out  the 
process  described    under   (a),   automatic  pressure- 
control  valves  are  provided  between  the  still  and 

tl ndenser  and  also  at  the  end  of  the  condensing 

worm.  A  thin  horizontal  cracking  still  containing 
a  metal  of  melting  point  lower  than  the  iv.\  king 
point  of  the  oil  may  he  used.     It  commun 

ii      expansion    dome,     from    which     the    c 

Vapours  may   be  withdrawn   at  tl  i       nd   (he  un- 

converted oil  at  the  bottom. — A.  E.  I). 

Hydrocarbon    oils;    Treatment    of   .      i:      n 

Brownlee,  Pittsburgh,  Pa.     U.S.  Pat.  1,320,376, 
4.11.19.     Appl.,   11.7.17. 

A  current  of  gas  is  introduced  near  the  lower  end 
of  a  treating  system,  which  is  heated  and  main- 
tained under  pressure,  and  oil  is  introduced  at  a 
point  below  tho  upper  end  of  the  system.  The  oil 
and  vapour  How  upwards  through  the  s 
passing  at  intervals  through  areas  in  which  the 
speed  is  reduced  in  order  to  cause  separation  of 
the  heavier  components.  The  separated  heavy  oils 
How  downwards  in  counter  current  to  the  stream  of 
gas.  Part  of  the  separated  heavy  oil  is  trapped  in 
the  zones  where  tho  speed  is  reduced,  and  the 
trapped  oil  is  from  time  to  time  drawn  off  into  the 
lower  part  of  the  apparatus. — A.  E.  D. 

Petroleum  products;  Apparatus  for  treating  . 

I".  S.  Jenkins,  Chicago.  111.     U.S.  Pat.  1,321,749, 

11.11.19.  Appl.,  27.9.16. 
For  tho  production  of  light  oils,  heavy  hydro- 
carbons are  treated  under  pressure  in  a  still  fitted 
with  means  for  removing  vapours  of  "  greater 
average  density  than  that  of  the  lowest  produced 
in  the  still  from  selective  points  below  the  top  of 
the  still,"  and  for  mechanically  circulating  the 
liquid  in  the  still. — L.  A.  C. 

Briquette  machine.    F.  H.  Rogers,  London.     From 
St.  Louis  Briquette  Machine  Co.,  St.  Louis,  Mo., 


U.S.A.       Eng. 
2839/19.) 


Pat.     135,061, 


.2.19. 


(Appl. 


Gas  generators  or  the  like;  Apparatus  for  feeding 

fuel  to .     6.  H.  Bentlev  and  E.  G.  Appleby, 

'London.      Eng.    Pat.    135,272,    18.11.18.      (Appl. 
18,883/18.) 

Coal  and  the  like;  Method  of  cleaning .   H.  R. 

Conklin,  Joplin,  Mo.,  U.S.A.     Eng.  l'at.  130,972, 
7.7.19.    (Appl.  16,976/19.)    Int.  Conv.,  5.8.18. 

See  U.S.  Pat.  1,290,516  of  1919;  this  J.,  1919,  166  a. 

Petroleum  and  the  like;  Method  and  apparatus  for 

distilling  .    E.  C.  Ii.  .Marks,  London.    From 

Cleveland    Trust   Co.,    Cleveland,    Ohio,    U.S.J 
Bng.  l'at.  134,667,  24.4.18.     (Appl.  6921/18.) 

See  U.S.  Pat.  1,260,584  of  1918;  this  J.,  1918,  293  a. 

/■■„,/.  Liquid  -.  E.  C.  R.  Marks,  London.  From 
United  States  Industrial  Alcohol  Co.,  New  York. 
Eng.  Pat.  134,70(3,  80.4.19.    (Appl.  10,712/19.) 

See  U.S.  Pat.  1,296,902  of  1919;  this  J.,  1919,  353  a. 

Petroleum  pitch.    Eng.  Pat.  114,617.    See  IIb. 

on  monoxide  in  hydrogen.     Eng.  Pat.  131  243, 
S<  ■   VII. 

•ten  generators.     Eng.  Pats.  134,901-2.     See 

\  II 
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Sulphuric  acid  from  coal  gas  etc.  Ger.  Pat.  300,036. 
See  VII. 

Gat-testing  machine.     U.S.   Pat.   1,320,584.      See 
XXIII. 


[Combustible]  gases.     U.S.  Pats.  1,321,063-4.     See 
XXIII. 


Inflammable  gases.    Ger.  Pat.  313,858.  See  XXIII. 


Hb— DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 

Patents. 

Petroleum  pitch;  Destructive  distillation  of  . 

K.  Nomi,  Kitatoshimagun,  Japan.  Eng.  Pat. 
114,617,  11.2.18.  (Appl.  2432/18.)  Int.  Conv., 
4.4.17. 

Petkoleum  pitch  is  distilled  at  about  500°— 600°  C, 
oil  and  gas  being  produced,  and  a  pure  coke  left. 
The  gas  is  mainly  hydrogen. — A.  E.  D. 

Destructive,  distillation  of  carbonaceous  materials. 
F.  M.  Perkin,  and  Nitrogen  Products  and  Car- 
bide Co.,  Ltd.,  London.  Eng.  Pat.  134,236, 
19.2.18.     (Appl.  2920/18.) 

Inclined  or  vertical  retorts  of  refractory  material 
for  low  temperature  distillation  of  coal  etc.  are 
provided  with  passages  or  channels  in  the  walls  for 
the  preliminary  passage  of  superheated  inert  gas  or 
steam,  in  order  to  increase  the  yield  of  tar,  tar 
oils,  and  paraffin  hydrocarbons.  The  retorts  are 
elliptical  in  cross-section,  and  are  connected  to- 
gether in  pairs. — W.  P. 

Carbons  for  electric  arc  lamps.  W.  Heape,  London, 
and  H.  B.  Grvlls,  Weybridge.  Eng.  Pat.  133,376, 
2.8.18.     (Appl.  12,662/18.) 

The  carbons  are  enclosed  whilst  dry  in  a  chamber 
or  receptacle  which  is  then  evacuated.  The 
chamber  or  carbons  may  be  heated  during  the 
evacuation.  After  thus  removing  occluded  gases, 
the  carbons  aie  immersed  in  an  impregnating 
liquid.  (See  Eng.  Pats.  126,673  and  128,057:  this 
J.,  1919,  455  a,  568  a.)— B.  N. 

Mercury  arc  lamp.  P.  G.  Nutting,  Wilkinsburg, 
Pa.,  Assignor  to  AVestinghouse  Electric  and 
Manufacturing  Co.  U.S.  Pat.  1,320,087,  28.10.19. 
Appl.,  13.3.18. 

A  mercuky  arc  lamp  comprises  anode  and  cathode 
legs,  and  a  connecting  arc  tube  formed  of  hard 
glass  softening  only  at  a  high  temperature. 
Tungsten  leading-in  wires  and  terminals  are  sealed 
into  the  ends  of  the  legs. — B.  N. 

Incandescence  cathode  for  discharge  tubes.  W. 
Germershausen.  Leipzig.  Ger.  Pat.  303,274 
16.3.17. 

The  cathode  is  composed  of  a  resistant  material  of 
high  melting  point,  e.g.,  iridium,  upon  which  a 
thin  layer  of  a  metal  such  as  tungsten,  affording 
copious  emission  of  electrons  when  heated,  is 
wound  spirally,  in  direct  electrical  contact. 

—J.  S.  G.  T. 

Distillation  of  waste  liquors.  Eng.  Pat.  120,724. 
See  V. 


Distillation    of    waste    celluose    lyes.      Ger. 
313,607.     See  V. 


Pat. 


III.-TAR  AND  TAR  PRODUCTS. 

Naphthalene  ;  Manufacture  of  pure  from  coal 

tar.    3 .  A.  Daw.    Coke  Oven  Managers'  Assoc, 
Nov.  29,  1919.    Gas  J.,  1919,  148,  489—490. 

The  naphthalene  is  present  in  the  carbolic  and 
light  creosote  oils,  which  represent  about  20 — 25% 
of  the  tar  distilled.  These  oils  are  washed  for 
carbolic  and  cresylic  acids  before  further  treat- 
ment, as  the  latter  have  the  effect  of  keeping  the 
naphthalene  in  suspension.  After  cooling  for  a 
period  of  48  hours  the  excess  oil  is  drained  off 
from  the  precipitated  naphthalene,  which  is  then 
distilled  in  a  10-ton  gas-fired  still.  Large  flaky 
crystals  are  obtained  which  still  contain  25 — 30  \ 
of  oil.  The  main  quantity  of  this  is  removed  by 
hydraulic  pressure  (35  cwt.  to  2  tons  per  so,,  in.)  in 
a  steam-jacketed  press.  The  "  pressed  naphtha- 
lene," containing  about  1%  of  oil,  is  then  melted 
and  washed,  first  with  sulphuric  acid  and  then 
with  caustic  soda  solution,  these  being  followed  by 
sodium  sulphate  solution,  on  which  the  naphthalene 
floats.  After  separation  it  is  subjected  to  a  final 
distillation.  The  vield  of  finished  product  from 
crude  "salts"  is  40— 45%.— W.  P. 

Side-chain  oxidations  with  potassium  permangan- 
ate. [Oxidation  of  nitrotoluenes  to  nitrobenzoic 
acids.]  L.  A.  Bigelow.  J.  Amer.  Chem.  Soc, 
1919,  41,  1559—1581. 

The  action  of  potassium  permanganate  in  alkaline 
solution  on  the  three  nitrotoluenes  has  been  investi- 
gated with  a  view  to  determining  the  optimum  con- 
ditions for  the  technical  preparation  of  the  nitro- 
benzoic acids.  The  experiments  were  usually  per- 
formed by  gradually  adding  the  solid  permanganate 
to  a  boiling  suspension  of  the  nitrotoluene  in  aque- 
ous sodium  hydroxide  solution.  Changes  in  the 
conditions  of  oxidation,  in  general,  merely  cause  a 
different  proportion  of  the  nitrotoluene  to  be 
attacked  by  the  oxidising  agent,  the  ratio  of  nitro- 
benzoic acid  produced  to  unchanged  nitrotoluene 
remaining  essentially  constant.  It  is  concluded, 
therefore,  that  the  quantity  of  nitrotoluene  or 
nitrobenzoic  acid  entirely  destroyed  by  the  oxi- 
dising agent  is  practically  constant  and  almost 
independent  of  the  oxidation  procedure,  and  that 
at  least  two  entirely  independent  actions  take 
place,  namely,  the  oxidation  of  the  organic  com- 
pound and  the  decomposition  of  the  permanganate 
into  manganese  oxides  and  free  oxygen.  Increase 
in  the  concentration  of  the  alkali  in  the  oxidising 
mixture  up  to  a  certain  point  favours  the  oxidation 
of  o-nitrotoluene,  beyond  which  point  a  further 
increase  produces  essentially  no  effect,  all  other 
conditions  being  kept  constant.  By  this  increase 
in  alkali  concentration  the  oxidation  of  the  meta- 
isomeride  is  hindered,  such  oxidation  being  most 
effective  in  an  essentially  neutral  medium;  with 
p-nitrotoluene,  oxidation  is  favoured  up  to  a  cer- 
tain point,  beyond  which  the  quality  of  the  product 
becomes  very  poor.  Increasing  dilution  of  the  re- 
action mixture  favours  the  oxidation  of  all  the 
nitrotoluenes,  probably  owing  to  retardation  of  the 
decomposition  of  the  permanganate  into  manganese 
oxides  and  oxygen.  Under  all  circumstances 
p-nitrotoluene  is  oxidised  most  readily,  the  ortho- 
compound  next,  and  the  mefa-isomeride  least 
readily.  Nearly  the  same  results  are  obtained  when 
the  oxidation  is  effected  in  copper  or  enamel-lined 
vessels,  but  distinctly  lower  yields  and  products  of 
poorer  quality  result  when  iron  vessels  are  used 
both  with  and  without  alkali.  The  addition  of 
salts  of  calcium  and  magnesium  produces  no  notice- 
able effect  in  the  oxidation  of  p-nitrotoluene  in 
neutral  solution,  and  a  like  result  is  obtained  when 
pyridine  is  added  to  an  alkaline  solution,  although 
the  latter  acts  as  a  powerful  negative  catalyst  in 
certain  permanganate  reactions.  (See  also  J.  Chem. 
Soc,  1920,  i.,  20.)— H.  W. 
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.'.    Steeling.    See  1 1  v. 
VoUmann.    See  Xlli 

P\T! 

i  Product         ■■!  high    percentage  . 

Chaunage,  et    Force   Motrice, 
121,455,     7.10.18.      (Appl- 

■    i.:i.  t  onv.,  L12.17. 

I  dissolved   in   phenols,  such  as 

I   carbolic   acid,    oresols,   or   xylenols   a1 

about  70    t '  .  using  •">-  -10  parts  ni  Bolvent  according 

richness  ol   the  carbazole;   t  lu>  Bolution   is 

!    hot,   and   the  crystals   which  separate  on 

\i  :i-~in-<l  with  a  small  a mi  of  the  cresol 

mixture      rhe  product  Prom  the  fire!  crystallisation 

yields  .     BO     carbazole,  which  may  be  purified  to 

md  crystallisation  l  nun  phenol  or  its 

The    crudo    carbazole    used    as    the 

rial  may  consist  of  the  residue  obtained 

stilling   tlio  liquor  from   the   purification   of 

anthracene  by  means  of  pyridine.    Crnde  carbazole 

btained   bj    the  action  of  water  on 

iuai-carbazole,    produced    l>y    treating   crude 

■ne  with  caustic  potash. 

—J.  P.  B. 

•    and   benzol  chloride;   Production 

•if  — ■ —  and  a)  certain  /■  i  i  and  substitu- 

ducti  of  these  compounds.     Levinstein, 

Ltd.,  II.  Levinstein,  and  \Y.  Bader.  Manchester. 

Eng.   Pat.   134,250,  27.7.18.     (Appl.   12,227/18.) 

Products  chloro-substituted  in  the  side  chain  aro 
obt<  ined  by  treating  hydrocarbons  at  temperatures 
i  .  with  hypochlorous  arid  in  aqueous  boIu- 
I'hus.  for  example,  toluene  (8  mols.)  is  emulsi- 
fied with  a  hypochlorite  solution  containing  1  mol. 
•  ne     he  mixture  is  cooled  to  -5°  C, 
and  dilute  sulphuric  or  other  acid  (J  mol.)  is  added 
illy.       The     product     contains     unchanged 
toluene,   60 — 70       of   the   theoretical   quantity   of 
benayl    chloride,    and    small   quantities   of   benzal 
ehlorido   and    other    chlorinated    products,    and    is 
purified     by     fractional    distillation.       Similarly     a 
1  atom  of  chlorine  can  be  introduced,  it  pre- 
ferably occupying  a  position  in  the  methyl  "roup 
already  substituted   it    more  than  one  side  chain   is 
The   method    is   not    applicable   to   nitro- 
substitution    products,    Bulpho-chlorides,   or   cresol 
whilst    sulphonic    acids    under    these    con- 
-  are  Bubstituti  d  in  the  nucli 

<;.  F.  M. 

•  .  Preparation  of  .     J.  M.  Weiss,  New 

York,  and  C.  R.  Down-.  Cliffside,  N.J.,  Assignors 
i"  The  Barrett  Co.  U.K.  Pat.  1,318,631,  14.10.19. 
Appl..  27 

dm  d   by  subject  ing  benzene 
in  the  vapour  phase  to  the  action  of  a  gas  contain- 

•     at    a    suitable    temperature' and    in    the 
•I  a  suitable  catalyst.— G.  F.  M. 

'/ .    .1.  M.  Weiss, 

fork,   and   C.    It.    Downs,   Cliffside,   N.J., 

to  The  Barrett  Co.   U.S.  Pat.  1,31^,633. 
li.l"  19     appl  .  -  1.19. 

ltKsziNF.    is    oxidised    to    compounds    containing 
n.  and  le-s  than  six  <  arbon 
a  ga<  containing  oxygen  at  a  tem- 
1    i     in  the  presence  of  a  suit- 
G.   I".   M. 

itfui  ts;  Prepara- 
— .     E.  H.  Zollinger  and  li , 
Berlin      I    -    I'  I     1,321.271.  11. 1  1.19. 
15. 

I         romatic    halogen    compound,    in    which    the 
'  > ted  by  fa   droxyl,  is  ■• 


under  pie-sure  to  the  temperature  o{  saponification 

with   a   solution  of  an  alkali   hydroxide   and  a   lead 

salt  which  forms  an  insoluble  compound  with  I 
phenol.      The    reaction    mixture    is    then    quiokly 
cooled  to  cause  the  crystallisation  of  the  metallic 
compound  ol  the  phenol,  and  this  is  separated  and 
decomposed  to  liberate  the  free  phenol.-    (.'.  P.  M. 

Benealdehyde ;  Production  «f .    .1     M    Weiss, 

.New    York,    .\ .  \  ..    and    ('.     It.     Downs.    Vln 

N.J.,  Assignors  to  The  Barret!  c..     rs    Pal 
1,821,969,  18.11.19.    Appl..  25.6.19. 
Bbnzaldkhydh  is  produced  bj  passing  a  mixture  of 

toluol   vapour  and  a  gas  containing  oxygen  over  an 

oxide  of  molybdenum  heated  abovi   500    1 

— L.  A.  C. 

AnthranUic  acid;  Process  o)  g .    R.  S. 

Pot!  -  .  Grantwood,  N.J.,  Assignor  to  The  Barrett 
Co.    I'.S.  Pat.  1,322,052,  18.11.19.    Appl  ,  17.6.19. 

As  a  step  in  the  manufacture  of  anthranilic  acid, 

carbon  dioxide  is  passed  into  a  solution  containing 

an  alkali  anthranilatc  and  an  alkali  carbonate  to 
coiner!  the  carbonate  to  the  bicarbonate;  the  pre- 
cipitated bicarbonate  is  separated  by  filtration,  and 
an  excess  of  sulphur  dioxide  I-  passed  into  the  fil- 
tered liquor.—  L.  A.  (.'. 

Isonitrosoacetanilide  and  its  substitution  products; 

Production  of  .     J.  R.  Geigy  A.-G.,  Basle. 

Ger.  Pat.  313,72o,  11.5.18. 
Chi.ouai,  hydrate  in   presence  of   hydroxylamino  or 
hydroxylamine  sulphonic  acids  is  allowed  to  act  at 
an  appropriate  temperature  on  aniline  Or  its  ring- 
substituted    halogen,    alkyl,    alkyloxy,    or   earboxyl 
derivative-,  or  their   N-monoalkyl  or  monoaryl  de- 
rivatives.    Chluraloxime  is  formed  and  reacts  fur- 
ther thus : — 
CC1,-CH(OHV.  +  NH,OH  =  CC11-CH:N(OH)  +  2H.O 
CCl,CH:N(OH)  +  C„H,NH,  +  H,0  = 

C0H,NHCOCH:N(OH)  +  3HCI. 
Hydroxylaniincsulphonic  acid  is  prepared  by 
slowly  adding  50  sulphuric  acid  to  a  mixture  of 
sodium  nitrite  solution,  ice,  and  bisulphite  until  the 
liquid  turns  Congo  red  paper  distinctly  blue.  The 
separation  of  the  sodium  hydroxylaniinedisiil- 
phonate  first  formed  into  hydroxylaniinestilphonic 
acid  and  sodium  sulphate  proceeds  rapidly  but  is 
only  completed  alter  standing  for  two  days.  On 
boiling  under  a  reflux  condenser,  hydroxylamine 
sulphate  is  produced,  and  this  gives,  when  boiled 
with  aniline  and  chloral  hydrate,  isonitrosoacetani- 
lide, bright  yellowish  plates,  m.  pt.  175"  ('.  with  de- 
composition, slightly  soluble  in  cold  water,  benzene, 
fairly  soluble  in  ether  and  alcohol,  precipitated  from 
solutions  in  dilute  alkalis  by  acid-.  On  warming 
with  strong  sulphuric  acid   it  yields  isatin-jS-imine, 

which  separates  into  i-jim  and  an uiium  sulphate 

when    its    dark    red    solution    in    sulphuric    acid    is 

diluted  with  water,  p-Chloroanihne  gives  with 
hydroxylamine  sulphate  and  chloral  hydrate  isoni- 
troso-acet-p-chloroanilide,     white    needles,     m.  pt. 

16-5°   C,    slightly   Boluble    in    cold    water    and    .  ;: 
Soluble  in  alcohol.      II .   J.    II 

Phenolic   bodies;   Mann  honates  of 

iii-nmiil  if    h  iiilnmiibiirs   fm     <■  <l:intj   . 

F.    Cobellis,   Charleston,   W.Va.,    U.S.A.        Eng. 
Pat.  134,715,  6.2.19.     (Appl.  2946    19  > 
See  U.S.  Pat.  1,301,909  of  1919;  this  J.,  1919,  569  l. 

Coke  [from  pitch].     I'.S.  Pat.  1 .32(1.371 .     See  ILk. 

Sulphonic  acids.    Ger.  Pat.  312,867.    See  VI. 

Maleicacid.     r.S.  Pat.  1,318,632.    See  XX. 
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IV.-COLOURiNG  MATTERS  AND  DYES. 

Indigo  industry;  Future  prospects  of  the  natural 
— — .  Effect  of  superphosphate  manuring  on  the 
yield  and  quality  of  the  indigo  plant.  W.  A. 
Davis.  Agric.  Res.  Inst.,  Pusa.  Indigo  Publ. 
No.  4,  1918.  19  pages. 
The  changes  imposed  on  indigo  cultivation  in  Bihar 
by  the  appearance  of  synthetic  indigo  have  resulted 
in  the  rapid  impoverishment  of  the  indigo  soils  in 
recent  years  and  a  consequent  serious  reduction  in 
the  yield  of  dye.  Superphosphate  manuring  has 
now  been  tried  on  several  estates,  and  very  favour- 
able results  have  been  obtained,  confirming  the 
view  previously  advanced  (Indigo  Publ.  No.  1,  this 
J.,  1918,  194  k;  1919,  248  a),  that  the  depletion  of 
available  phosphate  in  the  soil  was  the  principal 
cause  of  the  failure  of  indigo  crops.  Not  only  was 
the  actual  yield  of  green  plant  per  acre  far  higher 
in  the  case  of  superphosphate-treated  land,  but  the 
quality,  or  richness  in  indican,  was  superior,  so  that 
the  yield  of  cake  indigo  amounted  to  as  much  as  32 
seers  (64  lb.)  per  acre  for  a  single  cutting,  more 
than  was  ever  obtained  from  the  Java  plant  in  its 
best  days.— G.  P.  M. 

Indigo;  Loss  of  caused   by  bad  settling  and 

means  of  obviating  this.     Use  of  dhak  gum,  its 
effect  on  yield  and  quality.    W.  A.  Davis.    Agric. 
Res.  Inst.,  Pusa.     Indigo  Publ.  No.  3,  1918.     16 
pages. 
The  use  of  dhak  gum,  a  ruby-coloured  exudation 
from   the   dhak   tree   (Butea  frondosa)     is    recom- 
mended to  improve  the  settling  of  indigo  after  beat- 
ing.    An  increase  in  yield  of  3 — 6  seers  (6 — 12  lb.) 
of  indigo  per  100  maunds  (8000  lb.)  of  plant  has 
been  obtained,   representing  an  increase  of  about 
70%    with  Sumatrana  plants  and  35%    with  Java    ' 
plants,  and  no  appreciable  deterioration  of  quality 
ensues.    Dhak  gum  is  most  useful  in  factories  where 
so-called    "  green    vats "    are    obtained,    but    even 
under  very  favourable  conditions  of  fermentation 
perfect  settling  lis  rare,  and  use  of  the  gum  as  part    I 
of  the  ordinary  routine  is  advisable,  as  even  if  the    j 
seet^water  contains  only  1  part  of  indigo  in  10,000 
it  represents  a  loss  of  30%  with  Sumatrana  working. 
The  gum  should  be  used  in  the  proportion  of  1  seer    ' 
(2  lb.)  to  100  maunds  (8000  lb.)  of  plant,  a  strained    i 
solution    being    added    to    the    beating-vat    about 
5  mins.  before  beating  is  ended. — G.  F.  M. 

Indican    from    indigo-yielding    plants;    Improved    i 

method  of  preparing .     B.  M.  Amin.  Agric. 

Res.  Inst.,  Pusa.  Indigo  Publ.,  No.  5,  1919, 
9  pages. 
An  improved  and  simplified  method  of  isolating 
indican,  applicable  to  all  Indigofera  sp.  and  other 
indigo-yielding  plants,  and  admitting  of  the  separn-  • 
tion  as  indican  hydrate  of  at  least  80%  of  the  glu- 
coside  present  in  the  aqueous  extract  of  the  leaves, 
is  carried  out  as  follows :  — The  leaves  are  twice  ex- 
tracted with  boiling  water,  and  the  extract  is 
treated  with  slaked  lime  and  filtered  to  remove 
gums,  tannins,  etc.  The  filtrate  is  evaporated  in  an 
open  dish,  treated  with  carbon  dioxide  to  precipi- 
tate the  lime  still  in  solution,  and  after  refiltration 
the  clear  solution  is  evaporated  to  a  thick  syrup, 
which  is  extracted  three  or  four  times  with  acetone. 
The  acetone  is  distilled  off  from  the  extract,  and  the 
aqueous  residue,  when  cooled  in  ice,  sets  to  a  crys- 
talline mass  of  crude  indican  hydrate,  C14H17OeN, 
3H,0.  The  crystals  are  separated  and  dried  at  the 
ordinary  temperature.  Pure  white  anhydrous-  in- 
dican, m.  pt.  177° — 178°  C,  is  obtained  by  precipi- 
tation with  benzene  from  a  hot  alcoholic  solution  of 
the  hydrate.— G.  F.  M. 

Patents. 
Quinone  dyestuffs;  Production  of .     M.  Becke, 

Wcidling,  W.  and  H.  Suida,  Vienna.     Ger.  Pat. 

300,707,  12.6.15. 
Naphthaqfinones  or  their  derivatives  are  combined    , 


with  aminobenzenesulphonic  acids  which  contain  a 
further  free  or  substituted  amino  or  hydroxvl  group 
or  with  dyestuffs  containing  amino  or  sulphonic 
groups  in  the  proportion  1  mol.  quinone  to  1 
reactive  amino  group.  The  reaction  is  effected  in 
aqueous  solution  or  suspension  or  by  grinding  to- 
gether the  reacting  substances.  Thus  aminoazo 
dyestuffs  are  combined  with  naphthoquinone,  so 
that  each  molecule  of  the  latter  or  its  derivative 
reacts  with  one  amino  group,  by  the  aid  of  an  oxi- 
dising agent,  air,  or  even  another  molecule  of 
quinone.  When  the  naphthaquinone  contains 
separable  negative  substituents  the  combination  is 
effected  by  such  condensation  agents  as  carbonates, 
bicarbonates,  or  acetates.  Here,  also,  when  a  sul- 
phonic group  is  split  off,  the  addition  of  an  oxi- 
dising agent  capable  of  giving  up  one  atom  of 
oxygen  is  advantageous.  While  the  colour  is  often 
completely  formed  in  the  cold  in  aqueous  solution 
or  suspension,  the  application  of  beat  is  more 
usually  necessary,  especially  with  nitrosonaphthols. 
The  resulting  dye-stuffs  are  soluble  in  water  and 
contain  a  quinone  nucleus  which  promotes  adhesion 
to  the  fibre;  the  fastness  of  the  shades  produced  is 
increased  by  after-treatment  with  metallic  salts. 

— H.  J.  H. 

Solutions  of  organic  substances.     Ger.  Pat.  313,726. 
See  XX. 
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Wool;  Absorption  and  retention  of  soap  by  . 

A.  Woodmansey.     J.  Soc.  Dyers  and  Col.,  1919, 
35,  169—171. 

Cross-bred  serge,  spun  silk  yarn,  cotton  wool,  and 
cotton  cambric  were  found  to  absorb  from  a  1% 
solution  of  Castile  soap  3'6,  1'8,  1'4,  and  0'4% 
respectively  of  fatty  acid  calculated  on  the  weight 
of  material  treated.  The  author  describes  a  number 
of  experiments  which  indicate  that  preferential 
absorption  of  the  basic  component  of  the  soap 
occurs  and  show  that,  within  limits,  absorption  in- 
creases with  the  duration  of  immersion  and  the  con- 
centration of  the  soap  bath,  and  that  the  amount  of 
soap  remaining  in  cloth  on  scouring  depends  on  the 
nature  and  thoroughness  of  the  scouring  process. 

— S.  S.  A. 

Wool  and  silk ;  Colouring  of with  strong  acids. 

P.    AVaentig.      Text.    Forscli.,    1919,    1,    59—63. 
Chem.  Zentr.,  1919,  90,  IV.,  492. 

If  boiling  50%  sulphuric  acid  or  fuming  hydro- 
chloric acid  is  poured  on  to  wool  in  presence  of  a 
few  crystals  of  sugar,  a  red  colour  develops  in  a 
short  time.  Without  the  sugar  pure  wool  gives 
very  little  colour,  at  most  only  a  faint  rose  tint,  but 
in  presence  of  considerable  quantities  of  cotton,  or 
artificial  silk,  or  of  other  cellulosic  substances  or  of 
substances,  such  as  pentosan,  yielding  furfural,  a 
decided  red  colour  is  produced.  The  presence  of 
fat  in  the  wool  leads  to  a  brown  colour.  Silk  be- 
haves in  a  similar  manner  to  wool. — B.  V.  S. 

Cotton  fibres  and  yarns;  Effect  of  certain  industrial 
processes  on  the  strength  of  .  R.  S.  Green- 
wood.   J.  Textile  Inst.,  1919,  10,  274—278. 

The  material  used  for  the  investigation  was  a 
sample  of  Sakelarides'  Egyptian  cotton;  its  grade 
was  estimated  as  "  fully  good,  fine  staple,"  and  the 
average  length  was  1J  in.  to  If  in.  The  results 
appear  to  show  that  a  yarn  realises  more  of  the 
available  strength  of  the  individual  fibres  than  has 
been  previously  assumed.  Previous  observers  give 
20 — 25%  as  the  strength  realised,  as  compared  with 
67%  found  by  the  author.  By  mercerising  yarn 
without  tension  the  strength  is  increased  23%,  the 
strength     of     the     individual     fibres     being     little 
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affected.     It  is  concluded   that  when   tlu>   fibre  is 
allowed  t<>  shrink  to  its  full  extent  no  strengthening 
The  fibres  when  removed  from  the  yarn, 
.  r,  arc  curly,  and  tl  ts  that  the  yaa  n 

has  shrunk  rather  than  the  fibre.    By  mercerising 
fan   with   tension   there  is  also   an   increase   in 
but  no  inorease  in  tho  fibre  strength.    In 
bleaching    gives    rise    to     an    nn  reused 
th.    The  increase  varies  according  to  tho  pre- 
vious treatments  of  the  vain.     It  cannot  bo  con- 
'.     however,     that     bleaching     will     always 
yarn,  but  only  that  bleaching,   pro- 
perly carried  out,  will  not  weaken  s  two-fold  yarn. 
The  fibre  strength  appears  to  be  considerably  re- 
on  an  average  20         This,   together  with 
the  increased  yarn  strength,  points  to  a  greatly  in- 
creased cohesion  of  the  fibres  in  the  yarn,  possibly 
a  the  removal  of  the  natural  wax  lubricant. 

— L.  1..  L. 


'/.-.<.-  Betting  of  .     HI.     P.   Krais.   Z. 

w.  Chem.,  1919,  32,  320—327.    (See  this  J., 
1919,  169a,  530a.) 

1'iHTiiMi  experiments  on  the  bicarbonate  process 
ut  retting  carried  out  on  nettles  made  it  clear  that 
rilised  by  treatment  with  chloroform 
could  not  be  retted,  but  that  on  inoculation  with  a 
i  of  unsterilised  nettle,  or  with  a  pure 
culture  of  bacteria  obtained  from  tho  retting  liquor 
of  nettles,  fermentation  set  in  and  retting  was  com- 
plete in  8  days.  The  retting  of  nettles  takes  place 
rather  more  rapidly  than  that  of  flax,  but 
they  are  more  bulky  and  require  a  bath 
equal  to  20  times  their  weight,  whereas  flax 
can  be  retted  with  a  bath  equal  to  10  times.  Trials 
were  made  to  substitute  chalk  for  the  sodium  bi- 
i  arbonate,  but  in  the  case  of  flax  tho  action  of 
i  halk  alone  was  not  sufficiently  rapid.  It  was  found, 
however,  that  the  use  of  chalk  permitted  a  con- 
siderable economy  in  the  use  of  sodium  bicarbonate, 
so  that  instead  ol  s  0'5  solution  of  the  latter  sub- 
a  liquor  containing  0'5%  of  chalk  and  0T /. 
of  sodium  bicarbonate  could  be  used  with  equal 
effect.  Thus  it  should  be  possible  on  the  large 
scale  to  perform  the  retting  of  1000  kilos,  of  llax 
straw  with  a  bath  of  10  cub.  m.  of  water  containing 
SO  kilns,  of  chalk  and  10  kilos,  of  sodium  bicarbon- 
ate, the  action  being  completed  in  3  days  at  35° — 
,  as  compared  with  5  days  required  for  the 
ordinary  warm  water  retting  process.  Moreover, 
the  new  alkaline  process  of  retting  is  practically 
odourh  ".  whereas  the  acid  retting  waters  have  a. 
t  offensive  odour. — J.  F.  B. 

Fibrtt  nte  ■ and   their   manipulation. 

ma."      E.      t>.      Rasser.      Monatsch. 
lind.,  1919,  34,  41—43.    Chem.  Zentr.,  1919, 
M,  IV..   I.'.i      124. 

may  be  applied  to  any  fibres  having 
a  woolly  I'ccl,  such  as  jute,  hemp.   tlax.  typha,  and 
the   hk.-.    hut   chiefly   to   flax    and   hemp  tows   and 
spinning  wastes,  as  well  as  to  fibres  derived  from 
the    pulling    of    rags,     twine    and     cloth    wastes, 
red   flax   and   hemp  lihres,  jute  wastes   and, 
Bai  and  bemp  grown  for  seed.    A  distinction 
is    made    between    technical    and    purely    chemical 
cottonising.      In    technical   cottonising   the  wastes 
or  fibres  are  passed   through  specially  constructed 
;  willows,  and   then  submitted  to  a  crimping 
•--     A  r.al  resolution  into  ultimate  fibres  does 
not  occur,  and  only  coarse  yarns  can  bo  span  which, 
agle  projecting  hairs,  are  not  so  smooth 
chemically  ultimate  fibre  s,  and  there- 

bere  more  effectively  both  to  each  other  and 
to    other    fibres    spun    along    with    them.      In    the 
is   of   cottonising   caustic   soda   and 
chlorine  are  employed,   also  urine,   sodium   carbon- 
ate, and  Turkey  red  oil  soaps,  further,  oxygen  or 


Bubstances   which  develop  gases.     According  to  a 
i\    Niesytka-Norna,  flax  straw  is  decorti- 
cated dry  by  machines  ami  the.  fibre  is  then  washed 

in  Snob  B    manner  that  the  washing  fluid   is  pre 

several  times  with  considerable  force  through  the 
ial.    Hemp  is  more  easily  cottonised  than  flax. 
In  order  to  i  ore  suitable 

for  spinning,  a  tn  with  a  strone  cold  caustic 

soda  lye  is  recommended,  followed  by  hot  water. 

—J.  l'\  B. 

Mm  an-  fibre  [Posidonia  Australia!.     J,   Bead  and 
II.  (J.  Smith.    Commonwealth  d  Australia  [net, 

Boi.  and  Ind..  Hull.   No.   1  I,   1919,  pp.  80. 

MaHIKB    fibre    is    pale   brow  n    in   colour,    lighter   but 
coarser   than  coir  fibre,  to  which  it  bears  a  gi  ii    i.l 

resemblance.  The  filaments  are  short  in  staple 
(50—2(111  mm.),  and  the  length  of  the  ultimate  fibres 
is  about  1  mm.  The  mean  tensile-  strength  of  tho 
filaments  is  20"16  kilos,  per  sq.  mm.  section,  and 
the  elongation  5'29  .  but  the  results  arc-  somewhat 
variable.  The  filaments  an-,  however,  extremely 
brittle.  Chemically,  the  marine  fibre  is  a  highly 
pronounced  lignocellulose,  apparently  intermediate 
between  jute  ami  wood,  but  it  is  characterised 
by  an  exceptionally  high  resistance  to  the  act  urn 
of  dilute  alkalis  and  solvents  of  cellulose,  and  hv  Us 
unusual  affinity  lor  dyes,  especially  basic-  dyestuffs. 
Posidonia  cellulose  is  obtained  with  a  yield  oi  55 
when  the  raw  fibre  is  subjected    to  the  ehlorina  I  ion 

process.     The  cellulose  shows  a  resemblance  to  the 

cellulose  of  esparto  and  straw,  both  as  regards 
length  of  fibre  and  its  high  furfural  value.  The 
raw  material  yields  7'5%  of  furfural  and  the  isolated 
cellulose  9*2%.  Posidonia  cellulose,  however,  does 
not  give  colorations  with  aromatic  amines  like  the 
cellulose  from  grasses.  Treatment  of  the  cellulose 
with  17"5 %  sodium  hydroxide  solution  gave  79'2% 
of  resistant  a-celluloso,  yielding  only  2'9%  of  fur- 
fural. In  this  respect  also  it  resembles  esparto  cellu- 
lose very  closely.  It  is  estimated  that  4,600,000  tons 
of  the  material  is  available  in  the  S.  Australian 
deposits,  and  that  the  fibre,  washed  and  purified  by 
acid,  could  be  landed  at  a  European  port  at  a  cost 
of  €li)  per  ton.  Its  short.ness,  coarseness,  and 
irregularity  of  staple,  the  lack  of  flexibility  and 
cohesion,  and  the  structural  characteristics  of  the 
filament  are  all  opposed  to  its  employment  in  the 
manufacture  of  fine  textiles.  For  lower  grade  pur- 
poses it  might  be  used  as  a  diluent  in  admixture 
with  wool,  its  dyeing  properties  and  low  heat  con- 
ductivity being  favourable  points.  For  coarse 
textiles  Posidonia  fibre  is  inferior  to  jute  in 
mechanical  properties,  but  it  could  be  used,  and  its 
resistance  to  chemical  and  bacterial  agencies  is 
advantageous  for  outdoor  work.  In  so  far  as  the 
textile  inferiority  of  the  material  is  dependent  on 
the  weakness  and  brittleness  of  the  filaments,  a 
remarkable  improvement  may  bo  effected  by  suit- 
able pre-treatment  with  dilute  acids.  The  flexi- 
bility and,  to  some  extent,  the  tensile  strength  are 
increased  by  steeping  the  fibre  for  several  hours 
in  2%  nitric  acid;  other  acids  have  a  similar,  though 
weaker,  influence.  Tho  authors  suggest  that  pre- 
vious unfavourable  reports  might  he  reconsidered 
with  this  in  view,  particularly  since  the  lui- 
in  the  carding  operation  is  to  be  attributed  to  the 
lack  of  flexibility  of  the  filaments  in  th.-  untreated 
condition.  The  authors'  investigations  have  not 
shown  favourable  results  for  the  Posidonia  fibre  as 
a  starting  point  for  the  manufacture  of  explosives 
(compare  Smart  and  Pe. ever,  this  .1.,  1918,  300  t). 
On  the  other  hand,  provided  a  Mutable  method  could 
be  found  for  the  isolation  of  the  ultimate  cellulose 
fibres,    the    utilisation   of   Posidonia   in    the    paper 

industry  would  a  •  offer  th.-  must  [m ^ni' 

outlet.     The  'lose  similarity  of  Posidonia  cellulose 

to    esparto    cellulose    is    a    strong    indication    of    its 
suitability  as  a  I    for  printing  papers  and 

the  lower  grades  of  writing  paper. — J.  F.  B. 
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Cellulose  and  nitrocellulose :  absorbent  power  for 
(jases,  and  constitution.  B.  Oddo.  Gazz.  Chim. 
Ital.,  1919,  49,  ii.;  127—139. 

Cellvlose  absorbs  various  gases  to  extents  increas- 
ing  with  the  solubilities  of  the  gases  in  water,  and 
absorption  of  a  second  gas  is  accompa-nied  by  partial 
displacement  of  a  gas  already  absorbed.  Both  deea- 
and  endeca-nitrated  celluloses  absorb  dry  hydrogen 
chloride  and  sulphur  dioxide.  (See  also  J.  Chem. 
Soc,  1920,  i.,  16.1— T.  H.  P. 

Nitroacetylcellulose.  B.  Oddo.  Gazz.  Chim.  Ital., 
1919,   49,   ii.,   140—14.5. 

The  preparation  and  the  properties  of  a  mixed 
acetyl-nitro  derivative  of  cellulose,  probably  the 
tetracetvloetonitrate,  are  described.  (See  also  J. 
Chem.   Soc,  1920,  i.,   16.)— T.   H.  P. 

Paper  pulp;  The  colouring  of for  textile  pur- 
poses. E.  Piischel.  Papier-Zeit.,  1919,  44, 
1742—1743,  1744—1745.  Chem.  Zentr.,  1919,  90, 
IV.,  507-^08. 

The  order  of  addition  to  the  pulp  is  first  the  resin 
size,  then  the  dyestuff  solution,  and  lastly,  after 
mixing  for  half-an-hour,  aluminium  sulphate.  If 
it  is  desired  that  the  stuff  should  become  warm 
through  prolonged  beating,  the  alum  is  added 
shortly  before  emptying.  Mineral  colours,  and 
basic  and  acid  dyestuffs,  added  in  the  above  manner, 
require  no  addition  of  mordant  for  fixation.  In 
order  to  avoid  uneven  dyeing  with  basic  dyestuffs  it  j 
is  advisable  to  add  a  little  alum  to  the  pulp  before 
the  dye.  Acid  dyestuffs  develop  their  strongest  ; 
colouring  power  with  heavily  sized  papers  contain- 
ing 5%  of  size;  their  use  is  not  economical  in  con- 
junction with  weakly  sized  papers  for  spinning,  and  ! 
they  have  to  be  avoided  altogether  for  unsized  cellu-  j 
lose  and  cellulon  yarns.  In  dyeing  with  substantive  i 
colours  sufficient  sodium  carbonate  should  be  added 
after  the  size  to  give  the  pulp  a  neutral  or  slightly  ! 
alkaline  reaction ;  the  dyestuff  solution  is  then 
added  and  5 — 10%  of  Glauber's  salt  or  common  salt, 
calculated  on  the  weight  of  the  fibre,  in  order  to 
fix  the  colour ;  the  aluminium  sulphate  is  added  last. 
The  quantity  of  salt  used  depends  on  the  depth  of 
shade;  the  water  squeezed  out  of  the  pulp  should 
not  be  coloured.  Substantive  colours  are  absorbed 
more  readily  if  the  stuff  be  heated  to  50°  C.  The 
dyeing  of  finished  paper  yarns  in  dyeing  machines 
has  not  given  satisfactory  results;  even  by  pro- 
longed action  and  the  use  of  penetrating  agents  the 
colour  does  not  go  through.  The  best  penetration 
of  the  dve  is  obtained  by  the  foam-dveing  treat- 
ment.—J.  F.  B. 

Paper  pulp;  Influence  of  temperature  on  the  rate 

of   draining    of   .      S.    Smith.      Papierfabr., 

1919,  17,  1121—1123. 
The  author  has  tabulated  the  values  of  y/j  repre- 
senting the  ratio  of  the  viscosity  to  the  specific 
gravity  of  water  ;tt  increasing  temperatures. 
He  then  determined  the  rate  of  flow  of  water  at 
different  temperatures  through  two  columns  of 
gravel,  fine  and  coarse.  The  results  showed  that 
the  ratio  of  time  of  flow  to  y/j  was  a  constant  for  ; 
«;ach  material  at  all  temperatures,  depending  only 
on  the  size  of  the  particles.  On  the  other  hand, 
when  the  viscosity  law  so  established  was  applied 
to  some  observed  data  published  by  Skark  (Papier- 
lab..  Festheft,  1912,  94,  767,  and  802)  for  the  rate 
of  draining  of  variously  beaten  paper  pulps  at  dif- 
ferent temperatures,  it  was  found  that  the  above 
ratio  was  not  constant,  but  decreased  with  increas- 
ing temperature.  Thus  the  increased  rate  of  drain- 
ing of  paper  pulp  on  the  wire  at  increased  tempera- 
tures does  not  depend  only  on  the  change  in  the 
viscosity  of  the  water,  but  is  assisted  by  another 
factor  which,  provisionally,  may  be  assumed  to  be    j 


the  shrinkage  of  the  fibres  by  dehydration  and  con- 
sequently the  increase  in  the  size  of  the  capillary 
passages  between  them. — J.  F.  B. 


Paper;   Quantitative  estimation  of  mixed  pulp   in 

newsprint .    Pulp  and  Paper  Mag.,  1919,  17, 

948—950. 

Chemical  methods  appear  to  be  of  little  value  for 
the  estimation  of  mechanical  and  sulphite  wood 
pulps  in  newspaper,  and  it  is  necessary  to  resort 
to  microscopical  methods.  Using  an  accurate 
sample  of  the  sheet,  a  careful  estimation  is  made 
consisting  of  an  average  of  10  fields  on  each  of  three 
separate  slides.  The  proportion  of  sulphite  pulp 
thus  estimated  is  considerably  in  excess  of  the  per- 
centage by  weight  actually  present,  because  the 
cellulose,  wood  fibre  loses  40%  of  its  weight  without 
corresponds  to  its  weight  relatively  to  the  ligno- 
cellulose  fibre.  In  the  process  of  conversion  into 
cellulose,  wood  fibre  loses  40  %  of  its  weight  without 
alteration  of  its  dimensions.  The  difficulty  of 
estimation  varies  according  to  the  state  of  prepara- 
tion of  the  fibres,  the  papers  of  the  United  States 
being  considerably  more  beaten,  and  hence  less 
easily  analysed  than  Canadian  papers.  As  the  per- 
centage of  sulphite  pulp  increases  the  tendency  to 
overestimate  it  by  microscopical  inspection  is 
decreased.  The  following  rules  have  been  estab- 
lished as  the  result  of  the  examination  of  a  large 
number  of  mixtures.  Scandinavian  pulps :  In 
mixtures  estimated  to  contain  50%  of  sulphite  pulp 
deduct  three-tenths  of  the  estimated  percentage  of 
sulphite  and  add  this  to  the  mechanical  pulp.  In 
mixtures  estimated  at  65%  sulphite  deduct  one- 
fourth  of  this  and  add  it  to  the  mechanical.  In 
mixtures  estimated  at  80%  sulphite  deduct  one- 
tenth  and  add  it  to  the  mechanical.  Canadian 
pulps  :  In  mixtures  estimated  to  contain  about  42' 
of  sulphite  deduct  seven-eighteenths  of  this  and 
add  it  to  the  mechanical  pulp.  The  factor  seven- 
eighteenths  holds  good  down  to  35%  of  sulphite 
pulp,  but  below  35%  the  factor  must  be  increased 
as  the  estimated  percentage  of  sulphite  falls.  It  is 
considered  that  an  accuracy  of  1  %  in  either  direc- 
tion may  be  attained. — J.  F.  B. 


Patents. 

Wool,  cotton,  or  like  fibres;  Machines  for  drying  or 

carbonising .    J.  Charles  worth,  Huddersfield. 

Eng.  Pat.  134,100,  11.12.18.     (Appl.  20,560/18.) 

In  a  drying  or  carbonising  machine  in  which  heated 
air  is  introduced  at  the  bottom  and  rises  through 
the  material,  which  is  fed  in  at  the  top  and  is  con- 
veyed through  the  machine  by  a  series  of  creeper 
conveyors,  a  canopy  is  fixed  over  the  delivery  end  in 
which  the  hot  exhaust  gases  are  collected  and  then 
conveyed  by  a  pipe  or  conduit  through  the  lower 
part  of  the  machine  to  the  feed  orifice  of  the  fan. 
The  hot  exhaust  gases,  mixed  with  sufficient  cold 
air,  are  then  re-heated  and  again  introduced  into 
the  drying  chamber. — J.  F.  B. 


[Tl'oo/]  piece  or  like  scouring  processes;  Treatment 

of  effluent  from .    Distillates,  Ltd.,  and  G.  G. 

Jarmain,  Kirkheaton,  Yorks.  Eng.  Pat.  134,410, 
14.12.18.  (Appl.  20,859/18.) 
The  effluent  from  woollen  piece  goods  scouring 
machines  is  heated  to  boiling  and  allowed  to  cool ; 
the  soap  from  the  sodium  carbonate  contained  in 
the  effluent  either  separates  out  naturally  or  is 
separated  by  centrifuging  or  filtering  the  cold 
liquor.  If  necessary  the  effluent  is  evaporated  to 
a  concentration  sufficient  to  ensure  the  separation 
of  the  soap  on  cooling.  The  separated  soda  liquor 
is  suitable  for  re-use  in  scouring. — J.  F.  B. 


cm.,  no.  i.i 
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and  other  fit>  .    Utuhinet  us,,i 

thing  onit  scouring 
,  W.  Tayl       Bud 

I     |    Pat.  184,714,  kppl.  2784 

I  for  the  immersion  and  carrying  for- 

-   materia]   consist*   .>i    smooth 

arthemi  are,  porj  elain,  or  other 

ni    .  resistant   to  acids  and  alkalis, 

:  into  i  dotted  bearing  and  secured  by  a  plate 

i,  to  the  bearing,  or  fixed  bj  other  means 

so  as  t..  be  naiilj  r<  phv  eabl<       8    8    \ 

rino  the  durability  of . 

bw.    v.irin.    Meister,    Lucius,    and    Bruit 
;■       2    I  772,  2.10.15. 

ited  at  the  ordinary  temperature  with 

< :  i  on: i ii in  or  aluminium,  particularly  with 

the  •  which  are  used  in  chrome  tanning, 

alum,  chromium  i  blonde  and  then 

salts.     Alum  oi    aluminium  sulphate  in   the 

ol  neutral  or  basic  -alts  maj  also  be  employed. 

treatment  ol  the  wool  may  take  place  by  pro- 

longed  steeping  nr  by  padding  nr  impregnating  with 

>.it. '.I    solutions,   and   may    be   carried 

mi:  either  on  the  loose  wool  or  on  piece  goods.    The 

1  possess)  i  i  to  th 

action  ol   air  and   light.     (S  bis  J.,    1919, 

I     F.   B. 

Silk;    /'    icess    '  "J  - by  treatment 

with   >rnter  under  pressure.     Farhenfabr.  vorm. 

yer  nnd  Co.,  Leverkusen.  Ger.  Pat.  301,255, 

16.1.16. 

mum.  quantities   ol    substances   with  an   alkaline 

along  with  the  water.    The  de- 

gumming  is  satisfactorily  performed  without  the  use 

oi   soap,   and   the   treated   silk  possesses  the  same 

1  u- 1 r«-  and    ie.  I   as   that  degommed   by  the  usual 

methods.  Suitable  alkaline  substances  are  ammonia, 

Mdium  carbonate,  caustic  soda,  sodium  phosphate, 

nnd  borax. — J.  F.  B. 

for   aircraft.      P.    Sage    and    Co.,    Ltd., 

London,  and  N.  A.  T.  N.   Feary,  Peterborough. 

Rng.  Pat.  134,611,  1.11.18.    (Appl.  18,064/18.) 

Pafkb  or  light  textile  material,  coated  on  one  side 

with  a  solution   of  casein,   is  applied  to  each  side 

nt  an  interlaced  nr  woven  wire  fabric.     The  whole 

i-  iiitnpp  that   the  paper  or  textile  fabric 

on   one   side   oi    the    wire    is    depressed    into   the 

interstices  between  the  wire  to  meet  and  adhere  to 

•  in  the  other  side  of  the  wire.     The  resulting 

material  may  he  impregnated  with  oil  or  oil  varnish 

nr  tl.'   like  under  pressure. — S.  S.  A. 

'•/  aircraft.  P.  P.  Bradley,  East 
"ran  |  ii, ,r  to  Aircraft  Fireproofing  Cor- 
poration, Nutley,  N.J.  U.S.  Pat.  1,321,708, 
1111.1!'.    Appl  .  22.3.18. 

Bavnau  layers  of  protective  substance,  one  of  which 
mutants  alginic  acid,  are  applied  to  tho  cloth  or 
wood  to  !»•  tireproofed.— S.  S.  A. 

I  <   tubttanee*  sveh   ns   textile  fabrics,   u-ood, 

Process  for  preserving  .     Grubenholz- 

unpragnierung  Ges.  m.  b.  H.,  Berlin.    Ger.  Pat 
761,  21.10.16 

liit   material  i-  treated  with  Buorosulphonic  acid, 

either  as  su,  |,  ,M-  :l^  gaits  . . t  metallic  or  organic  bases, 
or  in  mixture  with  diluting  substances,  such  as 
•odium  sulphate  nr  ebb, rule.      In  the  latt.  i   i  ass  the 

t«o  dry  s.iits  may  be  mixed  and  compressed  into 
tablets.  Zinc  Buorosulphonate  gives  a  clear  solu- 
tion  iii  water  and  does  not  form  basic  salts.  Organic 
liquid-  mi  •  ote  may  be  used  a-  solvents  for 

the  Bnoroanlphonic  acid  or  its  salts. — B.  V.  S. 


.\  on-inMammable  fal  motion 

for  the  production  of  •  .  W.  Naher,  Pfor 
1,773,  27.4.16. 
Tan  libre  before  spinning  and  weaving  is  -prayed 
with  a  solution  ol  sodium  staanate,  applied  in  such 
a  way  that  it  dries  at  the  moment  of  deposition. 
The  impregnated  material  maj  then  be  treated 
with  an  aqueous  solution  ol  carbonic  acid,  wa  bed. 
and   dried.      The   op  may  be  n  peated    it 

try.  Material  bo  treated  retains  its  normal 
elasticity,  and  does  not  lose  us  fire-resisting  pro- 
perties by  washing.     B.  \     8 

Hopbine*,  Process  foi  obtaining  fibre*  capo 

being  spun  and  ■<  (a  •  rial  from  . 

E.  Reis,  Heidelberg,    tier.  Pat.  304,387,  16 
Bop-binbs  arc  extracted  with  hot  water  and   then 
I  with  a  dilute  Bolution  of  Bodium  or  potas- 
siuiu   hydroxide,   sulphite,   or   bisulphite   or   mag- 
nesium   bisulphite,    which    removes   certain    pectin 

sub  ta ,  leaving  others  which,  by  their  glutinous 

properties,  serve  to  strengthen  the  flues.  From 
the  first  aqueous  extract,  after  fermenting  and  diB- 
billing  off  the  alcohol,   a   tannin-like  BUbstarj 

red,  which  maj  be  used  in  dyeing  and  tan- 
ning—15.  V.  S. 

'  ,  stiff  vegetable  fibres;  Process  for  mi 

suitable  for  carding  ana  spinning.    M  .  Bohm 

und  Snlm,  Vienna.    Ger.  Pat.  305,577,  25.1.18. 
mooth  fibres  stub  as  kapok,  asclepia,  and 
typha  fibn     are  made  soft  and  pliable  by  treatment 
with   a  dilute  solution  of  pyridine  bases,   washing, 
and  drying.-   15.  V.  S. 

Flax  and  hemp  straws;  Process  for  treating  . 

P.  PiiBchel,  Hilvetthol.    Gcr.  Pat.  305,682,  1.11.17. 

The  straw,  after  retting  in  water,  is  rinsed  with 
warm  water,  preferably  at  30°  C,  before  being 
artificially  dried,  in  order  to  remove  as  far  as 
possible  the  viscous  retting  fluid  adhering  to  the 
individual  steins  when  they  are  subsequently 
pressed  between  squeezing  rolls.  In  this  manner,  in 
spite  nf  the  artificial  drying,  a  textile  fibre  and 
tow  are  obtained  which  are  superior  in  colour  and 
flexibility  to  the  product  obtained  by  natural  dry- 
ing. A  higher  temperature  than  35°  C.  weakens 
the  fibre  under  the  squeezing  operation,  while 
water  below  20°  C.  is  not  effective  in  removing  tho 
viscous  fluid. — J.  F.  B. 

Fibrous  plants;  Process  for  loosening  the  bast  of 

.       Nessel-Anbau-Ges.,     Berlin.       Ger.     Pat. 

307,144,   2.2.18. 

Plants  such  a.s  nettle,  ramie,  broom,  hops,  rushes, 
tlax  and  the  like,  or  portions  of  such  plants  com- 
prising the  bast,  are  treated  with  solutions  of  sugars 
under  ordinary,  reduced,  or  6X0888  pressure.  The 
use  nt  sucrose,  dextrose,  maltose,  and  molasses  is 
specified. — J.   F.  B. 

Fibrous   plants,   particularly   nettles;  Process  for 

obtain/mi   the  fibre   of  .     Nessel-Anhau-Ges. 

Ger.  Pat.  312,381,  13.4.16. 
THE  plants  are  subjected  in   thin  layers  in  a  closed 
vessel  to  the  action  of  Buperheated  steam  and  then 
suddenly   and   strongly  coded.     Superheated  steam 

at   200    ('.  and  (in  atm.   pressure  is  used  at  first 

and  is  raised  subsequently  to  300°  C.  and  3  atm. 
pressure.  The  treatment  with  superheated  steam 
.  ni  (udden  cooling  bring  about  a  rapid  and  com- 
plete separation  Ot  the  fibres  without  any  deleteri- 
ous effect  on  their  textile  quality. — J.  F.  B. 

ibstituti  from  cellulose  and  similar  solutions; 

Manufacture  of .     Glanzfaden  A.-G.,  Peters- 

clci.     Ger.   Pat.  312,304,   15.7.19. 
Artificial  filaments  from  plastic  solutions,  whilst, 
being   freed    from    tho   solvents   and    precipitating 
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bath  chemicals  which  they  contain,  are  kept  under 
a  tension  which  is  induced  by  the  kinetic  energy  of 
shower  baths  directed  upon  them.  For  example, 
spun  threads  in  the  form  of  hanks  are  carried 
through  a  series  of  chemical  and  washing  shower 
baths  in  such  a  way  that  the  removal  of  all  chemi- 
cals takes  place  in  a  single  passage.  The  gentle 
tension  thus  obtained  is  sufficient  to  prevent  the 
thread  from  giving  an  opaque  and  brittle  product, 
and  the  yarn  is  strong,  soft,  bulky,  and  possesses 
a  slight  lustre  like  wool.- — J.  F.  B. 

Cellulose  or  material  containing  cellulose;  Manu- 
facture   of    solutions    of   .      A.    G.    Bloxam. 

London.  From  Zellstoff-fabrik  Waldhof,  Mann- 
heim-Waldhof,  Germanv.  Eng.  Pat.  132,815. 
12.10.17.    (Appl.  14,806 '17.) 

lx  making  solutions  of  cellulose  by  treating  the 
material  with  a  mixture  of  hydrochloric  and  sul- 
phuric acids  containing  less  than  39%  HC1  (Ger. 
Pat.  306,818  of  1917;  this  J.,  1919.  131  a)  a  more 
rapid  and  complete  solution  is  obtained  by  pre- 
viously treating  the  cellulose  with  an  alkali.  For 
instance,  1  part  of  cellulose  is  kneaded  with  5  parts 
of  caustic  soda  solution  of  17%  strength  for  half-an- 
hour;  water  is  then  added,  the  alkaline  liquor  is 
separated,  the  cellulose  is  washed,  scoured,  washed 
again,  and  dried.  The  purified  cellulose  is  then  dis- 
solved in  a  mixture  containing  35%  HC1  and  10 — 
12%  H2S04.— J.  F.  B. 

Cellulose    acetate;    Manufacture    of    compositions, 

preparations,  or  articles  having  a  basis  of  . 

H.  Drevfus,  London.  Eng.  Pat.  133,353,  29.4.18. 
(Appl.  7193/18.) 
PntE  toluene-o-monomethylsulphonamide  and  pure 
toluene-p-monomethylsulphonamide  are  solid  at  the 
ordinary  temperature,  and  are  unsuitable  as  plastic- 
inducing  solvents.  Mixtures  of  toluene-o-mono- 
methylsulphonamide  or  toluene-o-monoethylsul- 
phonamide  with  some  of  the  corresponding  para- 
compounds  are,  however,  suitable  for  this  purpose. 
They  may  be  used  with  or  without  triphenyl  or 
trjcresyl  phosphate  and  monomethylurea,  etc.,  for 
the  production  of  plastic  cellulose  acetate  products. 

— L.  L.  L. 

Cellulose    [acetate]     compound,;    Non-inflammable 

.    "W.  G.  Lindsav,  Newark,  N.J.,  Assignor  to 

The  Celluloid  Co.  U.S.  Pat,  1,319.229.  21.10.19. 
Appl.,  9.3.18. 

Acf.tylcellulose  is  mixed  with  phenyl  salicylate 
and  a  solvent  common  to  both. — J.  F.  B. 

Celluloid,    vulcanite,    or   the   like;  Substitutes  for 

.     W.   T.   Robinsoii-Bindley,  A.  W.   Weller, 

and  E.  Dulcken,  London.  Eng.  Pat.  (a)  134,564 
and  (b)  134,565,  27. 2. IS.  (Appls.  3502  and 
3503/18.) 
(a)  An  infusible  celluloid  or  vulcanite  substitute, 
insoluble  in  acids,  spirits,  oils,  or  petrol,  is  obtained 
by  condensing  o-,  m-,  or  j>-cresol  with  formaldehyde 
or  an  equivalent  quantity  of  a  substance  adapted  to 
yield  formaldehyde,  dn  the  presence  of  a  neutral 
sulphite  at  60° — 90°  C.  according  to  whether  a  soft 
or  hard  product  be  desired.  The  reagents  (7  parts 
by  weight  of  cresol  and  5  parts  by  weight  of  formal- 
dehyde) may  be  brought  together  in  the  gaseous 
form,  preferably  under  a  pressure  of  10 — 20  lb.  per 
sq.  in.,  the  cresol  being  volatilised  by  a  current  of 
steam,  and  sufficient  sodium  sulphite  being  packed 
dnto  the  reaction  tube  to  ensure  contact  with  the 
reacting  gases.  Alternatively,  formaldehyde,  50 
parts,  or  volatilised  paraformaldehyde  may  be  blown 
into  o-  or  m-cresol,  50  parts,  maintained  at  60°  C. 
in  the  presence  of  5 — 10  parts  of  the  catalyst  dis- 
solved in  a  small  quantity  of  the  formaldehyde  solu- 
tion until  a  treacly  mass  is  formed.  The  material 
may   be  hardened  by  heating  in  an   autoclave   at 


1409— 160°  C.  at  a  pressure  of  200  lb.  per  sq.  in.,  or 

on  the  water-bath  at  60° — 80°  C.  without  pressure. 
Fillers  may  be  incorporated  with  the  material 
whilst  it  is  still  in  the  semi-molten  condition  prior 
to  its  being  placed  in  the  hardening  moulds. 
(b)  Substitutes  for  celluloid,  vulcanite,  or  the  like 
are  obtained  by  incorporating  camphene  and  nitro- 
cellulose or  cellulose  acetate  or  mixtures  of  these  or 
of  camphene-  and  celluloid  wdth  the  material 
obtained  by  any  known  process  for  the  condensation 
of  phenol  or  cresols  (without  separation  of  the  in- 
dividual cresols)  with  formaldehyde  or  by  the  pro- 
cesses described  under  (a)  or  in  Eng.  Pat.  134,563 
(page  35  a). — A.  de  W. 

Pyroxylin  composition  and  process  of  making  same. 
W.  F.  Doerflinger,  Staten  Island,  N.Y.  U.S. 
Pat.  1,320,453,  4.11.19.     Appl.,  6.12.18. 

■V  coating  composition  is  made  wuth  a  non-drying 
oil  and  pyroxylin  dissolved  in  a  volatile  solvent 
containing  diacetone-alcohol,  ?i-butyl  alcohol,  a 
volatile  ketone,  and  benzeue. — J.  F.  B. 

Pyroxylin  solvent,  and  composition  containing  the 
same.  E.  M.  Flaherty,  Parlin,  N.J.,  Assignor  to 
E.  I.  du  Pont  de  Nemours  and  Co.,  Wilmington, 
Del.  U.S.  Pat.  1.321,611,  11.11.19.  Appl., 
16.3.18.     Renewed  24.6.19. 

A   nitrocellulose   composition   is   treated   with   a 

solvent  consisting  of   a   mixture  of  ethyl   acetate, 

butyl  alcohol,  and  benzene. — S.  S.  A. 

Pyroxylin  bodies:  Process  of  producing  •.  Sol- 
vent for  pyroxylin  bodies.  M.  V.  Hitt,  Parlin, 
N.J.,  Assignor  to  E.  I.  du  Pont  de  Nemours  and 
Co.,  "Wilmington.  Del.  U.S.  Pats.  1,321,633  and 
1,321.634,  11.11.19.  Appl.,  10.12.17.  Renewed 
24.6.19. 

Pyroxylin  is  dissolved  in  a  mixture  of  ethyl 
acetate,  benzene,  and  ethyl  alcohol,  and  the  solvent 
mixture  is  evaporated. — S.  S.  A. 

Millboard   or   the   like;   Process  for    impregnating 

articles     of  to     render     them     waterproof. 

Apparatus  for  impregnating  articles  of  pulp-  or 
straw-board.  E.  Slight  and  A.  D.  Lacy,  London. 
Eng.  Pats.  134,010  and  134,176,  21.10.18.  (Appls. 
17,165/18  and  12,880/19.) 

The  articles  are  first  partially  impregnated  with 
a  solution  of  casein,  to  which  formaldehyde  may  be 
added  if  desired,  in  order  to  stiffen  them  and 
economise  the  consumption  of  the  waterproofing 
composition,  subsequently  applied  in  the  form  of 
a  mixture  of  wax  and  resin.  In  some  cases  the 
casein  may  be  combined  in  the  same  bath  with 
the  wax  and  resin.  The  articles  after  immersion 
in  the  bath  are  carried  by  a  conveyor  from  one 
end  to  the  other  of  a  heated  impregnating  chamber, 
wherein  the  superfluous  solution  is  collected  and 
returned  to  the  bath.  The  chamber  is  heated  by 
means  of  a  furnace,  the  products  of  combustion 
from  which  pass  through  a  flue  in  the  inclined 
hollow  bottom  of  the  impregnating  chamber, 
throughout  its  entire  length,  and  thence  through 
uptakes  into  the  chamber  itself.  The  gas-heated 
impregnating  bath  is  situated  at  the  lower  end  of 
the  inclined  chamber,  and  the  products  of  combus- 
tion from  this  are  likewise  delivered  into  the 
chamber.  The  endless  conveyor  is  preferably  con- 
structed of  metal  slats,  the  edges  of  which  are 
turned  over  and  joined  together  by  wire  links  to 
form  an  endless  band. — J.  F.  B. 

Paper;  Apparatus  for  making .    J.  T.  Murphy 

and    E.    J.    Raney,    Assignors    to    J.    L.    Carey, 

Chicago,     111.       U.S.     Pat,     1.318,900,    14.10.19. 

Appl.,  30.1.19. 

Two    beating   engines    are    provided    at    different 

levels,  the  lower  one  being  operated  intermittently 
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ontinuously.     A   Btuffn  1 
iter  than  that  of  the  in 

i.it.. I   at   an   inter- 

proi  nl.  .1    for  him- 

in. in  the  intermittent  engine  to  the 

nd    from  the   con- 

ine. — J.  I 

ercd  matter 
\     N akiimn v  or  to  Nippon  Sen-] 

I       ha,    l.ikvo.        tj.S     P  ■■ 
.    1 1.10.19.    Apr!..  9.7.18. 
IS:  iction  of  a  soli 

ontaining  an  excess  quantity 
I  and  hydrofluoric  acid  for  the  removal 
.;  mat  ii'      J  ■  F.  B. 

/•  ind  apparatus  for  treating 

.    i,'  C.  Howard,  Tacoma,  Wash.    U.S.  Pat. 

18.11  19.    A [.j.l. .  - 

a    DU.VTI  mixture  of  pulp   and   water   is  caused 

I  i    part  of  .mi'  side  of  a 

p.nr  of  rapidly  rotating  rolls  disposed  within  aval 

uvular  ii  ion,  whereby  the  pulp  is 

ii  between  the  rolls  and  a  homoi    neon  -  mixture 

is  d  it  the  opposite  side  of  the  vat. 

— W.  E.  F.  P. 

Paper-yarn;     Process     for     strengthening     . 

n    auff,  Breslau.    Ger.  Pat.  302,551,  6.7.17. 

'lin:  paper,  before  spinning,  is  Boated  in  a  pre- 
viously heated  solution  of  crude  cresol,  formal- 
ii'il  some  alkali,  cither  on  the  spinning 
machine  or  in  a  separate  process.  A  larger  pro- 
portion of  alkali  is  required  for  a  sulphite-pulp 
than  for  a  sulphate-pulp  paper.  After  spinning, 
the  vam  or  the  material  woven  therefrom  is  heated 
for  some  time  at  80°— 1 1(P  C— B.  V.   S. 

Paper,  fabrics,  and  the  like;  Process  for  the  sizing, 

i.     etc.     of    .       W. 

S. hini.lt.  Elberfeld,  and    E.    Heuser,   Darmstadt. 
Pa*.  806,526,  12.7.17. 

'I  iik  paper  pulp  or  the  fabric  is  treated  with  tar 
from  lignite  or  bituminous  coal  either  in  a  fine 
state  of  division  or  in  the  form  of  a  tar  soap  from 
whnh  tho  tar  is  precipitated  on  the  fibres  by  the 
addition  of  acid,  formaldehyde  or  the  like.  The 
adhesion  of  the  tar  to  the  fibre  can  be  increased 
by  tho  addition  of  resin,  casein,  or  animal  size. 
The  tar  can  be  resinified  by  tho  action  of  formal- 
dehyde etc..  and  the  coloration  of  the  paper  pulp 
.  .ii  he,  modified  by  bleaching  agents. — B.  V.  S. 

/'u/.'i  .   Process  for  sizing  by  the  aid  of  mon- 

ton  war  .   V .   Klemm,  Gautzsch.     tier.   Pats,  (a) 
305.67s:.  18.1.17,  and  <n)  310,076,  8.5.17. 

RUU  emulsion  of  montan  wax,  suitable  for 
suing  paper,  is  obtained  by  heating  it  with  a  small 
quantity  ..(  resin  soap  or  naphthenic  acid  soap  in 
alkaline  solution,  (b)  Liquid  resin  (Talliil)  obtained 
from  soda-cellulose  waste  lyes  (this  J..  1916,  1163) 
is  saponified  and  used  as  the  emulsifying  agent, 
somewhat  lees  than  25  of  the  quantity  of  montan 
wax  being  required,     li.  V.  8. 

Paper  and  the  like;  I'  for  sizing  .     Feld- 

nnihlc   Papier  und    Zellstoffwerke   A.-G.,   Berlin. 
(i.  r.  1'at    -M  17,087,30.11.17. 

Fini'.'it  n  materials  or  finished  products  prepared 
from  them  are  treated  with  solutions  of  the  organic 
matter  (ligjnin)  from  w  aste  sulphite  liquors  rendered 

itable  by  treat nt  with  alkalis,  and  the  size 

is  precipitated  on  the  fibre  bj  the  addition  ol  acids 
or  suit  i  inn  size  may  be  need  in 

admixture  with  other  known  paper-Sizing  agents. 
By  heating  with  alkalis  the  Bulphonic  group  is 
almost  completely  eliminated  from  the  lignin- 
eulphoi  ad  .i  dark  brown  alkaline  solution 


..I  lignic  a.id  is  obtained,  whii  voluminous 

pitate  with  amis  or    all        About  10—20%  of 

caustic  on    the  dn    Bubstance  of 

njphite   waste   liquor,   is   required.     Al 
lively,  the  alkaline  liquor  may  be  neutralised  with 
acid,  pn  i  ipil  ati  d  bj    alum  oi  id   used 

for  sizing  in   the   [  l  of  S  I     !■'.   It. 

Paper;  Manufacture  "I  hard-sited  t)    Ituif 

Breslau.    Qer.  Pat.  313,1 12,  25.4.18. 

PaPBB     prepared     with     the     addition     of     v.- 

inn.  ilages  or  w  ith     i  ,  apable  o 

mucilages,  or  paper  made  from  pulp  which  hi 

viously  been  treated  with  acids  or  acid  sal 
Uer.    P  199,  311.772,  and  312,179;  tl 

1919,  284  i,  625  I,  B96a)  is  subjected  to  a  heating 
treatment.     Example:  About  10    30     of  powi 

all  nlated  on   the  dry  substai  dd.  .1   bo 

the  pulp  in  the  hollander,  and  alter  the  paper  has 
been  made  it  is  heated  at  [20    0.  for  about  2  hours 

—J.  F.   B. 

(leaning     or     polishing     material     ["  Putzwoll 

Reis  und  Co.,  Friedrichsfeld.  Qer.  Pal  303.302 
26.5.17. 

Wash:  from  paper  industries,  more  particularly 
from  paper  spinning  and  weaving,  is  softened  and 
made  absorbent  by  treatment,  with  alkalis,  inorganic 
or  organic  acids,  .sulphurous  acid,  or  chlorine  com- 
pounds, and  then  bleached  and  worked  up  into 
"  .  leaning  waste"  in  the  usual  way. — B.  V.  S. 

Coating    or    impregnating    material;    Method    and 

apparatus  for  continuously  .      O.   Minton, 

Short  Hills,  N.J.  U.S.  Pat.  1,322,327,  18.11.19 
Appl.,  22.7.19. 

Material   in  the  form  of  a  strip  is  passed  over 

rollers  into  and  through  a  liquid  seal  which  has 
no  action  on  the  material.  The  liquid  seal  is  in 
the  form  of  a  U-tuho  and  forms  the  inlet  to  a 
vacuum  chamber  through  which  the  material  then 
passes  over  guide  rollers.  The  material  passes  out 
of  the  vacuum  chamber  through  another  U-tube 
containing  the  coating  or  impregnating  material. 

— W.  F.   F. 

Waste  liquors  from  cellulose  manufacture  or  other 

simitar   waste   liquors;    Dry   distillation   of  

with  strong  bases  in  the  presence  of  steam. 
E.  L.  Rinnian,  Djursholm,  Sweden.  Eng.  Pat. 
120,721,  30.10.18.  (Appl.  17,718/18.)  Int.  Conv., 
8.11.17. 

Waste  liquors  from  the  manufacture  of  cellulose 
from  wood,  straw,  or  other  materials  by  the  soda 
process,  waste  liquors  produced  by  boiling  vege- 
table matters  with  caustic  soda  until  the  cellulose 
is  dissolved,  or  waste  liquors  from  sulphite  pulp 
manufacture,  after  boiling  with  lime,  arc  mixed 
with  suitable  proportions  of  caustic  soda  and  lime, 
the  mixture  is  concentrated  by  evaporation  until 
it  contains  about  25  '■'  of  water  and  then  subjected 
to  destructive  distillation,  preferably  by  means 
of  hot  gases  in  the  presence  of  Buperheated  steam. 
The  temperature  is  maintained  below  200°  C.  until 
the    water    ha  ibstantially    driven    off,    then 

between  200°  and  300°  C.  until  ammonia,  wax,  and 
methyl  alcohol  have  distilled  over,  and,  lastly, 
between  300°  and  500  ('.  during  the  formation  of 
acetone  and,  later,  of  light  oils  and  heavy  oils.  The 
proportions  of  bases  to  be  added  per  100  parts  of 
organic  matter  range  betwe.  n  10  and  65  parts  Na_,() 
and  between  30  and   10  parts  CaO. — J.  F.  B. 

/  yet  from   soda-  or  sulphite-ceWulose  process;  Dry 
•lata, n  of  watte—  B.   I.,   ltinman,  Stock- 

holm.     (Jer.    I'at.  813,607,    1.9.15 

The  use  of  milk  of  lime  instead  of  finely-powdered 

slaked    or    quicklii  in    B    30        increase    in 

the  yield   ol    acetone.     Waste  lye  from   the  soda- 
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cellulose  process,  for  example,  is  concentrated  to 
30°  B.  (sp.  gr.  126)  and  mixed  with  a  quantity  of 
milk  of  lime  corresponding  to  400  kilos.  C'aO  per 
1000  kilos,  wood.  This  mixture  is  concentrated  to 
55°  B.  (sp.  gr.  162)  and  then  distilled  with  super- 
heated steam,  the  temperature  being  slowly  raised 
to  500°  C.  The  yield  is  about  40  kilos,  of'aeetone 
and  50  kilos,  of  oil  per  1000  kilos,  of  wood.— W.  P. 

Lignin    substaiices  insoluble   in  acids  and  suitable 

for  sizing  paper;  Process  for  obtaining from 

the  ligninsulphonic  acids  of  sulphite-cellulose 
waste  lyes.  Feldmiihle  Papier  und  Zellstoff- 
werke  A.-G.,  Berlin.  Ger.  Pat.  307,663,  27.1.18. 
Addition  to  Ger.  Pat.  307,087  (see  preceding 
abstract). 

The  liquor  containing  the  ligninsulphonic  acids  is 
poured  into  a  hot  concentrated  caustic  alkali  solu- 
tion and  tho  mixture  heated  until  the  interaction 
is  complete.  The  reaction  is  quicker,  more  certain 
and  more  convenient  in  operation  in  this  way  than 
if  the  alkali  solution  is  added  to  the  sulphite  liquor. 
The  lignin  substances  are  separated  from  the  result- 
ing solution  by  treatment  with  acid,  and  are  re- 
dissolved  in  alkali  for  use  in  paper-sizing. 

— B.  V.  S. 

Paper-pulp;  Machines  for  straining  .  Wat- 
ford Engineering  Works,  Ltd.,  and  J.  Paramor, 
Watford.     Eng.   Pat.   134,923,  13.11.18.      (Appl. 

18,587/18.) 

Paper-making   machines   and   the   like   [;   Driving 

gear  for ].    W.  A.  Aitken.  Gravesend.    Eng. 

Pat.  135,259,  15.11.18.     (Appl.  18,728/18.) 

Cleaning  and  polishing  powder  [from  cellulose 
hydrate']  applicable  for  use  in  dentifrices,  metal- 
polishes,  and  the  like.  L.  V.  Slaight,  Assignee 
of  F.  W.  Spies,  New  York,  and  H.  D.  Pease, 
Richmond  Hill,  N.Y.,  U.S.A.  Eng.  Pat.  121,592, 
12.11.18.  (Appl.  18,540/18.)  Int.  Conv., 
20.12.17. 

See  U.S.  Pat.  1,275,779  of  1918;  this  J.,  1918,  651  a. 

Sea-tang;    Method    of    treating    [for    paper 

manufacture  etc.].  V.  A.  Frvdensberg,  Tis- 
vil.lclc.je,  Denmark.  U.S.  Pat.  1,322,237,  18.11.19. 
Appl.,  9.4.18. 

See  Eng.  Pat.  120,761  of  1917;  this  J.,  1919,  39  a. 

h'nhher  from  fabrics  etc.  U.S.  Pats.  1,321,200—1. 
See  XIV. 

Fermentation  of  cellulose.  Eng.  Pat.  134.265. 
See  XVIII. 

Kthylidene  esters.     Gar.  Pat.  313,696.     See  XX. 


VI.- BLEACHING;  DYEING;  PRINTING; 
FINISHING. 

Vegetable  fibres;  Elimination  of  nitrogen  from 

in  the  bleaching  process.    S.  H.  Higgins.    J.  Soc. 
Dyers  and  Col.,  1919,  35,  164—169. 

By  repeatedly  distilling  30  grros.  of  air-dried  yarn 
in  a  liquor  containing  4%  of  caustic  soda  on  the 
weight  of  material  and  titrating  the  ammonia 
evolved  with  iV/10  sulphuric  acid,  American  and 
Egyptian  cotton  yarn  and  linen  yarn  were  found 
to  contain  0-180,  0-275,  and  0-420%  of  nitrogen 
respectively.  Comparing  the  protein  values  calcu- 
lated from  these  results  with  the  figures  given  by 
Osborne  for  typical  proteins,  the  author  infers  that 
the  nitrogen  in  cotton  is  not  all  present  as  protein 
and  that  the  elimination  of  proteins  from  textile 
fibres  during  bleaching  cannot  be  measured  by 
simple  nitrogen  determinations.     Lime  hydrolyses 


the  proteins,  giving  results  similar  to  those  ob- 
tained with  caustic  soda.  American  yarn  was  sub- 
jected to  treatments  imitative  of  large-scale 
bleaching  operations,  then  well  washed  and  distilled 
with  sodium  hydroxide.  It  was  found  that  the 
yarn  was  freed  almost  completely  from  protein 
nitrogen  by  boiling  with  caustic  soda  or  soda  ash, 
but  that  of  the  residual  8'3%  of  nitrogen  practically 
none  was  removed  by  a  second  alkali  boil.  The 
products  of  lime  hydrolysis  are  only  partly  soluble 
and  resist  removal  by  washing  with  water.  In 
the  case  of  linen  the  proteins  are  removed  effec- 
tively by  caustic  soda  or  scouring  (i.e.,  lime  boil, 
sour,  and  soda  ash  boil),  but  only  partially  by  soda 
ash.  The  author  therefore  maintains  that,  con- 
trary to  the  statement  of  Cross,  Bevan,  and  Briggs 
(this  J.,  1908,  262),  cotton  or  linen  when  scoured 
with  caustic  soda  or  with  lime  boil,  sour  and  soda, 
ash  boil,  are  incapable  of  forming  ehloramines  on 
treatment  with  bleaching-powder  solution  because 
they  no  longer  contain  appreciable  quantities  of 
proteins. — S.  S.  A. 

Permanganate;   Bleaching   with   .     W.   Kind. 

Z.  ges.  Textilind.,  1919,  22,  246—247,  255—256. 
Chem.  Zentr.,  1919,  90,  IV.,  412. 

In  bleaching  with  permanganate  it  is  necessary 
to  work  in  acid  solution,  using  sulphuric  acid  and 
on  no  account  hydrochloric  acid,  which  develops 
free  chlorine  and  attacks  the  cellulose  very  severely. 
The  alkalinity  may  be  reduced  by  magnesium  sul- 
phate, but  its  action  is  not  quite  satisfactory^  and 
in  some  cases  the  strength  of  the  bleached  goods 
is  impaired ;  moreover,  the  oxygen  is  not  so  com- 
pletely utilised  as  in  an  acidified  bath.  Strong 
standing  baths  of  permanganate  are  dangerous, 
since  local  attacks  on  the  fibre  may  be  induced  by 
residues  of  alkali. — J.  F.  B. 

Active  oxygen  in  bleaching  and  laundry  prepara- 
tions; Efficiency  of .     A.  Griin  and  J.  Jung- 

mann.       Seifen'fab.,     1919     39,     69—73.       Chem. 
Zentr.,  1919,  IV.,  90,  757—758. 

The  authors  have  worked  out  a  method  for  the  de- 
termination of  the  loss  of  active  oxygen  in  laundry 
processes,  and  the  efficiency  of  the  methods  of  treat- 
ment can  thus  be  established.  The  active  oxygen 
remaining  in  the  liquid  after  use  can  be  determined 
by  permanganate,  and  this  added  to  the  amount 
of  gaseous  oxygen  generated  by  the  treatment 
shows  the  total  consumption  as  compared  with  the 
quantity  of  active  oxygen  originally  present.  The 
method  of  estimation  consists  in  treating  a  fabric 
in  a  special  apparatus  (this  J.,  1918,  729a)  with  the 
solution  of  the  bleaching  agent  and  collecting  and 
measuring  the  gaseous  oxygen  evolved.  In  one  set 
of  trials  a  preparation  consisting  of  a  mixture  of 
soap,  soda,  sodium  silicate  and  perborate  was  used, 
the  solution  containing  0"005%  of  active  oxygen. 
It  was  important  to  establish  the  influence  of  the 
hardness  of  the  water.  For  this  purpose  an  un- 
bleached, raw  cotton  fabric  was  used  and  trials 
were  carried  out  with  waters  ranging  from  0°  to  14° 
(German)  hardness.  The  direct  losses  of  active 
oxygen  were  found  to  be  inversely  proportional  to 
the  hardness  of  the  water.  With  almost  com- 
pletely softened  water  the  loss  amounts  to  one-half 
or  more;  with  waters  of  3° — 6°  of  hardness  it  is 
from  one-fourth  to  one-third,  and  with  harder 
waters  it  becomes  negligible.  If,  however,  any 
traces  of  heavy  metals  or  other  foreign  matters 
are  present,  the  losses  are  considerably  larger.  The 
consumption  of  active  oxygen  by  the  fabric  is  com- 
paratively independent  of  the  hardness  of  the 
water.  Experiments  with  dirty  fabrics  also  showed 
that  the  loss  of  active  oxygen  was  considerably 
greater  when  using  soft  water  than  with  hard 
waters.  In  the  case  of  soft  water  the  active  oxygen 
was     always     practically     completely     discharged, 
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»h.  thor  clean  or  dirty  cloth  or  no  cloth  at  all  IW 

..ust lttu-nts   of   hard    waters   stabilised 

tlw    perborate,   so    that    m    blank    experiments    the 

r  portion  ol  the  active  oxygen  remained  in  the 

hath.   an. I   with  dean  or  fairly  dean   fabric*  about 

third  remained;  only  i»  the  case  of  dirty  goods 
was  practn  ally  the  irhole  of  the  oxygen  discharged. 

his  total  i|uantity  two-thirds  was  utilised,  and 
third   was  lost.     The   liberation  of  part  of   the 
oxygen   in   tho  form  of  civs  is  regarded   as 
.,,,    u,,a.  de-reaction   which   runs   parallel 

with   the   hi  panning  action.        From   the  difference 
*  nn  the  oxygen  consumption  of  dirty  and  clean 
efficiency  of  the  oxygen  consump- 
tion hv  the  dirt  was  found  to  be  about  -' 1 

—J.  F.  B. 

thr,imrd  dueings;  Fastness  to  fulling  of  .     A. 

I   irber-Zeit..  1919,  30,  237—238. 

I  u\t^  are  aometimeB  made  in  connection  with 

-cuffs  intended  to  show  good  resistance  to  full- 
ing  irhen  dyed  on  wool  after-treated  with 
chromium,  and  it  is  found  that  the  colour  bleeds 
out  during  the  fulling  operation.  The  cause  of  the 
trouble  generally  lies  in  the  material  to  be  dyed. 
K..r  instance,  re-manufactured  wool  is  very  fre- 
quently present  in  large  quantities,  and  if  this 
material  has  previously  been  dyed  with  a  colour 
which  is  not  fast,  it  will  not  be  fast  to  fulling  even 
when  topped  with  the  mordant  dyestuff.  The 
material  should  be  tested  by  vigorously  washing  a 

.<  with  sodium  carbonate  or  soap,  and  if  any 
of  the  colour  comes  out  of  the  shoddy,  it  must  be 

.ted   before   dyeing    with    the   chrome   dyestuff. 

h  treatment  may  consist  in  working  the  goods 
in  a  lukewarm  bath  of  sodium  carhonate  until  no 
more  colour  bleeds  out  in  the  test.  Preferably, 
however,  since  the  alkali  damages  the  fibre,  the 
colour  of  the  shoddy  should  be  taken  out  by  a  strip- 
ping agent.  The  goods  must  then  be  thoroughly 
rineed  before  dyeing.  The  use  of  a  stripping  agent 
instead    of    soda    presents    the    advantage    that    it 

os  the  goods  much  lighter  in  colour  and  capable 
of  taking  clearer  and  paler  shades.  If  the  fault 
cannot  be  traced  to  the  presence  of  shoddy,  the 
defective  fastness  of  the  chrome-mordanted  wool  to 
fulling  may  be  due  to  the  presence  of  grease,  owing 
to  the  goods  having  been  insufficiently  scoured. 
The  grease  obstructs  the  penetration  of  the  dye 
solution  into  the  fibre  and  causes  the  colour  to  be 
deposited  only  superficially;  such  unfixed  dyestuff 
will  readily  come  out  during  fulling. — J.  F.  B. 

ngth  of  cotton.     Greenwood.    See  V. 

Colouring  paper  pulp.     Piischel.     Sec  V. 

PATENT8. 

imposition   fur  and  process   of  . 

J.  F  King,  Assignor  to  H.  B.  Haines,  Phila- 
delphia. Pa.  U.S.  Pats.  1,321,643  and  1,321,644, 
11.11.19.  Appl.,  28.6.19. 
The  goods  to  be  bleached  are  introduced  into  a 
solution  of  sodium  chloride,  potassium  hydroxide, 
sodium  carbonate,  and  hydrogen  peroxide  in  water, 
the  temperature  is  raised,  and  the  bleached 
materia]  is  subsequently  rinsed. — S.  S.  A. 

Silk.   Mttkod  of  loading  .     Deutsche  Gasgliih- 

licht  A..-G.  (Anergee.),  Berlin.  Kng.  Pat.  116,102, 

18.     (Appl.  8517/18.)     Int.  Conv.,  22.5.17. 

Tiif.  fibre  is  dried   at    a    low    temperature,    after 

saturating  with  tin  chloride  and  centrifuging,  and 

ted    with   alkaline  gases,   such  as  ammonia   or 

m.thvlamine.      In   order  to   avoid   damage   to   the 

Bilk  the  gases  may  be  diluted  with  air  or  indifferent 

ea,    Tl>.-  loading  thus  obtained  is  two  and  a  half 

times   as   much   as   that    usually    obtained.        The 

rinsing  baths  are  clear    and    without    precipitate. 

Tho  loaded  fibre  may  be  further  treated  in  known 


manner  with  phosphates  and  silicates,  and  the 
handle,  lustre,  and  firmness  of  tho  silk  are  the  same 

as  are  olila d  by  the  UMial  proOeBB.     Tin  salts  may 

be  replaced  by  other  salts,  for  example,  chromium 
salts. — L.  L.  L. 

Dyeing  certain  colour*  on  vegetable  fibres,  yarn*, 
and  fabrics.    V.  H.  Gatty,  Preston.     Kng.  Pat. 

1:13,620,  16.4.19.    (Appl.  9708/19.) 

Thk  material  is  impregnated  with  solutions  of 
salts  of  copper  and  maiiL.iii.se.  dried  by  hydro- 
extraction,  squeezing  rollers,  or  the  like,  and  then 
passed  through  a  hot  alkaline  bath.  The  alkaline 
bath  may  consist  of  hydroxides,  silicates,  or  car- 
bonates of  sodium  and  potassium,  either  singly  or 
in  combination.  The  shades  range  from  pale  olives, 
yellow  browns  and  fawns,  deep  olives,  tobacco 
browns,  to  full  dark  chocolate  shades. — L.  L.  L. 

Stdphonie   acid*  of  xylene  and   solvent   naphtha; 

Utilisation  of [/or  production  of  foam  baths 

for     dyeing"}.       Meister,     Lucius,     u.     Briining, 
Hochst.    Ger.  Pat.  312,867,  4.5.17. 

The  sulphonic  acids  of  higher  aromatic  hydro- 
carbons or  the  resinous  substances  obtained  by 
the  action  of  sulphuric  acid  and  formaldehyde  on 
these  hydrocarbons  may  be  used  to  promote  the 
production  of  foam  baths  for  dyeing.  The  viscous, 
tough  or  hard  resinous  masses  are  easily  sulphon- 
ated  in  the  cold  with  weak  oleum.  The  sodium  sul- 
phonates  are  soluble  in  water,  and  the  solutions 
form  an  abundant  and  tenacious  froth.  This  occurs 
not  only  with  neutral  and  alkaline  solutions,  but 
also  with  acid  solutions.  To  produce  a  good  foam- 
ing  dye  bath,  about  5  grms.  per  1  litre  of  liquor  is 
necessary. — H.  J.  H. 

ttop-bines.    Ger.  Pat.  304,387.    See  V. 


VII.-ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Chlorine  cells  [,•  Electrolytic ].    F.  G.  Wheeler. 

Chem.  and  Met.  Eng.,  1919,  21,  436—438. 

As  tho  cneapest  and  most  adaptable  cell  the  author 
adopted  a  type  of  the  form  used  by  Hargreaves 
in  1894,  cylindrical  in  shape  and  built  so  that  the 
entire  exterior  surface  is  the  cathode.  To  mini- 
mise plugging  and  capillary  action  of  the  dia- 
phragm, a  thin  sheet  diaphragm  was  devised  which 
gave  an  efficiency  approximating  to  unity  over  long 
periods  of  time.  This  cell  can  be  shut  down  with- 
out damage,  because,  on  re-starting,  as  the  cell  be- 
comes warmer  the  viscosity  of  the  brine  decreases 
and  it  flows  readily  through  the  diaphragm,  remov- 
ing the  ferric  hydroxide  precipitated  in  the  pores 
of  the  diaphragm  by  the  stoppage.  Steam  blown 
into  the  cathode  compartment  keeps  the  cell  hot, 
thus  promoting  the  flow  of  brine  through  the  dia- 
phragm, reducing  the  concentration  of  the 
hydroxyl  ions,  and  thereby  increasing  the  efficiency 
of  the  cell,  but  its  use  is  not  economical  if  power 
is  cheap,  on  account  of  the  cost  of  re-concentrating 
the  solution,  which  becomes  diluted  by  condensed 
water. — 8.  S.  A. 

Bucher    process    [for    the    fixation  of  nitrogen']; 

Equilibrium    conditions    in    the    .      J.     B. 

Ferguson  and  P.  D.  V.  Manning.     J.  Ind.  Eng. 
Chem.,  1919,  II,  946—950. 

Thk  reaction  which  takes  place  on  heating  a  mix- 
ture of  sodium  carbonate,  carbon,  and  iron  in  an 
atmosphere  of  nitrogen  in  Bucher's  process  (this 
J.,  1917,  451)  is  represented  bv  the  equation — 
NaJCOa+4C+NJ  71  2NaCN-t-3CO.  Since  it  iB 
probable  that  the  equilibrium  constants  in  the 
reaction  cannot  be  experimentally  determined,  an 
attempt    has    been    made    to    determine    certain 
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empirical  relations  which  may  be  regarded  as  a 
measure  of  the  actual  conditions  of  equilibrium. 
For  this  purpose  determinations  were  made  of  the 
variations  in  tho  amounts  of  alkali  in  a  charge 
which  at  the  equilibrium  point  was  converted  into 
cyanide,  with  known  variations  in  the  stream  of 
gas  passing  over  the  charge.  Experiments  at 
y50° — 1000°  C.  with  concentrations  of  carbon 
monoxide  up  to  80%  did  not  cause  any  change  in 
an  iron  boat  in  which  the  charge  was  placed,  which 
confirmed  the  statement  of  Hilpert  and  Dieckmann 
(this  J.,  1915,  964)  that  iron  is  stable  at  these  tem- 
peratures in  the  presence  of  equilibrium  mixtures 
of  carbon  monoxide  and  dioxide.  The  percentages 
by  weight  of  sodium  carbonate  converted  into 
cyanide  in  the  series  of  experiments  were  plotted 
against  the  carbon  monoxide  content  of  the  original 
gas,  it  being  assumed  that  no  great  error  is  intro- 
duced by  unknown  reactions  of  the  carbon 
monoxide  at  very  high  or  very  low  concentrations. 
From  the  curves  thus  obtained  the  following  deduc- 
tions with  regard  to  commercial  cyanide  nitrogen- 
fixation  processes  were  drawn :  The  temperature 
has  relatively  little  influence  upon  the  possible 
yield  of  cyanide  in  the  case  of  low  concentrations 
of  carbon  monoxide,  but  would  have  considerable 
influence  if  producer-gas  containing  e.g.  30%  CO 
were  used.  Using  producer-gas,  a  conversion  up  to 
63%  can  be  obtained  at  1000°  C,  and  this  yield 
would  probably  be  increased  by  raising  the  tem- 
perature. The  presence  of  15%  carbon  monoxide 
in  the  initial  gas  mixture  reduces  the  amount  of 
conversion  by  30%  compared  with  that  given  by 
pure  nitrogen,  whilst  60%  reduces  it  by  50%.  If 
the  initial  gas  contains  relatively  large  amounts 
(25 — 30%)  of  carbon  monoxide  slight  variations  in 
the  proportions  of  that  constituent  have  little 
effect  upon  the  yield.  It  is  probable  that  the  con- 
trolling reaction  in  the  Bucher  process  is  the 
primary  reduction  of  the  sodium  carbonate  by 
carbon  to  form  sodium,  and  the  effect  of  the  carbon 
at  this  stage  may  be  merely  to  ensure  that  the 
carbon  dioxide  pressure  is  maintained  well  below 
the  dissociation  pressure  of  the  carbonate. 

— C.  A.  M. 

Ammonium  sulphate  and  potassium  nitrate;  Pro- 
duction    of    from    potassium     salts.       H.    ! 

Hampel.     Chem.-Zeit,  1919,  43,  617—619,  634—   ; 
636. 

The  author  outlines  two  continuous  processes  for  ! 
the  manufacture  of  ammonium  sulphate  by  utilisa-  ■ 
tion  of  the  combined  sulphuric  acid  present  in  the 
vast  quantities  of  German  potassium  salts  which 
are  available.  In  the  first  process,  in  which 
ammonia  and  synthetic  nitric  acid  are  utilised,  the 
reactions  are  explained  by  the  equations:  (1) 
K2S04-t-Ca(N03)2=2KN03-t-CaSO.,;  (2)  CaS04+ 
2NH1  +  C02+H,0  =  CaCOJ  +  (NH4),S04;  (3)  CaC03 
+  2HN03  =  Ca(NOa)2-rC02  +  H20.  "The  by-products, 
such  as  potassium  nitrate,  obtained  in  this  process 
are  more  valuable  than  the  initial  materials.  In 
the  second  process  ammonium  sulphate  and  mag- 
nesium oxide  are  produced  and  the  following 
reactions  occur:  (1)  MgS04  +  CaCL  =  MgCl,+ 
CaS04;  (2)  CaS04+2NH3  +  CO.  +  H,0"=CaCO,+ 
(NH4)2S04;  (3)  CaC03-!-2HCl  =  CaCl2  +  H20-f-C02; 
(4)  MgCl2+H20  =  MgO+2HCl.  A  description  of 
suitable  plant  is  given.  Comparisons  of  estimated 
costs  of  these  processes  with  the  cost  of  the  ordinary 
process  using  sulphuric  acid  are  quoted. 

— W.  J.  W. 

Calcium  carbide;  Action  of  bromine  on  .     E. 

Barnes.  Chem.  News,  1919,  119,  260—261. 
4"5  gems,   of  finely-powdered   calcium  carbide  left 
in  contact  with  45  grms.  of  dry  bromine  in  a  50  c.c. 
sealed  bottle  for  five  months  gave  a  product  which, 
after     removal     of    excess     of     bromine,     weighed 


32'4  grms.  and  contained  22  grms.  of  hexa- 
bromoethane,  8"8  grms.  of  calcium  bromide,  and 
02  grm.  of  unchanged  carbide.  Calcium  carbide 
and  bromine  heated  in  sealed  tubes  to  100°  C. 
until  no  further  action  was  apparent  produced 
carbon  and  calcium  bromide.  Dry  chlorine  was 
found  to  have  no  action  on  calcium  carbide  exposed 
to  it  at  the  ordinary  temperature  for  two  months. 

— S.    S.    A. 

Sodamide;  Aut oxidation  of .    H.  Schrader.    Z. 

anorg.  Chem.,  1919,  108,  44—48. 

When  exposed  to  air  the  amides  of  the  alkali 
metals  undergo  autoxidation  with  formation  of 
nitrite,  hydroxide,  and  ammonia.  When  finely- 
divided  sodamide  is  exposed  to  air  in  presence  of 
a  little  water  a  yellowish-red  product  is  formed, 
which  has  now  been  shown  to  be  a  peroxide,  pro- 
bably of  the  formula  NaNH202.  After  58  davs  a 
sample  was  found  to  contain  0'44  mol.  %  of  per- 
oxide and  6'9  mols.  %  of  nitrite  calculated  on  the 
sodamide  taken.  The  analysis  was  carried  out  by 
adding  the  product  to  a  saturated  solution  of 
barium  chloride  and  filtering  off  the  precipitated 
barium  peroxide,  the  nitrite  being  the  deter- 
mined in  the  filtrate.  In  dry  air  autoxidation  does 
not  take  place  at  the  ordinary  temperature,  but  at 
100°— 110°  C.  it  proceeds  slowly,  9'5  mols.  %  of 
peroxide  being  formed  in  the  course  of  170  hours. 
The  peroxide  is  stable  in  dry  air,  but  in  moist  air 
is  changed  into  a  white  substance,  the  aqueous 
solution  of  which  gives  the  peroxide  reaction. 

— E.  H.  R. 

Barium  nitrate;  Reduction  of  by  the  alter- 
nating current.  P.  Wenger  and  A.  Lubo- 
mirski.     Ann.  Chim.  Analyt.,  1919,  1,  339—342. 

The  reduction  of  barium  nitrate  in  aqueous  solu- 
tion increases  with  the  amperage  of  the  alternating 
current,  except  when  mercury  electrodes  are  used, 
in  which  case  a  maximum  yield  of  nitrate  is  ob- 
tained with  0'6  amp.  Increase  of  temperature 
increases  the  yield  with  lead  electrodes,  decreases 
it  with  aluminium  and  zinc  electrodes,  and  has 
but  little  effect  in  the  case  of  copper,  cadmium, 
or  magnesium  electrodes.  Using  mercury  electrodes 
and  a  current  of  0'4  amp.,  71%  of  the  nitrate  is 
reduced  in  5  hrs.  The  oxygen  liberated  from  the 
nitrate  combines  with  the  electrodes  forming  sub- 
oxides (in  the  case  of  copper,  mercury,  cadmium, 
or  tin  electrodes),  hydroxides  (with  lead,  zinc, 
aluminium,  or  magnesium  electrodes),  or  oxides 
(with  nickel  or  silver  electrodes).  Modification  of 
the  surface  of  the  electrodes  affects  the  yield  of 
nitrite.  The  metallic  electrodes  do  not  in  them- 
selves reduce  the  barium  nitrate. — W.  P.  S. 

Ferrocyanides;  Electrometric  method  for  the  deter- 
mination of depending  on  a  change  in  oxida- 
tion potential.  G.  L.  Kellev  and  R.  T.  Bohn. 
J.  Amer.  Chem.  Soc,  1919,  "41,  1776—1783. 

Solutions  of  ferrocyanides  may  be  estimated  by 
titration  with  potassium  permanganate  in  the 
presence  of  sulphuric  acid,  using  the  sudden  change 
in  EMF  observed  with  a  bright  platinum  electrode 
to  mark  the  end  point.  About  1  grm.  of  potassium 
ferrocyanide  in  250  c.c.  of  water  is  treated  with 
2"5 — 5'0  c.c.  of  sulphuric  acid  (sp.  gr.  1'58)  and 
titrated  with  0'052V  potassium  permanganate,  using 
an  electrometric  apparatus  which  will  indicate 
changes  of  potential  of  one  millivolt.  A  small  pre- 
cipitate may  form  during  the  titration,  but  this 
will  re-dissolve.  The  titration  should  be  performed 
slowly  with  mechanical  stirring.  As  the  end  point 
is  approached  the  permanganate  should  be  added 
drop  by  drop  and  time  allowed  for  the  completion 
of  the  reaction.  The  end  point  is  taken  as  the 
point  of  greatest  change  in  potential  for  equal  addi- 
tions of  permanganate.     Should  too  much  perman- 
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i.  the  and  point  may  !«■  approached 
From  the  other  awe  by  adding  a  Btaadard  aolation 
nt  ferrocyanide.  The  presence  "i  ferricyanides  doee 
not   n  with  tin'  titration,   nor  'I"  amounts 

,,t  chloride  up  to  l  gnu.  of  aodinm  chloride.    Any 
hii  h  ander  the  eonditioiu  of  experiment  pro- 
ipitate  with  either  ferrocyanide  or  ferri- 
cyaniUe  aerioualy  interfere  with  the  method. 

—J.  P.  S. 

Ahmi  Voluble .    0.  Svanberg. 

..    Cham.,  1919,  ios,  70—73. 

i  few  drops  of  n  1 — 2      solution  of  pot; 
dihydrogen  phosphate  are  added  to  a  neutral  solu- 
iminium  chloride,  both  being  previously 
..  How  by  the  addition  of  a  drop  of  methyl 
solution,    the    colour    of    the    mixture    iin- 
.  u    becomes   red   without  the   formation  of 
any  precipitate  or  turbidity.    On  warming  alumin- 
ium   phosphate    is    precipitated,    but   there   is   no 
further  iolonr  change.     It  i-  shown  that  tho  hydro- 
gen   ion   concentration    for    mixtures   of   tho   two 
tea  a   maximum   with   about  40  mols.    % 
KM. I'M,,    tins   accounting   for   the   colour   change. 
oi  calcium,  magnesium,  zinc,  or  cadmium  do 
not  give  tho  reaction.     Beryllium  sulphate  behaves 
like  aluminium  chloride,   but  is  more  sensitive  to 
s  ol    the   phosphate. — E.   H.   R. 

l'triniitit;  Basic  exchange  in .     V.  Rothmund 

and   <;.    Kotnfeld.      Z   anorg.   Chem.,   1919,    108, 
816 

Tut.  previous  work  (this  J.,  1!US,  ;>"><!  .0  has  been 
extended  to  include  cases  of  exchange  between 
divalent  and  trivalent  ions  in  permutit.  For  the 
case  of  divalent  ions  the  exchange  was  studied 
u  copper-permutit  and  the  nitrates  of 
magnesium,  calcium,  strontium,  and  barium.  The 
equilibrium  is  independent  of  dilution,  and  the 
'  y  to  permutit  formation  increases  with  the 
atomic   weight    of    the   metal.      When    the   exchange 

is  between  ions  of  different  valency,  as  between 
ailver-permutit  and  barium  nitrate  or  lanthanum 
nitrate,  dilution  has  considerable  influence  on  the 
equilibrium.    (See  also  J.  Chem.  Soc,  Jan.,  1920.) 

— E.  H.  R. 

Kaolinite     and     other     silicates;     Constitutional 

formula  of  -.     R.  Wegseheider.     Z.  Elektro- 

ch.-iii.,   1919,   25,  352. 

Tun  constitution  of  polysilieates  is  such  that  the 
silicon  atoms  are  never  directly  combined,  but 
always  combined  through  oxvgen.  (See  also  J. 
Ghent.  Soc,  Jan.,  1920.)— J.  F.  S. 

Determination    of    volatile    matter 

"i  .     I).  Andersen.     J.  Amer.  Coram.  Soc, 

1919,  '-'.  783—783. 

\y  the  "\iJ,'.  contains  no  appreciable  amount  of 
metallic  impurities  a  weighed  amount  is  mixed 
with  ground  quartz  which  has  previously  been  cal- 
cined at  100°  C.,  in  the  proportion  of  3  parts  of 
PbO  to  1  part  of  silica,  and  placed  in  a  narrow 
platinum  crucible.  A  thin  layer  of  silica  is  placed 
on  top  and  the  crucible  with  its  contents  is  weighed. 
ignited  at  B00°  C.  for  2fl  mine,  and  then  at  1000°  C. 
fox  16  mina.  The  eutectic  formed  melts  nearly 
1<X>  ('.  below  the  melting  point  of  pure  lead 
mow  oxide  (880°  C),  and  does  not  attack  platinum, 
The  crucible  is  covered,  allowed  to  cool,  and  i 

-hwl,  the  •   the   volatile  matter  pre- 

sent in  the  lead  oxide.  The  amount  of  pure  PbO 
is  found  by  difference. — A.  B.  S. 

drienic   trirhloride ;   Actum    of  accttilr.nc   on   . 

O.  A.  Dafert.     Monatsh.  Chem.,  1919,  40,  313— 
323. 

does  not  react  to  any  considerable  extent 
with  arsenic  chloride  at  the  ordinary  temperature 


or  at  the  boiling  point  ol  the  latter  ;  in  tho  presence 
Oi    anhydrous    aluminium    chloride    at    tl din 

literature,  however,  diaoetylene  arsenic  chloride, 
\  C1„2C  II  i-  readily  formed  as  a  heavy  yellon 
oil,  sp.  gr.  16910  at  15°  C,  b.pt.  250°  C.  The 
vapours  are  strongly  irritating  but  not  markedly 
poisonous,  though  exhibiting  strong  bactericidal 
power.      When    compared    with    the    corresponding 

aluminium  and  antimony  compounds,  the  arse 

derivative  exhibits  a   remarkable  stability,  sine©  it 

can  be  distilled  and  is  not  decomposed  by  wa1 
It  evolvas  acetylene  when  heated   with   potassium 

hydroxide     solution.        At     a     higher     temper  attire 

arsenic  trichloride  and  acetylene  in  the  presence  of 

aluminium  chloride  yield  a  black,  orgariu-arsonic 
compound  of  high  molecular  weight,  which  is  very 
Stable  towards  reagents  but.  sensitive  to  light,  and 
which,  in  its  properties,  resembles  the  aluminium 
derivative  prepared  by  Baud  in  a  similar  manner. 

— H.  W. 

Bromine  in  mineral  waters  and  brines;  Determina- 
tion of  .     W.   F.   Baughman    and     AV.     \V. 

Skinner.     .1.   Ind.   Eng.   Chem.,   1919,    11,  951— 
959. 

The  water  or  brine,  rendered  alkaline  if  necessary 
with  sodium  carbonate,  is  evaporated  to  dryni 
and  tho  residue  transferred  to  a  reaction  vessel 
which  is  connected  to  two  absorption  vessels,  tho 
first  containing  20  c.c.  and  the  second  5  c.c.  of  a 
solution  of  1  grm.  of  sodium  sulphate  and  0'2  grm. 
of  sodium  carbonate  in  25  c.c,  in  each  case  diluted 
to  200  c.c  The  reaction  vessel  contains  glass 
beads  and  the  residue  from  the  mineral  water  is 
distributed  over  these.  After  the  introduction  of 
a  solution  of  15  grms.  of  chromic  anhydride  in 
10  to  12  c.c.  of  water,  the  evaporation  basin  is 
washed  out  with  water,  and  the  washings  (about 
25  c.c)  also  introduced.  Air  is  then  aspirated 
through  the  apparatus  until  the  saline  material  in 
the  reaction  vessel  is  in  solution,  when  tho  appa- 
ratus is  closed,  and  allowed  to  stand  overnight. 
A  current  of  air  (about  025  to  0'5  litre  per  min.) 
is  then  drawn  through  it  for  3  hours,  while  four 
successive  portions  of  2  co.  each  of  3%  hydrogen 
peroxide  are  added  at  intervals  of  30  mins.  (to 
accelerate  the  evolution  of  bromine).  The  contents 
of  the  two  absorption  vessels  are  evaporated  nearly 
to  dryness,  and  the  residue  returned  together  with 
25  c.c.  of  water  to  the  reaction  vessel,  which  has 
meanwhile  been  cleaned  and  recharged  with  glass 
beads  and  15  grms.  of  chromic  anhydride.  The 
two  absorption  vessels  are  charged  with  10  grms. 
and  3 — 4  grms.  respectively  of  potassium  iodide  in 
200  c.c  of  water,  a  slow  current  of  air  drawn 
through  the  apparatus  for  about  1  hour,  and  the 
liberated  iodine  titrated.  In  the  first  aspiration 
the  bromine  becomes  concentrated,  whilst  in  the 
second  treatment  with  chromic  anhydride  so  little 
chlorine  is  present  that  pure  bromine  is  evolved. 
(See  also  J.  Chem.  Soc,  Jan.,  1920.).— C.  A.  M. 

Hydrogen  of  high  purity;  Preparation  and  testing 

of .     J.  D.  Edwards.     J.  Ind.  Eng.  Chem., 

1919,   II,  961—963. 

The  apparatus  shown  in  the  diagram  obviates  the 
drawbacks  of  the  ordinary  Kipp  generator.  Pure 
hydrogen  is  at  once  obtained  and  fresh  acid  can 
bo  introduced  without  admitting  air.  The  appa- 
ratus is  exhausted  through  a,  whilst  the  tube,  '/, 
which  dips  into  mercury,  serves  as  an  indicator 
of  tho  residual  pressure  and  as  a  safety  valve.  The 
acid  flask,  /,  is  nearly  filled  with  sulphuric  add 
(1:8)  and  a  few  fragments  of  zinc,  so  that  tho 
hydrogen  evolved  will  sweep  out  all  air.  The  vent 
e,  is  then  closed  until  the  pressure  of  the  gas  is 
sufficient  to  force  the  acid  into  the  tube,  to  free  the 
connections  from  air.  Ths  tube  beyond  the  tap,  b, 
enters   tho   generator   through     a     rubber    stopper 
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which  is  always  under  liquid.  The  rate  of  genera- 
tion of  the  gas  is  controlled  hy  the  tap,  c.  Tests 
made  by  means  of  the  interferometer  (this  J.,  1915, 


638)  in  comparison  with  pure  hydrogen  derived 
from  the  electrolysis  of  barium  hydroxide,  showed 
that  the  hydrogen  generated  by  this  apparatus 
contained  less  than  1:10,000  parts  of  impurities. 
Weaver's  colorimetric  test  for  aeetylene  (this  J., 
1916,  347)  indicated  not  more  than  1  or  2  parts  per 
million.  No  arsenic  or  antimony  was  found.  Tests 
of  the  hydrogen  from  a  Kipp  generator,  by  means 
of  the  interferometer,  showed  that  it  contained 
83-86%H,  after  17  mins.,  93'59%  after  22  mins., 
and  99-97%  after  42  mins.— C.  A.  M. 

Lead  chromate.    Groger.    See  XIII. 

Colour  reactions  of  molybdenum.     Barbieri.     See 
XXIII. 

Patents. 

Concentrating  solutions  [sulphuric  acid};  Method 

of   .         H.    V.    Welch,    Los     Angeles,     Cal., 

U.S.A.  Eng.  Pat.  134,593,  30.10.18.  (Appl. 
17,698/18.) 
See  U.S.  Pat.  1,289,984  of  1918;  this  J.,  1919,  163  a. 
Spray  from  dilute  sulphuric  acid  is  subjected  to 
heat  sufficient  to  evaporate  it  completely,  and  the 
vapour  is  then  cooled  to  a  temperature  slightly 
below  the  maximum  boiling  point  for  sulphuric 
acid,  to  produce  a  mist  of  sulphuric  acid  of  high 
concentration,  which  is  precipitated  electrically. 
The  residual  vapour  is  cooled  to  a  lower  tempera- 
ture, at  which  practically  the  whole  of  the  remain- 
ing sulphuric  acid  is  condensed  as  a  mist,  which 
is  also  precipitated  electrically  to  obtain  sulphuric 
acid  of  lower  concentration. 

Sulphuric  acid  and  other  liquids;   Apparatus  for 

the  fractional  distillation  of  .     H.  Jander. 

Brooklvn,  N.Y.  U.S.  Pat.  1,321,210,  11.11.19: 
Appl.,  8.3.19. 
In  a  distilling  apparatus,  a  duct  for  the  passage 
of  hot  gases  is  arranged  adjacent  to,  but  out  of 
communication  with,  the  distilling  chamber  into 
which  extend  radiating  devices  adapted  to  absorb 
heat  from  the  gases  in  the  duct. — W.  E.  F.  P. 

Sulphuric   acid;   Process  for   obtaining   free   

from   coal   gas,   Mond    gas,     etc.       J.    Behrens, 
Bremen.     Ger.  Pat.  300,036,  16.11.15. 

The  ammonia-free  gas  is  washed  with  water  con- 
taining sulphurous  acid.  Sulphur  is  precipitated 
and  thiosulphate  and  polythionic  acids  are  formed. 
The  latter  are  decomposed  when  the  liquid  is  finally 
concentrated  by  the  application  of  heat,  yielding 


sulphur  dioxide,  which  is  used  again,  sulphur,  and 
sulphuric  acid. — W.  P. 

Arsenious   and   selenious    oxides    [from    pyrites}; 

Apparatus  for  the  recovery  of .     H.  Jander, 

Brooklvn,   N.Y.     U.S.   Pat.   1,321,211,   11.11.19. 
Appl.,  3.4.19. 

Several  cells  are  arranged  adjacent  to  a  pyrites 
burner.  Each  cell  is  provided  with  cooling  means 
and  one  is  connected  with  a  reheating  device. 

W.  E.  F.  P. 

Nitric    acid    of    high    concentration;   Process    for 

obtaining  - .        Farbenfabr.   vorm.   F.   Bayer 

und  Co.,  Leverkusen.    Ger.  Pat.  297,903,  30.5.15. 

If  steam  and  air  are  passed  through  a  mixture  of 
nitric  and  Bulphuric  acids  containing  nitrous 
gases,  and  the  resulting  nitrous  vapours  are  dried 
by  means  of  sulphuric  acid,  the  yield  of  95 — 96% 
nitric  acid  is  almost  quantitative.  Any  gases 
which  pass  out  of  the  condenser  are  absorbed  in 
sulphuric  acid  in  a  tower,  and  this  acid  then  passes 
to  the  drying  tower.  Instead  of  pure  sulphuric 
acid  a  mixture  of  sulphuric  and  nitric  acids  may 
be  used  as  the  drying  agent.  The  amount  of  air 
and  the  dimensions  of  the  condensing  and  drying 
apparatus  depend  on  the  amount  of  nitrous  gases 
in  the  acid  mixture.  If  there  is  much  nitrous  gas 
an  oxidation  chamber  should  be  placed  between 
the  dryer  and  condenser. — A.  B.  S. 

Hydrochloric  and  hydrobromic  acids;  Preparation 

of  from  free  chlorine  or  bromine.     Consoli- 

dierte  Alkaliwerke,  Westeregeln.  Ger.  Pat. 
313,875,  6.3.18. 
Chlorine  or  bromine  is  allowed  to  act  upon  lignite 
without  external  heating,  the  lignite  being  moved 
in  the  opposite  direction  to  the  gas  stream.  The 
temperature  rises  to  90° — 100°  C.,  at  which  the 
reaction  proceeds.  The  product  is  extracted  to 
remove  halogenated  products,  and  then  treated  to 
recover  halogens  by  extraction  or  by  distillation 
under  reduced  pressure.  By  the  use  of  carbon 
bisulphide  for  extraction  a  by-product  is  obtained 
in  the  form  of  a  halogen-containing  resinous  sub- 
stance.— W.  P. 

Gases  and  vapours  [nitric  acid,  hydrochloric  acid, 
or  the   like};    Apparatus    for    condensing    and 

purifying  .     R.  Rosenthal,  Charlottenburg. 

Ger.  Pat.  314,293,  21.7.18. 

The  hot  gases  generated  during  the  manufacture 
or  distillation  of  nitric  acid,  hydrochloric  acid,  or 
the  like,  are  passed  upwards  through  a  condensing 
tube,  of  which  the  lower  portion  is  air-cooled  and 
the  upper  portion  is  cooled  by  a  stream  of  water. 
The  gases  are  partially  cooled  in  the  lower  portion 
and  condensation  is  effected  in  the  upper  portion : 
the  condensed  liquid  flows  down  the'  tube  and 
meets  the  ascending  stream  of  hot  vapour  whereby 
certain  impurities,  e.g.,  nitrogen  peroxide  in  the 
case  of  nitric  acid,  are  removed.  The  purified 
liquid  passes  out  at  the  lower  end  of  the  tube, 
through  a  coil  cooled  by  the  overflow  of  cooling 
water  from  the  upper  portion  of  the  condensing 
tube,  and  into  a  receiver;  uncondensed  gases 
leave  the  tube  at  the  upper  end  and  pass  into  an 
absorption  apparatus. — L.  A.  C. 

Magnesia;   Process   for   the    manufacture    of  

[from  dolomite  or  the  like}.  J.  C.  Delage,  Bor- 
deaux, France.  Eng.  Pat.  134.626,  8.11.18. 
(Appl.  18,335/18.)  Int.  Conv.,  8.11.17. 
Powdered  dolomite,  dolomitic  limestone,  or  the 
like,  is  added  gradually  to  a  solution  of  sodium 
bisulphate  heated  to  806— 90°  C.  until  the  solution 
is  neutral  to  litmus;  calcium  sulphate  is  separated 
from  the  solution  by  decantation,  or  by  means  of  a 
filter  press,  and  the  precipitate  is  washed  free  from 
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soluble  ^alts.  Alternatively  the  powdered  dolomite 
m.i-.  be  heated  with  dry  sodium  bisulphate  at  a  t<-m- 
ure  sufficient  to  fuse  the  letter,  with  subse- 
quent extraction  of  the  soluble  salts  by  means  of 
I  ho  solution  <>f  magnesium  sihIiuih  sulphate 
obtain)-!  bj  either  method  u  electrolysed  by  a  our- 

.    roltS  ami    1(1  amps,    per  sq.   dm.   of 
anode   Mirta.«>    in    a    vat    separated    into    compart- 

by  membranes  impermeable  by  the  solution 

but  [.••in:,  kble  by  tlii>  ourrent.  The  anode  and 
cathode  oompartmenta  are  provided  with  carbon 
and  sheet-iron  eleetrodea  respectively.     The 

pitated  at  the  cathode  is  separated  From 

the  solution  by  filtration,  and   is  trashed  and  cal- 

ulphuric    acid    is    liberated    at    the 

;  .•  precipitation  of  magnesia  at  the 

'-cm    with    increase    of    aridity,    the 

liquor  from  the  anode  compartment  overflows  into 

a  veasel  in  which  it  is  neutralised  by  dolomite  and 
i-  then   returned   to  the  apparatus. — L.   A.  C. 

carbonate;  Process  for  obtaining  . 

a     I     Elliott,    Assignor  to  A.  L.  Stewart,  Los 

Cal.  C.S.  l>at.  1,321,434,  11.11.19. 
Appl.,  2.8.17. 

ontaining  silica  is  leached  with  an  acid 
liquor;  undissolved  matter  and  impurities  are 
removed  from  the  solution,  and  magnesium  car- 
bonate is  precipitated  by  addition  of  a  soluble 
carbonate.  The  precipitate  is  separated,  and  the 
solution  is  acidified  and  used  for  leaching  a  further 
quantity  of  magnesite. — L.  A.  C. 

sium  hydroxide;  Manufacture  of  pure  . 

0.    P     Kaselita,   Bernburg.     Ger.   Pat.   313,943, 
4.1.18 

M  voNK.sii'M  chloride  solution  obtained  in  the  manu- 
facture of  potassium  chloride  is  mixed  with  the 
requisite  amount  of  a  solution  of  an  alkaline-earth 
sulphide  or  hydrosulphide  in  the  cold ;  any  residue 
is  removed,  and  the  clear  solution  is  boiled.  If 
calcium  sulphide  is  used,  one-half  of  the  magnesium 
is  precipitated  as  magnesium  hvdroxide  in  accord- 
am,-  with  the  equations: — 2Ca8+2MgCl,+2H,0= 
3H)      M  4CI,  +  Mg(OH),     or     =  2CaCl,+ 

I  Mg(OH),.  but  if  the  calcium  sulphide 
is    converted     to    tne    hydrosulphide    by     passing 

■  n  sulphide  through  the  solution  before 
addition  of  the  magnesium  chloride,  or  if  hydrogen 
sulphide  is  passed  into  the  cold  mixed  solutions, 
conversion  of  the  magnesium  chloride  inio 
magnesium   hvdroxide   is   practically   complete. 

— L.  A.  C. 

Magi''  hate;  Mai  of .    E.  K. 

P    C.   Dim.  Jubbulpore,  India.     Eng.  Pat. 

184,884,  18.10.18.    (Appl.  17,076/18.) 

A   Ui.it  <  U  of  calcium  sulphide  and  a  compound  or 

mixture   of   compounds    containing   magnesium    is 

A    a   dull    red   heat   in   a    reverberatory 

ii  of  air,  steam,  and  of  carbon 

this     is     not    formed     during    the 

ilphate   is   obtained   from 

'he  r-  ass  by  lixiviation.— S.  S.  A. 

urn  salts  from  blast  furnace  slag;  Recovery 

of  .      1'     Bury,  u.   Ollander,   T.   Smith,  and 

-     iburn-bv-the-Sea.     Eng.   Pat. 

184  -        \,,PI.  20,009/18.) 

'  bride  is  added  to  a  stream  of  molten 

the   latter   is  caused   to  flow 

within    a   closed    chamber.      The 

.hi  chloride)  produced  is  drawn  olf 

and  treat.. 1  in  scrubbers.      W     I      F.   P. 

mm    sodium    sulphate;   Process  of  obtaining 
from    tahr.e    liquors.      G.     It.     Burnham, 

I     -      I'  121,2*2,    11.11.19. 

Appl  .    i>;.6.19. 

Poisaaan  i     dium  sulphate  is  precipitated  by  .eld- 


ing sodium  sulphate  to  liquor  already  containing 
suitable  Concentrations  of  potassium  ions  and 
sodium  sulphate. — \V.   E.  F.  P. 

Alkalis  /mm    silicates;   /',  'rutting  . 

R.  C.  Hills.  Assignor  to  0.  Newell.   I),  over,  Colo. 

U.S.  Pat.   1,821,832,   11.11  L9.     Appl  .  B.li  L8. 

From  a  product  containing  calcium  chloride  and 
alkali  chlorides  obtained  in  the  oxtrai  tion  of  alkalis 
from  silicates,  the  calcium  chloride  is  dissolved  out 
with  alcohol.— S.  S.  A. 

Lmtnonia;    Removal    of    from    high-pressure 

I.  B.  B.  Maxted  and  T.  A.  Smith,  Walsall. 
Eng.  Pat.  134,572,  8.8.18.     (AppL   12,684    I-  > 

In  remove  ammonia  from  high-prossure  gas  mix- 
tures, as  obtained  in  the  synthesis  of  ammonia  from 
its  elements,  anhydrous  cobaltous  chloride  at  an 
elevated  temperature  is  employed.  The  ammonia 
is  absorbed  when  its  concentration  exceeds  a  cer- 
tain partial  pressure,  and  given  up  when  this  pres- 
sure is  sufficiently  diminished. — \Y.    E.    K.    IV 

Hydrogen-nitrogen    mixtures;    Process   for    obtain- 
ing     .       Hat-burger    Cliemisclic    Werkc 

und  Co.,  and  \V.  Daitz,  Harburg.  Ger.  Pat. 
298,911,  18.5.15. 

'  Caruon  monoxide  and  dioxide  are  removed  from 
water-gas  by  condensation  or  absorption;  the 
carbon  monoxide  is  employed  for  the  quantitative 
combustion  of  oxygen  in  air  or  other  mixture  of 
oxygen  and  nitrogen,  and  the.  residual  nitrogen  is 
mixed  with  the  mixture  of  nitrogen  and  hydrogen 
remaining  from  the  water-gas  for  the  preparation 
of  nitrogen-hydrogen  mixtures  for  the  production 

1  of  ammonia.  The  power  required  for  the  condensa- 
tion or  absorption  under  pressure  is  provided  by 
the  heat  generated  in  the  combustion  of  the  oxygen. 

—A.  B.  S. 

Ammonia;   Manufacture    of   anhydrous   .      A. 

Lowenstein,  Chicago,  111.  U.S.  Pat.  1,322,251, 
18.11.19.     Appl.,  28.8.16. 

A  portion  of  the  expanded  gaseous  ammonia  result- 
ing during  the  cyclic  refrigeration  process  which 
involves  the  condensation,  expansion,  and  re- 
absorption  of  ammonia  obtained  by  heating  an 
aqueous  solution  of  the  gas,  is  withdrawn  and  re- 
placed by  aqueous  ammonia. — S.  S.  A. 

.Xitrogen  fixation;  Furnace  for .  A.  F.  Crowcll, 

jun.,  Saltvillo,  Va.,  Assignor  to  Nitrogen  Pro- 
ducts Co.,  Providence,  R.I.  U.S.  Pat.  1,321,892, 
18.11.19.     Appl.,  7.3.18. 

In  a  vertical  retort  into  which  a  charge  is  fed  to 
react  with  freo  nitrogen,  the  walls  are  "offset" 
at  the  feeding  point  to  prevent  choking  of  the 
charge. — W.  J.  W. 

Ammonia;  Method  of  oxidising  .     A.  Classen, 

Aachen,    Germany,    Assignor    to    The    Chemical 

Foundation,  Inc.  U.S.  Pat.  1,322,291,  18.11.1!'. 
Appl.,  24.1.16. 
\  mixtirk  of  oxygen  and  ammonia  is  subjected  to 
the  action  of  catalysts  termed  from  basic  substances 
and  substances  capable  of  accelerating  the  oxida- 
tion of  tho  ammonia,  tho  basic  substances  being 
in  excess  of  tho  active  catalytic  substances. 

— W.  J.  W. 

Xitrogen;  Process  for  oxidation  of  in  an  arc 

with  alternating   current,     Bergmi -Elektrizi- 

tats-Werke    A.-G.,    Berlin.      Ger.    1'al      2!'S.!i52, 

7.1.16. 
Xitrogen    is    oxidised    in    a    chamber    containing 
fixed  electrodes,   the  supply  of  air  passing  through 
the  chamber  being  varied   sym-hronously  with   the 
periodicity  of  tho  alternating  current  used. 

—A.  B.  S. 
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Cyanogen  compounds ;  Process  for  the  production 

of  ■ -.     E.  R.  Lewis,  Philadelphia,  Pa.     U.S. 

Pat.  1,321,459,  11.11.19.    Appl.,  15.3.19. 

A  charge  consisting  of  a  powdered  mixture  of  an 
alkali  metal,  carbon,  iron,  and  an  inert  non- 
alkaline  mineral  is  brought  into  contact  with  heated 
nitrogen  in  a  heated  reaction  chamber.  The  pro- 
portions of  the  charge  are  such  that  there  is  suffi- 
cient carbon  to  combine  with  the  alkali  metal,  suffi- 
cient iron  to  reduce  the  temperature  of  the  re- 
action, and  sufficient  of  the  inert  mineral  to  prevent 
the  mass  becoming  viscid. — L.  A.  C. 

Cyanides;    Apparatus    for    producing    ■ from 

nitrogen  or  air.  H.  B.  Kipper,  Muskegon,  Mich. 
U.S.  Pat.  1,322,026,  18.11.19.     Appl.,  19.2.18. 

The  apparatus  comprises  a  rotary  reaction  cylinder 
connected  to  a  fuel  furnace  and  a  preheater,  and  re- 
generators each  communicating  at  one  end  with  the 
furnace  and  at  the  other  end  with  the  cylinder  and 
the  preheater. — S.  S.  A. 

Aluminium    chloride;  Process  for  producing  . 

L.  Burgess,  New  York,  Assignor  to  Standard  Oil 
Co.    U.S.  Pat.  1,321,281,  11.11.19.    Appl.,  3.1.19. 

Anhydrous  aluminium  chloride  is  produced  by 
bringing  into  contact,  under  reacting  conditions, 
aluminium  carbide  and  the  chloride  of  an  element 
below  aluminium  in  the  electrochemical  scale  as 
regards  affinity  for  chlorine. — W.   E.   F.  P. 

Zinc  oxide;  Manufacture  of  .     Production  of 

zinc  oxide.  Production  of  metal  oxides  and  other 
metallic  compounds,  (a)  and  (d)  F.  G.  Breyer, 
Palmerton,  Pa.,  J.  A.  Singmaster,  Bronxville, 
N.Y.,  and  A.  E.  Hall,  Palmerton,  Pa.;  (b)  and 
(c)  F.  G.  Breyer,  A.  E.  Hall,  and  G.  R.  Waltz, 
Palmerton,  Pa.,  Assignors  to  The  New  Jersey 
Zinc  Co.,  New  York.  U.S.  Pats,  (a)  1,322,088, 
(b)  1,322,089,  (c)  1,322,090,  and  (d)  1,322,091, 
18.11.19.  Appl.  (a)  8.1.19.,  (b)  and  (c)  12.7.19, 
and  (d)  1.8.19. 

(a)  In  the  production  of  zinc  oxide  or  lead-zinc  oxide 
by  the  Wetherill  process  the  bed  fuel  is  supplied  to 
the  furnace  hearth  in  the  form  of  briquettes. 
The  furnace  hearth  is  supplied  with  a  relatively 
deep  layer  of  bed  fuel  in  the  form  of  briquettes, 
and  on  this  ignited  layer  is  spread  a  working 
charge  of  (b)  zinciferous  or  zinciferous  and  plumbi- 
ferous  or  (c)  other  metalliferous  material  in  ad- 
mixture with  a  reducing  agent,  (d)  In  the  pro- 
duction of  oxides  or  other  compounds  of  volatilis- 
able  metals  by  the  AVetherill  process,  the  bed  fuel 
is  supplied  to  the  furnace  hearth  in  the  form  of 
briquettes. — S.  S.  A. 

Metal  oxides  and  other  compounds  of  metals;  Pro- 
duction   of    .     Manufacture    of    zinc    oxide. 

J.  A.  Singmaster,  New  York,  F.  G.  Breyer  and 
E.  H.  Bunce,  Palmerton,  Pa.,  Assignors  to  The 
New  Jersev  Zinc  Co.,  New  York.  U.S.  Pats. 
(a)  1,322,143  and  (b)  1,322,142,  18.11.19.  Appl., 
22.7.19. 

(a)  A  bed  of  solid  fuel  is  fed  on  to  a  moving  per- 
forated hearth,  e.g.,  a  chain  grate,  and  passes 
under  three  compartments  of  the  furnace.  In  the 
first  the  fuel  burns  with  air  admitted  from  below ; 
in  the  second  compartment  a  layer  of  a  briquetted 
mixture  of  metal-bearing  substance  and  reducing 
agent  is  fed  upon  the  burning  fuel,  and  in  the  third 
a  combustion-supporting  gas  is  supplied  to  the 
charge  and  the  products  of  reaction  are  removed  by 
any  suitable  means,  (b)  Zinc  oxide  or  zinc-lead 
oxide  is  manufactured  by  the  process  described 
under  (a).— B.  M.  V. 


Tungstic  acid;  Eecovery  of  from  ores.  Im- 
perial Trust  for  the  Encouragement  of  Scientific 
and  Industrial  Research,  and  O.  J.  Stannard, 
London.       Eng.   Pat.   134,891,  6.11.18.       (Appl. 

18,206/18.) 

For  the  recovery  of  tungstic  acid  from  ores,  resi- 
dues, or  other  substances,  e.g.,  wolframite,  htib- 
nerite,  ferberite,  and  scheelite,  the  material  is 
crushed,  mixed  with  carbonaceous  material,  and 
heated  to  redness,  the  reduced  mass  being  subse- 
quently heated  at  about  300°  C.  in  a  current  of 
chlorine  gas,  free,  or  almost  free,  from  air.  The 
volatilised  or  sublimed  mass  which  results  is  treated 
with  hot  water,  with  or  without  the  addition  of 
nitric  or  hydrochloric  acid.  For  the  recovery  of 
stannic  chloride  from  wolfram  ores  the  sublimate 
is  heated  with  hot  water  and  hydrochloric  acid, 
and  the  resulting  solution  of  stannic  chloride  is 
separated  from  the  precipitated  tungstic  acid. 
The  process  may  be  made  cyclic  by  heating  the 
mixture  of  chlorides  obtained  in  a  current  of  dry 
air  and  using  the  chlorine  thus  recovered  for  the 
treatment  of  further  quantities  of  ore. — S.  S.  A. 

Arsenides  of  calcium  or  magnesium ;  Manufacture 

of .     J.  D.  Riedel  A.-G.,  Berlin-Britz.     Ger. 

Pat.  300,152,  18.4.16. 

Calcium  or  magnesium  is  heated  with  arsenic 
together  with  some  arsenide  from  a  previous  pre- 
paration as  a  diluent  to  slow  down  the  reaction. 
Sand  is  used  as  the  diluent  in  the  first  place.  The 
products  can  be  used  for  the  preparation  of  other 
arsenic  compounds. — W.  P. 

Alkali  perchlorate;  Method  for  the  technical  pro- 
duction of  by  heating  alkali  chlorate.     F. 

Meyer,  Berlin.     Ger.  Pat.  300,713,  18.4.15. 

Ir  the  vessel  containing  the  chlorate  is  heated  in  a 
metal  bath  so  as  to  ensure  accurate,  control  of  the 
temperature  between  470°  and  520°  C.  for  potas- 
sium chlorate  and  30°  C.  lower  for  the  sodium  salt, 
a  yield  of  70 — 75  parts  of  perchlorate  for  each  100 
of  chlorate  is  obtained.  Below  the  temperatures 
mentioned  the  reaction  is  too  slow ;  above  them  it  is 
so  rapid  as  to  be  dangerous.  The  reaction  should 
be  stopped  when  80%  of  the  chlorate  has  been  con- 
verted, as  its  continuance  after  this  point  results 
in  a  lower  yield. — A.  B.  S. 

Lime  mud;  Process  for  treating in  rotary  fur- 
naces. G.  Polysius,  Dessau.  Ger.  Pat.  313,595, 
23.9.16. 

With  the  lime  mtid  is  incorporated  such  materials 
as  salts  of  the  alkalis,  potash  mica,  etc.,  which 
cause  the  lime  to  ball  together  and  so  not  to  pass 
out  of  the  furnace  in  the  form  of  dust,  which  would 
otherwise  be  carried  forward  to  the  chimney. 

— H.  J.  H. 

Ammonium   bicarbonate;   Preparation   of  a   stable 

and  odourless  form  of .     Oesterr.  Verein  fiir 

chemische      und      metallurgische      Produktion. 
Aussig.     Ger.  Pat.  313,827,  22.12.17. 

Precipitated  crystalline  ammonium  bicarbonate  is 
carefully  dried  and  then  treated  with  moist  carbon 
dioxide  under  pressure  (2 — 3  atm.).  In  order  to 
diminish  its  free  surface  the  bicarbonate  is 
briquetted  before  or  after  drying  or  before  or  after 
the  treatment  with  carbon  dioxide. — W.  P. 

Ammonium  salts;  Process  for  producing  from 

industrial  gases  containing  ammonia.  Chem. 
Fabr.  KaFk  Ges.m.b.H.,  Coln-Kalk.  Ger.  Pat. 
314,234,  8.5.15. 
Gases  containing  ammonia  are  passed  through  a 
solution  of  iron.  The  gases  must  contain  or  have 
added  to  them  sufficient  carbon  dioxide  to  ensure 
the  complete  precipitation  of  the  iron  as  carbonate. 
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liquid    is    altered   and    the   iron-free   filtrate      duotivity  ol   the  lime  water  and  thus  the  amount 
ed  for  the  recovery  ol  ammonium  salu.  of  carbon  dioxide  absorbed  o  this  J     1919 

—A.  B.  8.  B07  k.)     W.  E.  K.  I' 


pen  peroxide:  Syntactic  production  o/ 

.    apparatus  therefor.       I!,    sforite,   Coatou, 
Bng.   Pat.    190,045,  8.10.18.      (Appl. 
-  |     int.  Gojit.,  16.6.17. 

.i  h  ear  an  alloy  containing  palladium  in  the 
form  ol   a  tube,   ribbon,  ot   wire,  saturated   with 

,     i  aused  M  act  upon  ;i  solution  of  OXJ   ■ . ■  1 1 

.  r  which  may  be  under  preeauro.    Moans  are 

provid  constantly    renewing   tho  supply    ot 

tor    instance,    by    moving    the   irira  or 

band     of     palladium     through     nn    atmosphere    of 

en   in  another  vessel;  or  the  hydrogen  may 

sed  through  tho  interior  of  n  tube  of  palla- 
dium immersed  in  the  liquid,  which  is  maintained 
in  tlu'  presence  ol  oxygen  under  pressure.     Alter- 

ly,  the  process  may  be  carried  out  by  elec- 
trolysis in  a  vessel  lined  with  ebonite,  tin,  rubber, 
or  silver,  and  capable  of  resisting  pressure,  acidu- 

water  saturated  with  oxygen  being  passed 
over  the  electrodes.    The  cathodes  are  composed  of 

palladium  or  an  alloy  of  palladium  and  the  anodes 
of  platinum,  gold,  graphitic  carbon,  or  iron  oxide 
fased    in   an  elect!  ic   turuaie.   -.1.    I'.    I>. 

Spathic  iron  ore;  Means  for  treating to  render 

it  suitable  for  use  in  the  manufacture  "I  hydro- 
am.  W.  ,1.  and  \V.  It.  Dates.  Silverdale,  Stall's. 
I  I't.  134,155,  13.3.19.  (Appl-  8251 ,19.) 
I!\w  ironstone  is  rendered  highly  porous  by  stack- 
inn  't  in  a  heap  with  a  covering  of  small  fuel, 
slowly  burning  the  heap  for  a  lengthy  period,  apply- 
ing water  to  the  hot  mass  when  the  ore  is  sulh- 
ciently  calcined,  and  washing  the  cold  material  to 
remove  fuel  ash  etc. — W.  E.  F.  P. 

ffydrooen  generator*.  A.  11.  Griggs,  London. 
Eng.  Pate,  (v)  134,901  and  (b)  134,902,  9.11.18. 
(Appls.  18,382  and  18,384/18.) 

Hydboobbj  generators  of  the  kind  in  which  iron  ore 
is  alternately  reduced  and  oxidised  are  usually 
made  with  an  inner  combustion  chamber,  a  middle 
annular  ore  chamber,  and  an  outer  annular 
chamber  surrounding  the  whole,  the  gases  pa 

tack  or  hydrogen  storage  according  to  the 
operation  being  performed.  (a)  During  the 
purging  or  change-over  from  reduction  to  oxida- 
tion pi  .  am  is  admitted  to  the  base  of  the 
chamber  and  passes  through  the  whole 
apparatus,  whilst  secondary  steam  is  admitted  bo 
the  baae  of  the  outer  chamber  and  sweeps  that 
chamlH-r  and  the  stack  outlet,  so  that  the  primary 

need  only  be  sufficient  to  sweep  out  the  com- 

and  ore  chambers.     A  reduced  pressure  is 

maintained  in  the  stack  by  means  of  steam  jets,  and 

all  corners  in  the  apparatus  are  rounded  off  as  far 

ible  in  order  to  facilitate  removal  of  gases, 
(n)  To       i   the  readjustment  of  the  apparatus  at 

iver,     \  entiiri    tubes    with    gauges    are 
'  in  tho  pipes  for  reducing  gas  and  air  supply, 
which  indicate  the  pressure  or  volume  (or  both)  of 
!ir  passing. — B.  M.  V. 

I'arbun  monoxide  in  hydrogen  or  gases  containing 
Apparatus  for  indicating  and  for  re- 

cordtng    quantities   of  ,   applicable   alto   for 

like  purposes.     E.  K.  Rideal,  London,  and  II    B 

Taylor.  St.    Helens.     Eng.   Pat.   131.213.    Lfl  l- 

-  of  catalytic  fractional  combustion  in 

added   air  or   oxygen,    the  carbon 

nl  m  tho  gas  under  examination  is 

into    carbon     dioxide,     which     is     then 

brought  mi.,  contact  with  lime  water.     Mean-  are 

provided  t..r  recording  the  change  in  electrical  eon- 


Graphites;  Purification  of  natural        -.   K.  Bidoni, 

I       in,     and    Sue.    Talco    e    Grant]     \  al     Chj 

Pmerolo,    Italy.       Eng.    Pat,    134  B94,    8.11  18 
(Appl.  18,830   I-  i 

Pabtiax  separation  of  silica  etc.  from  graphite  ii 
effected  bj  the  use  of  rather  less  than  the  theore- 
tical quantity  ol  hydrofluoric  acid  ol  Ion icon- 

i  rite  ui  than  that,  of  the  commercial  concentrated 
ai  id,  the  adi  antagee  being  thai  fume  and  waste  of 
acid  are  avoided,  w<  lels  i-  reduced,  and 

the  hydrofluoric  acid  may  be  prepared  din     I    Fi 

Bulphuric  acid  and  a  fluoride.  Graphic  contain- 
ing 75- mi  or  even  so — 85%  C  can  be  prepai 

this  way.— B.  M.  V. 

Nitrogen;  Process  for  effecting  fixation  of  atmos- 
pheric    in  a  blast  furnace.     E,   \\     Haalup 

New  York.     Bng.  Pat.  134,885,  24.10.18.     (Appl 
17,365/18.) 

|  i  S.  Pat.  1,310,478  of  1919;  this.!.,  1919,  629  a. 
(Reference  is  directed,  in  pursuance  of  Sect.  7, 
Sub-sect.  I.  ot  the  Patents  and  Designs  Act.  I!M)7. 
to    Eng,    Pats.    1037   and   10,760  of   1893,    18,792  ol 

1894,  and  10,305  of  1907;   this  J.,  1894,  517,  886; 

1895,  967;  1908,  1052.) 

Sulphur  dioxide;   Treatment  of  gases  conta 

.        E.    V.    Espenhahn,    Brighton,    Victoria. 

Eng.   l\tt.  134,943,  15.11.18.     (Appl.  18,772/18.) 
Int.  Conv.,  15.11.17. 

See  U.S.  Pat.  1,315,183  of  1919;  this  J.,  1919,  818a. 

Ilnrium    oxide;   Process  of  jirodueini/  .     J.  B. 

Pierce,  jun.,  Charleston,  W.  Va.,   U.S.A.     Eng. 

Pat.  135,285,  19.11.18.     (Appl.  18,993/18.) 
Si  i    FJ.S.  Pat,  1,305,618  of  1919;  this  J.,  1919,  576  a. 

I'l.'mhixi!,- ■    Method    of    treating    .      C.    V. 

Jorgensen,     Copenhagen.        Eng.     Pat.     135.305. 
22.11. is.     (Appl.   19,266/18.) 

See  U.S.  Pat.  1,303,911  of  1919;  this  J.,  1919,  536  a. 

Ammonia;  Process  of  oxidising  ««</  apparatus 

therefor.     L.  C.  Jones,  Syracuse,  N.Y.,  and  C.  L. 
Parsons,  Washington,  D.C.,  U.S.A.     U.S.    Pal 
1,321,376,  11.11.19.     Appl.,  19.2.18. 

See  Eng.  Pat.  132,551  of  1918;  this  J.,  1919,  817  a. 

I'lmriii in  ;    'Recovery    of  ■   [as  pyrophosphate]. 

M.      A.     Golte,      Winona,      Minn.        U.S.     Pat. 

1,322,185,  18.11.19.     Appl.,  28.2.17. 
She  Eng.  Pat.  112,380  of  1917;  this  J.,  1918,  88  a. 

Tungstates;  \h  thod  of  obtaining  pure .    J.  B. 

Ekeley  and  \V.  B.  Stoddard,  Boulder,  Colo.    U.S. 
Pat.  1,322,485,  18.11.19.     Appl.,  21.3.19. 

See  Eng.  Pat.  122,264  of  1918;  this  .(..  1919,  134  k. 
Eydrogen.     Ger.  Pat.  313.917.    ,SVe  IIa. 
Gas  liquor.     Ger.  Pat,  313,918.     .See  IIa. 

nia  from  peat.     Ger.  Pat.  314,015.     See  IIa. 
mtc  acid.     U.S.  Pat.  1,319,515.    See  XIXb. 


Hypochloi  iii    pj  eparai inns. 
See  XIXb. 


Ger.    Pat.    309,106. 
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Glass  furnaces;  Durability  of  the  burner*  in  . 

II.   Knoblauch.     Bprechaaal,  1919,52,    io7     III. 
The  flames  in   the  furnace  should   be  as  short    ai 

ble   and    the  Chimney   only   just    tall   enough   to 
provide  the  requisite  draught,     There  should  he  a 
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slight  pressure  in  the  furnace  whereby  gases  pass 
outwards  through  any  leaks  in  the  brickwork.  The 
distance  between  the  bottom  of  the  pots  and  the 
gas  and  air  ducts  should  not  be  too  great;  3  ft., 
though  common,  is  excessive;  2  ft.  8  in.  is  ample, 
or  the  development  of  the  greatest  heat  where  it  is 
not  required  will  destroy  that  part  of  the  furnace. 
The  sides  of  the  combustion  chamber  should  be 
vertical  or  very  slightly  inclined ;  they  should  not 
be  gathered  inwards  in  a  series  of  inverted  steps, 
as  is  often  the  case,  as  this  confines  the  heat  too 
much  to  the  combustion  chamber.  There  should  be 
at  least  two  ports  leading  from  each  regenerator  to 
the  combustion  chamber ;  too  many  ports  are  in- 
effective, as  they  cause  the  heat  to  remain  in  the 
combustion  chamber.  When  the  upper  edges  of 
the  combustion  chamber  wear  away  too  rapidly  it  is 
often  a  sign  that  the  combustion  of  the  gas  is  in- 
complete— possibly  due  to  excessive  draught.  It 
may  also  be  caused  by  carrying  the  walls  of  the  gas 
and  air  ducts  too  far  into  the  combustion  chamber, 
and  may  be  remedied  by  shortening  them  so  that 
there  is  a  distance  of  16  in.  between  the  top  of  these 
walls  and  that  of  the  combustion  chamber.  The 
use  of  several  midfeathers  in  the  combustion 
chamber  is  undesirable;  one  is  sometimes  an  ad- 
vantage if  placed  between  the  two  ports  leading 
from  the  regenerator.  To  overcome  the  difficulties 
associated  with  a  hot  pocket  for  receiving  any  glass 
spilt  in  the  furnace,  the  bottom  of  the  combustion 
chamber  may  be  inclined  downwards  to  a  door  near 
the  front  of  the  furnace.  On  opening  the  latter 
any  glass  in  the  pocket  may  be  removed  without 
disturbing  the  action  of  the  furnace.  If  the  com- 
bustion chamber  is  divided  by  a  movable  mid- 
feather  and  provided  with  two  dampers — one  fur 
each  half  of  the  chamber — better  control  of  the 
furnace  is  ensured. — A.  B.  S. 

Lead  oxide;  Volatilisation  of from  lead  silicate 

[glass']  melts.  O.  Anderson.  J.  Amer.  Ceram. 
Soc,  1919,  2,  784—789. 
Experiments  on  the  amount  of  PbO  volatilised 
from  the  surface  of  lead  silicate  glasses  at  tem- 
peratures from  900°  to  1400°  C.  showed  that  the 
rate  of  volatilisation  from  an  unstirred  glass  heated 
for  a  short  time  (15  mins.)  was  almost  identical 
with  that  from  a  stirred  glass  heated  for  a  longer 
period  (1  hour),  but  the  rate  of  volatilisation  in  an 
unstirred  glass  rapidly  diminished.  The  volatilisa- 
tion of  lead  oxide  in  making  optical  glasses  is  too 
small  to  affect  their  refractive  index  if  the  condi- 
tions of  heating  are  kept  constant  for  all  batches. 
Large  losses  on  a  commercial  scale  may  be  avoided 
by  varying  the  rate  of  filling  the  pot  and  the  use  of 
covers. — A.  B.  S. 

Calcined  clays;  Be-hydration  of .     J.  S.  Laird 

and  R.  F.  Geller.  J.  Amer.  Ceram.  Soc,  1919,  2, 
828—832. 
Raw  clays,  when  heated  in  the  presence  of  water 
in  a  high-pressure  autoclave  to  200° — 250°  C.  for  a 
very  long  time  are  not  hydrated  appreciably,  but 
clays  calcined  at  600° — 700°  C.  can  be  largely  re- 
hydrated,  and  regain  much  of  their  former  plas- 
ticity in  8 — 48  hours.  After  being  worked  up  and 
dried  two  or  three  times,  the  re-hydrated  material 
resembles  a  raw  clay.  Clays  which  have  been  cal- 
cined at  higher  temperatures  are  re-hydrated  far 
more  slowly  and  incompletely.  The  ease  with 
which  the  re-hydration  of  lightly  calcined  clays 
occurs  suggests  that  on  ignition  they  form  an  an- 
hydride which  is  broken  down  by  other  reactions  at 
higher  temperatures  with  the  formation  of  silli- 
manite. — A.  B.  S. 

Porcelain;  Further  studies  of  ■ .     P.  H.  Riddle. 

J.  Amer.  Ceram.  Soc,  1919,  2,  812—827. 

The  effect  of  lime  and  magnesia  on  the  micro- 
structure  of  porcelain  is  to  reduce  the  temperature 


at  which  the  body  matures,  the  finishing  tem- 
perature of  a  body  containing  magnesia  being  lower 
than  that  of  one  containing  lime.  Solution  of  the 
quartz  and  the  distribution  and  size  of  the  silli- 
manite  crystals  vary  according  to  the  conditions  of 
firing.  The  translucency  of  bodies  containing  lime 
and  magnesia  fired  at  cone  11  (1320°  C.)  is  as  great 
as  that  of  a  body  containing  only  felspar  fired  at 
cone  14  (1410°  C),  as  both  lime  and  magnesia  in- 
crease the  sillimanite  and  the  solution  of  the 
quartz,  the  latter  being  probably  due  to  the  de- 
creased viscosity  of  the  body.  The  addition  of 
small  amounts  of  dolomite  to  porcelains  maturing 
between  cones  9  and  11  (1280°— 1320°  C.)  reduces 
the  temperature  of  vitrification.  It  does  not  affect 
the  colour.  The  toughness  (as  measured  by  the  loss 
of  weight  of  the  material  in  a  rattler  test)  is  in- 
creased. An  increase  in  the  proportion  of  whiting 
reduces  the  toughness,  but  makes  the  mass  more 
dense  and  vitreous.  Bodies  rich  in  dolomite  are 
more  crystalline  and  break  with  a  coarse  fracture; 
the  solution  of  the  quartz  and  the  formation  of 
sillimanite  are  well  advanced.  The  compressive 
strength  of  porcelain  containing  0 — 3%  of  whiting 
and  dolomite  averaged  51'228  lb.  per  sq.  in.,  the 
greatest  strength  being  obtained  with  whiting 
alone,  but  the  difference  is  so  small  that  dolomite 
may  advantageously  replace  whiting,  as  it  is 
cheaper  and  gives  a  greater  resistance  to  chipping. 
On  prolonged  grinding  the  water  of  plasticity  and 
the  drying  shrinkage  are  increased,  but  the  work- 
ing properties  of  the  body  are  reduced.  The  effect 
is  the  same  as  an  increase  of  fluxes  or  of  ball  clay. 
Fine  grinding  also  causes  earlier  maturity  and 
earlier  overfiring. — A.  B.  S. 

Porcelain;  Relation  between  the  composition  and 

thermal    expansivity   of   ■ -.        F.    H.    Riddle. 

J.  Amer.  Ceram.  Soc,  1919,  2,  804—811. 

Porcelain  rods  2  cm.  in  diameter  and  of  such  a 
length  that  they  were  31  cm.  when  fired  to  maturity 
were  pressed  in  the  stiff-plastic  state  in  a  small 
hydraulic  press,  and  their  coefficients  of  thermal 
expansion  were  determined  for  the  temperature 
ranges  25°— 200°  C,  200°— 400°C.,  and  25°— 400°C. 
The  first  series  of  bodies  contained  70 — 85%  of 
clay,  but  never  more  than  50%  of  raw  kaolin,  the 
remainder  being  clav  which  had  been  calcined  at 
cone  14  (1410°  C).  The  flint  content  was  0—18-5% 
and  varied  inversely  with  the  felspar.  It  was 
found  that  bodies  high  in  clay  showed  low  thermal 
expansion.  The  variations  in  the  proportion  of 
flint  within  the  narrow  limits  possible  in  these 
bodies  did  not  cause  any  decided  reduction  of  ex- 
pansivity. Bodies  containing  more  than  64%  of 
silica  but  less  than  70%  of  clay  showed  a  marked 
thermal  expansion.  In  a  second  series  in  which 
flint  was  replaced  by  synthetic  sillimanite  the  re- 
duction in  thermal  expansion  was  much  more 
marked  than  in  bodies  rich  in  clay,  but  a  body  with 
85%  of  clay  was  not  improved  by  the  addition  of 
sillimanite.  The  flint  is  the  chief  cause  of  thermal 
expansion,  both  on  account  of  its  inversion  changes 
and  also  through  the  increase  of  the  silica  content 
of  the  body.  The  coefficient  of  expansion  lies  be- 
tween the  following  limits  :  — First  series  :  25° — 
200°  C,  2-9— 6-lxlO"8;  200°— 400°  C,  3"0— 
5-3xl0-e;  25°— 400°  C,  3-1— 5-5x10-°.  Second 
series:  25°— 200°  C,  3-1—6-2x10-;  200°— 400°  C, 
3-5— 5-1  x lO"6;  25°— 400°  C,  33— 5-5xl0"6.  Bars 
of  synthetic  sillimanite  burned  to  cone  26  (1580° 
C):      25°— 200°     C,     2-7x10-°;     200°— 400°     C, 

3-9X10"6;  25°— 400°  C,  3'3xl0-.— A.  B.  S. 

• 

Silica  bricks;  Apparent  versus  true  specific  gravity 

of  .     L.  R.   Office.     J.  Amer.  Ceram.  Soc, 

1919,  2,  833—835. 
A  dry  chip  off  a  brick,  weighing  about  10  grins., 
was  boiled  in  water  for  1  hour,  and  its  sp.  gr.  de- 
termined  by  means   of  a  Westphal  balance.     The 
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chip  in  afterwards  ground  to  powder,  dried  at 
100     c'      and    the   sp.    gr.   determined    m    a    pykno- 

nut.r     (>!   K  MunplM  tested  in  this  meaner,  22 

■Vowed  .1  slightly  higher,  2  the  same,  unci  3  u  lower 
iiio    mean   true  sp.    gr.    being  0011 
•  than  the  apparent  sp.  gr. — A.  B.  S. 

Enamelling;    Cause    and    control    of    blistering    in 

sheet  steel .    C.  Treiachel.    J.  Amer.  Ceram. 

I,  Z,  m  -781. 
A  roKM  of  blistering  in  which  the  enamel  splits 
0lf  th,.  negation  of  small  blisters 

or  in  parallel  rows  or  striatums  is  clue  to  absorption 
of  hydrogen  liberated  when  the  sheet  is  pickled  in 
i  |.i  solution  of  hydrochloric  acid.  If  the 
piokling  process  i^  replaced  by  treatment  with  a 

sand  Mast  or  if  only  a  3  solution  of  acid  is  used 
no  blistering  occurs  In  the  latter  case  the  time 
required  for  pickling  is  not  noticeably  increased, 
Imt  i  .ii  h  piece  should  bo  brushed  before  washing  60 
assist  in  the  removal  of  the  scale. — A.  B.  S. 

Kaolimte.     Wegsoheider.    See  VII. 

Lead  oxides.     Anderson.     See  VII. 

Patents. 

Sheet-':'  ■<-;  Apparatus  for  the  production  of . 

I      l      \l   Coy,   Shinglehouse,   Pa.,   U.S.A.     Eng. 
i'        134  907    li   10.18      (Appl.  21,788/19.) 
An  apparatus  for  making  Bheet  glass  continuously 
9  of  a  tank  for  the  molten  glass,  with  an  up- 
wardly   ini  lined    bottom   ending     in     an    overflow- 
spout  ;  an  inclined  cover  for  the  spout,  a  movable 
front  trail  adjacent  to  tbo  front  end  of  the  cover, 
and  m. '.ins  for  varying  the  inclination  of  the  cover 
ite  an  air-space  between  it  and  the  front 
wall  and  thus  regulate  the  temperature  of  the  glass. 
Guiding  ribs  extend  over  the  top  and  front  of  the 
spout  and  hot  air  is  passed  through  the  space  be- 
•he  lower  portion  of  the  side  walls  and  the 
spout  so  as  to  maintain  the  edges  of  the  glass  at  the 
fame  temperature    as    the    remainder.      After  the 
i  over  the  spout  in  a  stream  of  regu- 
lated thickness  it  passes  vertically  downward  and 
then  along  an  annealing  lehr. — A.  B.  S. 

Sheet   glass;  Manufacture   of  .        J.    Proeger, 

burgh.   Pa.     U.S.   Pat.   1,320,091,   28.10.19. 

.  :>.-U8. 
In  order  to  equalise  the  heat  in  glass  sheets  during 
the  drawing  operation  the  sheet  is  drawn  through 
a  substantially  enclosed  receptacle  provided  with  a 
passage-way  through  it  and  with  openings  in  the 
top  and  bottom.  Oases  enter  the  receptacle 
through   the  latter  opening,    and   means   are  con- 

to  the  n  ceptacle  to  draw  the  hot  gases  from 
the  siil  by  allowing  the  gases  to  move  across 

the  sheet.— B.  N. 

rnaces.     E.  C.  R.  Marks,  London. 

From    Bee.    Anon.    Fours     et     Precedes    Mathy, 

Belgium.        Eng.    Pat.    135,115,    14.4.19. 

\  19.) 

A    i-i.vss   pot-furnace   comprises    several    chambers 

each  containing  a  pot  surrounded  by  fragments  of 

■  v    material,    the    bottom     of     each 

ing  formed  with  cavities  filled  with  such 

nil   which  receive   air   and   gas  at  their 

may  be  provided  in  the  base 

ol    the  inr   heatiti  \a  and  air  used 

by   Hameless  surface 
combustion. — A.  B.  8. 

Hard  porcelain  for  fuses;  Process  for  production  of 

.     Porsellanfabrik   A.    Schweig   Ges.m.b.H., 

N    -swasser.     Ger.  Pat.  2!)*, 180,  22.12.16. 

Tuk  body   mixture   is   mixed   with  oil   and   pressed 

into  the  desired  shape.     The  oil  ensures  the  ready 

i!  "i  the  mass  from  the  dies,  acts  as  a  binder, 

md  homogeneous  porcelain  to 

be  pr.  \     li     - 


Olatl.      Corning  (Mass    Works.    Assignees    ol     II.    P. 

tiage  and  W  .  ('.  Taylor,  Corning,  N.Y.,  U.S.A. 
Kng.  Pat.  127.586,  2-v5.1!>.  (Appl.  13,508/19.) 
Int.  Con  v.,  28.5.18. 

Skb  U.S.  Pat.  1,305,793  of  1919;  this  J.,  1919,579  a. 

Separation  of  absorbed  gate*  from  ualer.  Ger. 
Pat.  813,612.    See  I. 

[Kef  met.  wit.   U.S.  Pat.  1,321,085.  See  IX. 

IX.-BUILDING   MATERIALS. 

Lime-mortar.  Dissolution  and  peptization  of  solids. 
V.  Kohls,  butter  and  Q.  Walther.  /.  Klektro- 
chem.,  1919,  25.  169—188. 

An  experimental  study  of  the  hydration  of  lime 
in  all  its  stages  was  undertaken  in  the  hope  of 
obtaining  practical  data  in  support  of  tho  authors' 
theory  of  the  colloid  state  and  the  relation  between 
colloidal  and  true  solutions.  The  account  of  the 
experiments  is  preceded  by  a  long  theoretical  dis- 
cussion on  the  nature  of  solution,  the  hydration 
of  lime,  and  the  properties  of  mortar.  The  slaking 
of  lime  is  a  good  example  of  the  step-by-step 
character  of  the  solution  process,  the  stages 
being  the  formation  of  : — (a)  calcium  hydroxide;  (b) 
hydrated  forms  of  the  hydroxide;  (o)  lime  cream, 
a  non-settling  suspension  or  paste;  (d)  milk  of 
lime,  a  colloidal  suspension  of  lime  in  the  saturated 
solution;  (e)  lime  water,  a  true  solution.  It  is 
emphasised  that  the  structure  of  the  material  from 
which  tho  lime  is  made  must  have  a  profound 
influence  on  the  properties  of  the  lime,  on  its 
slaking  properties,  on  the  character  of  the  lime 
cream  obtained,  and  on  tho  hardening  properties 
of  tho  mortar,  exactly  as  is  found  in  practice.  For 
tho  experiments  lime  was  used  prepared  from  cal- 
cium carbonate,  hydroxide,  and  oxalate.  When 
slaked  by  exposure  in  a  damp  atmosphere  the  three 
samples  differed  considerably  in  the  rates  at  which 
they  absorbed  water.  Up  to  the  formation  of  the 
hydroxide  the  rates  were  nearly  the  same,  but 
afterwards  the  lime  from  carbonate  absorbed  most 
and  that  from  oxalate  least  rapidly.  The  former 
also  absorbed  the  greatest  total  quantity,  about 
15  mols,  and  the  latter  the  least,  about  1'25  mols. 
When  the  products  were  dehydrated  and  again 
slaked  in  the  same  way,  the  influence  of  the 
original  source  was  still  manifest,  showing  that  the 
specific  structure  of  the  particles  had  not  been 
destroyed.  The  samples  also  showed  marked  differ- 
ences in  their  rates  of  sedimentation  when  slaked 
with  much  water,  and  the  rates  and  order  of 
settling  wore  found  to  depend  on  the  method  of 
slaking,  i.e.,  whether  the  lime  was  added  to  water 
or  tho  water  poured  over  the  lime.  Different  elec- 
trolytes present  in  the  slaking  water  had  different 
effects  on  the  rates  of  sedimentation,  some  retard- 
ing and  some  accelerating  the  rate  of  settling.  No 
definite  conclusions  could  be  drawn  from  the  results 
of  the  experiments  beyond  the  general  inference 
that  in  the  first  stage  of  tho  action  of  water  on 
lime  complex  chemical  and  capillary  forces  come 
into  action  with  the  colloidal  panicles  of  the  solid. 

— E.  H.  R. 

Cements  rich  in  alumina.  K.  Endeli.  Zement,  1919, 
8,391  321.334  336,347—350.  Chem.  Zentr., 
1919,  90.  IV.,  658. 

The  ternary  system,  CaO — SiO, — A1,0,,  has  been 
examined  to  determine  the  limits  within  which 
compounds  capable  of  hydraulic  setting  are  formed. 
It  is  shown  that  good  cements  are  obtained 
from  clinkers  in  which  the  following  orystal- 
line  phases,  which  can  be  identified  mineralogi- 
eallv,  are  predominant :  Cat  ),AI .( >,  ;  tho  group  of 
mm  orthosilicates,  2CaO,SiO,;  3CaO,5Al,0,. 
Tho  following  do  not  form  cements: — 3CaO,AI,0, 
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and  gehlenite  2CaO,Al2Oa,Si02.  The  strength  of 
the  products  under  compression  is  dependent  on 
the  alumina  content. — H.  J.  H. 

Thermal  conductivity  of  solid  insulators.   Thornton. 
See  XI. 

Patents. 
Slab*   [from  leather  waste] ;  Production   of   hard 
flouring  or  insulating .    H.  Gronrose,  Copen- 
hagen.     Eng.    Pat.    124,415,    19.12.18.      (Appl. 
21,264/18.)     Int.  Conv.,  19.3.18. 

Hard  flooring  or  insulating  slabs  are  made  by 
mixing  100  kilos,  of  pulverised  leather  waste  with 
3 — 5  kilos,  of  boiled  linseed  oil,  drying  the  mass, 
mixing  it  with  about  200  kilos,  of  spirit  varnish, 
1  kilo,  of  infusorial  earth,  and  \  kilo,  of  red  lead, 
and  pressing  into  slabs  under  a  pressure  of  800 
kilos,  per  sq.  cm.  Alternatively,  the  varnish  and 
infusorial  earth  may  be  mixed  with  the  leather, 
shaped  under  pressure,  and  the  product  coated 
with  boiled  linseed  oil. — A.  B.  S. 

Kilns;    Apparatus    for    automatically    discharging 

lime,  cement    and  like  .     C.  Candlot,  Paris. 

Eng.  Pat,  131,269,  12.11.18.  (Appl.  18,542/18.) 
Int.  Conv.,  10.8.18.  Addition  to  119,235  (this  J., 
1919,  750  a). 

The  lower  part  of  a  shaft  kiln  is  provided  with  four 
cones,  having  horizontal  axes  and  supported  on 
separate  shafts  so  as  to  leave  a  clear  space  adjacent 
to  their  apices,  each  cone  being  formed  of  two 
conical  portions  having  different  angles,  with  the 
apex  directed  toward  the  centre  of  the  kiln.  The 
smaller  obtuse-angled  portion  near  the  apex  may 
be  provided  with  ridges  or  ribs  to  allow  large  pieces 
of  material  to  pass  between  the  cones  without 
being  subjected  to  heavy  torsional  stresses.  The 
omission  of  central  supports  permits  the  admission 
of  air  to  the  centre  of  the  kiln.  Above  the  cones, 
and  immediately  below  the  grate  through  which 
the  air  enters,  is  a  truncated  cone  or  collecting 
ring,  with  a  vertical  axis,  which  directs  the  small 
pieces  from  the  periphery  to  the  centre  of  the  kiln 
and  relieves  the  pressure  on  the  bases  of  the  cones. 
The  rotation  of  the  collecting  ring  causes  the  cones 
to  rotate  by  friction.  In  a  modification,  the  cones 
are  rotated  mechanically  so  as  to  crush  the  material 
discharged  from  the  kiln. — A.  B.  S. 

Concrete.  Harland  and  Wolff,  Ltd.,  and  A.  Marks, 
Belfast.  Eng.  Pat.  134,598,  1.11.18.  (Appl. 
17,901/18.) 

A  light-weight  concrete  is  made  by  mixing  2  parts 
by  weight  of  Portland  cement  and  1  part  by  weight 
of  sawdust,  and  damping  the  mixture  by  the  addi- 
tion of  a  fluid  containing  1  vol.  of  sodium  silicate 
to  3  vols,  of  water.  Sufficient  10—20%  solution  of 
calcium  chloride  is  then  added  to  form  a  wet 
mortar  containing  a  slight  excess  of  sodium  silicate. 
The  surface  of  the  concrete  may  be  made  water- 
proof by  coating  it  with  a  similar  mixture  contain- 
ing a  smaller  proportion  of  fine  sawdust.  If  the 
surface  is  to  be  exposed  to  the  weather  it  is  also 
hardened  by  treating  it  with  dilute  hydrofluoric 
acid.  Alternatively,  hydrochloric  acid  may  be  used 
instead  of  calcium  chloride  solution  if  the  cement 
contains  sufficient  free  lime,  or  if  lime  is  added  as  a 
filler— A.  B.  S. 

Concrete;  Pumice  aggregate  for  .     A.   Ham- 

bloch,  Anderuach.     Ger.  Pat.  310,120,  14.8.18. 

Pumice  powder  is  freed  from  coarse  particles  by 
levigation  and  then  dried  and  used  as  an  aggregate 
with  or  without  previously  coating  it  with  cement 
slurry,  milk  of  lime,  etc.,  in  order  to  make  it 
impervious  externallv.  Such  pumice  only  weighs 
200—250  kilos,  per  eb.ni—  A.  B.  S. 


[Refractory]  cement.  H.  B.  Booth,  Assignor  to 
A.  Ramsay  and  Son  Co.,  Montreal,  Canada. 
U.S.  Pat.  1,321,085,  11.11.19.  Appl.,  18.11.18. 
A  protective  coating  for  bodies  subjected  to  high 
temperatures  consists  of  a  mixture  of  felspar, 
angular  grains  of  crushed  quartz,  silica  sand,  and 
a  binder. — A.  B.  S. 

Hoofing,     flooring,    or    paving    materials;    Manu- 
facture of  .      W.  Biinte,  Hannover-Linden, 

and  AY.  North,  Hannover.  Ger.  Pat.  313,565, 
8.11.18. 
Natural  or  artificial  hollow  particles  are  mixed 
with  ground  pitch  and  compressed.  The  product 
obtained  by  mixing  pitch  with  ground  calcined 
kieselguhr  has  a  rich  copper  colour.  It  is  resistant 
to  wet,  frost,  and  sunshine,  and  particularly  to- 
wards changes  of  temperature.  It  can  be  used 
either  as  flooring  or  roofing  material.- — H.  J.  H. 

Asbestos  cement  sheets;  Process  for  glazing  . 

A.  Silber,  Offenburg.  Ger.  Pats,  (a)  313,594, 
9.4.16,  and  (b)  313,939,  9.9.16. 
(a)  The  sheets  are  fired,  allowed  to  cool  to  70°— 100° 
C,  and  dipped  for  a  short  time  into  a  soap  solu- 
tion at  the  same  temperature.  The  soap  reacts 
with  the  quicklime,  forming  an  insoluble  lime  soap, 
which  fills  up  the  pores  left  by  the  dehydration 
under  heat  so  that  the  material  regains  its 
original  strength,  (b)  The  articles,  after  coating 
with  the  glazing  material,  are  heated  under  load 
or  tension,  to  the  temperature  of  incipient  melting 
of  the  glaze,  after  which  the  load  is  removed  and 
the  melting  completed.  A  uniform  and  unbroken 
glaze  surface  is  produced  and  distortion  of  the  body 
is  avoided.  After  the  burning  the  article  is 
treated  with  a  soap  solution  as  in  (a). — H.  J.  H. 

Fireproofing.     U.S.  Pat.  1,321,708.     See  V. 
Preserving  wood.     Ger.  Pat.  299,761.     See  V. 

X.— METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Open-hearth  furnaces;  Improvements  in  the  tech- 
nique of  furnace  firing,  with  special  reference  to 

.       W.    Tafel.       Stahl   u.    Eisen,    1919,   39, 

1280—1283. 
From  the  nature  of  the  firing  of  most  metallurgical 
furnaces  the  greater  part  of  the  heat  supplied  is 
lost  in  the  waste  gases.  In  order  to  utilise  this 
waste  heat,  three  courses  may  be  adopted — pre- 
heating the  material  treated,  preheating  the  gas 
and  air  for  combustion,  and  the  application  of 
special  heating  installations,  as,  for  example, 
steam  boilers.  For  reclaiming  the  waste  heat  from 
hearth-melting  furnaces  the  first  method  is  not 
practicable  and  the  second  only  partially.  The  in- 
stallation of  steam  boilers  in  connection  with  open- 
hearth  furnaces  introduces  some  difficulties,  espe- 
cially the  danger  of  explosions.  This  danger  may 
be  partially  overcome,  but  not  completely,  by  re- 
versing the  gas  and  air  at  different  times.  In 
order  to  make  explosions  impossible  it  is  recom- 
mended that  the  waste  gases  coming  from  the  gas 
and  air  regenerators  he  drawn  through  separate 
channels  after  passing  the  reversing  valves. 

— T.  H.  Bu. 

Steel;  Viscosity  of at  high  temperatures.     P. 

Chevenard.  Comptes  rend.,  1919,  169,  712— 71o. 
The  increase  in  length  of  a  wire  maintained  at  con- 
stant temperature  and  subjected  to  a  weight  ap- 
plied without  shock  was  recorded  on  a  photo- 
graphic plate  having  a  uniform  transverse  motion, 
so  that  a  curve  representing  extension  :  time  was 
plotted.  Oxidation  was  prevented  by  heating  the 
wire  in  an  atmosphere  of  nitrogen,  and  for  each 
metal  a  series  of  heatings  was  made  varying  the 
initial  condition  of  the  wire,  the  temperature,  and 
the  load.     Using  a  self-hardening  nickel-chromium 
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the  curve  ■|t|HTtnrir*r*w  to  ■  straight  Una  ■  ah 
u  constant  rate  ol  extension  \.V)  for  anj  particular 
temperature,  though  tins  factor  is  altered  it  the 
diameter  of  the  wire  is  redueod  appreciably.  I{<- 
img  toe  rat.'  of  extension  (V)  ai  a  coefficient  m- 
ting  the  degree  ol  rieoaaity,  and  plotting  it 
with  varying  l^ad  againal  temperature,  the  tram 
moim-  ply  at  a  temperature  i>t  600      600 

i  iting  the  elimination  of  internal  stresses 

aa  n  red  heat  is  attained.     The  increase  in 

■  .  r<l I,  in  the  time  at  isequal  to  thedecrei 

(       ).    reeulting  from  the  reduction 

in  taction  (dp),  bo  that   &dt    <!/■   E    0.     The  solu- 

tnin  oi  this  equation  is  the  time  f  '  '/)  of  heating 

due  of  bringing  the  original   tension,  pa,   to  a 
■  i    value,   ;•  .   and,   accepting  oertain   aasump- 
.  value  is  obtained, 

deduoed  that  for  all  steels  with  the  exoeption 
ol  high-epeed  Bteels,  the  usual  prai  tioe  of  annealing 
for  several  ho  I  —700°  C,  followed  by  slow 

nn.  is  sufficient  for  the  removal  of  internal 
str'  1   bj    heat    treatment  or  mechanical 

working.'    C.  A.  K. 

■  ii hi    in    iteel   and   nun;    Qualitative  and 

quantitative  test  Jot .     S.  L.  Malowan.     Z. 

anorg.  Cham.,  1010,  108,  73—80. 

A  s  ii  ii  u  and  very  sensitive  tost  for  molybdenum 
is  given  by  xanthic  acid.  The  test  is  Ix'st  carried 
nut  with  freshly  prepared  xanthate  Bolution  in  the 
following  inaiiuer :  A  solution  of  potassium 
hydroxide  in  absolute  alcohol  is  shaken  with  excess 
of  carbon  bisulphide  until  no  more  of  the  latter  is 
dissolved.  To  the  solution  so  obtained  30%  acetic 
acid  is  added  until  a  slight  yellow  turbidity  is 
formed,  and  the  reagent  is  added  drop  by  drop  to 
the    solution    :  ed.      It'    the    latter    has   been 

prepared  by  dissolving  the  test  material  in  strong 
mid,  most  of  this  should  be  neutralised  before  add- 
ing the  reagent.     If  molybdenum  is  present  an  in- 

e  red  colour  immediately  develops,  which  is 
quite  stable  in  water  and  the  intensity  of  which  i~ 
proportional  to  the  amount  of  molybdenum  present. 
litiveness  of  the  reaction  is  such  that 
0-000005  grm.  .Mo  in  00007%  solution  can  be 
detected  with  certainty  in  presence  of  other 
.  i.  menta.  The  colour  is  readily  soluble  in  alcohol, 
amy)  alcohol,  ether,  and  chloroform,  less  readily  in 

oleum  spirit  and  benzene.  It  is  readily  ex- 
'iii  its  reddish-violet  ethereal  solution 
by  alkali,,  and  is  precipitated  from  the  alkaline 
solution  by  in  ids.  The  ethereal  solution  decom- 
ading  with  formation  of  molybdenum 
sulphide  The  reaction  is  not  given  by  vanadium, 
tungsten,  titanium,  or  uranium;  cliromates  give 
I  d. irk  coloration  with  xanthic  acid,  and  should  be 
reduced,  if  present,  before  the  test  is  mode.  The 
reaction  can  be  used  for  the  colorimetric  estimation 
of   molybdenum,   by   comparison    with   a   standard 

ition,  but  since  ethereal  solutions  decompose  too 
quickly,  i    should   be   mixed    with  35%    of 

irit  for  the  extraction  and  with  70% 
of  p'  1,1  rit  for  the  nece  sary  dilution. 

i:  n.  R. 

//■  •islrr's   [mminrt ir")   alloy  t.      ( >.    von    Auwers.      Z. 

1919,  108,  49— 69. 
\    nrwtMnriii    discussion    of    the    ferromagni 
alloys  of  the  aluminium-manganese  bronze  series. 
ir  properties  are  explained  on  the  assumption 
that    tic  magnetic  carriers   are    of    the  f'  nn   (AlMt)x, 
uli'i      M  :iii  isomorphous  mixture  of  manganese 

and  I  omplexee   di  — 

magi  usitioii    temperature,    about   600°    O. 

When  the  alloy  19  quenched  from  this  temperature 


it  oas  \ei\  weak  magnetic  properties,  because  there 
i-  no  opportunty  for  the  complexes  to  re  form.  By 
alow  cooling  or  by  the  so-i.ii,.  i  process,  i.i .. 

prolonged  heating  at  temperatures  between  U 
ami  300  C,  the  molecules  become  associated  to 
form  the  magnetic  particles,  and  the  magnetic 
properties  ol  the  alloy  are  developed.  The  tneorj 
explains  the  im  oi  tin-  magnetic  transition  tem- 
perature as   the  tune  ol   ageing  is  lengthened,   and 

the  rise  in  the  value  of  the  coercive  force  as 
the  ageing  temperature  is  raised  to  about  260°  ('. 
and  the  subsequent  fall  in  us  value  when  higher 
temperatures  are  used,     (See  also  J.  Chem.  Soc. 

Jan.,    1980.)-     B.    II.  R. 

Manganese-bismuth,  mm  inc,  and  mangan- 

ese-tiUser  alloys.     V.  Siebe.      Z.  anorg,  Chem., 
1919,  ios,  id— 183. 

M  im.am'.si;  and   bismuth  are  not  completely   mix  l- 

hle,  but  show  a  ga|i  between  23      and  99"6      -Mn. 

Bj    the  cooling  curve  method  five  arrest  point.s  Wi 

found,  at  259  ,  112°,  597°,  1013°,  and  1262  C, 
The  first  and  last  represent  the  separation  of  eutec- 
tios  containing  respectively  about  0*6%  Mn  and 
0*5  Bi,  whilst  the  others  indicate  three  compounds, 
the  compositions  of  which  have  no!  been  deter- 
mined. The  live  phases  can  all  be  distinguished 
microscopically.  The  first  compound  separates  from 
alloys  containing  from  0'5  to  9  Mn,  the  second 
from  those  with  9  to  11  ,  and  the  third  from  those 
with  11  to  20%  Mn.  Mixtures  containing  more 
than  23]  Mn  separate  into  two  layers.  The  hard 
ness  increases  with  the  manganese  content.  The 
alloys  are  ferromagnetic,  this  property  being 
peculiar  to  the  first  of  the  above  compounds.  Zinc- 
manganese  alloys  were  prepared  containing  up  to 
50  Mn.  A  zinc-mixed  crystal  eutectic  was  found 
at  111)0  C.  containing  a  very  small  proportion  of 
manganese.  The  mixed  crystals  may  contain  from 
11%  to  50%  Mn.  Alloys  containing  only  2%  Mn 
are  hard  and  brittle;  the  hardness  increases  with 
the  manganese  content  and  with  40%  Mn  the  hard- 
ness is  5  on  Mohs'  scale.  Silver-manganese  alloys 
show  a  sharp  change  in  chemical  and  electrical  pro- 
perties at  about  14-5%  Mn  (025  mol.).  Those  con- 
taining less  than  this  proportion  of  manganese  are 
unattacked  by  solutions  of  silver  and  copper  salts 
or  by  dilute  acids,  whilst  those  with  more  than  the 
limiting  amount  of  manganese  are  rapidly  attacked. 
(See  also  J.  Chem.  Soc,  Jan.,  1920.)— E.  H.  It. 

Flotation;  A   contribution   to   the   study  of  . 

H.  L.  Sulman.     Inst.   Min.   and  Met.,  Nov.   20, 

1919.  [Advance  copy.]  95  pages. 
THE  author  explains  the  complex  of  facts  associated 
with  notation  on  the  broad  linos  of  the  molecular 
hypothesis.  Flotation  reactions  arise  from  the  un- 
balanced molecular  attrai  lions  in  the  surface  layers 
of  solids  and  liquids  which  are  the  seats  of  excess 
energy.  Selective  wetting  effects  always  occur  in 
the  direction  of  the  greatest  possible  reduction  of 
interfacial  energy.  High  interfacial  energy  im- 
plies low  liquid/solid  adhesion  and  Hoatabihty,  and 
vice  versa.  Degree  oi  wetting  is  connected  quan- 
titatively with  the  Contact  angle.  For  proliounc  .1 
floatabil'itv  this  should  approach  or,  preferably, 
exceed  90°.  For  complete  wetting  the  interfacial 
tension  must  he  nil,  a  condition  winch  coincid. 
with  complete  deflocculation.  The  hysteresis  of 
Contact  angles  permits  a  wide  range  of  equilibrium 
for  a  floating  particle.    The  addi  gents  to 

pure  water  and  crushed  ore  and  specific  procedures 
are  necessary  to  intensify  preferential  wetting 
effects  until  they  become  of  practical  use  in  the 
separation  of  sulphide  minerals  from  gangue.  An 
immiscible  oil  is  employed  to  diminish  the  surface 
rgy  of  the  sulphide,  and  the  addition  of  acid  or 
alkali  to  the  water  promotes  adhesion  between 
gangue    and    water.       Solid    BUrfacea    are    probably 

penetrated  by  the  molecules  of  liquids,  and  their 
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adhesion  thus  enhanced.  Solid  surfaces  undergo 
molecular  modification  by  friction,  and  molecules 
of  any  liquid  in  contact  with  them  are  included 
in  greater  number  in  the  modified  surface.  This 
is  of  importance  in  the  wet  crushing  of  ores. 
Freshly-broken  solid  surfaces  often  undergo  a 
spontaneous  molecular  alteration  with  a  diminution 
of  surface  energy.  Concentration  of  foreign  mole- 
cules at  the  surface  of  a  pure  or  homogeneous 
liquid  reduces  the  surface  tension  and  confers  the 
property  of  frothing.  Frothing  reagents  leave  a 
partial  strain  at  the  bubble  surface ;  mineral 
adsorption  stabilises  the  film,  especially  if  the 
mineral  be  oiled  or  flocculated.  The  bubble  system 
should  be  disseminated  through  the  ore  pulp  mass. 
By  the  use  of  acid,  alkalis,  sodium  silicate,  and 
certain  sols  defloceulation  results  by  removal  of 
strain  from  the  surfaces  of  suspended  particles. 
Particles  tend  to  agglomerate  by  the  coalescence  of 
their  strained  layers.  Flocculation  is  increased  by 
mechanical  agitation,  minute  oiling  of  the  parti- 
cles, and  by  contact  with  air  (bubbles).  In  standard 
mineralised  froths  the  layers  may  be  scores  of 
particles  in  thickness.  If  a  substance  can  be  floc- 
culated it  can  generally  be  floated.  Electrical 
phenomena  are  of  minor  importance.  Flotation 
depends  on  bringing  about  the  most  advantageous 
selective  adhesions,  selective  adsorptions,  and 
selective  flocculations  between  the  ore  pulp  parti- 
cles.    (See  also  Willows;  this  J.,  1919,  450b.) 

— T.  H.  Bu. 

a-Naphtliol    and   xylidine   mixture    as   a   flotation 
agent.     Chem.  and  Met.  Eng.,  1919,  2!,' 418. 

According  to  the  Annual  Report  of  the  Consoli- 
dated Coppermines  Co.,  by  the  introduction,  in 
place  of  a  mixture  of  coal  tar,  coal-tar  creosote, 
and  pine  oil,  of  a  mixture  of  a-naphthol  and 
xylidine  as  flotation  agent  in  an  alkaline  circuit, 
the  concentrating  ratio  has  been  increased  from 
14'68!l  to  170:1,  and  the  moisture  content  of  the 
filter-cake  reduced  from  17-5  to  9'39%.  The 
increased  cost  of  reagents  is  more  than  compen- 
sated by  a  decrease  of  more  than  half  in  the  freight 
and  smelter  charges,  and  by  a  threefold  increase 
in  the  capacity  of  the  filter-presses.  From  a  mill- 
head  material  containing  1'4%  Cu  a  concentrate 
containing  18%  Cu  can  be  produced,  and  the  iron, 
sulphur,  and  insoluble  content  may  be  governed 
within  such  limits  as  to  permit  of  smelting  the  con- 
centrate with  less  than  20%  of  barren  flux. 

— S.  S.  A. 

Colloidal  mercury.    Gutbier  and  Weise.    See  XI. 

Aluminiwn  vessels  in  dairies.     Utz.     XIXa. 

Colloidal  copper.    Gutbier  and  Sauer.    See  XX. 

Patents. 

Iron  and  steel;  Process  for  the  manufacture  of . 

D.  R.  Blair  and  H.  B.  Clapp,  London.    Eng.  Pat. 

134,283,  26.10.18.  (Appl.  17,509/18.) 
Finely-divided  iron  ore  is  heated  to  about  1350°  C. 
with  a  carboniferous  reducing  agent,  together  with 
sodium  chloride  and  other  materials,  so  as  to  pro- 
duce a  fusible  slag  which  will  readily  flow  away 
from  the  reduced  metallic  iron,  leaving  the  latter 
unmelted  and  in  a  spongy  condition.  It  is  claimed 
that  ores  high  in  phosphorus,  sulphur,  or  titanium 
will  yield  a  more  pure  iron  by  this  method  owing 
to  the  reduction  taking  place  without  fusion  of  the 
metal.  The  spongy  mass  may  be  squeezed  and 
forged  into  wrought  iron,  or  converted  into  steel. 

— C.  A.  K. 

Steel  and  steel  articles;  Surface  hardening  of . 

Vickers,  Ltd.,  London,  and  W.  J.  D.  Sherwood, 
Sheffield.  Eng.  Pat.  134,599,  1.11.18.  (Appl. 
17,903/18.) 

A  modification  for  special  purposes  of  Eng.  Pat. 


5588  of  1910.  Air-hardening  steel  (e.g.,  for  tools) 
at  a  temperature  (650°— 800°  C.)  below  the  harden- 
ing temperature  is  subjected  to  rapid  heating  to 
above  the  hardening  temperature  and  subsequently 
cooled.  The  time  of  heating  is  not  sufficient  to 
allow  the  interior  of  the  metal  to  become  heated  by 
conduction  above  the  temperature  at  which  harden- 
ing takes  place.  Heating  may  be  effected  by  pass- 
ing an  oxyacetylene  flame  over  the  surface  at  a 
speed  of  from  4  in.  to  10  in.  per  min.  according  to 
the  particular  steel  treated. — C.  A.  K. 

High-speed  steel.  J.  R.  Valentine,  Fulton,  N.Y. 
U.S.  Pat.  1,321,163,  11.11.19.     Appl.,  27.2.18. 

A  steel  containing  13 — 14%  W,  about  5%  Cr,  about 
i    1%  V,  less  than  1%  C,  and  1%— P25%  Mn. 

—J.  W.  D. 

Steel;  High-speed  containing  chrome,  tungs- 
ten, and  molybdenum  with  addition  of  cobalt. 
Oberschlesische  Eisen- Industrie  A.-G.,  Gleiwitz. 
Ger.  Pat.  300,765,  19.2.16. 

In  a  steel  with  almost  7%  of  tungsten,  cobalt  and 
molybdenum  amounting  to  5 — 10%  together  are 
used  in  place  of  any  further  tungsten  required.    In 

.  such  a  steel  a  molybdenum  content  of  2 — 6%  and 
cobalt  content  of  5 — 2%  may  be  used  provided  that 
the  sum  of  the  two  does  not  exceed  10%.     A  satis- 

j  factory  product  contains  C  0'65%,  W  5'5%, 
Mo  3-2%,  Co  3-5%,  Cr  4"8%,  V  0"4%.  If  the 
molybdenum  content  exceeds  6%  the  steel  becomes 
more  difficult  to  work,  sensitive  to  heat,  and  brittle. 

— H.  J.  H. 

Steel;   Manufacture   of  .      A.   H.   Henderson, 

Baltimore,    Md.     U.S.   Pat.   1,322,496,   18.11.19. 

Appl.,  18.2.19. 

,    In  the  production  of  steel  for  ingots  or  castings, 

chloride    of    lime    (15    lb.),    anhydrous    aluminium 

,    oxide  (2  lb.),  and  anhydrous  borax  (2  lb.  per  ton  of 

metal)  are  added  during  the  fusion  of  the  charge; 

|    and  lead  (6  lb.)  and  zinc  (1 — 2  lb.  per  ton  of  metal) 

are  added  to  the  molten  metal  in  the  ladle. 

— W.  E.  F.  P. 

Steel;  Process  for  making  basic by  a  combined 

open-hearth  and  converter  process  O.  Thiel, 
Landstuhl.  Ger.  Pat.  290,632,  24.2.15. 
A  part  of  the  Thomas  charge  is  refined  in  the  open- 
hearth  furnace,  and  is  then  added  to  the  con- 
verter charge  and  the  whole  blown  together,  or 
after  blowing  the  converter  charge,  the  refined 
metal  from  the  open-hearth  furnace  is  added,  and 
the  refining  completed  by  further  blowing.  The 
refined  metal,  which  is  poured  into  the  mixer  for 
raising  the  temperature  of  the  pig  iron,  must  not 
be  made  from  Thomas  pig  iron.  It  may  be  made 
by  melting  scrap  and  other  pig  iron  together.  The 
mixer  iron  should  contain  enough  phosphorus  for 
carrying  out  the  Thomas  process.  Besides  other 
advantages  the  time  of  blowing  in  the  converter 
is  reduced. — T.  H.  Bu. 

Cast  iron;  Production  of  refined from  ordinary 

pig  iron.  Vereinigte  Huttenwerke  Burbach- 
Eich-Dudelingen,  Werk  Dommeldingen,  Luxem- 
burg.   Ger.  Pat.  306,482,  27.6.16. 

The  iron  is  refined  in  a  reverberatory  furnace  under 
such  conditions  that,  as  far  as  possible,  removal  of 
the  carbon  avoided.  High-phosphorus  iron,  as 
required  for  chill  cast  rolls,  with  up  to  0'4%  of 
phosphorus,  is  made  by  arresting  the  process  at 
the  correct  moment.  A  highly-basic  slag  is  used. 
Silicon  is  removed  first,  and  if  the  quantity  is  large 
the  silicious  slag  is  poured  off,  whereupon  dephos- 
phorisation  proceeds  more  rapidly.  Sulphur  and 
manganese  are  removed  with  the  phosphorus. 
When  dephosphorisation  has  proceeded  sufficiently 
far,  the  slag  is  poured  off,  lime  added,  and  about 
half  the  charge  is  poured  and  alloyed  with  ferro- 
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mIh  on  and  ferromanganese.  To  the  other  half  in 
tho  furnace  a  fresh  charge  of  pig  iron   is  added. 

—  H.  J.H. 

fumaei  "y  for  manufacture  ■>/  iron  and 

steel       VY.    Cors&Ui,   Berlin.     Gcr.    Pat.   313,620, 
L8.9.13. 
Ink  fornaee  is  equipped  with  regenerators  for  gas, 
inr.  or  both,  and  a  chamber  traversed  bj  the  waste 
gases  in  which  (lag  ran   !>e  kept   molten.     The  hot 
i  pass  downwards  from  the  hearth  and 
through  the  slag  ohamber    ami    then    to    the    re- 
Additional    burners    aro   provided    in 
the  slan  ohamber  wherebj   its  temperature  can  he 
further  raised  if  aeoenoary.    By  arranging  that  the 
:■  isaei  in  one  direction  only,  it  is  possible  so 

to  OOOStmol  the  rarnaoe  that  the  gas  stream  passes 
but weuil  an  inner  and  an  outer  stream  of  air  or 
nrr  rerw.  Thus  the  tlanie  hius  two  zones  of  com- 
bnstion  an  inner  and  an  outer — which  facilitates 
control  of  its  position  an. I  oxidising  or  reducing 
character  by  regulation  of  the  pressure  of  air  and 
gas.  To  avoid  excessive  heating  of  the  furnace 
wall  opposite  the  burner,  as  a  result  of  the  uni- 
directional character  of  the  flame,  this  wall  is 
set  back  so  as  to  leave  room  for  a  chamber  where 
preheating  of  charges  and  crucibles  can  bo  effected. 
Additions  can  bo  made  to  the  slag  while  in  its  melt- 
ing ohamber  so  as  to  in<  rease  its  value  as  a  fertiliser 
or  as  a  paving  material.  The  slag  may  also  bo 
removed  from  the  furnace  and  granulated  prepara- 
tory to  the  recovery  of  titanium. — H.  J.  H. 

Heating  steel  ingots;  Furnace  and  process  for . 

h.    Koller,  Buda-Pesth.  Ger.  Pat.  313,757,  10.1.18. 

'I'm  furnace  is  designed  to  enable  the  ingots  while 
remaining  stationary  to  be  heated  to  various  tem- 
peratures and  at  various  speeds  simultaneously. 
Thus  the  ingots  lor  tho  production  of  Mannesmann 
tubes  can  be  rapidly  heated  to  redness,  then  main- 
tained at  a  temperature  to  relieve  internal  strains, 
and  subsequently  heated  to  the  temperature  of 
rolling.  Tlie  heating  gas  is  introduced  by  jets  at  the 
top  ot  the  furnace,  and  the  air  through  ports  run- 
ning alone  the  side  at  the  floor  level.  The  furnace  is 
divided  into  sections  each  capable  of  independent 
regulation  of  temperature,  either  by  division  walls 
ami  independently  regulated  gas  and  air  ports  or 
by  long,  narrow  air  ports  in  the  floor  capable  of 
independent  control  by  valves. — H.  J.  H. 

Iron  or  steel;  Treatment  of  - — —  for  prevention  of 

oxidation    or    rutting.     L.    S.    Chadwick,    East 

Cleveland,    and    AI.    Resek.    Cleveland    Height, 

tiers    to    Cleveland     Metal     Products     Co., 

land,   Ohio       U.S.    Pat.   1,320,734,   4.11.19. 

Appi..  ij.-.'.i;. 

Thk  metal  i-  treated  with  a  solution  containing  an 
alkali  phosphate,  a  salt  of  a  metal  less  basic  than 
iron,  ami  an  and.    -A.  E.  D. 

Itu.ttless  surface    on  iron  and  steel;  Production  of 

a  bu  baiting  phosphoric  acid.     W.   Schmid- 

dine  nnsfeld.    Ger.  Pat.  .'il:f,")78,  1.5.18. 

An  anti-rust  solution  containing  phosphoric  acid, 
calcium,  and  zinc  is  mixed  with  metallic  oxides  and 
water  Whan  applied  to  the  iron  articles  a  layer 
of  intimately  mixed  ainc-iron  phosphates  is  pro- 
i  on  tli.,  surface.  The  calcium  phosphate,  in 
reinely  tine  state  of  division,  is  distributed 
through  the  coating,  making  it  more  resistant  and 
adhesive. — H.   J.    II 

Klectrir  furnace  for  heating,  annealing,  or  melting 
metolhr  material*.  Stahilimenti  "  Biak  "  Ing. 
A  I'  lam.  Turin,  Italy.  Kim.  Pat.  134,438, 
10.3.19.    (Appl.  5931/19.)    Int.  Conv.,  9.3.18. 

A  fttrnack  is  built  up  of  a  number  of  elements  of 
annular  form,  made  of  magnetic  material.     Longi- 


tudinal insulated  conducting  bars  of  high  ohmic 
resistance  pass  through  holes  in  tho  elements 
parallel  to  the  axis  of  the  furnace,  and  are  con- 

neoted   SO   as    to   form   one   or   more  complete   turns. 

When  an  alternating  current  is  passed  through  the 
conductor,  the  heating  effort  is  due  partly  to  resist- 
ance and  partly  to  induction  effects.  The  separate 
elements  may  be  Spaced  by  insulating  air  gaps  or 
by  layers  of  refractory  material  in  order  lo  modify 
the  power  factor  of  the  Furnace. — 0.  A.  K. 

Electric   register;   Zig-zag   carbon  .      Electric 

furnace  for  reducing  oxidised  zinc  concentrates 

b\i  carbon.  J.  Thomson,  New  York.  IS.  Cats. 
(a)  1,321,682  and  (n)  1,321,683,  Ll.11.19.  Appl., 
(a)  7.10.18,  (d)  27.1.19. 

(a)  Two  contiguous  zig-zag  carbon  resistors,  con- 
nected with  each  other  at  one  end  are  separated  by 
a  narrow  slot,  (u)  A  furnace  for  tho  reduction  of 
zinc  concentrates  is  heated  by  a  carbon  resister  of 
the  above  type,  the  surface  of  which  is  relatively 
non-conducting  and  immune  from  oxidation.  The 
resister  is  surrounded  by  the  charge  to  be  reduced, 
and  is  non-reactive  with  tho  reducing  agent 
(carbon)  in  tho  centre  of  the  furnace. — C.  A.  K. 

Blast  furnaces;  Process  for  reduction  and  smelting' 

in .    A.  Torkar,  Vienna.    Ger.  Pat.  313,619, 

3.1.18.     Int.  Conv.,  13.12.17. 

Reducing  gases  are  introduced  at  tho  top,  and  in 
their  passage  downwards  through  the  chargo  reduce 
tho  ore  to  the  metallic  state  and  bring  the  whole 
to  fusion  by  combustion  with  preheated  air  supplied 
at  the  tuyeres.  The  products  of  combustion  pass 
through  openings  in  the  wall  of  the  crucible  and 
away  into  flues  at  the  ground  level. — H.  J.  H. 

Converter.    A.  Nielsen  and  A.  Birkedal.    Ger.  Pat. 
313,756,  11.10.17. 

A  covebter  for  melting  metal  by  means  of  gas  or 
sprayed  fluid  fuel,  and  subsequent  purification  by- 
blowing  air  through  the  molten  metal,  is  provided 
at  one  side  with  a  container  for  the  pig  iron,  which 
melts  down  into  the  working  space  of  the  vessel, 
the  throat  being  closed  with  a  cover.  The  pro- 
ducts of  combustion  are  led  out  through  a  flue  lead- 
ing from  the  working  space  of  the  converter  to  the 
container  for  the  pig  iron.  The  air  pipe  is  pro- 
vided with  a  reversing  switch,  so  that  the  air  can 
be  passed  to  the  burners  or  to  the  tuyeres  as 
desired.— T.  H.  Bu. 

Siemens-Martin  furnace,  with  built-in  gas  pro- 
ducer. P.  Ostendorf,  Vienna.  Ger.  Pat.  313,781, 
20.4.18. 
The  gas  producer  communicates  directly  with  the 
hearth  by  slit-shaped  ports,  through  which  the  gas 
enters.  The  sensible  heat  of  the  producer  gas  is 
therefore  made  effective  in  attaining  a  high  tem- 
perature in  the  hearth.  The  air  heated  in  regenera- 
tors is  introduced  above  the  gas  ports  and  under 
such  pressure  as  to  drive  the  flame  down  upon  the 
bath.      II.    .1.    11. 

Aluminium  or  aluminium   alloys;  Method  of  tin- 
soldering  and  tin-coating  .     A.  G.  Bloxam, 

London.        From     Stahilimenti     "  Biak  "      Ing. 
A.  Pouchain,  Turin,  Italy.     Bng.  Pat.   134,316, 
30.10.18.     (Appl.  17.739/18.) 
A  coating  of   iron   is  deposited  electrolytically  on 
aluminium  or  an  alloy  of  aluminium,  the  electrolyte 
consisting  of  a  mixture  of  equal  parts  of  a  4%  solu- 
tion of  ammonium  oxalate  and  a  2%   solution  of 
ric  sulphate.     A   current  density  of  about  0T5 
ampere  per  sq.  dm.  of  cathode  is  used.    The  surface 
maj    'lien  bo  tin-soldered  or  coated,  using  an  acid 
ilut  ion  of  zinc  chloride  as  cleaning  agent. 

— C.  A.  K. 
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Solder  for  aluminium.  J.  G.  Kelly,  Assignor  to 
H.  Hall,  Sedalia,  Mo.  U.S  Pat.  1,321,529, 
11.12.19.     Appl.,  10.2.19. 

Zinc,  lead,  block  tin,  and  a  flux-like  ingredient 
containing  stearic  acid  are  mixed  in  equal  pro- 
portions and  heated  together  with  a  small  amount 
of  skunk  oil.— J.  W.  D. 

Metal  alloy.  J.  A.  Weiger,  Union  Hill,  N.J., 
Assignor  to  The  Independent  Lamp  and  Wire 
Co.,  Weehawken,  N.J.  U.S.  Pat.  1,321,170, 
11.11.19.     Appl.,  25.8.19. 

Ax  allov  containing  77—80%  Ag,  18—20%  Cu,  and 

2—3%   Pt.— J.  W.  D. 

Alloy.  F.  M.  Becket,  Assignor  to  Electro-Metal- 
lurgical Co.,  Niagara  Falls,  N.Y.  U.S.  Pat. 
1,322,158,  18.11.19.  Appl.,  7.6.18. 
An  alloy  of  magnesium,  silicon,  and  manganese, 
containing  magnesium  in  excess  of  the  equimole- 
cular  proportion  to  the  silicon. — W.  E.  F.  P. 

Lead-tungsten  alloys;   Manufacture   of  .      H. 

Falkenberg,  Weetzen.  Ger.  Pat.  299,052,  23.5.14. 
A  little  finely-divided  iron  is  added  to  a  mixture 
of  lead  and  tungsten  before  heating  the  same  to 
form  an  alloy.  By  this  means  homogeneous  alloys 
may  be  prepared  containing  lead  and  tungsten  in 
any  proportion. — L.  A.  C. 

Tin    or    antimony;    Alloy    suitable    as    substitute 

for  .      W.     Zimmer,     Giessen.       Ger.     Pat. 

306,382,  21.10.17. 
An  alloy  of  arsenic  and  cadmium  in  approximately 
equal  proportions  may  be  used  as  a  substitute  for 
tin  or  antimony  in  the  manufacture  of  alloys  of 
the  same  with  lead  or  copper,  such  as  hard  lead, 
bearing  metal,  type  metal,  etc. — L.  A.  C. 

Allan.     G.   Fuchs   and   A.    Kopietz,    Berlin.     Ger. 

Pat.   310,041,   24.1.18.       Addition  to  Ger.   Pat. 

307,764  (this  J.,  1919,  910  a). 
The  tungsten  content  of  the  alloy  specified  in  the 
chief  patent  may  be  increased  to  about  60  % .     The 
allov  may  consist,  for  example,  of  W  57%,  Fe  33%, 
Ti  5%,  C  3%,  and  Ce2%.— T.  H.  Bu. 

Defects  in  metallic  articles;  Method  of  developing 

.     F.  G.  Brettell,   Birmingham.     From  The 

Snead  and  Co.  Iron  Works,  Jersey  City,  N.J., 
U.S.A.  Eng  Pat.  134,791,  5.7.19.  (Appl. 
16,850/19.) 
Metallic  articles,  such  as  tubes,  are  placed  between 
electrical  contacts  and  a  current  of  low  voltage  and 
high  amperage  is  passed  so  as  to  heat  the  tubes  to 
the  decalescenee  point.  Seams,  segregations,  or 
other  delects,  which  produce  increased  resistance 
to  the  passage  of  the  current  are  indicated  by  over- 
heating of  the  particular  portion  of  the  tube.  This 
method  of  heating  may  be  used  at  the  same  time 
for  heat  treatment  of  the  article,  which  may  be 
examined  visuallv,  after  cooling,  for  overheating 
effects.— C.  A.  K. 

Compressing  powdered  tungsten,  tantalum,  and  the 

like;  Means  and  method  of  .     C.   A.   Pfan- 

stiehl,  Highland  Park,  111.,  Assignor  to  Pfan- 
stiehl  Co.,  Chicago,  111.  U.S.  Pat.  1,321,125, 
11.11.19.  Appl.,  24.10.16. 
Powdeeed  refractory  metals  are  pressed  into  irre- 
gularly formed  articles  by  placing  the  powder 
between  a  metallic  cup  and  a  die  and  subjecting 
the  interior  of  the  cup  to  fluid  pressure,  whereby 
the  cup  is  expanded  to  compress  the  powder  be- 
tween it  and  the  die. — J.  W.  D. 

Metals  of  high  melting  point  [tungsten,  molyb- 
denum   etc.]  ;  Manufacture  of  articles  from . 

L.  Reimann,  Berlin.     Ger.  Pat.  302,650,  8.8.14. 

In    the    manufacture    of    articles   from  tungsten, 


molybdenum,  or  the  like,  by  compression  and  sub- 
sequent heating,  a  portion  of  the  article  is  formed 
from  a  mixture  of  the  powdered  metal  with  a  small 
percentage  of  another  metal  of  melting  point 
higher  than  that  of  copper,  e.g.,  nickel,  cobalt,  or 
platinum;  subsequent  heating  causes  this  portion 
of  the  article  to  contract  and  bind  itself  firmly  to 
another  part  of  the  article.  An  anticathode,  for 
example,  may  have  a  face  of  pure  tungsten  with  a 
backing  of  tungsten  containing  a  small  quantity 
of  platinum.  A  rod  fitting  tightly  in  a  hole  bored 
in  the  backing  becomes  permanently  fixed  when  the 
backing  contracts  on  heating.  A  suitable  powder 
may  be  prepared  by  heating  tungsten  oxide 
moistened  with  a  solution  of  a  suitable  salt  at 
1000°— 1200°  C.  in  a  current  of  hydrogen.— L.  A.  C. 

Pickling  bath.  W.  H.  Allen,  Detroit,  Mich. 
U.S.  Pat.  1,321,182,  11.11.19.    Appl.,  10.5.17. 

Surfaces  of  iron  and  steel  having  patches  of  oxides 
of  iron  are  cleaned  by  immersing  in  a  bath  wherein 
the  oxides  will  be  reduced  by  sulphurous  acid  and 
the  reduced  metal  dissolved  by  sulphuric  acid.  The 
articles  are  then  removed  and  treated  to  prevent 
rusting.— J.  W.  D. 

Metals  of  low  melting  points  and  different  specific 
gravities;  Apparatus  for  separating  mixtures  of 

.     F.    Hoffmann,    Berndorf,    Austria.     Ger. 

Pat.  299,724,  2.7.19.     Int.  Conv.,  23.6.16. 

A  vessel  for  containing  the  alloy  of  metals  of  low 
melting  point  to  be  separated  into  its  constituents, 
e.g.,  an  alloy  of  lead  with  tin  or  zinc,  a  delivery 
pipe  with  regulating  valve,  and  a  centrifugal 
separator  similar  to  a  hydro-extractor  are  con- 
tained in  a  heating  chamber.  A  current  of  a  pre- 
heated reducing  gas  containing  little  carbon 
dioxide,  such  as  producer-gas,  water-gas,  power- 
gas,  or  hydrogen,  is  passed  through  the  chamber, 
and  to  ensure  uniform  heating  the  gas  is  led  in 
from  all  sides  through  a  number  of  adjustable  open- 
ings. On  leaving  the  chamber  the  gas  is  mixed 
with  air  and  burnt,  and  the  heat  produced  is 
utilised  to  heat  the  fresh  supplies  of  gas. — L.  A.  C. 

Metallic  coatings  on  the  inner  walls  of  tubes,  etc., 

of  small  diameter;  Process  for  depositing  . 

R.  Mvlo,  Charlottenburg.  Ger.  Pat.  312,409, 
27.11.17. 

The  wire  anode  is  stretched  between  two  vessels  of 
insulating  material  attached  to  the  ends  of  the  pipe 
or  channel  to  be  coated,  which  vessels  serve  also  for 
the  admission  and  discharge  of  the  electrolyte.  The 
.  tautness  of  the  anode  may  be  regulated  by  an 
j  electro-magnet.  The  anode  and  the  walls  of  the 
channel  to  be  coated  may  move  relatively  to  each 
other,  either  in  the  longitudinal  direction  or  about 
the  axis  or  in  both  directions.  The  arrangement 
is  described  in  connection  with  the  copper  plating 
of  the  interior  of  a  channel  extending  longi- 
tudinally through  an  arc-light  electrode,  a  copper 
wire  being  used  as  anode. — J.  F.  B. 

Electric  arc  welding  and  repairing.  C.  J.  Holslag, 
South  Orange,  N.J.,  U.S.A.  Eng.  Pat.  128,186, 
21.11.18.  (Appl.  19,147/18.)  Int.  Conv., 
11.6.18. 

Coating  sheet  metal  with  tin  or  other  metal  [on 

one  side  only];  Machine  for  - .     J.  Powanda, 

Ansonia,  Conn.,  U.S.A.  Eng.  Pat.  135,327, 
4.12.18.     (Appl.  20,076/18.) 

Manganese     steel;    Method    of    recovering   . 

E.  C.  R.  Marks,  London.  From  American  Man- 
ganese Steel  Co.,  Chicago,  111.,  U.S.A.  Eng. 
Pat.  134,917,  12.11.18.     (Appl.  18,525/18.) 

See  U.S.  Pat.  1,291,656  of  1919;  this  J.,  1919,  261  a. 
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1/  •    rtet      If  .Ht, i.l  of  making — .    K.  c.  It. 

London.       From    American    Mane 
I  Chicago,     in.      I  .8,  \.      Eng.     Pat. 

184,918,  IS  III-.     (Appl.  18,696   L8  I 

-  Pat  I  ■-  ■.  tin-  J.,  1919,961  a. 

ther  mngnetisable  metal,   Method  of 

<  f'*r  indieatit  ndition  of  

ing  heat  treatment.     L.  W.  NYild  ami  B.  I' 
Kl.  London.     U.S.  Pat.  1,321,347,  11.11,  L9. 
Appl 

•  i.  112,894  ..i'  1 ;» l  r :  tin.  .1..  1918,  163  a. 

tiuiinf —    .  W.  A.  Scott,  Chicago, 
111.,  O.8.A.     ling.  Pat.  118,627,  14.8.18.    (Appl. 
-  >    Int.  Conv.,  17.8.17. 

-  Pai.l,246,666of  1917;  this  J.,  1918,  82  a. 

1  rnaco.     F.  L.  McGahan,  Loa  Angeles. 

i    -  \     En|     Pat.  134,927,  13.11.18.   (Appl, 
18,616 

-  Pat.  1,290,268  of  1919;  this  J.,  1919, 183  A. 

•  M        •  •<  '»rc  of  metal  .    W.  L.  Turner, 

ratone.  and  II.  A.  Blackwell,  Blackpool.   U.8. 
1,321,684,  11.11.19.     Appl..  7.1.18. 

Pat.  123,103  of  1917;  tin-. I.,  1919,  225  a. 

—   by    electrolysis.     K.    II. 
Risdon,    I'asmania,   Assignor    to    Elec- 
trolytic   /mi-    Co.    of     Australasia    Proprii'tarv, 
Melbourne,  Australia.    U.S.  Pat.  1,322,071, 
18.11.19.     Appl.,  6.6.19. 

r       126,296  of  1919;  thia  J.,  1919,  727  a. 

soring  ores;  Treatment  of  for  the  re- 

•i  of  :inc  by  electro-deposition.  II.  W.  Gepp 
and  i).  Avery,  Melbourne,  and  R.  H.  Stevens, 
\\  (  Bnow,  and  W  .  U  Whitecotton,  Risdon, 
\  jignors  to  Electrolytic  Zinc  Co.  of 
alasia  Proprietary,  Ltd.,  .Melbourne,  Aus- 
tralia. l.S.  Pat.  1,322,104,  IS. 11. 19.  Appl., 
6.5.1' 

Sm  Eng.  Pat.  126,206  of  1919;  this  J.,  1919,  727  a. 

ltoastmg  blende,  pyrites,  or  other  minerals;  liotary 

furnace  for  .      H.  C.  Bingham,  Assignor  to 

Huntington.   Heberlein  and  Co.,  London.      U.S. 
I'        1. • IJJ. •JJ'f,  1<. 11. 19.    Appl.,  25.3.19. 

■.  l'at.  118,940  of  1917;  this  J.,  1918,  659  a. 

im  salts  from  blast-furnace  stag.     Eng.  Pat. 
134,006.    Sm  VII. 

resistance  alloy.    U.S.  Pat,  1,321,294.    See 
\l 

Electrolytic  method.     Q.S    I'   >.  1,322,494.   See  XI. 
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ration  of  colloidal by  cathodic 

A.    Gutbier    and    G.    L.    Weise. 
Koll  25,  97 

iv  lie  prepared  by  striking  an  arc 
n     mercury    surface    and    a    thin 
platinum  foil  cathode  under  water  or  a  solution  of 
a  prot-  loid  such  as  gum  arabic.     The  sols 

ir  and  not  very  stable.    They  coagu- 
late irreversibly  on  the  addition  of  very  small  quan- 
trolytes.    (See  also  J.  Chem.  Soc,  Jan., 
|     I      - 

is  of  oscillilt nil/ 

-mi   and   T.   Svedberg.       Kolloid- 

Z  1     158. 

r'uni.v  stable  colloidal  solutions  of  antimony,  lead, 

th,    ainc,     gold,     platinum,     silver,    copper, 


aluminium,  and  oadmiuin  arc  prepared  by  burning 

an  oscillating  arc  under  alcohol,     Using  a  capacity 

I-JS  ..  10  •    MF    and    a    iiiii.iii    of    l"5    amp-,    al     Inn 

\.,lts  the  oolloidal  solutions  are  produced  rapidly. 

.i    W.  s. 

Electrical   sm  of   molten    sodium    chloride 

into  carbon.    We    Osl     ild     Kolloid-Ze  I  -     1919, 
23,  116     mi 

\\  hi  \     molten    Bodium    chloi  id  brolysed 

between   carbon   electrodes    there    is   Bean 
evolution  of  chlorine  or  formation  of  Bodium  unless 
special  conditions  are  established,  bui  th< 
elei  i  rode     inci  eases     in     Imlk     and  ,    1 1  ially 

destroyed.    On  cooling  and  treating  with  water  the 
I  rode  falls  to  powder,  »  hereas  tin  .  lec- 

fcrode  is  unaffected  cither  durin:  ,    or  on 

treatment  with  water.  This  behaviour  is  due  to  the 
cutaphoresis  of  molten  sodium  chloride.     .1.  !•'   s. 

Luminous  pAi  observed  in   the  neighbour- 

hood of  u  plate  of  graphite  raised  /<>  a  high  ti  m- 
,.,  ratwe  by  means  of  an  elei  trie  current.  G,  A, 
Eemsalech.  Comptes  rend.,  1919,  169,  916 
Whbn  a  sufficiently  powerful  current  is  passed 
through  a  graphite  plate  held  in  a  horizontal  por- 
tion and  having  its  upper  aurface  covered  with 
carborundum  powder,  certain  luminous  phenomena 
are  observed.  When  the  plate  is  incandescent  yel- 
low vapours  appear  from  the  carborundum,  and  as 

the  temperature  rises  these  turn  bluish,  become 
luminous,  and  give  a  continuous  spectrum.  When 
the  temperature  reaches  2500° — 2790°  C.  tho  space 
bounded  by  the  plate  and  the  air  convection  cur- 
rents set  up  becomes  rilled  with  a  luminous  vapour, 
which  gives  a  spectrum  of  rays  and  bands.  At 
3000°  C.  a  red  fringe,  also  giving  a  spectrum  of  rays 
and  bands,  appears  on  the  lower  surface  of  and  in 
contact  with  the  plate,  and  its  position  can  bo  con- 
trolled by  means  of  a  powerful  magnetic  tield  set  up 
by  an  electro-magnet.  (Soo  further  J.  Chem.  Soc, 
.Ian.,  192U.)— W.  G. 

Thermal  conductivity  of  solid  insulators.     W.  M. 

Thornton.  Phil.  Mag.,  1919,  38,  705—707. 

In  the  case  of  solid  insulators  such  as  quartz,  glass, 
graphite,  paraffin  wax,  marble,  and  the  like,  the 
author  finds  that  the  thermal  conductivity  *  is  re- 
lated to  the  density  s  of  the  solid  insulator,  and  the 
velocity,  v,  of  sound  therein,  by  the  relation 
k  =  i>V.— J.  8.  G.  T. 

Chlorine  cells.    Wheeler.    Sec  \  11. 

Rcdut  Hon  nf  Inn  ium  nitrate  by  alternating  current. 
Wenger  and  Lubomirski.    See  VII. 

Electronietric  analysis.    Midler.    See  XXIII. 

Patents. 
Elect)  ic   furnaces.     H.    A.    Kent,    London.      Eng. 
Pat.  133,485,  28.10.18.    (Appl.  17,648/18.) 

A  iiKsisTKU  or  crucible  is  mounted  between  con- 
ductive parts, or  electrodes  carried  by  the  conductive 
parts,  which  may  l<  rotated  in  bearings  or 

equivalent  supports,  the  conductive  parts  carrying 
discs  or  the  like  dipping  into  mercury  in  recep- 
tee les  in  connectiom  with  the  electric  supply  mains. 
.Means  are  provided  for  cooling  the  conductive  parts 
or  electrodes,  and  good  contact  is  maintained  be- 
tween the  resister  or  crucible  ami  the  conductive 

parts  or  electrodes  by  means  of  a  spring  device. 

— B.  X. 

Electric  furnace.     ('.    Ma-era,  Turin,   Italy.     U.S. 

Pat.  1,320,884,  4.11.19.    Appl.,  9.12.18. 
ESJUCTBODB9    in   an   electric   furnace   are   raised   or 
lowered  by  means  oi  s  terminal  clamp  secured  to 

the    electrode    and    to    a     rin^    which    carries    n  > 
through     which       Brews     pass.       A     cooling    jacket 
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telescoping  with  the  clamping  cylinder  is  fitted  on 
the  furnace  roof. — C.  A.  K. 

Electrolytic  cell.     R.  Q.  Brown,  Kansas  City,  Mo. 

U.S.  Pat.  1,318,724,  14.10.19.  Appl.,  21.2.17. 
The  cell  comprises  a  receptacle  forming  the  cathode, 
and  provided  at  its  upper  end  with  flanges  project- 
ing outwards,  a  cover  being  bolted  on,  but  insulated 
from  the  flanged  end.  A  pair  of  bolts  with  angular 
heads  is  secured  to  and  against  the  outer  side  of 
the  cathode,  and  against  the  under  side  of  one  of 
the  flanges,  but  spaced  from  and  projecting  upwards 
beyond  the  cover.  The  latter  is  provided  with  a 
bell  depending  into  the  cathode,  with  a  sack 
attached  to  the  lower  end  of  the  bell  and  out  of 
contact  with  the  cathode.  The  water  level  within 
the  cathode  is  indicated  by  a  float,  and  a  pair  of 
independent  gas  tubes  are  provided,  within  and 
without  the  bell,  extending  downwards  but  insu- 
lated from  the  covering,  and  terminating  short  of 
the  lower  end  of  the  bell.  A  plate  anode  is  dis- 
posed within  the  bell  and  sack,  but  out  of  contact 
with  both,  and  is  provided  with  a  pair  of  headed 
bolt  extensions  extending  up  through  but  insu- 
lated from  and  clamped  to  the  cover. — B.  N. 

Electrolytic  cell.     H.  A.   Hallum,   Seattle,   Wash. 

U.S.  Pat.  1,318,993,  14.10.19.  Appl.,  30.7.18. 
The  cell,  acting  as  a  negative  electrode  and  a  con- 
tainer for  the  electrolyte,  is  provided  with  an  inner 
peripheral  flange  about  its  upper  end  to  which  is 
fastened  a  plate  with  apertures.  A  positive  elec- 
trode with  a  threaded  stem  passes  through  and  is 
insulated  from  the  plate,  and  an  oxygen  bell  is 
mounted  upon,  but  insulated  from  the  stem.  The 
bell  is  provided  with  an  oxygen  outlet  passing 
through  an  aperture  in  the  plate,  but  insulated 
therefrom.  A  diaphragm  secured  to  the  marginal 
edge  of  the  bell  surrounds  the  positive  electrode, 
and  means  are  provided  for  holding  the  lower  por- 
tion of  the  diaphragm  spaced  apart  from  the  posi- 
tive electrode. — B.  N. 

Electrolytic  apparatus.     E.  A.  le  Sueur,  Ottawa, 
Canada,   Assignor  to  The  Diamond  Match  Co., 
Chicago,    111.      U.S.    Pat.    1,319,715,    28.10.19. 
Appl.,  30.3.17. 
A   relatively   heavy   "  feeder,"    provided   with   a 
support,  is  in  electrical  contact  with  and  through- 
out the  length  of  a  narrow  marginal  portion  of  a 
metallic  anode  sheet,  the  marginal  portion  and  the 
adjacent  surface  of  the  feeder  being  coated  with 
insulating  material.    Lateral  members  embrace  the 
feeder  and  the  anode  sheet,  clamping  together  the 
portions  in  contact. — B.  N. 

Electrolytic     method,     apparatus,     and     product. 

M.   M.   Merritt,   South  Middleton,   Mass.     U.S. 

Pat.  1,322,494,  18.11.19.  Appl.,  15.4.19. 
In  a  method  of  depositing  metal  electrolytically  on 
wire  or  other  flexible  cathode,  the  latter  is  passed 
in  helicoidal  form  about  two  tiers  of  sheaves,  the 
sheaves  of  each  tier  being  free  to  rotate  relatively 
to  the  co-operating  sheaves,  in  order  to  equalise 
the  strain  on  the  wire,  whilst  the  electrolyte  is  cir- 
culated past  the  runs  of  wire  between  them. 

— W.  E.  F.  P. 

Electric  battery.     E.  A.   Sperrv,   Brooklvn,   N.Y. 

U.S.  Pat.  1,321,947,  18.11.19.  Appl.,  24.9.15. 
A  battery  plate  is  prepared  by  depositing  lead 
electrolytically  on  a  copper  base  provided  with 
openings,  coating  the  plate  so  prepared  with  lead 
oxide  and  a  carbonaceous  substance,  and  highly 
heating  the  surface  of  the  coating. — W.  E.  F.  P. 

Electric  cell.     H.   E.   Evans,   Buffalo,   N.Y.     U.S. 

Pat.  1,322,486,  18.11.19.     Appl.,  1.6.18. 
An  electric  cell  consists  of  a  receptacle  containing 
a  depolarising  fluid  (bichromate)  in  which  the  posi- 


tive electrode  (a  porous  carbon  cup)  is  immersed. 
The  latter  contains  a  solution  of  sodium  zincate 
in  which  the  negative  electrode  (zinc)  is  suspended. 

— W.  E.  F.  P. 

Gases;    Apparatus    for    the    electrical    treatment 

of .    C.  W.  J.  Hedberg,  New  Britain,  Conn., 

Assignor  to  Research  Corporation,  New  York. 
U.S.  Pat.  1,319,706,  28.10.19.    Appl.,  26.2.18. 

A  collecting  electrode  comprises  a  treater  chamber 
and  a  number  of  vertically  spaced  pivoted  plates 
having  alined  orifices  to  form  a  conduit  for  the 
gases.  A  discharge  electrode  extends  into  the  con- 
duit, and  means  are  provided  for  turning  the  plates 
about  their  pivots  and  for  rapping  them  during  the 
turning  movement. — B.  N. 

Electrode.  H.  B.  Conover,  Steubenville,  Ohio. 
U.S.  Pat.  1,322,163,  18.11.19.    Appl.,  24.11.16. 

A  discharge  electrode  disposed  centrally  within  a 
tubular  collecting  electrode  consists  of  a  metal  rod 
upon  which  metal  discs  are  fastened  in  spaced  rela- 
tion, the  edges  of  each  disc  being  rounded  to  in- 
crease its  discharge  surface. — W.  E.  F.  P. 

Electric-resistance  element  and  alloy  therefor. 
F.  L.  Driver,  jun.,  Newark,  N.J.,  Assignor  to 
Driver-Harris  Co.,  Harrison,  N.J.  U.S.  Pat. 
1,321,294,  11.11.19.    Appl.,  7.2.19. 

An  iron  alloy  contains  a  low  percentage  of 
chromium,  together  with  manganese  and  a  metal 
such  as  nickel  or  cobalt.  The  nickel  and  manganese 
contents  lie  within  the  approximately  constant  re- 
sistance zone  and  mav  be  50%  Ni  and  10%  Mn. 

— C.  A.  K. 

Electrode.  J.  C.  King,  Montreal,  Canada.  U.S. 
Pat.  1,322,491,  18.11.19.  Appl.,  21.3.17.  Renewed 
7.4.19. 

An  electrode  having  a  surface  coating  consisting  of 
silica,  25—90,  and  graphite,  75— 10%.— W.  E.  F.  P. 

Insulation  for  electrical  machines  and  trans- 
formers; Drying  .     A.-G.  Brown,  Boveri  et 

Cie.,  Baden,  Switzerland.  Ger.  Pat.  313,993, 
14.7.17. 

The  insulation  of  electrical  machines,  e.g.,  oil- 
transformers,  is  placed,  before  assembling  the  parts, 
in  a  heated  chamber  containing  a  hygroscopic  sub- 
stance for  absorbing  any  moisture.  A  current  of 
an  inert  gas,  such  as  air  from  which  the  oxygen  has 
been  removed,  is  passed  through  the  chamber,  and 
thus  oxidation  of  the  oil  and  other  insulating 
material  is  prevented. — L.  A.  C. 

Electric  furnaces;  Electrodes  of .    Soc.  Electro- 

Metallurgique  Francaise,  Paris.  Eng.  Pat. 
121,282,  29.11  18.  (Appl.  19,756/18.)  Int.  Conv., 
3.12.17. 

See  U.S.  Pat.  1,315,992  of  1919;  this  J.,  1919,  870  a. 

Alkaline  chloride  solutions  which  are  to  be  elec- 
trolysed;   Purification    of   .     C.    N.    Riiber, 

Trondhjem,  Norway.  Eng.  Pat.  135,141,  12.6.19. 
(Appl.  14,875/19.) 

See  U.S.  Pat.  1,308,509  of  1919;  this  J.,  1919,  630  a. 

Hydrogen  peroxide.    Eng.  Pat.  120,045.    See  VII. 

Concentrating     solutions. 
See  VII. 


Eng.     Pat.     134,593. 


Magnesia.     Eng.  Pat.  134,626.    See  VII. 
Oxidation  of  nitrogen.    Ger.  Pat.  298,952.  Sec  VII 
Electric  resister.     U.S.  Pat.   1,321,682.     See  X. 
Sterilising.    U.S.  Pat,  1,319,238.    See  XIXa. 
TToier  purifying.    U.S.  Pat,  1,320,118.    See  XIXb. 
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XII.    FATS;  OILS;   WAXES. 

...      I;  (    low  liandardt  /i  II.  \'. 

Vniv    O.  Kish.  and  K.  NTewmark,    .1.  1ml.  Bug. 

i        in'.,    l!»l«',    II.   !'">0 

.  foil  ml  by  Priest  (Proc.  S       I       on  Products 

t,.    1918,   6)    that    there    were    considerable 

variations  in  the 1  olonrs  of  different  standard  seta  oi 

ond  glasses.     On  the  other  hand,   it    is   not 

'..  t.i  n-v  authentic  samples  of  cottonseed  oil 

•  ren  when  sealed  an  in  vacuum 

oalls  the  oils  change  in  colour  in  a  lew  months. 

:  difficulties  are  obviated  by  I  he  use  of  Btandard 

cobalt-ferric-copper     solutions     and     ammoi 

cobalt-dkromate-copper  solutions,  which  are  easily 

5        red,   uniform,   and   permanent   (compare  tins 
..   IMS,  93  (      I  i  I  ii  "   fluids  are  pre- 

:  by  blending  a  red  A  2  cobalt  chloride  solution 
hydrochloric  acid  (14*74  grins.  Co   per  litre) 
with  a  yellow  A    -  ferric  chloride  solution  in  15* 
■  I  (9'308  grms.  iron  per  litre),  and  a 
blue  A    S  copper  Bulphate  solution  in   16      hydro- 
chloricacid  ipper  per  litre).     The 

.  "  fluids  red  by  mixing   \    10 

cobaltamine  solution  in  2*8     ammonia  water  (2*9485 
^nns.  Oo  jkt  litre)  with  .V    10  ammonium  chromate 
solution  in  '2'*     ammonia  water  (0'866t>  grm.  Cr  per 
htr. •).  mill  .V   lit  .  uprammonium  solution  in  2*8 
ammonia    water    (8"  1785    wins.    Cu    per    litre). 
Samples  of  these  liquids  mixed  in  various  propor- 
tiona  had  not  faded  to  any  appreciable  extent  after 
showing  the  same  values  when  compared 
with    the   same   Lovibond    glasses.     In    matching 
.   oil   with   these  standard  fluids  tho  two 
1  Mile  liy  side  in  0'5  in.  cells  in  the 
i  ml  instrument.  In  the  results  of  typical  tests, 

;n  tabular  form.  "Prime  White     samples  or 
oil  were  matched  by  blends  ranging  from  a  mix- 
I  .V   2  ferric  rliloride  solution  and 
ol  A    •_'  cobalt  chloride  solution,  with  suffi- 
.1.  nt  «  ater  to  give  50  c.c,  to  a  mixture  of  16  c.c.  of 
ihloride  solution,  1*4  e.c.  of  cobalt  chloride 
n.  and  water  to  CO  c.c.     Analogous  limits  are 
or  other  grades  of  cottonseed  oil.    The  results 
in  accordance  with  the  Lovibond  readings. 

— C.  A.  M. 

Oil  from  i  i.     IT.  AY.  Brubaker. 

J.  Ind.  Eng.  (heni..  1919,  11,  950. 

Tin    air-dried  seeds  of  tho  common   sumac   (BfttM 

i/ufira)  yielded  on  extraction  with  ether  an  average 

of  11*71      of  a  deep  yellow  oil,  with  pleasant  odour 

'■'     •  ii  cooled  it  solidified  to  a  semi-solid 

at  -16°  C,  and  exposed  in  a  thin  film  to  the 

.ur  increased  106      in  weight  in  seven  days,  as  oom- 

wit'n   linseed   oil   9*30       and   cottonseed  oil 

under  the  same  conditions.     It  had  the  fol- 

■  harai  ters  :      Sp.    gr.    at   15°    C, 

';    refractometer   reading  (Abbe)   at  20°  C, 

14710;  acid  value,  0*9;  saponif.  value,  1926;  acetyl 

value,    9*23:    iodine    value,    12678;    soluble    fatty 

0*768     ,  insoluble  fattv  ai  ids,  93-54%.    Fatty 

<     :  solidif.  pt.,  6°  C. ;  refractive 

id   iodine  value,   121"8.     The  oil  is 

onifiable,   forming  a  semi-solid  sodium 

be   used  as   an  edible  oil  or  as   a 

int  industry.     C.  A.  M. 

•  '    '■'.•  Vrrort  in  the  determination 

of  lltr and  their  remedy.     A.  (Jrim.     Oel  a. 

Petl  •.    i,    389—341,    364—867.     Chem. 

tr.,  1918,  90,  IV.,  645—646. 

Tin:  t.  ndency  of  hydroxy-acids  to  form  inner  an- 
''>dr: •:•  of  error  which  is  not  entirely 

eliminated  in  Lewkowitsch's  method  of  determin- 
ing tho  acetyl  value,  since  mixed  anhydrides  may 
bo  formed  u  in  the  reaction  :  — 

(     H   <  OOH      (  II  < II    <  0<  n 

i  H  (  OOH. 


When  such  anhydrides  are  oo  much  acetic 

acid  will  be  found  bj  the  distillation  method.  \ 
more  serious  source  of  error  is  that  caused  by  the 
formation  oi  inner  esters  of  bydroxy-fatty  acids. 
for  example,  rioinoleic  acid,  after  eight  boure' 
boiling  with  acetic  anhydride,  was  converted  not 
into  acetylricinolei  tyldii  icinoleio 

i  :  — 

SO,  B„(OH)COOB     :>a  II  I  0)  0    SOB  COOH 

+C„ll,tiK'(H  ll  mi  in     ii    OOOB 

In  the  case  of  this  by-reaction   the  dues 

determined  by   Lewkowitsch's  method  will  be  boo 

low,  whilst  by  Benedikt  and   Diner's  method  thej 

will    Ik-    tOO    high.      An    objection    to    the    ordinary 

bods  ol  determining  the  acetyl  values  oi  neutral 
i-  that  reciprocal  esterification  between  the  tri- 
glyceride and  acetic  anhydride  may  take  place, 
whilst  it  is  difficult  to  distinguish  between  the 
different  forms  of  bydroxylated  constituents  indi- 
cated by  the  value.    To  obviate  these  difficulties  a 

method  has  lieen  devised  in  which  the  fatty  acid 
esters  are  acetylated.  These  esters  are  prepared  h\ 
heating  the  fat  with  methyl  or  ethyl  alcohol  and 
1  to  2  of  hydrochloric  or  sulphuric  acid,  evaporat- 
ing the  alcohol  and  neutralising,  washing,  and  dry- 
ing the  residue.  Neither  arid  anhydrides  nor  inner 
esters  can  be  formed  on  acetylating  these  esters, 
which  is  preferably  done  by  the  original  method  of 
Benedikt  and  Ulzer,  after  removal  of  volatile  esters. 
Tho  acetyl  value  of  free  acids  is  obtained  by  multi- 
plying the  acetyl  value  of  the  esters  by  the 
theoretical  acetyl  value  of  the  free  adds  ami 
dividing  by  the  theoretical  acetyl  value  of  the  estere. 
In  the  case  il  tho  methyl  esters,  calculation  into  the 
triglyceride  is  unnecessary,  since  the  difference 
between  the  groups  CSHS  and  the  group  (',11  is 
negligible.  For  the  determination  of  the  amount  of 
mono-  and  diglyoerides  the  neutralised  fat  is  acc- 
tylated and  the  acetic  acid  content  of  tho  product 
estimated.  The  difference  between  the  acetyl  value 
of  the  neutral  fat  and  that  of  the  mixture  of  methyl 
esters  prepared  from  it  corresponds  to  the  amount 
of  mono-  and  diglyeerides.  Acetylation  of  the  fatty 
acid  esters  instead  of  the  free  acids  or  neutral  fat 
is  also  advisable  for  the  determination  of  the 
hydroxy!  value. — C.  A.  M. 

Soap;  Lathering  of .    J.  Leimdorfer.    Seifen- 

sieder-Zeit.,  1919,  46,  273—274,  295—290,  317— 
31*,  339—340.  Chem.  Zentr.,  1919,  90,  IV.,  754 
—755. 
TnE  difference  between  the  behaviour  of  castor  oil 
soaps  and  that  of  palm-kernel  and  coconut  oil  soaps 
is  explained  by  the  relations  of  these  oils  towards 
electrolytes.  The  author  has  studied  the  concen- 
trations of  electrolytes  required  to  precipitate  the 
various  soaps.    Castor  oil  soap  is  the  D  tant 

to  flocculation,  and  is  Baited  out  only  by  sodium 
hydroxide.  The  reduced  lathering  power  of  the 
salted-out  castor  oil  soap  is  connected  with  it.s  high 
content  of  electrolyte.  The  capacity  for  swelling 
of  the  soap  in  water  is  lowered  by  the  solution  of 
the  electrolyte.  Stearin  soap  is  another  striking 
case;  it  is  typical  of  those  soaps  in  which  the  lather- 
ing power  tends  to  be  suppressed  through  the  pr< 
dominance  of  hydrolysis.  Sulphonated  oils,  even 
those  prepared  from  rape  oil,  are  far  less  sensitive 
to  electrolytes  than  coconut  oil  soaps.  One  hundred 
parts  of  sulphonated  rape  oil  can  substitute  110 
parts  of  coconut  oil,  and  70  of  sulphonated  rape  oil 
is  equivalent  to  100  of  palm-kernel  oil.  Soaps  mado 
from  rape  oil  in  combination  with  sulphonated  rape 
oil  by  the  cold  process  have  excellent  lathering 
power  and  arc  quite  hard. — J.  F.  B. 

Patents. 
i  opra;  Proeett  of  iratut  for  walking  ond 

drying        — .     ('.    P.    Park,    Caulfield,   Victoria. 

Eng.  Pat.  134,982,  27.11.18.    i.Appl.  19,609/18.) 
In   apparatus   for   washing   and   drying   copra  the 
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cracked  nuts  are  fed  through  a  hopper  on  to  an 
endless  conveyor,  by  means  of  which  they  are 
carried  through  an  alkaline  solution  and  are  then 
dropped  through  an  opening  in  the  side  of  a  vertical 
dryer  on  to  the  top  of  a  series  of  drying  tables.  The 
material  is  carried  over  the  tables,  in  opposite 
directions  on  alternate  tables,  by  means  of  endless 
conveyors.  The  drying  vessel  is  heated,  e.g.,  by 
means  of  a  number  of  coils  containing  superheated 
steam.  Washing  with  an  alkaline  solution  previous 
to  drying  removes  "milk  "  from  the  surface  and 
prevents  the  formation  of  fungus  and  mildew  on 
copra. — L.  A.  C. 

Oils;  Befining  vegetable  .     C.  L.  Riley,  North 

Plainfield  township,  N.J.,  Assignor  to  Clark, 
MacMulIen,  and  Rilev,  New  York.  U.S.  Pat. 
1,320,093,  28.10.19.     Appl.  16.11.17. 

A  mixture  containing  a  partially-refined  vegetable 
oil  and  soap  is  introduced  into  a  solvent  for  soap, 
and  portions  of  the  soapy  solvent  are  withdrawn. 
A  fresh  supply  of  solvent  is  introduced  and  the  di- 
luted solvent  re-circulated. — B.  N. 

Hydrogenation  catalysts;  Process  of  re-activating 
spent  .  H.  Schlinck  und  Co.  A.-G.,  Ham- 
burg.   Ger.  Pat.  313,192,  22.1.96. 

Spent  catalyst  from  hydrogenation  processes  is 
freed  from  adherent  organic  matter  and  treated 
with  acid  in  insufficient  quantity  for  complete  solu- 
tion of  the  whole  of  the  catalytic  metal,  and  the  dis- 
solved portion  is  then  reprecipitated  upon  the  un- 
dissolved portion.  The  activity  of  the  catalyst  is  in 
this  way  as  completely  restored  as  if  the  whole  of 
the  metal  had  been  dissolved.  Sodium  bisulphate 
may  be  used  in  place  of  acid  for  dissolving  the 
metal.— C.  A.  M. 

Cleaning  compound.  L.  C.  Gorius  and  F.  B.  Hays, 
Indianapolis.  Ind.  U.S.  Pat.  1,322,009,  18.11.19. 
Appl.,  7.6.15.     Renewed  25.4.19. 

The  solid  matter  precipitated  from  a  mixture  of 
27%  to  42%  of  corn  (maize)  syrup,  25%  to  28% 
of  water,  and  48%  to  30%  of  a  mixture  of  sodium 
hydroxide  and  soda  ash  in  equal  volumes,  is 
separated  from  the  liquor  and  mixed  with  two  parts 
by  weight  of  water  to  form  a  cleaning  compound. 

— L.  A.  ('. 

Soap  substitute.  J.  Perl  und  Co..  Berlin.  Ger.  Pat. 
313,319,  1.10.16.  Addition  to  Ger.  Pats.  308,609 
and  311,160  (this  J.,  1919,  21a,  545  a). 

The  prepared  cakes  are  treated  with  water  after 
they  have  been  separated  for  a  short  time  in  order 
to  prevent  them  subsequently  becoming  hard. 
Most  of  the  uncombined  magnesium  chloride  is 
thereby  dissolved  away. — J.  F.  B. 

Soap  or  saponaceous  composition  and  process  of 
manufacturing  the  same.  W.  Feldenheimcr, 
London,  and  W.  W.  Plowman,  East  Sheen.  U.S. 
Pat.  1,321,516,  11.11.19.     Appl.,  22.3.19. 

See  Eng.  Pat.  125,491  of  1918;  this  J.,  1919,  427  a. 

Waxes,  oils,  etc.    Eng.  Pat.  133,989.    .See  Ha. 
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Hiding  power  of  white  pigments  and  paints.    A.  H. 
Pfund.     J.  Franklin  Inst.,  1919,  188,  675—681. 

The  hiding  power  of  a  paint  is  defined  as  the  thin- 
nest layer  which  will  hide  the  background  as  effec- 
tively as  does  an  infinitely  thick  layer.  A  "  crypto- 
meter  "  for  determinations  of  hiding  power  on  this 
principle      is      described.        A      plate      of      glass 


(14xox0'6  cm.)  has  its  lower  surface  coated  with 
black  baking  enamel  to  serve  as  a  black  background. 
The  upper  surface  is  optically  flat  and  has  a  trans- 
verse groove  2  mm.  deep  and  1  cm.  wide  cut  in  it. 
Another  glass  plate  (7x3'5x0'6  cm.)  with  its  under 
surface  optically  flat  has  a  narrow  strip  of  steel 
0'45  mm.  thick  attached  to  one  edge  of  its  under 
side,  and  rests  on  the  larger  plate  so  that  a  wedge- 
shaped  layer  of  white  paint  under  examination 
may  be  formed  between  the  plates.  This  wedge  of 
paint  terminates  abruptly  at  the  "  infinitely  thick  " 
layer  formed  by  the  paint  in  the  transverse  cut,  the 
line  of  demarcation  being  visible  so  long  as  the 
hiding  is  not  complete.  The  wedge  is  moved  back- 
wards and  forwards  along  a  direction  parallel  to  the 
length  of  the  plates,  and  the  mean  of  the  points 
between  which  the  line  of  demarcation  with  the 
"  infinitely  thick "  layer  is  visible  and  that  at 
which  it  disappears  is  taken.  By  taking  ten  pairs 
of  readings  the  average  deviation  from  the  mean 
is  found  to  be  3 — 4%.  From  a  knowledge  of  the 
angle  of  the  wedge  and  the  reading  of  a  scale  on  the 
lower  plate  the  thickness  of  the  critical  layer  lying 
immediately  above  the  point  found  may  be  calcu- 
lated. A  viewing  device  consisting  of  an  arrange- 
ment of  blackened  shields  to  cut  out  extraneous 
light  and  to  allow  the  plates  to  be  illuminated  from 
one  side  of  the  observer  only  may  be  used.  From  a 
knowledge  of  the  relative  proportions  of  pigment 
and  oil  and  the  thickness  of  the  critical  layer,  hiding 
powers  of  pigments  are  returned  as  area  in  sq.  cm. 
covered  by  1  grm.  The  hiding  powers  of  paints  are 
similarly  returned  as  area  in  sq.  ft.  covered  by  1  gal. 
In  determinations  of  hiding  powers  of  a  number  of 
pigments  it  is  not  expedient  to  prepare  pigment- 
oil  mixtures  of  constant  numerical  composition  as 
the  different  "  oil  absorptions  "  of  the  pigments 
would  thereby  result  in  the  production  of  paints  of 
varying  and  in  some  oases  impracticable  consist- 
ence. A  standard  "  painting  consistency  "  over  a 
range  of  samples  is  therefore  aimed  at,  and  allow- 
ances made  in  the  calculation  for  the  different  pro- 
portions of  pigments  in  the  paints.  The  results  for 
characteristic  pigments  and  paints  are  given  in  a 
table  in  which  the  non-relation  of  the  order  of  the 
hiding  powers  of  pigments  to  that  of  their  corre- 
sponding paints  is  noteworthy,  the  divergence  being 
merely  due  to  differences  in  oil  absorption.  Com- 
parative determinations  of  hiding  powers  of  three 
paints  by  the  craftsman's  method  of  application  of 
a  sufficient  number  of  coats  of  paint  to  produce 
obliteration  of  a  black  cross  on  a  white  undercoat 
agreed  within  reasonable  limits  with  those  using 
the  cryptometer. — A.  de  W. 

Lead     chromate;     Iodometric     determination     of 

chromic   acid   in  .     M.    Groger.     Z.    anorg. 

Chem.,  1919,  108,  267—272. 

The  chromic  acid  in  lead  chromate  can  be  estimated 
iodometrically  by  dissolving  the  chromate  in  hydro- 
chloric acid  if  the  strength  of  the  latter  is  so  chosen 
that  no  reduction  of  the  chromic  acid  takes  place. 
Experiments  showed  that  when  hydrochloric  acid 
of  1'25A  strength  or  less  was  used,  in  the  propor- 
tion of  25  mols.  HC1  to  1  mol.  of  chromate,  no  reduc- 
tion took  place  even  after  boiling  the  solution  for 
three  hours.  With  stronger  acid,  however,  the  rate 
of  reduction  increased  rapidly  with  the  concentra- 
tion of  the  acid.  The  analysis  is  carried  out  as 
follows.  About  0"3  grm.  of  the  lead  chromate  is 
heated  gently  with  50  c.c.  of  l'25iV  hydrochloric 
acid  until  all  has  dissolved.  The  solution  is  cooled. 
1  grm.  of  potassium  iodide  added,  allowed  to  stand 
for  ten  minutes,  diluted  with  100  c.c.  of  water  and 
the  free  iodine  titrated  with  sodium  thiosulphate 
The  precipitated  lead  iodide  does  not  interfere  with 
the  end  point.  A  short  time  after  the  titration  is 
finished,  free  iodine  again  appears,  due  to  atmos- 
pheric oxidation  of  the  hydriodic  acid,  a  reaction 
which  appears  to  be  catalysed  by  lead  iodide.     This 
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-i  can  !>.•  used  for  determining  the  chromic 
:  in  baaii   lead  chromates  and  in  pigments  con- 
ng  lead  ohromate.    The  results  always  tend  to 
0  J     too  high.— E.  H.  If. 

.■'hi,  (i  new  turpentine  substitute.     Vollmann. 
Farben-Zeit.,     1919,     U,     L688     L690.       Chem. 
i-..  1919,  90.  IV  .  088. 

r>T!t\i.iN "      or      tetrahydronaphthalene      and 

extra,"    a    mixture    ot    tetralin    with 

k.!m   '  or  decahydronaphthalene,  are  Bervioe- 

able   turpentine   substitutes.     Their    high   boiling 

points,  by  diminishing  the  risk  of  fire  when  working 

in  open  pans,  simplify  the  manufacture  of  lacquers 

varnishes,   and   owing   to   their   low   volatility 

the  loss  by  evaporation  is  small.    The  solvent  power 

for  natural  gums,  coumarone,  indene,  and  tar  resins 

for  tinoxyn,  oils,  and  fats  is  far  superior  to  that  of 

almoel  sU  known  liquids.     "Tetralin  extra"  has  a 

somewhat  smaller  solvent  action  and  higher  vapour 

lion   than   pure  tetralin.     It  is  therefore  to  be 

preferred   as  an   addition   to   lacquers.     Lacquers 

prepared     by     the     addition     of     "tetralin"     or 

"tetralin    extra"    have   excellent    covering   power. 

in  ■  \u. i  "  behaves  as  an  oxygen  carrier. 

— H.  J.  H. 

OH  from  sumac.    Brubaker.    See  XII. 

I'ttivinarine  blue.     Kalshoven.     See  XVII. 

PATENTS. 

il  \ter-proof  paint.    S.  Kuroki  and  M.  Makayama, 
Tokyo,     Japan.       Eng.     Pat.     135,132.     16.5.19. 
i.  13,848/19.) 
Wheat   flour  (8J    lb.,   i.e.,   about   3850   gnus.)   is 

kneaded  with  2000  gnus,  of  water  for  two  hours, 

i~  then  washed  with  water  to  remove  the  starch. 

The  gluten  is  maintained  at  75°— 80°  F.  (about  24° 

27"   ('.)   for   5  to   7   days  until    a   viscous   liquid 

lily  miscible  with  either  water  or  oil  is  obtained. 

[■art  mi  camphor  oil  is  added  to  5  parts  of  the 

liquid,   and   then   3  parts  of  formalin   is  added  to 

HI  parts  oJ  the  mixture.     The  product  may  lx>  used 

waterproof  paint,  or  may  be  mixed  with  china 

and  a  pigment,  dried  and  ground,  to  form  a 

rial  for  use  in  the  manufacture  of  paint. 

— L.  A.  C. 

■        or  the  like;  Production  of  synthetic 

.     ib)  (o)  Substitutes  for  celluloid,  vulcanite 

i  the  like.  \Y.  T.  Hobinson-Bindley,  A.  W. 
Well,  r,  and  E.  Dulcken,  London.  Eng.  Pat. 
134,668,  27.2.18.     (Appl.  3.501/18.) 

mi  tic  shellac,  resin,  or  the  like  is  obtained  by 
adding  a   mineral   acid  catalyst,  e.g.,  hydrochloric 
j<  id,  tu  formaldehyde  or  an  equivalent  quantity  of 
a  (ubstanee  adapted  to  yield  formaldehyde,  which 
m  tie  n  condensed  with  in-  or  p-cresol  by  heating  to 
The  temperature  is  reduced  when  the 
mixture  hubbies,  heating  being  discontinued  when 
th-.  Viacom  mass  sepaiates  from  the  cloudy  liquid. 
■  mass  is  poured  off,  washed  free  from 
1  and  free  hydrochloric  acid  by  means  of  steam 
bonl    ISO     ('..  and  finally  heated  in  a  vacuum 
extract    all  liquid,   after  which  it  is  cast  into 
moulds.    The  product  may  be  toughened  by  further 
ing  in  an  autoclave  to  about  140°  C.  at  100  lb. 
pressure  whilst  in  the  moulds.    A  spirit-soluble  pro- 
din  t   is  obtained  when  70  parts  of  m-eresol  is  con- 
den-.  I    with   50  parts   of    in       formaldehyde   and 
in   of    :iu      hydrochloric  acid,   an   oil-soluble 
product  being  produced  by  condensing  50  parts  of 
•  ■I    with   7u  parts  of  10      formaldehyde  and 
5  part-  ..i  :tn      hydrochloric  acid. — A.  do  \V. 

making  same.     E.  T.  Gold- 
thorpe.    Chicago,    U.S.A.      Eng.    Pat.    135,368,    ' 
90  1  19       \ppl.  1462/19.) 

9.  P  895,730  of  1919;  this  J..  1919.  330  a. 


Printers-roller   composition;    Reclaiming  of  used 

.     T.  H.  Grozier,   I.ongiicvillo,  N.S.W.      I'.S. 

Pat.  1,831,789,  11.11.19.    Appl.,  13.6.18. 

Bn  Eng.   Pat.   121,941  ol   ISMS;  this. I.,   |'.U:>.  :(7s  v. 

Pyroxylin  composition.  I'.S.  |>.,t  1,820,458.  See  V. 
Ethyldene  esteri     Qer.  Fat.  318,696.    8ei   \\ 

XIV.    INDIA-RUBBER;    GUTTA-PERCHA. 

Patent*. 

Grinding  machines  [for  sawdust  to  be  used  in  rubber 
mixings  or  for  leather  substitutes].    T.  P.   D. 

.Marshall.  Bradford.  Eng.  Pat.  134,268,  11.10.18. 
(Appl.  16,566/18.) 

Sawocst  is  reduced  to  a  fine  powder  in  a  roller 
mill  with  granito  or  plain  or  fluted  metal  rollers; 
tho  flutes  of  the  last  may  be  made  with  cutting 
edges.  (Reference  is  directed  in  pursuance  of 
Sect.  7,  Sub-sect.  4,  of  the  Patents  Designs  Act, 
1907,  to  Eng.  Pata.  27,587  of  1903  and  16,055  of 
1907,  this  J.,  1905,  149.)-- B.  M.  V. 

ltubber;  Process  of  recovering   plastic  from 

fabrics.  T.  F.  Furness,  Cynwyd,  Pa.,  Assignor  to 
Acushnet  Process  Co.  U.S.  Pat.  1,321,200, 
11.11.19.     Appl.,  20.4.17.     Renewed  25.9.18. 

Rubber-coated  fabric  is  progressively  disintegrated 
in  presence  of  water,  and  the  plastic  rubber  is 
simultaneously  stripped  from  the  fabric  and  from 
the  threads  and  fibres  resulting  from  its  disintegra- 
tion.—E.  W.  L. 

ltubber   ami   cotton;   Process   for   reclaiming   

from  waste.  P.  E.  Young,  Fairhavon,  Mass., 
Assignor  to  Acushnet  Process  Co.  U.S.  Pat. 
1,321,201,  11.11.19.    Appl.,  19.9.18. 

RuBBBB-OANVAS  waste  is  wetted  and  then  sheeted 
by  passing  it  between  rollers.  The  sheet  is  fed 
gradually  to  a  high-speed  picker,  whereby  the  fabric 
is  torn  from  the  sheet  in  the  form  of  threads  and 
fibres,  and  the  rubber  in  small  balls  or  particles. 

E.  W.  L. 

ltubber;  Art  of  reclaiming  — — .     C.  W.  Bedford, 
Assignor    to    Goodyear    Tire    and    Rubber    Co., 
Akron,    Ohio.      U.S.    Pat.    1,321.501,    11.11.19. 
Appl.,  13.4.18. 
Fresh    rubber   stock   containing   added   protein    is 
vulcanised,   and  the  product  is  reclaimed  and   re- 
vulcanised. — E.  W.  L. 

Rubber;  Process  for  regeneration  of ■  from  old 

rubber  and  scrap.  W.  North  and  H.  Loosli,  Han- 
over. Ger.  Pat.  313,554,  8.8.17. 
TnE  material  is  heated  with  water  under  a  pressure 
of  200 — 600  atm.  at  a  high  temperature,  e.g. 
210°  C  and  in  presence  of  alkaline  substances  such 
as  caustic  soda.  Free  and  also  combined  sulphur 
as  well  as  organic  and  inorganic  filling  materials  are 
more  completely  removed  than  by  existing  pro- 
cesses, and  the  rubber  is  not  affected. — H.  J.  H. 

Rubber  substitute  ami  process  of  producing  the 
same.  M .  Gregory,  Tacoma,  Wash.,  Assignor  to 
Western  Rubber  Co.  I'.S.  Pat.  1,321,788, 
11.11.19.    Appl.,  13.3.16. 

SEE  Eng.  Pat.  V2A.UA  of  1917;  this  J.,  1919,  227  a. 

Vulcanite  substitute.  Eng.  Pate.  184,664—6.  See  V. 
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XV.— LEATHER;  BONE;  HORN;  GLUE. 

Hide  and  pelt;  Biological  and  chemical  history  of 

.     Relation  of  elastin  to  the  tanning  process. 

W.  Moller.  Collegium,  1918,  105.  Chem.-Zeit., 
1919,  43,  Rep.  263. 

The  elastiu  of  the  eoriura  is  a  complex  of  a  number 
of  colloidal  constituents.  Its  physical  properties 
suggest  that  it  has  already  undergone  a  tanning 
process  in  the  living  tissues,  and  its  greater  re- 
sistance, as  compared  with  collagen,  to  the  action 
of  acids  and  alkalis  is  thereby  accounted  for. 
Tryptic  enzymes  are  more  active  towards  elastin 
than  towards  collagen.  The  action  of  the  "  limes  " 
is  to  saponify  and  remove  sulphur  from  elastin,  the 
properties  of  which  then  approximate  to  those  of 
collagen.  It  is  necessary  to  de-tan  these  elastic 
fibres  as  completely  as  possible  without  damaging 
the  collagen,  and  this  is  effected  by  the  preliminary 
processes  in  the  case  of  sole  leather.  In  the  case  of 
upper  leather  the  bating  process  almost  completely 
removes  the  elastin,  and  it  is  mainly  the  absence  of 
these  fibres  which  accounts  for  the  difference 
between  a  bated  pelt  and  one  which  has  only  been 
delimed  with  acid,  and  which  gives  to  the  finished 
leather  its  characteristic  "  plastic  "  feel.  It  follows 
that  hides  rich  in  elastin  tend  to  give  a  loose  upper 
leather.— E.  W.  L. 

Aldehyde  tannage.     W.   Moller.     Collegium,  1918, 
25.     Chem.-Zeit,  1919,  43,  Rep.,  263. 

The  course  of  the  aldehyde  tannage  affords  evidence 
that  chemical  theories  of  tanning  are  incorrect.  It 
is  not  the  presence  of  a  certain  radical  which  deter- 
mines the  tanning  action,  but  the  possibility  of  the 
formation  of  a  colloidal  substance  in  presence  of  a 
"  peptising  "  agent.  This  is  shown  by  the  fact  that 
aromatic  aldehydes  do  not  tan  when  the  aldehyde 
group  is  attached  to  the  nucleus,  but  only  when  it 
is  in  an  aliphatic  side-chain.  Tannage  with  alde- 
hydes therefore  depends  upon  the  fact  that  by  the 
addition  of  acid  or  alkali  polymerisation  and  con- 
densation are  intensified  and  the  quantity  of  "  pep- 
tised  "  substance  thereby  increased. — E.W.  L. 

Gelatin    jellies;    Relationship    between    shrinking 

and    diffusion    structure    in    tanned .      W 

Moeller.     Kolloid-Zeits,  1919,  25,  101—109. 

The  structures  produced  by  the  diffusion  of  solu- 
tions of  sodium  hydroxide  into  sodium  chloride- 
gelatin  jellies,  which  have  been  hardened  by  formal- 
dehyde, are  due  to  changes  in  the  internal  structure 
of  the  micellar  envelope.  The  thin  tanned  layer 
attaches  itself  closely  to  the  underlying  coarse  struc- 
ture and  follows  completely  the  direction  of  the 
coarser  structure.  Under  tension  shrinkage  lines 
are  formed  radially  from  the  diffusion  centre,  and 
concentric  ring  systems  are  produced  by  con- 
tractions of  the  micellar  envelope. — J.  F.  S. 

Oil  from  sumac.     Brubaker.     See  XII. 

Patents. 

Scrap  and  waste  leather;  Method  of  and  means  for 

the    treatment    and    utilisation  of  .     S.  C. 

Lansdown,  Melbourne,  and  P.  Magnus,  North 
Fitzroy,  Victoria,  Eng.  Pat.  134,592,  29.10.18. 
(Appl.  17,629/18.) 

Scrap  leather  is  ground  to  a  coarse  powder, 
cleansed,  and  rendered  gelatinous  by  treatment 
with  a  tepid  2%  solution  of  oxalic  acid,  and  allowed 
to  dry  in  a  shady  place.  The  dried,  cleansed 
powder  (2  lb.)  is  mixed  with  1  lb.  of  a  mixture  con- 
sisting of  hot  liquid  glue,  85;  boiled  linseed  oil,  10; 
"  carbolised  oil,"  2i  ;  and  oil  of  cloves,  2J%.  The 
resulting  mass  is  formed  into  sheets  or  pieces  of 
suitable  size  and  thickness  in  moulds  under  a  pres- 
sure of  4  tons  per  sq.  in.,  the  sheets  being  after- 


wards allowed  to  dry  in  the  atmosphere.  The  pro- 
duct is  suitable  for  use  for  soles  and  heels  of  boots 
and  shoes. — E.  W.  L. 

Casein;     Process     for     preparation     of     horn-like 

material  from  .     R.  Weiss,  Hamburg.     Ger. 

Pat.  313,881,  29.4.17. 

Casein  is  kneaded  with  sulphonated  fatty  acids, 
pressure  and  heat  being  applied  at  the  same  time. 
The  use  of  a  mixture  of  3  parts  of  Turkey-red  oil 
and  17  parts  of  water  leads  to  products  of  great 
plasticity  and  strength,  not  brittle  nor  easilv 
cracked.— B.  V.  S. 

Plastic  compositions  from  vegetable  ivory;  Manu- 
facture of .     G.  C.  Devonshire,  London,  and 

E.  T.  Foord,  Birmingham.     Eng.    Pat.    134.619, 
5.11.18.     (Appl.  18,140/18.) 

Plastic  material  [from  gelatin].  A.  P.  Galley, 
Assignor  to  Soc.  Francaise  du  Ceramcid,  Paris. 
U.S.  Pat,  1,321,429,  11.11.19.     Appl.,  29.1.18. 

See  Eng.  Pat.  112,196  of  1917;  this  J.,  1918,  89  a. 

Hop-bines.    Ger.  Pat.  304,387.    See  V. 

Slabs  [from  leather  waste].  Eng.  Pat.  124,415. 
See  IX. 

Grinding  [sawdust  for  leather  substitutes].  Eng. 
Pat.  134,268.    See.  XIV. 


XVI.-S0ILS ;    FERTILISERS. 

Cyanamide;  Transformation  of  into  urea  by- 

the  microbes  of  the  soil.     P.  Maze,  Vila,  and  M. 
Lemoigne.     Comptes  rend.,   1919,   169,  921—923. 

Numerous  common  species  of  bacteria  abundant  in 
all  well-cultivated  soils  can  grow  in  a  medium  con- 
taining one  part  of  cyanamide  per  thousand  and 
are  capable  of  rapidly  converting  the  cyanamide 
into  urea. — W.  G. 

Superphosphate     manuring     of     indigo.       Davis- 
See  IV. 

Euzyme  of  soya  beans.    Wester.  See  XVIII. 


XVII.- SUGARS ;  STARCHES;  GUMS. 

White    sugar;   Iron   content    of    plantation . 

W.  H.  T.  Harloff.    La.  Planter,  1919,  63.  61—62. 
Int.  Sugar  J.,  1919,  21,  574. 

Referring  to  the  work  of  Schneller  and  Zerban 
(this  J.,  1918,  778  a;  1919,  192  a)  on  the  formation 
of  colour  by  the  reaction  between  ferric 
salts  and  the  polyphenols  present  in  tlie 
juice,  tli3  author  considers  that  in  the 
manufacture  of  white  sugar  under  present 
conditions  in  Java  such  compounds  are  not  of 
great  influence.  If  syrups  and  molasses  high  in 
iron  are  strongly  sulphrted  (as  is  common  practice 
in  some  countries),  the  sugar  crystallising  from  the 
acid  liquor  will  contain  only  slight  traces  of  iron. 
The  yellowish  tinge  of  plantation  white  sugar  i» 
probably  due  rather  to  the  presence  of  the  calcium 
salts  of  acids  resulting  from  the  decomposition  of 
reducing  sugars  during  heating  in  an  alkaline 
medium. — J.  P.  O. 

Ultramarine  blue;  its  composition  and  examination- 
[for     use    in    sugar   refining].     H.   Kalshoven. 
Archief     Suikerind.      Nederl  .-Indie,      1919,     27,. 
1041—1051.    Int.  Sugar  J.,  1919,  21,  575. 
Accepting  the  view  that  ultramarine  may  be  re- 
garded as  a  solid  solution  of  colloidal  sulphur  in 
different  substances,  as  silica,  alumina,  phosphorus 
pentoxide,  boron  trioxide,  it  follows  that  its  quality 
is  dependent  more  upon  the  manner  in  which  the 
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. ..  ■  -     ei al  in      dienta  >-  ■ npliahed 

i  their  reli  iportiona.     In  the  ex 

if  ultramarine  lor  use  in  sugar  refining, 

lition  to  the  usual  determinations  of  it--  com 

•    »  and  colouring  power,  the  following 

may  be  applied:    On  boiling  with  wate 

ilphide  Bhould   be  evolved;   on   boiling 

!    and  with  sodium  hydroxide,  no  colour 

should   pass   into  solution;   and    on    heating   with 

!■!.    complete    decolorisation   with 

of     hvdroeen     sulphide    should     occur. 

I    P.  O. 

let  ion   of  alkaline-earth   carbonate*  on 
II.  sfurschhauser.    Biochem.  Zeits.,  L919, 

\  x   ol   dextrose  boiled  with  caloium  ear- 

•    brown    and    gradually    loses    its 

tion,   which   after  prolonged  boiling  is 

entirely  eliminated;    the  sugar  may  even   become 

iv.    The  reducing  power  of  the  dextrose 

i  diminished,  bnt  to  a  much  smaller  extent. 

Distilled  water  previously  shaken  with  caloium  car- 

the  same  i  hange,  but  the  reduction 

in  the  rotation  becomes  constant  after  some  time 

the  dissolved  <  arbonate  is  neutralised  by  the 

irmed  in  the  reaction.     It  is  concluded  that 

the  dextrose  is  <  hanged  into  kevulose  and  eventually 

i-rotatory  or  weakbj  dextro-rotatory 

8.  8.  Z. 

Catalytic  action  of  ferric  oxide  on  . 

i     Thoraae.    Chem.-Zeit.,  1919,  -13,  7-17. 

U  alter  contact  with  tobacco  aah  is  readily 
I  into  violent  decomposition  by  the  applica- 
■  a  lighted  match  at  the  point  of  contact. 
Tin-  phenomenon  is  apparently  due  to  the  presence 
of  ferric  oxide  in  the  tobacco  ash,  and  sugar  which 
has  been  rubbed  with  a  piece  of  dry  rusty  iron,  pre- 
ferably slightly  warm,  can  be  set  on  fire  by  means  of 
■  match  in  a  similar  way. — G.  F.  M. 

.",//    properties    of    and    its 

solutions.     J.    M.   Braham.     J.   Amer 
119,  41,  1707—1718. 

Pi  he  mannitol  may  be  obtained  from  the  commer- 
cial |  :  illisations  from  aqueous 
I                   ibstance  melts  at  166'5°  C.,  has 
-0-244  +0-002 ;  sp.  gr.  (room  temperature) 
■  i-28°  C— 100°  C.)=0-3271  cal.  i 
i     -  =(r315  i  al.  Idea,  and  heat  of  com- 
al./grm.— J.  F.  8. 

;irc/i.     Slierraan  and  Walker.     See 

m 

Patents. 

Met   •   I  and  apparatus  for  cooling 

n    .      O.    A.    Widstrom,    Lands- 

-      in.      Kng.    Pat.    109,621,    12.9.17, 

»  a  17.) 

ned   in  moulds  such  as  are  used 

it,  process  of  manufacturing  sugar  cubes, 

irrigating  both  the  cylindrical  surfaces 

■  ids  with  cold  water.     A  rotary  device, 

■upplied   Irom   above  with  cooling  water,   is  fitted 

a  frame  bolted  to  the  top  of  the  mould, 

lily   removable.      It   carries    two    tubular 

revolve  with  it  and  discharge  the  water 

•r   ami   outer   cylindrical   surfaces 

:  the  mould.— J.  H.  L. 

ials;  Decolorising  and  purjfti 
■  I    .(.  Hood,  London,  J.  Clark.  Hutton, 

I    P.    G.    Clark.     London.       Eng,     Pat. 

1.11.18.    (Appl.  18,042   L8.) 

'  utions,  e.//.,  the  juice  expressed 

l>eet,  solutions  of  crystallised 
of  artificially  prepared  glucose, 


or  the  like,  are  filtered  through  or  agitated  with 
ignited       precipitated       magnesia,       precipitated 
alumina,   magnetite,   bauxite,  or  mixtures  ol 
same.    In  certain  oases,  the  addition  ol  small  quan- 
tities of  salts  Buch  as  aluminium  nitrate,  aluminium 
chloride,  calcium  phosphate,  sodium  carbonate,  or 
the  like,  to  the  solution  before  filtration  incn 
the  degree  of  dc,  olorisation.    The  filtei  ins  medium, 
when  ii  ceases  to  be  effective,  is  revivified  by  n 
ing,  and  igniting  at  dull  redness  n  itli  the  exi  lu 
■       ir.     I.  A.  C, 

ircJi   products;  Pi   ctss  ft  the  \  anufacture  of 

.     IC  W.  G.  Stutake,  a                   The  <i.A. 

Hulil    Co..    Chicago.    111.  i'.s.    Pat.    1,820,719, 
4.11.19.    Appl.,  1 9 

A  btabob  solution  is  desiccated  and  Bimultanea 
modified  by  being  subjected  in  finely  divided  : 

to  B  current  of  heated  y.t  \     k    I). 

Imilin  and  kevulose;  Production  of from  plant 

juice*.     A    Daniel,    Charlottenburg.     Qer.    Pal 

313,980,  lit. '.MO. 

Hv  heating  with  strong  alkalis,  foreign  muter  is 
precipitated  or  converted  into  an  innocuous  form, 
the  concentration  of  alkali  being  limited  to  a  de 

which  jireveiits  precipitation  in  the  further  treat- 
ment of  tho  juice.  For  example,  inulin  is  obta 
by  treatment  of  dahlia  tubers  with  alkali 
hydroxides,  carbonates,  and  alkaline  earths.  From 
pure  inulin  it  is  possible  to  prepare  its  degradation 
products,   la-vulo.se,  caramel,  and  dextrin 

— H.  J.  H. 

Potato  starch.     Ger.  Pat.  301,679.    See  XIX.i. 


XVIII.— FERMENTATION  INDUSTRIES. 

Hydrolysis   of   starch;   Influence  of  aspartic  acid 

asparagin     on    the    enzymic .     H.   C. 

Sherman  and  F.  Walker.  J.  Amer.  Chem.  Soc, 
1919,  41,  1866—1873.  (Compare  Sherman, 
Walker,  and  Caldwell,  this  J.,  1919,  651  A.) 

The  action  of  saliva,  pancreatin,  and  purified  pan- 
creatic amylase  on  alkali-washed  potato,  wheat, 
maize,  and  rice  starches  and  on  Lintner  soluble 
starch  is  accelerated  by  the  addition  of  small 
amounts  of  boiled,  neutralised  water  extract  of 
potato,  whilst  tbe  action  of  the  vegetable  amylases 
tested  was  not  influenced  by  the  addition  of  potato 
extract.  The  addition  of  neutralised  aspartic  acid 
or  asparagin  accelerated  the  action  of  saliva,  pan- 
creatin, and  purified  pancreatic  and  malt  amylase-. 
Clear  evidence  of  activation  was  not  obtained  in 
the  case  of  malt  extract  or  of  the  preparations  made 
from  Aspergillus  oryeat.  The  addition  of  both 
sodium  aspartate  and  asparagin  to  the  same  diges- 
tion mixture  produces  practically  the  same  act  na- 
tion as  does  one  of  thi  -  •  Bubstances  alone,  the 
activating  effects  of  these  substances  being  inter- 
changeable rather  than  additive.  Activation  is  not 
due  in  these  experiments  to  change  in  hydrogen  ion 
concentration  nor  merely  to  a  more  favourahl 
centration  of  electrolyte.  The  amino-compound- 
to  be  tested  were  added  to  a  substrate  whii  b  alreadj 
contained  the  optimum  concentrations  of  sodium 
chloride  and  phosphate,  the  reported  activation 
being  thn  i  additional  to  the  activity  indui  ad  1 
chloride  and  phosphate.  Moreover,  sodium  aspai 
is  not  interchangeable  with  Bodium  chloride 
in  the  activation  of  purified  pancreatic  amyla 

— H.  W 

Pancreatic      amylast       preparation!;      Proteolytic 
activity  of         .  H.  C.  6  i  d  D    I     v 

J.  Amer.  Chem.  So,.,  1919,  41,  18o.J— 1862. 

Htgfi-ohwik  commercial  pancreatin  was  puril 

bed    previously    (Sherman    ai  -inger, 
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this  J.,  1915,  627 ;  Sherman  and  Neun,  this  J.,  1918, 
526  a),  except  that  in  the  final  precipitation  the 
usual  1:1  alcohol-ether  mixture  was  replaced  by  a 
2:1  mixture.  A  precipitate  (a)  was  thus  obtained, 
after  removal  of  which  a  second  precipitate  (b)  was 
isolated  by  adding  more  ether  to  the  filtrate.  The 
amylolytic  activity  of  (a)  was  found  to  be  lower  than 
that  of  (b),  but  the  latter  was  more  active  than  the 
usual  amylase  preparations:  the  proteolytic  activity 
was  higher  in  precipitate  (a)  than  in  precipitate  (b). 
Interpretation  of  the  results  is  rendered  difficult 
by  the  exceedingly  unstable  nature  of  the  substance 
under  purification  and  the  impossibility  of  pushing 
the  fractionation  further  because  of  the  great  ten- 
dency to  loss  of  amylolytic  activity  when  pancreatic 
amylase  in  the  absence  of  salts  and  carbohydrates 
is  held  in  solution  or  subjected  to  precipitation.  On 
the  whole,  it  seems  probable  that  a  partial  separa- 
tion of  a  mixture  of  amylase  and  protease  was 
accomplished,  but  that  amylolytic  activity  was  par- 
tially lost  because  of  the  extra  manipulation,  since 
it  deteriorates  much  more  rapidly  than  proteolytic 
activity,  at  least  under  conditions  such  as  obtained 
in  these  experiments.  The  further  possibility  that 
there  are  enzyme  particles  which  have  both  amylo- 
lvtic  and  proteolytic  activities  is  not  excluded. 

— H.  W. 

Yeasts;  Analysis  of .    E.  Vautier.    Ann.  Chim. 

Analyt.,  1919,  1,  345—347. 
The  presence  of  brewers'  yeast  in  pressed  yeast 
cannot  be  ascertained  by  determining  the  volume 
of  carbon  dioxide  evolved  when  the  yeast  is  grown 
in  10%  sucrose  solution,  since,  in  given  periods  of 
time,  both  species  of  yeast  yield  the  same  volume 
of  gas.  Herzfeld's  method  may  be  used  as  a  quali- 
tative test  for  the  purpose.  The  yeast  is  added  to 
1  %  raffinose  solution  contained  in  an  Einhorn  fer- 
mentation apparatus  and  maintained  at  30°  C.  for 
24  hours.  If  the  sample  consists  of  pressed  yeast, 
the  sugar  is  not  attacked,  but  if  of  brewers'  yeast, 
or  a  mixture  of  the  same  with  pressed  yeast,  the 
sugar  is  fermented  and  carbon  dioxide  evolved.  A 
control  test  is  run  at  the  same  time,  using  the  same 
weight  of  yeast  and  water,  but  no  raffinose.  A 
correction  may  thus  be  made  for  any  carbon  dioxide 
evolved  as  the  result  of  auto-digestion  of  the  yeast. 
An  approximately  quantitative  test  has  been  pro- 
posed by  Bau,  as  follows:  10  c.c.  of  1%  raffinose 
solution  is  placed  in  each  of  three  test-tubes,  to 
each  is  added  0"4  gim.  of  the  yeast,  and  the  mix- 
tures are  kept  at  30°  C.  After  24  hrs.  the  contents 
of  one  tube  are  filtered  and  3  c.c.  of  the  filtrate  is 
heated  with  1  o.c.  of  Fehling's  solution  for  5  niins. 
in  a  boiling  water-bath;  if  the  blue  colour  is  not 
discharged,  the  yeast  contains  at  least  10%  of 
brewers'  yeast.  Should  the  colour  of  the  Fehling's 
solution  be  destroyed,  showing  that  raffinose  is  still 
present,  the  contents  of  the  second  tube  are  tested 
similarly  after  48  hrs. ;  the  non-discharge  of  the 
colour  of  the  Fehling's  solution  in  this  case  indi- 
cates the  presence  of  about  5%  of  brewers'  yeast. 
A  blue  coloration  in  the  third  test  after  72  hrs.' 
incubation  shows  that  the  yeast  contains  about  1% 
of  brewers'  yeast.  If  the  Fehling's  solution  remains 
blue  in  this  third  day  test,  the  yeast  is  free  from 
brewers'  yeast. — W.  P.  S. 

Glycerol;  Mechanism  of  the  "fixation  "  method  of 
the    decomposition    of    sugar    into    acetaldehyde 

and .     C.  Neuberg  and  J.  Hirsch.     Biochem. 

Zeits.,  1919,  98,  141—159. 

At  every  stage  during  the  process  of  fermentation 
of  sugar  in  the  presence  of  sodium  sulphite,  acetal- 
dehyde and  glycerol  are  produced  in  equiniolecular 
proportions.  As  alcohol  and  carbon  dioxide  are  also 
produced  independently  at  the  same  time  in  equiva- 
lent proportions,  the  fermentation  process  can  be 
followed  by  estimating  the  alcohol  and  aldehyde 
at  the  various  stages. — S.  S.  Z. 


Soya-bean  extract  [urease];  Peculiarity  of  on 

heating  at  37°  C.     D.  H.  Wester.     Chem.  Week- 
blad,  1919,  16,  1461—1463. 

If  the  extract  is  heated  for  3  days  at  37°  C,  its 
urease-activity  is  reduced.  Further  treatment  at 
this  temperature  does  not  uniformly  reduce  its 
enzymic  action,  the  graph  representing  the  urea 
equivalents  after  various  periods  of  heating  being 
a  zig-zag. — W.  J.  W. 

Enzyme  action;  Vrease  and  the   radiation    theory 

of  .     H.   P.  Barendreeht.     Proc.   K.  Akad. 

Wetensch.,  1919,  22,  29—45. 

The  addition  of  5%  alcohol  to  urea  solutions  reduces 
the  activity  constant  of  the  urease  hvdrolysis  from 
0-00381  to  0-00335.  Above  a  definite  concentration 
of  urease  the  specific  activity  is  constant,  but  below 
this  value  it  decreases.  (See  also  J.  Chem.  Soc, 
Jan.,  1920.)— J.  F.  S. 

Soya-beans;  Enzyme  of  .         [Urease.]    D.    H. 

Wester.    Chem.  Weekblad,  1919,  16,  1442—1443. 

The  author  has  investigated  the  factors  which 
influence  the  conversion  of  urea  into  ammonium 
carbonate  by  means  of  urease.  The  urea  solution 
must  always  be  freshly  prepared ;  but  urease  solu- 
tions retain  their  activity  on  keeping.  The  con- 
centration of  the  urea  does  not  influence  the  pro- 
cess, nor  do  decomposition  products  formed  act 
deleteriously.  Glycerin  may  be  added  to  the 
medium  used  for  extracting  urease  from  soya  beans 
up  to  50%  of  its  volume;  larger  quantities  reduce 
the  urease  content,  and  addition  of  glycerin  to  the 
urease-urea  mixture  retards  enzymic  action.  The 
extract  of  canavalia  beans  is  in  some  respects 
similar  tc  that  obtained  from  soya  beans. 

— W.  J.  W. 

Methyl  and  ethyl  alcohols;  Differentiation  of . 

Pannwitz.     Pharm.  Zentr.,  1919,  60,  441—442. 

Copper  sulphate  is  insoluble  in  ethyl  alcohol,  but 
dissolves  in  anhydrous  methyl  alcohol,  giving  a  blue 
solution.  The  presence  of  a  small  quantity  of  water, 
however,  destroys  the  blue  coloration,  and  the  quan- 
tity of  added  water  must  be  increased  to  35%  by 
volume  before  the  blue  colour  reappears.  At  this 
dilution,  ethyl  alcohol  also  dissolves  copper  sul- 
phate, and  the  test  is  therefore  untrustworthy  for 
distinguishing  between  the  two  alcohols.  Water 
also  interferes  with  the  borax  flame  test  for  methvl 
alcohol.— W.  P.  83. 

Patents. 

Cellulose;  Fermentation  of [for  the  production 

of  acetic  acid~\.  Power  Gas  Corporation,  Ltd., 
and  H.  Langwell,  Stockton-on-Tees.  Eng.  Pat. 
134,265,  1.10.18.  (Appl.  15,942/18.) 
A  mash  of  cellulosic  material,  such  as  sulphite  pulp 
or  straw,  is  inoculated  with  fermenting  vegetable 
matter,  e.g.,  stable  manure,  and  maintained  under 
aerobic  conditions  at  a  temperature  between  2-5° 
and  60°  C.  The  cellulose  undergoes  acetic  fer- 
mentation, and  calcium  carbonate  or  other  suitable 
substance  is  added  to  neutralise  the  acid  as  it  is 
produced.  The  mash  must  contain  nutrient  salts 
and  nitrogenous  matter,  and  some  sugar  or  other 
readily  fermentable  substance  may  be  added  to  in- 
duce a  vigorous  fermentation  at  the  commencement. 
The  temperature  employed,  within  the  limits  stated 
above,  influences  the  rate  of  fermentation,  but  not 
the  yield  of  acid. — J.  H.  L. 


Hop-bines.  Ger.  Pat.  304,387.  See  V. 
Yeast.  Eng.  Pat.  134,168.  See  XIXa. 
Garbage.     U.S.  Pat.  1,319,515.    See  XIXb. 
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Kumillllllr  I     -'     of    ill     r/([i;     IS.        I    1.-.. 

■Bsnr.  Ohm.,  1919,32.  846    340. 
Au'BiMi  »<  is  not  attai  knl  ;u  ordinary  temperature 
by   1      lactic  acid  solution  and  only  very  slightly 
dissolved    when    in    contact    with    the  solution  at 
bout  0*07  gnu.  in   in  Ins.);  serum  from 
curdled  milk  has  still  less  action.  The 
lies  ol  dissolved  aluminium  are  Dot  injurious 
ii.  and  aluminium  vessels  may  be  need  with- 
out hesitation  fur  the  storage,  transportation,  etc., 

'k  niul  milk  products.      W.   1'.  S. 


mid  iii  milk-  Study  nf  the  alkah-fui miiuj 

.     3   II    Ayers,  i'.  Hupp,  and  W.  T.  Johnson, 

juii.     I   B   Dept.  Agric.,  Bull.  782, 1919, 89  pages. 

Tax  group  of  bacteria  studied  is  defined  us  con- 
sisting >>t  those  which  produce  an  alkaline  reai  tion 
in  milk  without  peptonisation  of  the  casein.  This 
group  produced  the  reai  tion  in  five  days  at  30°  C. 
Tin'  reaction  was  not  due  to  ammonia,  as  ammonia 
w .i~  produced  l>y  a  few  cultures  only,  and  then  not 
until  aftei  more  than  seven  days.  All  the  citric 
ai id  in  the  milk  was  used  up  and  an  amount  of  car- 
bonate corresponding  to  about  half  the  citric  acid 
was  produced.     The  chief  sources  of  these  organisms 

ilk,  soil,  and  water.  Of  the  species  studied 
i;  were  cocci  and  62  wore  bacilli;  all  were  non- 
sporiug.  The  ;nt  inn  of  each  organism  on  certain 
organic  compounds  was  examined,  using  cultures  in 
a  sodium  ammonium  phosphate  medium  containing 
the  substance  to  bo  tested  as  the  only  source  of 
carbon.  The  chango  in  the  hydrogen-ion  concentra- 
tion in  the  medium  was  taken  as  the  measure  of 
tho  alkalinity  produced.       Dextrose  and  galactose 

fermented  by  44  cultures,  lactose  by  11, 
incroee  by  *-.  and  ralhuose  by  none.  Ethyl,  propyl, 
and  am\  I  alcohols  were  more  readily  fermented  than 
mannitol  and  glycerol.  Most  of  the  organisms  fer- 
lium  salts  of  pyruvic,  citric,  malic, 
la.ti..  succinic,  acetic,  propionic,  butyric,  valeric, 
caproic.  mucic,  glyceric,  tartaric,  malonic,  formic, 
bensoic,  and  salicylic  acids,  but  oxalic  and  glycollic 
:,.  ids  were  un.ii  ted  on.  It  was  found  that  urea, 
urn  acid,  and  hippuric  acid  could  act  as  the  sole 
sources  of  both  carbon  and  nitrogen,  and  also  that 
the  organisms  could  utilise  the  nitrogen  in  nitrites 
and  ii'  See  also  J.  Chem.  Hoc,  Jan.,  1920.) 

—J.  H.  J. 

Milk  analysts;  Application  of  Ackerman's  refrac- 

•nethodto .     H.  Langkammerer.  Milchw. 

X.  nt r ..  1919,  48,  249—254. 

Tin  iormulre  given  by  Wiegner  (this  J..  1910,  1076) 
ulating  the  non-fatty  solids  of  milk  from  the 
refractive  index  of  the  milk  serum  have  been 
applied  to  milks  of  various  districts  and  the  results 
obtained  compared  with  those  found  by  the  use  of 
A'  k. nnann's  formula  (Inc.  rit.).  Generally,  the 
n  with  some  milks  (from  the  Frank- 
fort district)  there  is  a  distinct  difference;  the 
winter  milk  contains,  apparently,  0*36%  more 
albumin  than  docs  the  summer  milk. — W.  P.  S. 

Milk;  Ii--,       ,  at  ion  of  added  water  in  .    J. 

Goldan,  inn.     Ann.  Chun.  Analyt.,  1919,  I,  342— 

Wins  corn    ted  for  the  volume  of  fat  and  ci 

limplified  molecular  concentration  constant  " 
1917,  1245)  affords  a  trust- 
worthy indication  ol  the  presence  or  absence  of 
added  water  in  milk.  For  genuine  milks  the  value 
•  i  fall  below  7n.  the  average  valuo  being  74. 
It  shows  less  variation  than  do  the  usual  analytical 
values  f..r  genuine  milk-.     \V.  1>.  8. 


Hut  urometer;    '.imposition    of    the    sediment    ob- 

tainedin  Qerber't .    F.  Betas  and  ( <    Di.-.i 

horst.    Milchu.  Zcntr.,  1919,  48,  837—238. 

Tin:    small    quantity    of    heavy    sediment    which    it 

found  at  the  bottom  of  the  centrifuge  tubo  in 
Gerber's  method  for  the  determination  of  fat  in 
milk  consists  of  hydrated  oaloium  sulphate,  CaSO,, 

:'ii  ii,  ii  i,  n..  from  oaloium  phosphate,    w.  P  S 

Butter  fat  if .  L.  Vandam 

Ann.   Falsi!.,   lill'i,  12,  260     260. 

Thk  Crismei  value  (critical  temperature  of  solu- 
tion)  of  butter  fat  is  determined  with  alcohol  con- 
taining •  »:».  by  weight  of  water  <m>-  gr-  0*7978  at 
15°/15°  0.),  but  alcohol  of  other  strength  may  be 
used  provided  that  the  amount  of  water  n   contains 

is  known  and  a  correction  applied  to  the  results  ob- 
tained. A  mixture  of  petroleum  and  vaseline  may 
be  employed  for  determining  the  quantity  of  water 
in  alcohol;  this  mixture  is  standardised  against 
alcohol-water   mixtures  of   known   composition   by 

determining  its  critical  temperature  ol  solution  in 
the  same.  The  results  arc  plotted  in  a  curve  and 
reference  to  this  will  give  the  strength  of  any 
alcohol  when  tested  with  the  petroleum  mixture. 
The  following  corrections  are  applied  to  the 
Crismer  values  of  butter  fats  determined  with 
alcohols  of  various  strengths  in  order  to  obtain  the 
true  Crismer  value:  For  each  0T  %  of  water  be- 
tween 0  and  0'4%,  -fl'O;  between  0'5  and  08 
+  0'9;  between  1  and  11  ,  -  U'9 ;  between  l"2  and 
2-3%,  -0-8;  between  21  and  2'9%,  -07.  Tho 
Crismer  value  decreases  as  the  acidity  of  the  fat 
increases;  this  influence  is  corrected  by  adding  to 
the  value  found  tho  number  of  c.c.  of  iV/10  sodium 
hydroxide  solution  required  to  neutralise  4  grins,  of 
of  the  fat— "W.  P.  S. 

Hi '■mine     in    mineral    waters.       Baughman     and 
Skinner.     See  VII. 

Oil  from  sumac.     Brubaker.     See  XII. 

Yeasts.     Vautier.     .S'ee  XVIII. 

Tyrosine.     Weiss.     <S'ee  XX. 

Patknts. 

Yeast;  Process  of  treatment  of  brewers'  or  distillers' 
whereby  an  article  of  food  is  obtained  re- 
sembling extract  of  meat.     J.  •)•  0.  A.  and  F.  AI 
O'Sullivan,   Wolseley  Bridge,   Stalls,   and    M.    L. 
Marsan.    Paris.       Eng.    Pat.    134,168,    30.4.19. 
(Appl.  10,715/19.) 
A  modification  of  Eng.  Pat.  19,161  of  1897  (this  J., 
1S9S,  7S.|).     Pressed  yeast,  after  undergoing  auto- 
lysis,   is   introduced    into   boiling    water    and   sub- 
jected  to  successive  boilings  and  skimmings,   with 
stirring  after  each  removal  of  scum,  whereby   tin- 
bitter  constituents  are  completely   removed.      For 
example,  after  the  first  boiling  and  skimming  the 
liquid  is  filtered  and  again  boiled  for  several  hours 
and  skimmed,  then  left  to  ripen  for  some  days,  and 
finally  concentrated  in  an  open,  jacketed  pan.  with 
constant  stirring,  the  scums  which  form  being  tare- 
fully   removed.     Concentration   is   continued    until 
the  product  sets  to  a  solid  mass  on  cooling.  Through- 
out the  process  the  material  should  be  exposed  to 
daylight  as  far  as  possible. — J.  H.  L. 

granulating  or  finely  dividing  pasty  or  semi-fluid 

materials  [e.g.  milk       Ipparatusfor .    J.  C. 

MacLachlan,  St.  Paul,  Minn..  U.S.A.    Eng.  Pat. 
134,764,  29.4.19.    (Appl.  10,619/19.) 

Thf.  liquid,  e.g.  milk,  is  discharged  through  a 
rotating  spraying  head  at  the  top  of  a  condensing 

iporating  chamber,  through  which  it  tails  as 
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rain,  meeting  warm  air  moving  upwards.  The  par- 
tially evaporated  liquid  is  withdrawn  by  a  pump 
from  the  conical  bottom  of  the  chamber  and  passed 
again  through  the  same  chamber  or  through  a 
second  similar  chamber,  wherein  it  is  completely 
dried.  The  rotary  spraying  head  consists  of  a  pro- 
peller with  downturned  overlapping  blades,  which 
are  rotated  at  a  very  high  speed,  and  the  liquid 
which  is  fed  through  the  hollow  spindle  is  emitted 
from  holes  which  are  not  exactly  on  the  axis  of  the 
beater,  and  is  thrown  by  centrifugal  force  violently 
against  the  revolving  arms.  In.  addition  to  a 
current  of  hot  air  induced  by  external  means,  the 
beaters  may  draw  in  supplementary  currents  of 
cold  air  through  adjacent  ducts. — B.  M.  V. 

Sterilising  and  preset  ring  milk   and  oilier  fluids; 

Method  and  apparatus  for .     J.  F.  Moscrop, 

Omaha,    Nebr.       U.S.    Pat.    1,319,238,    21.10.19. 
Appl.,  21.3.19. 

A  tank  constructed  of  insulating  material  has 
baffles  of  insulating  material  standing  on  the 
bottom  and  secured  alternately  to  opposite  sides  of 
the  tank.  Vertical  conducting  plates  are  placed 
close  together  between  and  with  their  ends  in  con- 
tact with  the  baffles,  alternate  plates  standing  on 
the  bottom  of  the  tank  and  the  others  being  spaced 
therefrom.  Alternate  plates  are  connected  to 
different  poles  of  a  source  of  electricity. — J.  H.  J. 

Drying  alimentary  and  other  substances;  Apparatus 

for .     A.  F.  Spawn,  Los  Angeles,  Cal.     U.S. 

Pat.  1,318,931,  11.10.19.     Appl.,  27.11.18. 

A  chamber  is  supplied  with  heated  air  from  a  fur- 
nace at  one  end  by  flues  passing  along  the  bottom. 
It  is  divided  by  a  vertical  partition  into  two  com- 
partments, which  are  connected  together  at  the  end 
farthest  from  the  furnace.  Drying  trays  are  sup- 
ported in  tiers  in  each  compartment. — J.  H.  J. 


Foodstuffs;  Process  for  preparing in  the  manu- 
facture of  potato  starch.       Starke  Zuckerfabrik 
A.-G.  vorm.  C.  A.  Koehlmann  und  Co.,   Frank- 
fort.    Ger.  Pat.  301,679,  4.4.16. 
The  juice  of  the  potatoes  is  separated  by  pressing 
and  is  then  evaporated  and  dried.     The  potatoes, 
after  removing  the  juice,  are  used  for  the  produc- 
tion of  starch,  mixed  with  pressed  or  dry  pulp,  and 
again  dried.     The    evaporation    residue    from    the 
juice  is  mixed. — A.  B.  S. 


Feeding  stuff ;  Production  of  a  meal  for  use  as 

from  the  green  parts  of  plants,  especially  foliage 
leaves.  Versuchsstation  fur  die  Konserven- 
industrie,  Berlin.     Ger.  Pat.  302,426,  17.4.17. 

The  material  is  extracted  with  alcohol  of  definite 
strength  (88 — 92%)  at  temperatures  below  freezing 
point  (-1  to  -3°  C),  whereby  only  the  resinous 
and  colouring  matters  are  removed  whilst  the  fats 
remain  undissolved.  Maple-leaf  meal  prepared  in 
this  way  contains  17'91%  of  mineral  matter, 
24-18  of  protein.  2"65%  of  fat,  24'88%  of  crude 
fibre,  and32'98c    of  nitroueu-free  extractives. 

—J.  H.  L. 

Mill;;  Process  for  removing  cream  from  .     R. 

Clavel,   Basle.   Switzerland.     Ger.   Pat.   314,090, 

24.1.18.  Int.  Conv.,  28.11.17. 
Milk  is  converted  into  a  froth  by  passing  gases 
through  it  and  is  then  poured  on  to  a  sieve  whereby 
the  cream  is  separated  from  the  milk  on  account  of 
its  lower  surface  tension.  By  treating  the 
separated  milk  intensively  with  gases  casein  and 
albumin  may  be  separated  in  a  similar  manner. 

—A.  B.  S. 


XIXb.- WATER  PURIFICATION; 
SANITATION. 

Patents. 
Water  purifying  and  filtering  device.     E.  L.  Brill- 
hart,  Chicago,  111.,  Assignor  to  Electric  Specialty 
Co.,  New  London,  Wis.       U.S.   Pat.   1,320. 11>. 
28.10.19.     Appl.,  13.8.17. 

A  stream  of  water  is  directed  spirally  round  the 
inside  of  a  tank  and  around  and  between  electrodes 
placed  therein  in  a  diametrical  plane.  From  the 
tank  the  water  passes  through  scum  tanks  and  filter 
tanks.  Means  are  provided  for  reversing  the  flow 
through  the  scum  and  filter  tanks. — J.  H.  J. 

Garbage;  Process  of  treating and  production  of 

carbonic  acid  gas  therefrom.  F.  Danks,  Trov, 
N.Y.  U.S.  Pat.  1,319.315,  21.10.19.  Appl.,  1.4.18. 

Garuage  is  degreased,  disintegrated,  and  com- 
minuted, then  washed  and  pressed.  The  expressed 
liquid  is  boiled  with  dilute  acid  until  the  carbo- 
hydrates are  converted  into  sugar,  then  neutralised 
and  fermented,  the  carbon  dioxide  evolved  being 
collected.— J.  H.  J. 

Hypochlorite  preparations;  Process  for  the  produc- 
tion of  stable  solid  ■  for  wound  treatment. 

Farbenfabriken  vorm.  F.  Bayer  und  Co.,  Lever- 
kusen.    Ger.  Pat.  309,106,  15.3.17. 

Calcium  hypochlorite  or  bleaching  powder  is  mixed 
with  an  acid  salt,  such  as  acid  sodium  sulphate,  acid 
sodium  oxalate,  or  acid  sodium  phosphate.  For 
use  the  mixture  is  treated  with  water  or  other  suit- 
able solvent,  a  weakly  acid  hypochlorite  solution 
being  obtained  which  has  less  irritant  action  in 
wounds  than  has  the  solution  of  the  calcium  salt 
itself.— B.  V.  S. 

Arsenate  of  lead  [_;  Preparation  containing ]. 

H.  B.  Goodwin,  Grand  Junction,  Colo.,  Assignor 
to  The  Latimer  Chemical  Co.  U.S.  Pat.  1,322,008. 
18.11.19.     Appl.,  5.8.18. 

Sufficient  tannin  is  mixed  with  lead  arsenate  to 
increase  its  capacity  of  remaining  suspended  in 
water. — L.  A.  C. 


XX.— ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Glucosides;    Distillation    of    certain    under 

diminished  pressure.     A.  Pictet  and  H.  Goudet. 
Helv.  Chim.  Acta,  1919,  2,  698—703. 

The  distillate  obtained  from  saliein  consisted  of  an 
aqueous  liquid  containing  a  little  furfural  and  a 
pasty  mass  from  which  laavoglucosan,  m.  pt.  179° 
— 180°  C.j  [a]D:o= -66'73°  in  aqueous  solution,  was 
isolated.  Similarly,  arbutin  gave  an  aqueous 
portion  containing  acetic  acid  and  furfural  and  a 
pasty  mass  from  which  lsevoglucosan  and  quinol  were 
obtained,  whilst  phloretic  acid,  phloroglucinol,  and 
laevogluoo-san  were  isolated  from  the  semi-solid  pro- 
duct from  phloridzin.  The  authors  suggest  that 
the  glucosides  are  in  general  derivatives  of  Isevo- 
glucosan  (thus  accounting  for  their  laevo-rotatory 
power)  and  not  of  dextrose,  which  is  only  formed  as 
a  secondary  product  of  their  hydrolysis  in  acid  solu- 
tion.   (See*  also  J.  Chem.  Soc,  Jan.,  1920.) 

— H.  W. 

Quinoline  bases;  Modification  of  Skraup's  synthesis 

for  preparing  -.     Their  conversion  into  stan- 

nichlorides.    J.  G.  F.  Druce.    Chem.  News,  1919, 
119,  271—273. 

The  method  adopted  for  the  synthesis  of  quinoline 
from  aniline  stannichloride  (Chem.  News,  1918,  117t 
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applied    successfully,    though    with 
I  yield*,   t"  the   synthesis   ■  >!    its  homo- 
-  from  aniline  homologues.     Thus  the  »-,  in-, 
I  a  inin,  hiorides,      heal  ed      v.  1 1  b 

ol  and  sulphuric  acid  for  2    3  hours  and 
1   and  ill  ith  sodium   nitrate  gave 

"-,    and    6-ruothyiquinoline.      The 
itanni  of    m-    and    p-phenylenediainine 

bhe   other    hand,    very    poor   yields    of 
■  .    iithI  y-phenanthroline  respectively. 
tanniohlorides  of  the  methylquinohnea  irere 
bj    adding   »\  innic  chloride  to  a  hydro- 
chloric acid  solution  of  th  The  chlorine  in 
these  salts,  and  also  in  similar   tin  salts  of  both 
aromatic  and  aliphatic  b.^e-.  was  estimated  irith  a 
fair  <1.                 iccuracy   by  simple   titration   with 
A    in  sodium   hydroxide   with   phenolphthalein    as 
-      further  J.  Chem.  Soc,  1920,  i.,  B8  I 

i.    F.  M. 


- —  from    the   bio- 
Pharm.  .1.,  1919, 


tide.     A.    1!.  Cushny. 
103,  i-.;    i- 1 

Thk  power  possessed  by  moulds  and  bacteria  of  dis- 
oriminating  between  optical  enantiomorphs  is  also 
■tared  bj  certain  tissues  of  the  higher  mammals. 
The  nerve  ends  appear  to  be  the  most  susceptible 

rimination,  whilst  such  tissues  as  the  bruin 
and  muscle  Beem  to  bo  acted  upon  equally  by  both 
unmerides.    Organs  capable  of  differentiation  must 

Ives  1k>  optically  active,  and  it  is  noteworthy 
that  in  the  targe  majority  of  cases  the  optical 
isomeriili>  which  occurs  in  nature  is  the  one  which 
towards,  or  is  destroyed  by,  the  living 
organism,  the  artificial  enantiomorph  being 
immune,    or    nearly    so.     from    attack.      Thus, 

agine  is  sweet  to  the  taste,  whilst  the  artifi- 
cial d-asparagina  is  non-reactive  and  tasteless. 
Similarly,  l-hyoscyamine  paralyses  the  peripheral 
nerve  ends,  whilst  atropine  (df-hyoscyamine)  is 
only  half  as  powerful  and  d-hyoscyamine  has  only 
about  1-oOth  the  power  of  the  i-isomerido.  On  the 
other  hand,  atropine  is  moro  active  on  the  spinal 
cord  of  the  frog  than  f-hyoscyamine  and  the 
d-isomeride  appears  therefore  to  be  stronger  than 
the  lotvo  in  this  case.  Adrenaline  from  the  Bupra- 
renal  gland  is  hevo-rotatory  and  causes  twice  the 
rise  in  blood  pressure  produced  by  a  similar  quan- 
tity of  synthetic  adrenaline.  It  is  only  possible  to 
produce     an     optically     active     substance     either 

v  or  indirectly  through  the  agency  of  life, 
and  optial  activity  is  the  most  persistent  evidence 
of  life  which  wo  possess.     The  optical  activity  of 

■  am  is  evidence  that  it  must  have  originated 
from  living  tissues.— G.  F.  M. 

I    ■■  ■  search  ;  I' 

Hie  syntheses  of  - .     Aromatic 

end*.     /.     W.  A.    Jacobs    and    M. 
er.     .1     Anier.   Chem.   Soc.,    1919,   4!, 

t]  plan  of  a  very  comprehensive  study  of 
peutic  value  of  arsenic  compounds 
i    ■  i  onsider  that  the  Sal- 

substances  has  been  fully  in- 
and   therefore   turn   their   attention   to 
aing  quinquevalent   ar  enic,  using, 
trtino  point,   p-amino-  nr  p-hydroxy-phenyl- 
I   or   a    -imilar  derivative,    and   uniting 
ble  group  of  simple  type  which 
is  readily  capable  of  chemical  modification.     They 
regard   timplicity  in  chemical   manipulation  as  a 
ntial  to  -  .     i  From  those  points  of 

lasses  of  compounds  have  been 
studied  diasoaminoH  impounds  A-.WMtR'  (in 
which  A  is  the  arylarsonic  radical  ami  I?  ami  R 
hydrogen,  alkyl.  aryl,  or  substituted  aryl  groups): 
aro  dyes     \  \  \  i:    ii„  which   H  i-  the  aromatic 


coupler);  N-eubstituted  amides  ■■>  N-phenylglycine- 
\  n  n  i  H   t  1 1\  id!  (m  which  K  and 
11'  are  hydrogen,   alkyl,   aryl,  ituted   aryl 

groups);  ({-substituted  ureidesof  N-phenylglyoine-p- 
arsonii  u  id,  \  Mlrli  CONHOONHB ;  substi- 
tuted N-pb  ■  I  dem  al  ives  ol  ai  lamlic  at  id, 
AXlli'iicii  \ni!  ;  substituted  ph.  nvlglycollyl- 
ileri  vaiiv.s  of  arsanilio  arid,  \  Ml  o  m  1 1  ( in  ,  and 
substituted  amides  of  o-phenylglycollic  add  p- 
arsonio  and;  A-./t  II  rnMiii  '  01  these  the 
third  type  has  up  to  the  present  yielded  the  most 
important  result  b.     1 1    W. 

iglycinearsonic    acids;    Amides    and    alkyl- 
i  .  .1 1  omatic  art  ounds.   II. 

W.  A.  Jacobs  and  M.  Heidelberger.  J.  Amor. 
Chem.  Sec.  1919,  41,  1687  1600.  (Compare  p re- 
ceding abstract.) 

I'm.  oondenaation  of  sodium  arsanilate  with  chloro- 
acetic  acid  to  yield  phenylglycine-p-arsonic  acid  has 
been  described  previously  ((or.  l'at  .  201, Gil);  it  is 
now  found  that  reaction  occurs  readily  between 
sodium  p-aminophenylarsonate,  o-arsanilate,  or 
certain  aminotolylaraonates  and  the  amide  or 
alkylamidee  of  ohloroacetic  acid,  yielding  sub- 
stances of  the  general  formula, 

Ast),H/C  II,  Ml  (  IH.CONRR', 

in  which  K  and  R'  may  be  hydrogen,  alkyl,  benzyl, 
or  substituted  benzyl  groups.  The  best  experi- 
mental conditions  consist  in  boiling  aqueous  solu- 
tions of  the  salt  and  the  simpler  chloroacetyl- 
alkylamines  for  $ — 2  hours;  in  the  case  of  the 
ohloroacetylbcnzylaniines,  50%  alcohol  is  the  most 
serviceable  medium  and  the  addition  of  sodium 
iodide  is  found  to  be  necessary.  All  the  glycine- 
amidearsonic  acids  are  colourless  substances  which 
are  generally  sparingly  soluble  in  the  usual  neutral 
media  and  possess  high  melting  or  decomposition 
points,  the  latter  depending  greatly  on  the  rate  of 
heating.  They  dissolve  in  alkalis  or  alkali  car- 
bonates to  form  neutral  salts  from  which  they  are 
entirely  displaced  by  acetic  acid.  They  are  more 
feebly  basic  than  arsanilio  acid  itself,  their  hydro- 
chlorides being  stable  only  in  the  presence  of  con- 
centrated hydrochloric  acid.  On  boiling  with 
excess  of  alkali  or  with  mineral  acids,  the  amide 
linking  is  hydrolysed  with  formation  of  the  glycine- 
araonic  acid  and  the  amine.  (See  also  J.  Chem. 
Soc,  Jan.,  1920.— H.  W. 

N-Arylglycinearsonic  acids;  Ureides  and  ^substi- 
tuted ureides  of  .     Aromatic  arsenic   com- 
pounds.   III.    W.  A.  Jacobs  and  M.  Heidelberger. 
J.    Amer.    Chem.    Soc,    1919,    41,    1600—1610. 
(Comparo  preceding  abstracts.) 
By  replacing  the  amides  of  ohloroacetic  acid  by  tho 
ureide  and  its  alkyl  or  aryl  derivatives  in  the  re- 
action  described    in    the    preceding   abstract,    the 
ureides    ami    substituted    ureides    of    arylglycine- 
a  rsonic  acids, 

II  O.AsC.H/NHOH.CONHCONHE 
(where   R   may   be   hydrogen   or   an    alkyl   or    aryl 
radical)  are  obtained.    The  new  series  of  substances 
closely  resembles  the  amide  series;  they  form  Btable 
and   soluble   neutral   salts   with    the    alkali    metals. 
The   ureide    linkage,    like   that   of   the   amides,    is 
ruptured,  this  often  occurring  even  at  room 
rature   in  solutions  containing  an  ex' 
fixed  alkali.    A  lengthy  series  of  compounds  derived 
from  ,,.,  „-.,  and  p-arsanilic  acid  and  from  methyl- 
tuted  arsanilio  acids  has  been  prepared,  the 
t t   inter,, tin;;  member  of  which  from  the  physio- 
logical   point    of    view     is    the     methylureide    of 
N-phenyfglycine-p-arBonic   acid,   since   it,  has  bei  d 
found  to  exert  a  definite  therapeutic  effect  fh  ex- 
hilis  and  t  rypanoeomiasia  in  rabbit'-, 
[so  J.  ('hem.  So       I  1920.)     H.  W. 
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X-Arylglycinearsonic    acids;    Aromatic    amides    of 

.     Aromatic  arsenic  compounds.    IV.     W.  A. 

Jacobs   and   M.   Heidelberger.     J.   Amer.   Chera. 

Soc.,  1919,  41,  1610—1644.     (Compare  preceding 

abstracts.) 
A  very  extensive  series  of  compounds,  derived  from 
o-,  m-,  and  p-arsanilic  acids  and  from  methyl-sub- 
stituted  p-arsanilie   acids,   has   been   prepared    in 
accordance  with  the  general  scheme : 

NaHOaAsC6H 'N H2  +  ClCH2C0NHAr~^ 
H2OsAsC6H4NHCH2CONHAr+NaCl. 
In  the  cases  of  the  more  reactive  chloroacetyl 
derivatives,  reaction  may  be  effected  in  boiling 
aqueous  solution,  but,  with  the  more  stable  com- 
pounds, 50%  alcohol  is  a  more  suitable  solvent  and 
sodium  iodide  should  be  added.  In  general,  it  is 
found  that  m-arsanilic  acid  condenses  more  readily 
than  the  o-  and  p-isomerides.  The  compounds  have 
generally  weakly  basic  and  acidic  functions;  the 
free  arsonic  acids  do  not  as  a  rule  possess  sharp 
melting  or  decomposition  points,  the  values 
obtained  depending  greatly  on  the  rate  of  heating. 
They  are,  on  the  whole,  but  sparingly  soluble  in  the 
usual  media.  The  sodium  salts,  on  the  other  hand, 
dissolve  more  or  less  readily  in  water,  and  were 
prepared  for  convenience  in  biological  testing  and 
also  as  a  means  of  purifving  the  compounds.  (See 
also  J.  Chem.  Soc,  Jan.,  1920.)— H.  W. 

Arsenic  compounds  used  as  drugs;   Behaviour  of 

certain    organic    in    Marsh's    apparatus. 

D.  Ganassini.  Boll.  Chim.  Farm.,  1919,  58, 
385—390. 
The  introduction  of  platinum  chloride  into  the 
hydrogen  flask  of  Marsh's  apparatus  retards  or 
prevents  the  appearance  of  the  arsenic  deposit  in 
the  case  of  cacodylic  acid.  In  the  presence  of  a 
large  excess  of  platinum  chloride  cacodylic  oxide 
forms  a  yellow  precipitate  of  cacodyl  platino- 
chloride.  If,  however,  only  a  small  amount  of 
platinum  chloride  is  introduced,  cacodylic  oxide  is 
evolved  sooner  or  later.  Even  for  the  detection  of 
mineral  arsenic  it  is  not  advisable  to  use  platinum 
chloride,  since  arsenic  may  be  fixed  as  platinum 
arsenide,  with  a  loss  of  as  much  as  50%  of  the 
arsenic  present.  The  yellow  ring,  probably  of 
erythrarsine,  produced,  together  with  the  ordinary 
black  deposit,  by  cacodylic  acid  in  the  Marsh  test 
is  a  characteristic  reaction.  It  may  be  obtained 
quantitatively  by  immersing  the  evolution  flask 
of  Marsh's  apparatus  in  a  bath  of  molten  lead 
(about  335°  C).  Atoxyl  and  salvarsan  give  the 
ordinary  arsenic  deposit  in  Marsh's  test,  but  neo- 
salvarsan  and  methylarsinic  acid  behave  in  an 
analogous  manner  to  cacodylic  acid,  giving  a 
yellow  ring  under  the  same  conditions.  In  the  case 
of  cacodylic  acid,  however,  the  gas  forms  dense 
white  fumes,  and  when  conducted  into  Bettendorf 's 
reagent  (stannous  chloride  solution  saturated  with 
hydrogen  chloride)  it  does  not  form  a  yellow  pre- 
cipitate. In  the  case  of  methylarsinic  acid  the 
formation  of  the  yellow  ring  is  not  accompanied  by 
the  appearance  of  white  fumes,  and  the  gas  gives 
an  abundant  precipitate  with  Bettendorf's  reagent. 
The  lemon-yellow  ring  given  by  neosalvarsan  may 
be  distinguished  from  the  other  two  by  the  fact  that 
it  is  only  formed  at  a  high  temperature,  does  not 
change  to  black,  and  is  rapidly  dissolved  by 
ammonia  solution.  (See  also  J.  Chem.  Soc,  Jan., 
1920.)— C.  A.  M. 

Tyrosine ;  Quantitative  estimation  of by  means 

of  Milton's  reaction.  M.  "Weiss.  Biochem.  Zeits., 
1919,  97,  170—176. 
A  1/50,000  solution  of  tyrosine  to  which  Millon's 
reagent  is  added  is  used  as  a  standard.  The  solu- 
tion to  be  examined  is  diluted  until  it  gives  with 
Millon's  reagent  a  coloration  equal  to  that  of  the 


standard.     The  method  can  be  employed   for   the 
estimation  of  tyrosine  in  hydrolysed  proteins. 

»3  ■     O.      Aim 

Saccharin-bicarbonate     tablets     (110);      Chemical 

alteration  in  the  composifion  of .    O.  Beyer. 

Chem.-Zeit.,  1919,  43,  751—752. 
Saccharin-bicarbonate  tablets  (110  strength)  after 
keeping  several  months  are  soluble  in  water  with 
difficulty  and  without  effervescence.  Analysis 
indicates  a  corresponding  diminution  in  carbonate 
radicle  and  in  free  saccharin,  the  latter  falling  in 
12  months  from  20%  to  as  low  as  0-58%  in  some 
cases.  Even  in  the  freshly  made  tablets  a  certain 
amount  of  the  saccharin  is  combined,  the  quantity 
varying  from  3  to  5%  after  14  days.  By  mixing 
and  compression,  therefore,  the  formation  of  the 
soluble  sodium  sulphinide  and  liberation  of  carbon 
dioxide  is  already  induced,  and  this  continues  pro- 
gressively on  keeping  the  tablets,  until  eventually, 
when  nearly  all  the  saccharin  is  in  combination, 
there  is  practically  no  evolution  of  gas  on  placing 
the  tablet  in  water,  and,  its  disintegrating  influence 
being  removed,  the  rate  of  solubility  of  the  tablet 
is  accordingly  reduced. — G.  F.  M. 

Cyclohexanones;     Transformation     of     into 

catechols.  G.  Cusmano.  Atti  R.  Accad.  Lincei, 
1919,  28,  ii.,  30—33. 
Methylisopropylcatechol,  C10HJ4O2,  may  be 
obtained '  by  heating  monobromo-Buchu-camphor 
above  its  melting  point,  while  its  diacetyl-deriva- 
tive  is  formed  when  the  same  bromo-compound  is 
heated  with  acetic  anhydride  and  sodium  acetate. 
(See  also  J.  Chem.  Soc,  Jan.,  1920.)— T.  H.  P. 

Formaldehyde;  Colour  reactions  of  — —  with 
certain  aromatic  compounds.  A.  Rossi.  Boll. 
Chim.  Farm.,  1919,  58,  265—270. 
Solutions  of  a  few  centigrms.  of  the  following  ten 
aromatic  compounds  in  sulphuric  acid  give 
colour  reactions  with  0T%  and  0001%  solutions 
of  formaldehyde.  Gallic  acid  gives  a  red-brown 
ring  at  the  zone  of  contact  of  the  liquids,  and  on 
shaking  the  tube  a  green  liquid  changing  to  grey- 
green  is  obtained.  Tannic  acid  gives  a  red-brown 
ring,  whilst  on  mixing  the  colour  is  greenish-blue 
at  the  bottom,  and  subsequently  brownish-red 
throughout.  Pyrogallol  gives  a  wine-red  ring  and 
red-brown  liquid.  The  test  is  capable  of  detecting 
0-00001%  of  formaldehyde.  Salicylic  acid  gives  a 
light-rose  coloured  ring  and  solution.  Catechol 
gives  a  violet-red  ring  and  wine-red  liquid,  and 
resorcinol  a  wine-red  ring  and  liquid.  /3-NaphthoI 
gives  a  violet-red  ring,  whilst  the  liquid  becomes 
brownish-black  with  green  fluorescence,  and  similar 
colorations  are  obtained  with  benzonaphthol. 
Phenyl  salicylate  gives  a  carmine-red  ring  and  a 
reddish-yellow  liquid,  becoming  pink  on  dilution. 
Phenolphthalein  does  not  form  a  ring,  but  gives  an 
orange  liquid  changing  to  carmine-red  when 
shaken.  On  dilution  with  water  a  carmine  pre- 
cipitate separates  whilst  the  solution  remains 
colourless. — C.  A.  M. 

Acrolein;  Stabilisation  of .  III.  Preparation  of 

acrolein.  C.  Moureu  and  A.  Lepape.  Comptes 
rend.,  1919,  169,  885—889. 
A  mixture  of  potassium  bisulphate  and  potassium 
sulphate  in  tne  proportion  of  5:1  is  recommended 
as  a  dehydrating  agent  in  the  preparation  of 
acrolein  from  glycerol.  To  such  a  mixture  is  added 
one-quarter  of  its  weight  of  glycerol,  and  the  whole 
is  gradually  heated  until  the  reaction  commences, 
the  temperature  during  the  greater  part  of  the 
operation  remaining  at  195°  C.  The  vapours  first 
pass  through  a  condenser  so  regulated  that  the  un- 
condensed  vapours  issue  from  it  at  about70°C.  T; 
then  pass  to  a  second  condenser,  from  which   the 
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■i  robin  i»  '•>"<■'  t«-d.    -'"■  '>'''  r<'-"  """  i,r<x**ds  and 

-lyeerol  become*  rued  op  more  is  added,  until 

Irating  agent  La<  decomposed  nearlj    ton 

ireight  oi  glycerol.     Bj  this  method  2311 

glycerin  was  dehydrated  by  MO  kilos,  of 

dehydrating  agent  and  gave  ■  yieH  of  pure 

.i    the   theoretical 
W.  (i. 

ton  extracted .    F.  Etoe.   Chem.- 

118    13,  747. 

On  of  rose  obtained  in  0*016      yield  by  extraction 

itile  solvents  had  tl  ■  inatanrbi : 

-•l   at   20     C.,  «,„  =  +0-o°.   acid  value 

ester    value    2"9,    acetylation    value    317*5. 

Phenylethyl  alcohol  was  the  chief  constituent,  and 

Idition   geraniol,    citronellol,    nerol,    and    the 

alip]  quiterpene    alcohol,     farnesol,     were 

itified.       The     stearopten     contained     several 

nil    hvdrocarbona  with   melting  points  ranging 

C      G    V.  M. 

.,:../     copper.       Projective     colloid*,     Second 
ria  islandica  as  protective  colloid. 
/I'.     A.  Qutbier  and   E.  Saner.     Kolloid-Zeite., 
1919,  2S,  L46 

l  oi.mn.AL  solutions  of  copper  may  be  prepared  by 
ii  mg   an   ammoniacal   solution  of   copper   sit I- 
phate  with  hydrazine  hydrate  in  the  presence  of  a 
solution   of    the    aqueous   extract   of    Iceland 
The  wis  arc  fairly  stable,  but  iii  14  days' 
deposit  a  reversible  gel.     Sols  which  have  a  clear 
red  colour  both  by  reflected  and  transmitted  light 
,!,[..  ersible    gels,    whilst    those    which    arc 

turbid  by  reflected  light  deposit  irreversible  gels. 
■olid  colloid  is  obtained  by  adding  J — J  volume 
Jcohol,  filtering  under  pressure  and  drying  in  a 
vacuum  over  sulphuric  acid.  The  limit  of  reversi- 
bility in  the  solid  product  is  readied  with  13'43% 
of  copper.    (See  also  J.  Chem.  Soe.,  Jan.,  1920.) 

—J.  F.  S. 

tnzoic  acids.    Bigelow.    See  III. 

ltd  mercury.    Gutbier  and  Weise.    See  XI. 

Patents. 

i  •  ■;  Manufacture  of  salts  or  compounds  of 

and  of  its  higher  homologucs.  J.  Y.  Johnson, 
London.  From  Verein.  Chem.  AYerke  A.-G.. 
C'barlottenburg,  Germanv.  Eng.  Pat.  8031, 
80.8.14. 

(  HOUMI,  or  a  higher  homologue,  is  combined  with 
Suitable  acids,  other  than  hydrochloric,  hydro- 
bromic,  nitric,  bydriodic,  chloroplatinic,  or  sul- 
phuric acids.  The  aqueous  solutions  of  the  result- 
ing compounds,   whilst  having  the  same  effect  on 

i  ells  as  choline  solutions  when  injected  into  the 
blood,  arc  more  certain  in  action  owing  to  their 
greater  stability  and  the  consequent  non-formation 

poisonous  decomposition  products.  Suitable 
re,  for  instance,  boric,  salicylic,  o-,  m-,  or 
I  -iodobenzoic,  p-aminophenylarsonic,  4-amino-3- 
lodophenyiarsonic,  and  formic  acids,  and  the  com- 
Ita  ure  produced  by  dissolving  either  an 
equivalent  proportion  or  an  excess  of  the  acid  in 
.in  aqueous  or  alcoholic  solution  of  choline,  or  a 
higher  homologue. — G.  F.  M. 

| ;  Manufacture  of . 

E.  C  I!  Mirks.  London.  From  N.  Xagai, 
Tokyo,    Japan.       Eng.     Pat.    118,298,    13.7.17. 

I    l'M-.i   17.) 

DiAonrTLFBOTOi  mi  i  in  ic  aldehyde,  produced  by  the 

interaction  of  protocatechuic  aldehyde  and  acetyl 
'  hloride  or  acetic  anhydride,  is  condensed  with 
nitromethane  by  the  action  of  a  solution  of  a  weak 
alkali,  such  as  an  alkali  .  irbonato  or  bicarbonate, 
pyndiie  :    normal    temperature,    on    equi- 

niolecular  proportions  of  the  two  substances.     The 


.  oudonsation  product .  diacetoxvphcnvlnitroethanoli 
(  11,0)0). CM  Clliulll.ClLMV,  which  separates 
in  crystalline  form,  i>  filtered  off,  washed  free  from 
unchanged  protocatechuic  aldehyde  with  other  and 

treated  with  acetic  acid  and  zinc  dust  in  presence 
of  a  86  ,  formaldehyde  solution  containing  one 
molecular  equivalent  ol  formaldehyde,  whereby 
simultaneous  reduction  and  methylation  take  place 
with  the  production  ol  diacetoiy-phenyl-methyl- 
aminoethanol, 

(OH,.CO.O)1O.H,.CH(OH).OH,.NH.OB 

The  zinc  is  precipitated  from  the  reaction  mixi 
as  sulphide  and  to  the  filtered  solution  the  requisite 
amount  of   hydrochloric    acid    is    added    to   effect 
hydrolysis  and  combine  with  the  liberated  base.    On 

evaporation  at  a  low  temperature  in  a  vacuum 
civ  st  a  Is  of  di  hydroxy  |  ilicnylmeth.vla  in  inoot  ha  nol 
hydrochloride  (adrenaline  hydrochloride)  are 
obtained.— G.  F.  M. 

P-Ualogen-rtliijlamiiuitn znzoic  esters;    Vat  ufaei 

of .     SOC.  Chim.  des  I'sines  du  Uhoiio.   Pans. 

Eng.   Pat.   138,553,  30.5.19.     (Appl.   13.761/19.) 

Int.  Conv.,  20.6.18. 
/3-Halogen-f.thyi.-;i-aminoiiknzoic  esters  of  the 
general  formula,  XCIC.CH  ,.NH.C6H,C02R,  where 
X  is  a  halogen,  are  obtained  by  treating  the  corre- 
sponding hydroxyethyl  compounds  with  halogen- 
ating  reagents,  such  as  phosphorus  or  sulphur 
halides,  thionyl  chloride  or  bromide,  etc.  For 
example,  ethyl  /3-hydroxyethyl-p-aminobenzoate  is 
treated  with  an  equal  weight  of  phosphorus  penta- 
chloride  in  presence  of  dry  benzene,  the  reaction  is 
completed  by  heating  on  a  water-bath,  and,  after 
evaporating  off  the  benzene  and  phosphorus  oxy- 
chloride,  the  residual  ehloro-ester  is  purified  by  dis- 
tillation under  reduced  pressure.  It  is  a  crystalline 
substance,  m.pt.  69°  C,  and  boiling  at  183°  C.  at 
3  mm.  pressure.  Alternatively  thionyl  chloride 
might  be  used  to  produce  the  same  compound  with 
dimethylaniline  as  a  diluent. — G.  F.  M. 

fi-AU;  i/la  in  inort  /i  ijl  a  m  inobenzoic  alkyl  esters:  Mam  <- 
fin  tare  of — — .  Soe.  Chim.  des  Usines  du  Rhone. 
Paris.  Eng.  Pat.  128,554,  30.5.19.  (Appl. 
13,762,19.)  Int.  Conv.,  20.6.18. 
/3-Ai.kyi.\minoethyi.-;i-aminobenzoic  acid  esters  are 
obtained  by  heating  for  several  hours  in  a  closed 
vessel  at  a  temperature  of  about  100°  C.  a  mixture 
of  an  alkylamine  and  a  /3-halogenethyl-p-amino- 
benzoio  ester  (see  preceding  abstract).  Thus 
diethvlamine  and  ethyl  /J-chloroethyl-p-aminoben- 
zoate  give  ethvl  /J-diethylaminoethylaminobenzoate. 
an  oily  liquid  which  yields  a  monohydrochlond. 
when  evaporated  to  dryness  with  the  requisite 
quantity  of  dilute  hydrochloric  acid.  On  recrystal- 
lising  from  alcohol  white  needles  are  obtained,  melt- 
ing at  156°  C.—G.  F.  M. 

Substituted   benzoic   add    esters:    Manufacture   of 

new  Soe.   Chim.   des    (Jsines  du  Rhone. 

Paris.  Eng.  Pat.  128,912,  7.6.19.  (Appl. 
14,550/19.)  Int.  Conv.,  26.6.18. 
Di-/?-HAi.ooENETnvi.-;/-AMiNOttKNZoii'  acid  esters  of 
the  general  formula,  (X.CS,.CH,),N.C.H4.CO,R 
are  obtained  from  the  corresponding  di-/3-hydroxy 
compounds,  by  treating  them  with  halogenating 
agents  such  as  phosphorus  or  sulphur  chlorides, 
thionyl  chloride,  etc.,  using  tertiary  amines  etc.  as 
diluents  as  described  in  Kng.  Pat.  12*,.>->3  (pre- 
ceding) Ethyl  jf*-dichloroethyl-p-aininobenzoate 
prepared  in  this  way  melts  at  53°  C.  and  boils  at 
216°  C.  under  .1  mm.  pressure  with  slight  decom- 
position These  dichloro-esters  may  be  converted 
into  dialkvlammo  esters  of  the  general  formula 
(H  N.CH  (  II  i  S'.C  H.mUC,  where  11  is  a  hydro- 
gen atom  or  an  alky!  group,  and  R  an  alkyl  group, 
by  treating  with  an  alkylamine  as  previously 
dea  ribed  (toe.  et*.).     The  dialkylamino  esters 
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neutral  dihydrochlorides  which  can  be  crystallised 
from  alcohol. — G.  F.  M. 

Acetone  and  carbonic  acid;  Manufacture  of  . 

Soc.  Anon,  des  Acieries  and  Forges  de  Firminv, 
Firminy,  France.  Eng.  Pat,  134,144,  18.2.19. 
(Appl.  4019/19).    Int.  Conv.,  16.11.18. 

Acetic  acid  of  90 — 100%  strength  is  decomposed  by 
the  aid  of  a  catalyst  of  manganese  peroxide,  either 
prepared  by  precipitation,  or  preferably  natural 
pyrolusite,  crushed  and  screened  to  pieces,  of  a 
diameter  of  5 — 7  mm.  Catalysis  occurs  without 
appreciable  subsidiary  reaction  between  wide  limits 
of  temperature,  for  instance  from  350°  to  450°  C. 
The  catalyst  is  packed  in  a  cylinder  and  heated 
either  externally,  or  preferably  by  mixing  with 
1 — lj  volumes  of  crushed  coke  of  similar  dimensions 
and  passing  an  electric  current  through  the  mixture 
by  means  of  two  iron  or  aluminium  electrodes. 
Aoetone  is  recovered  from  the  product  of  catalysis 
by  means  of  condensers  and  finally  by  scrubbing  the 
uncondensed  gas  in  water  sprinkling  towers,  and 
the  washed  carbon  dioxide  is  suitably  stored  for 
use.  The  spent  catalyst  can  be  revivified  by  merely 
heating  in  a  current  of  air. — G.  F.  M. 

Dental  cements.     J.  V.  G.  Andresen,  Copenhagen. 
Eng.  Pat.  134,757,  9.4.19.     (Appl.  9048/19.) 

A  dental  cement  is  prepared  by  working  up  a  mix- 
ture of  45  parts  of  zinc  oxide  and  15  parts  of  burnt   | 
alum  into  a  paste  with  22j  parts  of  water,  or,  to 
increase    the    local     anaesthetic     property    of     the    ! 
cement,  with  15  parts  of  oil  of  cloves,  eugenol,  or  a 
concentrated     solution     of     zinc     sulphate,     zinc   ( 
chloride,  copper  sulphate,  phosphoric  acid,  or  mix- 
tures of  the  same,  or  with  the  product  obtained  by 
heating    15    parts    of    eugenol    with    2    parts    of 
formaldehyde  at  120°  C—  L.  A.  C. 

M oleic  acid;  Preparation  of  .     J.   M.  Weiss, 

New  York,  and  C.  R.  Downs,  Cliffside,  N.J-., 
Assignors  to  The  Barrett  Co.  U.S.  Pat.  1,318.632, 
14.10.19.     Appl.,  27.5.18. 

A  mixture  of  benzene  and  quinone  in  the  vapour 
phase  is  oxidised  by  treatment  under  pressure  with  i 
a  gas  containing  oxygen  at  a  temperature  of  300° — 
700°  C.  in  the  presence  of  vanadium  oxide  as  a 
catalyst.  The  nialeic  acid  produced  is  separated 
and  the  residual  benzene  and  quinone  are  again 
subjected  to  the  same  process. — G.  F.  M. 

Acetylsalicylic    acid;    Purification    of    .      H. 

Hibbert,  Mount  Vernon,  N.Y.,  Assignor  to  The 
Commercial  Research  Co.  U.S.  Pat.  1,321,307, 
11.11.19.     Appl.,  8.4.16.     Renewed  11.5.18. 

Crude   acetylsalicylic  acid   is   dissolved    in    a    hot 
dichlorinated     hydrocarbon,      e.g.,     ethylene     di- 
chloride,  or  the  mixture  obtained  by  chlorinating  oil 
gas.     Acetylsalicylic     acid     crystallises     from     the    I 
solution  on  cooling. — L.  A.  C. 

Glycerin  substitute.  [Ester  salts  of  phthalic  acid.] 
O.  Rbssler,  Dresden.  Ger.  Pat.  313,059,  23.8.17. 
Ester  salts  of  phthalic  acid  soluble  in  water  are 
used  as  glycerin  substitutes.  One  carboxyl  group 
of  the  phthalic  acid  is  esterified  with  a  monohydric 
alcohol  and  the  other  group  is  combined  with  a 
metallic  base,  such  as  sodium,  to  form  a  salt  soluble 
in  water.  The  ester  salts  are  used  in  moderatelv 
dilute  solution. — J.  F.  B. 

Gholie   acid;   Manufacture    of   an   acyl    derivative 

of .     J.  D.  Riedel  A. -G..  Berlin-Britz.     Ger. 

Pat.  313,413,  1.4.14. 

Acetylsalicylic   acid    chloride   reacts   with  cholic   ' 
acid  in  the  presence  of  a  compound  capable  of  com- 
bining  with   hydrochloric  acid,    e.g.,    pyridine,    to 
form  a  white  crystalline  powder,  m.pt.  i20°  C.  in- 
soluble   in    water,    and    soluble    in    alcohol.      The 


product  is  tasteless  and  has  no  action  on  the  diges- 
tion, but  passes  unchanged  into  the  intestines, 
where  it  is  dissolved  and  combines  the  cholagogic 
action  of  cholic  acid  with  the  antineuralgic  pro- 
perties of  salicylic  acid. — L.  A.  C. 

Ethylidene    esters;   Production    of   .       Chem. 

Fabr.  Griesheim-Elektron,  Frankfort.    Ger.  Pat. 
313,696,  11.11.15. 

Organic  vinyl  esters  are  treated  with  organic  or 
inorganic  acids  so  as  to  couple  one  molecule  of  acid 
to  the  ester,  e.g..  equimolecular  proportions  of  the 
components,  with  or  without  catalysts,  are  heated 
together  under  pressure  until  combination  is  com- 
plete ;  one  vinyl  ester  or  a  mixture  of  several  may 
be  used.  Vinyl  acetate  boiled  with  acetic  acid  and 
a  little  strong  sulphuric  acid  gives  ethylidene 
acetate.  Vinyl  benzoate  and  dry  hydrogen  chloride 
give  chloroethyl  benzoate.  Vinyl  acetate  and 
benzoic  acid  give  ethylidene  acetobenzoat-c 
CH3CH.(C02CH3KCO,C0H,).  Vinyl  acetate  and 
hydrogen  chloride  give  chloroethvl  acetate 
CHj.CO/CHCl-CH,.  The  products  are  generally 
excellent  solvents  for  artificial  and  natural  resins, 
nitro-  and  acetyl-celluloses,  and  can  be  used  for  the 
preparation  of  lacquers,  films,  impregnating  pre- 
parations, etc. — H.  J.  H. 

Organic  substances  ordinarily  insoluble  in  water; 

Process  of  preparing  aqueous  solutions  of  . 

E.     Kolshorn,     Munich.       Ger.     Pat.     313,726, 
13.12.16. 

Aqueous  solutions  of  esters  of  carbamic  acids  are 
used  to  render  certain  organic  compounds  soluble 
in  water  without  chemical  change.  Among  the 
compounds  which  may  be  dissolved  in  this  way  by 
means  of  urethane  are  alcohols  (amyl  alcohol, 
benzyl  alcohol,  geraniol);  bases  (aniline,  phenyl- 
hydrazine,  quinoline,  isoquinoline) ;  alkaloids 
(quinine,  morphine);  drugs  of  various  composition 
(paraldehyde,  sulphonal,  antipyrine,  thymol, 
phenacetin,  camphor) ;  essential  oils,  and  colouring 
matters.  Ethylurethane,  and  higher  and  lower 
esters  of  carbamic  acid,  e.g.,  the  methyl,  propyl, 
isoamyl,  allyl,  and  glyceryl  esters,  behave  in  the 
same  way.  The  solutions  prepared  with  such  esters 
are  stable  and  can  be  sterilised.  By  evaporating 
the  solutions  solid  preparations  are  obtained  con- 
sisting of  a  mixture  of  the  solvent  and  dissolved 
substance,  which  on  the  addition  of  water  are 
readily  dissolved  again. — C.  A.  M. 

Organic  compounds;  Manufacture  of  heterocyclic 

.     M.   Wiernik,    Berlin-Schoneberg,   G.    and 

O.  I.  Griittner,  Charlottenburg.  Ger.  Pat. 
313,876,  4.7.15. 
A  dihalogenpentane  or  a  similar  hydrocarbon 
derivative  containing  two  reactive  halogen  atoms 
and  an  arsenic  halide  or  an  organo-arsenic  halide 
are  treated  with  sodium  or  magnesium  in  the 
presence  of  an  indiffereut  solvent.  A  compound  of 
any  other  metal  or  metalloid,  with  the  exception  of 
silicon  and  mercury,  may  be  used  in  place  of  that 
of  arsenic.  The  products  are  decomposed  by 
halogens  with  the  formation  of  the  original 
dihalogenhydrocarbons.  Examples :  Cyclopenthyl- 
enephenyl  arsine,  a  colourless  oil,  sp.  gr.  T2420, 
b.  pt.  (20  mm.)  153°— 154°  C,  is  prepared  by  the 
action  of  sodium  or  magnesium  on  a  mixture  of 
1.5-dibromopeutane  and  phenyldichloroarsine. 
Cvclotetramethvlenephenvlphosphine,  a  colourless 
oil,  sp.  gr.  1-0502,  b.  pt.  (16-18  mm.)  131°— 134°  C, 
is  prepared  from  phosphorus  phenylchloride  and 
the  magnesium  derivative  of  1.4-dibromobutane 
A  number  of  other  examples  are  given. — L.  A.  C. 

p-Phenctol-urca ;    Manufacture    of    .      J.    D. 

RiedelA.-G.,   Berlin-Britz.      Ger.   Pat.   313,965, 

22.3.17. 
Phexetidixe  hydrochloride  is  added  to  an  aqueous 
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ition  of  mi  alkali  cyanide  containing  an  alkal 
lising    agent    -m  ti    a^    sodium    bj  poi  hlorite   or 
per,  x,,|.'     p-Ph<  netol-un  a  -•  parates  imme- 
l  yield  and  puritj       I..  A.  C. 

Manufacture  of .    B.  Rioard,  Melk, 

I'.S.  P  122,1     i.    19  11.19.     Appl., 

1.17. 

p         .      :    ol  1917;  this  J.,  1919,  858  i. 

hyde.    U.S.  Pat.  1,321,969     3«i   [II. 
anilieaeid.    l>.  Pat.  1,323,1  HI. 

m  catalysis.     Ger.  Pat.  313,192. 

\11 

I  ilose     I  L84,265.    - 

\\  ill 

Eng.  Pat.  134,710.    Set  XXIII. 

XXI.- PHOTOGRAPHIC  MATERIALS  AND 

PROCESSES. 

.   [liijht]  filters;  Experiments  in 

.<,  of in  spectro-photometric  ri  searches. 

I      Dependence    of    gradation    on     wave-length 
with  gelatino-bromidi   of  silver.    A.  Hnatek.    Z. 
!•  116,  IS,  27]     238. 

Boju    ..i  Ibe  filters  ia  paper 

abstract)  were  used  for  determining 

relation  between  the  wave-length  of  the  light, 

.'nidi   a  plate  is  cxp  i    llic   gradation  of 

the  resulting  image.    Exposures  were  impressed  by 

ibes-photometer  (Eberberd's  modifica- 

'   revolving   plate-holder,  which  was  iirst 

refuily    calibrated    by    the    aid    of    a    series    of 

uniformly  exposed  and  developed  plates  of  various 

which  wore  found  to  be  free  from  seal 

and  without  selective  spectral  absorption. 

obtain  similar  effective  exposures   with 

losure-time  for  different  colour-niters 

I    different  plal  was  mail-   of   the  same 

ea  of  neutral  densities  to  modify  the  intensity 

of  the  light  in  the  gradation  experiments.    This  use 

of  an  intensity  scale  permitted  the  employment  of 

the  •  ti  S=a+om+cm*,  in   which  S  is   the 

;  an  image  produced  by  a  light-intensity  /, 

1  a,  b,  and  c  are  constants  which 

r mined  experimentally  for  each   plate. 

datkra,  <.,  i-.  then  dS  dm=6+2w»;  in  the  case 

of  certain   pi  itos.   such  as  Seed  plates  with  a  very 

hmg    straight-line     portion    of     the    sensitiveness- 

5     a     bin   and  G  =  b,   i.e.,  is  independent  of 

- i t y  of  the  light.     The  nave-lengths  of  the 

colour  Biters  were  taken  as  the  "effective''   wave- 

lengths,  i.e.,  in  each  case  the  wave-length  indicated 

l>v   the  mau-oentre  of  the   area  included  between 

horizontal   axis  and   the  spectrum  curve  of  the 

miliar   light-filter    and    plate;   effective    wave- 

ermined    for   the    Klko    plate   as 

ting    ordinary    plates,  and    for  the  colour 

I'l  'resenting   orthochromatic    plates.      A 

number  of  tables  are  given  of  the  results  with  five 

hr.uidi    of   ordinary    plates    and    three    brands    of 

live    plates    (not   panchromatic).      The 

t. Iters  were  selected  in  each  case  to  cover  the  range 

raj  sensitiveness  of  the  plate.       The  curves 

obtained  bj  plotting^radation  against  wave-length 

■01   in  all  oaaoa  an  S-fonnation.  rising  from  short 

wavolfingtha  up  to  a  m  iximum,  for  ordinary  plates 

in   abooi    •     IfiOO/i  .   fallin;  minimum,   and 

then   ri-ing   again    to  about    4900/ip;    the  chromatic 
nion  both  as  to  the  position 
of  the  maximum  and  its  height. — B.  V.  S. 

Patbwt. 

iraphie]     picture;    Process    and 
apparatus  for  n  "/  a .    J.H.Chris- 

Denmark.     G<  r.   Pat.   313,836, 
M  :  16.     Int.  Conv  .  18.8.17. 
In   a  colour  process  in  which  three  colour  records 


are  taken  on  one  double-coated  film  and  one  aingle- 
coatad  film,  bhe  two  films  after  oomplation  ol  the 

partial    colour    pictures    being    lemonu-d    together, 
e.g.,    with    glycerin,    to    form    the   complete    picture, 

one  or  both  of  the  coated  filma  is  stretched  in  a 

special  holder  in  which  it  remains  until  the  various 

•  -  and  the  cementing  are  completed,    Where 

two  such  frames  are  D  nation  is  secured  by 

an    arrangement    of    pins    and    sockets,    and    one   (or 

both)  of  th<'  fram  ivided  with  a  apring  edge 

under    she    film,    in    orilcr    to    assist    in    obtaining 
perfect  contact  of  the  two  films.-  B.  V.  8. 

XXII.    EXPLOSIVES;   MATCHES. 

yitiocellulose.     Oddo.     Sec  V. 


XXIII.    ANALYSIS. 

raturi  ■  Methods  of  determining .    Their 

application    and    reliability.      K.    Scheel.      Z. 
angew.  Chem.,  1919,  32,  347—349. 
A  DESCRIPTION  of  various  mercury,  alcohol,  toluene, 

and  pentane  thermometers,  therino  run  |>!  resist- 
ance pyrometers,  radiation  pyrometers,  and  - 
cones.  For  standardising  thermometers,  especially 
mercury  thermometers,  the  following  fixed  points 
are  given: — Melting  points:  Mercury,  -38'89°; 
ice,  0°;  tin,  23185°;  cadmium,  320'9°;  zinc,  419'4°; 
antimony,  630°;  silver,  960-5°;  gold,  1063°;  copper, 
1083°;  palladium,  1157°j  platinum.  1764°  C.  The 
transition  point  of  crystallised  sodium  sulphate  is 
32-38°  C.  Boiling  points:  Oxygen,  -1830°  C.+ 
nnli'oS  (p-760)- 0-000007  (p-760)2;  carbon  dioxide, 
78-6°  ('.  •  0-01696(j>  -  760)  -  0-0000 1  l(p  -  760)2; 
naphthalene,  217-96°  C.  +  0-058(p-760);  benzo- 
pheaone,  305-9°  C.  +  0-063(p-760) ;  sulphur,  444-55' 
C.  +  0'0908(p - 760)  -0000047(p-760)2.  p  is  the 
barometric  pressure. — W.  P.  8. 

Filiation;    Method   for    rapid    [laboratory]    . 

J.  D.  van  Leeuwen.     Chem.  Weokblad,  1919,  16, 
1424—1425. 

The  author  has  obtained  satisfactory  results  with 
the  method  proposed  by  Noyes  (Int.  Sugar  J., 
May,  1919),  in  which,  by  tearing  off  a  corner  from 
one  or  two  thicknesses  of  the  folded  filter  paper,  an 
unbroken  stream  of  liquid  is  obtained  in  the  stem 
of  the  funnel,  filtration  being  thereby  accelerated. 

— W.  J.  w. 


for  reduction 

Bui.   Soc.  Chim. 


Charcoal  sticks:  Preparation  of 
tests.  N.  0.  Alexandrescu. 
Romania,  1919,  I,  11-12. 

Small  wood  sticks,  as  used  for  making  matches, 
are  boiled  for  two  minutes  with  a  2"5%  solution  of 
ammonium  phosphate  and  then  dried  at  a  tempera- 
ture not  exceeding  60°C,  and  stored  in  a  stoppered 
bottle.  To  carry  out  the  ordinary  qualitative 
'  charcoal  test,  half  of  a  stick  is  burnt,  and  then 
'  the  test  in  carried  out  in  the  usual  manner  on  the 
substance  previously  mixed  with  sodium  carbonate. 

— W.  G. 

Gas  analysis  M.  Biirgerhauaen.  Cbein.- 

Zeit.,  1919,  43,  731. 
In  th"  compact  apparatus  described  the  absorption 
vessels  are  so  constructed  that  the  gas,  on  entering 

the  vessel,  bubbles  through  the  solution;  a  three- 
way  bap  allows  the  return  of  t  > « -  -  gas  to  the 
measuring  burette.  "  Dead  space"  in  the  connect- 
ing capillary  tubes  ja  reduced  to  a  minimum.  The 
wires  of  the  combustion  pipette  are  fitted  through 
a  tiiluilure  at  the  top  of  the  pipette. —  W.   P     8 

Eleetrometric     analysis     with      potassium     ferro- 
nide.     10.  Midler.     Z.  angew    Chem.,  1919,  32, 
861—852. 

The      eleetrometric      titration      of      metals      with 
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potassium  ferrocyanide  solution  fails  in  many  cases 
owing  to  the  fact  that  the  precipitates  produced 
are  not  of  constant  composition.  The  method, 
however,  is  trustworthy  for  the  determination  of 
lead  or  zinc;  in  the  case  of  zinc,  the  method  is  more 
reliable  than  is  the  ordinary  method  of  titration, 
using  uranium  nitrate  as  an  external  indicator, 
since  small  quantities  of  cadmium  do  not  interfere. 

— W.  P.  S. 

Iron;    Iodometric    estimation     of    .      I.     M. 

Kolthoff.     Pharm.    Weekblad,    1919,    56,    1565^- 
1568. 

The  estimation  of  ferrous  iron  by  means  of  iodine 
and  a  pyrophosphate  gives  low  results  owing  to 
oxidation  of  the  iodine  by  dissolved  oxygen. 
Removal  of  the  oxygen  by  means  of  sulphuric  acid 
and  sodium  bicarbonate  reduces  the  error.  A  more 
convenient  method  consists  in  adding  potassium 
bromate  and  phosphoric  acid  to  the  acidified  iron 
solution,  allowing  to  stand,  and  then  adding 
potassium  iodide  and  a  few  drops  of  molybdate 
solution,  the  iodine  being  finally  titrated  back  with 
thiosulphate.     (See  also  this  J.,  1919,  444  a.) 

— W.  J.  W. 

Iron,  aluminium,  chromium,  glucinum,  titanium, 
and  zirconium ;  Separation  of  — — ■  by  means  of 
sodium  carbonate.  P.  AVenger  and  J.  Wuhr- 
maiin.     Ann.  Chim.  Analyt.,  1919,  1,  337—339. 

"Wunder  and  Wenger  have  shown  (this  J.,  1912, 
664)  that  fusion  with  sodium  carbonate  affords  a 
means  of  separating  iron  and  glucinum  oxides  from 
aluminium  and  chromium,  the  two  latter  forming 
compounds  which  are  soluble  in  water,  and  the 
authors  now  extend  the  method  to  the  analysis  of 
similar  mixtures  also  containing  titanium  or  zir- 
conium oxides.  Titanium  oxide,  however,  inter- 
feres with  the  separation  of  iron  from  zirconium, 
and  the  latter  renders  impossible  the  separation  of 
iron  and  titanium  oxides.  In  the  absence  of 
titanium,  iron  and  zirconium  oxides,  obtained  as 
an  insoluble  precipitate  after  fusion  as  described 
with  sodium  carbonate  may  be  separated  from  each 
other  by  taking  advantage  of  the  insolubility  of  zir- 
conium oxide  in  hydrochloric  acid  (1:1).  If  zir- 
conium is  absent,  iron  and  titanium  oxides,  even  in 
the  presence  of  glucinum  oxide,  may  be  separated 
by  one  of  the  known  methods. — W.  P.  S. 

Zirconium;   Estimation  of  by   the.  phosphate 

method.     G.  E.  F.  Lundell  and  H.  B.  Knowles. 
J.  Amer.  Chem.  Soc,  1919,  41,  1801—1808. 

Zirconium  can  be  quantitatively  precipitated  as 
secondary  zirconium  phosphate  in  cold  or  tepid  solu- 
tions containing  2 — 20%  by  weight  of  sulphuric 
acid,  provided  that  a  10 — lOO^fold  excess  of  the 
precipitant,  di-ammonium  phosphate,  is  used. 
Hydrolysis,  which  occurs  when  the  phospha.te  pre- 
cipitate is  washed  with  water,  can  be  almost  entirely 
avoided  by  the  use  of  a  cold  5%  ammonium  nitrate 
solution  for  washing.  Zirconium  pyrophosphate, 
for  which  the  factor  (ZrO,)  is  0-4632,  is  obtained  on 
ignition  of  secondary  zirconium  phosphate  which 
has  been  washed  with  ammonium  nitrate  solution. 
No  definite  composition  can  be  assigned  to  the  com- 
pound resulting  when  secondary  zirconium  phos- 
phate, which  has  been  washed  with  water,  is 
ignited.  Zirconium  can  be  quantitatively  separated 
as  phosphate  in  a  20%  sulphuric  acid  solution  from 
iron,  aluminium,  chromium,  cerium,  and  thorium. 
The  separation  from  titanium  can  also  be  effected 
provided  that  hydrogen  peroxide  is  present. 

—J.  F.  S. 

Complex  internal  salts  in  quantitative  analysis.  I. 
I.  Bellueci  and  A.  Chiucini.  Gazz.  Chim.  Ital., 
1919,  49,  ii.,  187—216. 

The  work  published  on  the  analytical  applications 


of     o-nitroso-/3-naphthol     and    cupferron    (nitroso- 

phenylhydroxylamine-ammonium)     is     summarised 

and  criticised,  and  the  cases    indicated    in    which 

i    these  reagents  may  be  used  for  the  separation  and 

!    estimation  of  metals.     For  the  separation  of  copper 

I    neither  of  the  reagents  offers  any  real  advantages 

over   known   methods,    except  in    the  case  of   the 

separation  of  copper  from  arsenic,   and  especially 

from    antimony,    by    means    of    nitroso-/3-naphthoI. 

Cupferron  is  preferable  to  nitrosonaphthol  for  the 

separation   of   iron,    the   permissible   limit  of   free 

mineral  acid  in  the  solution  being  higher  and  the 

precipitate  less  voluminous.     Nitrosonaphthol  is  of 

value  chiefly  as  a  precipitant  for  cobalt,    and  in 

lesser    degree    for    palladium.      Cupferron    is    a 

valuable  precipitant  for  iron  and  also  for  titanium, 

zirconium,    and   vanadium.      (See   J.    Chem.    Soc, 

I    Jan.,  1920.)— T.  H.  P. 

Molybdenum   and   tungsten;   Colour  reactions   of 

.     //.    G.    A.    Barbjeri.      Atti    R.    Accad. 

Lincei,  1919,  28,  i.,  390—392.    (See  this  J.,  1919, 
881  a.) 

;    If  the  acetic  acid  of  Braun's  reagent  is  replaced  by 

i    hydrochloric     or     sulphuric     acid     (see     Pechard, 

Comptes    rendus,    1894,    118,    804),    the    compound 

NH4SCN,(NH4)20,4MoOa,5H20,   is  always  formed, 

no  matter  whether  ammonium  permolybdate  or  the 

tri-  or  tetra-  or  normal  molybdate  is  used  with  the 

:    ammonium     thiocyanate.       From     potassium     tri- 

molybdate  and  thiocyanate  in  presence    of    acetic 

!    acid,     the     corresponding     potassium     compound, 

,   KSCN,K.O,4Mo03.5H20  is   formed.     (See   also  J. 

|   Chem.  So"c,  Jan.,  1920.)— T.  H.  P. 

I    Sodium,  thiosulphate ;  Titration  of  solutions  of . 

I.    M.    Kolthoff.       Pharm.    Weekblad,    1919,    56, 
644—657. 
The   purification   and   application  of  various  sub- 
stances for  the  titration  of  thiosulphate  solutions 
are  described,  and  their  relative  merits  discussed. 
A  method  for  the  detection  and  estimation  of  small 
quantities    of    free    chromic    acid    or    potassium 
]    chromate  in  potassium  bichromate  is  based  on  the 
|    fact  that  the  conductivity  of  a  bichromate  solution 
i    containing  chromic  acid  decreases  slightly  on  the 
addition  of  standard  alkali  until  the  free  acid  has 
I    been    neutralised.      After   this    point    the    conduc- 
tivity increases  rapidly  on  the  further  addition  of 
alkali.     A   similar  discontinuity   in   the   curve   is 
obtained  when  acid  is  added  to  a  bichromate  solu- 
tion  containing  chromate.      Pure   bichromate   for 
analytical  purposes  should  be  fused  in  an  electric 
furnace     before    use.      All     the    other    substances 
examined — iodine,   crystallised  oxalic  acid,   cyano- 
gen iodide,  potassium  iodate  and  bromate  are  easily 
purified  and  are  equally  suitable  for  the  estimation 
'    of  thiosulphate,  the  error  in  the  titration  being  in 
i    each    case   less    than   0'1%.      The   greatest   error, 
0'07 %,  was  observed  in  titrating  with  bichromate. 

— W.  S.  M. 

1  Cerium;  Detection  of  — — ■  F.  Feigl.  Oesterr. 
Chem.-Zeit.,  1919,  22,  124—126.  Chem.  Zentr., 
1919,  90,  IV.  592. 

Cekivm  oxide,  moistened  with  an  acetic  acid  solu- 
tion of  benzidine  gives  a  bright  blue  coloration. 
Other  cerous  and  eerie  compounds  give  the  reaction, 
with  the  exception  of  cerous  fluoride,  cerous  car- 
bonate, and  cerium  bisulphate.  The  most  sensitive 
reaction  is  obtained  by  rendering  the  solution  alka- 
line, boiling,  filtering  a  portion,  and  sprinkling  the 
filter  with  the  benzidine  solution ;  0*02  mgrm.  of 
cerium  in  a  litre  can  be  recognised  in  this  manner. 
The  other  metals  of  the  ammonium  sulphide  group 
of  the  rare  earths,  except  thallium,  do  not  give  the 
reaction,  which  depends  upon  oxidation  by  means 
of  an  oxygen-carrier,  and  all  other  oxidising  agents, 
especially  manganese,  cobalt,  thallium,  and 
chromium  must  be  absent.     Feeblv  acid  iron  solu- 
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.  ive.  the  reaction;  alkaline  solutions  do 
Sii  i  ferno  hydroxide  carries  down  eonsidcr- 
mounta  of  cerium,  tlu>  latter  ia  beet   pi 

.  Baoi  ide  in  the  pr<  iron  ami  oon 

I  into  hydroxide.    J.  11.  .1 . 

i  otorimttrie    determination      of     small 
quantities  of  Mtlller.     Chem.-Zeit.,   I'M!', 

43,  73!>—  7  in. 

in k  red  coloration  obtained  when  a  dilute  (e.g., 

l r .i ii i ii in  salt  solution  is  treated  with  sodium 

ition   may   Ik'   utilised   lor   the  colori- 

tnc  determination  ol   the  metal,  the  coloration 

impared  with  that  given  by  a  known  amount 

ot  uranium  under  similar  conditions.    Free  mineral 
acids  ami  acetic  and  must  not  be  present;  if  the 

solution  i,.iii.iin-  in.-  mineral  arid,  sodium  acetate 

should  ho  added  and  tho  acetic  and  than  expelled 

•  ration.     Further,   iron  salts,  alcohol,  and 

interfere   with   the   reaction,   but    neutral 

alkali  salts  appear  to  be  » ithout  effect. — W.  P.  8. 

//  .drocyanic  and;  Detection  of  in  a  case  of 

aim/.  It.i  post-mortem  transformation  into 
thioeyanie  acid.  L.  Chelle.  Comptes  rend., 
1919,    169.   852—854.       (See   also   this   J.,    1919, 

v.  rxx)A.) 

Is  tho  case  oi  a  dog  poisoned  by  potassium  cyanide, 
hydrocyanic  arid  as  such  but  no  thioeyanie  acid  was 
found  in  the  brain,  limns,  and  blood  two  hours  after 
•  ii  Bight  days  after  death  thioeyanie  acid  but 
no  hydrocyanic  acid  was  found.     Further,  in  the 

•  of  the  brains  and  lungs  the  amount  of  thio- 
•  ranii  ai  id  found  was  far  more  than  equivalent  to 
the  amount  of  hydrocyanic  acid  found  in  these 
organs  two  hours  after  death.     To  ensure  estima- 

D  of  all  the  toxic  principle  it  is  desirable  to  wait 
for  a  few  days  alter  death  until  putrefaction  and 
sequent   cytolysia  has  set  in  before  performing 
the  analysis. — W.  G. 

■dene,   ethylene,  and  benzene.     Treadwell  and 
lauber.    See  II  a. 

■ind  till:.     Waentig.    .See  V. 
'  pulp  in  paper.     See  V. 
Ferrocyaniile.i.     Kelley  and  Bohn.     Sec  VII. 
■xides.     Andersen.     See  VII. 
nine.     Baughman  and  Skinner.     See  VII. 
ibdcnum  in  inm  and  steel.     Malowan.     .See  X 
it  value.     Griin.     .See  XII. 
I. 'ad  i  Inornate.     Grbger.     See  XIII. 
1  ttiamirine  Idue.     Kalshoven.     .See  XVII. 

Vautior.     See  XVIII. 
Ktltyl  and  methyl  alcohols.    Punnwitz.   .See  XVIII. 
Milk  analysis.     Langkammerer.     .See  XIXa. 

'  irafer  in  milk.     Goldan,  jun.     .See  XIXa. 

•  hi    in    Gerber's    butyrometer.       Reiss    and 
D  •        norst.    See  XIXa. 

Vandam.    See  XIX  i. 

Weiss.     See  XX. 

Ganassini.     See  XX. 
aldehyde.     Rossi.     See  XX. 
Patents. 
•  i  n  pi  rature     alai  m     n.  <h  ument. 

I     Ual Newcastle-on-Tyne.    Kng.  Pat. 

184,406,  87.6  in.     (Appl,  13,357  19  I 

1  in  portion  of  the  pyrometer  to  he  immersed  in  the 
hum  of  which  tin'  temperature  is  required  con- 

•  of  members  composed  of  two  materials  having 
different  coefficients  of  linear  expansion;  and  the 
relative  changes  in  length  of  these  membera  i^ 
transmuted  to  an  indicating  device  by  connecting 
and   supporting  rods  made  of   the  same  materials 


aud   having   tie-  same   oross-^e,  I  loual    areas,   so    that 

the  indications  are  not  affected  bj  thermal  changes 

in  the  rods,  iii  one  form  oi  tin-  apparatus  one  ol 
the  working  membera  ia  a  tube  (steel)  surrounding 
the  other  member  (invar),  ami  the  Free  end  ol  the 

latter  I   to  a  sleeve  adapted   to  slide  within 

tho  I  u  lie.      One  end  ol  i  he  to  he  is  aim,  lied  tu  a  fixed 

coupling,  to  which  one  set  ol  transmitting  rode  i^ 
also  secured,  the  other  set  of  transmitting  rods 
being  seiuied  to  ihe  sliding  sleeve.    The  apparatus 

may  he  provided  with  an  alarm  device. 

— W.  E.  F.  P. 
Slill    head.      s.    K.    Dufton,    lads.      Kng.    Pat. 
184,689,  11.11.18.    (Appl.  18,416 

In  a  still  head,  a  spiral  passage  is  arranged  within 
an  annulUS,  the  width  of  the  latter  being  graduated 
from  top  to  bottom  so  [hat  the  passage  is  only  just 
large  enough  at   any  point  to  allow  the  vapour  and 

condensed  liquid  to  pass  each  other  freely  at  the 
rate  of  distillation  desired.  The  apparatus  is  con- 
structed by  winding  a  wire  round  a  core,  or  by 
making  a  similar  arrangement  by  easting  or  turn- 
ing, and  fitting  the  core  inside  a  tulic.  A  number 
of  units  may  be  combined  to  form  a  multiple  still 
head  :  and  the  loss  of  heat  from  a  single  or  multiple 
h.ad  may  be  regulated  by  surrounding  the  ap- 
paratus with  a  vacuum  vessel.  (See  also  this  .1., 
1919,  45  t.)— W.  B.  F.  P. 

Urine;   Medical  analysis  of by  the  combined 

use  of  tungstic  and  ami  other  reagents.  H.  C. 
Ross,  London.  Eng.  Pat.  131,710,  7.11.18. 
(Appl.  2267/19.) 
When  0'2  c.c.  of  a  reagent  composed  of  an  aqueous 
solution  of  colloidal  tungstic  acid  12  %,  acetic  or 
tartaric  acid  10,  ,  and  sodium  potassium  tartrate 
2'5%,  is  added  to  2  c.c.  of  urine,  the  presence  of 
albumin  will  cause  a  precipitate.  If  the  tungstic 
acid  is  impure,  excess  of  urates  also  produces  a  pre- 
cipitate, but  this  re-dissolves  on  boiling.  In  the 
latter  case  a  diabetic  condition  is  indicated,  ami 
the  hot  solution  is  further  tested  for  reducing 
sugars  by  adding  a  tablet  containing  copper  sul- 
phate 0'02  grm.,  sodium  carbonate  0"01  grm.,  and 
calcium  oxide  001  grm.  If  desired  both  reagents 
nia\  he  prepared  in  tablet  form. — G.  F.  M. 

Gat-testing  machine.     L.  A.  Stenger,  Denver,  Colo. 

I'.S.  Pat.  1,320,581,  4.11.19.  Appl.,  14. 10. is. 
In  a  gas  analyser,  a  gas  chamber,  which  com- 
municates with  a  solution  tank  and  a  pressure 
gauge,  is  charged  with  a  predetermined  volume  of 
gas  and  closed  to  (he  atmosphere.  The  solution,  in 
tho  form  of  spray,  is  then  caused  to  pass  through 
the  gas  chamber  and  back  to  the  tank. —  \V.  E.  F.  P. 

[Combustible]    gases;   Method    and   apparatus   for 

testing .    A.  B.  Lamb  and  A  ,T.  Larson.  I    3 

Army.  U.S.  Pats,  (a)  1,321,063  and  (n)  1,831,064, 
4.11.19.  Appl.,  17.2.19. 
In  apparatus  for  determining  combustible  gases  at 
low  concentrations,  the  gaseous  mixture  is  caused 
to  pass  (a)  over  catalytic  material  in  the  vicinity  of 
a  therino-.i  unction,  or  (n)  around  one  of  a  pair  of 
electrically  heated  wires  the  change  iu  resistant  8  ol 
which  is  measured. — W.  E.  F.  P. 

Inflammable   gases   in    gas   mixtures;   Estimation  of 

.     I{.  Naumann,  Bei  iin-Schlachtcnsee.     Ger. 

Pat.  :U3,S58,  I*.  1.18. 
THE  inflammable  gas  is  estimated  by  burning  at  a 
catalytic   surface,   the   rise   in  temperature  of   the 
latter   being  noted.      Tho  speed  of  How  of   the  ga^ 

mixture  can  be  varied,  and  that  speed  is  used  which 
gives  the  greatest  rise  in  temperature. — W.  P. 

Absorbent.     A.  I!.   Lamb,  I'.S.   Army,  and  C.  R. 

Hoover,  M,,l, II,  town.  Conn.     I'.S.  Pat.  1.321,061. 

4.11.19.     Appl  .  28.12.18. 
An   oxidising,   absorbent   material    is   prepared   by 
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Carbon  monoxide  in  hydrogen. 
See  VII. 


Eng.  Pat.  134,243. 


Patent  List. 


•     «.:.  Ii«*  are    in  tie  case  of  Applica- 
The  dates  given  in  ""S.^Mf'^on    and  in  the  caM  of 
UnVi  fd  Patents,  those  of  application,  a_ uu  official 

Complete    Specification^    ^ptf,    f™jU    Complete 
Journak  in  which  tie  acceptance  13         pted  to 

Specifications    thus    advertised  ^  ^^^1,     and    to 

S^on  v^two^^of  *•  **_«^. 


I.-GENERAL;  PLANT;  MACHINERY. 
Applications. 
^boaado.     Process    and    apparatus   for   heating 
liqtidsB    30,834  and  80JB6.    Dec   9 

Arraghi.    Filers.    30,67 5.    Dee .^  naaiaK 

Beanes.      Machines  tor  £?»£>      ig 
&1BourXtUbSAp^atus:  to    bating   pulverulent 
^rf  •an3l'4|kinfc-     Iron    Co.        31,066. 

Imbery-    Furnaces     f „'  ElektrSemisk  Industri. 
Norske  Aktieselskab  for '  ***tro|f  371.    Dec.  15. 
Manufacture  of  porous  material.    Ufiu- 

"iSrffittffla^-sK    filter  Presses. 

31.298.    Dec    19.     (Fr.,  g^J&m  o{  constituents 

Soc.  l'Air  Liquide.      ^P/'"    ' t  very   different 

10,453,  10,458,  and  10,4oJ  (L*i°>- 
A-20253,ee(ifl8)-      Barron    and    Barron.      Impact 
^-  (S95  WS  Bedford.     Furnaces. 
ai!:2ol07  \l9"8):  Webster.  Filter  presses.  (135,976.) 
*5i.m  (1918).    Acton.    Appara^or  separating 
solid  particles  trom  liquids      Q^S^'f^^,   Cor- 
^PHJSSrtSffSt.     (13C309, 
"ftJW     South  MetaolUan  0.  <£,   -d 
Chandler.    Gas  ta?^T«tanS&OMl  Precipitation 

cif^Son^^SS ta^rial  ^oni  gases. 

a^)(S.2W        A^ratusforfrac- 

tional  distillation.     (130,9^.) 

Viffi/nife^iB5rfTI0"D 

\\  A-vr,o  ,  HEATING .  LIGHTING-. 

Applications. 
Brown  and  Hoover.    Working  o,l  shales.    30,930. 

DDal!0-    Coal    etc.    briquettes,    and    manufacture 
^dso^i^Pre^ation  of  peat  fuel  for  producer 

gaD  Jdson4'    P^ion  of  peat  fuel  for  general 

purposes.    31,075.    Uec. u. •        ^  and  Jones. 

,JS:  ^ft^tto1  Vertical  retorts  or  ovens. 

31,799.    Dec.  18. 


Dec.  20.  .     ,  QtnVpr  Co     Carbonisa- 

McEwen,  and  Lnderfeecl  btokei  ix>     ^ 

•^fiah&SSK^    -ande^nt    gaS 

miSon31SP-A  and  manufacture  of 

-£.  IS."  ae^Cbiniip     B^* 

ammonia  from   coke-ot en   etc     gases 
31,689.     Dec.  17.     (Fr.,  2.  .5.18.) 

COMPLETE  SPECIPICATIONS  ACCEPTED. 

10  972(1917).  Wellington.  Production  of  gas. 
(1?7156-(19?8?  24Lvmn.  Producer-gas  plant. 
°T5  8f9)(19168).24Po.ntree   and    Co.,   and  Fryer 

Dfo,o2o2  (1918)     ^^^fSir888  and 

^rO^ScUin.e^na'Leel.  Gas-producing 
Pl|Sl  rSSSTiSS  -a  Abrahams.  Gas-pro- 
dU20T7-  (S33  sUeMe2tropolitan  Gas  Co.,  and 
Ch5a002e(19m  'cummins       Vertical    gas    retort 

settings.     (136,398.)    Dec.  24 

^"Sh^St  (ffi.  Austria!  Alcohol 

Co).'    Liquid  fuel.    (136,452.)    Dec.  24. 


IV. 


ILL-TAR  AND  TAR  PRODUCTS. 

APPLICATIONS. 

SeGS"  and  others.    31,978.    See  XX. 

COMPLETE  SPECIFICATIONS  ACCEPTED- 

15,809   (1918),     R-'^WfD^-'lT"  ' 

Combustion  of  pitch      (13o,886.)    »ec^£_BelgB    A 

-COLOURING  MATTERS   AND  DYES, 
Applications. 
Imray  (Soc.  Chen .Industry ^  Buale)      Ma« 
facture  of  monoazo  dyestufts.    *^f13 
Ward.     Scarlet  dye.    31,^54-    ue<-. 

y.-FIBRES;  TEXTILES;  CELLULOSE; 

Applications. 

Fort,     Lumsden,  ^kenzie      and  Jdgg- 

Treatment   and   ?"*"££   °31f292.    Dec.  13. 
composed  of  vegetable  hbre.  .    ^  ^  m  conl. 

pffli    JHSSSSl^    wearing    purposes. 

"fitKj.  W  Co^^cture  of  papj 

^Sier1"  Manufacture    of    cellulose    compounds 

'    23.7,  and  2.9.19.) 
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\  I.     BLEACHING  .    1>1  I  SING      l'i;i\  I  iNG; 
FINISH  I M. 

APPLICATIONS. 

i  h.imbers.  Prooeaa  of  metallising  1mm  etc. 
81.03       D       11. 

VIcKittrick  and  Pethick.  Printing  or  dyeing 
patterns  or  ornamenting  fabrics.     81,052.     Doc.  11. 

Maupai.  Process  of  dyeing  raw  silk.  80.964. 
Dec.   10. 

Ooiouxi  SnamoanoM  Accepted. 

81,184  (1918).  Calico  Printers'  Assoc,  Turner, 
and  Pourneaux.  Ageing-machines.  (136,507.) 
Di      21. 

\  II.     ACIDS.  ALKALIS:  SALTS;  Xo\- 
METALLIC  E  LEMENT8. 

Arci  ii ciions. 

Douglas.  Apparatus  for  manufacture  of  sulphate 
of  ammonia.    31,970.    Dec.  30. 

:.  and  Mi itals  Extraction  Corporation.    Puri- 
fication of  zinc  solutions.    31,986.    Dec.  19. 

rr.      Manufacture    of    hvdrogen.      31,8-19. 
Dei     19. 

Mark-    \\       «  Kalsomine  Co.).  Manufacture 

of  iron  compounds.     30,832.     Dec.  9. 
Newall.      Means    for    calcining    magnesia    etc. 
-16.     Dec.  9. 

red  r»BH  I  \traction  of  sulphur  from  sulphide 
ores.    30,977.     Dec.  10. 

Pestalozza.  Apparatus  for  direct  production  of 
hypochlorites.     31,908  and  .HI  .909.     Dec.  19. 

Indus,  de  Produits  Chimiques.    31,688  and 
31,689.     See  II. 

Welter.  Production  of  soda  or  mixtures  thereof 
with  other  substances.  31,816.  Dec.  18.  (Ger., 
83.3.18.) 

Complete  Specifications  Accepted. 

.'(792  (1918).  Partington,  Jones,  and  Brownson. 
Production  of  ammonium  nitrate.  (136,190.) 
Dee.  24. 

17.304  (1918).  Haslup.  Fixation  of  atmospheric 
nitrogen  and  production  of  ammonia.  (135,889.) 
Dec.  17. 

21,669  (1918).  Norske  Aktieselskab  for  Elektro- 
kemi-k  Industri.  Production  of  alumina  poor  in 
iron.    (125,578.)    Dec.  24. 

1112(1919).  Parsons  and  Jones.  Purification  of 
ammonia.    (136,342.)    Dec.  24. 

372  (1919).  General  Chemical  Co.  Apparatus 
for  the  synthetic  production  of  ammonia.  (124,762.) 
!'■       17. 

■M1919).    Bergve.     Production  of  alkali  sul- 
phides.   (129,629.)    Dec.  24. 

\ "III.— GLASS;  CERAMICS. 

Application. 

Laycock  and  Laycock.  Annealing  lehrs  or  kilns 
for  glass  etc.    31,877.    De".  19. 

IXIHI  VTIUN   ACCEPTED. 

19,688  (1919).  Marlow.  Ovens  or  kilns  for  the 
manufacture  of  tiles,  pottery,  or  other  ware. 
(136,127.)    Dec.  17. 

IX       BUILDING   MATERIALS. 
Applications. 
Armytagc.     Lee,    and    Pearson.       Production    of 
bricks,  tiles,  etc.     :i0,758.     Dec.  9. 

Baggoley.  Manufacture  of  bricks  etc.  30,894. 
Dec.  10. 

Laurie,    Butcliffe,   and   Sutcliffe,   Speakman   and 
M  -  for  blocks  or  slabs  for  building  . 

I>.c.  9. 

COMPLETE  Sll.i  IHCATIONS  ACCEPTED. 

203.-.     (1919).        Scarlett.       Cement.       (186,366.) 
24. 


9678  (1919).  Dale.  Manufacture  of  concrete. 
(136,075.)     Dec.  17. 

15,154(1919).  Sett,  Scott,  and  Scott.  Cement, 
(136,478.)    Dec.  21. 

S      METALS;  METAJ  i.i  RGT.   INCLUDING 
ELEOTRO-METAJ  i.i  RGH  . 

Al'i'i  ii  vi  [ONS. 

Adams  and  Melrose.    Soldei  for  aluminium  and 

its  alloys.      :)<I,7SS        | ), 

Amiable,  and  Nickel  Concentration,  Ltd.  Extrac- 
tion of  nickel  1 1  otii  us  ore.     :i|. i; i        17. 

Ballantine.       Production     of     alloys.      31,761. 

Dec.     IS. 

British  and  Foreign  Chemical  Producers  (Rhein- 
ischo  Kampfcrtabrik).  Pickling  iron  or  steel. 
•  I1 1,960.     Dee.  10. 

Bury,  and  Skiniiingrove  Iron  Co.  31,066.  See  XI 

Collins.    Purification  of  tin.    30,950.    Dec.  10 

Collins.     Winning  tin.    30,951.     Dec.  10. 

Elmore.  Treatment  of  argentiferous  lead-zinc 
ores.    31,791.    Dec.  18. 

Elmore.  Treatment  of  argentiferous  sulphide 
ores.    31,797.     Dec.  18. 

France.  Mineral  washing  processes.  31,821. 
Dec.  18. 

Hadfield.  Manufacture  of  alloy  steel.  30,724. 
Dec.  8. 

Hadfield.    Manufacture  of  steel.    30,725.    Dec.  8. 

Johanson.  Treating  weakly  magnetic  iron  ore 
containing  sulphides.    31,814.    Dec.  18. 

Pedersen.    30,977.    See  VII. 

Complete  Specifications  Accepted. 

18,529(1918).  Harvey.  Metal-melting  furnace. 
(136,213.)    Dec.  24. 

20,541  (1918).  Tucker,  Edser,  and  Minerals 
Separation,  Ltd.  Concentration  of  ores.  (136,255.) 
Dec.  24. 

20,550  (1918).  Haywood.  Copper  aluminium 
alloy.     (135,963.)     Dec.  17. 

^  20,761  (1918).  Amalgamated  Zinc  Co.,  and 
Ganelin.  Recovery  of  lead  and  silver  from  sulphide 
ores  etc.    (135,968.)    Dec.  17. 

9903  (1919).  Berglund.  Apparatus  for  sintering 
concentrates,  distilling  shale,  etc.  (136,076.) 
Dec.  17. 

10,755  (1919).  Lenoir.  Manufacture  of  man- 
ganese and  its  alloys  in  the  electric  furnace. 
(126,303.)    Dec.  17. 

XL— ELECTRO-CHEMISTRY. 

Applications. 

British  Thomson-Houston  Co.,  Hastings,  and 
Laycock.    Electric  furnaces.    31,899.    Dec.  19. 

Bury,  and  Skinningrove  Iron  Co.  Apparatus  for 
electrostatic  deposition  of  particles  from  gases. 
31,066.    Dec.  11. 

Gosh.  Apparatus  for  purifying  liquids  by  electro- 
lytic treatment.     31,642.     Dec.   17. 

Complete  Specifications  Accepted. 

10,453,  10,458,  10,459  (1918).  EIektro-Osmo=e 
\.-fi.  Apparatus  for  electro-osmotically  removing 
water  etc.  from  materials.  (135,816,  135,819, 
ia\820.)    Dec.  24. 

19,071  (1918).  Bibby.  Electric  arc  shaft  fur- 
naces.    (135,905.)     Dee.  17. 

20,988  (1918).  Joel.  Electric  accumulators. 
(136,282.)     Dec  21. 

3024  (1919).  Cooke.  Storage  batteries.  (136,026.) 
Dec.  17. 

3555  (1919).  Moore.  Electric  arc  furnaces. 
(138,084.)    Dec.  17. 

10,755(1919).    Lenoir.       •■    \ 

17.9SS  (1919).  Winne.  Electric  furnace  control 
apparatus.    (136,600.)    De<\  21. 

c 
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XII.— FATS;  OILS;  WAXES. 
Application. 
Marlborough.      Liquid    detergents    etc.      30,653. 
Dec.  8. 

Complete  Specification  Accepted. 

20,079  (1918).  Blichfeldt.  Apparatus  for  use  in 
the  manufacture  of  margarine  or  the  like. 
(135,939.)     Dec.  17. 

XIII.— PAINTS ;  PIGMENTS;  VARNISHES; 
RESINS. 

Applications. 
loco  Proofing  Co.,  A7ickers,  Ltd.,   and  Nuttall. 
Condensation  of  phenolic  bodies  with  aldehyde  com- 
pounds.   31,391—31,393.    Dec.  15. 

Pettigrew  and  Scudder.  Phenol  resin  con- 
densates.   31,550.    Dec.  16. 

Complete  Specifications  Accepted. 

20,208  (1918).  American  Zinc  Lead  and  Smelting 
Co.  Preparing  pigment  zinc  oxide.  (122,170.) 
Dec.  17. 

21,352  (1918).  Robinson,  and  Damard  Lacquer 
Co.  Phenol  formaldehyde  condensation  products. 
(136,298.)    Dec.  24. 

XIV.— INDIA-RUBBER ;  GUTTA-PERCHA. 

Applications. 

Bashford.     Rubber  compound.     30,814.     Dec.  9. 

Conner  and  Lyttlemore.  Process  for  vulcanising 
indiarubber.    30,739.     Dec.  9. 

Willard.  Process  for  devulcanising  vulcanised 
rubber.     30,870.     Dec.  9. 

XV—  LEATHER;  BONE;  HORN;  GLUE. 

Application. 

Reubig  and  Seemann.  Process  of  tanning  skins. 
31,065.    Dec.  11.    (Ger.,  2.10.18.) 

Complete  Specifications  Accepted. 

7720  (1918).  Clark  (Chem.  Fabr.  Worms  A.-G.). 
Tanning  animal  hides.     (136,193.)     Dec.  24. 

19,902  (1918).  Drurv.  Leather  compositions. 
(135,921.)    Dec.  17. 

5124  (1919).  Dufour  and  Dufour.  Tanning  and 
liming  of  hides  and  skins.    (125,362.)    Dec.  24. 

XVI.— SOILS ;  FERTILISERS. 

Application. 

Field,  Grinberg,  and  Grinnell.  Treatment  of 
organic  matter  for  fertiliser  purposes.  31,584. 
Dec.  16.    (U.S.,  27.4.17.) 

XVII.— SUGARS ;   STARCHES;   GUMS. 

Complete  Specification  Accepted. 

20,836  (1918).     Martin.     Manufacture  of  lactose   l 
or  milk  sugar.     (135,969.)    Dec.  17. 

XVIII—  FERMENTATION  INDUSTRIES. 

Complete  Secification  Accepted. 
10,315  (1919).     Franks.     Preserving  non-alcoholic 
beer    and    other    fermentable    liquids.      (136,448.) 
Dec.  24. 

XIX— FOODS;    WATER    PURIFICATION; 
SANITATION. 

Applications. 

Ballochmyle  Creamery  Co.,  and  McCrone.  Food 
product,    31,741.    Dec.  18. 

Brock,  and  Brock  and  Son.  Baking-powder. 
31,759.     Dec.  18. 

Bruff.  Preserving  peas,  beans,  etc.  32,030. 
Dec.  20. 

Collins,  Hawkins,  Sisson,  and  Travis.  Treatment 
of  sewage,  trade  waste,  etc.    31,548.    Dec.  18. 


Gush.    31,642.    See  XI. 

Hawker.    Insecticide.    31,354.    Dec.  15. 

Hort.  Manufacture  of  protein  food  products. 
30,820.    Dec.  9. 

Rostados.    31,987.    See  I. 

Spence  and  Wyllie.  Treatment  of  milk.  30,773. 
Dec.  9. 

Townsend.  Milk  foods.  30,978  and  30,979. 
Dec.  10. 

Complete  Specifications  Accepted. 

14,970  (1918).  Kestner.  Food  product  contain- 
ing cacao.     (136,205.)     Dec.  24. 

20,079  (1918).    Blichfeldt.    See  XII. 

20,197  (1918).  Cronsioe  and  Warnecke.  Food- 
stuffs from  marine  plants.    (121,295.)    Dec.  17. 

20,216  (1918).  Wilton,  Hepworth,  and  Fuessly. 
Softening,  treating,  and  filtering  water.  (136,225.) 
Dec.  24. 

20,363  (1918).  Gee.  Animal  foodstuffs.  (136,237.) 
Dec.  24. 

20,671  (1918)  and  3955  (1919).  Candy.  Purifica- 
tion of  water.    (136,266.)    Dec.  24. 

6962  (1919).  Kawanishi.  Method  and  means  of 
disinfecting.    (136,419.)    Dec.  24. 

XX.— ORGANIC   PRODUCTS;   MEDICINAL. 
SUBSTANCES;  ESSENTIAL  OILS. 

Applications. 

Badier,  Turner,  and  British  Dyestuffs  Corpora- 
tion. Introduction  of  alkyl  or  benzyl  radicals  intc- 
amines.    31,663.    Dec   17. 

Badier,  Turner,  and  British  Dyestuffs  Corpora- 
tion. Manufacture  of  diphenvlamine  derivatives. 
31,664.    Dec.  17. 

Boake,  Roberts,  and  Co.,  and  Durrans.  Manu- 
facture of  esters.    31,888.     Dec.  19. 

Boot's  Pure  Drug  Co.,  and  Marshall.  Manufac- 
ture of  primary  and  secondary  amines.  31,660. 
Dec.  17. 

Chem.  Fabr.  vorm.  Sandoz.  Isolation  of  prin- 
cipal alkaloid  of  ergot  in  pure  crystallised  state. 
32,012.     Dec.  20.     (Switz.,  10.3.19.') 

Dreyfusi.  Manufacture  of  acetic  anhydride. 
31,294.     Dec.  13.     (Fr.,  30.6.14.) 

Fabr.  de  Prod.  Chim  de  Thann  et  de  Mulhouse. 
Manufacture  of  borneol.  30,706.  Dec.  8.  (Fr., 
12.6.19.) 

Green,  and  British  Dyestuffs  Corporation.  Manu- 
facture of  phthalic  acid  and  anhydride.  31,978. 
Dec.  20. 

Complete  Specifications  Accepted. 

5589  (1917).  Wieland.  Manufacture  of  addition 
products  of  desoxycholic  acid.     (105,769.)    Dec.  17. 

484  (1918).  Jones  (Chem.  Fabr.  J.  A.  Wiilfing). 
Preparation  of  double  salts  of  caffein  with  alkali 
salts  of  acetylsalicylic  acid.     (136,187.)     Dec.  24. 

21,402  (1918).  Matthews  and  Strange.  Separa- 
tion of  o-  and  p-toluene  sulphochlorides.  (135,987.) 
Dec.  17. 

3695  (1919).  Thomson.  Preparation  of  detoxi- 
cated  vaccine.    (136,036.)    Dec.  17. 

16,488  (1919).  Marks  (Union  Carbide  Co.).  Pre- 
paration of  ethylene  dichloride.  (136,489.)  Dec.  24. 

19,573  (1919).  Elektrizitatswerk  Lonza.  Manu- 
facture of  alcohol.     (134,521.)    Dec.  17. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

Greene.  Photographic  solutions.  31,360.  Dec.  15. 
Greene.     Colour  photography.     31,997.     Dec.  20. 

XXII.— EXPLOSIVES ;   MATCHES. 

Application. 

Dynamit  A.-G.  vorm.  A.  Nobel  und  Co.  Manu- 
facture of  gelatinous  nitroglycerin  explosives  proof 
against  fire-damp.    31,201.   Dec.  12.   (Ger.,  22.3.19. )■ 
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°'  tobriartion.     H.   M     Deeley      n,v. 

19      Engineering,  1919,  iuy  788, 

U»  I"'"!"  rtj   of    "oilineea  "   has 
.'-...  i..!., I  »wth  the  produce  of  unsaturated 

(;l'«i-l>    fonstitute     20      s( 

oils  Hardy  (this  J.,  lvi:>.  r  , 
elude*  that  lubrication  depends  wholly  on  the 
obanucaJ  onstitution  oi  a  fluid,"  and  that  "the 
tru..|..l.rir.,i.t  m  always  ..  fluid  which  is  absorbed  by 
rhe  static  coefficients  of  various 
... Is  between  metab  »,-,  measured  by  allow,  g 
«««  each  5  32  in  diam.,  to  rest  on  a  flat 
natal  plate  which  could  be  rotated.  The  peas  vers 
»*t~hed  to ,.  we  ghted  upper  disc,  whicVlctuISd 
..  spindle,  to  which  a  spfral  spring  and  recorS 
pointer  „,re  at,  „l,„|.      Tl.o  movable  .lis,  on\v ch 

h  .,rfi\r„t ,  av-r :' c,rcu,ar  dish  which  «** 

Ued  with  oil.     I„  ensure  surfaces  as  dean  as 

,..-,i,|,  Ih,  nibbing  metals  were  ground  £  Hat.r 

wth  ,arl,,,r„„.h„„  flour,  polished,  and  warmed  to 

r«nove  all  traces  ol  moisture.     When  no  lubricant 

laed  the  Mat,,  coefficient  increases  as  the  sur- 

-  continue  to   rub  againsl   each   other        Such 

dean  rarfacee  are  very  sensitive  to  contaminating 

n  I  ,,„„.,   «.„.  mo.st.ne.     The  static  co,lli,i,„t  of 

friction    and  efficiency    obtained  for  a  number  o 

d   are  shown    below,    the   efficiency    beinc 

■•■{;■»'««£  from  the  formula,  100 - (stetTcoefiS 
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Surface  flooded  with  oil. 


.Mi  1.1  steel  on 
out  lion. 


»  njro  .„■  Mil.i  ateol  on 

Mlnerili-ll.  Ir°°-  Icd-bronte.' 

Annual- A.  Static  "  at—.        ,     ' 

v.        „.„■       EfflcleDoy-.  s^     Effidency 


H.B.  clo.k 
iaator 
rr.li.  r 
■ana 


ZoMUrivolT-vVo .i'L"- . '"•""Potion  Cu  85-88.  Sn  ,  :,.  R,  4.„. 

It  is  interesting  to  note  that  the  oils  which  have 

hate8";;;  ;;v;r""r,,t  ,v^tion  -*  thatch 

.o   pru\eU   the    best    lubricants     n    practice      Tt 

X c^nt  ^V'"'  T^V^  ^culestf  £ 
with the motalii      °  *  trm  P^  <;c-chemical  union 
the  metallic  surfaces,  forming  a  friction  s„r 
aoe  whicfa  is  tt  compound  of  oil  and  metal      ThL 

«£_ /or  *«e  fro„,port  and  AandKno 
M7  *     Moaer.    /    angew.  Chem.,  191!,.  32, 

UfeM  *"  «  «"  expl ,,„ 

of  the  »■,    i.  i,       -      '  (-Vr,";l"v  '"  the  atter  years 

^«t  demand  for  DewarvacS 

'    ;     >••«  »ere  found  unsuitable  on 

.  wl        ,i,»         l.  Ufe'    ""Hist   iron   or   Conner 

more    durable,    were    , |,  ' ,',..' 

•Ss i  veSbTofV"!  th,e  5r,ler  Bizes-  &*E 

°«    the   larger   transport 
in— »    utrei    capacity,   of    o-(5-,\> 


Patek  i  a 

AV/,,,,,„„„,        /-,     ,,,  0/  ,  ,       x      

A  ..•,l„l„„ri,,    Jl^chinefabriek    „,     Metaalgie: 

19.0W  18.)  Int.  t',,,,;.,  lull  I,  '  (Appl 
'•'",:  refrigerating  liquid  is  passed  through  a 
'"""»<>»     ,  pressure-regulating   '  valv ,  i      £ 

p'l""'"""'    '""    "    Wgh   and    the  remainder    • 

comes  too  great  the  exceTpressure  acW  ,  ,1 
valve  will  tor,,  u  ,,p„,  independently  of  tie  float 
A  single  compressor  may  be  used  to  ,■,-,,,„,„,; 
two  vapours  by  admitting  the  low-press,   T  ••  m,     r 

piston  (e.o.  through  an  automatic  inlet  valve  in  tl ... 
~ad  '"   th"  hol.,ow  "istu").  "lnle  t .ho  hi-h -,,-  "su 
vapour  .8  admitted    through  ports   ,n   the !     vi      er 

A  krkkeing  mixture  for  maintaining  cold  storage 
.1  unbers  at  a  constant  temperature  is  prepared 
ready  for  use  by  mixing  sod.un,  or  calcium  chl,  ■  do 
With  a  smtabe  quantity  of  water,  according  totSe 
temperature  it  is  desired  to  ma.n  am ,  the  niixturo 

oe;"stin  ^S"iy  t0  T^'r  P°ittt  and  «Pra ved  or° 
to  .,  still  cooler  revolving  drum,  whence  the  "  ice  " 
is  scraped  off  as  it  is  formed.  The  "  ice  "may  be 
compressed  into  blocks  if  de.sired.-B.  M.  V. 

Liquvl-cooling  apparatus.     J.   Elger    Chicaeo    Til 
U.B.  Pat.  1,323,587,2.12.19.    Appl.,  24.1  fs' 

The  liquid  to  be  cooled  flows  from  an  inlet  at  the 
top  of  a  casing  down  through  a  perforated  nlate 

around   a  nest  of  air  tubes,   arranged   "a,. l^r     U 

oot  ontTThe  °f  ,if',"d;1.;"1<)  l"  *  -tl,t  a,   ,,,, 
r"™  ™ ;  casing.     'I  he  inlet  ends  of  the  air 
tubes   are  enclosed     in    a    chamber   which   has   an 
opening  for  the  inlet  of  cooling  air,  X TonTcom 

;;;;.".-..nK  with  the  top  of  L  liquid  "n,,;^ 

meni  and  serving  as  an  expansion  vent.— B.  M.  V. 

Corfer  for  gases  and  vapours.    E.  Bergfried!  fJhar- 

lottenburg.     Ger.  Pat.  313,958,  27. 8.  It:. 
Thk  cooler   consists  of  an   outer  cylindrical   vessel 
surrounding  a   cylindrical   collecting  vessel   which 
extends  upwards  beyond  the  top  of  tfeoXv^swI 
M«ed  gases  and  vapours  etc.  are  led  into  the  pri 

feting   upper  part   „f   ,|„   i„„(,r   v        ,     t|,  ,    rl 

".g  condensed  liquid  to  run  down   mto  the        "r 
portion,    whilst    .-,    connecting    pipe    permits    the 

passage  oi  uncondensed  vapours  :!,„l  ',,.,.,„  Z 
annular  cooling  space  surrounding  the  inner  vessel 
I  "condensed    gas,.    f,„ally    pas.    away    by    a,     ,x  , 

arranged  near  the  bottom  of  the  outer  vessel     Tl  , 

Bpper    part   of   the    inner    vessel    nun    l„    p,,,,,  ,'', 

tarVavT^n'  "h,"r"hv  l,"';""r  '"l.n.l..,,,!,  as 
car  may  be  collected  in  the  inner  vessel  whilst 
Ughter  liquids,. such  as  ammonia  liquor,  are  r  , 

Bj  a  suitable  pipe. — T.  St. 

Coolin,,    apparatus    composed    of    separate    tubes 

M4r5w°ri  2ri8,8en  A"G"  S:""'"-     <;"r-  '':,t: 

Tiik  apparatus  consists  of  separate  tubes  arranged 
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horizontally  in  a  vertical  plane  and  supported  at 
the  ends  by  two  vertical  members  which  consist  each 
of  one  piece  only  and  are  bored  out  lengthwise 
through  the  centre.  The  horizontal  tubes  pass 
completely  through  one  vertical  boring,  alternately 
at  opposite  ends,  and  just  to  the  inner  wall  of  the 
other  vertical  boring.  The  etids  of  the  tubes  which 
pass  through  the  vertical  boring  are  provided  with 
holes  in  the  upper  side  to  afford  communication 
with  the  vertical  boring.  The  cooling  liquid  passes 
left  and  right  through  successive  horizontal  tubes 
in  its  passage  from  the  bottom  to  the  top  of  the 
apparatus,  and  the  necessity  of  making  water-tight 
joints  is  obviated. — T.  St. 

Heat  interchanging' apparatus.  E.  L.  Pease,  Dar- 
lington. Eng.  Pat.  135,274,  18.11.18.  (Appl. 
18,910/18.) 

A  number  of  vertical  heat-radiating  columns  are 
arranged  so  that  the  air  or  other  fluid  to  be  heated 
passes  up  them  both  inside  and  out.  The  vertical 
columns  are  heated  by  a  hot  fluid  passing  through 
superposed  horizontal  tubes  in  good  metallic  con- 
tact with  the  vertical  tubes.  Various  diaphragms 
or  concentric  tubes  may  be  placed  within  and  be- 
tween the  vertical  tubes  to  increase  the  radiating 
surface. — B.  M.  V. 

Grinding,  crushing,  and  pulverising  mills.  J.  F. 
Wake]  Darlington.  Eng.  Pat.  135.322,  29.11.18. 
(Appl.  19,770/18.) 

A  series  of  loose  rings  running  one  within  another, 
the  outer  diameter  of  one  being  less  than  the  inner 
diameter  of  the  next,  are  contained  in  a  casing, 
the  axes  of  all  being  substantially  horizontal.  The 
casing  is  rotated  and  grinding  takes  place  between 
the  cylindrical  faces  of  the  rings,  which  may  be 
slightly  tapered  (say  6°)  to  the  axes.' — B.  M.  V. 

Centrifugal  attritional  pulveriser.  J.  H.  and  J. 
Macartney,  Assignors  to  H.  T.  Rudisill,  Las 
Angeles,  Cal.  Reissue  14,764,  2.12.19,  of  U.S. 
Pat.  1,253,619,  15.1.18.     Appl.,  19.8.18. 

The  pulveriser  comprises  two  rotary  hollow  dished 
members  placed  face  to  face  so  as  to  form  a  shallow 
horizontal  circular  chamber.  The  two  dished  mem- 
bers are  slightly  separated  so  as  to  form  a  narrow 
peripheral  outlet  from  the  chamber.  Material  to 
be  pulverised  is  supplied  to  the  chamber  through 
the  hollow  shaft,  and  is  thrown  against  the  outer 
wall  of  the  chamber  by  centrifugal  force.  The  two 
dished  members  rotate  in  opposite  directions. 

— W.  P.  F. 

Corrosion  in  steam  turbine  plants;  Method  of  pre- 
venting   .     A.  Jude,  and  Belliss  and  Morcom, 

Ltd.,   Birmingham.     Eng.  Pat.  135,452,  27.8.19. 
(Appl.  21,041/19.) 
Oil   is   admitted   in   regulated   quantities   to  some 
point  in  the  steam  service  of  a  turbine  plant  during 
the  active  period  of  service. — B.  M.  V. 

Precipitating  materials  from  solution;  Process  and 

apparatus  for -.     T.  B.  Crowe,  Victor,  Colo., 

Assignor  to  The  Merrill  Co.,  San  Francisco,  Cal. 
U.S.  Pat.  1,321,985,  18.11.19.     Appl.,  17.3.17. 

The  precipitation  process  is  facilitated  by  the 
simultaneous  removal  of  gas  from  the  solution,  the 
presence  of  such  gas  interfering  with  the  normal 
course  of  precipitation.  (See  also  this  J.,  1918. 
626  a.)— D.  F.  T. 

.lie  dryer.  B.  Macfadden,  New  York.  U.S.  Pat. 
1,322,804,  25.11.19.     Appl.,  25.3.19. 

Three  vertical  chambers  are  arranged  side  by  sick' 
and  separated  by  partitions  having  openings  for 
the     passage    of     horizontal     endless   belts   of    ab- 


sorbent material.  The  first  chamber  is  provided 
with  means  for  projecting  sprays  of  water  upwards 
from  the  bottom  of  the  chamber,  and  the  third 
chamber  is  provided  with  means  for  heating  and 
drying  the  air  at  the  bottom  of  the  chamber.  Hori- 
zontal baffles  are  provided  in  this  chamber  between 
the  heating  means  and  the  lowest  endless  belt.  The 
first  chamber  acts  as  an  "eliminating"  chamber, 
the  second  as  a  cooling  chamber,  and  the  third  as 
a  drying  chamber ;  a  current  of  air  passes  upwards 
through  all  the  chambers.  The  belts  are  arranged 
so  that  each  is  out  of  alinement  with  those  imme- 
diately above  and  below. — AV.  F.  F. 

Solid  substances;  Methods  of  obtaining  from 

solutions  carrying  the  same.  G.  A.  Buhl, 
Assignor  to  The  G.  A.  Buhl  Co.,  Chicago,  111. 
U.S.  Pat.  1,322,875,  25.11.19.     Appl.,  8.7.15. 

The  solution,  freed  from  air,  is  forced  through  a 
coil  heated  to  a  temperature  above  its  boiling  point, 
where  it  is  partly  volatilised.  The  solution  then 
passes  into  an  expansion  chamber,  where  it  meets 
a  current  of  air  injected  at  a  different  angle,  so 
that  the  two  streams  are  mixed  and  the  liquid 
evaporated.  The  vapour  is  withdrawn  from  the 
chamber,  and  the  solid  particles  are  collected. 

— W.  F.  F. 

Condensing  apparatus.  E.  W.  Christie,  Sewaren, 
N.J.,  Assignor  to  Wheeler  Condenser  and  En- 
gineering Co.,  Carteret,  N.J.  U.S.  Pat. 
1,323,013,  25.11.19.     Appl.,  20.2.17. 

A  number  of  vertical  condenser  tubes  are  arranged 
in  a  cylindrical  casing,  and  the  upper  horizontal 
tube-piate  forms  the  bottom  of  a  superposed  reser- 
voir. The  condenser  tubes  terminate  in  the  upper 
tube-plate,  while  a  short  vertical  pipe  of  smaller 
diameter  projects  upward  from  the  mouth  of  each 
tube  into  the  reservoir,  thus  allowing  a  stream  of 
water  to  flow  downward  over  the  inner  surface  of 
each  condenser  tube.  A  current  of  air  is  passed 
upward  through  the  condenser  tubes  and  short 
pipes  into  the  atmosphere,  and  vapour  to  be  con- 
densed is  passed  through  the  space  surrounding  the 
condenser  tubes. — W.  F.  F. 

Filter  leaf  construction.  E.  J.  Sweetland,  Mont- 
clair,  N.Y.,  Assignor  to  United  Filters  Corpora- 
tion.  U.S.  Pat.  1,323,421,  2.12.19.   Appl.,  7.3.16. 

The  filtering  fabric  is  stretched  on  both  sides  of  a 
circular  ring  and  is  turned  over  from  both  sides 
into  a  central  channel  running  round  the  outer 
periphery  of  the  ring.  The  ring  is  surrounded  bv 
an  outer  clamping  ring  T-shaped  in  cross-section. 
The  central  part  of  the  T-section  fits  into  the  peri- 
pheral channel  to  secure  the  fabric  at  its  edges. 

— W.  F.  F. 

Filter  press-plate.  Enzinger-Werke  A.-G.,  Worms. 
Ger.  Pat.  314,520,  22.4.17. 

In  filter-press  plates  made  of  rubber  or  rubber  sub- 
stitute in  the  form  of  a  corrugated  sheet  with  re- 
inforcing metal  insertion  fixed  in  an  outer  metal 
frame,  the  frame,  together  with  a  central  metal 
portion,  is  constructed  in  one  piece  with  the  metal 
insertion,  and  the  rubber  or  rubber  substitute  is 
lixed  in  place  by  a  process  of  vulcanisation. 

-L.  A.  C. 

Filter;  Plate  suction  with  continuous  dis- 
charge for  crystalline  material.  Consotidierte 
Alkaliwerke,  Westeregeln.  Ger.  Pat.  314.596, 
7.7. i6. 

In  a  plate  suction  filter  the  thickness  of  the  layer 
of  dried  material  ready  for  removal  is  adjusted  by 
alteration  of  the  distance  between  the  filter  plate 
and  the  scraper. — L.  A.  C. 
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Drping-machin*.      H.      Parker,      Berlin.      Nil.. 
\        nor    to    Brown    Co.,    Portland,    M-        I    > 
1,329,819,  98  U.W.     Appl.,  19.4.16. 
\,.i  i-  ied  are  conveyed   into  ■>  di 

by   a  quick-moving  conveyor    mid    then 

.   i  slow -moving  conveyor  moving  en- 

ivithin  the  chamber.     The  articles  are  trans- 

u-  delivery  end  of  the  latter  conveyor 

another    part  of   the   quick-moving   conveyor, 

which  removes  them  from  the  chamber.     Supports 

nveyors  to  receive  and  hold 

\V     I'    I 

i     I     Le  Measvriar.  Detroit,  Mich.     U.S. 

I'  i  199  184,  2.19.19.  Appl..  :*!..">. 17. 
v  OTLnnm  having  its  curved  surface  formed  of 
wire  Hitting  is  mounted  on  a  concentric  perforated 
pipe,  the  common  axis  of  both  being  horizontal. 
Tin'  cylinder  is  arranged  in  a  easing  having  a  longi- 
tudinal discharge  conduit  along  the  bottom  Bad  I 
rcii  eptacle  for  impurities  mounted  in  the 

iduit.  Air  is  drawn  either  from  a  heating  device 
or  from  the  atmosphere  and  forced  into  the  pipe 
mid  cylinder  by  a  blower  at  one  end.  The  pipe  and 
tytinder  may  be  rotated  alternately  in  opposite 
dirci  tions      W     I'    P. 

Dehydration  of  moist  materials.  Klektro-tKmose 
\  -'.  (Oral  Schwerin  Ges.),  Berlin.  Qer.  Pat. 
814,338,  1 1. 7. 17. 

Tin:  Wet  material  is  led  from  above  into  a  chamber 
with  an  outlet   at   the  bottom,   the  chaml>er  being 

;  tilled  during  the  operation.  The  dehydrated 
material    is    deposited    electro-osmotically    upon    a 

as  oi  parallel  plates  inside  the  chamber  resting 
on  supports  below  and  all  attached  to  a  horizontal 
rod  above.  By  manipulation  of  this  rod  the  plates 
•  an  In-  variously  inclined  to  the  vertical  position, 
and  the  distance  between  contiguous  plates  will 
vary  correspondingly,  being  a  maximum  when  the 
plates  stand  vertical.  During  the  deposition  of 
material  between  the  plates  the  latter  are  turned 
towards  the  vertical  position  to  allow  for  the  accu- 
mulation of  deposited  material.  When  deposition 
is  complete  the  chamber  is  emptied  of  liquid,  the 
plates  are  then  further  turned  until  they  aro  in 
vertical  position,  whereby  the  deposit  drops  upon 
the  floor  of  the  chamlier  and  can  be  removed. 

— H.  J.  H. 

Liquefied    gases;     Vessel     for     transporting     and 
— .       \V.   Bonn,   ami   \V.   ('.   Heraens 
O.m.b.H.,  Sanan.     Ger.  Pat.  302,632,  27.8.16. 
The  actual  container  is  surrounded  by  several  in- 
sulating  rackets   contained   one   within    the   other. 
Bach    jacket    is    filler!    with    a   gas,   such    that    the 
average   temperature  prevailing   in   the  jacket    is 
viry  slightly  akove  the  condensation  point  of  the 
ked  with  so  much  insulating  material 
that  the  combination   gas   plus   insulating  material 
Mel.l-  the  maximum  insulation  effect  possible.   Each 
lack  -     in     thickness     according     to     the 

diffi  temperature   l>etween    the   inner   and 

outer   surfaces  of  the   jacket   at  different  points. 
•'  '  toes   between    the   jackets   are   pro- 

■1    nub    tubes   leading   to    the    outside,    whereby 
vapour   arising   in   the   container   may   be   ma<ie   to 
late   through  more  or  less  of  the  spaces  before 
The  rate  of  evaporation  of  the  con- 
I  e;in  thus  he  controlled  within  a 
widi    r.n  Tli.    vessel   is  suitable  for  containing 

»H  li  |  including  hydrogen. — T.  St. 

Rnkriitr;  Method  of  tooting  autoclaves,   Mitels  of 

Mood,    ..r..    with    —     .         Aru-tadlcr 

A'       '  •link     II      &    S.     Wind.-shcim,    and    ('.     ten 

Koolman,    Arnstadt.      (o-r.     I'ats.    (a) 

."'*  1»5.    (Bt    :t.i.->.17!i.    31.10.17,    and    (c> 

(a)  Tn>    surface  to  i»-  protected  is  roughened  and 


coated,  by  spraying,  with  bakalite  lacquer,  and 
tins,  before  having  complete!]  dried,  is  oovered 
with  a  layer  of  bakalite  pxsii-.  Both  layers  are 
dried     together,     the     temperature     being     fiist 

raised  gradually   to  90°  ('..  and   then,   alter  a   short 

time,  to  about  [80°  ('.     'I  In  it  mechanically 

Strong  and  resistant    to  tcids  and  alkalis.      In!    Pro 

mg  parts,  such  as  rivet  heads,  rivel  seams,  i 
are  covered  (a  means  oi  a  brush  with  a  mixture  oi 
equal  parts  ol  bakelite  lacquer  or  enamel  and  bake 

lite  paste.      Hardening  is  made  to  take  plaee  under 

an  air-pressure  about  half  an  atmosphere  above  the 
vapour  pressure  of  the  volatile  Borvenl  (alcohol)  in 
the  bakelite  mixture  at  the  respective  hardening 
temperatures.     The  excess  pressure  during  hardi  n 
ing  prevents  the  formation  of  blisters  in   the  bake 

lite  coating,  (o)  With  the  object  of  heating  uni- 
formly and  simultaneously  all  parts  of  a  vessel 
which  has  been  coated  with  bakelite,  the  vessel  is 
enclosed  in  a  sheet-iron  container  which  is  provided 
at  the  bottom  with  a  warm-air  distributor  supplied 
centrally  with  a  current  of  warm  air.— T.  St. 

Gases;  Automatic  means  foi  neutralising—- — .    L. 
Bergfeld,  Heidelberg.    Qer.  Pat.  31  i.i'lti,  11.10.10. 

An-  acid  solution  of  known  strength  is  brought  in 
contact  with  the  impure  ga«  to  be  neutralised  and 
is  then  added  to  an  excess  of  a  carbonate;  the 
carbon  dioxide  liberated  passes  into  a  float  con- 
trivance, which  automatically  regulates  the  valvi 
for  admitting  the  liquid  for  washing  the  gas.  In- 
stead of  treat  tng  the  gas  with  an  acid  solution  alone. 
both  an  alkaline  and  an  acid  solution  of  known 
atrength,  the  latter  in  excess,  may  be  employed, 
and  in  this  ease  the  two  solutions  are  mixed  after 
acting  on  the  gas  and  then  added  to  the  carbonate 
solution.  The  motion  of  the  float,  instead  of 
directly  actuating  the  inlet  valve  for  the  wash 
liquor,  may  actuate  the  inlet  and  outlet  valves  of 
a  second  vessel  provided  with  a  float,  which  then 
controls  the  supply  of  wash  liquor,  and,  either  le 
adjusting  this  float  or  by  control  of  the  outlet  for 
the  carbon  dioxide,  the  gas  may  bo  brought  to  any 
desired  strength  of  alkalinity  or  acidity  instead  of 
to  the  neutral  point. — L.  A.  C. 

Mixing  liquids  and  solids  in  powder  or  granuUn 
form.     O.  Stier,  Heidelberg.     Ger.  Pat.  314,412, 

4.8.17. 

THE  material  is  thrown  outwards  from  a  rotating 
disc  or  Ian  upon  the  walls  of  an  enclosing  chamber 
of  funnel-shaped  construction  below  so  as  to  collect 
the  material  again.  The  angular  velocity  of  the 
revolving  parts  can  be  varied  at  will.  To  avoid 
segregation  of  components  of  differing  grades  the 
discs  must  he  suitably  constructed  and  baHles  pro- 
vided to  cause  the  material  lo  be  intimately  mixed 
while  falling  through  the  air. — H.  J.   H. 

lie  m  "fLii   gases;  Compression  of rrith  the 

•  id, hi  ion  of  other  previously  compressed  "".<  in 
the  suction  stroke,  \l.  Inis  u.  Pfenninger  Kom- 
manditges.,  Munchcn-Hirschaii.  and  F.  (lens- 
heimer,  Fiume.  Ger.  Pat.  314,498,  21.8.17. 
Addition  to  (Jer.  Pat.  304,021. 

The  original  process  is  one  in  which  the  ordinary 
air  or  e-,s  compression  cylinder  is  equipped  with  an 

auxiliary  cylinder  in  Which  additional  gas  is  com- 
pressed to  an  intermediate  pressure  quite  inde- 
pendently.     The    additional    gas    is   drawn    into   the 

main  cylinder  towards  the  end  of  the  suction  stroke 
and  compressed  on  the  return.  The  compression  in 
the  main  cylinder  is  therefore  assisted  by  the  com- 
pression in  the  auxiliary  cylinder.  In  the  present 
patent  the  apparatus  is  so  constructed  that  the 
main  piston  operates  both  the  compression  of  the 
addition  gas  in  the  auxiliary  compressor  and  its 
transference  after  cooling  to  the  main  cylinder. 

— H.  J.  H. 
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Absorption  apparatus;  Tubular  packing  for  . 

Deutsche  Ton-  und  Steinzeugwerke  A.-G.,  Char- 
lottenburg.  Ger.  Pat.  314,597,  14.10.16. 
Stoneware  tubes  for  packing  absorption  apparatus 
and  the  like  are  provided  inside  with  baffles,  some 
of  which  are  inclined  so  as  to  form  pockets  in 
which  liquid  collects.  A  number  of  layers  of  the 
tubes  are  arranged  one  above  another,  and  the 
liquid  passing  down  the  apparatus  splashes  on  to 
the  liquid  collecting  in  the  pockets  and  also  on  to 
the  walls  of  the  tubes,  thus  effecting  good  contact 
between  liquid  and  gas. — L.  A.  C. 

Heating  liquids  electrically ;  [Liquid-tight  in- 
sulating joints  iri]  apparatus  for .     G.  Bella- 

viti,  Milan,  Italy.  Eng.  Pat,  135,225,  2.11.17. 
(Appl.  16,017/17.) 

High-temperature  reactions;  Apparatus  for  con- 
ducting   .     N.  Testrup,  Assignor  to  Techno- 

Chemical  Laboratories,  Ltd.,  London.  U.S. 
Pat.  1,322,652,  25.11.19.     Appl.,  19.3.18. 

See  Eng.  Pat.  115,087  of  1917;  this  J.,  1918,  357  a. 

Desiccation  of  air  or  gases.  G.  Claude,  Assignor  to 
L'Air  Liquide  (Soc.  Anon,  pour  l'Etude  et  1' 
Exploit,  des  Proc.  G.  Claude),  Paris.  U.S.  Pat. 
1,323,014,  25.11.19.    Appl.,  5.5.14. 

See  Eng.  Pat.  11,094  of  1914;  this  J.,  1914,  907. 

Separation  of  substances  of  different  specific  gravi-    j 
ties,  such  as  fine  coal  or  ores  and  the  like;  Ap- 
paratus   for    .      J.    M.    Draper,    Bridgend. 

U.S.  Pat.  1,323,174,  25.11.19.     Appl.,  12.11.17. 

See  Eng  Pat.  111,826  of  1917;  this  J.,  1918,  45  a. 

Loose  material;  Transference  of .     C.  E.  Blyth,    I 

Stockton.  U.S.  Pats.  1,323,243  and  1,323,244, 
2.12.19.     Appl.,  9.5.17  and  18.9.18. 

See  Eng.  Pat.  104,775  of  1916;  this  J.,  1917,  535. 

Air  or  other  gases;  Apparatus  for  treating  ■ . 

W.  H.  Yardlev,  Sheffield.  U.S.  Pat,  1,323,666, 
2.12.19.     Appl.,  20.3.18. 

See  Eng.  Pat.  116,512  of  1917;  this  J.,  1918,  453  a. 

Pumping,  [corrosive]  liquids;  Apparatus  for  . 

A.     H.     Human,    Gerrards     Cross,    Assignor    to 
Kestner  Evaporator  and  Engineering  Co.,  Ltd., 
London.     U.S.    Pat.    1,323,864,    2.12.19.     Appl.,    | 
13.3.18. 

See  Eng.  Pat.  115,254  of  1917;  this  J.,  1918,  358a. 

Extracts,   infusions,   or  decoctions;   Apparatus  for 

enabling   to    be   obtained    in   a    continuous 

manner.  P.  Kestner,  Paris.  U.S.  Pat. 
1,325,298,  16.12.19.     Appl.,  11.2.19. 

See  Eng.  Pat.  132,075  of  1918;  this  J.,  1919,  751  a. 

Mixing  apparatus.     Eng.  Pat.  135,544.     See  IX. 

Apparatus   for   measuring    charges    of    gas.     Eng. 
Pat.  134,615.     See  XIXb. 

Pyrometric   method. 
XXIII. 


U.S.   Pat.   1,323,309.       See 
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Coal;  Ozonisation  of suspended  in  non-aqueous 

media.       F.     Fischer     and     H.     Tropsch.       Ges. 

Abhandl.    zur    Kenntnis    der    Kohle,    1919,    II., 

160—168.      Chem.    Zentr.,    1919,    90,    IV.,    842— 

843. 

"  Soft  "  coal  suspended  in  chloroform  was  rapidly 

attacked  by  ozone  with  simultaneous  chlorination 

and  a  considerable  increase  in  weight.     The  pale 


brown  reaction  product  was  insoluble  in  chloro- 
form, soluble  in  alcohol,  less  soluble  in  acetone, 
acetic  acid,  and  ethyl  acetate,  sparingly  soluble  in 
ether,  water,  and  aqueous  acids,  but  soluble  in 
aqueous  alkalis.  When  suspended  in  carbon  tetra- 
chloride coal  was  not  affected  by  ozone.  In  glacial 
acetic  acid  a  reaction  readily  occurred  and,  on  evap- 
oration of  the  acetic  acid  in  vacuo,  a  syrup  was  ob- 
tained from  which  ether  precipitated  a  light  brown 
6trongly  acid  substance,  the  solubility  of  which  in 
water  increased  with  increasing  duration  of  the 
ozone  treatment.  The  yellow-coloured  solution 
darkened  on  boiling,  and  had  a  strong  odour  of 
caramel.  By  the  action  of  diazomethane  on  these 
products  compounds  of  the  nature  of  esters  were 
obtained,  insoluble  in  soda.  The  substance  remain- 
ing dissolved  in  the  acetic  acid  after  precipitation 
with  ether  yielded  a  dark  reddish-brown  mass  con- 
taining small  quantities  of  oxalic  acid.  The  main 
portion  consisted  of  readily  decomposable  coloured 
substances  of  strongly  acid  character,  insoluble  in 
organic  solvents,  which  formed  with  most  metallic 
salts  compounds  insoluble  in  acetic  acid.  The 
ozonisation  of  lignite  in  acetic  acid  was  analogous 
to  that  of  ordinary  coal.  Oxalic  acid  was  the 
primary  product  of  the  prolonged  ozonisation  of 
coal,  but  the  oxalic  acid  was  itself  partially 
destroyed   by  ozone. — J.   F.   B. 

Low  temperature  carbonisation.    Tern.    Ber.,  1919, 
52,  1836. 

Factory  plant  embodying  the  features  described 
by  Fischer  and  Gluud  (this  J.,  1919,  563  a)  was 
constructed  by  Tern  as  early  as  1910. — J.  C.  W. 

Ignition-temperatures    [of    gases'];    Determination 

of by  the  soap-bubble  method.    A.  G.  White 

and  T.  W.  Price.     Chem.  Soc.  Trans.,  1919,  115, 
1248—1264. 

The  soap-bubble  method  for  the  determination  of 
the  ignition^temperature  of  mixtures  of  inflam- 
mable gases  (McDavid,  this  J.,  1917,  1264), 
in  which  a  soap-bubble  containing  the  vapour 
is  made  to  impinge  on  a  heated  wire  coil  of  known 
temperature,  has  been  applied  to  determine  the 
ignition  temperatures  of  certain  mixtures  of  ether, 
benzene,  light  petroleum,  and  hydrogen  with  air. 
After  careful  standardisation  the  results  given  by 
this  method  were  found  to  be  affected  by  the  phy- 
sical state  of  the  igniting  surface  and  the  nature 
of  the  material  of  which  it  was  made.  Even  the 
addition  of  small  quantities  of  the  salts  used  for 
standardisation  purposes  altered  the  results 
obtained.  The  ignition-temperature  of  a  particular 
gas  mixture  often  varied  by  more  than  150°  C.  as 
determined  by  two  different  coils,  and  the  results 
indicate  that  the  method  is  not  trustworthy  even 
for  comparative  purposes. — E.  H.  R. 

Dehydrogenation  of  hydrocarbons  by  means  of 
palladium-black.  J.  Tausz  and  N.  von  Putnoky. 
Ber.,  1919,  52,  1573—1583. 
A  method  is  described  by  which  cyclohexanes  can 
be  estimated  in  mixtures  with  paraffins,  depending 
on  a  measurement  of  the  hydrogen  liberated  when 
a  convenient  quantity  is  circulated  over  a  specially 
active  palladium-black  maintained  at  270° — 300°  0. 
Cyclohexanes  are  completely  converted  into  ben- 
zenes in  this  way,  but  the  paraffins  themselves  also 
produce  a  little  hydrogen,  an  equilibrium  with  the 
olefines  being  established.  The  volume  of  hydrogen 
produced  by  the  cyclohexanes,  however,  is  nearly 
20  times  that  developed  by  equal  quantities  of  the 
paraffins  under  the  same  conditions,  so  that  quan- 
titative results  are  obtained  with  a  fair  degree 
of  accuracy  if  there  is  more  than  1%  of  the  cyeiic 
hydrocarbons  in  the  mixture.  As  an  example  of 
the  application  of  the  method,  the  proof  of  the 
presence  of  cyclohexane  in  a  sample  of  hexane  from 
American  petroleum  is  given.     AVhereas  30  c.c.  of 
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th.  ti.   i.-ii. ocane  ■ . 1 1 1  >  gave  .v.^  o.c.  of  hydro 
•i  tha  natural  ail  govs  448  co.,  correspond- 
ing to  -I      of  .  \ .  l.ili.  x.iiu-   in   the  sample, 
farther,  J.  Cham.  So  .  1990,  ii.,  81.)— J.  C.  W. 

oil*.      Chemical     eonstituenti     of     the 

mnous   Itir  »il.i   rich    in   sulphur.     III.      II. 
■      i:.  i..  1919,  52,  1903     1910. 

Tmk  purification  of  1 1 1* •  crude  oil  is  effected  as  fair 
Iowa  Hw  oil  is  heated  irith  Boda-lime,  whereby 
it  l,i~,  .  i;~  obnoxious  odour  and  becomes  paler  and 
mora  mobile.  Then  it  is  washed  with  dilute  sul- 
phuric acid,  dried,  and  heated  with  sodium  in  a 
current  ol  ammonia  gas.  After  tins  n  contains 
only  a  small  quantity  ol  a  ketonic  inbstanoe,  which 
i-  destroyed  by  means  ol  magnesium  methyl 
chloride,  and  tinallx  the  oil  l-  fractionated  from 
■odium  a  specimen  ol  crude  <>il  from  the  south 
I  gave  m  arly  half  its  weight  of  a  plea.sant- 

iling  liquid,  containing  only  carbon,  hydrogen, 
and  sulphur,  all  but  the  highest  Fractions  being 
colourless.    (Sec  also  J.  Chem.  Soc,  1920,  i..  74.) 

—J.  c.  w. 

A7.ii/ii/i    wax;   Behaviour  of towards  ozone. 

schei   and  H.  Tropsch.     Ges.  Abhandl.  aur 

Kenntins  der  Kohl,'.  1919,  li.(  162—172.    Clam. 
/,,.;,..    1919,   90.    IV.,   SI7. 

Diuk  brown,  powdered  monton  wax.  suspended 
in  carbon  tetrachloride  or  glacial  acetic  acid,  was 
changed  to  a  'ight  brown  product  by  the  passage  ol 
For  a  short  time,  hut  after  prolonged  treat- 
ment products  »ere  obtained  which  were  soluble  in 
dilute  alkalis,  whereas  montan  wax  itself  is  saponi- 
lahle  only  on  boiling  with  caustic  soda  under  pres- 
sure. Apparently  the  esters  are  decomposed  by  the 
a, Hon  ol  the  ozone  with  the  formation  of  acids. 
II,.-  product  obtained  from  montan  wax  in  carbon 
tetrachloride  was  ol  s  waxy  nature,  and  on  melt- 
ing with  water  the  latter  showed  a  weak  peroxide 
re. i,  lion;  the  waxy  product  could  bo  fractionated 
hv  dissolving  in  alcohol,  some  of  the  fractions  still 
containing  neutral  constituents.  Montanic  acid, 
which  was  isolated  from  the  products  of  the  saponi- 
fication of  montan  wax,  is  also  attacked  by  ozone  in 
the  presence  of  carbon  tetrachloride,  giving  acids 
of  lower  molecular  weight  which  form  typical  soaps 
with  alkalis.  When  finely-powdered  montan  wax, 
suspended  in  aqueous  caustic  potash  or  sodium  car- 
bonate, was  treated  with  ozone,  no  soluble  products 
wero  formed  after  24  hours.  On  melted  montan  wax 
ozone  had  only  a  bleaching  action. — J.  F.  B. 

<•*.<  and  lubrication.     Deeley.     ,SVe  I. 

Trim'  from   petroleum   spirit.      Berl  and 

Ziffl  :  -  Wll. 

Patbmts. 

Preparation  of for  thr  manufac- 

''""'"/  J'  \as.     S.  C.  Davidson,  Belfast. 

P        185,848,  23.12.18.     (Appl.  21,502/18.) 

I'iik  moisture  in  peat  as  taken  from  the  bog  cannot 

!    by    mechanical    pressure   below    about 

■it    losing   large   quantities   of    valuable 

organic  matter  along  with  the  expressed  moisture. 

It.    however,    tbe   peat    is    thoroughly    mixed    to    a 

putty-like   mass   with  enough   lime   to   render   the 

tly   alkal say   5     .    the   oily   and 

resinous  nutter  is  coagulated,  and   the  water  con- 
iay    be   reduced    to   30—36       by    mechanical 
means.-  IJ.   M.  V. 

1/anu/arfure     of     .         A. 

Munich.    Qer.  Pat.  313,892,  19.5.18. 
Peat,  humus,  nr  the  like  is  dehydrated  by  means  of 
cloth-covered    press   rollers   and   mixed   in   a   spiral 
mixer    with    a    meal    prepared    from    weeds   or   sub- 
stances   containing    lichenin.      The    meal    absorbs 


water  readily,  and  the  mass  becomes  -,>  stiff  that  it 
can  eaail]  be  pressed  into  briquetb        l>    YV. 

Heating  fiuei  for  combustion  .  vaporous, 

oi    dust   fuel,   or  for  heating   with    w<i*t. 
YV.  E.  Davies,  Penygraig,  S.  Wales.     Eng    r, 
135,549,  24.10  18.     (Appl.   17,867 
A  bans  of  Hue-,  lies  between  two  parallel  stretch  i 

Btrips  or  co in. ill.  curved   walls,  :t  and    I.  ol 

brickwork,    and  ol    two   alternating   sub- 

series  of  Hues,  I'  and  1.  Forming  together  a  primary 
series  oi   tines,   and  a  secondai  of  Hues,  2. 

Both   sets  of  Hues  of   the  primary  series  may   be 


used  as  combustion  chambers,  or  alternate  ones 
may  be  used  as  waste  lie.it  flues.  By  a  suitable 
arrangement  of  primary  and  secondary  flues  the 
gases,  after  burning  in  the  primary  flues,  are  sub- 
divided and  sent  in  the  opposite  direction  through 
the  secondary  flues.  The  arrangement  is  intended 
to  withstand  the  contraction  and  expansion  caused 
by  the  reversal  during  a  change-over  period  in 
coke-ovens  or  vertical  gas  retorts  of  the  regenera- 
tive typo. — W.  P. 

Coking  process.      AY.    B.    Marquard,    Easton,    Pa. 

U.S.  Pat.  1,323,711,  2.12.19.  Appl.,  2.1.19. 
A  battery  of  coke-ovens  is  arranged  in  a  series  ,t 
groups,  each  containing  the  same  odd  number  of 
ovens.  The  ovens  are  so  charged  and  discharged 
that  when  one  oven  lias  completed  ::  run  and  is 
being  discharged,  each  of  the  two  ovens  immediately 
adjoining  the  first  has  been  running  for  BUch  a 
time  that  the  sum  of  these  times  is  together  equal 
to  the  time  taken  by  the  first  for  a  complete  run. 

— W.  P. 

Gas  producers.     D.  J.  Smith.   I. .union.     Eng.  Pat. 
135,319,  28. 11. 1«.    (Appl.  19,697/18.) 

Alternative  means  aro  provided  for  mechanically 
operating  a  producer  ,>f  the  type  described  in  Eng. 
Pats.   120,699  and    121,446   (this  J.,    1919,   5a)    in 

order  that  it  may  ls>  operated  independently  of  the 
internal  combustion  engine  to  which  the  produci  I 
supplies  gas.  A  steam  engine  mounted  on  the  pro- 
ducer is  supplied  with  steam  From  B  l» nhr  heated 
by  the  producer.  The  steam  engine  operates  the 
fuel  feed,  the  ash  discharge,  and  the  pump  for  the 

water  supply  mechanically  and  continuously.  The 
air  supply  may  be  controlled  independently  of  the 

steam  supply. — YV.   1*. 

Qas  producers.     D.  J.  Smith,  London.     Eng.   Pat. 

185,648,  9.12.1W.    (Appl.  20.136/18.) 
SwiVEi.r.iNi;   means   are  provided   at   the   top  of  the 
producer,    by   means   of   which    the    loner   fuel-feed 
tube  may   lie   readily  displaced   and   a   smoke   pipe 
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or  fine  caused  to  register  with  and  cover  the  fuel- 
feeding  aperture.  A  slot  arranged  in  some  part  of 
the  feed  pipe  is  fitted  with  a  glass  or  other  trans- 
parent material  to  enable  the  fuel  to  be  watched. 
The  invention  is  applicable  more  particularly  to 
solf-propelling  vehicles  (see  Eng.  Pats.  120,599  and 
121,446;  this  J.,  1919,  5  a),  and  the  slot  is  so  placed 
as  to  be  within  view  of  the  driver  of  the  vehicle. 

— W.  P. 

Oils  and  semi-coke;  Method  for  obtaining from 

coal  in  rotating  distillation  apparatus.  F. 
Fischer,  Miilheim.    Ger.  Pat.  299,191,  14.11.16. 

"Whilst  the  coal  in  the  retort  is  in  a  plastic  con- 
dition it  is  rolled  into  a  compact  mass  by  a  massive 
iron  roller  which  is  embedded  in  the  charge.  With 
a  cylindrical  retort  1/6  m.  long  and  0'5  m.  in 
diameter,  and  a  roller  O'l  m.  in  diameter,  15  kilos, 
of  gas  coal  yields  1T3  kilos,  of  semi-coke,  and  1"5 
kilos,  of  tar  oils  with  a  calorific  value  of  8400  cals. 
The  semi-coke  is  a  transportable,  dense,  smokeless 
fuel.— T.  St. 

Go*  producers.  H.  M.  Iversen,  Grandrup,  Den- 
mark. Eng.  Pat.  135,339,  11.12.18.  (Appl. 
20,654/18.) 
Means  are  described  for  improving  the  running 
conditions  of  producer-gas  plant  in  which  the  fuel 
used,  such  as  peat,  lignite,  or  wood,  gives  rise  to 
a  gas  which  is  cleaned  only  with  difficulty.  A  pump- 
ing device  forces  the  gas  through  a  high  column  of 
washing  fluid,  a  continuous  circulation  of  gas  being 
maintained  by  means  of  a  relief  valve  and  pipe. 

— W.  P. 

Coal,  water  or  other  gases;  Treatment  of  ■ and 

removal  of  substances  contained  therein.  A.  J. 
Pennington,  Manchester,  and  M.  C.  Lamb. 
London.  Eng.  Pat.  135,577,  25.11.18.  (Appl. 
19,386/18.) 

Condensed  oils  of  the  pyridine  and  analogous 
series,  obtained  by  the  destructive  distillation  of 
bone*  or  leather,  are  utilised  for  removing  naphtha- 
lene and  anthracene  from  coal  gas,  or  for  enriching 
coal-  or  water-gas.  The  carbonaceous  residue  from 
the  distillation  of  bones  or  leather  may  be  treated 
with  steam  whilst  still  in  the  heated  retort  for  the 
production  of  water-gas. — W.  P. 

Petrols,  petroleums,  benzols  and  the  like;  Process 
and  apparatus  for  the  continuous  fractional  dis- 

iliidtwn  of .    E.  Barbet  et  Fils  et  Cie,  Paris. 

Eng.  Pat.  117  615,  22.6.18.  (Appl.  10,341/18.) 
Int.  Com-.,  3.7.17.  Addition  to  Eng.  Pat.  9088 
of  1914. 
In  an  apparatus  for  the  continuous  fractional  dis- 
tillation of  petroleum  and  the  like,  of  the  type 
described  in  the  chief  patent  (see  Fr.  Pat.  468.06* 
of  1913;  this  J.,  1914,  954),  the  oil,  after  dehydra- 
tion, is  heated  under  atmospheric  pressure  in  a 
plate  column  in  which  the  lighter  fractions  are 
separated;  the  residual  oil  is  then  distilled  under 
vacuum  with  multiple  (triple)  heating  effect  for 
separation  into  different  fractions. — L.  A.  C. 

SI,, ilea  and  coals;  Treatment  [distillation]  of  . 

D.     E.     Day,     Washington,     D.C.       U.S.     Pat. 

1,323,681,  2.12.19.  Appl.,  4.3.18. 
Hot  flue  gases  containing  not  more  than  a  trace  of 
oxygen  are  utilised  for  distilling  off  the  hydro- 
carbon oils  from  shales.  These  gases  are  passed, 
together  with  steam,  through  the  material,  which 
is  subjected  to  agitation  as  it  passes  through  the 
retort.— W.   P. 

Shale  oils;  Process  for  obtaining  in  rotary 

carbonising  retorts.  Konigl.  Bau-  und  Berg- 
direktion,  Stuttgart,  and  Zeller  und  Gmelin, 
Eislingen.    Ger.  Pat.  303,803,  1.3.17. 

The  shale  is  conveyed   continuously  to   the  upper 


end  of  a.  rotary  drum,  and  in  the  course  of  its 
passage  through  the  drum  it  is  subjected  to  a 
gradually  increasing  temperature  and  discharged 
at  the  other  end,  the  resulting  vapours  being 
drawn  off  in  the  usual  manner.  The  drum  is 
divided  into  several  sections,  each  surrounded  by 
a  separate  heating  chamber  in  which  the  tempera- 
ture is  raised  to  the  desired  degree.  The  shale 
is  fed  to  the  drum  and  the  gases  and  the  residue 
are  withdrawn  all  under  exclusion  of  air. — J.  F.  B. 

(;,,lrr.    Ger.  Pat.  313,958.    Seel. 

Sulphur  compounds.    Ger.  Pat.  309.159.     See  VII. 

Verifying  liquids.    U.S.  Pats.  1.323,239.  1,323,251, 
and  1,323,256.    See  XIXb. 


Hb.-DESTRUCTIVE  DISTILLATION; 
HEATING;   LIGHTING. 

Patents. 

Cellulose-containing  materials  [e.g.,  peat];  Treat- 
ment [wet-carbonising]  of .    N.  Testrup,  and 

Wetcarbonizing,  Ltd.,  London.  Eng.  Pat. 
135,578,  25.11.18.  (Appl.  19,389/18.)  (See  also 
Eng.  Pat.  18,030  of  1914;  this  J.,  1914,  912.) 

Peat  is  wet-carbonised  in  suitable  apparatus  at 
the  lowest  economical  temperature.  The  resulting 
mass  is  filtered,  the  press  effluent  evaporated,  pre- 
ferably in  apparatus  of  the  type  described  in  Eng. 
Pats.  12,462  and  22.670  of '  1911  (this  J.,  1912, 
971;  1913,  183),  and  the  acid  recovered  from  the 
steam  or  concentrated  in  the  liquor.  The  recovered 
acid  is  added,  together  with  any  additional  acid 
required,  to  a  fresh  batch  of  peat.  The  process 
results  in  a  great  saving  of  heat. — W.  P. 

Peat,  broirn-eoal,  lignite,  sapropel,  oil-shales,  wood, 

etc. ;     Treatment     [distillation]     of     .       C. 

Francke,  Berlin.  Ger.  Pat.  314,337,  2.11.17. 
Peat  or  other  material  is  heated  in  slowly-revolving 
drums  provided  at  the  sides  with  tubes  for  leading 
gas  to  and  away  from  the  drums.  The  material  is 
first  dehydrated  and  then  distilled  at  temperatures 
up  to  550°  C.  The  drums  are  heated  from  below 
by  gas  arising  from  the  distillation,  after  treat- 
ment for  the  recovery  of  condensable  products. 
Material  containing  35°'  of  water  can  be  treated  in 
two  hours.— T.  St. 

Bemoving  gases  [from  X-ray  tubes];  Method  of 

and  apparatus  produced  thereby.  W.  D. 
Coolidge,  Schenectady,  N.V.,  Assignor  to  General 
Electric  Co.  U.S.  Pat.  1,323.836,  2.12.19.  Appl., 
6.10.16. 

See  Eng.  Pat.  109,358  of  1916;  this  J.,  1917,  1088. 

Tar-containing  liquids.    Eng.  Pat.  120,55*.    See  ill 

Liquors   from    straw    paper   factories.      Ger.    Pat. 
314,054.    See  V. 

Tungsten.     Ger.  Pat.  306,364.     Sec  X. 


Ill— TAR  AND  TAR  PRODUCTS. 

Nitrobenzene;  Determination  of  the  course  of  the 

catalytic  reduction  of  .     F.  F.  Nord.     Ber., 

1919,  52,  1705—1712. 
/3-Phentlhtdroxtlamine  is  known  to  play  an  im- 
portant part  in  the  chemical  or  electrolytic  reduc- 
tion of  nitrobenzene  to  aniline,  and  experiments 
were  made  to  determine  whether  it  is  formed  inter- 
mediately during  catalytic  reduction.  o-Nitro- 
benzaldehyde  and  o-nitroacetophenone  were  shaken 
with  hydrogen  and  colloidal  platinum,  and  by 
stopping  the  reduction  after  two  molecular  propor- 
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i    hydrogen   wen-  absorbed   tin'  author  was 

-l.it.'     alllhianil     alhl      lucthv  lanlhr.inil. 

ively,  ilntH'  being  the  internal  condensation 

products    .il    tlio    phcn\  Ihvdrowlaiiinic    derivatives 

.1.  Chem.  8oc,  1980,  i  .  21.)  -J.  C    \\ 

Phthalic  anhydride.     II       Melting  point   of  pure 
phtl  yd  ride.  item:      vhthalic 

1         K        P.      M 
.1.  lua.   Kng.  Chem.  1919,   II.  1116     111!'. 

I'm  i  H  \i  1 1'  .iniiv.il  i. i>-  mad. ■  Kv  i in- .  .a. 1 1 v i i.  oxidation 
.ii  naphthalene  (Gibba;  this  J.,  L918,  « i ~~  I  \>  shows 
e  iu.  pt.  (I-  I  ".mi  three  degrees  higher  than 
that  previously  recorded.  In  producing  still  purer 
preparations  tin'  material  was  warmed  for  5  hours 
in  a  vacuum  oven  at  BO  t'.,  and  twice  Bublimed 
i  r Ii*-  presence  of  phosphorus  pentoxidc. 
No  differences  were  observed  by  analysis  or  in  the 
in.  pt.  of  the  first  anil  second  sublimates.  A  dif- 
ferential method  oi  titration  was  devised  by  Adams 
in  which  0*fi  grm.  of  the  sample  was  dissolved  in 
me,  a  few  drops  of  a  solution  of 
Jlr.mio  -  phenol      Blue      i  tetrabromophenolsulphon- 

ShthaJem)  added,  and  tin-  solution  titrated  with 
normal  potassium  phthalate  solution  in  80°', 
alcohol.  In  the  presence  of  phthalic  acid  the  cnd- 
point   .>f   the  titration   is   reached   when   sufficicnl 

phthalate  has  been  added  to  produce  the  acid  pluha- 
1  .t  .  and  a  further  addition  causes  the  colour  to 
change  to  indigo-blue.  Tested  by  this  method  the 
s.-ioiid  sublimate  of  phthalic  anhydride  was  found 
to  coutain  less  than  111  phthalic  acid.  The  melt- 
ing point  nas  found  to  l>e  130"84c  ('.  Mixtures  of 
•  1  quantities  of  pure  phthalic  acid  and  pure 
phthalic  anhydride  wero  tested  in  the  same  melting- 
point  apparatus  and  the  results  plotted  in  freezing- 
point  curves.  It  was  found  that  the  eutectii 
perature  (129"74°  C.)  corresponded  to  a  mixture 
containing  1*96  of  phthalic  acid.  Owing  to  the 
readiness  with  which  this  acid  decomposes  near  its 
■Kiting  point  into  phthalic  anhydride  and  water, 
nninations  only  afford  an  approximation 
to  the  true  m.  pt.  By  graphical  extrapolation  the 
ni.  pt.  of  puro  phthalic  acid  is  indicated  to  be 
C.  A.  M. 


lie  anhydride.  III.  The  system:  naphth 
phthalic    atth  i/ilnil.  .      K.    P.    Monroe.      .T.    Ind. 
Bag.  C'heui.,  1819,  11,  1119—1120. 

Mixttrfs  of  pure  naphthalene  (ni.  pt.  80'05°  C.) 
■Bd  phthalic  anhydride  (in.  pt.  130"84o  C.)  were 
examined,  and  the  freezing-point  curves  for  the 
plotted.  The  eutoctic  temperature  64'9:i  C. 
•  orreoponded  to  a  mixture  containing  290%  of 
phthalic  anhydride.     No  evidence  was  obtained  of 

iateaoe  of  solid  solutions.     (See  also  J.  Chem. 

i  •        1980.)— C.  A.  M. 

PATENTS. 

far;     Removing    the    from     tar-containing 

I      Barbel  et  Fils  et  C'ic.  Paris.     Eng. 
9.10.18.     (Appl.    16,457   18.)     Int. 
C'onv.,    1I.1U.17. 

AorKOCS  Mentions  contaminated  with  tar.  e.g.,  the 
pyrol igneous  liquid  obtained   in   the  distillation  of 

ir.'  treated  with  organic  liquids  basolnhle  in 
water  but  oapable  of  readily  dissolving  the  tar. 
~ol  or  the  like  A  cylindrical  vessel  is 
packed  with  porcelain  halls,  quartz,  or  coke  sup- 
ported by  a  perforated  iron  plate  placed  a  short 
distance  above  the  bottom  of  the  vessel,  and  an 
open  space  is   also   left  at  the  top  of  tho  vessel. 

and  the  aqueous  liquid  are  admitted  through 
the  sido  of  the  vessel  by  inlets  sitnated  respectively 
near  the  top  and  bottom  of  tho  portion  filled  with 
packing;  the  aqueous  liquid  rises  and  is  scrubbed 
by  the  ilewendinir  stream  of  cresol.  In  the  open 
«pace  at  the  top  of  the  vessel  any  cresol  suspended 


in  id.    liquid   sepai    tea,   and  a  dear  solutioi 
from  bar  is  drawn  oil  continuously j  cresol  contain- 
ing   tar    in    solution    is    drawn    off    from    the 

bolOT  the  packing,  and  ,-  purified  bj  distillation. 

— L.  A.  C. 

Wood  tar;  Extraction  ■■!  higher  fatty  add*  and 
other  organic  acids   from  K.    Bornstein, 

Berlin,    c.t.  Pat.  :il  1,358,  20  1.17. 
Thb  tar  is  Fractionally  distilled  under  reduced  pies- 
sure   and   the  laity   a.  ids     n    the   fraction    boiling  at 

190° — 985°  C.  at  15  mm.  are  extracted  in  the  usual 

manner.     The  yi.l.l  varies  with  the  nature  ol   the 

lar.  One  kilogram  of  a  .rude  pine  tar  yielded 
approximately  28  Rrnis.  of  oleic  a.  id,  is  gims.  of 
palmitic  acid,  and  a  small  quantity  of  liquid  and 
solid  ahietie  acid;  ar.ieln.lii  a.i.l  was  present  in 
the  fractions  of  higher   boiling  point.      1).    K.   T. 

Sul pliiinnl urn  uf  hydrocarbons  nith  sulphur  tn- 
oxide.  C.  If.  Downs,  Clifiside,  N.J.,  Assignoi  to 
The  Barret!   Oo.     D.8.   Pat.   1,821,994,   I*. 11. 19. 

Appl.,   11.(3.1 

An  aromatic  hydrocarbon  whilst  iii  the  state  of 
vapour  is  BUlphonated  with  8  gas  containing  sul- 
phur trioxide.— D.  F.  T. 

Nitro    compounds;   Process  for   the    i  roduction   of 

.     L.  J.  J.  Perruche,  St.  fjecvaia,  France. 

U.S.  Pat.  1,325,168,  16.12.19.    Appl.,  19.8.18. 

See  Kng.  Pat.  131,982  of  1918;  this  .1..  1919,  812  a. 

Distillation  of  benzols,  etc.  Kng.  Pat.  117. CIV 
See  II  a. 

Purifying  liquids.  U.S.  Pats.  1,323,230,  1.323,251, 
and  1,323.256.    See  XIXb. 


IV.-C0L0URING  MATTERS  AND  DYES. 

Alizarin;  Action  of  potassium  hypochlorite  on 

in   alkaline  solutions.     P.   Scholl,  Ber.,  1919,  52, 

L829— 1886. 

Alizarin  is  oxidised  by  hypochlorite  in  potassium 
hydroxide  solution,  the  bluish-black  potassium  salt 
of  3.4.3'.4'-tctrahydroxy-2.2'-dianlhraquinouyl  be- 
ing formed.  This  is  much  poorer  than  alizarin  as 
a  mordant  dye.  When  distilled  with  zinc  dust,  in 
an  atmosphere  of  hydrogen,  under  reduced  pressure, 
it  forms  2.2'-dianthryl,  and  when  heated  with  zinc 
chloride  it  loses  water  and  gives  1.  l-dihydroxv- 
2.2'-dianthraquinonylene-3.3'-oxide.  (See  further, 
.1.  Chem.  S„e  .  1920,  i.,  64.)— J.  C.  W. 

Phenols  as  mordant  dyes.     R.  Molilatt.    Bcr.,  1919, 

52,  1730—1734. 
Phenols  which  are  capable  of  forming  internally 
complex  salts  impart  more  or  less  fast  shades  to 
mordanted  wool.  1.8-Dihydroxy naphthalene,  a-  and 
/3-anthrols.  pheiianthraquinol,  and  1.2-dihydroxy- 
naphthalene-4-sulphonic  acid  give  colours  which  are 
last  to  air  and  light,  boiling  soap  solution,  or  boiling 
A  I  hydrochloric  acid.  (See  further,  J.  Chem.  Soc, 
1920,  i.,  36.)— J.  C.  W. 

Triphenylmethane  dyes;  Constitution  of .    H. 

Kaulltnann.  It. ir.(  1919,  52,  1-121— 1122. 
'I  hk  hypsochromic  effect  of  the  introduction  of  a 
third  amiiio-group  in  Malachite  Green  .an  only  be 
explained  on  electrochemical  lines.  liy  converting 
Miehler's  ketone  into  the  chloride  and  condensing 
this  with  m-dimethoxybenaene  in  presence  of 
aluminium  chloride  a  compound  is  obtained  bavin;; 
two  methoxy  groups  in  the  third  nucleus  of 
.Malachite  Qreen,  namely,  4.4'-tetiain.Hhyldiamino- 
2'.4"-dimethoxytiiph.  nylcarhinol,  in.  pt.  196°  O. 
Solutions  of  this  white  substance  have  the  following 
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colours ;  dilute  acetic  acid,  bluish-green ;  dilute 
mineral  acids,  red,  becoming  bluish-green  on  dilu- 
tion ;  concentrated  sulphuric  acid,  orange. 

—J.  C.  W. 


Phthalic    anhydride;    Condensation    of   with 

phenols  in  the  presence  of  aluminium  chloride. 
F.  Ullmann  and  ^X.  Schmidt.  Ber.,  1919,  52, 
2098—2118. 

Hydroxybenzoylbenzoic  acid  derivatives  are  pre- 
pared in  uniformly  good  yield  by  the  condensation 
of  phenols  with  phthalic  anhydride  by  means  of 
aluminium  chloride  in  presence  of  acetylene  tetra- 
chloride as  solvent.  The  carbonyl-group  of  the 
phthalic  anhydride  attaches  itself  for  the  most  part 
to  the  carbon  atom  in  the  ortho-position  to  the 
hydroxy  1-group  of  the  phenol.  Starting  from  tetra- 
chlorophthalic  anhydride,  o-hydroxybenzoylbenzoic 
acid  derivatives  are  almost  exclusively  obtained 
which  are  readily  converted  by  alkalis  into  xanthone 
derivatives.  Phthalic  anhydride  and  p-eresol 
vield  5'-methyl-2'-hvdroxv-o-benzovlbenzoic  acid, 
C,H,(CH3)(OH).CO.CcH,.CO;,H,  colourless  pris- 
matic crystals,  m.  pt.  194° — 195°  C,  which  is  con- 
verted by  sulphuric  acid  into  l-hydroxy-4-methyl- 
anthraquinone,  reddish-yellow  needles,  m.  pt. 
175°  C.  2'-Hydroxy-4'-methyl-5'-chloro-o-benzoyl- 
benzoic  acid,  colourless  prisms,  m.  pt.  205° — 206°  C., 
is  prepared  from  p-chloro-m-cresol  and  is  trans- 
formed by  sulphuric  acid  monohydrate  into 
l-hydroxy-3-methyl-4-chloroanthraquinone,  orange- 
red  needles  m.  pt.  177°  C.  The  latter  is  converted 
by  p-toluidine  in  the  presence  of  copper  powder  into 
1  -  hydroxy  -  3  -  methyl-4-p-toluidinoanthraquinone, 
bluish-violet  needles,  m.  pt.  191°  C.  The  chlorine 
atom  can  be  replaced  by  the  hydroxyl-group  by 
treatment  with  sulphuric  and  boric  acids  at  150° — 
160°  C,  whereby  1.4-dihydroxy-2-methylanthra- 
quinone  (2-methylquinizarin),  carmine-red  needles, 
m.  pt.  177°  C,  is  formed.  l-Hydroxy-3-methyl-4- 
toluenesulphonaminoanthraquinoiie,yellowish-brown 
needles,  m.  pt.  213° — 214°  C,  is  obtained  by  heating 
the  hydroxymethylchloroanthraquinone  with  potas- 
sium acetate,  p-toluenesulphonamide,  and  copper 
acetate  in  amyl  alcoholic  solution  and  is  hydrolysed 
to  l-hydroxy-3-methvl-4-aminoanthraquinone,  violet 
needles,  m.  pt.  257b— 258°  C.  When  heated  with 
potassium  and  copper  acetates  in  the  presence  of 
naphthalene  the  hydroxymethylchloroanthraquinone 
yields  l-hydroxy-3-methylanthraquinone,  m.  pt. 
178°  C.  The  condensation  of  p-cresol  with  tetra- 
chlorophthalic  anhydride  gives  2'-hydroxy-5'-methyl- 
3.4.5.6-tetrachloro-o-benzovlbenzoic  acid,  m.  pt. 
232° — 235°  C.  according  'to  the  rate  of  heating, 
which  is  quantitatively  transformed  by  alkali  car- 
bonate or  hydroxide  into  2-methyl-5.6.7-trichloro- 
xanthone-8-carboxylic  acid,  colourless  prismatic 
needles,  m.  pt.  263° — 266°  C.  Under  similar  con- 
ditions m-eresol  gives  2'-hydroxy-4'-methyl-3. 4.5.6- 
tetrachloro-o-benzovlbenzoic  acid,  pale  yellow  plates, 
m.  pt.  226°— 228°  C,  which  yields  3-'methyl-5.6.7- 
trichloroxanthone-8-carboxylic  acid,  long,  colourless 
prismatic  needles,  m.  pt.  254° — 256°  C.  (decomp.). 
2' -Hydroxy -3'-methyl-3. 4.5. 6-tetrachloro-o-benzoyl- 
benzoic  acid,  yellow  rhombic  plates,  m.  pt.  222° — 
225°  C.  and'  4-methyl-5.6.7-triehloroxanthone-8- 
carboxylic  acid,  colourless  prismatic  needles,  m.  pt. 
270° — 273°  C.  (decomp.)  are  successively  prepared 
from  o-cresol.  Phenol  yields  2'-hydroxy-3. 4.5.6- 
tetrachloro-o-benzovlbenzoic  acid,  colourless,  shin- 
ing leaflets,  m.  pt.  216°— 218°  C.  and  5.6.7-trichloro- 
xanthone-8-carboxyIic  acid,  colourless  prismatic 
needles,  m.pt.  261° — 264° C. ,  whilst  /3-naphthol  gives 
2'-hydroxy-3.4.5.6-tetrachloro-2-a-naphthoylbenzoic 
acid,  yellowish  rhombic  plates,  m.  pt.  214° — 217°  C. 
and  4'. 5'. 6'  -  trichloro-1.2-  naphthoxanthone  -  l'-car- 
boxylic  acid,  needles,  m.  pt.  273° — 275°  C.  (de- 
comp.).    All  the  recorded  m.  pts.  aro  "corrected." 

— H.  W. 


Patent. 

Azo  dyestuffs  dyeing  on  mordants  and  process  of 
making  same.  C.  Jagerspacher,  Assignor  to 
Society  of  Chemical  Industry  in  Basle,  Switzer- 
land. U.S.  Pat.  1,323,285,  2.12.19.  Appl.,  14.5.19. 

Dyestuffs  prepared  by  combining  1.8-dihydroxy- 
naphthalenesulphocarboxylic  acids  with  aromatic 
diazo  compounds  which  do  not  contain  a  hydroxyl 
group  in  the  o-position  to  the  azo-group  dye  wool, 
in  an  acid  bath,  red  to  blue  tints.  On  subsequent 
chroming  of  the  dyed  wool,  or  by  printing  the 
colours  together  with  chromium  mordants  on  cotton, 
fast  blue  to  black  shades  are  produced. — L.  A.  C. 


V— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Cellulose;  Modification  of in  the  beetling  pro- 
cess. C.  F.  Cross.  J.  Soc.  Dyers  and  Col.,  1919, 
35,  271.  (See  also  this  J.,  1919,  7.A.) 
Normal  bleached  cotton  cloth  was  damped  and 
beetled  continuously  in  a  layer  2  ins.  thick  until 
the  fibre  was  tendered  up  to  the  point  of  destruc- 
tion. In  this  treatment  considerable  heat  was 
developed  up  to  a  maximum  temperature  of  200°  C. 
The  following  results  were  obtained  on  examination 
of  the  fibre  under  the  action  of  sodium  hydroxide 
solution  of  17'5%  concentration.  Original  cotton  :  — 
a-cellulose,  99'7%  ;  ,8-celIulose,  0-8%.  Half-tendered 
portion: — a-cellulose,  923;  4-cellulose,  4"9;  hygro- 
scopic moisture,  3'6%.  Fully  tendered  portion:  — 
a-cellulose,  78"0;  ^-cellulose,  16"2;  hygroscopic 
moisture,  3'3%.  The  results  show  that  the 
destroyed  fibre  was  not  identical  with  the  fine 
powder   previously   described. — J.  F.  B. 

Cellulose;  Colloidal .  Investigations  on  the  dis- 
sociation of  mordant  salts  by  cellulose.  C.  G. 
Schwalbe.  Z.  angew.  Chem.,  1919,  32,  355—357. 
(See  also  this  J.,  1919,  858  a.) 
In  the  manufacture  of  "  pergamyn  "  (greaseproof) 
papers,  Mitscherlich  wood  pulp  is  beaten  in  the 
hollander  until  it  acquires  a  slimy  condition.  This 
type  of  wood  cellulose  is  characterised  by  a  rela- 
tively high  cupric-reducing  value,  and  if  hydro- 
cellulose  or  oxycellulose  be  similarly  beaten  in  the 
hollander,  the  colloidal  condition  is  reached  far 
more  quickly  than  in  the  case  of  cellulose  itself. 
Moreover,  if  a  normal  cotton  cellulose  with  low 
cupric-reducing  power  be  beaten,  the  conversion 
into  a  colloidal  condition  takes  very  much  longer, 
and  when  the  modification  is  ultimately  effected  the 
cupric-reducing  power  of  the  product  is  consider- 
ably higher  than  that  of  the  original  material. 
Hence  it  appears  probable  that  the  formation  of 
colloidal  cellulose  by  prolonged  beating  is  connected 
with  the  production  or  presence  of  hydrocellulose 
and  oxycellulose.  The  slimy  modifications  of  cellu- 
lose exhibit  typical  colloidal  properties;  they  dry 
up  in  the  air  to  tough,  horny  masses  which  swell 
out  again  considerably  in  an  atmosphere  saturated 
with  moisture,  but  if  the  colloid  be  dried  at  a  high 
temperature  it  becomes  irreversible,  and  the  tend- 
ency to  absorb  moisture  is  strongly  reduced.  The 
gelatinous  celluloses  produced  by  mechanical  treat- 
ment are  different  from  those  produced  by  the  swell- 
ing action  of  concentrated  solutions  of  acids,  akalis, 
or  salts.  The  latter  "  mercerised  "  celluloses  are 
characterised  by  the  formation  of  a  blue  compound 
with  iodine  reagents,  whereas  the  mechanically  pre- 
pared colloids  have  little  affinity  for  iodine.  Ou 
the  other  hand,  the  colloids  produced  by  prolonged 
beating  have  a  very  pronounced  influence  in  pro- 
moting the  dissociation  of  aluminium  sulphate  with 
fixation  of  aluminium  hydroxide,  and  this  property 
is  enhanced  in  the  case  of  colloids  produced  by  the 
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l,.,rn..i!  U.  aimciit  of  hydrocvllulos,.  or  oxy.  -clln- 

I,,,   dissociation  "i  neutral  salts  which  bakes 
place  during  the  steaming  or  a^.-iti^  of  mordanted 
and  the  fixation  ol   metallic  baaea  and  dye- 
probably   intimately  connected  with  tli<- 
nation  ol  hydrooeUulose  or  oxyoelluloee  or  both, 
ditions  of  the  reaction   bare  oonaiderable 
,„,'.  the   result,   and  optimum  effects  are 

obtained    by   restricting   the    proportion   of   water 
nt.    The  utility  ol  the  reaction,  how- 
• .  is  limited  by  the  danger  of  tendering  the  fibre. 
In  order  tq  avoid  tins  it  maj  be  possible  to  emploj 
mal  applii  al  ions  of  artifii  ially-prepared  hydro- 
oxycellulose  or  to  utilise   the  natural 
bemioellnloses,  in  which  case  i(  is  to  be  noted  thai 
idal  properties  of  these  substances  ran  be 
developed     by     pressure,     whereby     a     gelatinous 
modification   is  produced.      Possibly   the  merits  of 
tb<'  jigger  and  padding  machine  methods  of  dyeing 
attributed    to   this   influence  of  pressure. 
!v.  it  is  pointed  out  that  the  presence  of  gelatin- 
!  bydrooelluloee  or  oxycellulose  has  an  important 
influence  upon   the   wetting  of   the  goods.     Goods 
which  have  been  mordanted  with  metallic  salts  arc 
difficult  to  wet,  owing  to  the  formation  of  an  irre- 
varaible  condition  of  t ho  colloid  in  combination  with 

the  metallic  hydroxide,  similar  to  the  effect  pro- 
duoed  by  hot  ironing  of  the  colloidal  cellulose  in 
the  absence  of  metallic  mordants. — J.  F.  B. 

■/,•  Constituents  of  ■ which  give  colour  re- 
action*.    111.     H.  Wichelhaus.     Ber.,  1919,  52, 

56.     (Compare  this  J.,  1916,  1151;  1918, 
190  v  I 

Tin:  tie  tn nstituents  have  been  removed  from  the 

distillates  by  extraction  with  ether  and  purified  by 
distillation  under  greatly  reduced  pressure;  two 
Fractions,  b.  pt.  88  C.  al  n-J  mm.  and  95°— 105°  C. 
at  0"  1  nun  .  are  obtained  together  with  formic  acid. 
Analyses  of  the  fractions  give  results  in  agreement 
with  those  required  by  the  formulae,  C,,H„Os  and 
t  H  <>  respectively,  which  arc  simply  related  to 
the  formulas  of  brasilin  and  hematoxylin. — H.  W. 

papers.     Kieser,    See  XXI. 

I'atknts. 

■  fibrous  materials;  Treatment  of and 

production  of  detergents.     The  Amber  Size  and 
c        .ncal   Co.,   Ltd.,   London,   and   C.   Wevgang, 
Maidenhead.   Eng.  Pat.  135,240,  15.10.18.  (Appl. 
10,825   : 
vw.  wood,  flax,  jute,  or  the  like,  is  boiled  with 
»at<r  containing  a  mixture  of  1  part  of  an  alkali 
ict al  compound  of  low  alkalinity,  such  as  a  sesqui- 
carbonate,  or  "Crex,"  and  1  to  1  parts  of  calcium 
c  arbonata.     The   relative   proportions   of   the   con- 
Dts,  the  strength  of  the  solution,  and  the  time 
o4     boiling    are    varied    according    to    the    product 
daaired     thus,  if  straw  is  boiled  for  5 — 10  hours  in 
an  op.ii   vessel   with   water  containing  6 — 8%    of  a 
mixture-     of   1   part  of   the   alkali   compound    and 
2  p.irt-  of  calcium  carbonate,  the  fibre  is  reduced 
gelatinous   condition    and   gives   a   horny   and 
■on  or  less  transparent  paper,  but  if  the  propor- 
tions of  the  mixture  are  halved  the  fibres  are  left 
more  distinct,  but  are  softer  and  tougher  than  the 
untreated  fibres.    The  liquor  obtained  after  separa- 
tion of  the  fibrous  material  may   be  utilised  its  such 
in  the  manufacture  of  soap,  or  it  may  be  allowed  to 
stand  and  the  sediment,  cither  in  a  pasty  condition 
or  dried  and  ground,  may  be  added  to  soap,  to  which 
it  imparts  i iic  reas.d  detergent  properties. — L.  A.  ('. 

II  P    cess  <./  treating  [deaningl  .    H.  Y. 

McBride,    Art.-i.i.     N.     Slex.,    Assignor    to    The 
United  Slates  Wool  Co.,  Denver.  Colo.      I'.S.   Pat. 

1,333  641,  2.12.19.     Appl.,  16.1.17. 

i  i  leaning  wool,  dry  pulverised  clean- 
ing material  and  a  suitable  proportion  of  dry  pul- 


verised lubril  at  1  tig  material  are  appli.il  to  the  wool, 

whnh  is  then  combed  in  the  presence  ol  s  further 
quantity  ol  similar  cleaning  mat-  rial.  A  quantity 
of  dry  pulverised  lubricsnl   is  then  applied  to  the 

fibre.  The  cleaning  operation  is  conducted  in  pro- 
gressive stages  iii  winch  the  cleaning  material 
moves  in  counter-current  to  the  fibre,     a.  8.  A. 

Hop  bark;  Process  for  obtaining  fibre  from  . 

U.  Hammer,  Berlin-Dahlem.     Ger.  Pat.  299,164, 

27.1.1T. 

The  stripped  bark  is  steeped  Foi  a  short  time  in  a 
highly-dilute  solution  ol  lai  tic  acid  .  it  is  then  trans- 
ferred to  pure  water  and  the  fibre  IS  separated  from 
the  bark.  The  mass  surrounding  the  fibre-  is  con- 
Verted    by    the    lactic   acid    into   a    form    in    which    It 

cm  ti  be'  e:isii\   removed  by  water.     .1.  p.  1$. 

Willow  or  poplar  bark;  Process  t>ir  utilising  . 

J.  Kcrsting,  Wein.-.  Ger.  Pat.  .300,644,  29. 2. 16. 
(iiiKKN  willow  or  poplar  wood  is  steamed  tit  150° — 
180°  0.,  the  bark  is  stripped,  shredded,  and  boiled 
with  n  titer  under  pressure,  whereby  a  tanning 
liquor  is  obtained,  and  the  bark  is  further  shredded, 
washed,  and  rolled  in  order  to  prepare  the  fibre  for 
spinning. — J.  P.  B. 

Fibre  plants;  Process  for  treating  — — .  B.  Einstein, 
Hechingen.    Ger.  Pat.  305,6,33,  13.3.17. 

TtiK,  plants  are  boiled  for  a  short  time  in  ti  nearly 
saturated  solution  of  caustic  alkali,  with  or  without 
pressure,  and  the  treatment  is  repeated  if  necessary. 

Hants  which  are  easily  treated,  for  instance,  nettlo 
stems  or  isolated  bast,  are  given  first  a  preliminary 
boil  in  spent  liquor  and  then  treated  at  about 
100°  C.  in  a  caustic  soda  lye  containing  about  1  kilo. 
NaOH  to  1  litre  of  water  for  15 — 80  minutes.  The 
material  is  squeezed  or  rinsed  and  boiled  with 
several  changes  of  water.  The  treatment  is  repeated 
until  a  spinning  fibre  sufficiently  clean  and  colour- 
lees  is  obtained.  In  the  case  of  fibrous  materials 
more  difficult  to  treat,  such  as  broken  hops  or 
rushes,  a  caustic  soda  bath  saturated  at  a  higher 
temperature  is  used,  and  solid  caustic  soda  is  added 
during  the  boiling  to  replace  that  which  has  been 
consumed;  the  lirst  boiling  may  be  prolonged  to 
1—2  hours.— J.  P.  B. 

Tree  bark;  Process  for  obtaining  textile  fibre  from 

.     F.  Kniebel,  Riihn.     Ger.  Pats,  (a)  305,655, 

12,10.17,  and  (b)  307,724,  18.11.17. 
(a)  Poplar  twigs  are  boiled,  the  bark  is  stripped, 
bolted  with  sodium  carbonate,  washed,  centrifuged, 
shredded  by  carding  in  the  moist  condition,  dried, 
and  spun.  "  (n)  Instead  of  poplar  twigs,  the  twigs 
and  branches  ni  linden,  willow,  and  other  trees  may 
be  treated  in  the  above  manner. — J.  F.  B. 

Tree  barks;  Manufacture  of  light-weight  millboards 
from——.  (>.  Zimmermann,  Berlin-Lichterfelde. 
Ger.  Pat.  305,697,  16.8.17. 
TREE  bark  is  ground  in  a  kind  of  bone  mill,  beaten 
in  a  hollander,  and  delivered  to  a  strainer,  from 
which  the  beaten  stuff,  diluted  with  water,  passes 
to  a  millboard  machine,  on  which  it  is  worked  up  as 
the  middle  layer  of  the  finished  board.  The  bark 
pulp  litis  a  certain  colouring  power  for  boards  made 
of  waste  papers,  unci  yields  a  board  of  low  specific 
gravity.— -I.   F.  B. 

Textile  goods;  Process  for  rendering  water- 
repellent.     Parbenfabr.  vorm.  P.  Bayer  und  Co., 
Leverknsen.    Ger.  Pat.  307,111,  16.12. 16. 
Tin:  fabrics  are  impregnated  with  an  aqueous  emul- 
sion of  montan  wax  prepared  by  the  aid  of  alkalis. 

Montan  wax  is  heated  and  stirred  with  a  1%  solu- 
tion of  soidium  hydroxide  to  form  a  permanent,  non- 
separating  emulsion,  suitable  for  impregnating 
without  weakening  the  fibre. — J.  F.  B. 
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OxyceUutose  free  jiom  saline  matter;  Production  of 
— .     R.   Adler,   Vienna.        Ger.   Pat.   314,311, 
9.1.14. 

Salts  of  oxyeellulose  are  mixed  with  an  inert  sol- 
vent such  as  methyl  or  ethyl  alcohol,  ethyl  or  amyl 
acetate,  or  acetone,  and  then  treated  with  an  acid 
of  which  the  corresponding  metallic  salt  is  soluble 
in  the  solvent  used;  the  free  oxyeellulose  is  then 
washed  with  more  of  the  solvent  and  dried  at  a  low 
temperature.  The  dried  product  forms  a  hard 
transparent  mass  which  is  completely  soluble  in 
alkalis  and  can  be  used  for  the  preparation  of  cellu- 
lose solutions. — D.  F.  T. 

Sulphate  pulp;  Eecovery  process  in  the  manufac- 
ture of  .       E.  Olsson,   East  Angus.  Quebec. 

U.S.  Pat.  1,322,043,  18.11.19.    Appl.,  16.8.18. 

Sodium  bisulphate  is  added  to  the  washing  liquid 

("black  liquor"),  the  solution  is  evaporated,  and 

the  residue  burned. — C.  A.  K. 

Paper  pulp;  Process  of  colouring with  sulphur 

dyestuffs  (thiophor-dyestuffs).  C.  Jager,  G.m.b.H., 
Diisseldorf.  Ger.  Pat.  298,826,  17.3.16. 
A  colloidal  suspension  of  a  sulphur  dyestuff.  which 
may  be  prepared  by  boiling  the  dyestuff  with 
Turkey-red  oil  or  "  monopol  oil,"  is  reduced  by  an 
alkaline  solution  of  hydrosulphite,  and  the  leuco 
compound  so  obtained  is  added  to  the  pulp  in  the 
course  of  manufacture;  it  has  a  strong  affinity  for 
the  pulp  and  the  colouring,  re-oxidation,  and  fixa- 
tion take  place  in  the  cold,  the  pulp  being  sized 
at  the  same  time.  If  hydrogen  peroxide  be  used 
as  the  oxidising  agent  and  aluminium  sulphate  as 
the  fixing  agent,  verv  brilliant  shades  are  obtained. 

—J.  F.  B. 

IT'oorf  or  other  cellulose  materials:  Manufacture  of 

i  etlulose  from .    Zellstofffabrik  Waldhof,  and 

H.  Clenim,  Mannheim,  and  R.  Willstatter, 
Munich.  Ger.  Pat.  304,214,  20.10.16. 
The  material  is  treated  with  liquid  or  gaseous  re- 
agents at  a  comparatively  moderate  temperature, 
hut  at  a  greatly  increased  pressure  created  not 
entirely  by  heating  the  liquid,  but  largely  by 
forcing  in  a  liquid  or  gas.  The  digestion  may  be 
carried  out  under  a  pressure  of  50  atm.  in  order  to 
obtain  a  good  penetration  of  coarser  material  and  a 
more  complete  digestion.  The  avoidance  of  high 
temperatures  while  maintaining  all  the  advantages 
of  a  high  pressure  gives  a  cellulose  fibre  in  a  better 
state  of  preservation  than  by  the  usual  process, 
and  the  constituents  of  the  spent  liquors  are  less 
profoundly  decomposed,  so  that  the  by-products 
may  be  more  advantageously  utilised.  The  process 
may  also  be  utilised  in  the  saccharification  of  cellu- 
lose.—J.  F.  B. 

Pyroxylin  solvent  and  composition  containing  the 
same.  E.  M.  Flaherty,  Parlin,  N.J.,  Assignor  to 
E.  I.  du  Pont  de  Nemours  and  Co.,  Wilmington, 
Del.  U.S.  Pat.  1,323.624,  2.12.19.  Appl.,  5.3.18. 
Renewed  26.9.19. 
A  pyroxylin  composition  is  dissolved  in  a  mixture 
of  butyl  acetate,  xylol,  and  butyl  alcohol.— S.  S.  A. 

Pyroxylin;  Process  of  treating  and  products 

thereof.    A.  Schwarcman,  Assignor  to  S.  Kellogg 

and  Sons,  Inc.,  Buffalo.  N.Y.  T?.S.  Pat.  1,323,792, 

2.12.19.     Appl.,  29.3.19. 

To    reduce   the   inflammability   of   pyroxylin   it   is 

treated  with  halogen  until  a  substantial  amount  of 

the  latter  is  chemically  combined. — S.  S.  A. 

Cellulose  preparations;  Process  for  purifying  and 

improving    .      Elektro-Osmose    A.-G.    (Graf 

Schwerin    Ges.).       Ger.     Pat.    305,118,     18.3.17. 
Addition  to  Ger.  Pat.  296,053  (this  J.,  1917,  593). 
The  process  is  conducted  in  the  presence  of  sub- 
stances with  an  alkaline  reaction,  for  which  purpose 


small  additions  of  ammonia  or  sodium  hydroxide 
are  suitable.  Owing  to  the  continuous  presence  of 
hydroxyl  ions  in  the  intermediate  chamber  the 
migration  of  the  acid  impurities  is  greatly  acceler- 
ated, so  that  the  purification  of  the  materials  can 
be  effected  in  a  much  shorter  time  than  without 
such  additions.  In  the  course  of  the  treatment  the 
added  substances  are  themselves  removed  by  the 
electric  current,  so  that  products,  such  as  nitro- 
cellulose, are  obtained  which  are  free  from  both 
acid  and  alkaline  residues. — J.  F.  B. 

Wood  cellulose  as  a  substitute  for  cotton  in  chemical 

industries;  Manufacture  of  highly-purified  . 

W.  Schacht,  Weissenfels.  Ger.  Pat.  306,366, 
14.3.18. 

Wood  cellulose  prepared  by  any  of  the  alkaline  pro- 
cesses is  further  digested  by  boiling  with  a  sulphite 
solution.  The  gelatinous  substances  (hemicelluloses) 
which  are  present  in  soda-wood  pulps  are  removed 
by  the  sulphite  treatment,  and  a  highly-purified 
cellulose  is  obtained,  suitable  for  use  as  a  substitute 
for  cotton  in  the  chemical  and  paper-making  indus- 
tries.—J.  F.  B. 

Beating  and  refining  engine;  Continuous  for 

use  in  the  manufacture  of  paper  and  the  like. 
T.  H.  Nash,  St.  Paul's  Cray.  Eng.  Pat.  135,733, 
5.3.19.    (Appl.  5479/19.) 

A  series  of  beating  rolls  is  mounted  in  a  common 
trough,  the  bottom  of  which  is  so  constructed  that 
the  pulp  or  the  like  gradually  ascends  whilst  pass- 
ing under  the  rolls,  and  is  thereafter  returned,  by 
pipes  or  ducts  passing  through  or  beneath  the 
bottom,  to  an  opening  in  the  feed  plate.  An  ad- 
justable deflector  is  fitted  near  each  opening  in  the 
feed  plate,  by  means  of  which  the  stream  of  pulp 
passing  from  the  feed  plate  may  be  narrowed, 
thereby  causing  the  pulp  to  pass  under  the  rolls  a 
greater  number  of  times. — S.  S.  A. 

Paper  and  other  absorbent   materials:  Process  for 

sizing  .     Holzverkohlungs-Ind.   A.-G..  Kon- 

stanz.     Ger.  Pat.  303,925,  24.2.16. 

Alkaline  solutions  or  suspensions  containing  pro- 
ducts of  the  condensation  of  tar  and  aldehydes  in 
the  presence  of  alkalis  are  added  to  the  paper  pulp, 
and  the  sizing  constituent  is  precipitated  by  sub- 
stances with  an  acid  reaction.  Example :  Beech- 
wood  tar  is  freed  from  acetic  acid  and  other  acid 
substances  and  then  condensed  with  formaldehyde 
in  the  presence  of  alkali.  The  quantity  of  formal- 
dehyde is  so  chosen  that  it  is  not  sufficient  to  con- 
dense all  the  tar  constituents.  Paper  can  be  satis- 
factorily sized  with  1  %  of  the  product.  The  pro- 
duct may  also  be  mixed  with  bakelite  resins  soluble- 
in  alkalis.— J.  F.  B. 

Paper:  Process  of  sizing  .       H.  Wandrowsky, 

Berlin.  Ger.  Pat,  314,146,  30.11.17. 
Sizing  is  effected  by  means  of  the  natural  resins 
present  in  wood  cellulose  by  adding  substances 
having  an  alkaline  reaction  to  the  wood  pulp  during 
the  beating,  in  order  to  convert  the  resin  into  a 
resinate,  which  is  then  precipitated  on  the  fibre  by 
aluminium  sulphate. — J.  F.  B. 

Strati-  paper  and  straw-board  factories;  Utilisation 

of  the  spent  lime  lujuors  from  .     R.  Adam, 

Bremen.  Ger.  Pat.  314,054,  28.3.17. 
The  spent  liquor  separated  from  the  straw  pulp  bv 
mechanical  means  is  evaporated,  dried,  and  the 
residue  submitted  to  destructive  distillation.  The 
products  resemble  those  from  the  distillation  of 
wood  and  comprise  acetone  and  methyl  alcohol. 

—J.  F.  B. 

[Paper]  coating  machines.  C  W.  Mayer, 
Rochester,  N.Y.,  U.S.A.  Eng.  Pat.  135.678. 
6.1.19.     (Appl.  397/19.) 
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and  ■  ounda;   The 

tinctorial  properties  of  tome .     A.  B.  Everest 

Hid  A.  .1.  Hall.    J.  8oc.  Dyers  and  Col..  1919.  35, 

IHk  .iiitl'.M  v:mi  pigments  give  beautiful  shades  fast 
to  light,  but  not  fast  to  washing,  and  very 
Mnaitive  to  acids  and  alkalis,  Both  the  antho- 
.  s  .in-,  (glucosides)  and  the  anthooyanidins  (products 
i-i  hydrolysis)  derived  From  then  dye  mil  shades  on 
tannin-mordanted  cotton  from  a  faintly  acid  bath, 
but  on  irool  mordanted  with  a  metallic  oxide  the 
anthocyana  have  scarcely  any  tinctorial  power, 
is  the  corresponding  anthocyanidins  dye 
readily,  Thus  it  would  appear  that  the  affinity  for 
the  tannin-mordant  is  due  to  the  pyran  ring  con- 
taining basic  oxygen,  and  that  the  affinity  lor  the 
metallic  mordants  is  due  to  the  phenolic  hydroxyls 
..I   the  catechol   nucleus,   which,   in   the   form  ol    i'i- 

gtneoaidea,  are  masked  by  the  sugar  reaidnea.  Ex- 
periments, with  riolanin  chloride  showed  that  in  the 
from  the  coloured  form  to  the  colourless 
pseudo-base  the  tinctorial  properties  are  entirely  ex- 
tinguished. 8everal  synthetic  compounds  have 
been  prepared  and  Btudied,  among  thorn  2-phenyl- 

pyronium  chloride  the    parent    substance  of 

the  anthocyana;  full  dyeings  of  straw-yellow  shade 

ibtained   with   this   substance    on    a    tannin 

mordant  in  a  bath  made  nearly  neutral  with  alkali 

.ir  sodium  acetate.     Like  the  natural  compounds  of 

Dthocyan  .series,   this  substance  also  tends  to 

nto  a  colourless  pseudo  base  in  dilute  aqueous 
solution.  In  the  case  of  pure  pigments  the  dye- 
bath  is  made  up  by  dissolving  0'0025  grm.   of  the 

in  in  a  mixture  of  10  o.e.  of  alcohol  and  40  o.e. 
of  water  and  the  solution  acidified  by  five  drops  of 

10  sulphuric  acid.  In  this  bath  1  grm.  of  wool  or 
mordanted  cotton  is  dyed  at  25° — 30°  C.  When  ex- 
tracting tho  colouring  matter  from  flower  petals, 
fruit,  or  fruit  skins  the  same  procedure  may  be 
followed,  or  else  the  materials  may  be  extracted 
v.  nil  alcohol  containing  the  acid  and  the  solution 
poured  into  water  to  make  the  bath. — J.  F.  B. 

./.;/  cellulose.     Schwalbe.    See  V. 

I'atknts. 

11  otMen  goods;  Process  far  inn  amino  the  resistance 

to   wear  ../  (h/ed  .       L.   Cassella    und    Co., 

Frankfort.    Qer.  Pat.  303,231,  17.10.16. 

Tuk  materia]  is  impregnated  with  chromium  salts, 
hrominm  acetate,  and  then  steamed  or  other- 
wise ti-  .  •■■<l  -o  as  to  separate  chromium  hydroxide. 
lantity  of  chromium   should   be   at   least    1" 
red  to  the  dry  material. 

paperpvlp.     Ger.  Pat.  298,826.    .See  V. 

■Mfe.     Eng.  Pat.  115,421.    .See 
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Synthesis  of at  very  high  pressures. 

<•     Claude.        Comptes   rend.,   1919.    169,    1039— 
1041. 

■J   previously  shown  the  possibility  of   using 
very  high  pressures  in  industrial  processes  (this  J., 
the  author  has  studied  the  synthi 


ammonia  at  pn  seures  ranging  up  to  lotto  kilo 

"'I-   Cm.      At    this  pressure  and   at   a    temperature  ,.t 

the  yield  of  ammonia  exceeds  40     as  against 

the  18     yield  ;,t  the  pressures  us,-,i  by  the  Badische 

Anilin    Co.      At    (lies,-    high    pressure*    the    tempora- 

ture  range  within  which  a  reasonable  reaction 
velocity  is  obtained  is  600      700°  O.     At  a  tempera- 

1    800     C        -nl.    the  catalyst    comumnlv   us,-<|, 

ti  gnus,  of  ammonia  at  a  concentration  of  26  is 
obtained  per  grm.  of  catntysl  per  hour,  as  against 
0*6  grin,  at  a  concentration  of  8  .  obtained  by  the 
Badische  Anilin  Co.-  W.  <;. 

Ammonia  gas  eyutiiortum;  (  (deviation  <>i  the . 

E.  Usurer.  A.  anorg.  Chem.,  1919,  ios,  278    809. 

A  COMPARISON  is  made  of  the  results  obtained  for 
tho  nitrogen-bydrogen-aimuonia  equilibrium  at 
different  temperatures  and  pressures  hv   I  labor  and 

I.,    i;  issignol  (this  J.,  1918,  184),  and  .lost  respect- 
ively.     It  is  concluded  that  the  results  ol    ti. 
perimenters  are  in  full   agreement,  and,   further, 

thai    the  work  of  .Tost    (Z.    anorg.    Chem.,    1908,   57, 

■111;    .1.    Chem.    So.-,    1908,    ii.,    362,    761)    was   a 

sufficient  Scientific  foundat  ion  for  the  tcclinii  a 

i hesis  of  ammonia.     K.  H.  R. 

Ammonia    oxidation;    Ileal    ../    reaction   of  . 

G.  B.  Taylor.      J.  Ind.   Eng.  Chem.,   1919,   II, 

1121-1123. 

A  oknf.rat.  formula  for  calculating  the  theoretical 
heat  of  reaction  for  any  mixture  of  ammonia  and 
air,  at  any  conversion  efficiency  is  based  upon  the 
following  equations :  — 

(1)  4NH,+5O,=4NO+6H,0  I  211.200  cals. 

(2)  4^1^+30.,  =  2^  +  611,0  +  300,600  cals. 

The  optimum  temperature  for  tho  catalytic  oxida- 
tion of  ammonia  to  nitric  acid  has  been  shown  to 
exceed  800°  C.  Both  calculation  and  experiment 
have  shown  that  the  heat  developed  in  the  reaction 
is  insufficient  to  maintain  the  optimum  temperature 
for  the  catalysis,  and  a  source  of  external  energy 
is  therefore  necessary.  Kxporimonts  have  shown 
that  electric  heating,  pre-heating  the  ammonia 
mixture,  or  enriching  the  current  of  ammonia  and 
air  with  oxygen  give  equally  satisfactory  results. 

— C.  A.  M. 

Nitrous  anhydride;  Properties  of   pure  or  in 

solution   hi   nitrogen  peroxide.      G.  Baume  and 
M.  Robert.     Comptes  rend.,  1919,  169,968—970. 
A  study  of  the  melting-point  and  vapour  pressure 
diagrams  of  the  system  No, — S.o,  gives  the  b.  pt. 

of  pure  nitrous  anhydride  as  -27°  C.  at  760  mm. 
It  is  not  possible  to  distil  it  in  a  vacuum  because 
of  the  immediate  formation  of  an  atmosphere  of 
nitric-  oxide  ai   temperatures  at  which  distillation 

is    practicable.      (See    further   J.   Chem.    Soc,    1920, 

ii.,31.)— W.  (J. 

Ferrieyanide  and  ferrocyanide;  Estimation  of . 

I.    M.    Kolihoff.     Pharm.    Weekhlad.    1919.    5fi. 

1618—1626. 
Feuricvanidk  can  be  readily  estimated  iodo- 
metrically  in  a' id  solutions,  and  accurate  results 
are  obtained.  Kupp's  method  for  the  estimation  of 
ferrocyanide  in  which  an  excess  of  iodine  and 
sodium  acetate  or  sodium  bicarbonate  are  added  to 
the    ferrocyanide    solution,    and    the    excess    iodine 

titrated  with  thiosulphate  after  one  hour  (this  .1.. 
1902,  1090)  rives  incorrect  results.   The  author  gives 
a  theoretical  interpretation  of  the  iodometrii 
mation  of  ferri-  and  ferrocyanide.     (See  also  this 
J.,  1918,  122a.)— W.  J.  W. 

lithium    silicate.     K     A.    \      terberg.      Medd.   K. 

V.  i   ..  .  ...      ad    N  *      fnst.,  1919,5,  No.  30,  1—9. 

AMOBPHOUB  silicic  acid,  which  has  been  dried  at 
100°  C.,  dissolves  slowly  in  a  fairly  concentrated 
solution     (approx.     2.Vi    of    lithium   hydroxide   at 
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ordinary  temperatures,  giving  finally  a  solution  con- 
taining 3'4  mols.  Si02  to  1  mol.  LLO.  Thus  lithium 
behaves  similarly  to  potassium  and  sodium  in  giving 
soluble  silicates  containing  a  large  excess  of  acid 
over  the  base  (compare  J.  Chem.  Soc.,  Feb.,  1920). 
In  warm  lithium  hydroxide  solution,  however, 
silicic  acid  is  almost  insoluble,  the  acid  being  trans- 
formed into  a  practically  insoluble  lithium  silicate. 
Lithium  metasilicate  occurs  in  two  modifications, 
the  one  easily  soluble  and  the  other  almost  insoluble. 
The  latter,  which  has  the  formula  Li2Si02,H20,  is 
obtained  as  a  white  granular  precipitate  when  a 
fairly  concentrated  solution  of  sodium  metasilicate 
is  mixed  with  the  equivalent  quantity  of  lithium 
chloride,  lithium  hydroxide  added  in  approximately 
iV/1  concentration,  and  the  solution  heated  for  a 
short  time  at  80° — 90°  C.  It  can  also  be  obtained 
by  dissolving  silicic  acid,  which  has  been  dried  at  a 
temperature  not  higher  than  100°  C,  in  twice  the 
theoretical  amount  of  2N  lithium  hydroxide  solu- 
tion at  ordinary  temperature,  and  then  heating  the 
solution  for  a  short  time  at  80°  C— T.  S.  P. 

Radioactivity  of  uranium.  C.  Staehling.  Comptes 
rend.,  1919,  169,  1036—1039. 

Oxides  of  uranium  prepared  from  uranyl  nitrate 
or  ammonium  uranate,  after  suitable  preliminary 
purification,  showed  a  lowering  in  their  non-pene- 
trating activity  over  the  period  Jan.,  1913,  to  Nov., 
1919,  equal  to  from  1  to  30  7%,  the  curves  indicating 
that  half  the  lowering  took  place  in  6'2  months.  A 
black-green  oxide,  which  showed  a  lowering  from 
5'95  to  4'64%,  was  dissolved  in  nitric  acid  and  the 
nitrate  again  calcined  giving  the  black  oxide;  the 
activity  of  the  latter  was  5'90%,  and  the  conversion 
of  this  black  oxide  into  the  green  oxide  through  am- 
monium uranate  did  not  appreciably  lower  its  re- 
stored activity.  Renewing  the  surfaces  of  the  discs 
carrying  the  test  specimens  did  not  modify  the 
activities  observed. — W.  G. 

Zirconium  monoxide;  Question  of  the  existence  of 

.     R.  Schwarz  and  H.  Deisler.     Ber.,   1919, 

52,  1896—1903. 

The  black  powder  obtained  by  reducing  zirconium 
dioxide  with  magnesium  does  not  contain  a 
monoxide,  but  is  a  mixture  of  free  metal  and 
dioxide.  The  more  sudden  the  reduction  (firing  by 
thermite)  the  greater  is  the  proportion  of  free  metal 
in  the  product.  (See  further  J.  Chem.  Soc,  1920, 
ii.,  42.)— J.  C.  W. 

Chlorine  and  hydrogen;  Interaction  of  .  In- 
fluence of  mass.  D.  L.  Chapman  and  J.  R.  H. 
Whiston.  Chem.  Soc.  Trans.,  1919,  115,  1264— 
1269. 

Bodenstein  and  Dux  have  concluded  from  their  ex- 
periments (Z.  physik.  Chem.,  1913,  85,  297)  that  the 
reaction  is  of  the  second  order,  the  velocity  being 
proportional  to  the  square  of  the  concentration  of 
the  chlorine.  The  present  authors  cannot  confirm 
this  result,  for  they  find  that,  within  wide  limits  of 
concentration  of  the  interacting  gases,  the  rate  of 
formation  of  hydrogen  chloride  is  given  by  the  ex- 
pression      rf)1 — -  where  k  is  a  constant,  and  /  the 

intensity  of  the  radiation.  The  rate  of  interaction 
with  moist  gases  is  found  to  be  almost  independent 
of  the  pressure,  instead  of  proportional  to  the 
pressure,  as  it  would  be  if  the  result  of  Bodenstein 
and  Dux  were  correct.  The  results  here  recorded 
are  in  agreement  with  the  theory  of  the  reaction 
put  forward  by  Chapman  and  his  co-workers  (this 
J.,  1909,  1196;  1913,  424).— E.  H.  R. 

Silicon  hydrides.  VII  Protosiloxane.  A.  Stock 
and  K.  Somieski.     Ber.,  1919,  52,  1851—1860. 

Compounds  of  the  formula  SiH2Ha!2  react  with 
water  to  form  polymerides  of  protosiloxane.     The 


unimolecular  form,  0;SiH2,  is  obtained  as  a  gas  by 
the  interaction  of  water  vapour  and  the  dichloride 
in  a  large  flask  under  reduced  pressure,  but  the  ten- 
dency to  polymerise  is  so  great  that  the  apparatus 
must  be  clean  and  smooth.  On  condensation,  the 
gas  polymerises  at  once,  to  benzene-like  liquids, 
soluble  in  benzene,  (SiOH2)6  etc.,  and  insoluble 
solids.  All  polymerides  react  with  sodium 
hydroxide  to  give  hydrogen  and  sodium  silicate. 
(See  further,  J.  Chem.  Soc,  1920,  ii.,  31.)— J.  C.  W. 

Diamond;  Experiments  on  the  artificial  production 

of  .       C.  A.  Parsons.       Phil.   Trans.,  1919, 

A  220,  67—107. 

Bakerian  Lecture,  1918,  containing  a  full  account 
of  work  already  described  before  the  Institute  of 
Metals  (this  J.,' 1918,  300  a). 

Zirconium  ore.     Fowell  and  Schoeller.     See  X. 

Electrochemical  industry.     Goldschmidt.     See  XI. 

Phosphoric  acid.    Tuinzing.    See  XXIII. 

Determination  of  zinc.     Houben.     See  XXIII. 

Patents. 

Sulphuric  acid;  Manufacture  of  •.     H.  Roval- 

Dawson,  Huddersfield.  Eng.  Pat.  135,359,  4.L19. 
(Appl.  265/19.) 

To  facilitate  the  horizontal  movement  of  gases  in 
sulphuric  acid  chambers,  columns  of  packing 
material  are  fixed  in  the  chambers,  the  surfaces 
being  kept  wet  by  water  sprays  or  steam  jets.  The 
chamber  top  may  contain  sunken  channels  or  reser- 
voirs for  the  feed  acid,  with  inlets  to  the  chambers 
immediately  above  the  baffle  columns. — W.  J.  W. 

Ammonia;   Oxidation  of  .       H.   E.   F.   Goold- 

Adams,  London,  J.  R.  Partington,  Lostock 
Gralara,  and  E.  K.  Bideal,  London.  Eng.  Pat. 
135,224,  7.7.17.     (Appl.  9853/17.) 

A  catalyst  for  the  oxidation  of  ammonia  consists 
of  nickel  or  "  other  non-platinum  metal  "  in  the 
form  of  gauze  or  perforated  plate,  which  may  be 
covered  with  a  layer  of  nickel  oxide  or  other  cata- 
lytic substance. — W.  J.  W. 

Nitric   acid;    Continuous    concentration    of   dilute 

.       Farbenfabr.   vorm.   F.   Bayer    und    Co., 

Leverkusen.     Ger.  Pat.  297,901,  13.4.16. 

A  mixture  of  concentrated  sulphuric  acid  and  dilute 
nitric  acid  flows  down  a  tower  packed  with  acid- 
resisting  material,  such  as  glass,  quartz,  or  the  like, 
and  passes  into  an  externally  heated  still  or  retort. 
An  outlet  siphon  tube  is  attached  to  the  retort  at  a 
suitable  height,  e.g.,  half  way  up  the  side.  The 
mixture  of  acids  is  so  adjusted  that  nitric  acid  of 
the  required  strength  distils  over,  and  about  70% 
sulphuric  acid  flows  out  of  the  retort. — L.  A.  C. 

Nitrous  sulphuric  acid;  Denitration  of  waste . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Lever- 
kusen.    Ger.  Pat.  297,902,  11.7.16. 

Waste  nitrous  vitriol  is  concentrated  to  about  56° 
B.  (sp.  gr.  1'635) ;  the  greater  part  of  the  nitric 
oxide  is  then  removed  by  passing  a  stream  of  air 
through  the  hot  acid,  and  the  last  traces  are  elimin- 
ated by  treating  a  stream  of  the  acid  with  a  counter- 
current  of  sulphur  dioxide. — L.  A.  C. 

Nitric  acid;  Manufacture   of  highly   concentrated 

from  dilute  nitric  acid.    Deutsche  Gasgliih- 

licht-A.-G.  (Auerges.),  Berlin.    Ger.  Pat.  299,681, 
1.12.16. 
Nitric  acid  of  less  than  69%    strength  is  concen- 
trated to  above  that  strength  by  distillation  with 
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npproximatolj    78      sulphuric   acid;   the   partially 

.1   is  then  distilled  in  an  apparatus 

fitted  with  a  fractionating  oolnmn  to  produoe  an 

ii    high  concentration.     (.' i •  I « ■  t « -  separation 

..I  tin-  dilute  nitric  acid  from  tin-  mixed  acids  re- 
maining   in    the    still    is    effected   in   a   separate 
apparatus,  ami  both  the  dilute  nitric  acid  thus  ob- 
I  the  sulphuric  acid,  after  cone 

strength,  are  returned  to  the  vessel  in 
which   the  Bra)   Btage  of   the  concentration   takes 
L.  A.  ('. 

Ammonia;  Method  of  purifying  gases  intended  /"/• 

syntactic  production   of  I. 'Air  Liquide, 

Lnon.  pour  I'Etude  et  ('Exploit,  dea  Proc. 

..     (  lande,    Paris      Eng.    Pat.    129.637,    1.10  18. 

,Appl.  10,  986   19.)     Int.  Conv.,  15.2.18. 

In  the  purification  by  means  of  heated  paUadinm- 
aabwtos  of  mixtures  of  nitrogen  and  hydrogen  in- 

t  Tor  tli.-  synthesis  of  ammonia  under  verv 
high    press iir.-s    (500—2000    aim.;     see     Eng.    Pat. 

-•',.   tin-   .1  .    1919,    "IS  0,    the  same   "  hyper- 

ire "  is  used  for  eliminating  the  water  formed 
in  the  purification  process,  Two  temperature  ex- 
ehangen  are  employed,  one  oi  which  brings,  the 
gases   to  the   temperature  of   combination    in   the 

ice  of  the  palladium-asbestos,  while  the  other 
<ools  the  gases  to  a  tempera t u re  near  the  freezing 
point  of  w ater.     \V.  .1 .  W. 

Potassium  chloride:  Manufacture  of  .     E.   E. 

and  P.  C.  Dutt,  Jubbulpore.     Eng.  Pat.  185,246, 
18.10.18.     (Appl.  17,080/18.) 

A  mixture  of  potassium  fluoride,  silica,  and  carbon 
is  heated  in  a  rotary  furnace  and  treated  with 
gaseous  hydrogen  chloride.  The  mass  is  lixiviated 
and  the  solution  evaporated.  Tho  silicon  tetra- 
lluoride  evolved  during  the  reaction  passes  into  a 
chamber  containing  felspar  heated  to  500° — 600°  C, 
in  or  water  vapour  being  introduced  into  the 
chamber.  The  mixture  of  potassium  fluoride,  silica, 
ami  aluminium  silicate  thus  produced  serves  as  the 
starting  point  for  the  process,  i  See  also  Eng.  I'ats. 
124  v.l  and  133,474;  this  J.,  1919,  32:$ a,  901a.) 

— W.  J.  W. 

Potassium  sulphate;  Manufacture  of .    E.  E. 

and   P.  C.  Dutt,  Jubbulpore,  India.     Eng.   Pat. 

186,545,  18.10.18.  (Appl.  17,079/18.) 
A  DllIIIU  of  potassium  fluoride  and  clay  or  silica 
is  heated  in  a  rotary  furnace  into  which  sulphur 
dioxide  is  introduced.  The  product  is  lixi- 
viated and  the  solution  evaporated  to  dryness. 
The  silicon  tetraHuoride  evolved  in  the  furnace 
passes  into  a  chamber  containing  felspar  heated  to 
500° — 600°  C.,  into  which  a  stream  of  water  vapour 
is  also  passed.  The  mixture  of  potassium  lluoride, 
aluminium  silicate,  and  silica  thus  produced  serves 
as  the  starting-point  for  the  process.  (See  also 
Kng.  Pat.  124,564 j  this  J.,  1919,  323  a.)— W.  J.  \V. 

i  ium  lulphate;  Washing .    F.  E.  Dodge, 

Rushing,  N.Y..  Assignor  to  The  Barrett  Co. 
i  -  Pal  1,821,993,  18.11.19.  Appl.,  19.6.19. 
I'm:  -iirplus  liquid  is  removed  from  the  crystals  by 
whirling  in  a  perforated  centrifugal  basket.  By 
me  aiis  ol  a  three-way  valve,  liquid  can  be  delivered 
from  a  storage  tank  to  a  secondary  tank,  and  thence 
to  the  centrifugal  basket,  so  that  each  batch  of 
c  rystaN  may  be  washed  with  an  equal  pro-deter- 
mined quantity  of  saturated  ammonium  sulphate 
solution.     A   uniform   product  is  thus  obtained. 

— D.  F.  T. 

land;  Utilisation  ■>< .     E.  Hart,  Easton, 

l'        i    9    Pat,  1. .522,900,  25.11.19.   Appl.,  8.1.17. 

Tur.  glaneotute  fraction  of  greensand  is  separated 
and  treateil  with  a  strong  mineral  acid. 

— W.  K.  F.  P. 


sand,   mart,   and   glauconite;    Treatment   <■/ 

[for  extraction   oj   potassium    compounds], 

B.  Hart,  Easton,  Pa,  D.S.  Pat.  1,323,228, 
26.11.19.     Appl.,  5  6  18, 

Tin  material  is  treated  to  i luce  a  solution  con- 
taining the  chlorides  ■  > t  all  the  metals  present  except 
iron.  Calcium  and  aluminium  are  then  precipi- 
tated and  removed  from  the  solution  separately, 
and  the  filtrate  is  evaporated  to  concentrate  the 
potassium  compounds.     \\     E.  I''.  P. 

Potassium  and  aluminium  compounder  I 

|/rom  greensand],     \l.  Hauber.  inn..  West 

Haverstraw,  N.Y.  I'.s.  Pat.  1,823,764,  2.12.19. 
Appl.,  16.7.19. 

An  intimate'  mixture  of  greensand  and  ferrous  sul- 
phate is  heated  to  convert  the  greater  pan  ol  the 
aluminium  and  potassium  presi  at  into  Bulphates. 

w     I..  V.  P. 

Potassium-bearing    silicates;    Method    of    treating 

.      \V.  (e'lacser,  Brooklyn,  Assignor  to   Potash 

Extraction   Corporation.    New    York.      I'.S.    Pat. 

1,323,464,  2.12.19.    Appl.,  8.8.15. 
The  silicate  is  heated  to  low  redness  and  suddenly 
cooled,   then   powdered   and    mixed   with   powdered 
pyrites.     The  mixture  is  burnt  in   the  presence  ot 

air  and  steam  at  a  temperature  above  :n hi  '  C. 

\\  .   B.   I'  .  P. 

Hydrogen   peroxide;  Process  of  making  .     D. 

Levin  and  L.  A.  ULolin,  Buffalo,  N.Y.,  Assignors 
to  Commercial  Electrolytic  Corporation,  New 
York.  U.S.  Pat.  1,323,075,  25.11.19.  Appl., 
5.4. 10.     Renewed  2.5.19. 

Hydrogen  peroxide  is  obtained  from  solutions  of 
persulphates  by  distilling  them  over  heated  metallic 
Surfaces  resistant  to  sulphuric  acid,  a  rapid  rate  of 
(low  of  the  solution  being  maintained. — W.  J.  \Y. 

Manganese  dioxide;  Purifying .    J.  S.  Gravely, 

Assignor    to    Winchester     Itepeating    Arms    Co., 

New  Haven,  Conn.     U.S.  Pat.  1,323,690,  2.12.19. 

Appl.,  14.6.19. 

Manganese    dioxide     containing    lower    oxides    is 

purified  by  treatment  with  a  solution  of  a  peroxido 

which  removes  the  water-soluble  impurities. 

— W.  J.  W. 

Sulphides;  Process  of  oxidation   <>f  .    G.   N. 

Libbv,  Berkeley,  Cal.    U.S.  Pat.  1,323,879,  2.2.19. 

Appl'.,  3.2.16. 
Insoluble  sulphides  are  oxidised  by  the  electrolysis 
of  alkaline  solutions  in  which  thev  serve  as  anodes. 

W.  .1.  W. 

Sulphur;  Method  for  the  preparation  of  oxygen 
compounds  of  ■  from  natural  sulphates,  es- 
pecially calcium  sulphate.  Badische  Anilin  and 
Soda  Fabrik,  Ludwigshafen,     Ger.  Pat.  298,491, 

28.11.16. 
.N'ati  UAL  sulphates  are  first  converted  into  am- 
monium sulphate,  which  is  then  mixed  with  an- 
hydrous sodium  sulphate  and  the  mixture  robjei  ted 
first  to  a  moderate  and  finally  to  a  dull  red  heat. 
At  400°  C.  ammonia  is  driven  off  and  sodium  pyro- 
sulphate  is  formed.  As  the  temperature  rises  the 
latter  compound  is  decomposed  into  sodium  sul- 
phate and  sulphur  trioxide. — T.  St. 

ft, Innne    or    sulphuryl    chloride    and    sulphates; 

Method   ■■!   preparation    of   .       F.   Bergius, 

Essen.    Ger.  Pat,  299,034,  .30.11.13. 

Stl.i'Hiu   dioxide-   and   air   or  oxygen    are-  caused  to 

ii.nii-  in  contact  with  a  chloride,  which  must  be  in  a 
fine-l,  divided  state,  on  the  counter-current  prin- 
ciple, the  temperature  of  the  reaction   being  con- 
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trolled  by  the  velocity  of  the  gaseous  mixture.  The 
reaction  is  exothermic  and  if  the  gas  current  is 
properly  adjusted,  no  external  heating  is  required 
to  complete  the  reaction.  The  temperature  must  be 
maintained  between  500°  C.  and  the  melting-point 
of  the  chloride-sulphate  mixture,  the  upper  limit  in 
the  earlier  stages  being  623°  C,  the  melting-point 
of  the  eutectic.  An  excess  of  sulphur  dioxide  leads 
to  the  formation  of  sulphuryl  chloride. — T.  St. 

Sulphur  (iio.rhlr;  Purification  of  the  gases  contain-    j 

ing produced  by  calcining  alkali  bisulphates. 

Akt.-Ges.    Dynamit   Nobel,   Vienna.      Ger.    Pat. 
299,035,  19.9.16.     Int.  Cony.,  13.9.16. 

Sulphur  dioxide  of  a  high  degree  of  purity  may  be 
produced  by  scrubbing  the  gases  generated  in  the 
calcination  of  sodium  bisulphate  with  a  saturated 
solution  of  sodium  bisulphate.  The  solution,  which 
gradually  decreases  in  strength  owing  to  absorption 
of  water  from  the  gases,  is  again  brought  to  satura- 
tion by  the  addition  of  the  solid  bisulphate. 

— L.  A.  C. 

Xitric  oxide:  Manufacture  of  from  ammonia 

and  air.     Farbenfabr.  vorm.  F.  Baver  und  Co., 
Leverkusen.    Ger.  Pat.  299,643.  12.1T7. 

In  the  manufacture  of  nitric  oxide  the  addition  of 
2 — 6  vols,  of  water  vapour  to  a  mixture  of  8  vols,  of 
ammonia  and  92  vols,  of  air  increases  both  the  yield 
of  nitric  oxide  and  the  output  of  the  apparatus. 

— L.  A.  C. 

Aluminium  silicates;  Treatment  of  naturally  occur- 
ring   .       W.   Borchers,  Aachen.       Ger.   Pat. 

300,092,  10.2.16. 
Clay  and  similar  substances  are  mixed  with  re- 
ducing substances,  and  a  quantity  of  sulphates  of 
alkaline-earths,  preferably  of  magnesium  and  cal- 
cium, sufficient  to  produce  neutral  silicates,  and  the 
mixture  is  heated  to  900° — 1300°  C.  with  admission 
of  steam  if  necessary.  The  sulphate  sulphur  is 
thus  almost  entirely  driven  off  as  sulphur  dioxide, 
and  an  alkaline-earth  silicate  is  formed.  The 
alumina  can  be  removed  from  the  mass  as  sodium 
aluminate  either  by  roasting  with  sodium  carbonate 
or  by  heating  with  an  aqueous  solution  of  sodium 
hydroxide  under  pressure.  As  reducing  material 
may  be  used  sawdust,  spent  tan  and  dye-woods,  tar 
and  petroleum  residues,  water-gas,  etc.- — T.  St. 

Sodium  alum  ;  Production  of  crude from  clay  or 

kaolin  and  sodium  bisulphate.       R.  Linkmeyer, 
Barby.     Ger.  Pat.  301,641,  7.12.16. 

Crude  sodium  alum  is  produced  by  treating  clay  or 
the  like  with  sodium  bisulphate  containing  approxi- 
mate!}' 1  niol.  of  water  to  1  mol.  of  sodium  bi- 
sulphate; under  these  conditions  the  greater  part 
of  the  aluminium  present  in  the  clay  combines  with 
the  sodium  bisulphate,  aud  when  the  reaction  is 
complete  a  dry  product  is  obtained  which  may  be 
readily  removed  from  the  vessel. — L.  A.  C. 

Sulphur    compounds    in    gases;    Process    for    pre- 
cipitating  .    Apparate-Vertriebs-Ges.  m.b.H.. 

Berlin-Wilmersdorf.  Ger.  Pat.  309,159,  26.8.16. 
Sulphur  dioxide  or  hydrogen  sulphide  is  intro- 
duced, according  to  whether  the  gas  contains  the 
one  or  the  other  of  these  constituents,  and  the 
reaction  takes  place  in  the  presence  of  a  liquid 
catalyst  in  an  apparatus  resembling  a  disintegrator, 
in  which  the  liquid  catalyst  is  atomised  into  par- 
ticles of  colloid-chemical  dimensions.  In  contact 
with  the  impalpable  particles  of  the  liquid  mist  the 
reaction  between  hydrogen  sulphide  and  sulphur 
dioxide  takes  place  so  rapidly  that  a  gas  containing 
only  small  quantities  of  these  impurities  is  prac- 
tically completely  de-sulphurised.  Suitable  cata- 
lysts are  oxides,  hydroxides,  sulphides,  and  salts. 

—J.  F.  B. 


Phosphates;  Production  of  soluble  from  crude 

phosphates.        Chem.    Fabr.    Budenheim   L.    Utz 
m.b.H.,  Mainz.     Ger.  Pat.  313,964,  13.2.17. 

Crude  phosphates  are  treated  with  an  acid,  and 
the  requisite  amount  of  ammonia  or  an  alkali  base 
or  carbonate  is  added  to  the  product  without  pre- 
vious filtration.  The  mass  is  then  filtered  and 
heated  for  the  production  of  soluble  phosphates. 
The  preparation  of  primary  ammonium  phosphate 
is  described  as  an  example. — L.  A.  C. 

Hydrogen;      Method       of       manufacturing    . 

Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen. 
.      Ger.  Pat.  300,032,  8.4.14.    Addition  to  Ger.  Pat. 

279,582. 
In  the  manufacture  of  hydrogen  from  carbon 
monoxide  and  steam  in  the  presence  of  a  catalyst 
(Fr.  Pat.  459,918  of  1913:  this  J.,  1914,  24),  where 
the  latter  consists  of  such  forms  of  metals  of  the 
iron  group  (particularly  iron,  nickel,  cobalt),  or 
their  oxides,  as  are  only  slightly  active,  hydroxides 
or  salts  of  the  metal  in  question  are  added  to  in- 
crease the  activity  of  the  catalyst.  For  example, 
iron  oxide,  which  in  its  preparation  was  subjected  to 
a  high  temperature,  is  formed  into  a  contact  mass 
with  damp  iron  hydroxide ;  or  fine-mesh  iron  wire 
gauze,  conveniently  in  the  form  of  a  roll,  is  once  or 
more  times  acted  upon  by  a  concentrated  solution 
of  iron  nitrate,  and  then  subjected  to  a  moderate 
heat  until  the  nitrate  is  completely  decomposed.  In 
all  cases  such  contact  masses  show  a  considerably 
higher  activity  at,  sav,  500°  C,  than  the  original 
materials. — T.  St. 

Hydrogen;  Regulation  of  water  supply  in  apparatus 

for  producing  and  compressing  .     F.  Lang, 

Frankenthal.  Ger.  Pat.  314,260,  24.9.16. 
The  air-free  cooling  water  from  the  compressors 
used  in  apparatus  for  compressing  hydrogen  is  em- 
ployed for  cooling  and  scrubbing  fresh  supplies  of 
the  gas.  Contamination  of  the  hydrogen  with  the 
gases  present  in  fresh  water  is  thereby  avoided  and 
consumption  of  water  is  reduced. — L.  A.  C. 

Sit ric   aciil :   Process  for   concentrating   ■  and 

apparatus    for    use    in     connection    therewith. 
E.  C.  R.  Marks,  London.    From  E.  I.  du  Pont  de 
Nemours     and     Co.,    Wilmington,    Del.,    U.S.A.  . 
Eng.  Pat.  135,535,  6.9.18.     (Appl.  14,522/18.) 

See  U.S.  Pat.  1,292,948  of  1919;  this  J.,  1919,  285  a. 

Sulphuric   acid;  Method  for   the   concent  ration  .of 

.     A.  Dryen,  Assignor  to  Soc.  Anon.  Fabr.  de 

Soie  Artificielle  de  Tubize,  Tubize,  Belgium. 
U.S.  Pat.  1,323,847,  2.12.19.     Appl.,  25.6.15. 

See  Eng.  Pat.  10,386  of  1915;  this  J.,  1916,  537. 

Potassium ;  Becovery  of in  the  form  of  nitrate 

from  the  waste  gases  of  cement  kilns  and  the  like. 
H.  Fairbrother,  London.  From  Chemical  Con- 
struction Co.,  Los  Angeles,  Cal..  U.S.A.  Eng. 
Pat.  135,713,  20.2.19.     (Appl.  4255/19.) 

See  U.S.  Pat.  1,296,460  of  1919;  this  J.,  1919,  362  a. 

Potassium  compounds;  Process  of  recovering  - . 

H.  Fairbrother,  London.  From  Chemical  Con- 
struction Co.,  Los  Angeles,  Cal.,  U.S.A.  Eng. 
Pat.  135,720,  24.2.19.     (Appl.  4563/19.) 

See  U.S.  Pat.  1,296,463  of  1919;  this  J.,  1919,  362  a. 

Ammonium  sulphate;  Method  and  apparatus  for 
producing .  H.  A.  Carpenter,  Sewickley.  As- 
signor to  Eiter-Conlev  Manufacturing  Co.,  Pitts- 
burgh, Pa.  U.S.  Pats.  1,322,757  and  1,322,758, 
25.11.19.     Appl.,  15.2.16  and  18.7.18. 

SEB  F.ng.  Pat.  104,155  of  1916;  this  J.,  1917,  548. 
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,.,   ,.   :,/,      P    >cess  for   munufact.. 

.1     U    Pieroe,   jun.,   Charleston,    W     Va 

i    -    Pat.  1,836,043, 10.19.19.    Appl.,  3.6.18 

.    •.    130,840  ol  1918;  this. I..  1919,  718  i. 

compound*.]        I    - 
S 

/•„/;.  .    Got.  Pat.  305,452.    Sea  XII. 

i  Pat.   1 1").  I- 1 

W 

l-u.Uyu.i  liquids.     U.S.  Pats.  1,8934239,  1,823,251, 
-■■    SIXb. 

tziure*.    Gar.  Pat.  803,986.    Sit  XX I  If. 


VIH.-GLASS;  CERAMICS. 

in  bricks,     ti.  R.  Thompson.     Analyst,  L910, 
ii.  108     106. 
Bucks   from   the   Land   ol    Goschen  of  undoubted 
Jewish  origin  and  probably  manufactured  between 

d  lL"Jil  ii. c,  contained  no  trace  of  vegetable 

matter,  especially  of  the  nature  of  straw  or  wood 

The    chemical    composition    of    the    bricks 

!  closely  with  that  of  dried  Nile  mud.  Tho 
:iiithnr  is  of  the  opinion  that  straw  or  stubble  was 
not  nn  integral  part  of  the  bricks,  and  that  it  was 
Med  "-imply  as  n  non-adherent  material  to  proven! 
th.'  bricks  sticking  to  the  ground  during  drying  or 
to  the  worker-'  ham!-,  daring  moulding.  Tho  I  inn  f  )- 
of  mu>l  or  the  sides  of  the  mould  would  be  oovered 

hopped  straw  for  this  purpose.  (See  also  this 
J.,  1919,   189  a.)     \V.  P.  - 

Anti-dimmrng  compositions.     Oarleton.   See  XlXn. 

Antirdimming  preparations.       Holmes  and  others. 
i  I  \ 

Patents. 

ling  furnaces;  Cos-fireil .    S.  G.  Curd, 

a  borough,  Kent.     Eng.  Pat.  135,636,  5.5.19. 
(Appl.  90,306/  1m 

|\  a   regenerative  gas-heated  furnace  for  melting 
glass  the  produivr  ga-  is  enriched  prior  to  combug-    I 

Bon  by  bringing  it  nit ntact  with  a  mixture  of 

iron  and  carbon,  or  Buperheated  steam  may  be  so    | 
treat.'!  and  then  mixed  with  the  gas.     A  reservoir 
may  \»-  provided  adjaci  nt  to  the  melting  furnace,    j 
I   from   it  by  a  division   wall   having  two    I 
cylindrical  holes  near  it-  base  which  permit  the  glass   | 
to  How  to  the  reservoir.     A  honeycombed  partition 
may  l«-  mounted   upon  the  division  wall  to  act  as  a    | 
radiator  el   beat,   and   a   second   radiator  may  take 
the  form  ol   a  longitudinal   partition   in   the   tank. 
The  upper  part  of   this   partition   may   be   honey-    ! 
eaaabed  t"  permit  a  partial  cross  flow  of  tho  hot 
The  bottom  of  the  tank  and  reservoir  maj 
be  of  curved  cross-section  and  the  roof  of  the  tank 
mav  contain  a  niche-shaped  head  in  which  is  the 
charging  hole. — A.  B.  S. 

and  the  like;  Mutiny  or  quarrying 
.     The  Osmosi-  Co.,    Ltd.,   and   .1.  S.   High- 
field,    London.      Eng.    Pat.     135,277,    19.11.18 
'Appl.  18,919/18.) 

quantity  (0-05 — 02o  >  ol  an  alkaline  elec- 
trolyte, such  ai  caustic  soda  or  -.odium  silicate  or 
aarwnata,  -  idded  to  the  water  need  for  mining 
the  day  or  in  the  settling  pit.  The  amount  of  olaj 
which  ran  l«.  retained  in  suspension  in  thereby 
increased  from  about  5  to  25 — 50  ,  and  the  amount 
of  liquid  to  be  pumped  out  of  the  pit  is  corre-ponil- 
inglj  reduced.— A.  B.  S. 


Glass;  Machine)  u  for  the  manufactv  ■ ' . 

\  I  Forsti  r,  W< ■-,  Smethw  ii  k.  Etna.  Pal 
135,697,  28  IJ9.    (AppL  9017/19.) 

Qtast  nine  and  glass  tubing ;  Apparatus  for  drawing 

.     ('.   II.  Quackenbush  and  .1.  c.  Bmedley, 

Cleveland.  Ohio,  \  ignore  to  General  Electrii 
Co.  U.S.  Pot.  1,325,265,  16.12  19.    Lppl.,  99.4.16. 

S»   Enj    •'•"    105,285  of  1916;  thi    I  .  1917 

Ctuu;  Treatment  of .  AV.  Feldenheimer,  London, 

I   .  S.   I'at.   l,32-l,!l.">S.    lli.l-.'.m.     Appl.,  27.11.18. 

si  i   r:.i-    I'ai.  mi  .mi  oi  i!iir;  tin-  .i.,  mm,  n  >. 
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Patents. 

Mm  tar,  concrete,  and  like  matei  ial ;  Mixing  «/ . 

('.  Candlot,  Paris.  Eng.  Pat.  128,536,  15.11.18. 
(Appl.  18,778/18.)     Int.  Conv.,  17.6.18. 

Tnr  raw  materials  for  Concrete,  mortar,  and  the 
like  are  discharged  ill  suitable  proportions  from 
separate  hoppers,  through  a  common  pipe,  into  a 
hydratmg  apparatus  and  thence  into  a  rotating 
cylinder,  wherein  they  are  further  mixed  without 
the  addition  of  any  more  water. — A.  B.  8. 

Concrete  aggregates  and   materials  of  a   si 

mil  me:    A  pinniil  us   fin     mixinij    together   various 

materials  for  the  dry  mixing  of  - — -.  T.  Lea. 
Wolverhampton.  Eng.  Pat.  135,511,  10. 1. m 
(Appl.  16,857/18.) 

A  mixing  apparatus  for  dry  concrete  aggregates 
and  the  like  consists  essentially  of  two  coins  oi 
pyramids,  ono  above  the  other,  the  higher  one. 
which  may  be  rotated  mechanically,  having  its 
apex  projecting  upwards  under  a  feed  outlet  and 
its  base  within  the  second  or  inverted  hollow  cone 
or  pyramid.  The  materials  to  be  mixed  fall  on  the 
upper  cone  or  pyramid  and  pass  down  its  surface, 
then  through  the  lower  cone  or  pyramid,  and 
through  an  outlet  in  the  bottom  of  the  latter. 

—A.  B.  S. 

Portland    cement    reinforced   with    organic   fibres; 

Manufacture  of  plates  of .  N.  V.  Hollandsche 

Asbest-Cement  Fabriek,  Schiedam,  Holland.  Eng. 

Pat.   130,312,  12.4.19.       (Appl.  9393/19.)       Int. 

Conv.,  20.7.18. 
Fireproof  and  waterproof  plates  or  blocks  which 
can  bo  sawn,  bored,  nailed,  cut,  and  planed  are 
made  of  Portland  cement  reinforced  with  vegetable 
fibres,  such  as  »ood  cellulose,  or  straw  cellulose, 
which  havo  previously  been  impregnated  succes- 
sively with  a  solution  or  suspension  of  a  fraosilicate 
and  with  an  alkali  silicate  in  a  milling  engine  or 
autoclave  and  then  dried. — A.  B.  S. 

Portland  cement:  Apparatus  for  manufacture  of 

.      Utilisation    of    low-grade    carboniferous 

material.  B.  W.  Leslev,  Havcrford,  Pa.  U.S. 
Pats.  <a)  l.323.2<>3  ami  in)  1,323,294,  2.12.19. 
Appl..  8.9.18  ami  21.4.19. 

(a)    A    ROTARY   kiln    i-   connected    to   a    retort    heated 

by  the  waste  gases  from  the  kiln.  Oil  shale  is  dis- 
tilled in  the  retort  and  the  combustible  gases  are 
used  as  fuel  for  the  kiln.  The  residue  from  the 
retort  is  then  conveyed  to  the  kiln  and  burned  to 
form  Portland  ei  ment.  (b)  The  beat  escaping  from 
B  rotary  kiln  in  which  Portland  cement  is  burned 
is  used  to  heat  a  retort  containing  low-grade 
carboniferous  material:  the  gas  from  the  latter  i- 
used  to  heat  the  kiln. — A.  B.  8. 
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X.— METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron;  Future  development  in  the  manufacture  of 

puddled .     J.  E.  Fletcher.     Staffs.  Iron  and 

Steel    Inst.,    22.11.19.      Engineering,    1919,    108, 
804—806,  836—840. 

Hall's  process  (1820),  by  promoting  intimate  con- 
tact of  molten  pig  metal  and  liquid  iron  oxides,  has 
been  shown  to  be  the  basis  of  all  open-hearth 
refining  operations  in  the  manufacture  of  steel  and 
iron,  and  is  not  likely  to.be  superseded.  The  small 
single-hearth  furnace,  operated  by  hand,  remains 
the  best  means  of  producing  a  regular  product, 
though  the  ordinary  puddling  furnace  is  wasteful 
and  the  labour  and  shingling  costs  are  high.  The 
coal  consumption  per  ton  of  metal  produced  is 
twenty  times  as  much  in  a  puddling  furnace  as  in 
the  large  open-hearth  steel  furnace,  and  this 
indicates  the  thermal  advantage  to  be  gained  by 
increasing  the  size  of  the  furnace.  Possible  im- 
provements in  the  fire-grates  are  suggested  by 
employing  tubular  grate-bars,  perforated  for  air 
ejection,  on  which  cast-iron  discs  may  be  rotated  to 
remove  clinker  and  to  disturb  the  fire.  The  use  of  a 
basic  brick  capable  of  withstanding  splashes  of  iron 
oxide  would  reduce  the  erosion  losses.  The  applica- 
tion of  gas  tiring  to  puddling  furnaces  has  been 
suggested,  and  in  a  design  due  to  Chantraine  the 
furnace  is  provided  with  a  double  arch,  the  lower 
one  being  perforated  for  the  admission  of  preheated 
air.  Gas  passes  along  the  under  side  of  the  arch, 
and  combustion  is  effected  in  a  series  of  flame  jets 
issuing  from  the  arch  and  impinging  on  the  metal 
in  the  hearth.— C.  A.  K. 

Steels;  Phenomena   and   experimental   data  in  the 

hardening  of .     A.  Portevin.     Chim.  et  Ind., 

1919,  2,  1139—1160. 

A  general  review  of  the  thermal  transformations 
of  carbon  steels,  together  with  the  variation  in 
mechanical,  electrical,  arid  structural  character- 
istics of  the  metal.  The  composition  of  the  steel, 
the  quenching  temperature,  and  the  rate  of  cooling 
are  the  three  principal  factors,  and  the  two  latter 
are  determined  by  a  consideration  of  overheating 
and  other  defects,  and  by  the  mechanical  properties 
desired  in  the  metal  after  treatment.  The  necessity 
of  control  of  all  variables  is  emphasised,  and  to 
satisfy  the  different  objectives  the  proper  treatment 
of  any  particular  steel  must  be  studied  independ- 
entlv.    (See  also  this  J..  1919,  179  a,  417  a,  418  a.) 

— C.  A.  K. 

Steel  forgings;  Physical  defects  in .  A.  Portevin. 

Publ.  de  la  Rev.  de  Met.,  1918,  23  pages. 

Defects  in  steel  forgings  may  arise  during  the 
casting  of  the  ingot,  during  the  forging  or  mechani- 
cal working  stage,  or  during  heat  treatment.  The 
different  kinds  of  defects  are  considered  in  some 
detail,  and  the  precautions  generally  adopted  to 
prevent  the  occurrence  of  imperfections  in  the 
forged  pieces  are  explained.  The  methods  for 
detecting  the  presence  of  defects  at  different  stages 
of  the  process  are  also  indicated.  The  paper  is 
illustrated  with  a  large  number  of  photographs  and 
diagrams. — E.  H.  R. 

Valve  steels  in  internal-combustion  engines;  Valve 
failures  and  .       L.  Aitehison.       Inst.  Auto- 
mobile  Eng..   5.11.19.      Engineering,    1919,    108, 
799—802,  834—836. 
Valves  in  petrol  engines  are  subjected  in  use  to 
a  temperature  of  100°— 600°  C.  (inlet)  and  250°—  ' 
860°   C.    (exhaustV      The  various  types   of  failure 
are  elongation  of  the  stem,  distortion  of  the  head, 
cracks  in  the  valve  face,  excessive  wear  of  the  stem 
or  foot,  burning  of  the  head,  scaling,  and  breaking 


due  to  self-hardening.  Among  other  properties 
steel  for  valves  should  possess  great  strength  at 
relatively  high  temperatures,  and  give  a  satisfac- 
tory result  under  the  notched  bar  test.  It  should 
have  the  capacity  for  being  worked  and  heat- 
treated  without  developing  cracks  or  excessive  scale, 
and  its  physical  properties  should  be  retained  after 
exposure  to  high  temperatures.  Experimental  data 
on  different  classes  of  steel  show  that  each  class 
of  steel,  e.g.,  tungsten-steels,  chromium-steels,  is 
different  in  its  properties  at  high  temperatures, 
but  that  members  of  one  type  are  similar.  Steels 
having  similar  constitution,  although  belonging  to 
different  classes,  are  alike  in  mechanical  properties. 
Variation  in  composition  (e.g.,  in  carbon)  has  a  dis- 
tinct effect  on  the  properties  of  the  steel  when  hot, 
though  this  effect  is  reduced  by  a  larger  proportion 
of  alloying  elements.  Low-carbon  high- chromium 
(stainless)  steel  is  weaker  than  a  steel  with  lower 
chromium  and  higher  carbon  content,  or  than  0'6% 
tungsten-steel,  and  nickel  or  nickel-chromium  steels 
are  quite  weak  at  high  temperatures  compared  with 
other  steels.  Vanadium  has  apparently  little  effect 
on  the  properties  of  tungsten  steels  when  hot. 
Nickel-chromium  steels  are  unsatisfactory,  and  high 
chromium  .steels  (above  7%  Cr)  are  the  most 
resistant  to  scaling.  Tungsten-steels  begin  to  scale 
rapidly  about  850°  C.  The  following  steels  are 
recommended: — For  inlet  valves,  3%  nickel  steel 
(C  0-30— 0;35,  Ni  2-75—3-75,  Mn  0-40—0-70%), 
quenched  in  oil  from  830°  C.  and  tempered  at 
625°  C. ;  for  exhaust  valves  with  a  working  tempera- 
ture of  600°— 700°  C.j  high  chromium  steel  (C  0-65, 
Si  0-60,  Mn  050,  Cr  10D%),  hardened  in  air  from 
900°  C.  and  tempered  at  750°  C. ;  for  exhaust  valves 
working  above  760°  C,  tungsten-steel  (C  0'65, 
\V  1600,  Cr  3-75%),  refined  at  950°  C,  cooled  in 
air,  and  tempered  at  800°  C— C.  A.  K. 

Zinc  ores,   residues,  and  ashes;  Utilisation  of  low- 
grade  .     "Wolbling.     Metall  u.  Erz,  1919,  16, 

420—422. 

The  materials  dealt  with  are  poor  calamine  deposits, 
residues  from  ore  washing,  ashes  and  muffle  frag- 
ments containing  zinc.  Proposed  methods  of  treat- 
ment, including  leaching  and  electrolytic  processes, 
are  reviewed,  and  it  is  concluded  that  the  extraction 
of  zinc  from  these  low-grade  materials  is  only 
possible  if  the  cost  of  treatment  can  be  considerably 
reduced.  In  laboratory  experiments  complete 
reduction  has  been  obtained  bv  means  of  charcoal. 

— T.  H.  Bu. 

Zinc  retorts;  Influence  of  the  pressure'in  on 

the  output  of  metal.    O.  Miihlhaeuser.    Metall  u. 
Erz,  1919,  16,  363—373. 

The  author  has  previously  shown  the  effect  of 
difference  of  pressure  between  the  retort  and  the 
combustion  chamber  on  the  movement  of  gas 
through  the  retort  walls  (this  J.,  1919,  725  a).  In 
further  tests  the  output  of  retorts  kept  artificially 
under  pressure  has  been  determined  and  compared 
with  the  results  of  ordinary  practice.  Th« 
permeability  of  muffles  varies  considerably.  In 
damaged  retorts  the  loss  of  metal  increases  with  the 
pressure  in  a  measure  corresponding  with  the  extent 
of  the  damage.  In  undamaged  retorts  the  loss  does 
not  generally  increase  with  the  pressure.  When 
the  retort  is  not  very  permeable  the  metal  loss  may 
sometimes  be  reduced  by  opening  the  receiver.  If 
a  retort  is  damaged  and  the  permeability  of  the 
muffle  correspondingly  high  the  gases  of  combus- 
tion will  penetrate  the  vessel  in  large  quantities  in 
consequence  of  the  excess  pressure  in  the  furnace, 
and  correspondingly  larger  amounts  of  zinc  vapour 
are  expelled  from  the  condenser,  as  indicated  by 
the  intense  green  colour  of  the  condenser  flame. 
Zinc  furnaces  should  be  always  kept  under  the 
highest  possible  pressure.    In  retorts  with  cracks  or 
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„  tba  lota  of  metal  generally  becomes  exoeeaive 
,,nl\   it    i  resistance  to  t li.-  passage  of  the  gases  is 
formed  in  the  throat  of  the  muffle  or  the  interior 
■  i .  .>r  it  the  plug  sealing  the  throat  of 
the.  receiver  I  oo  impervious  bj  dogging  up 

uith  sine  dust.     T.  II.  Bu. 

tie   [sine]  alloys;  Utilisation   of   German 

,  of .    W.  Guertler.    /..  Metallkunde, 

1919,  10,  909    213.    Chem.-Zeit.,  L919,  4S,  Rep., 

Tmk  alloy  consists  of  sine  with  ■  few  per  cent,  of 

copper  .i  nil  aluminium,   and  is  available   in   1 

quantities.    Different  methods  ol  separation  are  dis- 

rhe  alloy  may  W-  heated  until  it  separatee 

■olid  and  fluid  oomponenta,  pur.-  sine  being 

Electrolytic  refining  gives  pure  copper 

and  line,  hut  has  not  yet  been  technically  perfected. 

The  distillation  of  ainc  is  at  present  too  costly. 

The  removal  ol  aluminium  and  copper  is  possible 

bamical  methods;  also  by  melting  the  alloy  with 

le  to  oxidise  the  aluminium  and  removing 

the  copper  by   another   nut  hod.     The  alloy   is   too 

brittle  for  most  purposes.     It  might  be  useful  for 

galvanising. — T.  11.  Bu. 

mtntum-eopper-einc;   The  ternary  system  

with  tpeeial  reference  to  the  sine  corner  of  the 
equilibrium     diagram.      V.    Jares.     Int.    Zeits. 
Metallog.,  1919,  10,  1 — II.     Chem.  Zcntr.,  1919, 
90,  III..  512. 
Tmk    copper    corner    of    this    ternary    system    has 
already  been  worked  out  satisfactorily  fay  Carpenter 
and  Edwards  (this  J.,  1912,  778),  and  the  present 
work  is  confined  to  the  zinc  corner  of  the  diagram. 
From   the  results  of  the  thermal   investigation  of 
the  alloys  a  space  diagram  has  been  constructed. 
inatiou  of  the  mechanical  properties 
of  the  alloys  they  were  prepared  from  a  commercial 
zin.    containing  1%    Pb.     In  the  Bine-aluminium 
tem   the   hardness  of   the  slowly  cooled  samples 
increaai  -  very  rapidly  with  the  aluminium  content 
up  t  I. melli  at  107,  Al,  remains  constant  up 

bout  90  Al,  and  then  increases  very  slowly. 
In  the  zinc-copper  system  it  reaches  a  maximum 
about  5%  Cu,  then  sinks  to  a  minimum  at 
13 — 11%  Cu,  and  again  rises  very  quickly.  The 
minimum  of  the  Zn-Cu  alloys  also  appears  in  the 
ternary  alloys  when  these  are  cooled  slowly,  but 
with  quick  cooling  it  does  not  occur  and  the  hard- 
inereases  more  regularly.  The  tensile  strength 
nf  the  Zn-Al  alloys  tested  was  lower  than  that  given 
by  Portevin  (this  J.,  1911,  1216)  and  Ewen  and 
Turner  (this  J.,  1910,  1163),  probably  owing  to  the 
lead  content.  The  Cu-Zn  alloys  show  a  maximum 
ile  strength  at  about  10  Cu.  The  strength 
of  the  Zn-Al  alloys  increases  fairly  rapidly  with 
increase  of  copper  up  to  about  R — 10%  Cu  and  then 
falls.  The  frai  tared  surface  of  zinc  becomes  finer 
with  increase  of  Al,  retaining  its  ray  structure, 
but  with  addition  of  copper  it  quickly  becomes 
tin-  An  alloy  with  90%   Zn,  6%   Cu,  and 

'       J  ry  high  crushing  strength,  twice  that    i 

oi    tin    bearing   metal.        Al-CuZn    alloys   ("white   ! 
brass  ")  as  hnrd  and  strong  as  brass  or  bronze  can    | 
readily  lx>  obtained,  but  owing  to  their  brittleness 
are  not  efficient  substitutes   for   these.     For 
nical    us.-   white   brass   should    not   contain    less 
than    I      nor  more  than  10'   Cu.     The  aluminium 
-hould     not    exceed    6%,     and    should     be 
diminished   ai  the  copper  content   increases.     The 
addition    of   certain   metals   (I'll,    l'V,    Mn.    Ni)   may 
"lightly    increase    the    hardness    and    strength,    but 
the  tenacity  and  elasticity  are  not  improved.      The 
Al-Cu-Zn   alloys   rich   in   zinc  can  bo  used   as  sub- 
stitutes for  bearing  metals,  artbotfgh  they  are  l 
soft  and   plastic.      White   brass   is   not    suitable   for 
ii--  with  -!.  .mi,  M  it  oxidises  too  readily,  u  ithstands 

only  moderate  pressures   and   is   rapidly  corroded 


bj     many    salt    solutions,    natural    waters,    etc.        h 

can  very  well  be  used  for  mechanical  and  physical 
instruments.-    K.  II.  Et, 

Dilinniiui  industry,    L.  Backapill.    Chim.  ct  Ind., 

1919,  •-'.  1161     Lie 
a  uvuw  ot  the  methods  employed  for  the  recovery 
of  till  from  tinned  iron.    Complete  removal  of  tin 

should  be  cii. ii  ted  bo  as  to  enable  the  iron  to  bo 
used  again,  and  tins  can  never  be  accomplished 
by    the    pn  ol    brushing   or   oentrifuging   the 

molt.n  tin  coating.  An  interesting  though  not 
a  commercial  process  of  physical  separation  consists 
in  cooling  the  tinned  metal  in  Liquid  air,  thus  con- 
verting the  tin  into  an  allotropic  modification  which 
is  easily  detachable.  In  chemical  methods  for  (le- 
mming   iron    an    ag"tit,    is    used    which    will    attack 

tin,  and  the  resulting  solution  is  treated  for  the 
recovery  of  the  small  quantities  of  iron  compounds 
also  formed.  Thus,  hydrochloric  acid  is  used  with 
formation  of  stannous  chloride  and  small  quantities 
of  lead  chloride  and  ferrous  chloride.  Alter  pre- 
cipitating lead  by  means  of  Sulphuric  acid  metallic 
tin  is  obtained  by  treating  the  solution  with  zinc 
or  aluminium  or  magnesium  alloys.  An  ingenious 
method  of  reducing  tho  tin  salt  bv  the  residual 
iron,  duo  to  Schultzo  (Eng.  Pat.  3669  of  1887,  this 
J.,  1888,  388;  sco  also  this  J.,  1890,  650),  is  very 
slow,  and  has  not  been  employed  on  the  large  scale. 
Sodium  hydroxide  in  presence  of  an  oxidising  agent . 
e.rj.,  lead  oxide  or  sodium  nitrate,  will  dissolve  tin 
with  the  formation  of  sodium  stannate,  without 
attacking  the  iron.  The  process  applied  to  75%  of 
the  metal  treated  depends  on  tho  reaction  between 
chlorine  and  tin.  This  reaction  is  extremely  rapid, 
and  the  principal  difficulty  lies  in  dissipating  tho 
heat  evolved.  In  tho  recovery  of  tin  by  electro- 
lytic means  the  tinned  metal  is  employed  as  anode, 
with  an  insoluble  cathode,  in  an  electrolyte  con- 
sisting of  a  solution  of  sodium  hydroxide  or  sodium 
sulphide. — C.   A.   K. 

Zirconium  ore;  Analysis  of  Brazilian  .     A.  R. 

Powell  and  \V.  R.  Schoeller.     Analyst,  1919,  44, 

397—400. 
Five  grms.  of  the  sample,  ground  to  pass  a  90-mesh 
sieve,  is  treated  with  a  magnet  to  remove  particles 
of  iron  introduced  in  the  grinding  and  then  dried 
at  100°  C.  for  1  hr. :  the  loss  on  ignition  is  deter- 
mined on  1  grm.  of  the  dry  ore.  A  further  5  grms. 
of  tho  sample  is  then  ground  under  water  in  an 
agate  mortar  and  tho  slime  decanted  from  time  to 
time  into  a  porcelain  basin;  when  but  little  sandy 
material  is  left,  iron  is  removed  with  a  magnet,  the 
grinding  finished,  and  the  slime  evaporated  to  dry- 
ness. About  0-5  grin,  of  tho  dry  slime  is  ignited 
in  a.  platinum  basin  to  constant  weight,  then  fused 
with  5  grms.  of  sodium  carbonate  for  1  hr.,  the 
melt  dissolved  in  boiling  water,  and  any  insoluble 
residue  collected  on  a  filter.  This  insoluble  matter  is 
ignited,  fused  with  potassium  bisulphate,  the  melt 
treated  with  1%  sulphuric  acid,  and  tho  still 
insoluble  portion  collected  on  a  filter  (filtrate  A). 
The  solution  from  the  sodium  carbonate  fusion  is 
meanwhile  evaporated  uith  the  addition  of  hydro- 
chloric acid   and    the   silica  separated    and    collected 

(filtrate  B).  The  silica  precipitate,  together  with 
the  insoluble  residue  from  the  bisulphate  fusion, 
is  ignited,  weighed,  evaporated  with  hydrofluoric 

and  sulphuric  acids,  the  residue  weighed,  fused  with 
bisulphate.  and  dissolved  in  1  sulphuric  acid. 
This  solution  is  added  to  the  two  filtrates  <\  and  B), 
the  solution  nearly  neutralised  with  sodium 
carbonate,  a  slight  excess  of  sulphuric  acid  is  added 

together  with  a  little  pulped  filter-paper,  and  the 
mixture  is  saturated  with  hydrogen  sulphide.  After 
IS  hrs.  the  platinum  sulphide  is  collected  and 
washed  with  1  sodium  chloride  solution.  The 
filtrate  is  nearly  neutralised  with  sodium  carbonate 
and   boiled   while   a   current  of   carbon   dioxide   is 
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passed  through  it  to  expel  all  hydrogen  sulphide. 
The  solution  is  then  boiled  for  1  hr.  with  the 
addition  of  10  grins,  of  sodium  thiosulphate,  the 
precipitate  collected,  washed  with  boiling  water, 
ignited  and  weighed;  it  consists  of  ZrO,,  Ti02,  and 
A1203.  To  determine  these  constituents  separately 
the  ignited  precipitate  is  fused  for  1  hr.  with  30 
times  its  weight  of  sodium  carbonate,  the  melt 
boiled  with  water  and  2  grms.  of  sodium  hydroxide, 
the  solution  filtered,  and  the  insoluble  portion 
washed  with  2%  sodium  carbonate  solution.  The 
alkaline  filtrate  is  poured  into  an  excess  of  dilute 
nitric  acid,  the  solution  boiled  to  expel  carbon 
dioxide,  and  the  aluminium  then  precipitated  as 
hydroxide  by  ammonia.  The  precipitate  is  ignited 
and  weighed,  then  fused  with  bisulphate,  dissolved 
in  sulphuric  acid,  and  tested  with  hydrogen 
peroxide ;  it  sometimes  contains  a  trace  of  titanium. 
The  insoluble  portion  from  the  sodium  carbonate 
fusion  is  ignited,  fused  with  5  grms.  of  bisulphate, 
the  melt  extracted  with  1%  sulphuric  acid,  the 
solution  diluted  to  200  c.c,  and  20  c.c.  is  treated 
with  2  drops  of  hydrogen  peroxide.  The  colour 
obtained  is  compared  with  that  produced  by  a 
known  amount  of  titanium  under  the  same  con- 
ditions. The  amount  of  zirconia  is  found  by  differ- 
ence. Iron,  manganese,  calcium,  and  magnesium 
are  determined  in  the  filtrate  from  the  thiosulphate 
precipitate  after  the  solution  has  been  boiled  with 
nitric  acid  and  filtered  to  remove  sulphur. 

— W.  P.  S. 

Electro-chemical  industry.     Goldschmidt.    See  XI. 

Determination  of  zinc.     Houben.     See  XXIII. 

Separations  in  arsenic  group.     Strecker  and  Riede- 
mann.    See  XXIII. 

Patents. 

Iron  or  steel  articles;  Hardening  or  like  treatment 

of .  E.  H.  Jones,  London.  Eng.  Pat.  134,864, 

12.8.18.    (Appl.  13,054/18.) 

Iron  or  mild  steel  articles,  turned  to  finished  size, 
are  plated  with  a  metal  having  a  fusion  point  near 
to  or  higher  than  that  of  iron,  e.g.,  nickel,  cobalt, 
vanadium,  chromium.  The  plated  articles,  pro- 
tected from  oxidation,  are  then  heated  to  and 
maintained  at  1000°— 1200°  C.  for  8 — 4  hours  until 
the  metal  coating  penetrates  the  iron.  It  is  neces- 
sary to  protect  a  chromium  or  vanadium  plating 
by  a  further  deposit  of  a  comparatively  non-fugitive 
metal,  e.g.,  nickel  or  iron.  In  many  cases  the 
articles  may  with  advantage  be  subjected  to  a  case- 
hardening  process  during  the  heating  period. 

— C.  A.  K. 

Steel;  Manufacture  of  .     Casting  iron  or  steel 

or  their  alloys.  F.  E.  Falvet,  Paris.  Eng.  Pats. 
(a)  134,915,  and  (b)  134,916,  12.11.18.  (Appls. 
18,518  and  18,519/18.) 

(a)  The  necessary  proportions  of  iron,  tungsten, 
vanadium,  or  other  metals  required  for  high-speed 
steels  are  heated  together  to  about  1200°  C,  and 
0'2 — 5%  of  fenro-  or  ferri-cyanide  of  potassium  or 
sodium  is  added,  together  with  slag-forming 
material.  The  temperature  is  then  raised  to 
1800°  C,  and  the  metal  cast,  with  or  without  a 
supplementary  addition  of  ferro-  or  ferri-cyanide. 

(b)  The  addition  of  ferro-  or  ferri-cyanide  as  speci- 
fied under  (a)  is  applied  to  the  production  of  cast- 
ings of  steel,  iron,  or  their  alloys. — C.  A.  K. 

Pig-iron;    Process    of    producing    high-phosphorus 

land  nitrogen-potassium-carbon  compounds 

from  greensand].  T.  C.  Meadows,  New  York. 
U.S.  Pat.  1,322,038,  18.11.19.    Appl.,  4.5.18. 

A  mixture  of  greensand,  phosphate  rock,  and  fuel 
is  smelted  in  a  blast  furnace,  molten  high 
phosphorus  pig-iron  being  tapped  off,  and  nitrogen- 


potassium-carbon  compounds  recovered  from  the 
furnaces  gases,  which  are  drawn  off  immediately, 
above  the  reaction  zone. — C.  A.  K. 

Steel;  Product  for  carbonising  .  T.  R.  Fer- 
guson and  E.  L.  Larson,  Chicago,  111.,  Assignors 
to  A.  O.  Blaicb.  Co.  U.S.  Pat.  1,322,298,  18.11.19. 
Appl.,  1.4.18. 

A  case-hardening  compound  for  steel  consists  of 
charred  pecan  shells,  free  from  moisture  or  oils. 

— C.  A.  K. 

Foundry  and  pig-iron;  Method  and  shaft  furnace 

for  the  synthetic  production  of  high-grade  . 

Rombacher  Hiittenwerk,  J.  I.  Bronn,  and  W. 
Schemmann,  Rombach.  Ger.  Pat.  299.662, 
17.4.15. 

Molten  refined  iron  of  low  carbon  content  is 
allowed  to  descend  through  a  shaft  furnace  filled 
with  coke  which  is  maintained  at  a  high  tempera- 
ture throughout  by  means  either  of  a  blast  intro- 
duced through  tuyeres  or  electrodes,  or  both,  at 
different  levels,  whereby  the  iron  is  caused  to  take 
up  carbon  up  to  3  % ,  or  more,  according  to  the 
height  of  the  coke  column.  By  mixing  small  pieces 
of  ferrosilicon  or  ferromanganese  with  the  coke 
silicon  or  manganese  may  also  be  added  to  the  iron. 

— T.  St. 

Lead  and  tin;  llecovery  of  from  their  solu- 
tions. W.  G.  Rumbold,  London.  Eng.  Pat. 
135,052,  28.1.19.  (Appl.  2132/19.) 
A  solution  of  lead  (or  tin)  chloride  in  ferrous 
chloride  solution,  obtained  by  the  known  method  of 
treating  the  metals  with  a  solution  of  ferric 
chloride,  is  mixed  with  an  excess  of  ferrous 
chloride  in  concentrated  solution  and  treated  with 
clean  scrap  iron  at  60° — 80°  C.  The  lead  or  tin  is 
deposited  on  the  iron,  and  the  solution  may  be  re- 
generated for  the  treatment  of  a  further  quantity 
of  metal.  A  similar  reaction  for  tin  takes  place 
from  its  sulphate  solution  in  the  presence  of  a  con- 
centrated solution  of  ferrous  sulphate. — C.  A.  K. 

Alloys  rich  in  lead;  Process  of  making .     J.  P. 

Arend,  Dommeldange,  Luxembourg.     Eng.  Pat. 

135,056,  31.1.19.  (Appl.  2496/19.) 
Alloys  of  copper,  tin,  zinc,  and  lead  consist  of  a 
skeleton  of  the  alloy  of  the  higher  melting  metals, 
in  which  the  lead  is  carried.  Such  alloys  are 
usually  not  uniform  in  structure,  particularly  if 
such  a  metal  as  zinc  is  present  in  sufficient  quan- 
tity to  prevent  the  solidification  of  the  skeleton 
alloy  until  considerable  separation  of  the  lead  has 
occurred.  By  the  present  method  the  alloy  mix- 
ture is  melted  in  an  induction  furnace.  The  un- 
alloyed lead  particles  offer  a  much  higher  electrical 
resistance  than  the  particles  of  copper-tin  or 
copper-zinc,  and  thus  acquire  a  higher  temperature 
and  more  rapid  motion.  The  lead  thus  becomes 
disseminated  and  "emulsified,"  and  during  the 
solidification  period  the  small  particles  readily 
adhere  to  the  other  metals  and  produce  an  alloy  of 
more  uniform  structure. — C.  A.  K. 

Electrolytic    copper;    Process    for    manufacturing 

pure  from  cement  copper.     A.  G.  Sundberg 

and  T.  E.  Thomasson,  Helsingborg,  Sweden. 
Eng.  Pat.  135,125,  6.5.19.  (Appl.  11,312/19.) 
Cement  copper  is  roasted,  or  oxidised  by  other 
means,  and  is  dissolved  in  a  quantity  of  acid 
electrolyte,  withdrawn  during  the  normal  process 
of  electrolysing  with  insoluble  anodes,  the  solution 
then  being  returned  to  the  electrolysing  tank.  The 
process  is  made  continuous  by  withdrawing  acid 
solution  equivalent  to  the  metallic  copper  deposited, 
an  equal  amount  of  copper  then  being  dissolved  by 
the  acid  solution.  Impurities  in  the  cement  copper 
are  prevented   from   passing  into   solution   by   the 
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uxoe«s  of  csor>p«r  aside    present  when    the   neutral 
stage,  of  tho  extraction  i.»  n  0.  A.  K. 

W       A      Shilton    and     B       \ 
Mm.  ntry.     Eng.  Pat.  135,241,  1 7  I 

-  oible  heating  chamber  ii  made  in  thi 
.if  j.  bi  bottom,  and  adapted  to  Btand 

on  the  mil  !  ■      loae  the  crucible.     Ji 

ither  by  gas  or  bj  hydrocarbons,  the 
Imrnors  passing  through  lateral  openings.  The 
bell  ..in  lx'  r ;i i -«<1  or  lowered,  and  in  the  top  is  a 
central    outlet    for    ■  I    "illi     inclined    or 

rounded  shoulders  bo  i!oct  tho  Barnes  and 

.i.i  the  crucible. — J.  W.   I). 

Crucil  Iting  aluminium   and  the 

like.     C     1'     Price,    Birmingham.     Eng.    Pat. 
135,847,  21.10.18.    (Appl.  17,161/18.) 

i  bi<  li  can  be  tapped  either  at   the 

top  or  bottom,  lit*  into  ili«'  top  plate  of  the  furnace, 

and  is  retained  in  an  upright  position  by  firebrii  k 

i  rum  the  back  and  sides  of  the  furnace 

the  bottom  renting  on  an  arch  which  spans 

low.    In  the  top  plate  are  openings 

for  charging  fuel,  and  in  the  Bides  of  the  furnace 

s  of  openings  with  removable  blocks  for 
admitting  and  regulating  a  aapply  of  air.  Below 
the  outlet  flue  a  bailie  is  provided  between  the 
•  ru.  ihte  and  the  casing  in  order  to  deflect  the  In  at 
round    the   erueible. —  I .    W.    D. 

I'rnrilA.    mul  like   furnaces.      .1.    11.    Ilatson.   QateS- 
Uon-Tvne.    En      Pat.  136,447,  10.7.19.  (Appl. 
If  ,340/19.) 

At  the  bottom  of  the  furnace  a  metal  base-plate 

is  arranged  having  bangers  or  depending  bracket 
which  support  the  fire-bars  and  are  connected  to 
or  support  perforated  Bide  plates  through  which 
air  can  enter  the  tire  in  addition  to  that  entering 
from  beneath  the  lire-bars.  The  firebrick  casing  or 
lining  of  the  furnace  is  supported  by  this  base- 
plate.- J.    W.    I) 

Safari    furntif    for    I  ■  rij    of    -inc    by    the 

etton  of   :'.  <    oxide.     H.   Bursitzkv,  l.aura- 
hutte.    Ger.  Pat.  314,131,  83.2.16. 

\i.i.  Um  retorts  are  connected  with  a  common  eon- 

daamej  chamber  in  the  form  of  a  shaft  which  cx- 

-nds  downwards   sufficiently   for  the  temperature 

it  the  bottom  to  remain  below  the  vaporising  point 

if  nine,  and   i-  provided  with  an  nutlet   for  carbon 

monoxide   al    the   top.      The  retorts  are   each  pro- 

*ith    in.,    projecting   openings,    one   above, 

-nnstitutine  a  hopper  for  the  continuous  charging 

4  the   retort,   and   one   in   front  for  the  periodical 

remoYid  of  ashes.     The   masonry   surrounding   the 

•  ii"  .  ham  her  contains  a  sand-seal  to  prevenl 

on  of  air. — T.  St. 

0     ration  of  a  tilting 

i-grade    and    high-grade    gas. 

gwerks-   und    Hiit- 

1 1  ■■  i  niunder    Union,    and    A  . 

Kiinkenb  D     tmund.      Ger.     Pat.    314,235, 

i-i     tin  furnai  d  by 

i.der   normal   oxidising  conditions; 
of  low-grade  gas  is  then  Shut  off,  and 
n-   ol    the    high-grade    gas    the    chart 
■    to  a  hig.  ature  in   an   atnin-i 

unfile,    whereby   a   slug  of 

v   i-  formed  which   takes  up   the  phos- 

.iixl  -ulphtir  from  the  charge.     The  slat;  is 

1    by   tilting   the   furna/e.      The   carbon 
intent  c.i   toe  .l.ar^e  i«  not  lowered  by  the  treat- 
ment, and  chromium,  nickel,  tungsten  and  the  like 


.1    taken  up  bv   th.      la        Bj    thi      ddition 
re  lime  and  subsequent  removal  of  the  fresh 
lag  the  last  traces  ol  phosphorus  and  sulphur-  may 
be  removed.     I,    \    i 

Boasting  furnace;  Gos-Jlred  Donnersmarck- 

luiiie,  Obaraohlesiache   I.e.  n-   und    ELoblenwerke 

A.-<;.,  Hindenbuie      i.   ,     Pal    314,268.   17.7.18. 

Addition   to   <:.  r.    Pat.    310,283   (this  -l  .    1910, 

64]  k). 

In  roasting  ores  which  require  beating  to  300°  C. 

or  moi,-  to  drive  of)  water  of  constitution  there  is 

a  danger,  U  ore  dual  hag  been  allowed  to  cake  on 

the  plates,  that  when  this  temperature  is  reached 

the     water     vapour     ma,  with     axp 

v.oleiuv,  and  thus  interfere  vutli  the  smooth  work- 
ing of  ihe  furnace.     To  prevent  the  forms 

-mil  raked  dust  OU  the  plates  in  the  In 

turn  /..me  of  the  furnace   ii..  —  '   plat)      ar< 
uuh  perforations  bhrougb  which  I 
Tins  .lust   is   received   on   parallel   plot 

below,   and   is  returned    to   tin;   main   stream   ol 

— T.   St. 


Minerals;  Flotation  of .    V    I..  Perkins,  Pitts- 
burgh.   I'a..    Assignor   to    Metals    i; j    Co., 

New  York.  U.S.   Pat.  1,322,816,  25.11.10.  Appl., 
2.7.19. 

A  sm.u.i.  amount  of  toluidine  is  added  to  the  mineral 
pulp,  and  the  mixture  is  subjected  to  a  flotation 
operation.-  S.  S.   A. 


Casting  molten  metal.    A.  H.  Earnshaw,  River ton, 
N.J.   U.S.  Pat.  1,828,683,  B.1S.10.  Appl.,  12.6.18. 

\l..i  us-   metal   on   the  «  ay   From   the  ladle  or  other 

container  to  the  mould  is  broken  up  into  relatively 

-luall  globules  and  subjected  to  a  gaseous  cooling 
medium.  Uoth  actions  can  be  effected  by  moans 
of  a  suitable  jet  of  gas  under  pressure. — B.  M.  V. 


Uloyi;  Method  of  separating  the  constituents  of 

/,,/    "  blowing "    the   mMen   metal.     J.    E. 

Kini.l-.  ii.   Mtihlbach.    Ger.  Pat.  299,634,  17.7.15. 
Int.   ('..in'..   11,6.16. 

C.ii'i'Ki:  alloys  are  melted  with  scrap  iron  and  air 
is  blown  through  the  molten  metal,  the  oxidation  of 
the  iron  furnishing  the  necessary  heat  to  keep  the 
copper  molten;  wluNt  /.inc  distils  and  is  recovered 
as  oxide.  The  action  is  interrupted  for  the  addition 
of  quarts  -and,   which  serves  as  a   llux  for  the  iron 

ns.de  formed,     About  135      of  the  copper  in  brass 
recoverable  with  a  purii  and  about 

71        of   the  zinc.      Bronze   requires   more   iron    than 
does  brass,  and  the  tin  passes  into  the  Blag.     x 
bronze   and   German    silver   yield   s    copper-nickel 

alloy,  and  any  pie.  ioui  metals  pr<  •■  Ul  are  concen- 
trated in  the  copper  or  copper-nickel. — T.  St. 

Slags  rich  in  iron;  Producing  from  had  and 

eoppi  W.    Buddeus,    Berlin.      Ger. 

Pat.  302,637,  20.3.17. 
Sl4os  from  Lad  and  ...|.|..  r  smelting  are  unsui 

for  the  blasl  furnai  e  on  a<  count  of  the  pre* I 

,•,,..   .  in    ).  bad.  and  copper.    Complete  Beps 

MMialli.-  impuritie 

..i  the  iron  in  the  Blag  is  redo  talac  iron, 

quickly   takes  up  the  copper,   the  lead   and 

zinc  being  driven  off.     The  slag,  with  or  without 

on  of  materia]  rich  in   iron,   is  mixed   with 

fuel    in   a   si. alt    furnace   having  two   wid 

i  d  u  nh  hoi  blast,  BO  thai 

level  ol   the  upper  row  the  slag  i-  quickly 

d,  and  at   the  level  ..t   the  lower  row  the  iron 

f2 
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is  partly  reduced.  The  mixture  of  ferrous  oxide 
slag  and  irou  containing  some  copper  Hows  into 
the  fore-hearth  or  slag  pot  in  which  the  iron  is 
separated  from  the  slag. — T.  H.  Bu. 

Tungsten;  Production  of  chemically  pure for 

incandescence  bodies  in  electric  lamps.  Lohniann 
und  Heckmann  Metallfabr.  Ges.,  Neukolln.  Ger. 
Pat.  306,364,  31.1.15. 
Amorphous  tungsten  metal,  tungstic  anhydride 
or  the  like  is  transformed  in  a  carbon  tube  resist- 
ance furnace  into  tungsten  carbide.  This  is  finely 
powdered  and  placed  in  a  carbon  mould  which  is 
introduced  into  a  high  temperature  furnace  fixed 
to  a  rotating  wheel.  The  high  temperature  and  the 
centrifugal  force  produce  a  homogeneous  body  of 
tungsten  carbide.  The  latter  is  mixed  with  tungsten 
oxide  or  other  material  containing  oxygen,  and 
exposed  for  a  long  time  to  a  temperature  not  reach- 
ing the  melting  point  of  tungsten.  By  this  means 
the  carbon  is  extracted  from  the  carbide  and  pure 
workable  tungsten  metal  free  from  pores  is 
obtained.— T.   H.  Bu. 

Fine-grained  ores:  Smelting in  a.  blast-furnace 

or  the  tike.  O.  Baumann,  Amberg.  Ger.  Pat. 
312,935,  2.11.17. 
The  fine  ore  is  introduced  into  the  furnace,  together 
with  finely-divided  carbon  and  flux,  by  means  of 
the  air  blast.  To  prevent  premature  slagging  in 
the  furnace  and  stoppage  of  the  tuyeres  the  ore 
is  preferably  reduced  as  far  as  possible  before 
adding  to  the  air  blast,  so  that  finely-divided  iron 
generally  containing  gangue  is  blown  into  the  blast- 
furnace. In  the  blast-furnace  the  usual  charge  of 
ore  and  coke  is  fed  into  the  shaft  and  the  fine 
dusty  material  is  introduced  through  the  tuyeres 
with  the  blast.  A  considerable  part  of  the  waste 
gases  is  withdrawn  from  the  furnace  hearth,  so 
that  the  direction  of  the  blast  is  principally  down- 
wards and  the  melting  zone  lies  below  the  tuyeres. 
These  gases  are  used  in  the  ore  reduction  furnace. 
To  obtain  iron  low  in  carbon  the  molten  iron  is 
withdrawn  from  contact  with  the  coke  and  collected 
in  a  fore-hearth. — T.  H.  Bu. 

Tin;  Production  of free  from  iron,  from  u-aste 

tin-plate  and  the  like.  Chem.  Fabr.  Buckau, 
Magdeburg,  and  T.  Silbermann,  Halle.  Ger. 
Pat.  314,592,  16.1.15. 

Waste  tin-plate  and  the  like  is  treated  with  an 
acid,  and  a  stannous  compound  is  precipitated  from 
the  solution  obtained  by  the  immediate  addition  of 
just  sufficient  alkali  or  alkaline-earth  oxide, 
hydroxide,  or  carbonate  to  give  a  precipitate  free 
from  iron  compounds. — L.  A.  C. 

Metal     articles:     'Hardening,     or     hardening     and 

tempering,  of  needles,  pins,  spikes  and  like . 

A.  Imberv,  Halifax.  Eng.  Pat.  135,640.  7.12.18. 
(Appl.  20,385/18.) 

Iron  and  steel ;  Electrolytic  method  of  cleaning . 

(,).  Marino.  Hendon.  U.S.  Pat.  1,324,317,  9.12.19. 

Appl.,  11.8.19. 
See  Eng.  Pat.  129,489  of  1918;  this  J.,  1919,  685  a. 

Steel  or  ferro  o//'W<:  Manufacture  of  — — .  W.  L. 
Turner,  Atherstone.  U.S.  Pat.  1.325.455, 16.12.19. 
Appl.,  1.10. is. 

See  Eng.  Pat.  123,113  of  1317;  this  J.,  1919,  224 ... 

Electric  metallurgical  furnaces.  W.  E.  Moore, 
Pittsburgh,  Pa'.,  U.S.A.  Eng.  Pat.  135,639, 
7.12.18.    (Appl.  20,378/18.) 

See  U.S.  Pat.  1,293,164  of  1919;  this  J.,  1919,  372  a. 


Electro-converter  furnace,.  P.  F.  Sarron  and 
J.  Simon,  Lvon,  France.  U.S.  Pat.  1,325,114, 
16.12.19.     Appl.,  8.6.18. 

See  Eng.  Pat.  11,094  of  1914;  this  J.,  1914,  907. 

Welding  of  iron  or  steel  or  alloys  thereof;  Means  to 

be  employed  in   the  electric  .     A.  C.  Hvde, 

Perivale.     U.S.   Pat.   1.323,768,   2.12.19.     Appl., 
8.7.19. 

See  Eng.  Pat.  128,463  of  1918;  this  J.,  1919,  640  A. 

Precipitating  materials.  U.S.  Pat.  1,321,985.  See  I. 

Base-metal  thermo-couple.  Ger.  Pat.  302.452.  See 
XXIII. 


XL  -ELECTRO-CHEMISTRY. 

Electro-chemical  industry  [in  Germany'];  Develop- 
ment of .     H.  Goldschmidt.    Z.  Ver.  deutsch. 

Ing.,  1919,  918.    Chem.-Zeit.,  1919,  43,  Kep.,  272. 
(See  also  this  J.,  1919,  951  a.) 

Ferro-tungsten  is  now  prepared  containing  75 — 
85%  W  and  0-5—0-8%  C.  A  50—60%  product  can 
be  made  by  a  continuous  process,  but  the  product 
of  higher  tungsten  content  is  too  viscous  and  must 
he  withdrawn  from  the  furnace  intermittently. 
The  world-production  of  tungsten  rose  from  72  tons 
in  1892  to  10,600  tons  in  1913.  In  that  year  Ger- 
many imported  5000  tons  of  tungsten  ore,  and 
exported  2200  tons  to  England.  During  the  war 
tungsten  was  recovered  from  tin  slags,  220 — 230 
tons  being  thus  recovered  in  1916.  The  price  rose 
from  M.  5-5  per  kilo,  in  1914  to  M.  80  in  1915. 
Ferro-chromium  has  been  manufactured  in  large 
quantities  (7000  tons)  during  the  war,  but  Germany 
does  not  control  any  supplies  of  chrome  ore ;  5000 
tons  of  chromium  was  imported  formerly  from 
France,  Switzerland,  and  Scandinavia.  Ferro- 
silicon  was  imported  (20,000  tons)  from  Switzerland 
and  Scandinavia,  but  here  also  war-time  develop- 
ments will  render  this  unnecessary  in  the  future. 
To  make  1000  kilos,  of  ferrosilicon  (75%  Si)  10,000 
kilowatts  is  required.  Phosphorus,  fused  quartz, 
carborundum,  and  graphite  are  all  produced  electro- 
thermally.  Artificial  graphite  is  superior  in  some 
respects  to  the  natural  material,  e.g.,  in  electrical 
conductivity.  Of  the  pre-war  German  consumption 
of  copper  (260,000  tons)  the  home  production 
amounted  to  40,000  tons.  In  America  over  1,000,000 
tons  was  made  in  1918,  i.e.,  more  than  the  world's 
output  before  the  war.  There  is  also  general  over- 
production of  chlorine,  so  that  the  prospects  for 
German  export  trade  are  poor.  In  inorganic  chem- 
istry chlorine  might  replace  sulphuric  acid.  Elec- 
trolytic hydrogen  and  oxygen  have  been  produced 
in  increased  quantities,  the  latter  being  used  with 
advantage  for  cutting  steel.  The  prospects  of 
oxygen  manufacture  are  considered  very  favour- 
able. The  cheap  water  power  so  necessary  for  these 
electro-chemical  industries  is  available  in  Bavaria. 

— H.  J.  H. 

Electrolysis  of  solutions  of  iron ;  Potential  necessary 

for  the .    W.  A.  Noyes.    Comptes  rend.,  1919, 

169,  971—973. 
The  minimum  potential  necessary  for  the  electro- 
lysis of  a  solution  of  a  ferrous  salt  between  elec- 
trodes of  electrolytic  iron  is  066  volt  at  20°  0. 
This  value  decreases  0"007  volt  for  1°  C.  rise  in 
temperature,  attaining  a  minimum  at  110°  C.  and 
then  rising  with  further  rise  in  temperature. 

— W.  G. 
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Patents. 

tarising  agent;   Electrolytic   higher  oxide  of 

tnanganese  and  process  of   making   same. 

arising  agent  and  vroeett  <•!  making 
i      Ellia,    Montclair,   N.J.,   Assignor   to 
\  (■   rbon    Co.,     Inc.,     Cleveland,     Ohio. 

i  o     1,333,000    and    <,n>     1,333,001, 

18.11.10.    Appl..  8.13.16. 
v     \  -   :    now  ■'!  manranooa  sulphate  and  another 
sulphate  is  electrolysed,  whereby  a  higher  oxide  of 
;  oduci  'I  ,    this    ]>    i  .iii.ii.  ed    «■  ithout 
coming   into   contact   with    the   naaoent   hydrogen 
I,       (b)     Finely-divided     basic     manganoua 
material    is    roasted    to    form    manganese    dioxide, 
which  is  mixed  with  finely-divided  graphite  and  a 
binding  agent.    The  mixture  is  subjected  to  a  pres- 
sure "t   leveral   tons  per  sq.   in.,   then  pulverised 

ami   r< -sliap.d   in  moulds  at   a   lower   pressure  than 

was  previously  used. — J.  11.  .1. 

Insulating  aluminium-covered  copper  conductors; 
\l.  — .    11.  If.  and  H.  D.  Abernethy, 

Cleveland.    Ohio,    A-Mgnors    to   H.    Fuller.    East 
land.   Ohio.     U.S.   Pat.   1,323,236,   2.12.19. 
Appl.,    17.1.16. 

il  conductor  covered  with  a  thin  coating 
et  aluminium  is  electrolysed  by  a  current  of  low 
voltage  and  amperage  in  an  aqueous  solution  of 
potassium  permanganate  and  sulphuric  acid.  Tlio 
Conductor   serves   as   the   anode,   and   the  cathode  is 

composed  of  a  porous  cup  filled  with  mercury. 

— L.  A.  C. 

Electric  furnace.  W.  H  Bristol,  Waterbury,  and 
M.  I.  Johnson,  Naugatuok,  Conn.,  Assignors  to 
I'h..  Bristol  Co.,  Waterbury,  Conn.  U.S.  Pat. 
1,838,576    3  L8.19.     Appl.,  141.19. 

Is  ,i  Furnace  of  the  resistance  type  the  resistance 
mat.  rial  is  placed  in  an  opening  hollowed  out  of 
tho  top  of  horizontal  electrodes. — B.  M.  V. 

Method  of  purifying  or  separating by 

meonj  of  high-tension  electricity.  Siemens- 
Schuckertwerke  U.m.b.H.,  Siemensstadt.  Ger. 
Pat.  .-111.171.  •J7.LM-. 

The  gas  is  made  to  pass  over  high-tension  electrodes 
provided  with  points  or  edges  through  a  conduit 
mi  the  sjd.'s  et'  which  are  placed  plate-like  collecting 
des.  The  i  (imposition  of  tho  gas  stream  over 
its  cross-sn  t l.m  thus  alters,  the  impurities  tending 
to  pass  towards  the  walls  of  the  conduit.  Separa- 
tion of  the  gas  into  parts  containing  lesser  and 
amounts  of  impurity  is  then  effected  by 
in. ans  of  wedge-shaped  separating  walls  placed  in 
the  conduit  beyond  the  electrodes. — T.  St. 

Oxidation    of    sulphides.      U.S.    Pat.     1,323,879. 
\  II. 
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'  oU.     K.  Preiasecker  and  H.  Brezina. 

I.   Mitt.   Oeaterr.  Tabakregie,   1917,  No.  4. 
CI..  m.-Zeit.    191!'.    13.  Rep.,   2K*s. 

RxPXRIMKNTS  .,ii  :i  b.rge  s<ale  were  made  in  1915 
..ii  the  extraction  ol  Dalmatian  tobacco  seeds  with 
•richloroetlivl.il...  The  average  yield  was  85'4%  of 
oil  having  the  follow  nig  characters  :  — Sp.  gr.  0*9250 
■4  15  C  acid  value.  9T);  saponif.  value,  196"4 ; 
line  value,  131*6.  The  oil-cake  contained  a 
relatively  high  proportion  of  nitrogen  and  fat; 
it  would  probably  be  suitable  for  fodder.— C.  A.  M. 

Onieus  Benedietus  oil.    A.  Ferenez.    Arch.  Pharm., 
1919,  -'.i7,  lsu-190. 

Thb  oil  of  t'nicus  Benedietus  seeds  is  odourless  and 
t.i-t.-!css,   that  pressed  cold  being  pale  yellow   and 


that  proceed  hoi  dark  brown;  both  oils  exhibit  senu- 

drying  properties.  Tho  phyaioa]  and  chemical 
characters  arc  as  follows:  Sp.  gr.  at  15°  (.'., 
0*9363;  acid  value,  1*3:  refractive  index,  L*47178j 
saponification  value,  191  •  iodine  value,  in.  Behner 
value,  96*75;  K.icii,  ri  Meissl  vain.-.  2*53;  Polenske 
value    0'60;    unsaponiiiable    matter,    0*66;    iodine 

value    of    unsaturated    lauv    acids,     I  111.      The    un- 

Baturated  Fatty  acida  oonsisl  of  about  74%  of  oleic 
and  96  of  linolic  acida,  and  the  saturated  fatty 
acids  ..I  all. nit  III  of  stearic  and  60%  of  palmitic 
acids.  According  to  Piter  (Termeszettuaomanyi 
Kc-liuiv.  1917,  675—676)  the  seeds  contain  24*4— 
38*8  of  fatty  ml,  1 1*88  being  obtainable  by 
pre  sing  in  tho  cold. — T.  II.  P. 

Beeswax;    tnfiuence  of   cholesterol   esters  mi    the 
saponification   of  .     P.    Bohrisch.     Pharm. 

Zcntralh.,    1919,   CO,   473—478. 

A  sample  of  East  African  beeswax  examined  by  tho 
author  contained  0-61%  of  cholesterol  esters  and  a 
sample  of  East  Indian  beeswax  0'22%.  Since 
ordinary  (German)  beeswax  contains  0'6 — 0'7%  of 
these  esters,  the  difficulty  with  which  tho  foreign 
waxes  saponify  cannot  be  due  to  their  presence 

— W.  P.  S. 

Colliiitlni   electrolytes:   Soap   solutions  as  a  type. 

.1.  W.  McBain,  M.  E.  Laing,  and  A.  F.  Titlev. 

Cheni.  Soc.  Trans.,  1919,  115,  1279—1300. 
Thh  study  of  the  electrical  conductivity  and  other 
properties  of  soap  solutions  has  led  one  of  the 
authors  to  define  a  new  class  of  compounds,  colloidal 
electrolytes,  of  which  soap  solutions  are  a  type 
(McBain,  this  J.,  1918,  219  t).  Conductivity  and 
freezing  point  data  are  given  for  a  number  of 
sodium  and  potassium  salts  of  fatty  acids,  including 
acetic,  octoic,  decoic,  lauric,  oleic,  and  stearic 
acids.  The  striking  point  about  the  conductivity 
curves  is  that  they  represent  moderately  good  con- 
ductivities even  in  concentrated  solutions.  In 
many  cases  tho  conductivity  curve,  after  passing 
through  a  minimum,  rises  on  further  concentration 
to  a  maximum,  an  effect  which  is  more  pronounced 
at  lower  than  at  higher  temperatures,  and  more 
for  potassium  than  for  sodium  salts.  Tho  soap 
solutions  also  show  an  abnormally  high  temperature 
coefficient  of  conductivity.  The  osmotic  properties 
of  soap  solutions  were  best  studied  by  the  freezing 
point  method.  From  tho  data  obtained  for  the 
lowering  of  the  freezing  point  it  was  possible  to 
calculate  the  concentration  of  crystalloid  in  the  solu- 
tions. It  was  found  that,  in  all  but  the  most  dilute 
solutions,  the  soap  exists  almost  entirely  as  colloid. 
In  high  dilution  and  especially  at  higher  tempera- 
tures, e.g.,  90°  C,  the  soap  is  almost  entirely 
crystalloid.  The  octoato  shows  properties  inter- 
mediate between  those  of  an  acetate  and  a  true 
soap.  The  phenomena  are  well  explained  by  the 
hypothesis  of  ionic  micelle,  according  to  which  the 
negative  ions  of  the  soap  are  aggregated  to  form 
the  nucleus  of  a  colloidal  particle,  termed  the  ionic 
micelle,  whilst  retaining  their  equivalent  electric' 
charges.  Thus  the  ionic  micelle  exhibits  conduc- 
tivity as  well  as  mobility  even  greater  than  the  ions 
contained  in  it.  The  micelle  probably  combines  with 
non-ionised  molecules  and  with  water  of  hydration. 
The  change  in  hydration  with  increasing  tempera- 
ture explains  the  abnormal  temperature  coefficient 
of  conductivity. —  E.    EL   It. 

Smij)  curd;  Degree  of  hydrationof  the  particles 
h  /una  the  structural  basis  of  deter- 
mined in  experiments  on  salting  out.  .1.  W. 
McBain  and  M.  Taylor.  Chem.  Soc.  Trans., 
1919,  115,  1300—1308. 

W'iikn  a  snap,  for  instance,  sodium  palmitate,  is 

salted  out  by  sodium  hydroxide,  marked  apparent 
negative  sorption  occurs,  since  the  concentration  of 
alkali  in  the  lye  becomes  much  higher  than  before. 
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By  analysis  of  the  soap  curd  and  of  the  lye  it  is 
shown  that  the  curd  is  a  mechanical  mixture  of 
hydrate  (or  sorption  compound)  and  enmeshed  lye. 
The  degree  of  hydration  in  the  case  of  sodium 
palmitate  varies  with  the  concentration  of  the  lye. 
Thus,  when  the  concentration  is  3'Ar  the  sorption 
compound  has  the  composition  NaP,  3'2H20,  and 
for  V5N  the  composition  is  NaP,6'5H.,0,  where  P 
represents  the  palmitic  acid  radical.  I'nder  ex- 
tremely high  pressures  the  degree  of  hydration  is 
lowered  considerably. — E.  H.  R. 

Uiliness  and  lubrication.     Deeley.     See  I. 

Althaea  root.     Von  Friedrichs.     See  XX. 

Patents. 
Oils  and  fats  and  the  like;  Deodorising  and  puri- 
fying   .     Of.  Calvert,  Twickenham  Park.   Eng. 

Pat.  135,295,  21.11.18.     (Appl.  19,126/18.) 

Oils,  fats,  etc.,  are  heated  in  contact  with  a  finely 
divided  substance  or  substances  and  a  non-oxidising 
non-flavouring  gas,  such  as  hydrogen,  nitrogen,  or 
carbon  dioxide,  or  a  non-aqueous  vapour,  such  as 
petroleum  spirit,  ethyl  acetate,  or  a  mixture  of 
these.  The  contact  material  may  either  be  of 
natural  occurrence,  e.g.  kieselguhr,  or  it  may  be 
prepared  artificially,  e.g.,  hydrated  aluminium  sili- 
cate deposited  on  kieselguhr,  and  be  capable  of  act- 
ing as  a  carrier  for  objectionable  substances  not  re- 
moved by  the  gas  or  vapour,  whilst  being  itself  left 
in  a  condition  suitable  for  separation  from  the  oil 
or  fat.  In  one  modification  of  the  process  the  fatty 
acids  or  glycerides  are  sprayed  into  a  chamber, 
where  they  are  mechanically  agitated  in  contact 
with  the  material  and  in  the  current  of  gas. 
Various  forms  of  apparatus  for  carrying  out  the 
process  aro  described. — C.  A.  M. 

Fuller's  earth  [for  oil  refining'];  Process  for  the 
production  of  — — .  J.  Kohlndorfer,  Landshut. 
Ger.  Pat.  305,452,  3.C.14. 

Finely  powdered  silicate  rocks  or  silicious  earths 
are  treated  with  dilute  sulphuric  acid  at  80° — 100° 
C.  The  hot  mixture  is  neutralised  with  ammonia, 
and  the  precipitate  is  separated  from  the  liquid 
which  can  be  further  worked  up  for  ammonium 
sulphate. — J.  H.  J. 

Oils  and  fats  containing  phosphoric  acid;  Process   ' 

for  the  production   of  .     Chem.  Fab.   Flors- 

lii'im  H.  Noerdlinger,  Florsheim.  Ger.  Pat.  ' 
313,617,  28.11.17. 
Phosphobio  anhydride  is  dissolved  in  the  cold  in 
castor  oil  or  other  hydroxy-acid  oil  and  after  a 
short  time  a  tough  glassy  mass  forms,  from  which 
by  repeated  washing  and  heating  with  water  an  oil 
is  obtained  soluble  in  ammonia  and  soda.  The  oil 
derived  from  castor  oil  has  the  following  char- 
acters :  sp.  gr.  at  15°  C.  10133,  acid  value  192-3, 
saponification  value  278"2 ;  P.Os  content,  881  % .  The 
products  are  soluble  in  ether  and  petroleum  spirit 
and  insoluble  in  water  and  benzene.  On  heating  with 
hydrochloric  acid  the  phosphoric  acid  is  not  com- 
pletely separated.  If  the  oils  are  mixed  with  less 
than  the  quantity  of  alkali  required  for  saponi- 
fication  and  heated  to  the  boiling  point  a  gelatinous 
or  solid  soap  is  obtained,  neutral  in  reaction  and 
giving  a  clear  solution  in  water. — J.  H.  J. 

Picric  acid  stains  on   the  skin;  Preparation  of  a 

reagent  for  the  removal  of  .     J.   Klemenz. 

Dresden.     Ger.  Pat.  312,772,  1.6.18. 
A  suitable  detergent,  such  as  water  glass,  Glauber's 
salt,  or  soap,  is  mixed  with  bleaching  powder. 

—J.  H.  J. 

Fatty  acids   from   wood   tar. 
Ste  III. 


Ger.   Pat.   314,358. 


Detergents.    Eng.  Pat.  135,240.    See  V. 


XIII.-PAINTS ;     PIGMENTS  ;    VARNISHES ; 
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Illumination  from  paint.  H.  A.  Gardner.  Circ. 
76,  Paint  Manufacturers'  Assoc,  U.S.A.,  Nov., 
1919.     8  pp. 

The  light-reflecting  power  of  a  number  of  paints 
and  pigments  was  determined  by  applying  three 
coats  of  the  paint  under  test  to  pieces  of  sheet  tin 
about  6in.  square,  primed  with  flat  Iithopone  paint. 
The  reflection  faetor  was  determined  in  an  inte- 
grating sphere  in  which  a  beam  of  light  was  thrown 
on  the  samples  at  an  angle  of  15°  to  the  normal.  A 
freshly  surfaced  block  of  magnesium  carbonate 
having  a  reflection  factor  of  88  was  taken  as  the 
standard.  Examination  of  some  commercial  paints 
showed  that  flat  paints  gave  higher  reflection 
values  than  gloss  paints,  most  probably  on  account 
of  the  higher  pigment  content.  Aluminium  enamel 
gave  a  reflection  factor  of  52,  as  against  76  for  flat 
interior  wall  paint,  a  surprising  result  in  view  of 
the  generally  accepted  view  as  to  the  high  light- 
reflecting  power  of  the  former.  Tests  on  various 
paints  compounded  on  both  a  weight  and  a  volume 
relationship  showed  conclusively  the  higher  re- 
flecting values  obtained  by  increasing  proportions 
of  pigment.  Paints  of  high  reflecting  power  can 
be  made  by  using  a  relatively  small  proportion  of 
highly  viscous  binding  medium  thinned  down  with 
volatile  solvent. — A.  de  W. 

Resins;  Determination  of  the  saponification  value 

of  dark  .       H.   Salvaterra.       Chem.-Zeit., 

1919,  43,  765—766. 

FotrR  grms.  of  the  resin  is  boiled  for  30  mins.  be- 
neath a  reflux  condenser,  with  50  c.c.  of  2V/2  alco- 
holic potassium  hydroxide  solution,  then  treated 
with  32  c.c.  of  A'  /2  barium  chloride  solution  and 
300  c.c.  of  recently  boiled  water,  and  allowed  to 
stand  on  the  water-bath  for  three-quarters  to  one 
hour.  The  liquid  is  then  cooled,  diluted  to  a 
definite  volume  (500  c.c),  and  filtered,  and  an 
aliquot  portion  of  the  filtrate  (100  c.c.)  titrated 
with  A"/2  hydrochloric  acid  (phenolphthalein  as  in- 
dicator). In  some  cases  the  insoluble  barium  re- 
sinate  coagulates  at  the  bottom,  leaving  a  clear 
supernatant  liquid  which  can  be  titrated  without 
filtration.  Simultaneously,  a  blank  test  is  made 
and  titrated  under  the  same  conditions,  to  make 
allowance  for  the  possible  action  of  atmospheric 
carbon  dioxide  upon  the  barium  hydroxide  during 
the  filtration. — C.  A.  M. 

Turpentine;  Halogen  absorption  of  .     E.   M. 

Taylor.     Analyst,  1919,  44,  401—402. 

When  iodine  (Wijs')  solution  is  used  absorption  of 
halogen  bv  turpentine  is  never  complete  (see  also 
this  J.,  1902,  1439;  1904,  302).  The  author  has 
studied  the  reaction,  using  a  solution  of  iodine 
tribromide  in  chloroform.  In  one  set  of  experi- 
ments the  turpentine  was  treated  with  an  excess  of 
the  reagent  for  varying  lengths  of  time,  in  another 
set  varying  amounts  of  reagent  were  used  and  the 
excess  of  iodine  titrated  after  one  minute's  contact. 
The  results  obtained  indicate  that  the  reaction 
between  turpentine  and  halogen  is  according  to  the 
equation  3C,<,H11,+4IBr3=3C,0Hlr.Br1  +  2I:,,  and  that 
there  is  no  intermediate  reaction.  This  reaction 
can  be  realised  with  practically  no  secondary  reai  - 
tion  by  adding  10  c.c.  of  iV/1  IBr.,  solution  in 
chloroform  to  01 — 0'15  grm.  of  turpentine  dissolved 
in  10  c.c  of  chloroform,  adding  potassium  iodide 
solution  within  1  min.,  and  titrating  the  excess  of 
iodine  immediatelv  with  thiosulphate  solution. 

— W.  P.  S. 

Use  of  inks  in  histology.     Bugnon.     See  XXIII. 
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I'M.    JT8 

i,  Method  of  hardening  synthetic .   ]{.  I*. 

Jackson.     Edgewood     I'.irL,     Pa.,     Assignor     to 

tinghouse    Electric   and    Manufacturing   Co. 

I    -    Pat.  1,888,5184,  3.13.19.     Appi.,  3.3.18. 

A  prbnol-aldbhtd]  condensation  product  is  applied 

tii  ■  porous  article  ai  Uj  hardened  by  li<:i t - 

mg.  the  product  is  then  dried  at  ;i  tower  tempera- 

ind,  after  applying  a  further  quantity  ot  the 

n.iation  product,  the  hardening  process  is 
oompleted  by  further  heating  ai  a  higher  tempera- 
tore. — L.  A    i 

.    Ger.  Pats  304,319.  305,179. 
and  807,099     8«e  l 

i  I  to. .   tier,  l'nt.  31 1,358.    See  III. 


XIV.-INDIA-RUBBER;  GUTTA-PERCHA. 

Herea   Inter;  yatuml   coagulation   of  ftl   the 

nee    of    air.      W.    Spoon.      Comm.    Central 
Rubber  Stat..  Buitensorg,  191!'.  No.  16,313—337. 

In  .i  comparison  of  the  product  of  natural  coagula- 
tion of  undiluU-d  latex  in  the  absence  of  air  with 
that  obtained  by  ooagnlation  of  15%  latex  with 
aoetio  acid,  no  practical  difference  was  observablo 
in  the  inner  qualities  of  the  rubber,  although  the 
former  exhibited  Bomewhat  less  variation  in  rate  of 
cur.'.  Factors  which  affect  the  rate  of  cure  of  rubber 
prepared   by   the  ordinary  method  of  coagulation, 

.  prolongation  of  the  coagulation  period,  altera- 
tion of  the  coagulation  temperature,  and  resting  of 
the  trees,  similarly  influence  the  product  of  spon- 
taneous coagulation.  The  addition  of  small  quan- 
tities of  sugar  to  the  latex  to  facilitate  natural 
coagulation  has  no  appreciable  effect  on  the  rubber. 
\   temperature  of  -10°  C.  gives  a  more  satisfactory 

Dilation  process  than  the  50° — 55°  C.  mentioned 
by  Barro-.vc  liiF  (this  T.,  1918,  50  t).  The  porosity  of 
the  natural  coagulum  somewhat  aids  creping,  hut 
the  creped  material  dries  more  slowly  than  crepe 
from  acetic  acid  coagulum. — D.  F.  T. 

Rubber;  Effect  of  soaking  the  rolled  or  unrolled 

coagulum  in  water  on  the  properties  of  the . 

ii.  do  Vries.    Comm.  Centr.  Rubber  Stat.,  Buit- 
eaaorg,  1919,  No.  17,  339-373. 

Tiif.  general  effect  of  soaking  the  coagulum  is  an 
extraction  of  serum  substances  causing  a  loss  in 
wight  of  0-2— 04  :  for  crepe,  05—3%  for  sheet, 
and  0'2 — 2%  for  unrolled  coagulum;  this  involves 
a  decrease  in  the  rate  of  vulcanisation.  Further 
■wiring  causes  a  "  maturing  "  effect  with  continued 
in  weight,  but  with  increase  in  rate  of  vulcani- 
>n,  so  that  the  original  retardation  is 
diminished  or  changed  into  an  acceleration.  The 
accelerators  formed  during  "  maturing  "  are  only 
partly  extracted  by  water.  Soaking  freshly-rolled 
sheet  rubber  does  not  prevent  subsequent  develop- 
ment of  '  lustiness,"  but  is  of  considerable  effect 
in  preventing  greasiness  (due  to  hygroscopic  sub- 
stances on  the  surface  of  the  sheet)  and  in  decreas- 
ing the  liability  to  develop  mouldiness.— D.  F.  T. 

Rubber;  Cautt   of  rustineu  in  sheet  .     H.  .1. 

Hellendoorn.       Comm.     Central      Robber     Stat. 

Buitcn/.org.  1919,  No.  18,  119—436. 

"  KrsTiNKss"  on  the  rarfaceof  sheet  robber  is  not 
led  by  the  drying  of  a  film  of  serum  substance 
bat  h  due  to  the  clecomposition  of  serum  substances 
by  an  aerobic  micro-organism  :  it  may  be  induced  by 
keeping  freshly  rolled  sheets  in  a  moist  atmosphere 
one  or  two  day*,  the  most  favourable  tempera- 
tore  being  about  40°  ('.  Smoking  reduces  the  ten- 
dency to  ,:  rust."'  and  the  trouble  mav  be  inhibited 


by  treating  the  surface  ol  .lily  rolled  sheet 

with  ■  disinfectant  Buch  as  a  solution  of  formalin 
or  bisulphite;   the  simplest    method  of  prevention, 
however,  is  to  ensure  rapid  drying  of  the  sur;  , 
the  rubber.— 1).  F    T. 

Caoutchouc;  Illumination  anil  constitution  of  . 

W.  C.  Sohmiti.    Qommi-Zeit.,  1919,  34,  167—169, 
193 — 195. 

Tim:  various  and  somewhat  contradictory  results 
which  have  been  rec  orded   u   to  th<    behaviour  ol 

robber  towards  bromine  are  probably  to  be  attri- 
buted to  the  interference  of  colloidal  phenomena 
with  the  purely  chemical  Btoichiometrioal  proa 

In    order    bo    avoid    this    disturbing    influence    the 
author  lias  studied  the  bromioation  of  rubber  after 
a  preliminary  "  depolymerisation  "  by  heat.     After 
the    removal   of  the  resinous   constituents   by    pro- 
longed   extraction    with    acetone,    the    rubber    was 
heated    under    15    atm.    pressure    in    an    autoclave 
for  10  hours  with  xylene  of  b.  pt.  130° — 160°  C. ;  the 
resulting   mobile   solution    readily    yielded    its    in- 
soluble protein  and  other  constituents  when  oentri- 
f  ii  god;     the    xylene     was     then     removed     by     dis- 
tillation    and     after    dissolving    in     carbon  "  tetra- 
chloride the  robber  was  submitted  to  the  action  of 
a  solution  of  bromine  in  the  same  liquid.     The  con- 
sumption    of     bromine     was     in     the     proportion 
5Br:C10H,„ ;  in  view,  therefore,  of  the  addition  of  a 
molecule  of  bromine  at  each  double  bond,  the  mole- 
cular   weight    of    the    depolymerised    hydrocarbon 
must  be  at  least  C.„H  ,.,  whilst  that  of  the  original 
rubber  is  presumably  much  greater.     In  the  course 
of    several    hours    the    reaction    liquid    developed 
hydrogen  bromide  due  to  elimination  of  this  sub- 
stance from  the  soluble  primary  additive  compound, 
CjolijjBr,,,,    with   formation  of   a   micro-crystalline 
insoluble  compound,  C.„H,„BrB;  the  former  is  pro- 
bably an  open-chain  compound,  whilst  the  latter  is 
possibly   cyclic,    but    with   smaller    rings   than   the 
original    rubber,    and    is   quite   distinct   from    the 
ordinary    "caoutchouc    tetrabromide."      Whether 
the    opening    of    the    cyclic    caoutchouc    molecule 
occurs  daring  bromination  or  is  effected  already  in 
the  depolymerisation   process  it  is  at  present  not 
possible  to  decide.     Depolymerised  rubber  is  there- 
fore   regarded    as    undergoing   bromination    aa   a 
simple  chemical  process  without  any  complications 
due   to   colloidal   phenomena.      The   results   of   the 
investigation    are    in    accord    with    Harries'    more 
recent  views  of  the  constitution  of  the  rubber  mole- 
cule (this  J.,  1915,  670).— D.  F.  T. 

Vulcanisation  coefficient ;  Effect  of  organic 
accelerators  on  the  .  D.  F.  Cranor.  India- 
rubber  J.,  1919,  58,  1199—1205. 

A  MtxTt'Ri;  of  smoked  sheet  rubber  (100),  sulphur 
(6),  and  zinc  oxide  (1),  when  vulcanised  over  a 
range  of  periods  between  85  minutes  and  235 
minutes  at  292°  F.  (1  1 1°  C.)  or  45  lb.  steam  pressure 
in  a  platen  press  gave  a  maximum  tensile  strength 
with  the  190  minutes  period,  the  corresponding  co- 
efficient of  vulcanisation  being  4'76 ;  after  an 
accelerated  "  ageing  "  test,  however,  the  product 
of  130  minutes  vulcanisation  and  coefficient  2'85 
had  the  maximum  strength.  Tho  latter  product  is 
therefore  regarded  as  the  "best  cured  "  sample. 
Other  mixtures  were  then  tested,  derived  from  the 
above  by  the  addition  of  0"5  to  1%  of  an  organic 
accelerator  such  as  hexamethylenetetramine  and 
dimethylammonium  dimcthylclithiocarbamate.  With 
the  former  catalyst  a  vulcanisation  coefficient  of 
2'83  was  attained  in  50  minutes,  whilst  the  corre- 
sponding tensile  strength  and  resistance  to  stretch 
were  much  greater  than  in  the  catalyst-free 
mixing.  With  the  latter  accelerator  satisfactory 
physical  properties,  much  superior  to  those  of  the 
"  blank  "  mixing,  were  obtained  after  3,  4,  and  5 
minutes,      the     corresponding     vulcanisation     co- 
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efficients  being  L09,  121,  and  T45.  With  the  un- 
accelerated  mixture,  to  obtain  a  product  showing 
700%  elongation  at  a  load  of  1000  lb.,  the  presence 
of  about  4'9%  of  combined  sulphur  was  necessary; 
with  the  hexamethylenetetramine  and  dimethyl- 
ammonium  dimethyldithiocarbamate  mixings  the 
corresponding  coefficients  necessary  were  1'8%  and 
0'9%.  Indeed,  distinct  signs  of  vulcanisation  were 
visible  after  the  last-mentioned  mixture  had  been 
merely  stored  in  the  dark  for  a  month  at  the  ordinary 
temperature.  The  results  suggest  that  the  shorter 
the  necessary  period  of  heating  for  vulcanisation 
the  lower  the  proportion  of  combined  sulphur  re- 
quired to  produce  the  desired  physical  condition. 
Comparable  indications  were  obtained  with  similar 
mixings  prepared  with  an  inferior  brown  plantation 
crepe,  which  indeed  could  not  be  vulcanised  satis- 
factorily without  an  accelerator.- — D.  F.  T. 

Patents. 
Rubber;  Process  for  devulcanising .  Devulcan- 
ising process  and  product  thereof.  Process  for  de- 
vulcanising  vulcanised  rubber.  C.  F.  Willard, 
San  Diego,  Cal.  U.S.  Pats,  (a)  1,322,077, 
(b)  1,322.151,  and  (c)  1,322,152,  18.11.19.  Appl., 
(a)  31.5.17,  (b)  18.3.18,  and  (c)  5.12.18. 

(a)  Vulcanised  rubber  is  boiled  with  a  liquid  con- 
sisting largely  of  a  viscid,  gummy  hydrocarbon ; 
this  forms  a  froth  on  the  surface  of  the  liquid  and 
on  account  of  its  greater  affinity  for  sulphur  under 
the  prevailing  conditions,  removes  combined  sul- 
phur from  the  rubber,  (b)  Vulcanised  rubber  is 
boiled  with  a  viscous  mixture  of  a  tar  and  a  flux 
of  a  liquid  hydrocarbon  in  the  presence  of  water, 
(c)  More  or  less  of  the  combined  sulphur  of 
vulcanised  rubber  is  liberated  by  boiling  the  rubber 
with  an  emulsoid  colloid  solution  and  a  detergent 
solution— D.  F.  T. 

XV.-LEATHEH;  BONE;  HORN;  GLUE. 

Viscosity.    Rothlin.    See  XXIII. 

Patents. 

[Chrome]  leather  waste;  Process  for  the  utilisation 

of  .     C.  Bennert,  Griinau,  Germany.     Eng. 

Pat.    115,421,   9.4.18.       (Appl.   6050/18.)       Int. 
Conv.,  30.4.17. 

Chrome-leathek  cuttings  are  freed  from  materials 
and  colours  used  in  finishing  the  leather  by  treat- 
ment at  35°  C.  with  a  dilute  alkaline  solution, 
agitation  with  sand,  ground  pumice  or  the  like, 
and  repeated  boiling  with  water,  containing  if 
necessary  oxidising  or  reducing  bleaching  agents, 
and  are  then  heated  to  75° — 80°  C.  for  2 — 3  hours 
with  a  solution  containing  15  parts  of  sodium 
hydroxide  in  500  parte  of  water  for  each  100  parts 
of  the  cuttings.  After  cooling  and  standing  for 
some  time,  the  mixture  is  filtered  and  the  liquor 
is  made  neutral  to  phenolphthalein  by  the  addition 
of  acetic  or  formic  acid,  and  is  concentrated  to  a 
syrupy  consistence.  The  product  contains  prot- 
albinic  acid,  lysalbinic  acid,  and  other  similar  sub- 
stances formed  by  hydrolysis  of  the  leather  which 
possess  the  property  of  yielding  silver  salts  capable 
of  keeping  silver,  silver  oxide  or  hydroxide  in  col- 
loidal solution,  and  may  be  used  in  cleaning,  fulling, 
and  dyeing  textile  fabrics.  Chromium  compounds 
may  be  recovered  from  the  residue  obtained  on 
filtration  of  the  liquor. — L.  A.  C. 

Tanning   leather  for  belts.      F.    Gilardini,    Turin, 

Italy.      U.S.    Pat.  1,321,730,    11.11.19.      Appl., 

21.5.18.     (See  also  Eng.   Pat.    114,631;    this  J., 
1919,  297  a.) 

Portions  of  the  unprepared  hide  are  subjected  to 
heated  compressing  elements,  and  the  hide  is  then 
treated  with  a  tanning  solution. — E.  W.  L. 


Tanning   compound.     B.  Levin,   Hale.     U.S.   Pat. 

1,328;878,  2.12.19.    Appl.,  28.5.18. 
Sk,e  Eng.  Pat.  117,693  of  1917;  this  J.,  1918,  579  a. 

Treating  coal  gas  etc.   Eng.  Pat.  135,577.     See  11a. 

Willow  or  poplar  bark.    Ger.  Pat.  300,644.    See  V. 

Food    from    scrap    leather.      Ger.     Pat.    314,323. 
See  XIXa. 


XVI.-S0ILS;  FERTILISERS. 

Soil  analysis.     F.  Miinter.     Landw.  Versuchs-Stat., 

1919,  94,  181—189.  ' 
The  following  method  of  extraction  is  recom- 
mended:— 300  grms.  of  the  soil  is  mixed  with 
900  c.c.  of  concentrated  hydrochloric  acid,  and 
the  mixture  is  shaken  every  hour  for  48  hours ;  the 
clear  liquid  is  then  decanted,  filtered,  and  300  c.c. 
of  the  filtrate  is  evaporated,  with  the  addition  of 
ammonium  chloride.  The  residue  is  moistened  with 
nitric  acid,  hydrochloric  acid  is  added,  and  -the 
mixture  is  again  evaporated;  this  operation  is 
repeated,  the  residue  then  dissolved  in  hydrochloric 
acid  and  water,  the  silica  collected  on  a  filter,  and 
the  filtrate  used  for  the  determination  of  iron, 
alumina,  calcium,  magnesium,  potassium,  and 
phosphoric  acid. — W.  P.   S. 

Soil-sorption.  E.  Ramann  and  A.  Spengel. 
Landw.  Versuchs-Stat.,  1918,  92,  127—146.  (See 
also  J.  Chem.  Soc,  1919,  i.,  615.) 

The  results  of  experiments  in  which  an  artificial 
zeolite  (permutite,  hydrated  aluminium  alkali  sili- 
cate) was  treated  with  solutions  of  neutral  potas- 
sium, ammonium,  calcium,  and  sodium  salts, 
showed  that  the  interchange  of  bases  which  takes 
place  has  the  character  of  a  chemical  exchange;  no 
signs  of  physical  adsorption  could  be  detected. 
Potassium  and  ammonium  arc  mutually  replace- 
able, and  displace  sodium  and  calcium  completely 
from  the  zeolite,  whereas  the  displacement  of  potas- 
sium and  ammonium  by  sodium  and  calcium  is 
incomplete.  The  ratios  between  the  bases  in  the 
solutions  and  in  the  zeolite  are  different;  bases 
present  in  small  proportions  in  the  solution  are 
combined  by  the  zeolite  in  relatively  greater 
amounts.  Within  wide  limits  the  absolute  concen- 
trations of  the  salts  in  the  solution  are  without 
appreciable  influence  on  the  composition  of  the 
zeolite,  this  being  the  case  even  with  mixtures  of 
calcium  salts  with  those  of  univalent  metals. 

— T.  H.  P. 

Copper;   Content  of  in   cultivated  soils.     L. 

Maquenne   and    E.    Demoussy.      Comptes    rend.- 
1919,  169,  937—942. 

The  amount  of  copper  brought  into  solution  by 
boiling  6  grms.  of  the  soil  for  half  an  hour  with 
50  c.c.  of  10%  sulphuric  acid  has  been  estimated  in 
a  number  of  ordinary  arable  soils  and  a  number  of 
vineyard  soils.  With  the  arable  soils  the  copper  con- 
tent varied  from  1  to  50  mgrms.  per  kilo,  of  fine  soil, 
but  in  some  of  the  vineyard  soils  it  rose  to  250 
mgrms.  Despite  these  high  figures,  there  has  not 
been  any  indication  of  a  toxic  effect  of  the  copper 
on  the  vines.  Most  of  the  copper  is  in  the  surface 
layer  of  the  soil,  the  penetration  being  very  slow. 

— W.  G. 

Calcium  carbide  content  of  crude  calcium  cyan- 
amide.  V.  Maly.  Z.  Landw.  Versuchsw.  in 
Oesterreick,  1916,"  19,  445.  Bied  Zentr.,  1919,  48, 
369—370. 

All  the  samples  of  crude  calcium  cyanamide 
intended  for  agricultural  use  which  were  examined 
showed  a  calcium  carbide  content  of  under  0'24%. 
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carbide  content  of  crude  calcium  cyanamide 
filled  into  tacks  was  at  lir.st  27%;  it  fell  after  one 
day  to  -  l  .  and  on  toe  third  day  wag  0*3%.  Pipes 
hi  varying  width  and  length,  closed  at  ono  end, 
■rare  filled  with  crude  calcium  cyanamide  contain- 
ing 2.  of  carbide.  On  the  29th  day  the  carbide 
oontent  at  the  closed  end  of  ■  18  cm.  pipe  had  sunk 
.  and  in  n  45  cm.  pipe  to  107  '.  In  both 
■s  the  [)ipes  wei  wide,  anil  at  the  open 

ends  tli  >re  was  found  0*01  I  ',  of  carbide.  In  layers 
..f  nuit.-ri.il  which  ;ire  not  easily  accessible  to  air, 
the  decomposition  goes  on  only  very  slowly. 

—J.  H.  J. 

Calcium  cyanamide;  Influence  of  storage  on   the 
nitrogen  lusses  and  nitrogen   change)  occurring 

in  crude .  1>.  Meyer  and  11.  Uorkow.  Illustr. 

I.andw.  Zeit.,  1919,  39,  27—23.  Bied.  Zentr., 
1919,  48,  370—373. 
Chide  calcium  cyanamide  was  spread  in  a  layer 
I  cm.  thick  on  glass  plates,  some  of  which  were  kept 
in  a  room  the  temperature  of  which  varied  from  7° 
to  21°  C.  from  winter  to  summer-  and  the  remainder 
in  a  cellar  at  6° — 18°  C.     Increases  in  weight  took 

place  after  Is    25  weeks'  storage  of  21 — 26     during 

summer  and  22  during  winter  in  the  room  and  oi 
63 — 65  "j  during  summer  and  Gi)  5  during  winter 
in  the  cellar.     Hardly  any  loss  in  total  nitrogen 

took  plac  during  storage,  but  there  was  a 
considerable  decrease  in  cyanamide  nitrogen  and 
an  increase  in  dicyanodiamide  nitrogen  and  in 
ether  forms  of  nitrogen.  This  was  especially 
marked  in  the  samples  stored  in  the  cellar  during 
slimmer,  when  about  50%  of  the  cyanamide  was  con- 
verted into  dicyanodiamide.  It  is  concluded  that 
oalcium  cyanamide  should  be  stored  in  a  dry,  closed 
room,  and  if  loose  it  should  be  covered  with  sacking 
and  straw.  Paper  bags  of  the  material  should  be 
stored  close  together,  the  spaces  being  filled  with 
more  material  and  the  whole  covered  with  straw. 

—J.  H.  J. 

('•ilcium  cyanamide  and  ammonium  sulphate;  Influ- 
ence  of   uon   oxide  and   common   salt   upon   the 

fertilising  action  of .     O.  Lemmermann  and 

\.   Einecke.     Mitt.  Dent,  Landw.-Ges.,  1918,  33, 
674     Bied.  Zentr.,  1919,  48,  290—292. 

Kiki.d  experiments  were  made  during  two  years 
with  the  usual  fertilisers,  to  which  were  added 
mm  cyanamide  and  iron  oxide,  but  the  addition 
of  the  iron  oxide  failed  to  produce  any  better  crop 
than  the  calcium  cyanamide  alone.  Sodium 
chloride  caused  no  increased  crop  when  used  with 
calcium  cyanamide  and  ammonium  sulphate  respec- 
tively. Calcium  cyanamide  containing  10%  of  soda 
produced  no  better  results  than  the  ordinary 
variety,  and  both  were  inferior  to  saltpetre.  The 
crops  used  were  rye,  mangolds,  and  turnips. 

—J.  H.  J. 

Peat:  Experiments  on  the  action  of  various  ferti- 
lisers made  from  .     B.   Tacke.     Mitt.   Ver. 

Forderung  der   Moor-Kultur    im   Deut.   Reiche, 
36,  369—373.     Bied.   Zentr.,   1919,  48,  289 
—290. 

FOB  tlieso  experiments  a  special  fertiliser  was  used 
made  from  peat  and  containing  ferric  salts.  Its 
analysis  was  :  mineral  matter  10%,  nitrogen  1"5%, 
lime  1l'  .  potash  0*6  ,  phosphate  0*6 %.  Another 
fertiliser  used  was  humus  silicic  acid,  which  had  the 
following  composition:  mineral  matter  30%, 
nitrogen  0*9  .  lime  1*6%,  potash  0'3%,  phosphate 
0*2  .  I'ot  cultures  of  oats  in  sand  were  made,  to 
which  were  added  potassium  phosphate,  calcium 
carbonate,  and  one  of  the  special  fertilisers.  The 
crops  obtained  were  poor,  as  also  were  those  ob- 
tained in  peat  cultures.  The  peat  fertilisers  did 
not  appear  to  have  provided  any  nitrogen  for  the 
use  of  the  plants. — J.  H.  J. 


Phosphoric  acid;   Hole  ,,j  tolution   m   water  eon- 
taming   carbon   dioxide  of  the  present   in 

basic  slag  and  other  phosphates.     .T.  G.  Masch- 

haupt  Ycrsl.  Landbouwk,  Onderaoek.    Rrjksland- 

bouwproefstat..   1919.  '-':<.   Sept.     Chem.   Zentr., 

1919,  90,  IV..  866. 

The   rate   of  solution   of   various   phosphates  was 

determined  by  continuous  extraction  at  3D    C.  with 

water    containing    carbon    dioxide,  with    a   view    to 

testing  tin-  theory  that  the  value  or  a  phosphate  as  a 
manure  depends  primarily  upon  the  rapidity  with 

which  the  compounds  taken  up  by  the  plants  from 
the  moisture  of  the  soil  are  replaced  in  solution. 
The  results  obtained  were  somewhat  irregular,  for 
example,  the  rate  of  solution  of  Florida  phos- 
phate was  much  greater  than  that  expected,  and 
Algerian  phosphate  dissolved  more  rapidly  than 
basic  Blag. — L.  A.  C. 


Eyre  and  others. 


Ammonium  polysulphide  wash. 

See  XIXh. 

Patents. 

Organic   material;   Process  of  reinforcing,   bacter- 
ising,  and  composting for  use  as  inoculators, 

improvers,  and  fertiliser  of  soils.  T.  F.  Manns, 
Newark,  Del.  U.S.  Pat.  1,320,701,  4.11.19. 
Appl.,  13.10.15. 

Pkotkin*,  carbohydrate,  and  phosphate  are  mixed 
with  peaty  material,  and  sufficient  of  a  base  is 
added  to  neutralise  the  mass.  The  product  is 
inoculated  with  azotobacter,  B.  radicieola,  nitro- 
bacter,  and  Ji.  rossica,  and  is  then  made  into  a 
compost. — J.  H.  J. 

Fertiliser,     L.  Phillip,  Badlands,  Cal.     U.S.  Pat. 

1,322,817,  25.11.19.    Appl.,  17.6.19. 
A  l  Eimi.isEii  comprising  ashes  of  almond  rinds. 

— S.  S.  A. 


XVII.-SUGARS;  STARCHES;  GUMS. 

Frothing  of  boiling  liquids,  foam  separators,  and 
juice-traps  in  sugar  factories.  H.  Claassen. 
Zentr.  Zuckerind.,  1919,  27,  500—502.  Chem. 
Zentr.,  1919,  90,  TV.,  871—872. 
The  particles  of  liquid  escaping  from  the  evapor- 
ating pans  may  exist  either  as  small  or  large  drop- 
lets suspended  in  the  vapours  or  as  froth,  and  tho 
type  of  trap  required  to  catch  them  must  bo 
differently  designed  according  to  their  nature. 
According  to  whether  the  bubbles  at  the  surface  of 
the  boiling  liquid  immediately  disappear  or  persist 
for  some  time,  a  distinction  is  made  between  non- 
frothing  and  frothing  liquids.  In  the  case  of  non- 
frothing  liquids  the  drops  can  be  trapped  simply  by 
providing  in  the  upright  evaporators  a  vapour 
space  3 — 4  m.  in  height,  the  efficiency  of  which  is 
increased  by  one  or  two  baffle  plates  suitably  placed 
about  half-way  up.  The  physical  properties  of 
liquids  which  are  the  cause  of  foaming  are  not  well 
known.  Bundles  of  suitably  disposed  Bteam-heated 
tubes,  through  which  the  stream  of  vapour  is  led, 
may  constitute  a  very  effective  foam  destroyer.  Less 
effective  is  the  use  of  a  steam  jet  in  the  upper 
part  of  the  evaporator.  A  special  kind  of  frothing 
takes  place  at  the  beginning  of  the  boiling;  this 
may  be  largelv  prevented  by  destroying  the  initial 
froth  by  tho  addition  of  some  fat  and  then  in- 
creasing the  evaporation  by  the  admission  of  more 
heating  steam,  whereby  a  stronger  circulation  of 
the  de-aerated  and  no  longer  superheated  liquor  is 
induced.  Froth  separators  are  apt  to  be  ineffective 
in  cases  where  frothing  is  caused  by  a  sudden  in- 
crease in  the  vacuum,  and  it  is  better  in  such  cases 
to  endeavour  to  arrive  at  an  arrangement  which 
will  ensure  more  uniform  conditions  of  pressure  in 
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tlit-  evaporator  plant.  Effective  froth  separators 
will  cause  a  very  considerable  loss  of  heat  efficiency 
(up  to  14%),  and  they  should  only  be  installed  in 
i  ases  where  they  are  really  necessary. — J.  F.  B. 

Cane     sugar;     Construction     of     an     autocal 'cuius 
[nomon]  or  chart  for  tlic  indication  of  commercial 

.     W.   E.   Appleby.     Chem.   Eng.   and   Min. 

Rev.,  1919,  II,  173—178;  12,  33—38. 

The  author  anticipated  Deming  (this  J.,  191S, 
217  a)  by  several  years  in  the  principle  of  the 
nonion.  In  1898  he  elaborated  a  "  sucrograph  "  for 
the  rapid  calculation  of  the  results  of  sucrose  de- 
terminations by  the  double  polarisation  method, 
whilst,  later,  he  devised  graphs  for  a  number  of 
other  routine  calculations  in  the  factory  and 
laboratory.  Instructions  are  given  for  the  con- 
struction of  "  autocalculus  "  charts  relating  to  the 
determination  of  the  "  commercial  cane  sugar  "'  in 
cane.  This  value  serves  for  the  purcha.se  of  cane  in 
Queensland,  the  method  recently  prescribed  by  the 
Government  of  that  country  being  as  follows:  — 


Total  soluble  solids 
in  the  juice 

Sucrose       in       the   : 

juice 
Total  soluble  solids  — 
in  the  cane 
Sucrose  in  the  cane 


100-(3  +  flbre)  _  total    soluble    solids   in 

100  the  cane. 

100  -(5 -r flbre;  _  sucrose    in    the    cane- 
100 
sucrose  in  the  cane  =  impurities  in  the  cane. 

—  impurities  =  '*  commercial       cane 
2  BUgar." 

Total  soluble  solids  are  found  by  the  Brix  hydro- 
meter reading ;  sucrose  by  direct  polarisation ;  and 
the  fibre  by  the  diffusion  method.  The  graphic  in- 
dication of  results  according  to  the  nomon  or  auto- 
calculus principle  cannot  compare  in  minute 
accuracy  with  correct  arithmetical  or  algebraic 
computation,  and  the  results  are  neither  so  exact 
nor  obtained  as  rapidly  as  those  given  by  a  modern 
calculating  machine.  The  method  is  nevertheless 
of  sufficient  accuracy  for  a  number  of  routine  cal- 
culations.— J.  P.  O. 

Mannitol;  Oxidation  of by  nitrous  fumes.     E. 

Votoeek  and  C.  Kranz.  Z.  Zuckerind.  Bbhm., 
1919,  43,  577—580. 

Aqueous  solutions  of  mannitol  are  slowly  oxidised 
by  nitrouB  fumes,  yielding  a  mixture  of  mannose 
and  lsevulose;  reaction  can  be  accelerated  by  the 
addition  of  small  quantities  of  a  ferrous  salt. 
Nitrous  fumes  in  this  case  behave  like  other  oxi- 
dising agents,  yielding  a  mixture  of  ketonic  and 
aldehydie  products. — H.  W. 

Starch;  Systematic  ageing  experiments  with  solu- 
tions of  various  hinds  of  under  exact  time 

conditions:  Time  laic  of  the  ageing  of  starch  solu- 
tions. H.  Sallinger.  Kolloid-Zeits.,  1919,  25, 
111—115. 

The  ageing  of  starch  solutions  at  7°  C.  has  been 
followed  by  precipitating  the  starch  gel  at  various 
times  by  means  of  ptyalin  and  weighing  it  after  dry- 
ing at  110°  C.  If  Q  is  the  weight  of  dry  gel  and  t 
the  time  of  ageing  in  hours,  G  =  gt",  g  and  o  being 
characteristic  constants  for  the  different  kinds  of 
starch.  Some  values  obtained  for  the  constants 
are  shown  in  the  following  table:  — 


a 

a 

Soluble  potato 

starch  F.  . . 
..       II... 

4-06 
300 
537 
11-17 
3-51 

0-445 
0-455 

Soluble  barley  starch 

Amylodextrin  from  soluble  potato  starch 

0165 
0-214 

0-521 

Viscosity. 

Rothlin. 

See 

XXIII. 

—J.   ] 

F.    S. 

Patents. 

Sugar  beet;  New  edible  product  [syrup']  and  process 
of  obtaining  same.  P.  Kestner,  PariB.  Eng. 
Pat.  135,235,  14.9.18.     (Appl.  14,969/18.) 

A  syrup  free  from  any  unpleasant  odour  or  flavour 
is  obtained  from  beet  juice  by  treatment  in  an 
evaporator  (preferably  of  the  climbing  film  type)  in 
which  the  temperature  is  raised  by  setting  up  a 
counter-pressure.  If,  for  example,  the  desired  con- 
centration of  the  syrup  be  such  that  its  boiling- 
point  under  atmospheric  pressure  would  be  120°  C, 
a  counter-pressure  is  provided  sufficient  to  raise 
the  boiling  point  to  130°  C,  but  it  is  essential  that 
the  syrup  shall  not  be  maintained  at  this  degree  for 
more  than  a  few  seconds. — J.  P.  O. 

Sugar  solutions;  Process  for  continuous  defecation 

of    .       G.    B.    "Williamson,    Gramercy,    La., 

Assignor  to  Industrial  Apparatus  Corporation, 
Brooklyn,  N.Y.  U.S.  Pat.  1,317,607,  30.9.19. 
Appl., '30.4.18. 

Sugar  solutions  are  treated  with  an  acid,  neutral- 
ised with  lime,  drained  off,  aerated,  heated  to  cause 
the   impurities   to   rise  to   the   surface,    and   then  ' 
drawn  off  from  the  bottom.     (See  also  Coates,  this 
J.,  1919,  872  a.)— J.  H.  L. 

[Beet]  diffusion  battery.  J.  Masin,  Prague.  Ger. 
Pat.  314,200,  19.4.18.  Addition  to  Ger.  Pat. 
313,433  (this  J.,  1919,  958  a). 

In  the  middle  of  each  of  the  vessels  of  the  battery 
described  in  the  chief  patent,  in  place  of  the  par- 
tition, there  is  a  vertical  tube,  the  lower  end  of 
which  reaches  the  bottom,  while  the  upper  part 
bends  over  into  the  next  vessel.  Each  of  these 
tubes  is  provided  with  an  injector  by  means  of 
which  the  beet  slices  are  forced  from  one  vessel  to 
the  next,  while  the  extract  is  made  to  pass  in  the 
contrary  direction  from  vessel  to  vessel  through 
suitable  overflow  tubes.  To  prevent  an  excess  of 
juice  being  carried  over  with  the  slices,  the  bend  of 
each  tube  is  perforated  and  is  surrounded  by  a 
jacket  connected  with  the  vessel  by  a  return  tube. 

—J.  P.  O. 


XVIII.— FERMENTATION   INDUSTRIES. 

Alcoholic  fermentation;  Correlative  formation  of 
acetaldehyde  and  glycerol  by  the  scission  of 
sugar,   and  new    contributions  to  the    theory   of 

.    C.  Neuberg  and  E.  Reinfurth.    Ber.,  1919, 

52,  1677—1703. 

In  outline,  Neuberg's  theory  is  as  follows.  Sugar 
is  converted  into  methylglyoxal,  which  may  be 
hydrated  and  reduced  to  glycerol  or  oxidised  to 
pyruvic  acid,  this  breaking  down  into  carbon 
dioxide  and  acetaldehyde,  which  is  reduced  to 
alcohol.  In  the  presence  of  sulphites,  the  best 
being  calcium  sulphite,  as  is  now  shown,  the 
acetaldehyde  is  fixed,  and  the  available  hydrogen 
works  in  the  direction  of  the  production  of 
glycerol.  In  fact,  practically  equimolecular  pro- 
portions of  aldehyde  and  glycerol  are  produced, 
and  in  the  more  concentrated  solutions  the  quanti- 
tative realisation  of  the  reaction, 

CcH,A=CH,CHO+CsH5(OH)3+Ca, 
has  been  achieved  as  well  as  might  be  expected  of 
such  a  biochemical  process.     This  evidence,  there- 
fore, strongly  supports  the  theory.     (See  further. 
J.  Chem.  Soc,  1920,  i.,  124.).— J.  C.  W. 

Alcoholic  fermentation;  Course  of in  presence 

of  calcium  carbonate.     J.  Kerb.     Ber.,  1919,  52, 

1795—1800. 

Alcoholic  fermentation  by  pure  cultures  of  yeast 

proceeds  quite  normally  in  the  presence  of  calcium 

carbonate.     The  yield  of  alcohol  is  practically  the 
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•am.-  .mil  no  calcium  pvruvato  is  formed,  whereas 
nt.  m  h  and  Sehon  (this  J.,  MM  t.  9T,  JOT)  reported 
the  production  of  a  very  largo  quantity  «.i  this 
nalt.  Probably  they  used  ■  rarj  unpure  ferment, 
and  Here,  therefore,  not   reallj  studying  alcoholic 

fermentation  at  all.      J.  C.  W. 

Ytii.it;  Utilisation  of  amides  in/ .     p,  Thomas, 

Ann    Inst.  Pasteur,  101',).  33.  777—806. 

Under  suitable  conditions,  yeasts  are  capable  of 
utilising  area  and.  to  s  lesser  extent,  seetamide 
ami  its  immediate  homologues  as  sources  of 
nitrogen.  (8ea  further.  ,r.  Chem.  Soc,  1920,  i.  126.) 

W.  G. 

Diasfatie   properties   of  formaldehyde.     G.    AVoker 
and  11.  Maggi.     Ber..  1919.  52,  1594—1604. 

A  BMAPITDXAnoK  of  the  evidence  on  which  the 
authors  base  their  view  that  formaldehyde 
resembles  diastase  in  its  action  on  starch  (this  J., 
1916,  1268).  Recent  criticisms  (this  J.,  1919, 
488  A,  608a)  are  met  by  the  assumption  that  tho 
opponents  of  the  theory  kept  their  mixtures  too 
long,  for  the  authors  believe  that  tho  hydrolytic 
products  are  in  time  rebuilt  into  non-hydrolysable 
and  non-reducing  substances,  such  as  the  so-called 
'•  reversion  dextrin,"  just  as  when  egg-albumen  is 
digested  with  papain  there  is  a  reversion  of  tho 
process  after  a  time. — J.  C.  W. 

[Yeast]  Saecluiromyres  thermantitonum.    H.  Euler 
an.l  I.  Launn.     Bioohera.  Zeits.,  1919,  97,  158— 
170. 
'I'm;  inversion  capacity,  the  catalase  activity,   the 
rate    of    fermentation    at    35° — 40°    C,    and    the 
growth  of  S.  thermantitonum   have  been  studied. 
After  the  tests   the  culture  showed  certain  devia- 
tions in    its  behaviour  at  the  characteristic   tem- 
tnree  from  the  original  culture.   It  is  suggested 
that  adaptation  may  be  responsible  for  this. 

— s.  s.  z. 

Glycerol ;  Influence  of  the  presence  of  trimithylene- 

ylycol  on  the  estimation  of  [fermentation]  

by    Zeisel's    isopropyl    iodide    method.      C.    A. 
Rojahn.     Ber.,  1919,  52,  1454—1460. 

>'.i  mb'a  method  (this  J.,  1902,  992)  is  not  applic- 
able to  the  estimation  of  fermentation  glycerol  (the 
.an  •'  protol  "-glycerol),  for  this  contains 
trimethyleneglycol,  which  develops  di-iodopropane. 
This  passes  over  more  or  less  completely  with  the 
isopropyl  iodide,  although  its  boiling-point  is  much 
above  the  reaction  temperature  (120° — 125°  C). 

—J.  C.  W. 

Tyrosinase   of  potatoes;   Separation   of  into 

.onents.     H.  Haehn.     Ber.,  1919,  52,  2029— 
3041. 
POMXO  tyrosinase  can  be  separated  by  ultra-filtra- 
tion into  a  thermolabile  residue  (o-tyroeinase)  and 
a  filtrate  (activator)  which  is  stable  towards  heat; 
crhen   separately   tested,    neither   component   shows 
the  tyrosine  reaction,  but  the  mixture  of  the  two 
)s  again  active.     The  inactive  residue  can  be  acti- 
sd  by  the  addition  of  the  solution  obtained  by 
boiling  expressed  potato  juice  in  dilute  acetic  acid 
-olution  and  subsequent  nitration,  as  also  by  addi- 
tion of  an  aqueous  solution  of  the  ash  obtained  by 
igniting  the  residue  left  on  the  evaporation  of  such 
dution.     Toluene  appears  to  act  ns  an  oxygen 
carrier,  since  the  preservation  of  solutions  beneath 
toluene   does   not    inhibit    the    cn/.ymic     process  of 
kinase  as  would  be  expected  in  consequence  of 
the  assumed  exclusion  of  air.     Alkaline  solutions  of 
gallol   become    brown    when    placed    beneath   a 
layer  of  toluene  8  cm.  high,  and  the  result  is  not 
due  to  hydroclastic  activity  of  toluene,  since  the 


pvrogallol  solutions  remain  unchanged  when  the 
experiment  is  performed  in  an  atmosphere  of 
hydrogen. — H.  \V. 

Pan 

Alcohols;  Process  at  ins    for    continuous 

•■  ■  Hfitoi        of  V.    Barbel  ei   Fils  et  Cie., 

Paris.        Kng.      Pat.      10T.9T5,      1.7.17.        (Appl. 
i      Int.  Conv.,  19.10.1  I. 

Sri    Fr.  Pat.  IT8.946  of  1914;  this  J.,  1916,  UT8. 

Alcohol-reduced   beverages;  Manufacture   of  . 

H.  'W'nde.  London.       From   II     Eeuser,    Evans- 
ton,    III..     U.S.A.      Eng.    Pat.    135.T85,   4.6.19. 

(Appl.  14,218/19.) 

Sn   U.S.  Pal    1,802,551  of  1919;  this  J.,  1919,551  a. 
nhisr  preparations;  Process  for  manufacture 

a!  high-clots .     A.  Stoll,  Assignor  to  Chemical 

Works    formerly    Sandoz,     Basle,    Switzerland. 
U.S.  Pat.   1,324,752,  9.12.19.     Appl.,  7.11.18. 

Ski:  Kng.  Pat.  120.571  of  1918;  this  J.,  1919,  561  \ 
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Hire;  Chemical  composition  of  natural  and  /mlislir  I 

Italian .     I.     G.  Issoglio,  Atti  R.  Accad.  Sci. 

Torino,  1917-1918,  53,  423—436. 

Polished  rice  is  very  poor  in  ash  and  also  in  total 
phosphoric  anhydride,  the  phytin  phosphoric 
anhydride  being  reduced  to  a  minimum. — T.  II.  P. 

liice;  Chemical  composition  of  residues  from  the 

treatment   of  .     //.     G.    Issoglio.     Atti   R. 

Accad.  Sci.  Torino,  1918—1919,  54,  440—451. 

Rick  residues  derived  from  the  husk  are  very  poor 
in  nutritive  substances,  whilst  those  obtained  by 
removal  of  the  outer  cortical  layers  of  the  corns  are 
very  rich  in  organic  and  inorganic  phosphorus  com 
pounds,  fats,  and  proteins,  and  contain  phvtin  and 
vitamines.     (.See  J.  Chem.  Soc,  1920,  i.  132.) 

— T.  H.  P. 

Moisture  content  of  feeding  stuffs;  Change  in  the 

by  grinding,  a  source  of  error  in  analysis. 

H.     Xeubauer.      Landn*.     Versuchs-Stat.,     1919, 
94,  1—8. 

Experiments  made  with  potatoes  and  barley  showed 
that  when  the  moisture  ».i-  determined  on  the  un- 
ground  sample,  and  on  the  same  sample  after 
grinding  to  1  mm.  fineness,  the  moisture  was  always 
less  in  the  ground  sample,  the  decrease  varying 
from  1  to  5 %  .  This  difference  was  nearly  the  same 
as  the  loss  of  weight  which  occurred  when  the 
sample  was  exposed  in  a  warm  room  for  21  hours. 
If  the  sample  was  partially  dried  before  grinding,  a 
further  loss  of  moisture  equal  to  the  above  difference 
still  took  place  during  grinding.  The  moisture  con- 
tent was  determined  also  at  different  stages  during 
the  grinding  process,  and  it  was  found  that  the  los- 
of  moisture  occurred  gradually  in  each  stage.  As  the 
other  constituents  of  tho  feeding  stuff  are  usually 
determined  on  the  ground  sample,  it  is  necessary 
to  make  allowance  for  the  change  in  moisture 
content. — J.  H.  J. 

Shan-  judder;   Treatment   of by   Jl>  t  l.mann's 

[alkali]  method.     O.  I'ingerling  and  K.  Schmidt. 
Landw.   Versuchs-Stat.,   1919,  94,  115—152. 

In  Bcckmann's  process  of  making  fodder  (see  this 
J.,  1919,  384  a,  789  a)  straw  is  simply  treated  with 
alkali  solution  in  the  cold,  and  the  authors  have 
carried  out  numerous  experiments  with  the  object 
of  ascertaining  how  tho  product  thus  obtained  com- 
pares with  that  produced  by  methods  in  which  the 
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straw  is  heated  under  pressure  with  alkali.  They 
find  that  there  is  no  appreciable  difference  in  the 
digestibility  of  the  two  products.  The  results  ob- 
tained show  that  three  hours'  treatment  with  1'5% 
sodium  hydroxide  solution  yields  the  best  product. 

— W.  P.  8. 

Tyrosinase  of  potatoes.     Haehn.     See  XVIII. 

Patents. 

Chocolate,   cocoa  butter,  or  other  materials  which 

coagulate  when  cold;  Apparatus  for  cooling . 

E.  L.  A.  Saw,  Paris.    Eng.  Pat.  124,196,  18.2.19. 
(Appl.  4047/19.)     Int.  Conv.,  13.3.18. 

A  cooling  chamber  is  provided  with  two  or  more 
conveyors  side  by  side  and  with  horizontal  fans  sup- 
ported on  standards  both  above  and  below  the  con- 
veyor. The  conveyors  may  be  worked  at  different 
speeds.  A  temperature-adjusting  chamber  is 
situated  below  the  conveyors,  in  which  the  cooled 
material  is  placed  and  into  which  air  at  ordinary 
temperature  is  drawn  by  horizontal  fans  and  caused 
to  pass  with  a  swirling  motion  over  the  material,  so 
that  its  temperature  is  rapidly  raised  to  that  of  the 
atmosphere. — J.  H.  J. 

Hay,  straic,  and  similar  forage;  Method  of  treat- 
ing    .      C.    J.    Coleman     and     H.   G.    Jones, 

London.     Eng.    Pat.    134,944,    15.11.18.     (Appl. 

18,787/18.) 

Tue  material  to  be  treated  is  placed  in  a  revolving 
drum  and  heated  to  300°— 400°  F.  (about  150°— 
200°  C.)  at  atmospheric  pressure  for  20 — 30  mins., 
whereby  assimilable  substances  are  produced  from 
the  starch  and  cellulose. — J.  H.  J. 

Baking-powder  and  self-raising  flour;  Manufacture 

of and  materials  to  be  used  therein.     A.  E. 

Berry,   Wanstead,   and  A.  Boake,   Roberts,   and 
Co.,      Ltd.,       Stratford.       Eng.     Pat.     134,987, 

30.11.18.  (Appl.  19,815/18.) 

Phosphoric  acid  or  a  solution  thereof  is  sprayed 
into  agitated  flour  or  other  absorbent  material, 
whereby  a  product  which  can  be  used  as  the  acid 
ingredient  of  a  baking-powder  is  produced.  This 
product  may  be  mixed  with  sodium  bicarbonate  to 
form  a  baking-powder,  and  with  flour  in  addition 
to  form  a  self  raising  flour. — J.  II.  J. 

Proteid     substances;     Process     of     manufacturing 

vegetable .       S.     Satow,     Sendai,     Japan. 

U.S.     Pats,     (a)     1,321,479     and     (b)     1,321,480, 

11.11.19.  Appl.,  25.11.16. 

(a)  Protein-containing  material  is  treated  to 
destroy  its  cellular  structure  and  to  remove  oil, 
after  which  it  is  extracted  by  a  liquid  without  heat, 
and  the  protein  precipitated  from  the  solution  by 
ferment  action,  (b)  In  the  preceding  process  the 
protein  is  precipitated  by  sulphurous  acid. 

—J.  H.  J. 

Cereal  fond  and  process  of  production.  J.  L. 
Kellogg,  Battle  Creek,  Mich.  U.S.  Pats,  (a) 
1.321,753  and  (b)  1,321,754,  11.11.19.  Appl., 
10.6.19. 

(a)  Grain  is  heated  at  a  temperature  sufficient  to 
dextrinise  starch  partially,  after  which  it  is  slightly 
dried  and  formed  into  separate  particles,  which  are 
afterwards  dried  or  toasted,  (b)  In  the  preceding 
process  the  separate  particles,  which  may  be  in  the 
form  of  shreds,  are  subjected  to  a  high  temperature, 
about  400°  F.  (about  200°  C),  for  some  minutes  so 
as  to  puff  the  particles  and  cook  them  completely. 
The  preliminary  heating  may  be  effected  with  live 
steam.  The  food  produced  has  the  characteristic 
of  retaining  its  puffed  form  when  added  to  milk. 

—J.  H.  J. 


Food  product;  Process  for  the  production  of  a 

rich  in  proteins  from  cereal  grains.  A.  Back- 
haus.  Ger.  Pat.,  301,365,  22.12.16. 
Aiter  removing  the  oil  as  completely  as  possible, 
the  grains  are  heated  with  a  small  amount  of  alkali, 
dried,  and  ground.  A  product  of  good  keeping 
quality  and  improved  taste,  containing  about  40% 
of  proteins,  is  thus  obtained.  It  may  be  added  to 
other  foods,  or  used  as  a  coffee  substitute. 

—J.  P.  O. 

Food  condiments;  Process  for  the  preparation  of 

.     A.  Backhaus,  Berlin.     Ger.  Pat.  303,994, 

20.4.17. 

TnE  germ  of  grain,  from  which  the  fat  and  bitter 
principle  have  been  removed,  is  treated  with  acid 
and  submitted  to  the  combined  action  of  proteo- 
lytic enzymes  and  yeast.  By  this  treatment  the 
albuminous  matter  is  dissolved,  the  starch  and 
sugar  fermented,  and  flavouring  substances  are 
formed.  The  product  is  filtered  and  evaporated  to 
any  desired  consistence. — J.  H.  J. 

Meat-juice  2ireserves;  Manufacture  oi .     Nobel 

und  Co.,  Hamburg.     Ger.  Pat.  307,135,  13.5.16. 

Raw  meat  is  chopped,  partly  fine  and  partly  in 
cubes  or  irregular  pieces,  suitable  quantities  of  salt 
and  spices  are  added,  and  the  meat  is  then  mixed 
with  readily  soluble  dried  milk.  The  mixture  is 
placed  in  the  containers  in  which  it  is  to  be  packed, 
and  exposed  to  the  air  at  10° — 12°  C.  for  about 
24  hours,  in  order  to  obtain  a  uniform  distribution 
of  the  dried  milk  throughout  the  mass  and  a 
change  of  the  alkaline  reaction  to  acid,  with  the 
liberation  of  small  quantities  of  gas,  after  which 
the  containers  are  sealed  and  sterilised. — J.  F.  B. 

Bran;  Process  for  the  removal  of from  whole 

grain  for  the  purpose  of  making  meal.  E.  W. 
Wippermann,  Hamburg.  Ger.  Pat.  313,798, 
30.1.16. 

Whole  grain  is  moistened  with  water  or  with 
0'5  salt  solution  and  is  immediately  afterwards 
roasted,  the  quantity  of  water  or  salt  solution  used 
being  such  that  only  the  outer  bran  coat  is  acted 
upon,  whilst  the  grain  proper  remains  unchanged. 

—J.  H.  J. 

Food  or  fodder  from  scrap  leather;  Process  for  the 

production  of  a .     J.  G.  Bader,  Miihlhausen. 

Ger.  Pat.  314,323,  23.3.15. 

Lkather  scrap  is  washed,  soaked,  treated  with 
milk  of  lime,  again  washed  and  soaked,  treated  in 
an  acid  bath,  once  more  washed,  pressed,  ground, 
and  dried,  and  if  necessary  reduced  to  a  meal. 

—J.  H.  J. 

Milk;  Device,  for  skimming  or  creaming  .     R. 

Clavel,  Basle,  Switzerland.  U.S.  Pat.  1,323,015, 
25.11.19.     Appl.,  26.11.18. 

See  Ger.  Pat.  314,090  of  1918;  this  J.,  1920,  40  a. 


XIXb— WATER  PURIFICATION;  SANITATION. 

Waters;  Effect  of  sea-salt  on  the  pressure  of  carbon 

dioxide,  and  alkalinity  of  natural .    E.  B.  R. 

Prideaux.     Chem.  Soc.  Trans.,  1919,  115,  1223— 
1230. 

To  determine  the  effect  of  carbon  dioxide  on  the 
alkalinity  of  sea  water,  experiments  were  made  in 
which  standard  carbonate  and  bicarbonate  solutions 
were  mixed  with  artificial  brine  solutions  having 
approximately  the  composition  of  sea  water,  and 
the  alkalinity  was  determined  by  comparison  with 
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standard  solution-,  using  phcnolphthalein  or 
»4iaphtholphthalein     as     indicator.       When     the 

value  I't  B,  tin-  ratio  of  equivalents  of  alkali  to 
molecules  o!  carbon  dioxide,  was  between  l'OS  and 
l"18,  the  alkalinity  in  the  case  of  fresh  water  was 
I  and  in  salt  »;ilor  pa  «8'1.  All  waters  of 
higher  alkalinity  than  ;>u^ST  will  pain  carbon 
dioxide  from  the  air.  and  this  is  true  of  nearly  all 
surface  tea  (raters.  The  alkalinity  ot  surface  waters 
fall  much  below  8"1,  for  then  the  pressure  of 
•arben  dioxide  in  the  Bea  beoomea  greater  than  that 
in  the  atmosphere.  The  alkalinity  of  bicarbonated 
i  rash  w  i  ten  is  kept  at  about  the  same  value,  ph  =  S, 
Imt  in  these  cases  the  ratio  It  is  about  equal  to  l'O. 
Solution-  having  the  higher  ratios,  roti  to  1'16, 
found  in  sea  water  would  contain  an  appreciable 
amount  of  carbonate  and  could  not  long  exist. 

— E.  H.R. 

Drinking     water;     Purification     of     with 

potassium  permanganate.      If.  Drunk.       Veroff. 
i    Milit.  Sanit&tswesen  KitJ],  1.     Chem.- 
/.  ii  .  L919,  43,  Sep.,  270. 

Tin:  use  ol  an  excess  ot  hydrogen  peroxide  in  the 
permanganate  process  of  purification  is  not  detri- 
mental, as  any  remaining  over  is  decomposed 
by  the  manganese  oxides.  Teste  on  the  Berlin 
Nordkanal  water  and  a  well  water  are  reported. 
The  observed  increase  in  the  total  solids  left 
on  evaporation  is  accounted  for  by  the  residue 
of  the  purifying  material.  Iron  was  completely 
removed  and  nitrous  acid  oxidised  to  nitric  acid. 
The  carbonate  hardness  was  only  slightly  reduced, 
and  no  reduction  in  lime  content  was  observed. 
The  manganese  content  was  usually  considerable. 
Copper  sulphate  did  not  behave  as  a  catalyst,  but 

be  potassium  ions  derived  from  the  perman- 
ganate. an<l  thus  prevented  the  water  from 
becoming  alkaline.  The  reaction  between  copper 
sulphate,    permanganate,    and    hydrogen    peroxide 

udied,  but  a  regular  course  of  the  reaction 
was  not  observed.  The  manganese  content  of  the 
water  varied.  On  reducing  the  proportion  of 
.  ipper  sulphate  to  permanganate,  the  manganese 
content  of  the  purified  water  diminished  and  the 
minimum  was  found  when  the  reagents  were  in 
equivalent  proportions.  When  calcium  carbonate 
was  added  before  or  during  the  process,  the  water 
was  freed  from  manganese  and  copper.  In  general, 
the  process  yields  clear,  sterile,  colourless  drinking 

of  undiminished  palatability  and  hygienically 
satisfactory. — H.  .1.  H. 

En.fl:   Method    for    the   accurate    preparation    of 
— .     E.  J.   Hart.     Pharm.  J.,  1919,  103,  5.35— 
536. 

Tin:  antiseptic  hypochlorite  solution  for  the  treat- 
ment ot  wounds  usually  known  as  cusol  (Rettie, 
23t)  should  not  contain  an  excess  of 
boric  acid  beyond  that  required  to  liberate  the 
hypochloroua  acid,  otherwise  its  keeping  qualities 
are  impaired  and  it  is  more  irritating  to  the  wound. 
A  solut  -.ii   oi    suitabl  jth   containing,   when 

fresh,  0*4fi  ot  hypochloroua  acid  is  made  by  dis- 
solving separately  9*636  grins,  of  boric  acid  and 
6*182  gnus,  of  calcium  hypochlorite  (in  practice  an 
equivalent  quantity  of  bleaching  powder  is  used 
and  the  solution  is  filtered),  each  in  a  sufficient 
quantity  of  water  to  make  500  c.c.  of  solution,  and 
when  cold  the  two  -..luti, iii-  arc  mixed.  The  above 
quantities  include  the  amount  of  boric  acid 
required  to  neutralise  the  calcium  hydroxide  pass- 
ing into  solution   from  the  bleaching  powder. 

— G.  F.  if. 

Hydrocyanic    acid;    Disinfection    u-ith    .      H. 

Film.  r.     Pharm.  Zentralh..  1919,  60.  487—492. 
Hvintoi  \  (\ii      acid     vapour     has     been     used     for 
destroying  clothes  moths,  Indian  meal  moth,  etc., 


with  satisfactory  results.  To  determine  the  risk  of 
poisoning  when  rooms  are  so  treated,  tho  author 
carried  out  a  disinfection  experiment  in  a  waled 
room  containing  upholstered   furniture,  cushions, 

clothes,  etc.,  toll  grins,  of  hydrocyanic  acid  (from 
sodium  cyanide  and  sulphuric  acid)  being  liberated 

in    the    ll'o   cb.    m.   ot    i ,   space.      Alt,  i     I .",   hours 

tti,'  room  was  well  ventilated.    All  moths,  Hies,  etc., 

in  the  room  uciv  killed,  as  were  also  mice  and  ants 

i'  wed  iii  cages  in  the  room.  All  the  poison  was 
removed   by    in  hours'   ventilation,  except  in  the 

case  of  the  cushions,  which  retained  so of  the  gas 

tor  a  .  onsiderable  tun.'  longer.     YV.  P.  S. 

Anti-dimming  compositions  for  use  <»  the  gat  musk. 
P.  W.  Oarleton.    .1.  hid.  Eng.  Chem.,   1919,  II, 

lit).-.     1111. 

ExFTOnntNTfl  with  various  compositions  to  prevent 
the  glass  or  celluloid  eyepiece  of  gas  masks  from 
licing  rendered  dim  by  condensed  moisture  showed 
that  those  made  from  sulphonated  oils  gave  by  far 
the  best  results.  For  use  with  unventilated  gas 
masks  of  tho  English  and  American  type  sticks  and 
paste  were  made  in  accordance  with*  the  following 
formula:—  Turkey-red  oil  (So  ),  100j  caustic  soda, 
15;  water-glass,  5;  and  paraffin  oil,  5  parts,  but 
subsequently  sodium  carbonate  was  used  in  place 
of  caustic  soda  owing  to  tho  action  of  the  latter  on 
tho  hands  of  the  workpeople.  The  product  con- 
tained from  10%  to  20%  of  moisture.  In  the  case 
of  tho  French  ventilated  "  Tissot  "  masks  an  addi- 
tion of  glycerin  was  necessary,  and  the  composition 
was  made  according  to  the  following  formula  :  — 
Turkey-red  oil  (85%),  100;  caustic  soda,  15  (subse- 
quently replaced  by  sodium  carbonate) ;  water-glass, 
5;  paraffin  oil,  5;  and  glycerin,  23  parts.  In  each 
case  a  little  of  the  composition  was  applied  to  tho 
glass  or  celluloid,  and  the  latter  then  polished 
gently  with  a  rag. — C.  A.  M. 

Anti-dim:ning  pri pa rat  ions  fur  gas  mjsks.  H.  N. 
Holmes.  F.  F.  Jewett,  G.  Leavell,  D.  Bailey,  and 
E.  Shaver.  J.  Ind.  Eng  Chem..  1919,  11, 
1111—1116. 

CoiirAHATivr.  tests  for  anti-dimming  preparations 
are  described.  The  requirements  of  a  good  pre- 
paration are  that  it  should  lower  the  surface  tension 
of  water  to  a  pronounced  extent,  that  it  should  be 
soluble,  hut  not  too  soluble,  or  it  will  not  lie  retained 
by  the  glass,  and  that  it  be  sufficiently  deliquescent 
t;>  prevent  drying.  Alkali  6oaps  of  unsaturated 
fatty  .icids  have  a  much  greater  power  of  forming 
films  than  those  of  unsaturated  fatty  acids.  The 
action  of  soaps  in  general  i.s  improved  by  the 
addition  of  a  small  percentage  of  glycerin,  10  to 
15%  of  sodium  hydroxide,  and  a  small  .amount  of 
"  marine  oil,"  with  the  addition  of  a  small  quantity 
of    water-glass    as    a    binding    agent.      The    addition 

of  paraffin  oil  recommended  by  other  workers  is  not 

advantageous.  Sulphonated  oils  made  from  castor, 
cottonseed,  rape,  maize,  linseed,  and  olive  oils  and 
from  olein  all  gave  excellent  results,  which  proved 
that  the  hydroxy  group  (present  only  in  castor  oil) 
is  not  a  main  factor  in  the  process.  The  alkali 
salts  of  sulphonated  saturated  tatty  acids  are  also 
effective.  There  is  little  difference  in  the  effects 
of  different  alkali  soaps  of  sulphonated  oils, 
although  the  potassium  soap  of  sulphonated 
cottonseed  oil  gave  better  results  than  the  sodium 
soap.  The  preparations  made  in  accordance  with 
the  following  formulse  are  stated  to  be  decidedly 
better  than  the  official  (U.S.A.)  products: — ■ 
Sal  pin, not, , I  rap'  oil:  Sodium  salt  of  65% 
sulphonated  rap.  oil  (36  H,0),  100;  sodium 
hydroxide,  20;  water-glass.  5;  glycerin,  3;  and 
"marine  oil,"  3  parts.  Sulphonated  rnfinnseed 
oil:  Potassium  salt  of  62  '  sulphonated  cotton, I 

oil  (38%  H,0),  100;  sodium  hydroxide.  15;  water- 
glass,  3;  glyc.rin,   3;  and   "marine  oil,"  3  parts. 
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In  both  cases  these  are  dried  to  form  solid  sticks 
when  compressed.  The  "  marine  oil  "  (Standard 
Oil  Co.)  was  probably  a  mixture  of  blown  rape  oil 
and  heavy  mineral  oil ;  it  had  fairly  good  film-form- 
ing properties  by  itself. — C.  A.  it. 

Ammonium  polysulphide  wash.  J.  V.  Eyre,  E.  S. 
Salmon,  and  L.  K.  "VVormald.  J.  Bd.  Agric, 
1919,  2C,  821—822.     (See  also  this  J.,  1919,  335  a.) 

Experiments  showed  that  a  wash  containing  011% 
of  polysulphide  sulphur  was  fungicidal  to  the 
eonidial  stage  of  hop  mildew  (Sphaerotheca 
humuli).  A  new  method  of  preparing  a  concen- 
trated ammonium  polysulphide  wash  is  as  follows  : 
A  current  of  hydrogen  sulphide  is  passed  through 
a  mixture  of  1  litre  of  ammonia  solution  (sp  gr. 
0-880),  300  c.c.  of  distilled  water,  and  400  grms.  of 
Mowers  of  sulphur  until  all  the  sulphur  is  dissolved. 
This  takes  46 — 47  hrs.,  and  the  mixture  should  be 
shaken  occasionally.  To  the  dark  red  liquid  250  c.c. 
more  of  ammonia  solution  is  added.  This  liquid 
forms  the  stock  solution.  It  contains  6'5%  of  sul- 
phide sulphur  and  2T9%  of  polysulphide  sulphur. 
For  use,  i  gal.  of  the  stock  solution  is  poured  into 
a  solution  of  5  lb.  of  soft  soap  in  99}  gals,  of  water. 
This  mixture  forms  the  dilute  wash  and  contains 
0-5%  of  soap  and  011%  of  polysulphide  sulphur. 
Two  applications  of  the  wash  should  be  given  at 
intervals  of  7  or  10  days. — J.  H.  J. 

Chloropicrin;  Influence  of  temperature  and  other 
physical  agents  on  the  insecticidal  poxcer  of  — — . 
G     Bertrand,    Broeq-Rousseu,    and    Dassonville. 
Comptes  rend.,  1919,  169,  1059—1061. 
In  the  use  of  chloropicrin  against  insects,  light  and 
the  moisture  content  of  the  air  have  no  influence 
on   the   result,   but  the  temperature  plays   an   im- 
portant    part.       Over     the     temperature     range 
10° — 30°    C.    the    temperature    coefficient    of    the 
velocity  of  action  is  2 — 25. — W.  G. 

Patents. 

Gas;  Apparatus  for  measuring  out  charges  of 

[e.g.  for  sterilising  %cater\.  S.  H.  Menzies  and 
H.  J.  Magrath,  London.  Eng.  Pat.  134,615, 
5.11.18.  (Appl.  18,114/18.)  (See  also  Eng.  Pat. 
121,521;  this  J.,  1919,  63  a.) 
A  cylindrical  measuring  cylinder  communicates  at 
the  top  through  a  diaphragm  with  a  pressure 
gauge  and  is  closed  at  the  bottom  by  a  cap.  The 
cap  may  vary  in  size  so  as  to  vary  the  capacity  of 
the  cylinder,  and  may  carry  bars  to  project  into 
the  cylinder  and  thus  reduce  its  capacity.  The 
cylinder  communicates  by  narrow  passages  on  each 
side  with  a  paired  valve  apparatus,  acting  as  inlet 
and  outlet  valves.  The  inlet  valve  is  operated  by 
a  push  plunger  which  impinges  on  a  diaphragm 
connected  by  rods  to  a  needle  valve,  which  admits 
gas  from  a  pressure  reservoir.  The  gas  first  passes 
through  a  porous  plug  so  as  to  equalise  the  rate  of 
flow.  The  measuring  cylinder  is  allowed  to  fill 
with  the  gas  to  the  pressure  desired,  as  indicated 
on  the  pressure  gauge  above  the  cylinder.  The 
push  plunger  is  then  released  and  the  one  on  the 
exit  valve  operated,  which  allows  the  gas  to  leave 
the  measuring  cylinder  and  to  pass  by  a  pipe  to  the 
liquid  to  be  charged.  The  apparatus  is  specially 
suited  for  measuring  a  noxious  gas,  such  as 
chlorine,  for  the  treatment  of  water  for  sterilising 
purposes. — J.  H.  J. 

Sterilising  and  drying  animal  and  vegetable  matter, 

including  slaughter-house  offal:  Process  for . 

J.  C.  Marshall,  Manchester.     Eng.  Pat.  133,983, 
23.8.18.     (Appl.  13,774/18.) 

Pipes,  arranged  horizontally  in  series  and  spaced 
apart,  are  supported  above  the  floor  of  a  drying- 
room.  Several  such  horizontal  layers  of  pipes  are 
arranged  one  above  the  other.     All  the  layers  are 


supplied  with  valves  and  are  jointly  connected  to 
a  steam  supply  or  a  hot-air  supply.  The  material 
to  be  dried  is  spread  in  a  layer  three  or  more  inches 
deep  on  the  pipes.  As  the  material  dries  it  falls 
through  the  6paces  between  the  pipes. — J.  H.  J. 

Liquids;  Treatment  of .  W.  S.  Elliott,  Pitts- 
burgh, Pa.  U.S.  Pat.  1,321,999,  18.11.19.  Appl., 
31.3.15. 
Liquid  to  be  treated  is  heated  and  introduced  into 
a  chamber  in  which  a  partial  vaciium  is  maintained, 
so  that  the  entering  liquid  is  caused  to  boil 
violently,  whereby  all  dissolved  gases  are  evolved 
and  aLso  scale-forming  substances  are  precipitated. 

—J.  H.  J. 

Liquids  [containing  phenolic  substances'];  Purifica- 
tion of .     (a)  C.  A.  Basore,  (b)  H.  S.  Davis 

and  S.  D.  Semenow,  and  (c)  E.  A.  Dieterle  and 
S.  D.  Semenow,  Assignors  to  The  Koppers  Co., 
Pittsburgh,  Pa.  U.S.  Pats,  (a)  1,323,239,  (b) 
1,323,251,  and  (c)  1,323,256,  2.12.19.  Appl., 
15.2.19. 

Liquids  containing  phenolic  bodies,  such  as  waste 
ammonia  still  liquors,  are  clarified  and  filtered 
through  a  bed  of  (a)  animal  charcoal,  (b)  a  phenol- 
absorbing  humus  material,  such  as  ground  lignite, 
or  (c)  peat.  Animal  charcoal  after  use  may  be  re- 
charred  and  used  for  the  treatment  of  more  liquid. 

-L.  A.  C. 

Germicide  solution  and  method  of  making  the  same. 
C.  A.  Weeks,  Philadelphia,  Pa.,  U.S.A.  Eng. 
Pat.  134,880,  11.10.18.     (Appl.  16,606/18.) 

Chlorine  gas  is  bubbled  upwards  through  a  tall 
column  of  eucalyptus  oil  or  eucalyptol  kept  at 
100°— 125°  F.  (38°— 52°  C).  Hydrochloric  acid  is 
formed,  and  its  escape  from  the  oil  is  facilitated  by 
passing  in  air  or  ozone.  The  treatment  is  con- 
tinued until  the  oil  contains  31%  CI,  corresponding 
to  the  formula  C10HlsOClj.  Hydrochloric  and  other 
acids  are  also  present.  The  product  is  an  oily 
liquid  of  sp.  gr.  1"2,  soluble  in  paraffin,  alcohol,  and 
ether,  uud  miscible  with  water.  For  use,  the  oil  is 
mixed  with  water  in  the  proportion  of  \ — 2  drachms 
of  oil  to  1  gal.  of  water. — J.  H.  J. 


XX.— ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Chelidonium  alkaloids.  3.  Gadamer.  Arch. 
Pharm.,  1919,  257,  298—303. 

On  the  basis  of  the  results  obtained  by  the  author, 
structural  formula?  are  proposed  for  chelidonine 
and  a-  and  /3-homochelidonines.  (See  also  J.  Cheni. 
Nor.,  1920,  L,  75.)— T.  H.  P. 

Cevine  and  sabadinine.  K.  Hess  and  H.  Mohr. 
Ber.,  1919,  52,  1984—1988. 

Investigation  of  the  alkaloids  themselves,  of  their 
hydrogen  sulphates,  potassium  salts,  auriohlorides, 
hydrochlorides,  and  monobenzoyl-derivatives,  shows 
them  to  be  identical.  The  formula  is  C27H430BN. 
Certain  corrections  of  the  data  recorded  in  the 
literature  are  given.  The  alkaloid  crystallises  with 
35  mols.  H20,  m.  pt.  110°  C.  The  hydrogen  sul- 
phate (+2-5  H20)  has  m.  pt.  250°  C.  (decomp.) 
after  l>ecoming  discoloured  at  210°  C.  The  hydro- 
chloride forms  anhydrous  needles,  m.  pt.  247°  C 

— H.  W. 

Ormosine  and  ormosinine,  two  new  alkaloids  from 
Ormosia  dasycarpa.  K.  Hess  and  F.  Merck. 
Ber.,  1919,  52,  1976—1983. 

Ormosine  has  been  isolated  previously  by  Merck 
(Wiss.  Abhandl.  Gebiete  Pharm.,  1888, 'No.  22, 
346)  from  Ormosia  dasycarpa,  Jack.,  a  leguminous 
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plant    growing    bo    Venenata,      lis    phy&ioloa 
relationship   to    the    morphia    alkaloids  has    been 
demonstrated    by    Barnack    (Robert's     Jahresber 

rtachr.  Pharm.,  1884,  1,69).  The  authors  find 
that    it    l-    not    related  chemically  to   these  sub- 

knees,    and,  ind I.   oooapieg  .i   unique   position 

among  alkaloids.     In  addition,  thej  have  isolated 
ormoainine  from  th.>  same  il,,, 

mer  amounting  to  0*15  {.  and  oi   the  latter  to 

18    .  of  the  dried  <»  i  ie  tubstances, 

ever,    only     represent    a    fraction    of     the    total 
alkaloid  oontent.     The    alkaloids   are   isolated   by 

racting  th<  I  seeds  with   alcohol,  evapo- 

rating the  solvent  in  a  vacuum,  and  extracting  the 
residue  ivith  water;  the  aqueous  solution  is  made 
alkaline  with  ammonia,  and  shaken  with  ether. 
The  ethereal  solution  is  agitated  with  powdered 
nftdinm  carbonate,  after  which  the  solvent  i 
removed,  leaving  a  crystalline  reeidue,  from  which 
ormoainine  is  isolated   by  taking  advantage  of  its 

ring  solubility  in  alcohol,  whilst  ormosine 
separates  from  the  alcoholic  solution  on  addition 
oi  water.  Ormosine,  C.„11,,N,.  crystallises  (with 
8     i  H,0)  in  long  needles,  m.  pt.  85°— 87°  0.,  and 

is  readily   soluble   in   alcohol   or  chloroform.      When 

preserved  over  sulphuric  acid,  it  loses  its  water 
dlisation,  and  forms  a  colourless  gummy 
mass,  which  again  becomes  crystalline  when 
brought  into  contact  with  water.  At  100°  C.  it  is 
converted  into  a  viscous  oil  which  does  not  re- 
oombine  with  water.    Ormosinine,  C,0H„N,,  cry  - 

lallirmn   in   well-defined   anhydrous  cubes   and   short 
prisms,    m.pt.    203°   -2d.")"7    ('.      It    is   probably   the 

anhydrous  form  of  ormosine.  —  H.  W. 

Aloes  ;  Chemistry  and  pharmacology  of  .     Pro- 
ducts of  flu-  oxidation  of  the  constituents  of  aloes 
by  alkali  persulphate,  Caro's  acid,  and  h yd  rated 
soatuni  peroxide.     E.  Seel.     Arch.  Pharm.,  1919, 
'257,  212—228,  229—264,  254—259. 
Ini   products  obtained  on  oxidising  aloin,  aloetin, 
and  the  crude  resin  of  aloes  have  been  separated, 
and  the  physiological   actions  of   certain   of   them 
investigal           -    ■  also  J.  Chem.  Soc.,  1920,  i.,  67, 

:».)— T.  H.  P. 

AUhasa  [marsh  mallow]  root;  Some  components  of 

.     0.   von  Friedrichs.     Arch.   Pharm.,   1919. 

257.  2**— 298. 
Mw.sit  mallow  root  contains  1"7  of  an  oil.  com- 
posed of  palmitin  and  olein:  butyric  acid;  a 
phytosterol,  apparently  identical  with  sitosterol;  a 
hydroxy-ai  id  of  high  molecular  weight;  an  odorous 
banco  of  unknown  composition;  a  lecithin  con- 
tain :  io  and  oleic  acids  and  wTth  a  basis  of 
choline;  loo  ot  sueroso  and  0*78%  of  invert 
sugar;  a  mucilage,  (C,H,„0,)  ,  consisting  of 
gluo  i  and  xylan;  and  another  saoeharo- 
colloid  giving  (/-galactose  on  hydrolysis. — T.  H.  P. 

Zantac si frnl,  a  crystalline  compound  from  the  bark 

of  Xanthoiylum  Budntnaa.    H.  Dieterle.    Arch. 

Pharm.,  L919,  257,  260—263. 

Iiik    bark    of    Xanthoxylum     Tludrumja    contains 

about  02-5%    of   an   alcoholic   compound,    C„H„0, 

related   to  lupeol   and   alstol,    and   named   xantho- 

1  by  the  author.     Its  reactions  and  certain  of 

derivatives  are  described.     (See  also  J.  Chem. 

1920,  i.,  42       T    H.  P. 

'.-   Transformation   of  into   cholanic 

A.    Windaus   and    K.    Noukirehen.      Her.. 
1919,  52,  1916     1919. 

irated  hydrocarbon,  cholestajie,  ('.  H„, 
obtained  i,v  the  chemical  reduction  ot  cholesterol^ 
is  oxidised  by  chromic  acid  to  an  isomeride  of 
ehotanie  acid,  (',11,11,  which  differs  from  cholic 
•"■id.  0  H  (I  .  in  having  three  hvdrogen  ;n 
th«  thr.-.-  hydroxy!  groups.  fOholestane,  which  is 
the     saturated     hydrocarbon    of     eoprosterol,     the 


rial  reduction  product  ol  cholesterol,  gives 
true  cholanic  acid  on  oxidation.  This  shows  that 
cholic  acul  has  the  s.Hne  .  ,u  i„in  skeleton  as  oholes- 

except  that  this  has  an  extra  isopropyl  group, 
sin.  e   it  yields   acetone   on   oxidation   whilst    the 

cholic   acid   derivatives   do    not.      (See    further     J 
them.  So,..   1920,  i.,    11.)     ,1.  C  .W. 


von 
Her.,    1919,    52, 


Novocains;  Aromatic  analogues  of  .    J 

Braun    and    Q.    Kirschbaum.       Her      1BU 

2011—201.-). 

It     has     been     recently     shown     bv     Friinkol     and 
Cornelius  (Ber.,  1918,51,  1654)  that  derivatives  of 

primary    0-aminoethy]    alcohol,    in    e ast    to    the 

tertiary  N-dialkylated  alkamine  derivatives 
(stovaine,    novocaine)   do    not   possess    ansasthetio 

ai  non.  The  compounds  whirl,  they  have  examined, 
however,  contain  an  a.yl  residue  attached  to  the 
nitrogen  atom  in  place  of  the  alkyl  radical  of  novo- 
caine, and  thus  do  not  belong  to  quite  the  same 
type.  Closer  analogy  is  shown  by  a  series  of  sub- 
stances which  are  now  described  in  which  a  phenvl 
or  substituted  phenyl  group  is  introduced  in  place 
of  one  of  the  alkyl  groups.  It  is  found  that  the 
aromatic  substitution  at  tho  nitrogen  atom  of  novo- 
caine is  without  influence  on  its  anaesthetic  power  if 
the  basicity  of  the  molecule  is  also  suitably  in- 
creased. N-methyl-N-/J-benzoyloxyethyl-p-phenyl- 
enediamine,  MIC, ,II/N(CH,)'CH,'cii;<)  COC  H 
long  slender  needles,  m.  pt.  56°  C",  is  obtained  by 
reduction  of  the  corresponding  p-nitroso  compound 
pale  green  powder,  m.  pt.  90°  C.  Sodium  p-nitro- 
benzoate  reacts  readily  with  /2-chloro-  or  /8-hrnmo- 
cthylmethylaniline  yielding  N-niethyI-N-[/i-p-nitro- 
benzoy  loxyethyl]-an  il  ine , 

C.H3N(CHJ)-CH1-CH!-0-CO-C,H4-N01, 

yellow  needles,  m.  pt.  70°  C,  which  is  reduced  to 
N-methyl-N-p-aminobenzoyloxvothvlaniline,  colour- 
less leaflets,  m.  pt.  112°  C.  When  the  solution  of 
the  latter  in  dilute  hydrochloric  acid  is  treated 
with  sodium  nitrite,  it  yields  the  corresponding  p- 
nitroso-derivative,  m.  pt.  105°— 106°  C,  which  is 
almost  quantitatively  reduced  by  stannous  chloride 

to  N-methyl-£-p-aminobenzoyIoxyethyl-p-phenyIene- 
diamine, 

NH/C0H4N(CH,)CH2CH,OCOC.H.NH2, 
m.   pt.  98°  C.       Sodium    3.5-dinitrobenzoate    and 
chloroethylmethylaniline      yield       N-/3-3.5-dinitro- 
henzoyloxyethylmethylaniline,     m.     pt.     121°     C. 
which    is    normally    reduced    to   the   corresponding 
diamino  compound,  m.  pt.  80°  C— H.  W. 

Anwsthetics     Local    .       L.     Launoy     and     Y. 

Fujimori.     Comptes    rend.   Soc.    Biol.,   1919,   82, 
732—736.    Chem.  Zentr.,  1919,  90,  III.,  831. 

Tiik  benzoyl  derivatives  of  a  number  of  amino- 
alcohols  of  the  formula..  (CH,).N.OH,CUiOH)  CH, 
and  (CH,),N.CH,.CH2CH(Omi(.  were  examined  in 
respect  to  their  toxicity,  their  h.-omolytic  action  on 
red  blood  corpuscles,  ami  their  anaesthetic  pro- 
perties. Of  the  fust  series,  to  which  stovaine 
belongs,  the  benzoyl  derivatives  of  2-methyl-, 
2-ethyl,  2-amyl-,  2-phenyl-,  and  2-benzyl-propanol 
were  investigated,  and  of  the  second  series  the 
derivatives  of  3-ethyl-  and  3-amyl-propanoI.  The 
derivatives  of  the  second  series  were  less  toxic  than 
of  the  first,  whil  I   the  alcohol  con- 

taining five  carbon  atoms  were  the  most  poisonous. 
Of  the  aromatic  derivatives  the  benzyl-propanol 
derivatives  were  more  toxic  than  tho  corresponding 
phenyl  compounds.  The  hemolytic  action  on  red 
blood  corpuscles  increased  with  increasing  mole- 
cular weight;  it  appeared  also  to  increase  with 
increasing  separation  of  the  hydroxy!  and  amino 
groups.  The  anaesthetic  action  of  the  tertiary 
alcohols  is  superior  to  that  of  the  secondary,  and 

the  maximum  is  attained  with  the  C.  alcohols. 

— G.  F.  M. 
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Paracymene.  III.  Preparation  of  2-chloro-5.6- 
dinitrocymene.  H.  A.  Lubs  and  R.  C.  Young. 
J.  Ind.  Eng.  Chem.,  1919,  11,  1130—1133. 

The  nitration  of  2-chloro-p-eymene  does  not  result 
in  the  simple  formation  of  dinitrocymene;  the 
principal  product  is  2-chloro-5.6-dinitro-p-eymene, 
whilst  an  isomeric  compound,  not  yet  isolated,  also 
appears  to  be  formed.  A  small  amount  of  another 
dinitrochloro  compound  (m.  pt.  90° — 91°  C),  con- 
taining less  carbon  than  dinitrochlorocymene,  is 
also  produced,  together  with  a  small  quantity  of 
another  compound,  possibly  a  chloroterephthalic 
acid— C.  A.  M. 

Tetrachlorodinitroethane.  W.  L.  Argo,  E.  M. 
James,  and  J.  L.  Donnelly.  J.  Phys.  Chem., 
1919,  23,  578—685. 

Although  wrought  iron  satisfactorily  withstands 
the  action  of  a  mixture  of  dry  liquid  nitrogen 
tetroxide  and  tetrachloroethylene,  it  is  in  practice 
impossible  completely  to  exclude  moisture.  A  porce- 
lain-lined autoclave  is  therefore  more  suitable  for 
the  production  of  tetrachlorodinitroethane,  the 
mixture  being  heated  at  80°  C.  for  three  to  six 
hours.  It  is  important  that  the  nitrogen  tetroxide 
be  dry  and  be  present  in  excess  in  the  liquid  form. 
(See  further,  J.  Chem.  Soc,  Feb.,  1920.)— J.  K. 

Nitro-compounds ;  Influence  of  the  position  of  sub- 

stituents  on  the  behaviour  of  aromatic in  the 

Kjeldahl   estimation   of  nitrogen.     B.    M.    Mar- 
gosches  and  E.  Vogel.   Ber.,  1919,  52,  1992—1998. 

The  behaviour  of  the  isomeric  nitrophenols,  nitro- 
benzoic  acids,  and  nitrobenzaldehydes  when  treated 
with  sulphuric  acid  and  potassium  sulphate  has 
been  investigated.  The  nitrogen  content  of  the 
ortTio-derivatives  can  be  estimated  accurately  in 
this  manner,  but  the  results  for  the  meta-  and  para- 
compounds  are  much  too  low.  The  favourable  influ- 
ence of  the  hydroxy-  or  alkoxy-group  in  the  ortho- 
position  to  the  nitro-group  is  further  shown  by  the 
fact  that  the  process  gives  exact  results  with 
2-nitroresorcinol,  3-nitro-p-cresol,  and  o-nitro- 
phenetol,  but  low  results  with  p-nitrophenetol.  The 
presence  of  o-nitrophenol  or  of  o-nitrobenzoic  acid 
has  a  favourable  influence  on  the  behaviour  of  the 
corresponding  meta-  and  para-derivatives,  and  this 
action  cannot  be  ascribed  solely  to  their  content  of 
phenol  or  benzoic  acid.  The  use  of  salicylic  acid 
appears  particularly  advantageous  in  the  case  of 
7»ie£a-compounds.  It  is  somewhat  remarkable  that 
the  three  nitrocinnamic  acids  give  accurate  results. 
A  further  series  of  estimations  is  recorded  with  2.-1- 
dinitrophenol,  2.4-dinitro-a-naphthol,  2.4-dinitro- 
benzoic  acid,  2.4-dinitrotoluene,  3.5-dinitrobenzoic 
acid,  2.6-dinitrotoluene,  and  2.4.6-trinitrophenol ; 
the  results  are  considerably  low  in  every  case, 
although  concordant  amongst  themselves.  The 
facts,  however,  that  the  2.4-dinitro-compounds  give 
higher  values  than  the  corresponding  3.5-  or  2.6- 
dinitro-derivatives  and  that  2.4-dinitrophenol  gives 
results  almost  identical  with  those  obtained  with 
2.4-dinitrotoluene  are  in  accordance  with  the  obser- 
vations made  with  the  mononitro-compounds. 

— H.  W. 

Halogen  attached  to  a  ring  carbon  atom;  Replace- 
ment of  by  other  substituents.  I.  Re- 
placement by  the  carboxyl  group.  K.  W.  Rosen- 
mund  and  E.  Struck.    Ber.,  1919,  52,  1749—1756. 

Halogen  atoms  in  cyclic  compounds  can  be 
directly  replaced  by  carboxyl  groups  by  heating 
the  compounds  with  aqueous  or  dilute  alcoholic 
potassium  cyanide  and  a  little  cuprous  cyanide,  for 
some  hours  at  about  200°  C.  in  strong  tubes.  Good 
results  have  been  obtained  with  halogen  derivatives 
of  benzene  (mono-  and  di-),  toluene,  aniline,  nitro- 


benzene, phenol,  carboxylic  acids,  naphthalene,  and 
thiophen.    (See  further,  J.  Chem.  Soc,  1920,  i.,  44.) 

J.  C.  W. 

Aldehydes;  Nexo  method  of  converting  carboxylic 

acids  into  .     A.  Sonn  and  E.  Miiller.     Ber., 

1919,  52,  1927—1934. 

The  replacement  of  the  chlorine  atom  of  anilide- 
imido-chlorides  by  hydrogen  is  readily  effected  by 
the  action  of  an  ethereal  solution  of  pure  stannous 
chloride  containing  the  requisite  quantity  of  hydro- 
gen chloride;  the  tin  double  salts  of  the  correspond- 
ing Schiff's  bases  appear  to  be  formed  as  inter- 
mediate products,  and  these  pass  readily  into 
aldehydes  and  aniline  salts  when  heated  with  dilute 
acids  or,  in  certain  cases,  when  simply  treated  with 
steam.  The  preparation  of  benzaldehyde,  cinnam- 
aldehyde,  p-hydroxybenzaldehyde,  and  3.4.5-tri- 
methoxybenzaldehyde  in  this  manner  from  the 
anilide-imido-chlorides  of  the  corresponding  carb- 
oxylic acids  is  described,  the  yields  being  very 
satisfactory.  The  method  does  not  appear  to  be 
applicable  to  the  preparation  of  aliphatic  alde- 
hydes.    (See  also  J.  Chem.  Soc,  1920,  i.,  58.) 

— H.  W. 

Acrolein;   Stabilisation   of  .     IV.  Compounds 

acting  as  stabilisers  against  the  formation  of  des- 
acryl  (insoluble  resin).  C.  Moureu,  C.  Dufraisse, 
and  P.  Robin.  Comptes  rend.,  1919,  169,  1068— 
1072.     (See  this  J.,  1919,  923  a.) 

Benzoic  acid  is  present  in  certain  of  the  fractions 
'  obtained  in  the  fractional  distillation  of  acrolein 
and  exerts  a  marked  but  variable  stabilising  action. 
Phenol  is  also  present,  but  is  only  a  feeble  stabilis- 
ing agent. — W.  G. 

Arsenic  acid;  Action  of  - on  polyhydric  phenols. 

A.  Sonn.     Ber.,  1919,  52,  1704. 

Polyhydric  phenols  suffer  oxidation  when  heated 
with  arsenic  acid  in  the  usual  way,  but  if  pyrogallol 
and  dilute  arsenic  acid  solutions  are  concenitrated 
in  a  vacuum  and  left  in  the  cold,  a  crystalline  acid 
ef  the  formula  0:As[OCtH3(OH),]3  is  deposited. 

—J.  O.  W. 

Aromatic    selenium    compounds;   Simple   and   con- 
venient way  to  prepare .    A.  Schoeller.    Ber., 

1919,  52,  1517—1518. 

Diazonium  salt  solutions  react  with  alkali  poly- 
selenides  to  form  organic  selenides  and  sometimes 
diselenides.  The  reagent  is  obtained  by  fusing 
black  selenium  with  potassium  hydroxide  and  dis- 
solving the  product  in  ice-cold  water.  The  use  of 
hydrogen  selenide  is  thus  unnecessary.  (See 
further,  J.  Chem.  Soc,  1920,  i.,  41.)— J.  C.  W. 

Thallium;  Use  of  in  organic  chemistry.     K. 

Freudenberg  and  G.  Uthemann.  Ber.,  1919,  52, 
1509—1513. 

Thallium  hydroxide  or  carbonate  is  useful  in  the 
isolation  of  acids  of  the  gallic  acid  series.  Uric 
acid,  phthalimide,  and  laeculose  also  give  well- 
defined  thallium  salts.  Glycine  may  be  prepared 
from  the  hydrochloride  of  its  ester  by  boiling  with 
thallium  carbonate  and  water,  filtering  the  precipi- 
tate of  thallium  chloride,  saturating  with  hydrogen 
sulphide,  and  filtering  again.  (See  further  J. 
Chem.  Soc,  1920,  i.,  17.)— J.  C.  W. 

Fluorine;  Action  of on  organic  compounds.    B. 

Humiston.     J.  Phys.  Chem.,  1919,  83,  572—577. 

The  action  of  fluorine  on  organic  compounds  is 
usually  violent,  leading  to  decomposition.  Satu- 
rated hydrocarbons  are  ignited  with  incandescence 
and  formation  of  free  carbon,  fluorides  of  carbon, 
and  hydrofluoric  acid.  The  behaviour  of  charcoal 
(''  filtchar  "),  selenium,  acetone,  chloroform,  phos- 
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carbon  monoxide,  carbon  tetrachlorid 
totrachioroethylene    was    also    investigated.      (See 
further  .1.  Chera.  Soc  ,  Feb.,  1980.)     i    K. 

Ichthyol  oils.    Scheibler.    8u  1 1  v 

Pah  nxb. 
Ethyl  acetate;  Manufacture  of  from  acetalde- 

/■  i/i/i'.  (Consortium  fiir  elektroehemische  Industrie, 
Munich.    Ger.  Pat.  :tl  1,810,  -J7.ln.ll. 

'I"ii  k  catalytic  action  of  aluminium  alkyloxide 
(alcoholate)  on  t  h<-  conversion  of  aoetaldehyde  into 
ethyl  •    Eng.  Pats.  26,835  6  of  1918;  this 

J.,  191 1.  666)  is  aided  by  the  presence  of  small  quan- 
of  substances  which,  by  themselves,  effect 
the  conversion  of  the  aldehyde  into  paraldehyde  or 
into  alcohol.  When  present  to  tin-  extant  of  5% 
calculated  on  the  aoetaldehyde,  aluminium  alkyl- 
oxide gives  ri-<>  to  a  16%  yield  of  ethyl  acetate; 
in  the  additional  presence  of  small  quantities  of  tho 
following  substances  tho  yields  are  a.s  bracketed  : 
8  of  aluminium  chloride  (80%);  1%  of  benzene- 
BUlphonic  ncid  (61%);  lo%  silicon  chloride  (63%); 
40%  anhydrous  copper  sulphate  (50%);  0'4%  sodium 

\icle   (56     );   0"4%    calcium    hydroxide    ! 
i'  1        sodium    acetate    (47%);    0'4  sodium  cyanide 
(77    ).— D.  F.  T. 

Erythrene;    Purification    of  .      I.    Ostromiss- 

lenaky,  Moscow.     Ger.  Pat.  81  J.:?64,  13.5.14. 

Cm  Dl  erythrene,  e.g.,  that  obtained  by  dehydra- 
tion of  1.3-butyleneglycol,  can  be  purified  by  treat- 
ment with  a  neutral  oxidising  agent  such  as  benzoyl 
peroxide  or  barium  peroxide,  or  with  an  alkaline 
oxidising  agent  consisting  of  a  mixture  of  barium 
peroxide  and  sodium. — D.  F.  T. 

Monochloroacetic  acid;  Continuous  process  for  pre- 

1  am     of from    trichloroethylene.    A 

•  t,  Salindres,  Assignor  to  Comp.  des  Prod, 
('him.  d'AIais  et  de  la  Camargne,  Paris.  U.S. 
Pat.  1,322,898,  25.11.19.    Appl.,  21.9.18. 

Bd  Eng.  Pat.  132,042  of  1918;  this  J.,  1919,  846a. 
from  wood  tar.    Ger.  Pat.  314,358.    See  III. 


XXI.-PH0T0GRAPHIC  MATERIALS  AND 
PROCESSES. 

Measuring  the  gloss  of  photographic  . 

K.  Kieser.    Z.  angew.  Chem.,  1919,  32,  357—359. 
Thb  method  proposed  is  based  upon  the  fact  that 
the    light   reflected    from   non-metallic   surfaces  is 
piano  ipolnrinnd  in  proportion  to  the  degree  of  gloss 
ol    the   reflecting  surface.      A   suitable  instrument 
is     the     Martens'     polarisation-photometer     which 
constitutes  the  upper  portion  of  the  Schmidt  and 
i  densimeter.    It  the  two  slits  through  which 
the  light  enters  for  the  estimation  of  the  density  or 
ning  be  replaced  by  a  single  central 
opening,  the  Martens'  photometer  is  converted  into 
a   polarimeter,    resembling   tho   old    Cornu    polari- 
meter.     The  rotation  of  the  analyser  nicol  is  the 
ire  of  the  polarisation,  and  the  percentage  of 
polarised  light  in  the  total  light  is  proportional  to 
the  tangent  of  the  angle  of  rotation.     The  light 
tall  on  the  surface  of  tho  paper  at  an  angle  of 
56°  and  the  polarimeter  must  be  directed  towards 
the  piper  also  at  that  angle;  the  line  of  demarca- 
tion ol   the  two  halves  of  the  field  of  observation  of 
tlie  polarimeter  will  then  lie  in  the  same  plane  as 
olence  of  the  light.     Complete  polarisation 
will    correspond    to    a    rotation    of    the    analyser 
through  46°.    The  best  source  of  light  is  an  electric 
incandescence     lamp     controlled     by     a     variable 
nee  and   provided  with  a  depolarising   in  ilt 


reen;  a  dark-room  is  unnecessary.  Papers  aro 
always  examined  undeveloped,  washed,  and  dried; 
it     is     very     important    that    they    should    not    bo 

"fogged."  ■-Mice  a  slight  greyn  iderably  in- 

creases    the      degreo     of     polarisation.         A     slight, 
coloration  does  not  interfere,  but   with   pTOBOUl 
colours     values     which     are     much     too     high 

obtained  and  the  two  halves  of  the  observation 
Geld  axe  differently  coloured.  Matt  gelatin  photo- 
graphic papers  give  a  value  of  about  10°,  highly 
glazed  ones  about  30°,    which   is   about    the  same   B8 

that  of  white  enamelled  glass.  The  method  is 
capable  of  being  used  for  the  determination  of  the 

gloss  of  ordinary    white    papers    which   show    values 

between  8°  and  12°;  moreover,  it.  is  capable  of 
showing  much  finer  differences  than  can  bo  de- 
tected by  an  experienced  eye. — J.  I'\  B. 

Patent. 

I   Coloured  motion-pictures;  Method  and  apparatus 

for  producing  .    W.  V.  D.  Kelley,  Brooklyn, 

N.Y.,     Assignor     to    Prizma     Inc.        U.S.     Pat . 
1,322,794,  25.11.19.     Appl.,  12.7.15. 

A  taut  of  each  of  a  saries  of  motion-pictures  is 
obtained  by  open  exposure,  i.e.,  without  the  inter- 
position of  the  colour-filter  which  ie  used  for  the 
rest  of  the  picture. — B.  V.  S. 


XXII.-EXPL0SIVES;  MATCHES. 

Trinitrotoluene;  Oxidation   in  the  manufacture  of 

.     A.  S.  Eastman.   J.  Ind.  Eng.  Chem.,  1919, 

11,  1124. 

In  the  nitration  of  toluene  the  high  temporature  at 
which  the  process  is  carried  out  causes  a  con- 
siderable oxidation  of  the  nitrotoluenes,  with  a 
corresponding  decrease  in  the  yield  of  TNT.  The 
spent  acid  contains  about  18%  HNOSO,,  whilst  the 
nitrator  contains  a  mixture  of  the  various  isomeric 
di-  and  trinitrotoluenes,  and,  in  one  experiment, 
2.4-dinitrobenzoic  acid  was  isolated.  The  following 
method  of  determining  the  total  organic  acids 
formed  by  oxidation  of  the  methyl  group  has  been 
devised :  Nitric  acid  is  removed  by  evaporation, 
and  sulphuric  acid  by  neutralisation  with  barium 
hydroxide  and  separation  of  the  barium  sulphate, 
the  filtrate  then  containing  the  soluble  barium  salts 
of  the  organic  acids,  carboxylic  acids  formed  by 
oxidation  of  the  methyl  group  of  the  toluene,  and 
sulphonic acids  produced  during  the  nitration.  The 
barium  salts  of  the  organic  acids  are  determined  by 
evaporating  an  aliquot  part  of  the  filtrate  and 
weighing  the  dry  residue  of  barium  salts.  Tho 
residue  is  then  ignited  and  the  resulting  mixture 
of  barium  carbonate  and  sulphate  weighed,  treated 
with  hydrochloric  acid  to  remove  the  carbonate,  arc! 
the  residuo  of  barium  sulphate  weighed.  From 
these  data  the  loss  of  toluene  due  to  sulphonation 
and  oxidation  to  carboxylic  acids  can  be  calculated, 
whilst  the  loss  on  igniting  the  dry  barium  organic 
Baits  represents  the  total  loss  of  toluene  (e.g., 
1-86%).  This  would  only  account  for  a  small 
proportion  of  the  HNOSO,  present.  In  the 
nitration  of  dinitrotolueno  ("  bi-oil  ")  to  TNI, 
carbon  dioxide,  carbon  monoxide,  and  oxygen  are 
evolved,  the  two  former  in  a  proportion  sufficient 
to  lower  tho  yield  of  TNT  by  about  5%,  or  more 
than  a  third  of  the  total  loss  in  the  whole  process. 
The  composition  of  the  get  may  vary  considerably, 
even  in  tho  course  of  n  single  nitration,  and  under 
certain  conditions  the  proportion  of  carbon  mon- 
oxide may  be  so  high  that  the  gas  mixture  becomes 
explosive".  This  may  account  for  various  explosions 
in  TNT  nitrators  in  which  the  top  of  the  vessel 
has  been  blown  off  without  exploding  the  charge  of 
TNT.— O.  A.  M. 
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Nitrotoluenes;  Studies  on  the  .     HI.  Binary 

systems  of  the  components  p-nitrotoluene,  1.2.4- 
dinitrotoluene,  and  1.2A.6.-trinitrotoluene.  J.  M. 
Bell  and  C.  H.  Herty,  jun.  J.  Ind.  Eng.  Chem., 
1919,  11,  1124—ill27. 
Synthetic  mixtures  of  pure  p-nitrotoluene  (MNT), 
1.2.4-dinitrotoluene  (DNT),  and  1.2.4.6-trinitro- 
tohiene  (TNT)  were  prepared,  and  the  m.  pts.  of 
two-component  systems  of  the6e  were  determined 
by  the  melting  point  method,  and  plotted  in  curves. 
The  most  probable  value  for  the  mi.  pt.  of  MNT  was 
found  to  be  51-5°  +  0-3°  C,  for  DNT  69-6°  +  0-3°  C, 
and  for  TNT  80-35°  +  0-3°  .C.  In  the  binary  system 
MNT— TNT  the  euteetic  points  were  33-85°— 33.95° 
C.  (with  MNT  as  solid  phase)  and  33'7°— 34"2°  C. 
(with  TNT  as  solid  phase);  in  the  system 
DNT— TNT  the  euteetic  points  were  454° — 45-6°  C, 
and  in  the  system  MNT -DNT,  26'44°  -  26"54°  C. 
The  freezing  points  of  tie  respective  mixtures  of 
from  0  to  100%  TNT  .are  given  in  tables  and 
graphically.     (See  also  J.  Chem.  Soc,  Feb.,  1920.) 

— C.  A.  M. 


Nitrotoluenes;  Studies  on  the .  IV.  The  three- 
component  system:  p-nitrotoluene,  1.2.4-dinitro- 
.  toluene,  l.2A.6-trinitrotohiene.  J.  M.  Bell  and 
C.  H.  Hertv,  jun.  J.  Ind.  Eng.  Chem.,  1919,  11, 
1128—1130. 
In  a  ternary  mixture  there  are  three  freezing 
points;  the  first  that  at  which  the  first  solid  appears, 
the  second  at  which  the  second  solid  appears,  and 
the  third  euteetic  point,  at  which  all  three  solids 
are  in  equilibrium  with  the  melted  mass  or  euteetic 
mixture.  In  the  case  of  the  primary  and  secondary 
freezing  points  in  the  above-mentioned  ternary 
system,  there  was  often  great  supercooling  when 
DNT  was  the  solid  to  be  separated,  and  seeding 
with  small  crystals  was  then  required.  Curves  have 
been  constructed  from  the  data  obtained  with 
different  mixtures,  each  containing  10%  DNT,  with 
the  percentages  of  TNT  as  abscissae,  and  these  have 
been  plotted  on  the  conventional  triangular 
diagram.  By  a  method  of  interpolation  both  the 
composition  and  temperature  of  points  on  the 
boundary  curves  may  be  found.  By  this  means  it 
is  possible  to  identify  an  unknown  mixture  of  these 
three  components,  the  primary  and  secondary  freez- 
ing points,  and  then  the  identity  of  the  solid  phases 
being  determined,  and  reference  made  to  the 
diagrams  to  locate  the  composition  point.  (See  also 
J.  Chem.  Soc,  Feb.,  1920.)— C.  A.  M. 

Petroleum    spirit;   Preparation    of   trinitrotoluene 

from  .      E.  Berl  and  F.  Ziffer.       Petroleum, 

1919,  14,  1213—1217.  Chem.  Zentr.,  1919,  90, 
IV.,  797. 
A  petroleum  spirit  of  Galician  origin  yielding  by 
distillation  about  90%  between  85°  C.  and  125°  C. 
gave  on  nitration  about  9%  of  pure  mononitro- 
toluene,  corresponding  to  6%  of  toluene  in  the 
petroleum  spirit.  As  nitration  of  the  petroleum 
spirit  on  the  largo  scale  was  impracticable,  ex- 
traction with  liquid  sulphur  dioxide  was  tried.  The 
extract  obtained  amounted  to  18'5%,  had  sp.  gr. 
0'810,  and  could  be  separated  by  distillation  on  the 
large  scale  into  fractions  of  higher  and  lower 
density.  In  this  manner  a  toluene  fraction,  com- 
posed of  60%  of  toluene  and  40%  of  petroleum 
spirit,  was  obtained,  which,  after  being  washed 
with  sulphuric  acid  to  remove  olefines,  was  nitrated 
to  mononitrotoluene.  The  yield  of  toluene  from  the 
crude  oil  amounted  to  0162%. — T.  St. 

Vessels  for  liquid  air.     Moser.     See  I. 

Nitro-compounds.   Margosches  and  Yogel.   See  XX. 


Patents. 

Explosives  from  smolceless  powders;  Manufacture 

of   .        E.   H.    Blyth,   Vienna.        Eng.    Pat. 

135,813,  28.8.19.     (Appl.  21,217/19.) 

Smokeless  powders  may  be  converted  into  ex- 
plosives suitable  for  blasting  purposes  by  grinding 
them  finely  under  water.  Gelatinised  nitroglycerin 
may  be  added.— W.  J.  W. 

Cellulose  preparations.     Ger.  Pat.  305,118.     See  V. 

Removing  picric  acid  stains.       Ger.  Pat.  312,772. 
See  XII. 
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Distillation  in  a  high  vacuum  [;  Laboratory  ap- 
paratus for  ].     J.   Houben.     Ber.,  1919,  52, 

1460—1462. 
The  apparatus,  which  has  a  suitable  attachment 
immersed  in  liquid  air,  is  rilled  with  carbon  dioxide 
and  evacuated  by  a  water  pump,  and  during  the 
distillation  the  gas  is  allowed  to  enter  through  a 
fine  capillary  below  the  surface  of  the  liquid  to 
ensure  steady  boiling.  A  pressure  of  0T2  mm.  is 
easily  maintained. — J.  C.  W. 

Homogeneous     liquid     mixtures;     Apparatus    for 

rapid  preparation  of .     P.  Jolibois.    Comptes 

rend.,  1919,  169,  1095—1098. 

A  simple  apparatus  is  described  and  illustrated  by 
means  of  which  a  homogeneous  mixture  may  be 
obtained  with  two  miscible  liquids  in  1/ 100th  of 
a  second.  It  consists  essentially  of  two  containers, 
one  for  eaoh  liquid,  arranged  so  as  to  deliver  the 
liquids  at  a  uniform  rate  and  in  the  requisite  pro- 
portions, one  to  each  of  the  inclined  limbs  of  a 
Y-tube.  The  diameter  of  the  Y-tube  is  6'2  mm.,  and 
the  lower  vertical  limb  has  a  constricted  portion 
1"5  mm.  in  diameter  extending  for  a  dis- 
tance of  2  cm.  from  the  junction  with  the 
inclined  limbs.  The  device  is  useful  in  analytical 
operations  in  which  it  is  desired  to  keep  constant 
the  relative  proportions  of  two  interacting  solu- 
tions.— W.  G. 


for   the   reduction   of  - 
angew.     Chem.,     1919, 


32, 


Gas   volumes;   Chart 

W.     Ostwald.       Z. 

359—360. 

A  graphical  metbod  for  calcilating  the  corrected 
gas  volumes  at  0°  C.  and  760  mm.  pressure,  with 
allowance  for  the  vapour  tension  of  water,  is  illus- 
trated. The  chart  consists  of  a  logarithmic  scale 
for  barometric  pressure  and  a  logarithmic  scale  for 
the  correction  factors.  By  laying  a  straight-edge 
between  the  respective  points  on  these  two  scales, 
it  is  possible  to  plot  a  third  scale  for  the  corre- 
sponding temperatures,  which  takes  the  form  of 
a  straight  line  parallel  to  the  other  two.  The 
temperature  scale  thus  empirically  determined 
includes  the  necessary  correction  for  the  tension 
of  aqueous  vapour.  By  another  series  of 
logarithmic  scales  the  multiplication  of  the 
observed  volume  by  the  correction  factor  to  give 
the  corrected  volume  may  be  provided  for  on  the 
same  diagram,  so  that  it  is  only  necessary  to  shift 
the  straight-edge  from  the  point  of  the  correction- 
factor  scale,  obtained  by  joining  up  the  barometer 
and  temperature  values,  across  to  the  point  on  the 
observed  volume  scale  in  order  to  read  off  directly 
the  corrected  volume. — J.  F.  B. 

Viscosity   of    organic    colloids;    Technique    of    the 

estimation  of  the  .     E.  Rothlin.     Biochem. 

Zeits.,  1919,  98,  34—92. 
The  superiority  of  the  "capillary"  methods  over 
the  "damping  "  methods  in  the  estimation  of  tne 
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!>•  of  fluids   i  I.     The  risoosil  v  of 

rations  emulsoida  ander  different    pressures  were 

lined  l>y  means  of  Ileus's  viscometer 
(capillary  principle).  Emulsoida  liko  gum  arabio, 
soluble  starch,  /3-gelatin.  and  oaaein  bave  been 
found  in  obey  PoiaeuiUe'a  law.  Others,  like  gelatin, 
egg  albumin,  insoluble  atareh,  agar,  and  aoap,  have 
ahown  a  deviation  from  this  law  as  (ho  pressure 
was  diminished.  Tho  importance  of  the  pressure 
factor  and  tho  dimensions  of  the  capillaries  in  tho 
determination  of  the  viscosity  of  fluids  is  pointed 
out.  Heaa'a  riaoometer  fulfils  requirements  in 
■8.  S.  Z. 

Phosphoric  acid;  Orete's  volumetric  method   [/or 

the  determination  o/]  .     R.   \V.  Tuinmng. 

Landw.  Versucha-Stat.,  1919,  94,  191—195. 
Tins  method,  in  which  the  phosphoric  acid  is 
titrated  with  ammonium  molybdete  solution  con- 
taining gelatin  (tins  J.,  1888,  771),  was  found  to 
be  trustworthy.  Directions  are  given  for  the 
recovery  of  the  ammonium  molyhdate  from  the 
collected  titration  solutions. — W.  P.  S. 


IM  tulphide  as  an  indicator  in  acidimetnj,  and 
a  new  volumetric  method  for  the  estimation  of 
zinc.     J.  Houben.     Ber.,  1919,  52,  1613—1621. 

Mink.kal  acids  can  bo  titrated  with  precision  by 
adding  a  crystal  or  two  of  ferrous  ammonium 
sulphate  to  the  solution,   passing  in   a  little  well- 

1  hydrogen  sulphide,  and  running  in  alkali 
until  the  mixture  just  begins  to  darken.  The  end- 
poim  ia  somewhat  indistinct  in  tho  titration  of 
sulphuric  acid  by  borax,  but  in  this  case  it  is  pos- 
sible to  titrate  back  until  the  dark  colour  disappears. 
Zinc  is  completely  precipitated  by  hydrogen  sul- 
phide  from  zinc  sulphate  if  the  solution  is  less 
than  ll'L'.Y.  and  from  the  chloride  if  the  concentra- 
tion is  below  0067.V.  Titration  of  the  acid  set  frco 
would  be  a  means  of  estimating  zinc,  and  for  this 
purpose  the  above  method  is  useful.  The  solution  is 
saturated  with  hydrogen  sulphide,  a  crystal  of 
ferrous  ammonium  sulphate  is  added,  and  alkali  is 
run  in  until  the  white  turbidity  becomes  brownish. 
Examples  of  tho  application  of  the  method  to 
metallic  zinc,  zinc  salts,  zinc  ash,  and  blende  show 
that  the  process  is  superior  to  any  other  volumetric 
method,  the  results  agreeing  very  well  with  those 
of  gravimetric  analyses.  Of  course,  metals  of 
group  II.  are  first  removed,  and  cobalt  and  nickel 

lie  absent.  (Compare  J.  Chem.  Soc,  1920, 
ii.,  53.)— J.  C.  W. 

Iron;   I  [ton  of  .     J.  Houben. 

Ber.,     1919,     52,     2072—2076.       (See    preceding 
abstract.) 

The  method  permits  the  estimation  of  ferrous  and 
ferric  iron  and  free  mineral  acid  in  a  solution.  A 
portion  of  the  solution  is  completely  reduced  by 
hydrogen  sulphide  and  titrated  with  2V/1  alkali 
hydroxide  solution  until  tho  dark  coloration  duo 
to  the  incipient  precipitation  of  ferrous  sulphide  is 
observed  and  does  not  disappear  after  vigorous 
abating:  tho  free  acid  plus  one-third  of  the  acid 
originally  combined  in  tho  ferric  salt  is  thereby 
estimated.  A  second  portion  of  the  solution  is 
reduced  by  sulphur  dioxide  with  complete  exclusion 
of  air;  most  of  the  excess  of  the  reducing  agent  is 
expelled  by  boiling  the  solution,  and  the  latter  ia 
titrated  with  .VI  alkali  as  before,  after  being 
cooled  and  treated  with  hydrogen  sulphide,  which 
completes  the  removal  of  sulphur  dioxide  and  also 
serves  as  indicator.  The  free  acid,  plus  two-thirds 
of  the  acid  originally  combined  with  the  ferric  iron 
is  thus  estimated.  'The  difference  between  the  two 
titrations  multiplied  by  three  gives  tho  number  of 
c.c.    of    A'/l     ferric    chlorido    solution    originally 


present.      If   this   number   is   subtracted   from    the 
unaller  of  the  two  burette  readings,  the  difference 
ia  the  number  of  o.o.  of  2V/1  acid  which  h 
combined    in   the  solution.     The   ferrous   iron    is 
estimated  in  the  usual  manner,    T.  s  show 

the  method  to  have  a  high  degree  of  accuracy, 

II    W. 


Arsenic    group:    Separations    in    the    .      \V. 

Btrecker   and    A.    Riedemann.     Ber.,    1919,   .v.\ 
19SG     1947, 

Tin:    following    modification    of    tho    distillation 

method    for    the    estimation    of    arsenic    is    i 

mended.    The  arsenic  solution  is  placed  in  a  il^sk 
provided   with   a  dropping  runnel   and  connei  ted 
through    an    efficient  worm-condenser   to   a  vessel 
containing  water;  the  flask  is  half  filled   with   '.lu- 
cent rated  hydrochloric  acid  and  potassium  bromide 
(1*6   grins.)    and    a    few    pieces   of   porous    pot   are 
added.      The   contents   of   the    llask    are    heated    to 
gentle  boiling,   and   10  c.c.   of  thionyl  chloride  is 
gradually  run  in  during  the  course  of  half  an  hour. 
The  distillate  is  diluted  with  water  to  7l)0 — 800  c.c, 
boiled  under  a  reflux  condenser  in  a  brisk  current 
of  carbon  dioxido  until  sulphur  dioxide  is  expelled 
and   the  sulphur  has  collected  (this  should  be  the 
n  half  an  hour  at  most),  and  filtered.     Arsenic 
is    estimated    in    the    filtrate    as    the   trisulphide. 
Phosphorus   trichloride   (25   c.c.)   may   replace   tho 
thionyl  chloride,  in  which  case  the  subsequent  boil- 
ing of  the  filtrate  is  unnecessary,  but,  on  tho  other 
hand,    the    presence   of    phosphorous    acid    in    tho 
residue  often   causes   complications   in   subsequent 
estimations.    The  method  gives  accurate  results  and 
can  be  applied  to  the  separation  of  arsenic  from 
antimony,  tin,  copper,  lead,  mercury,  and  iron,  and 
for    the   estimation   of    arsenic    and    iron    in   iron 
arsenide.      The   separation   of   antimony   from    tin 
can  bo  effected  by  taking  advantage  of  the  fact  that 
antimony  chlorido  is  volatile  at  155° — 165°  C.  from 
solutions  in  which  the  tin  can  be  retained  by  the 
presence  of  phosphoric  acid;  the  tin  can  be  volati- 
lised subsequently  at  a  somewhat  higher  tempera- 
ture if  the  restraining  influence  of  the  phosphoric 
acid   is  destroyed  by  the  addition   of  hydrobromic 
acid.     Tho  authors  have  attempted  to  shorten  the 
time  required  for  this  separation  by  utilising  the 
catalysing   action    of   hydrobromic    acid    from    the 
commencement,  but  the  results  are  unsatisfactory 
since  tin  distils  with  the  antimony,  tho  catalysing 
influence   of   hydrogen    bromide   outbalancing   the 
restraining  effect  of  phosphoric  acid.    On  the  other 
hand,  the  use  of  hydrobromic  acid  is  very  advan- 
tageous in  the  separation  of  antimony  or  tin  alone 
from     other    elements    and    does   not    require   tho 
absence  of  nitric  acid.     Thus,  in  the  separation  of 
antimony  from  copper,  the  solution  of  the  metals 
in    hydrochloric    acid    is    added    to    concentrated 
sulphuric  acid  (6  c.c.)  and  phosphoric  acid  (sp.  gr. 
1'78,  7  c.c.)  contained   in   a  distillation   flask  con- 
nected to  a  receiver  containing  concentrated  hydro- 
chloric acid ;  the  contents  of  the  flask  aro  heated  to 
160°    C,    and    a    mixture  of   concentrated    hydro- 
chloric acid  (10  vols.)  and  hydrobromic  acid  (sp.  gr. 
1'78,  1  vol.)  is  added  at  such  a  rate  that  the  tem- 
perature   remains    constant.       Tho    antimony     is 
completely  removed  in  30  mins.     The  separation  of 
antimony  from  lend  is  similarly  accomplished.     Tin 
is  quantitatively  separated  from  copper  and  lead  in 
an  analogous  manner;   the  solution  of  the  metals 
in  concentrated  hydrochloric  acid   is  treated   with 
sulphuric  acid  (12  C.c.)  and  distilled  at  160°  0.  with 
the  regulated   addition  of  the  hydroehloric-hyd.ro- 
bromic  acid  mixture  (20  c.c).     The  process  is  com- 
plete in  half  an  hour;  the  tin  is  precipitated  from 
the    distillate    as    tho    sulphide    and    weighed    as 
oxide.     The  method  can  bo  applied  to  the  estima- 
tion of  tin  in  brass.     The  separation  of  antimony 
and  tin  from   mercury  cannot  be  effected   in  this 
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manner,  sinoe  the  latter  is  also  partly  volatilised. 
A  novel  type  of  filter  tube  is  described,  which  is 
constructed  by  drawing  out  the  end  of  a  piece  of 
wide  glass  tubing  so  as  to  form  a  stem ;  a  filter  disc 
covered  with  asbestos  rests  on  the  shoulder  of  the 
wider  tube,  which  is  further  provided  with  a 
ground-in  cap  in  which  a  capillary  opening  is  made. 


Molybdenum;  Detection  of 61/  means  of  xanthic 

acid.       J.     Koppel.       Chem.-Zeit.,     1919,     43, 
777—778. 

The  characteristic  reaction  between  molybdenum 
compounds  and  xauthates,  first  described  by 
Siewert  (Z.  ges.  Naturw.,  1864,  23,  5;  see  Malowan, 
this  J.,  1920,  27  a)  is  capable  of  detecting  CVOOOGi 
mgrm.  of  molybdenum  in  1  c.c.  when  applied  in  the 
following  manner: — The  cold,  practically  neutral, 
solution  is  mixed  with  a  few  particles  of  potassium 
xanthate  and  a  few  drops  of  a  strong  acid  added. 
The  yellow  coloration  due  (to  the  xanthic  acid 
changes  to  red,  and  then  to  plum  colour,  in  the 
presence  of  sufficient  molybdenum.  If  a  large 
amount  of  molybdenum  is  present  black  oily  drops 
separate  and  adhere  to  the  sides  of  the  flask.  The 
reaction  product  is  stable  for  hours,  but  is  rapidly 
destroyed  by  heat.  A  somewhat  weaker  reaction  is 
produced  when  phosphoric,  formic,  or  acetic  acid 
is  used  for  the  acidification,  whilst  with  salicylic 
acid  it  is  very  faint.  With  oxalic,  citric,  or  tartaric 
acid  little,  if  any,  coloration  is  produced.  The 
colouring  matter  may  be  readily  extracted  with  an 
organic  solvent,  preferably  chloroform,  and  the 
sensitiveness  of  the  reaction  thus  increased.  The 
compounds  formed  by  metals  such  as  copper,  cobalt, 
nickel,  and  iron,  do  not  interfere  with  the  test  for 
molybdenum,  but  vanadates,  uranates,  and  tung- 
states  may  possibly  interfere.  Uranic  acid  gives  a 
pale  yellow  coloration  and  vanadic  acid  a  brownish 
coloration,  the  coloured  compounds  in  each  case 
being  soluble  in  ether,  but  the  colour  is  not  deep 
enough  to  mask  the  molybdenum  reaction.  Tung- 
stic  acid  does  give  any  definite  coloration  with 
xanthic  acid,  and  does  not  interfere  with  the 
molybdenum  test  unless  it  is  present  in  a  very  large 
preponderance,  which,  however,  is  frequently  the 
case  in  technical  work.  In  such  cases  the  solution 
may  be  diluted  so  that  the  tungstic  acid  is  not 
immediately  precipitated  on  adding  a  slight  amount 
of  acid,  or  the  tungstic  acid  may  be  precipitated  by 
boiling  the  solution  with  acid,  and  the  filtrate  used 
for  the  xanthic  acid  test.  An  addition  of  sufficient 
phosphate  or  tartrate  to  keep  the  tungsten  in  solu- 
tion before  acidification  will  obviate  the  difficulty 
caused  bv  the  precipitation  of  the  tungstic  acid. 
(See  also'j.  Chem.  Soc,  1920,  ii.,  58.)— C.  A.  M. 

Metals;  Electrolytic  determination  of without 

the   use   of  an   external    current.     M.    Francois 
Ann.  Chim.,  1919,  12,  178—192. 

A  iiore  detailed  account  of  work  already  published 
(see  this  J.,  1918,  784  a).— W.  G. 


Inks;  TTse  of  commercial in  plant  histology. 

P.  Bugnon.  Comptes  rend.,  1919,  169,  1051—1054. 

Two  staining  mixtures  recommended  for  plant  his- 
tological work  are  prepared  by  adding  to  a 
saturated  solution  of  Soudan  III.  and  Light-Green 
in  70%  alcohol  one-tenth  of  its  volume  of  ink  and 
by  adding  to  100  c.c.  of  a  saturated  solution  of 
Soudan  III.  in  90%  alcohol  05  grm.  of  Iodine  Green 
and  5  c.c.  of  ink.  With  such  mixtures  a  triple 
coloration  is  obtained,  the  pectocellulose  mem- 
branes being  stained  violet  by  the  ink,  the  cutin- 
ised  and  suborised  membranes  orange-red  by  the 
Soudan  III.,  and  the  lignified  membranes  stained 


green  by  either  of  the  greens.     The  ink  used  is  a 
commercial  iron-tannin  or  iron-logwood  black  ink. 

— W.  G. 

Dehydrogenation  of  hydrocarbons.     Tausz  and  von 
Putnoky.     See  IIa. 

1 11  nit  ion  temperatures.    AVhite  and  Price.    See  IIa. 


Constituents  of  xcood   which 
Wichelhaus.     See  V. 


give  colour  reactions. 


Ferri-  and  ferro-cyanides.     Kolthoff.     See  VII. 
Zirconium  ore.     Powell  and  Schoeller.     See  X. 
!    Hesins.     Salvaterra.     Sec  XIII. 
Turpentine.     Taylor.     See  XIII. 
Soil  analysis.     Miinter.     See  XVI. 
[Fermentation']   glycerol.     Rojahn.     See  XVIII. 
Feeding  stuffs.     Neubauer.     See  XIXa. 
2V itro-compounds.   Margosches  and  Vogel.   See  XX. 
Photographic  papers.     Kieser.     See  XXI. 

Patents. 

Pyrometric  method  and  apparatus.  E.  F.  North- 
rup,  Princeton,  Assignor  to  Pvrolcetric  In- 
strument Co.,  Trenton,  N.J.  U.S.  Pat.  1,323,309, 
2.12.19.     Appl.,  28.2.19. 

In  a  pyrometric  apparatus,   one  end  of  a  rod  of 

"light-transmitting  material"  is  subjected  to  the 
J  temperature  to  be  measured,  and  the  other  end  ex- 
tends through  a  tube  into,  and  is  observable  in,  a 
light-excluding  chamber.  The  temperature  of  the 
heated  end  is  determined  from  the  intensity  of  the 
light  transmitted  through  the  rod. — W.  E.  F.  P. 

Thermo-couple;  Base-metal  .     W.  C.  Heraeus 

G.m.b.H.,  Hanau.    Ger.  Pat.  302,452,  8.5.17. 

A  thermo-couple  has  its  two  arms  constructed  of 
alloys  of  nickel  with  2—6%  and  5—12%  of 
chromium  respectively.  If  alloys  of  nickel  with 
3"19%  and  7'41  %  of  chromium  are  employed,  using 
the  purest  metals  obtainable,  the  indications  of  the 
instrument  diverge  by  a  maximum  of  -15°  from 
those  of  the  Pt— Pt  Rh  couple  between  0°  and  900° 
C,  and  of  +15°  between  950°  and  1150°  C,  while 
at  950°  C.  the  two  couples  agree  exactly. — L.  A.  C. 

Gas  oiul  vapour  mixtures;  Determination  of  in- 
gredients which  react  exothermally  in [e.g., 

oxygen  in  hydrogen].  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen.  Ger.  Pat.  303,986, 
24.3.17. 

The  gas  current  is  divided  and  passes  through  two 
equally  heated  tubes  containing  similar  thermo- 
elements which  are  capable  of  acting  as  catalysis 
for  the  ingredients  of  the  gas  mixture.  The 
thermo-element  in  one  tube  is  exposed  to  the  gas 
current,  whilst  that  in  the  other  tube  is  protected 
by  quartz  or  other  suitable  material.  The  rise  in 
temperature  of  the  exposed  thermo-element  is 
measured  electrically.  The  apparatus  is  suitable 
for  the  estimation  of  traces  of  oxygen  in  electro- 
lytic-ally prepared  hydrogen. — T.  St. 
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Patent  List. 

l*ho  dated  given  in  this  list  are.  in  the  cx»e  of  Applica- 
tions (or  Patents,  those  ol  application,  and  in  the  cm  of 
Complete  Specification*  accepted,  those  of  the  Official 
Journal*  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately  and  to 
opposition  within  two  months  of  the  date  given. 


I      QENEB  W.,   PLANT;  M  .U'll  INKItY. 

APPLICATIONS. 

Bennett.  Apparatus  for  diffusing  Quids  for 
evaporating,  cooling,  mixing,  etc.     715.    Jan.  9. 

Blagden  and  others.    32,567.     See  XII. 

Bowden    and    McNaught.      Means    for    rs 
liquids   or   mixtures  ol    liquids    and   solids.       850. 
Jan.  10. 

Breakell.     Grinding  and  crushing  mills.     32,628. 

Brinjes    and    Goodwin,    and    Seaman.      Roller 

grinding  nulls.     32,121.     Dec.   22, 

Brown  and  Drquhart.  Centrifugal  filters, 
strainers,  separators,  etc.    551.    Jan.  7. 

i.     Cooking-ovens  or  drying  apparatus.     27. 
Jan.  2. 

Buckley.    32,332.    See  XIX. 

Butters  and  Co.,  and  AIiiiii.ll .  Apparatus  for  in- 
dicating density  of  liquids  and  automatically 
grading  same  accordingly.    32,416.    Dec.  24. 

Candlot.  Furnaces,  ovens,  etc.  32,573.  Dec. 
Fr.,  10.7.17.) 

h  u<  ,      Solution    for   use   with  apparatus  for 

refrigerating  by  liquefaction.    867:     Jan.  5. 

Diver.  Process  of  ground  distillation.  32,105. 
Dec.  - 

Kills.     Distillation  apparatus.     698.     Jan.  8. 

Praser  and  Scalione.  Catalysts,  and  processes  of 
making  them.     575.     Jan.  7. 

Henning.  Solvents  for  extraction  purposes. 
82,433.     Dec.  24. 

lrnr.iv  (Ruggles-Coles  Engineering  Co.).  Drier. 
32,852.     Dec.  31. 

Jones  and  McKean.  Liquid-fuel  furnaces. 
32.1(11.     Dec.  29. 

Kuk.     Heat-treating  furnace.    32,429.     Dec.  24. 

Lovelace,  Miller,  and  Patrick.  Separating  gases. 
Dec.  24.     (U.S.,  28.12.18.) 

Manlove,  Alliott  and  Co.,  and  Mason.  Oil-fired 
Furnaces.     711.    Jan.  8. 

ULi  .hell.  Apparatus  for  transferring  material 
and  for  separating  mixtures  etc.     594.     Jan.  7. 

Paget.  Grinding,  refining,  or  reducing  ap- 
paratus.    169.     Jan.  2. 

Pirrie.     74.     See  V. 

Baworth   (Soc.   Anon,  des   Appareils  de  Manu- 

tention    el    Fours    Stein).        Oil-burning    furnaces. 

82,798.     Dei .  31. 

nofl    Process  Co.     Fractionating  apparatus. 
■      (U.S.,  23.12.18.) 
Anon.    d'Kxploit    de    Proc.  Evaporatoires 
me    Pra.  ho  et  Bouillon.       Evaporating   ap- 
paratus,    32,140.     Dec.  22.     (Fr.,  24.12.18.) 
iting.    32,294.     Dec  24. 

Wilton.      Centrifugal    machines.      !«l."i.      Jan.   10. 

Wright,     .Means  for  supplying  liquid,  powdered, 
n      es  et<-.     Jan.  2. 

mm  it:  Sin  11 1 cations  Accepted. 

29(1918).    GaUotetCie.    See  XI. 
14,647(1918).   Ely.  Lining  of  furnaces.   (130,860.) 
1 

r58  (1918)  and  Steiger.     Gas-fired 

shaft  kilns  for  burning  and  roasting  nnn-sintering 
substances      ,  I  Dei     31. 


21,060      (1918).        Harris.       Drying-apparatus. 
(136,631.)     Deo.  31. 
21,085  (1918)      (Main.    Atomising  materials  in  ■ 

melted     Male.        (122.408    I        Dee.    31. 

21,286  il!'ls>.       Shaw.       Apparatus  for  evapor- 
ating or  concentrating  liquids.  (136,661  >    Dec.  31. 
21,452  (1918),     Hughes.     Methods  and  apparatus 

For    carrying    out    certain     chemical     reactions. 
(136,896.)    Jan.  7. 

3065  (1919).  Taylor.  Vacuum  drying-ovens. 
(136,708.)    Dec.  81. 

5220(1919).  ('handier,'.  Sh.il  t-l  ill  naees  and  gas- 
producers.      (187,168.)    Jan.  14. 

12,588  (1919).  Coles,  and  Allen  and  Co.  Ap- 
paratus tor  mixing,  circulating,  and  agitating 
materials  in  a  liquid  or  semi-liquid  state.   (136,768.) 

Dee.    81. 

1  1,249  (1919).  Corbett.  Grmding-mills  of  the 
rotating  disc  type.    (137,231.)  Jan.  11. 

24,228  (1919).  Gerlach.  Drums  for  diving 
materials.     (133,327.)     Jan.  7. 


II.— FUEL:      GAS;      MINERAL      OILS      AND 

WAXES:    DESTRUCTIVE    DISTILLATION; 

HEATING;    LIGHTING. 

Applications. 

Andre.  Recuperation  of  combustible  material 
contained  in  ashes  from  furnaces  etc.  32,709. 
Dec.  30. 

Barber.  Apparatus  for  drying  and  filtering 
illuminating  gases.     747.     Jan.  9. 

Bateman.  Continuous  carbonisation  of  coal  clc. 
by  inclined  retorts.    32,438.    Dec.  29. 

Bates.    Fuel.    32,048.    Dec.  22.    (U.S.,  5.8.19.) 

Berg.  Distilling  and  refining  volatile  substances 
and  carbonising  and  coking  the  same.  32,096. 
Dec.  22.     (Fr.,  21.12.18.) 

Crowther.     Spent-oxide  burner.    728.    Jan.  9. 

Gardner,  and  Woodall,  Duckhain,  and  Jones. 
Vertical  retorts  for  carbonising  coal.  32,220. 
Dec.  23. 

C  i cen  and  Leek.  Methods  of  revivifying  material 
in  gas-purifiers.    32,07.3.     Dec.  22. 

MeComh.     32,309.     See  III. 

Meade.    Distillation  of  coal  etc.     288.     Jan.  5. 

Paris.  Cleaning  and  refining  distillates  of  petro- 
leum.    70.     Jan.  2. 

Pasley.     Gas-producers.    32,602.    Dec.  30. 

Robinson.  Retort  setting  for  complete  gasifica- 
tion of  coal.     526.     Jan.  7. 

Rutgerswerke  A.-G.  Production  of  soot-carbon, 
retort-graphite,  etc.  from  natural  gas.  32,380. 
Dec.  21.    (Ger.,  12.6.18.) 

Smith  and  Tulloch.  Gas-producers.  32,071. 
Dec.  22. 

Smith.     Distillation  of  coal  etc.     288.     Jan.:" 

Stephens.  Preparation  of  carbonaceous  materials 
in  the  form  of  briquettes.     303.     Jan.  5. 

Teague.  Production  of  puro  carbon.  32,236, 
Dec.  23. 

Complete  Specifications  Accepted. 

1 159  (1918).  Comp.  pour  la  Eahr.  des  Compteurs 
et  Materiel  d'Usines  a  <!az.  Manufacture  of  water 
gas.     (113,271.)     Jan.  7. 

13,414  (1918).  Hughes,  and  llilt-Jones.  Ltd. 
Manufacture  of  artificial  fuel.    (136,584.)    Dec  31. 

14,176  and  19,177  (1918).  Burney.  Apparatus 
for  distilling  solid  carboni us  material.  1 136,585.) 

Dee.    31. 

19,083  (1918).  Merz  and  MeLellan,  Michie,  and 
Weeks.  Low-temperature  distillation  of  fuel. 
(136,868.)     Jan.  7. 

20,971(1918).     Kastick  and  Eastick.    See  XVII. 

21,239(1918).  Davies.  Carbonisation  of  fuel  by 
vertical  coke-ovens  etc.     (136,880.)    Jan.  7. 
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21,637  (1918).  Whitcher,  Hiller,  and  Hewitt 
Construction  Syndicate.  Appliances  for  steaming 
gas  retorts.     (136,910.)     Jan.  7. 

5220  (1919).    Chaudiere.     See  I. 

14,105  (1919).  Thompson  (Fours  et  Procedes 
Ma  thy  Soc.  Anon.).    Coke  ovens.    (137,005.)   Jan.  7. 

22,433  (1919).    Eyre.    Fuel.    (136,790.)     Dec.  31. 


IIT.— TAR  AND  TAR  PRODUCTS. 

Applications. 

Adam  and  Legg.  Reduction  of  nitro-compounds. 
32,351.     Dec.  24. 

Barker.    Tar-distilling  plant,     32,059.     Dec.  22. 

British  Dyestuffs  Corporation,  Green,  and 
Porter.  Manufacture  of  phthalic  acid  and  anhy- 
dride.    862.    Jan.  10. 

Commin.    Treating  pitch.    79.    Jan.  2. 

McComb.  Process  of  converting  liquid  hydro- 
carbons.    32,309.    Dec.  24. 


IV— COLOURING  MATTERS  AND  DYES. 

Complete  Specification  Accepted. 

10,797  (1919).  Thompson  (Poulenc  Freres,  and 
Mever).  Manufacture  of  3.6-diaminoacridine. 
(137,214.)     Jan.  14. 


V.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Applications. 

Brydon,  Forster,  and  Turner.  Treatment  of 
paper  etc.  for  electrical,  chemical,  etc.  purposes. 
60.     Jan.  2. 

Colebrook,  Langlois,  Moncorget,  and  Tebbitt. 
Retting  textile  plants.     32,473.     Dec.  29. 

Distillates,  Ltd.,  and  Jarmain.  Treatment  of 
wool  or  piece  scouring  liquors  or  effluents.  32,486. 
Dec.    29. 

Great  Northern  Paper  Co.  Paper  -  making 
machines.    32,349.    Dec.  24.    (U.S.,  31.1.17.) 

Great  Northern  Paper  Co.  Making  paper.  706. 
Jan.  8.     (U.S.,  26.3.18.) 

Howden.  Apparatus  for  drying  coated  or 
enamelled  paper,  waterproofed  cloth,  etc.  32,787. 
Dec.  31. 

Langwell  and  others.     694.     See  XVIII. 

Pirrie.  Drying  fibrous,  granular,  pulpy,  etc. 
materials.      74.     Jan.    2. 

Complete  Specifications  Accepted. 

12,188  (1917).  Korselt.  Increasing  the  strength 
and  elasticity  and  preventing  or  decreasing  subse- 
quent weakening  of  the  fibres  of  loaded  silk. 
(136,578.)     Dec.  31. 

21,790  (1918).  Skinner.  Preparation  of  pulp 
or  fibrous  material  for  making  paper,  papier- 
mache,  etc.     (137,105.)    Jan.  14. 

9576  (1919).  De  Cew  and  Marx.  Treatment  of 
paper  pulp.    (137,207.)    Jan.  14. 

19,298  (1919).  Clavton.  Apparatus  for  making 
artificial  silk.     (136,784.)     Dec.  31. 


VI— BLEACHING;  DYEING;  PRINTING; 
FINISHING. 

Applications. 

Baldwin  and  Partners,  and  Mcintosh.    Bleaching 
wool  etc.     645.     Jan.  8. 


Burgess,  Ledward,  and  Co.,  and  Harrison. 
Dyeing  artificial  silk.     722  and  723.    Jan.  9. 

Cole  and  Kershaw.  Machines  for  dyeing,  mor- 
danting, bleaching,  scouring,  etc.  wool,  yarn,  etc. 
32,733.    Dec.  31. 

Heap.  Rotary  perforated  beam  apparatus  for 
dyeing  etc.  yarn.    511.    Jan.  7. 

Complete  Specifications  Accepted. 

21,864  (1918).  Lord  and  Lord.  Machines  for 
dyeing,  washing,  scouring,  sizing,  mercerising,  and 
bieaching  yarn  in  the  hank  form.  (136,666.) 
Dec.  31. 

4229  (1919.)  Morley,  and  Bleachers'  Assoc. 
Machines  for  bleaching  and  similarly  treating 
textile  fabrics  and  yarns  in  rope  form.  (136,713.) 
Dec.  31. 

5788  (1919).  Driver  and  Sunderland.  Apparatus 
for  testing  colour  fastness  in  dyed  fabrics. 
(136,971.)     Jan.  7. 

6926  (1919).  Samuel.  Machines  for  printing 
fabrics  or  the  like.     (126,948.)    Jan.  7. 

9108  (1919).  Davis  and  Davis.  Dyeing-machines. 
(136,991.)     Jan.  7. 


VII— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Applications. 

Ashcroft.  Nitrogen  fixation  and  manufacture  of 
nitrogen  compounds.     122.    Jan.  2. 

Craig.  Recovering  potash  etc.  salts  from  blast- 
furnace gases.    839.    Jan.  10. 

Datta.  Manufacture  of  alkali  bichromates  and 
production  of  sulphates.    309.    Jan  5. 

Douglas.  Manufacture  of  ammonia.  32,756. 
Dec.  31. 

Fabr.  de  Prod.  Chim.  de  Thann  et  de  Mulhouse. 
Manufacture  of  potassium  sulphate.  32,568  and 
32,672.    Dec.  29  and  30.    (Fr.,  28  and  30.12.18.) 

Fredriksstad  Elektroemiske  Fabriker  Aktie- 
selskabet.    32,886.    See  XL 

Fredriksstad  Elecktrokemiske  Fabriker  Aktie- 
selskabet.  Manufacture  of  perborates.  489.  Jan.  6. 
(Norway,  4.3.19.) 

Golding,  and  United  Alkali  Co.  Manufacture  of 
ferrous  sulphide  and  sulphuretted  hydrogen. 
32,112.    Dec.  22. 

Heberlein.  Method  for  electrolysing  a  solution 
of  nickel  salt.    32,853.    Dec.  31. 

Jones  and  Kelly.  Preparation  of  sodium  penta- 
borate  etc.  direct  from  boron  ores.     648.     Jan.  8. 

Kelly.  Manufacture  of  acid  sodium  pyrophos- 
phate.   353.    Jan.  5. 

Loring.  Electrodes  for  oxidising  nitrogen. 
32,763.    Dec.  31. 

Mackay.  Obtaining  strontium  and  barium  sul- 
phates from  their  native  sulphates  or  carbonates. 
822.    Jan.  9. 

Mackay.  Obtaining  copper  sulphate  direct  from 
metallic  copper.    823.    Jan.  9. 

Napp  (Tschudi).  Manufacture  of  hydrobromine 
from  hydrogen  and  bromine.     433.     Jan.  6. 

Norsk  Hydro  -  Elektrisk  Kvaelstof aktieselskab. 
Production  of  concentrated  nitrous  gases.  32,397. 
Dec.  24.     (Norway,  21.10.16.) 

Offieine  Elettrochimiche  Dr.  Rossi,  and  Toniolo. 
Production  of  hydrogen  and  mixtures  of  hydrogen 
and  nitrogen.     32,414.     Dec.  24.     (Italy,  21.10.19.) 

Offieine  Elettrochimiche  Dr.  Rossi,  and  Toniolo. 
Production  of  hydrogen.  366.  Jan.  5.  (Italy, 
29.10.19.) 

Shah.  Manufacture  of  zinc  chloride.  32,717. 
Dec.  30. 

Sutcliffe.  Apparatus  for  hvdrating  lime  etc. 
32,144.     Dec.  22. 

Thibault.  Conversion  of  metallic  lead  into  its 
oxides.    32,539.    Dec.  29.    (Fr.,  30.12.18.) 
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Couplets  Specifications  Accepted. 
[-,<;■:    1919).    Pah-brother  (Chemical  Construction 
Ob.).      Apparatus    for    recovering    potassium    com- 
pounda.    (136,718.)    Dec.  31. 

•  (1919).  Golding,  Raschen,  and  United 
Alkali  Co.  Purification  of  calcium  citrate  and 
manufacture  of  citric  acid.    (136,979.)    Jan.  7. 

10,188    (1919).      Jackson    (Air    Reduction    Co.). 
Manufacture  of  cyanides.    (136,750.)    Dec.  31. 

14,439  (1919).     Hedstrom.     Production  of  com- 
pounds of  radium.     (136,768.)     Dec.  31. 
15,560(1919).    Thorssell  and  Lunden.    Production 
inides.    (136,772.)    Dec.  31. 


VIII— GLASS;  CERAMICS. 

Applications. 

British  Thomson-Houston  Co.  (General  Electric 
Co.).  Substances  for  coating  glass  surfaces.  674. 
8. 

Kent.  Manufacture  of  glass  tubing  having  more 
than  one  bore.     50.     Jan.  2. 

K.nt .  Manufacture  of  thermometer  tubing. 
51.    Jan.  2. 


!\      BUILDING   MATERIALS. 
Applications. 

Knapp  and  Slado.  Fuming  oak  etc.  185.  Jan.  2. 

Smidth  A  Co.  Building  material  for  concrete 
structures.     189.     Jan.  2.     (Denmark,  1.5.18.) 

Smidth  A  Co.  Method  of  making  concrete. 
<;il      Jan.  8.    (Denmark,  8.1.19.) 

Complete  Specifications  Accepted. 

1771  (1918).  Jones  (White  Heat  Products  Co.). 
Manufacture  of  artificial  stones.  (136,580.)  Dec.  31. 

185(1919).  Gladman.  Manufacture  of  wood  sub- 
stitutes.   (137,115.)    Jan.  14. 

5358  (1919).  Frydenland.  Production  of  porous 
building  and  insulating  bodies.    (123,992.)    Jan.  7. 


X— METALS;  METALLURGY,  INCLUDING 
Kf.KCTRO-METALLURGY. 

Applications. 

Brettachneider    and    Schafer.      Case-hardening 
mixtures  for  iron  and  steel.    32,093.     Dec.  22. 
.     839.     See  VII. 
I  daer  and  others.     32,376.     See  XII. 
Johanson  and  8  to  lien.    Treating  weakly  magnetic 
iron   ore   containing   sulphides   as   secondary    con- 
stituents.   32,571.     Dec.  29. 
Kirk.    32,429.    See  I. 

Loring.      .Method   of   altering  electrical   conduc- 
tivity of  metals.    32,761.    Dec.  31. 

Iffackay.    Obtaining  iron  and  tin  from  tin  scrap. 

Jan.  9. 
M-  tallindustrie  Schiele  und  Bruchsalor.    Produc- 
tion of  aluminium  castings.     65.     Jan.  2.     (Ger., 
18.) 
Qninoneri.      Magnetic    separators    for    treating 
ferrous  ores.    32,409.     Dec.  24. 

Hainan.     Roasting  sulphur  ores  containing  low 
percentage  of  sulphur.    589.    Jan.  7. 
Ramon.     Roasting  furnaces.    691.    Jan.  8. 

era    ((iuthridge,    Ltd.).      Ore-concentrating 
tables.     32,133.     Dec.  22. 

~ser.     Deoxidising  aluminium  and  its  alloy. 
32.363.    Dec.  24.    (Switz.,  9.4.19.) 

Stressor.       Deoxidising    copper    and     its    alloy. 
38.8W      I'       34.    (Swits.,  26.4.19.) 

•lit.     Smelting  or  reduction  of  metallic  ores 
etc.    22.    Jan.  2. 


I 


Complete  Specifications  Accepted. 

9315  (1917).  Head.  Separating  fusible  tungBtateB 
from  the  ganguc  resulting  from  the  decomposition 
of  the  ore.     (136,577.)     Deo.  81. 

10,819  and  19,318(1918).  Salman  and  Ballantine. 
Manufacture  of  alloys.    (137,080.)    Jan    14 

3066  (1919).    Whit,.  (Byers  Co.).    Puddling  iron. 

(136,704.)       Dee.    31. 

3915  (1919).  Maekay.  Drying  blast-furnace  air. 
i  13(5,957.)      Jan.  7. 

8890  (1919.)  Wellman,  Seaver,  and  Head,  and 
Gray.  Steel-making  and  like  furnaces  or  mixers. 
(137,300.)    Jan.  14. 


XL— ELECTRO-CH  EM  ISTRY. 

Applications. 

Allison  (Narabayashi).  Filling  for  storage 
batteries.    638.    Jan.  8. 

Bocker  and  Eichhoff.  Galvanic  elements.  32,700 
and  32,701.    Dec.  3. 

lirydon  and  others.    60.    See  V. 

Biiltemann.  Manufacture  of  electric  insulating- 
material.     66.     Jan.  2.     (Ger.,  29.1.18.) 

Cayrol  and  Odion.  Electric  battery.  64.  Jan  2. 
(Fr.,  25.4.14.) 

Cuthbertson.     Insulating  material.     25.     Jan.  2. 

Fredriksstad  Elektrokemiscko  Fabriker  Aktio- 
solskabet.  Apparatus  for  electrolysis  of  metal  salt. 
32,886.    Dec.  31.    (Norway,  13.2.19.) 

Green.     Electric  accumulators.    467.    Jan.  6. 

Heberlein.    32,853.    See  VII. 

Jackson  (Allen  Electrolytic  Cell  Corporation). 
Electrolytic  cells.    363.    Jan.  5. 

Levin.  Electrolytic  cells.  32,789—32,792.  Dec.  31. 

Levin.    Electrodes.    32,793.    Dec.  31 

Levin.    Electrolytic  apparatus.    32,794.    Dec.  31. 

Loring.     32,763.     See  VII. 

Wade  (Booth  Electric  Furnace  Co.).  Electric 
furnaces.    811.    Jan.  9. 

Complete  Specifications  Accepted. 

8529  (1918).  Gallot  et  Cie.,  and  Poussin, 
Rondeaux,  et  Cie.  Apparatus  for  electrical  separa- 
tion of  substances  in  suspension  in  gases.  (116,104.) 
Jan.  14. 

10,454  (1918).  Elektro-Osmose  A.-G.  Electrodes 
for  electro-osmotic  processes.    (135,816.)    Jan.  14. 

10,457  (1918).  Elektro-Osmose  A.-G.  Apparatus 
for  electro-osmotically  removing  liquids  from 
materials.     (135,818.)     Jan.  7. 

364  (1919).  Armour  Fertilizer  Works.  Electric 
furnaces.     (122,828.)    Jan.  7. 

4320  (1919).  Watson  and  Co.,  Greaves,  and 
Etchells.    Electric  furnaces.    (136,960.)    Jan.  7. 


XII.— FATS;  OILS;  WAXES. 
Applications. 

Blagden,  and  Howards  and  Sons.  Manufacture 
of  catalvsts  for  hvdrogenation,  and  application  of 
such    catalysts.     32,567.      Dec.   29. 

Edser,  and  Minerals  Separation,  Ltd.  Treatment 
of  froths  containing  fattv  matter  etc.  32,376. 
Doe.  24. 

Ellis  (Codal).  Decomposition  of  fatty  acid 
glvcerides  bv  sulpho-aromatic  decomposing  agents. 
Tini.'.     .Inn.  10. 

Green.    791.    See  XIX. 

Mitchell.  Apparatus  for  making  emulsions. 
32,639.     Dec.  30. 

Townsond.    Soap.    599.    Jan.  7. 

Complete  Specifications  Accepted. 

20,425  (1918).  Macllwaine  and  Holdcroft.  Ex- 
traction of  oil  by  volatile  solvents.  (136,870.) 
Jan.  7. 


90A 


PATKNT    LIST. 


[Jan.  31,  1920. 


19.246   (1919). 
Liquid.     (137,252.) 


Danin.     Reducing;  solid  fate  to 
Jan.  14. 


XIII.— PAINTS;  PIGMENTS;  VARNISHES; 
RESINS. 

Applications. 

Baker.  Process  of  making  pigments.  469.  Jan.  6. 

Koppers  Co.  Paints  or  varnishes,  and  methods  of 
making  same.     32,718.    Dee.  30.     (U.S.,  13.1.19.) 

Melamid.  Manufacture  of  resin-like  hodies. 
32,553,  32,554,  and  32,559.  Dec.  29.  (Ger.,  28  and 
29.12. 18. 1 

Melamid.  Manufacture  of  resin-like  substances. 
890.     Jan.  10.     (Ger.,  12.5.19.) 

Thibault.     32,539.     See  VII. 

Complete  Specification  Accepted. 

467  (1919).  Titanine,  Ltd.,  and  Bowles.  Manu- 
facture of  varnishes  or  dopes.     (136,927.)   Jan.  7. 

XIV.— INDIA-RUBBER;  GUTTA-PERCHA. 

Applications. 

Parrel  Foundry  and  Machine  Co.  Mixing  or 
masticating  rubber  etc.  799.  Jan.  9.  (U.S., 
13.1.19.) 

Fuller.    Ebonite.    32,781.    Dec.  31. 

Gare.  Heat  treatment  of  rubber,  ebonite,  etc. 
748.     Jan.   9. 

Smith.    Devulcanising  rubber.     32,259.     Dec.  24. 

Stevens.  Vulcanising  rubber  and  treating  vul- 
canised rubber.     7.    Jan.  2. 

Complete  Specification  Accepted. 

.4330  (1919).  Peachey.  Accelerating  the  vulcan- 
isation of  caoutchouc  or  caoutchouc-like  substances. 
(136,716.)    Dec.  31. 

XV.— LEATHER;  BONE;  HORN;  GLUE. 

Applications. 

Adachi  and  Nakavama.  Utilisation  of  waste 
leather.     537.    Jan.  7. 

Cross  and  Ingle.  Finishing  leather.  32,128. 
Dec.  22. 

Handke.  Waterproof  coatings  for  leather  etc. 
32,837.     Dec.  31. 

Melamid.  Manufacture  of  artificial  tanning- 
substances.    63.    Jan.  2.    (Ger.,  24.12.18.) 

XVI— SOULS;  FERTILISERS. 

Complete  Specification  Accepted. 

5477  (1919).  Radmann.  Fertiliser  and  method  of 
producing  same.    (137,171.)    Jan.  14. 

XVII— SUGARS;  STARCHES;  GUMS. 

Complete  Specification  Accepted. 

28,971  (1918).  Eastick  and  Eastick.  Manufac- 
ture of  decolorising  vegetable  carbon.  (136,873.) 
Jan.  7. 

XVIII.— FERMENTATION  INDUSTRIES. 

Applications. 

Langwell,  and  Power  Gas  Corporation.  Fermen- 
tation of  cellulose.     694.     Jan.  8. 

Townsend.  Improving  fermentation  and  flavour- 
ing of  fermented  products.    32,245.     Dec.  23. 

Complete  Specification  Accepted. 

1845  (1919).  Robinson.  Preservation  of  yeast. 
(137,131.)    Jan.  14. 


XIX.— FOODS;  WATER  PURIFICATION; 
SANITATION. 

Applications. 

Bollmann.  Manufacture  of  foodstuffs.  32,839. 
Dec.  31. 

Buckley.     32,332.     See  I. 

Campbell.     Margarine  etc.    583.     Jan.  7. 

Candy.    Filtration  of  water.    843.    Jan.  10. 

Evans  and  Ormes.  Manufacture  of  casein, 
albumin,  etc.  from  vegetable  etc.  products.  349. 
Jan.  5. 

Faulkner.     Dietetic  material.     32,250.     Dec.  23. 

Forget-Me-Not  Flours,  Ltd.,  and  Hutchinson. 
Manufacture  of  alimentary  products  containing 
water-soluble  vitamines.    32,239.     Dec.  23. 

Green.    Manufacture  of  margarine.    791.    Jan.  9. 

Howies  and  McDougall.  Sheep-dips  etc.  570. 
Jan.  7. 

Jeacock.  Baking-powder,  self-raising  flour,  etc. 
32,623.    Dec.  30. 

Complete  Specifications  Accepted. 

16,735  and  16,736  (1917).  Marks  (Hildebrandt). 
Treatment  of  nitrogenous  animal  waste.  (136,853 
and  136,854.)    Jan.  7. 

15,904  (1919).  Yarnamoto  and  others.  Deodor- 
ising and  decoloring  bean  flour.  (136,775.)  Dec.  31. 

XX.— ORGANIC  PRODUCTS;   MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Applications. 

Blagden,  and  Howards  and  Sons.  32,567. 
.S*ee  XII. 

Dupont,  and  Darrasse  Freres  et  Cie.  Manufac- 
ture of  valerianic  acid  and  alkaline  valerianates. 
32,368.     Dec.  24.     (Fr.,  3.12.18.) 

Leysmith  and  Mackintosh.  Treatment  of 
tobacco.     321.     Jan.  5. 

Schrader's  Son.  Ethvl  chloride  tubes.  175. 
Jan.  2.     (U.S.,  2.1.19.) 

Weiss.  Manufacture  of  oxvaldehvdes  and  their 
ethers.    443.    Jan.  6.    (Fr.,  18.2.19.) 

Complete  Specifications  Accepted. 

10,797  (1919).  Thompson  (Poulenc  Freres). 
See  IV. 

16,489  (1919).  Marks  (Union  Carbide  Co.).  Pro- 
ducing chlorination  products  of  propylene. 
(137,247.)     Jan.  14. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Application. 
Cox.     Photographic  plates.     608.     Jan.   8. 

XXII- EXPLOSIVES ;  MATCHES. 
Applications. 

Bielouss.  Conversion  of  high  explosives.  475. 
Jan.  6.     (U.S.,  6.1.19.) 

Hedberg.  Manufacture  of  explosives.  32,690. 
Dec.  30. 

Lowndes.     Explosives.     465.     Jan.  6. 

XXIII.— ANALYSIS. 

Application. 

Davis  and  Rosling.  Apparatus  for  analysing 
gases.     32,697.     Dec.  30. 

Complete  Specification  Accepted. 

9136  (1919).  Boulton.  Absorption  apparatus  for 
analysing  gases.     (136,992.)     Jan.  7. 
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I.-GENERAL;  PLANT;  MACHINERY. 

ii  t  tattilijiis;  I'urtiitv  problem*  in .   11.  S. 

Taylor.     Trans.  Amor.   rflectrochem.  Boo.,   L919, 
ltir —  lr.t.    i  Advance  pi  i 

u.  features  <>t  the  phenomenon  of  contact 
catalysis  in  cases  where  carrier  action  or  formation 
ot  intermedin  to  compounds  dm  -  not  take  place,  are 
dim  nam  ill  bj  the  author.  .Most  eon  tart  agents  have 
ius  or  finely  divided  structure,  t.g.,  i">g  iron 
ore,  firebrick,  platinum  deposited  on  asbestos,  etc., 
.uid  platinum  gauze,  which  acquires  activity  in  use, 
is  found  to  have  developed  a  corrugated,  pitted  sur- 

Althuugh    these    porous    materials    arc    also 

adsorbent,  yet  the  two  phenomena  oi  catalysis  and 

adsorption  arc  quite  distinct.  Thus,  although  char- 
coal shows  marked  adsorpuvc  action  towards  carbon 

oxygen,  and  carbon  dioxide,  its  activity 
in  promoting  the  oxidation  process  is  practic  dly 

ml  compared  with  metallic  oxides.  (In  the  other 
hand,  ethylene  and  oxygen  react  at  ordinary  tem- 
peratures in  presence  of  charcoal.  The  differentia- 
tions may  bo  due  to  the  relative  adeorptive  capa- 
oi  charcoal  and  metallic  oxides  ill  one  case, 
and  preferential  adsorption  of  particular  gases  by 
charcoal    in   the   other.      Data    in    regard    to   the 

amounts  Ol  gases  which  may  he  adsorbed  separately 
or   I  roiu    a   mixture   are   still   scanty.      The  effect   of 

poison,  on  catalytic  agents  may  bo  explained  by 
their  interference  with  the  adsorptive  properties  of 

the  catalyst,  hut  the  time  factor  or  velocity  of 
adsorption  must  be  taken  into  consideration,  and 
since  the  normal  time  of  contact  is  extremely  short, 
the  effect  of  the  poison  may  bo  due  to  a  reduction 
oi  the  velocity  with  which  adsorption  occurs.  Char- 
coal used  tor  gas  masks  gave  very  different  results 
in    the    "clean"    ami    "unclean"    condition.       The 

adsorption    curves    indicate     that    although     the 

ultimate  amount  adsorbed  would  be  the  same,  yet 

the  clean  charcoal  has  a  roach   higher  velocity  of 

•  lion   in   the  early  Btages.      The   nature  of  the 

adsorbent    is    important,    and    an    alteration    of    its 

'  ileum  ai  reactivity  influences  its  catalytic  activity. 
Copper  oxide  wire  is  reduced  by  hydrogen  at  300° 
C,  but  if  the  copper  is  oxidised  at  a  lower  tem- 
perature, subsequent  reduction  will  occur  at  a  tem- 
perature as  low  as  1 1 10  ('.,  and  such  copper  oxide 
will  also  catalyse  hydrogen  and  oxygen  at  1(1(1°  ('. 
The  increase  of  catalysis  by  promoters,  such  as  small 
quantities  ol  chromium  oxide  added  to  iron  oxide, 
has  not  been  fully  accounted  for. — W.  J.  W. 

Heterogeneous  catalysis;  Reactivity  and  adsorption 

in  .     B.    K.   H ideal.     Trans.   Amor.   Eleotro- 

.  hem.  Boo.,  1919,  203 — 211.     [Advance  proof.] 

Tin.  mechanism  of  heterogeneous  catalysis  involves 
invi  -ligations  as  to  the  way  in  which  the  medium 
in  juxtaposition  to  the  catalyst  differs  from  that  in 
th.  free  spai  e  and  of  the  effect  on  reaction  velocity 
.  .ii-.-l  by  alteration  in  the  state  of  the  medium. 
Adsorption  is  now  regarded  as  the  primary  action 
in  catalysis,  and  surface  adsorption  is  frequently 
I  by  intra-solici  diffusion,  resulting  in 
formation  of  solid  solutions  within  the  body  of  the 
solid  material,  hut  since  catalytic  action  is  pro- 
portional to  the  area  of  the  catalytic  material, 
intra-dilfiision  plays  a  small  part.  Divergent 
opinions  prevail  in  regard  to  the  surface  film  in 
which  catalytic   reactions  take  place.   Three  theories 

have  been  exi ided  to  explain  why  quasi-chemical 

combination  between  reacting  substances  and  cata- 
lytic mat.  rial  accelerates  a  reaction  which  proceeds 
but  slowly  when  chemical  combination  alone  occurs. 
Fink  and  Bodenstein  assume  that  every  molecule 
penetrating  the  diffusion  layer  to  the  catalyst  aur- 
ic i-.  the  rate  of  catalysis  being  governed  by 


th.-   rate  ol   diffusion   ot    tli<-   reacting  substances  or 

oi   the   products.     According   to   the   single   layer 

theory,  only  those  molecules  ol  the  reacting  sub- 
stances undergo  chemical  combination   which  strike 

the  catalyst  m  juxtaposition  to  one  another,  the 
ratc>  ot    catalysis   being   usually   governed   by   the 

rate  of  evaporation  ot  the  produc  is  from  the  sur- 
face. The  hypothesis  oi  the  critical  energy  incre- 
ment assumes  thai  molecules  in  juxtaposition  only 
react  when  they  attain  a  certain  oritica]  energy. 

— \Y.  .).  \V. 

Steam;  tiffed  of  the  "/'  present   m   exhaust  

upon  the  efficiency  o/  evaporators  in  sugar  fac- 
tories. H  t'laasscn.  Z.  Ver.  dent.  Zuekerind., 
1919,  128—135. 
Kxamination  of  the  vapour  space  of  an  evaporator 
healed  by  exhaust  steam,  which  alter  leaving  the 
engines  had  been  passed  through  an  oil  separator, 
showed  that  at  the  end  ot  the  season  only  thoso 
tube's     immediately     opposite     and     contiguous     to 

the    steam    inlet    bad    become   contaminated  with 

oil,  and  that  the  average  thickness  of  the  layer 
did  not  exceed  0'005  mm.  Owing  to  the  small 
proportion    oi     the     total     heating    surlacc    of     the 

evaporator  thus  affected,  the  efficiency  of  the 
apparatus  had  not  been  diminished  appreciably 
under  the  conditions  obtaining  in  the  test. 

—J.  P.  O. 

Colours;  Heat-reflecting  properties  of  applied 

to  ml  anil  gas  Storage  tunics.  H.  A.  Gardner. 
Paint  Manufacturers'  Assoc,  U.S.A.,  Circ.  No. 
II.  Jan..  11)17.  2  pages. 
TEE  effect  produced  by  the  calorific  rays  on  sur- 
faces painted  in  various  colours  was  determined 
with  a  view  to  application  of  the  results  to  storage 
tanks  containing  volatile  distillates.  Determina- 
tion of  the  rise  in  temperature  of  the  contents  of 
small  cylindrical  metal  tanks  containing  benzine 
(petroleum  spirit),  the  exterior  surfaces  of  which 
were  painted  in  various  colours,  were  made  after 
15  minutes'  subjection  to  the  rays  of  a  powerful  arc. 
Ciloss  paints  were  selected  on  account  of  their  lesser 
absorption  of  thermal  rays  than  those  presenting 
a  matt  surface.  A  container  of  tin  plate  (unpainted) 
and  one  painted  with  aluminium  paint  gave  the 
lowest  recorded  rises  in  temperature,  i.e..  19'8°  F. 
and  20-5-0  F.  (11°  C.  and  11-4°  C.)  respectively,  but 
white  and  light-coloured  paints  giving  rises  of 
225°  F.  and  23°— 26'6°  F.  (12-5°  ('.  and  128°— 
14'8°  C.)  aro  to  be  preferred  from  the  point  of  view 
of  their  serviceability  and  the  protection  they 
afford.  With  a  black  paint  a  rise  of  54°  F.  (30°  C.) 
was  recorded,  whilst  red  oxide  paint  showed  a  rise 
of  29-7°  F.  (165°  C.).— A.  de  W. 

Thermo  -  couple      installation,      Williamson      and 
Roberts.    See  VIII. 

Patents. 

'Refrigerating  apparatus.    Apeldoornscho  Machine- 
fabriek  en  Mctaalgieterij  voorheen  Loog  Landaal, 
Apeldoorn,     Netherlands.     Eng.     Pat.     125,458, 
21.11.18.     (Appl.  19,106/18.)     Int.  Conv.,  8.4.18. 
Addition  to  120,923  (this  J.,  1920,  51  a). 
The  compression  cylinder  is  surrounded  by  a  jacket 
from    which    the    high-pressure   vapour   enters   the 
cylinder  through  a  ring  of  small  openings  formed 
so  that  their  cross-section  grows  wider  in  the  direc- 
tion of  the  jacket,  and  which  are  unclosed  by  the 
piston  at  tho  end  of  the  suction  stroke.     The  high- 
pressuro    vapours    enter    the    jacket    from    a    main 
through  an  opening  whoso  cross-section  also  grows 
wider   in    tin-  direction   of   the  jacket.      The  inter- 
mediate   receivers   and     the    liquid    separator   are 
provided  with  inlet  ami  outlet  openings  of  a  simi- 
lar clinical   form. — W.  H.  C. 
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Refrigerating  apparatus.   G.  A.  Wegner,  Rochester, 

N.Y.,  Assignor  to  Wegner  Machine  Co.,  Buffalo, 

•  N.Y.      U.S.    Pat.     1,325,128,     16.12.19.     Appl., 

13.5.18. 
In  a  refrigerator  employing  a  volatile  liquid,  the 
supply  of  liquid  is  maintained  at  a  predetermined 
pressure,  and  the  discharge  of  vapour  is  controlled 
by  a  valve  governed  by  the  temperature  of  the 
issuing  gas,  a  temperature  above  the  saturation 
point  being  used. — B.  M.  V. 

Dint  Hint  ion ;      Apparatus     for     fractional      . 

E.  A.  R.  Chenard,  Cognac,  France.     Eng.  Pat. 

130,992,  5.8.18.     (Appl.  19,318/19.)     Int.  Conv., 

5.8.18. 
The  vapours  from  the  still  pass  first  through  a 
series  of  concentric  pipes,  where  heat  interchange 
takes  place  between  the  ascending  vapours  and  the 
returning  condensed  liquid.  The  vapours  nest  pass 
through  a  bent  pipe  into  a  series  of  doubly  conical 
vessels,  each  provided  near  the  outlet  end  with  a 
Fcrubber  or  filter-box  charged  with  finely-divided 
material  to  help  the  separation  of  the  condensed 
liquid,  which  is  returned  to  the  bent  pipe  by  tubes 
provided  with  siphons  and  taps  to  enable  part  of 
the  liquid  to  be  withdrawn.  The  vapour  passes  from 
the  last  of  the  conical  vessels  to  an  ordinary  con- 
denser.—W.  H.  C. 

Air  filters;  Bag  cleaning  devices  for .    W.  F.  L. 

Beth,    Liibeck,    Germany.      Eng.    Pat.    132,513, 
9.9.19.     (Appl.  22,128/19.)     Int.  Conv.,  9.9.18. 

Tubular  filter  bags  used  for  filtering  air  are  cleaned 
by  repeatedly  slackening  and  tightening  them,  the 
bags  being  held  taut  during  the  filtering  period.  A 
device  consisting  of  levers  and  two  cams  effects 
this :  one  slowly  rotating  cam  determines  the 
periods  of  cleaning  and  stationary  filtering,  and  the 
other  cam,  rotating  faster,  provides  the  slackening 
and  tightening  effect. — B.  M.  V. 

Raising  liquids  by  direct  fluid  pressure.;  Apparatus 

for  .     J.  E.  L.  Ogden,  Liscard.     Eng.  Pat. 

135,900,  26.11.18.     (Appl.  19,416/18.) 
The  liquid  to  be  raised  flows  into  the  vessel,  2,  from 
a  tank  placed  at  a  higher  level,  passes  through  the 
pipe,  4,  lifts  the  valve,  8,  off  its  seat,  9,  and  fills 


the  vessel,  2,  driving  out  the  air  through  the  open- 
ing, 19,  into  the  rising  main,  12.  When  the  liquid 
rises  to  the  level  of  the  opening,  11,  in  the  chamber, 
5,  it  flows  through  and  traps  the  air  in  5,  and  at 
the  same  time  compresses  it  slightly.  This  causes 
the  dead  weight,  14,  fastened  at  the  upper  end  to 
the  diaphragm,  15,  which  closes  the  box,  6,  to  lift 


until  the  projection,  16,  comes  into  contact  with 
the  stud,  17.  The  air-inlet  valve,  7,  lifts  slightly 
and  compressed  air  enters  by  the  pipe,  13,  and 
the  pressure  beneath  the  weight  increases  until  it 
overcomes  the  resistance  of  the  lever  and  weight, 
18,  when  the  valve,  7,  opens  wide  and  allows  the 
compressed  air  to  enter  freely.  The  pressure  of 
the  air  forces  down  the  valve,  8,  on  to  its  seat  and 
drives  the  liquid  up  the  rising  main,  12.  The  air 
vent,  19,  is  provided  with  a  projection,  21,  against 
which  the  liquid  impinges,  and  this  helps  to  seal 
the  opening,  19,  until  all  the  liquid  is  forced  out 
of  the  vessel,  2;  when  this  has  taken  place  the  air 
escapes  up  the  rising  main,  the  pressure  in  the 
vessel  falls,  the  valve,  7,  closes  and  8  is  opened,  and 
the  operation  recommences. — W.  H.  C. 

Grinders;  Impact  .     W.  S.  and  G.  S.  Barron, 

Gloucester.  Eng.  Pat.  135,955,  6.12.18.  (Appl. 
20,253/18.) 
The  grinding  chamber  is  divided  into  two  compart- 
ments by  a  rotating  disc  which  carries  impact  studs 
on  both  sides.  The  material  is  fed  into  the  first 
compartment,  where  it  receives  a  preliminary 
grinding  and  then  passes  through  a  passage  to 
the  second  compartment  on  the  other  side  of  the 
disc  where  it  receives  a  final  grinding,  the  finely- 
ground  material  being  discharged  through  a  peri- 
pheral screen.  Any  particles  too  coarse  to  pass 
through  the  screen  are  returned  by  way  of  the  con- 
duit between  the  compartments  to  the  grinding 
portion  of  the  second  compartment,  and  are  not 
ground  against  the  screen,  so  that  the  life  of  the 
latter   is   prolonged. — AV.   H.   C. 

Filter-presses.    R.  W.  Webster,  London.    Eng.  Pat. 
135,976,  17.12.18.     (Appl.  21,057/18.) 

In  filter-presses  of  the  type  in  which  the  liquid  to 
be  filtered  passes  through  layers  of  filtering 
material,  supported  by  a  series  of  frames,  connected 
with  common  inlet  and  discharge  pipes,  one  or 
more  preliminary  filter  surfaces  are  provided 
through  which  the  liquid  is  passed  first  so  that  it 
may  receive  a  preliminary  filtration  before  it 
reaches  the  main  filter  surface.  At  first  the  liquid 
is  fed  through  the  preliminary  filters  to  the  main 
filter,  but  when  these  become  clogged  the  flow 
is  diverted  by  means  of  suitable  valves  directly 
to  the  main  surface.  In  this  way  the  frequency 
with  which  the  press  has  to  be  cleaned  is  lessened. 

— W.  H.  C. 

Liquids;  Apparatus  for  separating  solid  particles 

of  matter  from  .     W.  Acton,  Paisley.     Eng. 

Pat.  135,992,  30.12.18.  (Appl.  21,756/18.) 
An  endless  band  of  filter  cloth  is  arranged  to  pass 
round  a  drum,  which  has  its  surface  divided  by 
transverse  partitions  into  separate  suction  chambers 
each  connected  separately  to  the  hollow  shaft,  then 
over  a  breaking  roller  to  discharge  the  deposit, 
and  back  to  the  drum,  against  the  surface  of  which 
it  is  pressed  by  a  spring  guide  roller.  The  drum 
is  rotated,  partly  immersed,  in  a  tank  which  con- 
tains the  liquid  to  be  filtered,  and  the  hollow  shaft 
is  connected  to  a  vacuum  pump,  and  is  also  provided 
with  a  valve  by  which  the  suction  is  cut  off  from 
that  suction  chamber  the  surface  of  which  is  ex- 
posed whilst  the  cloth  is  passing  over  the  breaking 
roller.  (Reference  is  directed,  in  pursuance  of 
Sect.  7,  Sub-sect.  4,  of  the  Patents  and  Designs 
Act,  1907,  to  Eng.  Pats.  19,600  of  1890,  2257  of  1891, 
1591  of  1892,  9956  and  22,871  of  1898,  19,237  and 
22,852  of  1901,  10,071  of  1904  and  120,055;  this  J., 
1899,  120,  498;  1901,  1194;  1902,  243;  1919,  24  a.) 

— W.  H.  C. 

!    Gas  furnaces.    South  Metropolitan  Gas  Co.,  and  D. 

Chandler,  London.     Eng.   Pat.   136,356,   28.1.19. 

(Appl.  2097/19.) 
I   In  gas  furnaces  of  the  type   in  which  the  flame 
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passes  tangential!;  into  the  furnace,  part  of  the  air 

tor  .  ombustion  is  admitted  tanaentially  to  the  wall 
ni  the  rarnaee  at  about  the  point  where  the  flame 
would  otherwise  impinge,  with  the  result  that 
noise  and  local  overheating  aro  reduced. — B.  M.  V. 

Dehydrating  apparatus.    0.  Shorman,  Chicago,  HI. 
9    Pat.  1.321,073,  9.12. Hi.    Appl.  is. 6. 15. 

Tiik  materia]   to  ho  dried   is  supported  on  trays   in 

u  vertical  cylindrical  chamber,  and  air  is  supplied 

■  nt  nil   hollow  shaft   provided   with  discharge 

in  the  Form  of  arm-  which  rotate  in  proximity 

to  the  material. — B.  M.  V. 

Heating    drum.       H.    C.    .lanes.    Assignor    to    E.    I. 

du  Pont  de  Nemours  and  Co..  Wilmington,  Del. 
I    S.  Pat.  1,334,157,  9.12.19.    Appl.,  12.11.17. 

A  lioiuzoNTAL  rotary  cylinder  is  provided  with  an 
annular  jacket,  and  is  supported  by  coaxial  hori- 
zontal hollow  trunnions  projecting  outwards  and 
carried  by  bearings.  Fluid  is  supplied  to  the  in- 
terior of  the  cylinder  through  one  of  tho  trunnions 
xhausted  through  the  other.  The  annular 
jacket  is  connected  by  radial  pipes  at  each  end  with 
•  .mi  enlric  hollow  sleeves  surrounding  the  trunnions 
ami  supported  by  independent  bearings.  Fluid  is 
supplied  to  and  exhausted  from  the  jacket  through 
the  hollow  sleeves.—  W.  P.  F. 

Beactions  between  gases;  Apparatus  for  bringing 
about  and  emit  rolling .  C.  Conover,  Philadel- 
phia, Pa.  U.S.  Pat.  1,324,443,  9.12.19.  Appl., 
30.4.19. 

Thb  gases  pass  from  a  supply  chamber  to  a  number 
..i  reaction  chambers,  being  equally  distributed 
among  the  latter  by  suitably  restricted  passages. 
The  temperature  of  reaction  is  controlled  by  the 
circulation  and  boiling  of  a  liquid  in  jackets  sur- 
rounding the  reaction  chambers. — B.  M.  V. 

Centrifugal  extractor.  F.  M.  Watkins,  Cincinnati, 
Ohio.  U.S.  Pat.  1,325,064,  16.12.19.  Appl., 
9.8.16.     Renewed  26.10.17. 

Tiik  side  wall  of  the  centrifugal  basket  is  inclined 
upwards  and  outwards,  so  that  material  within 
the  basket  tends  to  be  discharged  outwards  over 
the  rim  during  rotation.  Means  are  provided  for 
preventing  such  discharge  of  solids  while  permitting 
discharge  of  liquid,  such  means  having  radial  parti- 
tions projecting  inwards  into  the  basket  and  rota- 
ting with  it.  The  solids  may  be  discharged  by  an 
axial  movement  of  the  restraining  means. — W.  F.  F. 

rrecipirarini;  matter  from  gases;  [Electrical]  pro- 
cess and   apparatus  for  .      W.    W.    Strong", 

Mechanicsburg,      Pa.        U.S.      Pat.      1,325,124, 
16.12.19.     Appl.,  23.10.18. 

The  apparatus  comprises  an  active  electrode  in  con- 
tact with  the  gas  and  having  a  relatively  great  sur- 
irvature,  with  a  passive  electrode  out  of  con- 
tact with  the  gas  and  having  a  comparatively  small 
surface  curvature. — B.  N. 

Electrical  treatment  of  gas;  Apparatus  for  . 

L.  Bradley,  East  Orange,  N.J.,  Assignor  to 
I:  earch  Corporation,  New  York.  U.S.  Pat. 
1,325.136,  16.12.19.  Appl.,  18.2.16. 
An  apparatus  for  the  electrical  treatment  of  gases 
is  provided  with  a  number  of  flues  of  polygonal 
cross-section  having  walls  forming  an  electrode, 
and  with  discharge  electrodes  extending  longi- 
tudinally through  the  flues. — B.  N. 

Measuring  (luanfities  of  different  materials  in  vary- 
ing  proportions;  Apparatus  for  .     T.  Lea, 

WuKerhampton.       Eng.    Pat.    1.35,888,    16.4.19. 
'Appl.  16,854/18.) 


Electro-osnuitiiiilhi  removing  water;  Apparatus 
for  -  Elektro-Osmose  A.-(i.  (Graf  Bchwerin 
See.),  Berlin.  Bug  I'., i.  1:15,820,  25.6.18.  (Appl. 
10,459/18.)     Int.  Coin.,  20.10.17. 

Sn  tier.  Pat.  311,663  of  1917;  this  J.,  1919,  544  a. 

Heat-ehanges;  Method  and  apparatus  for  inducing 

.      R.     Ymlleiimier,     New     Rochelle,     NY.. 

U.S.A.       Eng.     l*at.     136,195,    4.6.18.      (Appl. 
9215/18.) 

Sn  U.S.  Pat.  1,275,507  of  1918;  this. I.,  1919,  210  a. 

Gas  producing  [and  steam  generating']  plant.  Eng. 
Pat.  135,959.     See  J I  a. 

Electro-osmotic  apparatus.  Eng.  Pats.  135,815  and 
135,819.    See  XI. 

Dehydrating.    U.S.  Pat.  1,321,072.    Sec  XIXa. 

Mixing  materials.    U.S.  Pat.  1,324,774.    See  XX  I  L 
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Coal;    Extraction    of    under    pressure    with 

solvents  other  than  benzene.  P.  Fischer.  Gee. 
Abhandl.  zur  Kennt.  der  Kohle,  1919.  3,  246 — 
247.    Chem.  Zentr.,  1919,  90,  IV.,  632. 

The  oil  soluble  in  light  petroleum  spirit  which  was 
previously  obtained  by  extracting  coal  under  pres- 
sure with  benzene  may  also  be  obtained  by  extract- 
ing soft  coal  directly  with  petroleum  spirit  (b.  pt. 
60°— 100°  C.)  under  pressure  at  250°  C.  Tho  quan- 
tity of  the  yellowish-red,  viscous  product,  which 
apparently  contains  paraffin  scale,  amounts  to  1% 
of  the  coal.  Extraction  in  a  similar  manner  with 
ethyl  acetate  yields  2%  of  a  yellowish-red,  trans- 
lucent oily  resin.  Alcohol  extracts  a  thick  golden- 
yellow  oil,  also  some  sodium  chloride. — J.  F.  B. 

Coal;  Manufacture  of  a  dense,   semi-coke   by  the 

tow  -  temperature    carbonisation    of    .       F. 

Fischer.  Ges.  Abhandl.  zur  Kennt.  der  Kohle, 
1918,  3,  102—104.  Chem.  Zentr.,  1919,  90,  TV., 
633—634. 

In  rotating  apparatus  the  simple  insertion  of  a 
sufficiently  heavy  roller  when  using  powdered  coal 
brings  about  such  a  considerable  compacting  of  the 
semi-coke  that  it  may  be  utilised  as  a  smokeless 
fuel,  and  is  suitable  for  transportation.  The  re- 
covery of  low  temperature  tar  and  gases  is  not  inter- 
fered with  by  the  roller.  For  example,  from 
15  kilos,  of  gas  coal  there  were  obtained  11'3  kilos, 
of  compact  semi-coke,  apparent  sp.  gr.  0'68,  and 
1"5  kilos,  of  tar  oils.  The  arrangement  also  permits 
the  introduction  of  steam  or  the  application  of 
vacuum. — J.  F.  B. 

Gas    industry;    Befractory   problems   of    the   . 

W.  H.  Fulweiler  and  J.  H.  Taussig.    J.  Ind.  Eng; 

Chem.,  1919,  II,  1153—1157. 
Both  fireclay  and  silica  products  are  used  as  refrac- 
tory materials,  and  this  gives  rise  to  complex  pro- 
blems in  the  design  and  construction  of  the  retort 
benches,  on  account  of  the  difference  in  expansion. 
In  the  combustion  chamber,  retorts,  and  connecting 
blocks  exposed  to  1550°  C,  a  high-grade  silica- 
material  with  over  96%  of  silica  and  about  1'6%  of 
lime  is  used.  In  recuperators,  with  a  temperature 
range  of  850°— 1100°  C,  fireclay  material  contain- 
ing 55%  of  silica  is  used.  At  the  top  and  bottom 
of  the  retorts  fireclay  is  used  on  account  of  its  small 
coefficient  of  expansion  and  resistance  to  spalling. 
The  outer  walls  are  made  of  a  lower-grade  firebrick. 
The  whole  bench  should  be  insulated  with  kiesel- 
guhr.  In  water-gas  apparatus  the  effect  of  high 
temperatures,  abrasion,  slagging,  and  spalling  have. 
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to  be  considered.  In  the  generator  the  lining  is 
subjected  to  abrasion  by  the  fuel  particles  whirled 
about  by  the  blast,  and  by  the  pokers  and  other 
tools.  In  the  combustion  zone  the  lining  is  sub- 
jei  ted  to  high  temperature,  slagging  action  from 
the  fuel-ash,  some  abrasion  by  the  fuel,  and  more 
or  less  serious  abrasion  by  the  clinker.  In  the 
lower  portion  of  the  generator  the  lining  is  sub- 
jected to  the  action  of  steam,  hot  gases,  and  the 
tools  used  for  removing  the  clinker.  In  the  con- 
necting ducts  there  are  high  temperature,  erosion 
by  particles  of  fuel  and  slagging  action  of  the  ash. 
In  the  carburettor  the  chequer-bricks  and  crown 
are  subjected  to  high  temperature  and  sudden  cool- 
ing, causing  gpalling.  The  usual  lining  for 
generators  is  fireclay  brick ;  silica  and  magnesite 
bricks  are  not  successful  owing  to  the  changes  in 
temperature.  Chromite,  zirconia,  and  carborundum 
bricks  seem  good,  but  are  about  30  times  as  costly 
as  fireclay  bricks;  they  reduce  the  adhesion  of  slag 
to  the  lining,  and  therefore  the  amount  of  cleaning 
required.  For  chequer-work  flint-clay  bricks  are 
best.  The  cements  used  should  be  free  from  plastic 
clay  or  other  material  added  to  give  smooth  work- 
ing; they  should  be  of  ground  grog  with  a  minimum 
quantity  of  rather  more  fusible  material. — A.  B.  S. 

Carbonising  variations  effected  by  temperature 
changes  in  the  top  of  the  coking  chamber.  A.  H. 
Middleton.  Northern  Sect.,  Coke-Oven  Man- 
agers' Assoc,  Dec,  1919.  Gas  World,  1920,  72, 
Coking  Sect.,  13—17. 
An  investigation  into  the  cause  of  the  presence  of 
large  quantities  of  paraffin  hydrocarbons  in  the 
crude  benzol  from  a  set  of  coke-ovens  at  Langley 
Park  is  described.  In  the  rectified  products  8 — 9% 
of  paraffins  was  found  in  the  benzol,  2 — 4'5  '  in 
the  "pure"  toluene,  and  as  much  as  26%  in  the 
solvent  naphtha.  In  the  installation  there  is  an 
exceptionally  great  distance  between  the  top  of  the 
heating  flues  of  the  coke-ovens  and  the  crown  of 
the  oven  arch,  and  hence  only  comparatively  low 
temperatures  are  obtained  at  the  top  of  the  retort 
when  fully  charged.  The  paraffin  content  of  the 
crude  benzol  could  be  decreased  by  reducing  the 
coal  charge  so  as  not  to  fill  the  top  of  the  oven, 
or  by  fully  charging  with  fine  coal,  all  of  the  coal 
or  its  distillation  products  being  then  subjected  to 
a  high  temperature.  The  same  result  could  be 
obtained  by  fully  charging  with  large  coal,  and 
working  with  a  higher  gas  pressure  in  the  flue  and 
lengthening  the  flame.  Charging  the  ovens  with 
fine  coal  reduced  the  output  of  the  ovens,  but  gave 
an  improved  coke.  The  high  yield  of  paraffins 
corresponded  with  a  decreased  yield  of  benzol  and 
naphthalene,  but  an  increased  yield  of  ammonia. 
A  gas  of  excellent  quality  was  also  obtained. — W.  P. 

Ethylene  present  in  coke-oven  gas;  Fixation  of 

as  alcohol  and  its  derivatives.  E.  Burv.  Cleve- 
land Inst.  Eng.  Gas  J.,  1919,  148,  718^721. 
Peat  coke  has  been  used  successfully  at  the  Skinnin- 
grove  Ironworks  during  the  war  for  the  separation 
of  ethylene  and  other  gases  from  the  gaseous  pro- 
ducts of  carbonisation  processes  (this  J.,  1919, 
857  a).  Though  this  method  is  advantageous  in 
some  cases,  sulphuric  acid  (95%)  is  preferable  as  an 
absorbent  when  liquid  derivatives  of  ethylene  are 
to  be  prepared.  The  hot  gas  from  the  retorts  is 
cooled  and  purified  in  the  usual  manner,  and  then 
passed  through  a  drying  scrubber  in  which  80%  sul- 
phuric acid  is  circulated.  The  gas  is  then  heated 
to  60° — 80°  C,  the  hot  retort  gases  being  utilised 
for  this  purpose,  and  is  then  passed  into  the  ethyl- 
ene scrubbers,  which  contain  95%  sulphuric  acid 
also  maintained  at  60°— 80°  C.  The  acid  flows  in 
the  opposite  direction  to  the  gas,  the  acidity  being 
reduced  by  about  10%  on  leaving  the  scrubbers. 
The  alcohol  is  distilled  off  by  means  of  superheated 
steam,  or  acetic  acid  may  be  obtained  by  electro- 


lysis or  by  the  use  of  ozonised  air.  Any  sulphur 
dioxide  formed  by  the  reduction  of  the  sulphuric 
acid  is  recovered  by  interaction  with  hydrogen  sul- 
phide in  the  crude  coke-oven  gas.  A  plant  dealing 
with  5800  tons  of  coal  per  week  should  yield  9280 
galls,  of  absolute  alcohol,  taking  a  50%  conversion 
of  ethylene  to  alcohol  as  actually  obtained.  The 
reduction  in  calorific  value  of  the  extracted  gas  is 
small.— W.  P. 

Carbon,     hydrogen,     and     methane;     Equilibrium 

between .     H.  F.  Coward  and  S.  P.  Wilson. 

Chem.  Soc  Trans.,  1919,  115,  1380—1387. 

The  proportion  of  methane  in  equilibrium  with 
carbon  and  hydrogen  diminishes  with  increasing 
temperature,  and  hence  when  equilibrium  is  once 
established  in  the  zone  of  reaction  the  cooling  of 
the  gaseous  mixture  on  its  removal  from  the  carbon 
is  not  accompanied  by  an  alteration  in  composition. 
The  series  of  experiments  described  were  carried 
out  in  the  same  manner  as  those  of  Bone  and 
Coward  (this  J.,  1908,  1143;  1910,  744)  except  that 
the  gaseous  products  of  reaction  were  passed  back- 
wards and  forwards  over  the  carbon  used  until 
analysis  showed  the  attainment  of  constancy  of 
composition.  The  percentage  compositions  of  the 
equilibrium  mixtures  of  methane  and  hydrogen  in 
( (intact  with  amorphous  carbon  at  atmospheric- 
pressure  were  found  to  be:  at  1100°  C,  CH4  0'6, 
H2  99-4%;  at  1000°  C,  CH,  IT,  H,  98-9%;  at 
85*0°  C,  CH,  2'5,  H,  97"5%.  The  attainment  of 
equilibrium  was  found  to  be  extremely  slow  with 
highly-purified  charcoal  (ash  0'06  \  )  at  temperatures 
below  1100°  C. ;  a  series  of  experiments  was  there- 
fore carried  out  using  a  mixture  of  equal  weights 
of  the  charcoal  and  nickel  oxide.  Experiments  at 
650°  C.  indicated  that  equilibrium  could  not  be 
attained  within  any  reasonable  period  of  time. 
Carbon  monoxide  was  found  to  be  present  in  the 
equilibrium  gas  mixtures ;  its  formation  was  due 
partly  to  a  slight  oxidising  action  by  the  glaze  of 
the  heated  tube,  but  mainly  to  a  side  reaction 
between  carbon  and  water  vapour. — W.  P. 

Flame:   Propagation    of  in   complex   gaseous 

mixtures.  Part  I.  Limit  mixtures  and  the  uni- 
form movement  of  flame  in  such  mixtures.  W. 
Pavman.  Chem.  Soc.  Trans.,  1919,  115,  1436— 
1445. 
From  a  consideration  of  the  heat  balance  existing 
during  the  propagation  of  flame  in  limit  mixtures  a 
"  limits  generalisation  "  is  advanced,  from  which 
simple  formula?  are  deduced  which  enable  the  limits 
of  inflammability  of  complex  gaseous  mixtures  to 
be  calculated  from  the  known  values  for  its  simple 
constituents.  The  generalisation  states  that  all 
mixtures,  in  any  proportions,  of  limit  mixtures  of 
the  same  kind  are  themselves  limit  mixtures,  the 
limiting  percentage  being  that  of  the  mixed  inflam- 
mable gas.  The  expression  deduced  from  this  for 
air  mixtures  is  the  same  as  the  empirical  formula 
advanced  by  Le  Chatelier,  which  has  been  experi- 
mentally verified  (this  J.,  1919,  126  a).  Where  the 
combustible  gas  remains  the  same  and  the  atmos- 
phere of  oxygen  and  nitrogen  varies  in  composition, 
the  percentage  of  combustible  gas  will  be  directly 
proportional  to  the  oxygen  present  in  the  different 
limit  mixtures.  This  is  shown  to  be  true  over  a 
wide  range  of  upper  and  lower  limits  of  inflam- 
mability of  methane  in  different  atmospheres,  a 
slight  deviation  being  noted  in  mixtures  containing 
a  large  excess  of  nitrogen.  The  experiments 
described  in  this  and  the  following  papers  were 
carried  out  in  a  glass  tube  2'5  cm.  in  diameter.  The 
limits  of  inflammability  of  methane  in  pure  oxygen 
were  found  to  be  5"7%  and  59'2%.  Carbon  was 
deposited  by  the  flames  in  all  upper  limit  mixtures 
containing  more  than  38%  CH4.  The  speed  of  the 
uniform    movement    of    flame    was    approximately 
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aonatant  in  all  tho  hunt  mixtures,  and  was  the 
■ante  as  the  limiting  speed  in  limit  mixtnrea  of  air 
with  the  paraffin  hydrocarbons,  namely.  90  cm    per 

o  the  tab*  naed.  The  limits  of  inflammability 
nt  the  paraffin  hydrooarbons  in  air  were:   methane 

and  13*3  .  ethane  :':'  ami  lien  .  propane 
:'  I     and  7  :f    ,  butane  1".'     and  6*6    .  and  pentane 

ind  5*4  Convection  currents  hare  a  marked 
affect  upon  the  limits,  and  must  be  taken  into 
aeeount  in  any  attempt  to  oalculate  the  limits  of 
inflammability  of  a  gas  from  its  thermal  constants. 

— W.  P. 

Flume;  Propagation    of  ■  m    complex   gaseous 

mixtures.     Pari  II.     The  uniform  movement  of 
fliime  in  mixture j  of  air  with  tht  paraffin  kydro- 
\\     Payman.    Chem.  Soc.  Trans.,  I'*l!', 
115,  1446     1453.    (See  preceding  abstract.) 

simi:  the  spaed  of  tho  uniform  movement  of  Same 
is  approximately  the  same  in  all  limit  mixtnrea  in 
a  given  tube,  then  all  mixtures  of  gas  mixtures 
baring  this  limiting  speed  will  slum  the-  same  speed 
of  propagation  of  flame.  This  is  shown  to  apply 
to  other  -p  eds  besides  those  in  limit  mixtnrea.  A 
■  I  generalisation,"  namely,  that  all  combina- 
tions hi  mixtures  in  which  the  Bpeed  of  the  uniform 

movement  is  the  same  will  propagate  flame  at  the 
same  spaed,  is  shown  to  hold  accurately  for  differ- 
ent mixtures  of  air  with  methane  and  pentane 
respectively.  The  generalisation  affords  a  means 
ni  calculating  the  speed  of  the  uniform  movement 

in  any  complex   inflammable  gas  mixture,  provided 

the  maximum  speed  of  flame   is  the  same  for  each 

combustible    gas.      Where    they    are    not    the    same 

ihulatiun    is    limited    by    the    maximum    speed 

of  flame  which  is  lowest.  In  this  case  the  maximum- 
speed  mixture  (with  air  mixtures)  can  be  calculated 
by  the  method  given  in  an  earlier  paper  (this  J., 

1919,   196  »),  and  its  speed  by  means  of  the  following 

.  \pr.ss|,,n  :  — 

q        ilS  *'S  cS  

a +b +c+ 

where  S  is  the  speed  required,  ».  '..  <■ are  the 

amounts    present    oi    eaeh    liiaxiiuum-speed    mixture 

with  air  as  calculated,   Su,  S,, .  S.. are  the 

speeds  of  flame  in  those  mixtures  respectively.  The 
maximum  speed  of  rlame  for  mixtures  of  any  com- 
plex combustible  gas  with  air  can  also  be  found  by 
a  simple  graphical  method.  The  curves  obtained  by 
such  calculations  are  shown  to  agree  closely  with 
those  obtained  from  experimental  determinations 
ul  the  sp,-,(ls  m  mixtures  of  pentane  and  methane 
and  of  pentane  and  hydrogen.  The  speeds  of  the 
uniform  movement  of  flame  in  a  25  em.  tube  were 
determined  tor  each  of  the  paraffin  hydrocarbons  in 
admixture  with  air.  With  the  exception  of 
methane,  for  which  the  maximum  speed  of  flame 
was  67  i  in.  per  sec.,  the  maximum  speeds  of  flame 
in  air  mixtures  of  these  gases  were  approximately 
the  same,  namely,  about  82  cm.  per  sec.  In  each 
instance  the  mixture  having  the  maximum  speed  of 
contains  more  combustible  gas  than  is  re- 
quired  for  complete  combustion. — W.  I*. 

Fltintr;   Propagation   of  in  complex   ijaseous 

mixtures.     Port  ///.     The  uniform  movement  of 

flame     in     mixtures     of     air     with      nurtures     of 

met  Kan*,  hydrogen,  and   carbon    monoxide,  and 
with  industrial  inflammable  gates.    W.  Payman. 

.  So..  Trans.,  1919,  n5,  1454—1462.  (See 
pre. .  ding  abstracts.) 
The  application  of  tho  speed  generalisation  to  the 
call  ulation  of  the  speeds  of  the  uniform  movement 
of  flame  in  industrial  gas  mixtures  is  complicated 
by  the  fact  that  with  carbon  monoxide,  which  is 
usually  present  in  Buch  mixtures,  the  Bpeed  of  flame 
i-  dependent  on  the  amount  ol  water  vapour  pre- 
sent.    Hydrogi  n.  and  any  gas  into  the  composition 


ol  which  hydrogen  enters,  acts  towards  mixtures 
oi   i  a  i  I  ii  hi  in.  ii  u  ix  id.  •  and  air  in  a  manner  com  parable 

with  that  ol  water  vapour.  Such  gases  are 
generally  present  in  industrial  gas  mixtures  in 
sufficient  quantity  to  render  the  presence  ol  water 
vapour    negligible,      for    the   calculation    of    the 

speeds  ol    Ha in  thes,.  mixtures  the  "effective 

speeds"  oi  carbon  monoxide-air  mixtures  can  bo 
calculated  i  hum  the  speeds  of  the  flames  in  mixtures 
ol    carbon    monoxide,    hydrogen,    and    air,    and 

although  the  effective  max im   s| .1   of    carl 

monoxide-air  mixt  urea  1 126  cm.  per  see.)  was  about 
double  the  speed  found  in  one  series  oi  determina- 
tions (60  cm.  per  sec.  at  12  ('.  and  750  mm., 
mixture  saturated  with  water  vapour),  the  values 

so  obtained  gave  g I    results  when   used  for   the 

calculation  ol  the  speeds  ol  complex  mixtures.    The 

methods  ot  calculation  are  applied  to  simple  mix- 
tures ol  methane,  hydrogen,  and  carbon  monoxide 

taken  two  or  lime  at  a  time  in  admixture  with  air. 
A  straight  coal  gas  and  a  producer  gas  were  also 
examined,  the  maximum  speeds  ol  flame  in  then- 
mixtures  with  air  being  154  cm.  per  sec.  (17'9 
coal  gas)  and  7'2'2  cm.  per  see  (  hill  producer  gas) 
respectively.  The  speed  of  flame  in  mixtures  of 
air  with  gas,  such  as  producer  gas,  containing  a 
large  proportion  of  nitrogen  can  be  calculated  on 
the  assumption  that  the  cooling  or  retarding  effed 
on  the  flame  of  excess  of  air  or  of  nitrogen  will  be 
the  same,  since  their  specific  heats  are  the  same. 
This  assumption  is  not  quite  correct,  since  the 
presence  of  reactive  gas  slightly  opposes  the  retard- 
ing effect  ol  air.  The  presence  of  a  large  pro- 
portion of  nitrogen  in  the  combustible  gas  has  the 
effect  of  diminishing  the  "displacement"  of  the 
maximum-speed  mixture  from  the  mixture  contain- 
ing combining  proportions  of  combustible  gas  and 
oxygen. — W.  P. 

Ether-alcohol-air  and  acetone-alcohol-air  mixtures; 

Ignition  of  in  conflict  with  heated  surfaces. 

A.  G.  White  and  T.  W.  Price.   Chem.  Soc.  Trans., 
1919,  115,  1462—1505. 

The  "sub-ignition  temperatures"  of  various  mix- 
tures of  air  with  ether,  alcohol,  and  acetone  have 
been  determined,  and  also  the  limits  of  inflam- 
mability of  these  mixtures.  The  effect  of  adding 
small  amounts  of  glyceryl  trinitrate  (nitroglycerin) 
and  the  peroxides  of  ether  to  these  mixtures  has 
also  been  examined,  these  being  possibly  present  in 
the  vapours  from  cordite  stoves.  The  mixtures  were 
allowed  to  flow  rapidly  into  an  evacuated  tube 
heated  to  a  known  temperature  in  an  electric 
furnace,  the  lowest  temperature  at  which  in- 
flammation occurred  being  called  the  "sub-ignition 
temperature."  It  was  found  necessary  to  us,-  a  fairly 
long  tube  with  the  sealed  end  projecting  well  out 
.I  the  furnace  to  prevent  what  the  authors  term 
"  shock  ignition,"  by  means  of  which  ether-air  and 
carbon  bisulphide-air  mixtures  could  be  ignited  at 
ordinary  temperatures.  Shock  ignition  took  place 
when  the  pressure  was  suddenly  and  rapidly 
equalised  in  the  apparatus.  The  igition  of  dilute 
ether-air  mixtures  usually  resulted  in  the  luminous, 

incomplete  combustion  oi  the  ether  (Perkin,  Chem. 

Soc.  Trans.,  1882)  with  tho  formation  of  what  has 
been  termed  a  "cool  flame."  Tubes  of  different 
diameters  were  used  n  itb  different  leading-in  tubes 

to  bring  about  different  periods  of  equalisation  of 
pressure.      The    sub-ignition    temperatures    may    be 

taken  as:  ether  187°  C,  alcohol  and  acetone  about 
.")00°  C.  The  sub-ignition  temperatures  were  lowered 
with  decrease  of  pressure,   and   were  lower  if  ethyl 

hydrogen  peroxide  were  present.  They  were  not 
affected  by  the  presence  of  diethyl  peroxide  or 
y]  trinitrate.  The-  limits  of  inflammability 
were  determined  in  glass  tubes  2'5  and  5  cm.  in 
diaiii.  and  in  iron  tubes  5  and  15  cm.  in  diam.  Tho 
extreme  limits  found  were:  ether  1*78%  and  23*30%, 
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•alcohol  4'16%  and  18"95%  (upper  limit  at  60°  C), 
and  acetone  2'88  %  and  12' 40  %  .  The  limits  of  in- 
flammability of  mixtures  could  be  calculated  by 
the  Le  Chatelier  formula  (this  J.,  1919,  126a) 
for  downward  propagation  of  flame,  but  deviations 
were  noted  for  upward  and  horizontal  propagation. 
The  flame  travelled  steadily  only  in  the  case  of 
downward  propagation,  being  often  jerked  out  in 
the  other  cases,  giving  less  trustworthy  results. 
Increase  of  temperature  and  pressure  both  widened 
the  limits.  Mixtures  were  made  up  by  a  weighing 
method,  but  were  not  analysed  before  sparking. 

— W.  P. 

(jfas  producers;  Calorific  value  of  the  gas  formed  in 

the  recovery  of  low  temperature  tar  in  .     F. 

Fischer.  Ores.  Abhandl.  zur  Kennt.  der  Kohle, 
1918,  3,  105—108.  Chem.  Zentr.,  1919,  90,  IV., 
>632— 633. 
When  coal  yielding  30%  of  volatile  constituents  was  . 
heated  in  a  tubular  retort  at  500°  C.  before  being 
discharged  into  the  main  shaft  of  the  gas  producer 
there  were  obtained,  per  kilo,  of  coal,  100  grms.  of 
tar,  50  litres  of  distillation  gases  having  a  heating 
value  of  over  8000  cals.  per  cub.  m.,  and  3'5  cub. 
m.  of  producer  gas  of  1200  cals.  per  cub.  m.  In 
working  such  a  producer,  however,  in  order  to 
obtain  as  high  a  yield  of  tar  as  possible,  a  consider- 
able quantity  of  the  producer  gas  must  be  drawn 
through  the  retort,  and  the  yield  will  then  amount 
to  about  500  litres  of  distillation  gases  of  1800  cals. 
per  cub.  m.,  together  with  3050  litres  of  producer 
gas  of  1200  cals.  per  cub.  m.  It  is  far  more  difficult 
to  wash  out  all  the  tar  oils  from  such  a  diluted  dis- 
tillation gas,  and  a  cooling  down  of  the  producer 
gas  proper  on  addition  of  the  washed  distillation  gas 
cannot  be  avoided.  The  recovery  of  the  light  con- 
stituents of  the  low  temperature  tar  is  therefore 
very  difficult  in  the  ordinarv  Mond  producer  plant. 

—J.  F.  B. 

Purifier   instllations;  Some  mechanical  aspects   of 

[qas~\ .    F.  R.  Parsons.    Gas  World,  1920,  72, 

25—26. 

The  present-day  tendency  in  gas  purifier  construc- 
tion is  towards  the  provision  of  a  larger  superficial 
area  of  purifying  surface  per  thousand  cubic  feet 
of  gas  treated.  The  older  type  of  construction  was 
characterised  by  the  requisite  strength  and  rigidity 
being  accompanied  by  a  sufficiency  of  elasticity. 
The  modern  type  of  purifier-box  is  characterised  by 
complete  absence  of  flexibility.  The  prevailing 
practice  of  revivification  in  situ  is  accompanied  by 
the  production  of  high  temperatures  within  the 
purifying  material.  Serious  damage  may  result 
therefrom  owing  to  expansion  of  the  purifying 
material.  This  in  general  expands  in  lateral  direc- 
tions only,  and  causes  bulging  of  the  sides  or 
division  plate  of  the  purifier.  To  avoid  this  it  is 
suggested  that  one  or  more  V-shaped  furrows  should 
be  formed  in  the  layer  of  oxide,  to  reach  across 
the  full  width  or  length  of  the  box.  The  oxide  is 
furrowed  on  all  four  sides  of  the  box,  and  such 
furrows  afford  space  for  expansion  of  the  oxide. 

—J.  S.  G.  T. 

[Spent]  oxide;  Revivification  of in  situ.    O.  B. 

Evans.     American  Gas  Assoc.     Gas  J.,  1919,  148, 
726. 

In  common  gas-works  practice  0'75 — 2%  of  air  is 
mixed  with  coal  gas,  containing  100  grains  of 
hydrogen  sulphide  per  100  cub.  ft.,  at  the  inlet 
of  the  purifiers  for  the  purpose  of  continuous  revivi- 
fication of  the  oxide.  In  the  intermittent  method 
the  fouled  box  is  put  out  of  service  and  a  large 
volume  of  air  blown  through  the  oxide  mass.  This 
method  has  been  abandoned  by  some  works  on 
account  of  the  tendency  to  cause  fire,  but  its  use 
is   becoming   more   general,   and   it   is  in   common 


practice  on  the  Pacific  coast.  The  method  is  most 
satisfactory,  with  ample  purification  capacity  and 
frequent  revivification.  To  decrease  the  danger  of 
firing,  shallow  beds  are  advised.  The  admixture  of 
inert  gas  is  helpful  and  more  useful  than  steam. 
Cooling  the  gas  is  also  advised,  with  the  removal 
of  as  much  as  possible  of  the  tar  fog.  Local 
heating  may  be  prevented  by  drawing  air  through 
the  oxide  under  slight  suction  instead  of  blowing 
air  through.  Using  this  method  of  working  the 
process  has  been  in  use  in  California  for  28  years 
without  a  fire  or  a  case  of  overheating. — W.  P. 

Petroleum  spirit,    ether,   etc.;   Elimination  of  the 

danger  of  ignition  of   electrically-charged  . 

D.   Holde.       Ber.   deut.   Pharm.   Ges.,   1919,   29, 
569—574. 

In  further  experiments  with  Dolezalek's  apparatus 
(this  J.,  1914,  1147)  it  was  found  that  when  the 
Leyden  jar,  containing  the  electroscope  and  con- 
nected to  the  vessel  into  which  the  petroleum  spirit 
etc.  had  been  forced  under  pressure,  was  electric- 
ally charged  by  means  of  a  rubbed  ebonite  rod  the 
charge  was  retained  for  a  considerable  time  even 
after  the  vessel  containing  the  petroleum  spirit  had 
been  earthed.  Hence  it  would  seem  that  in  the 
experiments  previously  described  (this  J.,  1915, 
649)  the  electroscope  attachment  immersed  in  the 
petroleum  spirit  had  not  conveyed  any  appreciable 
charge  during  the  introduction  of  the  liquid  into 
the  vessel;  It  was  also  found  that  when  the 
insulating  property  of  the  petroleum  spirit  was 
particularly  good  the  negative  charge  taken  up  by 
the  connection  between  the  electroscope  and  the 
petroleum  spirit  vessel  could  remain  there  when  the 
vessel  was  earthed,  the  petroleum  spirit  thus  play- 
ing the  part  of  the  glass  in  the  Leyden  jar.  The 
conclusions  formerly  drawn  with  regard  to  the  dis- 
sipation of  electrical  charges  were  therefore  sub- 
stantially confirmed.  Other  experiments  indicated 
that  the  electrical  charges  taken  up  by  the  petro- 
leum spirit  vessel  were  essentially  due  to  the 
friction  of  the  liquid  upon  the  walls  of  the  tubes 
which  conveyed  it.  No  electrical  charges  were  taken 
up  when  the  petroleum  spirit  was  introduced  under 
a  pressure  of  5 — 6  atm.,  with  the  atmospheric 
moisture  at  75  to  95%,  whilst  at  57  down  to  30% 
of  moisture  charges  were  invariably  received. 
Variations  in  the  atmospheric  temperature  (13°  to 
31°  C.)  had  no  appreciable  influence  upon  the 
strength  of  the  charge  received  or  the  insulating 
capacity  of  the  petroleum  spirit.  Not  only  the 
petroleum  spirit  tank,  but  also  all  metal  parts  in 
contact  with  it  ought  to  be  earthed  as  a'  safeguard 
against  the  danger  of  sparks.  In  the  case  of 
technically  pure  ether  and  benzene  the  conditions 
in  the  electrically-charged  condition  differ  some- 
what from  those  observed  in  the  case  of  petroleum 
spirit,  for  these  substances  can  give  up  high  charges 
to  the  walls  of  the  vessels  and  tubes  merely  in  con- 
sequence of  their  own  electrical  conductivity 
(j-  =  10"9  to  lO-2).— C.  A.  M. 

Mineral  oils;  Freezing  point  of  .     E.  Lantos. 

Chem.-Zeit.,  1919,  43,  853. 

Mineral  oils  containing  paraffin  wax  in  solution  do 
not  answer  to  the  ordinary  cryoscopic  rules.  In 
the  oil  industry  the  real  freezing  point  of  oils  is 
not  determined,  but  the  so-called  "  setting  point," 
i.e.,  the  temperature  at  which  an  oil  placed  in  a 
tube,  which  is  chilled  in  a  freezing  mixture  of  snow 
and  sodium  hydroxide  solution  and  then  turned 
mouth  downwards,  does  not  alter  its  meniscus  for 
30  sees.  As  a  rule  the  smaller  the  viscosity  of  an 
oil  the  lower  is  its  setting  point.  On  refining  two 
Rumanian  oils,  however,  it  was  found  that  although 
the  viscosity  was  reduced  the  setting  point  was 
raised,  e.g.,  from  -20°  C.  to  -155  C.  Oils  of 
Galician  origin  (e.g.,  those  from  Limanowa)  which 
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contain    paraffin    wax    show    high    setting    points. 

i  mple,  ii  refined  oil,  ricn  in  paraffin   wax, 

mtli    viscosity    3*39,    showed    ■    letting    point   of 

in   C     On  extraction  of  the  wax  the  viscosity  was 

.,1  :,,  i  B5j  whilst  the  letting  point  was  then 

i       i :  ,       results  point  la  the  conclusion  tliut 

nous  in  which  the  solvent   and  dissolved  sub- 

nee  are  homologous  ilo  not  obey  tlio  oiyoscopia 

0    A    M. 

fullers'  earth   [for  t  mil  mint  of  minimi  oils];  Pre- 
paration   1'f   .     W.    C.    Phalen.     Cheni.    and 

Met.  Bng.,  1919,  21,  M)9. 
Tut:   bleaching  action   of  fullers'   earth   on    mineral 
ofll  i~  indi  pendent  of  its  chemical  composition,  and 
depends  on  il  i   selective  absorption.     The 

follorting  inters  are  important:  The  longer  the 
,nin  ol  earth  the  lie  tier  the  bleaching  effect:  the 
OOaraer  the  earth  the  more  rapid  the  flow  and  the 
poorer  the  bleaching  effect  ;  tho  higher  the  tem- 
perature the  faster  the  How  and  the  poorer  the 
bleaching  effect.  Filtration  should,  therefore,  take 
place  at  the  lowest  temperature  compatible  with 
the  fluidity  of  the  oil.  Tho  first  burning  of  the 
earth   should   take   place   at  about  600°— 700°   P. 

(315° — 370°  C.);  this  merely  removes  water  and 
organic  matter.  There  should  lie  no  fusion.  After 
U96  the  earth  mav  be  revivified  by  further  burning 
at  1050°— 1100°  F.  (565°— 590°  C.) ;  with  Florida 
•h  the  optimum  temperature  is  1100°— 1200°  F. 
(590° — 650°  C).  Very  serious  loss  in  efficiency 
reanlta  from  over-burning. — A.  E.  D. 

Oil  and  gas  storage  tanks.     Gardner.     See  I. 

'•on  monoxide.     Lamb  and  Larson.     See  XIXb. 

analysis.     Jones  and  .N'eumeister.     See  XXIII. 
Interferometer.      Edwards.      See  XXIII. 
1'ijcomere, .     Baume  and  Vigneron.     See  XXIII. 

Patents. 

Fuel:    Manufacture    of    a    solid    .      E.    K. 

Kohlischek,  Vienna,     tier.  Pat.  313,469,  30.6.18. 

Kisiiur.s  from  petroleum  refineries  consisting  of 
silicates  containing  paraffin  wax  are  melted  and 
filtered;  mineral  wax  or  beeswax  is  added,  and  the 
product  i^  mixed  with  powdered  wood  charcoal, 
together  with  an  oxygen  carrier,  such  as  man- 
ganese dioxide,  barium  peroxide,  or  potassium 
chlorate.  The  mass  is  continuously  stirred,  poured 
into  moulds  at  about  50°  C,  and  allowed  to  cool. 
The  fuel  is  easily  ignited  and  burns  slowly. 

—J.  F.  B. 

I       '.     li'i'iuatus   for   feeding    and    burning   . 

K.    (      It.    .Marks,    London.      From    Combustion 
nomy  Corporation,  Chicago,  111.,  U.S.A.   Eng. 
Pat.  136,121,  21.7.19.    (Appl.  18,128/19.) 

Powdkred  coal  is  Ted  by  a  horizontal  screw  con- 
veyor into  a  vertical  conduit,  through  which  a 
-tream  of  air  passes  upwards.  At  the  point  of  de- 
livery into  the  air  conduit  the  coal  is  fed  between 
two  ribbed  plates,  one  of  which  is  stationary  and 
surrounds  the  delivery  orifice,  and  the  other  is 
attached  to  the  rotating  conveyor  spindle  at  an 
adjustable  distance  from  the  first  plate.  The  coal 
is  thereb]  disintegrated  and  its  delivery  rendered 
more  uniform.  The  velocity  of  the  mixed  fuel  and 
air  remains  high  until  it  reaches  the  burner,  tho 
cross-section  of  the  conduit  being  less  than  tho 
opening  of  the  burner.  A  flared  connection  is  in- 
terposed between  the  conduit  and  the  burner.  The 
powdered  coal  conveyor  and  the  blower  for  pro- 
ducing tin-  air  blast  are  both  driven  by  the  same 
motor,  the  former  through  a  variable  speed  gear, 
so  that  the'  proportion  of  coal  to  air  may  be  varied. 
The  volume  of  air  may  I*'  varied  independently  by 


a  valve  in  the  delivers  conduit  from  the  blower,  and 

an  indicator  may  be  combined  with  the  valve, 
graduated  >n  accordance  with  pre-determined  re- 
quirements of  air  blast  for  different  rates  of  foal 
reed.  The  oonduit  adjacent  to  the  burner  is  pro- 
vided  with  two  annular  Bets  of  stationary  inclined 
deflecting  blades  to  ensure  complete  mixing.  The 
burner  opening  may  lie  varied  by  a  pair  of  hinged 
vanes,  one  on  either  side  of  the  opening.  The  vanes 
are  mounted  on  hollow  trunnions,  and  water  is  cir- 
culated through  them  to  prevent  injury  by  over- 
heating.    \V.  P.  F. 

Fuel;   Combustion  of  .     C.    Dellwik,    Chorley 

Ltd.,    London.        Eng.     Pat.     136,212,    9.11.1*. 
(Appl.  18,392/18.) 

Wood,  Herts,  and  Tcchno-Chomical  Laboratories, 
Powdered  fuel  is  introduced  by  means  of  a  jet  of 
a  small  quantity  of  cold  air  or  steam,  gas,  or 
vapour  into  a  further  volume  of  air  which  has  been 
preheated  by  tho  waste  heat  of  combustion  to  a 
point  above  the  ignition  temperature  of  the  fuel. 
The  quantity  of  air  is  regulated  so  that  the  fuel  is 
burned  mainly  to  carbon  monoxide  to  produce  a 
reducing  atmosphere.  The  use  of  preheated  air 
•insures  that  a  much  larger  quantity  ol  heat  is  avail- 
able from  a  given  weight  of  fuel,  for  maintaining  a 
reducing  atmosphere  at  a  given  temperature.  The 
hot  gases  are  afterwards  passed  through  re- 
generators alternately  with  tho  air  for  combustion, 
so  that  the  latter  is  heated  only  by  the  sensible 
heat  of  the  combustion  products  without  further 
combustion  of  tho  carbon  monoxide. — W.  F.  F. 

Pitch;  Combustion  of .  Ronntree  and  Co.,  Ltd., 

and  F.  G.  Fryer,  York.  Eng.  Pat.  135,886, 
28.9.18.  (Appl.  15,809/18.) 
Pitch  is  powdered,  mixed  with  air  in  regulated 
amount,  and  burnt.  Since  pitch  usually  contains 
only  about  0'5%  of  ash,  the  flame  may  be  used  for 
heating,  by  direct  contact,  materials  in  which  it  is 
desirable  to  avoid  contamination  by  ash. — W.  F.  F. 

Vertical  gas  retort  settings.  F.  Cummins,  Man- 
chester. Eng.  Pat.  136,398,  28.2.19.  (Appl. 
5002/19.) 
In  order  to  dispense  with  the  vertical  waste  gas 
flues  at  the  back  of  retorts  of  the  (J lover- West 
type,  holes  are  provided  in  the  floors  of  all  the  com- 
bustion chambers  and  circulating  chambers  at  the 
rear  ends  of  tho  chambers.  The  waste  gases  from 
each  combustion  chamber  travel  upward  through 
tho  rear  ends  of  the  combustion  chambers  and  into 
the  circulating  chambers,  gas  outlets  from  hero  to 
the  chimney  being  controlled  by  dampers.  The 
number  of  dampers  required  is  much  less  than  in 
the  usual  type  of  setting. — W.  P. 

Gas  producing  [and  steam  generating']  plant.     \V. 

Climie,  Ayr,  and  W.  Lees,  Glasgow.     Eng.  Pat. 

135,959,  9.12.18.  (Appl.  20,392/18.) 
In  a  complete  gas  producing  and  steam  generating 
plant  the  gas  producer  is  contained  within  a  steam 
generator  designed  and  of  sufficient  strength  to 
generate  steam  at  a  pressure  capable  of  performing 
all  the  work  desired.  The  generator  supplies  steam 
to  a  steam  engine,  which  is  used  for  operating  the 
fuel  elevator,  the  air  blow,  the  fuel  rake,  and  the 
purifier  pump.  The  steam  pipe  from  tho  generator 
is  provided  with  a  by-pass  and  a  surplus  valve,  tho 
steam  generated  in  excess  of  that  taken  up  by  the 
engine  being  led  away  and  utilised  as  desired. 

Gas;  Production  of  [mixed]  .     S.  N.  Welling- 
ton, London.     Eng.  Pat.  136,186,  30.7.17.   (Appl. 
10,972/17.) 
A  mixed  gas  for  industrial  purposes  consists  of  an 
admixture  of  a  rich  gas  obtained  by  the  destructive 
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distillation  of  coal  at  a  comparatively  low  tem- 
perature (400°— 620°  C),  with  producer  gas  having 
an  approximate  calorific  value  of  125 — 150  B.Th.U. 
per  cub.  ft.  The  gases  are  mixed  in  the  proportions 
necessary  to  give  a  power  gas  of  a  calorific  value  of 
300  B.Th.U.  per  cub.  ft.— W.  P. 

Gaseous  fuels;  Apparatus  for  use  in  mixing  . 

S.  N.  Wellington,  London.     Eng.  Pat.  136,200, 

30.7.17.  (Appl.  13,737/18.) 
In  order  to  maintain  the  calorific  value  of  a  mixed 
gas  (see  preceding  abstract)  approximately  con- 
stant, use  is  made  of  a  calorimeter,  which  auto- 
matically varies  the  proportion  of  one  of  the  gases 
admitted  to  the  mixing  chamber.  This  calorimeter 
consists  of  two  tanks  containing  liquid,  within 
which  fioats  are  immersed  suspended  from  opposite 
ends  of  a  beam.  Beneath  one  tank  a  supply  of  the 
mixed  gas  is  drawn  off  and  burned.  The  expansion 
of  the  liquid  raises  the  surface  of  the  liquid  and  the 
float  in  this  tank.  The  beam  is  provided  with  a 
contact  arm  operating  between  two  contacts  corre- 
sponding, for  example,  to  the  values  310  B.Th.U. 
and  290  B.Th.U.  These  electrically  control  a  water 
cock,  which  admits  or  releases  water  from  the 
water-loaded  governor  controlling  the  admission  of 
the  low  temperature  gas  into  the  mixing  chamber. 

— W.  P. 

Producer  yas  plant.     A.  H.  Lymn,  London.     Eng. 

Pat.  136,189,  2.3.18.  (Appl.  3715/18.) 
A  cylindrical  vessel  is  divided  by  a  partition  into 
two  superposed  compartments,  each  provided  with 
gas  inlet  and  outlet,  and  serves  as  a  gas  cooler  and 
an  air-heater  and  saturator.  Liquid  for  cooling 
the  gas  is  circulated  through  the  upper  compart- 
ment and  passes  by  gravity  through  the  lower  com- 
partment for  preheating  and  saturating  the  air 
with  water  vapour.  (See  also  Eng.  Pats.  11,452  of 
1912  and  744  of  1913;  this  J.,  1912,  1167;  1913, 
1147.).— W.  P. 

Gas  producers.  H.  W.  Bamber  and  E.  Goldsmid- 
Abrahams,  London.  Eng.  Pat.  136,333,  13.1.19. 
(Appl.  901/19.) 
The  velocity  of  the  exhaust  gases  from  an  internal 
combustion  engine  is  used  to  induce  a  current  of  air 
through  the  fire  of  a  gas  producer  when  starting  up. 
The  combustion  engine  is  operated  temporarily 
with  petrol,  paraffin,  or  coal  gas  as  fuel. — W.  P. 

Purifying  gas  and  obtaining  valuable  by-products 

therefrom;  Methods  of  and  apparatus  for  . 

F.    A.    Umsted,    Chicago,     U.S.A.       Eng.    Pat. 
135,931,  3.12.18.     (Appl.  20,002/18.) 

During  purification  the  gas  passes  through  a  series 
of  contiguous  chambers  arranged  to  form  one  com- 
plete apparatus,  and  is  subjected  to  two  distinct 
series  of  processes.  The  first  series  consists  in 
fractionally  cooling  the  gases  in  order  to  remove  the 
heavy  constituents  in  successive  stages,  during 
which  the  gases  do  not  come  into  contact  with  the 
cooling  liquid.  The  desired  temperatures  are  main- 
tained automatically.  In  the  second  series  puri- 
fication is  effected  by  direct  contact  with  suitable 
reagents  and  by  filtration.  The  method  of  puri- 
fication is  designed  primarily  to  deal  with  the  gases 
obtained  by  the  dry  distillation  of  waste  material, 
such  as  municipal  waste,  sewage,  street  sweepings, 
peat,  sawdust,  etc. — W.  P. 

Hydrocarbons;  Continuous  and  uniform  treat  mint 

of  ■ with  sulphurous  acid.     Allgem.  Ges.  fur 

Chem.    Industrie,    Berlin.        Eng.    Pat.    114,845, 
9.4.18.     (Appl.  6067/18.)     Int.  Conv.,  21.3.17. 

Uniformity  in  the  supply  and  discharge  of  the 
liquid  sulphur  dioxide  is  achieved  by  the  provision 
of  intermediate  vessels,  which  are  placed  between 
the  main  and  auxiliary  evaporators  and  between  the 


latter  and  the  discharge  pumps.  Pressure  equalisers 
and  supply  pipes  connect  the  main  evaporators  to 
the  intermediate  vessels,  and  gauge  glasses  indicate 
the  progress  of  the  operations,  which  must  be  bo 
controlled  that  no  more  sulphur  dioxide  flows  into 
the  evaporators  from  the  mixing  chamber  than  is 
removed  therefrom. — A.  E.  D. 

Petrol ;  Production  of .  F.  Tinker,  Birmingham. 

Eng.  Pat.  135,015,  19.12.18.     (Appl.  21,289/18.) 

Crude  oil  is  distilled  and  the  vapour  produced  is 
passed  into  a  superheater  or  cracking  chamber,  on 
leaving  which  it  is  brought  into  contact  with  the 
crude  oil  entering  the  still.  Heat  interchange  is 
thereby  effected,  the  vapour  passing  into  a  de- 
phlegmator,  and  the  "  topped  "  crude  oil  being 
directed  into  the  still. — A.  E.  D. 

Low-boiling  oil;  Manufacture  of  from   higher 

boiling   petroleum   or    related   oil.     E.   B.    Cobb, 
Jersey    City,    Assignor    to    Standard    Oil    Co., 
Bavonne,  N.J.     U.S.  Pats,  (a)  1,322,878  and  (b) 
1,322,762,  25.11.19.     Appl.,  (a)  25.4.14,  and  (b) 
4.10.19. 
(a)  The  oil  is  distilled  with  anhydrous  aluminium 
chloride,  which  is  dissolved  in  part  of  the  oil  under 
treatment.     The  process  is  so  conducted  that  only 
the  minor  part  of  the  carbon  content  of  the  oil  re- 
mains as  coke,     (b)  The  distillation  as  above  is  con- 
tinued  until   the   residue   remains   only   just  suffi- 
ciently  fluid   to   be   withdrawn   as   a   liquid.     This 
residue  is  washed  with  water  and  there  is  obtained 
oil  together  with  coke  and  an  aqueous  solution  of 
aluminium  chloride. — A.  E.  D. 

Oil  from  oil-bearing  shale;  Apparatus  for  distilling 

oil   from  .        H.    R.    Straight,   Adel,    Iowa. 

U.S.  Pat.  1,323,204,  25.11.19.     Appl.,  31.7.18. 

A  series  of  cars  which  carry  the  shale  travels 
through  a  brick  chamber  so  arranged  that  the  lower 
half  is  a  combustion  space,  whilst  the  upper  half  is 
a  vapour  space.  Sealing  devices  separate  the  suc- 
cessive cars,  which  themselves  divide  the  chamber 
horizontally  into  the  vapour  and  combustion  sec- 
tions.— A.  E.  D. 

Gasoline  from  hydrocarbon  gases;  Process  of  obtain- 
ing   .  H.  C.  Cooper,  Clarksburg,  W.  Va.,  As- 
signor to  Hope  Natural  Gas  Co.,  Pittsburgh,  Pa. 
U.S.  Pat.  1,323,837,  2.12.19.     Appl.,  18.1.17. 

The  gas  is  first  subjected  to  a  spray  and  subse- 
quently to  liquid  gasoline-absorbing  menstruum. 
The  gasoline  is  finally  separated  from  the  solvent. 

—A.  E.  D. 

Gasoline;  Process  of  manufacturing  .     A.   D. 

Smfth,  Vinita,  Okla.,  Assignor  to  J.  T.  Milliken, 
St.  Louis,  Mo.  U.S.  Pat,  1,324,075,  9.12.19. 
Appl.,  16.10.15. 

In  the  process  for  manufacturing  gasoline  from  oils 
of  the  paraffin  series  described  in  U.S.  Pat. 
1,239,423  (this  J.,  1917,  1125)  the  pressure  in  the 
still,  i.e.,  125 — 150  lb.  per  sq.  in.,  is  maintained  on 
the  vapours  during  condensation  and  on  the  con- 
densed liquid  in  the  receiving  tank.  The  condensed 
liquid  is  drawn  off  and  immediately  mixed  with  low 
gravity  naphtha,  without  reducing  the  pressure,  to 
prevent  loss  of  the  more  volatile  hydrocarbons. 

— L.  A.  C. 

Petroleum  and  other  oils;  Process  for  obtaining  dis- 
tilled products  from .  Apparatus  for  obtain- 
ing distilled  products,  particularly  gasoline,  from 
petroleum  and  other  oils.  A.  A.  Stapp,  Denver, 
Colo.  U.S.  Pats.  1,324,212  and  1,324,213,  9.12.19 
Appl.,  4.12.17. 

In  the  continuous  production  of  low-boiling  hydro- 
carbons, such  as  kerosene,  benzine,  and  gasoline, 
from  petroleum  oils,  the  oil  is  first  heated  to  a  tern- 
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perature  suffioienl  onlj  to  remove  the  gasoline  frac- 
tion; the  residual  oil  passes  into  a  vaporiser  and 
thence  into  a  cracking  nil*'.  The  vapours  from  the 
cracking  tube  are  separated  bj  fractional  con- 
densation into  gasoline  and  high-boiling  hydro- 
carbons, and  the  latter  fraction  is  returned  to  the 
vaporiser.  The  nncondensed  gas  produced  both 
during  the  initial  beating  of  the  oil  and  in  the 
,  rai  i.mg  treatment  is  superheated  and  mixed  with 
the  vapours  undergoing  the  cracking  treatment. 

— L  .A.  C. 

"Liquid  fuel.  A.  A.  Bat  khans,  Baltimore,  Md  . 
Assignor  to  0.8.  Industrial  Alcohol  Co.  0.8.  Pat 
1,394,706,  9.13.19.    Appl.,  38.11.17. 

A  ranoui  m  distillate  and  alcohol  are  blended  by 
means  of  carbon  bisulphide. — >Y.  .1.  \\  . 

Hydrocarbons;   Conversion   of  .     R.   Fleming, 

Swampscott,  Mass.,    Assignor    to   The    Richard 

Fleming  Co.  0.8.  Pat.  1,334,768,9.12.19.    Appl., 

17.11.10. 

A  oii.i  mn  of  heavy  liquid  hydrocarbon  is  heated 
to  its  boiling  point  under  a  pressure  of  75  lb.  and 
above,  the  vapour  of  a  lower  boiling  hydrocarbon 
being  at  the  Bame  tune  passed  through  it  during  a 
prolonged  period.  The  resulting  vapours  are  thus 
i  above  the  cracking  point  under  a  pressure 
sufficient  to  retard  formation  of  unsaturated  hydro- 
carbons and  gases. — YV.  .1.  \V. 

Hydrocarbons;  Process  and  apparatus  for  treating 
— .     H.  H.  Rosenbaum,  Chicago,  111.    0.8.  Pat. 
1,334,983,   16.13.19.     Appl..  3.10.17. 
Cbudk  hydrocarbons  are  heated  in  a  still,  ami  the 

vapour-  are  separated  h,v  fractional  condensation 
into  two  portions.  The  lighter  fraction  is  collected, 
and  the  heavier  fraction  is  superheated  "  under 
sufficient  pressure  to  store  kinetic  heat  energy 
tbi  rein."  and  is  returned  to  the  bottom  of  the  still, 
where  it  vapori-e-.  The  "liberated  kinetic  heat 
energy  "  breaks  up  the  vapours  and  any  oil  in  the 
still,  liberating  further  quantities  of  the  lighter 
on.     I..  A.  C. 

Mineral  oil  of  high  boiling  point;  Process  of  con- 
verting    into  products  having  lower  boiling 

points.  R.  Koetschau,  Waldheim,  Germany, 
Assignor  to  The  Chemical  Foundation,  Inc.  U.S. 
Pat.  1,325,299,  16.12.19.     Appl.,  19.3.14. 

In  the  treatment  of  mineral  oils  of  high  boiling 
point  with  a  catalyst  to  obtain  products  of  lower 
boiling  point  the  oils  are  subjected  during  the  time 
of  contact  witli  the  catalyst  to  the  action  of  a 
material  capable  of  increasing  the  speed  of  the  cata- 
lytic reaction  For  example,  the  oils  are  treated 
with  the  hydrocarbon  addition  products  of  an 
aluminium  halide. — L.  A.  C. 

M  fuel  burners.     A.  C.  Ionides,  jun.,  London. 
Eng.  Pat.  136,296,  19.12.18.     (Appl.  21,314/18.) 

Liquid   .        E.    C.    R.    Marks,    London. 

From     I'.S.     Industrial    Alcohol    Co.,    New    York. 
Eng.  Pat.  186,463,  5.5.19.     (Appl.  11,177/19.) 
-ul    S.  Pat.  1.306,244  of  1919;  this. I.,  1919,  5G5a. 

Oat  furnace*,    Eng.  Pat.  136,366.    See  I. 

I'.S.  Pat.  1,324,979.    See  VII. 


tound  in  the  course  ol  arohaaologioal  excavations  an 
much  more  readily  attacked  ay  nitric  acid  and 
potassium  chlorate  and  by  hypochlorite  solution 
than  are  charcoals  produced  under  modern  condi- 
tions (true  charcoals);  the  ancient  charcoals  differ 
amongst  themselves  as  regards  their  Bolubility, 
bleaching,  and  disintegration  when  treated  with  the 
reagents  mentioned,   hut   this  maj    he  due  to  the 

varying    Bpecies    Ol    Wood    from    whirl,    the    charcoal 

ivas  derived.  The  author  adduces  ei  idence,  chemical 
ami  physical,  to  shew  that  there  is  n,,  reason  lo 
doubt  thai  the  ancient  charcoals  were  produced  bj 

the  action  of   heat   or  tire,   anil   thai    the   blackening 

of  the  wood  was  nol  caused  by  the  action  of  peat] 

-ells.        \V.    1'.    S. 

Decolorising  carbon;  Preparation  of  by  pro- 
longed heating.   C.  E.  Coates.    I. a.  Bull.,  161,8. 

It  is  stated  that  ordinary   wood  charcoal  from  saw- 
dust (the  decolorising  power  of  n  hich  is  very  slight) 
may  bo  converted  into  a  carbon  equal  in  effii 
to  "  Norit  "  by  prolonged  heating  ai    1300    C.  in  a 
dosed  crucible  (<■/.  Ber.  Pat.,  250.741  ;  this  J.,  L912 
1022).— J.  P.  <). 


Patents. 

Incandescent  gas  mantles;  Material  for  strengthen- 
ing iiml  increasing  the  luminosity  of  -    -- .     11 
Pope,     Tibshelf,     Derby.       Eng.     Pat.     135,797, 
25.6.19.     (Appl.  15,939/19.) 

Y'ellow  resm.  1  part,  washing  soda,  1  parts,  and 
Chalk,  10  parts,  are  ground  to  a  powder,  and  the 
mixture  used  alone  or  formed  into  a  liquid  with 
methylated  spirit,  for  treating  incandescence  gas 
mantles. — B.  N. 

Filaments  fur  electric,  lamps.     WestinghouBe  Lamp 

Co.,  Bloomfield,  N.J  Assignees  of  It.  D.  Hall, 
East.  Orange,  N.J.,  U.S.A.  Eng.  Pat.  121,596, 
27.11.18.  (Appl.  19,595/18.)  Int.  Conv.,  19.12.17. 
The  refractory  metal  of  the  filament,  e.g.,  tungsten, 
is  mixed,  during  the  process  of  manufacture,  with 
2 — 7%  by  volume  (2'5 — 10;,  by  weight)  of  silica,  and 
either  1 — 5%  by  volume  (2 — 10  by  weight)  of 
alumina  or  0T— 0'4%  by  volume  (0'05— 0'2  by 
weight)  of  thoria. — B.  N. 

Distilling  shale.    Eng.  Pat.  136,076.    See  X. 


Hb.-DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 

Charcoal*;  'ers    of    ancient 

.       T.   C.   t'antrill.        Archseol.    Camhrensis, 

19]  I    :, 

Tub  charcoals  (i.e.,   charred   and   blackened   wood) 


III.-TAH  AND  TAR  PRODUCTS. 

Benzene;  Effect  of  pressure  and  of  dissnl ml  inl- 
and water  mi  the  melting  point  of .     T.  YV. 

Richards,  E.  K.  Carver,  and  YV.  C.  Schumb.     J. 
Amer.  Chem.  Soc,  1919,  41,  2019—2028. 

Benzene  saturated  with  air  under  atmospheric 
pressure  melts  0003°  below  the  true  triple  point, 
and  the  freezing  point  is  not  much  changed  by 
pressure.  An  increase  in  pressure  on  benzene  free 
from  air  changes  the  freezing  point  0'029°  per 
atmosphere.  Saturation  with  water  lowers  the 
freezing  point  of  benzene  0'095°.  The  true  freezing 
point  of  benzene  saturated  with  air  is  5193°  C, 
and  the  true  triple  point  5M96°  C— J.  F.  S. 

Toluene;  Criteria  of  the  degree   of  purity  of  torn- 

in,  n  mi    .      J.    8.    Lumsden.       Chem 

Trans.,   1919,  115,  L366-  L372. 

Commkju  i.w.  toluen ntains  varying  amounts  of  a 

liquid  which  cannot  be  nitrated.  This  liquid  was 
not.  isolated,  but  for  the  tests  described  the  assump- 
tion was  made  that  it  may  be  represi  nted  by  a 
paraffin  mixture  which  boils  close  to  the  boiling 
point  of  toluene.  By  fractionation  of  petrol  a 
quantity  of  such  a  liquid  was  obtained  boiling  at 
|    108° — 112°  C.     Pure  toluene  at  15°  C.  was  found  to 
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have  sp.  gr.  0"8712,  the  paraffin  mixture  sp.  gr.  | 
0'743.  There  is  no  change  of  volume  on  mixing 
toluene  and  paraffin,  and  the  determination  of  the 
density  of  commercial  toluene  gives  a  fair  indica- 
tion of  the  percentage  of  impurity  present,  1%  of 
paraffin  producing  a  lowering  of  sp.  gr.  by  0'0013. 
The  estimation  of  toluene  by  the  temperature  of  I 
miscibility  with  acetic  acid  as  described  by  Orton  i 
and  Jones  (this  J.,  1919,  811  a)  is  too  complicated 
for  commercial  use.  A  modified  method  is  de- 
scribed, which  is  quickly  carried  out,  and  although 
only  comparative  is  trustworthy.  Nitration  and 
estimation  of  the  excess  nitric  acid  by  the  nitro- 
meter is  believed  to  be  the  most  accurate  test,  and 
the  weighing  of  the  solid  after  nitration  gives  the 
actual  practical  yield  of  nitro-compound.  Nitra- 
tion was  effected  by  means  of  potassium  nitrate  and 
sulphuric  acid,  the  reaction  stopping  quantitatively 
when  all  the  toluene  had  been  converted  into  the 
dinitro-compound.  By  none  of  the  methods,  under 
ordinary  conditions  of  working,  can  an  accuracy 
closer  than  0"5%  be  expected. — W.  P. 

1'hthalic  anhydride.  H.  D.  Gibbs.  J.  Ind.  Eng. 
Chem.,  1911,  11,  1031—1032. 

In  experiments  on  the  oxidation  of  the  methyl 
group  of  toluene,  mixtures  of  oxygen  and  toluene 
and  of  atmospheric  air  and  toluene  were  subjected 
to  contact  with  various  catalysts  at  temperatures 
from  the  boiling-point  of  toluene  to  about  550°  C. 
The  oxides  of  the  metals  of  the  fifth  and  sixth 
groups  of  the  periodic  system  were  the  most  effective 
catalysts,  vanadium  being  the  best  and  molyb- 
denum the  next  best.  Similar  reactions  were 
applied  to  the  manufacture  of  phthalic  anhydride 
from  naphthalene  (Gibbs  and  Conover,  Eng.  Pats. 
119,517  and  119,518;  this  J.,  1918,  6S4a),  and  the 
conditions  to  obtain  the  optimum  yield  have  been 
determined.  The  best  laboratory  results  showed 
82%  of  the  theoretical  conversion.  The  phthalic 
anhydride  produced  is  remarkably  pure  and  is  quite 
free  from  chlorine  or  sulphur  compounds  which 
were  common  impurities  in  the  phthalic  anhydride 
formerly  on  the  market.  (See  also  this  J.,  1920, 
57  a.)— C.  A.  M. 

Emulsificaiion  by  adsorption  at  an  oil  {nitro- 
benzene} water  interface.  S.  E.  Sheppard.  J. 
Phys.  Chem.,  1919,  23.  634—639. 

Emulsions  of  nitrobenzene  in  sulphuric  acid  and 
hydrochloric  acid  may  be  readily  prepared  by 
making  the  acid  of  the  same  density  as  the  nitro- 
benzene. Similar  moderately  stable  emulsions  may 
be  prepared  by  using  as  aqueous  medium  sulphuric 
acid  saturated  with  lead  sulphate  or  calcium  sul- 
phate, or  hydrochloric  acid  saturated  with  lead 
chloride  or  sodium  chloride,  in  both  cases  the  acid 
solution  being  of  the  same  density  as  the  nitro- 
benzene.— J.  F.  8. 

Carbonising  variations.     Middleton.     See  IIa. 

Ignition  of  electrically  charged  petroleum  spirit 
etc.     Holde.     See  IIa. 

Nitrotoluenes.  (1)  Bell  and  Sawyer.  (2)  Bell  and 
Cummings.     See  XXII. 

N  itro-compounds.     Van  Duin.     See  XXIII. 

Patents. 

Fractionation  of  crude  benzol  and  the  like;  Process 
and  apparatus  for  the  continuous  distillation  and 

.     E.    C.    R.    Marks,   London.        From    Soc. 

Franco-Beige  de  Fours  a  Coke,  Brussels.     Eng. 
Pat.  136,450,  1.5.19.    (Appl.  10,864/19.) 

A  single  distilling  column  receives  crude  benzol  at 
the  top  and  steam  at  the  bottom ;  mixtures  of  water 
and  benzol  vapours  are  taken  off  at  various  levels 


from  top  to  bottom  and  immediately  condensed. 
After  separating  the  water  the  benzol  fractions  are 
of  commercial  quality,  and  uniformity  of  products 
with  varying  crude  benzol  can  be  maintained  by  ad- 
justment of  valves  in  the  pipes  leading  from  the 
still  to  the  condensers. — B.  M.  V. 

Ortho-  and  para-toluene  sulphonic  chlorides;  Pro- 
cess for  separating  .     F.   E.   Matthews  and 

E.    H.    Strange,    London.       Eng.    Pat.    135,987, 

20.12.18.  {Appl.  21,402/18.) 

Toluene-o-sulphonic  chloride  is  separated  from 
mixtures  of  the  ortho  and  para  isomerides,  con- 
taining 60 — 70%  of  the  former  (such  as  are  ob- 
tained by  cooling  the  sulphonation  mixture  to 
-20°  C.  and  separating  the  para  compound  which 
crystallises  out)  by  seeding  the  liquid  mixture  at  a 
temperature  a  few  degrees  below  0°  C,  e.g.,  -6°  C, 
with  a  crystal  of  the  ortho-sulphonic  chloride,  and 
removing  the  crystals  which  separate  out  by  centri- 
fuging  or  other  suitable  means. — G.  F.  M. 

Quinone  and  quinol;  Method  and  apparatus  for  the 

production  of  .     F.   T.   Kitchen,  West  New 

Brighton,  JN.Y.,  Assignor  to  K.  and  T.  Chemical 
Corporation,   New  York.       U.S.   Pat.   1,322,580, 

25.11.19.  Appl.,  3.3.16.    Renewed  3.4.19. 

Benzene  is  introduced  into  the  lower  part  of  an 
electrolytic  tank  containing  an  electrolyte  of 
greater  specific  gravity,  so  that  it  rises  through  the 
liquid  and  is  at  the  same  time  oxidised  at  the  anode 
to  quinone,  which  dissolves  in  the  excess  of  benzene 
employed.  The  solution  thus  obtained  is  con- 
tinually subjected  to  the  electrolytic  oxidation  until 
the  concentration  of  quinone  becomes  sufficiently 
high.  The  apparatus  also  comprises  a  reducing 
tank  into  the  lower  part  of  which  the  quinone  solu- 
tion is  introduced,  and  means  are  provided  for  in- 
creasing the  intimacy  of  contact  between  this  and 
the  reducing  agent. — G.  F.  M. 

Toluene;   Manufacture   of   .        B.    T.    Brooks, 

Pittsburgh,  Pa.,  Assignor  to  E.  I.  du  Pont  de 
Nemours  and  Co.,  Wilmington,  Del.  U.S.  Pat. 
1,324,143,  9.12.19.     Appl.,  10.6.15. 

Toluene  is  prepared  by  reacting  on  a  high-boiling 
aromatic  hydrocarbon  with  a  catalytic  material,  dis- 
tilling off  the  toluene,  and  condensing  the  vapours 
formed  to  obtain  benzene,  which  is  added  to  another 
charge  of  high-boiling  aromatic  hydrocarbon,  the 
above  operation  being  then  repeated. — G.  F.  M. 

Aromatic     bodies;     Oxidation     of    .       C.     E. 

Andrews,  Assignor  to  The  Selden  Co.,  Pittsburg, 
Pa.   U.S.  Pat.  1,324,715,  9.12.19.   Appl.,  25.5.18. 

Aromatic  hydrocarbons  are  oxidised  by  heating 
with  sulphuric  acid  and  a  catalyst  containing  a 
compound  of  vanadium  or  molybdenum. — G.  F.  M. 

Anthraquinone ;  Purification  of  crude .     C.  E. 

Andrews,  Assignor  to  The  Selden  Co.,  Pittsburgh, 
Pa.     U.S.  Pat.  1,324,716,  9.12.19.     Appl.,  1.7.18. 

Anthracene  is  separated  from  anthraquinone  by 
vaporising  into  a  current  of  gas  at  about  300°  C. 
a  part  at  least  of  the  mixture  and  separately  crys- 
tallising at  different  locations  the  volatilised  sub- 
stances.— G.  F.  M. 

Anthracene  press-cake;  Treatment  of  ■ .     C.  E. 

Andrews,  Assignor  to  The  Selden  Co.,  Pittsburgh, 
Pa.     U.S.  Pat.  1,324,717,  9.12.19.     Appl.,  1.7.18. 

An  improved  recovery  of  methylanthracene, 
phenanthrene,  and  anthracene  is  obtained  by  heat- 
ing the  press-cake  to  about  200°  C.  in  a  current  of 
gas,  and  gradually  cooling  the  vapours  to  produce 
crystallisation  at  different  locations. — G.  F.  M. 

Combustion  of  pitch.    Eng.  Pat.  135,886.     See  IIa. 
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IV.    COLOURING  MATTERS  AND  DYES. 

itij  and  in/himiiuil'ihty  of .    B. 

Elu  mis  ton,   \V.   s.  Calcott,  and   E.  C.    I.athrop. 

.1  Ind.  Lug.  t'li.  in  ,  1019,  Hi  L076— 1078. 
As*  n>k  in  the  drying  of  dyestuffs  ia  due  to  1 1 1« > 
•  mperature,  sun.'  Little  dust  is  prodni  ad 
in  the  process.  A  n^<>  in  temperature  may.  oauae 
oxidation  leading  to  spontaneous  ignition,  as  in  the 
cose  of  Sulphur  Black,  or  there  may  be  decomposi- 
tion, with  the  evolution  oi  gases,  as  in  the  case  oi 
Victoria  Green.  In  the  decomposition  oi  the  latter 
ithermic  reaction  Bets  in,  and  the 
gases  might  become  explosive  in  a  closed  space. 
The  apparatus  used  For  studying  these  propci  ties 
was  a  large  test-tube,  enclosed  in  an  air-bath.  A 
small  amount  o)  the  dyeetuff  was  heated  in  the 
test-tube,  through  which  a  slow  current  oi  nir 
passed,  while  a  thermo-couple  was  immi  i-'<i  in  the 
dyestuff,  and  a  note  was  taken  <>i  tin-  temperature 
at  which  tin'  latter  ignited.  A  similar  apparatus 
was  used  for  determining  the  danger  oi  decomposi- 
tion of  the  dyeetuff,  but  no  air  was  passed  through 
the  tube,  and  the  ga^cs  given  oli  were  conducted  to 
a  gas  burette.  The  point  of  initial  decomposition 
was  noted  and  whether  the  decomposition  wasendo- 
khermic  or  exothermic.  The  temperature  at  which 
j  ing  plant  should  be  worked  should,  as  a  rule, 
ltiJ  C.  below  that  of  the  exothermic  de- 
composition or  ignition  of  the  particular  dyeetuff. 
In  grinding  machines  of  the  ball  mill  type  tempera- 
ip  to  75°  C.  may  be  experienced,  and  over 
100°  C.  in  the  impact  crushing  type  of  mill.  Using 
apparatus  of  the  type  employed  by  the  U.S.  Bureau 
of  Mines  lor  determining  the  explosibility  of  mix- 
tures oi  coal  dust  and  air,  the  explosion  points  of 
mixtures  of  dye  dusts  with  varying  quantities  of 
air  ranged  from  400°  to  1100°  C,  duplicate  deter- 
minations agreeing  within  about  50°  C.  The  re- 
sults agreed  fairly  with  experience  in  the  works  as 
to  the  relative  safety  of  the  different  dyes  examined. 
More  accurate  results  were  obtained  by  the  use  of 
an  apparatus  consisting  essentially  of  a  large  test- 
tube,  fixed  in  an  air  bath,  and  having  a  tube  for 
the  introduction  of  air  to  the  bottom  of  the  test- 
tube.  The  latter  was  gradually  heated  while  a 
current  of  air  sufficiently  rapid  to  keep  the  tube 
constantly  filled  with  dust  was  admitted,  and  the 
temperature  of  decomposition  was  noted.  Tho 
temperatures  obtained  with  the  same  series  of  dye- 
stuffs  as  tested  in  the  Bureau  of  Mines  apparatus 
ranged  from  250°  to  550°  C,  and  duplicate  deter- 
minations agreed  within  10° — 15°  C.  In  the  stan- 
dardisation of  dyestuffs  an  additional  factor  is  in- 
troduced in  the  possibility  of  a  reaction  between  the 
standardising  reagent  and  the  dyestuff.  For 
example,  the  accidental  addition  of  soda  ash  to 
Victoria  Green  would  probably  cause  a  reaction 
with  the  oxalic  acid  in  the  dyestuff,  which  might 
raise  the  temperature  to  the  decomposition  point 
of  Victoria  Green. — C.  A.  M. 

Dyr.i:  Problems  in  the  identification  of .     E.  F. 

Hitch  and   I.   E.    Knapp.     J.   Ind.   Eng.  Chem., 

1919,  II.  107&— 1078. 
Tiik  composition  of  azo-dyes  may  often  be  deter- 
mined by  reduction  and  isolation  and  identifica- 
tion of  the  products  of  the  reduction,  but  amino- 
darivativee  of  second  components  are  not  easily 
separated  or  identified.  For  the  separation  and 
identification  of  components  in  a  mixture,  micro- 
scopical examination,  fractional  dyeing,  solution 
tests  with  alcohol  and  water,  and  extraction  with 
immiscible  solvents  may  be  employed.  In  some 
cases  mixtures  may  be  separated  by  adsorption  on 
kaolin,  tab.  etc.,  followed  by  washing  with  water  or 
alcohol.  For  the  separation  and  identification  of 
mixtures  on  the  fibre  methods  of  fractional  reduc- 
tion, extraction  with  various  solvents,  and  spectro- 


scopic examination  may  be  used.  Tho  quantitative 
results  obtained  by  means  oi  the  spectrophotometer 
would  be  sufficient  to  identify  a  dyestuff,  but  for 
this  purpose  it  would  be  necessary  to  obtain  tho 
data  of  the  absorption  bands  ni  ■  large  number  of 

pure  dyestuffs  by  means  of  a  calibrated  instrument. 

— C.  A.  M. 

Dyestuff*:    Estimation    of    the   strength    of  . 

W.    H.    Watkms.      .1.    Ind.    Eng,    Chen...    L919,    II, 

1079—1080. 
Thk    principal    causes    oi    disagreement    between 

seller  and  buyer  in  the  ease  of  dyestuffs  are  differ- 
ence, of  standard  and  variations  in  samples  due  to 
incomplete    mixing   of    the   dyestufi    with    the    inert 

material.  The  preparation  of  the  solution  used  in 
dyeing  tests  may  also  affect  the  apparenl  strength. 
As  a  rule  a  little  dilute  acotic  acid  should  l>c  used 
with  basic  dyes.  The  influence  of  hard  water  upon 
a  dyestuff  has  led  to  disputes  between  buyer  and 
seller,  especially  when  the  dyestuff  is  partly  in  the 
form  of  its  calcium  salt,  and  a  little  soda  has  been 
used  to  correct  this  and  to  neutralise  the  effect  of 
hard  water.  In  such  cases  if  the  solution  is  not 
heated  at  a  sufficiently  high  concentration  com- 
plete conversion  of  the  calcium  salt  into  the  sodium 
salt  may  not  be  effected,  so  that  the  former  will  not 
contribute  to  tho  dyeing  process.  Tests  of  tho 
accuracy  of  judgment  of  an  experienced  dyer  have 
shown  that  he  will  usually  not  be  able  to  detect 
variations  of  less  than  3%. — C.  A.  M. 

Itcd  pea  gall;  Colouring  matter  of  the  .     M. 

Nierenstein.     Chem.  Soc.  Trans,  1919,  115,  1328— 
1332. 

TUB  red  colouring  matter  of  the  red  pea  gall  was 
isolated  by  extracting  the  de-fatted  and  powdered 
gall  with  boiling  alcohol  and  precipitating  the 
tannin  from  the  aqueous  solution  of  the  ex- 
tract by  the  addition  of  cascinogen.  The  purified 
and  recrystallised  substance,  to  which  the 
name  dryophantin  is  given,  formed  deep-red 
glistening  needles,  melting  at  219°— 220°  C,  and 
having  the  empirical  formula  C23H,80ls.  Its 
alcoholic  solution  gives  a  red  precipitate  with  ferric 
chloride,  whilst  ammonia  and  alkali  hydroxides  pro- 
duce a  colour  change  to  deep  blue,  which  once  more 
becomes  red  on  acidification.  On  hydrolysis  with 
sulphuric  acid  dryophantin  yields  2  mols.  of  dex- 
trose and  1  mol.  of  purpurogallin, 

CJ1H,eO,s42H!0  =  CHHeOs+2C6H,A. 
The  substance  is  therefore  not  an  anthocyanin,  and 
as  the  other  so-called  anthocyanins  of  plant  galls 
are  probably  of  a  similar  nature,  it  is  proposed  to 
classify  these  red  pigments  in  a  new  group  of 
organic  colouring  matters,  to  which  the  name 
gallorubrones  is  assigned. — G.  F.  M. 

Electrochemical  production  of  organic  compounds. 
Thatcher.     .See  XI. 


V.- FIBRES;  TEXTIES  ;  CELLULOSE; 
PAPER. 

Vegetable  fibres;  Economy  of  cellulose  and  caustic 
soda  in  the  isolation,  purification,  and  botching 

of  .     M    Freiberger.     Deut.  Baumwollind., 

1919,  I,  38,  55.  Chem.-Zeit.,  1919,  43,  Rep.,  292. 
In  the  treatment  of  cotton  with  caustic  soda  by 
various  methods  the  loss  of  weight  owing  to  the 
solubility  of  tho  cellulose  in  the  caustic  lye  or  to 
the  formation  of  oxycellulosc,  if  the  cotton  is  not 
properly  de-aerated,  may  be  extremely  large, 
especially  in  the  case  of  strong  caustic  liquors.  A 
regenerated  lye,  re-causticised,  and  decolorised  by 
oxidising  agents,  still  contains  sufficient  reducing 
substances  to  protect  the  cellulose  against  a  large 
loss  of  weight,  but  not  such  as  to  stain  it  during 
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bowking,  and  such  a  lye  gives  better  results  than 
either  fresh  caustic  liquor  or  old  spent  liquors. 
The  regeneration  of  spent  liquors  also  effects  an 
economy  in  caustic  soda,  as  these  liquors  can  be 
used  several  times  in  succession. — J.  F.   B. 

Soda  pulp  [washing];  Report  of  committee  on . 

M.  L.  Griffin.  Paper,  1919,  25,  132—138. 
It  is  important  in  washing  the  pulp  to  conserve  the 
original  concentration  of  the  black  liquor  with  as 
little  dilution  as  possible.  The  ideal  way  would 
be  to  squeeze  out  the  original  liquor  thoroughly 
and  then  wash  out  the  remainder  by  counter  cur- 
rent in  a  closed  system.  This  is  not  realised  in 
any  known  system,  but  the  author  suggests  the 
possibility  of  using  a  cage  through  which  the  wet 
material  is  forced  by  a  screw  propeller,  squeezing 
out  the  fluid  contents  and  delivering  the  mass  re- 
latively dry.  If  such  machines  were  arranged  iu 
multiple  series,  the  material  being  mixed  with 
dilute  liquor  or  water  between  successive  squeezing 
units,  the  process  could  be  made  continuous.  In 
the  ordinary  system  the  choice  lies  between  a  large 
number  of  shallow  washing  tanks  in  which  washing 
can  be  quickly  performed  but  with  considerable 
dilution  of  the  liquor,  and  a  smaller  number  of  deep 
tanks  in  which  the  time  required  to  wash  the 
pulp  is  unduly  prolonged.  The  best  method  is  to 
work  between  these  two  extremes,  using  a  closed 
system  of  small  connected  tanks  operated  in  a  cycle, 
each  tank  being  cut  out,  discharged,  recharged, 
and  connected  up  again  in  turn.  When  using  open 
pans  it  is  convenient  to  have  them  of  such  dimen- 
sions that  each  pan  will  hold  the  contents  of  one 
digester.  Rectangular  pans  are  most  generally 
used;  for  a  charge  of  about  5200  lb.  of  soda  pulp, 
a  wash-pan  of  18x16x5  ft.  is  suitable.  The  pans  are 
provided  with  perforated  plates  leaving  a  space  of 
6  ins.  above  the  bottom  from  which  a  4-  or  6-in.  pipe 
leads  to  the  distributing  main,  with  gate  valves 
communicating  with  the  strong  liquor  tank,  the 
weak  liquor  tank,  or  the  drain.  Each  pan  has  a 
10-in.  wash-out  main  at  each  end,  through  which 
the  drained  pulp  is  washed  to  the  screens.  In  the 
separate  washing  system  each  pan  drains  inde- 
pendently of  the  others;  in  some  mills  there  are 
two  strong  liquor  tanks  and  one  weak.  The  liquor 
in  the  first  strong  liquor  tank  is  used  for  rinsing 
out  the  next  digester,  whilst  that  collected  in  the 
second  is  sent  to  the  recovery  plant.  The  original 
liquor  has  a  density  of  12°*  B.  (sp.  gr.  T086)  at 
15°  C,  and  the  washings  are  collected  in  the  strong 
liquor  tank  for  recovery  until  the  density  falls  to 
5°  B.  (sp.  gr.  V034),  after  which  they  are  collected 
in  the  weak  liquor  tank  until  they  test  1°  B.  (sp.  gr. 
T007).  The  average  density  of  strong  liquor  sent  to 
the  evaporators  is  9°  B.  (sp.  gr.  1"063).  In  working 
the  cycle  system  the  average  density  of  liquor  to 
the  evaporators  is  10"25°  B.  (sp.  gr.  P072),  and  this 
indicates  a  considerable  economy  of  coal,  but  the 
time  required  for  washing  is  considerably  longer. 
If  the  pulp  is  allowed  to  remain  in  contact  with  the 
black  liquor  its  colour  suffers  permanently.  A 
great  advantage  is  gained  by  washing  the  stock 
with  hot  water. — J.  F.  B. 

Sulphite-cellulose  waste  liquors.  W.  Philippsthal. 
Umsehau,  1919,  23,  718—719.  Chem.-Zeit.,  1919, 
43,  Rep.,  292. 

Sri.rniTE  pulp  waste  liquor  is  said  to  contain  sub- 
stances which  act  as  a  protection  against  rodents, 
and  it  may  be  used  as  a  dressing  for  textiles.  In 
the  manufacture  of  artificial  stones  from  marble 
cement  small  additions  of  sulphite  lye  to  the  water 
increase  the  absorption  by  30°',  and  the  finished 
stone  possesses  greater  strength.  A  paste  of  china 
clay  which  has  been  rendered  more  fluid  by  addition 
of  sodium  carbonate  solution  becomes  stiffer  again 
on  addition  of  traces  of  sulphite  liquor.     The  liquor 


may  also  be  used  as  a  catalyst  in  the  manufacture 
of  rubber.  Clayey  soil  is  used  for  minor  building 
purposes,  but  does  not  bind  well  with  lime  mortars. 
If  milk  of  lime  be  mixed  with  sulphite  liquor  and 
the  loam  or  clay  stirred  in,  then  slabs  made  of  the 
resulting  material  can  be  built  up  like  ordinary 
bricks  with  lime  or  cement  mortars.  A  little  sul- 
phite liquor  should  be  mixed  with  the  mortar  to 
obtain  better  binding.  Existing  structures  may 
simply  be  coated  with  a  mixture  of  milk  of  lime 
and  sulphite  liquor. — J.  F.  B. 

Starch  in  paper;  Estimation  of  .  II.  Deter- 
mination of  dextnns  in  the  presence  of  beater 
starch.  O.  Kamni  and  F.  H.  Tendick.  Paper, 
1919,  25,  460—461. 

The  starchy  matter  present  in  paper  may  be  partly 
in  the  form  of  normal  starch  added  to  the  pulp 
in  the  beating  engine,  and  partly  in  the  form  of 
modified  starch  or  dextrin  applied  to  the  surface 
of  the  paper  in  the  process  of  tub  sizing.  The  modi- 
fied starch  may  be  extracted  from  the  paper  by 
digesting  5  grms.  of  the  sample  with  200  c.c.  of 
water  at  60°  C.  for  45  minutes.  The  extract  is 
filtered  oil'  under  suction,  and  the  soluble  carbo- 
hydrate is  hydrolysed  by  acid  and  the  sugar 
estimated  by  Fehling's  solution.  The  normal  starch 
remaining  in  the  paper  may  then  be  extracted  by 
means  of  dilute  acetic  acid  according  to  the  method 
previously  described  (this  J.,  1919,  757  a).  The 
separation  of  the  two  types  of  starch  is  suffi- 
ciently accurate  for  practical  purposes.  A  small 
quantity  of  normal  starch,  amounting  to  0'2 — 0'3% 
on  the  paper,  is  extracted  along  with  the  modified 
starch  by  the  water  at  60°  C— J.  F.  B. 

Patents. 

Cotton   bolls;   Process   for   maturing .     F.    D. 

Maisch,  Philadelphia,  Pa.  M.  F.  Maisch, 
executrix.  U.S.  Pat.  1,317.983,  7.10.19.  Appl., 
19.5.15. 

Immature  or  frost-bitten  cotton  bolls  are  sub- 
jected to  a  heated  atmosphere  above  100°  F.  (38°  C), 
whereby  the  shell  of  the  cotton  boll  is  contracted 
and  caused  to  open  and  liberate  the  cotton,  which 
is  then  expanded  by  evaporating  the  moisture  under 
the  continued  application  of  the  heat. — J.  F.  B. 


Wood;  Textile  fibre  from . 

Ger.  Pat.  305,141,  11.11.17. 


K.  Mutter   Triptis. 


The  fibres  are  isolated  only  from  the  summer  wood 
portions  of  the  annual  rings,  which  contain  the 
strongest  fibres.  The  annual  rings  are  peeled  off 
from  the  woody  stem  and  are  freed  from  the  soft, 
fibreless  layers  of  the  spring  growth.  The  coherent 
layer  of  summer  growth  is  treated  chemically  for 
the  removal  of  the  whole  or  a  part  of  the  lignin 
and  resins,  and  the  resulting  cellulose  fibres  are 
isolated  by  a  mechanical  treatment. — J.  F.  B. 

Basket    or    binding    material    [from    hop    stems]; 

Manufacture    of   a   .      Chem.    Bleicherei    E. 

Jctter,  Ortrand.  Ger.  Pat.  306,307,  14,11.17. 
The  woody  residues  of  hop  stems  from  which  the 
fibrous  bast  has  been  removed  are  boiled  for  about 
6  hours  under  high  pressure  with  caustic  soda  solu- 
tion of  3°— 4°  B.  (sp.  gr.  1-020— 1;027).  The  hop 
stems  become  sufficiently  soft  and  pliable  for  basket- 
making  after  a  single  treatment,  and  if  treated 
twice  or  more  the  material  becomes  completely 
pliable  and  can  he  used  for  binding. — J.  F.  B. 

Lupin   steins;  Manufacture   .</   textile   fibres  from 

.      Hoffmanns  Starkefabriken  A.-G.,   Salzu- 

flen.     Ger.   Pats,   (a)  306,362,   28.10.17,   and   (b) 

306,496,  24.5.17. 

(a)   Lupin   stems  are  boiled   with  water   and   then 

submitted  to  a   fermentation   process.        The  time 

required  for  retting  in  the  ordinary  way  is  14 — 21 
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but  it  the  stems  !»•  boiled  for  l".  30  minutes 
■ad  then  retted,  the  fibre  is  read]  for  stripping 
i  B  days'  retting.  (b)  The  raw  materia]  is 
boiled  with  dilate  aqueous  salt  Bolutiona,  then 
washed,  dried,  and  w . n-kf*l  op  in  the  naual  way. 
.  ,.i  the  :■  1  k:i 1 1  metals  with  inorganic  or  organic 
•aids  may  be  used  or  cheap  waste  salt  solutions  from 
the  Stassfurt  district.      I .   F.   B. 

Stnur,    grasses,   efc.J    P  obtaining   fertile 

m  .     C.   Wolf,   Bchweineburg,   and 

1'rommer,  Crimniitachau.    Ger,  l'at.  307,688, 

I    is. 

iimi  the  upper  parts  ol  the  steins  containing  the 
iin.-r  ti  1 1  r-.  -  -  are  employed  for  the  manufacture  of 
ile  fibres  by  digestion  with  alkalis.  These  upper 
portions  may  be  again  subdivided  in  order  to  obtain 
materials  tor  fine  and  ooarse  spinning.  The  lower 
portions  ol  the  steins  are  need  for  Inter  or  other 
iltural   purposes.-    I.    F.   B. 

Trs'  Manufacture  of  durable .     U 

Limbach,  and  S.  Herzberg,  Charlotten- 
burg  '■•  fn  313  -'",  15.1.18. 
Stkinu,  rope,  etc.,  or  the  constituents  used  in  pre- 
paring them,  particularly  materials  composed  of 
paper  yam.  are  coated  with  metals  by  the  Bpraying 
process.  I  he  metaln  oated  textiles  are  distinguished 
by  a  high  tensile  Btrength  and  resistance  to  external 
influences. — J.  F.  B. 

I    .,■...«»■   threads;  Machine  for  spinning,    washing, 

and  iii  •ii"!/  .       M     Denis,   lions,   Belgium. 

Fat.  125,394,  8.4.19.    (Appl.  8878/19.)    Int. 
Com    .  B.8.18. 

The  riacose  is  fed  through  one  of  a  pair  of  inter- 
changeable  filter-boxes  unci  a  Ix'iit  glass  tobe  which 
delivers  it  to  the  squii  ting  noasle  directed  upwards. 
coagulating  liquid  i-  contained  in  a  vessel 
shaped  like  a  test-tube  which  ran  be  adjusted 
virtually  in  any  desired  position  tn  afford  a  suit- 
able immersion  of  the  nozzle  in  the  bath. 
The  coagulating  liquid  is  continuously  circulated 
through  inlet  and  overflow  pipes  with  flexible  con- 
n.<  tions.  The  thread  passes  upwards  out  of  the 
bath  and  is  caught  by  hooks  attached  to  an  endless 
travelling  metallic  web,  preferably  of  aluminium, 
on  which  it  travels  downwards  in  an  inclined  path. 
During  its  passage  in  contact  with  the  web  the 
thread  is  Bprayed  by  various  suitable  liquids,  e.g., 
a  fixing  and  a  washing  liquid,  which  arc  coll. 
in  troughs  arranged  behind  the  wire-cloth  support. 
At  tic  bottom  the  thread  is  detached  from  the 
web  by  a  jet  of  liquid  directed  through  the  latter  in 
the  reverse  direction,  and  is  passed  through  a  dry- 
ing chamber  while  supported  by  a  similar  web 
travelling  upwards  through  a  current  of  hot  air. 

— J.  F.  B. 

t'rlhdose  acetate;  Flexible  product  having  a  base 

of  .    J.  Dupont.  Assignor  to  Soc.  Anon,  des 

Ktaliliss.in.-nts   .1.    Dupont,    Argenteuil,    France. 
rj.8    Pat.  1,317,276,  30.9.19.    Appl.,  18.1.18. 

v  I  i.ASTic  composition  is  made  with  cellulose  acetate 
to  which  a  mixture  of  o-  and  p-hydroxybenzyl 
alcohols  has  been  added. — J.  F.  B. 

Cellulose  formations;  Process  for  producing  . 

P      Min.k.     Heriii-dorf.     Germany.        U.S.     Pat. 
1.317,306,  30.9.19.     Appl.,  2.9.1  1 

A  crrnAMMoMiM  solution  of  cellulose  is  projected 
■   f.r. .  ipiteting  hath  containing  copper  car- 
bonate and  an  alkali  hydroxide.-— J.  F.  B. 

or  paper  board.     E.  C.  R.   Marks,  London. 
From  Cedaroid  Co.,  Inc.,  Rochester,  NY,  C.S.A. 
Pat.  133,732,  11.9.18.     (Appl.  11.784/18.) 

Paper  or  paper  board  intended  for  containers  or 
receptacles,  or  for  keeping  away  insects  or  germs, 


is  made  by  ilc  incorporation  with  the  paper   pulp 

ol  an  odorous  ~uli~t.ni..  ial  oil.  mixed  with 

a  suitable  substance  to  promote  emulaification,    A 
mixture  suitable  for  tobacco  paper  is  composed  ol 
»ater.  85;  cedar  oil.  25;  BUgar,  !•">;  liquorice,   10; 

vinegar.    Ill;    alcohol.    111.    and    glycerin,    6  This 

mixture  is  slowly  added,  in  the  proportion  of  10 — 
20    ,  to  the  pulp  in  the  beater.— J.  *.  B. 

Popi  i  fame.    •' .  A.  I  •■ 

c  u ,   Montreal,  Canada.       I   8.   Pat.   1,317,616, 
30.9.19.     Appl.,  31.5.17. 

Rosin  soap  containing  over  26  of  free  rosin  is 
diluted  and  then  discharged  into  s  cold  solution  of 

sodium   silicate   until   the  total  dilut responds 

approximately  to  8     ol  total  solids. 

Paper  product  and  process  of  making  same.    J.  A. 

DeCew.  .Montreal,  Canada.      l.S.   1'at.    1,317.1.1-. 
30.H.IV      Appl.,    15.4.18. 
W.VTF.ltritooK    paper    is   made   by    incorporating   with 

the  paper  stock,  as  a  sizing  agent,  a  precipitated 
mixture  of  wax.  rosin,  and  alumina,  then  drying 
the  product,  and  heating  to  the  fusion  temperature 

of  the  sizing  mixture. — J.  F.  B. 

Paver-size;   Process  of   treating  .    J.   A.   De 

Ccw,   Montreal,   Canada.     U.S.    Pat.    1,317,619 
30.9.19.     Appl.,  15.4.18. 

A  SUFFICIENT  quantity  of  alkali  is  added  to  the 
paper  stock  in  the  heaters  or  mixers  so  that  the  con- 
centration  of  the  basic  ions  will  prevent  the  forma- 
tion of  alkaline-earth  rosinates  by  the  Baits  existing 
in  solution;  a  resin  size  is  then  added  and  pre- 
cipitated by  aluminium  sulphate. — .T.  F.  B. 

Paper  for  spinning,  paper  yarns,  and  fabrics;  Pro- 
cess for  softening  .  C.  Elasenbring,  Ham- 
burg.   Ger.  Pat.  300,695,  6.1.17. 

The  goods  are  treated  with  a  relatively  strong  solu- 
tion of  calcium  chloride  and  then  rinsed  in  such  a 
manner  that  the  calcium  chloride  is  not  completely 
removed.  Alternatively  the  goods  may  ho  im- 
pregnated with  a  smaller  quantity  of  a  dilute  solu- 
tion of  calcium  chloride  and  then  Btoved  without 
washing.  The  treated  material  has  a  soft  and 
slightly  soapy  feel,  and  the  tensile  strength  is 
scarcely  affected. — J.  F.  B. 

Paper  i/am  fabrics;  Process  for  compacting  . 

F.  Rawitscher,  Berlin.  Ger.  Pat.  301,361,  3.5.17. 
The  finished  fabric  is  subjected  to  a  prolonged  boil- 
ing treatment  in  order  to  convert  its  constituent 
yarns  into  a  permanently  swollen  condition.  If 
the  boiling  be  continued  for  a  sufficient  length  of 
time,  the  swollen  condition  of  the  individual  threads 
becomes  fixed  without  destroying  their  twist.  Even 
if  the  strength  of  the  single  threads  is  diminished 
by  this  treatment,  that  of  the  complete  fabric  is 
rather  increased  thereby,  owing  to  the  fact  that 
the  yarns  of  the  fabric  are  considerably  compacted. 
If  it  be  desired  to  compact  the  fabric  without 
making  it  more  absorbent,  the  treated  fabric  may 
be  impregnated  with  some  water-repellent  sub- 
stance.— J.  F.  B. 

Paper  textiles  and  articles  made  therefrom  ;  Water- 
proof   impregnation    of .      M.    Linke,    Rcm- 

scheid.  Ger.  Pat.  305,024,  26.6.17. 
Paper  fabrics  or  the  stitched  articles  made  up  from 
them  are  steeped  in  water  until  they  show  no 
further  shrinkage,  and  are  then  treated,  slightly- 
damp  or  alter  drying,  with  brushes,  Ix-ing  subse- 
quently painted  in  the  same  condition  on  one  or 
both  sides  with  a  water-repellent  impregnating 
material  which  also  makes  them  pliable.  The  im- 
pregnating material  may  he  composed  of  chalk, 
lithopono,  a  hinder  consisting  of  an  oil  lacquer 
containing  fatty  matter  and  a  thinner  such  as  oil 
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of  turpentine  or  a  substitute.  The  brushing  treat- 
ment must  always  be  performed  in  the  same  direc- 
tion, in  order  to  make  the  surface  of  the  paper 
fabric  uniform  and  fiat  and  to  smooth  down  the 
fibres  which  have  been  raised  by  the  steeping,  also 
to  allow  of  a  uniform  distribution  of  the  impreg- 
nating material. — J.  F.  B. 

Paper    fabrics;    Process    for    impregnating    . 

Gebr.  Hevl  und  Co.  A.-G.,  Charlottenburg.  Ger. 
Pat.  307,771,  14.8.17. 

The  goods  are  impregnated  with  mixtures  contain- 
ing wood  tar  or  wood  tar  oils  and  cellulose  esters, 
particularly  in  combination  with  amyl  acetate. 
The  impregnated  fabric  may  be  used  as  a  material 
for  water  buckets,  tent  covers,  ground  cloths,  wagon 
sheets,  etc. — J.  F.  B. 

[Paper-making  machines;']  Steam   inlet  and  water 

outlet  connections  for  drying  cylinders  [of ]. 

J.  O.  Lundberg,  Borge,  Norway,  and  H.  S. 
Wahlberg,  Sandarne,  Sweden.  Eng.  Pat. 
136,485,  25.6.18.    (Appl.  15,999/19.) 


VI.- BLEACHING;  DYEING;   PRINTING; 
FINISHING. 

Bleaching  of  cotton  fabrics  containing  coloured 
threads.  R.  Aue.  Sealed  note  No.  2117,  Aug.  28, 
1911.  Bull.  Soc  Ind.  Mulhouse,  1919,  85,  44— 
45.     Report  by  T.  Strieker.     Ibid.,  45 — 46. 

The  author  attributes  the  bleeding  and  loss  of 
colour  of  indigo-dyed  threads  to  the  action  of  the 
dressings  in  the  material,  which  exert  a  reducing 
action  during  the  alkali  boil,  and  proposes  the 
addition  of  an  oxidising  agent  to  the  liquor.  Satis- 
factory results  are  obtained  by  the  use  of  sodium 
peroxide.  This  method  was  used  in  a  works  at 
Tagiewa,  Baku,  in  1909,  the  kier  liquor  containing 
1J  kilos,  of  sodium  peroxide  in  2000  litres  of  water; 
boiling  was  effected  at  a  pressure  of  0'3  atm. 
Further  addition  of  caustic  soda  is  unnecessary; 
the  colour  remains  unchanged  and  the  whites  are 
well  bleached.  Strieker  points  out  that  the  addi- 
tion of  an  oxidising  agent  is  not  entirely  novel,  as 
several  methods  have  been  proposed  (see  Fr.  Pat. 
392,858  of  1908  and  Ger.  Pats.  218,254  of  1908  and 
250,397  of  1910;  this  J.,  1909,  89;  1910,  419;  1912, 
1122).  It  is  pointed  out  that  the  addition  of 
sodium  peroxide  to  the  lye  with  ordinary  apparatus 
leads  to  a  serious  loss  of  oxygen. — L.  L.  L. 

Aniline  Black;  New  process  for  production  of 

on  wool.  M.  Prud'homme.  Sealed  note  No.  1436, 
Dec.  30,  1903.  Bull.  Soc.  Ind.  Mulhouse,  1919, 
85,  39—41.  Report  by  M.  Battegay.  Ibid.,  43— 
44. 

The  author  describes  an  improvement  on  a  process 
described  previously  (this  J.,  1913,  908).  The  fibre 
is  mordanted  and  oxidised  by  means  of  an  acid  bath 
containing  10 — 20  grms.  of  chromic  acid  per  litre, 
The  material  is  steeped  for  5 — 10  minutes,  wrung 
lightly,  washed,  and  then  hung  up  to  dry.  The 
dyeing  is  carried  out  by  working  the  oxidised 
material  for  one  hour,  or  sufficiently  long  to  obtain 
even  impregnation,  in  a  cold  bath  of  aniline  and 
an  acid,  e.g.,  hydrochloric  acid  or  an  organic  acid, 
preferably  formic  acid ;  the  material  is  squeezed  and 
then  allowed  to  lie  in  heaps.  The  oxidation  is  com- 
plete in  about  1 — 1J  hours  The  material  is  then 
simply  well  washed  and  dried,  further  treatment 
being  unnecessary.  The  use  of  organic  acids  pre- 
vents too  rapid  oxidation  of  the  aniline  in  the  bath, 
and  the  oxidation  is  partly  obviated  by  use  of  a 
concentrated  bath,  100  grms.  of  aniline  per  litre. 
The  method  is  applicable  to  other  bases,  e.g.,  o-  and 
p-toluidine,     benzidine,     etc.,     giving     blacks     or 


browns.  It  is  also  applicable  to  other  colouring 
matters  susceptible  to  oxidation  ;  with  these  a  slight 
steaming  after  exposure  may  be  necessary. 

— L.  L.  L. 

Aniline  Black;  Dyeing  of on  wool  and  on  mixed 

wool  and  cotton,  or  wool  and  silk  fabrics.  M. 
Prud'homme.  Sealed  note  No.  1454,  Mar.  10, 
1904.  Bull.  Soc.  Ind.  Mulhouse,  1919,  85,  42— 
43.    Report  by  M.  Battegay.     Ibid.,  43 — 44. 

An  improvement  on  the  process  described  in  the 
preceding  abstract  consists  in  the  addition  of  a 
ferric  salt  to  the  mordanting  bath,  with  or  without 
an  acid.  The  bath  contains  1*5  grms.  CrOs,  2'0 
grms.  Fe^Cl,  of  45°  B.  (sp.  gr.  1453),  100  grms.  of 
water.  The  material  is  steeped  for  lO  mins.  in  the 
cold  bath,  squeezed,  exposed  to  the  air  for  10  mins. 
and  washed.  It  is  then  dyed  by  immersing  in  a  cold 
bath  containing  100  grms.  of  aniline,  80  grms.  of 
hydrochloric  acid  of  21°  B.  (sp.  gr.  1'17),  100  grms. 
of  formic  acid  (60%),  and  1800  grms.  of  water, 
after  which  it  is  exposed  to  the  air  for  1 — 1J  hours. 
Goods  containing  cotton  are  preferably  mordanted 
in  a  bath  at  45° — 50°  C.  A  considerable  improve- 
ment is  effected  by  the  addition  of  0'05 — 01  grm. 
of  potassium  permanganate  to  the  iron  bichromate 
bath.  For  wool  alone  a  passage  through  a  weak 
formic  or  oxalic  acid  bath  at  50°  C,  and  with  half- 
wool  or  "  gloria  "  an  acid  bath  of  bichromate, 
suffices  to  complete  the  fixation  of  the  black. 

— L.  L.  L. 

Indigo;    Direct    printing    of   on   unprepared 

fabric.  L.  Caberti,  C.  Barzaghi,  and  P.  Roggieri. 
Sealed  note  No.  1408,  July  28,  1903.  Bull.  Soc. 
Ind.  Mulhouse,  1919,  85,  46—47.  Report  by  T. 
Baumann.     Ibid.,  47 — 48. 

The  authors  print  the  material  with  a  paste  from 
which  hydrosulphite  is  formed  in  the  fibre,  and  thus 
reduces  the  indigo.  The  paste  contains  gum  arabic 
solution  (1/1),  200  grms.;  indigo  20%  M.L.B.,  150 
grms. ;  anhydrous  sodium  sulphite,  180  grms. ; 
ammonium  oxalate,  180  grms. ;  zincpowder,60grms. ; 
soda  ash,  50  grms.;  borax,  40  grms.;  glycerin,  140 
grms.  After  printing  the  material  is  dried,  steamed 
for  80 — 90  sees,  at  101°  C,  and  passed  through  a 
bichromate  bath.  Full  shades  are  obtained.  The 
paste  appears  to  give  better  results  after  it  has 
been  kept  for  some  time.  Baumann  states  that  the 
results  are  good,  and  that  the  colouring  matter  is 
entirely  reduced  to  a  yellowish  green,  the  colour 
remaining  without  alteration  for  eight  days.  By 
double  decomposition  normal  ammonium  sulphite  is 
formed  in  the  paste,  and  this  is  reduced  by  the  zinc 
to  normal  ammonium  hydrosulphite. — L.  L.  L. 


VII.- ACIDS;  ALKALIS;  SALTS;   NON- 
METALLIC  ELEMENTS. 

Contact  sulphwric  acid  manufacture ;  Thermal  pro- 
blem in  — ■ — .  F.  C.  Zeisberg.  Trans.  Amer. 
Electrochem.  Soc,  1919,  195—202.  [Advance 
proof.] 

The  contact  process  for  manufacture  of  sulphuric 
acid  is  outlined  with  special  reference  to  the  con- 
trol of  temperature  so  as  to  obtain  maximum  con- 
version of  the  sulphur  dioxide.  The  temperature 
may  be  kept  below  the  maximum  limit  by  supply- 
ing the  reacting  gases  to  the  catalyst  so  slowly  that 
the  heat  is  dissipated  by  radiation ;  by  diluting  the 
reaction  gases  with  an  inert  gas;  by  returning  a 
portion  of  the  converted  gases  to  the  entering  gas 
stream  and  so  lowering  the  concentration ;  by  carry- 
ing out  the  conversion  in  stages  with  intermediate 
cooling  of  the  gases ;  or  by  cooling  the  catalyst  and 
converter  by  means  of  pipes  and  cooling  jacket.  A 
resume  is  given  of  many  processes  ehibodying  the 
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above  principles,  all  of  which,  except  the  re-circu- 
lation of  ■  portion  of  the  converted  gasee,   have 

•1  need  in  the  past,  and  ■  list  of  IS.  paten! 
appi  ml.  d.-    W.  .1.   W. 

Monia;     Determination     of    .       Relative 

raai  of  colorimetric  anil  tit  ninth ie  methods, 

E    R,  All.  n  nnd  11.  s.  Davisson.    J.  Biol.  Chem., 
1919,  -18.  183—197. 

Tut:  rolumetric  methodj  are  on  the  whole  con- 
sidered  to  be  the  more  reliable  for  genera]   nee, 

although  «  lull  great  care  is  taken  with  the  experi- 
mental technique  it  is  possible  that  the  Neealer  pro- 
givea  r«  •  -^  1 1 1 1  -  of  slightly  greater  accuracy. 
Methyl  r.d  is  undoubtedly  the  beet  indicator  for 
the  titration  of  ammonia.  (See  further,  J,  Chem. 
Bo   .  Kb.,  L990.W.  C.  D. 

Absurbent  for  ammonia  respirators.  G.  St.  J.  l'cr- 
rott,  M.  Yablick,  and  A.  C.  Fieldner.  J.  Ind. 
Bag.  Chem.,  1919,  II,  1013—1016. 

riimi  mum  impregnated  with  copper  sulphate  is 
shown    to    have    a    large    capacity    for    absorbing 

ammonia.  A  canister  containing  15  eh.  in.  of  tins 
material  will  protect  a  man  for  at  least  5  hrs.  in 
air  containing  2  of  ammonia,  or  for  2'5  hrs.  in 
air  containing  .">  of  ammonia.  Tests  at  rapid 
breathing  rates  showed  that  the  canister  affords 
ample  protection  even  during  severe  exertion. 
Cobalt  chloride,  ferrous  sulphate,  silicic  acid,  and 
boric  acid  are  also  good  absorbents  of  ammonia. 

— \V.  P.  S. 

Ammonium    nitrate;   Properties  of  .     Part   I. 

ting  point  and  transition  temperatures. 
R.  Q.  Early  and  T.  M.  I.owrv.  Chem.  Soc. 
Trans  .  1919,  115,  13S7— 1404. 

Tut:  fronting  point  of  ammonium  nitrate  is  very 
Sensitive  to  the  influence  of  slight  traces  of 
moisture.  By  careful  purification  and  drying  it 
ha*  been  raised  to  169'6°  C.  The  two  higher  tran- 
sition points  were  determined  from  the  arrests  of 
temperature  on  heating  and  cooling  the  salt  sus- 
pended in  a  liquid  of  similar  density.  The  mean 
values  found  were  1252°  C.  and  84"2°  C.  respec- 
tiv.lv.  The  lower  transition  point  was  determined 
dilatomctrically  and  found  to  be  32T°  C.  The 
arrest  points  due  to  the  change  of  state  at  this 
temperature  do  not  coincide  with  the  transition 
point,  but  are  determined  by  the  rate  of  loss  or 
gain  of  heat,  as  the  velocity  of  change  of  state  is 
much  less  than  at  the  higher  transition  points. 

— O.  F.  M. 

.Vi/rni/fn ;  Fixation  of in  the  form  of  hydrogen 

■  in i  tde  by  means  of  an  electric  arc.  E.  Briner 
and  A.  Baerfuss.  Helv.  Chim.  Acta,  1919,  2, 
663—666. 

MtxTritF.s  of  hydrocarbons  and  nitrogen,  when  sub- 
mitted to  the  aetion  of  an  electric  arc,  produce 
hydrocyanic  acid  in  yields  much  superior  to  the 
m.  Ids  of  ammonia  from  nitrogen  and  hydrogen. 
Tli.'   mixture  of  gases  is  circulated  at  a  speed  of 

10  litres  per  hour  in  a  chamber  where  an  arc 
of  0'020  amp.  is  burning  between  platinum  elec- 
trodes 7  mm.  apart.  Using  a  mixture  of  12  parts 
of  methane,  23  of  nitrogen,  and  Go  of  hydrogen  at 
a  pressure  of  635  mm.,  OS      by  volume  of  hydrogen 

l  ide  is  obtained.  This  gives  a  yield  of  0*46  grm. 
IK  N  |mt  kilowatt-hour  in  addition  to  a  yield  of 
oil  grm.  of  ammonia  per  kilowatt-hour.  In  this 
case  the  P.I),  applied  was  1020  volts.  With  the  same 
mixture,  but  with  a  voltage  of  420,  012"'  by  volume 
HCN  wa-.  obtained,  which  is  T75  grm.  HCN  per 
kilowatt-hour  and  011  grm.  NH,  per  kilowatt-hour. 
The  best  results  were  obtained  with  a  mixture  of 
1  part  of  methane  and  5  parts  of  nitrogen  at  505 
volt  M.ld  of  0"75'1    by   volume  of   HCN 


was  obtained,  which  is  7-39 grata.  1KN  par  kilowatt- 
I"'1"  and  0-48  grm,  Ml    p,  ,   kilowatt-hour. 

—J.  F.  S. 

Chlmine  nnd  alkali;  Manufacture  <-/  in   the 

I  nited  State*  hy  modern  electrolyti*    processes. 
i     Chaleyer.     Rev.  Prod.  Chim.,  1919.  22,  818— 

620. 

Iim  various  types  ol  electrolytic  cells  employed  for 
the  manufacture  of  chlorine  and  akali  are  divided 
into  the  following  classes:-  Cells  with  a  permeable 

diaphragm    between    the    anode    and    cathod.       cells 

h  ith  an  intermediate  mi  n  nrj  elei  trode;  cells  in 
which  stratified  layers  are  Fori I  in  the  electro- 
cells  employing  molten  sodium  chloride  as 
olyte  with  a  lead  cathode.  The  cells  with  dia- 
phragms  are  the  only  ones  used  to  a  large  extent 
commercially  in  the  Tinted  States,  and  these  mav 
be  divided  into  three  groups:-  (a)  Cells  with  dia- 
phragms immersed  in  the  electrolyte,  with  separate 
arrangements  for  feeding  and  circulating  the 
anodic  and  cathodic  electrolytes;  (b)  cells  in  winch 
the  diaphragm  is  in  contact  on  the  anode  side  only 
with  the  electrolyte,  the  latter  passing  from  the 
anode  to  the  cathode  compartment;  (e)  cells  with 
diaphragms  immersed  in  the  electrolyte,  with  circu- 
lation of  tho  latter  from  one  compartment  to. 
another.  In  cells  containing  immersed  diaphragms 
hypochlorites  and  chlorates  are  formed,  giving  rise 
to  oxygen  at  the  anode,  with  resulting  deterioration 
of  anodes  and  contamination  of  chlorine  by  carbon 
dioxide,  together  with  a  low  electrolytic  yield.  The 
cells  of  group  (10,  which  include  the  Townsend, 
Wheeler.  Allen-Moore,  and  Nelson  types,  do  not 
suffer  from  this  defect,  and  are  described  in  detail. 
The    Billiter-Sieinens    type   belongs    to   group    (c),. 


Hydrogen 

Chlorine 
Brme 

Anodes  o£  graphite 
/\       .Cement 
rn     /       .1.  Hydrogen 


Cathode 
Compartment 

.  Anode 
Compartment 

Cathodes 
Dii3phr**gm&- 


Insulators 
3     dement 


but  is  little  used  in  the  United  States.  The  Allen- 
Moore  cell  is  shown  in  transverse  section  in  the- 
diagram.  the  dimensions  of  each  cell  being:  length, 
o  1  m.  ;  breadth,  055  m.  ;  height,  104  m.  The  elec- 
trolyte is  freed  from  calcium,  magnesium,  sulphate, 
and  suspended  organic  matter;  it  contains  310 — 
316  grins,  of  salt  per  litre,  and  is  slightly  acid 
drill  HC1).  The  products  of  electrolysis,  chlorine, 
caustic  soda,  and  hydrogen",  are  very  pure,  the 
purity  of  the  chlorine  being  98'6  .  and  the  caustic 
soda  liquor  contains  8 — 10%  NaOH  and  12%  NaCl. 
For  the  production  of  5  tons  of  chlorine  and  5'6 
tons  of  "da  per  day  of  24  hours,  based  on  a 
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guaranteed  efficiency  of  92%,  the  following  figures 
are  given :  — 


No.  of  cells. 

Amperes. 

Volts. 

Consumption  in  K.W.U. 

Per  ton            Per  ton 
chlorine.       caustic  soda. 

150 
130 
120 

1200 
1400 
1500 

3-8 

405 

4-2 

3129                   2772 
3335                   2954 
3458                   3063 

The  principal  advantages  claimed  for  this  type  of 
cell  are :  the  cells  are  constructed  of  a  cheap 
cement,  which  is  non-conductive  and  therefore  pre- 
vents losses  of  current;  dismounting  for  cleansing 
and  repairing  is  easily  effected,  thus  avoiding 
losses  of  time ;  a  high  concentration  is  obtained  in 
the  caustic  liquor,  reducing  expense  in  evaporation  ; 
the  life  of  the  anodes  is  greater  than  in  the  cases  j 
when  hypochlorous  acid  is  formed ;  practically  no 
chlorate  is  formed. — B.  N. 

Alkali  chlorides;  Comparative  electrolysis  of  . 

E.  Briner,  A.  Tykociner,  and  B.  Alfimoff.     Helv. 

Chim.  Acta,  1919,  2,  666—672. 
Solutions  of  the  chlorides  of  lithium,  sodium,  and    j 
potassium  of  concentration  312V  when  electrolysed 
bv  a  current  of  50,000  coulombs  showed  a  total  cur- 
rent yield   of   75%,   82'5%,   and   87%    respectively. 
(See  also  J.  Chem.  Soc.,  Feb.,  1920.)— J.  F.  S. 

Halogens;  Indirect  electrolytic  estimation  of  .    I 

J.  H.  Reedy.  J.  Amer.  Chem.  Soc.,  1919,  41, 
1898—1902. 
Halogens  may  be  estimated  electrolytically  by  the  I 
following  method.  The  solution  of  a  halogen  salt  is 
electrolysed  between  a  silver  gauze  anode  and  a 
bright  platinum  cathode  with  a  current  of  potential  j 
0'59  volt.  This  ensures  the  deposition  of  the  whole 
of  the  halogen  on  the  anode  as  silver  halide,  but 
towards  the  end  of  the  process  some  silver  goes  into 
solution.  To  make  sure  all  the  halogen  is  deposited 
the  current  is  passed  for  about  15  mins.  at  0'59  volt; 
at  the  beginning  the  current  is  large,  but  it  falls  to 
a  negligible  value  after  this  time;  the  voltage  is 
then  raised  to  0'60  volt  and  the  current  passed  for 
a  further  5  mins.  The  anode  is  washed,  dried, 
and  weighed,  and  then  made  the  cathode  in  the 
electrolysis  of  a  dilute  solution  of  sodium  hydroxide 
until  there  is  a  free  evolution  of  hydrogen.  This 
reduces  the  silver  halide  to  black  silver,  which  is 
not  very  adherent  and  must  be  handled  carefully. 
The  electrode  is  washed,  dried,  and  heated  in  an 
electric  furnace  until  it  becomes  white  and  the 
whole  is  sintered  together.  It  is  then  weighed,  and 
the  loss  in  weight  gives  the  Height  of  the  halogen. 
The  method  gives  results  comparable  in  accuracy 
with  those  obtained  by  the  usual  gravimetric 
method.— J.  F.  S. 

Perchlorate;   Electrolytic,  formation  of  from 

chlorate.  J.  G.  Williams.  Faraday  Soc,  Dec, 
1919.  [Advance  copy.] 
The  formation  of  perchlorate  by  electrolysis  is  con- 
siderably improved  if  a  higher  temperature  (up  to 
60°  C.)  is  maintained  in  the  electrolyte,  and  the  fre- 
quent addition  of  acid  still  further  improves  the 
efficiency.  During  the  electrolysis  chloride  is  pro- 
duced, and  there  appears  to  be  an  equilibrium  value 
for  each  temperature,  varying  from  2'3  grms.  per 
litre  at  31°  C.  to  4'7  grms.  per  litre  of  sodium 
chloride  at  59°  C— B.  N. 

Potassium    permanganate;    Manufacture    of    

from  ferro-manganese  by  electrolysis.     M.  de  K. 
Thompson.    Chem.  and  Met.  Eng.,  1919,  21,  680— 
681. 
The    commercial    manufacture   of    potassium    per- 
manganate from  ferro-manganese  was  investigated. 
A  preliminary  small-scale  experiment  was  carried 


out  with  ferro-manganese  of  the  following  com- 
position :— Mn,  75T%;  Fe,  167%;  C,  6T%;  Si, 
0'9%  ;  P,  0"2%  ;  Cu,  Ni,  Ca,  Mg,  As,  traces.  Using 
potassium  hydroxide  solution  (24  grms.  per  100 
cc)  with  an  anode  current  density  of  180  amp. 
per  sq.  ft.  at  45° — 50°  C,  electrolysis  proceeded  for 
a  few  hours  with  a  current  efficiency  of  15%,  but 
the  anode  became  coated  with  oxides.  This  trouble 
was  obviated  by  substituting  an  electrolyte  of  20% 
potassium  carbonate  solution.  A  large-scale  ex- 
periment which  was  carried  out  showed  'the  neces- 
sity of  keeping  the  temperature  of  the  electrolyte 
down  to  40°  C.  to  prevent  coating  of  the  anode. 
Sheet-iron  cathodes  and  asbestos  cloth  diaphragms 
were  used.  Current  density  was  65  amp.  per  sq. 
ft.  at  42  volts,  with  total  current  of  350  amp.,  and 
current  efficiency  was  about  17%.  The  electrolytic 
concentration  was  200  grms.  per  litre.  The  pro- 
cess was  continued  for  five  days,  but  arrested  each 
night.  The  liquid  and  anode  mud  were  then  re- 
moved and  heated  to  90°  C,  and  the  solution  fil- 
tered and  crystallised,  the  crystals  being  finally 
centrifuged.  About  40  lb.  of  98%  potassium  per- 
manganate was  made.  The  estimated  cost  was 
§I0'38  per  lb.  The  process  is  stated  to  be  com- 
mercially feasible. — W.  J.  W. 

Potash;  IT'oorf  ashes  and  production  of  .     E. 

Bateman.  Chem.  and  Met.  Eng.,  1919,  21,  615— 

619. 
The  ash  content  of  American  species  of  wood  varies 
from  0'05  to  3"02%  in  hardwoods,  and  from  0'02  to 
0'82%  in  softwoods,  with  an  average  of  0'61%  and 
0'30%  respectively,  but  the  content  of  the  same 
species  may  vary  within  wide  limits.  Most  of  the 
ash  from  softwoods  is  lost  in  burning,  being  carried 
up  the  chimney.  The  potash  content  of  pure  wood 
ashes  is  considerably  higher  than  that  of  commer- 
cial ashes  which  eon'tain  sand,  sawdust,  charcoal, 
and  other  impurities.  A  large  number  of  analyses 
of  commercial  ashes  gave  an  average  of  3'6%  K,0. 
The  potash  is  recovered  from  the  ashes  by  leaching. 
The  author  describes  the  planit  and  its  operation 
and  gives  details  of  the  manufacturing  costs. 
During  normal  times"  the  manufacture  of  potash 
from  wood  ashes  would  not  be  remunerative  except 
under  specially  favourable  local  conditions. 

— S.  S.  A. 

Silicate    of   soda;   Properties   of   commercial  . 

J.  G.  Vail.    J.  Ind.  Eng.  Chem.,  1919,  11,  1029— 

1031. 
All  commercial  preparations  of  sodium  silicate 
contain  more  silica  than  corresponds  to  the  formula 
Na2SiOj,  one  grade  containing  four  times  that 
amount.  The  ratio  between  sodium  oxide  and 
silica  varies  between  1:4  and  2:3.  Products  more 
alkaline  than  the  latter  are  not  made  owing  to 
their  tendency  to  crystallise,  whilst  the  limit  in  the 
other  direction  is  fixed  by  the  low  solubility  of 
preparations  containing  more  silica.  The  green  or 
yellow  colour  of  ithe  commercial  products  is  due  to 
small  amounts  of  ferrous  or  ferric  iron,  the  latter 
being  most  frequent  in  the  alkaline  types.  The 
solution  with  1:4  ratio  may  be  concentrated  to 
about  37°  B.  (sp.  gr.  1305;  about  34%  of  total 
solids)  and  then  has  the  consistence  of  a  jelly ;  if 
cooled  to  5°  C.  it  may  be  moulded  into  balls.  A 
silicate  of  2:3  ratio  may  be  concentrated  to  about 
69°  B.  (sp.  gr.  1-916;  about  62;5%  total  solids),  and 
is  then  a  tough  mass  which  may  be  drawn 
into  threads;  it  absorbs  moisture  from  the  air. 
The  possible  concentration  increases  with  the 
rise  in  the  alkali  content.  The  ordinary 
40°  silicates  freeze  at  about-3°  C,  becoming  white 
and  opaque,  whilst  solutions  of  above  60°  B.  (sp. 
gr.  1'71)  do  not  lose  their  transparency  on  freezing, 
but  become  harder  and  finally  brittle.  The  precipi- 
tates formed  in  sodium  silicate  solutions  by  most 
salts  of  heavy  metals  are  said  to  contain  free  silicic 
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acid.  Precipitation  is  also  effected  liy  various 
dehydrating  agents,  such  aa  alcohol,  glycerin,  salt 
brine,  and  strong  ammonia  solution.  The  precipi- 
tate! may  bo  re-dissolved,  but  the  resulting  soiu- 
tiont  differ  from  the  original  solution,  notably,  in 
their  risoositjy.  Solutions  rich  in  silica  increase 
slowly  in  viscosity  until  tho  condition  of  jolly  is 
kched,  when  there  is  a  vory  pronounced  increase. 
Tins  is  the  case  whether  the  rise  in  viscosity  is 
duo  to  decrease  in  alkalinity,  decrease  in   tetiipora- 

ture.  or  in.  fas.;  111  concentration.  Advantage  it 
taken  of  this  property  in  preparing  rapid eotting 
adheaivee  from  sodium  situate.     The  rhangn  from 

a  li(|iud  to  a  solid  condition  may  take  place  with 
the  loss  oi  1  ol  moisture,  which  may  be  rapidly 
absorbed  by  a  layer  of  paper-hoard.  Solutions 
suitable  for  this  purpose  when  dried  in  the  air 
do  not  contain  lesa  than  al>out  I'd  oi  moisture. 
The  resulting  solid  solution  is  more  soluble  than 
anhydrous  silicate  of  the  same  relative  composition. 
If  suddenly  exposed  to  a  temperature  above  100°  C. 

such  a  solution  expands  into  a  mass  oi  permanent 

bubbles,  and  has  an  apparent  sp.  gr.  as  low  as  II  III. 
In  this  condition  it  is  an  excellent  thermal  insu- 
lator. Clels  of  widely  different  physical  characters 
are  made  by  treating  silicate  solutions  with  vary- 
ing concentrations  ol  acid.  Strongly  acid  gels  are 
used  to  prevent  the  splashing  of  acid  from  storage 

batteries,  whilst  very  hard  neutral  gels  may  be  used 
in  the  preparation  of  material  for  the  adsorption  of 
The  tensile  strength  of  sodium  silicate  mix- 
ture* for  acid-proof  cements  is  easily  brought  up 
to  1700  lb.  per  sip  in.  for  air-dried  briquettes,  whilst 
a  baked  mixture  of  sodium  silicate  and  (lay,  as 
used  in  the  manufacture  of  abrasive  wheels,  has  a 
tensile  strength  above  2(X)0  lb.  per  sq.  in. — C.  A.  M. 

I  nil   chloride;  Transition   of  dry  .     A. 

Smith,  H.  Eastlack,  and  <;.  Scan  hard.    J.  Amer. 
Chem.  So,  .,  1919,  41,  r.ib'l— 1969. 
Ammomim    chloride   dried   over   phosphorus   pent- 
oxide    in    a    vacuum    for    three   years   at   ordinary 
temperatures  or  for  45  days  at  15.5° — 165°  C.  under- 
-     the    same     transition     to    a    second     crystal- 
line  form   at    184*5°  C.     (See   also  J.   Chem.  'Soc, 
1920.)-  .1.  F.  S. 

P  tcipitates;     New    physico-chemical    method    of 

analysis  of .     Application  to  tlie  study  of  the 

calcium  phosphates.   P.  Jolilxjis.    Comptes  rend., 
1919,  169,  1161 — 1163. 

o  the  rapid  method  for  mixing  solutions  pre- 
viously described  (this  J.,  1920,  84a),  the  author 
has  Btudied  the  products  obtained  by  mixing  [ 
Solutions  of  calcium  hydroxide  and  phosphoric  aoid 
in  varying  proportions.  In  each  case  when  equili- 
•  briuni  wa.s  reached  the  precipitate  was  collected  and 
analysed  and  the  supernatant  liquid  was  analysed. 
Dicalcium  phosphate  can  only  be  formed  in  a  solu- 
tion containing  at  least  0*80  grm.  PjOs  per  litre  in 
the  form  of  monocalcium  phosphate,  and  similarly 
tricalcium  phosphate  is  only  stable  in  a  solu- 
tion containing  less  than  ill  grm.  P.O.  per  litre. 
A  new  phosphate,  Ca,P,<  i  .('a.i  PO^IOH.O,  was 
obtained  in  a  crystalline  form. — W.  G. 

Stannous  eWoride;  Decomposition  of by  water 

and    potassium     hydroxide     solutions.      C.     M. 

on.     J.  Amer.  Chem.  Soc,  1919,  41,  1969— 
1977. 
Iin     ompound,  2SnCl,,7Sn(OH),,  is  the  most  basic 
of    all    the    basic    stannous    chlorides.      The    slightly 

variable  crystalline  material  formed  by  the  action 
of  boiling  potassium  hydroxide  on  stannous  chloride 
e  composition,  :iS„n,..-,Sii<>.:!H.<>.     (See  also 
J.  Chem    -         Feb.,  1920.)— J.  F.  S 

Chromic  sulphate;  .1  new  complex  form  of .    A. 

iri      Comptes  rend  ,  1919,  109,  1163—1166. 
A    m-w   complex   chromic  sulphate,   in     which    the 


whole  of  the  sulphate  is  maskisd,  has  been  prepared 
as  tollows.  A  a  ft  solution  of  chromic  sulphate 
was  allowed  to  stand  until  equilibrium  was  iva,  bed 
as  fur  ati  the  format  ion  of  the  green  sulphate  is  con- 
cerned, ami  then   the  solution   was  evaporated   to 

saturation    point    in    a    vacuum,      ExoeSB    of    alcohol 

wa.s  added  and  the  lilac-grey  precipitate  obtained 
was  immediately  collected,  washed  with  ether,  and 
allowed  to  dry.    So  prepared  it  contained  isHaO, 

and  tho  whole  of  its  SO,  was  precipitable  by  barium 
chloride.  On  exposure  to  air  it  rapidly  and  spon- 
taneously changed,  and  at  the  ond  of  two  days, 
whilst  retaining  us  clour,  only  contained  1611,0 
and    no   longer   gave    a     precipi  with    barium 

chloride.  When  left  in  a  desiccator  its  water  con- 
tent dropped  to  12H.O.—  AV.  G. 

Leaddio  orimetric  di  termination  of in 

litharge.     W.  V.  Morgan.     .1.  Ind.  Eng.  Chem., 
1919,  II,  10.55. 

Five  grms.  of  the  litharge  is  boiled  for  1  min.  with 
2"grms.  of  aniline  hydrochloride  dissolved  in  10  c.c. 
of   water  and  5  c.c.  of  concentrated   hydrochloric 

acid  ;  the  mixture  is  then  cooled,  filtered,  and  the 
colour  of  the  filtrate  compared  with  standards  pre- 
pared with  known  amounts  of  lead  peroxide  under 
the  same  conditions.  The  lead  peroxide  oxidises 
the  aniline  with  the  formation  of  Aniline  Purple, 
and  the  intensity  of  the  coloration  is  proportional 
to  the  amount  of  peroxide. — W.  P.  S. 

1  Lead  peroxide;  Regviine .    W.  Palmaer.    Med. 

K.  Vetensk.  Nobelinst.,  1919,  5,  No.  31,  1—15. 

Compact  lead  dioxide  is  prepared  by  the  electro- 
lysis of  lead  nitrate  solution.  The  product  is  grey- 
ish-black and  has  a  crystalline  appearance.  It 
contains  no  impurities,  has  hardness  5 — 6,  sp.  gr. 
9*360.  It  is  similar  to  the  mineral  plattnerite. 
The  specific  resistance  at  18°  C.  is  0'000845  ohm, 
and  the  specific  conductivity  1180  ohm"1. — J.  F.  S. 

Hydrogen    peroxide;    Catalytic    decomposition    of 

.        G.      Pbragmen.      Med.      K.      Vetensk. 

Nobelinst.,  1919,  5,  No.  22,  1—13. 
In  phosphate  mixtures  the  catalysis  of  hydrogen 
peroxide  reaches  a  maximum  at  pn  =11*8.  The 
velocity  decreases  with  both  increasing  and  de- 
creasing hydrogen  ion  concentration.  This  is  due 
to  the  formation  of  a  stable  sodium  salt  of  hydrogen 
peroxide  in  strong  alkaline  solutions.  Fresh  yeast 
decomposes  hydrogen  peroxide  without  sending  a 
soluble  enzyme  into  tho  surrounding  solution.  The 
reaction  is  of  the  first  order,  and  the  reaction  con- 
stant is  proportional  to  the  quantity  of  yeast.  The 
catalytic  action  per  cell  or  per  grm.  can  be  increased 
by  treating  the  veast  with  sugar  solution  before 
use.— J.  F.  S. 

Mercury  compounds;  Microchemical   identification 

of  soluble  and  insoluble .    G.  Deniges.    Bull. 

Soc.  Pharm.  Bordeaux,  1919,  No.  2.  Ann.  Chim. 
Analyt.,  1919,  I.  383—385. 
Characteristic  crystals  are  formed  when  a  small 
quantity  of  a  mercury  compound  or  salt  is  treated 
on  a  microscope  slide  with  a  drop  of  potassium 
iodide-bromide  solution.  Menu  runs  compounds 
and  mercuric  cyanide  are  treated  previously  with 
bromine-water."  In  tho  case  of  mercuric  i,nlide, 
the  crystals  obtained  on  evaporating  its  alcohol  or 
acetone  solution  serve  for   the  identification. 

— W.  P.  s. 

Protactinium  ;  Chemical  properties  of .    Part  I. 

Separation  of  protactinium  from  pitchblende.    O. 

Hahn   and   L.   Meitner.     Bcr.,   1919,   52,   1812— 

1828. 
Protactinum  was  separated  from  the  other  radio- 
active substances  in  pitchblende  by  three  different 


108  a 


Cl.  VII.— ACIDS  i    ALKALIS  ;    SALTS  ;    NON-METALLIC  ELEMENTS. 


[Feb.  16,  1920. 


methods  based  on  the  assumption,  thereby  proved 
correct,  that  this  new  radioactive  element  belongs 
to  the  tantalum  group.  Since  by  all  methods  the 
yields  of  protactinium  as  measured  by  the  activity 
of  the  final  residues  per  grm.  of  pitchblende  only 
varied  b,  about  10  % ,  it  was  concluded  that  within 
this  limi,  the  element  bad  been  quantitatively 
separated  long  with  the  added  tantalum.  The 
activity  of  vbe  protactinium  residue,  however,  was 
much  lower  than  would  be  expected  relative  to  the 
activity  of  the  uranium  associated  with  it  in  the 
pitchblende  if  the  proportion  of  uranium  atoms  dis- 
integrating into  the  actinium  series  was  as  much  as 
8%,  as  given  by  Rutherford.  A  value  of  3%  seems 
more  in  accord  with  the  facts,  and  is,  moreover,  in 
better  agreement  with  the  value  found  bv  Antonoff 
(Phil.  Mag.,  1913,  26,  1058)  in  the  case  of  uranium  Y, 
the  immediate  parent  of  protactinium.  The  ques- 
tion whether  it  may  be  possible  to  separate  prot- 
actinium as  a  new  chemical  individual  depends 
largely  on  the  at  present  uncertain  life  of  the 
element.  A  lower  limit  for  this  could  probably  be 
found  by  an  investigation  of  uranium  salts  of 
known  age,  say  25  or  50  years  old,  for  their  prot- 
actinium content. — G.  F.  M. 

Sulphur;  Method  of  dissolving  elementary  for 

analysis.  A.  P.  Bjerregaard.  J.  Ind.  Eng. 
Chem.,  1919,  11,  1055. 

About  01  grm.  of  the  sulphur  is  dissolved  in  dry 
bromine,  10  c.c.  of  concentrated  nitric  acid  is 
added,  and  the  mixture  is  warmed.  After  removing 
excess  of  bromine  and  nitrous  fumes  by  continuing 
the  heating,  the  solution  is  diluted  with  100  c.c. 
of  water,  a  few  c.c.  of  hydrochloric  acid  is  added, 
and  the  solution  boiled  to  expel  the  remainder  of 
the  nitric  acid.  The  sulphuric  acid  is  then  per- 
cipitated  with  barium  chloride. — W.  P.  8. 

Hydrogen  cylinders.    Bock.    See  X. 

Alkali  sulphides.     Bennett  and  Bennett.     .See  XV. 

Carbon  monoxide.    Lamb  and  Larson.    See  XIXb. 

Potash.    Keitt  and  Shiver.     See  XXIII. 

Patents. 

Nitric  acid  and  tetroxide  of  nitrogen  {from  nitric 
acid  containing  oxides  of  nitrogen'};  Process  of 

producing  pure   concentrated .      O.   Jensen, 

Assignor  to  Norsk  Hydro-Elektrisk  Kvaelstof- 
aktieselskab,  Christiania,  Norway.  U.S.  Pat. 
1,324,255,  9.12.19.     Appl.,  4.2.19. 

The  acid  to  be  purified  is  passed  in  counter  current 
to  nitric  acid  vapour,  and  the  nitrogen  tetroxide 
expelled  is  condensed.  The  remaining  acid  is  sub- 
jected to  distillation  and  dephlegmation  to  produce 
dilute,  liquid  acid  and  vapour  of  highly-concen- 
trated acid,  a  portion  of  the  latter  being  condensed 
and  The  remainder  employed  for  treating  a  further 
quantity   of   the   impure   acid. — W.    E.   F.    P. 

Ammonia;  Apparatus  for  the  synthetic  production 

of .     General  Chemical  Co.,  Assignees  of  F. 

W.  de  Jahn,  New  York.  Eng.  Pat.  124,762, 
28.2.18.     (Appl.  7872/19.)    Int.  Conv.,  3.11.17. 

An  apparatus  for  the  conversion  of  mixed  hydrogen 
and  nitrogen  gases  into  ammonia  consists  of  a  pres- 
sure system  comprising  a  cylindrical  metal  shell 
screw-threaded  at  each  end,  with  apertured  top 
and  bottom  covers  each  held  in  place  by  an  annular 
Bcrew  plug  engaging  with  the  thread  on  the  shell 
and  provided  with  plates  for  the  apertures,  bolted 
to  the  covers,  combined  with  a  heat  interchanger 
comprising  a  shell  enclosing  a  series,  at  least  three 
in  number,  of  concentric  tubes,  gas  passages  for 
the  gases  flowing  in  opposite  directions  being 
formed  between  the  walls  of  the  tubes. — S.  S.  A. 


Ammonia;   Purification   of  .      C.    L.   Parsons, 

Washington,  D.C.,  and  L.  C.  Jones,  Syracuse, 
N.Y.,  U.S.A.  Eng.  Pat.  136,342,  20.1.19.  (Appl. 
1442/19.) 

Ammonia  is  freed  from  phosphine  by  treating  it  at 
50° — 60°  C.  with  air  in  the  presence  of  a  catalyst 
comprising  carbon  or  a  carbonaceous  substance 
coated  or  impregnated  with  a  metal  or  metallic 
compound,  preferably  of  the  silver  group,  reduced 
or  partially  reduced  by  ignition  in  an  atmosphere 
of  hydrogen.  The  catalyst,  packed  in  removable 
containers,  is  placed  in  a  series  of  chambers  which 
are  operated  alternately  in  parallel  and  are  pro- 
vided with  steam  jackets  whereby  the  desired  tem- 
perature is  obtained  to  expel  ammonia  after  the 
oxidation  of  the  phosphine.  The  ammonium  phos- 
phate produced  during  the  process  is  held  by  the 
catalyst,  and  when  the  catalyst  becomes  clogged 
the  ammonia  is  expelled  and  recovered  by  heating 
the  chamber  jacket  and  blowing  through  the  cata- 
lyst steam  and  air  heated  in  pipes  passing  through 
the  jacket.  The  carbon  is  revivified  by  thorough 
washing  and  drying. — S.  S.  A. 

Ammonia;  Method  of  extracting  [from  crude 

ammoniacat  liquor'].  E.  Piron,  New  York. 
U.S.  Pat.  1,324,979,  16.12.19.    Appl.,  20.7.18.. 

Crude  ammoniacal  liquor  is  mixed  with  alkali 
solution  at  atmospheric  temperature,  and  the  mix- 
ture is  passed  continuously  into  the  bottom  of  a 
decanting  vessel.  The  clear  liquor  passes  contin- 
uously into  a  still  for  extraction  of  the  ammonia, 
and  the  solid  matter  which  settles  in  the  bottom 
of  the  decanting  vessel  is  withdrawn  from  time  to> 
time. — L.  A.  C. 

Alumina  poor  in  iron;  Process  for  producing  . 

Det  Norske  Aktieselskab  for  Elektrokemisk  Ind. 
Norsk  Industri-Hypotekbank,  Christiania,  Nor- 
way. Eng.  Pat.  125,578,  24.12.18.  (Appl. 
21,659/18.)     Int.  Conv.,  8.4.18. 

Labradorite  or  a  similar  mineral  is  treated  with 
nitric  acid  on  the  counter  current  principle  to  ob- 
tain a  neutral  solution  to  which,  after  filtration 
from  insoluble  matter,  a  basic  precipitant,  e.g., 
alumina,  is  added,  thereby  precipitating  iron  and 
silica  which  are  removed.  The  solution  is  evapor- 
ated and  the  residue  is  calcined  at  about  300°  C. 
by  means  of  hot  gases  from  a  nitric  acid  plant  in 
the  absorption  tower  of  which  the  nitrous  gases  pro- 
duced by  the  resulting  decomposition  of  the 
aluminium  nitrate  are  recovered.  The  undecom- 
posed  calcium  and  sodium  nitrates  are  separated 
from  the  alumina  by  lixiviation  and  recovered  by 
evaporation  for  use  as  fertilisers. — S.  S.  A. 

Alumina  [from  alkaline  solutions  containing  silica]; 

Process    of    recovering    .       G.     G.     Miner, 

Berkeley,  Assignor  to  The  Miner  Chemical  Cor- 
poration, San  Francisco,  Cal.    U.S.  Pat.  1,324,318, 
9.12.19.    Appl.,  19.12.17. 
Alumina  and  silica  are  precipitated  separately  by 
carbonating   the   alkaline   solution    at   successively 
higher  and  lower  temperatures. — W.  E.  F.  P. 

Alkali  nilphides  [and  iron];  Method  for  the  pro- 
duction of .  E.  Bergve,  Notodden,  Norway. 

Eng.  Pat.  129,629,  13.6.19.  (Appl.  14,950/19.) 
Int.  Conv.,  8.7.18. 
A  suitable  mineral  is  fused  in  a  shaft  furnace  at  a 
temperature  of  about  1250°  C.  with  a  mixture  of 
pyrites  and  silicon  in  the  form  of  ferro-silicon.  The 
resulting  products  separate  into  layers,  iron  at  the 
bottom  and  alkali  sulphides  at  the  top,  which  can> 
be  drawn  off  through  suitably  placed  tap-holes. 

— S.  S.  A. 
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Cyanides;  Manufacture  of  .     F.  .1    Met/.ger, 

Assignor    to    Air    Reduction    Co.      U.S.     Pat, 

1-11.19.    Appl.,  7.3.19. 

A i  h  \i  i  cyanide  is  produced  bj  heating  to  a  suitable 
temperature  a  mixture  of  carbonaceous  material, 
alkali  metal  compound,  and  finely-divided  iron,  in 
ncc  ol  nitrogen,  the  amount  of  iron  being  so 
small  that  no  appreciable  quantity  ol  Ferrooyanide 
is  formed  when  the  Furnace  product  is  leached  with 
an  aqueous  solvent.     J,    II     L. 

Alkali  metal  cyanides;  Production  of .     C.  B. 

ibs,  BloomhoUI.   N"..l       Vssiguor  to  Air  Reduc- 
tion  t  i    -     Pat.   1,324,119,  9.12.19.     Appl., 

I'M. 

As  alkaline-earth  carbide  i«  heated  with  an  excess 
of  carbon  and  an  alkali  metal  compound,  and  the 
heated  mas-,  is  subjected  to  the  action  of  niti 

—8.  S.  A. 

Sodium  fluoride;  Method  of  producing .     F.  C. 

in,  \  ignor  to  Qoneral  Chemical  Co.,  New 
i    -    Pat.  1,324,030,  9.12.19.  Appl.,  9.8.18. 

A  si  spknsion  of  sodium  fluosilicate  is  treated  with 

soda  at  such  a  rate  that  the  mixture  remains  acid 

or  neutral.— 8.  8.  A. 

Lead  arsenate:   Method   of   making  .     M.    W. 

Hull.  r.  Assignor  to  The  Barshaw,  Fuller,  and 
Goodwin  Co.,  Cleveland,  Ohio.  U.S.  Pat. 
1,824300,  9.12.19.     Appl.,  8.12.17. 

The  lead  compound  obtained  as  a  by-product  in  the 
preparation  of  sodium  nitrite,  by  heating  sodium 
nitrate  with  metallic  lead,  is  treated  with  arsenic 
aeid.     \\ .  E.  F.  P. 

Soluble  salts  from  flue-gases;  Apparatus  for  collect- 
ing and   isolating   .        L.   D.   Gilbert,   P.    S. 

•  r.   1    <;    Dean,  and  L.  E.  Elder,  Victorville, 
Cal.   IS.  Pat.  1,324,737,  9.12.19.  Appl.,  25.6.17. 

In  an  apparatus  for  recovering  soluble  salts  in  sus- 
M  in  superheated  steam  the  latter  is  passed 
into  a  condensing  chamber,  and  tho  condensed 
.  is  passed  through  a  lilter  into  an  evaporating 
chamber  maintained  under  reduced  pressure,  the 
tHo  chambers  heing  separated  by  a  wall  through 
which  heat  is  readily  transmitted.  Means  are  pro- 
rided  for  withdrawing  a  portion  of  the  liquid  from 
the  i  vaporating  chamber,  for  cooling  the  portion  so 
withdrawn  to  effect  crystallisation  of  the  soluble 
salts,  and  for  returning  the  mother  liquor  to  the 
evaporating  chamber. — W.  E.   F.  P. 

I'rocess   of   obtaining  . 

I  II.  Westling.  Antioch,  Cal.  U.S.  Pat. 
1,325,129,  16.12.19.  Appl.,  14.3. 1-. 
A  btki'  in  the  production  of  manganese  peroxide 
loiiMsts  in  treating  a  mixture  of  manganese  oxide 
■  >re  and  a  liquid  with  hot  sulphurous  acid,  thus 
producing  a  solution  of  manganese  sulphate. 

— B.    M.   V. 

I'hosphme;  I'rocess  of  oxidising tend  apparatus 

therefor.    .1.  I).  Davis.  Washington,  D.C.     U.S. 
Pat.  1,825,145,  16.12.19.    Appl.,  19.8.18. 
A     Uaaooi     mixture    containing     phosphine     and 
brought  into  contact  with  a  catalyst  cap- 
■  'li-ing   phosphine    selectively    and    con- 
tained   in    a   steam-jacketed   chamber.      Tho   steam 
jacket  i^  traversed  by  tubes  which  communicate  at 
one  end  with  tho  space  containing  the  catalyst,  and 
at  the  other  end  with  a  supply  of  compressed  air. 

— W.  E.  F.  P. 

Aluminium    chloride;    I'rocess    of    manufacturing 

J.    P..    Mardick,    New    York.      U.S.    Pat. 
1,325.203,  16.12.19.     Appl.,   12.3.19. 
Alt   aluminium    compound    or   ore    is    heated    with 


carbon  bisulphide  and  chlorine  at  such   a   Del 

ture  that  aluminium  chloride  is  evolved.     B,  V    8 

Sulphur  dioxide;  Preparation  of  -  from  mag- 
nesium sulphate  or  double  suit*  of  magnesium, 
Chemische  Fabr.  Rhenania,  Btolbera  Ger.  Pat. 
300,716,  26  5.16 

llvniinc.iN  sulphide  is  passed  ovei  magnesium  sul- 
phate heated  to  redness,  the  magnesium  Bulphate 
being  k.'pt  in  excess  throughout  the  process  bj  mov- 
ing it  in  an  opposite  direction  to  the  gas.  If  the 
hydrogen  Bulpnide  is  pure  the  sulphur  dioxide 
produced  »ill  be  Free  from  impurities  and  can  l«- 
easily  condensed,  bul  it  may  be  coi  d  with 

nitrogen  if  the  hydrogen  sulphide  is  derived  from 
the  Chance  process.  If  double  sails  oi  magnesium 
and  alkalis  arc  usv.i  these  are  converted  into  sul- 
phides,  which  may  l>e  treed  From  magnesium  oxide 
by  treatment  with  water  and  converted  into  car- 
bonate* by  means  of  carbon  dioxide. — AV.  .1    \\  . 

Sulphur  dioxide;   Method  of  removing  from 

gases  I'u  thionate  solution.  \V.  Fold,  Gasabteil- 
ung,  G.m.b.H.,  Line.    Ger.  Pat.  311,627,  27.s.is. 

The  gases  arc  washed  with  a  solution  of  ammonia, 
and  tho  resulting  solution  of  sulphite  or  bisulphite 
is  treated  with  tetrathionate.  to  produce  thiosul- 
phate.  Aqueous  solutions  of  alkaline  ammonium 
salts  may  be  used  for  washing  the  gases.  Instead  of 
tetrathionate  a  solution  of  tetrathionate  with  other 
thionates  may  be  employed.  The  treatment  of  the 
sulphite  with  thionate  may  be  carried  out  contin- 
uously or  intermittently. — W.  J.  W. 

On, lex  of  sulphur:  Manufacture  of .     Badische 

Anilin-  u.  Sodafabrik,  Ludwigshafen.  Ger.  Pat. 
300,763,  20.4.15. 

Finely-powdebed  wood  charcoal,  lignite,  or  coke  is 
mixed  with  magnesium  sulphate  in  the  proportion 
of  one  atom  of  carbon  per  molecule  of  magnesium 
sulphate.  To  bring  about  an  intimate  admixture 
of  the  two  ingredients  a  solution  of  magnesium  sul- 
phate may  he  used.  The  mixture  is  heated  to  about 
600° — 700°  C,  decomposition  commencing  at  a  dull 
red  heat.  The  process  yields  magnesium  oxide  and 
sulphur  dioxide  without  simultaneous  formation  of 
magnesium  sulphide. — W.  J.  W. 

Aluminium    sulphate;   Production   of  an   iron-free 

solution  of from  clay.     Papierfabrik  Koslin 

A.-G.,  Koslin.    Ger.  Pat.  301,614,  28.9.16. 

Ct>AY  is  treated  with  an  alkali  bisulphato  in  presence 
of  an  oxidising  agent  such  as  barium  peroxide,  the 
mixture  being  heated  to  300° — '100°  C.  for  a  long 
period.  Tron  compounds  are  thus  converted  into 
basic  iron  sulphate,  which  is  insoluble  in  water  or 
alum  solutions. — W.  J.  W. 

'/.mi      sodium     sulphate;     Preparation     of     . 

Farbenfabriken  vorm.  K.  Haver  und  Co.,  Lcver- 
kusen.    Ger.  Pat.  301,782,  20.2.17. 

A  double  sulphate  of  zinc  and  sodium  which  may 
be  used  instead  of  zinc  sulphate  is  prepared  by 
treatment  of  solutions,  containing  both  sulphates, 
with  a  bisulphato;  or  substances  containing  zinc 
may  be  dissolved  in  a  solution  of  sodium  bisulphate, 
and  the  zinc  sodium  sulphate  separated  from  tho 
solution  by^dsSition  of  bisulphate. — W.  J.  W. 

'/Anc   compounds;  Preparation  of  pure  from 

impure  materials.  Farbenfabriken  vorm.  F. 
Bayer  und  Co.,  Leverkusen.  Ger.  Pat.  303,802, 
20.2.17. 

The  method  described  in  Ger.  Pat.  301,782  (see 
preceding  abstract)  may  be  applied  to  the  recovery 
of  zinc  from  zinc-containing  compounds  such  as 
pyrites  waste,  zinc  oxide,  etc. — W.  J.  \V 
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Alkali  carbonates;  Process  for  manufacture  of . 

¥j.  Hene,  Stassfurt,  and  A.  van  Haaren,  Leopolds- 
hall.     Ger.  Pat.  302,535,  17.11.16. 

Monoalkali  cyanamide  is  decomposed  by  water  at  a 
temperature  above  100°  C.,  or  better,  above  120°  C. 
The  cyanamide  is  first  freed  from  calcium  com- 
pounds by  addition  of  a  carbonate.  The  decom- 
position may  take  place  under  pressure.  The  pro- 
ducts obtained  are  an  alkali  carbonate  and  ammonia 
together  with  carbon  dioxide.  The  solution  is 
treated  with  a  caustic  alkali  and  the  ammonia  is 
driven  off.  It  may  alternatively  be  strongly  heated 
and  the  expelled  gases  allowed  to  react  with  bases. 

— W.  J.  w. 

iodine;  Process  of  purifying  .     R.  M.  Carter, 

Baltimore,  Md.,  Assignor  to  U.S.  Industrial 
Alcohol  Co.  U.S.  Pat.  1,324,761,  9.12.19.  Appl., 
24.12.18. 

Iodine  containing  iodine  compounds  as  impurities 
is  subjected  to  the  action  of  a  heated  gaseous 
medium,  by  which  means  the  iodine  is  separated 
from  the  impurities  and  vaporised. — W.  J.  W. 

Sulphur;  Process  for  manufacture  of  .     Har- 

burger  Chem.  Werke  Schdn  und  Co.,  and  W. 
Daitz,  Harburg.    Ger.  Pat.  303,233,  29.9.16. 

Sulphur  dioxide  and  hydrogen  sulphide  enter  the 
top  and  bottom  respectively  of  a  reaction  chamber 
and  interact  in  presence  of  steam.  Escape  of  unde- 
composed  hydrogen  oulphide  is  prevented  by  em- 
ploying a  tower-shaped  chamber  having  the  upper 
portion  divided  into  compartments  placed  one  above 
another  and  connected  by  pipes.  Salt  solution  may 
be  sprayed  into  the  chamber.  The  sulphur  is 
readily  obtained  in  the  form  of  grains.  The  process 
is  conveniently  employed  in  connection  with  the 
manufacture  of  sulphuric  acid,  and  the  hydrogen 
sulphide  may  be  obtained  from  the  calcium  sulphide 
derived  from  the  Leblanc  soda  process. — W.  J.  W. 

Ammonia;  Process  for  effecting  fixation  of  atmo- 
spheric nitrogen  and  production  of .     E.  W. 

Haslup,  New  York.  Eng.  Pat.  135,889,  24.10.18. 
(Appl.  17,364/18.) 

See  U.S.  Pats.  1,310,478-9  of  1919;  this  J.,  1919, 
629  a.  (Reference  has  been  directed,  in  pursuance 
of  Sect.  7,  Sub-sect.  4,  of  the  Patents  and  Designs 
Act,  1907,  to  Eng.  Pats.  4037  and  16,760  of  1893, 
18,792  of  1894,  and  10,305  of  1907;  this  J.,  1894, 
517,  886;  1895,  967;  1908,  1052.) 
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Thermo-couple   installation   in  annealing  kilns  for 
optical    glass.        E.    D.    Williamson    and    H.    S. 
Roberts.     Papers  on  Optical  Glass,  No.  15.     Geo- 
physical   Lab.,    Washington.        Bull.    No.    152, 
Amer.    Inst.   Min.    and   Met.   Eng.,   Aug.,   1919, 
1445—1453. 
In  the  annealing  of  optical  glass,  temperatures  up 
to  650°  C.  have  to  be  measured  correct  to  within 
5°  C.     The  necessity  for  careful  regulation  of  tem- 
perature during  the  beginning  of  cooling  demands 
the    use    of    a    temperature-measuring    device,    of 
which  the  sensitivity  is  well  within  5°  C.     A  pyro- 
meter installation  for  use  with  an  installation  of 
annealing    kilns    comprising   eleve<#  kilns    in    one 
room,  twenty  in  a  second,  and  four  in  a  third  is  de- 
scribed.    The  couples  employed  were  constituted  of 
chromel-alumel,     and     were    used    in     conjunction 
either    with    a    potentiometer    or    a    modification 
thereof   of   the   pyrovolter   type.        The   system   of 
wiring,  whereby  all  temperatures  could  be  read  at 
one  central  station,  is  detailed.    The  system  is  such 
that  the  leads  from  the  constant  temperature  junc- 
tions and  the  leads  from  the  variable  temperature 


junctions  are  led  to  terminals  enclosed  in  a  box, 
so  that  all  these  terminals  are  at  the  same  tem- 
perature. Copper  leads  are  employed  to  connect 
these  terminals  with  the  potentiometer.  It 
appears  that  best  results  in  the  annealing  of 
optical  glass  are  secured  if  the  glass  is  maintained 
for  six  hours  at  the  temperature  at  which  the  strain 
disappears  and  is  thereafter  cooled  at  a  rate  that 
is  rapidly  increased  as  the  temperature  falls.  The 
temperature  should  be  taken  at  more  than  one 
point  in  a  kiln.  No  difficulty  was  experienced  in 
training  men  to  take  the  readings  properly,  and 
errors  in  reading  were  eliminated  entirely. 

—J.  S.  G.  T. 

Bed   glass;   Production   of   selenium   .     F.   A. 

Kirkpatrick    and    G.     G.    Roberts.       J.    Amer. 
Ceram.  Soc,  1919,  2,  895—904. 

In  producing  selenium  red  glass  the  details  of  the 
working  appear  to  be  almost  as  important  as  the 
composition  of  the  glass,  but  when  the  correct  con- 
ditions are  obtained  selenium  is  more  reliable  than 
copper  and  cheaper  than  gold.  Two  kinds  of  glass 
were  made :  a  soft^working  zinc-alkali  glass  (sand 
5370,  potash  16"25,  soda  ash  1625,  zinc  oxide  11'37, 
and  cadmium  sulphide,  selenium,  and  borax  each 
0-81%),  and  plate  glass  (sand  62'60,  soda  ash  18-60, 
hydrated  lime  17'30,  cadmium  sulphide  0'85,  and 
selenium  0'65%).  The  materials  were  mixed  in 
30  lb.  batches  and  introduced  in  three  portions  into 
a  closed  "monkey  pot,"  which  had  previously  been 
heated  to  1400°  C.  After  three  hours  the  glass  was 
allowed  to  fine  for  five  hours,  and  after  a  further 
three  hours  the  pot,  with  its  contents,  was  allowed 
!  to  cool  slowly  until  ready  for  use.  Shortly  before 
j  withdrawing  any  glass  the  molten  material  should 
'  be  skimmed,  the  "  scum  "  being  used  as  cullet  in 
the  next  melt.  During  the  melting  and  fining 
i  periods  the  pot  must  be  kept  closed  to  prevent  the 
j  escape  of  selenium  vapour.  Portions  of  the  zinc 
glass  were  withdrawn  at  680°  C.  on  a  blowpipe  and 
gathered,  rolled,  pressed  in  a  mould,  allowed  to 
I  cool,  flashed  in  the  glory  hole,  allowed  to  cool,  and 
1  then  placed  in  the  lehr,  the  whole  of  these  opera- 
[  tions  occupying  130  sees. ;  the  portions  withdrawn 
from  the  lehr  after  36  hours  were  all  deep  red  in 
colour.  Portions  of  the  plate  glass  were  gathered, 
cooled  to  400°  C,  flashed,  pressed  in  the  mould,  and 
then  put  in  the  lehr,  the  whole  of  these  operations 
occupying  110  sees,  but  these  times  may  not  apply 
to  larger  batches.  Cooling  to  400° — 700°  C.  imme- 
diately after  gathering  appears  to  be  essential  to 
the  production  of  a  red  colour;  in  the  case  of  blown 
ware  the  cooling  may  occur  during  the  blowing, 
but  the  glass  must  not  be  reheated  until  it  has  been 
cooled  sufficiently.  After  this  reheating  has  no 
effect.  The  ware  blown  in  moulds  sometimes  did 
not  develop  its  colour  until  after  it  had  been  placed 
in  the  lehr.— A.  B.  S. 

Clays;  Eelations  between  the  chemical  composition, 
microscopic   structure,   and   ceramic   qualities  of 

.     L.  Bertrand  and  A.  Languine.     Comptes 

rend.,  1919,  169,  1171—1174. 

The  petrographic  study  of  a  large  number  of 
samples  of  clays  shows  that  the  view,  often  held 
and  used  in-  the  interpretation  of  the  results  of 
chemical  analysis,  that  the  alkalis  present  are  in 
the  form  of  mica  is  incorrect  and  must  be  aban- 
doned. Micaceous  plates  were  found  only  very  ex- 
ceptionally. In  respect  to  the  classification  of  clays 
as  "  fat"  or  "lean,"  the  authors  find  that  there  is 
no  rigorous  relationship  between  the  character  of  a 
clay  in  this  respect  and  its  relative  proportions  of 
silica  and  alumina.  Certain  clays  rich  in  silica  ire 
abnormally  "  fat,"  owing  to  the  fact  that  their  free 
silica  is  in  a  colloidal  state  or  else  in  the  form  of 
extremely  fine  quartz  grains.  Similarly,  many  ex- 
ceptions were  found  to  the  rule  that  the  higher  the 
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■lamina  content  the  more  refractors  ia  the  clay. 
The  ohemioaJ  c position  of  a  clay  does  not  suffice 

iiterton  of  its  ceramic  qualities. — W.  (i. 

Refractories  Manufacturers'   Association ;    Work   of 
the  technical  divition  of  .      IManii/acture  of 

firt brick.]    11.  M.  Howe.    .1.  Intl.  Eng.  Chem., 

1019,  II,  1 1  \B  1146. 
Jhk  composition  and  properties  of  claj  deposits 
vary  greatly,  and  the  miner  should  be  able  to  accept 
or  reject  at  sight  each  piece  as  it  is  obtained.  A 
systematic  investigation  has  slum  n  that  some  of  the 
best  clays  are  often   rejected   through   ignorance. 

Dm  proportion  ol  water  usetl  m  preparing  the  clay 
paste  allects  the  porosity  and  modulus  ol  rupture  of 
the  burned  product.  The  greater  the  proportion 
ot  water  (within  working  limits)  the  less  the 
porosity    and    the    greater    the    strength  of  the 

burned  product.  An  excess  of  water  reduces  t In- 
Strength,   but   does   not  affect   the  density   so   much 

as  on  insufficiency.  Prolongation  of  the  pugging 
also  increases  the  strength.     Slow  drying  is  more 

ive  than  rapid  drying  in  reducing  shrinkage, 
in  preventing  the  "  creeping  "  of  arches  and 
"  op.  ning  "  ol  joints,  and  in  producing  a  firm  bond 
and  resistance  to  abrasion.  Studies  of  the  porosity- 
burning  temperature  graphs  ot  (lavs  give  Useful 
information  as  to  the  heat-treatment  necessary  to 
olitam  a  good  product  and  indicate  to  the  user  how 
different  days  are  likely  to  behave  in  service,  i.e., 
whether  they  will  remain  open  or  become  dense. 
The  investigations  show  that  every  step  in  the 
manufacture  of  firebricks  is  important,  and  that 
this  industry  is  not  so  crude  as  is  often  supposed. 

—A.  B.  S. 

Refractories  for  industrial  furnaces;   Selection   of 

.     W.  K.  Bochow.     J.  Jnd.  Eng.  Chem.,  1919, 

II,  1146-1119. 
A  sirtiimui,  consideration  of  the  chemical  and 
physical  properties  of  a  refractory  material  is  not 
sufficient  and  is  often  misleading,  as  good  results 
are  sometimes  obtained  from  products,  the  chemical 
composition  and  physical  properties  of  which 
appear  to  make  them  unsuitable]  thus  silica  bricks 

have  l>een  used  for  many  years  for  lining  kilns  used 
for  burning  magnesite  and  in  the  roofs  of  tanks  and 
pots  for  melting  glass,  although  they  are  sub- 
jected to  alkaline  vapours  from  the  glass  batch. 
Silica  bricks. — The  most  important  properties  of 
silica  bricks  are  their  high  thermal  conductivity, 
mechanical  strength,  resistance  to  abrasion  at  fur- 
nace temperatures,  expansion  when  heated,  ten- 
dency to  spall,  and  refractoriness.  Their  good  con- 
ductivitj  i-  specially  useful  in  coke-ovens  and 
mume-fu  maces.  Spalling  may  be  reduced  and 
often  eliminated  By  heating  and  cooling  slowly 
through  the  critical  range  at  which  most  of  the 
expansion  occurs  (below  500°  C).  Unlike  fireclay 
and  magnesia  refractories,  there  is  only  a  small 
difference  between  the  softening  and  melting  points 
of  silica,  so  that  deformation  does  not  occur  until 
the  latter  is  almost  reached.  Hence  in  arches  silica 
bricks  with  a  covering  of  kicselguhr  or  other  in- 
sulator are  efficient  where  fireclay  bricks  would 
soften  gradually  and  collapse.  The  temperature  at 
which  bricks  are  deformed  when  heated  under  a 
re  of  96  lb.  per  square  inch  is  a  good  indica- 
tion ol  :h>  ir  usefulness.  The  sp.  gr.  is  a  criterion 
of  the  extent  to  which  the  permanent  expansion 
should  be  carried  at  the  Bret  firing.  2.')*  being  sug- 
I  as  the  upper  limit  for  a  well-burned 
American  silica  brick.  An  examination  of  the 
various  rones  in  a  used  firebrick  often  shows  the 
manner  in  which  deterioration  occurs.  Magnesite 
brick-  n   magnesite — unlike  the  Austrian 

maten  t    in   iron,  but   the  addition  ot 

4'5 — 8  of  ferric  oxide  widens  the  range  of  vitrilica- 
tion  and  develop,  good  bonding  properties  at  fur- 
nace temperatures  and  other  properties  similar  to 


those  of  Austrian  magnesite,  At  high  tempera- 
tures magnesite  bricks  are  mechanically  weak  and 

have  i  feeble  resistance  to  abrasion.  When  mag- 
nesite is  heated  it  ezp Is  considerably,  the  maxi- 
mum expansion  occurring  at  1850  ('.;  on  this 
account  bi  ii  ks  tend  to  spall  when  cooled  too  rapidly. 
In  se\  era]  illy  -in  back  a  alls,  bulk- 
heads,  and  gas-ports  of  basic  open-hearth  furnaces, 
and  in  the  side  walls  ol  electric  steel  furnaces — soft 

steel  boxes  idled  wnb  compressed  dead-burned 
magnesia  are  preferable  to  magnesite  bricks.  The 
exposed  face  of  the  steel  container  melts  and  un- 
ites the  magnesia  forming  a  jointlese  surface 
with  very  small  tendency  to  spall.   Speciallj  Bhaped 

refractory     blocks     and    bricks    should     be     avoided 

wherever  possible,  as  they  are  more  liable  to  defects 
ill  workmanship  than  the  standard  sha|>eB. 

—A.  B.  8. 

Refractories  in  the  iron  and  steel  industries.  C.  E. 
Nesbill  and  M.  L.  Bell.  J.  Ind.  Eng.  (bein.,  1919, 
11,  1119—1151. 

Tiik  most  important  working  qualities  of  silica 
bricks  can  be  determined  by  spalling  and  hot  crush- 
ing tests,  and  those  of  fireclay  bricks  by  these  two 
tests  and  a  slagging  test.  Silica  bricks  show  a  fall 
in  crushing  strength  when  heated  to  1350°  C.  Fire- 
cracks  also  reduce  the  durability  of  bricks  exposed 
to  great  thermal  changes.  Root's  of  open-hearth 
furnaces  should  last  for  200  heats,  and  they  then 
have  a  spalling  loss  of  about  20%.  In  a  recent 
shipment  of  clay  chequer  bricks  the  average  spall- 
ing loss  was  11  for  normal  bricks  and  60%  for 
hard-burned  ones.  The  finer  the  material  of  which 
silica  bricks  are  made,  the  greater  the  spalling  loss 
and  the  shorter  the  "life"  ill  the  furnace,  varia- 
tion in  the  quality  of  refractory  bricks  is  also 
shown  by  measuring  the  depths  of  penetration  of  a 
steel  ball  under  a  pressure  of  1600  lb.  at  1350°  C. 
and  by  an  impact  test  in  which  a  steel  ball  weigh- 
ing 21  lb.  is  dropped  on  the  heated  brick  from 
heights  increasing  successively  by  2  in. — A.  B.  S. 

Refractories;  Superior . .  R.  C.  Purdy.    J.  Ind. 

Eng.  Chem.,  1919,  11.  1151—1153. 

Tiik  limiting  factor  in  the  development,  of  electric 
furnaces  is  the  lack  of  adequate  refractories.  Re- 
fractories of  superior  quality  are  also  required  for 
high-tension  insulators  and  for  the  manufacture  of 
new  alloys  and  glasses.  Although  special  materials, 
such  as  pure  silicon  carbide,  fused  alumina,  sin- 
tered magnesia,  fused  spinels,  crystallised  silli- 
manite,  calcined  zirconia,  etc.,  will  be  used ,  most 
of  the  new  requirements  will  be  mei  by  intelligent 
adaptation  of  materials  in  general  use.  probably  by 

fusing  them  so  that  they  attain  complete  chemical 
stability  and  constancy  in  volume.  The  ordinary 
classification  of  refractories  as  neutral,  basic,  or 
acid  has  little  value  except  for  steel-making,  and  a 
few  slag  tests  will  show  that  the  corrosive  effect  of 
a  Blag  is  the  same  on  either  basic  or  acid  refrac- 
tories. There  is  no  need  to  have  a  neutral  course 
between  basic  and  acid  bricks  in  a  turn 

—A.  B.  S. 


for  enamelling 

■  I.   Anier.   Ceram. 


Sheet  steel  ami   iron  ;  ('lea 

purposes.     H.  R.  Danielson. 

Soc,  1919,  2,883—894. 
In  addition  to  the  customary  methods  of  cleaning 
sheet  steel  and  iron  by  scaling  and  then  pickling 
in  acid  solutions,  the  author  advocates  other 
methods,  including  the  use  of  chemical  grease-re- 
movers, such  as  a  boiling  solution  of  sodium 
hydroxide  or  carbonate,  especially  with  the  aid  of 
an  electric  current.  Naphtha  and  gasoline  are  not 
suitable  for  the  removal  of  grease  from  sheet  metal 
prior  to  enamelling,  as  they  leave  a  thin  film  of 
grease  on  the  metal,  for  heavy  sheets,  sand-blast- 
ing is  effective  but  not  for  light-gauge  sheets  and 
special  shapes.     Electrolytic  pickling  in  dilute  sul- 
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phuric  acid  is  quicker  and  cheaper  than  simple  acid 
pickling,  and  the  effect  is  more  uniform.  In  all 
cases  any  acid  used  should  be  removed  in  a  neutral- 
ising bath  consisting  of  a  0'4%  solution  of  soda  ash 
or  preferably  a  mixture  of  12  lb.  of  caustic  soda, 
fi  lb.  of  soda  ash,  and  400  galls,  of  water.  Imme- 
diately after  withdrawal  from  this  bath  the  metal 
should  be  rinsed  in  water  and  dried  bv  artificial 
heat  at  150°— 230°  F.  (55°— 110°  C),  a  current  of 
clean  air  being  preferable  to  the  use  of  steam  coils, 
as  the  latter  do  not  always  dry  the  ware  thoroughly. 

—A.  B.  S. 

Refractory  problems  of  gas  industry.  Fulweiler 
and  Taussig.    See  IIa. 

Sulphite-cellulose  waste  liqiwrs.  Phillippsthal. 
Sec  V. 

Thermal  expansion.     Gray.    See  XXIII. 

Patents. 

(Mass  furnace;   Apartment    tank   .      Regener- 

ative  glass-furnace.  W.  X.  Mathews,  Wellsburg, 
W.  Va.  U.S.  Pats,  (a)  1,324,917  and  (b)  1,324,918, 
16.12.19.    Appl.,  3.12.18. 

(a)  A  glass  furnace  tank  is  composed  of  three  ad- 
jacent, independent  compartments,  each  of  which  is 
used  successively  as  a  melting,  a  plaining,  and  a 
flowing  pot.  A  combustion  chamber  and  muffle 
arches  are  placed  over  the  tank,  the  arches  separ- 
ating the  compartments  from  the  combustion  cham- 
ber, (b)  A  regenerative  glass  furnace  comprises  a 
pair  of  adjacent  but  independent  refining  chambers, 
a  cooling  chamber  in  front  of  the  refining  chambers 
and  connected  to  them,  a  combustion  chamber  above 
all  the  chambers,  and  muffle  arches  separating  the 
refining  and  cooling  chambers  from  the  combustion 
chamber. — A.  B.  S. 

Glass-tank  furnace.  L.  T.  Sherwood,  Connellsville, 
Pa.,  Assignor  to  Pennsylvania  Wire  Glass  Co., 
Philadelphia.  Pa.     U.S.  Pat.  1,325,172,  16.12.19. 

Appl.,  31.7.16. 

In  a  glass  tank  furnace,  with  a  side  wall  built  of 
refractory  material,  water-boxes  are  arranged  on 
the  outside  of  the  wall,  above  and  below  the  glass 
level,  one  face  of  each  water-box  being  in  direct 
contact  with  the  wall. — A.  B.  S. 

Ovens  or  kilns  for  use  in  the  manufacture  of  tiles, 
pottery  and  other  ware,  and  for  other  purposes. 
J.  H.  Marlow,  Stoke-on-Trent.  Eng.  Pat.  136,127, 
11.8.19.     (Appl.  19,688/19.) 

In  a  tunnel  kiln  a  current  of  cold  air  is  drawn 
through  passages  leading  to  a  pair  of  metal  air 
chambers  arranged  longitudinally  at  each  side  of 
the  cooling  zone  and  heated  by  radiation  from  the 
cooling  goods  and  truck.  The  supply  of  air  is  con- 
trolled by  dampers.  The  heated  air  passes  to  the 
flame  conduits  of  the  kilns  or  to  another  portion  of 
the  works. — A.  B.  S. 

Abrasive  and  process  of  making  the  same.  AY. 
Strutt,  Pittsburgh,  Pa.,  Assignor  to  Westing- 
house  Electric  and  Manufacturing  Co.  U.S.  Pat. 
1,324,215,  9.12.19.     Appl.,  4.3.15. 

Blocks  of  abrasive  material  are  impregnated  with 
an  oil.  and  oil  adhering  to  the  surface  is  then  re- 
moved by  burning. — L.  A.  C. 

Refractory  composition.  E.  T.  Ferngren,  "Wash- 
ington, D.C.  U.S.  Pat.  1,324,546,  9.12.19.  Appl., 
26.2.15. 

A  refractory  composition  consists  of  zirconium 
oxide,  calcined  magnesite,  and  alumina  in  equal 
parts,  with  a  clay  bond. — A.  B.  S. 


Glass;  Machines  for  forming  articles  of .   W.  J. 

Miller,  Swissvale,  Pa.,  U.S.A.  Eng.  Pats. 
130,986  and  130,987,  8.8.18.  (Appls.  19,290  and 
19,291/19.)     Int.  Conv.,  11.8.17. 
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Concrete;  Effect  of  vibration,  jigging,  and  pressure 
on  fresh  .  D.  A.  Abrams.  Structural  Ma- 
terials Research  Lab.,  Lewis  Inst.,  Chicago,  Bull. 
3.  Reprint  from  Proc.  Amer.  Concrete  Inst.,  1919, 
15.     23  pages. 

Tests  showed  that  tamping,  vibration,  and  jigging 
are  of  value  in  forcing  the  concrete  into  its  place 
in  intricate  moulds  or  where  reinforcement  is  used, 
but  when  applied  after  the  completion  of  the  mould- 
ing such  treatment  does  harm.  Tamped  concretes 
were  usually  weaker  than  those  which  were  hand- 
puddled,  a  large  tamper  being  less  effective  than  a 
smaller  one.  The  advantages  derived  from  tamp- 
ing, vibrating,  or  jigging  during  moulding  are  that 
the  concrete  is  placed  more  certainly  in  position 
and  is  finished  dryer  ;  any  excess  of  water  is  brought 
to  the  surface  and  should  then  be  removed,  and 
coarser  aggregate  may  be  used  and  therefore  a  less 
proportion  of  water  employed.  When  the  concrete 
has  begun  to  set  tamping,  vibration,  or  jigging  will 
notably  reduce  its  strength. — A.  B.  S. 

Marbles  of  the  U.S.A.;  Physical  and  chemical  tests 

on  the  commercial  .     D.  W.  Kessler.     U.S. 

Bureau    of    Standards,    Tech.    Paper,    No.    123, 
15.7.19.     54  pages. 

Fifty  average  samples  of  American  marble  were 
tested  for  crushing  and  tensile  strength,  resistance 
to  freezing,  absorption,  specific  gravity,  porosity, 
staining,  permeability,  expansion,  and  electrical 
resistivity.  The  average  crushing  strength  of 
cubes  of  white  marble  of  uniform  texture  was 
9174  lb.  per  sq.  in.,  that  of  prisms  of  the  same 
material  and  cross-sectional  area  was  7828  lb.  per 
sq.  in.  Prisms  and  cylinders  of  the  same  height 
had  approximately  the  same  crushing  strength. 
Other  marbles  varied  from  7850  to  50,205  lb.  per 
sq.  in.,  the  dolomites  being  stronger  than  the  calcite 
marbles.  When  the  test-pieces  were  wet  the  crush- 
ing strength  was  7856 — 36,156  lb.  per  sq.  in.  Trans- 
verse tests  on  bars  3  in.Xlf  in.x6 — 12  in.  were 
made  in  both  directions  of  the  bedding.  The  trans- 
verse strength  is  always  very  low  when  applied 
parallel  to  the  bedding.  The  transverse  strength 
(modulus  of  rupture)  perpendicular  to  the  bed  was 
900 — 4388  lb.  per  sq.  in.  Tensile  tests  showed  the 
occurrence  of  definite  lines  of  weakness  not  other- 
wise ascertainable,  but  harmful  to  the  stone,  as 
they  allow  more  ready  access  of  water  to  the  in- 
terior of  the  marble.  The  tensile  strength  was 
328 — 2254  lb.  per  sq.  in.  Repeated  freezing  and 
thawing  of  wet  cubes  resulted  in  a  loss  of  weight 
and  strength  in  most  cases,  though  a  few  specimens 
gained  slightly.  In  one  case  the  loss  in  strength 
was  over  28%.  On  repeatedly  heating  to  150°  C. 
the  specimens  lost  1'9  %  by  weight.  The  absorp- 
tion (which  is  much  less  than  the  true  porosity) 
should  be  expressed  by  volume ;  if  expressed  as  a 
percentage  of  the  weight  of  the  specimen,  a  light 
marble  might  appear  to  be  more  absorptive  than 
a  heavier  one,  when  actually  the  reverse  is  the  case. 
In  the  specimens  examined  the  absorption  never 
exceeded  1'2%,  the  average  being  0'2%.  The  ap- 
parent sp.  gr.  of  calcite  marbles  is  2'70 — 2'73,  and 
that  of  dolomitie  marble  2"84— 2'86.  The  porosity 
varied  from  0'40  to  2'09,  and  the  relation  of  absorp- 
tion to  total  pore  space  is  important  in  predicting 
the  resistance  of  the  marble  to  frost.  The  per- 
meability of  marble  to  air  is  much  greater  than  to 
water ;  there  is  no  relation  between  this  per- 
meability and  the  loss  of  strength  on  freezing.    The 
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staining  power  was  determined  bj  drilling  a  j  in. 
hoi.'  to  the  centra  of  ■>  -  in.  cube  of  the  marble,  *  1 II— 

nig  the  liult-  with  oosin  solution,  ami  after  six  hours 

•awing  tli>'  eube  in  Half  ami  noting  the  extent  oi 
tli.-  p.  11. 'trillion.  'Hi.'  r. '-nits  varuil  greatly,  bal 
oonld  not  be  correlated  with  any  other  property, 
Volume  fininti'Titj  testa  for  showing  tin-  ol.  • 
insulating  power  indicated  that  the  resistivity  is 
greatly  affected  by  moistare,  but  the  values  ob- 
tained with  samples  dried  tor  several  days  in  the 
laboratory  an-  appear  to  be  satisfactory.  They  Hi' 
between  1"0  and  18-0x10*.  The  effect  of  soaking 
tor  three  months  in  a  solution  of  oar- 
bonic  a.  a!  varied  a  tth  different  specimens,  the  dolo- 

nntic  marbles  being  l««st  affected.       The  permanent 

expansion  between  0  ami  100°  0.  was  0*2  0"8  mm. 
h  :f  it.  of  length,  (hi  repeatedly  heating  to 
about  500°  C.  th,.  permanent  expansion,  as  well  as 
the  rate  of  expansion,  was  gradually  reduced  ami 
became  negligible  after  live  or  six  heatings.  Marble 
which  has  expanded  on  beating  does  not  return  to 
its  original  volume.     A .  B.  S. 

'.•  uj  soda.    Vail.    Set  VII. 

Sulphite  •  ceUvloit     watte     liquors.      Philippsthal. 

\ 
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Concrete :  Manufacture  of  .     D.  Bale,  N«w- 

castle-under-Lyme,    Staffs.     Eng.    Pat.    136, 0"5, 
L6.4.19.    (Appl  9678  19.) 

parts  of  sand  and  one  of  cement  are  mixed 
in  a  dry  state,  then  moistened  with  water  and 
feathers    added    ami    the    whole    thoroughly    mixed. 

After  being  allowed  to  stand  until  partly  set  the 
mixture  is  beaten  up  so  as  not  to  allow  it  to  set 
too  firmly.  The  plastic  concrete  thus  produced  is 
utiy  mixed  whilst  it  is  being  used.  The 
feathers  are  preferably  added  gradually  during  the 
mixing. — A.  B.  S. 

Cement;  Process  of  rooAino  .     H.  T).  Baylor, 

hid..  Assignor  to  Louisville  Cement 
(•  Louisville,  Kv.  U.S.  Pate,  (a)  1,323,952 
ami  in.  1,328,953,  2.12.19.    Appl.,  17.3.19. 

(i:\ii\t  is  rendered  slower  setting  (a)  by  mixing 
tnminuted  cement  with  quicklime  in  a  propor- 
tion between  6  to  1  and  10  to  1  by  weight,  and 
stirring  into  the  mixture  the  amount  of  water 
approximately   necessary  completely  to  hydrate  all 

fl allium  oxide,   including  that    resulting   from 

the  break  up  of  aluminates;  or  (b)  by  adding  quick- 
lime to  the  cement,  comminuting  the  mass,  adding 
oily  or  waxy  material  at  the  same  time  as  the  water 
iry  to  hydrate  all  the  calcium  oxide,  and 
grinding.  In  the  case  of  (b)  a  plastic  cement  is 
obtained.— E.    W.   L. 


X.    METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

7ron  deposition;   Eh  \V.  A.  Mac- 

fadyen.      Faraday    Soc,    Dec,    1919.      [Advance 
proof.] 

KxruiiMt  \t>  »ere  conducted  in  order  to  find  the 
Favourable    conditions    for    effecting    a    sub- 
stantial electrolytic  deposition  of  iron  upon  mild 
steel,   using  a   solution  of   ferrous  ammonium  sul- 
phate Current   was   supplied   from 
dat.irs  to  ensure   regularity,  and   the  anodes 
I  ol   plates  ot   Swedish   iron.     The  ratio  of 
the    active    area    ol    anode    to    cathode    was    always 
large.     The     mild     st.-el     cathodes     were     cleaned 
thoroughly,   both   chemically   and   by   abrasion,  and 
a   film   of   copper   was   applied   before  the  electro- 
ition   of   iron       It   was   found   later  that 
it  was  ]»i-sible  to  deposit  iron  directly  upon  steel 


if  the  steel  had   been   subjected  previously   to  an 

acid  eleotrolytil  .leaning  bath,  making"  it  the 
. mode   instead  ..I    tile  cathode,   as  is   the   usual    plac 

taos.    The  affect  ol  variation  in  concentration  and 

acidity  of  the  ele.  trolyte  at  atmospheric  tempera- 
ture showed  that  solutions  containing  816  gnus,  of 
ferrous  ammonium  sulphate  per  litre  yielded  de- 
posits  equally    h   ■ l    with   current   densities  as 

high  as    l(>  amp.   per  BO.   It.   OS   those  obtained   from 

dilute  solutions  (."in    [00  gnus,   p.r  litre),     Some 

■  iiat eventrations   i  im    300  gnu 

litre)  consistently   gave   pitted  deposits.     Trouble 

WSS  experienced  in  neutral  .solutions  iron)  deposits, 

presumablj  son.,-  form  of  ferrous  hydroxide,  which 

was    almost    eliminated    when    the    electrolyte    was 

acidified.  The  cathode  efficienoj  tea.  he  \  a  maxi- 
mum (98      )  when  the  solution  w  as  ol   alio     1 0*001    N 

acidity,  and  decreased  progressively  v. hen  the 
acidity  was  increased.    After  |  ;  use  of  the 

same  solution  the  quality  of  the  deposits  deterio- 
rated owing  to  the  accumulation  of  organ 
purities,  but  it  wa.s  found  possible  to  expel  those  by 

boiling  the  solution  or  to  a! I>  them  by  means  of 

wood    charcoal.     Experiments    made    at    different 

temperatures  showed  that  65°  C.  was  most,  satisfac- 
tory, as  deposition  could  be  effected  from  a  ooi 

t  rated  solution  at  fifty  times  the  rat-o  possible  in  a 
cold  dilute  solution.  If  the  current  don-in  exceeds 
200  amps,  per  sq.  ft.  the  deposit  tends  to  have  a 
specular  appearance  and  the  adhesion  suffers.  If 
the  steel  base  with  deposited  iron  be  annealed  above 
the  A3  point  for  pure  iron,  the  two  become  strongly 
welded  together.  Subsequent  case-hardening  is 
usually  advisable  to  harden  the  electrolytic  iron. 

— C.  A.  K. 

Ferromanganete;  Saving  of by  use  of  fluorspar 

in  open-hearth  furnace  practice.     E.  Goldmann, 
Stahl  u.  Eisen,  1919,  39,  1385—1387. 

Instead  of  adding  only  a  small  quantity  of  fluorspar 
BS  m  ordinary  practice  for  fear  of  damaging  the 
hearth,  the  author  has  added  1000  kilos,  per  charge 
without  undue  injury  to  the  hearth.  The  gr< 
advantage  of  its  use  lies  in  the  saving  of  Ferro- 
manganese.  The  author  made  cast  steel  shell  with 
0"6 — 0'9%  Mn  without  the  addition  of  ferroman- 
ganese  or  spiegeleisen.  The  phosphorus  content 
was  OT-0'15  c,  but  other  qualities  were  made  with 
a  maximum  of  004%  P.  It  was  not  possible  to 
produce  iron  with  carbon  as  low  as  0'15%  without 
the  use  of  manganese.  It  is  important  to  use  a  pig 
iron  with  the  highest  possible  manganese  content, 
this  being  attained  if  necessary  by  large  additions 
of  open-hearth  furnace  slag  to  the  mixture.  This 
keeps  the  sulphur  low,  and  by  the  use  of  fluorspar  a 
thick  layer  of  thin  fluid  slag  is  formed,  which  pro- 
tects; the  original  manganese  in  the  charge,  and 
makes  possiblo  the  removal  of  phosphorus  and  part 
of  the  sulphur. — T.  H.  Bu. 

[Steel]  process;  Acid  electric  finance  .    L.  B. 

Lindemuth.       American      Eoundrvmen's     A 

Blast  Furnace  and  Steel  Plant.  1919,  7,  /Wo— 596. 

The  acid  process  of  steel  making  differs  from  the 
basic  process  in  that  it  is  a  single  slag  process,  and 
the  slag  varies  considerably  both  in  composition  and 
quantity.  The  controlling  factor  of  the  acid  process 
seems  to  be  the  quantity  of  iron  oxide  present  at 
the  time  the  charge  is  melted,  irrespective  of  tho 
mothod  of  its  introduction.  Before  any  additions 
are  made  to  the  charge  the  molten  acid  slag  is  prin- 
cipally  a  complex  silicate  of  iron  and  manganese 
containing  50—60%  SiO,.  About  90%  of  the  man- 
ganese in  the  charge  passes  into  the  slag  as  oxide, 
and  the  oxidation  of  the  bath  and  of  subsequent 
additions  of  manganese  appears  t<>  be  controlled  by 
the  l-'eO  content  of  the  slag.  Iron  oxide  in  the 
slag  is  not  reduced  satisfactorily  by  the  addition 
ot  .  arbon,  because  an  acid  silicate  dissociates  less 
easily   than  a   basic  silicate,   and   also   iron  is  more 
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stable  in  a  silicate  in  which  iron  is  the  predominat- 
ing base.  Further,  silica  is  reduced  by  carbon  at 
the  temperature  attained  near  the  arc,  and  the 
silicon  in  the  metal  may  be  increased  by  this 
reaction  during  a  "blow."  Iron  oxide  in  the  slag 
is  reduced  partially  by  additions  of  lime  and  man- 
ganese ore,  thus  enabling  the  necessary  reducing 
conditions  to  be  produced.  A  typical  finishing  slag 
contains  Si02  58-70%,  CaO  21-25%,  MnO  12-01%, 
FeO  310%,  MgO  ri5%,  ALO,  33.5%,  P  0-003%, 
and  S  0'005%.  In  order  to  overcome  the  variables 
introduced  by  rust  or  other  oxidised  products,  the 
most  satisfactory  method  would  be  to  withdraw  the 
slag  immediately  after  the  charge  is  melted.  The 
view  is  expressed  that  the  basic  electric  process 
gives  conditions  which  tend  to  a  fewer  number  of 
inclusions  in  the  metal  than  the  acid  process. 

— C.  A.  K. 

Steel;      Relationship      betu-een      transverse,      rail 

fissures,  fakes  and  defects  in  fusion  welds  in . 

S.  W.  Miller.  Chem.  and  Met.  Eng.,  1919,  21, 
729—733. 

All  the  evidence  indicates  that  transverse  fissures, 
flakes  and  intergranular  ruptures  in  welds  are  due 
to  the  same  cause,  viz.,  films  of  oxide,  which  are 
possibly  ultramicroscopic.  These  films  are  usually 
present  in  the  ingot,  and  may  be  produced  by  over- 
heating of  the  metal  in  the  course  of  manufacture. 
When  they  are  due  to  iron  oxides  in  small  quantity 
only  they  may  be  removed  by  heat  treatment,  as 
stated  by  Giolitti  (this  J.,  1919,  289  a)  and  Hum- 
frey  (Carnegie  Schol.  Memoirs,  Iron  and  Steel 
Inst.,  1914,  4,  80),  but  this  would  probably  not  be 
possible  when  they  are  caused  by  larger  amounts 
of  iron  oxide.  Such  defects  in  welds  as  are  visible 
under  the  microscope  may  be  eliminated  by 
thorough  fusion  in  the  welding  process,  so  as  to 
bring  all  the  oxide  and  dirt  to  the  surface.  This  is 
more  difficult  in  electric  welding  owing  to  oxidis- 
ing conditions  being  more  pronounced,  and  to  the 
fact  that  the  metal  is  being  constantly  added  from 
the  electrode.  It  is  possible  that  ultramicroscopic 
films  in  welds  may  be  eliminated  by  heating  the 
weld  in  a  reducing  atmosphere.  It  is  suggested  that 
the  examination  of  sound  rails  and  of  those  known 
to  contain  fissures  by  polishing  and  etching  small 
sections  and  bending  them  under  the  microscope 
would  give  further  information,  especially  in  the 
case  of  steel  showing  low  elongation.  Experi- 
ments indicated  that  welds  made  with  good  material 
will  give  from  22  to  30%  elongation  in  the  weld 
when  tested  in  a  piece  Jin.  thick,  whereas  welds 
containing  films  of  oxide,  even  though  invisible,  will 
only  show  an  elongation  of  2  to  10% .  The  same  low 
elongation  is  also  to  be  observed  in  the  case  of  flaky 
steel  and  defective  rails. — C.  A.  M. 

Steel;  Solution  theory  of ,  and  the  influence  oj 

changes  in  carbide  concentration  on  the  electrical 
resistivity.  E.  D.  Campbell.  Faraday  Soc, 
Dec.,  1919.     [Advance  proof.] 

It  is  becoming  recognised  .generally  that  the  elec- 
trical resistivity  of  metallic  solutions  is  dependent 
on  the  concentration  and  degree  of  dissociation  of 
the  solutes  just  as  truly  as  is  the  conductivity  of 
aqueous  solutions,  and  it  is  only  logical  to  express 
the  concentrations  in  similar  terms,  e.ij.,  milatoms 
(mgrm.-atoms)  per  c.c.  The  influence  of  decar- 
burisation  of  6teel  on  the  electrical  resistivity  has 
been  examined.  Similar  bars  cut  from  steels  of 
different  type  were  decarburised  in  an  atmosphere 
of  moist  hydrogen,  and  quenched,  and  the  re- 
sistivity of  the  bars  before  and  after  decarburisa- 
tion  was  compared  with  that  computed  from 
Benedick's  formula.  Benedick's  law  assumes  that 
equi-atomic  concentrations  in  iron  exert  equal  in- 
fluence on  the  resistivity,  and  the  specific  resistance 
under  consideration  must  he  that  of  steel  in  the 


hardened  condition.  The  differences  found  between 
the  measured  and  computed  resistivities  are  so 
great  that  the  formula  cannot  be  considered  aa 
having  any  particular  significance.  The  conclusions 
of  Le  Cha'telier  (this  J.,  1898,  669)  concerning  the 
influence  of  C,  Si,  Mn,  and  Ni,  are  confirmed,  but 
his  view  that  Cr,  W,  and  Mo  have  but  little  in- 
fluence on  the  resistivity  of  steel  is  not  substan- 
tiated. If  a  steel,  containing  such  elements,  which 
possess  a  stronger  affinity  for  carbon  than  has  iron, 
is  annealed,  a  large  part  of  these  elements  will  be 
found  in  the  form  of  precipitated  carbides  when 
the  metal  is  annealed,  so  that,  not  being  in  solu- 
tion, these  elements  can  have  little  effect.  If  the 
steel,  however,  is  decarburised,  a  marked  increase 
in  resistivity  is  noted,  due  to  the  solution  of  the 
liberated  element  in  the  iron.  Manganese  and 
nickel  show  distinctly  less  influence  on  the  re- 
sistivity than  would  be  due  to  an  equal  atomic  con- 
centration of  carbon.  Figures  obtained  show  that 
there  must  be  some  marked  differences  in  the  con- 
stitution of  the  carbides  in  various  steels. 

— C.  A.  K. 

Chrome-nickel    steels;    Substitutes    for   .      E. 

Kothny.     Stahl  u  Eisen,  1919,  39,  1341—1348. 

War  conditions  in  Germany  necessitated  economy 
in  the  use  of  nickel,  and  an  investigation  was  car- 
ried out  to  find  substitute  alloy  steels  for  nickel 
and  chrome-nickel  steels  in  highly  stressed  parts. 
The  requisite  properties  after  suitable  heat  treat- 
ment are  high  elastic  limit,  good  elongation  and 
reduction  of  area  even  with  high  tenacity,  high 
resistance  to  impact,  and  fibrous  fracture  of  longi- 
tudinal and  transverse  test  pieces  in  combination 
with  high  tenacity.  The  alloying  elements  avail- 
able were  manganese  and  chromium,  together  with 
silicon.  Tests  were  carried  out  on  electric  and 
Martin  furnace  heats  first  on  small  specimens  and 
then  in  some  cases  on  specimens  of  practical  size. 
The  results  showed  that  only  plain  chromium  or 
plain  manganese  steels  will  give  the  desired  pro- 
perties. The  compositions  recommended  are 
C  0-20—0-45 % ,  Mn  0"4— 06 % ,  Si  0-2—0-3 % ,  Cr  1"0— 
1-3%,  and  C  0-2—0-4%,  Si  0-2—0-3%,  Mn  1-5—1-8% 
respectively.  Silicon-steels,  chromium-silicon  steels, 
and  manganese-silicon  steels  are  not  satisfactory  for 
the  purpose  desired.  As  a  case-hardening  steel  the 
following  is  recommended:  C  0'1 — 0'2%,  Mn  0'4 — 
0-6%,  Si  0-2— 0-3%,  Cr  0-8— 1-1%.— T.  H.  Bit. 

Self-hardening  steels;  Critical  points  of  .     P. 

Dejean.     Comptes  rend.,  1919,  169,  1043—1045. 

A  distinct  discontinuity  between  the  formation  of 
pearlite  or  troostite,  and  martensite  has  been  pre- 
viously noted  (this  J.,  1917,  965).  The  critical 
point  corresponding  to  the  formation  of  the  former 
has  been  denoted  "A,"  and  to  the  formation  of 
the  latter  "  B."  From  a  study  of  the  cooling 
curves  of  a  nickel-chrome-copper  steel,  cooled  from 
700°  to  100°  C.  in  about  150  mins.,  but  from 
different  initial  temperatures,  the  formation  of 
martensite  appears  to  occur  in  two  stages,  denoted 
by  critical  points  B,  and  B2.  The  point  "  A  "  is 
indicated  only  when  the  initial  temperature  of 
cooling  is  790°  C.  When  cooled  from  800°  C,  "  A  " 
is  considerably  suppressed  and  a  second  critical 
point  (B,)  is  observed  about  420°  C.  A  further 
point  (B,)  occurs  at  about  230°  C.  if  the  steel  is 
cooled  from  850°  C,  and  when  cooled  from  still 
higher  temperatures  B,  disappears  and  the  point 
B2  exists  alone.  The  steel  is  relatively  soft  if  only 
the  critical  point  "  A  "  is  in  evidence  during  cool- 
ing, but  becomes  harder  when  B,  predominates, 
with  still  greater  hardening  when  point  B3  is  evi- 
dent. It  is  concluded  that  the  maximum  hardness 
is  attained  in  at  least  two  stages  and  that  for  the 
same  steel  there  are  several  marsensitic  forms. 

— C.  A.  K. 
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[Strrl]   hydrogen  cylinders;   RetuZfl   ••/   eoid    uurk- 

,„,,  uf .    k   Bode    Siaiil  u.  Easan,  1919,  39. 

!  167—1470. 
Mechanic*]     teats    vera    made    on    pieces    of    a 
hydrogen  cylinder  which  exploded  disastrously   in 
although    it    had    successfully    withstood    the 
ptance  teat  undei   ■  pioagure  of  826  kilos    i>er 
„i.    ini.     The   fragments  showed   generally    longi- 
tudinal fracture,  i.e.,  in  the  direction  of  drawing. 
1  testa  showed  high  elastic  Limit  and 
■mall  elongation  and   redaction  "i   area,   and   the 
i|  cold  working  were  traceable  throughout 
the  •  "i  of  the  pieces.     The  tenacity  was 

■factory,  but  brittleneas  was  shown  in  bonding 
.mil  impa.  pecially'on  transverse  spei  Lmena. 

britUeness  could  bo  removed  by  annea  inn  for 
in    mins.    .it    tiiKi     C.      Mioroeoopical   examination 
showed    non-metallic    inclusions   elongated    in    the 
direction   of  drawing,  also   that  the   material   had 
drawn  into  Layers. — T.  H.  Bu. 

Sul[>hnr  and  eAromtam  in  tteel;  Determination  of 

.     L.  A.  Coldenberg.     Chem.  and  Met.  Eng., 

1019,  21. 

Siinini  i-  determined  by  the  evolution  method 
and  chromium  l>y  a  slight  modification  of  the  silver 
nitratc-aminon.uni  persu'phate  method.  The 
sample  is  placed  in  an  Erlenmever  tlask  which  is 
i  Loeed  bj  a  two-holed  rubber  stopper  carrying  a 
thistle  funnel  through  which  sulphuric  acid  is 
added,  and  a  tul>o  bailing  into  a  vessel  containing 
ammaniacal  cadmium  chloride  solution.  The  sample 
is  heated  with  the  sulphuric  acid,  and  when  evolu- 
tion in  complete  the  radium  chloride  is  titrated, 
with  the  addition  of  starch  solution  and  hydro- 
chloric acid,  to  a  deep  blue  end  point  with  standard 
potassium  iodide-potassium  iodate  solution.  For  the 
determination  of  chromium,  nitric  acid-silver 
nitrate  solution  is  added  to  the  contents  of  the 
Erlenmever  tlask,  which  are  boiled  gently  until 
nitrous  Fames  are  expelled,  the  mixture  is  diluted, 
heated  to  boiling,  ammonium  persulphate  solution 
is  added,  and  the  boiling  is  continued  until  man- 
ganese dioxide  is  completely  precipitated.  Hydro- 
chloric acid  is  then  added  to  prevent  sudden  boil- 
ing over  and  to  destroy  the  manganese  dioxide,  and 
the  contents  of  the  flask  are  boiled  for  about  15 
mins.  until  the  silver  chloride  is  coagulated.  After 
cooling,  potassium  ferricyanido  is  added,  and  the 
mixture  is  titrated  with  standard  ferrous 
ammonium  sulphate  solution  which  has  been  stan- 
dardised against  a  standard  steel.  The  method 
presents  considerable  advantage  in  point  of  time 
r  the  older  permanganate  process,  there  is  less 
ri.sk  of  inaccuracy  through  splashing,  and  the  end 
point  of  the  titration  is  more  definite.  Moreover, 
by  using  sulphuric  acid  as  the  solvent  in  the 
sulphur  determination  the  difficulty  experienced 
when  using  hydrochloric  acid  of  acid  fumes  passing 
into  the  cadmium  solution  and  causing  loss  of 
ammonia  by  volatilisation  as  ammonium  chloride 
is  obviated. — S.  S.  A. 

Steel;  Determination  of  gas  in .    P.  Oberhoffer 

and  A.  Heutell.  Stahl  u.  Risen,  1919,  39,  1584— 
1590. 
Tut  aaaet  dissolved  in  iron  and  steel  are  deter- 
mined by  means  of  a  new  apparatus  consisting  of  a 
quartz  tube  in  a  magnesia  crucible  heated  ex- 
ternally by  an  electric  furnace  and  exhausted 
to  a  vacuum  by  means  of  a  mercury  pump. 
eili.r  with  twice  its  weight  of  a  50/50  tin- 
antimony  alloy  is  placed  in  the  tube,  which  is  then 
exhausted  and  heated  to  a  temperature  of  1100°  C. 
In  30 — 40  mins.  the  whole  of  the  dissolved  gas  is 
evolved.  Tins  is  then  collected  and  analysed. 
A  number  of  sample*  of  acid  and  basic  steels  both 
before  and  after  deoxidation  and  at  various  in- 
tervals of  casting  were  examined.     The  composition 


of  the  i  tried   within   the  lollowing 

limits:  I'll,  0  I  ■  i  i<>  137— 887%,  H,  38— 
tin    .  N,  L'8    '-'.  9  Phe  volume  oi  gas  evolved 

ranged  from  88-7  CO.  per  100  ^rms.  of  steel  in  the 
case  oi  a  basic  steel  to  L96  i  o.  pat  LOO  grata,  in  the 
case  of  an  and  Bteel.  Deoxidising  reduced  the 
volume  of  gas  in  acid  steel  and  increased  it  in  basic 

steel.        Kol    111^    an    ai  1.1    sle.   1    . 1 1  Ml  1 11  Islied    tile    alllOUIlt 

of  gas  evolved  from  11s  c  c.  to  69  i  ..  per  UK)  gnus. 

—J.  W.  D. 
Soaking  pita;  Electrically  heated  —  in  the  tteel 

industry.      T.    P.    Baity.      Aiuer.    lion    and    Steel 

lust..  May.  1919.    Chem.  and  Met.   Eng.,  1919, 
21,624    827 

For  heating  operations  subsequent  to  melting  and 
refining,  eleotricall]  heated  furnaces  effecl  con- 
sidei  ug  of  labour  as  compared  with  fuel- 

fixed  furnaces,  and  on  account  ol  i lie  greater  pre- 

■  II  of  the  treatment  the  peroentage  of   material 

rejected  through  defective  heat  treat nt  is  much 

lower.  Thus,  in  electrically  heated  snaking  pits, 
although  the  fuel  cost  is  higher  than  m  tucl-iired 
pits,  the  material  produced  is  not  so  liable  to 
defects  caused  by  la.  k  of  uniformity  in  the  tem- 
peraturo  of  the  heated  ingot,  excessive  oxidation 
of  the  ingot,  and  the  like.  The  author  describes 
a  continuous  type  of  electric  reheating  furnace 
adapted  for  rolling  mills  of  relatively  small 
capacities  or  for  reheating  steel  of  high  quality,  and 
a  combined  fuel  and  electric  furnace  suitable  for 
dealing  with  a  large  tonnage.  For  exact  work  in 
annealing,  hardening,  and  other  heat  treatment 
the  higher  fuel  cost  of  electrio  heating  plant  is 
more  than  compensated  by  the  superiority  of  the 
material  produced. — S.  S.  A. 

Electric    rotating    fuinace;    The    Booth    [/or 

melting  metals].  C.  H.  Booth.  Amer.  Inst. 
Chem.  Eng.,  June,  1919.  Chem.  and  Met.  Eng., 
1919,  21,  636—638. 
The  furnace,  which  is  built  in  several  sizes,  com- 
prises a  shell  carried  on  motor-driven  rollers  work- 
ing without  gearing  in  tracks  on  the  shell,  and  is 
arranged  to  revolve  at  the  rate  of  two  revolutions 
per  minute.  The  current  is  carried  to  the  elec- 
trodes by  short  pieces  of  flexible  cable  which  con- 
nect to  the  track  and  the  current  is  supplied  to 
the  tracks  by  shoes  which  press  against  them  and 
form  a  sliding  contact.  The  electrodes  are  regu- 
lated in  the  smaller  furnaces  by  hand  screws  and 
in  larger  plant  automatically.  The  lining  is  made 
with  as  few  joints  as  possible  and  the  door  is  in 
one  piece  with  a  hole  in  the  centre  to  admit  the 
electrode.  In  tliis  type  of  furnace  graphite  elec- 
trodes are  used  on  account  of  their  greater  con- 
ductivity. The  furnace  and  electrical  connections 
are  simple  in  design,  the  charge  is  uniformly  mixed, 
and  the  cost  of  operation  and  upkeep  charges  are 
low.— S.  8.  A. 

Melting  non-ferrous  metals  and  their  alloys  in  the 
electric  furnace.  E.  F.  Collins.  Chem.  and  Met. 
Eng.,  1919,  21,  673—679. 
The  requirements  for  melting  non-ferrous  metals 
and  their  alloys  are  continuity  of  operation, 
freedom  from  oxidation  and  volatilisation,  that  the 
slags  should  not  mix  but  bo  easily  removable,  and 
that  the  furnace  and  its  atmosphere  should  be 
entirely  free  from  sulphur.  The  transfer  of  heat 
is  bostaecomplished  by  radiation  to  the  top  of  the 
bath  and  conduction  to  the  bottom.  The  best  type 
of  furnace  is  one  in  which  a  readily  controllable 
amount  of  neat  is  generated  between  a  fixed  and  a 
movable  electrode,  the  distance  between  them  being 
maintained  so  that  they  give  rise  to  many  chains 
of  series  and  multiple  contact  or  resistance  areas, 
enveloping  adjacent  electrode  faces.  This  type  is 
described  in  detail.     Comparative  costs  of  melting 
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dn  electric  and  fuel-fired  furnaces  are  tabulated 
and  sources  of  loss  in  each  type  are  outlined.  From 
a  summary  of  the  results  obtained  the  author  con- 
cludes that  for  brass  melting  the  electric  furnace 
is  superior. — W.  J.  W. 

Aluminium  corrosion  as  affected  by  basic  pigments. 
H.  A.  Gardner.  Paint  Manufacturers'  Assoc, 
U.S.A.,  Circ.  No.  79.    Dec,  1919.     2  pp. 

Under  severe  conditions  of  exposure,  aluminium 
shows  very  rapid  corrosion,  resulting  in  a  roiigh 
surface  to  which  soot  will  adhere  tenaciously.  Pig- 
ments of  a  basic  nature,  i.e.,  red  lead,  white  lead, 
zinc  oxide,  etc.,  when  ground  in  water  etch  alu- 
minium rapidly,  whilst  silicious  earth  and  other 
neutral  crystalline  pigments  have  no  such  action. 
Thus,  if  aluminium  surfaces  for  such  purposes  as 
automobile  bodies,  etc.,  be  primed  with  a  paint 
composed  of  a  mixture  of  basic  pigments  and 
silicious  earth  pigments,  under  favourable  condi- 
tions, etching  of  the  surface  with  production  of  a 
firm  foundation  for  succeeding  coats  will  take 
place.  Progressive  corrosion  could  be  inhibited  by 
application  of  many  outer  coats.  For  other  forms 
of  aluminium  which  may  be  exposed  to  the  weather, 
the  use  of  a  high-grade  spar  varnish  is  recom- 
mended to  obviate  obscuration  of  the  bright  colour 
of  the  metal. — A.  de  W. 

Metal    deposits;    Measurement    of    the     minimum 

thickness  of by  their  electromotive  force.     S. 

Procopiu.     Comptes  rend.,  1919,  169,  1030—1031. 

When  zinc  is  deposited  upon  an  electropositive 
metal  the  E.M.F.  diminishes  rapidly  at  first  and 
more  slowly  later.  If  the  current  is  stopped,  the 
deposited  layer  dissolves  and  gives  rise  to  a  counter 
E.M.F.  which  gradually  increases  to  a  point  at 
which  a  sharp  increase  takes  place.  Thus,  with  a 
deposit  of  zinc  3'5  /t/x  in  thickness,  on  platinum,  the 
E.M.F.  after  stopping  the  current  increases  from 
O'Oll  to  014  volt  in  7  mins.,  to  0'85  in  8  mins.,  and 
to  1"02  volts  in  9  mins.  If  deposits  of  more  than 
minimum  thickness  are  allowed  to  dissolve  and  a 
curve  is  drawn  with  the  thickness  of  the  metal  as 
abscissas  and  the  time  taken  to  reach  the  break  in 
the  E.M.F.  as  ordinates,  a  point  is  obtained  which 
represents  the  minimum  thickness  deposited 
electrolytically,  assuming  the  E.M.F.  to  be  set  up 
as  soon  as  the  metal  is  deposited.  If  solution  only 
of  the  metal  occurred  the  curves  representing  the 
thickness  of  the  deposit  :  time,  would  be  of  equal 
inclination  to  the  abscissa,  but  this  is  not  the 
case  :  — 


Metal  on  which  * 

incise 

eposited. 

Al. 

Pt. 

Fe. 

Ag. 

Cu. 

Ni. 

Tangent  of  angle 
Minimum   thickness   of 
zinc  deposit  (jjl^)     . . 

013 

0-3 

0-24 

0-8 

0-3 

1-6 

0-4 

2-8 

0-7 

4-2 

11 

4-8 

The  varying  values  for  the  minimum  thickness  of 
a  zinc  deposit  on  different  metals  are  explained  by 
the  extent  of  diffusion  of  the  zinc  layer  into  the 
underlying  metal,  or  by  an  alloying  action  between 
the  two  metals. — C.  A.  K. 

Antimony    ores;    Treating    .      G.    P.    Hulst. 

Amer.   Inst.   Min.   and   Met.   Eng.,   Sept.,   1919. 
Chem.  and  Met.  Eng.,  1919,  21,  727. 

The  demand  for  antimony  for  shrapnel  during  the 
war  made  it  profitable  to  work  ores  containing  as 
little  as  20%  Sb,  and  many  small  mines  were 
opened.  Low-grade  sulphide  ores  (20 — 45%  Sb) 
were  produced  in  Nevada,  California,  Idaho,  Utah, 
and  Mexico,  whilst  the  principal  oxide  ores  came 
from  Mexico  and  Oregon.  High-grade  sulphide 
ores  (stibnite)  with  55- — 60%  Sb  were  imported 
into  the  United  States  from  Bolivia,  China,   and 


Alaska.  The  ores  were  mixed  with  waste  material 
such  as  battery  plates,  lead  oxide,  paint,  etc.,  to 
furnish  the  necessary  lead,  and  were  treated  in 
residue  and  blast  furnaces.  The  charges  consisted 
of  various  sulphide  ores,  containing  20 — 60%  Sb 
and  6 — 45%Si02,  or  of  oxide  ores  with  20—40%  Sb 
and  10 — 45%  SiO,.  All  ores  containing  silver  (e.g., 
34'0%)  were  treated  in  the  residue  furnace,  the 
sulphur,  iron,  and  copper-forming  matte  contain- 
ing part  of  the  silver,  whilst  the  bulk  of  the  latter 
was  found  in  the  lead  bullion.  The  antimony  slag 
was  sufficiently  low  in  silver  to  justify  its  being 
smelted  in  the  blast  furnace  to  antimonial  lead. 
Owing  to  the  high  proportion  of  zinc  and  arsenic  in 
lead  refinery  by-products  a  slag  was  used  contain- 
ing:— SiO,,  26%;  FeO,  40%;  and  CaO  and  ZnO, 
20—24%.  The  average  amounts  of  antimony  and 
lead  in  the  slag  were  0'66  and  2'36%  respectively. 
The  blast  furnace  loss  was  2"4%  Sb  and  P5%  Pb. 
The  furnace  charge  varied  from  2500  to  3000  lb.,  and 
the  coke  ratio  was  13%.  Blast  pressure  was  main- 
tained at  10 — 12  oz.  The  two  furnaces  smelted 
60 — 90  tons  of  material  per  day,  and  produced 
30 — 35  tons  of  antimonial  lead  of  the  following 
average  composition: —  Sb,  13'00 ;  Cu,  0"15;  As, 
075 ;  and  Pb  86-1  % .— C.  A.  M. 

Lead-sodium-mercury  and  lead-sodium-tin  alloys. 
T.  Goebel.  Z.  Ver.  deuts.  Ing.,  1919,  424-^30. 
Chem.-Zeit.,  1919,  43,  Rep.,  312. 

When  an  alloy  of  lead,  sodium,  and  mercury  is  cast 
in  a  cold  mould,  "  pipes  "  are  formed  in  the  cast- 
ing. These  "  pipes  "  are  more  pronounced  the 
greater  the  mercury  content  of  the  alloy,  and  the 
more  nearly  the  percentage  of  sodium  present 
approximates  to  an  average  value  of  2 — 3%.  There 
is  very  little  pipe  formation  if  the  alloy  is  poured 
into  a  warm  mould.  The  maximum  value  of  the 
hardness  of  a  lead-sodium-mercury  alloy  containing 
1  "8  Na  is  the  same  as  the  maximum  hardness  of  a 
lead-sodium  or  a  lead-sodium-tin  alloy  containing 
0'8%  Na.  In  the  case  of  lead-sodium-mercury  and 
lead-sodium-tin  alloys,  the  same  hardness  is 
obtained  with  a  larger  percentage  of  sodium 
present  than  in  the  case  of  the  binary  lead-sodium 
alloys.  The  tenacity  of  these  latter  alloys  is  con- 
siderably increased  by  addition  of  tin.  The 
tenacity  of  the  lead-sodium-mercury  and  lead- 
sodium-tin  alloys  diminishes  with  increase  in  the 
percentage  of  sodium  present.  Lead-sodium- 
mercury  alloys  containing  1% — 2%  Na,  on  account 
of  their  hardness  and  the  small  tendency  to  crack 
which  they  exhibit,  are  specially  suitable  for  use 
as  bearing  metals. — J.  S.  G.  T. 

Cobalt;  Passivity  of .     H.  G.  Bvers  and  C.  W. 

Thing.     J.  Amer.   Chem.   Soc,  1919,   41,   1902— 
1908. 

When  cobalt  is  used  as  anode  in  the  electrolysis  of 
0'02N  sulphuric  acid  or  sodium  sulphate  at  0°  C. 
it  becomes  passive  if  a  high  current  density  is 
employed,  but  if  a  low  current  density  is  used  it 
remains  active  and  passes  into  solution.  When 
potassium  bichromate  is  present  cobalt  readily 
assumes  the  passive  condition  under  all  circum- 
stances. It  differs  from  iron  and  nickel  mainly  in 
the  fact  that  it  will  not  become  passive  when  used 
as  anode  with  low  current  density,  but  if  it  has 
once  assumed  the  passive  condition  it  will  remain 
so  even  though  the  current  densitv  is  reduced.  (See 
also  J.  Chem.  Soc,  Feb.,  1920.)— J.  F.  S. 

Metals;  Atomic  structure  of  in  solid  solution. 

A.   L.   Feild.     Chem.    and   Met.   Eng.,    1919,   21, 
566—570. 

Solid  solution  alloys,  comprising  hardened  steels 
and  electrical  resistance  alloys,  differ  in  physical 
properties  from  their  components.  They  probably 
are  analogous  to  supercooled  liquids  with  the  same 
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atomic  structure  »s  the  molten  metals,  and  thej  do, 
t,  approach  the  latter  in  similarity  of  pro- 
perties such  as  el*  trioal  reaiatanoe  and  tempera- 
ture coefficient  ol  reaiatanoe.  The  Formation  of  an 
amorphons  phaae  is  assumed  and  is  oonfirmed  by 
experiments  on  the  specific  reaiatanoe  of  niokel- 
ohromri urn  and  gold-silver  alloys.  The  hard] 
alloys   ia   also  due   to  the   pn  amorphous 

metal.  ElectrioaJ  methods  of  examination  of 
metals  are  recommended, — W.  J.  W. 

Coagulation   [of  •;,,?,/  sols].     A.   Westgren.     A i  k i \ 

Chem.  Mm.  Geo.,  1917  18,  7,  No.  6,  I     80. 
Tlio  velocity  of  coagulation  bj  means  of  electrolytes 

i«  independent  ol  I  be  liae  of  tl Iloidal  pai 

Th.'  velocity  of  cos  pilation  by  meant  of  electrolytes 
is  greater  the  larger  the  migration  velocity  of  the 
the  anion.  The  dependence  of  the  velocity  of 
coagulation  on  the  temperature  is  due  both  to  the 
ohange  in  the  velocity  of  the  Brownian  movement 
ami  to  tli<'  change  in  the  specific  coagulation  power 
of  the  electrolyte  with  temperature.  (See  also  J. 
('!„■      -         Feb.,  1920.)— J.  F.  S. 

Refractories  in  iron  and  uteri  Industries.  Nesbitt 
and  Bell.    St*  VIII. 

Hydro  toUage.      Maclnnes    and    Contieri. 

XI 

Qalvanited  iron.    Gardner.    See  XIII. 

Blast-furna.ee    waste  Riedel. 

XVI. 

Thermal  expansion.    Gray.    See  XXIII. 

Thermal  analysis,    Merica.    See  XXIII. 

Patents. 

Cast-iron;  Refining  .     H.  Barnes,  Assignor  to 

K.    II     Qenter,    Cliattanooga,    Tenn.      U.S.    Pat. 
1,888,516,  25.11.19.     Appl.,  6.2.19. 

Ph;-[ikin  i-.  melted  in  a  chamber  having  a  curved 
and  tapering  bottom  portion  and  run  direct  into  the 
•  ad  of  a  refining  chamber,  at  the  front  end 
of  which  is  a  gas  producer.  Rear  blast  pipes,  with 
internal  fuel  jet  pipes,  project  downwards  and  rear- 
wards into  the  bottom  of  the  meltinf  chamber,  and 
front  blast  pipes  project  in  a  similar  manner  into 
the  Front  end  portion  of  the  refining  chamber  above 
the    hearth— E.    \V.   L. 

Alloy  steel;  Surfaee-stablt  .  P.  A.  E.  Arm- 
strong, Loudonville,  N.Y.  U.S.  Pat.  1,322,511, 
25.11.19.    Appl.,  24.6.19. 

As  alloy  steel  of  high  surface  stability  contains 
8  SO  Cr  and  0"5 — 3'5%  C.  The  carbon  content 
must  not  be  more  than  10%  of  the  chromium 
and  silicon  together  if  the  latter  be  less  than  13%, 
or  more  than  16'6  if  the  chromium  pin-  silicon  be 
more  than  13%.  Silicon  (.5 — 8%)  should  be  present 
to  the  extent  of  over  twice  the  carbon  content,  and 
»ili' <m  and  chromium  together  between  6  and  58%. 

— C.  A.  K. 

I'rocess    of    electrodepositing   . 

<.     (>.   Seward,    New    York.      Eng.   Pat.    120,908, 
11. 11.  IS.   (Appl.  is.  167;  is.)  Int.    Con  v.,  19.11.17. 

BnU.S  Pate.  1,810,448  50  of  1919;  this  J.,  1919, 
848a.  lb'  molten  electrolytic  bath  contains  mag- 
nerium,  sodium,  and  barium  fluorides,  and  has  sp. 
gr.  above  3  and  preferably  approximating  4. 

•x.  W.  A.  Bhilton  and  R.  A. 
Mun. I.  n.  Coventry.  Eng.  Pat.  13"), 62m.  17.Iii.I-. 
(Appl.  19,810,  18.J 

A  CRrciKi.r.  furnace,  heated  by  gas  or  hydrocarbons, 

is  itted  wnli  a  cover  having  a  central  opening  for 

of  the  hot  gases  from  the  furnace.    The 


cover  contains  an  annular  air  chamber  through 
which  air  For  combustion  at  the  burner  is  oiroulated 
and  preheated,  and  the  refractor]  slab  Forming  the 
bottom  of  the  cover  may  be  aha]  to  diroct 

the  hoi  gases  into  the  oruoihle,    0.  A.  K. 

Electric  aire  shaft  furnaces,  J.  Bibby,  London. 
Eng.  Pai  28.11.18.    I  Lppl.   19,671/18.) 

l\  furnaces  of  the  t.\|»-  having  a  crucible  sur- 
mounted by  a  sbait.  From  which  gases  are  with- 
drawn and  re  introduced  into  the  crucible  portion 
For  cooling  purposes,  coal  dust  or  other  Finely- 
divided  carbonaceous  material  i*  caused  to  enter 
with  the  gases  in  order  to  reduce  the  oxidation  of 

the  electrodes.     The  endothen iction  between 

the  carbon  and  the  carbon  dioxide  in  the  gases  also 
in.  reasea  the  cooling  effect.-   C.  A.  K. 

Furnace;    Metal-melting    .      L.    0.    Harvey, 

Maiden.     Eng.    Pat.    186,213,    12.11.18.     (Appl. 
L8.589   18.) 

A  li  iin  \<r.  capable  of  being  rocked,  is  fitted  with  a 
Charging  tube  through  the  arch,  which  allows  the 
charge  to  be  fed  underneath  the  slag  covering 
molten  metal  on  the  furnace  bottom.  The  central 
portion  of  the  bed  of  the  furnace  is  level,  and  one 
end  inclines  gradually  to  a  pouring  spout  for  the 
complete  removal  of  metal  and  slag.  The  opposite 
end  of  the  bed  has  a  sharp  inclination  adapted  for 
the  agitation  of  the  metal  during  rocking,  and  a 
tubular  spout,  dipping  below  the  surface  of  the 
metal,  allows  the  withdrawal  of  small  quantities  of 
molten  metal  free  from  slag. — C.  A.  K. 

Furnaces  [for  heat  treatment'].  H.  Fuller,  .Man- 
chester, and  R.  A.  Bedford,  Sheffield.  Eng.  Pat. 
136.27M,  12.12.is.     (Appl.  20,739/18.) 

For  the  tempering  of  steels  by  the  salt  bath  pro- 
cess, two  crucibles  mounted  in  a  single  furnace 
casing  are  employed.  One  of  the  crucibles  is  heated 
in  the  usual  manner  by  one  or  more  gas  burners, 
and  the  second  is  heated  wholly,  or  partly,  by  the 
hot  products  of  combustion   passing  from   the  first 

orucible  chamber. — C.  A.  K. 

Alloys  of  copper,  zinc,  and  lead;  Manufacture  of 

.     J.  P.  Arend,  Doinmeldange,  Luxeml rg. 

Eng.  Pat,  135,702,  31.1.19.    (Appl.  2495/19.) 

The  alloys  contain  copper  and  zinc  in  about  the 
same  proportion  as  for  bra.ss  (15 — 45  Zn,  85 — 55  Cu) 
together  with  a  quantity  of  lead  (e.g.,  10 — 60%) 
in  excess  of  that  necessary  for  the  formation  of  a 
saturated  solution  of  lead  in  the  other  metals.  The 
excess  ol  lead  renders  the  alloys  plastic  and  suitable 
for  the  construction  of  bearings.  The  alloys  possess 
the  physical  qualities  of  phosphor  bronze. — C.  A.  K. 

Cast    metal    objects;    Process    of    producing    . 

E.  C.  R.  Marks,  London.  From  Kohler  Co., 
Kohler.  Wis..  fJ.S.A.  Eng.  Pat.  135,893,  1.12.19. 
(Appl.  17,734/18.) 
Metal  moulds  are  coated  with  a  material  consisting 
of  88%  of  quartz,  10%  of  white  clay,  and  2%  of 
borax,  which  is  applied  by  means  of  a  spray  and 
acts  as  a  heal  insulator,  thereby  protecting  the 
casting  from  chilling. — J.  W.  D. 

Copper-aluminium  alloy.    YV.  .) .  Haywood,  London. 
Eng.  Pat.  135,963,  10.12.18.     (Appl.  20,550/18.) 
A  coim'kh  aluminium  bronze  containing  6'2 — 11"0% 
Al,  0-5— 6*0%    I '■  .  Ml     60%  Ni,  0-06—1-0%  Ti,  and 
0-03—30%   Mn.— J.  W.  D. 

Lead  and  silvei  I jilt  ide  ores  and  metallurgi- 

cal  products;    Recovery  of  «    Amalgamated 

Zinc  (De  liavav's),  Ltd.,  Melbourne,  Australia, 
and  S.  Ganelin,  Brooklyn,  N.Y.,  U.S.A.  Eng. 
Pat   135,968,   12.12.18.     (Appl.  20,761/18.) 

The  ore  is  heated   in   a   closed   furnace   with  zinc 
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chloride,  and  the  lead  and  silver  chlorides  in  the 
product  are  either  extracted  together  with  a  cold 
concentrated  brine  solution  or  a  brine  solution  con- 
taining cupric  or  ferric  chloride,  or  extracted 
separately  by  leaching  out  the  lead  chloride  with 
hot  concentrated  brine  containing  3 — 4%  of  zinc 
chloride  and  removing  the  silver  chloride  with  a 
cyanide  solution  or  a  brine  solution  containing 
2 — 4  %  of  ferric  chloride.  Zinc-free  lead  is  re- 
covered by  crystallisation  of  the  chloride  and 
remelting  of  the  crystals  in  a  bath  of  zinc  chloride 
in  the  presence  of  molten  lead  and  zinc,  when  zinc 
chloride  is  formed  and  pure  lead  tapped  off. 

—J.  W.  D. 

Sintering    concentrates,    distilling    shale,    and   the 

like;  Apparatus  for .     J.  M.  Berglund,  Lud- 

vika,     Sweden.       Eng.     Pat.     136,076,     17.4.19. 
(Appl.  9903/19.) 

A  hollow  cylinder  divided  into  compartments  by 
radial  partitions,  is  mounted  on  a  horizontal  hollow 
shaft.  Shallow  trays  with  perforated  bottoms  are 
fitted  in  the  separate  compartments  at  the  peri- 
phery of  the  drum,  and  are  adapted  to  receive 
material  to  be  heated  as  the  drum  rotates.  Suction 
is  applied  to  the  central  shaft  and  slots  on  the 
upper  portion  allow  air  to  be  drawn  through  each 
compartment  in  turn  as  it  passes  over  the  opening. 
An  ignition  appliance,  e.g.,  a  fire-grate,  in  contact 
with  the  drum,  is  fixed  near  to  the  feed  hopper. 
Guide-plates  allow  of  the  convenient  feeding  into 
the  sintering  trays,  and  of  the  discharge  of  the 
material  after  heating. — C.  A.  K. 

Ores;  Concentration  of .     S.  Tucker,  E.  Edser, 

and   Minerals  Separation,   Ltd.,   London.     Eng. 
Pat.  136,255,  10.12.18.     (Appl.  20,541/18.) 

In  a  froth-flotation  process  the  mineral  separating 
agent  consists  of  a  mixture  of  a  soap  solution  with 
an  alkali  sulphide  or  a  mixture  of  the  ingredients 
necessary  to  produce  soluble  soaps  and  alkali  sul- 
phides. Such  a  mixture  may  be  formed,  for 
example,  by  treating  an  alkali  hydroxide  or  car- 
bonate with  sulphur  and  adding  a  fatty  acid. 

— C.  A.  K. 

Flotation  apparatus  and  process.  W.  L.  Ziegler, 
Sunset,  Idaho.  U.S.  Pat  1,324,139,  9.12.19. 
Appl.,  4.4.17. 

A  flotation  process  for  the  treatment  of  ore  pulp 
composed  of  a  mixture  of  ore  in  fine  division,  water, 
and  a  frothing  agent,  consists  in  injecting  air  into 
an  upwardly  moving  column  of  the  pulp  to  produce 
a  body  of  froth  at  the  top,  and  beating  the  froth 
in  a  confined  space  at  the  top  of  the  column  as  it 
leaves  the  column  so  as  to  break  up  the  larger  air 
bubbles  and  produce  a  creamy  froth  whilst  permit- 
ting the  excess  of  air  to  escape.  The  froth  and  the 
gangue  are  then  separated.— G.  F.  M. 

Heat-treating  and  quenching  device.     T.  F.  Baily 
and  F.  T.  Cope,  Assignors  to  The  Electric  Fur- 
nace Co.,  Alliance,  Ohio.     U.S.  Pat.   1,322,750, 
25.11.19.     Appl.,  12.8.18. 
A  quenching  tank  is  located  beneath,  and  extends 
beyond  one  side  of,  a  vertical  furnace.     Articles  to 
be  treated  are  carried  on  a  track  above  the  tank, 
and  raised  into  the  furnace,  afterwards  being  dis- 
charged into  the  tank,  in  which  they  may  be  held 
suspended  from  the  track. — C.  A.  K. 

Gold;  Method  of  recovering .  R.  Thayer,  Phila- 
delphia, Pa.  U.S.  Pat.  1,323,124,  25.11.19. 
Appl.,  9.7.18. 

Colloidal  gold-bearing  sands  or  ground  rock  ores 
containing  colloidal  gold  are  roasted  in  presence  of 
an  alkali,  to  render  the  gold  more  readilv  recover- 
able.—C.  A.  K. 


Cyaniding    process;    Electrolytic    .      W.     A. 

Hussev,  Oakland,  Cal.,  Assignor  to  J.  H.  Ailing 
and  F.  M.  Wright,  San  Francisco,  Cal.  U.S. 
Pat.  1,324,352,  9.12.19.  Appl.,  15.4.13.  Renewed 
17.4.19. 

Metal-bearing  material  is  mixed  with  a  solution  of 
sodium  cyanide  together  with  a  halogen  sodium 
compound,  and  the  solution  is  electrolysed,  using  a 
mercury  cathode.  A  current  of  sufficient  intensity 
to  form  a  halogen-cyanogen  compound  and  sodium 
is  employed,  and  the  metallic  sodium  is  removed 
from  the  action  of  the  current. — C.  A.  K. 

Solder;  Aluminium  .  C.  L.  Bonsteel,  Moose- 
Jaw,  Sask.,  Canada.  U.S.  Pat.  1,323,520,  2.12.19. 
Appl.,  11.1.19. 

An  aluminium  solder  comprising  a  mixture  of  29  lb. 
of  tin,  11  lb.  of  zinc,  2  lb.  of  phosphor-tin,  2  lb.  of 
aluminium,  and  2  grains  of  bismuth. — C.  A.  K. 

Metals;  Precipitation  of  from  solutions.     A. 

Gordon,  Johannesburg,  Transvaal.  U.S.  Pat. 
1,323,588,  2.12.19.    Appl.,  18.2.18. 

Metals  are  precipitated  from  solutions  by  means 
of  amalgamated  aluminium. — E.  W.  L. 

Alloy.  A.  Cohn,  New  York.  U.S.  Pats,  (a) 
1,323,833  and  (b)  1,323,834,  2.12.19.  Appl.,  (a) 
2.5.19  and  (b)  6.6.19. 

(a)  The  alloy  contains  platinum  together  with  from 
1 — 15%  of  gold,  (b)  The  alloy  contains  an  excess 
of  refined  platinum,  together  with  iridium  and  gold. 

—A.  E.  D. 


Oxidation  of  molten  metal;  Method  of  preventing 

.     F.  F.  Mcintosh,  Glen  Osborn,  Pa.     U.S. 

Pat.  1,324,458,  9.12.19.    Appl.,  29.5.19. 

When  the  metal  is  being  poured  a  protecting 
blanket  of  non-oxidising  vapour  heavier  than  air 
is  generated  by  the  heat  of  the  metal  from  a  sub- 
stance which  is  liquid  at  atmospheric  temperatures 
and  pressures. — J.  W.  D. 

Coating    metals    with    mercury;    Method   of   . 

J.  P.  A.  McCoy,  Wilkinsburg,  Pa.,  Assignor  to 
Westinghouse  Electric  and  Manufacturing  Co. 
U.S.  Pat.  1,324,835,  16.12.19.    Appl.,  12.4.15. 

The  surface  of  a  piece  of  tin  is  coated  with  mercury 
and  the  mercury  transferred  from  the  tin  to  the 
surface  to  be  coated  by  placing  the  coated  surface 
of  the  tin,  wet  with  hydrochloric  acid,  upon  the 
surface  to  be  coated,  rubbing  the  two  surfaces 
together,  and  removing  the  tin  and  acid. — J.  W.  D. 


Hardness  of  metals  on  the  Brinell  system;  Portable 

spring-actuated    devices    for    testing    the    . 

F.  C.  Fairholme,  W.  H.  Hatfield,  and  G.  Stan- 
field,  Sheffield.  Eng.  Pat.  136,129,  22.8.19. 
(Appl.  20,617/19.) 

Steel;  Apparatus  for  the  production  of directly 

from  pig  iron.  A.  Nielsen,  Copenhagen.  U.S. 
Pat.  1,318,906,  14.10.19.     Appl.,  6.8.10. 

See  Ger.  Pat.  313,756  of  1917;  this  J.,  1920,  29a. 

Managancse  and  its  alloys;  Manufacture  of in 

the  electric  furnace.  C.  L.  Lenior,  ArreaUj 
France.  Eng.  Pat.  126,303,  30.4.19.  (Appl. 
10,755/19.)    Int.  Conv.,  8.1.14. 

See  Fr.  Pat.  474,927  of  1914;  this  J.,  1915,  1099. 

Alkali  sulphides   [and   iron].     Eng.   Pat.    129,629. 
See  VII. 
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XI.-ELECTRO-CHEMISTRY. 

Temperatwrs    ngvlal  civic]  furnace  . 

w     I'    \Vliii.>  and   I.    11     nVdams.     Phya.   Rev., 

1919,  ii.  II  IS 
By  making  the  beating  coil  of  an  electric  furnace 
one  arm  <'i  a  Wbeatstone  bridge  and  combining 
tlii-  with  a  galvanometer  regulator,  thus  k. 
the  resistance  of  t  li«-  ooil  constant,  the  temperature 
of  ele  trie  furnaoea  may  be  kepi  oonstant._  The 
device  ia  effective  regardless  ol  variations  in  the 
current  supply  and  requires  no  attention,  particu- 
larly in  -.li«'  case  of  furnaces  which  are  not  directly 
influenced  by  the  temperature  of  tli<>  room  or  whore 
the  surrounding  air  ia  kepi  constant;  The  arrange- 
lm.i:  .is  willows :    Changes  in  the  tempera- 

ture ot  the   furnace  and  consequently   in   the  re- 
,n..'  of  the  beating  coil  operate  a  beam  which 
either  hits  or  misses  a  contact  maker  which  controls 
a   suitable   relay.     This   relay   operates   ■    larger 

magnet    which    controls    tin'    main    current.       The 

power  available  in  this  regulator  is  very  large, 
nothing  has  to  he  inserted  in  the  furnace  cavity, 
and  there  ia  practically  no  lag.    By  means  of  this 

temperatures  between 
600  G.  and  1400°  C.  may  be  kept  constant  to  0-l° 
for  hours. — J.  F.  S. 

/     etrode,    I        :  telf-baking   continuous 

.     J.   \V.    Richards.       Trans.    Amer.    Electro- 

chem.  Boo.,  1920,  1—15.  [Advance  copy.] 
An  unbaked  electrode  mixture  of  coke,  anthracite, 
pitch,  and  tar  is  led  continuously  to  the  furnace, 
and  the  mass  is  baked  by  beat  conducted  from  the 
lower  end  of  the  electrode,  or  by  the  heat  con- 
tributed by  hot  gases  or  by  radiation,  or  by  heat 
derived  from  the  passage  of  current  through  the 
baked  portion.  The  electrode  mixture  is  stamped 
into  an  iron  casing,  and  new  sections  of  the  casing 
are  bolted,  riveted,  or  welded  to  the  upper  part  of 

the  casing  as  required.    The  thin  casing  may  be 

provided  with  internal  perforated  projecting  ribs, 
the  .  aaing  thus  serving  to  support  the  unbaked 
mixture,  to  reinforce  mechanically  the  unbaked 
portion,  and  to  facilitate  the  passage  of  current 
from  the  electrode  holder  to  the  electrode.  The 
holder  encircles  the  iron  casing  near  the  roof  of 
the  furnace,  and  the  baking  usually  begins  a  short 
distance  above  the  electrode  holder.  The  baked 
carbon  is  hard,  dense,  and  of  the  quality  of 
previously-baked  carbon;  the  use  of  the  electrodes 
improves  the  regularity  of  running  of  electric 
furnaces,  and  they  are  cheaper  than  ordinary 
carbon  electrodes  in  furnace*  in  which  they  can  be 
mad.     B.  .V 

Ktetroehemical  production  of  organic  compounds; 

Commercial  possibilities  in .    C.  J.  Thatcher. 

Amer.    Elect  rochem.   Soc.,   Sept.,   1919.     Chem. 
and  Met.  Eng.,  1919,  12,  663—666. 

The  advantages  of  and  objections  to  the  adoption 
of  electro-chemical  methods  of  producing  organic 
compounds  are  enumerated,  and  the  catalytic 
processes  involved  and  the  use  and  nature  of 
the  diaphragms  used  are  briefly  discussed.  Sug- 
gestions fur  processes  of  commercial  practic- 
ability include  manufacture  of  alcohol,  aldehydes, 
uzo  and  hydrazo  compounds,  dyestuffs  of  the 
triph.iivlmetliaiie  type,  sulpho  acids,  etc.  The 
industry  has  reached  its  greatest  development  in 
Germany. —  \V.  .1.  W. 

//j/'/r./'/irB  overvoltage.  II.  Applications  of  its 
variation  <riih  ;>r»-  eduction,  metal  solu- 
tion and  deposition.  D,  A  Mai  [nnea  and  A.  W. 
Contieri.  J.  Amer.  Che.  -  1919,  41,  2013— 
2019. 

a  •  Kami  iii  pressure  on  chemical  reactions  involv- 


ing the  evolution  ol  hydrogen  brings  about  changes 
in  the  rate  ol  reaction  and  in  the  reaction  elHciency 
which  are  iii  the  direi  I  ion  expw  i.-.l  from  the  change 
ol   hydrogen  overvoltage  wish  pressure.     These  in- 

clude    a    decrease   m    the   rate  of   solution  of   metals 

in  electrolytes,  an  increase  in  the  efficiency  of  re- 
duction by  metals,  and  an  inoreaaed  efficiency  of 
metal  deposit  ion      J  .  P.  S. 

Colloids;  New  method  of  electric  synthesis  of . 

T.  Bvedberg.    Med,  K,  Veteiisk.  Nobdinst.,  1919, 

5,  No.  10,   1     18. 
Highly    disperse    gold    and    silver    sols    may    be 
obtained  by  the  following  method:    A  quarts  tube, 

1  mm.  iliain.,  m  which  a  small  hole  is  bored  carries 
two  electrodes   which  enter  at    the   top   and   bottom 

and  are  arranged  so  thai   the  arc  will  be  formed 

opposite  the  hole.  A  I  in  rent  of  nitrogen  enters  the 
quartz  tul>e  both  at  the  top  and  at  the  bottom. 
This  tube  is  placed  in  a  glass  jackcl  ,  which  contains 

about  80  o.c,  of  the  dispersion  medium  (alcohol), 

and  which  ill  its  turn  is  surrounded  by  a  cooling 
jacket  containing  ioe  and  salt  or  solid  carbon 
dioxide  and  alcohol.  An  electromagnet  is  placed 
with  its  poles  on  either  side  of  the  small  hole  in 
the  quartz  tube.  The  current  (1  amp.,  220  volts) 
is  mi  itched  <m  and  an  ate  of  the  usual  type  appears 

for  about  a  second,  then,  owing  to  the  inciting  of 
the  lower  electrode  (anode),  the  quarts  tube  becomes 
somewhat  stopped  and  the  electrode  is  protected 
from  the  dispersion  medium;  the  arc  becomes  a 
pointed  flame,  and  this  is  drawn  through  the  hole 
in  the  tube  by  the  action  of  the  magnet.  Metallic 
clouds  appear  and  are  absorbed  by  the  dispersion 
medium. — J.  F.  S. 

fixation  of  nitrogen.  Briner  and  Baerfuss.  See  V  1 1 

Chlorine  and  alkali.     Chaleyer.     See  VII. 

/'.'/.  ill  -nh/sis  of  alkali  chlorides.     Briner  and  others. 
See  VII. 

Electrolytic  estimation  of  halogens.  Reedy.  See  VII. 

rerchloratc.    Williams.    See  VI T. 

Potassium  permanganate.    Thompson.    See  VII. 

Lead  peroxide.     Palmaer.     See  VII. 

Passivity  of  cobalt.    Byers  and  Thing.    See  X. 

Electric  rotating  furnace.    Booth.    See  X. 

Potentiometers.    White.    See  XXII I. 

Electrometric  titration.     (1)  Treadwell.     (2)  Tread- 
well  and  Weiss.    See  XXllI. 

Electrolytic    estimation   of   anions.     Lasala.     See 
XXIII. 

Patents. 

Electric  furnaces.  K.  and  W.  Waring,  Sheffield. 
Eng.  Pat.  135,674,  31.12.18.  (Appl.  81,868/18.) 
The  furnace  is  provided  with  a  circular  undulating 
I  hearth  sloping  downwards  from  the  walls  into  a 
recess,  and  rising  again  to  a  projection  extending 
upwards  in  the  centre  of  the  hearth.  The  electrodes 
are  arranged  in  three  sets  of  groups,  one  set  of 
groups  in  the  outermost  higher  part  of  the  hearth, 
an  intermediate  set  of  groups  in  the  lower  part  of 
an  undulation  nearer  the  centre,  and  a  central  set 
of  groups  radiating  from  the  centre  and  extending 
between  groups  of  the  intermediate  set.  The 
electrodes  are  grouped  in  such  a  manner  that  the 
largest  number  and  smallest  Bize  are  in  the  outer- 
most groups,  with  a  smaller  iiiiiiiImt  of  larger  elec- 
I.  -  in  the  groups  unrest  the  centre,  and  in  the 
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radiating  groups  the  largest  electrodes  are  also 
nearest  the  centre  of  the  hearth.  A  number  of 
electrodes  may  be  interconnected  upon  a  water-  j 
cooled  box  or  frame  to  form  a  group,  and  any  ' 
number  of  the  boxes  or  frames  may  be  intercon- 
nected by  water  pipes  to  form  a  single  water-cooled 
system.  A  three-phase  supply  system  is  connected 
in  delta,  in  such  a  manner  that  each  outer  main  is  | 
connected  to  a  series  of  groups  of  electrodes  con- 
sisting of  intermediate  groups  alternating  with 
outermost  groups,  each  series  being  closed  upon 
itself  to  form  a  single  electrode.  The  inner  main  is 
directly  connected  to  one  of  the  central  set  of 
groups,  which  are  interconnected  amongst  them- 
selves to  form  the  third  electrode,  the  sides  of  the 
delta  being  formed  through  the  molten  material. 

—B.N. 

Electric    furnace.       F.    Jacoviello,     Milan,     Italy. 

U.S.  Pat.  1,324,156,  9.12.19.  Appl.,  3.1.19. 
The  material  to  be  heated  is  contained  in  a  number 
of  cup-shaped  vessels  arranged  in  line,  and 
separated  by  and  embedded  in  powdered  material 
of  low  electrical  conductivity.  The  vessels  them- 
selves have  a  relatively  high  electrical  conductivity. 
The  conducting  electrodes  are  embedded  in  the 
powdered  material  at  the  two  ends  of  the  series  of 
vessels,  so  that  the  current  traverses  the  material 
of  low  conductivity  alternately  with  the  vessels  of 
high  conductivity.  The  material  surrounding  the 
vessels  is  thus  highly  heated  by  the  current,  but  the 
vessels  themselves  are  not  directly  heated  by  the 
current  owing  to  their  low  resistance. — W.  F.  F. 

Electro-osmotic    apparatus    for    removing    liquids 
from    substances;    Method    and    apparatus    for 

charging  material  to .    Apparatus  for  electro- 

osmotically    removing    liquids    from    materials. 
Elektro-Osmose    A.-G.      (Graf.    Schwerin    Ges.), 
Berlin.     Eng.  Pats,  (a)  135,815  and  (b)  135,819, 
25.6.18.      (Appls.    10,453    and    10,458/18.)      Int. 
Conv.,  20.10.17. 
(a)  The  material  is  charged  into  an  electro-osmotic 
apparatus   of   the   filter-press    type   by    feeding   it 
along  the  electrode  at  which  the  liquid  is  separated. 
The  charging  openings  are  arranged  next  the  elec- 
trodes at  which  the  liquid   is  separated,   and   the 
charging  ducts  may  extend  through  the  electrodes 
and  terminate  in  nozzles  directed  radially,     (b)  The 
anodes,    in    apparatus   of   the   chamber   filter-press 
type,  consist  of  solid  plates  hollowed  out  on  each 
side   to  form  double  chambers,   and   are   arranged 
alternately  with  two  perforated  plates  as  cathodes 
held  by  intermediate  and  outer  frames  to  form  per- 
meable chambers. — B.  N. 

Resistance  material;  Electrical and  process  of 

making.       O.     Hutchins     and     A.     W.     Olver, 

Assignors    to    The    Carborundum    Co.,    Niagara 

Falls,  N.Y.    U.S.  Pat.  1,322,573,  25.11.19.    Appl., 

25.3.19. 

A  shaped  body  of  clay,  containing  iron  oxide  and 

silicon  carbide  substantially   free   from   carbon,   is 

heated  to  a  temperature  sufficient  to  fuse  the  clay 

and  reduce  at  least  a  portion  of  the  iron  oxide. 

— B.  N. 

Compounds;    Method    of    decomposing    [by 

electrolysis'].  V.  M.  Weaver,  Harrisburg,  Pa., 
Assignor  to  Weaver  Co.,  Milwaukee,  Wis.  U.S. 
Pat,  1,323,936,  2.12.19.    Appl.,  24.1.16. 

The  compound  is  decomposed  by  electrolysis,  one  of 
the  products  liberated  being  trapped  at  one  portion 
of  the  top  of  the  mass,  whilst  a  second  liberated 
product  is  made  to  pass  off  at  another  portion,  by 
directing  all  the  electrolytic  action  transversely 
from  the  vertical  zone  of  one  of  the  products  to  the 
vertical  zone  of  the  second  portion. — B.  N.' 


Electrolytic     apparatus.         A.     J.     MacDougall, 
Assignor    to    National    Electro   Products,    Ltd., 
Toronto,  Canada.     U.S.   Pat.  1,324,511,  9.12.19. 
Appl.,  16.4.19. 
A  bi-polar  electrode   is   provided   with   a  separate 
chamber  behind  each  face,  and  a  series  of  transverse 
ribs   are   formed    on   each    face,    with    a   series   of 
gas  openings  immediately  below  the  ribs,  and  com- 
municating with  the  respective  chambers.    A  series 
of  electrolyte  openings  are  arranged  in  each  face, 
immediately   above  each   rib,   communicating  with 
the  respective  chambers,   and   a  sheath   of  porous 
non-conducting  material  is  fitted  over  the  electrode 
so  as  to  embrace  the  opposite  faces. — B.  N. 

Electrolytic  apparatus.     L.   W.   Chubb,  Edgewood 

Park,  Pa.,  Assignor  to  Westinghouse  Electric  and 

Manufacturing      Co.        U.S.      Pat.       1,324,797, 

16.12.19.    Appl.,  27.4.17. 

In  electrolytic  apparatus  comprising  a  number  of 

cells   adapted   to   give   off   combustible   gas  during 

their  operation,  a  manifold  conduit  communicates 

with  the  interior  of  each  of  the  cells,  and  means  are 

provided  for  burning  the  gases  which  collect  in  the 

conduit  by  means  of  air  supplied  thereto. — B.  N. 

Electric  arc  furnaces.  W.  E.  Moore,  Pittsburgh, 
Pa.,  U.S.A.  Enjg.  Pat,  136,034,  13.2.19.  (Appl. 
3555/19.) 

See  U.S.  Pat.  1,309,045  of  1919;  this  J.,  1919,  644  a. 

Electric  furnace  control  apparatus.  H.  A.  Winne, 
Schenectady,  N.Y.,  U.S.A.  Eng.  Pat.  136,500, 
18.7.19.    (Appl.  17,988/19.)    Int.  Conv.,  2.1.19. 

See  U.S.  Pat.  1,310,109  of  1919;  this  J.,  1919,  644  a. 

Precipitating  matter  from  gases.  U.S.  Pat. 
1,325,124.     See  I. 

Electrical  treatment  of  gas.  U.S.  Pat.  1,325,136. 
See  I. 

Quinone  and  quinol.    U.S.  Pat.  1,322,580.    See  III. 

Electric  furnaces.    Eng.  Pat.  135,905.    See  X. 

Camphor.    U.S.  Pat.  1,324,140.    Sec  XX. 


XII.- FATS;  OILS;  WAXES. 

Olive  oils;  Refining  of .     P.  Artmann.    Oel-  u. 

Fettind,  1919,  1,  196—199.     Chem.  Zentr.,  1919, 
90,  IV.,  627. 

Dalmatian  olive  oils  with  a  greenish  tint  require 
special  treatment  in  refining.  Decolorising  is 
accompanied  by  small  physical  and  chemical 
changes.  Three  kinds  of  colouring  matters  are 
present  in  olive  oil :  yellow,  green  (ohlorophyll),  and 
brown.  The  yellow  and  brown  matters  tend  to  be 
more  completely  adsorbed  by  certain  agents  than 
the  green,  so  that  by  prolonged  treatment  or  by  the 
use  of  excess  of  decolorising  agent,  the  oil  may  have 
a  more  pronounced  greenish  shade  than  before. 
This  was  particularly  the  case  when  "  oleicristall," 
fuller's  earth,  or  kieselguhr  was  used.  In  the  case 
of  "  eponite  "  the  selective  adsorption  was  less  pro- 
nounced for  the  yellow  colouring  matter,  so  that 
the  yellowish  tint  tended  to  persist.  Quite  apart 
from  the  influence  of  mere  filtration,  "  eponite  " 
had  a  distinct  effect  in  removing  acidity.  Together 
with  the  oxidation,  there  is  a  partial  loss  of 
saturated  glycerides  in  consequence  of  the  lower 
adsorption  of  the  unsaturated  glycerides,  which  loss 
compensates  or  even  exceeds  the  influence  of  the 
oxidation  if  the  time  of  the  refining  process  be  pro- 
longed or  the  quantity  of  decolorising  agent  or  the 
temperature  be  increased.  "  Eponite  "  did  not  un- 
favourably affect  the  flavour,  it  improved  the  tint 
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nt  the  oil.  and  ;ip|H-.irs  preferable  to  other  decoloris- 
ing agents  for  Im  treatment  of  olive  oil. — J.   F.  B 

II    alt  oil ;  Hydrogtnaied .    P.  Buttenberg  and 

.1.     An    ■  than,  u        /.     Filters.    Nalir.    Ccnussm., 

1919,  M,  L99 
Whilst  the  usual  analytical  values  of  hydrogenated 
whale  oils  do  nol  differ  greatly  from  those  of  solid 
animal  edible  fate,  the  quantity  ol  cholesterol  an. I 
ei  imsaponifiable  matters  present  affords  means,  to 
a  lei  tan.  extent,  of  d  fferentiating  the  fats,  Bydro- 
genated  whale  oil  yields  ahoul  0*9  of  unsaponifi- 
matter  ami  0'04  ol  cholesterol,  the  quantities 
tor  animal  fat-  being  0'25  and  ol  respectively, 
unaaponiflable    matter    of    whale    oil,    after 

removal    of    the    cholesterol,    is   distinctly    opt iially 
active   l[a]D=+2°),    whilst   that     of    animal    fate    is 

optically  inactive.    When  crystallised  from  acetone, 
whale    oils    yield    a    larger    quantity   of    insoluble 

glvcerides   than   do  animal    fate,   ami    the   glvcerides 

lining  soluble  in  tin-  torrent  have  a  hagjb  iodine 
value.      Hydrogenated   whale   oils   give   a   positive 

t ion  with  tli.-  teal  described  by  Tortelli  and 
.lair.-  (this. I..  I'.'l.-.,  1102).— W.  P.  S. 

Formation  •>/  /<if   in   yeasts.     Lindner  and  Unger. 
Will. 

II  tidroge  noted  tchale  oil.     Thorns  and  Miiller.     See 
\l\, 

Tomato  and  grape  seeds.    Shrader.    Sec  XIXa. 

Fatty  acids.    Windisch  and  Dietrich.    .S'ce  XXIII. 

Viscometer.    Baume  and  Vigneron.    .See  XXIII. 

Patknts. 

u  for  the  manufacture  of  economical 

.      EL   Cans.    Berlin,   Griinewald.     Ger.   Pat. 

913,696,  38  6.18. 

•1  with  hyd  rated  silicates  capable  of 
exchanging  their  bases,  which  comprise  iron  oxides 
or  other  bases  in  addition  to  aluminium  oxide.  The 
silioates  are  added  to  tho  soap  in  the  form  of  an 
extremely  fine  powder  or  as  gels  or  sols  or  are  pro- 
duced in  sui  h  forms  in  the  .soap  solution  or  during 
the  saponification  of  the  fat  in  a  state  of  intimate 
mixture.  These  hydrated  silioates  liberate  a 
portion  of  their  alkali  on  wetting  with  water  in  the 
same  manner  as  soaps  and  have  a  detergent  action. 
The  proportion  of  such  silicates  may  be  varied 
within  wide  limits  and  may  amount  to  82%  or 
more  The  economy  in  the  consumption  of  soap 
thus  effected  is  estimated  at  30 — 60%,  according  to 
ihe  hardness  of  the  water  and  the  quantity  of  dirt 
or  grease  to  bo  removed. — J.  F.  B. 

'  ing .    J.  A.  De  Cew, 

treal,  Canada.     U.S.  Pat.  1,317,617,30.9.19. 
Appl  .  26  •-'  18. 

(in.  is  Bubdivided  into  fine  particles  by  means  of 
pressure  within  an  atomising  device  and  at  the  same 

time  is  brought  into  intimate  contact  with  a  warm 
alkaline  solution,  in  which  it  is  violently  agitated. 
The  emulsion    thus    pi  immediately   dis- 

charge! into  an  aqueous  solution  at  a  lower  tem- 
perature, whereby  a  stab,- emulsion  is  formed. 

■  I.  F.  B. 

m    liquids   containing   it;  Process  for 

re    .       Farbenfabr.     mrni.     F. 

r  und  Co.,  Leverkusen.  Cer.  Pats,  (a) 
17.6  17.  ..n.l  (b)  305,174,  6.7.17. 
im  Tiik  liquid  is  treated  with  lead  compounds, 
such  as  litharge  or  lead  hydroxide  in  order  to  pre- 
cipitate an  insoluble  lead-glycerin  compound.  This 
is  separated  and  decomposed  by  any  suitable  means, 
e.g.,  with  hydrogen  sulphide,  sulphuric  aoid,  or 
•  arbon   dioxide,      (a)   The   lead-glycerin    compound 


may  be  decomposed  by  heating  with  water  under 
pressure.  A  solution  containing  lti%  of  glycerin  is 
thus  obtained  .  the  lead  oxide  prat  ipitated  in  a 
heavj  form  and  can  be  easily  removed  to  serve  for 
the  precipitation  of  a  further  quantity  of  glycerin 
from  orud  pen!  -wash.     .1 .  F.  It. 

Qlycerin;   P  tr  obtaining    purs  -   from 

glycerin-containing  liquids.     Farbenfabr.   vorm. 
I'\  Bayer  und  Co.,  Leverkusen,  Oer.  Pat.  .'in 

■J".  9  17.      Addition   to  Cer.    Pat.  SO 

ceding  abstract). 

Liovins  containing  glyoerin  are  treated  with  lead 
compounds  in  the  presence  of  n  small  quantity  of 
alkali  either  with  oi   without  the  aid  of  heat. 

I   11.  J. 

Residues    containing    carbohydrates.      Fug.    Pat. 
122,405.    See  XVIII. 


XIII. -PAINTS;  PIGMENTS;  VABNISHES; 
RESINS. 

Pigments    for    ga  iron    primers.      H.    A. 

Gardner.     Paint   Manufacturers'  Assoc,  U.S.A. 
Circ.  No.  80.    Bee,  1919.    2  pp. 

Kxi-khi  mints  have  shown  that  basic  pigments  in 
the  presence  of  moisture  rapidly  etch  the  smooth 
sulfate  of  galvanised  iron.  This  would  indicate 
that  much  of  the  peeling  trouble  caused  by  non- 
adherence  of  points  to  galvanised  iron  could  be 
overcome  by  application  of  a  priming  paint  con- 
taining substantial  amounts  of  basic  pigments,  e.g., 
red  lead  and  zinc  oxide,  ground  in  an  oleaginous 
liquid  containing  sufficient  water  to  render  reactive 
the  basic  properties  of  such  pigments. — A.  de  W. 

[Drying]    oifo;    Thickening    of    .      F.     Fritz. 

Chem.  Umachau,  1919,  26,  199—200. 

On  dissolving  magnesium  linolate  in  linseed  oil  at 
a  temperature  jusl  sufficient  to  overcome  foaming 
due  to  contained  moisture,  the  solution  remains 
liquid  on  cooling.  If  heated  for  a  long  time  at 
200° — 250°  C,  or  if  the  magnesium  soap  be  pro- 
duced by  dissolving  the  metal  in  the  oil  at  a  neces- 
sarily high  temperature,  solidification  takes  place 
on  cooling.  Thus,  for  solidification  to  take  place 
by  the  aid  of  magnesium  soap,  the  polymerisation 
factor  is  also  necessary.  The  increased  i  oherence 
and  accelerated  solidification  imparted  to  oxidised 
oil  by  previous  solution  of  magnesium  soap  in  the 
oil  is  advantageous  to  tho  properties  of  the  end 
product  used  in  the  linoleum  industry.  For  the 
purpose  of  increasing  the  thickness  of  heat- 
treated  oils,  the  soap  may  be  added  either  previous 
or  subsequent  to  the  heal  treatment.  The  thicken- 
ing properties  given  to  linseed  oil  by  magnesium 
soaps  may  Ik>  applied  to  the  explanation  of  the 
"feeding"  or  "livering"  of  paints  consisting  of 
strongly  heated  oils  and  pigments  containing  basic 
constituents. — A.  de  YV. 

(him  shellac.     ('.  II.  Jones.    Chem.  and  Met.   Fng., 

1919,  21,  715—721. 
Tiik  origin   and   native  Indian  method  of  prepara- 
tion of  shellac  are  described   in  some  detail.     In 
recent  years  machine  methods  have  been  introduced 

by  one  firm.  The  stick  lac  and  grain  lac  are  fed  into 
mechanical  grinders,  and  steam  is  used  in  the  wash- 
ing and  melting  processes,  with  the  result  that  the 
time  of  production  is  greatly  reduced  and  a  more 
uniform  shellac  is  obtained.  In  the  native  product 
the  insoluble  matter  ranges  from  I  [  in  the  finest 
grades  to  6  in  the  lower  grades,  whilst  in  the 
,i  Inn. '-made  product  the  insoluble  matter  never 
exceeds  0'5%,  and  may  bo  as  low  as  0'2%.  The 
qualities  of  orange  shellac  are  determined  princi- 
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pally  by  colour,  and  to  a  less  extent  by  freedom  from 
dirt,  insoluble  matter,  and  rosin.  Average  analyses 
of  high-grade  native  shellacs  gave  the  following 
results:  Lac  resin,  93 — 94;  lac  wax,  3 — 4*5;  mois- 
ture, 1"5 — 2;  and  insol.  matter  (about  two-thirds 
organic  matter),  1 — 2%.  Low-grade  native  shellacs 
contained:  Lac  resin,  91 — 93;  lac  wax,  3*5 — 4'5; 
moisture,  1'75 — 2*25 ;  and  insol.  matter  (about  two- 
thirds  organic  matter),  2*5 — 4  or  5%.  Average 
analyses  of  machine-made  orange  shellac  gave : 
Lac  resin,  95 — 96;  lac  wax,  3 — 4;  moisture,  1"5 — 
1'6;  and  insol.  matter,  0*2—0*3%.  Garnet  lac  con- 
tained: Lac  resin,  97*7;  lac  wax.  0*5;  moisture, 
1*5— 1*6;  and  insol.  matter.  0*2— 0*3%.  A  commer- 
cial sample  of  the  best  grade  (D.C.)  of  shellac  when 
treated  with  caustic  alkali  solution  left  a  residual 
wax  containing  82*18%  C  and  14*25%  H.  This 
contained :  Myricyl  alcohol,  4*5 ;  uncondensable 
acids  (not  oxy-acids)  and  impurities,  8*0;  soluble 
and  crystallisable  oxy-acids,  27*0;  and  oily  oxy- 
acids,  only  slightly  soluble,  60*5%.  Dry  shellac  for 
use  in  coating  has  been  purchased  for  a  long  time 
by  the  U.S.  Navy  on  the  following  general  specifi- 
cations: — Orange  gum  shellac.  Grade  A  quality. 
(1)  For  pattern  and  varnish  work  :  Must  be  equal  in 
quality  to  the  commercial  brand  "  Double  Triangle 
G,"  and  capable  of  separation  by  hand.  When 
treated  with  hot  95%  alcohol  the  residue  must  not 
exceed  13%,  and  the  shellac  must  be  free  from  rosin 
and  other  adulterants.  Grade  B  quality.  (2)  For 
coating  linoleum  covered  decks:  Must  be  of  good 
quality  and  capable  of  separation  by  hand  without 
the  use  of  tools.  The  residue  on  treatment  with 
hot  95  %  alcohol  must  not  exceed  3  % .  It  must  be 
one  of  the  following  qualities :  (1)  Free  from  rosin 
and  have  an  iodine  value  of  less  than  18  as  deter- 
mined by  the  method  of  the  sub-committee  on 
shellac  analysis  (this  J.,  1907,  1020);  or  (2)  the 
grade  known  commercially  as  "  U.S.A.  A  Standard 
TN  "  containing  not  more  than  3%  rosin.  The 
grade  known  as  "  New  York  Standard  3%  "  will 
not  be  accepted.  Grade  C  quality.  (3)  Garnet  lac 
for  coating  linoleum  covered  decks:  Must  be  of 
good  quality  and  sufficiently  finely  ground  to  be 
readily  soluble  in  alcohol.  The  residue  from  hot 
95%  alcohol  must  not  exceed  1%.  Must  be  free 
from  rosin  and  have  an  iodine  value  of  less  than 
18,  as  determined  by  the  above-mentioned  method. 
Somewhat  different  specifications  are  required  when 
the  shellac  is  to  be  subjected  to  electrical  stress,  or 
used  for  coating  the  interior  of  shells  containing 
explosives.  Certain  samples  which  had  been  passed 
as  suitable  for  the  latter  purpose  were  found  to  be 
quite  unsuitable,  as  they  showed  a  distinct  acid 
test  within  1  min.,  adhered  badly  to  steel,  and  con- 
tained various  metals,  e.g.,  manganese,  zinc,  iron, 
aluminium,  and  calcium,  in  their  ash  (0*3  to  0*6%). 
They  consisted  of  a  poor  grade  of  shellac,  heavily 
loaded  with  rosin.  Tests  were  made  with  various 
samples  by  coating  the  interior  of  experimental 
shells  with  a  layer  of  the  lacquer,  charging  the  shells 
with  nine  typical  explosives  (including  TNT,  nitro- 
starch,  picric  acid,  and  ammonium  nitrate)  and 
leaving  them  for  a  week  in  an  oven  at  50°  C.  In 
each  case  with  a  good  sample  of  shellac  the  film 
remained  glossy  and  in  good  condition.  The  same 
results  were  obtained  in  experiments  in  which  the 
shells  were  charged  while  hot.  The  following  speci- 
fications have  been  worked  out  for  pure  shellac 
varnish  :  The  varnish  must  be  quite  free  from 
alkali,  mineral  acids,  or  volatile  organic  acids.  The 
test  is  applied  by  shaking  continuously  for  10  mins. 
20  grms.  of  the  sample  with  50  c.c.  of  neutral  dis- 
tilled water :  if  no  change  occurs  in  3  mins.  the 
amount  of  acid  or  alkali  is  negligible.  The  varnish 
must  be  free  from  heavy  metallic  oxides  except 
traces  of  iron  oxide,  lime,  or  silica,  and  must  mrt- 
tain  no  nitrocellulose  or  other  nitrated  material. 
It  must  adhere  firmly,  and  when  dry  show  a  heavy, 
firm,  tough,  glossy  coating,  which  will  not  crack, 


peel,  or  flake.  The  varnish  shall  be  mixed  as  fol- 
lows :  Shellac,  41b.  loz. ;  alcohol,  1  gall. ;  and  tur- 
pentine, 1  pint.  Shellac  or  garnet  lac  used  in  the 
above  formula  shall  be  finely  ground  so  as  to  dis- 
solve readily  in  alcohol.  It  shall  not  yield  more 
than  1*75%  of  insoluble  residue  when  treated  with 
hot  95%  alcohol.  It  must  not  contain  rosin,  and  its 
iodine  value  must  not  exceed  18.  The  moisture 
must  not  exceed  1*75%,  and  the  ash  1*5%.  The 
alcohol  in  the  formula  must  be  either  188  proof 
completely  denatured,  or  190  proof  specially  de- 
natured. The  turpentine  may  be  either  a  distillate 
from  pine  oleo-resins,  or  wood  turpentine  extracted 
from  resinous  woods.  It  must  be  colourless,  have 
sp.  gr.  within  the  limits  of  0*860— 0*875  at  15*5°  C. 
and  initial  b.  pt.  150°— 160°  C.  90%  must  distil 
below  170°  C,  the  polymerisation  residue  shall  not 
exceed  2  % ,  and  its  refractive  index  shall  not  be  less 
than  1*500  at  15*5°  C  — C.  A.  M. 

Oil  and  gas  storage  tanks.     Gardner.    See  I. 

Aluminium  corrosion.    Gardner.    See  X. 

Patents. 

Condensation  products;  Production  of  resinous 

from  phenols  and  formaldehyde.  Chem.  Fabr. 
K.  Albert  and  L.  Berend,  Amoneburg.  Ger.  Pat. 
301,374,  26.3.13. 

Formaldehyde,  or  compounds  yielding  formal- 
dehyde, are  treated  with  m-cresol  or  its  higher 
honiologues,  either  in  presence  or  absence  of  con- 
densing agents.  m-Cresol  has  a  reaction  velocity 
equal  to  five  times  that  of  o-  and  p-cresol.  The  pro- 
ducts are  characterised  by  their  bright  colour, 
hardness,  and  freedom  from  smell.  Both  soluble 
and  fusible,  as  well  as  insoluble  and  infusible  resins 
are  obtainable;  the  soluble  variety  most  nearly 
resembles  natural  resins  and  is  suitable  for  the 
manufacture  of  varnishes.  The  insoluble  products 
are  neutral  and  are  therefore  specially  adapted  for 
electro-technical  purposes,  and  they  are  superior  to 
condensation  products  hitherto  prepared  by  means 
of  acids  and  alkalis. — W.  J.  TV. 

Varnishes  for  printing  ink  for  copper  or  zinc 
plates,  lithographic  stones'  or  books.  A.  Kron- 
stein,  Karlsruhe.  Ger.  Pat.  302,544,  8.2.16. 
Fish  oil  is  subjected  to  a  vacuum  distillation,  the 
amount  which  is  distilled  being  governed  by  the 
special  requirements.  Thus  for  a  thin  varnish  for 
copper  plates  10%  is  sufficient,  but  for  thicker 
varnishes  the  amount  is  45%.  A  mixture  of  J  of 
thick  varnish  with  J  of  the  thin  quality  gives  good 
results.  For  lithographic  and  zinc  printing  35 — 
40%  is  distilled.  The  varnishes  dry  rapidly  even 
without  the  use  of  siccatives. — W.  J.  TV. 

Nitrocellulose;  Precipitation  of  from  organic 

solvents.  Vereinigte  Coin-Rottweiler  Pulver- 
fabriken,  Berlin.  Ger.  Pats,  (a)  314,317,  6.6.18, 
and  (b)  314,318,  21.8.18. 

(a)  Solutions  of  nitrocellulose  in  acetone  or  other 
solvent  are  diluted  with  water,  after  which  an  elec- 
trolyte, e.g.,  alum,  is  added,  and  the  solutions  are 
then  intimately  mixed  with  organic  compounds 
which  are  insoluble  in  water  and  have  a  slight 
gelatinising  action  on  nitrocellulose.  Suitable  com- 
pounds are  toluol,  xylol,  aniline,  methylaniline, 
dimethylaniline,  carbon  tetrachloride,  pine  needle 
oil,  chloroform,  and  carbon  bisulphide.  The  nitro- 
cellulose is  precipitated  as  a  dense  mass  which  can 
be  readily  mixed  with  the  organic  compounds,  the 
resultant  product  being  employed  for  the  manufac- 
ture of  varnishes  or  lacquers,  (b)  The  boiling  solvent 
is  diluted  with  water,  an  electrolyte  is  then  added, 
and  heating  is  continued  until  the  nitrocellulose 
settles  out  in  the  form  of  grains,  which  can  easily 
be  separated  from  the  supernatant  liquid.  The  yield 
may  exceed  90%  of  the  dissolved  nitrocellulose.   The 
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exploding  point  of  the  pr<-<  ipitated  material  is  180° 
0  or  abov<       W   J.  W. 

Pigment   ;mc  oxide;  Preparing  .     Am- 

Zinc,  Lead,  and  Smelting  Co.,  Boston,  afaas., 
Assignees  of  L.  E.  Wemple,  St.  Louib,  Mo  . 
i  -  \  Ens.  Pat.  193,170,  A. 12.18.  (Appl. 
21)  -  Int.  C'onv.,  B  I   I- 

S.  Pat.  1,899,976  of  1919;  this  J.,  1919,  330  a. 


XIV.    INDIA-RUBBER;    GUTTA-PERCHA. 

Sulphite-cellulose     waste     liquor*.       Philippsthal. 
V. 

Patents. 

Bubber  [vulcanised]  and  method  oj  obtaining  the 
Mm..  I.  r  Barton,  Niagara  Falls,  N.V..  As- 
signor to  Titanium  Alloy  Manufacturing  Co., 
N  Y„ik.  D.8.  Pat.  1,399,518,  95.11.19.  Appl., 
97.9.17. 

lUmiKit  is  incorporated  with  sulphur  and  titanic 
oxide,  »inl  the  mixture  is  vulcanised. — K.  W.  L. 

Rubber     article;     Flexible,     heat-resistant     

H.  K.  Smith,  Cleveland  Heights,  Ohio.  U.S. 
Pat.  1,399,784,  95.11.19.  Appl.,  7.3.18. 
An  inflatable,  expansible  body  for  use  in  the  heat- 
curing  of  sulphurised  rubber  tyres,  is  composed  of 
rubber  containing  s  substance  of  the  sulphur  group 
having  an  atomic  weight  higher  than  that  of 
sulphur.— K.  \V.  L. 

OT  lilce  substances;  Process  of  synthetically 

producing  .      L.  Gottschalk,  Bahway,  N.J. 

E.      Gottschalk,      administratrix.        U.S.      Pat. 
1,898,589,9.19.19.     Appl.,  18.8.15. 

I.imosene  is  converted  into  a  rubber-like  substance 
bv  bringing  it  into  contact  with  metallic  sodium. 

— E.  W.  L. 

houe  substances;  Preparing -and  vulcan- 

itation   product  therefrom.     0.   W.  Bedford,  As- 
signor to  Uoodvear  Tire  and  Rubber  Co.,  Akron, 
Ohio.        U.S.    Pat.    1,323.931,    2.12.19.       Appl., 
5.17. 

A   MixTiitE  of  rubber  and  a  product  of  bydrolytic 

decomposition  of  a  protein  is  vulcanised  by  heating 
with  a  vulcanising  agent. — E.  "W.  L. 


XV.  LEATHER;  BONE;  HORN:  GLUE. 

ng  liquors;  Direct  conversion  of  — ■ —  into 
pulverulent  solid  extracts  containing  very  little 
water.  Bmaic  and  Wladika.  Gerber,  1919,  45, 
189—191,  204—205. 

Tanning  liquors  suffer  decomposition  when  sub- 
mitted to  prolonged  high  temperatures  even  in 
vacuo.  It  i-  necessary  to  reduce  the  temperature 
and  time  of  concentration  to  a  minimum,  and  even 
then  there  is  some  alteration  in  the  tannins  them- 
selves shown  by  the  dark  colour  of  the  liquors  and 
increased  amount  of  insoluble  matter.  These  diffi- 
culties are  avoided  in  a  process  recently  introduced 
for  drying  albumin,  milk,  gelatin,  and  other 
material-  •  asily  decomposed  by  heat.  By  means  of 
compressed  air  the  liquid  to  be  concentrated  is 
forocd  through  tine  orifices  as  a  spray  into  a  closed 
chamber  from  which  the  water  vapour  is  con- 
tinuously exhausted.  Tho  dried  product  falls  on  to 
the  floor  of  the  chamber  and  is  automatically  re- 
moved. A  clarified  oakwood  extract  containing 
tans  9T2  ;  ,  non-tans  699  ,  water  83*45%  ,  insoluble 
matter  0*44  ,  and  ash  fj"6fl  ,  when  thus  treated 
!  a  dry  granular  extract  containing  tans 
.    non-tans   3991     ,    water   7"58%,    insoluble 


matter  1*97  .  and  ash  3*80%,  Calculated  accord- 
ing to  the  same  percentage  water  basis,  the  liquor 
and  extract  arc-  prai  ticallv  identical  in  composition. 
The  extract  dissolves  verj  readily  to  ■  liquor  of 
the  same  colour  as  the  original,  and  the  liquor  does 
not  give  any  sediment  on  standing.  It  is  usually 
nee.  dry  the  solid  extracts  fun  I  I)    \V. 

Tannin    anal ijsis ;    Modified    method    'if   .      Bal- 

draeeo.      .1  .    See.    Leather   Trade-,  Chem.,    1919,   3, 

197-  198. 

Tiik  tannin  solution  is  prepared  according  to  tho 
rules  of   the  S.L.T.C.        30     35  CC   ol    this  solution 

is  passed  through  a  Biter  bell  containing  B     LOgras. 

of  lightly  chromed  hide  powder.  The  wet  powder  is 
blown  into  a  shaking  bottle  and  shaken  for  15  inins. 

with  70  c.c.  of  the  tannin  solution.    The  detannised 

solution    is    filtered    first    through    cloth    and    then 

through  folded  filter  paper   will t    the  customary 

addition  Of  kaolin.  50  c.c.  of  the  filtrate  is 
evaporated  as  usual  to  determine  non-tans.  This 
method  requires  less  time  than  the  official  method  of 
analysis  and  gives  identical  results. — D.  \Y. 

Tannin  •analysis;   Baldracco's  modified  method  of 

.     J.   G.   Parker.       J.  Soc.   Leather  Trades 

Chem.,  1919,  3,  199—200. 

A  number  of  tannin  extracts  have  been  analysed 
according  to  the  S.L.T.C.  shake  method  and  also  by 
Baldracco's  modified  .method  (see  preceding  ab- 
stract). A  comparison  of  the  results  shows  differ- 
ences in  tho  tannin  determinations  of  2%.  Tho 
agreement  is  not  so  good  as  Baldracco  claimed,  and 
the  new  method  does  not  appear  to  bo  more  simple 
nor  does  it  save  time.  It  combines  all  the  disad- 
vantages of  the  present  shake  method  and  some  of 
those  of  the  old  filter  bell  method.— D.  "W. 

Alkali  sulphide;  Determination  of  in  dilute 

solution  [limr  liquors'].  H.  G.  and  AY.  (i. 
Bennett.  J.  Soc.  Leather  Trades  Chem.,  1919, 
3,  190—193. 

A  MEASURES  quantity  of  the  solution  containing  not 
more  than  004%  of  hydrogen  sulphide  is  distilled 
with  an  excess  of  boiling  magnesium  chloride  solu- 
tion in  an  atmosphere  of  carbon  dioxide.  A  current 
of  this  gas  carries  the  liberated  hydrogen  sulphide 
into  a  receiver  containing  25  c.c.  of  .V/10  iodine 
solution,  and  a  second  receiver  containing  25  c.c.  of 
N 1 10  sodium  arsenite  solution  is  arranged  to  trap 
any  iodine  vapour  carried  over.  Where  lime  liquors 
are  under  investigation  2  c.c.  of  glacial  acetic  acid 
should  previously  be  added  to  the  iodine  solution 
in  the  receiver  to  neutralise  the  ammonia  which 
distils  over.  With  these  precautions  and  the  ab- 
sence of  any  rubber  connections  exposed  to  the 
iodine  vapour,  the  method  is  very  accurate. — D.  \\\ 

Hydrogen     ion    concentration     of     acid    solutions 
[chrome  tanning  liquors];  Contrast in<j    effects   nf 

chlorides    and    sulphates    on     the    .      A.    W. 

Thomas  and  M.  E.  Baldwin.  J.  Amer.  Chem. 
Soc,  1919,  41,  1981—1990. 
The  addition  of  sodium  chloride  or  ammonium 
chloride  to  chrome  tanning  liquor  increases  the 
hydrogen  ion  concentration,  whilst  the  addition 
of  magnesium  sulphate,  sodium  sulphate,  or 
ammonium  sulphate  reduces  it.  Solutions  of 
chromium  sulphate,  sulphuric  acid  (O'OOOS.V  and 
0T.Y).  and  hydrochloric  acid  (0004.V  and  0TJV) 
behave  similarly  with  both  chlorides  and  sulphates. 
The  power  of  increasing  the  hydrogen  ion  concentra- 
tion follows  the  order  : 

MgCL>BaCI,>LiCl>NaCl>NH.Cl  =  kCl. 

—J.  F.  S. 

Qlue;  Manufacture  of  in  the  tropic*  from 

tanneru  refuse.  K.  C.  SrinivaBan.  Dept.  Indus- 
tries, Madras,  1919.     28  pages. 

Wax  fleshings  were  delimed,  washed,  and  dried  in 
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the  sun,  soaked  for  about  an  hour,  transferred  to 
new  weak  lime  liquor,  and  delinied  the  next  day. 
The  delimed  stock  was  placed  in  a  loosely  woTen 
jute  bag  or  rattan  basket,  and  suspended  in  water 
in  a  copper  pan  over  an  open  fire  which  was  main- 
tained at  a  low,  steady  heat.  The  fleshings  were 
quickly  exhausted,  and  in  about  an  hour  were 
reduced  to  small  bulk.  The  thin  liquor  showed 
excellent  adhesive  properties.  It  was  filtered  and 
concentrated  in  the  copper  pan,  being  vigorously 
stirred  and  just  kept  at  a  gentle  simmer.  When 
a  strength  of  above  45°  Bark,  had  been  attained 
at  a  temperature  of  50°  C,  the  liquor  was  poured 
into  shallow  galvanised-iron  trays  lightly  coated 
with  linseed  oil  or  a  mixture  of  linseed  oil  anil 
kerosene.  The  solution  was  removed  next  morning 
to  a  refrigerator  working  at  about  -7°  C.  For 
factory  purposes  a  strongly  made  hollander  is 
necessary  to  tear  up  the  soaked  fleshings  into 
shreds,  a  mechanical  cleaner  to  free  them  from 
lime  and  dirt,  direct  steam  digesters,  clarifying 
vats  with  linen  filters,  and  a  vacuum  evaporator. 
The  jelly  is  dried  in  a  roomy  building  fitted  with 
racks.  A  powerful  fan  drives  the  air  through  a 
screen  of  steam-pipes,  thus  maintaining  a  tempera- 
ture of  31"5°  C,  and  the  time  required  for  drying 
varies  from  ten  days  to  two  months.  Experiments 
showed  that  undried  fleshings  were  unsuitable  for 
the  manufacture  of  glue,  and  that  there  was  a 
deterioration  in  the  yield  and  quality  the  longer 
the  fleshings  had  been  stored.  The  raw  material 
was  found  to  be  highly  adulterated,  and  required 
purification  from  all  foreign  matter  before  being 
digested.  The  yield  of  dry  glue  from  1000  lb.  of 
raw  material  varied  from  125  to  170  lb.  Liming 
has  no  good  influence  on  the  quality  or  quantity 
of  the  glue,  although  limed  fleshings  are  more 
quickly  digested  than  unlimed  ones.  The  total 
number  of  hours  of  soaking  necessary  is  approxi- 
mately H=48-4(T1-28°  C.)  +  2(28°  C.-T2)  where 
T1  is  the  maximum  and  T2  the  minimum  tempera- 
ture during  the  day.  Particulars  are  given  of  the 
machinery  required  and  the  working  costs. — D.  W. 

Casein;    Proximate     analysis   of    commercial . 

F.   L.   Browne.     J.    Ind.    Eng.   Chem.,  1919,    II, 
1019—1024. 

To  ascertain  the  suitability  of  commercial  casein 
for  making  waterproof  glues  it  is  suggested  that 
determinations  be  made  of  the  fineness,  moisture, 
ash,  fat,  nitrogen,  and  acidity ;  the  colour  and 
odour  of  the  sample  are  also  taken  into  account. 
Analyses  of  some  200  samples  are  recorded.  The 
moisture  is  determined  by  drying  in  vacuo  at 
70°— 80°  C.  To  determine"  acidity,  1  grm.  of  the 
sample  is  dissolved  in  25  c.c.  of  N[  10  sodium 
hydroxide,  the  solution  then  diluted  with  100  c.c. 
of  water,  and  titrated  with  N/10  acid,  using 
phenolphthalein  as  indicator.  The  acidity  is  ex- 
pressed as  c.c.  of  iV/10  alkali  used  by  1  grm.  of 
dry,  fat-free  and  ash-free  substance.  U.S. 
specifications  require  that  all  casein  used  for 
making  waterproof  glue  for  use  in  aeroplanes 
should  pass  the  following  tests: — Colour,  white  or 
light  cream;  odour,  very  slight ;  moisture,  not  more 
than  10%  ;  fat,  not  more  than  1%  ;  ash,  not  more 
than  4%  ;  nitrogen,  not  less  than  14'25%  ;  acidity, 
not  more  than  10\5  c.c.  of  iV/10  alkali  solution  per 
grm.—  W.  P.  S. 

Red  pea  gall.    Nierenstein.    See  IV. 

Patents. 
Tunning  process.    J.  M.  Brown,  Austin,  Ark.    U.S. 

Pat.  1,323,956,  2.12.19.    Appl.,  4.4.19. 
In  a  quantity  of  water  sufficient  to  cover  a  hide, 
cutch  is  dissolved  in  the  proportion  of  1  lb.  to  10  lb. 
of  hide.     The  hide  is  dipped  into  the  solution   at 
successive   intervals,  a  quantity    of    white    vitriol 


(zinc  sulphate)  equal  to  one-half  the  weight  of  the 
cutch  is  added,  and  the  hide  is  returned  to  the 
solution  until  completely  tanned. 

Iron-tanned   leather;   Manufacture    of   tough  and 

duruble  .     K.  W.  Mensing,  Freiberg.     Ger. 

Pat.  314,487,  28.11.15. 

Tanning  with  iron  salts  is  carried  out  in  presence 
of  an  oxidising  agent  in  excess.  During  prepara- 
tion of  the  iron  solution  the  temperature  must  not 
exceed  35°  0.,  and  the  solution  should  be  rapidly 
cooled  to  normal  temperature.  Treatment  with 
the  solution  should  then  proceed  at  once.  The 
delimed  hide  may  be  treated  with  faintly  alkaline 
salts  or  with  basic  aluminium  and  chromium 
oxides,  and  then  tanned  with  slightly  acid  ferric 
salts.  The  deleterious  effect  of  ferrous  salts  in  the 
tanning  bath,  and  their  ultimate  appearance  in  the 
leather,  are  thus  avoided,  and  in  addition  the 
hydrolytic  decomposition  of  the  ferric  salts  is  pre- 
vented.—W.  J.  W. 


XVI.-S0ILS ;    FERTILISERS. 


W.  H. 


Soils;  Carbonation  of  burnt  lime  in  — 
Maclntire.     Soil  Sci.,  1919,  7,  325—453. 

Neither  calcium  oxide  nor  hydroxide  when  per- 
fectly dry  reacts  with  dry  carbon  dioxide,  but  a 
very  slight  film  of  moisture  on  the  containing  vessel 
is  sufficient  to  start  the  action.  The  oxide,  when 
exposed  in  small  amounts  to  a  humid  atmosphere, 
undergoes  carbonation  more  rapidly  than  does  the 
hydroxide  prepared  from  it  or  from  which  it  is 
prepared  by  ignition,  under  similar  conditions  of 
exposure.  The  formation  of  carbonate  from  the 
hydrated  oxide  is  controlled  by  the  amount  of  free 
water  available  to  convert  the  hydrate  from  solid 
to  solution  phase.  The  carbonation  of  quicklime 
must  be  preceded  by  its  hydration  and  solution,  but 
when  moist  carbon  dioxide  is  present  the  reactions 
are  so  rapid  that  they  may  be  considered  as  simul- 
taneous. There  is  a  tendency  for  a  protecting  film 
of  calcium  carbonate  to  form  round  nuclei  of  the 
hydrate  and  thus  to  check  further  carbonation 
during  exposure  to  air.  Pot  and  fields  trials 
indicate  that  lime  is  carbonated  more  rapidly  when 
distributed  on  the  surface  of  the  soil  than  when  in 
a  dry  soil  mulch  or  in  a  moist  soil.  A  sand  mulch 
above  the  soil  tends  to  retard  carbonation.  After 
the  application  of  2  tons  of  burnt  lime  or  of 
hydrated  lime  per  acre  to  the  top  six  inches  of  a 
soil  maximum  carbonation  was  reached  in  six  days 
and  complete  absorption  of  the  lime  by  the  soil  in 
ten  days.  The  addition  of  water  hastened  both  the 
carbonation  and  the  absorption.  The  time  required 
for  maximum  carbonation  was  not  affected  by  the 
presence  of  48  tons  of  dry  farmyard  manure  per 
acre.  Where,  however,  heavier  dressings  (8  tons 
per  acre)  of  lime  were  applied  maximum  carbona- 
tion (up  to  96%  of  theory)  of  the  unabsorbed  lime 
occurred  after  a  period  of  19—38  days,  the  time 
required  being  unaltered  by  the  presence  of  dry 
manure.  "Whilst  with  small  or  medium  dressings  of 
lime  the  carbonation  was  rapid,  with  large  dress- 
ings, such  as  32  or  100  ton*  per  acre,  carbonation 
proceeded  more  slowly,  reaching  about  80%  of 
theory  for  the  32-ton  dres.-ing  and  about  50%  of 
theory  for  the  100-ton  dressing  by  the  end  of  the 
second  year,  after  which  little  definite  change  was 
recorded.  The  losses,  by  leaching,  of  calcium  salts 
from  a  soil  to  which  chalk  was  applied  were  prac- 
tically independent  of  the  extent  of  the  treatment, 
but  where  quicklime  was  applied  they  increased 
with  the  weight  of  lime  applied.  With  a  soil  in 
situ  the  presence  of  the  subsoil  very  considerably 
checked  this  loss  by  leaching.  In  a  comparison  of 
a  clay  loam  and  a  silt  loam,  it  is  shown  that,  for 
the  former  type  of  soil,   the  addition  of  water  to 
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,(,,•  i  ed  a  more  rapid  and  greater  ultimate 

.    than  *m  attained  in  the  air- 
dry  iinx'ur.'  Ixith  in  the  rax-  of  surface  applications 
and  when  the  lime  area  mixed  with  the  soil.     The 
-.■  holds,  however,  for  the  till  loam.     Experi- 
,U  m  which  hydrated  lime  wa.s  applied  to  the 
i    ■   mil-mulch  or   :n   Bpeoial  containers, 
having  open  ends,    in   the  soil,    the  soil   being  in 
cylinders  with  either  solid  or  perforated  bottoms, 
indicate  that,  whilst  the  carbon  dioxide  in  the  soil 
;  ime  part  in  the  carbonation,  the 

on  is  due  to  atmospheric  carbon  dioxide, 
principal  action  of  i ho  soil  atmosphere  jm  duo 
in  its  moisture.    Tins  was  confirmed  bj  experiments 
in  which  trap  layers  of  hyd rated  lime  were  placed 
the  moist  soil  surface  and  the  overlying 
harges  ol  calcium  hydroxide,    afore  exti  o 
niv  oarbonal  on  occurred  in  open  Bandy   types  of 
than  in  the  heavier  typos,  although  the  latter 
richer   in  organic  matter.     This  is  probably 
due  to  leas  abeorpti  in  of  the  lime  in  the  open  sandy 
'I'd     practical   conclusions  drawn   from  this 
led  study   of   the  carbonation   of  lime  are  as 
foil  ne     or     hydrated     lime,      when 

■  of  2 — t  tons  per  acre  "ill  revert 
he  carbonate  more  rapidly  when  left  on  the  soil 
i. in  when  mixed  with  a  dry  mulch  or  the 
most  soil,  the  reversion  Icing  most  rapid  during 
humid  atmospheric  conditions.  If  a  dressing  of  the 
le  or  hydrate  is  left  on  tho  surface  of  the  soil 
for  several  days  prior  to  incorporation,  the  treat- 
ment is  in  effect  equivalent  to  an  application  of 
finely  divided  chalk.  If  the  oxide  or  hydrate  is  in- 
corporated with  the  top  layer  of  soil,  prior  to  a 
more  thorough  dissemination  throughout  the  soil, 
the  concentration  may  lie  sufficient  to  effect  a 
temporary,  partial  sti  rilisation  in  that  layer,  which 
have  beneficial  results.  The  first  action  of  tho 
quicklime  applied  to  the  soil  is  to  fix  atmospli.  i -ie 
or  soil  moisture  and  there  is  no  indication,  when 
this  is  completed,  of  any  tendency  to  cause  chemical 
disintegration  of  soil  organic  matter.  Neither 
hurnt  n  w  hvdrated  lime,  when  applied  in  the 
amounts  commonly  used  in  practice,  can  be  con- 
sidered as  chemically  destructive  of  soil  organic 
matter       YV    (;. 

•  wltai  I  of  <>  ■  mical  phenomena. 
II  \  N oves.  J.  Ind.  Eng.  Chem.,  1919,  11, 
1040—1049. 

Thk  author  holds  that  chemical  reactions  are  the 
cause  of  the  acidity  of  soils  and  of  the  changes 
brought  about  by  the  addition  of  substances  such 
as  carbon  dioxide,  calcium  carbonate,  phosphates, 
and  nitrogenous  fertilisers.  The  reaction  of  a  soil 
at  any  time  depends  on  the  nature  of  and  the  pro- 
portions in  which  the  constituents  are  present  with 
•  r  Change  in  the  water  content,  removal  of 
Substances  from  solution,  and  the  addition  of  other 
substanoes  alter  the  reaction  in  accordance  with 
t«'  of  mass  action.- — W.  P.  S. 

Potassium   in   soils'  .".«.    of  nirkil  crucibles  for  the 

sues    Smith    fusion    in    determining   . 

-     9.    Walker.     J.    Ind.  Kng.   Chem.,    1919,    II, 
1139—1; 

Nn  kki  crucibles  may  be  substituted  for  platinum 
eructMee  in  carrying  out  the  fusion  of  the  soil  with 
ammonium  chloride  and  calcium  carbonate;  the 
same  results  are  obtained  but,  as  the  nickel  is 
attacked  l>v  the  fusion  mixture,  the  crucibles  do 
not  last  long.— W.  P.  8. 

!(•'    ■  U ;  Hysteresis  of  aqueous  solutions 

of  .     H.  Puchner.     Kolloid-Zeits.,  1919,  25, 

196—208. 

A  clear  dark  yellow  solution  is  obtained  by  treat- 


ing  peal    Willi   cold    Water,    and    at    the  same   time   B 
laintly    a<    d   .ii.iiii.ii  ie  odour  is  noted.     The  solution 

acid    i •  action   and   on    keeping  depo 
slimy    brown   substance   and   the  solution   I" 
alkaline.     The  deposit  obtained  from   the  solution 
obtained     from  peat    amounts    to 

0'400  gnu.  and  on  incinerating  leai  due  of 

i  I  alumina, 

ferric   oxide,    a  I  ime,    ma|  n 

and    alkalis,    sulphate,    phosphate,    and    silicate. 
M  cal  examination  of  the  deposit  and  the 

solution  showed  thai  on  keeping  changes  occurred 
in    their    appearance,    notably    the    formation    of 

crystals.        I  ntation 

contains  gels  of  silicic  a<  d,  ferric  hydn  tide,  and 
alumina.     •' .  W.  S. 


Carbon  dioxidi  fertiliser;  Use  of  blast-furnace  icaste 
gases  as  V.  Etiedel.    Staid  u.  Kisen,  l!il!», 

39,  1197—1506. 
CaBBON  and  water  form  the  main  constituents  of 
plant  substances,  and  the  former  is  obtained  by 
assimilation  of  atmospheric  carbon  dioxide.  The 
partial  pressure  of  this  is  normally  very  small  say, 
0'03% — and  so  may  prove  the  limiting  factor  at 
periods  of  rapid  growth  when  the  supply  of  moisture 
and  mineral  fertilisers  is  ample.  It  has  been  shown 
by  Kreusler  (1885)  that  the  rate  of  assimilation  of 

Carbon  dioxide  increases  extremely  rapidly  with  the 
partial  pressure  until  this  reaches  about  0"5%,  but 
afterwards  little  offect  is  produced  by  further  In- 
crease. This  has  been  examined  in  horticultural 
trials  in  which  plants  were  grown  in  an  atmosphere 
enriched  in  carbon  dioxide  by  the  exhaust  gases  of 
large  gas  engines.  Those  were  driven  by  blast- 
furnace gas;  the  cleaning  necessary  to  render  the 
gas  suitable  for  use  in  gas  engines  also  removed 
plant  poisons.  In  1917  identical  crops  were  grown 
in  three  glasshouses  25  m.  x  6  m.  each,  two  of  them 
being  supplied  with  exhaust  gas,  and  the  third 
used  as  a  control  with  a  normal  atmosphere. 
Diluted  exhaust  gas  was  led  in  through  perforated 
pipes  placed  under  the  roof  so  as  to  raise  the  partial 
pressure  of  carbon  dioxide  to  about  05 %.  The 
experiment  began  in  June,  and  at  once  the  treated 
plants  obviously  grew  more  vigorously.  The  deeper 
shade  of  green  in  the  foliage  of  the  treated  plants 
pointed  to  a  more  rapid  production  of  chlorophyll. 
The  crops  were  much  increased  as  compared  with 
those  of  the  plants  in  the  control  house,  e.g.,  the 
tomato  crop  was  23  times  and  cucumber  crop  1J 
times  greater.  Analogous  results  were  obtained  in 
open-air  experiments  in  which  a  plot  was  divided 
into  squares  by  a  network  of  perforated  pipes, 
through  which  exhaust  gases  were  discharged  at 
ground  level.  A  variety  of  vegetables  showed  in- 
creased crops  as  compared  with  a  control  crop — the 
ratio  of  increase  reaching  2'9  times.  In  1918  the 
trials  were  repeated  with  similar  results.  Three 
additional  glasshouses  40  m.  long  war.'  used,  and 
the  open  air  trials  were  made  on  a  field  30,000  scp  m. 
in  area  divided  up  by  pipes  as  before.  It  was  found 
that  the  effects  of  the  treatment  are  more  evident 
when  the  land  is  otherwise  well  fertilised,  indicating 
that  the  carbon  dioxide  promotes  efficient  utilisa- 
tion of  other  manures.  Analytical  determinations 
on  the  atmosphere  of  a  glasshouse  during  the  treat- 
ment revealed  the  rapid  absorption  of  carbon 
dioxide  by  the  plants.  In  discussing  the  economic 
importance  of  carbon  dioxide  fertilisation,  it  is 
pointed  out  that    a  blast-furnace  plant  of  1000  tons 

daily  output  of  iron  yi  n  dioxide  sufficient 

for    1000  tons  of  potatoes.— H.   J.   II. 

Arsenious  acid  and  growing  tissues.  Cobet.  See  XX. 

Potash.     K.  it t  and  Shiver.    See  XXIII. 

p— 2 


126  a 


Cl.  XVII.— SUGARS  ;    STARCHES  ;    GUMS. 


[Feb.  16,  1920. 


Patent. 

Fertiliser  and  process  of  making  same.  G.  H.  Earp- 
Thomas,  Glen  Ridge,  N.J.  U.S.  Pat.  1,309,723, 
15.7.19.    Appl.,  10.4.17. 

Finely  divided  raw  phosphate  rock  is  mixed  with  a 
humus  material  containing  nitro-hacteria,  which 
exert  a  decomposing  action  on  the  rock. — J.  H.  J. 

XVII.-SUGARS ;  STARCHES;  GUMS. 

Clarification   [of  sugar  juice];  Some   temperature 

experiments  in .     H.  S.  Walker.     Int.  Sugar 

J.,  1919,  21,  611— 6T3. 

During  the  suspension  of  work  at  the  week-end  in 
a  factory  in  Hawaii  it  was  observed  that  the  limed 
juice  in  the  settling  tanks  decreased  in  puritv  to  a 
marked  extent  (1°  per  hour)  at  190°— 212°  F. 
(88° — 100°  C),  whereas  at  a  lower  temperature, 
viz.,  about  180°  F.  (82°  C),  the  value  remained 
practically  constant.  The  loss  of  sucrose  at  the 
higher  temperature  is  due,  not  to  the  presence  of 
heat-resisting  micro-organisms,  as  was  at  first  pre- 
sumed, but  to  the  effect  of  heat  under  the  condi- 
tions prevailing. — J.  P.  O. 

Scums;  Influence  of  the  duration  of  contact  of  the 

with  the  first  saturated  juice  in  beet  sugar 

manufacture.    V.  Stanek.    Z.  Zuckerind.  Bbhm., 
1918,  42,  417—423. 

Laboratory  and  factory  experiments  are  described 
demonstrating  that  instead  of  immediately  filtering 
off  the  juice  after  its  first  carbonatation  it  is  advan- 
tageous to  stir  it  for  about  30  mins.  at  85°  C.  A 
marked  improvement  in  the  rate  of  filtration 
results,  and  the  purity  of  the  juice  is  raised  {e.g., 
from  93'3  to  941),  while  no  increase  in  calcium 
oxide,  mineral  matter,  alkalinity,  or  colour  could 
be  observed.  It  is  suggested  that  during  the  time 
of  contact  amorphous  calcium  carbonate  is  con- 
verted into  the  crystalline  form,  and  that 
tricalcium  saccharate  present  is  decomposed  with 
the  liberation  of  sugar. — J.  P.  O. 

Sugar  dryers;  Method,  of  increasing  the  capacity  of 

.     E.     V.     Anthonijs.       Archief     Suikerind. 

Nederl. -Indie,  1919,  27,  1125.    Int.  Sugar  J.,  1919, 
21,  622. 

After  centrifuging  the  sugar,  and  washing  with 
water,  it  is  treated  with  superheated  steam  at 
about  250°  C.  while  still  in  the  machines.  This  hot 
sugar  may  subsequently  be  passed  much  more 
rapidly  through  the  dryers  than  in  the  usual  mode 
of  operating;  moreover,  it  is  unnecessary  to  circu- 
late a  current  of  heated  air  through  the  drving 
drum.— J.  P.  O. 

Cane  sugar;  Sucrose  content  of  the  molasses  as  an 
index    of    the     inversion    occurring    during     the 

manufacture  of  .     F.   I.   Scard.     Int.   Sugar 

J.,  1919,  21,  604—605. 

It  is  characteristic  of  the  juice  produced  from  cane 
in  British  Guiana  that  its  reducing  sugars  are 
optically  inactive,  though  this  is  seldom  so  in  the 
case  of  juice  obtained  in  other  countries.  In  order, 
therefore,  to  obtain  an  indication  of  the  amount  of 
reducing  sugars  resulting  from  the  inversion  of 
sucrose  during  manufacture,  it  is  suggested  that 
a  comparison  should  be  made  between  the  sucrose 
determined  by  direct  polarisation  and  that  found 
by  the  reduction  of  Fehling's  solution  before  and 
after  hydrolysis.  The  first  figure  should  be  lower 
than  the  second  in  proportion  to  the  amount  of 
hi'vo-iotatory  reducing  sugars  which  may  have 
formed  during  clarification,  evaporation,  and  cry- 
stallisation. Normal  lead  acetate  must  be  used  for 
the  clarification  of  the  solution  for  polarisation, 
since  the  basic  salt  precipitates  Irevulose  and  dex- 


trose (compare,  however,  Davis,  this  J.,  1916,  203). 
Application  of  this  method  has  shown  that  in  the 
manufacture  of  raw  sugar  under  good  conditions 
in  Guiana  no  indication  of  inversion  is  ob- 
tained; whilst  in  the  production  of  yellow 
Demerara  sugar  (in  which  the  juice  is  generally 
treated  with  phosphoric  acid  to  slight  acidity),  it  is 
i  very  small,  seldom  more  than  2%  of  the  sucrose 
present  being  hydrolysed. — J.  P.  O. 

Sugar  grain  in  final  cane  molasses;  its  origin  and 
determination.  H.  Kalshoven.  Archief  Suikerind. 
Nederl.-Indie,  1919,  27,  1560—1664.  Int.  Sugar 
J.,  1919,  21,  608—610. 

Most  cane  factory  molasses  contains  fine  sucrose 
crystals,  averaging  about  8%,  a  quantity  that  re- 
presented in  the  case  of  the  last  Java  crop  about 
35,000  tons  of  commercial  sugar.  Probably  the 
principal  cause  of  its  presence  is  the  formation  of 
"  false  grain  "  during  boiling  in  the  vacuum  pan, 
though  some  may  result  from  centrifuging  at  a 
high  temperature  (say  50°  C),  further  crystallisa- 
tion occurring  on  the  subsequent  cooling  of  the 
molasses.  Some  may  also  be  produced  by  cooling 
massecuite  in  crystallisers  in  which  the  entire  con- 
tents do  not  come  under  the  influence  of  the  stir- 
rers, "  dead  corners  "  being  formed.  Its  amount 
!  may  be  determined  by  ascertaining  the  refractive 
index  of  the  molasses  before  and  after  diluting  with 
a  sufficient  amount  of  water  to  dissolve  the  fine 
grain,  the  first  reading  giving  the  solids  of  the 
molasses  alone  (the  presence  of  the  crystals  not 
affecting  the  result),  and  the  second  that  of  the 
molasses  plus  crystals. — J.  P.  O. 

Syrups  and  molasses;  Standards  for  differentiating 

between  American  table .     W.L.Owen.     La. 

Planter,  1919,  62,  No.  15,  235—236.     Int.  Sugar 
J.,  1919,  21,  622. 

It  is  difficult,  if  not  impossible,  to  establish  ana- 
lytical standards  differentiating  between  syrup, 
first  molasses,  second  molasses,  and  third  molasses 
as  produced  in  Louisiana.  Generally  the  sucrose  in 
the  syrup  (concentrated  cane  juice)  varies  from  4!) 
to  62;  in  first  molasses  from  38  to  54;  in  second 
molasses  from  28  to  45 ;  and  in  third  molasses  from 
23  to  33%.  In  the  case  of  the  purity  coefficient  the 
differences  for  the  four  classes  of  products  are  70 
to  87,  43  to  73,  35  to  60,  30  to  50  respectively ;  while 
the  maximum  figures  for  ash  are  2'5,  9'0,  10'6,  and 
12-5%.— J.  P.  O. 

Beducing  sugars;  Ost's  copper  potassium  carbonate 
solution  as  a    reagent   for  the  determination  of 

.    P.  Beyersdorfer.   Z.  Ver.  deut.  Zuckerind., 

1919,  403—437. 

Compared  with  Fehling's  solution,  the  author  re- 
gards Ost's  solution  (this  J.,  1895,  993)  as  superior 
in  most  respects  for  the  determination  of  reducing 
sugars.  It  is  more  sensitive,  being  capable  of  de- 
tecting 1  mgrm.  of  invert  sugar  in  the  presence  of 
10  grms.  of  sucrose,  against  5  mgrms.  by  Fehling's 
solution.  Its  effect  upon  sucrose  in  producing  re- 
ducing substances  is  appreciably  less,  3'8  mgrms.  of 
copper  being  obtained  as  against  30  mgrms.  More- 
over, 1  equivalent  of  invert  sugar  reduces  3  of 
copper  compared  with  2  in  the  case  of  Fehling's 
solution.  Ost's  solution  is  prepared  by  dissolving 
250  grms.  of  potassium  carbonate  and  100  grms.  of 
potassium  bicarbonate  in  about  700  c.c.  of  water  in 
a  litre  flask,  which  is  heated  in  a  water-bath  at 
60° — 80°  C.  After  cooling,  a  solution  containing 
the  desired  amount  of  pure  copper  sulphate  is  added 
in  small  successive  amounts  while  well  agitating, 
the  liquid  being  then  made  up  to  the  mark,  mixed, 
and  filtered.  Two  solutions  should  be  prepared — 
the  first  containing  4  grms.  of  copper  (15'71  grms. 
of  crystallised  copper  sulphate)  per  litre,  which  is 
used  for  general  purposes;  and  the  second  with  only 
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ipper  i.'il  i  gnus,  of  copper  sulpha! 

whi<  for  the  examination  of  products,  u 

those  ol  the  refinery,  in  which  a  small  am. mm  ..t 

invert  -u^ar  i>  present  with  a  large  proportion  of 

[hia  weaker  solution   !■■  more  sensitive 

higher  copper  content,   ami  attaoks 

h  maj  be  pi.  pared  From  the  Btronger 

liquor  by  mixing  one  volume  oi  the  latter  with  1  <>i 

a  filtered  solution  containing  250  ^rms.  of  potassium 

■  .Hi.l  loo  grms.  ol  potassium  bicarbonate 
par  litre.  lor  the  determination  of  the  cupric- 
reducing  power,  75  c.c.  <>i  Ost's  solution  is  mixed 
hi:1.  I  the  sugar  solution  in  a  135  c.o.  Bask, 
ami  tli.'  volume  adjusted  to  the  mark.  Beating  is 
carried  out  in  a  boiling  water  bath  lor  1">  ami  80 
minutes  for  the  Btrong  ami   tin.  weak  liquors  r<- 

tively,  and  at  the  end  of  tin1  period  the  amount 
hi    ooprous   oxide   precipitated    is   determined    by 
rand's  method  (this  J.,  1907,  80)  of  dissolving 
precipitate  in  an  acid  Bolution  ol  a  ferric  salt 
I    titrating    with    permanganate,    a    procedure 
hIh.Ii  is  considered  to  be  .  yielding  very 

reliable  results  (./.  this  .)..  1919,  381  0.  The 
amount  of  invert  sugar  corresponding  to  tho 
amount  .>t  copper  reduced  is  calculated  from  two 
tables.  The  Hrst  is  for  use  w  ith  the  "  fifth  normal  " 
liquor,  when  the  50  c.c.  of  ^isar  solution  taken  for 
the  determination  contains  less  than  20  mgrms.  of 
Invert  su^ar  in  the  pr<  aem  e  ol  in  grms.  of  bui  i 
ii'nr  application  in  the  case  of  refinery  products); 
while  tho  sir. m. 1  is  applied  when  the  normal 
tolntion  is  used,  the  limit  ol'  invert  sugar  present  in 
th.'  "in  c.c.  of  sugar  Bolution  being  2  to  100  mgrms., 
and  that  of  sucrose  0  to  10  grms. — J.  P.  O. 

lit  rut  inn  of  .      E.  Schowalter.       Z. 

(Inters.  Nahr.  Genussm.,  L919,  3S,  221-  227. 
Tiik  method  described  by  Rupp  ami  Lehmann  (this 
.1      1918    691  0  is  criticised  ami  considered  to  bo 
untrustworthy  under  tho  conditions  prescribed. 

\Y.    1'.  S. 

Si ;  "     lion   of  .       F. 

I       -is.     /.    (Jnters.   Nahr.   Genussm.,   1919,  38, 

177 

W'iiin   a   2-1       dextro  ivulose   Bolution    is 

..ii  hours  with  t!io  addition  of  hydro- 

chloric  and.  th..  optical  rotation  of  the  dextrose  is 

ted,  whilst  that  of  th.'  Issvulose  is d< stroyed 

pletely.    The  Isevulose  is  converted  into  other  re- 

dui  inces,  and,  consequently,  the  remain- 

cannot  lie  determined  by  finding  the 

ocing  power  of  th.'  solution  after  treatment,  hut 

mom    gives   an    accurate    measure    of    the 

Latl  The  details  ol  rmination  are 

50  c.c.  of  the  BUgar  solution  is  mixed 

with  10  i  5JN  hydrochloric  acid  and  heated  for 

n  a  boiling  water  h.nh:  the  mixture  is 

1  with  SN  sodium  hydroxide 

diluti  d  t>>  100  c.c,  ami  polarised  at  20°  C. 

in  a  2oo  mm.   tube.     If  necessary,   the  solution   is 

1  with  animal  charcoal  before  it  is  polai 

I  may  be  used  fur  the  determination  of 
dextrose  in  invert  sugar  etc.      If  the  heating  is  pro- 
lo  in  12  hrs.  th.-  rotation  of  the  dextrose 
decrease  Blightly.-  W.  I'.  8. 

>n  of  the  simple  in'"  their 

ilene  oxide  forms.    E.  P.  Armstrong 
I      I'     Hilditch.      t'l.i'i.i.    Sue.    Trans.,    1919. 
IIS,  1  llo      I  IS 

\    iilori.ii    a-    and      l-glucose    (dextrose)     ■  ':'■     prac- 

by  permanganate  in  pure  neutral 

ddition  of  acid  or  alkali,  redui  I  ion 

■  ..ii'.-  at  a  definite  rate  under  definite  oon- 
dil  change  with  acids  is  instantaneous, 
but  with  alkalis  n  i-  more  gradual  as  the  reducing 
1""  ■  ithin  limits  th.'  longer  the  alkali 
has  acted    Ii  ts  are  true  as  regards  fructose 

1  mannose,  though  the  rates  of  reduc- 


tion differ,  Ikuh^  greater  than  that  of  gluco  e  in 
acid  Bolution j  in  alkaline  solution  the  ordi  i  is  fruc- 
tose, glucose,  mannose,     I     lered  thai   the 

a.  tne  agent  iii  acid  Bolution  is  the  ethylene  oxide 

modification  of  the  Bugar,  whilst  in  alkalii ilu- 

ii. hi  n  is  most  probably  the  enol  which  is  gradually 
produced.  Parallel  reducing  action  are  observed 
unli  methylene  blue  ..ml  indigo,  and 
worthy  that  in  similar  experiments  with  simple 
aldehydes,  ethylene  oxide,  and  epichlorhydrin,  the 
ethylene  oxides  behave  similarly  to  the  sugars  in 
acid  solutions,  and  the  aldehydes  in  alkaline  solu- 
tions both  towards  methylene  blue  and  perman- 
ganate.— <•'.  l'\   M . 

Effect    nt   oil    in    exhaust    steam    on    •!}■■ 
I      tssen,    See  I. 

Decolorising  carbon.    Coates.    See  lln. 

Starch  in  paper.     Kamm  ami  rendick      Set  V. 

\xjdrates  of  vegetables.     Falk.    See  XIX* 

Patent. 

Residues   containing    carbonhydrates.      Eng.    Pat. 
122,405.    See  XVIII. 
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Moisture    in    malt;  Determination  of .     T.    -I. 

JYard.      J.    Inst,   lircw.,  1919,   25,  335-   852. 

In  tin;  Institute  of  Brewing  method  tor  detei 
mining  moisture  in  malt  (this  J.,  1906,  236) 
the  conditions  are  not  defined  with  sufficient 
Completeness  to  ensure  concordant  results.  The 
method  recently  adopted  for  moisture  determina- 
tions in  barley  (this  J.,  1918,  523  a)  is  much  more 
satisfactory  in  this  respect,  and  may  be  applied  to 
malt  in  the  following  modified  form: — 15 — 20 
grms.  of  the  well-mixed  sample  is  finely  ground 
in  a  coffee-mill;  the  first  third  of  the  ei  ist  is 
rejected,  and  from  the  remainder  5  grms.  IS  imme- 
diately weighed  out  into  a  counterpoised  flat- 
bottomed  dish  provided  with  a  well-fitting  lid,  and 
placed  on  tho  floor  of  a  boiling-water  oven,  with 
the  lid  beside  it  or  on  the  shelf.  After  drying  For 
3 — 3J  hours,  the  dish  is  stoppered,  transferred  to 
iccator,  ami  weighed  when  quite  cold.  The 
author  describes  an  exhaustive  investigation  of  the 
influence  of    various    factors  on    the    results,   the 

experiments  being  made  with  the  usual  type  ol 
cubical  water-jacketed  oven  having  a  shutter 
ventilator  in  the  lower  part  of  the  door  and  an 
open  ventilator  at  the  top.  The  chief  conclusions 
are  as  follows: — Accurate  results  may  he  obtained 
with  ovens  of  any  capacity  between  31  and  33  litres. 
The  amount  of  water  in  the  jacket  is  immaterial, 
provided  its  level  remains  higher  than  the  in 
floor  of  the  oven,  and  it  is  kept  boiling  briskly 
throughout   the  drying  process,     unsuspected  leaks 

through  which  water  or  si  escape  from  the 

jacket    into    the    .noil    may    cause    consistent! 
res  ills         3uch    leaks    are    J I     by    allow  ii 

oven  to  stand  overnight  with  the  jacket  full  of 
water,  ami  afterwards  examining  the  interior  for 
drops  of  wat.-r.    Both  ventilators  must  remain 

during  del  I  he   total  area  ol 

in    the   lower  ventilator,   in   sq.  cm.,  may  vary 
from  1/860  to  1/19000  of  the  capacity  .a  the 
in  o.c  .   w  I:  the  result        I 

ion  to   the  preseni  e  of  a   shelf  in  I  he  ovi  a, 
provided   it   is  perforated  with  at  least  four 
of  diam    about    1  cm.;  but  as  the  temperature  on 
elf  is  always  col  below  100    C 

90°   when    the    lower    ventilator   is  open    and 
when    it    is  cloned),  the  dishes  containing  malt    iiiu-l 
always    1m-    placed    on    the    floor,    ami    not    within    a 
radius   of  5  cm.    from   the  ventilator.     The  I 
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used  may   be  of  glass,  porcelain,   aluminium,  tin- 
plate,    etc.,     but    should    be    flat-bottomed,     with 
vertical  sides,  and  with  well-fitting  lids,  so  that  a 
closed    dish    containing    dried    malt    may    be    left 
exposed  to  the  open  air  of  a  laboratory  fo'r  an  hour 
without   gaining    more    than  1   mgrm.   in  weight. 
Ordinary   shallow   tins  with    well-fitting  lids  have 
proved    very  satisfactory.     The   average  depth  of 
malt  in  the  dishes  should  not  exceed  5  mm.     The 
same  results  are  obtained  whether  the  malt  is  finely 
or  coarsely  ground.     A  delay  of  5  mins.,  however, 
between   grinding   and  weighing  out  may  cause  a 
perceptible  error  (_e.g.,  01%)  owing  to  absorption 
of  moisture.     No  error  is  caused  by  weighing  out 
incorrect  proportions  of  the  husk   and  endosperm 
fractions  of  the  grist,  for  these  do  not  differ  much 
in  moisture-content  and  affinity  for  moisture.     Any 
number  of  samples  may  be  dried  on  the  floor  of  the 
oven  at  the  same  time,  but  no  other  material  should 
be  present,  and  the  oven  door  should  not  be  opened, 
especially  after   the  first  hour.     The  same   results 
are  obtained  at  100°  C.  whether  drying  is  continued 
for  three  hours  or  longer — e.g.,   18  hours;  but  at 
105°  constant  weight  cannot  be  attained  within  a 
reasonable    time.      The    relative    humidity   of    the 
atmosphere,  unless  above  96%,  does  not  affect  the 
results ;  but  the  entry  of  moist  fumes  from  the  gas- 
burner  into  the  ventilator  must  be  prevented — e.g., 
by  means  of   a   guard-plate  extending  downwards 
from  the  bottom  of    the    front  of  the  oven.      By 
observing    the    precautions    indicated     above,   the 
experimental  error  in  determining  the  moisture  in 
malt  may  be  reduced  to  +  0-02%. — J.  H.  L. 

Malts;  Some   analyses  of  barleys  and  of  the  

■made  from  them.     A.  R.  Ling.     J.  Inst.  Brew., 
1919,  25,  288-296. 

Analyses  (see  table)  were  carried  out  on  various 
barleys  and  malts  prepared  therefrom  in  1912-13. 


a  fair  sample,  but  contained  an  abnormal  propor- 
tion of  damaged  and  extraneous  corns.  The  malts 
from  all  the  foreign  barleys  showed  uneven 
germination,  particularly  that  from  the  Polish 
barley,  which  was  probably  a  mixture  derived  from 
more  than  one  harvest.  For  the  determination  of 
starch  in  the  samples  Ewers'  method  (this  J.,  1908, 
238)  was  employed,  and  the  results  are  therefore 
probably  high,  owing  to  the  presence  of  pentosans 
and  other  substances  which  yield  sugars  on 
hydrolysis  with  acid. — J.  H.  L. 


Acidity     of     worts,      beers,      and     other     similar 

liquids;  New  methods  for  determining  the  . 

W.  Windisch  and  W.  Dietrich.  Woch.  Brau., 
1919,  36,  189—190,  201—203,  209—211. 
Some  preliminary  experiments  were  made  to 
explore  the  practicability  of  determining  the 
acidity  of  worts  by  Traube  and  Somogyi's  method 
(this  J.  1915,  511) — viz.,  by  measuring  the  surface 
tension  of  the  wort  relative  to  that  of  water  with 
a  viscostagonometer,  then  adding  a  capillarily 
inactive  salt  of  a  capillarily  active  fatty  acid, 
whereby  the  surface  tension  of  the  wort  is 
diminished  owing  to  the  liberation  of  free  fatty 
acid  equivalent  to  the  wort  acidity,  and  finally 
determining  the  volume  of  standard  alkali  required 
to  restore  the  original  surface  tension — i.e.,  to 
neutralise  the  liberated  acid.  In  studying  the 
change  of  surface  tension  accompanying  the  pro- 
gressive neutralisation  of  solutions  of  various  fatty 
acids,  it  was  found  that  with  nonylic,  decylic,  and 
undecylic  acids  the  value  of  the  surface  tension 
constitutes  as  sensitive  an  indicator  as  litmus  or 
neutral  red  in  the  region  of  their  colour  change. 
In  applying  the  method  to  worts,  the  acidity  of 
which  is  largely  due  to  primary  phosphates,  salts 
of  undecylic  acid  appear  far  preferable  to  valerates 


Califomian. 

Damascus. 

Oxford. 

Norfolk. 

Polish. 

Barley. 

Malt.» 

Barley. 

Malt.t 

Barley. 

Malt. 

Barley. 

Pale 
Malt. 

Amber. 
Malt. 

Barley. 

Malt. 

Malt. 

Extract,   lb.   per  336  lb. 
Diastatic  power  (Lintncr) 
Tint.  N.  Lovibond  (10% 
solution  in  1"  cell)    . . 
Moisture,  per  cent. 
1,000  corn  wt.,  grms.     .. 

9 

9-68 
45-65 

92-5 
20 

60 

1-10 

35-85 

16 

10-94 
46-55 

86-5 
30 

3-5 

208 
39-95 

23 

12-63 
43-47 

95-2 
16 

9-5 

0-55 
34-56 

19 

10-88 
31-67 

97-9 
27 

3-5 

1-30 

31-93 

96-7 
14 

13-5 

0-48 
31-76 

12-60 
4304 

93-9 
23 

4-5 

2-3 

35-99 

95-8 
28 

4-5 
3-2 

35-94 

Starch      

Albuminoids,  insol. 

bo]. 
Ash,  insol. 
..     sol.  .  . 

Fat  

Sugar,  invert 

cane 
Gums,  etc. 

Fibre        

1,000  corn  weight  (dry). 


Results   calculated 

>/t   the    dry    samplt 

s. 

5705 

50-65 

5404 

50-28 

61-05 

55  16 

61-56 

5618 

55-66 

58-19 

5134 

6-96 

5-25 

7-21 

5-86 

7-74 

606 

7-63 

5-85 

5-58 

7-53 

6-61 

214 

3-47 

2-52 

3-47 

2-53 

401 

1-65 

3-59 

3-35 

2-93 

4-37 

1-86 

1-80 

2-07 

1-86 

1-84 

1-99 

1-93 

1-65 

1-62 

1-79 

1-54 

0-90 

0-66 

100 

0-61 

098 

0-66 

0-72 

0-80 

0-71 

0-73 

0-80 

1-99 

1-94 

202 

1-93 

2-51 

1-99 

2-36 

1-78 

207 

2-47 

1-87 

0-67 

3-84 

0-56 

314 

0-96 

3-40 

1-27 

4-63 

4-30 

1-43 

604 

2-31 

7-18 

1-90 

5-53 

109 

6-40 

101 

5-36 

5-68 

1-27 

512 

1-52 

2-59 

1-72 

2-83 

1-48 

3-23 

0-95 

3-35 

3-36 

1-84 

406 

7-86 

8-41 

602 

6-78 

4-99 

5-71 

6-63 

5-69 

5-45 

5-86 

5-41 

41-23 

35-46 

41-46 

3911 

37-98 

34-37 

35-46 

31-51 

31-61 

37-62 

3517 

Malt  resulis  calculated  on  that  weight  of  the  corresponding  dry  barleys  required  to  yield  100  parts  of  dry  malt. 


49-98 
5-81 
4-67 
1-49 
0-84 
207 
6-34 
6-72 
3-42 
5-65 

34-79 


Starch 

6705 

43-56 

54-64 

47-42 

61-05 

49-91 

61-56 

49-90 

49-61 

5819 

47-98 

46-21 

Albuminoids,  insol. 

6-96 

4-52 

7-21 

5-53 

7-74 

5-48 

7-63 

519 

4-97 

7-53 

6-18 

5-37 

„             sol. 

214 

2-98 

2-52 

3-27 

2-53 

3-63 

1-65 

319 

2-98 

2-93 

408 

4-32 

Ash.  insol. 

1-86 

1-55 

207 

1-75 

1-84 

1-80 

1-93 

1-47 

1-44 

1-79 

1-44 

1-38 

0-90 

0-57 

100 

0-58 

0-98 

0-60 

0-72 

0-71 

0-63 

0-73 

0-75 

0-78 

Fat           

1-99 

1-67 

202 

1-82 

2-51 

1-80 

2-36 

1-58 

1-85 

2-47 

1-75 

1-91 

Sugar,  invert 

0-67 

3-30 

0-56 

2-96 

0-96 

3-08 

1-27 

4-11 

3-83 

1-43 

5-65 

5-86 

„      cane 

2-31 

617 

1-90 

5-22 

109 

5-79 

101 

4-76 

5-06 

1-27 

4-79 

6-21 

Gums,  etc. 

1-52 

2-23 

1-72 

2-67 

1-48 

2-92 

0-95 

2-97 

300 

1-84 

3-80 

3- 16 

Fibre       

7-86 

7-23 

602 

6-39 

4-99 

617 

5-63 

505 

4-86 

5-86 

506 

5-22 

•  Contained  5%  of  damaged  and  idle  corns  and  3%  of  extraneous  corns,    t  Contained  4%  of  damaged  and  idle  corns. 


AVith  the  exception  of  the  Californian  and 
Damascus  barleys,  all  the  barleys  were  of  first 
grade,  and  required  no  special  treatment  in  the 
malt-house.  The  English  barleys  were  of  the  1912 
harvest,  and  gave  excellent  malts,  showing  very 
uniform  germination.     The  Californian  barley  was 


(loc.  cit.),  as  the  latter  are  scarcely  affected  by 
primary  phosphate  acidity.  The  method  would 
have  the  advantage  of  being  independent  of  the 
colour  of  a  wort,  but  its  accuracy  becomes  less 
the  higher  the  surface  tension  of  the  wort. 

—J.  H.  L- 
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.at ration  of  hydrogen  ions  in  .     F. 

/        j.  Brauw.,   1919,   12,  I-J7-130, 
lis  .1..  L91 1.  213.) 

iptimal   hydrion   concentration   for   the   fer- 
iction  of  brewers'  yeast  is  ;>n     I  '76     l'4fl, 
for  other  yeasts  investigated  bj   the  author 
itimal  reactions  were  Found  u>  be  much  more 
alkaline.       In     unfermented     brewery     worts    the 
hydrion   concentration   is   about  Pr=6'5 — 5'o,   but 
irmation  of  acids  during  fermenta- 
tion the  average  value  for  dark  bears  made  with 
fairly  rich  in  carbonates  is  pa  =4'5  and  thai 
for  pale  beers  made  with  gypseous  waters  is  ;>a=4'2. 
Under  normnl  circumstances,   thorofore,   the  yeast 
the  hydrion  concentration  of  wort  to  approxi- 
.    the  value  most  favourable  to  its  own  fer- 
mentative activity.    Any  circumstance  which  bends 
to  prevent  or  delay  the  attainment  of  this  optimal 
hydrion  concentration  in  the  fermenting  wort,  e.g., 
of  abnormally  alkaline  waters,  low  fermenta- 
tion temperatures,  or  too  little  yeast,  must  accord- 
favour  the  activities  of  foreign  yeasts,  since 
thrive    host    in    presence   of    relatively   low 
hydrion  concentrations. — J.  H.  L. 

Production  of  bouquet  in  primary 
dory  — —   .     P.  Lindner.     Woch  Brau., 
1919,  M,  223    224. 

In    WUMB    naturally    lacking    in    bouquet    it    appears 

remedy  this  defect  by  the  use  of  suitable 
kinds  of  pressed  yeast  in  the  secondary  fermenta- 
tion.   Certain  distillery  yeasts,  beer  yeasts,  and  my- 

coderma  yeasts,  which  produce  fragrant  odours 
during  fermentation  might  be  used.  The  produc- 
tion of  bouqut  t  depends  more  on  the  yeast  employed 
than  on  the  nutritive  Bubatanoes  present,  but  it  is 
intensified  under  certain  conditions,  e.g.,  when 
nutriment  is  lacking  and  growth  is 
stimulated  by  high  temperatures  or  other  means. 
I.ack  of  assimilable  nitrogen  leads  to  the  degrada- 
tion of  yeasl  proteins,  and  the  amino-acids  formed 
are  in  part  converted  into  higher  alcohols  which  con- 
tribute to  the  production  of  bouquet.  This  accounts 
for  the  fragrant  aroma  frequently  observed  when 
brewing  yeasl  is  regenerated  by  growth  in  sugar 
solution,  accompanied  by  aeration,  the  DJtrOgi  n- 
content  of  the  yeast  undergoing  a  considerable 
ion.  The  removal  of  assimilable  nitrogen  by 
the  yeast  in  the  primary  fermentation  of  wines,  no 
doubt  contributes  to  the  production  of  bouquet 
during  the  secondary  fermentation. — .T.  H.  L. 

•.«   if   occurs  in  nature.     A.  Jorgensen.     J. 
Inst.  Brew.,  1919,  25,  363—356. 
Ykast  as  it  occurs  in   nature  possesses  the  floccu- 
lating   character,     the     cells     tending     to     remain 
attached    to  one  another   in   chains   or   aggregates, 
mtrary  behaviour  of  certain  yeasts  employed 
m  industry,  the  cells  of  which  tend  to  separate  and 
remain  suspended   in   the  surrounding  liquid,  thus 
■  s  difficulties   in   clarification,    is   a    character 
acquired    as    the    result   of   continued    cultivation 
under  artificial  conditions.     This  acquired  character 
can  be  entirely  eliminated,   whether   in   brewers', 
di-tiller,'.  or  ivine yeasts,  by  "  methodically 

cultivating  toe.  growth  under  the  same  conditions 
M  which  it  met  during  the  greater  part  of  the 

bile  li\  mg  in  the  b(  nal  ore."    Further 

d.ir-  will  Ih-  published   after   the  completion 
cperimi  nts.— J.  II.  L. 

motion  of  fat  in on  solid  media.    P. 

Lindner   and   T.    linger.     Z.   techn.   Biol.,    L919, 
W  Brau.,  1919,  36,  188. 

-    of    various    brewery    and    distillery 

•I    over    g!a-s    plates,    were  exposed    to 
i   alcohol.      An   abnormally  copious 
production  of  fnt  globules  ensued  in  the 
and   i;  that    the  formation  of  similar 


globules,  often  observed  in  the  superficial  cells  of 
yeast  cultures  on  Bolid  media,  are  due  to  the  influ- 
ence of  alcohol  vapour  produced  by  the  underlying 
cells.     The  fat   is  probably  not  a  reserve  material, 

for    it    is    found    In    cells   of   very   old   cultures,      Pal 

globules  are  found  in  largest  numbers  in  cultures 
of  bottom  fermentation  beer  yeasts,  whilst  in  cul- 
tures of  top  fermentation  yeasts  and  wine  yeasts 
her  to  assume  a  granular 
appearance.    The  original  paper  contains  .i  tabular 

i d  of  the  microscopical  appearance  of  cultures 

of  numerous  yeasts  in  the  V.1/.IS.  collection  in 
B    lin.    J.  II.  L. 

;  Autolysis  of        -in  its  dependence  on  hydro- 
and  hydroxyl  ions.    K.  G,  Dernby,    Me. I.  K 

YcU'iisk.  Nohdinst.,  191s.  :t,  No.  -'.!.  1— 26. 

Tin:  Bimple  yeast  cell  contains  enzymes  which  are 
capable  of  degrading  albuminous  substances  and 
are  analogous  m  type  with  those  present  in  animal 
organs.  The  enzymes  identified  aro  yeast  pepsin, 
which  degrades  albuminous  substances  to  peptones 

and   has   a    maximum    activity   at   the   hydrogen    ion 

concentration   ;in=4 — 4'ir, ;   yeasl    tryptase,    which 

does  not.  attack  yeast  albumin,  in  it  ai  t  arks  gelatin. 

casein.  Wide-peptone,  and  similar  Bubatanoes,  and 
lias  a  maximum  activity  at  ;>u=7'0;  yeast  ereptase, 
which  degrades  polypeptides  to  amino-acids  and  ha  - 
a  maximum  activity  at  pn  =  7'8.  The  autolj 
yeast  is  brought  about  by  these  enzymes  and  con- 
sists in  a  successive  degradation  of  albumin;  it  can 
only  proceed  when  the  different  enzymes  can 
operate  simultaneously.  The  best  hydrogen  ion  con- 
centration for  the  process  is  pa=6T. — J.  F.  S. 

Lactic  iii-iiI  bacteria;  Acidity  illations  of .    0. 

Bv&nberg.     Med.  Iv.  Yetonsk.  Nobelinst.,  1919,  5, 
No.  2,  1—10. 

Streptococcus  lactis  will  raise  the  hydrogen  ion  con- 
centration of  milk  and  whey  to  Ph=4'0  at  16°  C. 
Bacterium  casei  in  milk  ami  wort  raises  the  hydro- 
gen ion  concentration  to  pH  =305.  In  the  presence 
of  sodium  lactate  the  acidity  which  Strepto- 
C0CCUS  lactis  can  develop  in  milk  is  reduced 
proportionally  to  the  lactate  concentration.  Tho 
acid  tolerance  of  Streptococcus  lactis  towards  sul- 
phuric, hydrochloric,  and  phosphoric  acids  is  the 
same,  namely  j)h=3'4  at  18°  C,  and  for  Bacterium 
casei  at  35°  C.  the  value  is  pn=3'0  for  hydrochloric 
and  phosphoric  acids.  The  alkali  tolerance  for 
Streptococcus  lactis  at  18°  C.  is  pH=8'0.— J.  F.  S. 

Enzyme  ail  nut .      Urease  and  the  radiation  theory  of 

.    IV.    H.  P.  Barendrecht.    Proc.  K.  Ak'ad. 

Wetensch.,  1919,  22,  126—138. 

The  enzyme  urease  acts  by  radiation,  which  is  only- 
absorbed    by   its    substrate,    urea,    and    by    hydrogen 

ions.  This  action  is  represented  by  the  formula 
ne/0'434  log.  l/(l-y)+ay=mt  in  which  a  is  the 
initial  com-en  t  ration  oi  the  una.  ;/  the  fraction  pre- 
sent at  time  r,  ;i  the  absorption  coefficient  of  the 
hydrogen  ions,  m  a  constant,  and  c  the  concentra- 
tion of  the  hydrogen  ions.  '1  Ins  explains  the  kinetics 
of  urease  action  in  both  acid  and  alkaline  solutions. 
In  acid  solutions  a  logarithmic  curve  is  obtained 
and  in  alkaline  solutions  a  straight  line  graph. 
When  the  urease  is  decaying  the  reaction  may  1b< 
ersed  and  urea  Byntheaised  from  ammonium 
carbonate.    (See  also  J.  (.'hem.  Soc.,  1920,  i.,  196.) 

—J.  F.  S. 

llcohol  i  Bury.     See  IIa. 

Catalytic    decomposition    of    hydrogen    peroxide. 
I'll  ragmen.    See  YII. 

Yeast  rilaimnc.  Oslxirne  and  Wakeman.  SeeXW  a. 

Yeast  nucleic  arid.     Levene.     Ser  XX. 
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Patents. 

Residues    containing     carbohydrates;     Method     of 

treatment  of .     J.  Effront,  Brussels,  and  A. 

Boidin,  Paris.    Eng.  Pat.  122,405,  2.1.19.    (Appl. 
131/19.)    Int.  Conv.,  17.1.18. 

Amylaceous  residues  from  the  starch,  brewing,  or 
oil  industries  are  utilised  for  the  preparation  of 
products  which  can  be  employed  in  brewing  and  in 
the  manufacture  of  sweets  and  syrups.  The 
residues  are  subjected,  in  slightly  alkaline  mashes, 
to  the  action  of  bacterial  diastatic  enzymes  of  the 
kind  described  in  Eng.  Pat.  16,198/14  (see  Fr.  Pat. 
471,546;  this  J.,  1915,  444),  which  are  more  power- 
ful than  vegetable  diastase  and  act  best  in  alkaline 
media.  According  to  the  character  of  the  starch 
conversion  desired,  the  mash  may  be  held  at  tem- 
peratures ranging  from  70°  to  85°  C.  for  \ — 1  hour, 
after  which  saccharification  is  arrested,  the  mash 
filtered,  and  the  filtrate  concentrated  to  a  syrup. 
From  the  residues  from  starch  factories  syrups  may 
be  prepared  which  crystallise  to  a  mass  containing 
70%  of  dextrins  (not  coloured  by  iodine)  and  30% 
of  sugars,  and  which  have  the  flavour  of  honev. 

—J.  H.  L. 

Fermented    liquor    from    [ramoori]    nuts.      B.    H. 

McKee,     Bidgefield     Park,     N.J.       U.S.     Pat. 

1,322,194,  18.11.19.    Appl.,  20.6.17. 
A  fermented  extract  of  ramoon  nuts. — J.  H.  L. 

Alcohol  from  xcood;  Process  of  making  ethyl  . 

H.  K.  Moore,  Berlin,  N.H.,  Assignor  to  Brown 
Co.,  Portland,  Me.     U.S.  Pat.  1,323,540,  2.12.19. 
Appl.,  23.4.14. 
Wood  is  heated  with  a  hydrolysing  solution  contain- 
ing phosphoric  acid  or  an  acid  phosphate,  and  the   | 
resulting    liquor     is    fermented    without    previous    j 
neutralisation. — J,  JI.  L, 

Glycerin.      Ger.     Pats.    303,805    and    305,174—5. 
See  XII. 


XIXa.    FOODS. 

Milk;  Carbonic  acid  and  carbonates  in  cow's  . 

L.  L.  Van  Slyke  and  J.  C.  Baker.   J.  Biol.  Chem., 
1919,  40,  335—344. 

The  carbon  dioxide  of  milk  may  be  estimated  by  the 
process  originally  proposed  for  the  estimation  of 
carbon  dioxide  in  blood  plasma  (Van  Slyke,  this 
J.,  1917,  944).  Milk  is  drawn  from  the  cow's  udder 
into  a  100  c.c.  cylinder  so  as  to  fill  the  cylinder  from 
the  bottom  upward,  thus  avoiding  mixing  with  air 
or  loss  of  carbon  dioxide.  2  c.c.  of  this  milk  is 
transferred  with  precautions  against  loss  of  C02 
into  the  Van  Slyke  (X\  apparatus  and  treated  with 
a  20%  solution  of  lactic  acid.  This  is  found  a  more 
satisfactory  method  of  liberating  the  carbon 
dioxide  than  by  employing  sulphuric  acid,  which 
clots  the  milk  into  large  lumps.  The  carbon 
dioxide  content  of  milk  varies  over  a  wide  range;  a 
normal  value  is  regarded  as  about  10%  by  volume. 
The  degree  of  acidity  tends  to  decrease  with  an  in- 
crease of  carbon  dioxide.  The  carbon  dioxide  may 
be  completely  removed  by  exhaustion  from  a  thin 
film  of  milk  which  is  kept  in  motion.  After  pas- 
teurisation the  carbon  dioxide  content  of  the  milk 
falls,  but  the  hydrogen  ion  concentration  remains 
the  same.  The  suggestion  is  advanced  that  the 
carbon  dioxide  content  of  milk  might  afford  a 
means  of  distinguishing  heated  from  normal  milk. 
Probably  the  carbon  dioxide  of  milk  is  present  as  a 
mixture  of  1  part  of  carbonic  acid  to  2  of  sodium 
bicarbonate. — J.  C.  D. 

Milk:  Conditions  causing  variation  in  reaction  of 

freshly  drawn  .     L.  L.  Van  Slyke  and  J.  C. 

Baker.     J.  Biol.  Chem.,  1919,  40,  345—355. 

In  over  300  samples  of  fresh  milk  the  value  of  pu 


varied  from  650  to  7'20,  being  under  676  in  80% 
of  the  samples.  In  the  case  of  20  cows  it  was  found 
that  the  reaction  of  the  milk. from  different  quarters 
of  the  udder  varied  greatly,  but  in  most  cases  the 
variations  were  not  large.  In  general  a  decrease 
of  acidity  is  associated  with  a  marked  tendency 
towards  a  decrease  in  specific  gravity,  and  in  per- 
centage of  fat,  total  solids,  solids  not  fat,  casein- 
ogen,  and  lactose,  but  an  increase  in  proteins  other 
than  caseinogen  and  in  ash  and  chlorine.  These- 
changes  are  such  as  would  be  expected  if  blood 
serum  or  lymph  were  added  to  normal  fresh  milk- 
Abnormal  conditions  of  the  udder  might  cause  such 
additions.  Examination  of  milks  of  low  acidity, 
Pa  above  6'80,  indicates  that  the  reaction  is  accom- 
panied by  the  presence  of  large  numbers  of  leuco- 
cytes, though  the  reaction  in  such  cases  may  he 
neutralised  by  the  presence  of  large  numbers  of 
acid-producing  streptococci. — J.  C.  D. 

Mill;;  Detection  of  abnormal  based  on  hydro- 
gen ion  concentration.  J.  C.  Baker  and  L.  L. 
Van  Slyke.    J.  Biol.  Chem.,  1919,  40,  357—371. 

One  drop  of  a  saturated  solution  of  dibromo-o- 
cresol-sulphon-phthalein  (bromo-cresol  purple)  in 
water  is  added  to  3  c.c.  of  milk  and  the  colour  ob- 
served. Normal  fresh  milk  gives  a  greyish-blue 
colour.  The  production  of  a  darker  or  lighter 
colour  serves  to  awaken  suspicion  in  regard  to  the 
normal  character  of  the  milk.  The  colour  is  made 
lighter  by  acids  and  formaldehyde,  and  by  heating 
above  the  usual  point  of  pasteurisation.  The  colour 
is  of  deeper  blue  in  the  case  of  milk  from  diseased 
udders,  watered  milk,  skimmed  milk,  and  milk  con- 
taining alkaline  salts.  The  method  has  been  ap- 
plied to  570  samples  of  market  milk  and  has  given 
trustworthy  results.  Colour  standards  can  be  pre- 
pared.—J.' C.  D. 

Milk:    Determination   of  keeping   quality   of  ■ •. 

J.   C.   Baker   and   L.   L.   Van' Slyke.       J.   Biol. 

Chem.,  1919,  40,  373—382. 
Bromo-cresol  purple  (see  preceding  abstract)  can 
be  used  to  measure  approximately  and  relatively 
the  keeping  quality  of  milk.  The  test  is  applied  as 
given  in  the  preceding  paper,  with  the  modification 
that  the  pipettes  and  tubes  employed  must  be  steri- 
lised before  use,  and  that  the  samples  under  test 
must  be  incubated  for  a  given  time  at  18° — 20°  C. 
The  milk  is  examined  for  change  of  colour  at  24- 
hour  intervals.  The  main  factor  shown  by  this  test 
as  related  to  keeping  quality  is  production  of  acid, 
but  additional  factors  to  be  observed  are  coagula- 
tion of  caseinogen,  digestion  of  caseinogen,  produc- 
tion of  alkali  and  gas,  and  development  of  abnormal 
odour  or  taste.  In  the  development  of  acidity  four 
stages  of  progress  are  distinguishable  through 
change  of  colour.  In  comparing  this  test  with  the 
bacterial  count,  it  is  found  that  in  general  large 
numbers  of  bacteria  and  increase  of  acidity  are  in 
fair  correlation. — J.  C.  D. 

Milk;  Beat  coagulation  of  .     H.   H.  Sommer 

and  E.  B.  Hart.  J.  Biol.  Chem.,  1919,  40,  137 
—151. 
The  coagulation  of  milk  by  heat  occurs  at  from 
130°  to  150°  C,  with  different  samples  of  milk.  In 
the  manufacture  of  condensed  milk  this  coagulation 
may  occur  during  the  sterilisation  of  the  finished 
product  sealed  in  tins.  Manufacturers  have  at- 
tempted to  solve  the  problem  by  controlling  the 
acidity  of  the  milk,  and  have  set  an  arbitrary  stan- 
dard, such  as  0'1S  acid  (calculated  as  lactic  acid), 
above  which  they  reject  all  milk.  Frequently,  how- 
ever, milk,  immediately  after  it  is  drawn  from  the 
eow,  has  a  higher  acidity  (as  determined  by  titra- 
tion) than  this  value.  This  was  the  case  in  approxi- 
mately half  of  the  samples  of  freshly  drawn  milk 
examined.  Study  of  the  factors  which  govern  the 
heat  coagulation  of  milk  showed  that  in  fresh  milk 
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is   bo  direct    relation    between    the    acidity 
found    by     titration    and    coagulation.      A<  iditj 
i red  by  titration  is,  however,  no  measure  ol 
ction,  uln.li  can  only  be  estimated  bj  a 
determination  of  the  hydrogen  ion  concentration. 
Further  experiments  showed  tliat   the  reaction  "i 
.:.  termined   bj    i  at  of  the 

•.■I!  i. hi  concentration,  is  not  the  determining 
hi  the  beat  coagulation.     The  reaction  may, 
■  Mr,  for  it  the  n  action  is  cha 
ha  addition  of  small  amonnts  of  acids  the  coagula- 
tion  point   is  lowered      The  concentration   of  the 
milk  may  also  be  a  fai  tor,  but  neither  this  nor  the 
.•II  imi  concentration  is  the  chief  cause  of  the 
la t ion.     The  main  factor  was  found  to  be  the 
a  of  the  sills  of  milk.    Electrolytes  have 
market!  •  tr.  >  I  on  the  stability  of  the  colloids 
nt  the  milk.     Caseinogen  requires  s  definite  opti- 
mum calcium  content   for  n-  maximum  stability. 
The    calcium    content    of    Caseinogen    is    largely 
governed  by  the  amounts  of  magnesium,  citrates, 
and  phosphates  present      In  most  cases  coagulation 
i  in   lv   prevented   by   the  addition  of  citrates  or 
phosphates,   and    it    appears   that    the  coagulation 

be  due  either  to  an  excess  or  a  del ocj   ol 

.allium  anil  magnesium. — J.  C.  D. 


Casein ;  Solubility  of in   dilute   solutions  of 

n\  chloride  and  iti  dependence  on  the  hydro- 
centrotfi'on.       S.    Kvd.    Arkiv    Kern 
Kin.  Geol.,  1:>I7  18,  7.  Mo.  1.  1—15. 
'I'iii-  solubility   of   casein   at    IS0 — 20°  C.   im  • 
from  6"4   mgrms.   per  c.c.    in  0*036537   Nad  to  a 
maximum  of  8'46  mgrms.  per  c.c.  in  O'll'iO.Y  NaCl, 
and    then    falls   to    1"32   mgrms.    per   c.c.    in   0'2725A' 

NaCl.  The  hydrogen  ion  concentration  of  all 
saturated  solutions  is  the  Bame  and  has  the  value 
6*18  •  lit "'.     The  appearance  of  an   opalescence   in 

solutions  .  I  when  the  hydrogen   ion 

tration  has  the  above  value  and  this  point 
ry  mar  the  iso-electric  point. — J.  F.  S. 

Ttast;  Extraction  and  concentration  of  vitamine 

of .    T.  B.  Osborne  and  A.  .1.  Wakeman.    J. 

Chem.,  1919,  io,  383—394. 

Tii k  authors  have  prepared  a  highly  active  growth- 
promoting  fraction  from  a  dilute  acetic  acid  extract 
fractional  precipitation  with   alcohol. 
■  finite  Bubstances  were  isolated. — J.  C.  D. 

Vitamine*;   Identity  of   water-soluble   grovoth-pro- 

euritic  .     H.  H.  Mit  hi  II 

J.  Biol,  them.,  1919,  Hi,  399-  113. 

tuthor  does  not  consider  that  there  is  suffi- 
tnental  evidem  e  available  to  ju-tify  the 

ption  that  the  two  accessory  factors  arc  iden- 
J.  C.  D. 

Vitamine;  Fat-soluble  in   roots  and  observa- 

■   on    water-soluble  vitamine   in    roots.       H. 
I      G.   Gross,   and    M.    T.    Sell.      J. 
B    I.  Chem.,  1919,  40,  501—529. 

Tut:  yellow  sweet  potato  and  the  carrot  contain 
appreciable   amounts   of    the   fat-solubl 

much  richer  sources  of  this  dietary 
constituent  than  rutabagas,  dasheen,  bee!  .  pars- 
nips, potatoes,  and  mangels.  Tl  '  ,  rutabaga, 
and  dasheen  are  richi  "  r-soluble 

than   sweet  potat 1,   and 

I     i      |) 

|  grapi    si  •  d;   Possibility  of 

of  .      I .  H.  Bhradi  r      J 

In. I.  Bug   Chem.,  1919,  II,  1134—1135. 

I  king   tomato  catsup,   pulp,   sou].,   etc.,    the 

ami  seeds  are  separated  from  the  juice 

and  pulp;  the  waste  (skins  etc.)  amounts  to  about 

the  fruit  and  contains  l'i      of  seeds.    Grape 

.     the  grapes   and   contains 


about  -".     ol  seeds      These  two  waste  produi  I 
obtained   in   factories  in   manj    different   distrii 
but  not   in  sufficient  quantity  in  any  one  to  make 
utilisation  profitable.     Ii\  working  out  the  ... 
transport  etc.,  the  author  comes  to  the  conclusion 
that  a  fair  profit  could  b.    made  bj    bringing  the 
-.■.■•Is  a'. me  in  mi intra!  point  and  there  press- 
ing them  to  obtain  oil  and  press-cake,  but  that  it 

would    n.  ,1    !«■    profitable   to    Uaii[ ihe    whole   ..I 

the  wastes.     W.  p,  s. 

Whale  (blubber)  oil;  Use  of  hydrogenated 
food.       II.  Thorns  and   F.    Miiller.       Z.I. 
Nahr.  Qenussm.,  1919,  38,  194     198. 
Feeding  experiments  on  men  showed   that   hydro- 
genated whal I.  m.  pt.  36°    37'  C,  is  an  effii 

substitute  for  butter.     \V.  P.  S. 

Food  dehydration;  Low  temperature  vacuum  . 

K    <;.  I'alk.  E.  M.  Frankel,  and  I!.  II.  McKee. 

.1.  Ind.  Eng.  Chem.,  1919,  II,  1038     1040 
I  in'  dehydration  ol   meat  at  50° — 70°  C.  under  a 
pressure  ol  -  in.  ol  mercurj  results  in  the  redui  tion 

ol    the   water  content    h\    65        in    1mm   3   to  8   hrs., 

according  to  the  size  of  the  pieces.  Subsequent  ex- 
posure to  the  atmosphere  for  :i  days  further  reduces 

the  water-content,  and  the  meat  then  contains 
about  It'  of  water.  Fish,  vegetables,  and  fruits 
may  be  dried  in  a  similar  way,  and  all   the  products 

are  of  a  satisfactory  character. — W.  I'.  S. 

Vegetables  ■  ( 'at  boh  ydrates  of  fnsh  and  deh  ydrati  d 
— .      K.  G.  Falk.     J.  Ind.  Eng.   (hem.,    1919, 
II,  1133. 

DETERMINATIONS  of  reducing  sugars,  dextrin-,   and 

starch   (soluble   and    insoluble)    in    fresh   and   de- 
hydrated (air  or   vacuum)  carrots,  potatoes,   cab- 
bages, and  turnips  showed  that  the  drying  proci 
did  not  cause  any  change  in  the  carbohydrate  dis- 
tribution.— W.  P.  S. 

Foodstuffs  and  fodders;  Quantitative  micro-analysis 

of .    W.  llertcr.    Z.    Inters.  Nahr.  GenUSSm., 

1919,  38,  65—89. 
A  DESCRIPTION  of  methods  of  prcparat  ton  and  micro- 
scopical examination  of  various  f I  products  and 

feeding  stuffs,  including  methods  of  calculating  the 
proportions  of  various  components  from  the  dia- 
meters of  their  particles  observed  under  the  micro- 
scope. 

Lactic  acid  bacteria.     Svanberg.    See  XVIII. 

Pepsin.     Northrop.    See  XX. 

Saccharin  and  benzoic  acid.    Scho waiter.    So-  XX. 

Patents. 

Food;  Prepared  health  and  proa  is  of  making 

the  same.  Fruited  Cereal  Co.,  Assignees  of  J.  P. 
Pursell,  Quincy,  III.,  U.S.A.  Eng.  Pat.  121,284, 
3.12.18.     (Appl.  19,984/18.)     Int.  Con  v.,  4.12.17. 

A  cebeax  is  cooked  in  the  form  of  whole  grains,  e.g., 

by   direct    action   of  steam    under    pressure;    truit 

preferably  consisting  of  a  mixture  of  dales,  figs,  and 

raisins,  which  may  have  been  previously  dried  and 
ground-  is  then  added  to  the  e.rcal.  Cooking  is 
.  onl  nun  <l  '.a  ome  I  im  Fui  thei  .  and  the  product  is 
then  di  ii  d  and  toasted  and  n  necessary  granulated. 

—J.  II    I,. 

,  compound.     W.  P.  M.  Grelck,  Assignor  to 
15    II.  Greb  k.  Lincoln,  Nebr.   U.S.  Pat.  1,322,561, 
25.11.19.    Appl.,  1.12.15. 
Tiik  pi... I u.  t  consists  ol  the  dried  solids  of  sour  milk 
mixed  with  an  alkaline  carbonate. — J.  II.  L. 

Dehydrating  funis,  vegetables,  •  tc;  Process  of  end 

apparatus  for  .     C.   Shorman.  Chicago,  111. 

I  r.fi    Pat.  1,324,072,  9.12.19.    Appl.,  I  6.18. 

Tiu.  material  to  l>e  treated  is  contained  in  a  closed 


132  a 


Cl.  XIXb.— WATER  PURIFICATION;    SANITATION. 


[Feb.   16,    1920. 


chamber  from  which  the  air  is  exhausted,  the  air 
after  withdrawal  being  compressed,  freed  from 
moisture  in  a  condenser  (preferably  consisting  of 
a  coil  or  coils  of  pipe  in  a  tank  or  tanks  of  water), 
and  then  (reheated  if  necessary  in  another  coil)  used 
again  for  dehydration. — B.  M.  V. 


XIXb.- WATER  PURIFICATION; 
SANITATION. 

Boiler  feed  water;  Lime-barium  softener  for  treat- 
ment of .     C.  A.  Mehring.     Chem.  and  Met. 

Eng.,  1919,  21,  629—632. 
The  water  to  be  treated  is  admitted  through  a 
valve  controlled  by  the  amount  of  water  drawn  from 
the  softening  plant  to  a  tank  at  the  top  of  the 
apparatus,  whence  it  passes  through  a  siphon  tank 
to  the  bottom  of  a  lower,  outer  cone,  where  it  is 
intimately  mixed  with  slaked  lime  which  has  been 
mixed  to  a  thin  paste  with  a  portion  of  the  water 
under  treatment.  This  removes  temporary  hard- 
ness. As  the  water  rises  in  the  outer  cone  the  pre- 
cipitate settles  and  is  drawn  off  at  the  bottom.  The 
water  passes  through  a  pipe  leading  from  the  top 
of  the  lower,  outer  cone  to  the  bottom  of  an  inner, 
upper  cone  where  it  is  thoroughly  mixed  with 
barium  carbonate,  thus  removing  permanent  hard- 
ness. The  impurities  settle  as  the  water  rises  in 
the  cone  and  are  drawn  off,  whilst  the  water  passes 
through  a.  filter  comprising  a  perforated  plate,  a 
brass  screen,  6  inches  of  gravel,  and  16  inches  of 
sand,  and  is  collected  in  a  triangular  space  below 
the  filter  bottom,  whence  it  is  drawn  off  as  required. 
The  filter  is  provided  with  air  washing  and  water 
washing  devices.  The  operation  is  controlled  by 
the  analysis  of  drip  samples  taken  through  f" 
pipes  at  various  parts  of  the  plant.  Details  of 
analyses  and  results  and  cost  of  treatment  are 
given. — S.  S.  A. 

Carbon  monoxide;  Sapid  determination  of  in 

air.     A.  B.  Lamb  and  A.  T.  Larson.     J.  Amer. 
Chem.  Soc,  1919,  41,  1908—1920. 

Two  methods  for  the  rapid  estimation  of  small 
quantities  of  carbon  monoxide  in  air  are  described. 
In  the  first,  the  gas  is  passed  over  a  platinum  wire 
heated  to  redness  and  the  carbon  monoxide  par- 
tially burned  in  contact  with  it.  The  gas  then 
passes  over  heated  copper  oxide  where  the  carbon 
monoxide  is  completely  burnt,  next  through  a  spiral 
tube  contained  in  a  thermostat  to  bring  it  to  its 
original  temperature,  and  finally  over  a  second 
exactly  similar  platinum  wire  heated  by  the  same 
current  as  the  first.  The  two  platinum  wires  are 
made  arms  of  a  Wheatstone  bridge,  and  since  the 
first  wire  will  necessarily  be  hotter  than  the  second 
they  will  have  different  resistances.  The  change  in 
the  resistance  of  the  first  wire  gives  a  measure  of 
the  carbon  monoxide  concentration.  In  the  second 
method  the  mixture  is  passed  through  a  platinised 
platinum  catalyst  when  the  carbon  monoxide  is 
completely  burnt.  The  temperature  change  is 
measured  by  a  thermo-element  and  indicates  the 
concentration  of  the  carbon  monoxide.  Both 
methods  are  rapid  and  the  latter  is  particularly 
accurate,  easy  to  instal  and  operate.  The  catalyst, 
with  reasonable  precautions,  remains  active  for 
many  weeks. — J.  F.  S. 

Mustard   gas;   Effect   of   moisture    content   on   the 

permeability  of  fabrics  to  .     6.  H.   Clowes, 

G.  St.  J.  Perrott,  B.  Gordon,  and  E.  L.  Greens- 
felder.    J.  Ind.  Eng.  Chem.,  1919,  11.  1016—1019. 

The  addition  of  4 — 5%  of  water  to  heavy  duck  and 
a  gelatin-impregnated  fabric  facilitated  the  passage 
of  mustard  gas  through  the  fabrics;  with  large 
amounts  of  water  the  passage  of  the  gas  was  par- 
tially inhibited.     A  corresponding  but  smaller  in- 


crease in  permeability  occurred  when  oiled  cloth 
was  treated  with  water  in  quantity  up  to  4%.  It 
appears  that  at  the  point  of  maximum  penetration 
a  film  of  water  covering  the  fabric  interferes  with 
surface  adsorption  of  the  mustard  gas  and  possibly 
aids  the  passage  of  the  gas  along  the  surfaces  by 
capillarity.  With  more  water,  and  as  the  inter- 
stices of  the  fabric  are  filled  gradually  with  water, 
the  passage  of  the  gas  would  be  at  first  impeded  and 
ultimately  almost  inhibited,  since  the  rate  of 
passage  by  solution  in  water  and  diffusion  would 
necessarily  be  slow  and  associated  with  considerable 
hydrolysis  of  the  gas. — W.  P.  S. 

Ammonia  respirators.  Perrott  and  others.  See  VII. 

Patents. 

Softening,   treating,  and  filtering  water  for  steam 
boilers  and  other  industrial  purposes;  Automatic 

method    of  ,    and    apparatus    therefor.     E. 

Wade-Wilton  and  W.  Hepworth,  Bramley,  and 
C.  H.  Fuessly,  Eccles.  Eng.  Pat.  136,225, 
6.12.18.     (Appl.  20,216/18.) 

Water  to  be  treated  enters  a  tank  through  a  con- 
trol valve,  and  is  raised  in  temperature  by  the 
introduction  of  live  steam.  A  predetermined 
quantity  of  reagent  is  then  automatically  added 
and  mixed,  and  the  water  is  discharged  from  the 
tank  through  a  protected  pipe  which  prevents  the 
discharge  of  any  scum.  From  the  tank  the  water 
passes  to  a  filter,  through  which  it  travels  in  an 
upward  direction,  and  leaves  by  a  pipe  at  the  top. 
This  pipe  is  bent  downwards  and  then  upwards, 
and  opens  in  an  enclosed  space,  from  which  the  air 
escapes  by  a  vent  valve,  and  the  water  flows  away 
through  a  pipe  in  the  bottom  of  the  space  to  the 
boiler  or  to  a  collecting  tank. — J.  H.  J. 

Water;  Purification  of [with  chlorine!.    F.  P. 

Candy,  London.  Eng.  Pat.  136,266.  "  (Appls. 
20,671,  12.12.18  and  3955,  18.2.19.) 

An  apparatus  is  described  specially  suitable  for  the 
addition  of  chlorine  gas  from  a  cylinder  of  the 
liquid  substance  to  water  flowing  in  a  closed  con- 
duit under  pressure.  The  gas  is  admitted  to  a 
pressure-regulating  chamber  partly  filled  with 
water  by  a  connection  to  the  water  conduit.  A 
float  or  diaphragm  in  the  pressure  regulator 
operates  a  valve  which  controls  the  admission  of  the 
gas,  so  that  the  pressure  of  the  gas  in  the  regulator 
is  reduced  to  that  of  the  water.  The  regulator  is 
placed  at  a  lower  level  than  the  conduit,  so  that 
the  water  in  the  regulator  is  at  a  slightly  higher 
pressure  than  that  in  the  conduit,  which  enables 
the  gas  to  be  passed  from  the  regulator  into  the 
conduit.  The  pressure  regulator  may  be  placed  at 
a  higher  level  than  the  conduit  if  desired,  in  which 
case  the  water  in  the  regulator  is  supplied  under 
the  action  of  an  air  pressure  controlled  by  the 
water  pressure  in  the  conduit.  If  the  water  to  be 
treated  is  flowing  through  a  suction  pipe,  the  water 
for  the  pressure  regulator  is  supplied  from  a  tank 
at  a  suitable  height  above  the  regulator.  In  order 
to  prevent  the  corrosive  action  of  moist  chlorine, 
the  regulator  may  be  filled  with  carbon  tetra- 
chloride, and  a  trap  is  inserted  between  the  regu- 
lator and  the  water  conduit  to  prevent  carbon 
tetrachloride  from  entering  the  latter.  The  same 
object  may  be  effected  by  a  layer  of  paraffin  oil  on 
the  surface  of  the  water  in  the  regulator. — J.  H.  J. 

Wafer  purification.     W.   O.   Snelling,   Pittsbuigh, 
Pa.  U.S.  Pat.  1,325,213,  16.12.19.   Appl.,  31.7.15. 

Portland  cement  is  hydrated  with  an  excess  of  a 
hydrating  agent  containing  a  salt  of  one  of  the 
alkali  metals  which  is  capable  of  removing  calcium 
from  the  cement.  The  product  is  a  water-softening 
agent. — J.  H.  J. 
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Re  I  usr- .   Dettruttion  ,>/  house  ami  other ,  and 

the  recovery  therefrom  of  useful  material*  I. 
■  al  field,  Victoria.  Eng  Pat.  186  243 
-      |  Ippl,  90,497    I-  | 

1  in  a  closed  it  ml  heated  retort  with 
air   or    superheated    strain    delivered    below    the 

charm1.    The  gases  given  ofl  are  i  the 

the  retort,  cooled  to  deposit  tar,  and  passed 

throuj^ii  a  condenser  into  a  scrubber  divided  into 

oompartnenta    by    baffles    partly   submerged    in   a 

liquid.     In  each  compartment  a  scrubbing-box   is 

mounted  orankwise  on   a  common  spindle  passing 

through   the  scrubber.     Tlu<   boxes  are  wetted  as 

tlu'T  rotate  by  liquid  obtained  from  the  condenser 

and  supplied  from  a   tank  above  the  scruhl>er.     Tho 

gases  from  the  Bcrubber  pass  to  a  blower  which  also 

in  air  through  a  valved  inlet.    The  blower  is 

■applied  also  wi  <d  carbonaceous  material 

(obtained   from    the   refuse   after   burning   in   the 

'.  which  i.s  discharged  with  the  air  and  gases 

!i  the  no  blower  into  the  furnace 

of  tho  retort. — J.  H.  J. 

'.;  material:  Process  and  apparatus  for  reduc- 

tion of  organic  — .  0.  Q.  Darrach,  Assi  va o\ 
to  Q.  Darrach,  Philadelphia,  Pa.  U.S.  Pat. 
1,83  12  19.     Appl  .  29.7.16, 

An  apparatus  is  described  consisting  of  a  digester 
connected  at  the  bottom  to  a  clarifying  chamber 
containing  granular  material  supported  between 
two  bodies  of  liquid.  Organic  material  is  treated 
in  the  digester,  and  the  liquid  from  the  digester  is 
into  the  daritier,  where  a  Hock-forming 
tit  is  added  to  it. — J.  II.  J. 

■ide.  II.  A.  Richter,  Long  Island  Oity, 
d.f  i  -  Pal  1  W1.848,  16.12.19.  Appl.. 
18.8.17. 

Aboit  9 — 1.")  parts  of  arsenious  oxide  and  6 — 10 
parts  ol  caustic  alkali  are  ground  together  in  a  dry 
ind  mixed  with  7o  of  an  inert  dry  powder 
containing  slaked  lime.  The  product  is  free  from 
lump-,  and  is  capable  of  being  applied  as  a  dusting 
powder. — J.  II.  J. 

ring  gas.     Eng.  Pat.  135,931.    Sec  11a. 
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Alkaloids;  Use  of  silicotungstic  acid  for  the  deter- 

aiion  of .     E.  Taigner.     Z  anal.  Chcm., 

1919,  58,  310-  352. 
Ati.oiisk,  strychnine,  and  cocaine  aro  precipitated 
completely  from  their  respective  hydrochloric  acid 
solutions  by  I11  -i  icotungstoic  acid  solution;  after 
tho  addition  of  sodium  chloride,  the  precipitate  is 
collected  on  a  filter,  washed  with  1%  hydrochloric 
aiid.  dried  at  10°  I'.,  and  weighed.  The  precipi- 
lounda  have  the  general  composition: 
i-'Wi  iv.,  ,2H,0,  1-alkaloid,  conseqi ly  the  atro- 
pine compound  contains  28*64,  the  strychnine  com- 
pound 31*69,  and  the  cocaine  compound  29*40  ol 
alkaloid.— W.  P.  S. 

Ethylmorphine  sulphate.    .'.  L.Thomson.    Pharin. 
J  .  1920,  ioi,  7. 

Ktiiyi.mohiuiink        sulphate        has        the        formula 

(C  II  0  N.O.<  II  II  -su  ..mi  O;  at  15*5  I  I 
part  ot  the  salt  is  soluble  in  9*5  parts  of  water  or 
111  parts  of  90%  alcohol.— W.  P.  8, 

■         .  al  theory  of  II  ■ 
■    I.  Trau1.       i;    chem.  Zeits,  1919,  98, 177— 

A  TiiFuiu.Tii  u  paper.    The  pharmacological  action 


of  drugs  and  toxins  is  attributed  mainly  to  their 
physical  properties,     i  |  n,;lI  „„,,,.  atten- 

J   jde  of 
principles  in  the  study  of  chemotherapy.— 8.  S.  '/,. 

Homologues    of    hydroquinine    and    their    toxins; 
Surface  01  Mo  — .    i.  Traube.    Bioi  bem. 

Zerts.,  1919,  98,  197    205. 

With  the  byd  and  their  homologui  a  ihero 

i   pai  alle  '  m   bel  n  sen   their  disdnfei  ting  power 

against     many     bacilli      and      cooci,      mostly     gram 

inisms,  and  then  surface  action.  An 
analogy  also  exists  between  tho  susceptibility  of 
bacteria  towards  basic  stains  and  their  power  of 
adsorption  of  hydi  o  cupreins  and  their  toxins. 

— S.  S    7. 

Kephoiin;  Qlycerophosphorie  acid  in .     P.  A. 

I.cv.-ne  and    I.    P.    Holt .     .1.   Hi,, I.  Chem  ,  1919!    ioi 

1—16. 

Tim  presence  of  glycerophosphorie  acid  in  kcphalin 
baa  been  established  by  the  isolation  and  identifica- 
tion of  that  component.     It   is  apparently  identical 
with   the  acid   found   in   lecithin.     (See  further,   .1 
Chem.  Soc,  1920,  i.,  137.)— J.  C.  D. 

Thyroxin-  Chemical  identification  uj .     E.  c. 

Kendall   and   A.    E.   Osterl.erg.     J.    Hiol.    Chem  , 

1919,  40,  266—384. 
Eviukxci-  as  to  the  supposed  .structure  of  thyroxin, 
the  physiologically  active  component  of  the  thyroid 
gland,  is  reported.  The  compound  may  ociir  in 
several  isomeric  forms,  and  appears  to  be  a  1.5.6-tri- 
li.Y<lro-4.5.6-tri-iodo-2-ox\-  -m.lolepropionic  acid. 
(See  further,  J.  Chem.  Soc,  1920,  i.,  180.)— J.  C.  D. 

Yeast  nucleic  acid;  Structure  of IV.  Am  mania 

hydrolysis.    P.  A.  Levenc.    J.  Biol.  Chem.,  1919, 
40,  .115—121. 


The  author  reviews  the  recent  theories  of  Jones 
dins  J.,  1916,  707;  1917,  402)  and  Thannhauser 
(compare  this  J.,  1910,  63)  regarding  the  structure 
of  nucleic  acid,  and  points  out  their  weak  points. 
He  advances  a  formula  for  yeast  nucleic  acid 
which  satisfies  the  known  facts.  (See  further,  J. 
Chem.  Soc,  1920,  i.,  193.)— J.  C.  D. 

Pepsin;  Quantitative  estimation  of .    Effect  of 

hydrogen  ion  concentration.  J.  H.  Northrop. 
J.  Gen.  Physio!.,  1919,  2,  113—122. 
The  change  of  electrical  conductivity  during  peptic 
digestion  may  he  employed  as  a  measure  of  the 
amount  of  pepsin  present.  The  combination  of 
pepsin  with  the  substrate  and  the  influence  of  tho 
reaction  of  the  medium  on  this  combination,  and 
hence  on  the  rate  of  digestion,  is  discussed.  (See 
further,  J  Chem.  Soc,  Feb.,  1920.)— J.  C.  D. 

i  'atalysis;  Thermal  problem  in  organic  contact . 

W.  J.   Huff.     Trans.  Amer.   Electrochem.   Soc, 

1920,  175—194.    [Advance  proof.] 
A  qbnkeax  review  of  the  heat  problems  met  with  in 

organic  catalytic  reactions  with  a  moro  detailed 
description  of  specific  typical  examples.      As  i 

endothermic  reactions  the  cracking  of  petroleum  by 

the  Rittman  process,  and  the  dehydration  of  ethyl 
alcohol  over  aluminium  oxide,  are  cited.  In  these 
cases  momentary  local  superheating  entails  locally 
increased  reai  nun  v<  locity  and  consequently  lex  ally 
increased  absorption  of  heat,  so  that  the  reaction 
itself  serves,  figuratively  speaking,  as  a  thermal 
lab, nee    wheel.      When    the    product,    therefore,    is 

stable  enough  to  u  e  a  I reaction  tube,  as  is  the 

case  with  the  catalysis  of  alcohol  to  ethylene,  an 
termic  catalysis  presents  no  great  difficulties. 
In  the  cracking  of  petroleum,  however,  the  desired 
products  are  themselves  liable  to  further  decom- 
position, and  the  catalysis  must  be  conducted  within 
very    narrow    limits   of    temperature,    e.g.,    550° — 
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580°  C.  for  Pennsylvania  oil.  The  problems  offered 
by  exothermic  reactions  are  more  difficult  of  solu- 
tion. As  examples  of  such  are  cited  the  partial 
combustion  catalysis  of  naphthalene  to  phthalic  acid 
(see  Gibbs  and  Conover,  Eng.  Pat.  119,518;  this  J., 
1918,  684  a)  and  of  benzene  to  maleic  anhydride 
(U.S.  Pat.  1,318,632;  this  J.,  1920,  44a),  and 
chlorination  catalyses  such  as  the  preparation  of 
carbon  tetrachloride  from  methane  and  chlorine 
with  the  aid  of  a  treated  charcoal  catalyst.  For 
disposing  of  the  surplus  heat  various  methods  are 
adopted.  A  well-known  expedient  consists  in  in- 
creasing the  heat  capacity  of  the  incoming  vapours 
by  dilution  with  an  inert  material,  or  an  excess  of 
one  ingredient,  the  method  adopted,  for  example, 
in  the  catalytic  reduction  of  acetaldehvde  to  ethvl 
alcohol  (see  Eng.  Pat.  120,163;  this  J.,  1919,  28  a). 
The  latent  heat  of  vaporisation  of  an  atomised 
liquid  may  also  be  utilised  for  absorbing  surplus 
heat.  For  large  scale  production  the  author  favours 
the  principle  of  alternate  coolings  and  short  catalyst 
contacts,  although  the  practical  application  to  re- 
actions catalysed  only  by  non-metallic  materials 
present,  many  difficulties. — G.  F.  M. 

Saccharin  and  benzoic  acid;  Separation  of .    E. 

Schowalter.     Z.   Enters.   Nahr.   Genussm.,   1919, 

38,  185—194. 
Saccharin  and  benzoic  acid  are  extracted  together 
from  foods,  etc.,  by  most  of  the  methods  employed 
for  the  determination  of  benzoic  acid,  but  the  two 
substances  may  be  separated  from  one  another  by 
means  of  carbon  tetrachloride,  in  which  saccharin  is 
practically  insoluble.  The  ethereal  solution 
obtained  as  in  Yon  der  Heide's  method  for  the 
determination  of  benzoic  acid  (this  J.,  1910,  367)  is 
evaporated  at  a  low  temperature,  the  residue  dried 
in  a  vacuum  desiccator  to  remove  the  last  traces  of 
acetic  acid,  and  then  treated  with  carbon  tetra- 
chloride. The  benzoic  acid  dissolves  and  may  be 
titrated.  The  insoluble  residue  of  saccharin  may  be 
identified  as  such  by  the  usual  reactions.  Saccharin 
cannot  be  separated  from  benzoic  acid  by  sublima- 
tion, since  both  begin  to  sublime  at  about  120°  C. 
Attention  is  directed  to  the  fact  that  saccharin,  its 
anhydride  and  sodium  salt,  benzoic  acid  and  soluble 
benzoates  are  all  absorbed  to  a  considerable  extent 
bv  animal  charcoal  from  their  aqueous  solutions. 

— W.  P.  s. 

Acetysalici/lic   acid.     J.   H.   Ramsay.     Pharm.  J., 

1920,  104,  7—8. 
Of  11  samples  of  acetylsalieylic  acid  examined  by 
the  author  only  3  were  free  from  salicylic  acid ;  the 
quantity  of  this  acid  present  in  the  other  8  samples 
varied  from  3  to  15  parts  per  million.  Ten  out  of 
12  samples  of  acetylsalieylic  acid  (aspirin)  tablets 
contained  free  salicylic  acid,  the  amounts  varying 
from  7  to  50  parts  per  million. — W.  P.  S. 

Carbamide  [urea];   Decomposition   of  in    the 

presence  of  nitric  acid.  T.  W.  Price.  Chem. 
Soc.  Trans.,  1919,  115,  1354—1360. 
The  reaction  between  urea  and  nitric  acid  is  uni- 
moleeular,  and  as  the  products  consist  entirely  of 
carbon  dioxide  and  ammonium  nitrate  it  is  ana- 
logous to  the  decomposition  of  urea  by  hydrochloric 
or  sulphuric  acids  and  proceeds  according  to  the 
equations  : 

(1)  CH4N„0  +  HXO,  =  NH4N03  +  HNCO. 

(2)  HNCO+H20-rHN03  =  NH«N03  +  C02. 

As  the  velocity  diminishes  with  the  concentration 
of  nitric  acid  it  appears  that  only  free  urea,  and  not 
its  nitrate,  takes  part  in  the  reaction  (1)  above. 
According  to  the  dissociation  theory  of  the  decom- 
position of  urea,  whereby  ammonia  and  cyanic  acid 
are  supposed  to  be  the  primary  decomposition  pro- 
ducts, the  addition  of  a  salt  containing  an  am- 
monium ion  should  have  a  retarding  influence  on 


the  decomposition,  but  the  reverse  was  found  to  be 
the  case,  and  hence  it  appears  that  this  theory  is 
not  applicable.  The  decomposition  velocity  is  small 
below  80°  C,  and  at  30° — 40°  C.  is  negligible,  and 
hence  the  use  of  urea  to  remove  nitrous  acid  from 
nitric  acid  will  not  be  accompanied  by  a  loss  of 
nitric  acid  at  low  temperatures. — G.  F.  M. 

Fatty  acids;  Volatility  u-ith  steam  of  lower in 

dilute  aqueous  solution.  E.  J.  AVitzemann.  J. 
Amer.  Chem.  Soc,  1919,  41,  1946—1951. 
The  volatility  of  the  lower  fatty  acids  (formic  to 
butyric)  in  steam  increases  with  increasing  mole- 
cular weight.  The  addition  of  neutral  chlorides  to 
the  solution  increases  the  volatility.  The  amount  of 
increase  runs  parallel  with  the  electro-affinity  of 
the  metallic  ion  of  the  salt.  The  following  order  is 
given  for  metallic  chlorides :  potassium,  sodium, 
strontium,  barium,  calcium,  magnesium,  and  alu- 
minium. The  chlorides  of  iron,  manganese,  and 
copper  are  irregular  in  their  action.  (See  also  J. 
Chem.  Soc,  1920,  i.,  138.)— J.  F.  S. 

Methyl    ethyl    ketone;    Production    of   ■ from 

n-butyl    alcohol.       A.     T.     King.       Chem.     Soc. 
Trans.,  1919,  115,  1404—1410. 

Methyl  ethyl  ketone  is  produced  from  -?i-butyl 
alcohol  by  dehydration  to  /3-butylene,  re-hydration 
of  the  latter  to  sec-butyl  alcohol,  and  dehydro- 
genation  of  the  alcohol  to  the  ketone,  according  to 
the  scheme : 

CH3.CH..CHs.CH..OH->CH3.CH:CH.CH3-v 
CH3.CH2.CHOH".CH3-+CH3.CH2.CO.CH3. 

The  dehydration  of  butyl  alcohol  is  effected  by  pass- 
ing the  vapour  over  glacial  phosphoric  acid  on 
pumice  contained  in  a  copper  tube  at  a  tempera- 
ture of  280° — 400°  C.  The  /3-butylene,  produced 
without  any  appreciable  side  reactions,  is  con- 
densed, the  liquid  shaken  under  its  own  pressure 
with  75%  sulphuric  acid,  and,  when  absorption  is 
complete,  the  mixture  diluted  with  an  equal  volume 
of  water,  and  distilled.  A  yield  of  about  90%  of 
the  theoretical  quantity  of  sec-butyl  alcohol  is 
obtained  from  the  distillate  after  salting  out  and 
drying,  and  it  is  then  dehydrogenised  over  a 
catalyst  of  reduced  copper  at  290°  C.  by  the  method 
of  Sabatier  and  Senderens.  The  yield  of  the 
purified  ketone  amounts  to  about  70%  of  the 
theoretical  calculated  from  the  crude  butylene 
employed. — G.  F.  M. 

Chemotherapeutic    studies   on    organic    compounds 
containing  mercury  and  arsenic.     G.  W.  Raiziss, 
J.  A.  Kolmer,  and  J.  L.  Gavron.    J.  Biol.  Chem., 
1919,  40,  533—552. 
A    number    of    new    compounds    containing    both 
mercury  and  arsenic  in  organic  combination  have 
been  prepared.     These  compounds  are  of  the  type 
of  substituted  phenylarsinic  acid  mercuric  acetates. 
They  were  not  found  to  possess  germicidal  proper- 
ties superior  to  those  of  ordinary  organic  mercury 
compounds.     CSee  further,  J.  Chem.  Soc,  1920,  i., 
196.)— J.  C.  D. 

Arsenious    acid;    Influence    of    on    growing 

tissues.  R.  Cobet.  Biochem.  Zeits.,  1919,  98, 
294—314. 
In  plants,  no  improvement  in  the  growth  was 
observed  bv  the  application  of  arsenious  acid.  Con- 
centrations as  low  as  1/200,000  were  found  to  be 
very  toxic.  Frog  spawn  and  tadpoles  were  not  so 
susceptible  to  the  toxic  effect  of  arsenious  acid  but 
neither  improvement  nor  retardation  in  growth  of 
these  organisms  could  be  traced  to  the  influence  of 
the  arsenic  compound. — S.  S.  Z. 

Alcohol  from  cohe-oven  gas.     Bury.     .See  IIa. 
Ignition    of    electrically    charged    ether.      Holde 
'See  IIa. 
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alcohol-air  and  acetone-alcohol-air  mixtures. 
W'liito  and  Price.    Si  a  1 1  a 

try  compounds.     Deniges.     Sti    V  1 I 

itcal  production  of  organic  compounds. 
XI. 

-.    Windiscfa  aud  Di<  trii  h.    Si  •   XXI I  [. 

1 '  V  I  I  MS. 

Alcohol;  Manufacture  of .     Elektrfeitatswerk 

impel.  Switzerland.     Eng.  Pat.  134,521, 
B  -  19     (Appl    19,578   19.)     Int.  Coin.,  27.10.18. 

In  the  catalytic  reduotion  of  aoetaldehyde  to  ethyl 
•    by  moans  of  an  excess  of  hydrogen,  which, 
after  the  leparation  of  the  alcohol  formed,  is  re- 
turned to  i  ■  .  '  ulating  device  <  Eng. 
Pat.  120,163;  this  -i  .  L919,  28a),  the  production  ol 
ether  aa  a  by-product  and  the  gradual  poisoning  of 
italyst    1>\     the    decomposition    products    ol 
lehyde,  are  avoided  by  circulating  with  the 
en  an  amount  of  oxygen  not  exceeding  0'8 
emperature  of  the  reaction  chamber  is  main- 

!  between  !HI  ami  17(1'  C.  by  cooling,  or  pre- 
ferably by  using  the  hydrogen  in  such  excess  that  it 
-  and  removes  the  superfluous  heat  of  the 
in.  Whereas  without  tho  use  of  oxygen  the 
yield  of  alcohol  fell  after  30  hours  nearly  to  aero,  an 
average  yield  of  95  of  the  alcohol  theoretically 
possible  was  obtained  in  a  run  extending  over  211 
hours  in  which  0*15  of  oxygen  was  used,  whilst  a 
content  of  3'5  of  ether  in  the  condensed  products 
in  the  form.  <  reduced  to  0'5%  in  the  latter. 

— G.  F.  M. 

/    Preparation    "I   .      D. 

Thomson,   London.     Eng.   Pat.   136,036,   L4.2.19. 
.Appl.  3695/19.) 
Is  the  preparation  ol   vaci  ines  from  bacteria  the 

removal  of  undesirable  toxins  is  effected  by  dis- 
solving the  oentrifuged  "bacteria  in  A7/10  sodium 
hydroxide  at  blood  heat  and  re-precipitating  tho 
bacterial  substance  by  the  addition  of  Nj5  hydro- 
chloric arid  containing  2'5%  of  sodium  chloride. 
Precipitation  is  promoted  by  centrifuging,  and  as 
it  occurs  more  readily  in  concentrated  solutions  it  is 
important  to  dissolve  a  maximum  amount  of  germs 
in  a  minimum  amount  of  alkali,  e.g.,  in  an  ec, 
bulk  of  A/ 10  solution.  The  supernatant  fluid  con- 
tain^ a  proportion  of  the  toxin  present,  but  by  re- 
solution and  re-preo.pitation  repeated  several  times 
until  the  supernatant  liquid  ceases  to  give  a  precipi- 
tate with  picric  acid,  the  final  germ  precipitate  is 
rendered  free  from  toxic  aubatanoes.  As  an  alter- 
native to  repeated  solution  and  re-precipitation  the 

may  bo  removed  by  washing  tin'  first  precipi- 
tate  obtained    with    a    weak    acid   solution   such    as 
solution    of    sodium    dihydrogen    phosphate. 
De-toxic  ation  is  usually  complete  alter  1  or  5  wash- 
ings.    In  either  case  the  de-toxic  ated  precipitate  is 
"■I  mixed  with  a  solution  containing  0'5% 

of  sodium  dihydrogen  phosphate  and  phenol 
and  is  standardised  to  a  strexgth  of  ten  thousand 
millions  of  germs  per  c.c. — G.  I'     M 

Aceiylsalicylic  nci,I  •  Process  for  preparing  double 

rill,     lllhllll     mils    Of    . 

H     -  ftoi  J    n         London.        From   ('hem.    Pabr. 
■I    A.  Willing,  Berlin.    Eng.  Pat.  136,187,  8.1.18. 
\l.pl     184    l-.i 
AciTHMt.Hvi.ii  a.id  (2  mols.1.  an  alkali  carbonate 
(1    niol.t,   and   caffeine   tl    mol.)   arc   homogeneously 
i  and  the  mixture  i^  moistened  with  an  alcohol, 
I    hydrocarbon   of   the 
alipha  to  the  con  >t  a  thick  | 

which  i*  kneaded  until  a  sample  dissolves  in  water 
tear  solution  without  the  liberation  of  carbon 
■I-   i-  then  removed  by  ei 
temperature,  and  the  product,  >  > > 1 1 - 


siating  oi   ti,,.  acetylsalicylate  ol   caffeine  and  the 

alkali    metal    i-   dried    in    a    vacuum.      Alternatively 
tl itylsalicylate  ol    an  alkali   metal,   such   .,     foi 

example  lithium  acetylsalicylate,  may   !>.■  brou  ht 
into  reaction  n  itli  caffeine  in  the  ab 

proportions  in  a  similar  w  .■'        i :     I      \i 

Camphor;  M  f  changing  ■    I  into . 

R.  1,.  Andreau,  Assignor  to  E,  I  du  Pont  de 
Xomoui-s  ,v  Co..  Wilmington,  Del.  U.S.  Pat. 
1,324,1  Hi.  9  12.19.    Appl  ,  25.5.18. 

Is.hiciiin! ■oi,  is  oxidised  to  camphor  with  moderately 

concentrated    nitric  acid   by   applying   momentaH  •', 

and  then  discontinuing  the  application  of,  an  aloe 

i  ric  i  in  nut.  -  (;.  V.  M. 

Photochemical  process.    W.  <>   Snelling,  Allentown, 
Pa.    tJ.S.  Pai.  1,825,214,  16.12.19.    Appl.,  0.2  17 
A    ii  M.ni.i  \  m  i  M   carbon   comp  and    is  exposed   to 
actinic'  rays  in  the  presence  ol  a  Bubstanoe  capable 
ol  removing  the  halogen. — J.  II     I 

icholic   acid;   Manufacture  of   products   of 

addition  of  ■ .     II.   Wieland,  Munich.     Eng 

Pat.  105. 70!),  20.4.17.  (Appl.  55SD/17.1  Int. 
Conv.,  10.2.10. 

See  U.S.  Pat.  1,252,212  of  1918;  this  J.,  1918,  108  a. 

Ethylene    dichloride;   Process   of   preparing  . 

E.  C.  B.  Marks,  London.     Prom  Union  Carbide 

Co..  Xew  York.  Eng.  Pat.  136,489  2  7  1!' 
(Appl.  16,488/19.) 

See  U.S.  Pats.  1, 315, 5  12  and  1,315,545  of  1919;  this 
J.,  1919,  847  a. 

Isobutyl  ester  of  oleic  acid.     E.  Preiswerk,  Basle, 
Switzerland,  Assignor  to  the  Hoffmann-La  Roche 

Chemical  Works,  New  York.  U.S.  Pat.  1,318,  161, 
14.10.19.    Appl.,  10.8.18. 

See  Eng.  Pat.  123,685  of  1918;  this  J.,  1919,  268  a. 


XXL- PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Process  plate;  Emulsion    for  [photographii  ]  . 

R.    E.  Sladc  and  G.  I.  Higson.     Phot.  J.,   1919, 
59,  260—205. 

The  characteristic  curve  of  a  photographic  plate  as 
determined  by  Hurter  and  Driffield's  method  has 
been  found  to  depend  on  the  relation  of  the  dif- 
ferent sizes  of  silver  halide  grains  present  and  their 
quantities,  the  thickness  and  opacity  of  the  film, 
and  the  time  and  method  of  development,  the  first 
of  these  factors  being  the  most  important.  Regard- 
ing the  curve  of  an  emulsion  as  the  sum  of  the' 
curves  due  to  the  various  groups  of  particles  of 
the  same  size,  it  follows  that,  in  general,  the  more 
uniform  the  grains  of  an  emulsion  the  steeper  its 
curve.  Tho  actual  size  of  the  grains  is  Less  im- 
portant than  the  degree  of  uniformity.  A  plate  for 
process  work  requires  t"  have  a  Bteep  curve,  and 
therefore  to  have  uniformity  in  size  of  grain. 
Photomicrographs  of  a  number  of  commercial 
process  plates,  of  which  Beveral  arc  reproduced, 
support  this  view. — B.  V.  S. 

[Photographic]    toning    with     nickel    of-i    ml, oil. 

J     Dubreton.     Bull.   Soc.   Franc.  Phot.,  1910,  6, 

304. 
Solutions  of   nickel   and    cobalt  ferricyanidi 
both  suitable  for  toning  bromide  prints.    Cor 
able    latitude    in    the    composition    of   the   bin 
permissible,   the  solution    recommended   for  nickel 
being  a    mixture  ,>t   equal   parts  of  solutions   con- 
taining respectivelj   1%  of  pot.,    ium   Eei  -  u 
;,,„!  2    .",      of  potassium  citrate  in  water,  and    I 
of  nick.l  chloride  and  2—5%  of  potassium  citrate. 
The  tones  obtained  vary  Ir a  deep,  warm  brown 
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to  a  red  similar  to  that  obtained  with  a  copper 
ferricyanide  solution;  the  intermediate  tones,  how- 
ever, are  pleasanter  than  those  given  by  copper, 
and  there  is  less  tinting  of  the  whites  if  toning  is 
carried  to  finality.  For  cobalt  toning,  the  second 
solution  contains  2%  of  cobalt  nitrate  or  chloride 
with  6%  to  10%  of  potassium  citrate;  a  violet-rose 
tint  is  given,  very  effective  in  portraits.  Hard 
prints  are  preferable,  and  the  strength  of  the  bath 
in  cobalt  must  be  maintained  to  avoid  reduction  of 
the  print.— B.  V.  S. 

[Photographic]    sulphur    toning.      R.    Namias.      II 
Progressio  Photographico,  July,  1914.    Bull.  Soc. 
Franc.    Phot.,    1919,    6,    305.      Selenium    toning 
process    of   Namias.      J.    Dubreton.      Bull.    Soc. 
Fran?.  Phot.,  1919,  0,  306. 
Crystallised    sodium    sulphide     (60    grms.)    and 
6elenium  powder  (3  grms.),  in  the  commercial  form 
of  small  brownish-black  sticks,  are  heated  together 
in   a    porcelain   crucible,    with    thorough    stirring. 
After   cooling,  the   mass  is  treated  with  water   (1 
litre),     a    deep     red     transparent    solution    being 
obtained  which  keeps  well  in  full  stoppered  bottles. 
This  bath  gives  with  bleached  bromide  prints  a  fine 
purple-brown  tone  similar  to  that  of  a  gold-toned 
print-out  paper,  with  no  tendency  to  the  disagree- 
able yellowish  appearance  often  obtained  with  the 
usual  sulphide  toning  methods.     Pure  whites   are 
obtained  unless  too  many  prints  are  treated  in  one 
bath.— B.  V.  S. 

Patents. 
Colour    photography.      C.    Raleigh,    Jersey    City, 
N.J.,    and    W.    V.    D.    Kelley,    Brooklvn,   N.Y., 
Assignors  to   Prizma  Inc.      U.S.  Pat.  1,325,204, 
16.12.19.     Appl.,  20.12.16. 
In  obtaining  a  colour  record,  the  exposure  is  made 
through  a  moving  graded  colour  screen  so  that  one 
end  of   the  exposure  is  made  to   practically  white 
light    and  the  other  end  to  the  full  colour. 

— B.  V.  S. 

Coloured    cinematograph    films;    Process    of    pro- 
ducing     ,    and    apparatus    therefor.      L.    F. 

Douglass,  San  Rafael,  Cal.  U.S.  Pat.  1,325,280, 
16.12.19.  Appl.,  13.8.18. 
In  two-colour  cinematography,  with  alternating 
red  and  green  taking  screens,  a  portion  of  the 
green  screen  exposure  is  made  through  a  blue 
screen,  the  proportion  of  blue  screen  exposure  being 
increased  with  increase  of  the  distance  between  the 
lens  and  the  object. — B.  V.  S. 


XXII.-EXPLOSIVES;  MATCHES. 

Trinitrotoluene ;    Iliigroscopicity    of   .      W.    J. 

Huff.  Chem.  and  Met.  Eng.,  1919,  21,  570—571. 
The  allegation  that  trinitrotoluene  is  hygroscopic 
is  denied.  Although  no  measurements  of  the  vapour 
pressure  of  its  saturated  solution  are  available,  cal- 
culation from  the  temperature-solubility  curve 
would  indicate  it  to  be  99'997%  of  that  of  pure 
water  at  25°  C.,  and  this  points  to  trinitrotoluene 
being  practically  non-hygroscopic.  Laboratory 
tests  by  Taylor  and  Cope's  method  (this  J.,  1916, 
944)  are  not  suitable  for  determinations  of  hygro- 
scopicities  below  that  of  potassium  perchlorate,  but 
they  confirmed,  nevertheless,  that  trinitrotoluene 
is  not  hygroscopic  and  that  apparent  gain  in  weight 
was  due  to  deposition  of  moisture  by  adsorption 
and  condensation  attending  minute  temperature 
fluctuations. — W.  J.  W. 

Nitrotoluenes;  Studies  on  the  .  /.  Binary  sys- 
tems of  a  nitrotoluene  and  symmetrical  trinitin- 
metaxylene.  J.  M.  Bell  and  J.  P.  Sawyer.  J. 
Ind.  Eng.  Chem.,  1919,  11,  1025—1028. 

The  freezing  points  of  binary  systems  in  which  one 


component  was  2.4.6-trinitroxylene  and  the  other  a 
nitrotoluene  have  been  determined  by  the  cooling 
curve  method.  Binary  mixtures  of  trinitro-m- 
xvlene  (m.pt.  182°  C.)  with  1.2.4.6-trinitrotoluene 
(m.  pt.  80'5°  C.)  showed  an  eutectic  point  74-8°  C, 
corresponding  (by  interpolation)  to  8%  of  the 
former.  The  mixtures  of  trinitro-m-xylene  and 
1.2.4-dinitrotoluene  (m.  pt.  69'4°  C.)  had  eutectic 
point  67'7°  C,  corresponding  to  6%  of  the  former, 
whilst  the  eutectic  point  (50'5°  C.)  of  the 
mixtures  of  trinitro-m-xylene  and  p-mononitro- 
toluene  (m.  pt.  51"2°C.)  corresponded  to  2% 
of  the  former.  The  binary  eutectic  temperature 
for  mono-  and  dinitrotoluenes  (26'4°  C.)  was  lowered 
to  25'7°  C.  by  the  addition  of  successive  small 
amounts  of  trinitro-m-xylene,  and  analogous  reduc- 
tions of  the  eutectic  points  were  produced  by  add- 
ing trinitro-m-xylene  to  mixtures  of  the  other  two 
nitrotoluenes.  The  formula  expressing  the  relation- 
ship between  the  heat  of  fusion,  m.pt.,  and  com- 
position of  ideal  solutions  is  applicable  to  binary 
mixtures  of  trinitro-m-xylene  especially  when  mono- 
nitrotoluene  is  the  second  constituent. — C.  A.  M. 

Nitrotoluenes;  Studies  on  the  //.  Eefractive 

indices  of  mixtures  of  p-nitrotoluene ,  1.2.4- 
di nitrotoluene,  and  1.2. i.6-triiutrotoluene.  J.  M. 
Bell  and  E.  O.  Cummings.  J.  Ind.  Eng.  Chem., 
1919,  11,  1028—1029. 

The  refractive  indices  of  mixtures  of  p-nitro- 
toluene, 1.2.4-dinitrotoluene,  and  1.2.4.6-trinitro- 
toluene were  determined  at  38° — 39°  C,  the  eutectic 
temperatures  of  the  mixtures  being  about  17°  C. 
The  results  corresponding  to  the  percentage  com- 
position by  weight  of  the  three  components  are 
given  in  tabular  form,  and  lines  of  equal  refractive 
index  are  shown  in  the  conventional  triangular 
diagram.  In  all  but  a  few  instances  the  observed 
results  agreed  with  those  calculated  by  means  of  the 
formula : 

n  =  l-542m+l-572d  +  l-580f, 

where  >n ,  d,  and  t  are  the  fractions  by  weight  of 
mono-,  di-,  and  trinitrotoluene  in  the  mixture.  (See 
also  this  J.,  1920,  84  a.)— C.  A.  M. 

Black    powder;    Hygroscopic    properties    of  . 

G.  B.  Tavlor.  J.  Ind.  Eng.  Chem.,  1919,  11, 
1032—1034. 

The  relative  rates  of  the  absorption  of  moisture  by 
three  samples  of  ordinary  black  gunpowder  were 
determined  by  the  methods  used  in  a  previous  in- 
vestigation of  detonators  (this  J. ,1916,  944). ^  The 
presence  of  potassium  perchlorate  (up  to  5%)  in 
mixtures  with  potassium  nitrate  has  only  a  slight 
effect  upon  the  rate  of  moisture  absorption. 

— C.  A.  M. 

Ether-alcohol-air  and  acetone-alcohol-air  mixture!. 
White  and  Price.     See  Ha. 

Toluene.     Lumsden.     See  III. 

Xitro-cuinpounds.     Van  Duin.     See  XXIII. 

Patents. 

Mixing  materials  [nitrocellulose]  with  fluids;  Appa- 
ratus for  .     E.   G.   Loomis,   Newark,   N.J., 

Assignor  to  The  Arlington  Co.,  Arlington,  N.J. 
U.S.  Pat.  1,324,774,  9.12.19.     Appl.,  12.12.16. 

An  apparatus  for  mixing  nitrocellulose  with  water 
by  imparting  motion  to  it  whilst  it  is  suspended  in 
the  water,  and  for  removing  the  mixture  through  a 
tangential  conduit. — W.  J.  W. 

Chlorate  explosives.     F.   Midler,  Frankfort.     Ger. 

Pat.  307,039,  9.1.18. 
Benzoates  may  be  used  as  ingredients  of  chlorate 
explosivesi.    A  typical  composition  consists  of  potas- 
sium chlorate,  3  parts;  charcoal,  1  part;  and  sodium 
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ite,  i|  parte.    Such  i  an  insensitive 

tn  pressure  and  shock,  and  detonate  at  a  low  tern- 

tpproximately  1.30°  C. — W.  .1 .  W. 

'■<  and  projectiles:  Cotnpotition  for 

.     Deutsche  Gold-   and   Silber8cheideansta.lt 

vonn.   Roessler,   Frankfort.     Ger.    Pat.   298 
L6 
!        BUing  material   consists  of   an   alkali    metal, 
!    with    a    substance    which    readily    evolves 
•!.  -ml'  as  Bodium  peroxide,  sodium  nitrate, 
!        latter  is  ignited   by  easily   inflammable 
mixtures  Buch  as  aluminium  and  iron  oxide  or  pow- 
dered  alkali  metal  and  peroxide,  and  ignition  of 
I  by  the  usual  fuses  or  ignib  ra  or 
by    the  action   ol    water   or   acids.      The    ra 
evolving  composition  and  the  inflammable  mixture 
an'  placed  in  a  recess,  formed  in  iho  alkali  metal. 

— W,  J.  W. 

Qer  Pats.  31  1,317  8.    See  Mil. 


XX1H.    ANALYSIS. 

v  fur  thermo-element    work.     W.   1'. 
White.     Bull.    No.    153,    Am.:.    Inst.    .Mm.   and 
\|.      Ei     .Sept.,  1919,  L763     L772. 
Direct  deflection  methods  of  measuring  tempera- 
tures bj  means  of  thermo-couples  are  characterised 
by   lack   ot    relative   precision   and   necessitate  the 
oncy  ol  all  resistances.    The  limit  of 
such  methods,  variously  estimated  as 
between  I  part  in  600  and  1   part  in  20U0,  is  far 
below  that  ol  a  simple  potentiometer  method.    This 
latter    method    is    more    costly    as    well    as    more 
complex   and   necessitates   the  use  of  a  .standard 

Cell    and    attention    10    the    working   tell.       Various 

modifications  whereby  these  and  other  objections 
to  the  potentiometric  method  are  eliminated,  at 
least  in  part,  ace  detailed.  These  ineludo  the  pyro- 
volter  and  the  Harrison  and  Foote  instrument.  In 
the  latter  the  circuit  resistance  is  adjusted  to  com- 
I  DSate  for  any  changes  or  differences  in  the 
thermo-element,  and  the  thermo-couple  itself  is 
Used  as  a  source  of  temporarily  constant  current. 
No  battery  is  required.  Both  instruments  are  de- 
pendent on  the  calibration  of  an  ammeter.  Higher 
precision  is  as  yet  attainable  only  by  the  use  of  a 
idard  cell.  The  portable  potentiometer  of  the 
I  da  and  Northrup  Co.  permits  an  accuracy  of 
with  ordinary  base-metal  thermo-couples. 
The  Diesselhorst-Wolfi  and  the  White  designs  of 
potentiometer  (J.  Amer.  Chem.  Soc,  1914,  36, 
1859,  9011)  enable  readings  to  be  made  to  within 
0"1  microvolt.  The  latter  form  is  very  little 
ted  by  corrosive  gases.  Both  are  deflection 
potentiometers  enabling  part  of  the  readings  to  be 
taken  direct  from  the  galvanometer  deflections, 
with  a  gain  of  speed.  Speed  is  further  enhanced  by 
using  the  instruments  as  double  potentiometers, 
pi  ,  i-i. hi  possible  render-  thi  se  instruments 
suitable  for  use  in  fundamental  standardisation 
work,  and  in  calorimetry. — J.  S.  G.  T 

Thermal  expansion;  Stuhhnl  u-ur  npinmilus  fm 

measuring  .     A.  >V.  Gray.     Chem.   and  Met. 

1919,  21,  667—671. 

The  difficulties     in     measuring    small    changes   in 

tely  and  without,  the  errors  incidental 

to  i  iiangi  s  in  the  apparatus  are  overcome  by  tins 

devio       Two  wires  in  contact  with  the  ends  of  the 

bar  under  examination  are  kept  stretched  by  vanes 

immersed   in  oil,   which  by   its  viscosity   prevents 

swinging  of  the   wires;  or,  where  the  bar   itself   is 

immersed  in  a  hath,  the  wires  are  streti  hed  upwards 

to  another   bar,   which   is   rigidly   connected   to   the 

re    of    the    test    bar,    and    kept    at    tension    by 

i^hts.     The  ends  of   the  sample  must  be  ground 

and  transrerse  motion  of   the   wires  caused   by  ex- 


pansion of  the  sampi,.  is  observed  through  micro- 
meter mi  The  apparatus  may  be  a 
with  accuracy  at  temperatures  between  -150  and 
iO  0.  \  description  is  given  ol  a  dilatometer 
which  embodies  the  above  device  and  is  suitable  for 
industrial  purposes.  Notes  on  pi  errors  and 
their  correction  are  supplied.  The  apparatus  may 
also  be  utilised  foi  og  magnetostriction  in 
nickel  st.els  and  d  in  of  materials  during 
testing.     W.  .1.  \V. 

Thermal  analysis;  of  the  inverse-rats 

method  of  -  P,    l>    Uerica,     I  .  8.  Bureau 

Standards  Si  t.  Paper,  No.  336,  1919. 

Tin:  hi  oi.lin  Doling  OUJ  I  :>lili.sd  by 

the  use  of  two  stop  watches,  whicb  are  so  arranged 
in  a  frame  t  bat  both  stems  maj  be  pi  ■  ber 

each    time   the   potenti itei     connected     to    tho 

thermo-couple  records  a  definite  temperature.  The 
aingle  action  stops  one  watch,  thus  recording  the 

desired  interval  and  si.nis  i lie  sec I  wati  ht,  which 

commences  recording  the  next  interval.  The  method 
saves  much  time  and  the  use  of  an  expensive  auto- 
matic- recording  chronograph.     J.  F.  8. 

Melting  point  of  hygroscopii  tubstai  ces.  Apparatus 

for  determining  the .    H.  .J .  Backer,     ('hem. 

Weekblad,  1919,  K>.  L564     1565. 

THE    apparatus    consists    of    a    narrow,    thin-walled. 

glass  tube  connected  by  a  curved  lateral  branch  to 

a  wider  tube.  The  material  under  examination  is 
placed  in  the  narrow  tube,  which  is  then  drawn  out 
and  sealed.  A  desiccating  agent,  such  b  pi 
phoriis  pentoxide,  is  placed  in  the  wide  tube,  which 
must  then  he  drawn  out  to  a  capillary,  exhausted 
by  means  of  a  water  pump  and  sealed.  The  melting 
point  can  thus  be  determined  while  the  substance  is 
virtually  contained  in  a  vacuum  desiccator. 

— W.   I.  W. 

Viscometer,     (i.   Baume  and    11.   Vigneron.     Ann. 

Chim.  Analyt.,  1919,  1,  379—383. 
An  apparatus  for  determining  the  viscosity  or 
fluidity  of  liquids  consists  of  a  capillary  tube 
widened  at  its  lower  end  and  provided  at  the  top 
with  a  bulb,  above  which  is  a  short  length  of  tube. 
The  latter  passes  through  a  cork  closing  a  test-tube, 
so  that  the  capillary  portion  hangs  vertically  with 
its  lower  end  immersed  to  a  definite  length  in 
20  c.c.  of  the  liquid  to  be  examined,  which  has  been 
placed  previously  in  the  test-tube.  A  thermometer 
is  fitted  in  a  tube  also  passing  through  the  cork, 
and  this  tube  carries  a  side  tube,  to  which  is 
attached  a  rubber  pressure  ball.  The  test-tube  is 
heated  in  a  suitable  vapour  jacket,  and  when  a 
constant  temperature  is  attained  the  rubber  ball 
is  pressed  so  as  to  force  tho  liquid  up  the  capillary 
tube,  filling  the  bulb  on  the  same;  pressure  is  then 
released  and  tho  time  noted  for  the  level  of  the 
liquid  to  fall  from  a  mark  just  above  the  bulb  to 
one  just  below  it. — W.   P.  8. 

Electrometric   titration;   Theory  of  .    W.  D. 

Tread  well.  Helv.  Chim.  Acta,  1919,  2,  672—680. 
The  end  point  in  the  titration  of  silver  solutions 
may  In-  determined  by  measuring  the  terminal 
voltage  between  a  standard  silver  chloride  cell  and 
ilver  electrode  immersed  in  the  solution  being 
titrated.  The  end  point  is  that  at  which  the  ter- 
minal voltage  becomes  zero.  This  titration  may 
also  be  carried  out  in  the  presence  of  foreign  sub- 
stances  by   means   of   a    method   described    in   the 

paper.        J.    K.    8. 

/■.'/,■,  trometrii  titration.  \V.  D.  Treadwell  and 
I.  Weiss.  Helv.  Chim.  Acta.  1919,2,680—697. 
Iiie  end  point  in  many  titrations  may  be  deter- 
mined electrometric  ally  by  measuring  the  terminal 
voltage  between  a  metal  electrode  which  is 
immersed    in   the   solution    being   titrated,    and   is 
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capable  of  sending  the  same  ions  into  solution,  and 
a  comparison  electrode  made  of  the  same  metal  and 
the  titration  product.  The  two  terminals  are 
directly  connected  to  a  voltmeter,  and  the  point 
of  zero  potential  is  the  end  point  of  the  titration. 
It  is  essential  that  during  the  titration  the  liquid 
should  be  rapidly  stirred,  and  the  authors  describe 
an  apparatus  in  which  the  comparison  electrode  is 
built  up  in  the  stirrer.  In  the  case  of  silver  solu- 
tions the  comparison  electrode  is  Ag/AgCl  (satur- 
ated solution)||,  a  silver  wire  is  the  titration  elec- 
trode, and  the  titration  is  carried  out  with  sodium 
chloride.  With  pure  silver  solutions  the  results  are 
exceedingly  good,  but  in  the  presence  of  foreign 
substances  low  results  are  obtained,  which  may, 
however,  be  corrected  from  the  titration  curve. 
Hydrogen  sulphide  may  be  titrated  with  silver 
ions,  using  the  combination  Ag/Ag,S  dilute 
NaN03||  as  comparison  electrode.  Mercurous  ions 
may  be  titrated  with  chloride  ions,  using  as  com- 
parison electrode  Pt.Ag./Hg2Cl2  dilute  H.S04|!, 
and  a  similar  silver-plated  platinum  wire  as 
titration  electrode.  Better  results  are  obtained  if 
the  titration  is  carried  out  with  bromide  ions,  and 
the  calomel  in  the  comparison  electrode  replaced 
by  mercurous  bromide.  Copper  ions  may  be  titrated 
by  ammonium  thiocyanate,  using  as  comparison 
electrode  Cu/CuCNS  dilute  NaHSO,||.  Zinc  ions 
may  be  titrated  with  ferrocyanide  ions,  using  as 
titration  electrode  a  platinum  gauze,  and  as  com- 
parison electrode  Pt/Zn,Fe(CN)}HCl.  (5  c.c.  in 
300  H„0)||.  The  titration  in  this  case  is  carried 
out  in"  warm  solution  (70°  C).  Ferrous  chloride 
may  be  titrated  with  potassium  bichromate,  using 
an  already  completed  titration  as  comparison  elec- 
trode, and  platinum  wires  in  both  solutions.  This 
titration  is  also  carried  out  in  warm  solutions. 
TJranous  ions  may  be  titrated  with  potassium  per- 
manganate in  warm  solutions,  using  platinum 
wires  and  a  uranyl  solution  as  comparison  elec- 
trode. Vanadyl  solutions  may  be  similarly  titrated 
with  permanganate,  using  platinum  wires  and  a 
vanadate  solution  as  comparison  electrode. 

—J.  F.  S. 

Titrations  with  surface-active   substances   as    indi- 
cators.    Acid   estimations    with    the    homologues 
of    the    fatty   acids    series.        W.    Windisch    and 
W.   Dietrich.     Biochem.   Zeits.,   1919,   97,   135— 
156. 
Adopting   Traube   and  Somogyi's    method  of  esti- 
mating the  reaction  by  means  of  the  alteration  in 
the  surface  tension  brought  about  by  the  displace- 
ment of  the  acid  or  the  base  of  the  indicator   by 
the  acid  or  base  of  the  medium  (this  J.,  1915,  511), 
the  authors  tried  the  homologues  of  the  salts  of  the 
fatty  acid  series  up  to  undecylic  acid  as  indicators. 
The  acids  with  C,  -  Cn  have  been  found  to  be  as  sen- 
sitive as  litmus  and  neutral  red.     Free  acids  could 
be  estimated  in  the  presence  of  a  primary  phosphate 
by  using  the  acids  as  indicators. — S.  S.  Z. 

Gas  analysis;  Improved  Orsat  apparatus  for  ■ . 

<;.  W.  Jones  and  F.  R.  Neumeister.     Chem.  and 

Met.  Eng.,  1919,  21,  734—736. 
A  description  is  given  of  the  modified  form  of 
Orsat  apparatus  used  by  the  Bureau  of  Mines. 
U.S.A.,  which  embodies  the  principle  of  removing 
the  hydrogen  and  carbon  monoxide  by  Jager's 
copper  oxide  method,  as  in  the  modification  of 
Burrell  and  Oberfell  (J.  Inst.  Eng.  Chem.,  1916, 
8,  228).  The  gas  burette  is  provided  with  a  two- 
way  stop-cock  at  the  top,  so  as  to  communicate  with 
either  the  Orsat  pipettes  containing  the  usual  re- 
agents for  the  absorption  of  carbon  dioxide,  un- 
saturated hydrocarbons,  and  oxgyen,  or  with  a 
compensator  of  the  Petersen  type.  On  raising  or 
lowering  the  levelling  bulb,  the  mercury  in  the 
compensator  forms  contact  with  a.  platinum  wire 
and   lights  a   lamp,   which   facilitates   the  reading. 


Above  the  Orsat  bulbs  is  an  electrical  heater  con- 
sisting of  a  helical  spiral  of  nichrome  wire  coated 
with  alternate  layers  of  a  mixture  of  calcined 
magnesia  and  sodium  silicate  and  asbestos  cord, 
and  covered  with  asbestos  paper.  This  heater  is 
brought  to  300°  C,  and  lowered  over  the  copper 
oxide  tube  so  that  it  rests  upon  supports.  The 
gas  is  passed  through  the  heated  copper  oxide  tube 
about  3  times  in  each  direction  and  then  into  the 
combustion  pipette.  The  heater  is  then  raised,  the 
copper  oxide  tube  cooled  by  means  of  a  blast  of 
compressed  air,  the  mercury  levelled,  and  the  con- 
traction corresponding  to  the  hydrogen  measured. 
The  gas  is  then  passed  into  the  potassium  hydroxide 
pipette  several  times,  and  again  through  the  copper 
oxide  tube,  and  the  contraction  corresponding  to 
the  carbon  monoxide  measured.  A  measured 
quantity  of  oxygen  is  introduced  into  the  combus- 
tion pipette,  the  wires  in  which  are  connected  with 
the  electric  current  through  a  transformer  and 
nichrome  resistance  wire  and  are  brought  to  a  high 
temperature  by  means  of  a  sliding  contact.  The 
gas  is  slowly  introduced  into  the  pipette  which  is 
cooled  externally  by  means  of  compressed  air  to 
prevent  breakage  during  the  combustion.  The 
figures  for  the  total  contraction  and  amount  of 
carbon  dioxide  formed  give  the  data  for  the  calcu- 
lation of  the  quantities  of  the  two  predominating 
hydrocarbons  in  the  gas  by  means  of  the  usual 
formulae.     Nitrogen  is  obtained  by  difference. 

— C.  A.  M. 

Interferometer;    Application    <>j    the    ■ to    gas 

analysis.  J.  D.  Edwards.  Chem.  and  Met.  Eng., 
1919,  21,  560—565. 
The  analysis  of  a  mixture  of  two  gases  may  be 
effected  by  the  interferometer  which  measures  the 
difference  in  their  refractivities  and  the  change  in 
the  refraetivity  of  the  mixture  produced  by  a 
change  in  the  proportion  of  one  of  the  components. 
The  author  describes  a  method  of  calibration,  and 
points  out  possible  sources  of  error  in  the  use  of 
the  instrument.  Its  application  to  typical  mixtures 
is  indicated  and  a  table  shows  its  relative  sensitive- 
ness for  different  gases.  It  may  be  used  for  the 
analysis  of  flue  gases  and  for  the  determination  of 
helium  in  mixtures.  (See  also  J.  Chem.  Soc,  Feb., 
1920).— W.   J.   W. 

Potash;    The    De    Boode   method   for    determining 

T    E    Keitt  and  H.  E.   Shiver.     J.  Ind. 

Eng.'  Chem.,  1919,  11,  1049—1052. 
Further  investigation  (see  this  J.,  1918,  253  a) 
showed  that  the  method  is  trustworthy  in  the 
presence  of  large  or  small  amounts  of  ammonium 
-nils,  organic  matter,  sodium  nitrate,  or  phos- 
phates, and  that  it  is  more  accurate  than  the  Lindo- 
Gladding  method,  the  results  in  which  vary  with 
the  kind  and  amounts  of  impurities  present. 

— \\ .  P.  S. 

Iron:  Application  of  rotating  "  reductors"  in  the 

determination  of .     W.  Scott.     J.  Ind.  Eng. 

Chem.,  1919,  11,  1135—1137. 
Ferric  salts  in  sulphuric  aoid  solution  are  reduced 
quickly  and  completely  by  rapidly  rotating 
cylinders  of  zinc  or  aluminium  with  or  without  the 
use  of  an  electric  current.  The  reduction  appears 
to  be  somewhat  more  rapid  with  aluminium  than 
with  zinc,  but  the  latter  is  more  readily  obtained 
m  a  sufficiently  pure  state.  (See  also  this  J.,  1918, 
544a.)— W.  P.  S. 

Conner  ■  Permanganate  method  for  estimating . 

LF.  Clark.    J.  Ind.  Eng.  Chem.,  1919,  11,  1138— 

1139. 
The  titration  of  cuprous  thiocyanate  with  perman- 
ganate solution  is  rendered  more  trustworthy  when 
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iikx! iiU-il  .1-  follows:-  The  cuprous  thiocyanate  is 

precipitated   from   a  -J       sulphuric   acid   solution 

(other  acida  baring  been  expelled  bj  evaporation) 

by  a  solution  containing  1     of  Bodium  thaooyahate 

and  10     of  sodium  sulphite;  the  mixture  is  boiled 

prolate  the  precipitate,  the  latter  is  collected 

on  .i  Biter  treated  previously  with  starch  solution 

and   is  washed   with   hot   water  containing  a  few 

ilphuric  acid.    The  precipitate  and  filter 

ar«_-  then  transferred  to  a  beaker  and  heated  with 

idium  hydroxide  solution  until  the 

paper  is  disintegrated  and  the  cuprous  thiocyanate 


■ 


ol  cold  16     sulphuric  acid  and 


a  quantity  ol   1       ferric  Biilphato  (anhydrous)  solu- 
tiou  arc  added  and  the  mixture  is  titrated  with  per- 
mute solution.  Towards  the  end  of  the  titration 
•  .>n r  ol  thi  bhiooyanate  fades  and  the 

mixture  becomes  white;  5  c.c.  of  concentrated  hydro- 
chloric i  l  is  then  introduoed  and  the  titration 
completed.  Under  these  conditions  I  atom  of  copper 
should,  theoretically,  be  equivalent  to  7  atoms  of 

iron.  giving  a   ratio  tailor  of  OT62(5;   as   the   result 
ual  determinations,  this  factor  is  found  to  be 

v     r    - 

Tin;  Indin  I  r  I !. ■    defection  of  .     F. 

igl.    Chem.-Zeit.,  1910,  IS,  sol. 
An  ammoniac*!  solution  of  dimethylglyoxime  gives 

cipitate  of  ferric  bydroxide  with  ferric  salts, 
and  this  may  mask  tin-  red  precipitate  given  by 
■i  ferrous  salts  with  the  reagent.  The  pre- 
cipitation of  the  iron  as  hydroxide  may  he 
prevented  by  adding  an  organic  hydroxy  i  em- 
pound  (tartaric  or  citric  adds  or  potassium  sodium 
tartrate)  which  will  form  a  complex  compound  with 
the  iron.  Ferrous  iron  is  also  no  longer  precipi- 
tin 1    as    ferrous   dimethylglyoxine,    but    gives    a 

carmine-red  solution.  This  reaction  may  be  used 
as  a  sensitive  ind  I   for  tin.     After  solution 

of  the  Bulphides  of  antimony  and  tin  in  warm  strong 
aydroc  blorii  a.  id  a  portion  of  the  solution  is  treated 
with  iron  wire  as  a  confirmatory  test  for  antimony. 
In  another  portion  the  tin  and  antimony  arc  pre- 
cipitated together  by  means  of  zinc  (tree  from  lead 
and  iron),  and  the  tin  dissolved  from  tho  metallic 
,:    by    moil  nil  of   Strong   hydrochloric   acid    (the 

presence  of  a  Utile  antimony  is  negligible).     The 

solution    is    poured    into    a    hoi    dilute    solution    of 

ferric  chloride,   a  little  curie  acid  or  potassium 

and   the  liquid   tested  for 

IS  iron  by  means  of  an  ammoniacal  alcoholic 

solution  of  dimethylglyoxime.     In   the  presence  of 

iUS    ion    the   ferrous   ion    formed   by  reduction 

i   red  coloration,   the   intensity  of  which    is 

rtional  to  the  amount  of  Btannoua  chloride. 

— C.     \.    M 

of with  titanous  chloride.    V.  F    van  Duin. 

Cbem.  Weekblad,  1919,  16,  1111—1122. 
Tmk  method   of  estimation  of   nitrogen   in   nitro- 

■    by    reduction    with    titanous    chloridi 
i'lent    titration   was  examined.      It    was 
that  the  titro  of  titanous  chloride 

ter  the  solution  bad 
1  and  that  consequently  the  analytical  results 
I    by    the    method    were    inaccurate.      In 
ds,  especially  hydrochloric  aoid,  the 
error  is  small.      Experiments  with  varioi; 

nitro-oompounds  such  a,  oitraminee  (trinitrophenyl- 
Initramine,   a  mi  not  ri  nit  rophenylmethylnitra- 

trinitromethylnitraininophenol,  trinitro- 
Initramino-anisole,  trinitrodimethyldinitr- 
anunobensene),  tetramtro-compounds  (tetranitro- 
itrophenylmethylnitramine,  tetra- 
nitroaniinei,  and  hexanitro-compounda  with  two 
nuel.-i  (hexanitrodiphenyl  sulphide  and  sulphone) 
showed  that  the  results  obtained  were  of  tho  same 
order  of  accuracy  as  is  given  by  the  Due 

hod    i  an     only    be    considered 


superior  to  the  latter  when  a  corn  pplied 

For  the  change  in  titreol  the  titanous  chloride  solu- 

nid  the  amount  of  ezo  is  ol  the  latter  solution 
necessary  for  complete  reduction  is  known.    In  the 

no   oi    nitramii  n        on     may  take 

place    :n    which    the    nil  rainmo-group    is   completely 

removed  from  the  nucleus.     \\ .  s,   \|. 

Anions;    Indirect    electrolytic    estimation    of   

without  platinum  electrodes.     E.  Lasala      Anal. 
Kis.    Qufm.,    1919.    17,    2d")     217.      (See    also    this 

.1..  ]:>V.>.  ."id  >. .) 

Tiik.  anion  is  precipitated  as  insoluble  silver  salt. 

'  d      olved  in  a  ,  ammonia 

solution  or  potassium  cyanide,  and  the  solution  is 

olysed  with  a  nickel-plated  i  opp<  c  oathode  and 

any     iron     anode.        The    method     gave    Batisl 

results    Willi    carbonate,    oxalate,    feiro-    and    fern 

cyanide,  and  thiocyanate,  but  was  found  unsuitable 
for  the  estimation  of  orthophosphal  i  ,  and 

eliminate.  The  method  may  be  used  in  the  separa- 
tion   of    chloride    and    iodide.      The   precipitate    of 

mixed  silver  salts  is  washed  with  ammonia  solution 
(sp.  gr.  0*92)  and   the  chloride  solution  i  I 

directly.  The  residual  silver  iodide  is  dissolved  in 
20%  potassium  cyanide  solution  and  electrolysed. 
A   correction    must   be    made   for   the  solubility   of 

silver   iodide   in   ammonia.      W.    S.    M . 

Toluene.     Lumsden.     Nee   III. 

Identification  of  dyes.    Hitch  and  Knapp.    See  IV. 

Dyestuffs.    Watkins.    See  IV. 

Starch    in   /"/per.     Kamm  and  Tendick.     See  V. 

into     Allen  and   Davdsson.     See  VII. 

\\.  edj       See  V'ir. 

Mercury  compounds.    Deniges.    .S'ce  VII. 

Litharge.     Morgan.    See  VII. 

Suliihur.     Bjcrregaard.     See  VII. 

Sulphur  mid  chromium  in  steel.    Goldenberg.    See 
X 

Hydrogendted  whale  oil.     Buttenburg  and   aVnger- 
hausen.    See  XII. 

/.i/-,  is    Baldracoo.    See  XV. 

Tan  sis.     Parker.    See  XV. 

Alkali  sulphides.    Bennett  and  Bennett.    See  XV. 

l'.no\  ue.     See  XV. 

Potassium  in  soils.    Walker.    See  XVI. 

Syrups  and  molasses.    Owen.    See  xvii 

ting  sugars.     Beyersdorfer.    See  XVII. 

Sugars.     Schowalter.     See  XVII. 

Dextrose  and  lo     \lose.    Lucius.    See  XVII. 

Moisturi  alt.    Ward.    See  Will. 

Acidity  of  worts  etc.    Windisch  and  Dietrich.    See 
Will. 

Abnormal    milk.      Baker    and    Van    Slyke.      See 
XIXa. 

luality  of   milk.     Baker  and   Van   Slyke. 
See  XIW. 
dstuffs  and  fodders.     Barter.    See  XIXa. 

Carbo  '•■      I. audi  and  Larson.     See  XTXb. 

aloids.    Taigner.    See  XX. 
in.     Northrop.     S< '    XX. 
Saccharin  und  benzoic  acid.    Schowalter.    See  XX. 
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Patent  List. 

The  dates  given  in  this  list  are,  in  the  case  of  Applica- 
tions for  Patents,  those  of  application,  and  in  the  case  of 
Complete  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately  and  to 
opposition  within  two  months  of  the  date  given. 

I.— GENERAL;  PLANT;  MACHINERY. 
Applications. 
Beyer.     Rim?  furnace  and  drying  plants.     1453. 
Jan.  16. 

Broadbridge.     Ball  mills  etc.     2227.     Jan.  23. 

Bury,  and  Skinningrove  Iron  Co.  Drying 
washed  mineral  matter.     2180.     Jan.  23. 

Collis  Products  Co.  Apparatus  for  desiccating 
liquids.     1800.     Jan.  20.     (U.S.,  13.12.15.) 

Conder  and  Vivian.   2242,  2243,  and  2245.  See  X. 

Davis.  Apparatus  for  drying  or  cooling  powdered 
etc.  substances.     2271.     Jan.  24. 

Dunker.  Apparatus  for  treating  air  or  other 
gas.     1469.     Jan.  16. 

Fesca  und  Sohn.  Centrifuges.  978  and  979. 
Jan.  12.     (Ger.,  26.6.15  and  18.6.19.) 

Friihwacht  (Neumann  and  Neumann).  Kibbling 
or  grinding  mills.    964.    Jan.  12.    (Ger.,  9.10.16.) 

Hirsch.  Apparatus  for  generating  gas  by  action 
of  liquids  on  solid  etc.  reagents.     1176.     Jan.  14. 

Hutton.     Process  of  drying.     940.     Jan.  12. 

Morshead.     Cooling  towers.     1606.     Jan.  17. 

Ten  Bosch.  Filtering  or  de-watering  presses. 
1678.     Jan.  19. 

Complete  Specifications  Accepted. 

1940  (1919).  Levy.  Collection  and  recovery  of 
volatile  solvents  evaporated  into  the  atmosphere. 
(137,615.)     Jan.  28. 

2858  (1919).  Kruger.  Apparatus  for  drying 
granular  and  other  substances.     (137,631.)   Jan.  28. 

3582  (1919).  Soder.  Grinding  mills.  (137,640.) 
Jan.  28. 

4856  (1919).  Savy.  Drying  apparatus. 
(123,984.)     Jan.  28. 

6175  (1919).  Tullis.  Process  and  apparatus  for 
drying.     (137,427.)     Jan.  21. 

8797  (1919).  Wallace  and  Tiernan.  Packing 
materials  and  processes  of  making  the  same. 
(131,871.)     Jan.  21. 

13,436  (1919).  Hellner.  Eotarv  digesters  and  like 
boilers.    (137,742.)    Jan.  28. 

II.— FUEL;      GAS;      MINERAL      OILS      AND 

WAXES;   DESTRUCTIVE   DISTILLATION; 

HEATING ;    LIGHTING. 

Applications. 

American  Coke  and  Chemical  Co.  Coke-ovens 
etc.  2316—2324,  2326.  Jan.  24.  (U.S.,  3.1,  22.6, 
15.9.16;  9.11.17;  11.7  and  8.9.19.) 

Burton,  and  South  Metropolitan  Gas  Co.  Gas- 
producers.    1808.    Jan.  20. 

Byrnes.     2075.     See  XX. 

Carmichael.     1932.     See  XII. 

Castelli  and  Corthesv.  Means  to  generate  gases 
from  coal  etc.     2060.     Jan.  22. 

Coke  Oven  Construction  Co.,  and  Marr.  Coke- 
ovens.     1512.     Jan.  16. 

Duckham.  Manufacture  of  mixtures  of  pul- 
verised fuel  with  tar  etc.     2315.     Jan.  24. 

Fabry.    Purification  of  coal  gas.    2050.    Jan.  22. 

Gair,  and  South  Metropolitan  Gas  Co.  Incan- 
descent gas  mantles.     1392.     Jan.  15. 

Gledhill.  Coal-carbonisation  retorts.  1886. 
Jan.  21. 

Grocott.    Fuel-gas  producer.    1263.    Jan.  15. 

Grocott.  Combined  gas-producer  and  furnace. 
1407.     Jan.  16. 

Hudson.  Method  of  making  decolorising-carbon. 
1846.     Jan.  20.     (U.S.,  15.2.19.) 


International  Coal  Products  Corporation.  Treat- 
ing lignites.     1576.     Jan.  17.     (U.S.,  30.4.19.) 

Leadbeater.  Manufacture  of  artificial  fuel.  1550. 
Jan.  17. 

Lloyd.     Peat  fuel.     1950.     Jan.  21. 

Morris.  Gas  -  generating  apparatus.  2333. 
Jan.  24. 

Complete  Specifications  Accepted. 

18,984  (1918).  Rappaport.  Manufacture  of  ace- 
tone by  drv  distillation  of  pyrolignite  of  lime  and 
other  acetates.     (137,558.)     Jan.  28. 

261  (1919).  Swinburne.  Low  temperature  de- 
structive distillation  of  coal.     (137,572.)   Jan.  28. 

4010  (1919).  West  and  Wild.  Gas-producers. 
(137,647.)     Jan.  28. 

5075  (1919).     McMinn.     See  VIII. 

9893  (1919).  Atkinson,  and  Powdered  Fuel 
Plant  Co.  Combustion  of  powdered  fuel.  (137,450.) 
Jan.  21. 

19,727  (1919).  Szekely.  Producing  cakes  of 
solid  crude  paraffin  residue.     (131,293.)     Jan.  28. 

IV.— COLOURING  MATTERS  AND  DYES. 

Application. 
Oates.    Manufacture  of  dyestuffs.    1393.    Jan.  15. 

Complete  Specification  Accepted. 
11,891  (1919).     Imray  (Soc.  Cheru.  Ind.  in  Basle). 
Manufacture  of  azo  dyestuffs  and  intermediate  pro- 
ducts.    (137,733.)     Jan.   28. 

V.— FD3RES;  TEXTILES;  CELLULOSE; 
PAPER. 

Applications. 

Bonwitt.  Manufacture  of  dissolved  or  gelatin- 
ised cellulose  esters.     1597.    Jan.  17.    (Ger.,  6.6.17.) 

Braun.  Manufacture  of  cellulose.  999.  Jan.  12. 
(Ger.,  5.8.16.) 

Deutsche  Celluloid  Fabrik.  Manufacture  of  cel- 
lulose compounds.     2120.     Jan.  22.     (Ger.,  9.1.18.) 

Fletcher  and  Ward.  Recovering  useful  products 
from  waste  celluloid.     1596.     Jan.  17. 

Frood.  Fibrous  fabrics  or  compositions  for  fric- 
tional  and  wearing  purposes.     1426.     Jan.  16. 

Great  Northern  Paper  Co.  Paper-making.  1125. 
Jan.  13.     (U.S.,.  2-5.10.18.) 

Hashimoto.  Obtaining  new  fibre  from  Sugamo 
seaweed.    1116.    Jan.  13. 

Jenkins.  Machinery  for  drying,  cleansing,  or 
carbonising  wool  etc      1279.    Jan.  15. 

Knibiehler.     Treating  silk.    1442.     Jan.  16. 

Nacfe.  Protecting  woollen  fabrics  from  moths. 
1355.     Jan.  15. 

Naefe.  Dressing  and  waterproofing  textile 
fabrics.     1356.     Jan.  15. 

Stulemever.  Treatment  of  viscose.  2056. 
Jan.  22. 

Wells.  Testing  paper,  board,  textiles,  etc.  1930. 
Jan.  21. 

Complete  Specification  Accepted. 

15,007  (1919).  Hollis  and  Woodmansey.  Cleans- 
ing wool  etc.  in  the  raw  state  or  in  any  stage  of 
manufacture.     (137,747.)     Jan.  28. 

VI.— BLEACHING:  DYEING;  PRINTING; 
FINISHING. 

Application. 
Schwarzkopf.     Bleaching,  cleaning,  and  decolor- 
ising bv  bleaching-earths.     2108.     Jan.  22.     (Ger., 
25.10.18.) 

Complete  Specifications  Accepted. 

9532  (1919).  Lomax.  Finishing  or  lustring 
textile  fabrics.     (137,710.)     Jan.  28. 

15,611  (1919).  Testilmaschinen  Fabrik  A.-G. 
Automatic  yarn  hank-dveing  machine.  (128,580.) 
Jan.  28. 
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\  II      ACIDS;   AI.KAI  L8     SALTS;   NON- 

MKI  \l.l  u     ELEMENTS. 

Am.mnii.Ns. 

ricaa  Coke  und  Chemical  Co.  Ammonia 
saturator*.     2326.    Jan.  24.    (U.8.,  17.1.15.) 

Hun  (Becker).  Manufacture  pi  oxidea  of  phos- 
phorus and  phosphoric  acid      1709.   Jan.  19. 

Chance  and  Hunt.  Gidden,  and  Uagg.  Manu- 
factare   ol    oxide    and    carbonate   of   uno.     2007. 

Jan.  gl. 
Commin.    Production  of  ammonia.   21)02.  Jan.  21. 
Dutt   and    Dntt.      Manufacture  of  sodium  oar- 

2232.    Jan.  23. 
Dutt  ami  Dutt.    Manufacture  of  sodium  hydrate, 

alumina,  anil  calcium  fluoride.      2233.    .Ian.  28. 

Dutt  and  Dutt.  Manufacture  of  soluble  potas- 
sium >alts  trom  feldspar.     2234.    .Ian.  2.'!. 

Priscber.  Prw  eat  of  vaporising  dilute  nitric  acid 
etc      1012,    Jan.  12.    (Austria.  31.8.16.) 

Bead.  Manufacture  of  chromic  oxide  and  sodium 
sulphide  from  sodium  chromate,     1340.     Jan.  15. 

Jones  and  Kelly.  Produotion  of  boric  acid  from 
sodium  pentaborate.      2063.    Jan.  22. 

Mehta.  Manufacture  of  potassium  climmatc  and 
calcium  chromate  from  chromium  ores,  felspar,  and 
gypsum.     2025.     Jan.  22. 

Mehta.  Manufacture  of  calcium  chromate  from 
chromium  ores.     2026.    Jan.  22. 

Bieurin.  Producing  aluminium  oxide  from  alu- 
minium chloride.      1711   and  1712.    Jan.  19. 

Soc.  Ind.  de  Prod.  Chimiques.  Isolating  or  puri- 
fying alkali  chroma  tea.   1997!  Jan.  21.  (Fr.,  2.8.17.) 

Wildman.  Extraction  of  alumina  and  its  salts 
from  day.   1331.  Jan.  14. 

OOMFUn     SPECIFICATIONS    ACCEPTED. 

1383  (1918).  Adams  and  Qreenwood.  Manufac- 
ture of  hydrogen.     ( 187,340.)   Jan.  21. 

3607  (1918).  Genera]  Chemical  Co.  Production  of 
ammonia  from  atmospheric  nitrogen.  (120,546.) 
Jan.  21. 

13,696  (1918).  Cnrphey.  Production  of  ammo- 
nium salts.      (137,846.)    Jan.  21. 

1730  (1919).  Matheson.  Recovering  acetic  acid 
and  manufacturing  acetates.    (137,388.)    Jan.  21. 

9942  (1919).  Biggins,  and  United  Alkali  Co. 
Manufacture  of  caustic  potash.  (137,632.)  Jan.  28. 
2  (1919).  Leach,  and  Cnited  Alkali  Co.  See 
XX 

16,021  (1919).  Norsk  Bydro-Elektrisk  Kvaelstof- 
akties.lskab.     See  XVI. 

VIII.— CLASS ;  CERAMICS. 
Applications. 
Corning  Glass  Works.    Heat  treatment  of  articles. 
1607.     Jan.  17.     (U.S.,  17,3.19.) 

Laurie,  Ormandy,  and  Osmosis  Co.  Refractory 
articles  mad.'  from  china  clay,  and  method  of  manu- 
facture.    2077.     Jan.  22. 

Complete  Specifications  Accepted. 
49,56  (1919).      Matby.      Machine  for  re-melting 
glass  articles.     (137.660.)    Jan.  28. 

(19191.      Mc Minn.      (Jlazing-cement  for   use 
in  fireclay  retorts  and  furnaces.    (137,419.)   Jan.  21. 
17,660(1919).    Harrison.    Abrasive  material,  and 
process  of  making  same.    (137,190.)    Jan.  21. 

IX      BUILDING   MATERIALS. 

A  I  'PLICATIONS. 

Dutt  and  Dutt.  Manufacture  of  Portland 
cement  from  feldspar  residues.    2231.    Jan.  23. 

Fish.  Seasoning,  sterilising,  and  drying  wood. 
Jan.    15. 

Fish.     Manufacture  of  wood.     12^3.     Jan.  15. 

Jon,  i.  Manufacture  of  fireproof  composition  for 
building  Blabs,   tiles,  etc.     20«0.     Jan.  22. 


Norton   Co.     Manufacture  ol    flooring  composi- 
tions etc.    2294.  2295.      Jan.  24.       (U.8.,   I  and 

i  i  a  i9) 

X.— METALS:  METALLURGY,  CNCL1  i > i N « ; 
ELECTRO-METALLTJRG]  . 

Ai'Ci  n  n  [OX  s 

Electrolytic  production  ol  magnesium 


magnesium      chloride.       1981. 


1137. 
See  I 

1 1  12. 

1  1  13. 


A-hi  roft. 
from     anhydrous 

Jan.  21. 

Uallantme.    Production  of  metallic  alloys. 

Jan.   13. 

Bury,  and  Skinningrovc   Iron  Co.     2180, 

Coil's.     Coating  steel  and   iron   uith  bl 
Jan.  13. 

Coles         Apparatus      for      Sherardising. 
Jan.  13. 

Conder  and  Vivian.  Crushers  or  mills  for  stone 
or  ores.     2212.  2213,  221"..     Jan.   21. 

Durant  and  Vautin.  Smelting  of  zinc.  2310. 
Jan.  2  I. 

Goslett,  and  Metals  Extraction  Corporal  ion. 
Extraction  of  tin  from  its  ores.     2226.     Jan.  23. 

Honhorst.  Steel  allovs,  and  process  of  making 
same.     1829.     Jan.  20.     (U.S.,  X.12.17.) 

International  Nickel  Co.  Manufacture  of  nickel 
and  copper.     1013.     Jan.   12.     (U.S.,  5.2.19.) 

Maodonald.  Solder  for  aluminium  or  its  alloys. 
2272.    Jan.  24. 

Picard  and  Sulman.  Cementation  agent  for 
copper  solutions.     1924.    Jan.  21. 

Complete  Specifications  Accepted. 

278  (1919).  Fuller,  and  Fuller  Engineering  Co. 
Steel-smelting  furnaces.     (137.574.)     Jan.  28. 

781  (1919).  Weyman.  Cleaning  blast-furnace  and 
like  gases.     (137,586.)    Jan.  28. 

1150  (1919).  Wevman.  Apparatus  for  cooling 
blast-furnace  gases."  (137,878:)     Jan.  21. 

2566  (1919).  Hills  and  Wheeler.  Manufacture  of 
ore  briquettes.     (137,626.)     Jan.  28. 

2705  (1919).  Wood  and  Wood.  Cupolas.  (137,399.) 
Jan.  21. 

4666(1919).  Oates  and  Green,  and  Ashton.  Acid 
or  like  baths  for  treating  wire.    (137,414.)    Jan.  21. 

7617  (1919).  Rondelli.  Oxidising  iron  or  steel 
surfaces.     (137,436.)     Jan.  21. 

8023  (1919).  Harris.  Coating  metal  on  metal  or 
other  conductive  flat  surfaces.     (137,695.)     Jan.  28. 

10,131  (1919).  Norsk  Hydro-Elektrisk  Kvaelstof- 
aktieselskab.  Metallurgical  reduction  processes. 
(126,951.)    Jan.  21. 

XL— ELECTRO-CH  KM  ESTRY. 

Applications. 

Ashcroft.    1981.    See  X. 

Eepburn.    Electrolysers.     1475.    Jan.  16. 

King.     Electric  dry  battery.     1089.     Jan.  13. 

Oldham,  and  Oldham  and  Son.  Galvanic  bat- 
teries.    1025.     Jan.  12. 

Complete  Specifications   ACCEPTED. 

12,567  (1918).  Benjamin.  Electrolytic  apparatus. 
(137,553.)     Jan.   28. 

1732(1919).  Matheson  and  Kaehn.  Electrolytic 
cells,     (187,609.)     Jan.  28. 

3676  (1919).  Van  Raden  and  Co.,  and  Smith. 
Electric  storage  cells.     (137.611)     Jan.  28. 

XII—  FATS;  OILS;  WAXES. 
Applications. 

Broadbridge.  Treatment  of  froths  containing 
'    fatty  matter  etc.     1708.     Jan     I 

Brooker  and  Rovle.  Manufacture  of  soap.  1716. 
Jan.  19. 

Carmichacl.  Purifying  and  clarifying  oil.  1932. 
Jan.  21. 

Niessen.     1113.    .*>.■  XIX 
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Nordiske  Fabriker  De-No-Fa  Akt.  Catalysts  for 
hvdrogenation  of  unsaturated  organic  compounds. 
1™  Jan.  13.     (Ger.,  17.3.19.) 

Nordiske  Fabriker  De-No-Fa  Akt  Treatment  of 
fish  oils.     1129.     Jan.  13      (Ger.,  18.3.19.) 

Schwarzkopf.     2108.     See  VI  yvtTT 

Verein.  Chem.  Werke.  1841   1974-7.  See  XVIII. 

Warburton.  Treatment  of  oils  and  fats.  1010. 
Jan.  12. 

XIII  —  PAINTS;   PIGMENTS;   VARNISHES; 
RESINS. 

Applications. 
Birkbv  and  Birkby.    Preparation  of  phenolic  alde- 
hyde condensation  products      1034.     Jan.  13. 

Chance  and  Hunt,  and  others.     2007.     bee  VJJL.    | 
Dunham.     Solubilised  Karaya  gum  composition.    , 

^Hyslop311'  Printing,  and  inks  etc.  for  use  therein.    ( 
1 7^9        Tan     **0 

Judge  and  Shapiro.     Protecting  and  preserving 
composition  or  paint.     1601.     Jan-  *'  ■  .    i;v_  ...v 
Melamid.     Manufacture  of  hard   resin-like  sub- 
stances.   1241.    Jan.  14.    (Ger.,  13.5.19.) 

Complete  Specification  Accepted. 
14,346     (1919).       Wright.       Paints.       (137,47o.) 
Jan.' 21. 

XIV.-INDIA-RTIBBER ;  GUTTA-PERCHA . 

Applications. 
Davidson.      Treatment    of    rubber    latex.      1690, 

16Minton"'  Rubber-proofed  fabrics  and  articles  of 
india-rubber.    1738.    Jan.  20. 

XV.— LEATHER;  BONE;  HORN;  GLUE. 

Applications. 
Hatschek  and  Schidrowitz.    Liquid  glue,  and  pro- 
cess of  making  same.    2148.    Jan.  23. 

Heyl.      Manufacture    of    glazed,    varnished      or 
japanned  leather.     2332.     Jan.  24.     (Ger.,  18.9.1o.) 
Niessen.    1113.    See  XIX. 


XVI.— SOILS ;   FERTILISERS. 

Complete  Specification  Accepted. 
16  021  (1919).     Norsk  Hydro-Elektrisk  Kvaelstef- 
aktieselskabet.        Ammonium     nitrate     fertilisers. 
(129,974.)    Jan.  21. 

XVII.— SUGARS ;  STARCHES;  GUMS. 
Applications. 
Barbet  et  Fils  et  Cie.       Manufacture  of  grape 
honevs  and  fruit  syrups.      19<2.      Jan.   II.     (*r., 
31.10.19.) 

Hudson.    1846.    See  II. 

Kowalski.  Purification  of  syrups  and  wastes  m 
manufacture  of  sugar.     1247.        Jan.  14.       (Ger., 

21VereVn.  Chem.  Werke.  1841,  1974-7.  See  XVIII. 
Complete  Specifications  Accepted. 
16,678     (1917).       Daniel.       Producing     caramel. 

1894  (1919)?  Stewart  and  Co.,  Durham,  and 
Wishart.  Handling  and  storing  sugar  cane  in  sugar 
factories.     (137,614.)    Jan.  28. 

15  766  (1919).  Marks  (Industrial  Apparatus 
Corporation).  Defecation  of  sugar  solutions. 
(137,750.)     Jan.  28. 

XVIII.— FERMENTATION  INDUSTRIES. 

Applications. 
Goldschmidt   and   Migeon.      Treatment  of   peat, 
distillers'  wash,  etc.     2057.     Jan.  22. 

Verein.  Chem.  Werke.  Manufacture  of  glycerol 
from  sugar.  1841,  1974-1977  Jan.  20  and  21. 
(Ger.,  12.4.15;  22.4  and  19.5.16;  18.6.17.) 


XIX -FOODS;    WATER    PURIFICATION; 
Al  SANITATION. 

Applications. 
Bv-Products  Recovery  Co.  Treatment  of  material. 

"&*S£  fey^Wnt  of  milk 
etc.    2212.    Jan.  23.    (U.S.,  11.4.160 

SaST  BFomngP^dr1o"ng18olal  S."  V 

^ieiL^App^for  boiling  and drying 
organic  substances.  1112  1114,  1115.  Jan.  id. 
(Ger.,  20.7.16;  2.1  and  12.5.17.) 

Niessen  Apparatus  for  treating  mixtures  of  fat 
and  glue-waterP  derived  from  boiling  and  drying 
organic  substances.    1113.    Jan.  13     (Ger  ,  2  10.16.) 

Thomson.  Preparation  of  non-toxic  foods  and 
extracts  from  vegetable  and  animal  matter.     1941. 

i   JWhlte  (Collis  Products  Co.).    Desiccating  butter- 
milk etc.     1135.     Jan.  13. 

XX— ORGANIC  PRODUCTS;   MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 
Applications. 
Bvrnes.      Making    aldehyde    1*%™%*™% 
\    mineral  oils  and  their  distillates.     2075.     Jan.  22. 

i    ^EUisTso^Chim.  des  Usines  du  Rhone).     Manu- 
facture   of    oxyaldehydes    and    their    derivatives. 

UNordike  Fabriker  De-No-Fa.    1126.     See  XII. 
Thomson.     Preparation  of  detoxicated  vaccines. 

1940.     Jan.  21. 

Thomson.    1941.    See  XIX. 

Thomson.     Detoxication  of  tubercle  bacillus  etc. 
I   for  preparation  of  vaccines.     2196.     Jan.  za. 
Complete  Specifications  Accepted. 

16  092  16,094—6  (1918).  Rockefeller  Institute  for 
Medical  Research.  Aromatic  arsenical  compounds. 
(120,381,  120,383—5.)    Jan.  21. 

V   2376    (1919).      Jackson    (Citro    Chemical    Co     of 
America).     Manufacture  of  citric  acid.     (l«J/,3yo.> 

,a£sJ{1919).  Leach    and  United  Alkali  Co.  Manu- 
facture of  acetic  anhydride.    (137,701.)     Jan    J8, 

14  549  (1919).  Soc.  Chim.  des  Usines  du  Rhone. 
Manufacture  of  esters  of  ethylenic  halogenhydnns. 

(123  881 (1919?-    Wilde.     Manufacture  of  aliphatic 
nitrites.     (133,304.)     Jan.  21. 
XXI  —PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 
Applications. 
Donisthorpe,   and  Dye   Impression  Photos, 
Photographic  printing.     1245.    Jan.  14, 

Moller     De-oiling  kinematograph  etc.  falms. 
Jan.  12.    (Ger.,  2.9.16.) 

Complete  Specifications  Accepted. 
8089  (1919).    Portass,  Portass,  and  Portass. 
velopment  and  chemical  treatment  of  photographic 
films      (137,703.)    Jan.  28. 

21  263  (1919).  Wieland.  Manufacture  of  colour 
scree'f  plates  or  films  for  photography  in  natural 
colours.     (137,502.)    Jan.  21. 

XXII.— EXPLOSIVES;   MATCHES. 
Application. 
Friederich.       Manufacture    of    detonating-caps 
1715.     Jan.  19.     (Ger.,  27.7.18.) 

XXIIL— ANALYSIS. 

Complete  Specification  Accepted. 

14  030    (1917).      Adams,    Bousfield,    and    Todd 

Method  and  apparatus  for  detecting  water  vapour 

or     either     of     the     gaseous    components     thereof. 

(137,547.)     Jan.  28. 


Ltd. 
961. 
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..-GENERAL;  PLANT;  MACHINERY. 

■  boiUt  plants;  Enid  data  un  the  running  of 

.     .\  ,.  ///      The  amount  0/  tr-sasn   used  by 

Htam  i't>.  D.  Brownlie.  Engineering,  L9SK>,  109, 
71-  U 

boiler  plants  investigated  OS,  or  37    .  were 

fitted  with  st«. mi  jet  hlowera.     Ii  was  found  that 

the  steam  used  by  the  blowers  varied  hum  as  little 

20     of  the  total  steam  produced  by  the 

plant,    the    avers  ■     being    8*6       for    hand-fired 

,,ii,l   ti-;       for    Mechanically-stoked    boilers.      The 

•  m   consumption   ol    properly   arranged   blowers 

.  eed  3  to  I    .  Faulty  design  or  careless 

manipulation  accounting  tor  the  balance,  though 

in  many  caeca  it  would  be  better  to  replace  the  Bteam 

by  mechanical  draught,  which  cm  an  average 

t.ik.  -  about  2J     of  the  steam  produced.-  \V.  II.  C. 

wtmv  evaporator  plant;  Atr-pump  capacities  and 

ineondtnsable-gas   volume.*    in    industrial    . 

rner.    Engineering,  1930,  109,  74—75. 

Kukmi  1.  1,  tables,  and  three  Bets  oi  curves  are  given 
aahle  the  air-pump  capacity  to  be  easily  com- 
l.  The  temperature  prevailing  in  the  condenser 
i-  approximately  that  of  the  outgoing  or  "  tail  " 
rater,  and  tins  temperature  governs  the  vacuum 
attainable.  In  general  power  practice  the  allow- 
ance, tor  ratio  of  air  to  Bteam  is  much  smaller  than 
is  practicable  with  industrial  vacuum  evaporators, 
which  have  a  greater  joint  surface  and  are  often 
dealing  with  liquids  which  give  off  permanent  Rases. 
The  following  figures  lor  air  introduced  into  the 
system,  though  calculated  for  sugar-juice,  are 
applicable  to  mo  I  chemical  liquids:  —  4  lb.  of  air 
per  Iikki  lb.  of  steam  in-  vapour;  0'2  lb.  of  air  per 
1000  lb.  of  liquor  treated  :  O'l  lb.  of  air  per  1000  lb. 
of  injector  water.  It  should  be  noted  that  the 
quantity  of  air  per  1000  lb.  of  liquor  treated  varies 
with  tin-  number  of  vessels  in  the  evaporator  svstem. 

— W.  H.  C. 

Absorption   fotrer  packing;    Resistance  of  to 

gas  flow.  F.  ('.  Zeisberg,  Amor.  Inst.  Chem. 
Eng.,  Dec.,  1919.  Chem.  and  Met.  Eng.,  1919, 
21,  765—  707. 

Tin.  resistance  of  various  forms  of  packing  was 
measured  in  an  experimental  tower,  30  ins.  in 
diam.,  and  16  ft.  high,  and  the  superiority  of  arti- 
fii  ial  packings  (corrugated  diaphragm  rings,  cor- 
rugated spiral  rings,  Hechenbleikner  blocks,  chemi- 
cal ware  tile,  and  Raschig  rings)  over  pumice, 
quarts,  and  coke  was  demonstrated.  The  general 
law  of  the  How  of  fluids  was  found  to  hold  experi- 
mentally, and  expressing  the  frictional  resistance  as 
the  pleasure  necessary  to  produce  a  given  How,  an 

fhv*  .       .  ,  .  ,  , 

equation,  p  ,      is  given,  in  which  />  is  the  pres- 

sure 111  inched  ot   water,  h   i-  the  height  of  packing 

in  feet,   1  is  tli,    volu of  gas  passing  in  cub.  ft. 

per  nun  .  g  is  the  cross-sectional  area  of  packing  ill 

"  •   and   /   is  a  coefficient  differing  in   value 

ording  to  the  nature  of  the  packing.     The  char- 

various  packings  are  shown  in  tabular 

form;   the  rapid    increase   in    resistance   with  de- 
material    is    marked,    as    is    also 
the  gi  due  to  the  wetting  of  the  sur- 

ll-siaed  packing  material.  For  any  given 
site  ,,t  pa,  king,  manufactured  shapes  give  much 
"""•  and   greater   free  space   than  do  the 

old.r  forms  of  dumped  coke  or  quartz. — C.  A.  K. 

•■'  >/   gases;   Sew    method  of  .        I. 

1  •  '    Ind.,  1919,  2,  1303—1316. 

An  ,'  type  of  absorption   plant,  especially 

applicable  Ui  the  process  of  manufacture  of  nitric 


acid  from  atmospheric  nitrogen,  has  been  con- 
structed for  the  So.  .  ;inon.  pour  lTndustiio  de 
1 ' A 1 1 1 1 1 . i  1 1 1  u  1 1 1  at  Chippis,  Switaerland,  and  a  similar 
plant  for  experimental  purposes  has  been  erected 
at  Fribourg  university.  A  description  of  the  lattei 
1-  given.    It  oomprisee  tw.i  tower  sections,  the  oppei 

lieing  empty  anil  serving  for  the  oxidation  of  the 
nitrous  gases,  whilst  the  lower  is  used  I'm  absorption 

purposes.  This  latter  consists  of  two  concentric 
tubes  placed  in  : ■  1 1  outer  vessel,  the  apaoe  between 
1  ln-111  being  filled  with  quarts  fragments  of  0*8    0*4 

grin,   in  the  upper   part   and   with  quarts  of   larger 

size  in  the  lower  part,  which  is  kept  below  the  level 
,11  the  liquid.  Both  tubes  have  oblique  apertures, 
I  cm.  diam.,  distributed  ov<  >r  their  surfaces. 
There  is  an  outlet  for  the  gas  near  the  top  and  two 
outlets   near    the   base,   one   for  drawing   off   the 

acid  and  the  other  coniuiunicat ing  with  an  air-lift. 

The  absorbenl  enters  a  distributor  through  a  pipe 

at  the  top,  and  another  opening  serves  for  admis- 
sion of  compressed  air  and  liquid.  The  column 
of  absorbent  liquid  is  not  high,  and  therefore  never 
impedes  the  How  of  gas.     The  gases  are  caused   <o 

enter  the  top  segment  and,  alter  oxidation,  How 
into  the  inner  tube  of  the  lower  segment,  ivlnn. 
they  pass  in  a  horizontal  direction  info  the  inter- 
mediate space  and  eventually  to  the  outlet.  Tin 
horizontal  How  ensures  good  absorption  even  with 
moderately  high  columns,  the  (lacking  material 
being    continuously    irrigated.      The   conditions   for 

the  best  absorption  and  the  requisite  velocity  of 
the  liquid   were  studied,   and   are  summarised   as 

regards  the  experimental  plant. — W-.  J.  W. 

Lubricants.    Frank.    See  Ma. 

Handling  barium  product*.    Zimmer.    See  VII. 

Patents. 
Drying    materials:    Drums  for  — — .     A.   Gerlach. 
Nordhausen,     Germany.       Eng.     Pat.     133,327, 
3.10.19.     (Appl.  24,228/19.)     Int.  Conv.,  10.1.18. 
A   KK.voi.viNo   drum   dryer    is   provided   with  longi- 
tudinal  liars  of   cruciform   section   (see  fig.)   placed 


hi  such  relative  positions  that  the  material  to  In- 
dried  falls  freely  four  times  during  each  revolution. 
as  shown  by  the  arrows  at  a,  b,  c. — B.  M.  V. 

Atomizing  materials  in  a  melted  state;  Process  and 

apparatus  for .    E.  Odam,  Paris.    Eng.  Pat. 

122,403,17.12.18.    (Appl.  21,085/18.)    Int.  Conv., 
18.1.  IK. 

Thk  molten  material  {.e.g.,  metals,  chemical  pro- 
ducts, vitreous  substances)   is  heated   by  the  com- 
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bustion  under  pressure,  in  a  suitable  chamber,  of 
solid,  liquid,  or  gaseous  fuel;  the  products  of  com- 
bustion are  then  allowed  to  flow  through  a  nozzle  to 
the  centre  of  which  the  molten  material  is  supplied. 
The  sudden  reduction  in  pressure  and  expansion  of 
the  gases  causes  atomisation  of  the  material  under 
treatment.  The  combustion  chamber  may  be  divided 
into  two  communicating  parts,  one  of  which  forms 
the  combustion  chamber  proper  and  the  other  forms 
the  chamber  for  heating  the  material  and  dis- 
charging the  gases. — B.  M.  V. 

Drymij  ovens;  Vacuum .  J.  D.  Taylor,  Kings- 
ton Hill.  Eng.  Pat.  136,703,  7.2.19.  (Appl. 
3065/19.) 
A  heating  shelf  or  chest  for  drying  stoves  or  ovens 
is  constructed  of  flattened  tubular  members,  spaced 
apart  horizontally  and  welded  or  otherwise  jointed 
at  each  end  to  vertical  tubular  supporting  members 
through  which  the  heating  medium  is  supplied  and 
discharged.  The  major  axes  of  the  horizontal 
members  are  substantially  parallel  to  the  surfaces 
of  the  shelves  and  normal  to  the  supporting 
members. — W.  H.  C. 

Dryer.     E.    C.   Horst,    San   Francisco,   Cal.     U.S. 

Pat.  1,325,848,  23.12.19.  Appl.,  23.4.18. 
A  KECTANGrxAH  casing  is  divided  by  parallel  vertical 
partitions  into  vertical  chambers.  The  partitions 
are  spaced  alternately  from  the  top  and  bottom  of 
the  casing  to  provide  communications  between  the 
chambers.  Horizontal  partitions  are  provided  in 
each  chamber  with  openings  at  opposite  ends  alter- 
nately, so  as  to  provide  a  zigzag  passage  through 
the  chamber.  Air  is  passed  through  the  chambers 
in  series,  and  means  are  provided  for  reversing  the 
direction  of  flow  when  required.  Heating  devices 
are  provided  in  the  chambers  to  increase  the  tem- 
perature of  the  air  during  its  passage. — W.  F.  F. 

Lifting  and  forcing  apparatus  for  solids  and  semi- 
solids;  Fluid   and/or  air   direct   pressure   • . 

S.  H.  and  C.  H.  Adams,  York.  Eng.  Pat. 
136,583,  3.7.18.  (Appl.  10,916/18.) 
A  displacement  ejector  is  provided  with  inlet  and 
outlet  valves  and  with  connections  by  means  of 
which  compressed  air  or  other  suitable  fluid  is 
delivered  into  the  space  above  the  material  in  the 
ejector  to  force  the  contents  up  the  rising  main 
and  also  into  the  body  of  the  material  itself  and 
into  the  filling  and  discharge  ducts  to  assist  in 
moving  the  breeze,  sand,  or  other  solid  and  semi- 
solid materials  which  the  ejector  is  designed  to  deal 
with.  A  controllable  variable  clockwork  mechanism 
or  a  regulated  electric  motor  allows  the  pressure 
fluid  to  enter  the  ejector  during  a  predetermined 
period  and  then  for  another  predetermined  period 
the  pressure  fluid  is  shut  off  and  the  exhaust  is 
opened.— W.  H.  C. 

Shaft-kilns  for  burning  or  roasting  non-sintering 

substances;    Gas-fired    .      A.     and    W.    W. 

Steiger,  Zurich,  Switzerland.  Eng.  Pat.  136,588, 
14.10.18.  (Appl.  16,758/18.) 
In  a  vertical  kiln  which  is  provided  with  one  or 
more  sudden  increases  in  diameter  below  the  com- 
bustion zone  in  order  to  loosen  the  material  so  that 
air  for  combustion  may  be  forced  through  the  hot 
burnt  charge,  provision  is  made  for  the  continuous 
withdrawal  of  the  burnt  and  cooled  material  by 
means  of  a  device  consisting  of  sloping  recipro- 
cating platforms  placed  under  hopper-shaped 
guides  at  the  bottom  of  the  furnace. — B.  M.  Y. 

Feeding   furnaces  for   boilers  and   other   purposes 

with    solid    fuel;    Means   for   .      Merz    and 

McLellan,  London.  A.  C.  Michie,  Newoastle-on- 
Tvne,  and  E.  G.  Weeks,  Monkseaton.  Eng.  Pat. 
136,867,  20.11.18.     (Appl.  19,082/18.) 

The  flue  gases  from   boilers  etc.,  after  they  have 


been  deprived  of  most  of  their  heat  by  econoniisers 
or  the  like,  are  passed  through  the  solid  fuel  imme- 
diately before  it  enters  the  combustion  chamber, 
the  fuel  being  supported  on  a  perforated  grate 
or  conveyor,  separate  from  or  combined  with  the 
combustion  grate. — B.  M.  V. 

Refrigerating  systems.  E.  G.  E.  Langbert,  Stock- 
holm, Sweden.  Eng.  Pat.  136,602,  10.12.18. 
(Appl.  20,554/18.) 

A  vessel  containing  a  suitable  cold  accumulator 
(e.g.,  brine)  is  surrounded  by  a  suitable  liquid  re- 
frigerating agent  that  can  be  vaporised  by  reduc- 
tion of  pressure  (e.g.,  sulphur  dioxide  or  ethyl 
chloride),  contained  in  an  outer  vessel  which  may 
be  ribbed  to  increase  the  cold-radiating  surface. 
During  working  hours  a  vacuum  is  applied  to  the 
refrigerating  medium,  more  of  the  liquid  being 
admitted  as  required,  whereby  heat  is  absorbed 
from  the  outer  atmosphere,  also  from  the  cold 
accumulator.  During  idle  hours  the  cold  accumu- 
lator absorbs  heat,  the  refrigerating  liquid  serving 
merely  to  transmit  heat  from  the  outer  atmosphere 
to  the  inner  vessel. — B.  M.  Y. 

(a)  (c)  Refrigerant  and  process  of  making  the  same. 

(b)  Eefrigerating  gas  and  process  of  making  the 

same.      A.    G.    Crawford,    Assignor    to    H.    W. 

Seaman,  Chicago.  111.     U.S.  Pats,  (a)  1,325,665. 

(b)  1.325.666.  and  (c)  1.325,667,  23.12.19.    Appl.. 

5.2.18,  25.2.18,  and  14.10.18. 
(a)  Bi'tane  and  propane  axe  mixed  in  such  propor- 
tions that  the  mixture  has  a  boiling  point  below 
1°  C,  and  the  mixture  is  then  liquefied  by  pressure. 
(d)  The  refrigerant  is  a  mixture  of  liquid  sulphur 
dioxide  and  a  liquefied  hydrocarbon  gas.  (c)  A  gas 
of  the  ethylene  series  is  mixed  with  propane  in 
such  proportions  that  the  boiling  point  of  the 
mixture  is  suitable  for  refrigeration,  and  the 
mixture  is  then  liquefied  by  pressure. — W.  F.  F. 

Evaporating  or  concentrating   liquids;   Apparatus 

for .    E.  Shaw,  London.    Eng.  Pat.  136,651, 

19.12.18.     (Appl.  21,286/18.) 

To  prevent  the  accumulation  of  deposit  on  the 
walls  of  the  apparatus,  which  consists  of  an  inner 
tube  having  a  helix  formed  on  its  exterior  and 
which  is  rotated  concentrically  within  another  tube 
having  an  external  jacket,  scrapers  of  spring  steel 
are  fitted  to  the  edges  of  the  helix.  The  liquid  to 
be  evaporated  passes  through  the  spiral  passage 
formed  by  the  helix. — W.  H.  C. 

Mixing,  circulating,  and  agitating  materials  in  a 

liquid  or  semi-liquid  state;  Apparatus  for  ■ . 

W.  J.  Coles,  and  E.  Allen  and  Co.,  Ltd.,  Shef- 
field. Eng.  Pat.  136,758,  19.5.19.  (Appl. 
12,599/19.) 
An  agitator  consisting  of  vertical  frames  rotates 
about  a  vertical  shaft  within  a  tank.  A  system  of 
compressed  air  or  gas  supply  pipes  is  carried  by 
the  agitator,  which  extends  to  the  bottom  of  the 
tank.  The  system  consists  of  horizontal  pipes 
secured  to  the  upper  part  of  the  agitator  by  which 
compressed  air  is  supplied  to  vertical  pipes,  spaced 
at  intervals,  and  having  their  open  lower  ends 
supported  by  slotted  plates  carried  on  the  lower 
part  of  the  framework. — W.  H.  C. 

Chemical  reactions;  Method  of  and  apparatus  for 

carrying  out  certain  .     T.  Hughes,  London. 

Eng.  Pat.  136,896,  21.12.18.     (Appl.  21,452/18.) 

In  reactions  in  which  a  solid  is  treated  with  a 
liquid,  the  solid  dissolving  with  the  evolution  of 
gas,  the  reaction  becomes  very  slow  when  the  dis- 
solving power  of  the  liquid  is  nearly  exhausted. 
To  overcome  this  difficulty  the  solid,  broken  into 
pieces  of  a  convenient  size,  is  contained  in  a  tall, 
narrow   vessel   and   the  liquid   is   admitted   at  the 
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bottom  from  an  overhead  t.mk.      1  he  flow  of  liquid 
is  so  adjusted   that   while   the   lower  hall   of  the 
column  in  bathed  in  liquid  the  upper  hah  i 
with  a  froth  of  nearly  exhausted  liquid  and  gas 
mi. I  part  of  the  froth  oomes  into  intimate 
contact  with  fresh  soliil  materia]  and  become 
pletelj    exhausted,   and   is   then   discharged   along 
with    tome   of    th.>    lighter    portions    of    the    solid 
through  one  or  more  overflows  into  ■  Bottling  tank 

the  gas,   liquid,    and    mud    arc   separated 

— W.    11.   0. 

Pvlverutr.    D.  McKelvey,  Chicago,  HI.    US    Pat 
1,896,678,  83.18.19.     Appl.,  1 .  i .  l ;».  '  ' 

U  is  fod  by  the  conduit.  5,  into  the 
chamber,  2.  in  which  an  impart  member,  7.  having 
a  dished  under  surface   is  suspended.     Air  under 


«UM  .-  suppl.ed  by  the  pipes,  30,  31,  and  passes 
into  the  central  jet  nozzle,  21,  so  that  a  jet  of  air 
mixed  with  the  material  to  be  pulverised  is  directed 
against  the  impact  member,  7.  Inlet  openings  are 
provided  on  the  upper  sides  of  the  tubes,  28,  so  that 
air  is  drawn  through  them  into  the  main  air-jet 
and  a  circulation  of  air  is  maintained . — W.  P.  F. 

y/-T'/"x'r  "PP<>r,Uuf.  W.  C.  Merrill,  Assignor  to 
J\%-  I?-?11  P,r""-ss  Co.,  Boston,  Mass.  U.S.  Pat. 
1,385,952,  l'.(.  12.19.    Appl.,  14.2.16. 

?^AT'.NC'.  ?"id  is  ,oirclllat«l  by  a  mechanical  device 
VS'Sf  ,  "?  '  ''  lLr'C  motor'  and  m"!'ns  a™  pro- 
The  f,fT  heat,""4  !l'",  "",id  duri"g  its  circulation. 
nw  Fuel  supply   to   the  heater   is  controlled   bv  a 

hit  rl^,  '9  ?PeTaUid  l>y  thr  same  electric  circuit 

hat  operates  the  motor  of  the  circulating  device, 

»   that    the   valve   automatically   closes    when   the 

Ped    and    an    alarm    is   simultaneous  v 

1  !>-  fuel   valve   is   adapted   to  he  opened 

"ben  the  motor  is   re-started       .See 

1         '•       188,709;  this  J..  1919,  6I2TJ 

— W.  F.  F. 

"  r,nZ ™.r,B  tV""""'",3  and  ™teU;  Method  for 
ce   of  —     to    eh, 

Frankfort.       Ger.     Pat. 

iSffifSL^  "■■tura,K or,  ,,,",1"ial  " ■  ™ 

roll,™    ,nto   the   iron    by    kneading,    pressing     or 

^.^  ,     ,  ,,;,,,;;  ■• 

..8.19.  'ifijftSSlm 


Otl-futl  burner*  for  tw  noou  and  the  like.    J  Simp- 
'-""•',"  '  10B    (Bolts  and  \„,   i,  1    d  .   Darlaaton 
i1™,'     ':■    Everton,    Wedneshury.        Eng.   Pat 
137,178,   r.8.19.     (Appl.   566]  *" 

Separating  oil  ,,,  greau  from  water:  Apparatus 
>°r  ~ — ••'•"'  Oarruthers  and  Co.,  Ltd.,  J. 
Gourlay,  0.  M.  Jackson.  (,     k    Johnstone,  and 

ippritf/ifr  EngPat- is7>9i8'«>*i»- 

Drving  apparatus.    G   D    Harris,  New  York.    Eng 
Pat.  136,631,  17.18.18.     (Appl.  81,060/18.) 

See  U.S.  Pat.  1,282,822  of  1918;  tins  .1  .  1919,876a. 

Htot-exchanginv  apparatus.  A.  D.  Harrison. 
Marge.     U.S.  Pat.  1,325,637,  23.12.19.     Appl., 

Shb  Eng.  Pat.  116,786  of  1917;  this  J.,  1918,  398  a. 

Ether  and  alcohol  gapo\  ,„  the  air  of 

factories;  Process  and  apparatus  for  the  recovery 

°f    ■      E.    A.    Barbet,    Pans        n  g     pnt' 

1,326,432,30.12.19,    Appl.,'  4.10.1ft 

See  Eng.  Pat.  101,723  of  1916;  this  J.,  1918,  45a. 

Muffle-furnace.     T.   W.  8.  Hutchins,  Middlewich. 

U.S.  Pat.  1,320,671,  23.12.19.     Appl.,  15.10 
See  Eng.  Pat.  120.633  of  1917;  this  J.,  1919,  1  A. 

Adsorbed  substances;  Process  for  separation  of 
— — .  B.  Sehwerin,  Assignor  to  Ges.  fur  Elektro- 
Usmose,     Iranktort,     Germany.  US      Pat 

17:ilo'l95'    23-1219-      ApP'>    4-113-      Binewed 

See  Eng.  Pat.  24,686  of  1912;  this  J.,  1913,  432. 

Chemical  reactions.     Ger.  Pat.  304,479.     See  XI. 

Electrical  purification  of  gases.     Ger.  Pat   314  775 
<bee  XI. 


IK-FUEL ;    GAS ;    MINERAL  OILS  AND 
WAXES. 

Coal;  Forms  in  which  sulphur  occurs  in A  R 

Powell  and  S.  AV.  Parr.     Bull.  Eng.  Expt.  Stat! 
Illinois  Univ.    Gas  J.,  1920,  149,  79. 
The  sulphur  of  coal  occurs  in  four  characteristic 
forms,     two     organic     and     two     inorganic.       The 
"  resinic  organic"  type  is  present  in  the  portion 
of   the  organic  material   soluble  in   phenol.        The 
"humus   organic"    type  of  compounds   are   shown 
to  bo  closely  related  to  humus  substances  l>v  their 
chemical  reactions.     The  pyritic  or  marcaaitic  sul- 
phur is  present  as  FeS2,  as  indicated  by  the  iron- 
sulphur  ratio  when  the  pyrites  is  oxidised  and  dis- 
solved.    The  sulphate  sulphur  is  characterised  by 
solubility   in  dilute  hydrochloric  acid   without  pre- 
liminary oxidation.    Free  sulphur  was  not  found  in 
any  of  the  coals  tested,  and  is  presumably  absent 
except  in  unusual  cases  where   it  might  occur   in 
small    quantities    as    a   decomposition    product    of 
pyrites.    Some  of  the  sulphur,  probablv  the  pyritie, 
is  gradually  oxidised  to  the  form  of  sulphate*     The 
experimental  data  suggest  that  when  coal  is  coked 
sulphate  sulphur  is  retained  by  the  coke,   but 
in    ome  form  other  than  inorganic  sulphate,  whilst 
the  pyritic  sulphur  is  partially  volatilised,  a  portion 
being  left  in  the  coke,  probably  as  sulphide.     All 
the  pyrites  is  decompc  sd       Hie   resinic  sulphur   is 
left  in  tho  coke,  but  in  a  form  different  from  that 
1  xisting  in  the  coal,  and  the  humus  sulphur  partly 
volatilises,  some  remaining  in  the  coke  in  a  changed 
form.     The  analytical  methods  used  are  deseribed 
in  detail,   and    the   results   tabulated   for  different 
coals. — w.  P. 

c2 
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Anthracite ;  Burning  steam  sizes  of  with  or 

without  admixture  of  soft  coal.  W.  P.  Frey. 
U.S.  Bureau  of  Mines,  Tech.  Paper  220,  1919. 
8  pp. 
A  boiler  plant  designed  for  bituminous  coal  and 
operating  with  natural  draught  is  capable  of  using 
20%  of  steam  sizes  of  anthracite  mixed  with  bitu- 
minous coal  without  material  loss  in  efficiency  and 
without  change  of  equipment  provided  sufficient 
grate  space  is  available.  Larger  proportions  of 
anthracite  may  be  used  if  a  blower  is  added.  The 
fineness  of  steam  size  anthracite  necessitates  a 
change  of  grate  when  the  mixture  contains  over 
40%  of  anthracite.  Proper  mixing  is  essential,  and 
the  coal  must  be  fired  evenly  in  small  quantities. 

— W.  P. 

Arsa  coal;  Sulphur  content  of  and  yield  of  loic- 

temperature   tar  from  .     F.   Fischer.     Ges. 

Abhandl.  zur  Kenntnis  der  Kohle,  1918,  3,  98— 
101.  Chem.  Zentr.,  1919,  90,  IV.,  977—978. 
Eschka's  method  for  estimating  sulphur  was  found 
to  be  unsuitable  for  coal  having  a  high  sulphur  con- 
tent. For  example,  Arsa  coal  was  found  to  con- 
tain 6'87%  of  sulphur  by  Eschka's  method,  whereas 
estimations  by  decomposition  with  nitric  acid  in 
a  sealed  tube  gave  9'74 — 9'89%.  The  coal  contained 
H20,  P6%  ;  ash,  1P4%  ;  C,  6594— 66-14%  ;  H,  4-83— 
5"02%  ;  gave  a  coke  residue  of  55%  in  a  crucible; 
benzene  extract  in  a  Soxhlet  apparatus,  07%  ;  ben- 
zene extract  under  pressure,  14'2%.  In  a  distilla- 
tion test  with  10  kilos,  in  the  rotary  apparatus 
described  previously  (this  J.,  1919,  563a)  the  coal 
gave  1'5  kilos,  of  tar,  63  kilos,  of  coke,  and  600 — 700 
litres  of  inflammable  gas.  In  a  distillation  test 
under  ordinary  conditions  the  coal  (30  grms.) 
melted  and  gave  5'3  grms.  of  tar,  of  sp.  gr.  102. 
The  formation  of  a  liquid  tar  and  melting  under 
heating  show  that  Arsa  coal  is  a  true  coal.  The  tar 
contains,  however,  in  contrast  to  tars  from  most 
coals  giving  a  high  yield  of  low-temperature  tar, 
only  10—15%  of  phenols.— L.  A.  C. 


Gasification;  Complete  .     H.  Strache.  J.  Gas- 

beluecht.,  1919,  62,  709—713. 

The  author  discusses  the  advances  in  the  supply 
and  use  of  gas  made  by  complete  gasification  pro- 
cesses during  the  past  25  years.  The  proper- 
ties of  water-gas — lower  calorific  value  per  cub.  ft., 
lower  air  requirement,  higher  speed  of  inflamma- 
tion, higher  specific  gravity,  and  non-luminous  blue 
Hame — render  alterations  necessary  in  the  burners, 
and  this  has  stood  in  the  way  of  its  more  extended 
use.  On  the  other  hand  the  water-gas  process 
possesses  great  advantages  in  its  flexibility,  small 
ground  space  required,  and  low  cost  of  plant.  Com- 
plete gasification  may  yield  one  of  two  kinds  of  gas. 
The  first  class,  which  includes  producer  gas,  semi- 
water  gas,  and  Mond  gas,  has  a  calorific  value  of 
125 — 175  B.Th.U.,  and  has  a  nitrogen  content 
of  50%  or  over.  The  second  class  includes  "  Doppel- 
gas  "  (double-gas),  which  has  a  calorific  value  of 
360—390  B.Th.U.,  and  contains  3—6%  of  nitrogen, 
and  "  Trigas  "  (a  mixture  of  coal-gas,  water-gas, 
and  producer-gas),  which  has  a  lower  calorific  value 
and  a  higher  nitrogen  content  than  "  Doppelgas." 
The  gases  obtained  by  complete  gasification  have 
a  lower  calorific  value  than  coal  gas  made  under 
pre-war  conditions,  but  their  use  has  many  advan- 
tages (see  this  J.,  1919,  707  a).  The  supply  of  gas 
of  high  nitrogen  content  and  low  calorific  value  for 
long  distance  transmission  is  not  recommended. 
The  economy  or  otherwise  of  the  recovery  of  by- 
products during  complete  gasification  processes  is 
being  investigated  by  the  Institut  fur  Kohlenver- 
gasung  und  Nebenproduktengewinnung  in  Vienna. 

— W.  P. 


Oil-gas   manufacture;    Erperiments   in    connection 

with .    J.  D.  Buys.    Chem.  Weekblad,  1919, 

16,  746—780. 
A  series  of  investigations  has  been  made  on  the 
Rincker-Wolter  process  in  which  oil  from  petroleum 
residues  is  sprayed  over  hot  coke,  air  and  steam 
being  admitted  into  the  generators.  Preliminary 
trials  were  carried  out  with  Mexican  Panuca  crude 
oil,  and  a  special  method  was  devised  to  remove  the 
sulphur  from  the  gas  produced,  but  other  oils  were 
found  to  be  more  suitable.  The  triais  included 
investigations  on  the  air-blast,  the  water-gas  pro- 
duction, and  the  gasification  of  the  oil.  Extensive 
samples  were  taken  of  the  gases  at  various  stages, 
and  determinations  were  made  of  the  amount  of 
water  evaporated  and  the  quantity  of  steam  re- 
quired for  most  effective  working.  An  illuminating 
gas  of  4800—5000  cals.  was  aimed  at.  The  details 
of  the  trial  runs  and  the  results  obtained  are  tabu- 
lated and  plotted  as  curves.  It  was  found  that 
the  yield  of  gas  from  the  oil  is  proportional  to  the 
rapidity  with  which  the  products  are  removed. 
To  ensure  this,  water-gas  alone  is  insufficient  and 
steam  must  be  introduced.  Hydrogen  may  be 
absorbed  by  the  oil  from  the  water-gas  under  cer- 
tain conditions.  No  separation  of  carbon  appears 
to  take  place. — W.  J.  W. 

Producer-gas  for  motor  vehicles.  D.  J.  Smith. 
Inst.  Automobile  Eng.,  Jan.  8,  1920.  Engineer- 
ing, 1920,  109,  59—64,  92—95. 
The  author  has  shown  that  producer-gas  can  be 
used  to  drive  motor  vehicles,  and  he  claims  the 
following  advantages: — Home-produced  fuels,  some 
of  which  are  even  at  present  waste  products,  can  be 
used.  There  is  no  fire  risk.  Producer-gas  requires 
no  labour  for  its  production  like  coal-gas.  No  gas- 
bag is  required.  A  vehicle  can  travel  the  same  dis- 
tance as  on  petrol  without  taking  in  fresh  fuel. 
The  gas  is  of  uniform  quality,  so  that  mixture 
troubles  are  eliminated.  It  is  the  cheapest  source 
of  power  for  motor  vehicles  known  at  present,  and 
with  coal  at  40s.  per  ton  is  equal  to  petrol  at  2id. 
per  gall,  when  used  in  the  same  engine.  A  gas 
producer  is  lighter  and  smaller  than  a  compressed 
gas  installation.  It  requires  no  pressure,  and  is 
therefore  free  from  danger.  Against  the  above 
the  following  disadvantages  must  be  considered. 
It  takes  from  15 — 20  mins.  to  start  from  cold  when 
using  a  producer.  The  extra  weight  of  the  plant 
has  to  be  taken  into  account.  Periodical  cleaning 
is  necessary.  From  3 — 4  mins.  is  required  to  start 
after  a  lengthy  stop.  There  is  an  increase  of  75% 
in  weight  of  fuel,  including  water,  to  cover  any 
given  distance  as  compared  with  petrol.  The  fol- 
lowing comparisons  are  given  for  a  five-ton  com- 
mercial lorry :  — 


Steam 


Price  of  fuel 

Cost  in  pence  per  gross 

ton  mile 
Cost  in  pence  per  net 

ton  mile 


50s.  per  ton 
0-31 
0-75 


Petrol 


Producer 


3s.  per  gall. 
0-66 
1-20 


55s.  per  ton 
0048 
0091 


The  author's  producer  has  been  designed  to  do 
away  with  a  thick  fuel  bed  and  to  burn  any  volatile 
matter  so  completely  that  a  bulky  water  scrubber 
for  the  gas  will  not  be  needed.  The  fuel  bed  is  only 
about  6  in.  deep  and  practically  continuous  feeding 
of  fuel  and  discharge  of  ash  are  maintained  by 
coupled  feed  and  discharge  valves.  The  fuel  ignites 
auonce,  and  the  ash  is  not  allowed  to  rest  long  enough 
to  fuse  into  clinker.  The  only  impurity  in  the  gas  is 
a  little  of  the  fine  dust  of  the  fuel  carried  over 
by  the  draught,  and  the  gas  is  purified  by  passing 
it   through   a   dry   tubular   scrubber   heater  whero 
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tii.-  i    the  producer   is   pro-heated.     The 

is  easily  cleaned   oat  and   the   produoer 
i    is  jacketed,   air   being   passed    through    the 
i  the  water  aaturator  and   thence  to  the 
["he  whole  apparatus  weighs  -    3  cwt., 
compact   enough    i«    be    carried    on    the 
,i  I  oi  the  oar.    The  fuel  (anthracite,  coke, 
charcoal,    or     prepared     peat)     is    carried     in     a 
bunker  under  the  hood  over  the  driver's  --.'at,  and 
.1  i.v  gravity;  the  water  is  carried  under  tho 
Both  vehicle  and  Angina  ought  to  be  specially 
.   for  use  with  producer-gas,  but  very  fair 
have  been  obtained  with  a   petrol  engine; 
the  <  oat  per  gross  ton  mile  in  the  same  vehicle  and 
engine  was  found  to  be  l'45d,  with  petrol  against 
!56d.   with   producer-gas.     The  producer-gas   is 
Utter  adapted   i"  the  larger  and  heavier  commer- 
cial ■  lass  ol  vehicles,  and  ii  generally  adopted  would 
petrol,  benzol,  etc.  for  the  lighter  pleasure 
ears.     Experiments  have  shown  thai  no  danger  is 
to  he  apprehended  from  .  \  ape  of  carbon 

monoxide,  even  when  the  vehicle  is  standing. 
Anthracite  in  the  form  of  "  beans  "  which  pass  a 
J-  or  r-in.  screen  is  the  most  satisfactory  fuel,  but 
•  mav  be  used,  although  it  contains  a  good  deal 
more  ten  and  sulphur  and  docs  not  feed  so  easily. 
Charcaal  is  a  good  fuel  but  is  bulky.  Peat 
briquettes  which  have  had  the  objectionable  volatile 
matter  driven  off  by  heat  arc  very  satisfactory.  The 
best  results  are  obtained  with  a  fuel  bed  of  6  in.  for 
anthracite,  7  for  coke,  t  for  charcoal,  and  2  or  3  in. 
for  prepared  peat.— W.   II    C. 

■  kol  or  rtl'    ,  /   ■     (trial  |  rocess  for  the  synthetic 

manufacture  of from  the  gases  obtained  in 

the  distillation  of  coal.  E.  de  Loisy.  Comptes 
rend.,  1890,  1 70,  50— 53. 
I  i w  and  Damiens  have  shown  that  in  the  pre- 
sence ni  catalysts  bui  h  as  vanadic,  uranic,  tungstic, 
or  molybdic  acids,  sulphuric  acid  rapidly  and  com- 
pletely absorbs  ethylene  (this  J.,  1913,  277),  and  it 
has  since  been  shown  by  Damiens  that  the  ethylene 
is  absorbed  as  ethyl  hydrogen  sulphate.  The  author 
makes  use  of  these  two  important  facts  in  his 
proo-..  1  he  coal  gas  is  bubbled  through  the  add 
at  a  concentration  ol  lit)  IS.,  and  by  suitable  subse- 
quent dilution  and  distillation  alcohol  or  ether  may 
be  obtained  as  required.  The  diluted  acid  serves 
tor  tin-  i  ii  of  ammonium  sulphate.    Since, 

however,    twice  as   much   acid    is    required    for    the 
absoiptioii    ol    ethylene    as    foi     I  he    production    of 
ammonium  sulphate,  a  portion  of  the  acid  is  con- 
rated   by   means   oi    the   waste  heat  from  the 

nig   from    the   coke  ovens,    and   can    thus   be 

I   either  for  the  absorption   of  the  ethylene  or 

the    preliminary    drying   of    the    gases    and    tho 

upturn  ot  the  traces  of  propylene,  butylene,  and 

drocarbons  present.    By  this  method  it 

is  .  jary  to  replace  the  acid   removed   in 

ammonium  sulphate.     (See  also  Bury, 

ibis  J.,  1930,  94a).     YV.  G. 

Production  of in  the  flumes 

of  y"  A    Kling  and  1).  Plorentin.    Comptes 

1819,  169.  1404—1406. 

A  1  i   samples  of  gas,  some   industrial  and 

Dntaining  from  0  to  60      CO,  were 

burnt   in   different    types   of    burners     in    a    large 

ehai  !  at  the  end   ol    an   hoar  the  carbon 

in  the  air  was  estimated.     It   is  shown 

that  the  production  of  carbon  monoxide  is  mainly 

dpi  'Men  mi. .line;  of  the  flame,  and  for  a 

giv.n  type  of  burn,  r  is  practically  independent  of 

the    amount   originally    present    in    the    gas.       The 

Auer  burner  produced  comparatively  large  amounts 

n    monoxide,    and    it    is   shown    that    this   is 
doe   in  unlv   to   t!  e    of    the    incandescent 

mantle.  I  he  hourly  production  of  carbon  monoxide 
with  i  ••rtain  common  types  oi  burners  is  sufficiently 
high    to   "arrant   further   efforts   to   improve   them. 


The    amount    ol    carbon    monoxide    .online;    into    the 

air  by  leakage  from  the  piping  etc.  "i  an  intei    n 
supply  having  II  taps,  the  gas  containing  20     00, 

is  much  less  than  the  amount   produced   in  the  same 

time  by  burning  the  gas  in  a  small  furnace  or  a 
small  Auer  burner.     AV.  (.'. 

Niti  i  of . 

I..   Simpson,    chem.   and    Met.    Eng.,    1920,  22, 
20-  22. 

The  economj   of  shale  distillation  in  "single"  or 

"dual  purpose"  retorts  under  the  eon. In  ions  ob- 
taining    in      North      America      is     discussed.     Tho 

"dual  purpose"  retort,  which  is  designed  to  re- 
cover a  maximum  of  nitrogen  from  the  shale,  even 
at  the  expense  oi  the  oil  content,  necessitates  high 
rapital  i  aargi    .  and,  taking  into  account  the  high 

local  costs  of  sulphuric  acid,  labour,  and  plant  re- 
pans,  coupled  with  the  probable  fall  in  value  of 
ammonium  sulphate,  the  view  thai  the  successful 
establishment  of  tho  oil  shale  industry  depends  on 
the  continued  extreme  recovery  of  the  nitrogen  is 
not  accepted.  Tho  success  of  the  industry  is  held 
to  bo  dependent  on  a  single  purpose  retort,  erected 
at  low  cost,  which  will  yield  a  maximum  quantity 
of  oil,  and  the  recovery  of  nitrogen  is  not.  advisable 
unless  sulphuric  acid  can  he  obtained  cheaply  or 
unless  a  good  local  market  for  ammonium  sulphate 
exists. — C.  A.  K. 

Mineral    ails;    ltemoval    of    aromatic    hydrocarbons 

from In/  means  of  trioxymethylene-sulphuric 

and.  J.  Tausz.  J.  prakt.  Chem.,  1919,  99,  276 
—280. 
The  efficiency  of  Nastjukoff's  formolito  process 
(this  J.,  1904,  1082)  is  increased  by  the  use  of  tri- 
o\\  methylene  m  place  of  formaldehyde  solution. 
In  the  case  of  an  oil  volatile  in  steam,  e.g.,  refined 
ligroin,  500  c.c.  is  added  to  a  solution  of  trioxy- 
methylene  (30  grms.)  in  sulphuric  acid  (100  grms.). 
Tho  mixture  is  kept  cool  and  well  shaken  for  half 
an  hour,  after  which  ice  (500  grms.)  is  added,  and 
the  oil  distilled  with  steam.  Salt  may  bo  added  to 
the  mixture  before  the  addition  of  ice  in  order  to 
protect  the  hydrocarbons  from  the  sulphuric  acid. 
Less  volatile  mis  are  first  diluted  with  ten  volumes 
of  previously  treated  petroleum  spirit.  It  is  in- 
advisable to  prolong  the  treatment,  because  a  pro- 
portion of  the  oil,  which  increases  with  the  dura- 
tion of  the  reaction,  is  always  lost.  Thus  1.3.1-tri- 
iiiethyleyelohexanc  soon  gave  a  coloration  with  the 
reagent,  and  after  two  days  a  yellow  precipitate 
was  obtained  by  successively  adding  ice  and  am- 
monia. Aromatic  hydrocarbons  can  be  detected  in 
gaseous  mixtures  by  the  formation  of  a  red  pre- 
cipitate on  shaking'  with  1 — 2  c.c.  of  the  reagent. 
The    reaction    is    also    shown    by   diolefines,    such    as 

methyl-    and    dimethyl-butadienes,    which   contain 

Conjugated  doable  bonds,  bul  in  the  ease  of  aro- 
matic hydrocarbons  is  limited  to  tboso  which  con- 
tain a  hydrogen  atom  in  tho  nucleus.  Thus,  hexa- 
tnethyl-  and  hexaethyl-benzenes  do  not  respond  to 
it.— J.  K. 


volatile  liquid  mixtures;  Determina- 
(.'.  Barsky.     J.   tnd.   Eng.  Chem., 


Fuel  value  of 

Hon  of  

1920,  12,  77 

THE    Use    of    gel 

determinal  ion 

liquids    in    a 

s:  meted  of  i .i'l 

so  that   the  hit 

are  rilled  ;    all 

wire  is  Hound  round  the  capsule. — W.  P.  S. 

n,i  fractionation;  Constant  temperature  stiUhead 

for  light  .     F.   M.   Washburn.     J.  Ind.   Eng. 

Chem.,  1920,  12,  73—77. 
The  stillhead  described  is  used  in  conjunction  with 


atin  capsules  is  recommended  in  the 

of    the    fuel    value    of    very    volatile 

IhiihI)  calorimeter.  They  are  oon- 
inary  capsules  by  turning  in  the  caps 
ter  lit  the  menisci  when  the  capsules 
is   thus  excluded.      The    igniting 
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a  Hempel  column;  it  consists  of  a  spiral  made  from 
a  12  ft.  length  of  f  in.  wrought  iron  pipe,  the 
diameter  of  the  spiral  being  about  6  in.  This  spiral 
is  mounted  in  an  oil-bath  which  is  heated  by  a 
resistance  coil  immersed  in  the  oil,  and  the  required 
temperature  is  maintained  by  means  of  a  thermo- 
regulator  and  relay.  The  oil-bath  is  provided  with 
a  stirrer.  The  lower  end  of  the  spiral  is  connected 
to  the  side  tube  at  the  top  of  the  Hempel  column, 
which  is  1J  in.  in  diameter  and  made  of  glass,  whilst 
a  side  tube  at  the  upper  end  of  the  spiral  is  con- 
nected to  an  ordinary  condenser.  The  oil  to  be  dis- 
tilled is  contained  in  a  1500  c.c.  flask  attached  to 
the  lower  end  of  the  Hempel  column  and  heated  by 
a  Rose  burner  with  a  hemispherical  top  covered  with 
abestos-coated  gauze.  Thermometers  are  inserted 
in  the  top  of  the  Hempel  column,  in  the  top  of  the 
spiral,  and  in  the  oil-bath  respectively.  The  appa- 
ratus gives  fractions  which  have  a  very  small  b.  pt. 
range,  and  almost  all  of  each  of  the  components  of 
a  mixture  {e.g..  benzene,  toluene,  and  solvent 
naphtha)  can  be  distilled  in  a  practicallv  pure  state. 

— W.  P.  S. 

Lubricants;  Technical  and  scientific  examination  of 

.     F.   Frank.      Z.    angew.    Cheni.,   1919,   32, 

374—379. 

Hilliger  (Z.  Ver.  deuts.  Ing.,  191S,  173)  estimated 
that  approximately  0'2  grm.  of  cylinder  oil  was 
consumed  per  h.p.  per  hour,  whilst  Schmidt  found 
that  although  this  value  might  be  reached  it  was  too 
high  for  the  general  practice  of  lubrication.  From 
the  experiments  of  Haserick  and  others  the  conclu- 
sion is  drawn  that  not  only  can  this  value  be 
reached,  but  that  with  good  working  it  must  be 
reached,  since  normally  there  is  superheating  up 
to  330°  C.  The  use  of  an  unsuitable  oil  or  of  an 
excessive  quantity  of  a  suitable  oil  is  indicated  by 
the  appearance  of  the  oil  flecks  produced  on  tinfoil 
or  cartridge  paper  when  held  at  a  distance  of  about 
10  cm.  from  the  indicator  tap  of  the  cylinder,  so 
as  to  receive  in  each  test  the  same  number  of  puffs 
of  vapour.  In  the  case  of  asphaltogenic  oil  and 
normal  lubrication  the  oil  fleck  is  diffused  and 
shows  no  sign  of  radiating  structure,  whilst  exces- 
sive lubrication  with  acid  and  asphaltogenic  oil 
produces  a  very  dark  fleck  with  sharply  defined 
radiations.  Excessive  lubrication  of  the  cylinders 
of  gas  engines  results  in  deposits  due  to  incomplete 
combustion  of  the  lubricant  mechanically  separated. 
Highly  refined  oil  does  not  necessarily  give  the  best 
results  in  interior  lubrication.  In  the  case  of  the 
cylinders  of  such  engines  as  Diesel  motors  the  best 
results  were  obtained  with  absolutely  ash-free  oil, 
which  was  also  exceedingly  pure  in  other  respects, 
and  had  a  high  flash-point.  It  is  possible  also  to 
obtain  good  results  with  such  oils  artificially 
thickened,  e.g.,  with  montan  wax.  The  flash-point 
of  an  oil  is  not  an  absolutely  decisive  factor,  since 
it  may  be  materially  lowered  by  the  motor  spirit. 
Hence,  as  a  safeguard,  in  the  case  of  large  gas 
engines  the  flash-point  should  not  be  below  180°  C, 
but  a  viscosity  of  3°— 4°  Engler  is  sufficiently  high. 
Turbine  oils  should  be  as  pure  as  possible,  so  as  not 
to  emulsify  readily  with  water,  and  have  a  high 
flash-point,  sp.  gr.  as  low  as  possible,  and  a  viscosity 
of  not  less  than  3°  Engler.  As  a  rule  oils  intro- 
duced into  the  circuit  of  turbines  are  not  effectively 
cooled,  the  coolers  being  too  small  to  effect  complete 
separation  of  the  admixed  water.  It  is  important 
that  the  oil-hole  should  be  outside  the  electric  field 
to  obviate  the  effect  of  the  nitric  acid  formed  from 
the  atmosphere  upon  the  oil.  For  internal  lubrica- 
tion the  conditions  may  be  less  stringent.  Experi- 
ments in  which  spindle  oil  (viscosity  1'5°  at  50°  C.) 
was  substituted  for  castor  oil  (viscosity  139° 
Eng'.er)  for  shaft  lubrication  showed  a  reduction  in 
the  boat  of  friction  from  34-4°  C.  to  6-9°  C.  Com- 
parative results  obtained  with  a  good  lubricating 


grease  and  a  fairly  fluid  mineral  oil  showed 
that  the  energy  consumed  by  the  latter  was  about 
31'9%  less  than  in  the  case  of  the  grease.  Details 
are  given  of  an  experimental  plant  in  Diisseldorf 
where  oils  are  tested  under  aotual  working  condi- 
tions. Experiments  on  a  large  scale  on  the 
manufacture  of  lubricating  oils  from  low-tem- 
perature tar  have  shown  that  it  is  not  so  much 
a  question  of  the  temperature  at  which  the  tar  is 
separated  from  the  coal  as  of  removing  the  tar  as 
rapidly  as  possible  from  the  influence  of  the  heat. 
Another  important  factor  is  that  the  time  required 
for  the  coal  to  swell  up  should  be  independent  of 
the  rate  at  which  the  retort  can  produce  gas.  The 
oils  obtained  by  the  decomposition  of  tars  usually 
show  a  strong  tendency  to  form  asphalt  owing  to 
the  presence  of  unsaturated  hydrocarbons,  whilst 
owing  to  their  high  paraffin  wax  content  they  fre- 
quently solidify  at  a  high  temperature.  The  first 
drawback  may  be  obviated  by  rapid  distillation  of 
the  tar  with  superheated  steam,  whilst  paraffin  wax 
may  be  removed  by  the  ordinary  process  of  chilling 
or  by  Edeleanu's  sulphur  dioxide  process.  Other 
solvents,  in  addition  to  liquid  sulphur  dioxide, 
appear  to  have  an  analogous  action. — C.  A.  M. 

Combustible  matter  in  rocks.  Fieldner  and  others. 
See  VII. 

Patents. 

Artificial  fuel;  Manufacture   of   •.      C.    M.    C. 

Hughes,  Bognor,  and  T.  Hill-Jones,  Ltd., 
London.  Eng.  Pat.  136,584,  17.8.18.  (Appl. 
13,414/18.) 

A  method  is  described  for  the  manufacture  of 
briquettes  containing  coke,  breeze,  furnace  ashes, 
sawdust,  peat,  coal,  or  anthracite,  together  with 
pitch,  filter-cake  from  sugar  refineries,  iron  oxide, 
lime,  or  chalk  as  a  binder. — W.  P. 

Fuel.  J.  V.  Eyre,  Chertsev,  Surrev.  Eng.  Pat. 
136,790,  12.9.19.     (Appl.  22,433/19.) 

The  fuel  consists  of  coal  dust  6^ — 10  parts,  pitch 
li — 3  parts,  and  sawdust  2 — 3J  parts,  all  measured 
bv  bulk.  The  powdered  components  are  intimately 
mixed,  and  are  heated  to  250°  F.  (about  120°  C.) 
with  agitation.  The  mixture  is  then  compressed  to 
one-third  of  its  original  volume  whilst  still  warm. 
It  is  finally  sprayed  with  water  to  cool  and  harden. 

— W.  P. 

Carbonisation  of  fuel  by  vertical  coke  ovens  and 
the  like.  W.  E.  Davies,  Penvgraig,  S.  Wales. 
Eng.  Pat.  136,880,  19.12.18.     (Appl.  21,239/18.) 

The  coking  chamber,  which  is  discharged  from 
below,  is  surrounded  by  a  band  of  flues.  The  flues 
are  triangular,  heart-shaped,  or  oval  in  section, 
and  are  in  sets  of  three  vertical  flues,  one  flue 
being  a  heating  flue  and  the  others  waste  heat 
flues,  the  three  being  so  connected  together  that 
heating  gases  having  traversed  the  heating  flue 
pass  directly  through  both  the  waste  heat  flues. 
The  waste  gases  are  collected  in  horizontal  flues. 
By  means  of  horizontal  perforated  diaphragms,  at 
suitable  distances  apart,  the  heating  gases  are  made 
to  travel  against  the  wall  of  the  oven  chamber.  A 
sheet  of  impermeable  metal  may  be  placed  between 
double  heating  walls  and  between  the  stages  of 
heating  flues  to  prevent  diffusion  of  the  gases.  The 
temperature  of  the  centre  of  the  oven  may  be  con- 
trolled, or  secondary  reactions  may  be  produced  by 
introducing  gases  or  vapours  at  the  top  or  bottom 
of  the  flues  for  withdrawing  volatile  products,  by 
partially  or  completely  foroing  the  gases  into  the 
body  of  the  charge  and  withdrawing  the  products 
of  reaction  by  suction,  maintained  continuously  or 
intermittently.    The  oven  may  be  operated  under  a 
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thin  the  .  .ubon.sing  chamber  between 
mercury  vacuum  and  LOO  atmospheres 
nd  at  i  ny  tempi  rature  between  200°  and 

lli»'    .        \\     I' 

\\      I".   Thompson,   Liverpool. 
P  U  :  \n  n.,    Liege, 

urn.      Eng.    Pat.    137,005,     I  6  I!'.      (Appl. 
1  I 

oka  oveiu  are  heated  by  surface  combustion 

is.      Air    and    gas    arc    mixed    in    n    DC 
ii  each   retort,  and   thou   pass   into  vi 
Hues  paoked  with  porous  fireproof  material.     The 
in  i be  upper  pan  of  these  linen 
are  brougb 

material  into  a  recuperator  serving  for  heat- 
Two  recuperators  of  thus  kind  are 
arranged  under  each  retort. — W.  P. 

Steaming  gas  retorts;  Appliances  fur  .    A.  E. 

Whit.  Ii.  r.    P.  ;i    ■    .    1!  II.    Sn-s.'X,   H.    K.    Hill.  r. 
and    Tne    Hewitt    Construction    Synd.,    Ltd., 
.    Pat.   136,910,   24.12.18.     (Appl. 
21,637/18.) 

\   ooxbdud   Buperheater   and   si. -am  distributor  is 
In  order  to  bring  the  steam  into  contact 
with    the    incandescent    carbon    at    the    highest 
possible  degree  of  superheat,  the  pipe  coil  convoy- 
ing the  steam  is  brought  through  the  back  .>r  stop 
end  of  the  retort.    The  superheater  coil  is  placed 
in  olio  of  the  waste  gas  flues,   and    the  steam  on 
passing  from  tins  max  be  still  further  heated  in  nn 
expansion  chamber.     From  this  chamber  a  fan-liko 
of   openings   conducts    the   steam    in    regular 
1  undergoing  distillation. 

— W.  P. 

Manufacture  of  .     Comp.  pour  la 

fabrication  des  Compteurs  et  Materiel  d'Usines 
Qaa,     Pars.       Eng.     Pat.    113,271,    21.1.18. 
.Appl.   1159/18.)     Int.  Conv.,  31.1.17. 

Tiif  producer  consists  of  two  parts  of  equal  height, 
the  lower  part  cylindrical]  in  shape  and  the  upper 
a  double  truncated  cone,  the  bottom  of  which  has 
B  materially  smaller  cross-section  than  that  of  the 
low.r  cylinder.  Air  is  blown  alternately  through 
oa.-li  part,  first  from  the  bottom  of  the  grate,  and 
then  into  the  middle  of  the  producer  as  soon  as 
monoxide  Barnes  appear  in  the  producer 
throat.  In  this  way  a  high  and  practically  uniform 
temperature  is  maintained  throughout  the  who'.o 
of  the  fuel,  and  formation  of  excess  of  carlion 
monoxide  during  the  blowing  is  avoided.  The 
process  is  more  particularly  suitable  for  small 
illations. — W.   P. 

Coal;  Method  of  treating  caking  before  vse 

in  the  Mond  gas  producer  for  the  recovery  of  the 
nitrogen.  Ehrhardt  und  Sohmer  Ges.m.b.H., 
-      rbrtick.     Oer.    Pat.  301,602,  18.11.16. 

Bkporf.  treatment  in  the  Mond  producer  the  coal 
H  fr.txl  from  tarry  matter  by  preheating  to  a 
rature  below  that  at  which  the  greater  part 
of  the  nitrogen  is  removed,  i.e.,  to  about  450°  C. 
Hv  this  means  the  caking  property  of  the  coal  is 
almost  completely  destroyed  and  very  little  nitrogen 
M  of  ammonia  begins  onlv  at 
about  .500°  C— L.  A.  C. 

Petroleum;  Process  of  find  apparatus  for  en 
.     K.  ('.   Kntf,  Los  Ang.l.s,  Assignor  to  By- 
products    Manufacturing     Co.,     San     Francisco, 
U.8.F       i    IS  12.19.  Appl.,  16.1.17. 

Seated   to   below   its   cracking   tem- 
perature is  mixed  in  a  closed  chamber  c  mtaining  a 
catalyst    with  steam   heated   to  above  the   cracking 
i  lucts  are  scrubbed  by 

passage  through  the  liquid  residue. — L.  A.  C. 


[II ndin,;,ih.,n  i.i/j  ,/isidlui  condensing 

and  treating         .     It.  I  Weetfield,  N.I., 

\  ■■   Hi.  hard    I'l.n.   D      i   D       17.8.  Pal 

1,39  12  I  I.      \-i|i  ,28 

Hydrocarbon    oil   vapour   from   a   still    is    i 

h  a  dephlegmator  to  I  hi  in  injector. 

where  water  is  drawn  in  and  mixed  with  the  oil 
vapour  under  pre-  ui  e.      I  b     mi    I  ure  passe 

.as  ami  liquid  are  separated,  and 
the  bottom  of  this  chamli  ie.  ted  by  a  pipe 

to  the  top  of  an  oil  and  water  separator  at  a  h 
level.    The  "il  collet  b  ng  at  the  top  of  the  separator 
then  passes  to  a  storage  tank.    The  mixture  of  oil 
vapour  and  water  produced  bj  tor  is  sub- 

nt    hack    pressure  due   to    the   head 

lid  in  the  oil  and  water  separator  to  pi 
any   material   expansion    before    reachii 
separator. — \V.  !•'.  F. 

0        gasoline'];   Improving  .     A.   M.   V.  Lfee, 

Port.  Arthur,  Tex.,  Assignor  to  (.'nil'  Refining  Co., 
Pitt  I. nigh.  i'a.  F.s.  Pat.  1,326,072,  23.12.19 
Appl.,  26.6.18. 

High-grade    gasoline    is    prepared    by    tri 

I    gasoline    at    a    temp,  rature    below    n 

boiling  point  with  suilicient  aluminium  chloride  t" 
convert  unsaturated  compounds  into  low-boiling 
saturated  compounds. — L.  A.  C. 

[Minrnil]  oils;  Apparatus  for  separating  comvositi 

.     F.    E.   Van   Tilburg,   Minneapolis,   Minn. 

U.S.  Pat.  1,326,230,  30.12.19.     Appl.,  18.2.18. 

A  MULTURE  of  oils  is  vaporised,  and  tho  vapour  is 
led  into  an  expansion  chamber  containing  a  central 
vertical  tube  which  passes  directly  through  the  top 
wall  of  the  chamber  and  is  connected  to  the  vapour 
condenser.  Tho  vertical  tube  is  provided  with  a 
relatively  small  aporture  just  below  the  top  of  the 
expansion  chamber,  and  can  bo  sealed  at  its  lower 
end.— L.  A.  C. 

Briquette  presses.  K.  K.  KofTroth,  Amsterdam, 
Holland.  Eng.  Pat.  122,190,  4.1.19.  (Appl. 
270/19.)     Int.  Conv.,  14.11.17. 

Petroleum    products;   Manufacture    of  high-grade 

low-boiling   .      A.    M.    McAfee,    New    York, 

Assignor  to  Gulf  Refining  Co.,  Pittsburgh,  Pa. 
U.S.  Pat.   1.326,073,  23.12.19.     Appl.,  9.1.15. 

See  Eng.  Pat.  22,243  of  1914;  this  J.,  1910,  298. 

Hydrocarbons  etc.    Ger.  Pats.  314,745—7.    See  III. 
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Patents. 
Carbonaceous  materia! ;  Apparatus  for  the  distilla- 
tion of  solid .    C.  D.  Uurnoy,  London.     Eng. 

Pat.  136,585.  (Appls.  14,176,  31.8.18,  and  19,177, 
21.11.18.) 
Coal,  cannel,  lignite,  6hale,  peat,  etc.,  are  distilled 
at  a  low  temperature  in  a  horizontal  retort  by 
passing  hot  gases  from  a  furnace  through  a  conduit 
surrounded  by  the  material.  The  raw  material  is 
fed  continuously  into  one  end  of  tho  retort,  and  is 
slowlv  moved  through  it  by  means  of  a  rotating 
>r,  the  helical  blade  of  which  is 
hollow,  and  is  mounted  on  a  hollow  shaft.  The 
hot  gas  is  passed  into  the  hollow  shaft  and  thence 
into  the  hollow  blade  at  one  or  more  points.  The 
:d  is  heated  by  conduction  through  the  wall 
of  the  conveyor,  and  tho  hot  gas  passes  through 
tho  retort  iii  a  due.!  ion  opposite  to  that  of  the 
material.  The  variation,  in  temperature  along  the 
length  of  the  retort  may  be  controlled  by  varying 
tho  velocity  of  the  hot  gas  through  the  conveyor 
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or  by  varying  the  inlet  pressure.  An  archimedean 
screw  is  provided  with  its  blade  intermeshing  with 
the  blade  of  the  conveyor,  so  that  the  material  in 
the  retort  may  be  broken  up  by  rotating  the  screw. 
The  gaseous  products  of  distillation  are  withdrawn 
at  various  points  along  the  length  of  the  retort,  and 
are  passed  to  condensers.  The  waste  gas  from  the 
conveyor  may  be  used  for  preheating  the  air  and 
gas  which  are  supplied  to  the  burners  of  the 
furnace. — W.  F.  F. 

Low  temper/:! u re  distillation  of  fuel.  Merz  and 
McLellan,  London,  A.  C.  Michie,  Newcastle-on- 
Tyne,  and  E.  G.  Weeks,  Monkseaton.  Eng.  Pat. 
136,868,  20.11.18.     (Appl.  19,083/18.) 

Means  are  provided  for  heating  each  charge  of 
incoming  fuel,  before  it  is  fed  to  the  retort,  to  a 
temperature  above  the  temperature  of  condensation 
of  the  distillate  but  not  high  enough  to  cause  any 
appreciable  decomposition  of  the  fuel.  In  this  way 
the  binding  together  of  the  fuel  is  prevented  during 
the  continuous  gasification  of  fuel  at  comparatively 
low  temperatures  (500°  C.)  when  blowing  through 
superheated  steam  or  other  heated  gases. — W.  P. 

Decolorising    vegetable    carbon;    Manufacture    of 

.     C.   E.   Eastick,   South  Woodford,   Essex, 

and  S.  P.  Eastick,  London.     Eng.  Pat.  136,873, 

16.12.18.  (Appl.  20,971/18.) 

Ant  vegetable  matter  or  carbonaceous  matter 
obtained  from  vegetable  matter  is  finely  com- 
minuted, moistened,  and  then  carbonised  at  a  high 
temperature  out  of  contact  with  air  and  without 
addition  of  other  substances.  The  decolorising 
power  of  the  product  may  be  increased  by  washing 
out  the  ash  with  hydrochloric  or  other  acid. 

— W.  F.  F. 

Arcs  employed  in  searcKlights,  projection 
apparatus,  and  arc  lamps;  Method  of  arrange- 
ment, formation  and  coloration  of  one  or  more 

.     R.     Mylo,     Charlottenburg.       Ger.     Pat. 

301,235,  21.9.16. 

Channels  are  arranged  longitudinally  at  the  base 
of  one  or  more  of  the  several  arcs,  and  these  serve 
for  the  .introduction  of  gases  or  gaseous  mixtures, 
chemicals  in  the  form  of  dust  or  vapour,  etc.,  under 
increased  or  diminished  pressure.  By  these  means 
one  or  more  of  the  arcs,  as  desired,  can  be  estab- 
lished and  maintained  in  any  definite  direction, 
and,  if  necessary,  coloured.  The  various  gases  or 
gaseous  mixtures  are  caused  to  have  various 
velocities  by  providing  the  channels  with  different 
cross-sections.  The  gases  or  other  chemicals  em- 
ployed for  colouring  the  arc  are  introduced  through 
the  channel  lving  nearest  to  the  core  of  the 
.electrode—  J.  S.  G.  T. 

Electric  arcs;  Apparatus  for  automatic  regulation 
of  the  velocity  with  which  air  or  gas  or  mixtures 
thereof  enter  or  leave  longitudinal   channels  in 

electrodes  of under  the  influence  of  increased 

or  diminished  pressure.     P..    Mylo,   Charlotten- 
burg.    Ger.  Pat.  301,236,  21.9.16. 

In  the  case  of  electrodes  such  as  those  referred  to 
in  the  preceding  abstract  the  supply  of  air  or  other 
gas  is  controlled  by  valves  which  are  operated  by 
alterations  of  voltage  or  current  strength  in  such 
manner  that  the  supply  of  air  or  gas  is  dependent 
upon  these  variations. — J.  S.  G.  T. 

Thermic  effect  of  cathode  rays;  Method  and  means 

for  utilisation   of  the  .     A   Sinding-Larsen, 

Vestre    Aker,     Norway.      U.S.     Pat.     1,326,794, 

30.12.19.  Appl.,  30.10.18. 

See  Eng.  Pat.  121,280  of  1918;  this  J.,  1919,  568  a. 


III.— TAR  AND  TAR  PRODUCTS. 

Tar:  Estimation  of  "free  carbon"  in .    H.  I. 

Waterman  and  F.  H.  C.  Barkhuvsen.  Chem. 
Weekblad,  1919,  16,  1251—1257. 

Abotjt  10  grms.  of  tar  is  weighed  out  in  a  hardened 
hlter,  which  is  then  placed  in  a  Soxhlet  thimble, 
both  filter  and  thimble  having  been  previously  ex- 
tracted with  ether,  dried  at  100°  C,  and  weighed. 
The  tar  is  then  extracted  in  a  Soxhlet  apparatus 
with  a  solvent,  such  as  aniline,  chloroform,  benzene, 
or  glacial  acetic  acid  mixed  with  toluene.  The  time 
of  extraction  should  be  22i  hours.  A  table  is  given 
of  results  obtained  by  other  methods,  which  show 
considerable  variations,  but  the  table  of  the  actual 
results  obtained  by  the  authors,  although  referred 
to  in  the  text,  is  omitted. — W.  J.  W. 

Low-temperature  coal  tars;  Properties  and  uses  of 
the  products  containing  phenols  obtained  by  the 

direct  distiiiation  of  .     F.   Fischer  and  W. 

Gluud.  Ges.  Abhandl.  zur  Kenntnis  der  Kohle, 
1918,  3,  109—121.  Chem.  Zentr.,  1919,  90,  IV., 
979—980. 

Low-temperature  coal  tar  was  distilled  over  a  naked 
liame,  and  the  following  fractions  were  collected 
for  examination :  (1)  To  225°  C.  motor  spirit 
("  Ziindbl  ") ;  (2)  225°— 300°  C,  "  motor  oil  "  ;  and 
(3)  over  300°  C.  If  the  distillation  was  stopped  at 
300°  C,  a  soft  pitch  was  obtained  containing  the 
whole  of  the  paraffin ;  by  distilling  up  to  325°  C.  a 
hard  pitch  remained ;  at  340°  C.  the  pitch  began 
to  decompose.  The  quantity  of  motor  spirit  (flash- 
point below7  35°  C.)  obtained  was  about  14%  of  the 
lar;  it  was  of  low  viscosity,  sp.  gr.  less  than  1,  of 
a  brownish-red  colour  and  petroleum-like  odour, 
and,  on  account  of  the  phenols  present,  attacked 
metals  somewhat.  Tar  prepared  from  a  gas-coal 
from  the  Lohberg  mine  gave  with  good  cooling  25 — 
30%  of  a  similar  oil.  The  darker  coloured  motor  oil, 
25—30%  of  the  tar,  had  sp.  gr.  0-998,  flash-point 
60°— 65°  C,  calorific  value  8630  cals.,  viscosity  (at 
20°  C.)  5°  Engler,  setting  point  (at  rest)  3°  C, 
(with  agitation)  -12°  C.  After  a  second  distilla- 
tion the  fraction  remaining  above  225°  C.  had  a 
flash-point  of  71°  C.  From  the  fraction  300°— 325° 
C,  15 — 20%  of  the  tar,  a  quantity  of  paraffin 
separated  equal  to  about  0'5%  of  the  tar;  the 
viscous  residue  has  but  little  value  as  a  lubricant 
on  account  of  the  phenol  content,  but  might  be 
added  to  the  motor  oil  or  used  for  working  up  the 
pitch.  After  separation  of  the  phenols  it  formed  a 
good  lubricant.  Pitch  from  low-temperature  tar 
closely  resembles  ordinary  pitch,  but  contains  less 
free  carbon ;  it  has  sp.  gr.  about  1'2,  a  normal 
calorific  value,  and  leaves  less  coke  residue  than 
ordinary  pitch. — L.  A.  C. 

Phenols  of  low-temperature  coal  tar.  I. — Cresols. 
W.  Gluud  and  P.  K.  Breuer.  Ges.  Abhandl.  zur 
Kenntnis  der  Kohle,  1919,  2,  236—256.  Chem. 
Zentr.,  1919,  90,  IV.  913—915. 

Low-temperature  tar  always  contains  a  large  but 
variable  percentage  of  constituents  soluble  in 
alkalis — the  so-called  "  phenols  " — the  proportion 
being  highest  in  tars  from  gas  coals  and  reaching 
50%  of  the  tar.  Lohberg  (Dinslaken)  gas  coal  gave 
7 — 8%  of  gas  liquor  and  10%  of  tar  on  distilla- 
tion. The  former  contained  a  small  quantity  of 
phenolic  substances,  0T  %  by  weight  of  the  coal,  but 
no  measurable  quantity  of  ordinary  phenol.  A 
trace  of  catechol  could  be  detected.  Phenols  appear 
in  the  tar  fractions  distilling  above  200°  C.  and  in 
about  the  same  proportions  as  the  hydrocarbons. 
The  crude  "  phenols  "  contain  a  considerable  quan- 
tity of  water  difficult  to  separate.  Partially  methyl- 
ated polyhydroxyphenols  were  absent,  as  also 
ordinary  phenol,  which  is  therefore  not  a  product 
of  low-temperature  distillation.      All  three  cresols 
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I.     in  id,.  Fractions  290      345°  C.  by 

itallisation  ol  the  phi  noxj  noetic 

ible  to  identify  the  xylenole  ami 

trimethylphenols.     By    acetylation    and    fractional 

11.  ,n   of  the  en 

identified.       They     predominate    in 

but  in  tli..  higher  fractions 

place  I"  tli,-  xylenols  which  form  almost   the 

nhoJ  !,,n   215      220     C,      Of   the   i  resols 

the  meta-compound  i-  present  in  greatest  quantit 

resols  was  0"6      of  the  tar,  ami  tin. 

quantity    actually    present    was    probably    I — 3    , 

III,,  yield  of  cresols  Beeius  to  '"'  just   about  double 

that  obtained  in  gasworks  carbonisation,    That  the 

its  in  tli,1  latter  process  are  partly  destroyed 

I  by  passing  m-creeo]  over  coke  heated 

i        II,.    ,  indensed   liquid   obtained 

was  about  30     ,.i  the  quantity  taken  ami  contained 

about  one-half  phenols  ami  tli,.  rest  hydrocarbons, 

mainly  bensene.    The  "  phenols  "  obtained  were  in- 

■olnble  in   ammonia  ami  ordinary  phenol,  and  o- 

nnd   p-cresol   oonld   not   be   identified.       It   seems 

therefore   that    the   production   of  higher  phenols 

rather  than  tli,.  cresol  content  of  low-temperature 

tar  accounts  tor  tli,.  formation  of  carbolic  acid  in 

tax. — H.  J.  H. 

Pht  emperature    tar.      If. — Catechol. 

\V.  Qluud.       Qes.  Abhandl,   sur    Kenntnis    der 
Kohl..,  1919,  X  66—74,     C'hrin.  Zentr.,  1019,  90, 

IV..  !'!", 

Tut:  gas  '  oal  (Lohberg)  referred  to  in  the  preceding 

i,  t  was  distilled  in  the  abse f  steam,  From 

the  nas  li(|iior  catechol  equal  to  (V0056       of  the  i-oal 

i  and  approximately  the  same  quan- 
tity "  i-  obtained  from  the  tar,  which  contained 
about  0*6  A  sample  of  low-temperature  tar  ob- 
tained from  a  Saar  i;;h  coal  in  a  Large  scale  distilla- 
tion yielded  l.">  of  catechol.  By  making  an  experi- 
ment on  a  tar  with  a  known  quantity  of  added 
hoi  it  was  found  that  the  efficiency  of  extrac- 
tion was  about  50  .  Thus  the  Lohberg  coal  can  be 
yielding  about  002  of  catechol,  and 
the    Saar    ooal    in    lar^e    scale    practice    0*25%.      By 

n  of  aqueous  salt  solutions  of  catechol 
witi  extraction  from  carbon  tetrachloride 

ih..  loss  i,  -mall;  a  7u      yield  is  also  obtained  from 
ether  or   tar  oil   solution  by    means   of  calcium 
chloride  and  ammonia.    Extraction  from  ether  solu- 
tion with  solution  or  amnion ia 
orj  .     II.!    11 . 

Thiophene   in    commercial   benzols;   Estimation   of 

.        A     Meyer.        Comptes    rend.,    1919,    169, 

.     1404. 

A  m noATioN  oi   Deniges'  method  (this  •!.,  1S96, 

The  reagent    is   prepared   by  dissolving  50 

grn  de  in  200  c.c.  of  sulphuric  acid 

diluted  with  1000  c.c  of  water.    For  the  estimation 

■     of  this  reagent  is  mixed  with  75  i.e.  of  methyl 

ihol  and  •".  c.c.  of  the  benzol  under  examination, 

in  a  stoppered  bottle.     The  mixture  is  shaken  from 

lime    to    time,    and    after    30    minutes    is    tillered. 

10  0.C    ,,i  the  filtrate  is  diluted  with  2<>  c.c.  of  water 

then  a  Fen  drops  of  nitric  acid  and  1  c.c.  oi  a 

solution   of   iron    ammonium    alum    are   added 

and    the    whole    is    titrated    with    .V/llI    ammonium 

thiox  vallate    solution.         To    allow    for    the    | idle 

preset t  acetone  in  the  methyl  alcohol  a  blank 

n  is  condui  ted  using  5  c.c.  of  benzene  free 
m  thiophene.    The  two  titration  readings  bi 
n,  and  n  respectively,  the  amount  of  thiopliem-  in 
i  benzol  is  given  by 

0-01  ixO-14.      — W.  G. 

12  1-'  dphonic  acid  and  its  t, 

into     the     symmetrical     i--.ri-.uhJ 
-      I         I      Olivier.      Ri  l.,v.    C'hini..    1919,    S8, 

Wins-  the  anhydrous  barium  Bait  of  1.2.4-chloroben- 


disulphonii  acid  >>  heated  with  fuming  sul- 
phuric and  For  five  hours  n.1  300  ('.  it  is  For  the 
most  pan  converted  into  1.2.5-chlorobenzenedisul- 
phonic  acid.     \V.  i :. 

Chlorobemenedisxdphonie  acid  prepared  according 
fa  tin-  patent  ui  Meister,  Lucius, 

Strut  ture    Oj    !•-.  S.    0.    •!.    Olivier.       Reo. 

Trav.  Chim.,  1919,  as,  356    .V.7. 
IS y    i  "ii    and    identification    ol    its    acid 

chloride  n  is  shown  that  the  chlorobenzenedisul- 
phonio  acid  obtained  by  the  sulphonation  of  p- 
chlorobenzenesulphonyl  chloride  by  tic  method  de- 
scribed in  Ger.  Pat.  260.563  (this  J.,  1913,  693)  is 
the  1.2.4-acid.    W.  G. 

Nitro-derivatives    of   diphenylashine.     i  .    F.    van 

Duin    and    It.    C.     H.    van    l.cniiep.         Rec.    Ti:n 

Chim.,  19IH,  :is.  358    368. 

In  an  endeavour  to  establish  the  position  of  the 
two    entrant    nitro-gTOUpS    in    thi'    preparation   of    a 

oexanitrodiphenylamine  by  nitration  of  2.4.6.3'- 
tetranitrodiphenylamine,  the  authors  nave  pre- 
pared a   number  of   nitro-derivatives  of  diphenyl- 

ainine.      (See  further  J.  Chcin.  Sue,   1920,  i..   155.) 

W.  <;. 
Mineral  oils.     Tausz.     See  II  v. 

Lubricant."!.     Frank.     Sec   11a. 

Naphthylwmine  ami  xylidine  in  flotation.     Robie. 
See  X. 

lodination    of    aromatic    aiuircs.       Bibs    and    Volk. 
iS'ee  XX. 

Oil  fractionation.     Washburn.    See  II. 

Patents. 

1.6-Dihydroxynaphthoyl-o-benzoic     acol     ami     its 

/alts  Isweetenimj  agents];  Preparation  of  . 

Ges.  Fur  Chein.  Ind.  in  Basel,  Switzerland,  tier. 
Fat.  311,213,  15.2.16. 

Bv     condensing     1.6-dihydroxynaphthaIene     with 

phthalic  anhydride  or  plithahc  acid  ill  the  presence 

of     boric     acid,     l.6-dihydroxynaphthoyl-o-beneoic 

1.  of  in.  pt.  226°-  227     ('..  is  obtained  as  chid 

product  ;  in  the  all  e ol   the  boric  acid,  or  iisin^ 

other  condensation  agents,  the  product  consists 
almost  entirely  of  the  phthalein.  The  acid  and  its 
salts  tire  characterised  by  a  aweet  taste  and  should 
servo  as  substitutes  for  BUgar  mid  other  sweetening 

nts;  the  1.5-isomeride  is  tasteless.  1.6-Di- 
hydroxynaphthoylbenzoic  ai  id  can  also  he  used  for 
the  production  of  dyes,  and  in  some  respeots  is 
Superior  to  the   1.5-isomeride  for  this  purpo 

— 1).  f.  T. 

Hydrocarbons    ami    alkali    salts    of    hiyh    molecular 
o ,  ijlic    a<  ids:     Mm  of    .      E. 

Albrecht,     Hamburg-Walihof,     R.      Koetschau, 

Hand, in-,    and   C.    Harries,    Berlin-Grunewald. 

Ger.   Pais,  (a)  314,745,  29.3.16,  v")  314,746  and 

(cl  ;(l  1.717,  11.6.16. 
Hybbocabbonb    such    as   (a)   tar    products     from 
lignite,      shale,      peat,      or     bituminous      asphalt, 
cracked    petroleum    oils,     products    extracted    from 
oils    by    means    of    sulphur    dioxide,    esters     of     the 

defines  obtained  From  lignite  tar  oil,  e.g.,  by  the 
action  of  Bulphuric  a,  id.  acetic  acid,  chloroao 
acid,  or  the  like,  or  esters  obtained  by  the  action  of 

potassium  acetate  on  halogenated  petroleum   hydro- 

,  irbons;  or  (c)  the  highly  unsaturated  acid  resins 
separated  lroin  waste  acid  from  mineral  oil  re- 
fining, or  the  compounds  produced  therefrom  by 
treatment  with  w*  m,  or  lime,  or  petroleum 

pitch,  are  melted  with  an  alkali  or  with  a  highly 
concentrated  alkaline  solution.  (h)  The  hydro- 
carbons are  heated  with  an  alkaline  liquor  so  that, 
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by  elimination  of  oil  and  water,  highly  concen- 
trated or  molten  alkali  is  formed  in  the  melt. 
Light  hydrocarbons  of  a  high  degree  of  purity  are 
formed  by  the  treatment  owing  to  decomposition  of 
certain  impurities,  and  alkali  salts  of  high  mole- 
cular carboxylic  acids  are  produced  simultaneously. 
The  alkali  salts,  which  are  readily  separated  from 
unchanged  alkali,  lather  well  and  may  be  employed 
as  soap  substitutes.  The  alkali  melt  may  be  agi- 
tated by  a  current  of  a  gas,  which  may  also  assist 
the  reaction,  e.g.,  oxygen  accelerates  the  salt 
formation,  whereas  hydrogen  raises  the  purity  of 
the  light  hydrocarbons.  The  action  is  rapid  and  is 
often  complete  in  less  than  half  an  hour.  In- 
creased or  reduced  pressure  may  be  employed 
during  the  fusion  process,  inactive  solvents  may 
be  present,  or  catalysts  may  be  added  to  accelerate 
the  reaction.  Examples :  100  kilos,  of  gas-oil  from 
lignite  and  100  kilos,  of  potassium  hydroxide  gave 
about  30  kilos,  of  light  oil,  b.  pt.  150°— 220°  C.,  45 
kilos,  of  alkali  salts,  35  kilos,  of  residual  oil,  and 
90  kilos,  of  unchanged  potassium  hydroxide;  100 
kilos  of  paraffin  gas-oil,  the  iodine  value  of  which 
had  been  raised  to  about  150  by  cracking,  gave 
about  60  kilos,  of  alkali  salts.  35  kilos,  of  benzol  and 
light  oil,  b.  pt.  80°— 220°  C,  and  15  kilos,  of  re- 
sidual oil. — L.  A.  C. 

Anthracene :  Production  of  pure .     P.  Leroux, 

Gennevilliers,  Assignor  to  Soc.  d'Eclairage, 
Chauffage,  et  Force  Motrice,  Paris,  France. 
U.S.  Pat.  1,326,515,  30.12.19.     Appl.,  24.8.18. 

See  Eng.  Pat.  119,855  of  1918;  this  J.,  1919,  354  a. 

Resin.     U.S.  Pat.  1,326,579.     See  XIII. 

Resin  solutions  from  tar.     Ger.  Pat.  305,065.     See 
XIII. 

Linseed  oil  substitute.  Ger.  Pat.  305,515.  See  XIII. 

N  itro-derivatives  of   tetrahydronaphthalene.     Ger. 
Pat.  299,014.     See  XXII. 


IV.— COLOURING  MATTERS  AND  DYES. 

Hydroxyanthracjuinones ;  Certain  metallic  deriva- 
tives of  .     M.  L.  Crosslev.     J.  Amer.  Chem. 

Soc,  1919,  41,  2081—2083. 
Copper,  cadmium,  nickel,  iron,  eobalt,  and 
chromium  salts  of  alizarin,  anthrapurpurin  or  flavo- 
purpurin  are  formed  when  the  hydroxyanthra- 
quinone  is  boiled  with  a  salt  of  the  respective 
metals,  anhydrous  sodium  acetate,  and  nitro- 
benzene. The  alizarin  salts,  though  slightly  soluble 
in  water,  dye  wool  a  pale  shade  of  the  colour  pro- 
duced when  the  wool  previously  mordanted  with  the 
metallic  salt  is  dyed  with  alizarin.  The  dye  is 
evenly  distributed  throughout  the  fibre,  and  is 
apparently  fast.  In  view  of  these  facts  it  is  sug-  : 
gested  that  the  formation  of  an  insoluble  alizarin 
lake  in  a  mordanted  fibre  is  accomplished  by  com- 
bined physical  and  chemical  phenomena. — W.  G. 

Hydroxydianthraquinonyls;  Oxidative  formation  of 
from  hydroxyanthraquinones.  II.  Experi- 
ments with  erythrohydroxyanthiaquinone  and 
quinizarin.  R.  Scholl,  E.  Schwinger  and  O.  Dis- 
chendorfer.    Ber.,  1919,  52,  2254—2261. 

The  formation  of  tetrahydroxydianthraquinonyl  by  ' 
the  action  of  hypochlorite  on  an  alkaline  solution  i 
of  alizarin  does  not  appear  to  be  an  example  of  a 
general  reaction,  but  similar  cases  are  encountered 
with  erythrohydroxyanthraquinone  and  quinizarin. 
According  to  Ger.  Pat.  167,461  the  former  when 
melted  with  potash  yields  the  hydro  compound  of 
a  substance,  C28HM0G,  of  unexplained  constitution ; 
this  is  now  shown  to  be  l.l'-dihydroxy-2.2'-dianthra-    j 


quinonyl,  since  when  distilled  with  zinc  dust  in  a 
hydrogen  vacuum  it  gives  2.2'-dianthryl  and,  when 
heated  in  carbon  dioxide  at  500°  C.,  it  yields  2.2'- 
(iianthraquinonylene-l.l'-oxide.  Quinizarin,  accord- 
ing to  Ger.  Pat.  146,223,  is  converted  by  salts  of 
weak  acids  into  two  compounds,  C28H1408  and 
C28H1208;  further  investigation  proves  that  only 
the  first  of  these  is  a  new  substance,  the  second 
being  a  mixture  of  the  first  and  quinizarin.  The 
new  substance  is  shown  to  be  1.4.1'.4'-tetrahydroxy- 
2.2'-dianthraquinonyl  since  it  gives  2.2'-dianthryl 
when  distilled  with  zinc  dust  and  a  furan  deriva- 
tive when  melted  with  zinc  chloride.  The  substance 
C28Ht<10,  obtained  by  A.  G.  and  W.  H.  Perkin  (this 
J.,  1889,  112)  by  the  distillation  of  sodium  anthra- 
quinone-2-sulphonate  has  been  distilled  with  zinc 
dust,  whereby  anthracene  and  2.2'-dianthryl  were 
obtained,  but  the  result  does  not  throw  much  light 
on  the  constitution  of  the  substance.— H.  W. 

Benzoketodihydrothiazine;  Dyestuffs  derived  from 
.    W.  Herzog.    Ber.,  1919,  52,  2270—2274. 

BENZOKETODIHTDRO-1.4-THIAZINE       reacts       with       a- 

isatinanilide  in  a  solvent  of  high  boiling  point,  such 
as  ethyl  benzoate,  to  yield  2-(benzodihydro-1.4-thi- 
azine)-2-(indole)-indigo  (annexed  formula),  dull, 
brownish-violet  needles  with  metallic  glance,  m.  pt. 
above  300°  C.,  which  dyes  cotton  bluish-violet  and 
wool  reddish-violet. 

NH 

f    >      co_/x 

2-(Benzodihydro-  1.4  -  thiazine)  -2-  (thionaphthen- 
indigo,  yellowish  silky  needles,  m.  pt.  above  300° 
C,  similarly  prepared  from  thionaphthenquinone- 
anilide,  and  2-(benzodihydro-1.4-thiazine)-3-(indoIe) 
indigo,  orange-red  silky  needles,  m.  pt.  about 
270°  C,  have  little  affinity  for  the  textile  fibres. 
The  inferiority  of  the  substances  as  dyes  in  com- 
parison with  Indigo  Blue  and  Thioindigo  Red  is 
readily  interpreted  according  to  the  Claass  hypo- 
thesis (this  J.,  1916,  1150)  since  they  contain  only 
one  quinonoid  indogen,  whilst  the  latter  dyee  con- 
tain two  such  groups. — H.  W. 

Gentian  Violet.     Crosslev.     See  XIXb. 


V— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Fabrics;  Determination  of  the  water  resistance  of 

.     F.  P.  Veitch  and  T.  D.  Jarrell.     J.  Ind. 

Eng.  Chem.,  1920,  12,  26—30. 

The  two  following  tests  are  recommended  as  being 
the  most  trustworthy  of  several  investigated. 
Funnel  test. — A  piece  of  the  fabric,  1  ft.  square, 
is  crumpled  in  the  hand,  immersed  in  water  at  21° — 
27°  C.  for  24  hrs.,  being  taken  out  and  crumpled 
several  times  during  this  period,  then  dried  at 
45°  C.  for  24  hrs.,  and  hung  up  in  the  laboratory 
for  18  hrs.  These  operations  are  repeated.  The 
fabric  is  then  once  more  crumpled,  straightened 
out,  placed  on  a  piece  of  absorbent  paper  of  the 
same  size,  the  two  are  folded  together  in  the  usual 
way  to  form  a  filter  and  placed  in  a  6-in.  glass 
funnel  having  an  angle  of  60°.  Water  at  21° — 
27°  C.  is  poured  into  the  filter  to  a  depth  of  exactly 
4  in.  (this  equals  500  c.c),  and  this  depth  is  main- 
tained by  the  ordinary  device  of  an  inverted  flask 
filled  with  water.  A  graduated  cylinder  is  placed 
under  the  stem  of  the  funnel.  The  time  is  noted 
when  the  paper  under  the  fabric  begins  to  wet, 
when  it  is  entirely  wet,  when  the  first  drop  passes 
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into  the  cylinder,  and  the  quantity  <>(  watt 

I,  8,  and  34  hrs.    Note  is 

■Jao  n  '"I  extent    to  which  the 

fabric  »>t  above  the  water  level.       The 

is  rated  very  high  when  the  fabric 

water  U\  paper  both  remain 

24  bra.  |  high  r  l        tea  just 

he  fabric  above  the  water  level  remains 

dry;  medium  if  water  drips  through  al   the  rate 

c.  in  6  hra..  or  33  in  84  hrs., 

and  Ion  if  the  water  dripping  through  exceeds  7". 

in  ii  In  300  c.c.  in  2 1  hrs.    Spray 

test. — Tin-  •  Fabric  u^i<I  for  the  funnel  test 

i  ins.,  and  hung  np  in  the 

laboratory  overnight ;  n  i-*  then  clamped  loosely  in 
-■  n  liii  li  is  tix.'ii  at  an  angle  of  !•">  in  a  trough, 
and  tap  water  is  allowed  to  fall  from  a  height  of 
ii  ft.  on  the  central  portion  of  the  fabric,  covering 
an  nr.'ii  ol   about  S  iii.   iii  i  for  34  hrs. 

tter  tap  has  a  3J  in.  Bpray  noszle  having 
35  boles  each  1*9  nun.  in  diameter,  and  the 

-  Iikh)  c.c.  per  miii.  The  under  side  of  tho 
fabric  is  examined  periodically.  The  water  resist- 
i-  rated  as  follows       High,  if  the  nnder  sur- 

mains  dry  lor  7  hrs.  but  is  damp  in  34  hrs.; 
medium,  if  t  lu>  under  rarface  remains  dry  for  1  hr. 
init  is  wet  in  •'!  Ins. ;  low  if  it  remains  dry  for  5  mine. 

-  wet  m  30  mins.  The  crumpling,  wetting, 
drying,  re-wetting,  and  re-drying  of  the  fabric  are 

with  the  object  of  removing  the  temporary 
resistance  of  now  fabric  and  to  imitate,  to  some 
exti  nt.  the  conditions  of  actual  Bervioe. — W.  P.  S. 

Sulphite-cellulose      waste      liquor     as     ft  rtUiser. 
Bokorny.     S*    \\  I 

Nitrogen  in  celluloid.       Nicolardot  and  Yourloud. 
Wil. 

Patents. 
l-pulp   digester   liquor;    Recovering    valuable 

Htuents  from  .     H.   K.   Moore,  Berlin, 

X.    II..    Assignor   to   Brown   Co.,   Portland.    Me. 
i    8.   Pat.  1,334,930,  16.12.19.     App!.,  14.8.13. 

Tiik  liquor  is  concentrated,  burnt,  extracted  with 
water,  and  re-causticised. — L.  L.  L. 

I'tllulose  acetates;  Production  of  solutions  of . 

F.    Steimmig,    Hannover.      Ger.    Pat.    307,075, 
3.6  17. 

PuKFUJUI  is  used  as  solvent  either  alone  or  with 
other  organic  solvents  in  which  cellulose  acetate  is 
not  completely  soluble.  Tho  acetone-soluble  form  of 
ceUuloM  acetate,  and  also  the  chloroform-soluble 
form,  yield  satisfactory  solutions.  The  solvent 
action  of  furfural  is  not  reduced  by  the  admixture 
of  other  liquids  in  which  cellulose  acetate  is  only 
partially  soluble,  r.i/.,  ethyl  acetate,  methyl  alcohol, 
ethyl  chloride,  benzene,  and  toluene. — H.  J.  H. 

Paper-stock ;  Process  and  apparatus  for  seasoning 

miii   rectifi/ing  .     G.   E.   Poggel,   Louisville, 

Ky.   l.S    Pat.  1,325,044,  16.12.19.  Appl.,  24.9.17. 

A  PBOI  kss  of  seasoning  and  rectifying  paper  stock 
■  insists  in  blowing  currents  of  heated  air  upwards 
1-  tween  the  sheets  which  are  suspended  within 
in  Insure.  After  passage  between  the  sheets  the 
air  is  again  made  to  travel  in  the  same  cycle. 

— L.  L.  L. 

■  <■   machines;   Arrangement   for  ensuring   the 
movement  of  the  guide  rollers  of  the  long  sieve 

of  .        Farbw.   vorm.    Moister,  Lucius,   und 

Brttning,  II Ger.  Pat.  308,872,  12.5.16, 

Tiik  guide  rollers  are  provided  with  rings  of  elastic 
material  rach  aa  rubber  or  felt,  which  press  lightly 
into  ire  tlnir  sympathetic  move- 

ment, thereby  preventing  friction  and  rapid  wear 
due  to  the  oaual  tend<  w  •■  of  the  rollers  to  remain 
stationary— I),   F.  T. 


!ar  matet  ial  .• 
Arra  in    continuous 

M  .    Malliekh,  Gross-San  bi  n.     Gei .    I' 
309,543,  16.2.17. 

I'm.  band    ol    pap  r  ther  nut.  rial  are  i 

.■I  i  \  lm.l.  i  j  and  at  t  be  same  time 
i  air  of  o  diffei  •in  b  mperature 
from   the  c\  lindi  r,        Bj    arrangin      i  he  di 

[  h  itli  air  ai  different  tempera- 
ble  i"  introduce  into  any  section  the 
air  issuing  from  a  previous  Bection.-    I).  I'.  T. 

Thread,  (wine,  or  run!;  Manufacture  of  - 
papi  r  or  /i/.-«'  material.      .1.  ('.  Gi  anl ,  B 

61  I.  14.12.18.    (App  '    i-  I 

Artificial  silk;   1.  .  toyed  in  manufacture 

of .      .1.    Clayton,    Coventry.       Eng,     I'at. 

136,784,  5.8.19.    I  Lppl.  19,298/19.)     L 
Eng.  Pat.  136,769,  16.6.19. 

Drying  machine  cylinder!  [for  fabrics,  paper,  etc.]; 
Voll-head  bearii   \sfo\  B.  Holt,  St,  Lnnes- 

on-Se.i,  and  J.  K.  Malone,  Bury.  Kng.  Pat. 
137,209,  23.4.19.     (Appl.  10,098/19.) 

Celluloid;    Manufacture    "I    uninflammable    . 

II.  Dreyfus,  Bash.,  Switzerland.  U.S.  Pat. 
1,325,931,  33.13.19.    Appl.,  15.2.18. 

See  Eng.  Pat,  114,304  of  1918;  this  J.,  1918,  687  a. 

Paper  pulp;  Treatment  of  .     J.  A.  De  Cew, 

Montreal,  Canada,  and  R.  J.  Marx,  London. 
Eng.  Pat.  137,207,  15.4.19.    (Appl.  9576/19.) 

S.i    U.S.  Pat.  1,300,357  of  1919;  this  J.,  1919,  497  a. 

Turkey-red  oil  substitute.    Ger.  Pat.  310,541.    See 
Ml. 

Saponin  from  sulphite-cellulose  waste  liquors.    Ger. 
Pat.  311,139.    See  -XX. 


VI— BLEACHING ;  DYEING;  PRINTING; 
FINISHING. 

Nopps;   Dyeing  of  .     A.  Reyl.     Farber-Zeit., 

1919,  30,  252—254. 
The  usual  method  of  dyeing  nopps  in  woollen  goods 
consists  in  topping  off  the  vegetable  fibres  Ipy  means 
of  direct  cotton  colours,  or  the  dyeing  of  the 
material  in  a  neutral  bath  with  neutral  wool  colours 
along  with  direct  cotton  colours.  In  the  case  of 
several  pieces  which  could  not  bo  dyed  level  the 
defect  was  proved  to  be  duo  to  the  presence  of  fatty 
matter  on  the  cotton.  The  material  requires  either 
wet  or  dry  scouring  to  remove  tho  saponifiablo  or 
uns.iponiliable  fat  prior  to  dyeing. — L.  L.  L. 

Aniline  Mark  fast  to  reducing  agents.     A.  Khren- 
zweig.    Deuts.  Baumwollind.,  1919,  I,  71.    Chem.- 
Zeit.,  1919,  43,  Rep.,  316. 
An  Aniline  Black  ungreenable  by  reducing  agents 
is  produced  by  means  of  compounds  of  chloric  acid, 
2 — 8  parts  of  aniline  glycollate  and  tartrate,  and 
1  part  of  p-phenylenediamine,  without  chromates 
and  salts  of  heavy  metals.     A  thiocyanate  is  added 
to  protect  the  fibre,  and  this  also  takes  part  in  the 
formation  of  the  black.    Dry  steam  at  100°— 120°  C. 
be  employed.    The  elimination  ol  the  chrome 
and  soap  baths,  which  are  replaced  by  washing,  is 
advanl  a  dyeing  articles hy  the  Pmd'homme 

process.     The  method  is  applicable  to  dyeing  half- 
wool  and  halt-silk. — L.  A.  C. 

Ekkatum.     This  Journal,  Jan.  31.  1920,  p.  61a, 

col.    1,   "Tinctorial  properties  "I  anthocyans  and 

ated  compounds,"  by  A.  K    Everest  and 

A.  .1.  Hall.     In  lines  3-1  and  8  of  the  abstract,  for 

"  anthocyans  "  read  "  anthocyanins." 
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Metallic    derivatives    of    hydroxyanthraguinones. 
Crossley.     See  IV. 

Patents. 
Ageing   machines.     Calico   Printers'   Assoc,   Ltd., 

G.   Turner,  and  E.   A.   Fourneaux,   Manchester. 

Eng.  Pat.  136,507,  28.8.19.  (Appl.  21,134/19.) 
Noxious  gases  are  often  given  off  in  ageing 
machines  which  may  hinder  the  proper  development 
of,  or  otherwise  interfere  with,  the  colour.  This 
is  more  particularly  the  case  with  Aniline  Black. 
The  usual  method  of  ventilating  these  machines 
consists  in  providing  openings  generally  on  the  top 
or  at  the  back  of  the  machine,  these  openings  being 
connected  to  a  trunk  or  shaft  leading  to  the  open 
air.  By  this  method  there  is  no  ventilation 
between  the  folds  or  laps  of  the  fabric,  and  the 
removal  of  gases  is  thus  incomplete.  This  defect 
is  overcome  by  providing  suction  elements  between 
the  folds  or  laps  of  fabric  and  removing  the  vapours 
or  gases  as  they  are  generated. — L.  L.  L. 

Paper  yarns  and  fabrics;  Method  for  dyeing  - 

with  substantive  colours.  Chem.  Fabr.  Coswig- 
Anhalt.  Ger.  Pat.  310,965,  15.3.18. 
In  addition  to  oxidising  agents  there  are  introduced 
into  the  dyeing  bath  such  substances  as  boric  acid, 
acetic  acid,  ammonium  chloride,  weak  organic 
acids,  ammonium  salts  of  phosphoric  acid,  etc. 
These  aid  the  transfer  of  the  colour  to  the  material 
and  the  process,  which  is  applicable  with  all  sub- 
stantive dyes,  yields  an  open,  soft  material  with 
bright  colour.— D.  F.  T. 

Washing  cloth  made  from  yarn  treated  with  mineral 

oil;  Process  for .     A.  Pinagel,  and  Aachener 

Chem.  Werke  fiir  Textilindustrie,  Aachen.  Ger. 
Pat.  314,403,  19.7.16. 
The  cloth  is  first  immersed  in  an  alkaline  saponin 
solution  and  an  alcoholic  fulling  oil  containing  only 
a  small  percentage  of  fat  is  added,  and  then  the 
cloth  is  washed  in  the  usual  way.  Whereas  by  the 
existing  methods  goods  treated  with  mineral  oil 
require  3 — 4  kilos,  of  the  best  fulling  soap  con- 
taining 60  of  fat,  after  preliminary  treatment 
with  saponin  solution  it  is  only  necessary  to  use 
I — 1  kilo,  of  a  fulling  material  containing  15%  of 
fat  to  achieve  a  satisfactory  washing. — H.  J.  H. 

Wool  fibres;  Stripping  colour  trom .    F.  Kollm, 

Berlin.    Ger.  Pat.  314,852,  24.3.18. 

Deterioration  of  wool  fibres  during  the  stripping 
of  colour  therefrom,  by  means  of,  for  instance, 
formic  acid  and  "  decrolin,"  is  considerably  reduced 
by  addition  of  the  decomposition  products  of  pro- 
teins, such  as  protalbinic  acid,  lysalbinic  acid,  and 
the  like,  to  the  bath. — L.  A.  C. 

Turkey-red    oil     substitute.       Ger.     Pat.     310,541. 
See  XII. 

Detergents.  Ger.  Pat,    314,590.    See  XII. 


VII.— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Nitric  acid;  Formation  of  from  nitric  oxide. 

A.  Sanfourche.    Bull.  Soc.  Chim.,  1919,  25,  633— 
655. 

A  study  of  the  oxidation  of  nitric  oxide  by  dry 
air  over  the  temperature  range  50°  C.  to  600°  C. 
showed  that  with  an  insufficient  supply  of  air  it  is 
always  nitrogen  trioxide  which  is  formed,  both  at 
temperatures  below  0°  C.  and  at  the  ordinary  tem- 
perature. With  an  excess  of  air  the  final  term  of 
oxidation  is  the  peroxide  at  temperatures  below 
250°  C,  the  formation  of  the  peroxide  being  ex- 
tremely rapid  at  temperatures  below  0°  C,  and  the 


velocity  diminishing  with  rise  in  temperature.  At 
temperatures  above  250°  C.  some  nitrogen  trioxide, 
is  always  obtained,  the  trioxide  becoming  more  and 
more  abundant  as  the  temperature  rises,  until  at 
about  600°  C.  the  trioxide  is  the  only  oxide  formed. 
At  temperatures  below  0°  C.  the  direct  combination 
of  nitric  oxide  with  nitrogen  peroxide  to  form 
nitrogen  trioxide  is  possible.  It  is  not  the  peroxide 
but  the  trioxide  which  acts  as  an  intermediary  in 
the  formation  of  nitric  acid  from  nitric  oxide,  at 
any  rate  in  the  usual  installations  where  the  con- 
tact of  nitrous  vapours,  air,  and  water  is  perman- 
ent. If,  however,  means  were  devised  periodically 
to  assure  total  oxidation  to  the  peroxide  before  the 
action  of  the  water  occurred,  the  productiveness  of 
the  installation  would  be  increased.  This  may  be 
done  by  the  use  of  alternating  oxidation  towers  and 
absorption  towers.  On  the  other  hand,  the  oxidising 
action  of  strong  nitric  acid  on  nitrogen  trioxide 
shows  that  it  is  not  possible  to  prepare  by  this 
means  an  acid  stronger  than  50%,  since  above  this 
concentration  the  nitric  acid  is  reduced  with  the 
formation  of  nitrogen  peroxide.  A  higher  concen- 
tration could  probably  he  reached  if,  whilst  assuring 
the  total  oxidation  of  the  nitrous  vapours,  nitrogen 
peroxide  and  not  the  trioxide  was  allowed  to  act 
on  the  aqueous  nitric  acid. — W.  G. 

Nitrogen  peroxide;  Dissociation  constant  of  . 

E.  Wourtzel.     Comptes  rend.,  1919,   169,   1397— 
1400. 

Direct  measurements  at  temperatures  between 
0°  C.  and  86'5°  C.  show  that  the  value  of  the  dis- 
sociation constant,  K,  is  given  bv  the  equation, 
log  K/T  =  8;9908- 2810-5 /T,  from  which  the  heat  of 
polymerisation  is  calculated  as  12,850  cals.,  exact 
to  within  0-5%.— W.  G. 

Ammonium  sulphate;   Manufacture   of  from 

gypsum.  D.  H.  B.  Wride.  Chem.  Age,  1920,  2, 
32—33. 
A  process  for  the  utilisation  of  gypsum  for  the  pro- 
duction of  sulphuric  acid  is  described  in  Eng.  Pat. 
124,842  of  1919,  in  which  a  mixture  of  gypsum  and 
water  is  treated  with  ammonia  and  carbon  dioxide 
and  converted  into  ammonium  sulphate  and  calcium 
carbonate.  These  are  separated  by  filtration,  and 
the  ammonium  sulphate  is  recovered  by  evaporation 
and  heated  with  ferric  oxide,  when  ammonia  gas 
and  ferric  sulphate  are  formed;  the  former  is 
returned  to  the  gypsum-treating  plant  and  the 
latter  is  decomposed  in  another  furnace  into  sul- 
phur trioxide  and  ferric  oxide.  The  first  part  of 
the  process  is  capable  of  being  utilised  for  the 
production  of  ammonium  sulphate,  and  is  specially 
applicable  to  the  ammonia  obtained  by  the  Haber 
synthetic  process,  as  the  carbon  dioxide  required  is 
obtained  as  a  waste  product  in  the  preparation  of 
the  hydrogen.  Difficulties  have  arisen  in  connection 
with  the  filtration  of  the  calcium  carbonate  mud, 
which  in  the  presence  of  small  quantities  of  silica 
and  alumina  becomes  very  slimy  and  difficult  to 
wash,  but  suction  filters  of  the  leaf  type  such  as  are 
used  in  gold  extraction  have  given  good  results. 
There  are  considerable  deposits  of  gypsum  in  West- 
morland, Cumberland,  and  Derbyshire,  and  experi- 
ments were  carried  out  early  in  1919  in  the  labora- 
tory of  the  Research  Department  of  the  Ministry 
of  Munitions.  The  fresh  gypsum  was  brought  into 
contact  with  the  nearly  completely  converted 
ammonium  carbonate  solution  on  the  counter- 
current  principle.  No  trouble  was  experienced  with 
the  filtration  and  the  chalk  mud  after  washing 
tested  NH,  0-62%,  SO,  T28%,  COa  42-11%,  and 
moisture  40'81%.  95%  of  the  ammonia  was  re- 
covered, 97%  of  which  was  obtained  as  ammonium 
sulphate.  The  reaction  is  an  exothermic  one,  and 
arrangements  must  be  made  for  cooling  the 
apparatus. — W.  H.  C. 
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SxUphurousaciil ;  Xeiitntltmtii'ii  curve  of .  I.  M 

Kolthoff.  C'h.ni.  WVekblad,  1919,  16,  1154-  1163. 
A  \  u.i  i  of  1x10"'  is  given  for  the  second  dissocia- 
tion constant  of  Bulphurous  acid,  calculated  from 
the  degree  of  hydrolysis  of  solutions  of  sodium  sul- 
phite,  The  hydrogen  ion  concentration  of  a  0*1  mol. 
solution  of  sodium  bisulphite  was  found  to  be 
lo  '.  A  curve  is  given  showing  the  neutralisa- 
tion  of  sulphurous   acid   to  sulphite.      In    titrating 

Miiplu.rotis  acid  accurate  r<  - n  1 1 -^  can  only  !>o  ob- 
tained  if.  after  coloration  of  the  phenolphthalein, 
.hi  exoeas  ol  barium  nitrate  is  added  ami  the  titra- 
tion then  continued. — W.  J.  W. 

Chlorates;    !■■■!■, melrir    estimation    of   .      I.    M. 

K..ltlioif.     Pharm.  Vveekblad,  1919,  50.  480-  165 

Hii  ii  results  arc  obtained  in  the  direct  iodometric 

eatimation  of  chlorates  owing  to  oxidation  by 
atmospheric  oxygen.  Rupp'e  method  (.this  .1.,  1918, 
v>  is  accurate,  hut  smaller  quantities  of  reagents 
are  sufficient,  whilst  bj  the  use  of  fern. us  sulphate 
still  smaller  quantities  may  he  employed. — W.  .1.  W. 

Iodide*;    Estimation    of    .       I.     M.     Kolthoff. 

Pharm.  Weeblad,  1819,  5fi,  1029—1035. 
A  i  MMi'MttsoN  of  existing  methods  was  made  with 
the  same  solution  of  potassium  iodide.  Winkler's 
method  (this  J.,  1918,  390  *)  gives  good  results  only 
in  absence  of  bromide.  The  presence  of  small 
quantities  of  bromide  does  not  affect  the  results 
lined  by  those  methods  (Yolhard,  Vincent, 
Richard)  in  which  hydrogen  iodide  is  oxidised  to 
iodine  and  the  latter  estimated;  but  after  addition 
of  tartan,  and  in  Richard's  method  the  solution 
should  be  allowed  to  stand  for  2  to  3  minutes.  By 
adding  benzoic  acid  and  potassium  iodate  to  an 
iodide  solution  boiling  to  eliminate  iodine,  and  then 
adding  potassium  iodide  and  sulphuric  acid,  and 
titrating   hack   with   thiosulphate,   good   results  are 

obtained  even  in  presence  of  bromide.-   W.  .1.  W. 

Potassium    thiocyanate:   Photochemical   oxidation 

of .    D.  Ganaasim.    Boll.  Chim.  Farm.,  1919, 

58,  457—463. 

I'mier  the  influence  of  sunlight  solutions  of  certain 

concentrations  of  potassium  thiocyanate,  especially 

those  of  the  pure  salt  free  from  traces  of  ferrous 

salts,    are    oxidised    by    atmospheric    oxygen    with 

ration    of    a    yellow     precipitate    of    pseudo- 

ayanogen    sulphide   (CNS).r.      In    addition    to   this 

ssiona]    product,    hydrocyanic    and    sulphuric 

Is,    carbon    dioxide,    and    ammonium    salts    are 

formed  as  constant   products  of  the  photochemical 

decomposition  of  the  thiocvanate:  12KC'NS  +  1203+ 

0  'K-ii,  3HCN+3CX),-r3NH,+2(CNS),;  an 
unstahle  peroxygenated  compound,  possibly  analog- 
ous to  Caro's  a.i.l,  is  also  formed  as  an  intermedial.. 
product.  Normal,  dccinormal,  and  centinormal 
solutions  of  potassium  thiocyanate  undergo  decom- 
position; the  two  last  do  not,  however,  deposit 
pseodo-cyanogen  sulphide  and  do  not  alter  appreci- 
ably  in  titre  within  certain  time  limits.  (See  also  J. 
Cham.  Boc.,  Mar.,  1920.)— T.  H.  P. 

cote.  Equilibria  in  II"-  system  Na  "- 
ZnO-H,0.  V.  Goudriaan.  Proc.  K.  Akad. 
W.  tensch.,  1919,  22.  179—189. 

In  the  Bysfl  ru  Na  ,0-ZnO  I!  (I  there  appear  as  solid 

phases  :  zinc  oxide,  sodium  aincate  Na1O.ZnO,4H,0, 

1  the  monohydrate  of  Bodium  hydroxide.  Sodium 
aincate    forma    incongruenl    solutions    from    which 

ntration  1   part  sodium  hydroxide  to 

S  put-  ol  water  sine  oxidi  Gelatinous 

zinc  hydroxide  is  B   phase  of  varying  water  content 

from  winch  it  is  not  possible  to  remove  all  adsorbed 

i    F.  s. 


Dolomites;  Comparison  of .    A.  Rothrock  and 

.1.  H.  Bhumaker.    ('hem.  Nous,  1920,  120,  99—61. 
Typical   dolomite,    CaCO.MgCX},,    probably    never 

OCCUrS    in    nature,    one   or   other    constituent    licing 

partially  replaced  by  other  substances,    Analyses  oi 
thirteen   different    minerals    from    various  sources 

are     given.       The     conteiu      ol      calcium     carl .<!< 

ranged   from   37*04   to  96*25      and   of   magnesium 
carbonate  from    1*16   to  67*9]  It   is  concluded 

that  many  minerals  and  rocks  which  may  fairly  be 
classed    as    dolomites    vary    greatly    in    composition 

an.l  mam  Bo-called  dolomites  are  really  limestones. 

—A.  B.  S. 

Combustible  mutter  in  silicate  uml  earoonati 

Determination  of  .     A.  ('.  Fiddlier.  V  .   A 

Selvig.  and  G.  B.  Taylor,  fj.8.  Bureau  of  Mines. 
Tech.  Taper  212,  1919.  18  pages. 
Lissnkh's  method  (this  J.,  1910,  142),  viz.,  diges- 
tion of  the  material  with  hydrofluoric  anil  hydro- 
chloric acids,  and  combustion  of  the  insoluble 
residue,  was  found  to  give  abnormally  high  results 
for  organic  hydrogen  in  rocks  containing  small 
amounts  of  combustible  matter,  owing  to  the  pres- 
ence of  a  hydrous,  acid  aluminium  fluoride  in  the 
dried,  insoluble  residue.  In  the  following  modifica- 
tion of  Lissner's  process  the  presence  of  this  com- 
pound in  the  residue  is  obviated  by  adding  an 
excess  of  hydrochloric  acid  after  the  silicates  are 
decomposed,  and  by  avoiding  evaporation  to  dry- 
ness. 0"2 — 1"0  grm.  of  the  finely  divided  (silicate) 
rock  is  heated  for  10  mins.  with  15  c.c.  of  concen- 
trated hydrochloric  acid  in  a  platinum  dish,  then 
20  c.c.  oi'  strong  hydrofluoric  acid  is  added,  and  tho 
contents  of  the  dish  are  maintained  at  incipient 
boiling  until  the  inorganic  matter  appears  to  be 
decomposed  (30  mins. — 2  hrs.) ;  sufficient  of  th. 
mixed  acids  (in  the  same  proportions)  is  added  from 
time  to  time  to  maintain  the  volume  of  the  liquid 
above  15  c.o.  After  evaporation  of  the  solution  to 
15  c.c,  25  c.c.  of  concentrated  hydrochloric  acid  is 
added,  the  liquid  being  boiled  to  re-dissolve  any 
acid  aluminium  fluoride,  then  diluted  with  an 
equal  volume  of  hot  water,  boiled  again,  and 
filtered,  while  hot,  through  ignited  asbestos  or 
platinum  sponge.  The  residue  is  washed  with  hot 
water  until  free  from  chlorides,  placed,  with  the 
filter,  in  a  porcelain  or  platinum  boat,  dried  for  2 
hours  at  105°  C,  and  transferred  direct  from  the 
drying  oven  to  the  tube  of  the  combustion  furnace. 
It  is  important  to  avoid  evaporation  below  15  c.c  , 
and,  if  the  digestion  is  conducted  on  a  hot  plate, 
the  temperature  must  not  exceed  that  of  incipient 
boiling.  Samples  composed  mainly  of  organic 
matter  are  best  treated  on  a  water  bath.  When 
these  precautions  are  observed,  the  loss  of  organic 
carbon  and  hydrogen  during  digestion  is  practi- 
cally negligible,  even  from  pure  bituminous  coal. 
Calcareous  rocks  require  preliminary  treatment 
with  dilute  hydrochloric  acid  to  remove  calcium, 
carbonate,  A  ..  More  the  process  is  applied;  the 
insoluble  residue  is  collected  on  ignited  asbestos, 
which  is  then  heated  with  hydrochloric  and  hydro- 
fluoric acids,  as  described.  In  a  series  of  analyses 
of  shales,  clays,  and  slates  from  coal  mines,  the 
ratios  of  organic'  hydrogen  to  organic-  carbon  found 
by  this  method  varied  between  1:7  and  1:17  and 
th.-  combined  water  between  2*6  and  5*7    . 

— W.  E.  F.  P. 

Minerals;  Colloidal   coteurina   substances   En  . 

C.  Dodt.. .  Kolloid-Zeits.,  1920.  26,  23—27. 
THE  colour  of  many  minerals  is  due  to  small  quan- 
tities of  impurity  which  may  be  the.  same  in  differ- 
i  ntlv  coloured  minerals.  The  nature  of  the  colour 
depends  on  the  size  of  the  parte  tee  of  the  impurity. 
Changes  in  the  colour  effected  by  heating  or  by 
the  action  of  radium  ravs  are  due  to  change  in  tho 
dimensions  of  the  particles. — J.  F.  8. 
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Metallic   oxide    sols;   Physico-chemical    analysis   of 
— .     W.  Pauli.   Kolloid-Zeits.,  1920,  2G,  20—23. 

A  polemical  article  against  Zsigmondy's  theory  of 
solutions  and  suspensions. — J.  F.  S. 

Rhodium;  Behaviour  of  hydrogen    towards    . 

A.   Gutbier   and    O.     Maisch.      Ber.,     1919,    52, 
2275—2280. 

The  experiments  were  performed  in  the  same 
manner  as  with  palladium,  iridium,  and  platinum 
(this  J.,  1913,  661  ;  1919,  679,  680).  The  deep  black 
modification,  rhodium  black,  is  able  to  absorb  far 
more  hydrogen  than  any  other  form.  The  maxima 
of  hydrogen  absorption  amounted  to  180  volumes 
at  190°  C.  for  the  grayish-black  form,  165  volumes 
at  40°  C.  for  the  slightly  grayish-black  variety,  and 
206  volumes  at  0°  C.  for  the  deep-black  modifica- 
tion. (The  varieties  are  obtained  in  the  order 
given  by  the  reduction  of  sodium  rhodium  chloride 
by  hydrazine  in  faintly  acid,  neutral,  and 
ammoniacal  solution  respectively;  the  purest  pre- 
parations, dried  in  a  vacuum  over  phosphorus 
pentoxide,  contained  about  30%  H20  and  03 %0.) 
The  absorption  of  hydrogen  by  rhodium  is  much 
less  than  by  palladium  and  corresponds  to  that 
observed  with  platinum.  Spongy  rhodium,  like 
spongy  platinum,  only  absorbs  small  amounts  of 
hydrogen. — H.  W. 

Errata.— This  J.,  July  31,  1919,  p.  498  a,  line  21 
from  top,  for  "  100  "  read  "  100  grms.,"  and  for 
"  25  grms."  read  "  25  c.c." 

Barium    products;    Modern    methods    of    handling 
.   G.  F.  Zimmer.  Chem.  Age,  1920,  2,  34—35. 

Absorption  of  gases.    Moscicki.    See  I. 

Acid-resisting  metals.    Matignon.    See  X. 

Acid-resisting  alloy.     Kowalke.     See  X. 

Waste  liquors  from  potash  industry.     Nolte.     See 
XVI. 

Iodometric  estimation  of  acids.       Kolthoff.       See 
XXIII. 


Carbon  dioxide.     Constantino. 


See  XXIII. 

Almstrom. 


Carbon  dioxide  atid  water  in  minerals 
See  XXIII. 

Pathnts. 

Hydrochloric  acid;  Production  of from  sodium 

bisulphate  and   salt.     E.   Teisler,   Dohna.     Ger. 
Pat.  300,723,  23.5.16. 

Solid  substances  resistant  to  hydrochloric  acid, 
e.g.,  metallic  sulphates,  or  various  forms  of  carbon, 
are  added  to  the  reaction  mixture.  Segregation  of 
the  mixture  due  to  the  fusion  of  the  sodium  bisul- 
phate is  thereby  checked  and  hydrogen  chloride  is 
evolved  freely  at  150°  C,  the  residue  forming  a 
porous  mass  practically  free  from  chloride  and  free 
sulphuric  acid. — D.  F.  T. 

Radium;  Production  of  compounds  of .     H.  O. 

Hedstrom,     Djursholm,     Sweden.       Eng.     Pat. 
136,768,  6.6.19.     (Appl.  14,439/19.) 

Kadium  compounds  are  extracted  from  minerals 
or  the  like  by  means  of  liquid  sulphur  dioxide;  the 
solvent  is  removed  by  evaporation,  and  the  extract 
treated  for  the  production  of  radium-barium  com- 
pounds. If  oil  or  other  carbonaceous  material  is 
present  in  the  mineral,  e.g.,  Swedish  alum  elates 
(shales)  of  the  Cambrian  formation,  or  "  kolm," 
this   is   first   removed   by   burning   or   distillation. 

— L.  A.  C. 


Ammonium  sulphate;  Production  of  .     C.  W. 

Bailey,  H.  S.  Denny,  and  W.  H.  H.  Norris, 
Langwith.  U.S.  Pat.  1,325,605,  23.12.19.  Appl., 
2.12.18. 
Nitre-cake,  ammonium  sulphate,  and  sodium 
sulphate  are  mixed  in  the  presence  of  water;  a 
portion  of  the  sodium  sulphate  is  separated,  and 
the  solution  is  used  without  the  addition  of  acid 
for  absorbing  ammonia  from  gases  containing  the 
same. — L.  A.  C. 

Leucite;  Recovering  potash  from .    Treatment 

of  felspar,  leucite,  and  the  like.     F.  A.  Rody, 

Newark,  N.J.,  Assignor  to  Metallurgical  Co.  of 

America,   New  York.     U.S.   Pats,   (a)   1,325,881 

and  (b)  1,325,882,  23.12.19.     Appl.,  18.5.15. 

Leucite  or  the  like  is  fused  and  the  fused  product 

is  digested  (a)  under  pressure  with  a  solution  of 

sodium  salts,  or  (b)  with  a  solution  of  easily  soluble 

sodium    and    potassium   salts.      The   strength    and 

constitution  of  the  solutions  are  so  adjusted  that 

the  sodium  in  solution  replaces  potassium  present 

in  the  leucite  with  a  corresponding  increase  of  the 

amount  of  potassium  salts  in  the  solution. — L.  A.  C. 

Cyanates;   Production   of  soluble   in   water. 

J.    D.    Riedel   A.-G.,    Berlin-Britz.      Ger.    Pat. 

314,629,  7.1.19. 
Chlorine  or  bromine  is  passed  into  concentrated 
alkaline  solutions  of  cyanides.  No  appreciable 
quantity  of  halogen  compounds  of  cyanogen  is 
produced.  Sodium  cyanate  is  formed  and  separates 
out  in  a  form  suitable  for  technical  and  pharma- 
ceutical purposes. — H.  J.  H. 

Inert  rare  gases;  Production  of '--  in  a  state  of 

purity.  R.  Brandt,  Ludwigshafen.  Ger.  Pat. 
314,907,  2.11.16. 
The  inert  gases  are  separated  from  gaseous  mix- 
tures by  the  action  of  calcium,  calcium  nitride,  or 
alloys  of  calcium  with  magnesium  or  aluminium. 
The  reagent  is  previously  heated  to  200° — 650°  C. 
to  free  it  from  adherent  gases  and  vapours. 

— D.  F.  T. 

Potassium    compounds;   Apparatus   for  recovering 

.     H.  Fairbrother,  London.     From  Chemical 

Construction  Co.,  Los  Angeles,  Cal.,  U.S.A. 
Eng.  Pat.  136,718,  24.2.19.    (Appl.  4562/19.) 

See  U.S.  Pat.  1,296,462  of  1919;  this  J.,  1919,  362a. 

Cyanides;  Method  of  manufacturing  .     W.  J. 

Mellersh-Jackson,  London.  From  Air  Reduction 
Co.,  Inc.,  New  York.  Eng.  Pat.  136,750,  23.4.19. 
(Appl.  10,188/19.) 

See  U.S.  Pat.  1,322,195  of  1919;  this  J.,  1920,  109  a. 

Chlorine  and  sulphates  from  chlorides;  Method  of 

producing  .     F.   Bergius,   Essen,   Germany, 

Assignor  to  Chemical  Foundation,  Inc.  U.S. 
Pat.  1,326,634,  30.12.19.  Appl.,  28.10.14. 
Renewed  21.5.19. 

See  Ger.  Pat.  299,034  of  1913;  this  J.,  1920,  63a. 

Acid-resisting  alloy.    Ger.  Pat.  301,721.    See  X. 

Ammonium  compounds  from  cyanamide.    U.S.  Pat. 
1,326,045.    See  XX. 
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Patent. 

Casting  pottery  and  like  articles.  B.  J.  Allen, 
Blvthe  Bridge,  Staffs.  Eng.  Pat.  136,701,  6.2.19. 
(Appl.  2956/19.) 
Instead  of  using  a  separate  vacuum  chamber  for 
each  mould,  as  described  in  Eng.  Pats.  110,649  and 
111,643  (this  J.,  1917,  1274;  1918,  58  a),  one  iron 
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chamber  is  need  and  into  n  are  placed  moulds  of 
ispended  in  horizontal  rows  or  car- 
Ea<  ii  mould  is  proi  idod 
with  .1  separate  funnel  through  which  il  is  filled. 
The  .nr  in  the  interior  of  the  chamber  is  then  ex 
bausted  bj  means  ol  a  vacuum  pump,  as  in  the 
earlier  pato  nta      \    B   B 

IX.— BUILDING  MATERIALS. 
Timber  preservative*.    Falok.    See  XIXb. 

Patbntb. 

Porous  building  and  insulating  bodiet  of  "  moler" 
telguhr,  diatomaeeoui  earth)  and  the  like; 

tuciton  «/ .     I.  N.  S.  Frydenlund,  Fred- 

erikaberg,  Denmark.     Eng.  I'at.  123,992,  4.3. 19. 
Lppl    5868   19  I     Int.  Com-.,  ."..3.18. 

Hi  mi-  m  i  viini.  and  Bound-deadening  materials 
ar<'  made  by  mixing  organic  filling  materials,  such 
as  the  pith  of  Helusnthut  animus  (sunflower)  with 
diatomaceous  earth  and  then  heating  the  material 
until  all  tin-  organic  matter  is  destroyed.  The 
■welling  and  other  disadi  of  other  organic 

tilling  materials  are  avoided,  as  the  pith  is  more 
compressible. — A.  B.  S. 

Artifii  els];  Manufacture  of 

--.  EL  Sefton-Jonea,  London.  From  White 
lUat  Products  Co.,  West  Chester,  Pa.,  U.S.A. 
Eng.  Pat.  136,680,  18.3.18.    (.Appl.  4771/18.) 

Ahtikh  i.m,  stones  and  grinding  wheels  are  mado  by 
mixing  a  natural  mineral  substance,  such  as  silica, 
corundum,  or  a  mixture  of  bauxite  and  rutile  which 
has  been  fused  and  allowed  to  crystallise,  or 
artificial  crystalline  mineral  substances,  such  as  car- 
borundum, or  alundum.  with  a  binder  composed  of 
sodium  silicate  and  glass  and  heating  rapidly  until 
the  hinder  is  fused.  It  is  claimed  that  by  this 
means  the  articles  produced  do  not  crack  so  readily 
and  require  a  much  shorter  period  of  heating  than 
when  clay  or  other  binders  are  used. — A.  B.  S. 

Building   brick  or  bloek,  ami   method  of  manufac- 
turing same.     C.  C.  Millard  and  11.  A.  Robert- 
son, London,  and  C.  J.  Cooper,  Chorley  Wood, 
Herts.      Eng.    Pat.    136,742,    28.3.19.      (Appl. 
7832/19.) 
Hi  ii.ding    bricks   or    blocks   are   made    of    clinker 
and  /or  furnace  ashes,  with  or  without  brick  rubble 
or  burnt  clay,  and  with  lime  and  Portland  cement 
an  binders.     The  clinker,  ashes,  and  burnt  clay  are 
reduced  to  a  fine  state,  mixed  with  Portland  cement 
and    then    with    lime    which    has    previously  been 
slaked  with  three  times  its  volume  of  water  so  as 
to  form  a  moist  but  not  slimy  mass.    This  material 
Li  moulded  into  the  desired  shape  and   the  blocks 
or  bricks  are  then  allowed  to  dry  in  the  air.     The 
burnt  clay  makes   the  bricks  waterproof  and  prc- 
vents  expansion  in  the  material. — A.  B.  S. 

Cement  and  soluble  potaesruni  compounds;  Process 

of  obtaining  .       C.    Kllis,   Montclair,  N.J., 

Assignor  to  Ellis-Foster  Co.  Reissue  14,773, 
23.12.19,  of  U.S.  Pat.  1,186,522,  0.0.16.  Appl., 
5.1d 

9      this  J.,  1916,  B43. 

X.— METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

proofing  ii  iteel;  Phosphatic  coatings 

for  .    L.   E.   Eckelmann.     Chem.  and  Met. 

Eng.,  1919,  21,  787     789. 

r   photiphatic   rust-proofing  processes  do  not 
alter   appreciably   the   dimensions   or   sharpness  of 


machined  articles,  ami,  due  to  the  low  temperatures 
I  prop,  i ;  ipered  steel  are 

in     no    way     affected.         In     the    process    known     as 

i  ol.  i  is  solution  (  Bug.  I'at.  B667 
i  1906    i    i    J  .  L 907,  207)  is  modified  by  adding  an 

oxidising    agent,    sin  h    as    manganese   dioxide,    to    a 

0'75  solution  of  orthophosphoric  acid  containing 
ferrous  phosphate,  which  becomos  partly  oxidised 

to  the  ferric  state  after  continued  agitation  and 
boiling.  The  coating  for 1  on  iron  during  the  boil- 
ing In  the  phosphoric  acid  solution  is  of  a  uniform 

dark-grey  colour,  which  varies  m  intensity  accord- 
ing to  the  Burface  treatment  of  the  metal  previous 
to  immersion.  The  treated  metal,  after  careful  dry- 
ing, is  dipped  into  a  paraffin  oil  mixture,  which 
changes  the  coating  to  a  deep  black  tone.  Articles 
treated  by  this  process  are  very  resistant  to  saline 
atmospheres,  hut  are  w  .  tan!  to  wear  as  is 

galvanised  or  sherardised  metal. — C.  A.  K. 

Brass;  Influence  of  cadmium  on   the  properties  of 

.    L.Guillet.     Rev.  MM.,  1919, 16,  405     il.V. 

TunF.K  scries  of  copper-zinc  alloys  were  studied, 
containing  respectively  70  ,  Cu  with  0 — 4%  CM, 
ti'i  Cu  with  ii  I  Cd,  and  65  Cu  with  2—10% 
Cd.  With  the  alloys  containing  70%  Cu  the 
mechanical  properties  are  not  affected  by  cadmium 
up  to  0'7(  .  An  alloy  containing  lo7.  Cd  pos- 
sesses about  the  same  breaking  strain  as  when  the 
cadmium  content  is  lower,  but  the  elongation  is 
diminished  and  the  metal  becomes  brittle.  The 
breaking  strain,  elongation,  and  resilience  of  an 
alloy  containing  P92  Cd  show  low  values,  and  the 
hardness  (Brinell)  increases  until  with  4"11%  Cd  the 

alloy  has  practically  no  mechanical  strength,  and 
the  hardness  attains  a  maximum.  Micrographic 
examination  shows  clearly  that  brass  containing 
up  to  0'74%  Cd  possesses  a  normal  structure 
(a  solution);  from  1'67%  Cd  upwards,  increasing 
quantities  of  cadmium  appear  in  the  free  state. 
Similar  results  were  obtained  with  the  other  series 
,  of  alloys,  and  it  is  concluded  that  up  to  1  %  Cd  has 
no  deleterious  effect  on  brass  containing  60%  or 
70%  Cu,  and  that  a  greater  quantity  than  this  in- 
fluences first  the  resilience  and  afterwards  the 
tensile  strength.  The  coefficient  of  equivalence  of 
cadmium  in  respect  to  these  allovs  is  about  0'7. 

— C.  A.  K. 


Monel  metal;   Rapid  method  for  the  analysis  of 

.     P.  Covitz.     Chem.  and  Met.  Eng.,  1920, 

22,  31—32. 
The  accumulation  of  large  volumes  of  filtrates, 
necessitating  considerable  evaporation,  is  avoided 
by  using  separate  samples  for  the  determination  of 
the  different  constituent  elements.  Carbon  is  deter- 
mined by  direct  combustion  in  a  Fleming  apparatus 
(Iron  Age,  Jan.  1,  1914).  For  the  estimation  of 
silica  1  grin,  of  Monel  metal  is  dissolved  in  nitric 
acid  and  the  solution  evaporated  to  about  7  c.C, 
diluted  to  50  CC,  and  filtered.  Dehydration  of 
silica  is  not  considered  essential  for  most  purposes. 
Copper  is  deposited  by  electrolysis  from  the  filtrate 
made  up  to  150  c.c.  and  acidified  with  5  c.c.  of  sul- 
phuric acid  (111),  using  a  current  of  15  amps,  for 
2  hours.  A  separate  solution  of  1  grm.  of  borings 
in  nitric  acid  is  used  for  the  precipitation  of  iron 
and  aluminium  hydroxides,  which  are  re-dissolved 
in  hydrochloric  acid  and  the  iron  re-precipitated  by 
means  of  potassium  hydroxide.  Iron  is  estimated 
by  reducing  the  solution  of  the  precipitate  in 
hydrochloric  acid  by  means  of  stannous  chloride 
aiid  titrating  with  permanganate,  using  a  "pre- 
ventive solution"  containing  160  grms.  of  man- 
ganous  sulphate,  330  c.c.  of  syrupy  phosphoric 
acid,  and  320  c.c.  of  concentrated  sulphuric  acid  in 
1750  c.c.  of  water.  Manganese  is  determined  by 
the  bismuthate  method,  and  nickel  by  means  of  di- 
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niethylglyoxinie,  care  being  taken  to  obtain  the 
proper  degree  of  alkalinity  in  the  latter  method. 

— C.  A.  K. 

Acid-resisting  metals.  C.  Matignon.  Chim.  et 
Ind.,  1919,  2,  1283—1302. 

The  introduction  and  development  of  ferrosilicons 
for  acid-resisting  plant  are  described  and  the  pro- 
perties and  characteristics,  especially  as  regards 
loss  in  various  acids,  of  special  ferrosilicon  alloys 
are  reviewed  and  tabulated  (see  Matignon,  this  J., 
1918,  375  a;  Tungay,  this  J.,  1918,  87  t).  Well- 
known  examples  are  metillure,  elianite,  ironac, 
tantiron,  and  duriron.  The  influence  of  variation 
in  the  proportions  of  iron  and  silicon  has  been  in- 
vestigated. Some  special  applications  to  particular 
forms  of  plant  and  details  in  regard  to  their  dur- 
ability are  given  and  methods  of  manufacture  of  the 
alloys,  in  so  far  as  these  are  not  secret  processes, 
are  described.  Some  investigations  with  ferro- 
borons  led  to  the  conclusion  that  these  are  very  in- 
ferior in  acid-resisting  qualities  to  ferrosilicons. 

— W.  J.  W. 

Copper-aluminium-iron  bronze  as  an  acid-resisting 
alloy.  O.  L.  Kowalke.  Chem.  and  Met.  Eng., 
1920,  22,  37—38. 

CopPER-ALttMiNir/M-ntoN  bronzes  possessing  satis- 
factory mechanical  properties  were  tested  by  the 
loss  in  weight  when  subjected,  at  atmospheric  tem- 
peratures, to  the  attack  of  different  acids  of  10 — 
50%  concentration.  A  bronze  having  the  composi- 
tion 87-0%  Cu,  9-8%  Al,  3T4%  "  iron  alloy  "  is  par- 
ticularly resistant  to  sulphuric,  lactic,  phosphoric, 
tartaric,  and  acetic  acids,  but  is  attacked  by  hydro- 
chloric acid  and  ammonia,  and  at  a  rapid  rate  by 
nitric  acid.  By  increasing  the  aluminium  content 
of  the  alloy  1%  (85-6%  Cu,  10'8%  Al,  3'57%  "  iron 
alloy  ")  the  resistance  to  corrosion  is  increased 
materially,  though  nitric  and  hydrochloric  acids 
still  attack  it  too  readilv  for  commercial  applica- 
tion.—C.  A.  K. 

Copper-aluminium  alloy;  Experience   with  a  91:9 

.     A.  I.  Krvnitzky.     Chem.  and  Met.  Eng., 

1919,  21,  770—771. 
The  preparation  of  a  homogeneous  alloy  is  difficult 
if  more  than  9%  Al  is  present.  Cast  rods  of  an 
alloy  containing  10%  Al  almost  invariably  con- 
tained blow-holes  and  showed  segregation  along  the 
axis  of  the  bar.  Chill  casting,  at  a  temperature 
near  to  the  melting-point  of  the  alloy,  is  recom- 
mended, and  the  purity  of  the  constituent  metals 
is  important.  Rods  of  high  aluminium  content 
easily  split  longitudinally  during  rolling  opera- 
tions, the  fracture  often  showing  almost  regular 
"  teeth."  Successful  working  seems  to  limit  the 
aluminium  to  9%,  and  an  alloy  of  this  composition 
is  readily  machined  at  medium  speed. — C.  A.  K. 

Aluminium    dross;    Evaluation    of    .       F.    K. 

Bezzenberger.       J.   Ind.   Eng.   Chem.,   1920,    12, 

78—79. 
To  determine  metallic  aluminium  in  aluminium 
dross  1  grm.  of  the  sample  is  treated  with  saturated 
bromine  water,  and  a  small  quantity  of  bromine  is 
added  from  time  to  time  until  the  red  colour  of  the 
bromine  is  permanent;  the  free  bromine  is  then  ex- 
pelled by  heating,  the  mixture  filtered,  the  alu- 
minium in  the  filtrate  precipitated  as  hydroxide  by 
ammonia,  and  the  precipitate  collected,  ignited. 
and  weighed.  It  is  then  treated  with  10%  sul- 
phuric acid,  which  dissolves  the  cupric  and  ferric 
oxides  present,  a  small  portion  of  the  alumina  also 
passing  into  solution  ;  after  the  copper  has  been  de- 
posited electrolytically  the  iron  is  reduced  and 
titrated  with  permanganate  solution.  The  amounts 
of  cupric  oxide  and  ferric  oxide  are  deducted  from 


the  weight  of  the  ignited  precipitate  and  the 
difference  calculated  as  aluminium. — W.  P.  S. 

Aluminium  spontaneously  oxidisable  in  the  air. 
E.  Kohn-Abrest.  Comptes  rend.,  1919.  169, 
1393—1395. 

When  aluminium  is  heated  in  a  vacuum  at  1100°  C. 
(in  boats  of  pure  aluminium,  in  a  soft  iron  tube) 
it  slowly  distils  over,  and  if  the  heating  is  stopped 
after  16 — 20  hours  it  is  found  that  the  residual 
aluminium  globules  when  exposed  to  the  air  at  the 
ordinary  temperature  undergo  spontaneous  oxida- 
tion. The  aluminium,  which  oxidises  thus 
spontaneously,  contains  as  impurities  onlv  0'4%  Fe 
and  05%  Si.— W.  G. 

Zinc  alloys;  Study  of  cast  ■  with  special  refer- 
ence to  their  use  as  bearing  metals.  Gieren. 
Z.  Metallkunde,  1919,  11,  14—22.  Chem.  Zentr., 
1919,  90,  IV.,  964—965. 

The  applicability  of  alloys  containing  zinc  as  chief 
constituent  as  bearing  metals  is  discussed.  Schulz's 
statement  that  tin  has  a  detrimental  effect  on  all 
zinc  alloys  is  not  confirmed,  but  in  agreement  with 
Schulz  iron  was  found  to  be  detrimental,  and  the 
use  of  aluminium  in  place  of  tin  to  have  a  good 
effect.  In  the  binary  zine-tin-alloys  the  presence 
of  a  eutectic  can  be  detected  even  when  only  0'5% 
Sn.  is  present.  The  melting  point  of  zinc  is  lowered 
by  2%  Mn  to  a  eutectic  point  at  400°  C.  *With 
further  addition  of  manganese  other  compounds 
having  transformation  points  at  570°  and  510°  C. 
were  formed.  Between  0'5  and  1  Mn  solid  solutions 
are  formed.  In  the  ternary  system  Zn-Sn-Cu  up  to 
4%  Cu  and  21  %  Sn,  the  constitutional  properties 
of  the  binary  systems  Zn-Sn  and  Zn-Cu  appear 
little  changed.  Experiments  on  the  technological 
properties  (corrosion,  shrinkage,  mechanical  pro- 
perties, structure,  melting  points,  bearing  proper- 
ties) of  some  known  and  more  or  less  complicated 
zinc  allovs  are  also  described  in  the  original. 

— T.  H.  Bu. 

Arsenic;  Estimation  of in  tin  and  tin  coatings. 

L.  Yallery.   Comptes  rend.,  1919,  169,  1400—1402. 

The  results  obtained  by  using  Marsh's  method  for 
the  estimation  of  arsenic  in  tin  are  liable  to  serious 
error.  If,  however,  the  arsenic  is  first  distilled  off 
as  arsenic  chloride  by  the  method  of  Hollard  and 
Bertiaux  (this  J.,  1900.  563).  and  the  arsenic  esti- 
mated eolorimetrically  in  the  distillate  after  reduc- 
tion to  colloidal  arsenic  by  means  of  hypophos- 
phorous  acid  the  results  are  accurate  to  within  3 
of  the  total  at  a  concentration  of  1  in  100,000. 

— W.  G. 

Tungsten ;     Determination     of     in     ferro- 

tungsten.     L.  LSwv.     Z.  angew.  Chem.,  1919,  32, 
379—380. 

Ferrotungstex  is  completely  decomposed  when 
heated  in  a  platinum  or  porcelain  crucible  with 
ammonium  sulphate  and  concentrated  sulphuric 
acid.  The  reaction  takes  place  more  slowly  than 
in  Wolter's  process  (this  J.,  1910,  157),  but  without 
attacking  the  porcelain  or  platinum.  The  sample  is 
finely  powdered  in  an  agate  mortar,  and  0'5  grm. 
is  heated  in  a  porcelain  crucible  with  4  grnis.  of 
pure  ammonium  sulphate  and  4  c.c.  of  pure  sul- 
phuric acid  with  frequent  shaking  until  the  evolu- 
tion of  sulphur  dioxide  has  ceased,  and  the  tem- 
perature is  then  raised  but  without  igniting  the 
mass,  and  the  heating  continued  until  black  parti- 
cles are  no  longer  visible.  After  cooling,  the  mass 
is  dissolved  in  water,  the  solution  treated  with  1  c.c. 
of  concentrated  nitric  acid,  heated  to  boiling,  and, 
after  the  addition  of  25  c.c.  of  strong  hydrochloric 
acid  (sp.  gr.  1'19),  boiled  for  a  few  minutes.  When 
cold  the  liquid  is  filtered  and  the  precipitate  of 
pure  tungstic  acid  washed  with  cold  dilute  hydro- 


Vol  XXXIX,  No.  4.J     Cx.  X.— METALS  ;  METALLURGY.  INCLUDING  ELECTRO-METALLURGY.     159  a 


chloric  acid  (1:5).  The  filtrate  ia  evaporated  until 
fames  dI  sulphuric  acid  appear,  cooled  and  diluted 
wiili  cold  water,  and  strong  ammonia  solution 
added  drop  by  drop  until  the  iron  ia  precipitated. 

Tlic  filtrate  i-.  acidified   »ith  10  C.C.  of  hydrochloric 

and  and  evaporated  to  dryness,  the  residue  treated 
with  dilute  hydrochloric  aotd  (1  :>">>,  the  solu- 
tion boiled,  cooled,  and  filtered  from  the  small 
amount  of  tungstic  a<  id  thus  separated,  and  the 
precipitate  washed  as  before.  For  very  accurate 
work  a  third  precipitation  may  bo  made.  The 
united  precipitates  are  ignited  in  a  platinum  cru- 
cible  until  constant  in  weight,  treated  with  hydro- 
fluoric acid,  and  again  ignited  and  weighed.  To 
remove  any  iron  still  present  the  residue  is  fused 
witli  8  of  anhydrous  sodium  carbonate, 

the  i  -  extracted  with  hoi  water,  the  residue 
ignited,  and  the  ferric  oxide  neighed.—  C.  A.  M. 

TuiKjsten  metal;  Manufacture  of  pure  .  C.  H. 

Chem.  and  Met.  Eng.,  1830,  22,  9—16. 
Tin:  process  of  manufacture  of  tungsten  as  carried 
on  by  The  Pansteel  Products  Co.,  I'.S.A.,  is 
I.  Hand-picked  wolframite  containing 
7:1  WO,  is  finely  ground  in  a  Braun  planetary  disc 
orusher,  mixed  with  16  excess  over  the  equivalent 
quantity  of  soda  ash,  and  the  mixture  ground  in 
a  pebble  null  so  as  to  pass  a  Bcreen  with  100  meshes 
I  .  r  linear  inch.  The  charge  is  then  roasted  in  a  gas- 
.  d  reverberatory  furnace  at  about  800°  C,  i.e., 

just  sufficient  to  convert  all  manganese  oxide  into 
the  dioxide,  nfagnesite  or  dolomite  should  be  used  as 
a  lining  for  the  furnace.  The  fritted  mass  is  leached 
with  water,  and  calcium  chloride  is  added  to  the 
hot  filtered  solution  of  sodium  tnngstate.  Calcium 
tung-tatc  i~  precipitated  and  is  treated  with  an 
-s  of  hydrochloric  acid,  and  boiled  to  allow  the 
formation  of  yellow  tungstic  acid.  After  repeated 
washing  tins  product  contains  on  the  average  99'6 
WO,,  and  is  the  commercial  acid  known  as  Crade  A. 

Further  purification  is  effected  by  dissolving  the 
tungstic  acid  in  ammonia  so  as  to  obtain  a  7%  solu- 
tion of  ammonium  paratungstate,  which  is  filtered 
through  a  Sperry  filter-press  provided  with  filter 
paper  between  the  filter-leaves,  After  evaporating 
to  the  consistency  of  mud  the  salt  is  thoroughly 
washed  and  treated  with  concentrated  nitric  acid. 
resulting  tungstic  acid  is  calcined  in  silica 
crucibles  to  about  1000°  C.  The  product  is  of  a 
light  green  colour,  due  to  a  mixture  of  the  yellow 
oxide  (WO,)  and  lower  blue  oxides  of  tungsten.  It 
contains  99*95  WO„  and  any  oxide  containing 
more  than  002  Fe,0,  is  returned  for  further  puri- 
fication. More  than  90  of  the  cungBten  in  the 
ore  is  recovered.  A  new  type  of  furnace  for  the 
reduction  of  tungstic  oxide  consists  of  a  silica  tube, 
4  in.  diam.  and  5  ft.  long,  wound  with  nichrome 
wire,  and  surrounded  by  an  insulating  casing.  Dry 
heated  hydrogen  is  passed  over  the  heated  oxide 
in  the  furnace  tube,  and  metallic  tungsten  is  with- 
drawn as  a  gray  powder,  which  is  formed  into  bars 
by  a  hydraulic  pressure  of  about  300  tons  per  sq. 
inch.  The  bars  are  sintered  by  placing  them 
botween  contact  points  and  subjecting  them  to  a 
nSO  amps,  at  220  volts,  single  phase, 
in  an  atmosphere  of  hydrogen,  after  which  treat- 
ment they  are  drawn  down  to  the  required  size 
and  cut  up  by  an  abrasive  cutting  wheel. — C.  A.  K. 

."■/•  '  ill  and  alloys;  Fluidity  of .     D.  Saito  and 

K    II   \, -In.    Mem.  Coll.  Eng.  Kyoto  Imp.  I'niv.. 
1919,  2.  H3— 100. 

For  determining  quantitatively  the  fluidity  of 
metals  a  Bat  spiral  test-piece  is  cast  in  a  sand  mould. 
The  spiral  baa  a  cross-section  l11  mm,  bj  ~  mm.  and 
iOOO  mm.  long,  the  distance  between  the  whorls 
being  25  mm.,  and  the  diameter  of  the  outermost 
whorl  I'.ii  nun.  The  length  of  the  test-piece  measured 
when  cold  is  taken  as  a  measure  of  the  fluidity. 
The  temperature  of  the  molten  metal  is  measured 


with  a  l't-i'il'li  couple,  and  the  tost-pieco  is  cast 
under  a  detinue  bead  of  metal.  The  temperature 
of  the  mould  ia  maintained  between  36°  and  40°  0. 
Results  are  given  lor  lead,  sine,  tin,  antimony, 
aluminium,  copper,  bronae,  brass,  grey  and  white 
iron,  and  cru«  ible  steel.  Bur  lead  and  zinc  th<> 
fluidity  ia  approximate!]   the  same;  that  of  tin  is 

higher.     The  fluidity  of  antimony  ia  lower,  and  that 

of  aluminium   less  still.     The  value  of  copper  is 

about  hall   that  of   lead.     When   leas  than   11    1       of 

tin  is  added  to  copper  the  fluidity  diminishes; 
obove  that  amount  the  fluidity  increases.  Phos- 
phorus increases  the  fluidity  of  bronse,  The  fluidity 
of  brass  is  about  the  same  as  that  of  bronse,  and 

increases    with    the   zinc   content.      The   fluidity    of 

white   iron   is   approximately  one-seventh   that  of 

grey  iron,  and  is  the  lowest  of  the  metals  examined, 

r    iron,    rich    in    phosphorus,    has    a    greater 

fluidity  than  other  grey  cast  irons  examined. 

— T.  H.  Bu. 

Froth  flotation:  its  commercial  application  ami 
influence  on  modem  concentration  and  smelting 
practice.  W.  Broadbridge.  Inst.  Min.  Met., 
Jan.  22,  1920.     [Advance  copy.]     58  pages. 

Frotsi  flotation  is  now  used  to  treat  some  70  mil- 
lion tons  of  ore  annually.  All  sulphide  ores,  in- 
cluding those  containing  native  metals  and  non- 
metals,  are  broadly  amenable  to  froth  flotation 
treatment  on  a  commercial  scale.  Oxides  and  car- 
bonates of  copper,  tin  oxide,  and  lead-silver  oxides 
have  also  been  brought  within  the  scope  of  the 
process.  Considerable  advances  have  recently  been 
made  in  differential  flotation.  Machines  for 
mechanical  agitation  and  sub-aeration  are 
described,  also  for  combining  these  processes,  and 
for  restricted  or  serial  agitation.  Flotation  units 
are  simple  in  construction,  compact,  and  flexible, 
thoir  capacity  being  large  in  proportion  to  their 
dimensions.  Substantially  improved  recovery  of 
mineral  values  is  obtained  by  modifying  the  char- 
acter of  the  water  by  addition  of  an  emulsifying 
agent  during  the  process  of  grinding.  Pulp  con- 
centration is  a  vital  consideration ;  the  most  effec- 
tive water:solid  ratio  is  between  3:1  and  4:1.  The 
size  of  feed  depends  on  the  nature  of  the  ore,  and 
is  determined  experimentally.  Oversize  must  be 
limited  in  quantity,  and  the  quantity  of  material 
below  200-mesh  size  should  not  fall  below  a  certain 
percentage.  The  flotation  feed  from  all  portions 
of  the  mill  must  he  regular  in  order  to  maintain  tho 
proper  proportions  of  reagents  to  feed.  The  grade 
of  concentrates  may  be  raised  by  re-treatment  in 
the  primary  plant  without  further  addition  of  re- 
agents. This  is,  however,  not  possible  in  sub- 
aeration  plants.  The  mineral  froth  is  strong,  per- 
sistent, and  sometimes  difficult  to  break  down. 
Moisture  in  concentrates  should  be  retained  in  ex- 
cess of  5%  to  prevent  dusting.  Circulation  of  the 
plant-water  results  in  a  considerable  saving  of  re- 
agents.  Ore  reduction  methods  usually  comprise 
two  stages — primary  crushing  followed  by  secondary 
crushing.  Multi-crushing  is  avoided.  The  finest 
slimes  are  readily  amenable  to  treatment.  Smelt- 
ing difficulties  in  regard  to  flotation  concentrates 
have  been  overcome.  The  development  of  the  pro- 
cess has  tended  towards  simplification  of  operations, 
flow  sheets,  and  plant.  There  has  been  considerable 
development  of  labour-saving  devices.  The  process 
n  ulted  in  considerable  saving  of  initial  values, 
recoveries  of  over  9t)  being  common  where  70°' 
was  previously  considered  good  work,  and  has  had 
a  far-reaching  influence  on  the  smelting  of  lead, 
zinc,  and  copper. — T.  H.  Bu. 

Flotation;  Use  of  naphthylamint  and  xylidine  in 

F,    II    Robie      Eng.  and  Min.  J.,  1919,  108, 

730—732.     (See  also  this  J.,  1920,  28  a.) 
Crvdk  o-naphthylamine  or  "  x-cakc  "  forms  a  good 
flotation   agent,   acting  both   as   a  collector  and   a 
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frother,  and  in  solution  in  xylidine  excellent  results 
are  obtained.  Solution  takes  place  rapidly  on  heat- 
ing, the  usual  proportions  of  the  mixture  being 
60%  of  "  x-cake,"  40%  of  xylidine,  although  those 
proportions  may  be  varied  considerably  to  suit 
different  conditions.  When  used  on  a  bornite-chal- 
copyrite  ore  the  following  results  were  obtained:  — 
Fee*d,  4'5%  Cu  ;  tailing, 0-35%  ;  concentrate,  1078%  ; 
recovery,  95"53%.  More  rapid  filtering  follows  as  a 
higher  grade  concentrate  is  obtained,  and  a  smaller 
amount  of  concentrate  dewatered  than  when  other 
Hotation  agents  are  used. — J.  W.  D. 

Ores   and   metallurgical    products;    Treatment    of 

complex .    W.  Hommel.    Metall  u.  Erz,  1919, 

16,  501—511,  559—576. 
The  separation  of  the  individual  metals  from  lead- 
zinc,  copper-zinc,  and  lead-copper-zinc  ores  pre- 
sents considerable  difficulties.  In  some  cases  zinc 
blende  may  be  mechanically  separated  from  copper 
and  iron  pyrites,  but  magnetic  and  electrostatic 
separation  generally  give  better  results.  Flotation 
processes  are  sometimes  combined  with  roasting 
or  magnetic  separation.  The  dry  processes  comprise 
smelting  the  lead  and  copper  with  formation  of  a 
zinc-rich  slag  which  is  subsequently  treated  to 
yield  zinc  oxide ;  distillation  of  the  ore  to  recover 
the  zinc,  with  the  production  of  lead-rich  or  copper- 
rich  residues;  application  of  direct  blast  to 
materials  containing  zinc  and  lead,  a  method  which 
is  only  applicable  to  ores  containing  little  precious 
metals.  Owing  to  high  metal  loss  in  retorts,  shaft 
furnaces  are  perhaps  preferable  for  the  recovery  of 
the  zinc  by  volatilisation.  The  addition  of  lime  is 
valuable  in  the  blast  process.  Wet  processes  may  be 
grouped  according  to  the  solvent  used.  Sulphuric 
acid  may  be  used  either  as  concentrated  or  dilute 
acid.  In  the  latter  case  it  is  usual  to  start  with  a 
low  temperature  roast  and  combine  with  electro- 
lysis. A  sulphatising  roast  or,  in  some  cases,  treat- 
ment with  ferric  sulphate  may  be  used  to  produce 
zinc  sulphate.  Another  method  is  the  application 
of  sulphurous  acid  and  an  oxidising  agent.  Zinc 
oxide  may  be  used  as  an  absorbent  for  sulphurous 
acid.  The  separation  of  zinc  with  hydrochloric  acid 
or  chlorine  is  advantageous  for  electrolytic  pur- 
poses. Separation  by  means  of  alkalis  and  ammonia 
is  not  of  much  value.  A  solvent  should  be  chosen 
according  to  the  nature  of  the  ores;  the  sulphurous 
acid  method  is  probably  the  simplest.  The  best 
results  are  obtained  by  combining  the  various  pro- 
cesses. It  is  recommended  that  the  zinc  should  be 
lixiviated  as  far  as  possible  before  smelting,  then 
treated  in  a  shaft  furnace  and  the  slag  subjected 
to  blast  for  separating  the  remaining  zinc.  The 
commercial  aspect  of  the  various  processes  is  dis- 
cussed. Wet  processes  are  not  so  costly  as  generally 
supposed. — T.  H.  Bu. 

Rhodium    and    hydrogen.      Gutbier    and    Maisch. 
See  VII. 

Lead  as  platinum  substitute.    Hiitter.    See  XXIII. 

Carbon  dioxide  and  icater  in  minerals.     Almstrbm. 
See  XXIII. 

Patents. 
Ferro-alloys:   Product  ion  of  .     H.  L.   Sulman 

and    W.     B.    Ballanthie,    London.      Eng.     Pat. 

137,080.      (Appls.     10,819,     2.7.18    and    19,318, 

23.11.18.) 
In  a  thermo-reducing  process  for  producing  ferro- 
alloys containing  chromium  and  tungsten  for  high- 
speed steels,  compounds  for  example,  oxides,  of 
tungsten  and  chromium,  containing  these  metals 
in  chemical  combination  with  each  other  are  used, 
with  or  without  compounds  containing  one  of  these 
metals  and  another  metal  required  in  the  alloy, 
such   as  iron.      The  compounds  of  chromium   and 


tungsten  are  formed  by  precipitation  from  a 
solution  of  a  salt  of  one  of  the  metals  by  a  salt  or 
compound  of  the  other  metal. — J.  W.  D. 

Puddling  iron.  A.  E.  White,  London.  From  A.  M. 
Bvers  Co.,  Pittsburgh,  Pa.,  U.S.A.  Eng.  Pat. 
136,704,  7.2.19.    (Appl.  3066/19.) 

A  furnace  and  mechanical  puddler  comprises  a 
tool  supported  on  a  carriage  which  draws  the  tool 
backwards  and  forwards,  thereby  agitating  and 
"  combing "  the  molten  metal  on  horizontal, 
longitudinal  parallel  lines  and  producing  a  fibrous 
stratifying  action  therein.  The  furnace  has  a 
movable  door  at  one  end  and  longitudinal  slots  in 
the  walls  which  are  covered  with  a  movable  curtain 
or  belt  travelling  with  the  supporting  carriage. 

—J.  W.  D. 

Iron;  Process  for  treating .    W.  J.  Diederichs, 

Ithaca,  N.Y.  U.S.  Pat.  1,325,626,  23.12.19. 
Appl.,  10.4.17. 

White  cast-iron  castings  are  heated  at  about 
1000°  C.  for  a  period  of  from  30  mins.  to  4  hours, 
then  withdrawn  from  the  furnace  and  cooled 
gradually  and  uniformly. — J.  W.  D. 

High-speed  steels  not  containing  tungsten.  Stahl- 
werke  R.  Lindenberg,  A.-G.,  Remscheid-Hasten. 
Ger.  Pat.  312,311,  27.1.16.  Addition  to  Ger. 
Pat.  309,175  (this  J.,  1919,  908  a). 

The  steel  contains  C  0-5—0-8%,  Mo  6—10%,  Cr  3— 
6  ,  Mn  0-2—0-4%,  Si  0-2—0-4%,  and  V  0-15—2%. 
The  vanadium  may  be  partly  replaced  by  cobalt 
(0'5 — 3'5%).  The  addition  of  vanadium  promotes 
deoxidation  and  the  separation  of  small  slag 
particles.  It  also  refines  the  grain  which  results 
in  greater  toughness  and  better  retention  of 
cutting  properties.  The  effect  of  cobalt  is  to  widen 
the  range  of  temperature  at  which  the  steel  may  be 
hardened.— T.  H.  Bu. 

Steel;  Process  for  producing  all  kinds  of  in 

small  basic-lined  converters.  P.  Miiller,  Franken- 
berg.    Ger.  Pat.  314,153,  15.9.17. 

Where  the  charge  does  not  contain  sufficient  phos- 
phorus and  silicon  for  the  blow,  metallic  calcium 
is  either  added  to  the  iron  or  introduced  with  the 
blast,  the  heat  of  combustion  of  the  calcium  serving 
to  raise  the  temperature  of  the  charge.  Owing  to 
the  absence  of  large  quantities  of  silicon  the 
addition  of  an  excess  of  lime  is  unnecessary,  the 
duration  of  the  blow  is  diminished,  the  loss  of  iron 
is  reduced,  and  basic  slag  containing  the  usual  pro- 
portion of  phosphorus  is  obtained.  The  calcium 
also  combines  with  nitrogen  and  sulphur  present  in 
the  steel.— J.  H.  L. 

Iron  and  steel;  Process  for  removing  scale  oxide 

from   the   surface   of  ■ .        W.   Fennie,   Buhl, 

Minn,  and  W.  W.  Rhodes,  Assignors  to  E.  I.  du 
Pont  de  Nemours  and  Co.,  Wilmington,  Del. 
U.S.  Pat.   1,326,585,  30.12.19.     Appl.,  3.4.19. 

The  metal  is  subjected  to  the  action  of  an  unsatur- 
ated solution  of  sodium  bisulphate  at  100°— 200°  F. 
(38°— 93°  C).  Normal  salts  are  formed,  and 
sodium  bisulphate  is  added  to  the  solution  from 
time  to  time  until  it  becomes  saturated  with  salts 
and  no  longer  exerts  a  vigorous  solvent  action  on 
the  scale.  The  ratio  of  the  normal  salts  to  bisul- 
phate is  then  decreased  to  restore  the  scale-dis- 
solving activity  of  the  solution. — J.  W.  D. 

Blast-furnace  air;  Method  of  drying  ■ and  appa- 
ratus therefor.  P.  A.  Mackav,  London.  Eng. 
Pat.  136,957,  17.2.19.     (Appl.  3915/19.) 

Air  from  a  blower  passes  into  an  acid  chamber, 
containing  acid  (sulphuric  or  phosphoric)  supplied 
under  pressure  by  a  circulatory  system  so  as  to 
keep    its    concentration    approximately    constant. 
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The  air  .ut.r-  by  means  ol  a  i»  rfoi  at.  >l  i  roil  n  -ul>- 
■  i  in  the  acid,  and  on  leaving  the.  acid  con- 
tainer pint) mi  through  ■  chamber  containin 

irli  an;  aoid  spray,  and  ia  then  delivered  to 
iat  furnaoe  either  direct  or  through  ■ 
hrrnaoe  stove.-^J.  W,  1). 

Steil-nmking  <i'i</  like   /"  W.ll- 

g    iver,  .mil   Head,   Ltd.,   London,  and   II. 
Redcar.       Eng.     Pat.,     137,200,    8.4.19. 
I  Lppi    8890  19.) 

isi.  device  is  used  in  combination  with  the 

ttructure  consisting  of  a  pip*'-  or  pipes,  °r 

for  tin-  cooling  medium  but- 

•  mbedded  in  an  inward  extension  of 

the  trough  of  tin-  upper  water-seal. — J.  \V.  D. 

Flotation   apparatus.     \V.    ().    Borcherdt,    Austin- 

ville,    \         Assignor   to    New    Jersey    Zinc   Co., 

fork     i  .8.  Pat.  1,326,174,  30.12.19.  Appl., 

M  1.17. 

A  gas  is  introduced   into  a  series  of  shallow  box- 

ompartmenta  through   porous  bottoms  com- 

prising  a  supporting  diaphragm  and  a    layer    of 

metallic  spherules  thereon.     The  ore  pulp  is  Bub- 

to   .i    Hotntion    treatment    by    causing   it  to 

flow    longitudinally    over    the     series     of     coinpart- 

in.  mis.    the    tailings    1  k- i n ^   deposited    at   the   bend 

and  the  ore  particles  removed  as  an  overflow  froth. 

—J.  W.  D. 

paracing    device.      A.    II.   Jones,   Tonopnh, 
N.v.  D.8.  Pat.  1,326,453,30.12.19.  Appl.,  11.4.16. 

In  a  flotation  apparatus  an  upright  conduit  with 
inr  admitting  ore  pulp  at  its  lower  end  and 
annular  overflow  al  its  upper  end  is  sur- 
rounded by  an  unobstructed  annular  perforated 
medium  to  receive  the  overflow.  Inside  the  con- 
duit are  mechanical  means  tor  agitating  the  ore 
pulp  and  discharging  it  with  an  outward  swirl 
upon  the  perforated  medium,  and  mean-  are  also 
provided  ior  forcing  air  through  the  perforated 
medium  into  the  pulp. — J.  W.  D. 

Pi  icess    of   leaching    .      J.    J. 

Nelson.   Assignor  to  O.    H.   Westergard   and   B. 
Los  Angeles,  Cal.  U.S.  Pat.  1,326,463, 
30.12.19.     Appl.,  26.3.18. 

Ores  containing  copper  sulphate  are  subjected  to 

the  action  of  a  solution  containing  sodium   bisul- 

■  ii' I  -<m1  i ii in  chloride,  the  gangue  is  filtered 

off,   sodium   chloride   is   added   to   the  filtrate   and 

ipper  precipitated  with  finely  divided  iron. 

—J.  W.  D. 

Copper:  Process  for  hardening .     F.  H.  Ruth, 

Buffalo.  X.Y.  U.S.  Pat.  1,326,693,  30.12.19. 
Appl.,  6.8.18. 

A  oi  utrrn  of  aulphur  is  added  to  molten  copper, 
thoroughly  mixed,  and  the  mixture  cast  in  the 
usual  manner. — J.  W.  D. 

Hardness  and  tenacity  of  metals  and  the  ease  of 
their  working  with  cutting  tools;  Process  for  tn- 

the  .     G.    van  Oordt,   Assignor  to 

8oc.  Anon,  des  Usines  Qiulini,  Basle,  Switzer- 
land. U.S.  Pat.  1,326,77.3,  30.12.19.  Appl., 
30.1  "     ' 

d    to   a    temperature  below  the 
usual  temperature  for  annealing.— J.  W.  I). 

Antimony;    Alloy    to    serve   as   substitute   for  

in  hard  learl  (u,,l  ,,,„,/,,/■  product*.      \V.  Zimmer, 

ssen.     Ger.  Tat.  299,769,  9.4.1 0. 
Thk  alkrj   claimed  contains  arsenic  and  tin,  prefer- 
ably  in  ,-qtinl  amounts.     It  forms  alloys   with   the 

led  white  metals,  lead,  tin,  antimony,  etc., 
and  also  with  copper,  brass,  bronze,  and  tombac. 
With  lead  it  yields  a  good  bearing  metal,  and  with 


suitable  addition,  u  maj  be  used  as  a  substitute 
for  Britannia  metal,  and  for  the  production  of 
acid-resisting  hard  lead  and  bronze.    J.  II.  L. 

Hard  lead;  Substiti  for  acid-resisting 

ects.     \\    Stockmeyer.  Minden,  and  II.  Hane- 
mann,  Charlottenbu        I         i  721,  9.3.16. 

A  iiup-simini  alloy  containing  0'26  Na  is  as 
resistant  towards  water  and  sulphuric  acid  as  a 
lead  alloy  containing  antimony.     I).  V.  '1'. 

Hard  lead,  Substituti   for .     H.     Hanemann, 

Charlottenburg,  and  W.  Stockmeyer,  Minden, 
Ger.  Pat.  805,087,  27.2.15. 
l.i  "'  i-  alloyed  with  less  than  4  of  magnesium, 
mid  a  small  proportion  of  aluminium  may  be 
added.  Alloys  of  lead  with  only  l  ni  magnesium 
iter  hardness  and  tensile  Btrength  than 
ordinary  hard  lead  containing  II  of  antimony. 
They  are  not  affected  by  air  and  water,  and  only 
slowly  attacked  by  acids.  Addition  of  a  .small 
quantity  of  alninin iuni  increases  the  hardness  still 
further.— J.  H.  L. 

Metals;  Process  fur  working  up  alloys  conta 
valuable  .      Elirscfa    rlupfer-    and    Mi 

werke   A.-G.,    Hallierstadt.     Ger.   Pat.   301,265 

is.2.17. 

Tiik  alloy  is  melted  down  in  a  known  manner,  and 

the  resulting  slag  containing  metals  it   is  desired 

to  recover  is  re-melted  and  reduced  to  obtain  an 
alloy,   which    is   afterwards    subjects!    to    electro 

lysis.       The    subsidiary    metals    in    "  black    copper  " 

can  thus  l>o  quantitatively  recovered  and  the 
copper  itself  obtained  as  electrolytic  metal.  The 
copper  content  of  the  electrolytic  bath  is  prefer- 
ably maintained  above  a  certain  value  by  addition 
of  copper  sulphate  as  required,  and  some  of  the 
liquor  is  withdrawn  from  the  bath  periodically  or 
continuously  to  maintain  the  concentration  of  sub- 
sidiary metals  and  impurities  below  a  certain 
limit.  The  liquor  thus  withdrawn  is  worked  up 
for  other  metals,  e.g.,  nickel.  The  metals  in- 
soluble in  acid,  e.g.,  tin,  accumulate  in  the  anode 
sludge. — J.  H.  L. 

Alloys  of  low  and  high   milling  metals  in  all  pro- 

portions;    Production    of  .       E.    Fernholz, 

Berlin-Tempelhof.  Ger.  Pat.  309,114,  23.3.18. 
To  avoid  loss  by  volatilisation  the  metals  are  mixed, 
melted,  cast,  and  cooled  under  high  pressure  until 
below  the  melting  point  of  the  more  fusible  compo- 
nent. It  is  thus  possible  to  alloy  mercury,  potas- 
sium, sodium,  cadmium,  and  zinc  with  iron,  nickel, 
and  manganese. — II.  J.  H. 

Alloys   of   copper,    zinc,    and   lead;   Production   of 

.       Ycieinigte    Iliittenwerke    Burbach-Eich- 

Diidelingcn  A.-G.,  Diidelingen,  Luxemburg. 
Ger.  Pat.  814,345,  7.3.18. 
COFPEB  and  zinc  mixtures  in  the  usual  propor- 
tions of  the  brasses  (15  to  U5  Zn  with  85  to 
55%  Cu)  are  saturated  or  mixed  with  an  excess 
of  lead,  viz.,  up  to  60  reckoned  on  the  finished 
alloy.  The  products  resemble,  in  physical  proper- 
ties, a  good  phosphor  bronze,  but  differ  in  the 
absence  of  tin  and  the  low  proportion  of  copper. 
Zinc  in  large  proportion  increases  the  mechanical 
strength  and  tends  to  keep  the  lead  in  solution. 
When  the  latter  is  in  excess,  a  portion  separates 
out,  imparting  plasticity  to  the  alloy.  Hardness 
is  increased  by  the  addition  oi  B  BID  all  proportion 
of  aluminium  or  other  metals. — H.  J.  II. 

Alloys  of  lead  with  copper,  tine,  and  tin;  Produc- 
ed   .    Vereinigte  Iliittenwerke  Bnrbai  h- 

Eich-Dudelingen  A..-G.,  Diidelingen,  Luxem- 
burg.    Ger.  Pat.  314,346,  15.11.18. 

The   molten  metals  are  emulsified   by   heating  the 
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mixture  in  an  induction  electric  furnace.  This 
effect  is  produced  by  the  rapidly  alternating  cur- 
rent and  is  so  pronounced  that  separation  of 
emulsified  constituents  may  not  take  place  before 
solidification  of  the  alloy. — H.  J.   H. 

Lead    coatings    «n    metals;    Production    of    . 

Berlin-Burger    Eisenwerk    A.-G.,    Berlin.      Ger. 
Pat.  314,789,  5.10.18. 

A  smooth  durable  deposit  free  from  sponginess  is 
obtained  bv  the  addition  of  a  small  quantity,  e.ij., 
0-01%,  of  catechu  to  the  plating  bath.— D.  F.  T. 

Aluminium ;  Method  for  welding  or  melting  . 

Chem.      Fabr.     Griesheim-Elektron,     Frankfort. 
Ger.  Pat.  315,231,  2.5.17. 

In  order  to  regulate  the  melting  point  of  the  flux 
a  mixture  of  various  halides  of  the  alkali  metals  is 
used;  for  pure  aluminium,  a  mixture  of  4  parts 
of  potassium  chloride  with  3  of  sodium  chloride, 
1  of  lithium  chloride,  1  of  potassium  bromide,  and 
1  of  sodium  fluoride,  with  a  melting  point  near 
600°  C,  is  very  useful.— D.  F.  T. 

Iron  and  steel  turnings,  scrap,  and  the  like;  Melt- 
ing of .    R.  A.  Hadfield,  London.     U.S.  Pat. 

1.326,861,  30.12.19.     Appl.,  16.9.18. 

See  Eng.  Pat,  126,369  of  1917;  this  J.,  1919,  503  a. 

[Metallurgical]  furnaces;  Lining  of  .     W.  C. 

Ely,    Terre    Haute,    Ind.,    U.S.A.      Eng.     Pat. 
136,860,  9.9.18.    (Appl.  14,647/18.) 

See  U.S.  Pat.  1,284,880  of  1918;  this  J.,  1919,  78  a. 

Metal  moulding.  W.  J.  Kohler,  Sheboygan,  and 
A.  Brotz,  Assignors  to  Kohler  Co.,  Kohler,  Wis. 
U.S.  Pat.  1,325,725,  23.12.19.    Appl.,  22.1.19. 

See  Eng.  Pat.  135,893  of  1918;  this  J.,  1920,  117  a. 

Flotation  of  minerals;  Selective .  K.  Sundberg, 

Stockholm.    U.S.  Pat.  1,326,515,  30.12.19.    Appl., 
19.3.18. 

See  Eng.  Pat.  117.781  of  1918;  this  J.,  1918,  550  a. 

Ores:  Concentration  of .     E.  Edser  and  H.  L. 

Sulman.  London.     U.S.  Pat.  1,326,855,  30.12.19. 

Appl.,  12.5.17. 

See  Eng.  Pat.  107,401  of  1916;  this  J.,  1917,  968. 

Electroplating  and  electrocleaning  apparatus.  A. 
Ness,  Glasgow.  U.S.  Pat.  1.326,891,  30.12.19. 
Appl.,  22.11.19. 

See  Eng.  Pat.  133,162  of  1918;  this  J.,  1919,  868  a. 


XL-ELECTRO-CHEMISTRY. 

Electrolytic    decomposition   of  organic   acids;   Ap- 
paratus for  at   low  temperature  and  with 

small  volumes  of  liquid.  Electrolytic  decomposi- 
tion of  the  alkali  salts  of  citraconic  acid.  F. 
Henrich  and  W.  Schenk.  Ber.,  1919,  52,  2120— 
2125. 

The  apparatus  consists  of  a  small  inverted  flask, 
the  bottom  of  which  has  been  removed  and  the  neck 
of  which  is  provided  with  a  cork  holding  a  small 
inverted  tube.  The  latter  6erves  the  dual  function 
of  diminishing  the  size  of  the  apparatus  to  the 
required  extent  and  of  allowing  efficient  cooling  by 
the  introduction  of  a  stream  of  cold  water  into  the 
tube.  As  anode,  a  stout  platinum  wire,  or,  prefer- 
ably, platinum  gauze,  is  placed  in  close  proximity 
to  the  tube.  The  cathode  consists  of  a  piece  of 
nickel  gauze.  The  apparatus  is  easily  maintained 
at  25° — 40°  C.  A  gas  holder  of  the  type  described 
previously  by  Henrich  (Ber.,  1908,  41,  4199)  is  used 
for  collection  of  the  anode  gases,  and  arrangements 
are  also  made  for  the  analysis  of  these  gases  at  any 


desired  moment.  Electrolysis  of  concentrated, 
faintly  alkaline  solutions  of  potassium  citraconate 
yields  a  mixture  of  oxygen,  carbon  dioxide,  and 
allylene  at  the  anode.  The  yield  of  the  latter  is 
favoured  by  low  temperature,  high  concentration  of 
solution,  and  high  current;  it  is  also  found  to  de- 
pend on  the  particular  alkali  salt  used,  increasing 
from  lithium  through  sodium  and  potassium  to 
rubidium  and  then  declining  when  the  caesium  salt 
is  employed.  (See  also  J.  Chem.  Soc,  1920,  i., 
142).— H.  W. 

Electrometric  titration*.     Pinkhof.    See  XXIII. 

Hydrogen-ion  concentration.    Pinkhof.   See  XXIII. 

Patents. 

Chemical  reactions  between  liquids,  gases,  or  liquids 
and  gases;  Method  for  the  electrical  treatment  of 

the   reagents  for  .      F.   H.   A.   AVielgolaski, 

Christiania.     Ger.  Pat,  304,479,  7.10.15. 

The  reaction  mixture  is  submitted  to  an  alternating 
electric  discharge  of  high  frequency  between 
massive  porous  or  perforated  electrodes,  the  re- 
acting or  activated  substances  being  in  direct  con- 
tact with  the  electrode  surfaces  without  the  inter- 
position of  any  other  dielectric.  The  reaction  mass 
may  simultaneously  be  exposed  to  activating  radia- 
tion such  as  Rontgen  rays  or  ultraviolet  light.  If 
liquids  are  being  treated,  suitable  contact  sub- 
stances may  also  be  introduced.  The  hydrogenation 
of  blubber  oil  is  given  as  an  example. — D.  F.  T. 

Magnetisable  cores;  Process  for  the  production  of 

.      E.    F.    Huth,    G.m.b.H.,    and   S.    Loewe, 

Berlin.    Ger.  Pat.  305,048,  30.11.16. 

The  magnetisable  material  (iron,  cobalt,  nickel,  or 
Heusler's  alloy  etc.)  is  atomised  and  incorporated 
with  insulating  material,  preferably  in  the  form  of 
alternating  layers  of  the  two  materials.  Thus,  for 
example,  a  very  thin  layer  of  iron  may  be  sprayed 
upon  paper  which  is  then  lacquered,  a  second  layer 
of  iron  is  then  sprayed  thereon,  and  so  on,  until  a 
sheet  of  the  desired  thickness  is  obtained. 

—J.  S.  G.  T. 

High-tension  electrodes  for  use  in  the  electrical 
purification  of  gases.  Siemens-Schuckertwerke 
G.m.b.H.,  Siemensstadt.  Ger.  Pat.  314,775, 
11.10.18. 

A  number  of  high-tension  electrodes  are  arranged 
in  juxtaposition  in  the  precipitation  chamber,  and 
are  connected  at  their  lower  ends  by  a  transverse 
conductor  serving  to  bind  them  together.  The 
floor  of  the  precipitation  chamber  is  made  conduct- 
ing and  earthed.  An  electric  field  is  established 
between  the  electrodes  and  the  floor,  thereby 
diminishing  the  dead  space  in  the  chamber. 

—J.  S.  G.  T. 

Electric  furnaces.  Armour  Fertilizer  Works, 
Chicago,  111.,  Assignees  of  M.  Shoeld,  Winnetka, 
111.,  U.S.A.  Eng.  Pat,  122,828,  6.1.19.  (Appl. 
364/19.)    Int.  Conv.,  28.1.18. 

See  U.S.  Pat.  1,274,794  of  1918;  this  J.,  1918,  662  a. 

Electric  furnace.  F.  T.  Snyder,  Oak  Park, 
Assignor  to  Industrial  Electric  Furnace  Co., 
Chicago,  111.  U.S.  Pat.  1,325,539,  23.12.19. 
Appl.  1.3.17. 

See  Eng.  Pat.  127,131  of  1918;  this  J.,  1919,  542  a. 

Electrical  charge  of  diaphragms;  Method  of  modify- 
ing the  .     B.  Schwerin,  Assignor  to  Elektro- 

Osmose  A.-G.  (Graf  Schwerin  Ges.),  Frankfort, 
Germany.  U.S.  Pat.  1,326,104,  23.12.19.  Appl., 
16.11.14.     Renewed  17.10.19. 

See  Eng.  Pat.  21,189  of  1914;  this  J.,  1915,  1019. 
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apparatus.      It      1{ 

ail      l'.iris.      D.8.    l'u. 

Pat.  113,606  ol  L918; 


Bayeaux    and    J. 
1,826,631,  80.13.19. 

this  J.,  L919,  149  v. 


XII- FATS;    OILS;    WAXES. 

.U  I'nt  «/ .    0.  I".  Corfield  and 

I      Pharm.  J.,  1990,  ioi.  13     II. 

Imi   seeds  of  Motnordiea  eoehinekinensit,  a  cnour- 
bitaceous  plain  indigenous  to  Bengal,  the  Philip- 
pine Wanda,  etc.,  have  been  found  to  contain  on 
1*3      of  kernels.    On  extraction  with 
petroleum  spirit   the  kernels  yielded    17*06      of  a   ; 
hinIi  fat.     A  good  yield  was  also  obtained  by 
-•l\  powdering  the  Kernels  and  expressing  them 

at   about   I"     ('.   in   a   press  surrounded  by  a  strain 

\     sample     thus     expressed     had     m.     pt. 

c. :  refr.  index  (40    0.),  1:496;  acid  value, 

laponif.  value,  185*2;  iodine  value,  23"4.    Fatty 

M    pt.  16      51    C. ;  Bolidif.  pt.,  44°— 42°  C.'; 

neutralisation  value,  188'3;  and  iodine  value  about 

[he  fat  consisted  chiefly  of  glyoerides  of  fatty 

acid-,    and    no   wax    alcohols    wore    present.      When 

exposed  to  the  atmosphere  the  fat  gradually  became 

pale  yellow  and  ultimately  granular  in  appearance. 

When  slowly   heated   to  200°— 240°   0.   the  fat  was 

converted  into  a  greenish-brown  liquid,  which  re- 
mained liquid  and  <>i  about  tli  '  consistence  of  castor 
oil  on  cooling.  It  then  behaved  as  a  semi-drying 
oil.  forming  a  transparent  skin  after  two  days'  ex- 
posure in  a  thin  layer.  In  this  condition  it  could 
probably  be  used  in  admixture  with  drying  oils  for 
varnishes  ami  paints.— C.  A.  M. 

.  it ir  action*  nt  solid  surfaces.  II.  Transference 
of    hydrogen    from    saturated    to     unsaturated 
impounds  in  tin-  Itautd  ttatt  in  presence 
ttallie  nickel.     E.  P.  Armstrong  and  T.  P. 
Hilditch.    Proc.  Roy.  Soc,  1919,  96  a.,  322—329. 
BviDX»CS   IS  adduced   in  support  of   the   view   that 
tli'  catalytic  action  of  metallic  catalysts,  during  the 
hydrogenation  process,   is  reversible.     It  is  shown 
that    certain  saturated   organic  compounds  in   the 
liquid   state    in    the    presence   of    nickel    and   an   Un- 
dated   organic    compound    at     130° — 230°    C. 
undergo  dehyarogenation,  passing  on  hydrogen  to 
the  un~.it  ura ted  compound.     This   work   affords  an 
in. .lion  of  tie1  results  obtained  by  Moore  (this 
.1       1919,   320  T)  during  the  hydrogenation  of  un- 
1  glycerides.     It  is  suggested  that,  in  the 
hydrogenation   of  ethyl   oleate,    a    portion   of   the 
tr.  (hly-produced  ethyl  stearate  in  contact  with  the 
nickel    undergoes   dehydrogenation,    the   hydrogen 
lib.  ransferrea   to   more  ethyl  oleate, 

and    the    "  dehydrogenated    ethyl    stearate"    pro- 
duotd  being  the  ethyl  A". "-oleate  isolated  by  Moore 
9e<    further  J.  Chem.  8oc,  1920,  ii., 

ffi .  '   of  mould  on   the  oil  in  . 

I     Rah  ik.    .1.  Ind.  Eng.  Chem..  1920,  12,  46-^7. 

To  determine  the  effect  of  mould  growth  on  the  oil 

in  maiie,  a  quantity  of  the  latter  was  placed  in  a 

and  inoculated  with  PeniciiZtum;  portions 

I   at   intervals  for   a   period  of  90  days 

and   the  oil  extracted   and   examined.      At   the  end 

of  !«i  days   the  maize  was   a   dirty  gray  solid  mass 

whi  nsive  odour.   The  acid  value. 

unsaponifiable  matter  showed  in- 

ind  tli.-  i. Kline  value  decreased.     There  was 

e    (from    5'58    to    2*02     )    in    the 

of  oil  obtained  from  the  maize,  indicating 

that  tlie  ml  was  consumed  by  the  mould. — W.  P.  S. 

.    Ether  extract  of  .     E.   M. 

1    1    !    Eng.  (hem.,  1920,  12,  49—50. 
ISAM  leaves  do  not  form  an  available  source  of 


oil    f..r    paint    manufacture,    SI they    yield    only 

3  ii  of  ether  extract,  and  the  most  highly  un- 
saturate.!   compounds    111    tile    extra,  t     are    Hot     oils, 

but  probahlj  ihols  (phytosterol  and  stig- 

masterol)  and  carotin,  whnh  do  net   form  a  haul 

film  on  di  \  nil:.      W  .    1'.  S. 

Sulphonated  D  termination   of  mouturs  in 

-J.     C.   f.  Barbei      -i     So      Leather  Trades 
Chem.,  1919,  3,  906    2 

A  it k ro it  r  on  the  work  of  a  committee  ol  the  Society 
of  Leather  Trades  Chemists  on  the  determination  of 
moisture,     Beating  in  an  open  dish  with  a  free 

Maine  gave  fair  results  ill  the  hands  of  one  mem- 
ber,   whilst    others    found    long    heating    at   100°   C. 

unsatisfactory  owing  to  slow  decomposition  of  the 

oil.  Distillation  with  toluene,  commercial  petrol, 
and   water-saturated    xylene  gave   identical   results; 

petrol  has  the  advantage  ol  complete  insolubility  in 

water.  Most  workers  found  medicinal  petroleums 
unsatisfactorv  on  account  of  too  high  boiling  point. 

— F.  C.  T. 

Gheiltta  or  Ku.it  liuliun  irax.  II.  /r.s-  acids.  A. 
Lipp  and  K.  Kovaes.  .1.  prakt.  Chem.,  1919,  99, 
•_' I.' — 255.   (Compare  this  J.,    1912,    731.) 

BIaboabio  acid,  a  previously  unknown  hydroxy- 
margaric acid,  m.  pt,  ".s    C,  and  an  acid  sparingly 

soluble  in  ether  (see  following  abstract),  with  small 
amounts  of  formic  and  butyric  acids,  were  obtained 
from  the  wax.  (See  further  J.  Chem.  Soc,  1920,  i., 
140.)— J.  K. 

Ghedda  or  East  I  ml nm  wax.  III.  Hydrocarbons 
and  acids.  A.  Lipp  and  E.  Casimir.  J.  prakt. 
Chem.,  1919,  99,  256—258. 

Thk  wax  contains  approximately  48%  of  ceryl 
alcohol,  7%  of  hydrocarbons  (5%  of  heptacosane, 
2  of  hentriacontane,  with  traces  of  a  hydrocarbon 
of  low  m.  pt.),  24 — 25%  of  hydroxymargaric  acid, 
m.  pt.  55° — 56°  C.  (see  preceding  abstract),  1"5 — 2% 
of  hydroxymargaric  acid,  m.  pt.  71°— 72°  C. 
(hitherto    unknown),    9 — 10%     of    margaric    acid, 

j  8 — 9%  of  palmitic  acid,  2%  of  "  ghedda  "  acid,  and 
1  %  of  cerotic  acid,  with  traces  of  formic,  acetic,  and 
butyric  acids  and  tarry  matter.  Cerotic  and 
ghedda  acids  are  present  mainly  in  the  free  condi- 
tion, the  others  in  the  form  of  their  ceryl  esters. 
"  Ghedda  "  acid,  m.  pt.  945°— 95°  C,  is  given  the 

j  provisional  formula  CvH,,0,.  Its  separation  de- 
pends on  its  sparing  solubility  in  ether  and  that  of 
its  potassium  salt  in  alcohol.  (See  further  J. 
(hem.  Soc,  1920,  i.,  141.)— J.  K. 

Melissyl  alcohol  and  melissic  acid.  A.  Heiduschka 
,,i„l  \l.  Gareis.  .J.  prakt,  Chem.,  L919,  99,  293 
—311. 
('\itNAim  melissyl  alcohol  and  beeswax  melissyl 
alcohol  have  been  characterised  by  a  series  of  deri- 
vativ.  i  and  shown  to  have  the  formulas  C„HG1OH 
and  C,,H,jOH  respectively.  Melissic  acid  from 
carnauba  melissyl  alcohol  had  m.  pt.  90°  C.  (lead 
salt,  m.  pt.  118°  C.i.  whilst  that  from  beeswax  had 
m.  pt.  88-5  C.  I  lead  salt.  ill.  pt.  115°  C),  and  was 
identical  with  the  product  of  hydrolysis  of  carnauba 
in.  I.  vl  cyanide.  (See  further  J.  Chem.  Soc, 
1920,  i.,  134.)— J.  K. 

Butter  and  fats  of  coconut  group.  Gilmour.  Set 
XESa. 

Patents. 
Oils;  Extraction  of by  volatile  solvents.   A.  W. 

Ma.  Iluaine  and  (;.  ]•'.   I  loldcrnft .  North    lei  ribv, 

York..     Eng.     Pat.     186,870,     9.18.18.    (Appl. 
20,425   18 

Oii,viiiiii\c.  material,  reduced  to  a  mealy  condi- 
tion, is  extracted  with  benzoline  (petroleum  spirit) 

e2 
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or  other  solvent  in  an  extractor,  ■washed,  the  oil- 
bearing  solvent  drained  off,  and  the  meal  trans- 
ferred to  a  closed  hopper,  at  the  base  of  which  is 
arranged  a  feed  apparatus  comprising  a  horizontal 
sliding  box.  By  oscillatory  motion  the  lower  open- 
ing of  the  latter  is  brought  directly  above  a 
hydraulic  press,  into  which  its  contents  are  dis- 
charged. The  sliding  box  then  recedes  to  its 
former  position  beneath  the  extractor,  whilst  a 
sliding  plate,  one  portion  of  which  is  solid  and 
another  portion  has  an  opening  corresponding  with 
the  plunger,  closes  the  upper  end  of  the  press.  The 
plunger  then  rises  and  compresses  the  mass,  the 
oil-charged  solvent  escaping  through  the  sides  of 
the  press  and  being  drained  away  and  collected. 
The  sliding  plate  is  then  moved  to  the  position  in 
which  it  allows  passage  of  the  plunger,  which  is 
then  further  raised  to  place  the  pressed  meal  on 
the  horizontal  edge  of  a  hopper  and  directly  in  the 
path  of  the  sliding  box  previously  referred  to.  The 
sliding  box,  in  its  passage  forward  to  recharge  the 
press,  the  plunger  of  which  is  then  lowered,  dis- 
charges the  pressed  meal  to  the  bottom  of  a  hopper 
leading  to  a  breaking  apparatus,  e.y.,  toothed  rolls, 
'  from  which  it  passes  to  a  perforated  steam-jacketed 
cylinder  fitted  internally  with  a  conveyor  and 
agitator  to  recover  the  solvent,  and  thence  to  a 
similar  cylinder  acting  as  a  dryer,  being  finally 
discharged  past  a  loaded  flap,  the  material  passing 
entirely  through  the  system  without  exposure  to  air. 
A  container,  intermediate  between  the  extractor 
and  press,  may  be  employed. — A.  de  W. 

Turkey-red  oil;  Production  of  a  substitute  for . 

Cliem.  Fabr.  Flbrsheim  H.  Noerdlingex,  Flors- 
heiin.     Ger.  Pat.  310,541,  19.12.15. 

The  so-called  "  liquid  resin,"  obtained  as  a  waste 
product  in  the  production  of  cellulose  from  pine 
wood,  is  distilled  under  reduced  pressure.  The 
distillate  contains  an  oil  resembling  a  fatty  oil  and 
a  solid  acid  resembling  abietic  acid.  After  the 
separation  of  any  crystallisable  constituents,  the 
distillate  is  sulphonated  with  sulphuric  acid.  The 
resulting  sulphonic  acids,  which  are  almost  com- 
pletely soluble  in  water,  give  solutions  which  can  be 
rendered  almost  neutral,  but  complete  neutralisa- 
tion gives  rise  to  semi-solid  or  gelatinous  soaps.  The 
solutions  form  convenient  media  for  the  emulsifica- 
tion  of  all  kinds  of  oils,  fats,  and  organic  liquids 
generally,  with  water;  they  can  also  be  applied  in 
the  textile  industry  for  mordanting,  dressing,  and 
other  purposes  and  to  the  production  of  emulsified 
lubricants  and  of  disinfectants. — D.  F.  T. 

Nickel  catalysts;  Revivifying  exhausted which 

have  been  used  in  hydrogenation  of  fats.  H. 
Schlinck  und  Co.  A.-G.,  Hamburg.  Ger.  Pat. 
314,685,  22.1.16. 

The  spent  catalyst,  without  previous  separation  of 
the  last  traces  of  fat,  is  boiled  with  a  dilute  alka- 
line or  alcoholic  solution,  and  is  then  washed  com- 
pletely free  from  alkali  sulphate.  The  residue  is 
heated  in  a  current  of  hydrogen  so  that  the  tem- 
perature increases  at  a  rate  not  greater  than 
150°  C.  in  an  hour,  and  reaches  the  maximum  of 
650°  C.  in  not  less  than  4 — 5  hours.  Under  these 
conditions  the  nickel  particles  are  not  coated  with 
carbon. — L.  A.  C. 

Detergent  containing  active  oxygen;  Preparation 

of  a  ■ .     Kraemer  und   Flammer,   and  L.   C. 

Kelber,  Heilbronn.    Ger.  Pat.  314,590,  1.4.15. 

The  addition  of  lysalbinic  acid,  or  protalbinic 
acid  (decomposition  products  of  proteins),  or  their 
salte,  to  a  mixture  of  soap,  sodium  carbonate,  and 
an  oxidising  agent  such  as  sodium  perborate  in- 
creases the  bteaehing  action  of  a  solution  of  the 
same.  For  example,  a  1%  solution  of  the  mixture 
on    heating   contains    about    50%    of   the   original 


active  oxygen  at  90°  C.  whereas  in  the  absence  of 
protalbinic  acid  or  lysalbinic  acid  no  active  oxygen 
is  present  under  the  same  conditions. — L.  A.  C. 

Fats  [in  barrels'};  Method  of  reducing  solid  - — ■ —  to 
liquid,  and  apparatus  used  therefor.  J.  Danin, 
London.  Eng.  Pat.  137,252,  5.8.19.  (Appl. 
19,246/19.) 

Hydrocarbons  etc.    Ger.  Pats.  314,745 — 7.    See  III. 

Chemical  reactions.    Ger.  Pat.  304,479.     See  XI. 

Linseed  oil  substitute.  Ger.  Pat.  305,515.  See  XIII. 

Fat-formation  in  yeasts.  Ger.  Pat.  307,789.  See 
XVIII. 


XIII.- PAINTS;     PIGMENTS;    VARNISHES; 
RESINS. 

Colloidal      colouring      substances      in      minerals. 
Doelter.     See  VII. 

Soya  bean  leaves.     Nelson.     See  XII. 

Balsams.    Van  Itallie.     See  XX. 

Patents. 

Lead  pigment;  Method  for  making  - .     J.   E. 

Seelev,  Los  Angeles,  Cal.  A.  R.  Seelev,  admini- 
stratrix. U.S.  Pat.  1,325,960.  23.12.19.  Appl., 
5.2.17.  Renewed  6.10.19. 
A  fine  stream  of  melted  lead  is  poured  into  water 
to  obtain  the  metal  in  a  finely  divided  condition 
with  a  coating  of  oxide,  such  divided  lead  being 
then  subjected  to  the  action  of  ozonised  air,  water, 
and  carbon  dioxide. — A.  de  W. 

Phenol  formaldehyde  condensation  products.  F.  J. 
Robinson,  Cowlev,  Middlesex,  and  Damard 
Lacquer  Co.,  Ltd.",  London.  Eng.  Pat.  136,298, 
20.12.18.  (Appl.  21,352/18.) 
A  phenol-formaldehyde  condensation  product 
which  is  flexible  while  hot,  and  can  be  bent  or 
moulded  by  heating  it  to  about  120°  C,  is  produced 
by  heating  cresol  750  parts,  formaldehyde  (40%), 
675  parts,  ammonia  (sp.  gr.  0-880)  90  parts,  and 
castor  oil  50  to  80  parts.  The  oil  may  be  added  at 
first,  or  after  partial  condensation  has  taken 
place  and  the  aqueous  layer  that  separates  has 
been  removed.  The  final  hardening  is  carried  out 
in  the  usual  manner  by  heating  in  an  inert  atmo- 
sphere. The  castor  oil  may  be  replaced  by  cam- 
phor, linseed,   rape,  cottonseed,  or  other  oils. 

■ — L.  L.  L. 

Varnishes  or  dopes:  Manufacture  of  ■ .     Tita- 

nine,  Ltd.,  and  P.  E.  Bowles,  Radlett.  Eng. 
Pat.  136,927,  7.1.19.  (Appl.  467/19.) 
A  cellulose  ester  varnish,  to  which  has  been 
added  boric  acid  or  a  borate  sufficient  to  produce 
at  least  0'2%  of  free  boric  acid,  can  be  stored  for 
several  months  in  a  galvanised  iron  drum  with 
only  a  negligible  drop  in  viscosity. — A.  de  W. 

Resinous    condensation    product    and    process    of 

making  same.     H.  V.  Dunham,  Mount  Vernon, 

N.T.       U.S.    Pat.    1,324,649,    9.12.19.       Appl., 

4.4.19. 

Resinous   condensation   products  are   obtained   by 

passing    a    mixture    of    vaporised    di-enes    over    a 

heated  contact  mass,  the  temperature  of  the  latter 

being  substantially  above  the  melting  point  of  the 

resinous  product. — L.  L.  L. 
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rial]   resin.     M.    Darrin.    Wilkinsburg,    Pa  . 
I  he   Hoppers  ('....    Pil  I  sburgn,    l'a. 
i    -«    r,      1,896  579,  30.18.19     Appl.,  27.7.18. 

A   NKCTitw.  resin  Is  prepared   by   polymerisii 
i  ompounds   which    occur    in    crnde    Bolvent 

naphtha;    the    clear    reddish    product   ha--  m.   pt, 
180     C,  and  contains  leaa  than  0*03      ash 
and  leaa  than  0*06      moisture  and  volatile  matter. 

—I.    \    C 

Hons  resembling   varnish   or  gum,    P 

m  tar.   ( '.  Melhardf .  Blodling, 
Austria.     I  ■   ■     I'  165,   19.4.17. 

i  tar  is  diluted   with  the  neutral  oils  which 

are  removable  from  i:  by  distillation  with  steam 
C. ;  alter  removal  of  an]  deposited  solids 
the  filtrate  is  in^sl  from  all  volatile  oils,  phenol, 
naphthalene,  and  similar  Bubstanoes  by  distillation 
with  steam  at  a  temperature  not  exceed  in  l.">(i  (' 
The  residue  from  the  first  distillation  may  alter- 

treateil  w  nil  drying  oils  or  with  sun  able 

oxidisii  i-  and   Ke  used  as  a  substitute  for 

.  oils;  the  distillate  contains  all  the  con- 
stituents which  in  ordinary  distillation  would  1«> 
collected  between  270  ami  :t">i>  c.  ■  on  account  of 
tie-  absence  ol  decomposition,  however,  the  liquid 
pplied  to  purposes  for  which  the  use  of 
more  volatile  fractions  is  customary. — D.  F.  T. 

I  Farhenfabr.     vorm.     F. 

Bayer  und  Co.,  Leverkusen.     Ger.   1'at.  306,515, 
•  17. 

O  mm  U  made  to  linseed  oil  substitutes  for  var- 

Consisting   of  derivatives   of    indene    ill 

which   the  double  linkage  of  the  oyclopentadiene 

nun  is  present  ;  e.g.,  the  oily  products  obtained 
from  indene  or  tar  distillation  fractions  contain- 
ing indene,  by  introduction  of  alkyl  or  aralkyl 
groups,   and    in   particular   monobenzylindene   (m. 

pt.  33  i     i.  a  mixture  of  mono-  and  dibenzyl- 

mdene.    x\  Mated    indene,   and    indene  oxalic  ester. 

—J.  H.  L. 

Solid .     K.  Akashi,  Tokyo,  Japan.    U.S. 

Pal    1,825,971,  23.13.19.    Appl.,'  14.11.17. 

Pat.  II  1,601  of  1917;  this  .1..  VMS,  313  a. 


XIV.    INDIA-RUBBER ;  GUTTA-PERCHA. 

Patents. 

Vvlranitation  of  caoutchouc    and    of    caoutehouc- 
like    substances;    Process   for   accelerating    the 

.     S.  J.   Peachev.   Davenport.        Eng.    Pat. 

136.716.  21.2.19.     (Appl.  4830/19.) 

The  vulcanisation  of  rubber  with  sulphur  is  accele- 
by   the   addition  of   approximately   0"5       of 
nitrosobenzene   or   the   nitroso  derivative   of    any 
oiler .  y<  lie  hydrocarbon. — D.  F.  T. 

Process  of    reclaiming  .     J.   Young, 

Akron,    and    W.    W.     Heiiner,     Cuvahoga     Falls, 
Assign  ,rs  to  The  Firestone  Tire  and   Hublier  Co., 

Akron,    ohm.       (s.     pat.     1,324,093,    9.12.19. 
.   1.4.18. 

Vi  m  vm>kii    rubber,     "in    proper    condition,"    is 
uichr    pressure    with    xylol    and    aniline,    iii 

1    a     substan ipable    of    i  ombining 

with  ulphur.-  E.  \V.  L. 

i  ;  Production  of  h  ighly  •  lattii    »«Z- 

from    .      Mitteldeuts.li,.    (himmi- 

uarenfahrik    I,.    Peter   A. -(.'..    Frankfort. 

I'      :tl"..:t2i,  23.1.18. 

Middle    tar   oil     is     incorporated     with     synthetic 

prior  to  vulcanisation,  and  imparts  a  high 

ticity   to  the  final   product.       From 

thr.-  to  five  times  the  proportion  of  the  customary 


"elaal  easily  incorporated,  the  satura- 

tion limit  being  150    200         l>.  !•'.  T. 

Rubber  and  method  of  obtaining  the  tame.    1,.  K. 
Barton,     Niagara     Kail-      IS  N   .     and     II       \ 

Gardner,    Washin D  <    .    Assignors   to   The 

Titanium  AUoj    Manufacturing  Co.,  New  York. 
1    B     Pa1     i  326,319,  30.12.19.     Appl.,  2.1.17. 

8*1    Eng.  Pat.  111,267  of  L917 ;  this  J.,  1918,  14  a. 

Leather  substitute.    Eng.  Pat.  135,921.    See  XV. 
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Gelatin  s  ,,/  — 

son.      .1.    So,.     Leather    Tra'dc' 
209—210'. 

Gelatin  solution  of  from  0"2  to  0"6  concentration 
are  elastic  solid,,   though  apparently  quite  liquid 

and  mobile.  Thc\  are  composed  of  a  tenuous  net- 
work of  solid  gelatin  with  a  continuous  pha 
water  in  the  interstices.  The  apparent  viscosity 
of  such  solutions  a,  I .1  by  direct  methods  is  con- 
siderable, and  is  due  to  rupture  of  the  network. 
This  viscosity  is  to  be  distinguished  from  that  of 
the   interstitial    water,    sine   diffusing   ions   and 

molecules  can  move  in  the  .solutions  (and  even  in 
jellies)  with  velocities  equal  to  those  in  pure  water, 
and  are  unaffected  by  the  apparent  viscosity  of  the 
solution.  If  sugar  or  a  similar  substance  is  added 
to  the  water  from  which  the  jelly  or  solution  is 
made,  then  the  true  viscosity  of  the  interstitial 
liquid  is  raised  and  tho  motion  of  ions  etc.  is  re- 
tarded, although  the  apparent  viscosity  is  little 
affected.  Moreover,  gelatin  solutions  of  the  con- 
centrations specified  will  resist  indefinitely  a  small 
but  definite  shear,  whilst  simply  viscous  liquids 
such  as  oils  or  sugar  solutions  yield  continuously. 
Double  refraction  (implying  structure')  is  also  shown 
by  gelatin  solutions  under  static  stress. — F.  C.  T. 

Sulplionateil  oils.     Barber.     See  XII. 

Patents. 

nitZes    or    shins;     Tannine/    and    liming    of    . 

L.  and  G.  Dufour,  Genoa,  Italy.  Eng.  Pat. 
12.3.362,  1.3.19.  (Appl.  5124/19.)  Int.  Conv., 
6.4.18. 

Deliming  is  effected  by  means  of  sulphurous  acid 
at  30° — 35°  C,  and  the  goods  are  then  tanned — 
preferably  at  30° — 35°  C. — in  liquors  into  which 
sulphur  dioxide  is  passed  to  saturation  from  time 
to  time.  To  economise  tanning  liquor  some  of  tho 
excess  liquor  in  the  tanning  vats  may  be  added  to 
tho  deliming  liquors.  It  is  claimed  that  a  very  fine 
grain  is  produced,  and  that  the  resulting  leather  is 
of  very  good  colour. — E.  W.  L. 

Hides;  Tanning  animal  .     W.  Clark,  London. 

From  Chem.  Fabr.  Worms  A.-<;.,  Frankfort,  Ger- 
main. Eng.  Pat.  136,193,  8.5.18.  (Appl. 
7720/18.) 
Pickled  skins,  freed  from  hair  and  prepared  by  any 
known  method,  are  treated  with  a  tanning  liquor, 
prepared  by  dissolving  sodium  formate  (6  kilos.) 
in  w  ater  (20  litres),  adding  the  solution  to  a  neuf  I  a] 
solution  of  ferric  chloride  (5  kilos.)  in  water  (20 
litres),  and  then  allowing  to  stand  for  some  time 
and  diluting  with  an  equal  volume  of  water,  alter- 
natively t,  trie  hydroxide,  prepared  by  the  action 
of  ammonia  or  other  alkali  on  ferric  chloride,  is 
dissolved  in  the  calculated  quantity  of  formic  acid, 
and  solid  iron  formate  is  separated  by  cooling  to 
about  0°  C.  The  formate  is  dissolved  in  water  to 
give  a  solution  of  3  B.  (sp.  gr.  l'()21).  Iii  100  litres 
of  this  liquor  100  kilos,  of  pickled  skins  are  tanned 
for  4—8  hours,  drained  for  24  hours,  "cleaned  " 
with  1  :     solution  of  borax  for  Jhr.,  re-tanned  with 
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sulphite-cellulose  extract  diluted  with  three  times 
its  volume  of  water  (10°— 12°  B.,  sp.  gr.  L074— 
1'091),  drained  for  24  hrs.,  and  dressed  like  bark- 
tanned  leather. — E.  W.  L. 

Leather;  Process  of  treating .     A.  J.  Hawkins, 

Montreal,  Canada,   U.S.  Pat.  1,326,261,  30.12.19. 
Appl.,  12.11.18. 

Leather  is  covered  with  a  thin  coating  of  oil  at 
about  150°  F.  (66°  C.)  and  cooled  to  80°  F.  (27°  C.) 
in  12  hrs. ;  the  process  is  then  repeated  a  number  of 
times. — L.  A.  C. 

Leather  compositions  [substitutes'].  W.  Drurv, 
London.  Eng.  Pat.  135,921,  2.12.18.  (Appl. 
19,902/18.) 

Raw  rubber  is  masticated  between  hot  rollers  and 
an  intimate  mixture  of  very  finely  ground  leather 
(leather  flour),  filling  material,  and  sulphur  is 
added  to  it,  together  with  a  small  amount  of  faotis 
or  similar  fatty  material.  Mastication  is  continued 
until  the  mass  is  homogeneous,  and  the  temperature 
of  the  rolls  is  then  raised  to  about  240°  F.  (116°  C.) 
for  about  15  mins.,  in  order  to  effect  partial  vulcani- 
sation. The  mass  is  passed  through  a  refining  mill 
and  formed  into  thin  sheets  between  calender  rolls. 
Sheet  of  the  requisite  thickness  is  obtained  by 
superposing  layers  of  the  thin  sheet  in  alternate 
directions,  and  vulcanisation  is  then  completed. 

— E.  W.  L. 

Leather  substitute;  Composition  -of  matter  for  use 

as    a    .      J.     W.     Matthaei,     Ingram,     Pa., 

Assignor  to  Armstrong  Cork  Co.,  Pittsburgh,  Pa, 
U.S.  Pat.  1,326,681,  30.12.19.    Appl.,  3.12.18. 
A  leather  substitute  contains  an  excess  by  weight 
of  rubber,  an  excess  by  bulk  of  cork  particles,  fibrous 
materials,  reclaimed  rubber,  sulphur,  and  glue. 

— L.  A.  C. 

Varnished  (patent)  leather;  Method  of  treating 
— — .  H.  Sohulz,  Assignor  to  C.  Hevl,  Worms, 
Germany.  U.S.  Pat.  1,325,415,  16.12.19.  Appl., 
12.12.16. 

Varnished  leather  is  subjected  to  the  action  of  light 
rich  in  ultra-violet  rays  in  a  closed  chamber*, 
through  which  a  current  of  air,  previously  heated  to 
above  40°  R,  (50°  C),  is  continuously  forced. 

— E.  W.  L. 
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Soils;  Effect  of  variation  in  moisture  content  on 

the    water-extractable    matter    of   .      J.    C. 

Martin  and  A.  W.  Christie.    J.  Agric.  Res.,  1919, 
18,  139—143. 

Pot  experiments  were  made  with  two  soils,  a  silty 
clay  loam  and  a  sandy  loam,  under  varying  condi- 
tions of  moisture  content  from  air-dry  to  just  above 
the  optimum  content.  Analyses  were  made  at 
intervals  during  six  months.  The  concentration  of 
the  soil  solution  and  the  amounts  of  nitrate  and 
potash  were  found  to  tend  to  be  slightly  less  in  the 
samples  near  the  air-dry  condition.  The  concentra- 
tion was  more  markedly  depressed  in  the  sandy 
loam  when  near  the  saturation  point,  the  nitrates 
disappearing  entirely.  It  is  concluded  that  the 
examination  of  soils  by  the  water  extraction  method 
is  not  invalidated  by  variations  in  moisture  content, 
provided  the  saturation  point  is  not  reached. 

—J.  H.  J. 

Sulphur  in  soils;  Effect  of  oxidation  of on  the 

solubility  of  rock  phosphate  and  on  nitrification. 

O.  M.  Shedd.    J.  Agric.  Res.,  1919,  18,  329—345. 

Compost  experiments  were  carried  out  with  various 

6oils  mixed  with  rock  phosphate,  sulphur,  and  stable 

manure.     Analyses  snowed   that  little   solution   of 


phosphate  took  place  until  the  compost  was 
inoculated  with  a  small  proportion  of  soil  rich  in 
sulphate-forming  bacteria.  After  2  years'  time  the 
amount  of  total  phosphorus  rendered  soluble  in 
water  was  17%  and  in  ammonium  citrate  solution 
84%.  This  was  accompanied  by  a  rise  in  acidity 
and  formation  of  sulphate.  During  the  same  period 
20%  of  the  total  nitrogen  in  the  compost  was  con- 
verted into  nitrate.  The  conditions  most  favour- 
able to  the  oxidation  of  the  sulphur  were  found  to 
be  warmth,  aeration  and  average  moisture  content.. 

—J.  H.  J. 

Carbonates   of   calcium    and    magnesium ;   Natural 

in   relation    to    the    chemical    composition, 

bacterial  contents,  and  crop-producing  power  of 
tiro  very  acid  soils.  S.  D.  Conner  and  H.  A. 
Noyes.    J.  Agric.  Res.,  1919,  18,  119—125. 

In"  pot  experiments  on  two  very  acid  soils,  a  yellow 
clay  and  a  black  sand,  wheat,  clover  and  beet  were 
grown  with  applications  of  calcite,  dolomite,  and 
magnesite  at  the  rates  of  4000  and  12,000  parts  per 
million.  Although  calcium  and  magnesium  com- 
pounds were  present  in  both  soils,  yet  the  further 
applications  made  caused  a  good  crop  increase  in 
every  case  except  that  of  the  larger  quantity  of  mag- 
nesite on  the  black  sand  soil  when  no  growth  oc- 
curred. Beets  tended  to  be  benefited  more  by  mag- 
nesium carbonate,  while  wheat  and  clover  were 
benefited  more  by  calcium  carbonate.  The  ratios  of 
calcium  oxide  to  magnesium  oxide  which  permitted 
growth  varied  from  2:1  to  1:5  on  the  yellow  clay  soil 
and  from  3:1  to  1 :4  on  the  black  sand  soil.  The  mag- 
nesium applications  increased  the  salinity  of  the  soil 
solution  more  than  the  calcium  applications,  and 
nitrification  also  was  greater  with  magnesium.  The 
numbers  of  bacteria  were  increased  more  by  calcium 
in  the  black  sand  soil  and  by  magnesium  in  the 
yellow  clay  soil. — J.  H.  J. 

Calcium  cyanamide  and  dicyanodiamide  as  vegeta- 
tion factors.  E.  Linter.  Diss.,  Konigsberg,  1917. 
Bied.  Zentr.,  1919,  48,  414—417. 

Previous  work  has  shown  that  dicyanodiamide, 
which  often  occurs  in  crude  calcium  cyanamide  or 
may  be  formed  by  decomposition  in  the  soil,  is  un- 
fitted for  the  nutrition  of  plants  and  is  to  be 
regarded  as  a  poison,  its  presence  resulting  in  the 
diminution  of  field  crops  and  usually  in  the  forma- 
tion of  characteristic  white^tipped  leaves.  In  the 
experiments  described,  mixtures  of  dicyanodiamide 
solution  with  soils  of  different  characters  were  kept 
for  some  days  at  30°  C.  in  presence  of  carbon 
dioxide,  the  mixtures  being  shaken  for  seven  hours 
each  day.  With  sand  or  clay  no  decomposition  of 
the  dicyanodiamide  occurred,  so  that  the  deleterious 
effect  of  the  compound  persisted  until  the  latter 
was  washed  out,  this  naturally  requiring  longer  in 
heavy,  impervious  soils  than  in  lighter  ones.  In 
applying  calcium  cyanamide  it  is,  therefore,  advis- 
able to  avoid  any  procedure  which  would  lead  to 
increased  formation  of  dicyanodiamide,  for 
instance,  spreading  on  freshly  ploughed  land  in  the 
autumn  or  top-dressing  in  the  summer.  On  the 
other  hand,  humic  soils  are  capable  of  absorbing 
dicyanodiamide  so  strongly  that  the  poisonous 
action  gradually  disappears,  the  dicyanodiamide 
being  apparently  decomposed,  possibly  with  forma- 
tion of  beneficial  nitrogen  compounds. — T.  H.  P. 

IT Vi.</ c   liquors   from   the   potash    industry;   Action 

"f  on   soils  and  plants.     O.  Nolte.     Landw. 

Jahrb.,    1918,   51,   563.      Bied.   Zentr.,    1919,   48, 
417—426. 

The  residual  liquors  left  after  crvstallisation  of 
crude  potassium  salts  contain,  in  grms.  per  litre: 
MgCL,  390;  MgSO„,  35;  CaCL,  10;  NaCl,  9;  and 
MgBr,.  1.  These  liquors  effect,  especially  with  rich 
soils,  at  first  an  increase  in  the  crop,  but  later  often 
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a  diminntion  ;  this  diminution  is  mora  marked  h  hen 

!  is  poor  in  initrn.nl  materia]  and  it  may  !*• 

ited,  but  not  completely  counterbalanced,  by 

manuring.      The    amount    of     nutrient 

materia]  taken  up  from  the  soil  appears,  indeed,  to 

fhtly  increased  rather  than  d  miniahed  bj  the 

nee  of  these  liquors.     The  ash-oontenl  ol   the 

oron  is  ini  roaood,  mora  magnesia  being  taken  up, 

although   1      of  magnesia,   calculated  cm  the  dry 

matter,  in  nerer  reached:  on  the  other  hand,  the 

amount  ol  sods  extracted  from  the  soil  is  diminished 

:n   preaenoe  >.i   the  liquor.     In   the  soil   profound 

changes  are  produced  by  the  liquor,  interchange  of 

Iium's  and  liberation  ol  ing  substances  tnkm;; 

place.     The  amount  ol   nitrogen   trashed  out  from 

41  appears  to  be  diminished  and  the  Bame  is 

,-.■  with  the  phosphoric  acid.     Increased  loss 

oi  potash  docs  nut  occur,  except   with  soils  very  rich 

iii  this  constituent  ;  with  poor  soils,  indeed,  accumu- 
lation of  potash  is  observed,  Washing-out  of  the 
prevented.  The  most  serious  effect  produced 
.s  the  marked  de-liming  of  the  soil.  The  behaviour 
oi  the  ish  salts  exhibits  certain  similarities 

to  that  of  the  r<  sidual  liquor  ;  the  chemical  composi- 
tion of  the  crop  remains,  however,  normal,  the 
absorption  of  fertilising  materials  being  undis- 
turbed.—T.  H.  P. 

Human  mini-  and  desaccharified  tulphite-eettvlote 

waste  liquors:   Plant   fertilisation   In/  .     T. 

Bokorny.     Mitt.   Deuts.   Lnndw.-Ges.,  1019,  [1], 

Hi.. I     Zentr.,    1919,  48,  426—430. 

KiitTiint  experiments  confirm  the  applicability  of 

human  urine  and  of  sulphite-cellulose  wasto  liquors 

ilisers    (see    this   J.,    1918,    436*   and    1919. 

118  A).       Laboratory     tests     with    wheat,     rye.     and 

showed   that   urine   is  injurious  when  diluted 

lit    1:50,  but  harmless  if   the  dilution   is 

UlOO  or   1:200.      The  sulphite  liquors  produced  no 

ill  affects  when  diluted  50  times,  or,  if  previously 

I  r.  ed  from  sugar,  when  diluted  10  times. 

— T.  H.  P. 

idi  :    Effect   of  on  plants.     C. 

Well.,,,  r.     Biochem.-Zeits.,  1918,  92,  364—376. 

Bim  cress  is  killed  within  10  days  by  0*34  mgrm. 
,it  hydrogen  cyanide  per  litre  of  air.  In  order  to 
achieve  the  Bame  result  with  seeds  placed  in  water 
71'3  inarms,  ol  hydrogen  cyanide  per  litre  of  air  is 
required,  although  2"375  mgrms.  of  the  poison  per 
litre  of  air  greatly  impairs  their  germination  and 
i'liient  Green  leaves  submerged  in  water 
an  al-o  kill,,!  by  very  dilute  solutions  of  hydro- 
■  > .i nic  acid. — S.  S.  Z. 

Sttratrs:  /»  :.<  reduce  ?    J.  Davidson. 

J.  Biol.  Ch,  m..  1919,  37,  143— lis. 
MniiiM.s    do    not    reduce    nitrates    of    external 
i  as  |,„rt  ol   their  metabolic  processes. 

—J.  C.  D. 

Patent. 

Seeds:  Electrification  of <in</  apparatus  there- 
fur.    .1.  .1.  H.  Stiirmev,  Coventry,  and  J.  Hewett, 

Hampton.    Middlesex.      Kng.   Pat.   136,920,  2.1.19. 

(Appi  M   ll'  i 

undergoing   the   Wolfrvn   electrification 
;  Eng.   Pat.  22,151    13;   this  .1.,  1914,  1067) 

i-  siil, nut;,. |  to  a  preliminary  removal  of  excess 
moisture  in  a  centrifugal  ma,  I,, no,  and  is  then 
■ii  the  top  of  a  tower  furnished  with  a  series 
,,t  inclined  planes  set  alternately  towards  each 
other.  While  the  seed  is  falling  from  plane  to  plane 
it  meets  in  upward  current  of  air  which  may  be 
heated  and  dried  if  necessary.  Instead  of  a  tower 
a  rotating  drum  maj  be  used  in  which  vanes  fixed 
phery  lift  the  seed  and  a  current  of  air 
is  drawn  through,  or  the  drum  may  !*■  stationary 
and  tl  revolving  shaft. — .f.  II    J. 
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Sugar  cane  juice;  Colour  changes  of and  the 

natv  inn.     v .  \S .  /,.  i  ban.    .1 .  Ind. 

Eng.  Chem..  1919,  11,  1034     1036       3e,      Isc  this 
J.,  1918,  r.'s  4.) 

It  has  previously   Keen  shown  thai  -   and 

iron  are  concerned  in  the  ool changes  oi  cane 

juice.  The  third  factor  known  to  be  involved  is  a 
water-soluble  polyphenol  which  gives  a  green 
coloration  with  ferric  salts.  This  has  mm  been 
isolated  from  the  juice  and  is  found  to  be  a  true 

tannin  dei  iv.  ,1,  like  the  oak  tannins,  Iron,  I  ai.ehol. 

It   is  precipitated  From  cane  juice  bj   normal  lead 

acetate,   but   not  by   lead   nitrate.      It    is   soluble   iii 

water,  alcohol,  acetone,  and  ethyl  acetate,  and 
practically  insoluble  in  ether,  benzene,  and  chloro 

Form.     Catechol  itself  is  not  present   ,,,  .  sne  nil,  e. 

—J.  H.  L. 


L920, 


Molasses;  Watet   content  of  :  cane 

H.   C.    Prinsen   Geerligs.      Int.    Sugar   J., 
22,  34—40. 

Van     lil.it     I.inihn    ( Archie!',     1919,     1511)    has    eon- 

tinued    the    experiments    previously    co enced 

by  the  author  (this  J.,  1918,  385a)  in  order  to 
establish  the  optimum  water  content  for  factory 
conditions.  It    was    concluded    from    the    results 

obtained  that  the  optimum  water  content 
is  about  15 — 16%,  corresponding  to  a  ratio  of 
BUcrose  to  water  of  100:164 — 200,  a  value  in  reason 
ably  close  agreement  with  that  previously  found  by 
the  author.  It  was  also  apparent  that  the  const, 
tution  of  some  molasses  hinders  their  exhaustion  to 
the  same  extent  as  others  which  are  more  normal 
in  composition,  a  low  ratio  between  reducing  sugars 
and  ash  (1'9 — 3'2),  for  example,  coinciding  with  a 
high  purity  (39° — 13°).  In  practice  boiling  and 
crystallisation  are  frequently  not  prolonged  suffi- 
ciently to  permit  the  maximum  yield  possible  of 
sucrose  to  deposit  upon  the  crystals  already  formed, 
the  result  being  that  after  ccntrifuging  when  sub- 
sequently the  temperature  of  the  molasses  falls  a 
further  deposition  of  sucrose  in  the  form  of  very 
fine  grain  occurs  (el.  also  Kalshoven,  this  J.,  1920, 
126a).  In  general,  the  procedure  that  should  be 
followed  in  the  factory  in  order  to  obtain  molasses 
from  which  no  further  sucrose  can  be  obtained  on 
evaporation  is  to  concentrate  the  final  massecuite 
having  an  apparent  purity  of  about  60°  until  its 
water  content  is  15 — 16%.  After  discharging 
from  the  vacuum  pan  into  crystallisers,  the  product 
is  maintained  for  at  least  3-1  days  in  slow  and  con- 
stant motion,  while  cooling  very  gradually,  finally 
centrifuging  at  a  temperature  of  about  4">°  C.  As 
a  check  on  this  operation  it  is  advisable  that  tho 
final  molasses  should  he  examined  ret  i  act,  unet  ii,  ally 
directly  after  separation  and  also  a  week  later,  fol- 
lowing the  procedure  recently  described  bv 
Kalshoven  \loc.  fit.). — I.  P.  (). 

Lactose;  Catalytic  hydrogenation   ,,/  .     J,  B 

Senderens.     Comptes  rend.,  192(1,  170,  47 — 50. 

In  a  repetitii I'   fpatieff's  work  (this  J.,  1913, 

107)  it  is  shown  that  in  the  catalytic  hydrogenation 
of  lactose  in  aqueous  alcoholic  solution  by  means  <>t 
nickel  and  nickel  oxide,  it  a  weak  catalyst  is  used 
the  ,,,  tin,,  stops  when  the  aldehyde  group  is  reduce, I 
to  a  (Hull  group,  ami  tl,.'  produit  lactositol, 
C,2H2,0,,;  m.  pt..  78°  C;  [a]„  = +12-2°  in  aqueous 
solution,  has  been  isolated.  On  hydrolysis  with 
dilute  sulphuric  acid  it  yields  sorbitol  and  galactose. 
If  a  more  active  form  of  catalyst  is  used  the  hydro- 
genation  proceeds  further  and  the  molecule  is  split 

the    products   being   sorbitol   and   dillcitol. 


I'P, 


W.  G. 


Pacuum-eraporafor  plant.    Corner     Sei    I 
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Patents. 
Decolorising  carbon.    Eng.  Pat.  136,873.     See  IIb. 
Su-eetening  agents.     Ger.  Pat.  311,213.    See  III. 
Oxalic  acid  from  sugar.  Gov.  Pat.  310,923.  .See  XX. 

XVHI.-FERMENTATION  INDUSTRIES. 

Acid  formation  by  moulds  and  yeasts.    F.  Boas  and 
H.  Leberle.     Biochem.  Zeits.,  1918,  92,  170—188. 

The  formation  of  acid  by  Mycoderma,  Oidium,  and 
Aspergillus  niger  in  media  containing  various  carbo- 
hydrates and  nitrogenous  ingredients  has  been 
studied.  Most  of  the  acid  is  formed  from  the 
carbohydrates.  When,  however,  an  ammonium  salt 
of  a  strong  acid  forms  the  source  of  nitrogen  the 
liberated  acid  suppresses  the  formation  of  acid  from 
the  carbohydrates.  The  ammonia  produced  in  the 
fermentation  process  from  the  various  nitrogenous 
compounds  by  means  of  enzymic  action  greatly 
influences  the  acid  formation.  The  extent  of  this 
influence  depends  on  the  character  of  the  organism 
and  the  nature  of  the  carbohvdrate  employed. 

— S.  S.  Z. 

Glycerol     formation     in    alcoholic    fermentation; 

Natural  and  artificial .     C.  Neuberg  and  E. 

Reinfurth.     Biochem.  Zeits.,  1918,  92,  234—267. 

Br  employing  sodium  sulphite  as  "  fixing"  agent 
for  the  acetaldehyde  formed  in  alcoholic  fermenta- 
tion an  equivalent  amount  of  glycerol  is  also  pro- 
duced. More  than  70%  of  the  theoretical  amount 
of  acetaldehyde  is  thus  fixed.  The  amount  of 
acetaldehyde  and  glycerol  produced  increases  with 
the  amount  of  sulphite  employed.  Acetaldehyde 
and  glycerol  are  therefore  not  only  by-products  but 
are  formed  in  considerable  quantities  in  certain 
stages  of  alcoholic  fermentation. — S.  S.  Z. 

Wines;  Blue  "  casse  "  of .   P.  Carles.   Comptes 

rend.,  1919,  169,  1422—1423. 
The  blue  or  ferric  "casse"  of  wines  cannot  be 
entirely  prevented  by  the  presence  of  sulphur 
dioxide.  The  best  treatment  consists  in  the 
addition  to  the  wine  of  tartaric  or  citric  acid,  the 
amount  to  be  added  varying  with  the  intensity  of 
the  evil,  and  in  order  to  determine  it  the  best  way 
is  to  make  a  preliminary  trial  by  adding  50  grins, 
per  hectolitre  and  to  increase  the  amount,  if 
necessary,  progressively  up  to  150  or  200  grms.  in 
the  case  of  certain  wines. — W.  G. 

Soluble    starch;    Formation    of  in    selective 

nitrogen  assimilation  [by  moulds'].  F.  Boas. 
Ber.  Deut.  Botan.  Ges.,  1919,  37,  50—56.  Chem. 
Zentr.,  1919,  90,  III.,  888—889. 

At  a  certain  hydrogen  ion  concentration  soluble 
starch  is  formed  from  many  carbohydrates  by 
Aspergillus  niger.  If  in  a  sugar  solution  ammonium 
chloride  is  consumed  as  well  as  amino-acids  by  the 
fungus,  the  liberation  of  the  strongly  dissociated 
hydrochloric  acid  rapidly  increases  the  hydrogen 
ion  concentration  giving  conditions  favourable  for 
the  formation  of  soluble  starch,  and  the  iodine  test 
affords  a  means  of  following  the  selective  nitrogen 
assimilation.  In  mixtures  of  ammonium  chloride 
with  ammonium  phosphate  and  citrate,  with  amino- 
acids  and  peptone,  or  with  urea,  it  is  the 
ammonium  chloride  which  is  attacked,  that  is,  the 
mould  utilises  the  least  favourable  source  of 
nitrogen.  With  mixtures  of  nitrogenous  substances 
having  different  degrees  of  dissociation,  the  magni- 
tude  of  the  dissociation  controls  the  absorption  into 
the  cell;  this  absorption  is  not  regulated  by  the 
mould,  and  is  the  result  of  purely  pbysico-chemical 
processes. — W.  P.  S. 


Mould  spores;  Do  contain  enzymes?     N.  and 

L.  Kopeloff.    J.  Agric.  Res.,  1919,  18,  195—209. 

A  svspexsion  of  the  spores  of  the  mould  under 
investigation  was  heated  to  63°  C.  to  kill  the  spores, 
and  then  shaken  with  sand  to  rupture  the  spore 
wall.  A  measured  quantity  of  this  suspension  was 
added  to  a  10%  sucrose  solution  and  incubated  at 
45°  C.  After  3  hrs.  the  solution  was  examined  in 
a  polarimeter  and  tested  for  reducing  sugar ;  a 
decrease  in  rotation  and  production  of  reducing 
sugar  were  observed.  Upon  further  incubation  for 
1  and  4  days  increasing  changes  occurred.  If 
double  the  amount  of  the  spore  emulsion  was  taken, 
the  amount  of  change  was  increased,  and  with  a 
20%  sucrose  solution  the  changes  were  more 
marked.  The  above  results  were  obtained  with  the 
spores  of  Aspergillus  niger  and  sydoivi.  Aspergillus 
flavus  and  PenicUlium  expansum  acted  similarly 
but  more  feebly.  The  suspension  of  spores  after 
heating  at  100°  C.  had  no  effect  on  the  sucrose 
solution.  The  cause  of  the  changes  was  therefore 
an  enzyme  identical  with  invertase.  The  upper 
limit  of  concentration  for  the  sugar  solution  was 
found  to  be  18 — 24%,  using  a  suspension  containing 
100,000 — 400,000  spores  per  c.c— J.  H.  J. 

Catalase  of  bacteria.    M.  Jacobv.     Biochem  Zeits., 

1918,  92,  129—139. 
The  catalase   of  bacteria   obtained  by  the  author 
obeys    the    same    reaction    laws    as    the     catalases 
previously  studied  (this  J.,  1918,  557  a,  667  a). 

— S.  S.  Z. 

Chinese  ang-khak  [red  rice].    Church.    See  XIXa. 

Patents. 

Yeasts;  Process  for  stimulating  fat-formation   in 

■ .     Kreigsausschuss  fiir  pflanzliche  und  tier- 

ische  Ole  und  Fette,  G.m.b.H.,  Berlin.  Ger. 
Pat.  307,789,  11.8.17. 

In  the  cultivation  of  yeast  incapable  of  film 
formation,  for  the  purpose  of  producing  fats,  the 
yeast  is  maintained  at  the  surface  of  the  nutrient 
liquid  by  means  of  a  diaphragm,  so  as  to  realise 
artificially  the  conditions  of  film  growth.  The 
nutrient  liquid  may  be  charged  with  oxygen,  e.g., 
by  aerating  it  or  treating  it  with  hydrogen  peroxide 
or  per-salts  before  use. — J.  H.  L. 

Yeast ;  Process  of  manufacture  of  pressed from 

worts  containing  little  or  no  sugar.  Verein  der 
Spiritus-Fabrikanten  in  Deutschland,  Berlin. 
Ger.  Pats.  314,163—314,166,  (a)  24.6.13,  (b) 
25.6.13,  (c)  18.7.13,  (d)  11.5.15.  Additions  to  Ger. 
Pat.  310,461  (see  Fr.  Pat.  472,073  of  1914;  this  J., 
1915,  444). 

(a)  The  worts  are  pitched  with  mixed  yeasts,  in 
particular  with  mixtures  of  distillery  yeasts  with 
mycoderma  yeasts.  (b)  In  preparing  worts  by 
transforming  the  sugars  present  into  acid  (lactic 
acid),  alkalis  are  added  to  combine  with  the  latter. 
When  the  acidification  process  is  complete  the 
lactic  acid  is  liberated  by  means  of  an  organic  acid, 
and  the  worts  are  suitably  diluted,  (c)  Worts  may 
be  prepared  by  subjecting  to  the  acidification 
process  waste  liquors  from  the  manufacture  of 
cereal  starch,  or  liquors  actually  containing  starch 
in  ungelatinised  state,  the  starch  being  afterwards 
recovered  from  the  acid  liquors  and  the  latter 
employed  for  yeast  production,  (d)  The  acidified 
worts  are  treated  with  sugar  and  inorganic 
ammonium  6alts  in  such  quantities  that  the  lactic 
acid  destroyed  by  the  yeast  is  replaced  by  the 
mineral  acid  liberated  by  the  assimilation  of 
ammonia.  A  mixture  of  sugar  and  inorganic 
ammonium  salts  with  lactates  may  be  employed  for 
yeast  production,  the  mineral  acid  liberated  from 
the  ammonium  salts  setting  free  lactic  acid  from 
the  lactate  for  the  use  of  the  yeast. — J.  H.  L. 
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XIXa.   foods. 

Milk;  In/lu*net  '    •  ■•/    on    the 

,  ydase  b  ; 
\    Bouma  and  W.  ran  Dam,     Bibchi  m  -Zeits., 
397. 

The  influence  of  the  hydrogen  ion  conoentral  i 
tlio  Lnactivation  "i  tl  lose  in  milk  ;ii 

i  .  studied.    At  70    ('.  /mi  is  -'■     8  timea  higher 

;   the  ordinary  temperature.     The  addition 
much    lactic   acid    to   the   milk    m    was   just 
ient  t<>  curdle  it  on   pasteurisation  had   do 
affect  "ii  the  *  itant  "i   the  inactivation 

ot  tli"  enayme  nt  that  temperature.    On  the  other 
tli.'    addition    "t    Bodium    hydroxide    and 
ammonia    greatly    accelerated    1 1 ».-    destruction    of 
I  ins  confirms   the  observations 
inaiv  mail"  bv  Zilva  (this  J.,  1915,  98). 

8.  s.  Z. 

;  altered  mil!;:  Estimation  of  .     E. 

llil.lt.     Hull    Soc.  Chim.,  1919.  -'5,  617—021. 

A  si,. in:  detailed  account  of  work  already  published 
this  ■'-.  1919,  "l  0.     W.  Q. 

Butter;  New  method  for  detecting  adulteration  in 

. and  for  estimating    fait    of    the    coconut 

group.        G.    van    I!     Gilmour.        Analyst,    1920, 
43.    2—7. 

A  MiTiioi)  tor  distinguishing  between  butter  tat 
and  fata  of  the  coconut  group  lias  been  based  on  a 
fractionation  of  the  volatile  fatty  acids  into  two 

is   according   to    their   solubility    in   saturated 
linn.-.     Tw.  '  .of  the  filtered  fat  is  saponi- 

ind    the    volatile    fatty    acids    distilled    as    m 

Idt's  method  and  usmj;  his  apparatus  (this 
119,  160t).  'I  be  distillate  is  neutralised 
with  .Y  10  sodium  hydroxide  solution,  a  correction 
of  0*4  i.e.  being  made  for  the  blank  determination, 
and  the  neutral  soap  solution  is  treated  with  a 
quantity  of  A"   10  sulphuric  acid  equal  to  that  of 

limn    hydroxide   used    (T    +    0*4),    and    then 
of  pure,  dry  sodium  chloride  which 
is  neutral  to  phenolphthalein.     The  flask  is  closed 
and  shaken,  tne  contents  made  up  to  200  c.c,  and 
d,   and   190  c.c.  of  the  filtrate  titrated   with 
.V    In  sodium   hydroxide.     The  number  of  c.c.   re- 
quired,   multiplied    by    i .',',   and   0'4   (for   a   blank) 
deducted   from   the   product   represents   the   soluble 
volatile   acids   iS).   whilst  T  — 8   represents   the  in- 
soluble volatile  acids  (I).      The  variations  observed 
in  the  case  of  12  samples  of  butter  fat  were: — T 
36*0  t.i  33-0;  S.  from  200  to  23*5;  and  I  from 
5'0  to  9"5.     Six  samples  of  coconut  fat  gave:    T, 
22-5;  S.  1-3  to  1*8 ;  and  I,  18*0  to  207.    Six 
samples  of  palm-kernel  fat  gave:    T,  120  to  140; 
S.   1  ii  to  1*3;  and  I.   110  to   127;   and  a  sample  of 
kabaaan    fat   gave:    T,   143;    S,   12;   and   I,    13T. 
Oaing   average    figures   for    pure    butter,    coconut, 
and     palm-kernel     fats,     the    following     equations 
en., 1,1,.  Um  percentage  of  any  one  of  the  three  fats 
in  a  mixture  to  be  calculated  directly:  — 
butter  fat  =4"67S- 1)351=*. 
Per  cent,  coconut  fat  =  .">I -0  .;- 

palm-kernel   fat  =  7691  -0-.59a-. 
I  with  mixtures  containing  araehis 
oil  in  addition  to  the  above  fats  are  also  given. 

— C.  A.  M. 

nination   of~\   moisture   content  of 

\     Nelson  and  G.  A.  Hulett.    J.  Ind. 

Km.-.  Ohem.,  1920,  12.  40—15. 

Tut:    method   described    is   a   modification   of   that 

preriousl-   by  Hulett,  Mack,  and  Smith  (this 

(•termination  of  moisture 

Hack  and   Hulett,   this  .1..  1917, 

and     ..insists     essentially     in     heating     the 

d    in   a    very   high   vacuum    produced   bv   a 

pump   for  definite   periods   of   time.     The 


temperatures    employed     ranged     from     100°    to 

237     (    .   and    tl  ot  her  than   w  ater  \  apour 

(this  was  fro/en  in  the  receiver  surrounded  with 
solid  carbon  dioxide)  evolved  at  the  higher  temper- 
atures »'i.  collected.  It  was  thus  possible  to 
ascertain  in  what  temperature  and  fur  what  I 
of  time  a  Mil, stan.c  could  be  heated  without  yield- 
ing an  appreciable  amount  of  water  due  to  decom- 
position, l'"i  cereals  and  cellules,,  the  heating 
may  l>e  continued  for  •">  his  at  184°  ('.  without 
appreciable  'I'  on.     W.  1'.  S. 

Ang-khak  [red  rice~\;  Experiment*  an  the  manufac- 
ture of  Chin,  in  the  United  States.  M.  15. 
Church.    J.  lud.  Bng.  Chem.,  1920,  12,  46—46. 

CniMsi:    red    ii,-.   or   ang-khak,    is   obtained    by 

inoculating     moist     rice    grains     with     the     fungus 

Monascus  purpureus,  Went.;  after  a  short  time, 
the  grains  are  impregnated  with  mould  hyphie 
which  produce  the  n-'i  colour.    Tin-  red 

readily  crumbled  between  the  lingers  and  impart 
a  clear  carmine  colour  to  any  moist  food  substance 

to  which   they  are  added.     Monascus  purpureus, 

Wen;.,  although  utilised  in  this  way  only  in  ('lima, 
lias  been  obtained  in  America  from  ensilage  and 
"  freckled  "  codfish.  All  strains  of  the  fungus  are 
not  adapted  to  the  production  of  red  rice,  since, 
each  varies  in  its  physiological  activity,  its  action 
on  rice,  and  the  "  richness  "  of  the  colour  it 
produces. — W.  P.  S. 

Vitamim  i  of  green  foods.  T.  1!.  Osborne  and  L.  B. 
.Mendel.     J.  Biol.  Chem.,  1919,  37,  187—200. 

SPINACH,    cabbage,    alfalfa    (lucerne),    clover,    and 

timothy  plants  are  not  very  rich  in  the  water- 
soluble  vitamine.  hut  constitute  valuable  sources 
of  the  fat-soluble  factor.— J.  C.  D. 

Foods;  Influence  of  high    temperatures  and  dilute 

alkalis  on   the  anti-neuritic   properties  of  . 

A.  L.  Daniels  and  N.  I.  McClurg.  J.  Biol. 
Chem.,  1919,  37,  201—213. 
Thb  authors  do  not  agree  with  McCollum  and  Sim- 
mon.Is  (this  J.,  1918,  134a)  and  Chick  and  Hume 
(this  J.,  1918,  17  a)  that  the  anti-neuritic  vitamine 
is  very  unstable.  They  contend  that  no  great  depre- 
ciation in  the  value  of  foods  takes  place  during  the 
usual  processes  of  canning. — J.  O.  D. 

Jams,   preserves  ami  marmalade;  [Determination 

of]  insoluble  solids  in .     C.  A.  Clemens.    J. 

Ind.  Eng.  Chem.,  1920,  12,  48 — 1!'. 

Twenty  grnis.  of  the  sample  is  mixed  with  100  c.c. 
of  water,  boiled  for  5  mins.,  and  filtered  through 
an  alunduin  crucible  to  which  suction  is  applied. 
The  insoluble  residue  is  washed  with  boiling  water, 
then  with  alcohol  and  ether,  dried,  and  weighed. 

— W.  P.  s. 

Coconut  (Cocoa  nucifera);  Globulin  of .    C.  O. 

Johns,  A.  J.  Finks,  and  C.  E.  F.  Gersdorff.     J. 
Biol.  Chem.,  1919,  37,  149—153. 

A  detailed  method  for  the  preparation  of  the 
globulin  from  the  cm, unit  is  described.  This  pro- 
tein contains  a  fairly  high  percentage  (16*92)  oi 
arginine. — J.  C.  D. 

Jack  I, run:  Globulin  of -.    J.  B.  Sumner.     J. 

Biol.  Cheiii..  1919,  37,  137—142. 
Tiik  author  describes  three  globulins  which   he  has 
isolated   from   this   bean.     Two   are   obtainable    in 
crystalline  condition.     (See  further.  .1.  Chem.  Soc., 
1920,  i.,  210.)— J.  C.  I). 

Alfalfa    [lucerne];    Losses    of    organic    matter    in 

making  brown  and  black  .    C.  0.  Swanson, 

L.  E.  Call,  and  S.  C.  Salmon.     J.  Agric.  Res., 
1919,  18,  299-.ini. 

When-  partially  wilted  lucerne  is  stacked  without 
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curing  it  undergoes  fermentation  producing  brown 
and  black  hay.  Analyses  of  samples  from  a  stack 
of  this  nature  were  made  for  ash,  protein,  fibre, 
and  extract,  and  compared  with  similar  analyses 
of  the  original  lucerne.  It  was  found  that  about 
two-fifths  of  the  organic  matter  had  been  lost,  and 
that  further  losses  took  place  on  further  standing. 
Feeding  experiments  were  made  with  the  brown 
and  black  material,  which  showed  the  black  lucerne 
to  be  very  inferior  to  the  brown  and  to  sound 
lucerne  as  a  food  for  cattle. — J.  H.  J. 

Sunflower  silage.     R.  E.  Neidig  and  L.  E.  Vance. 
J.  Agric.  Res.,  1919,  18,  325—327. 

A  crop  of  sunflowers  was  made  into  silage  and 
examined  after  four  months'  storage.  At  a  depth 
of  9  ft.  the  colour  and  odour  of  the  silage  were 
very  good,  and  the  amount  of  volatile  acids,  chiefly 
acetic  acid,  was  379%,  and  of  lactic  acid  3"45%  of 
the  dried  sample.  The  average  amount  of  mois- 
ture was  78-5%,  ash  2'4%,  protein  2'4%,  fibre  5*8%, 
nitrogen-free  extract  9-8%  ,  and  ether  extract  Pl%. 

—J.  H.  J. 

Pentosans;   Modification   of   the   phenylhydrazine 

in  at  hod   of   determining   .      P.    Menual   and 

C.    T.   Dowell.     J.    Ind.   Eng.    Chem.,    1919,    11, 
1024—1025. 

Phenylhydrazine  may  be  determined,  like  hydr- 
azine (see  Ebler,  this  J.,  1905,  1257),  by  interaction 
with    ammoniacal    copper    sulphate    solution    and 
measurement  of  the  volume  of  nitrogen  evolved.  The 
authors  applied  this  reaction  to  the  determination 
of  pentosans,   to  avoid   the  use  of  phloroglucinol, 
which  is  now  difficult  to  obtain ;  the  amount  of  fur- 
fural produced  was  found  by  precipitating  with  a 
known   excess    of   phenylhydrazine,    filtering,    and 
determining  the  excess  of  phenylhydrazine  in  the 
filtrate.     As  chlorides  interfere  with  the  action  of 
the  copper  reagent  the  original  material  was  dis- 
tilled   in    presence    of    sulphuric    acid    instead    of 
hydrochloric  acid,  the  volume  of  liquid  in  the  flask 
being    kepX    practically    constant    by    addition    of 
water  from  time  to  time.  An  aliquot  part  of  the  dis- 
tillate was  treated  with  a  known  excess  of  phenyl- 
hydrazine    and    agitated    for    the    required    period 
by  bubbling  carbon  dioxide  through  it.     After  fil- 
tration, an  aliquot  part  of  the  filtrate  (50  c.c.)  was 
introduced  by  means  of  a  dropping  funnel  into  a   i 
250  c.c.  Fresenius  nitrogen  bulb,   which  had  been 
previously  filled   with  a  10%    solution  of  ammoni- 
acal copper  sulphate  and  heated  to  expel  the  air. 
A  100  c.c.  burette  was  connected  to  the  tube  of  the 
Fresenius  bulb,  and  a  glass  tube  provided  with  a 
stopcock  connected  the  neck  of  the  bulb  to  a  Schiff's 
nitrometer  containing  sulphuric  acid.     The  50  c.c.    ! 
of  filtrate   was   introduced   into   the   bulb   through    ) 
the  dropping  funnel  by  closing  the  cock  leading  to 
the  nitrometer  and  lowering  the  burette.     The  bulb 
was  then  heated  to  keep  the  reaction  mixture  near    : 
the  boiling  point  until  the  reaction  was  complete. 
From  the  volume  of  nitrogen  obtained  the  excess 
of  phenylhydrazine  used  was  calculated.    In  1  grm. 
of  a  sample  of  sorghum  0'1526  grm.  of  pentosans 
was  found  by  this  method  and  0"1523  grm.  by  the 
phloroglucide  method  ;  with  two  other  samples  still 
smaller  differences  were  obtained.     The  time  occu- 
pied  in  making  a  determination  of  the  excess  of 
phenylhydrazine  in  the  filtrate  from  the  hvdrazone 
was  20  mins. — J.  II.  L. 

Citric  acid.    Broeksmit.    See  XX. 

Patents. 
Feeding  stuffs  from  marine  plants  [seaweed]  and   I 
processes  for  manufacturing  the  same.    D.  Cron- 
sioe  and  H.   F.   Warnecke,   Stockholm,   Sweden 
Eng.  Pat.  121,295,  5.12.18.    (Appl.  20,197/18.) 
Seaweed  is  washed,  treated  with  steam  under  pres- 
sure,  pressed,   dried  under  reduced  pressure,   and 


ground ;  the  expressed  liquor  is  concentrated  at  a 
low  temperature  under  reduced  pressure,  the 
crystallised  salts  are  separated  in  a  centrifuge,  the 
liquor  added  to  the  ground  cake,  and  the  mixture 
again  dried  under  reduced  pressure  and  pressed 
into  cakes.  The  product  contains,  approximately, 
water  5,  proteins  13,  digestible  carbohydrates  67, 
fat  1,  cellulose  9,  and  mineral  substances  5%. 

— W.  P.  S. 

Margarine  or  the  like;  Apparatus  for  use  in  the 

manufacture      of     .        S.      H.      Blichfeldt, 

Southall,  Middlesex.     Eng.  Pat.  135,939,  4.12.18. 
(Appl.  20,079/18.) 

In  the  manufacture  of  margarine  according  to  the 
methods  described  in  Eng.  Pats.  4278  and  17,616  of 
1913  (this  J.,  1913,  921;  1914,  883),  the  heating  or 
working  of  the  material  may  be  carried  out  in  a 
rotating  drum  mounted  on  an  inclined  axis,  the 
outlet  being  at  the  lower  end.  Means  are  provided 
for  adjusting  the  degree  of  inclination  of  the  axis. 

— W.  P.  s. 

Food  product  containing  cocoa.    P.  Kestner,  Paris. 

Eng.  Pat.  136,205,  14.9.18.  (Appl.  14,970/18.) 
A  mixture  of  cocoa  and  non-caramelised  concen- 
trated sugar-beet  juice  from  which  substances 
having  an  unpleasant  taste  and  odour  have  been 
removed  (see  Eng.  Pat.  135,235;  this  J.,  1920,  76a); 
the  mixture  may  be  flavoured  with  vanilla,  cinna- 
mon, etc. — W.  P.  S. 


Foodstuffs; 
Gee,  Harrow. 
20,363/18.) 


imal  - 
Eng. 


—   [from  garba<ic~\. 
Pat.  136,237,  7.12.18. 


F.  W. 

(Appl. 


A  mixture  of  vegetable  and  animal  or  fish  offal  is 
heated  at  250°— 260°  F.  (121°— 127°  C.)  in  a  steam- 
jacketed  pan  until  the  moisture  content  is  reduced 
to  about  30%  ;  the  mass  is  then  mixed  with  20 — 25% 
of  its  weight  of  farinaceous  material  (e.g.,  bakers' 
sweepings),  and  the  mixture  is  baked. — W.  P.  S. 

Animal    waste;   Process   for    treating    nitrogenous 

— .      E.   C.   R.   Marks,   London.     From  C.   F. 

Hildebrandt,    Hamburg,   Germany.      Eng.    Pats. 

(a)    136,853   and    (b)    136,854,    14.11.17.     (Appls. 

16,735  and  16,736/17.) 

(a)  A  mixture  of  300  parts  of  water  and  80  parts 
of  hydrochloric  acid  (sp.  gr.  1'15)  is  heated  in  a 
digester,  and  100  parts  of  hair,  cartilage,  etc.,  is 
gradually  added.  The  mass  is  agitated  at  100° — 
110°  C  for  three  hours.  It  is  then  neutralised  with 
soda  and  concentrated  in  a  vacuum,  (b)  In  order 
to  effect  the  removal  of  any  substances  which 
would  impart  a  bad  smell  to  the  finished  product, 
the  raw  material  is  extracted  with  ether  or  other 
fat  solvent,  or  it  may  be  subjected  to  the  action  of 
live  steam.  The  same  effect  may  be  produced  by 
submitting  the  solution  obtained  by  treatment  of 
the  waste  with  acid  in  the  digester  to  a  thorough 
boiling.    The  products  are  similar  to  meat  extracts. 

—J.  H.  J. 

Fruit    juices;    Process    for    treating    .     G.    F. 

Hieber,    Spokane,    Wash.      U.S.    Pat.    1,325,094, 
16.12.19.     Appl.,  21.10.18. 

The  juice  is  passed  through  a  preheater  into  a 
sterilising  vessel  provided  with  a  stirrer  ;  on  leaving 
the  sterilising  vessel  the  hot  juice  circulates  through 
a  jacket  surrounding  the  preheater,  thus  heating  a 
fresh  quantity  of  juice  in  the  latter,  and  is  then 
drawn  off,  cooled,  and  stored. — W.  P.  S. 

Bread;  Manufacture  of  leavened .    H.  A.  Koh- 

man,  R.  Irvin,  and  R.  J.  Cross,  Pittsburgh,  Pa., 

Assignors  to  The  Ward  Baking  Co.,  New  York, 

U.S.  Pat.  1,325,327,  16.12.19.    Appl.,  11.2.19. 

A   substance   containing  diastatic  and  proteolytic 

enzymes,   produced  by  the  action  of  a  fungus  on 
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< arUiliyli.it  i  and  proteins,  i-  added  to  the  yeast, 
Hour,  ami  other  ingredients  ol  the  dough. 

\V.  P.  8. 

Mat  extract  and  r/ic  likt.;  Preparation  of  . 

lli. 'in      Qes.     Rhenania,     Wevelinghoven.     Qer. 

P  .17. 

Q&mon  dioxide,  under  pressure  it  necessary,  .-  led 
into  the  ant. 1. 1. iv.'  or  other  vessel  (luring  the  ex- 
■n.  By  this  procedure  the  formation  of 
ammonia  an. I  decomposition  of  degradation  pro- 
ducts oi  tin-  proteins  is  reduced,  an. I  an  extract  is 
obtained  with  an  increased  content  o!  amino-acids; 
tin-  lias  an  important  influence  on  the  taste  and 
-null  of  the  extract.— D.  F.  T. 

Bsan  /inn i  ;  Process  of  deodorising  and  decoloring 
V  Yamamoto,  I.  Miausawa,  and  T.  Kano, 
Kobe,  Japan.    Eng.  Pat.  136,775,24.6.19.    (Appl. 
15,904   19  • 

-    Pat.  1,814,298  of  1919;  tbia  J.,  1919,  84fl  a. 

Cktttt;  Process  of  tterUiting  -        and  an  imp 
product  produced  by  sudi  process.    .).  L.  Craft, 
Chicago,  111..  Assignor  to  -l    I..  Kraft  and  Bros. 
Co.     Reissue    11.777.    23.12.19,    of    U.S.    Pat. 
1,186,524,  6.6.16.    Appl.,  18.10.19 

9        tin-  .1   .   1916,  S6T. 


XIXb  -WATER  PURIFICATION ;  SANITATION 

Bacterium    coli;    Detection    of  in    drinking 

water.    J.  \V.  de  Waal.    Pharm.  Weekblad,  1919, 
56.  1065-  1070. 

DtvKiiMTY  of  opinion  exists  in  regard  to  the  nni- 
reraal  distribution  ol  ooli  bacilli  in  drinking  water. 
I  extent  the  varying  experiences  may  be 

explained  by  the  different  methods  ol  examination 
employed,  as  also  by  the  amounts  of  the  samples 
tested.  Further,  there  is  not  complete  uniformity 
of  opinion  in  regard  to  some  subsidiary  characteris- 
tic- of  /(.  cull.  Buch  as  indole  formation.  The  chief 
property  distinguishing  this  bacillus  is  the  decom- 
position of  lactose  with  formation  of  gas  and  acid. 
Tl..-  breaking  tip  of  the  dextrose  molecule  at  37°  C. 
i-  not  (.intined  to  li.  coli.  Tests  were  tarried  out 
with  a  culture  in  which  OX  gall  was  used  instead  of 
lodinm  tauro.  holate,  and  a  solution  was  made  of 
peptone  1  .  lactose  0'5  .  <>x  gall  3%,  and  litmus 
solution    2*5  The    isolation   of    the   bacilli    was 

•  ■If.  .  ted  by  means  of  the  same  preparation,  with  the 
addition  of  agar,  and  the  te-t  was  completed  in 
96  hours.— W.  .1.  W. 

age  purified  by  the   activated  sludge  process; 

Bacterial  flora  of  .     P.  Coormont  and   A. 

Rochaix.    Comptes  rend.,  1920,  170,  75 — 78. 

Tiik.uk  is  a  considerable  reduction  of  the  microbial 
flora  in  the  activated  sludge  process  of  sewage 
purification.  One  sample  examined  before  purifica- 
tion contained  202.500.000  microbes  per  c.C,  and 
only  67,587  after  purification.  The  other  sample 
only  examined  after  purification  contained  then 
58,600  per  c.c.  All  the  microbial  BPeciea  left  after 
purification  were  aerobic,  no  strictly  anaerobic 
Organisms  lieing  left,  and  thu-  apparently  all  the 
putn  organisms    are    destroyed.       In    both 

ra    remaining    was    very    simple,    only 
■ev.  ■  eing  isol  ited  and,  of  these,  fire  were 

chr  The  purified  effluent  doc*  not  appear 

contain    either    /(.    coli   or    any    other    known 
pathogenic  organism.— W.  '! 

!,i  it<  selective  bactericidal  action. 
M  I.  t  rosaley.  -I.  Amer.  Chem.  8oc.,  1919,  41, 
20K1    2090. 

OomnmoiAi  Qentian  Violet  is  a  mixture  of  equal 

I  I    dextrin    and    dye,    which    latter    consists 


chiefly  .'I   aexamethyl-  and  pcnlaincthyl-/.-ro-nniliiie 

hydroohloridea  with  a  -mill  amount  oi  tin'  tetra- 
niethyl  compound  and  lower  homologuea.  The 
selective  bactericidal  action  ol  Qentian  Violet  is  no 

greater     than     that     of     n-    component      dyefl     and 

Qentian   Violet    baa  no  advanti rea    these   in 

-.■Urine  or  differentiating  power.  Organisms 
which  were  gentian  positive  were  also  gram  positive 
ami  pice  oersd,  the  structure  l>oth  of  the  dye  ami 
the    organism    being     import  tora    in    the 

selective  action.  The  concentration  ol  the  Wye  is 
an  important  factor  in  determining  us  power  to 
kill  an  organism.  \..i  one  ol  the  dyes  examined 
was  effective  against  B.  tubtilis  in  dilutions  greater 
than  1  in  100,000  /.'.  mycoides  was  killed,  how- 
ever, hv  Malachite  Qreen  at  a  dilution  of  1  in 
100,000,  by  r.i-aniline  at  a  dilution  of  1  in  200,000. 
and  by  Qentian  Violet  or  either  of  its  two  principal 

components  al  a  dilution  of  l  in  300,000.    The  basic 

nitrogen    groups    appear   to  Ik'   the    reactive  groups 

and  their  action  is  intensified  by  substitution  of 
methyl  for  amino  hydrogen. — W.  G. 

Timber  and  plant*;  Laboratory  tests  .<»  the  value 
<>f  preservatives  for  .  <""/  a  »<  to  roiution  for 
spraying  plants.    11.  Falck.    Z.  angew.  Botanik, 

1919,     Ml     and     12].       Chem.-Zeit.,     1919,     43, 

Hep.,  313. 
Pure  cultures  of  wood-destroying  fungi  were  culti- 
>at..|  on  a  luoth-w ort-agar  medium,  and  the  rate 
of  growth  was  measured  accurately  for  different 
concentrations;  portions  of  the  cultures  were  then 
added  to  wood  impregnated  with  various  preserva- 
tives to  determine  the  efficiency  of  each  a-s  a  means 
for  protecting  the  wood  against  the  fungi.  Only 
strong  preservatives  in  high  concentration  were 
found  to  be  sufficiently  reactive;  sodium  fluoride. 
2. 4-dinitrophenol,  dinitro-o-cresol,  and  mixtures  of 
85-- 95  parts  of  sodium  fluoride  with  15 — 5  parts 
of  the  dinitrophenol  or  ninitro-o-cresol,  were  found 
to  be  among  the  most  efficient.  These  preservatives 
however,  particularly  sodium  fluoride,  when  used 
in  dilute  solutions,  have  very  little  effect  upon  the 
spores  of  saprophytes  and  parasitic  fungi.  Copper 
hydroxide,  also,  which  is  much  used  for  spraying 
plants,  is  of  no  use  for  the  preservation  of  wood. 
The  author  recommends  a  10%  "  resinol  "-lime  or 
"  resinol  ''-magnesia  spray  liquor.  Either  of  the 
liquors  can  be  applied  readily  to  any  parts  of 
plants.  They  are  freshly  prepared  for  use  by 
adding  either  300  c.c.  of  calcium  chloride  solution 
(sp.  gr.  1T4)  or  125  grms.  of  magnesium  sulphate 
in  5  litres  of  water  to  300  c.c.  of  a  concentrated 
alkaline  solution  of  "  resinol  "  in  5  litres  of  water. 
The  experimental  work  has  all  been  carried  out  in 
the  laboratory,  and  the  results  have  yet  to  be  tested 
in  actual  practice. — L.  A.  C. 

Chloropicrin ;   Comparative  action   of  on  the 

weevil  and  flic  tribolium.  G.  Bertram!.  Brocq- 
Rousseu,  ami  Dassonville.  Comptes  rend.,  1919, 
169.  1428—1430. 
The  tribolium  is  muoh  more  resistant  than  the 
Weevil  t..  the  action  of  chloropicrin  ami  this  affords 
a  means  of  separating  the  two  parasites.  This 
applies  both  to  the  isolated  parasites  and  when 
they  are  present  in  maize.      \\  .   G. 

Patents. 
Water'  rmrc.sx  for  »eparatinfl  aii  and  other  rjosrs 
from  C.    Btilsmeyer,   DusseHorf-Grafen- 

hcrg.  Ger.  Pat.  314.336,  3.7.14. 
A  FILTER-BED  for  removing  air  and  other  gases  from 
water  consists  of  a  number  of  loosely  packed  layers 
of  iron  borings  and  wood  or  animal  ohs 
arranged  alternately.  Compared  with  the  same 
quantity  of  materials  arranged  a-  a  r-mgle  layer  of 
iron   borings   with  a   layer  of   charcoal   on   top,  the 
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6eries  of  alternate  layers  is  more  efficient,  does  not 
exhaust  so  rapidly,  and  is  more  readily  cleaned. 

— L.  A.  C. 

Sewage    sludge;    Method    of    concentrating    . 

J.  Grossmann.  Manchester.     U.S.  Pat.  1,325,787, 
23.12.19.    Appl.,  6.10.14. 

See  Eng.  Pat.  22,778  of  1913;  this  J.,  1914,  981. 


XX.— ORGANIC  PRODUCTS ;    MEDICINAL 
SUBSTANCES ;  ESSENTIAL  OILS. 

Nicotine;   Quantitative   biological   method   for  the 

estimation  of .    H.  Fiihuer.    Bioehem.-Zeits., 

1918,  92,  355—364. 
By  means  of  the  contraction  produced  by  the  action 
of  nicotine  on  the  plain  muscle  of  the  leech,  it  is 
possible  to  estimate  quantitatively  O'Ol  mgrm.  of 
the  alkaloid.  The  myograph  of  the  nicotine  solu- 
tion of  unknown  strength  is  compared  with  that  of 
a  solution  of  known  strength. — S.  S.  Z. 

Physostigmine;  Toxicological  detection  of .    H. 

Fiihner.     Biochem.-Zeits.,   1918,  92,  347—355. 

Quantities  of  0-005 — O'Ol  mgrm.  of  physostigmine 
can  be  detected  by  means  of  the  biological  eye- 
reaction  in  the  cat.  The  author  finds  that  in  the 
case  of  the  plain  muscle  of  the  leech  minute  quanti- 
ties of  physostigmine  in  the  presence  of  acetyl- 
choline increase,  the  contraction  of  the  muscle 
brought  about  only  to  a  small  extent  by  acetyl- 
choline alone.  Bv  this  joint  action  of  the  two  drugs 
on  the  muscle  of'  the  leech  O'OOOl  mgrm.  of  physo- 
stigmine can  be  detected  with  certainty. — S.  S.  Z. 

Digitalis;  Pharmacology  of  compounds  resembling 
in  their  activity.  M.  Walter.  Biochem.- 
Zeits.,  1918,  92,  267—282. 
The  diffusibility,  electrical  charge,  adsorption,  and 
the  reversibility  of  the  action  on  the  heart  of  com- 
pounds resembling  digitalis  in  their  activity  were 
studied.  No  connection  between  these  properties 
could  be  established. — S.  S.  Z. 

Polygonaceae ;  Properties  of  the :.    [Determ  ina- 

tion  of  hydroxyanthraguinone  derivatives.]  A.  J. 
Steenhauer.  Pharm.  Weekblad,  1919,  56,  1084— 
1101. 
The  botanical  structure  of  the  leaves  of  various 
plants  of  the  Polygonum  order  is  described.  Their 
chemical  components  have  been  investigated  to  a 
limited  extent  only.  The  author  gives  methods  for 
extraction  of  these.  Anthraquinone  derivatives  are 
found  in  several  species.  For  the  estimation  of 
hvdroxyanthraquinone  derivatives  a  colorimetric 
method  is  most  suitable;  0'6  grm.  of  powdered 
material  is  boiled  for  1  hour  in  an  Erlenmeyer  flask 
with  a  reflux  condenser  with  15  c.c.  of  dilute  sul- 
phuric acid.  After  cooling  the  mixture  is  trans- 
ferred to  a  flask  of  125  c.c.  capacity,  90  c.c.  of 
benzene  is  added,  and  the  mixture  is  well  agitated 
for  3  hours;  3  grms.  of  tragacanth  powder  is  then 
added,  and  after  again  shaking.  75  c.c.  is  filtered  off 
(  =  0'5  grm.  material)  and  shaken  with  5%  potas- 
sium hydroxide.  The  liquid  is  made  up  to  a  suitable 
volume,  filtered,  and  its  strength  determined  by 
comparison  with  a  solution  of  emodine  in  5%  potas- 
sium hydroxide  (1:1,000,000)  or  a  solution  of  nickel 

a:250,boo).— w.  J.  W. 

Balsams;   Examination  of  various  .       L.  van 

Itallie.     Pharm.  Weekblad,  1919,  56,  1185—1201. 

The  authors  have  collected,  and  themselves  con- 
tribute, many  data  in  regard  to  numerous  balsams, 
including  balsamum  copaivce,  balsam um  tolutanum, 


balsamum  peruvianum.     Their  reactions  and  pro- 
perties are  tabulated  and  discussed  at  some  length. 

— W.  J.  W. 

Toxins  and  their  antitoxins;  Mutual  precipitation 
of  .  Application  to  the  titration  of  anti- 
diphtheric  and  antitetanic  sera.  M.  Nicolle,  E. 
Debains,  and  E.  Cesari.  Cornptes  rend.,  1919, 
169,  1433—1434. 
The  technique  is  as  follows :  The  filtrates  of  the 
diphtheric  and  tetanic  cultures  are  saturated  with 
anhydrous  sodium  sulphate,  the  precipitates  ob- 
tained being  dried  in  vacuo  over  sulphuric  acid  and 
reduced  to  homogeneous  powders.  0'8  grm.  of  the 
powder  is  dissolved  in  10  c.c.  of  distilled  water  and 
mixed  with  an  equal  volume  of  a  previously  melted 
lii  solution  of  gelatin  in  "physiological  water." 
The  mixture  is  distributed  in  a  number  of  test- 
tubes,  1  c.c.  in  each,  and  cooled  in  an  ice-chest.  To 
these  tubes  in  series  is  added  1  c.c.  of  the  antitoxic 
serum  at  varying  dilutions,  1/20,  1/50,  1/100,  etc. 
After  two  hours  at  the  ordinary  temperature  the 
tubes  are  examined,  a  positive  result  being  iu- 
dicated  by  the  appearance  of  a  white  disc  at  the 
junction  of  the  gelatin  and  the  serum.  It  is  im- 
portant that  the  toxic  solution  and  the  serum 
should  both  be  absolutely  limpid.  Antidiphtheric 
sera  containing  300  units  per  c.c.  and  antitetanic 
sera  containing  4000  units  per  c.c.  both  give  posi- 
tive results  at  a  dilution  of  1/50. — W.  G. 

Halocjenation     XIX.       Replacement    of    sulphonic 
groups    by     chlorine    and    the    preparation    of 
organic    chloro-derivatives.        R.    L.    Datta    and 
H.  K.  Mitter.     J.  Amer.  Chem.  Soc,   1919,  41, 
2028—2038. 
When  chlorine  is  passed  into  an  aqueous  solution 
of  a  sulphonic  acid  the  sulphonic  group  is  readily 
replaced   by   chlorine   with   very   good   yields.      In 
some  cases  additional  chlorination  occurs.  Aromatic 
compounds,   which  in   addition  contain  a   hydroxy 
group  exhibit  a  special  facility  for  this  change,  and 
the  same  has  also  been  found  true  of  amino  com- 
pounds,   such   as   the   nitroanilines.     (See    further 
J.   Chem.  Soc,  1920,  i.,  157.)— W.  G. 

Sulphonic  groups;  Replacement  of  by  nitro 

groups  by  means  of  nitrous  gases.  R.  L.  Datta 
and  P.  S.  Varma.  J.  Amer.  Chem.  Soc,  1919, 
41,  2039—2048. 
The  sulphonic  groups  in  aromatic  compounds  may 
be  very  easily  replaced  by  nitro  groups  by  the  action 
of  nitrous  gases.  In  the  course  of  the  action  more 
nitro  groups  frequently  enter  with  the  formation  of 
highly  nitrated  compounds.  The  action  is  generally 
effected  in  aqueous  solution,  the  nitrous  gases 
being  passed  in  to  saturation,  and  it  may  imme- 
diately follow  the  sulphonation  without  the  pre- 
liminary isolation  of  the  sulphonic  acid.  Many 
nitrations  which  cannot  be  brought  about  at  all  by 
nitric  acid  can  be  readily  accomplished  by  this 
method.  In  general,  aromatic  compounds  which 
are  already  substituted  by  hydroxy  groups  or  by 
halogens  readily  undergo  this  replacement  of  the 
sulphonyl  group  by  a  nitro  group,  in  some  cases 
more  nitro  groups  entering  the  ring  in  suitable 
positions.  In  the  case  of  the  hydroxycarboxylic 
acids  both  the  carboxyl  and  the  sulphonyl  groups 
are  replaced  by  nitro  groups.  If.  however,  the 
compound  does  not  contain  either  substituted  halo- 
gens or  hydroxyl  groups,  replacement  of  the  sul- 
phonyl group  does  not  take  place  at  all.  Thus,  ben- 
zenesulphonic  acid  is  not  affected  by  treatment 
with  nitrous  gases. — W.  G. 

Nitrous  esters  and  nitro  compounds;  Direct  con- 
version   of   into    nitrites    by    catalysis.     A. 

Mailhe  and  M.  L.  Bellegarde.  Bull.  Soc.  Chim., 
1919,  25,  588—593. 

By  passage  of  their   vapours   with  hydrogen  over 


Vol.  .\\xix..No.4.|   CL.  XX.— ORGANIC  PRODUCTS)  MEDH'INAL  SlliSlANCES;  ESSENTIAL  OILS.    17:!  v 


I  .,:.  k.  I  ,u  mhj°  C,  or  a  slightly  higher  tem- 
perature iln'  nitrites  (iaoamyl,  propyl,  and  heptyl) 
end  nitro-compoondfl  (nitromethane  and  niti 
tain''  examined  were  converted  nun  the  corr 
inn  nitrites.    The  change  is  n • » t  complete,  as 

tii  1 11  a  in.  mi  ii  i  ut  a  111 1  ii.'.  which  escapes  dehydi 

turn,  passes  over,  and  In  the  case  ol  the  nitrates  ■■■ 
portion  ..i  tin  ester  undergoes  hydrolysis  bj  the 
rater  formed,  giving  the  corresponding  alcohol. 

— A\  .  G. 

Amines;  lodination  oj  aromatic /•  , 

iodine  and  persulphate.     K.   Elbe  and   II.  Volk. 
J.  prakt.  Chem.,  1919,  'J'J.  269    276. 

limited  Buccess  has  attended  tin'  application 
ni  this  method  (this  .1..  1913,  766)  u>  aromatic 
amines  an. I  their  acyl  derivatives.  The  yields  •  >! 
84odorp-toluidine,  2-iodo-p-nitraniline,  and  2.4-di- 

nitraniline  were  good;  "i  2-iodo-p-toluidine 
an. I  3-iodo-sulphanilic  an. I  moderate:  of  2.4-di- 
iodoaniline  (accompanied  by  p-iodoaniline),  p-iodo- 
aoetanilide,    and   S-ic  aniline   poor.     In- 

definite  products    were   obtained    in   other 
i:  nee  is  made  to  unpublished  experiments  in 

which  excellent  results  were  obtained  with  anisole 
an. I  phenetole.  (See  further  -I.  Chem.  So...  1920, 
...  164.)-    I.  K. 

../,    luminal,    and    proponal;    Microchi 

reactions  of .     L.  van  ttallio  and  A.  L.  W.  E. 

van  der  Veen,  l'liarm.  Weekblad,  1919,  56.  1112— 
1117. 

i  ..t'  veronal  (diethylbarbituric  acid), 

luminal  (phenylmethylmalonylnrea),  and  proponal 
(dipropylbarbituric  acid)  are  present  in  urino  they 
may  be  isolated  by  treatment  with  lead  acetate  and 
hydrogen  Bulphide  and  obtained  in  a  form  Buitable 
for  identification  by  Bublimation.  Monoclinic 
crystals  ..i  veronal  are  obtained  when  its  so<lium 
hydroxide  solution  is  treated  with  an  acid,  potas- 
sium bichromate,  or  ammonium  phosphate.  Load 
■n  amorphous  mass  which  becomes 
Crystalline  on  boiling.  An  irregular  crystalline 
mass  of  compound  crystals  is  obtained  by  addition 
of  a'liiiioniacal  silver  nitrate,  and  .similarly,  veronal 
thallium  crystals  arc  produced  by  treatment  of  the 
.solution  with  thallium  nitrate.  Luminal  and  pro- 
ponal have  been  separated  in  the  free  state  only. 
Ammonium  phosphate  causes  their  separation  as 
drops,  which  very  slowly  acquire  a  crystalline  state. 
Lamina!  and  proponal  crystals  probably  belong  to 
the  rhombic  class. — W.  J.  \V. 

I'rea  and  hypobromite.     L.   Lescosur.     J.   Pharm. 
Chim..  L919,  20,  305—314,  343—351,  374—381. 

A  critical  examination  of  the  reaction  between 
nd  alkaline  hypobromite  solution  showed  that 
there  is  always  a  deficit  in  the  quantity  of  urea 
found,  whether  it  be  calculated  from  the  volume  of 
nitrogen  liberated,  the  carbon  dioxide  formed,  or 
the  hypobromite  Used  in  the  reaction.  The  larger 
the  proportion  of  free  alkali  to  urea  the  smaller  is 
the  deficit,  hut  the  theoretical  yield  is  never  oh- 
tain.-d.  The  loss  appears  to  be  due  to  the  con- 
ill   [lortion  of  the  urea   into  sodium 

W.  I'    - 

Oiinimiil :   Specific   gravity   of  .     J.    Cofman- 

N  ".     Pharm.  J.,  1920,  101,  26. 

Various  samples  of  guaiacol  had  sp.  gr.  ranging 

from    Till     to    1*180    at    15°    ('..    whereas    the    B.P. 
1*10     1'20.    The  value  given  bj  tl"    I    S 

I'h.irn  jg     l'l  pi      111  I     at     25       0  .     whil„t 

other  authorities  give   values   ranging  from   1*116 

1*143  value   is   probably   1*143 

(B       '   and  Choay,   this  .1..    1893,  618),   which   was 

'nil    synthetically     prepared     guaiacol. 

Sum.  oercial    product   is   largely   prepared 


from  cresol,  and  will  probably  contain  traces  oi 
phenol,  uln.il  aie  difficult  ;.>  remove,  a  somewhat 
lower  sp.  gr.  than  1*143  should  be  permissible. 

— C.  A.  M. 

Li  SI         <attofl    >•/  .      1'.    Stabilising 

mil-  ttancet  with  a  phenolic  group.     ( 

M"  in  ii.  ('.  Dufraisse,  I*.  Robin,  ami  .1.  Pougnet. 
Comptes  tend.,  L920,  i/u,  •_'<,    31,     (Set  i 

1919,  '.'.':!  v.  1920,  i'-'  v.  82  v.i 

<>i     the    monohydxic    phenols    examined    anaphili.il 

showed     the    strongest     stabilising    notion.      The 

presence     ol      additional     bydrox*      groups     in     the 

nucleus  caused  a  notable  increase  in  the  stabili 
power,   except    when   two  hydroxy  groups  were  in 

ill-'     lll.'t.l      position      tO     .'Me     I Ii.'l.         The     mollivl 

ethers  and  the  a.etyl  derivatives  oi  the  phenols  did 
nut  show  an-  stabilising  a.  tion.  and  this  is  also  true 
..:  iii. 111, i-  or  polyhydric  alcohols.  The  property  is 
thus  peculiar  to  the  phenolic  group  as  m<  n,  Thi 
stabilising  power  of  the  bydroxybenzoic  acids  was 
Intermediate  between  that  of  benzoic  a.  id  and  the 

[responding  phenols.  Not  only  do  the  phenols 
an. I  p.u  1 1,  iil.ii  l\  the  polyphenols  inhibit  the  forma- 
tion ci  insoluble  resin  (disacryl),  hut  they  also 
exert  a  strong  inhibiting  effect  against  the  forma- 
tion oi  soluble  resin,  even  when  the  phenols  are 
only  present  in  the  acrolein  to  the  extent  of  1  in 
WOO.     W.  (.. 

Citric  mill;  Detection  of  free  and  combined  • 

T.  C.  X.  Broeksmit.    Pharm.  Weekblad,  1919,  56, 
1047—1052. 

Citiuc  acid  is  determined  in  acetic  acid  solution  by 
oxidation  with  permanganate  and  formation  of 
iodoform.  Potassium  acetate  added  to  an  alcoholic 
solution  given  a  clear  solution  with  citric  acid,  but 
a  precipitate  with  tartaric  acid.  Barium  acetate 
precipitates  citric  acid  from  alcoholic  solution. 
Details  are  given  for  the  detection  of  citric  acid 
in  fruit  juices  and  milk,  and  in  its  compounds — 
e.ij.,  in  citrates,  citras  caffeini,  citrus  femcus  et 
iilnis  chinini,  pyrophosphas  ferricus  rum  citrate 
ammonico,  citrophene,  migrainin. — W.  J.  W. 

(  m  vomenthols;  Isomeric  and  resolution  of  in- 

active  carvomenthol  into  the.  optical  antipodes. 

I.  and  II.     Y.  Paolini.     A  Hi  R.  Accad.  Lincei, 
1919,  [v.],  28,  ii.,  82—85,  134—137. 

From  the  inactive  carvomenthol  obtained  by  tho 
reduction  of  carvenone,  the  loevo-isomeride  may  he 
isolated  by  crystallisation  of  the  less  soluble  of  the 
two  carvomenthol  strychnine  phthalates  and  conver- 
sion of  this  into  /-carvomenthol  hydrogen  phthalate 
and  the  latter  into  /-carvomenthol.  The  carvo- 
menthol hydrogen  phthalate  prepared  from  tho 
mother  liquors  of  the  above  strychnine  salt  is 
syrupy,  hut  w  lien  treated  with  the  calculated  propor- 
tion of  ammonia  and  with  silver  nitrate,  it  yields 
insoluble  silver  ./-carvomenthol  phthalate  ami  from 
tins,  by  way  of  sodium  d-carvomenthol  phthalate 
and  ./-carvon-entlio!  hydrogen  phthalate,  (/-carvo- 
menthol may  be  isolated.  The  properties  of  the 
various  products  are  described.  (See  also  J.  Chem. 
Soc,  1920,  i.,  170.)— T.  H.  P. 

Hydrastis,  Cola,  ami  Strychnot;  Analysis  of  prepar- 

tions   nl  .     L.    M.    van    den   Berg.     Pharm. 

Weekblad,  1919,  56,  1124—1134. 

Alcohol  in-  it  lice  from  coal  distillation  gases.     De 
Loisy.    .See  IIa. 

Electrolytic     decc  on      of     organic     acids. 

II.  nrii  h  and  S,  liciik.    See  XI. 

Iodometric    estimation    of    acids.      Kolthoff.      See 
Will 
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Patents. 

( 'cdcium  citrate ;  Purification  of and  manufac- 
ture of  citric  acid.  H.  D.  Golding,  J.  Rasclien, 
and  United  Alkali  Co.,  Liverpool.  Eng.  Pat. 
136,979,  20.3.19.     (Appl.  C928/19.) 

Calcium  citrate  is  purified  by  treatment  with 
sulphurous  acid  whereby  a  solution  of  citric  acid 
and  calcium  bisulphite  is  produced ;  after  the 
removal  of  insoluble  organic  matter,  the  solution  is 
boiled  with  resulting  loss  of  sulphur  dioxide  and 
re-formation  of  calcium  citrate  which  separates  as  a 
precipitate.  From  this  the  citric  acid  is  obtained 
by  decomposition  with  dilute  sulphuric  acid.  In 
obtaining  citric  acid  from  lime-juice  or  lemon-juice 
the  solution  is  treated  as  above  but  with  calcium 
bisulphite  in  place  of  sulphurous  acid  in  the  first 
operation. — D.  F.  T. 

Cyanamide ;  Process  of  converting  into  urea 

and  ammonium  compounds.  S.  Giertsen,  Odda, 
Norway.  U.S.  Pat.  1,326,045,  23.12.19.  Appl., 
22.8.19. 

Cyanamide  is  converted  into  urea  by  heating  under 
pressure  with  aqueous  sulphurous  acid. — D.  F.  T. 

Urea;  Production  of from  cyanamide.    Farbw. 

vorm.  Meister,  Lucius,  und  Briining,  Hbchst. 
Ger.  Pats,  (a)  311,018,  14.3.16,  and  (b)  311,019, 
17.3.16. 

(a)  The  cyanamide  is  treated  in  acid  solution  with 
finely  divided  hydrated  manganese  dioxide,  which 
is  added  in  quantities  smaller  than  the  weight  of 
nitrogen -in  the  dissolved  cyanamide.  (b)  Limited 
quantities  of  other  hydrated  oxides,  produced  in  situ 
if  necessary,  may  be  used  in  place  of  manganese 
dioxide;  e.g.,  stannic  oxide,  introduced  in  the  form 
of  pink  salt  (ammonium  stannichloride),  lead 
dioxide,  chromium  hydroxide,  and  ferric  hydroxide. 

— D.  F.  T. 

Camphor;  Process  for  the  production  of  synthetic 

.    R.  L.  Andreau,  Assignor  to  E.  I.  du  Pont 

de  Nemours  and  Co.,  Wilmington,  Del.  U.S. 
Pat.  1,326,248,  30.12.19.  Appl.,  27,2.17. 
Isoborneol  is  oxidised  to  camphor  by  heating  to 
75° — 86°  C.  with  nitric  acid  free  from  substances 
capable  ot  inducing  vigorous  oxidation  of  the  iso- 
borneol by  nitric  acid  at  40°  C. ;  when  the  reaction 
has  well  started  the  temperature  is  reduced 
materially  below  75°  C— L.  A.  C.  - 

Glanders  and  o:dema;  Process  for  the  production 

of  preventive  and  curative  agents  for  .     M. 

Piorkowski,  Berlin.  Ger.  Pat.  302,405,  17.2.15. 
Addition  to  Ger.  Pat  302,404. 

Cultures  of  the  bacteria  of  oedema  or  glanders  pre- 
pared as  described  in  the  chief  patent  (this  J.,  1919, 
963  a)  after  being  maintained  for  several  days  at 
about  42°  C,  are  heated  by  stages  to  110°  C.  and 
dried.— L.  A.  C. 

Oxalic  acid;  Preparation  of  from  sugar  and 

other  carbohydrates.  Kinzlberger  und  Co., 
Prague.  Ger.  Pat.  310,923,  9.2.16.  Int.  Con  v., 
6.7.15. 

Previous  to  oxidation  by  one  of  the  customary  pro- 
cesses employing  nitric  acid  or  oxides  of  nitrogen 
and  a  catalyst,  the  carbohydrate  mass  (wood  ex- 
cepted) is  submitted  to  a  preliminary  treatment 
with  nitrous  fumes  below  60°  C.  In  this  way  the 
rate  of  the  subsequent  oxidation  is  moderated  and 
any  sudden  development  of  heat  avoided. — D.  F.  T. 

Hydroxy trimethylenegly cine ;  Preparation  of  . 

H.  Krause,  Dresden.    Ger.  Pat.  311,071,  27.9.17. 

Hydroxytrimethtleneglycine  of  the  formula 
CH(OHKCH=NHCH2C02H)2,  an  amorphous  yellow 
powder  of  m.  pt.  73°  C.  (with  decomposition)  is  ob- 


tained by  the  interaction  of  glycine  and  formalde- 
hyde in  aqueous  methyl  alcoholic  solution  at  40°  C. ; 
if  the  glycine  is  replaced  by  its  salts,  e.g.,  of  cal- 
cium or  barium,  the  corresponding  salts  of  hydroxy- 
trimethyleneglvcine  are  formed.  The  product 
arising  from  the  reaction  2NH2CH2C02H->-4CH.,0 
=  C,H„05N2+H-C02H  +  H20,  is  isolated  by  evap6r- 
ation  of  the  solution  under  reduced  pressure,  or,  in 
case  of  the  salts,  by  precipitation  by  the  addition 
of  a  suitable  organic  liquid.  Hydroxytrimethylene- 
glycine  and  its  salts  possess  powerful  germicidal 
properties,  but  are  innocuous  to  higher  organisms. 

— D.  F.  T. 

Sulphite-cellulose   waste   liquors;   Extraction   of   a 

neutral   saponin   from   .        Chem.    Fabr.   L. 

Meyer,  Mainz.     Ger.  Pat.  311,139,  7.8.17. 

The  saponin  is  separated  from  the  waste  liquor  by 
the  usual  methods  for  saponin  precipitation  or  by 
acidifying  with  hydrochloric  acid  or  other  mineral 
acid  and  adding  a  concentrated  saline  solution, 
e.g.  of  common  salt;  the  saponin  is  removed  by 
filtration,  washed  with  a  solution  of  common  salt, 
and  dried.— D.  F.  T. 

Sweetening  agents.     Ger.  Pat.  311,213.     See  III. 

Chlorination  products  of  propylene ;  Process  of  pro- 
ducing   .     E.   C.  R.   Marks,  London.     From 

Union    Carbide    Co.,     New    York.      Eng.     Pat. 
137,247,  2.7.19.     (Appl.  16,489/19.) 

See  U.S.  Pat.  1,315,547  of  1919;  this  J.,  1919,  848  a. 

Acid   anhydrides   and    chlorides;    Manufacture    of 

organic  .     T.  H.  Durrans,  Oxford,  Assignor 

to   A.   Boake,   Roberts   and   Co.,   Ltd.,   London. 
U.S.  Pat.  1,326,040,  23.12.19.     Appl.,  10.7.18. 

See  Eng.  Pat.  130,399  of  1918;  this  J.,  1919,  739  a. 


XXII.— EXPLOSIVES;  MATCHES. 

Nitrogen;  Estimation  of  in  celluloid  and  ex- 
plosives by  means  of  the  nitrometer.  P. 
Nicolardot  and  H.  Vourloud.  Chim.  et  Ind., 
1919,  2,  1317—1320. 

Estimations  of  nitrogen  in  celluloid  and  explosives 
by  the  nitrometer  usually  give  too  low  results.  It 
is  found  that  the  camphor  present  reacts  with  the 
nitrocellulose  in  presence  of  sulphuric  acid,  and  it 
is  advisable  therefore  to  carry  out  the  estimation 
after  precipitating  the  nitrocellulose  from  an 
acetone  solution  of  celluloid  by  means  of  benzene, 
which  retains  the  camphor  in  solution.  Diphenyl- 
amine,  present  as  a  stabiliser,  also  causes  erroneous 
results,  the  nitrogen  figure  being  0"7%  too  low. 

— W.  J.  W. 

Nitro-derivatives  of  diphenylamine.  Van  Duin 
and  Van  Lennep:     See  III. 

Replacing  sulphonic  groups  by  nitro  groups.  Datta 
and  Varma.     See  XX. 

Patents. 

Nitro-derivatives  of  tetrahydronaphthalene  and  its 

homologues;    Manufacture     of    .       Tetralin 

Ges.m.b.H.,  Berlin.     Ger.  Pat.  299,014,  17.3.16. 

By  nitrating  tetrahydronaphthalene  or  its  homo- 
logues with  mixed  acid  or  other  nitrating  mixtures 
containing  not  more  than  25%  of  water,  and  pre- 
venting the  temperature  of  the  mixture  from  rising 
above  50°  C.  during  the  earlier  stages  of  nitration, 
oxidation  and  formation  of  resinous  products  are 
almost  completely  avoided.  A  mixture  of  a-  and 
/8-nitrotetrahydronaphthalene  is  obtained  by 
nitrating  tetrahydronaphthalene  with  mixed  acid 
or  by  the  action  of  nitric  acid  of  sp.  gr.  1"47  on  the 
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latialijiliii  iiniiinnniiil  dissolved  in  acetic  anhydride, 
tare  ol  acetic  anhydride  and  acetic  acid,  oi 
indifferent  Bolvent.     Ii  is  ■  yellon  oil,  b.  pt, 
IS       188°  (      <•  0*17  mm.     By  nitrating  irith  a 
..-.•  .ii   160  parte  "i  nitrii    ai  id  of  sp.  gr,   l"47 
and  900  parts  ol  sulphuric  aoid  monohydrate,  l.S-di- 
aitrotetrahydronaphthalene  it  obtained.     It  forms 
crystals,  in.  pt.  71° — 72°  C,  slightly  soluble 
1         ohol  and  ether,  and  may  be  used  in  admixture 
with  potassium  chlorate,  ammonium  nitrate,  or  the 
lik..-  for  the  preparation  ol  explosives.     By  further 
nitration  ol   the  dinitro-compound  with  ;i  mixture 
of  nitric  acid  and  oleum  .1  trinitro-derivative,  pel 
lovish-white   crystals,    m.    pt,    BO" — 81°   ('..    IS  Ob- 
tain- 

liary  mast.    A.  Chanard,  Kucil,  France.    U.S. 
!'■      '         S18,  83.12.19.     Api'L.  16.7.18. 
Sm  In:    Pat.  131,644  ol  1918;  this  J.,  1919,  796  a. 


XXIII.— ANALYSIS. 

LraJ :  J'tt  nf as  a  iubititvti  for  platinum.    C. 

Butter.    /..  angew.  Cheat.,  1919,  32,  380. 

H\siss  made  of  soft  lead  may  be  used  instead  of 
platinum  basins  for  certain  quantitative  analyses. 
For  example,  they  may  be  used  for  the  determina- 
tion of  silicon,  aluminium,  sodium,  and  potassium 
in  chrome  ironstone,  the  mineral  being  decomposed 

on  the  arater-bath  by  means  of  sulphuric  acid,  any 
phangn  in  the  nature  of  the  oxidation  products 
present  being  prevented  by  introducing  a  current 
of  carbon  dioxide  by  means  of  a  porcelain  tube 
inserts  I  into  a  hole  in  the  cover  of  the  basin.  The 
nlphate  produced  may  be  separated  without 
interfering  with  the  further  course  of  the  analysis. 

— C.  A.  M. 

Urltimj  point  methods  nt  high   temperatures.     I. 
I..   I.   Hana  and  P.   D.   Foote.     Chem.  and  Met. 
.  1990,  22,  23    98. 

ithors  deal  with  the  determination  of  melting 

points  by   means  of  electrical  pyrometers,  and  tho 

primary   standardisation  of   thermo-couples.      It   is 

impossible    to    obtain    satisfactory    freezing    point 

Main    materials,    e.g.,   silicates,   on 

nt  of  extremely  slow   crystallisation,   and  the 

meltint;  point  curve,  although  often  poorly  defined, 

must    be   employed.      The   differential    method    of 

measurement   shows   much   greater  sensitiveness   to 

small   thermal   changes   than    the   simple   time-tem- 

'•■  curve. — C.  A.  K. 

Rectification  column;  Glass for  the  rectification 

ol  liquid   mixtures  and   the  recovery  of  volatile 
nt*.      \V.     Eisner.      Chem.-Zeit.,    1920,    44, 
11  —  12. 

Tiif.  apparatus,  which  is  constructed  entirely  of 
glass,  consists  of  a  vertical  column,  50  mm.  in 
I  ter,  and  filled  with  ground  or  etched  glass 
the  lower  layers  are  formed  of  large  halls, 
above  these  ire  layers  of  medium-sized  balls,  whilst 
the  upper  layers  consist  of  small  halls.  A  dephleg- 
the  top  ol  the  column  and  is  pro- 
rided  with  a  water  jacket  supplied  from  a  constant- 
level  r rvoir.      A  still-head  fits  into  the  top  of  the 

dephlegmator  and  carries  a  thermometer  and  aside 
tube  connected  to  a  condenser.  Ground-in  joints 
connect    the  different   parts  of  the  apparatus. 

— W.  P.  s. 

Indicator  papers.     I).  J.  de  Jong.     Pharm.  Week- 
blad. 1919,  56,  486—467. 

A  drop  ,>f  aoid  placed  on  ordinary  filter  paper  and 
1  with  methyl  orange  shows  only  a  weak 
D    in   the   immediate   neighbourhood   of   the 

drop,  and  beyond  this  is  a  neutral  area  or  "  water- 
By  preliminary  treatment  of  the  paper  with 


hydrochlorii  acid,  followed  by  washing  and  drying, 
11  becomes  saturated  with  hydrogen  ions  and 
absorption  of  the  indicator  is  prevented,  The  re- 
i.ui  thereby  becomes  more  sensitive  and  the  whole 
ol  the  moisten, d  area  '  (loured      Addition 

of  a  low  drops  ol  hydrochloric  and  to  methylene 
blue  increases  its  sensitiveness  for  the  Bame  reason. 

W  .1    w 

Congorubin;  Colour  change  of  —  under  the  in- 
fiuence  of  reactions  and  neutral  salt  action.  11. 
Liters.     Kolloid-Zeits.,  1930,  26,  15    90. 

In  the  pies,  111  e  oi  hydrogen  ions  at  a  concentration 

5'5  ■  I11  \  congorubin  changes  from  led  to  blue  in- 
stantaneously, but  with  decreasing  hydrogen  ion 
concentration  the  rate  ol  change  decreases,  and  at 

6"8xlt)*.\    practically  do,       11, ,1    take   place.     In   the 

presence  oi  neutral  salts  (Kt'li  the  rate  of  (Mange 

is  increased  about  70  times,  so  that  the  presence  of 
neutral  salts  increases  the  sensitiveness  of  the  in- 
dicator to  hydrogen  ions  by  about  tins  amount.  In 
the  presence  oi  hydroxy]  ions  neutral  salts  decrease 
tho  sensitiveness  of  the  indicator  until  with  at  a 
concentration  of  10  "2V  hydroxyl  ions  the  change 
does  not  take  place. — J.  F.  8. 

Elect  mutt  1 1  a-  titration,  .1.  Pinkhof.  Pharm. 
Weekblad,  1919,  56,  1218—1234. 

A  ro.vti'itKiiF.NsiYK  description  of  the  potential 
method  of  titration.  The  apparatus  and  mode  of 
procedure  are  described  and  the  theoretical  con- 
siderations involved  are  discussed.  Details  are 
given  of  special  applications  of  the  method  to  the 
estimation  of  halogens  in  presence  of  each  other 
and  of  heavy  metals  by  means  of  .sodium  sulphide; 
titration  of  bases  using  the  mercury  electrode;  de- 
termination of  the  hydrogen  ion  concentration  of 
liquids  by  means  of  the  hydrogen  electrode;  titra- 
tions by  means  of  tho  oxidation  potential.  A 
difference  in  potential  of  1  millivolt  is  easily  de- 
tected by  a  capillary  electrometer. — W.  J.  W. 

Eleotrometric    titrations.       .1.    Pinkhof.       Chem. 

Weekblad,  1919,  16,  1163—1167. 
Tiik  suitability  of  various  constant  electrodes  for 
specific  cases  of  clectrometric  titration  is  discussed. 
These    include   titrations    of    halogens,    of    heavy 
metals  with  sodium  sulphide,  and  of  bases. 

— W  .J.  W. 

11  'idroaen-ion     concentration;     Determination     of 

'■ .     J.   Pinkhof.     Chem.   Weekblad,   1919,    16, 

1168—1172. 
Tiir  author  outlines  a  method  for  determination 
of  the  hydrogen-ion  concentration  and  describes  a 
suitable  apparatus  for  the  purpose.  The  best  elec- 
trode was  found  to  lx>  a  cadmium-amalgam  elec- 
trode in  solutions  of  cadmium  of  various  concen- 
trations.— w.  .1.  w. 

Acids;    Iodometric    estimation    of    .      I.    M. 

Koltholf.  Pharm.  Weekblad,  1920,  57,  53—68. 
Tiif.  iodometric  method  gives  excellent  results  with 
strong  acids,  especially  if  these  are  diluted  and  the 
reagents  allowed  to  stand  for  ten  minutes  before 
titrating.  Accurate  results  are  obtained  with 
organic  hydroxy-ncids  after  addition  of  a  salt  of 
calcium,  magnesium,  or  /.inc.  The  method  is  un- 
suitable for  phosphoric  acid  or  weak  organic  acids 
not  containing  a  hydroxy  group,  except  formic  acid. 

— w .  j  .  w . 

Carbon  dioxide;  Apparatus  for  the  determination 
..1  small  quantities  of by  displacing  it  from 

liquids  In/  11  rapid  current  of  on   of  ordinal  </  U  "< 

perature  and  pressure       A.  Constantino.      Atti 
R.  Accad.  Lincei,  1919,  [v.],  28,  ii.,  118—121. 
In  the  apparatus  described  purified  air  is  circulated 
repeatedly  through  a  closed  system  by  means  of  a 
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rotary  mineral  oil  pump.  The  air  passes  first 
through  the  liquid,  acidified  if  necessary,  contain- 
ing the  carbon  dioxide  and  then  through  a  definite 
volume  of  standard  baryta  solution,  which  is  sub- 
sequently titrated  with  acid  in  presence  of  phenol- 
phthalein.  The  whole  estimation  occupies  about  45 
minutes.  Test  experiments  with  sodium  carbonate 
solutions  containing  6"4 — 21  mgrms.  of  carbon 
dioxide  show  that  the  method  yields  accurate  re- 
sults.—T.  H.  P. 

Carbon  dio.riilc  and  water:  Micro-analytical  deter- 
mination of in  minerals.     G.  K.  Almstrom. 

J.  prakt.  Chem.,  1919,  99,  312—316. 

The  author  has  successfully  .adapted  Pregl's  micro- 
analytical  method  for  the  elementary  analysis  of 
organic  compounds  to  the  determination  of  carbon 
dioxide  in  minerals,  using  vanadium  pentoxide 
(dried  at  300°  C.)  in  place  of  potassium  bichromate  ; 
the  latter  gives  low  results  due  to  incomplete  de- 
composition of  the  mineral.  Owing  to  the  difficulty 
of  completely  removing  moisture  from  the  vanadium 
pentoxide  and  the  relatively  large  proportion  em- 
ployed (0"2 — 0'3  grin,  per  20—30  mgrms.  of 
mineral),  hish  results  are  obtained  for  water.  Pen- 
field's  method  (Amer.  J.  Sci.,  1894,  [3],  48,  311  was, 
however,  found  suitable  for  micro-analysis,  and  gave 
satisfactory  results. — J.  K. 

Fuel-value  of  volatile  liquids.    Barsky.    See  IIa. 

Aromatic  hydrocarbons.    Tausz.    .See  IIa. 

Oil  fractionation.     Washburn.     See  II. 

Waterman  and  Barkhuysen. 


See  III. 

Veitch  and   Jarrell. 


"Free  carbon"  in  tar. 
See  III. 

Thiophene  in  benzol.    Meyer. 

Water  resistance   of  fabrics. 
See  V. 

Sulphurous  acid.    Kolthoff.    See  VII. 

Chlorates.    Kolthoff.    See  VII. 

Iodides.    Kolthoff.    See  VII. 

Combustible  matter  in  rocks.     Fieldner  and  others. 
See  VII. 

Ferrotungsten.    Lowy.    See  X. 

Monel  metal.    Covitz.    See  X. 

Aluminium  dross.    Bezzenberger.    See  X. . 

Arsenic  in  tin   etc.    Vallery.    See  X. 

Sulphonated  oils.    Barber.    See  XII. 

Lactose  in  altered  milk.    Hildt.    See  XIXa. 

Gilmour. 


See 


Butter  and  fats  of  coconut  group. 
XIXa. 

Moisture  in  cereals.  Nelson  and  Hulett.  See  XIXa. 

Insoluble  solids  in  jams  etc.    Clemens.    See  XIXa. 

Pentosans.     Manual  and  Dowell.     See  XIXa. 

B.  coli  in  water.    De  Waal.    See  XIXb. 

Xicotine.    Fiihner.    See  XX. 

Fhysostigmine.    Fiihner.    See  XX. 

Hydroxyanthraquinonc    derivatives.      Steenhauer. 
See  XX. 

Veronal,   luminal,   and  proponal.   Van   Itallie  and 
Van  der  Veen.    See  XX. 

Antidiphtheric  and  antitetanic  sera.     Nicolle  and 
others.    See  XX. 


Urea  and  hypobromite.    Lescceur.    See  XX. 

Citric  acid.    Broeksmit.    See  XX. 

Celluloid  and  explosives.  Nicolardot  and  Vourloud. 
See  XXII. 

Patent. 

Gas-analysing  apparatus.  N.  H.  Wener,  Assignor 
to  Svenska  Aktiebolaget  Mono,  Stockholm.  U.S. 
Pat.  1,326,814,  30.12.19.    Appl.,  30.7.18. 

See  Eng.  Pat.  118,114  of  1918;  this  J.,  1919,  744  a. 


Patent  List. 

The  dates  given  in  this  list  are,  in  the  case  of  Applica- 
tion-- for  Patents,  those  of  application,  and  in  the  case  of 
Complete  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately  and  to 
opposition  within  two  months  of  the  date  given. 


I.— GENERAL;  PLANT;  MACHINERY. 

Applications. 

Alexander  (United  Filters  Corporation).  Con- 
tinuous vacuum  filters.     2581.     Jan.  27. 

Barron.     Raising  liquids.     3321.     Feb.  3. 

Barron.     Sand  filters.     3496.     Feb.  4. 

Bleloch.     Crushing   machines.     3083.     Feb.    2. 

Bouillon  and  Worms.  Filters  for  viscid  liquids. 
2645.     Jan.  28. 

Bouillon  and  Worms.  Joint  for  connecting  glass 
tubes  or  pipes  to  metal  pipes  etc.    2996.    Jan.  31. 

Doherty.     Mixing  machines.     3662.     Feb.   6. 

Elmore.     Centrifugal  driers.     3644.     Feb.   6. 

Hatfield,  and  Imperial  Trust.  Means  of  separ- 
ating substances.     3809.     Feb.   7. 

Imrav  (Mauss).  Centrifugal  separators  etc. 
3474.     Feb.  4. 

Koppers  Co.     2972.     See  XIX. 

Linden.     2695.     See   XIX. 

Mumford.  Apparatus  for  separating  solids  from 
liquids.     2637.     Jan.  28. 

Parr.  Separating  vapours  of  volatile  liquids 
from  air  etc.     2583.     Jan.  27. 

Philip.     Stills.     2836.     Jan.  29. 

Poore.  Apparatus  for  treating  finely  divided 
substances  etc.     3212.     Feb.  2. 

Reavell.     Leaching  etc.     3134.     Feb.  2. 

Travers.     Furnaces.     2837.     Jan.  29. 

Wilson.     Drying-pans.     3238.     Feb.  3. 

Complete  Specifications  Accepted. 

10,187  (1919).  Kilburn  (Sulzer  Freres).  Re- 
frigerating apparatus.     (137,975.)     Feb.  4. 

10,307  (1919).  Rennison.  Reversible  gas-heated 
furnaces.     (137,977.)     Feb.  4. 

21,830  (1919).  Grev.  Mixing  apparatus. 
(138,286.)     Feb.  11. 

II.— FUEL;      GAS;      MINERAL      OILS      AND 

WAXES;    DESTRUCTIVE    DISTILLATION; 

HEATING;  LIGHTING. 

Applications. 

Avellana.  Wood  gas  producer.  2718.  Jan.  28. 
(Spain,  28.1.19.) 

Coles.  Leading-in  wires  and  filaments  for  elec- 
tric lamps.     3248.     Feb.  3. 

De  Bruyn,  Ltd.,  and  Revis.  Preparation  of  de- 
colorising charcoal.     3698.     Feb.  6. 

Dents.  Gasgliihlicht  A.-G.  Producing  tungsten 
incandescent  lamps.  3375.  Feb.  4.  (Ger., 
17.2.19.) 

Deuts.  Gasgliihlicht  A.-G.  Evacuating  bulbs  of 
electric  incandescent  lamps  etc.  3491.  Feb.  4. 
(Ger.,  18.5.18.) 
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KIIln  i  Foundation  Oven  Corporation).  Coke 
ovens.     9696,   9898,   9899,  294  2917.     .Inn. 

99  and  80. 

Klhs  (Foundation  Oven  Corporation).  Distilla- 
tion ovens.     9997,    Jan.  99. 

Igranic  Electrio  Co    3603.    Set  XXIII. 

Muhlfeld.  Fuel-burning  furnaces  and  methods. 
I.  II      Artificial  fuel.    8786.     Feb.  6. 

Tull.v.     Gas-producers.     3499      Feb.  -I. 

l'nllv  M. unit. n  nne  of  gas  for  beating  and 
lighting.  1  eb.   I. 

walker,  Burning  pulverulent  fuels.  9704. 
i    S  .  15.9.19.) 

Williams.  Utilisation  of  combustible  gases  for 
beating  furnaces  etc.    3589.     Feb.  6. 

Ommm  8pw  ihcation  Accepted. 
13,123   (1919).      Keswick    and    Rambush.      Work- 
ing "  |    Dancers.    1 138,003.)    Feb.  4. 

UL— TAB   AND  TAB    PRODUCTS. 

APPLICATION. 

Burt,  Boulton,  nnd  Haywood,  and  Miles.    Manu- 
ire  of  phthalie  acid.     3691.     Feb.  6. 


V.— FIBRES; 


TEXTILES:  CELLULOSE; 
PAPEB. 


APPLICATIONS. 

Bouillon  and  Worms.     2645  and  2996.     See  I. 
Bouillon    and    Worms.      Treatment    of    cellulose 
filaments,  tin.  ads.  or  films.    2995.    Jan.  31. 

Bouillon    and    Worms.      Production    of    cellulose 
threads  or  filaments.     2997.    Jan.  31. 

Bouillon  and  Worms.     Means  for  twisting  cellu- 

breads  or  filaments.     2998.     Jan.  31. 
Ganler.     Producing  fibre  for  spinning  from  papy- 
rus.   9999.    Jan.  31.     (Ger.,  3.7.19.) 

\    rthern  Paper  Co.    Paper-making.    2721. 

i    -  ,  3E  3.19.) 
mm   R.i  hunting  Corporation.     Removal  of 
printers'  ink  from  printed  matter.     3312.     Feb.  3. 
1.7.18.) 
Stulemeyer.   Treatment  of  viscose.   3116.  Feb.  2. 

VI    -BLEACHING;    DYEING;    PRINTING; 
FINISHING. 

Applications, 
Decorating  textile  fabrics.    3246.    Feb.  3. 
Dowdnov    and    Spurr.      Dual-dved    wool.      2994. 
Jan.  81. 

Farrell.  Impregnating  fabrics  with  caustic  etc. 
liquor.    9487.     Jan.  27. 

Fireproof,     metallising,     and     water- 
proofing lace  etc.     2890.     Jan.  30. 

Ponlson.  Rendering  textile  fabrics  waterproof 
and  fireproof.     262.3.     Jan.  28. 

Complete  Specifications  Accepted. 

(1919).        Fish.       Bleaching      apparatus. 
(187,947.)     Feb.  4. 

-  (1919).     Wrigley  and  Henshilwood.    Finish- 
ing fabrics.     (137,948.)     Feb.  4. 

10,839  0919).  Ashworth.  Machines  for  dyeing 
or  smiilarlv  treating  yarns  in  the  form  of  hanks, 
^-k.ins,  or  bundles.     (137,980.)     Feb.  4. 

VH       \(  in-     ALKALIS:   SALTS;   NON- 
MI  I  W  Lie  ELEMENTS. 

APPLICATIONS. 
ncy.         Manufacture    of    ammonium    poty- 

mjphide.    9766.    Jan.  29 

and    Wolf.     Production   of  solid   basic 
magnesium   hypochlorite.     3206.      Feb.    2.     (Hun- 
19  I  19.5 
Shenrd       Making  neutral  sulphate  of  ammonia. 
30. 


Wilton.  Manufacture  of  neutral  dry  ammonium 
sulphate.    3308.     Feb.   3. 

Coxplbti  SraouiOAiioNa  Aoaxpran. 
(1919).     Bkelej   and  Stoddard      Method  of 
obtaining  pure  tungstates.     (138,311.)     Feb.   II. 

i:t.lns  (1919),  Amsterdamer  Buperfosfaatfabriek. 
Manufacture  ol  salts  ol  ammonia.  (138,003.)  Feb.  4. 
93,375   (1919).      Datta.     Manufactun    ol    alkali 
mates  and  iodine.    1 138,991.)    Feb.  11. 

Vlll. --GLASS;  CERAMICS. 
Application, 

Travers.     2837.     See  I. 

IX— BUILDING   MATERIALS. 
Applications. 

Arent.  Protective  treatment  of  materials.  3537. 
Feb.  5.    (U.S.,  5.2.19.) 

Bell  and  Haw.  Method  of  burning  cement 
clinker.     2533.     Jan.  27. 

Maguet.    2 133.    Nee  X. 

Ramsey.  Manufacture  of  concrete  bricks  or 
blocks.     3725.    Feb.  6. 

Complete  Specifications  Acceptbd. 

20,513  (1918).     Boehm  and  Reihl.     See  XIII. 

1653  (1919).'  Coderre  and  Kynoch.  Preparation 
of  timber  for  impregnation.     (137,911.)    Feb.  4. 

15,534(1919).  Illcmann.  Composition  for  use  as 
a  duetproof  and  waterproof  road  or  like  covering 
material.     (138,017.)    Feb.  4. 

X.— METALS;    METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Aktieselskanet  Zink,  und  Raeder.  Production  of 
zinc.     3279.     Feb.  3.     (Norway,  15.2.19.) 

Cobbctt  and  Slee.  Furnace  converter  for  oxida- 
tion of  zinc,  tin,  etc.     3135.     Feb.  2. 

Coles.     Process    for    hardening   steel    and    iron. 

3094.  Feb.  2. 

Coles.        Vapour    galvanising    or    sherardising. 

3095.  Feb.  2. 

Coles.     Electro-deposition  of  iron.    3524.    Feb.  5. 

Eklund.  Recovering  tin  from  stanniferous  waste 
products.     3181.     Feb.  2.     (Sweden,  1.2.19.) 

Fletcher.  Electro-deposition  of  metals  on  iron 
and  alloys  of  iron.     2710.    Jan.  28. 

Heraeus  Ges.  Vacuum  melting  and  refining 
metals  and  alloys.    3594.    Feb.  5.    (Ger.,  11.1.18.) 

Heraeus  Ges.  Purifying  and  refining  iron.  3731. 
Feb.  6.     (Ger.,  11.4.18.) 

Higginson.    Flux  for  soldering.     9798.    Jan.  29. 

Kitto.  Process  for  reducing  tin  ores.  3709.  Feb.  6. 

Lang.  Manufacture  of  iron  and  steel.  3672. 
Feb.  6. 

Lyell,  Lyell,  and  Munro.  Solder  for  aluminium 
and'  its  alloys.     3632.     Feb.  6. 

McConway  and  Vigeon.  Pre-leaching  apparatus 
for  treating  calcined  ore  etc.     3692.     Feb.  6. 

Maguet.  Reducing  fused  slag  to  granular  form. 
2133.     Jan.   26. 

Newton.     Solder.    3372.    Feb.  4. 

Rare  Metals  Reduction  Co.  Alloys,  and  pro- 
cesses of  producing  same.  2580.  Jan.  277.  (I'.S. 
7.12.15.) 

Thomas.      Magnetic    materials 
manufacturing  the  same.     2442. 

Walther.        Method   of  smelting   whereb 
metal    is   obtained    from   concentrated   ore 
operation.     3317.     Feb.  3. 

Complete  Specifications   Aocbptkd. 

18,974  (1917).  Basset.  Treatment  of  ores  in  tho 
blastfurnace.     (112,275.)     Feb.   1  1 . 

3464  (1919).  Grondal.  Lixiviating  and  washing 
granular  or  pulverulent  ore.     (137,930.)     Feb.   1. 


and    method    of 
Jan.  26. 

v    pure 
in    one 
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9460  (1919).  Mumford;  Ltd.,  and  Mumford. 
Alloy,  and  method  of  making  and  using  the  same. 
(138,228.)    Feb.  11. 

15,471  (1919).  Comp.  des  Forges  et  Acieries  de 
la  Marine  et  d'Homecourt.  Heating  air  to  be  sup- 
plied to  blast  furnaces.     (128,582.)     Feb.  4. 


XI— ELECTRO-CHEMISTRY. 

Applications. 

Coles.     3524.     See  X. 

Etchells  and  Greaves.  Electrical  resistance  fur- 
naces.    2372.     Jan.  26. 

Fletcher.    2710.    See  X. 

Norske  Aktieselskab  for  Elektrokemisk  Industri. 
Suspension  of  electrodes  in  electric  furnaces.  2657. 
Jan.  28.     (Norway,  28.1.19.) 

Tagliaferri.     Electric  furnaces.     3217.      Feb.   2. 

Complete  Specification  Accepted. 
19,383  (1919).     Olsen.     Material  for  the  manufac- 
ture of  electrodes  of  electric  furnaces.     (138.272.) 
Feb.  11. 

XII— FATS;   OILS;  WAXES. 

Applications. 

Bolton.  Continuous  hydrogenation  of  unsatur- 
ated oils,  fats,  etc.    2410.    Jan.  26. 

Bolton  and  Lush.  Activating  and  maintaining 
activity  of  metallic  catalyst  during  hydrogenation 
of  oils,  fats,  etc.     2544.     Jan.  27. 

Clayton  and  Nodder.  Manufacture  of  edible  fats. 
3814.     Feb.  7. 

De  Bruyn,  Ltd.,  and  Revis.    3698.    See  II. 

Gadal.  Decomposition  of  fatty  acid  glyoerides 
by  sulpho-aromatic  decomposing  agents.  3694. 
Feb.  6.     (Norway,  29.4.18.) 

XIII—  PAINTS ;    PIGMENTS;    VARNISHES; 
RESINS. 

Application. 

loco  Proofing  Co.,  Vickers,  Ltd.,  and  Nuttall. 
Condensation  of  phenolic  bodies  with  aldehydic 
compounds.    3191.    Feb.  2. 

Complete  Specifications  Accepted. 

16,335  (1918).  Morris.  Reparation  of  antimonv 
colours.     (138,137.)     Feb.  11. 

20,513  (1918).  Boehm,  Ltd.,  and  Reihl.  Manu- 
facture of  paint  oils  suitable  for  cement  and  con- 
crete.    (137,878.)     Feb.  4. 

XV.— LEATHER;   BONE;  HORN;  GLUE. 

Application. 

Wood.  Method  of  puering  or  bating  skins. 
3406.    Feb.  4. 

XVI.— SOILS ;  FERTILISERS. 

Applications. 
Edwards.    2838.    See  XX. 

Sams.  Manure,  and  method  of  making  same. 
3687.     Feb.  6. 

XVII— SUGARS ;    STARCHES;    GUMS. 
Application. 
De  Bruyn,  Ltd.,  and  Revis.    3698.    See  II. 

XVIII.— FERMENTATION  INDUSTRIES. 

Applications. 
Coressy.    Diastimeters.    2676.    Jan.  28. 
Fawsitt.  Process  of  finishing  beer.  3101.  Feb.  2. 


XIX.— FOODS;  WATER  PURIFICATION; 
SANITATION. 

Applications. 

Barron.     3496.     See  I. 

Chamney.    2766.    See  VII. 

Chamney.     Fungicides.     2767.     Jan.   29. 

Clavtou  and  Nodder.     3814.     See  XII. 

Edwards.     2838.     See  XX. 

Ges.  f.  Verwertung  Chem.  Produkte.  Producing 
exchange  materials  for  purifying  air.  3645.  Feb.  6. 
(Ger.,  22.6.16.) 

Jackson.     Coffee  substitute.     3792.     Feb.  7. 

Kingzett,  and  Sanitas  Co.  Manufacture  of  dis- 
infectants.    3734.     Feb.   6. 

Koppers  Co.  Purification  of  liquids.  2972. 
Jan.  30.     (U.S.,  15.2.19.) 

Law.  Formaldehvde-producing  apparatus.  3301. 
Feb.  3. 

Linden.  Apparatus  for  treating  effluent  etc.  and 
for  separating  and  recovering  matters  of  different 
densities.    2695.    Jan.  28 

Schwartz  and  Schwartz.  Preparations  for 
utilising  dried  fruits  and  concentrated  fruit  juices. 
2980.     Jan.  31. 

Complete  Specification  Accepted. 

22,274  (1919).  Brechot.  Refuse  destructor  fur- 
naces.    (133,297.)    Feb.  11. 


XX.— ORGANIC   PRODUCTS;   MEDICINAL 
SUBSTANCES ;  ESSENTIAL  OILS. 

Applications. 

Burt,  Boulton,  and  Havwood,  and  Miles.  3691. 
See  III. 

Edwards.  Manufacture  of  arsenical  compounds 
and  preparations  for  treating  parasitic  infections 
of  animals  and  plants.     2838.     Jan.  29. 

Complete  Specifications  Accepted. 

22,095  (1919).  Hall  Motor  Fuel,  Ltd.  (Dunham). 
Production  of  polymerised  compounds  from  un- 
saturated  hvdrocarbons.  (138,046.)     Feb.   4. 

22,766  (1919).  Bayer  und  Co.  Manufacture  of 
derivatives  of  bromoacylised  urea  compounds. 
(132,795.)     Feb.  11. 


XXL— PHOTOGRAPHIC      MATERIALS      AND 
PROCESSES. 

Applications. 

Bloch,  Renwick,  Storr,  and  Ilford,  Ltd.  Radio- 
sensitive materials.    3675.     Feb.  6. 

Gleichmar.  Three-colour  photographv.  2769. 
Jan.  29.    (Ger.,  25.7.19.) 

XXII.— EXPLOSIVES ;   MATCHES. 

Application. 

Kostevitch.  Means  for  testing  condition  of 
smokeless  powder  and  explosives.    3283.    Feb.  3. 

XXIII.— ANALYSIS. 

Applications. 

Igranic  Electric  Co.  (Cutler-Hammer  Manufac- 
turing Co.).  Determining  calorific  value  of  com- 
bustible fluids.     3503.     Feb.  4. 

Svenska  Aktiebolaget  Mono.  Gas-analysing 
apparatus.     2680.     Jan.  28.     (Sweden,  29.1.19.) 

Complete  Specification  Accepted. 

1716  (1919).  Cossor.  Apparatus  for  ascertaining 
the  composition  of  furnace  gases.  (138,156.) 
Feb.  11. 
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I.-GENERAL;  PLANT;  MACHINERY. 

Oasts;  Absorption  of  in  tpray  tystemt  and 

j.  I:  M.  Baker.  Cbem.  and  Met.  Eng., 
1990,  21,   122     124. 

iumuuks  the  general  case    of    the  absorption 

of  u.  gas  in  u  liquid  « huh  exerts  an  appreciable 

rmponr    pressure    due    to    the   dissolved    ga.s,    the 

'I  absorption  ik)  under  given  conditions 

amy  be  inoreased  by  applying  anj  means  which  m- 

-cs  the  partial  pressure  of  ^;is  in  the  mixture, 
ur  reduces  the  vnpour  pressure  of  the  gas  in  the 
liquid.  The  rata  ol  absorption  depends  on 
the  difference  il>>  between  the  partial  and  vapour 
-.  on  the  degree  of  contact  (.1)  between  the 
liquid  ami  the  e,as  mixture,  and  the  tune  of  con- 
tact (T).  The  actual  absorption  (P)  for  any  gas 
and  li<|iii<l  may  be  represented:  1'  C'KDIT,  C 
being  ■  constant.  K  and  1)  will  be  fixed  generally 
by  plant  conditions,  and  I  and  T  by  the  design  and 
operation  <>t  the  plam  as  a  whole.    The  formula  is 

aapable  ol  direi  i  mathematical  application, 
bat  may  be  useful  in  the  comparison  of  various  sys- 
tems of  absorption.-   C.  A.  K. 

I'm  ints. 

Shaft  furnai  >-.<  and  gas  product  i  ».   E.  F.  Chaudiere, 
Paris.       Eng.     Pat.     137,108,     3.3.19.       (Appl. 
19.) 

The  furnace  is  of  the  type  used  in  the  produc- 
tion of  lime  and  cement,  for  roasting  and  cal- 
cining ores,  and  for  blast  furnaces,  gas  producers, 
ate.  The  vertical  furnace  is  provided  with  a  centra] 
vortical  core  consisting  of  two  concentric  cast-iron 
columns  connected  by  radial  ribs,  the  lower  part 
of  the  core  being  surrounded  by  another  hollow 
column,  and  the  upper  part  by  refractory  masonry 
containing  recuperating  flues.  A  fan  situated  at 
the  bottom  of  the  central  core  exhausts  the  com- 
bustion products  and  thus  causes  a  flow  of  air  up- 
ward through  the  central  column,  where  it  is  pre- 
heated, and  air  is  also  drawn  upwards  through 
some  of  the  surrounding  passages.  Part  of  the 
latter  air  current  passes  into  the  furnace  through 
openings  about  the  middle  of  its  height,  and  the 
remainder  continues  upward  to  meet  the  central 
curn  nt  at  the  top.  The  hot  air  then  passes  down- 
ward through  other  flues  in  the  core,  and  is  also 
discharged    into  the   furnace   about  the   middle  of 

height.     A  strongly  heated  zone  is  thus  formed   j 
in   the   furnace,   and   the   position   of   this   zone   is 

lised.      Air    is    also    admitted    to    the    lower   i 
part  ot    the   furnace   through    additional    flues    in 
the  central  core,  and  preheating  flues  are  also  pro- 
I  in  the  outer  casing  of  the  furnace. — W.  P.  F.    j 

nj  apparatus.    A.  Nordstrom  and  C.  A.  Oberg, 
\  Argentina.      I'.S.    1'at.    1 .32<J..V2"i, 

13.19.    Appl..  23. in.  17. 

A  HOUSONTAL  cylindrical  casing  rotating  on  its  axis 

is  provided  with  several  inner  concentric  cylindrical 

partitions  attached  to  the  two  end  walls  alternately 

-  to  form  a  continuous  passage.     Longitudinal 

rihs  may  be  provided  on  the  inner  walls  of  some  of 

the   partitions,   and   also   helical    rihs   of  opposite 

i  successive  drums.  The  material 

is  fed   into  the  innermost  compartment  which   is 

exhausted;  and  is  discharged  at  the  outer  periphery 

of  the  ,  .i-nig  to  an  elevator  formed   integrally  witli 

the  ..■-m_'.     The  air  between  the  various  partitions 

by  heating  coils. — W.  F.  F. 

ling  mill*  „f  the  rotating  disc  ti/pe.  F.  Cor- 
bett,  lllnl,  Wales.  Eng.  Pat.  137.231,  5.6.19. 
(Appl.    I  l. -2 19/ 19.) 


fixed  disc  in  a  grinding  mill  having  a  rotating 
disc  enacting  with  a  fixed  diso.  The  driving  shaft, 
3,   is  carried   in   bearings,  2,  supported   by   tho  bed- 


plate. 1.  The  bedplate  is  also  formed  with  a  socket, 
11,  to  receive  the  hack  plate,  lOo,  of  the  casing, 
10,  which  supports  the  fixed  disc,  12;  the  socket 
is  bored  out  at  the  same  time  as  the  hearings,  5, 
to  ensure  concentricity.  The  face,  17,  of  the  <7is'ing 
back,  10a,  is  machined  true  with  the  cylindrical 
part,  13,  so  that  when  the  fixed  disc,  12,  is  secured 
to  it  the  grinding  face  will  be  accurately  trans- 
verse to  the  shaft.  3.  The  rotating  disc,  20,  is 
lixed  to  a  chuck,  21,  which  is  keyed  to  the  shaft. 
3,  the  chuck,  21,  being  bored  and  faced  at  the 
same  operation, — W.  P.  F. 

Oil  i  mulsions;  Apparatus  for  the  treatment  of . 

C.    W.    McKibben,    Houston,    Tex.      U.S.    Pat. 

1,327,835,  13.1.20.  Appl.,  18.12.18. 
The  separation  of  water  from  an  emulsion  with  oil 
is  effected  by  making  the  mixture  follow  a  tortuous 
path  between  two  vertical  concentric  pipes  in  a 
tank;  the  space  between  the  pipes  is  occupied  by 
a  series  of  discs  with  openings  near  their  axes  and 
their  peripheries  alternately;  the  inner  pipe  may 
ho  heated— D.  F.  T. 

Gas  and  liquid  contact  apparatus,  ft.  E.  Darier, 
Chene,  .Switzerland.  U.S.  Pat.  1,327,422,  6.1.20. 
Appl.,  30.12.16. 

See  Eng.  Pat.  101,163  of  1910;  this  J.,  1917,  1170. 

Caustic,    soda   or   tlie   like ;    Machine   or  apparatus 

for  breaking  up  or  pulverising .  \V.  Blacker, 

Stalvhridge.  U.S.  Pat.  1,327,901,  13.1.20.  Appl., 
4.1.19. 

See  Eng.  Pat.  120,309  of  1918;  this  J.,  1918,  766  a. 

Filler.  E.  Zahm,  Assignor  to  Zahm  Manufactur- 
ing  Co.,    Buffalo,    X.V.      (J.8.    Pat.    1,328,221, 

13.1.20.     Appl.,  25.5.17. 

See  Eng.  Pat.  108,897  of  1910;  this  J.,  1917,  1086. 

Cooling-plate  for  continuous  rectification  appara- 
tus E.  A.  Barbet,  Paris.  U.S.  Pat.  1,328,259, 
20.1.2H.     Appl.,  20.3.  17. 

She  Eug.  Pat.  L05,549  of  1917;  this  J.,  1918,  197  a. 

AtomisiniJ  materials  in  a  melted  stale;  I'niceSS  and 

apparatus  for .    E.  Odam,  Paris.    U.S.  Pat. 

1,328,446,  20.1.2D.     Appl.,  2.1.19. 
Si.k  Eng.  Pat.  122,403  of  1918;  this  J.,  1920,  143 A. 

Mixing  apparatus  for  granular,  powdered,  or  like 
material.    W.  8.  H.  Bevin  and  J.  S.  Rawsthorne, 

Liverpool.     I'.S.  Pat.   1,32S,486,  20.1.20.     Appl., 
26.6.17. 
Bra  Eng.  Pat.  101,332  of  1916;  this  I.,  1916.  1052. 


ire  the  accurate  setting  of  the   I    Electrical  separation.     Eng.  Pat.  116,104.    See  XI. 
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Electrical  purification  of  oases.    Ger.  Pat.  314,030. 
See  XI. 


Ha.— FUEL;  GAS;  MINERAL  OILS  AND 
WAXES. 

Asphalt  and  coal;  Origin   of  .     J.  Marcusscm. 

Cheni.-Zeit.,  1920,  44,  43—14. 

Natural  asphalts  are  derived  from  petroleum  by 
evaporation  of  the  lighter  fractions,  and  by  the 
partial  polymerisation  and  condensation,  or  oxida- 
tion, or  decomposition  by  sulphur  and  sulphur 
compounds,  of  the  residual  hydrocarbons.  Poly- 
naphthenic  acids  form  a  link  between  petroleum 
and  asphalts,  and  are  distinguished  from  naph- 
thenic  acids  by  the  insolubility  of  the  copper  salt 
in  hydrocarbons.  They  are  brownish-black  com- 
pounds of  a  consistence  varying  from  that  of  thick 
oils  to  that  of  resins.  They  are  soluble  in  alcohol, 
glacial  acetic  acid,  and  chloroform,  but  insoluble 
in  benzene.  Their  specific  gravity  is  above  10.  The 
alkali  salts  are  soluble  in  water;  those  of  the 
alkaline-earths  and  heavy  metals  are  insoluble. 
Their  iodine  value  is  approximately  20.  They  are 
probably  formed  by  combination  of  two  molecules  of 
a  high-boiling  petroleum  hydrocarbon.  On  heating 
they  are  converted  into  anhydrides;  at  higher  tem- 
peratures neutral,  unsaponifiable  asphalts  are  pro- 
duced. Humic  acid  is  the  corresponding  link 
between  coal  and  vegetation.  Its  constitution  is 
doubtful,  although  it  certainly  contains  a  furfural) 
group.  It  may  be  regarded  as  a  polymerised  or 
condensation  form  of  mucin.  The  processes  by 
which  petroleum  and  cellulose  are  respectively  con- 
verted into  asphalt  and  coal  are  analogous. 

— W.  J.  w. 

Coke;  Principal  innovations  in  the  recovery  of  by- 
products   in    the    manufacture    of   metallurgical 

C.  Berthelot.    Bull.  Soc.  Ind.  Nord,  1919, 

46,  87—192. 

The  author  reviews  the  various  systems  of  by- 
product recovery,  and  indicates  those  which  seem 
to  him  to  be  the  most  practicable  and  the  various 
modifications  which  he  has  introduced.  Descrip- 
tions are  given  of  hot  condensation  systems 
(Solvay,  Bamag,  Carves,  and  Otto),  cold  systems 
(Klonne,  St.-Claire  Deville),  condensation  in  hori- 
zontal tubes,  and  condensation  in  cylindrical  con- 
densers. Of  all  these  systems,  that  of  St.-Claire 
Deville  alone  satisfies  the  conditions  necessary  to 
obtain  a  suitable  absorption  of  the  naphthalene 
and  ammonium  salts,  whilst  giving  the  best  possible 
yield  of  ammonia  and  benzol,  because  the  gas  and 
the  condensation  products  are  cooled  simultane- 
ously. In  hot  condensation  systems  the  gas  is  not 
completely  stripped  of  naphthalene,  and  3—5%  of 
ammonium  salts  is  lost  in  the  tar,  from  which  it  is 
difficult  to  recover  them.  The  tar  is  washed  with 
water  in  a  column ;  if  this  is  not  done  the  ammo- 
nium chloride,  which  constitutes  60 — 80%  of  the 
salts,  dissociates,  and  the  hjdrochloric  acid  thus 
produced  corrodes  the  tar  distilling  plant.  Xylene, 
cumene,  and  phenol  are  lost  in  the  liquors,  which 
condense  when  the  gas  cools  after  its  passage 
through  the  saturator.  The  author  compares  the 
value  of  turbo-;  Roots,  and  Beale  exhausters,  stat- 
ing that  turbo-exhausters  are  only  useful  for  puri- 
fied gas,  whilst  Roots  exhausters  are  easily  worn 
out  by  the  impurities  in  the  gas.  Beale  exhausters 
are  recommended  as  being  very  robust,  and  capable 
of  being  employed  for  even  150  cm.  of  water  pres- 
sure. Two  regulators  are  recommended  for  con- 
trolling the  suction  of  the  gas,  viz.,  that  made  by 
the  Compagnie  pour  la  Fabrication  des  Compteurs 
et  Materiel  d'Usines  a  Gaz,  and  the  Kress  regu- 
lator. In  the  recovery  of  benzol  the  Zschokke  sys- 
tem   is   largely    used    in    France,    but   the    author 


prefers  splash  washers,  which  give  a  yield  of  75% 
(compared  with  70%  with  the  Zschokke  system/. 
In  the  recovery  of  ammonia  the  losses  in  the  plant 
per  metric  ton  are  given  as: — In  evaporation, 
40  grms. ;  in  washing,  9  grms. ;  in  distillation, 
12  grms. — total,  61  grms.,  equivalent  to  240  grms. 
of  ammonium  sulphate.  In  the  manufacture  of 
the  sulphate  a  special  comparison  of  the  Feld  and 
Burkheiser  processes  is  made  as  regards  the  simul- 
taneous recovery  of  ammonia  and  sulphur,  and  an 
examination  of  the  possibility  of  transforming 
cyanogen  into  ammonia  by  oxidation.  The 
Feld  system  consumes  less  water  but  has  the 
higher  steam  consumption.  The  recovery  of  fixed 
ammonium  salts  is  complete  in  the  Burkheiser 
system,  but  loss  occurs  in  the  Feld  system.  It  is 
difficult  to  obtain  a  pure  sulphate  in  either  plant, 
and  the  cost  of  installation  does  not  compare 
favourably  with  the  older  systems.  Attention  is 
drawn  to  results  obtained  at  the  experimental  plant 
of  the  Association  of  German  Gas  Manufacturers  at 
Karlsruhe.  Five  German  coals  were  tested,  and 
the  mean  result  showed  that  8'02%  of  the  ammonia 
was  lost  in  the  tar.  To  remedy  this  a  process  has 
been  devised  (see  Fr.  Pat.  439,509;  this  J.,  1912, 
711)  according  to  which  the  ammonium  chloride  is 
condensed  in  solid  form  before  the  gas  is  scrubbed. 
A  comparison  of  the  German  and  French  (Mallet) 
systems  for  the  recovery  of  benzol  from  the  wash 
oils  shows  that  the  French  system  is  more  economi- 
cal than  the  German  one  in  the  ratio  of  l'O  to  1'2  in 
heat  expended. — A.   G. 

[Gas"]    retort    linings.      P.    M.    Grempe.      J.    Gas- 
beleucht.,  1919,  62,  734—735. 

Methods  of  lining  gas  retorts  etc.  with  a  coating 
of  carborundum  are  described.  Carborundum 
powder  is  used,  and  is  made  into  a  paste  with  water- 
glass  or  fireclay  and  water.  The  proportions  used 
are  75  parts  of  carborundum  and  25  parts  of  water- 
glass  or  85  parts  of  carborundum  and  15  parts  of 
clay  by  weight.  The  whole  must  be  well  mixed  and 
kept  agitated  during  application.  A  deposit  of 
£  mm.  thickness  is  sufficient  for  most  purposes, 
corresponding  to  about  1200  grms.  of  carborundum 
per  sq.  m.  of  surface.  The  deposit  is  allowed  to 
stand  for  24  hours  and  then  slowly  heated.  These 
carborundum  linings  have  worked  successfully  in 
many  types  of  retorts  and  furnaces  with  coal,  coke, 
or  gas  firing.  The  mixture  may  also  be  used  for 
repairing  flaws  in  the  retorts. — W.  P. 

Lignite;   Carbonisation  of  .     R.   Geipert.     J. 

Gasbeleucht.,  1919,  62,  742—744. 

A  description  is  given  of  the  carbonisation  of 
lignite  at  the  Mariendorf  gasworks.  The  lignite 
was  delivered  in  the  form  of  rough  lignite,  small 
lignite,  and  briquettes,  the  respective  calorific 
values  being  2700  cals.,  3500  cals.,  and  4900  cals. 
A  large  reduction  in  volume  was  observed  on  car- 
bonisation, the  height  of  coke  in  a  fully  charged 
vertical  retort  5  m.  high  falling  to  305  cm.  in  the 
case  of  the  small  lignite,  and  to  290  cm.  with  the 
briquettes.  The  resulting  coke  was  very  fine.  In 
the  former  case  the  coke  burnt  rapidly  on  being 
discharged  from  the  retort.  Somewhat  better  cokes 
were  obtained  by  carbonising  mixtures  of  the  bri- 
quettes with  pit  coal.  A  comparison  of  the  yields 
and  costs  of  the  carbonisation  of  pit  coal  and  lignite 
shows  the  latter  to  be  uneconomical. — W.  P. 

"Water-gas  production  in  horizontal  retorts  and  its 
economy.  E.  Goffin.  J.  Gasbeleucht.,  1919,  62, 
729—731.  (See  this  J.,  1919,  523  a.) 
Further  particulars  are  given  of  the  steaming  of 
horizontal  gas  retorts  at  the  Heddernheim  gas- 
works, and  the  advantages  of  this  system  over  that 
of  the  separate  production  of  water-gas  are  dis- 
cussed. The  coke  used  for  the  production  of 
100  cub.  m.  of  water-gas  was  54"06  kilos.    A  greater 
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«..i.  i    supply  vu  required   in   1 1 1« •  coolers  to  cool 

ixed   ni  on   account   of   the   undecompoaed 

.in  n  < i  over,     [he  heal  unite  supplied  in  the 

■  in  8  letting  in   1   hour  was  2,403,900  i  .ils. 

»  uh  steaming  and  2,84  1,600  cala,  without  Bteaming. 

The  pecensitj  u>r  clearing  the  anr-nnnion  pipe,  una 

ceivers   and   retorts   ra   lessened, 

a  if  t  the  life  >>t  the  retorts  thereby  improved.    The 

ni  production  are  also  examined.     W.  I*. 

Wiiter-i/as  sampling  device.     If.  A.  Carter.    Amer. 
'.,  1920,  149,  196—  l»r. 

Tin:  apparatus  described  is  designed  to  determine 

itioallj   the  quantity   ol   gas  made  during  s 

run.  and  to  collect  a  representative  sample  of  the 

Riis,  not  at  u  iiiiiiorin  rate,  luit  at  a  rate  dependent 
span  the  rate  ni  production.  A  purified  stream  of 
^in  is  passed  at  »  uniform  pressure  through  an 
adjustable  orifice,  the  opening  of  which  is  controlled 
l-v  s  diaphragm  which,  in  its  turn,  is  actunted  by 
lire  across  a  iixed  resistance.  This 
resistance  is  the  wash-box,  and  tho  drop  in  pres- 
sure across  it  is  proportional  to  the  rate  of  flow  or 
production  of  the  gas.  Tho  sampling  device  con- 
&ts  primarily  of  B  pro^uro-rcgulating  governor, 
a  differential  pressure  governor  (a  diaphragm 
directly  connected  to  an  adjustable  orifice),  a  con- 
3anaer,  a  purifier,  and  a  holder  to  collect  the 
sample.  The  holder  is  calibrated  to  show  the 
volume  of  gas  made.-  AY.   1'. 

Propagation  of in  mixtures  of  methane 

and  air.     Part  I.     Horizontal  propagation,    W. 

M    -.ni  and  R.  V.  Wheeler.     Chem.  Soc.  Trans., 

1920,  117,  36—47. 
1  nisi  iiii'iins'  is  given  of  the  phases,  other  than 
the  uniform  movement,  during  the  horizontal  pro- 
pagation of  flame  in  mixtures  of  methane  and  air. 
Tho  duration  of  the  uniform  movement  of  Same, 
set  up  initially  when  a  mixture  is  ignited  at  the 
open  end  of  a  horizontal  glass  tube  closed  at  the 
other,  is  controlled  by  the  factors  which  influence 
ahlishimnt  of  resonance  in  the  column  of 
n  the  tube:  speed  of  flame,  and  length,  dia- 
sjator,  and  uniformity  of  bore  of  the  tube.  With 
mixtures  containing  between  10  and  10'5%  of 
methane,  and  with  a  brass  tube  240  cm.  long  and 
5  cm.  in  diameter,  the  speed  of  flame  during  the 
uniform  movement  was  90  cm.  per  second  over  a 
rBstanoe  of  80  cm.  Faint  undulations  in  the  ilame 
front  appeared  after  the  llame  had  travelled  32  cm., 
hut  these  did  not  affect  the  mean  speed  of  the  flame, 
plitude  of  tho  vibrations  increased  gradually 
at  fir-t  and  then  more  rapidly,  the  mean  speed  of 
the  (lame  falling  to  64  cm.  per  second.  Eventually 
ribratory  movement,"  which  owes  its  origin 
loan  undulation  ol  abnormal  amplitude,  was  estab- 
lished. During  the  forward  motion  of  the  flame 
hiring  the  vibratory  movement  a  speed  of  2430  cm. 
was  attained,  hut  the  maximum  mean  speed 
■i  flame  over  the  section  of  the  tube  photographed 
per  sec.  When  ignition  takes  place  at 
ihe  clo-cd  end  of  a  horizontal  tube,  open  at  the 
•tlier .  no  uniform  movement  takes  place,  but  the 
;  the  flame  increases  rapidly  as  it  travels 
towards  the  open  end.  The  speed  of  flamo  in  some 
>f  the  mixtures  reached  29  in.  per  sec.  over  the 
■at  half  metro  of  the  tube.  In  longer  and  wider 
tubes  tho  llame  was  extinguished  during  violent 
ribratioiu  after  the  ilame  had  travelled  10  m.  The 
extinction  was  caused  by  the  contraction  of  the 
;a»es  behind  tho  flume  dragging  the  flamo  back 
ind  mixing  unhiirnt  gas  with  the  products  of  com- 
bustion. With  the  tube  opened  at  both  ends  no 
•  uch  extinction  was  noted,  the  flame  accelerating 
n  9pecd  us  it  passed  along  tho  tube.  This  is  the 
ondition  which  would  lead  to  the  most  disastrous 
■esult-i  in  industry,  for.  although  the  initial  speed 
if  the  flame  is  not  then  so  great  as  when  ignition 
sataclo-i!  end,  continued  propagation  is  assured, 


and  there  ma-,  be  developed  momentarily  during 
the   vibratory   movement  velocities  and    | 

a.s  great  as   tiny    produced    throughout   the  life  of  a 

ilame  started  at  a  closed  end      \\ .  1>. 

Flame;   Propagation   of  in  complex  gaseous 

mixtures.  Pari  IV.  The  uniform  movement  of 
flame  in  mixture*  of  methane,  oxygen,  and  nitro- 
gen. "  Maxwvum-ipeed  mixtures"  of  methane 
chic/  hydrogen  m  «»■.  w.  Fuynian.  thorn.  Soc. 
Trun>.,  1920,  117,  is  68.  (See  also  this  J.,  1920 
!H  a,  96a). 

The  mixture  ol  hydrogen  and  air  for  complete  com- 
bustion, that  is,  the  mixture  having  the  greatest 
heat  of  combustion,  contains  39*6%  ot  hydrogen,  but 

the  mixture  in  which  the  speed  of  the  uniform  move- 

nt   of    flame   is  the  greatest   contains   88%.     A 

similar  "  displacement"  of  the  maximum-speed 
mixtures  is  observed  with  all  inflammable  gases 
when  mixed  with  air,  including  gases,  Btich  as 
carbon  monoxide,  the  thermal  conductivities  of 
which  are  less  than  that  of  air.  The  speed  of  pro- 
pagation of  flame  during  the  uniform  movement 
depends  mainly  upon  the  rate  of  conduction  of 
heat  from  layer  to  layer  of  tho  mixture,  which  in 
turn  varies  according  to  the  difference  in  tempera- 
ture of  the  burning  and  the  unburnt  gases  and  to 
their  thermal  conductivities,  and  upon  the  rate  of 
reaction  between  tho  combining  gases,  which  for  a 
given  combustible  gas  will  vary  with  tho  composi- 
tion of  the  mixtures,  according  to  the  usual  laws 
of  mass  action  and  with  the  temperature  of  tho 
reaction.  The  rate  of  reaction  appears  to  be  the 
determining  factor  in  the  position  of  the  maximum- 
speed  mixture,  the  displacement  being  shown  to  be 
due  to  the  influence  of  mass  action  upon  tho  rate. 
this  not  having  its  maximum  effect  in  the  mix- 
ture with  the  greatest  calorific  value.  Tho  dis- 
placement is  in  tho  opposite  direction,  that  is, 
with  excess  oxygen,  when  oxygen  burns  in  an 
"  atmosphere  "  or  constant  composition  mixture  of 
nitrogen  with  a  combustible  gas.  Further,  the 
maximum-speed  is  that  of  the  mixture  containing 
tho  gases  in  combining  proportions  when  hydrogen 
or  methane  burns  in  pure  oxygen,  since  in  this 
mixture  both  the  effect  of  temperature  and  of  mass 
action  have  their  greatest  value.  The  speed  of  the 
uniform  movement  of  flame  has  been  determined  in 
mixtures  of  methane  with  a  number  of  different 
atmospheres  of  nitrogen  and  oxygen  containing 
more  oxygen  than  air  and  with  pure  oxygen.  The 
maximum  speeds  of  the  uniform  movement  of  flam.. 
wore  55  m.  per  sec.  for  the  mixture  CH,  +  20,  and 
66  m.  per  sec.  for  the  mixture  2H,  +  02.  The  uni- 
form movement  gives  place  to  the  detonation-wave 
after  quite  a  short  distance  of  travel  of  the  flamo 
in  the  fastest  mixtures,  but  with  the  detonation- 
wave  the  maximum-speeds  are  obtained  with  mix- 
tures containing  excess  of  methane  or  hvdrogen. 

— WT.  V. 

Oil  shales;  Retort  plant  for  the  distillation  of . 

L.   Simpson.      Chem.    and    Met.   Eng.,   1920,   22, 

71—72.  (See  this  J.,  1920,  147  a.) 
Certain  qualities  of  shale  yield  by-products,  the 
recovery  of  which  from  the  spent  shalo  is  profitable, 
varying  either  according  to  their  quantity  or  local 
conditions,  even  after  the  maximum  oil  yield  has 
been  secured.  The  temperature  distribution  does 
not  render  the  Scotch  dual  retort  satisfactory  in 
this  respect.  It  is  suggested  that  shalo  should  be 
distilled  in  a  "  single  "  retort  giving  a  satisfactory 
yield  of  oil,  and  that  the  spent  material  should  then 
be  boa  tod  directly  in  a  horizontal  rotary  kiln. 
The  fixed  carbon  in  certain  shales  is  sufficient  to 
produce,  on  combustion,  the  lower  limit  of  tem- 
perature (1150°  C.)  required  for  the  maximum 
recovery  of  ammonia.  Fine  grinding  of  the  spent 
shale  wrou!d  assist  in  the  production  of  ammonia, 
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and  the  recovery  of  potash  becomes  feasible  if  the 
final  temperature  in  the  kiln  is  increased. — C.  A.  K. 

Asphaltic    base    acid   sludge    obtained    in,   refining 

petroleum  and  shale  oils;  Utilisation  of .    C. 

Baskerville.      J.     Ind.     Eng.     Chem.,    1920,     12, 
30—31. 

The  "  acid  sludge,"  obtained  in  refining  petroleum 
and  shale  oils  with  sulphuric  acid,  is  usually  heated, 
by  means  of  live  steam,  with  strong  sulphuric  acid 
to  separate  oil  capable  of  being  refined  and  to 
carbonise  the  rest  of  the  material.  The  mass,  which 
after  washing  still  contains  3 — 15%  of  free  sulphuric 
acid,  is  then  burned  with  coal.  If  the  treatment 
with  sulphuric  acid  is  stopped  prior  to  the  carbon- 
isation of  the  asphaltic  material,  the  mass  separates 
into  three  layers,  viz.,  oil,  asphaltic  sludge,  and 
excess  of  sulphuric  acid.  The  sludge,  containing 
15 — 25%  sulphuric  acid,  is  washed  once  with  five 
times  its  quantity  of  water,  treated  with  a  slight 
excess  of  freshly  slaked  lime,  and  kneaded  in  a 
mill.  If  sufficient  heat  has  not  been  generated  to 
render  the  mass  fluid  the  mixture  is  heated  to  about 
220°  C.  and  then  run  into  suitable  containers. 
Finely  divided  limestone  may  be  substituted  for  the 
lime.  The  asphaltic  material  is  incorporated  with 
10 — 40%  of  calcium  sulphate.  It  adheres  well  to 
masonry,  wood,  metal,  etc.,  forming  a  waterproof 
coating,  and  can  be  mixed  with  rosin  etc.  If  de- 
sired, the  asphaltic  substances  may  be  extracted  by 
the  usual  solvents.- — C.  A.  M. 

Coal  pyrites.     Yancey.     See  VII. 

Gas  producers.    Atkinson.     See  VIII. 
Patents. 

Powdered  fuel;  Combustion  of  .  J.  S.  Atkin- 
son, and  The  Powdered  Fuel  Plant  Co.,  Ltd., 
London.  Eng.  Pat.  137,450,  17.4.19.  (Appl. 
9893/19.) 

The  powdered  fuel  is  fed  into  the  combustion 
chamber  in  intimate  mixture  with  air  by  means  of 
a  fan,  the  admission  of  air  being  governed  by  suit- 
able means,  such  as  a  hit-and-miss  device,  in  accord- 
ance with  the  load  on  the  plant  and  the  amount  of 
fuel  being  supplied.  A  secondary  supply  of  air 
direct  to  the  combustion  chamber  may  also  be  used 
and  governed  in  the  same  manner. — W.  P. 

Inert   gases;   Apparatus  for  preparation   of  . 

E.  E.  Molas,  Paris.    U.S.  Pat.  1,327,769,  13.1.20. 

Appl.,  2.7.18. 
The  burnt  gases  from  an  internal  combustion 
engine  are  withdrawn  through  a  pipe  with  an 
adjustable  intake  valve.  A  check  valve  in  the  same 
pipe  is  actuated  by  the  force  of  the  explosion.  The 
6torage  tank  contains  a  liquid  having  a  basic 
character. — W.  P. 

Petroleum  and  other  hydrocarbons;  Fractional  dis- 
tillation of  crude  .     A.  F.  G.  C.  P.  J.  von 

Groeling,  Assignor  to  Atlas  Process  Co.,  Inc., 
New  York.  U.S.  Pat.  1,327,184,  6.1.20.  Appl., 
22.4.16. 
Each  of  a  number  of  stills  is  provided  with  a 
separate  condenser  and  receiver,  and  each  receiver 
is  attached  to  an  apparatus  for  creating  a  high 
vacuum,  which  is  automatically  maintained  at  a 
constant  degree,  in  the  stills,  condensers,  and  re- 
ceivers. The  means  for  heating  the  stills  can  be 
controlled  so  as  to  vary  the  temperature  of  distilla- 
tion in  the  different  stills. — L.  A.  C. 

Evaporator     [for     distilling     mineral     oils'].       W. 
Meischke-Smith,    San   Francisco,   Cal.,    Assignor 
to  Shell  Co.  of  California.     U.S.  Pat.  1,327,247, 
6.1.20.     Appl.,  26.3.18. 
Oil  is  delivered  as  a  thin  film  on  to  the  inner  sur- 
face of  the  side  walls  of  a  still,  shaped  in  the  form 


of  an  inverted  frustum  of  a  cone,  by  means  of  a 
conduit  enclosing  the  upper  edge  of  the  side  walls 
and  having  an  open  circular  slit  on  the  inside  of 
the  wall.  Means  are  provided  for  supplying  oil  to 
the  conduit,  for  removing  vapour  from  the  still, 
and  for  drawing  off  residual  oil  from  the  bottom  of 
the  still. — L.  A.  C. 

Liquids,  fluids,  and  oils;  Process  for  the  conversion 

of  ■ [to  lower   boiling   oils].     J.   H.   Adams, 

Brooklvn,  N.Y.,  Assignor  to  The  Texas  Co., 
Houston,  Tex.  U.S.  Pat.  1,327,263,  6.1.20. 
Appl.,  30.3.11.  Renewed  11.4.19. 
Oils  to  be  converted  into  lower  boiling  products 
are  heated,  in  a  liquid  form,  in  a  chamber  to  a 
cracking  temperature,  and  the  vapour  pressure 
generated  in  the  chamber  is  maintained  on  the  oils. 
The  vapours  are  led  to  a  condenser  through  con- 
nections, all  of  which  are  in  open  communication 
to  ensure  a  uniform  pressure  from  the  chamber 
through  the  condenser.  The  lower  boiling  oils  are 
withdrawn  from  the  condenser. — L.  A.  C. 

Bituminous  matter;  Process  of  recovering from 

shale.  H.  D.  Ryan,  Boulder,  Colo.,  Assignor  to 
National  Oil  Machinery  Corporation,  New  York. 
U.S.  Pat.  1,327,572,  6.1.20.  Appl.,  28.3.18. 
Solids  (shale)  containing  bitumen  are  digested  with 
a  heavy  oil  at  a  temperature  high  enough  to  liquefy 
heavy  hydrocarbons  present  in  the  shale,  but  in- 
sufficiently high  to  distil  heavy  fractions  of  oil. 

— L.  A.  C. 

Jyubricating  oils;  Production  of  ■ — ■ —  from  asphaltic 

materials.     Deutsche  Erdol-Akt.-Ges.,  Berlin,  F. 

Seidenschnur,  Charlottenburg,  and  C.  Kottnitz, 

Berlin-Lichterfelde.     Ger.  Pat.  305,105,  4.3.16. 

AspnALTic   materials    are   distilled    with   steam    in 

rarefied  air  or  in  a  vacuum.    The  oils  thus  obtained 

are  highly  viscous  and,  after  treatment  with  steam 

to  remove  the  lighter  fractions,  have  a  high  Hash 

paint.     About  60%  of  high  quality  cylinder  oil  may 

be  produced.    The  residual  coke  is  free  from  oil  and 

very  little  gas  is  evolved  in  the  process. — W.  J.  W. 

Lubricating  oils;  Process  for  preparation  of  highly 

viscous   and   combustible    ■ from    bituminous 

materials,  especially  lignite  tar.    Deutsche  Erdbl- 
Akt.-Ges.,   Berlin,   F.   Seidenschnur,  Charlotten- 
burg, and  C.  Koettnitz,  Berlin-Lichterfelde.  Ger. 
Pat.  307,166,  7.11.16. 
Lignite  is  gasified  in  producers,  the  tar  recovered 
being   distilled    with   superheated   steam,    with  or 
without    vacuum    (see    preceding    abstract).      Tar 
obtained     from     lignite     briquettes     yielded     20% 
of  machine  oil  (viscosity  :  62  at  50°  C. ;  flash  point: 
188°   C.)i   and  10%    of   spindle-oil   (viscosity:    4  at 
20°  C.  ;  flash  point :   150°  C.) ;  the  yield  of  paraffin 
was  not  diminished. — W.  J.  W. 

Fire  grates  for  combustion  of  small  or  powdered 
fuel.  A.  E.  Davis,  Birmingham.  Eng.  Pat. 
137,375.     (Appls.  1040,  15.1,  and  1931,  27.1.19.) 

Gas  retorts;  Apparatus  for  maintaining  predeter- 
mined pressure  conditions  in .  A.  A.  Macin- 
tosh, St.  Kilda,  and  W.  H.  Hunt,  Melbourne, 
Victoria.  U.S.  Pat.  1,329,129,  27.1.20.  Appl., 
2.4.17. 

See  Eng.  Pat.  105,563  of  1917 ;  this  J .   1918,  292  a. 

Gas;  Manufacture  of  .     M.  C.  Whitaker  and 

\Y.  F.  Rittman,  New  York,  Assignors  to  Syn- 
thetic Hydro-Carbon  Co.,  Pittsburgh,  Pa.  U.S. 
Pat.  1,327,001,  6.1.20.    Appl.,  3.4.14. 

See  Eng.  Pat.  17,822  of  1915;  this  J.,  1917,  957  a. 

Gas-producer  for  propelling  vehicles.  D.  J.  Smith, 
London.  U.S.  Pat.  1,327,495,  6.1.20.  Appl., 
29.11.18. 

See  Eng.  Pat.  120,599  of  1917;  this  J.,  1919,  5  a. 
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r.      T.     B.     Wollaaton,     Manchester, 
i    S    Pat.  1,387,893,  LS.1.90.    A|.|.l,.  19  l  L8, 

Sis  U.8   Pat.  113,866  of  1!»17;  kbit  J.,  1918,  883  v. 
etrs.     Eng.  Pat.  137,168.    See  I. 
■nulsiuns.     VS.  Tat.  1,327,835.     8       l 
Ammonium  tulphate.    Qer.  Pat,  314,698.    Set  \  II. 
,le  solution*.    G«r.  Pat.  814,688.    See  \  1 1 

I  h'tist-jurnace    yases.     Eng.    Pat.    137,378. 

I 

i»e*.    Eng.  Pat.  136,!  92.    >  i   Will. 

Hb -DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 

tetrie  lamp;  A  new .    F.  Schroter.    Elektro- 

techn.  Zeits.,  1019,  186.  CShora.-Zeit.,  1919,  43, 
Sep.,  303. 

A  i  mu.k  oathode  and  smaller  anodo  are  arranged 
within  a  pear-shaped  globo  oontainlng  a  mixture 
of  neon  and  helium  at  a  pressure  of  8 — 10  mm.  A 
discharge  is  produced  between  the  electrodes  em- 
ploying 820  volts.  Where  alternating  current  is 
employed,  tlio  electrodes  are  of  the  same  size  and 
are  arrai  metrically.     Iron,  aluminium,  or 

tssium  can  In-  used  as  oathode.  Iron  possesses 
certain  advantages.  The  lamp  is  designed  for  an 
energy  consumption  of  from  1  to  5  watts  at  220 
volts.  The  intrinsic-  brilliance  of  the  lamp  is  about 
111  II  tndle  per  sq.  cm.    Its  life  is  determined 

by  the  sputtering  of  the  cathode.  A  number  of 
directions  in  which  the  lamp  mav  be  employed  is 
indicated. —J.  S.  O.   T. 

P  WKNT8. 

EeatimQ  of  vessels;  Process  for  indirect [using 

esters  of  phthalic  acid  as  heat-t  ransmittimi 
medium].  Akt.-Oes.  f.  Anilin  -  Fnbrikation, 
Berlin-Trcptow.     Qer.  Pat.  302,581,  11.3.17. 

RlOTUI  esters  of  phthalic  acid,  which  are  mobile 
liquid*  and  can  therefore  be  easily  poured,  may  be 
U9ed  as  a  heat-transmitting  medium.  They  are 
'ilo  and  non-inflammable,  with  a  high  boiling 
pon  290°C.)  and  a  flash-point  above  160°C. 

—W.J.  W. 

I  i-c-lamp .    W.  B.  Mott,  Lakewood, 

Ohio,  Assignor  to  National  Carbon  Co.,  Inc. 
UJB    Pal     1,326,605,30.12.19.    Appl.,  23.1.19. 

As  arc-lamp  electrode  contains  a  combination  of 
potassium  silicate  and  boric  oxide,  in  a  form  less 
nygros.  ..pi.    than  either  of  the  materials   alone. 

— B.  N. 

zAamps;    Diminution    in    the.    energy 

■diture     ;>»•/•     candle    power    of    .       U. 

Lumm.T,  Broslau.     Qer.  Pat.  303,262,  26.5.14. 
Iiik   carbons   arc    impregnated    with   suitable   sub- 
stai  i   as   nlkaline-earth   fluorides,    and   are 

;•!>>>. -d  to  afford  a  flaming  arc  which  is  operated 
intermittently.     Under  such  conditions  the  area  of 
•  itive  i  rai.'t   is  reduced  and  the  efficiency  of 
the  arc  is  increased. — J.  S.  G.  T. 

Direct    current    are*  I    of   .      O. 

lau,   <;.    B.   Mylo,  Charlottenburg. 
an  I     I!  ;  A.-G.,     Berlin.       Ger.     Pat. 

804  L5. 

of  arcs  are  struck  between  a  number  of 
••hvtrodes  of  like  polarity  surrounding  a  central 
electrode  of  opposite  polarity.  The  central 
electrode  -  constituted  of  a  number  of  parallel 
section  of  being  separately  adjusted.    The 


arrangement  permits  of  the  attainment  of  a  I 
temperature  than  usual.  An  enhanced  illuminat- 
ing eti.  rebj  obtained  from  vapours  intro- 
duced mi"  the  arcs.  It  is  also  possible  to 
the  negative  electrode  with  salts  which 
hitherto  oould  either  n.>t  he  employed  at  all  or  at 

most  only    m   very  .small  quantities.      J,  S.  •'.  T. 

I  m-p  having  more  than  one  ore.    (>.  Lummer, 

Breslau,  G.  B.  Mylo,  Charlottenburg,  ana 
Btttgerewerke  A.-(i..  Abt.  Plani&werke,  Berlin. 
i  lor.  Pat.  308,355,  19.3.16. 

Thk    inner    electrode   of    a    multiple    arc    (sc. 

Pat.  304,223  above)  is  .  imposed  of  sections  which 

may   lie    impregnated    with  different  salts.     h 

sections  may  be  in  intimate  contact  with  one  an- 
other or  may  be  separated  by  a  good  thermal  con- 
ductor.    For  example,  the  electrode  maj    b 

stitiited  of  a  solid   portion    together  with   a   second 
portion  perforated  by  channels  or  wicks,  t  liesc  being 
impregnated    with   salts,    which   are  entirely   B 
from  or  present  only  to  a  small  extent  in  the    olid 
portion    of    the    electrode.      The    two   halves    may    if 

desired  bo  provided  with  channels  having  similar  or 

different  characteristics.  The  device  enables  the 
temperature  of  the  negative  electrode  to  equal  that 
existing  in  the  positive  crater. — J.  S.  G.  T. 

Are  electrodes  for  the  production  of  short  wave- 
It  iuiIIi  radiation.  Siemens  - Schuckertwerke 
C.  m.  b.  II.,  Siemeiisstadt.  Ger.  Pat.  315,217, 
8.3.  H. 

CERTAIN  metals  or  compounds  thereof,  the  radia- 
tinns  of  which  show  maxima  corresponding  approxi- 
mately in  wave  length  with  the  minima  in  the 
radiation  of  the  iron  arc,  are  incorporated  along 
with  iron  or  compounds  thereof  in  the  electrodes 
with  a  view  to  enriching  the  spectrum  of  the  arc  in 
the  region  of  short  wave  lengths  included  between 
400,»ai  and  250,«/i.  Titaniferous  iron,  zinc,  and 
magnesium  or  their  compounds  may  be  used  either 
singly  or  in  conjunction  for  this  purpose.  Cryolite, 
zinc  borate,  and  potassium  magnesium  fluoride  may 
be  incorporated  along  with  titaniferous  iron.  The 
arc  is  struck  in  an  atmosphere  containing  very  little 
oxygen. — J.  S.  G.  T. 

Electrodes     for     high     vacuum     discharge-tubes. 

C.  H.  F.  Miiller,  Hamburg.     Ger.  Pat.  305,521, 

1.11.17. 
TnE  elect rocl.s   arc   composed   cither   wholly   or   in 
part  of  chemically  pure  iron,  more  particularly  of 
electrolytic  iron. — J.  S.  G.  T. 

llontgen-ray    lube.      Siemens    und    Halske    A.-G., 

Siemensstadt.  Ger.  Pat.  314,944,  6.1.18. 
Suitable  elements  or  their  oxides  are  superposed 
upon  the  anticathodc  in  a  number  of  thin 
layers  penetrable  by  the  electrons,  and  prefer- 
ably in  the  form  of  intersecting  lines  in  close  juxta- 
position forming  a  kind  of  grating.  Such  coatings 
serve  to  increase  the  hardness  of  the  X-rays.  As  an 
example,  a  platinum  anticathodc  may  be  coated 
with  one  or  more  of  the  elements,  polonium, 
thorium,  and  uranium. — J.  S.  G.  T. 


IIL-TAR  AND  TAR  PRODUCTS. 

('■•ol  tor;  Resinous  constituents  of .    J.  Mar- 

cusson.    Z.  angew.  Chem.,  l'.n:>.  :■-•. 
FiNKi.Y-row  DKiir.ii   coal  yielded   on  extraction   with 
pyridine    a   product   which    when    sulphonated 
Completely    insoluble    in    water,    whereas    tar    resins 

form  soluble  snlpho  acids.     Hence  these  resins  are 
not  present  as  such   in   the  original  coal.      Kxpcri- 
nts  indicated  that  they  are  produced  by  an  oxida- 
tion process.     The  three  tar  resins,  previously  de- 
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scribed  (this  J.,  1918,  403  a),  were  artifically  pre- 
pared by  blowing  air  into  coal  tar  oil  of  high  b.  pt. 
at  about  120°  C.  The  product,  when  treated  with 
acetone,  yielded  an  insoluble  deposit;  the  filtrate 
from  this  was  freed  from  solvent,  and  the  residue 
treated  with  glacial  acetic  acid,  leaving  a  black, 
pitch-like  mass  which,  when  digested  with  acetone, 
yielded  the  solid  resins.  These  resins  behaved  in 
the  same  way  as  those  separated  from  coal  tar. 
They  may  also  be  produced  by  heating  the  oil  for 
a  long  time  under  a  reflux  condenser.  The  thicken- 
ing of  tar  lubricating  oil  in  technical  operations 
depends  mainly  on  the  production  of  tar  resins. 
According  to  Ruszig  (this  J.,  1919,  217  a)  phenyl- 
xanthenes  are  constituents  of  tar  lubricating  oils, 
but  artificially-prepared  phenylxanthene  did  not 
yield  a  resin  when  blown  at  120°  C,  and  is  there- 
fore not  the  original  substance  from  which  the 
resins  are  derived.  It  is  more  probable  that  the 
resins  are  derived  from  unsaturated  hydrocarbons, 
and  their  formation  is  analogous  to  that  of  asphaltic 
substances  from  mineral  oils  of  high  b.  pt.  Their 
physical  and  chemical  characters  are  also  similar. 
The  tar  resins  appear  to  differ  essentially  from 
asphaltenes  only  in  aromatic  character,  and  may 
therefore  be  regarded  as  aromatic  asphalts. 

— C.  A.  M. 

Cresol 'cresylic  acid);  Purified .  H.C.Hamil- 
ton. J.  Ind.  Eng.  Chem.,  1920,  12,  50—52. 
Crude  cresol  is  dissolved  in  a  solution  of  sodium 
hydroxide  of  equivalent  alkalinity,  and  sufficient 
water  added  to  dilute  the  sodium  cresylate  to  about 
a  25%  solution.  The  liquid  is  then  boiled  or  sub- 
jected to  the  action  of  live  steam  until  all  the 
volatile  impurities  (pyridine  etc.)  have  been  re- 
moved, the  evaporated  water  being  replaced  in 
order  to  prevent  the  solution  becoming  so  concen- 
trated that  the  cresylate  is  decomposed  and  free 
cresol  volatilised.  After  cooling,  any  oil  upon  the 
surface  of  the  liquid  is  skimmed  off,  whilst  any 
naphthalene  remaining  unvolatilised  is  removed  by 
filtration  or  centrifuging.  Finally  the  cresylate  is 
decomposed  by  the  addition  of  an  amount  of  sul- 
phuric acid  equivalent  to  the  alkali  originally  used, 
and  the  separated  cresol  is  redistilled. — C.  A.  M. 

By-product  recovery  in  coke  manufacture.    Berthe- 

lot.     See  Ha. 

Patents. 
Oils;    Process    of    extracting    from    coal-tar. 

H.    H.    Comber   and   J.   W.   Stalker,   Winnipeg, 

Canada.      U.S.    Pat.    1,327,271,    6.1.20.      Appl., 

17.6.18. 
Coal-tar  is  agitated  in  the  cold  with  wood  alcohol ; 
the  upper  layer,  containing  the  oils  and  alcohol, 
is  drained  into  a  vessel  containing  water,  which 
dissolves  the  alcohol.  The  oils  are  then  drawn  off 
from  the  bottom  of  the  vessel. — L.  A.  C. 

Coal  tar  and  the  like;  Process  for  purification  of 

and  simultaneous  recovery  of  high-molecular 

resinous  bases.  E.  Wirth,  Wiesbaden.  Ger.  Pat. 
303,273,  24.2.15. 
Tar  obtained  by  dry  distillation  of  bituminous  sub- 
stances is  freed  from  phenols  by  treatment  with  an 
alkaline  solution  and  then  treated  with  dilute, 
followed  by  more  concentrated  mineral  acid.  As 
the  salts  of  the  resinous  bases  (constituents  of  the 
so-called  "acid  tar")  are  soluble  in  phenol,  its 
initial  removal  enables  the  resinous  bases  to  be  re- 
covered. The  tar  may  be  freed  from  its  more 
volatile  constituents  before  being  subjected  to  the 
treatment.— W.  J.  W. 

Tar  oils;  Process  for  purification  of  heavy and 

recovery  of  bases  of  high  boiling  point.  E.  Wirth, 
Wiesbaden.  Ger.  Pat.  304,306,  13.2.16.  Addition 
to  Ger.  Pat.  303,273. 

The   process   described   in   the   preceding   abstract 


may  be  applied  to  heavy  tar  oils  to  recover  the 
bases  from  them  by  treatment  of  the  acid  solution 
with  alkalis.  The  acid  concentration  is  kept  suffi- 
ciently low  to  prevent  separation  of  resinous  sub- 
stances. The  bases  are  obtained  in  the  form  of  a 
viscous  oil  distilling  mainly  between  320°  and  390° 
C.  The  mixture  contains  acridine  and  also  non- 
crystallisab'e  bases  of  the  f  Tmu'a  C2n  +  !  Hn  +  3X.  be- 
ginning with  C13H9N.  These  bases  may  be  utilised 
for  the  manufacture  of  dyes  and  pharmaceutical 
preparations. — W.  J.  W. 

Fractional  distillation  of  hydrocarbons.     U.S.  Pat. 
1,327,184.     See  Ha. 

Lubricating  oils.     Ger.  Pat.  307,166.     See  Ha. 

Phthalic  esters  as  heat-transmitting  medium.    Ger. 
Pat.  302,581.     See  IIb. 

IV.- COLOURING  MATTERS  AND  DYES. 

Diazotisation ;   The  factors  of  .     E.   Tassillv. 

Bull.  Soc.  Chim.,  1920,  27,  19—33. 

Using  the  spectrophotometries  method  previously 
described  (this  J.,  1914,  247),  the  authors  have 
studied  the  diazotisation  of  a  number  of  amines. 
The  reaction  is  shown  to  be  bimolecular  and,  in  the 
case  of  aniline,  its  velocity  is  not  modified  by 
doubling  the  acidity  of  the  solution.  The  diazo- 
tisation of  sulphanilic  acid  is  much  more  rapid 
when  the  concentration  of  the  reacting  solutions  is 
increased,  and  it  is  favoured  by  an  excess  of 
sodium  nitrite.  The  stability  of  diazo  compounds 
with  respect  to  time  and  temperature  may  be 
studied  by  this  method. — W.  G. 

Mordant  dyestuf/s;  New  bases  for  the  preparation 

of .    H.  Bamberger.    Z.  angew.  Chem.,  1920, 

33,  8. 
The  chlorides  of  o-nitrophenol-p-sulphonic  acid,  6- 
nitro-o-cresol-p-sulphonic  acid,  and  6-nitrosalicyl- 
p-sulphonic  acid,  obtained  by  treatment  of  their 
potassium  salts  with  chlorosulphonic  acid,  react 
quantitatively  with  aromatic  amines,  diamines, 
aminocarboxylic  acids,  or  aminophenols,  and  with 
aminosulphonic  acids  or  aminophenolsulphonic 
acids  of  the  benzene  or  naphthalene  series.  By  re- 
ducing the  resulting  sulphamino-compounds  with 
sodium  sulphide,  valuable  bases  are  produced  for 
mono-  and  dis-azo  mordant  dyestuffs,  which  give 
colours  ranging  from  yellow  to  bluish-violet. — J.  K. 

Patents. 

Coal-tar  dyes;  Production  of .     E.  D.  Kendall, 

Elizabeth,  N.J.,  Assignor  to  Haggin  Estate, 
Inc.  U.S.  Pat.  1,326,665,  30.12.19.  Appl.,  5.4.18. 
Dyes  are  produced  from  nitrobenzene  or  its  homo- 
logues  by  electrolysis  of  a  mixture  of  one  or  more 
nitro-compounds,  acetone,  water,  and  sulphuric 
acid. — L.  L.  L. 

Dyestuffs  and  process  of    making    same.        A.    S. 

Wheeler,  Chapel  Hill,  N.C.    U.S.  Pat.  1,327,260, 

6.1.20.     Appl.,  9.12.18. 
A  soltjtion  of    a    hydroxynaphthoquinone    having 
less  than  three  hydroxyl  groups  is  treated  with  a 
halogen  in  excess;  the  halogenated  product  is  then 
separated  and  converted  into  a  salt. — L.  A.  C. 

Azo  dyes  and  process  of  making  same.  R.  Taggesell, 
Buffalo,  N.Y.,  Assignor  to  National  Aniline  and 
Chemical    Co.,    Inc.,    New    York.      U.S.    Pat. 
1,327,688,  13.1.20.    Appl.,  6.9.19. 
One    mol.    of    tetrazotised    m-toluylenediaminesri- 
phonic  acid  (CHJ:NH2:NH2:S03H  =  l:2:6:4)  is  com- 
bined with  1  mol.  of  a  m-toiuylenediaminesulphonic 
acid,    and   the   product   is   then   combined    with   a 
suitable  unsulphonated  compound. — L.  A.  C. 

Bye.    U.S.  Pat.  1,326,367.     See  VI. 
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V.-FIBRES;  TEXTILES;  CELLULOSE; 
PAPEfi. 

treating  (teouring)  wool  and  (i  ctilet  with  vola- 
tile solvents,  II.  Hey.  J.  Boo.  Dyers  and  Ool., 
1990,  36.  11—16.    (See  aba  tins  J.,  1919,   U 

I'm:  anther  deeoribea  the  degreaaing  of  wool  by  sol- 
renta,  giving  a  list  of  solvent!  and  the  properties 
of  apaa  ui  them.    With  "  burry  "  greasy  wool,  car-  ] 
boniaing  in  the  grease  is  rec nended,  the  greaso 

arnng  the  wool.  The  warm  material  from  the 
drying  oven,  after  carbonising,  is  degreased  by  sol- 
renta  and  then  the  burrs  are  crushed  and  shaken 
out.  The  acid  i-  then  removed  by  washing  with 
water,  followed  by  soda,  and  s  final  washing  with 

■  waves  the  wool  in  good  condition  for  the  fur- 
ther operations.  The  consumption  of  acid  is  greater 
than  by  the  ordinary  method  of  carbonising  after 
scouring,    but   is   compensated    for   by    the   better 

.its  obtained.    Owing  to  the  absence  of  previous 

nlk:ili    t  roil  tine  lit,    the    wool    is    finished    in    n    better 

condition  than  by  the  ordinary  method.    Sterilising 

WOd.      Very   dilute   hydrochloric   or   .sulphuric   acid 

solutions  are  capable  of  rendering  anthrax  Bpores 

sterile,  especially  at  high  tenipcrat ure.  It  is  pro- 
posed to  sleep  the  raw  greasy  wool  in  a  dilute  acid 
hath,  to  which  1%  of  formaldehyde  is  added;  after 

thorough  impregnation  with  the  liquid  the  wool  is 

drained,  centrifuired .  and  dried  at  a  high  tempera- 
ture to  sterilise.     I..  L.  L. 

/Uder  wood;  Chemical  coin  posit  ion  of .    C.  G. 

Bchwalbe  and  E.  Becker.  Z.  angew.  Chem.,  1!>2(). 
33,  14—16. 

\  ii!  i  mi.hi  discussion  of  the  results  of  analyses  of 
samples  from  fees  of  various  ages.  With  increase 
in  age.  the  proportions  of  lignin  and  of  pentosan- 
free  cellulose  increase,  whilst  that  of  acetic  acid 
obtainable  by  hydrolysis  diminishes.  Contrary  to 
the  view  of  Pringsheim  and  Magnus  (this  J.,  1919, 
711k).  therefore,  there  is  no  relation  between  the 
proportions  of  lignin  and  acetic  acid.  The  heart- 
wood  contains  more  lignin,  but  less  cellulose  than 
the  sap  wood. — J.  K. 

Patents. 

ll'.(o/-jrourini/  liquors;  Process  foi  1 1  eating .  G. 

Kolsky,  New  York,  Assignor  to  The  Diamond 
Match  Co.,  Chicago,  III.  U.S.  Pat.  1,325,873, 
93.19.19.    Appl.,  24.12.15. 

The  grease  contained  in  the  scouring  liquors  is 
coagulated  by  means  of  a  soluble  derivative  of  sul- 
phurous acid,  the  sulphur  dioxide  of  which  is  in 
unstable  combination,  so  that  on  heating  with 
water  the  compound  is  decomposed  into  materials 
which  will  readily  separate  from  the  liquor,  and 
may  be  again  used  for  the  regeneration  of  the  sul- 
phurous acid  derivative.  The  coagulated  grease  is 
separated  and  refined. — L.  L.  L. 

Drying    and    carbonising     machine    [for    fibrous 
rials].       T.     Alison     and     W.     W.     Sibson, 

^nors  to  The  Philadelphia  Drying  Machinery 
Philadelphia,    Pa.       U.S.    Pat.    1,326,161, 
30.13.19.    Ai.pl..  19.2.19. 
A  in.'  iw.i  i  LB  casing  is  divided  by  horizontal  par- 
titions into  compartments  which  are  subjected  to 
different  rK-at  conditions  as  required,  and  each  com- 
partment is  provided  with  a  horizontal  endless  hand 
conveyor.     The  material  is  fed  on  to  the  uppermost 
conveyor    outside    the    casing,    and    after    passing 
through  the  compartment  is  transferred  to  the  con- 
I'vor  in  tho  next   compartment  by  means  outside 
i  "K,   the  ends  of   the   conveyors   being  ex- 
taide  the  casing  for  this  purpose. 

— W.  F.  F. 


Paper  or  cellulose  fabriot;  Proem  for  improving 

— .      Kxpor'ingciiieure    tin     Papier-    und    Zoll- 

offtechnik  Q.mTb  li  .  i;.  rlin-Wilmeradorf.    Oer. 
Pat.  303,801,  30.9.15. 

Tiik     fabric,     preferably     after     treatment     with     a 

swelling  agent,  such  as  caustic  soda,  ammoniaoal 

copper  solution,  lactic  acid,  etc.,  is  subjected  to 
lulling,  either  dry  or  damp,  in  order  to  compress 
it.  Albumin  may  be  used  both  as  >  iwelling  and 
s  finishing  agent,  added  either  after  tho  fulling  or 
after  the  drying;  it  is  preferable  to  add  to  it  small 

quantities  oi  acids  or  alkalis  to  increase  tho  swell- 
ing effect  and  the  ease  of  penetration  of  the 
albumin  into  the  fibre,  and  ol  a  hygroscopic  sub- 
stance to  reduce  the  hardness  of  the  fabric.  If  the 
fabric  is  to  be  exposed  to  wet  conditions  a  water- 
repellent  substance,  -ueh  as  wool-fat,  should  be 
added.     l>.  V".  8. 

[Heeds;]  Process  for  obtaining  technically  valuable 

products  [from ].      Vcrwert  ung  inland] 

Prndukte,  G.m.b.H.,  Charlottenburg.     Ger    Pat 
80  1,285,  21.12.16. 

Tiik  root  stem  of  the  plant  (Arundo  phragmites)  is 
i  parated  by  mechanical  means,  assisted,  for  in- 
stance, by  treatment  with  weak  caustic  soda  ■-olu- 
t ion  at  100°  C,  into  a  fibrous  part  suitable  for 
textile  purposes,  such  as  jute  or  paper-yarn  sub- 
stitute,  and  a  part  containing  starch  and  sugar 
suitable  for  production  of  alcohol  or  cattle  fodder 
by  fermentation  processes. — B.  V.  S. 

Rushes;  Preparation  of  valuable  fibres  from . 

Deutsche    Tvpha-Yerwcrtungsges.m.b.H..    Char- 
lottenburg.    Ger.  Pat.  308,564,  20.1.18. 

The  rushes  arc  crushed,  treated  with  weak  alkali, 
and  then  with  dilute  bisulphite  solution,  preferably 
at  boiling  temperature.  Long,  white,  pliant  fibres, 
suitable  for  spinning  and  of  considerable  strength 
are  obtained.— B.  V.  S. 

[Pea-pods,-]    Fibrous    material   [from  ].      B. 

Polder,  Frankcnthal.     Ger.  Pat.  307,626,  19.2.18. 

By  a  fermentation  process  or  by  treatment  with 
hot  water  or  steam  the  outer  layer  of  pea-pods  is 
dissolved  away,  leaving  the  inner  fibrous  layer  in 
a  form  suitable  for  spinning  etc.  Tho  solution  of 
the  outer  layer  contains  sugar  and  is  suitable  for 
use  in  the  preparation  of  marmalade  etc. — B.  V.  S. 

Typha  fibres;  Process  for  the  after   treatment  of 

separated  by  a  chemical  process.     Deutsche 

Tvpha-Yerwertungsges.m.b.H.,     Charlottenburg. 
Ger.  Pat.  308,563,  28.11.17. 

The  fibres  are  washed  and  then  boiled  with  sodium 
bisulphite  solution  either  in  open  vessels  or  in 
closed  vessels  under  pressure. — B.  V.  S. 

Textile   materials;  Process  for  waterproofing  and 

softening .     L.  Meyer,  Charlottenburg.   Ger. 

Pat.  314,968,  13.12.18. 
The  material  is  treated  first  with  a  solution  of  a 
metallic  salt,  then  dried  and  treated  with  an  alkali 
and  finally  with  soap  or  similar  substance.  For 
instance,  artificial  silk  may  be  treated  with  alu- 
minium formate,  dried  at  40° — 45°  C,  then  treated 
with  ammonia,  and  lastly  with  a  soap  solution  at 
about  50°  C— B.  V.  S. 

Waste  from,  paper  industries;  Process  for  rendering 

absorbent.     Reis   und    Co  ,    Friodrichsfeld. 

Ger.  Pat.  307,611,  20.2.18.    Addition  to  Ger.  Pat. 
803,302  (this  J.,  1920,  15  a). 

Aim  the  chemical  treatment  and  before  drying 
the  waste  is  left  for  a  long  time  exposed  to  the 
action  of  the  solution  of  the  residue  of  softening 
reagent   (alkali    etc.)    remaining    in    the   material. 
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This  gives  a  more  permanent  absorbent  quality  than 
if  the  softener  is  thoroughly  washed  out  before  dry- 
ing.—B.  V.  S. 

Fabric  for  aircraft  and  process  of  making  same. 
N.  A.  T.  N.  Feary,  Peterborough.  U.S.  Pat. 
1,327,707,  13.1.30.     Appl.,  21.4.19. 

See  Eng  Pat.  128,690  of  1918;  this  J.,  1919,  678  a. 

Paper;  Process  for  making  lines  and  water-marks 

on and  apparatus  therefor.     O.  Suursalmi, 

Assignor  to  Kangas  Pappersbruks  Aktiebolag, 
Jyvaskyla,  Finland.  U.S.  Pat.  1,329,100,  27.1.20. 
Appl.,  13.8.19. 

See  Eng.  Pat.  123,082  of  1919;  this  J.,  1919..  896a. 

Saccharification  of  wood  etc.  Ger.  Pats.  305,180, 
309,150,  and  310,149—50.    See  XVIII. 

Cellulose  products.    Ger.  Pat.  305,019.     .See  XXII. 


VI.- BLEACHING;  DYEING;   PRINTING; 
FINISHING. 

Ink  stains;  Rrnwrol  of  [from  fabrics'].     Ger- 

hardt.     Z.  angew.  Chem.,  1920,  33,  32. 

An  ink  stain  on  a  cotton  cloth  resisted  the  action 
of  oxalic  acid,  oxalic  acid  and  sodium  chloride,  and 
oxalic  acid  and  zinc  dust,  but  was  removed  com- 
pletely by  treatment  with  dilute  potassium  per- 
manganate solution  followed  by  sodium  thiosul- 
phate  and  citric  acid,  and  subsequent  washing  with 
water.— W.  P.  S. 

Patents. 

Silk;  Increasing  the  strength  and  elasticity  and 
preventing  or  decreasing  the  subsequent  weaken- 
ing of  fibres  of  loaded .     J.  Korselt,  Zittau. 

Saxony.  Eng.  Pat.  136,578,  24.8.17.  (Appl. 
12,188/17.)  Addition  to  101,684/16  (this  J., 
1918,  53  a). 

The  strength  and  elasticity  are  increased  or  the 
subsequent  weakening  of  loaded  silk  fibres  is  pre- 
vented or  decreased  by  treating  the  silk  with  ber- 
berine  or  with  alkaloid  derivatives  or  decomposition 
products  which  can  be  produced  synthetically,  such 
as  tropine,  or  methyl-phenmorpholine,  or  pimelie 
acid,  or  compounds  produced  by  the  fermentative 
or  chemical  decomposition  of  protein  or  nuclein, 
such  as  amino-acids  of  the  aliphatic  or  aromatic 
group ;  hydroxyamino  or  thioamino  acids ;  hetero- 
nuclear  compounds  of  the  iminazole,  pyrrole,  and 
indole  groups ;  polypeptides  and  peptones ;  proline, 
histidine,  tryptophane,  protamines,  histopeptone, 
etc.;  guanine,  cytisine,  thymine,  uracil,  guanylic 
acid,  inosinic  acid,  etc.  All  these  compounds  are 
oxidised  by  the  loading  material  or  by  the  oxygen 
of  the  air  more  readily  than  the  fibroin  of  the  "silk. 
These  compounds  modify  the  handle  of  the  silk  by 
rendering  it  softer  and  prevent  the  action  of  the 
loading  agents  on  the  fibre  as  well  as  preventing  or 
diminishing  rotting  with  age  resulting  from  the 
oxidation  of  the  fibroin.  After  treatment  with  these 
protective  agents  the  loaded  silk  showed  an  increase 
of  50 — 60%  in  strength  and  25 — 40%  in  elasticity. 

— L.  L.  L. 

Dyeing,  washing,  scouring,  sizing,  bleaching,  and 
mercerising   yarn   in   hank   form;   Machines  for 

.     J.  S.  and  S.  S.  Lord,  Manchester.     Eng. 

Pat.  136,666,  31.12.18.  (Appl.  21,864/18.)  Addi- 
tion to  121,075/18  (this  J.,  1919,  71  a). 

The  machine  described  in  the  chief  patent  is  modi- 
fied to  enable  it  to  be  used  for  dyeing  or  treating 
hanks  with  different  dyes  or  reagents.  Each  of  the 
rollers  is  provided  with  a  trough  which  when  the 
arm  carrying  the  respective  rollers  approaches  the 


vertical  position  is  automatically  charged  with  dye 
or  reagent,  and  after  the  hanks  are  treated  auto- 
matically emptied.  A  device  is  attached  to  the 
hank  rollers  for  feeding  or  stripping  the  machine, 
and  a  suitable  form  of  reversible  gear  is  provided. 

— L.  L.  L. 

[Indigo']  dyeing  machines.  F.  and  F.  Davis,  Hali- 
fax.  Eng.  Pat.  136,991,  14.5.19.   (Appl.  9108/19.) 

A  machine  for  the  dyeing  of  indigo  on  woollen  or 
worsted  piece  goods  comprises  a  vat  containing  an 
upper  and  lower  tier  of  rollers  submerged  in  the 
dye  liquor.  The  upper  tier  consists  of  rollers  of 
two  diameters,  the  larger  rollers  being  arranged 
alternately  to  two  or  more  of  the  other  rollers.  The 
larger  rollers  are  driven  by  means  of  chains  and 
chain  wheels,  and  resting  on  the  driven  rollers  are 
jockey  or  nip  rollers.  The  goods  are  taken  through 
the  liquor  under  a  uniform  tension,  causing  little 
or  no  disturbance  of  the  dye  bath;  consequently 
there  is  no  risk  of  curled  edges,  creases,  or  pre- 
mature oxidation  with  resulting  streaky  dveing. 

— L.  L.  L. 

Due  and  process  of  during.  J.  A.  Nieuwland, 
Notre  Dame,  Ind.  U.S.  Pat.  1,326,367,  30.12.19. 
Appl.,  3.12.17. 

The  dye-bath  is  prepared  by  the  action  of  a  mer- 
curic salt  upon  a  solution  of  p-phenylenediamine 
above  the  normal  temperature.  Fabrics  may  be 
dyed  by  subjecting  them  to  the  successive  action  of 
solutions  containing  respectively  a  mercuric  salt 
and  p-phenylenediamine. — L.  L.  L. 

Paper   yum    and    cloth;   Process   for  dyeing   ■ . 

Chem.   Fabr.   Coswig-Anhalt,   G.m.b.H.,  Coswig. 
Ger.  Pat.  315,311,  15.3.18. 

Oxidising  agents,  such  as  perborate,  percarbonate, 
etc.,  are  added  to  the  dye-bath.  Brighter  colours 
are  obtained  and  the  substance  is  softer  to  the 
touch,  is  more  easily  impregnated  by  waterproofing 
solutions  etc.,  and  is  stronger  than  when  dyed 
in  the  absence  of  the  oxidising  agent. — B.  V.  S. 

Printing  fabrics  or  the  like;  Machines  for .     A. 

Samuel,    Lvons,    France.       Eng.    Pat.    126,946, 
20.3.19.     (Appl.  6926/19.)     Int.  Conv.,  16.5.18. 

The  machine  comprises  two  carriages  arranged  to 
move  at  right  angles  to  each  other,  one  of  these 
carriages  being  displaceable  along  the  length  of 
the  printing  table  on  which  the  fabric  is  placed, 
whilst  the  other  carriage,  carrying  the  printing 
device,  is  displaceable  transversely  for  the  purpose 
of  printing  the  design  of  an  engraved  roller  across 
the  entire  width  of  the  fabric.  When  a  strip  has 
been  printed,  the  first  carriage  is  displaced  longi- 
tudinally for  a  distance  equal  to  the  width  of  the 
printed  strip  and  the  second  carriage,  brought  back 
to  the  rear,  prints  a  new  strip  fitting  adjacent  to 
and  in  exact  alinement  with  the  first.  The 
machine  is  fitted  with  a  device  for  turning  the 
printing  rollers  and  also  for  raising  these  rollers 
during  their  return  to  the  rear  in  order  to  avoid 
contact    with   the   fabric. — L.    L.    L. 

Colour  fastness  in  dyed  fabrics;  Apparatus  for 
testing  .  J.  W.  Driver  and  F.  W.  Sunder- 
land, Bradford.  Eng.  Pat.  136,971,  8.3.19. 
(Appl.  5788/19.) 

The  dyed  material  is  exposed  in  a  frame  to  the 
concentrated  beam  of  an  arc  lamp  from  which  the 
infra-red  or  heat  rays  have  been  substantially  re- 
moved by  a  light  filter.  The  arc  light  is  condensed 
by  a  plano-convex  lens  and  projected  on  to  a  double 
convex  lens,  the  frame  holding  the  sample  of  fabric 
to  be  tested  being  placed  slightly  beyond  the  focus 
of  the  last  lens.  If  necessary,  a  colour  screen  is 
interposed  to  act  as  a  filter  for  infra-red  or  heat 
rays. — L.  L.  L. 
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ising,  dyeing,  and  other  operation*;  Meant 
for   supporting   and   ttretehina    Kote   and    like 

knitted   fabrics  upon    wire  forms  during  . 

\.   K.   Hawley,  Hinckley,  P.   K.  Crosland,  ll..h- 
and   K.   (J.    Dixon,   Cheodra   Holme.     Eng. 
Pat.  187,886,  22.1.19. 

[Aniline]  Black;  Production  of upon  vegetable 

textile  fibres,  sUk  fibres,  or  mixtures  of  tht 

i        \.     l'ou  riuiuiN ,     Manchester.       U.S.     Pat. 

1,899,117,  97.1.90.     Appl.,  27.6.19. 

I]  ...  1918;  this  J.,  1919,  -160a. 
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VII.    ACIDS:  ALKALIS;  SALTS;   NON- 
METALLIC  ELEMENTS. 

'  'till  i>ijril,  •      ■  |  an   .      11.    P      Y:m- 

Chem.  and  Met.  Eng.,  1920,  22,  105— 109. 

A  ezoxoaii  m  survey  indicated  that  about  1,500,000 
short  ton-  of  pj  rites  i  ona  ntrates  could  be  recovered 
from  coal  mining  operations  in  the  Eastern  and 
Central  coalfields  of  the  United  States.  The  sul- 
phur content  of  about  120  collected  samples,  freed 
from  adherent  coal,  was  found  to  bo  in  most  cases 
sufficiently  high  for  economic  treatment  in  the 
manufacture  of  sulphuric  acid.  The  colour  of  tho 
specimen  was  no  index  of  tho  probable  purity,  as 
manj  of  the  samples  containing  more  than  15%  of 
sulphur  were  dirty  gray  and   non-crystalline,   while 

bright  brass-yellow  crystals  were  often  found  to  be 
low  iii  sulphur  value.  The  carbon  contained  in 
picked  or  washed  pyritic  material  is  not  injurious, 
OS  material  containing  up  to  10%  of  bituminous 
matter  has  been  used  for  making  sulphuric  acid 
without  trouble.  Pyrites  from  coal  contains  only 
\  •  i  y  small  quantities  of  arsenic  (0005 — 0'066  I 
and  phosphorus  (0'003 — 0'083%),  and  a  considerable 
proportion  of  the  burnt  cinder  could  be  used  for 
the  production  of  low-phosphorus  iron. — C.  A.  K. 

Sulphuric   add,    nitric   acid,    and    their    mixtures; 

tic  heat  of  .     P.   Pascal  and   Gamier. 

Bull  Soc.  Chim.,  1920,  27,  8—18. 
I  sim.  an  eleetrieal  method  of  heating,  the  authors 
ha\e  determined  the  specific  heat  of  sulphuric  acid 
at  concentrations  varying  from  10  to  100%  of  acid, 
of  nitric  acid  at  concentrations  varying  from  10  to 
98%,  of  mixtures  of  nitric  acid  and  sulphuric  acid, 
and  of  mixtures  of  nitric  acid,  sulphuric  acid,  and 
water  in  varying  proportions.  The  results  are  set 
OUt  ill  detail.  —  W.  (;. 

Ammonia;  Advantages  of  the  synthesis  of at 

high  pressures.     G.  Claude.    Comptes  rend., 
1990,  170,  174—177. 

SOTS  advantages  are  claimed  for  tho  use  of 
up  to  1000  atmos.  (see  this  J.,  1919,  885  a; 

81  a)  instead  of  200  atm.  as  in  the  German 
method,  in  the  synthesis  of  ammonia  on  an  indus- 
trial scale.  The  contact  chamber  can  be  very  materi- 
ally redu<-<-d  in  size  for  the  same  production,  and  it 
is  only  necessary  to  pass  the  reacting  gases  over  the 
catalyst  three  times  instead  of  the  considerable 
number  of  times  necessary  at  the  lower  pressure. 
Again,  at  the  higher  pressure  much  more  heat  is 
evolved  and  may  be  used  to  produce  power,  and 
auto-reaction  can  be  realised  in  much  less  ownber- 
I'paratus.  At  the  high  pressure  the  per- 
"i    ammonia  in   the   issuing  gases  may   be 

and  its  partial  pressure  Buch  that  simple 
cooling   with     water     is     sufficient    to    liquefy    the 

r  pro  portion  of  the  ammonia  as  it  issues  from 
the  reaction  chamber.  The  ammonia  in  this  form 
inn  be  readily  Liberated  as  gas  and  thus  easily  used 
iii  tin-  ammonia  soda  process.  Finally,  there  is 
very  little  loss  of  pressure  in  the  high-pressure  pro- 


compared  with  the  German  method,  as  it  is 

only  necessary  to  oirculate  the  gas  three  times  over 

the  catalyst  and  the  ammonia  can  easily  be  removed 
from  the  gs  im  the  reaction  chamber. 

W.  <;. 

i         nia;  Catalyst  for  the  oxidation  of .  G.  A. 

Perley.  Chem.  and  Met.  Eng.,  1920,  22,  125— 129. 

Tin-  divergence  in  the  type  of  platinum  catalyst 
employed  iii  differenl    installations  is  emphi 
Since  the  reaction  is  essentially  s  contact  process  a 
gauze  of  0'0025  in  diam.  wire  and  of  120     160 

logical   from   the   standpoint  of  economy    in 

platinum  than  the  gauze  of  larger  mesh  generally 
used,  a  three-layer  gauze  arrangement  of  mantle 
form  represents  the  maximum  upper  limit  for  the 

Si    inomical    use  of   platinum,   and    the   layers  should 

bo  separated  in  order  to  permit  the  much-diluted 
ammonia-air  mixture,  which  passes  the  first  layer, 
to  bo  heated  to  a  higher  temperature  than  tho 
original,  more  concentrated  ammonia  mixture      a 

Suitably  preheated  mixture  of  gases  is  important  if 
a  rapid  velocity  of  reaction  is  to  bo  attained.  It 
is  probable  that  nitric  oxide  (NO)  is  not  the  initial 
product  of  the  ammonia  oxidation  reaction.  The 
decomposition  reactions  are  dependent  on  the  gas 
velocity,  and   for  the  efficient  use  of  spaced  gauzes 

a  correct  adjustment  of  the  space-time-temperature 

factor  is  necessary. — C.  A.  K. 

Hydrogen;  Formation  of  free in  tlir  reversed 

urn  mania  tlmnc.  F.  C.  G.  Miiller.  Z.  an  •  -.-. 
Chem.,  1920,  33,  24. 
Tmk  author  finds  that  the  products  of  combustion 
of  ammonia  in  oxygen  contain  hydrogen  and  nitro- 
gen in  the  ratio  2:3  by  volume.  Since  the  result  is 
unaltered  by  cooling  the  flame  bv  cold  water 
(Raschig,  Z.  phys.  Chem.  Unterr.,  1918,  138),  it 
cannot  be  due  to  dissociation  of  ammonia.  On  the 
other  hand,  Raschig's  assumption  that  the  equation 
2XH,-:  0,  =  NiH,  +  2H,0  represents  the  first  stage 
of  the  reaction,  followed  by  instantaneous  dis- 
sociation of  NjHj  and  partial  combustion  of  the 
hydrogen,  does  not  account  for  the  constancy  of  tho 
proportion  of  hydrogen  produced. — .T.  K. 

Nitrogen  trioxide;  Existence  of in  the  qascoiis 

state  E.  Wourtzel.  Comptes  rend.,  1920,  170, 
109—111.  (See  also  this  J.,  1920,  154  A.) 
Measurements  of  the  contraction  occurring  when 
known  quantities  of  nitric  oxide  and  oxygen  aro 
mixed,  tho  nitric  oxide  being  in  excess,  indicate 
that,  under  a  total  pressure  of  about  0"25  atm.,  an 
almost  stoichiometric  mixture  of  nitric  oxide  and 
nitrogen  peroxide  contains  about  2*5  of  nitrogen 
trioxide. — W.  G. 

Nitric  oxide;   Velocity  of  oxidation   of  .       E. 

Wourtzel.  Comptes  rend.,  1920,  170,  229—231. 
The  oxidation  of  nitric  oxide  is  a  reaction  of  tho 
third  order  and  shows  no  noticeable  modification 
when  half  the  nitric  oxide  is  oxidised.  The  forma- 
tion of  nitrites  or  nitrosyl  sulphate,  observed  when 
the  gaseous  products  formed  at  the  commencement 

of  the  reaction  are  treated  with  alkali  or  sulphuric 
acid,  must  be  due  to  particular  conditions  of  absorp- 
tion and  not  of  oxidation.  Nitrogen  trioxide  is  an 
ultimate  product  of  the  action  and  not  an  inter- 
mediate produi  t.  The  velocity  of  the  oxidation 
diminishes  with  rise  in  temperature. — W.  G. 

Sodium   nitrite;   Be»er«iWe  oxidation  of  .     C. 

Matignon  and  E.  Monnet.     Comptes  rend.,  1920, 
170,  180—182. 

It  is  well  known  that  sodium  nitrate  is  decomposed 
by  bent,  giving  sodium  nitrite  and  oxygen,  it  is 
now  slioun  that  if  sodium  nitrite  is  heated  in 
oxygen  ot  a  pressure  of  175  atm.,  the  temperature 
being  gradually  raised  during  9  hours  from  395°  C. 
to    630      ('.    ii     is    almost    entirely    converted    into 
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sodium  nitrate.  The  heat  of  formation  of  the 
nitrate  is  given  by  2NaNO,sol  +  02  =  2NaN03sol  +  45 
cals.  The  reaction  is,  however,  too  slow  for  prac- 
tical application.  Calcium  nitrite  is  similarly  con- 
verted into  calcium  nitrate. — W.  G. 

Sodium    nitrite;    Some    properties    of    .     C.    ! 

Matignon  and  G.  Marchal.  Comptes  rend.,  1920, 
170,  232—233. 

Sodium  nitrite  has  m.  pt.,  2769°  C.  (corr.).  The 
following  heat  equations  have  been  found  for  it:  — 

NaN02sol  +  Aq  =  NaNO.diss-3-32  cal. 
2NaNO,diss+H„SOJdiss  = 

Na2SO„diss+2HN02diss+2x4-6  cal.    . 
HN02diss+NaOHdiss  =  NaNO,diss-rH„0+ll-lcal. 

Ngas+02gas+Na  sol  =  NaN03sol +88-52  cal. 
Aqueous  sodium  nitrite  is  not  oxidised  at  100°  C. 
by  prolonged  contact  with  oxygen  under  a  pressure 
of  50 — 55  atm.  even  in  the  presence  of  a  catalyst. 

— W.  G. 

Sulphates;    Volumetric   determination   of  by 

oxidation  of  benzidine  sulphate  with  potassium 
permanganate.  P.  L.  Hibbard.  Soil  Sci.,  1919, 
8,  61—65. 

A  modification  of  the  method  of  Raiziss  and  Dubin 
(J.  Biol.  Chem.,  1914,  18,  297).    The  solution  for  the 
precipitation  of  benzidine  sulphate  should  be  free   i 
from  iron,  heavy  metals,  nitrates,  phosphates,  and 
organic  matter,  and   should  onlv  contain  between 
0-5  and  t'O  mgrms.  of  SO,.     The  liquid  (10—25  c.c.) 
is  treated   with  one  drop  of  phenolphthalein   and 
then  with  dilute  sodium  hydroxide  till  just  alkaline. 
It  is  then  neutralised  with  2V/10  hydrochloric  acid 
and  O'l  c.c.  added  in  excess  for  each  5  c.c.  of  solu- 
tion.    Keeping  the  liquid  quite  cold,  5  c.c.  of  0"8%    j 
benzidine    hydrochloride    solution    is    added,    and 
after  15 — 30  minutes  the  benzidine  sulphate  is  col- 
lected in  a  Gooch  crucible,  washed  with  the  mini-   : 
mum  of  cold  water,  transferred  with  the  asbestos 
pad   to   the   precipitation    flask,    and   heated    with   i 
1  c.c.  of  10%  sodium  hydroxide  solution  in  a  boiling   j 
water  bath  for   a   few   minutes.      Then   10   c.c.   of 
dilute  sulphuric  acid  (1  acid:l  water)  is  added  and 
hot  water  to  bring  the  volume  to  100  c.c.     2V/20 
potassium   permanganate  is  run  in   until  there  is   ' 
5  c.c.  in  excess  and  the  solution  heated  on  the  water 
bath  for  exactly  ten  minutes.     Then  10  c.c.  of  2V/20 
oxalic   acid   is  added   and   the  titration   completed 
with  2V/20  permanganate.     The  factor  for  the  con- 
version   of    c.c.     of    permanganate    solution    into    ' 
mgnne.   of   SO,   is  0"12.     It  is  advisable  to   make 
a  blank  determination. — W.  G. 

Calcium  carbide  manufacture;  Notes  on  .     J. 

Baumann.  Chem.-Zeit.,  1920,  44,  33—35. 
Good  contact  between  the  electrode  and  its  holder 
is  essential ;  intermediate  layers  of  copper  gauze  or 
a  coating  of  graphite-dextrin  paste  tend  to  burn 
out  the  holder.  The  most  suitable  form  of  holder 
is  the  "  copper  pin  "  type.  By  the  use  of 
sprinklers  for  cooling  the  electrode  holders  water  is 
economised  and  loss  of  current  and  risk  of  explosion 
in  the  furnace  are  avoided.  Electrodes  should  be 
carefully  prepared  from  good  anthracite;  they 
should  have  a  fine-grained  structure  and  should 
emit  a  ringing  sound.  If  they  are  heated  to  too 
high  a  temperature  they  flake  and  disintegrate. 
The  size  of  the  raw  materials  is  important.  If  the 
pieces  are  too  large  a  deposit  of  carbide  forms  on 
the  electrodes  and  lowers  the  potential.  Dust  in  the 
"carbide  smoke"  may  be  removed  by  a  cyclone; 
efforts  to  .recover  the  lime  formed  by  combustion 
of  metallic  calcium  produced  by  dissociation  of  the 
carbide  have  so  far  been  unsuccessful.  By  careful 
avoidance  of  local  overheating  through  selection  of 
the  correct  size  of  electrodes,  the  amount  of 
"  smoke  "  is  reduced  to  a  minimum.  The  life  of 
the  electrodes  has  an  important  bearing  on  econo- 


mical running.  The  use  of  jackets,  or  coating  the 
surface,  to  protect  the  electrodes  from  the  effect  of 
atmospheric  oxygen  is  not  effective.  Means  by 
which  the  raising  and  lowering  of  the  electrodes  are 
avoided  would  promise  better  results.  The  con- 
sumption of  electrodes  by  carbide  formation  might 
be  diminished  by  manufacturing  carbide  of  lower 
strength  than  80%.  In  continuing  to  use  elec- 
trodes after  they  have  burned  down,  the  possible 
destruction  of  the  more  expensive  electrode-holder 
must  be  borne  in  mind. — W.  J.  W. 

Carbide  furnace  gases.     P.  Sehlapfer.     Z.  Elektro- 
chem.,  1919,  25,  409—414. 

The  author  has  examined  the  gases  and  the  dust 
from  the  electric  furnaces  used  for  the  manufacture 
of  calcium  carbide.  The  carbon  monoxide  content 
of  the  gas  was  a  maximum  in  the  immediate  vicinity 
of  the  electrodes;  one  such  sample  showed:  C02, 
1-00%;  0„  1-33%,  CO,  84-64%,  H2,  5'82%,  N2, 
7'21%  ;  whilst  a  sample  taken  50  cm.  from  the  elec- 
trode close  to  the  surface  of  the  charge  gave :  C02, 
15%  ;  02,  2-55%;  CO,  16-53%  ;  H2,  56-13%  ;  N2,  9-79%. 
The  combustion  of  the  gases  in  the  ease  of  open  fur- 
naces, actually  starts  in  the  reacting  mass  and  is 
completed  so  rapidly  that  carbon  monoxide  cannot 
be  detected  in  the  gases  coming  from  the  furnace. 
There  is  no  noticeable  damage  done  to  plant  life 
in  the  neighbourhood  of  carbide  furnaces.  For  the 
manufacture  of  1000  kilos,  of  carbide  (containing 
85%  CaC2)  1000  kilos,  of  lime  and  600  kilos,  of  coke 
are  used.  There  is  a  loss  of  121  kilos,  of  lime,  60 
kilos,  of  coke  ash,  and  23  kilos,  of  coke  dust,  all 
of  which  must  be  carried  away  by  the  gases  in  the 
form  of  dust.  This  dust  is  described  as  the  plague 
of  the  carbide  industry.  A  number  of  analyses  of 
the  dust,  collected  in  different  ways,  are  quoted. 
A  sample  collected  in  a  coke  scrubber  contained  : 
Sol.  in  HC1 :  MgCO,,  3'03%  ;  CaCO„  12'54%  ;  CaO, 
24-44%  ;  CaS04,  3-09%  ;  Fe..03,  4-66%  :  SiO„  377%  ; 
insoluble  in  HC1 :  C,  34-84%  ;  ash,  9'58%  ;  S  and  02, 
2'11%  ;  H2,  0'49%.  A  sample  from  a  settling  tank, 
collected  in  the  wet  way,  contained  a  much  higher 
proportion  of  calcium  carbonate  and  less  lime,  the 
latter  having  been  further  converted  into  car- 
bonate by  the  C02  of  the  gases  through  the  solvent 
action  of  the  water.  It  is  concluded  that  the  dust 
from  the  furnaces  originally  contains  much  lime, 
which  gradually  becomes  converted  into  carbonate. 
The  amount  of  dust  produced  is  proportionately 
much  greater  from  larger  furnaces  than  from 
smaller  ones,  and  increases  with  increasing  voltage. 
It  also  depends  on  the  manner  in  which  the  furnace 
is  worked  and  is  lessened  by  the  use  of  coarser 
grained  lime.  The  author  has  calculated  the  heat 
balance-sheet  of  the  process,  and  shows  that  the 
heat  of  the  gases,  if  it  could  he  utilised,  is  sufficient 
to  burn  more  than  half  the  lime  used  in  the  manu- 
facture.—E.  H.  R. 

Chromic  acid;  Continuous  process  for  the  regenera- 
tion of  .    R.  H.  McKee  and  S.  T.  Leo.     J. 

Ind.  Eng.  Chem.,  1920,  12,  16—26. 
The  organic  matter  in  waste  chromium  liquors  may 
be  destroyed  by  means  of  an  electric  current  with- 
out any  preliminary  treatment.  The  best  results 
are  obtained  at  the  ordinary  temperature,  and  hard 
lead  is  the  most  suitable  material  for  the  anode. 
Preliminary  filtration  of  the  waste  liquor  from 
suspended  organic  matter  (through  a  sand  filter 
2  in.  deep)  is  important.  In  a  continuous  process 
of  regeneration  the  fresh  waste  liquor  was  fed 
directly  into  the  bottom  of  one  end  of  the  cathode 
chamber,  and  overflowed  through  an  orifice  at  the 
other  end  into  the  anode  chamber,  in  which  the 
level  of  the  electrolyte  was  kept  somewhat  lower. 
The  finished  solution  was  drawn  off  continuously 
at  the  opposite  end  of  the  anode  chamber.  The 
acid  concentration  in  the  cathode  chamber  was 
restored  by  the  supply  of  fresh  waste  liquor,  whilst 
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in  the  anode  chamber  it  was  reduced  and  balanced 
by  the  overflow  liquid  from  the  cathode  chamber. 

ilu'  eel]  was  rectangular,  and  the  diaphragm  was 
oompoeed  of  "  electro-filtroe."    In  commercial  prat 
tioe  ■  solution  of  70  grins.  CrO,  equivalent  |ht  litre 
mmonly  naed  as  oxidising  agent,  so  that  the 

onoentration  of  the  anolyte  should  be  maintained 
above  that  limit.  Better  results  were  obtained 
vith  a  concentration  of  96  grma.  than  with  80 
per  litre.  For  a  given  ourrent  density  the  oaj 
of  the  cell  is  directly  proportional  to  thi-  anode  Bur- 
faoe.  With  ■  ourrent  density  of  1*9  amp.  per  sq, 
dom.  the  equivalent  of  about  4  lb.  of  cnromie 
anhydride  is  produced  in  24  hours  for  an  anode  sur- 
i  8  sq,  dcm. ;  whilst  with  a  i  hit. nt  density  of 
8*4  amp.  per  sq.  dcm .  about  4/11  lb.  is  produced  in 
24  hours   with  same  anode  surface.     Only  about 

3  k.w.h.  of  electric  energy   is  required  for  each   lb 

of  chromic  acid  regenerated,  and  the  value  ol  the 
sulphuric  acid  simultaneously  regenerated  is  nearly 

the  cost  of  the  electric  energy. — C.  A.  M  . 

Adsorption  and  adtorfttion  compounds,  V.    I 

tiun  compounds  of  cuprous  aside.     L.  Berczclk  r. 

Biochem.-Zeits.,  1919,  93,  930—987. 

i\  precipitating  cupric  hydroxide  from  copper  sul- 
phate with  sodium  hydroxide  some  of  the  alkali  is 
adsorbed  by  the  precipitate.  Tho  black  hydroxides 
adsorb  more  of  it  than  the  blue  ones.  Iodato  ions 
are  also  adsorbed  by  cupric  hydroxide,  but  in  this 
case  the  blue  hydroxides  adsorb  more  of  it  than  the 
black.  The  presence  of  sugar  prevents  the  adsorp- 
tion of  sodium  hydroxide  bv  cupric  hydroxide. 

— S.  S.  Z. 

Hydrocyanic  acid;  Identification  of  traces  of . 

He.    Hull.  Soc   Phaxm.  Bordeaux,  1919,  No.  2. 
Ann.   Chilli.    Analyt.,    1020,   2,   91—24. 

Tin  phthalein  test  and  the  isopurpurate  test  may 

!.  bn<  they  are  not  specific  reactions  of  hydro- 
cyanic acid.  The  ammoniacal  silver  iodide  test  is 
■  -,  but  conversion  of  the  hydrocyanic  acid 
into  Prussian  blue  is  the  most  trustworthy  test  ,  it 
may  be  used  to  identify  the  hydrocyanic  acid  in 
mercury  cvanide  or  silver  cyanide.  (See  also  this 
I..  1011.-47:  1917,  195;  1919,  899  a.)— W.  P.  S. 

TKiocyanogen;  Free .  E.  Soderback.  Annalen, 

1919,  419,  217—322. 

I.i  in  tliioi -yaiiate  reacts  completely  with  a  dry 
il  solution  of  bromine  cooled  by  ice-water  to 
form  lead  bromide  and  a  solution  of  thiocyanogen, 
CN8.  Other  organic  solvents  may  be  used  and  tho 
had  thiocyanate  replaced  by  silver,  cadmium,  mer- 
cury, zinc,  thallium,  or  copper  thiocyanate.  A 
Milution  of  chlorine  in  carbon  tetrachloride  reacts 
in  the  same  way  with  silver  or  mercury  thiocyanate, 
but  not  with  lead  thiocyanate.  A  solution  of  iodine 
in  an  organic  solvent  reacts  with  certain  thio- 
nilarly,  but  in  no  case  docs  the  reaction 
attain  completion.  The  solution  of  thiocyanogen 
converts  iron  powder  into  ferric  thiocyanate  and 
•  iipiuiis  thioi  yanate  into  cupric  thiocyanate,  and 
liberates  iodine  from  solutions  of  iodides.  By  cool- 
ing an  approximately  2V/2  solution  of  thiocyanogen 
in  carbon  bisulphide  the  substance  is  obtained  in 
eolourli  -s  crystals  which  melt  at  -3°  to  -2°  C.  and 
decompose  at  the  ordinarv  temperature.  (See  also 
•1.  Cham.  Soc.  March.  1920.)    — C.  8. 

ium    anhydrotellurate;   .1    reaction  of  . 

I'    Bulot.     Bull.  Soc.  t'lnm.,  1920,  27,  83. 
If    potassium    anhydrotellurate     is    suspended     in 
hydrochloric  acid  (i  acid:2  water)  and  a  few  frag- 
ments of  zinc  are  added  the  whole  of  the  tellurium 
ecipitated  as  a  powder. — W.  G. 

■i  of  solid  ponder*  under  pressure.     T.   von 
U.il-  n      Z.   Klektrochem  .   1919,  25,  375—386. 
an  exb  Hcs  of  experiments  is  described  on 


tho   behaviour   of   pure   powdered    inorganic  sub- 

DOeS    when    compressed    into    tablets,    the    object 

being  to  determine  how  the  hardness,  form,  and 

strength  of  the  tablet  are  influenced  bv  the  pro- 
pel ties  of  the  original  material,  such  as  its  hard- 
ness, melting  point,  and  crystalline  form,  by  the 
sine  of  grain  ol  the  powder,  by  the  degi f  pres- 
sure employ,. I,  and  by  the  addition  of  other  sub- 
stances. Generally  the  substance  examined  was 
ound  to  pass  s  sieve  ol  25  meshes  per  sq.  mm., 
and   the  tablets  were  formed  tinder  a  pressure  m 

BJlot,    per    Bq.    cm,         The    substances   examined 

included    oxides,    sulphides,     sulphates,     halides, 

j    nitrates,    and    carbonates    of    many     tals.       Tho 

halogen  compounds  of  the  alkali  metals  all  gave 
solid  homogeneous  tablets,  the  hardness  of  which 
was  greater  the  higher  the  melting  point  of  the 
salt.  The  anhydrous  sulphates  and  the  stable 
hydrated  Bulphates  gave  mechanically  weak, 
"  powdery  "  tablets  or  showed  no  cohesion,  whilst 
those  hydrated  sulphates  stable  only  at  low  tem- 
peratures, such  as  Al,(SO,),,  1811  .o,  gave  "smooth" 
tablets  (smooth  surface  with  pulverulent  interior) 
of  high  crushing  strength.  Oxides  gave  "powdery" 
tablets  with  the  exception  of  PbO  and  PbO,,  which 
gave  "  smooth  "  tablets.  The  sulphides  and  nitrates 
mostly  gave  "smooth"  tablets,  whilst  those  from 
most  of  the  carbonates  were  "  powdery."  Calcium 
fluoride,  silica,  and  carborundum  show  practically 
no  cohesion.  The  influence  of  grain  size  is  very 
marked  in  those  substances  which  form  "  smooth  " 
and  "  powdery  "  tablets,  tho  hardness  of  the  tablet 
being  much  greater  with  a  fine-grained  than  with 
a  coarse  powder.  When  a  substance  having  good 
binding  properties  was  mixed  in  varying  propor- 
tions with  another  which  alone  showed  no  cohesion, 
the  effect  was  not  proportional  to  the  amount  of 
the  binding  substance  added;  thus  when  potassium 
chloride  was  mixed  with  silica  the  improvement  in 
the  strength  of  the  tablet  was  small  up  to  25% 
KCI  and  afterwards  increased  rapidly  as  the  pro- 
portion of  KCI  increased.  The  curves  obtained 
were  much  more  regular  when  fine-grained  particles 
were  used  than  with  coarse  particles.  Both  hard- 
ness and  density  of  the  tablet,  in  the  case  of 
"  powdery  "  and  "  smooth  "  bodies,  increased  with 
increasing  pressure  up  to  9800  kilos,  per  sq.  cm.  ; 
the  density  increased  rapidly  up  to  a  certain 
point,  beyond  which  it  was  practically  constant. 
In  the  case  of  gypsum  the  final  density  under 
high  pressure  was  equal  to  the  density  of  the 
crystals,  and  in  the  cases  of  sodium  and  potassium 
chlorides  the  true  density  of  the  substance 
was  very  nearly  attained.  Those  substances  which 
form  "  plastic  "  crystals  have  the  best  cohesive  pro- 
perties under  pressure,  probably  because  the  crystal 
particles,  being  deformable  tinder  pressure,  are 
better  able  to  expel  the  entrapped  air  particles  and 
bind  together  than  non-plastic  crystals. — E.  H.  R. 

By-product  recovery  in  coke  manufacture.    Berthe- 
lot.    .S'ee  IIa. 

Oil  shales.    Simpson.    .S'ee  IIa. 

Iron    and    sulphuric    acid.       Fawsitt    and     Pain. 
See  X 

Molybdenum  and  water.     Chaudron.     .S'ee  X. 

Meltina  point   methods.      Dana   and   Foote.      See 
XXIII. 

Tin  salts.     Mazttir.    See  XXIII. 

Patents. 
Acids;  Manufacture  of-—    .    Sulphuric  acid  mai 

failure.      B.    I).  Chaplin,   New   York.      U.S.   Pats. 

(a)  1,325,711  and  in)  1,395,712,  23.19.19.    Appl., 

27.1. 10  and    10.3.16. 

(a)  Concentrated  sulphuric  and  hydrochloric  acids 
are   sinniltaii.  ously    formed    by   mixing  sulphur  di- 
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oxide,  chlorine,  and  an  inert  gas  with  steam,  the 
mixing  being  effected  whilst  reducing  the  pressure 
to  which  the  steam  is  subjected,  (b)  Chlorine,  em- 
ployed in  the  manufacture  of  sulphuric  acid,  is 
again  used  by  circulating  hydrogen  and  chlorine 
continuously  in  a  multi-stage  circuit,  the  gases 
whilst  combined  as  hydrochloric  acid  being  mixed 
with  oxygen  and  a  neutral  gas,  each  being  supplied 
to  the  circuit  at  one  stage  thereof  in  a  continuous 
stream.  The  mixture  is  heated  to  form  water 
vapour  and  liberate  the  chlorine,  whilst  in  a  further 
stage  sulphur  dioxide  and  steam  are  supplied  in 
continuous  streams.  The  sulphur  dioxide  is  con- 
verted into  the  trioxide,  and  the  hydrogen  liberated 
from  the  water  vapour  forms  hydrochloric  acid. 

— B.  N. 

Nitric  acid  vapours;  Condenser  for .  A.  Hough, 

New  York.    U.S.  Pat.  1,326,267,  30.12.19.    Appl., 
30.1.19. 

A  veetical,  sectional  casing  contains  a  number  of 
pipes  arranged  transversely,  one  above  the  other, 
and  joined  at  adjacent  ends — the  joints  being  out- 
side the  casing — to  form  a  continuous,  zig-zag 
channel  for  the  passage  of  the  acid  vapour.  Inlet 
and  outlet  pipes  for  the  cooling  fluid  are  provided 
at  the  top  and  bottom  of  the  casing,  in  which 
baffles  are  also  disposed  to  compel  the  cooling  fluid 
to  traverse  a  tortuous  path. — W.  E.  P.  P. 

Nifrous  gases;  Process  for  the  sudden   cooling  of 

hot .    R.  Mewes,  Berlin.    Ger.  Pat.  298,846, 

15.3.14. 

The  hot  gases  are  quickly  and  intimately  mixed 
with  1 — 6  times  their  volume  of  previously  cooled 
compressed  air  at  the  same  or  higher  pressure,  and 
the  gas  mixture  is  allowed  to  expand  in  an  ex- 
pansion engine  so  that  the  greater  part  of  the 
heat  and  mechanical  energy  can  be  utilised  to  per- 
form useful  work,  e.g.,  to  compress  the  oxygen 
necessary  for  the  reaction.  The  nitrous  gases  are 
then  used  for  the  manufacture  of  nitric  acid  or 
alkali  nitrates. — A.   R.   P. 

Ammonia;  Catalyst  for  the  oxidation  of by  air 

or  oxygen.    W.  Manchot  and  J.  Haas,  Munich. 
Ger.  Pat.  300,651,  1.8.16. 

Silver  oxide  is  intimately  mixed  with  pumice  and 
reduced  by  hydrogen  at  a  little  below  100°  C,  or 
with  carbon  monoxide  at  the  ordinary  temperature. 
Owing  to  the  heat  produced  in  the  reaction  the 
latter  gas  is,  preferably,  mixed  with  a  considerable 
amount  of  air  or  nitrogen  and  passed  over  the  mass 
at  a  temperature  not  exceeding  40°  C.  The  silver 
oxide  should  be  pure  and  dry;  even  very  small 
quantities  of  impurities  greatly  impede  the  reduc- 
tion. Ammonia,  mixed  with  air  or  oxygen,  is  passed 
over  the  catalyst,  which  is  heated  until  the  reaction 
commences,  after  which  sufficient  heat  is  generated 
to  continue  the  combustion.  The  temperature  of 
the  mass  may  be  lowered  to  a  barely  visible  red- 
heat  or  lower  by  altering  the  rate  of  flow  of  the 
gases.  Oxides  of  nitrogen  are  the  chief  products  at 
the  higher  temperatures  and  nitric  acid  at  the 
lower. — A.  R.  P. 

Nitric  acid;  Process  for  the   production   of  high- 

grade   .         Wiilfing,    Dahl,    und    Co.    A.-G., 

Barmen.    Ger.  Pat.  300,712,  28.6.14. 

Enough  strong  nitric  acid  is  mixed  with  sulphuric- 
acid  to  make  the  H..SO.,  content  of  the  mixture 
equal  to  that  of  60°  B.  (171  sp.  gr.)  acid.  Salt- 
petre is  then  added  and  the  mixture  distilled,  keep- 
ing the  temperature  as  long  as  possible  between 
100°  and  135°  C.  In  this  way  all  the  nitric  acid 
added,  together  with  60 — 70%  of  that  in  the  nitrate, 
is  recovered  as  acid  of  48°  B.  (T495  sp.  gr.),  and 
no  decomposition  of  the  nitric  acid  takes  place. 

—A.  R.  P. 


Tungstates-  Method  of  and  means  for  the  separa- 
tion of  fusible  from  the   gangue  resulting 

from  the  decomposition  of  the  ore.  C.  J.  Head, 
London.  Eng.  Pat.  136,577,  27.6.17.  (Appl. 
9215/17.) 

A  MiXTriiE  of  the  finely-divided  gangue  material 
with  alkali  is  heated  on  a  plain  hearth  to  produce 
alkali  tungstate,  and  the  charge  is  transferred  to 
a  perforated  hearth  which  forms  the  cover  of  a 
filter-bed  through  which  the  molten  alkali  tungstate 
drains  to  the  furnace  well  beneath.  The  two 
hearths,  consisting  of  iron  plates,  are  arranged 
side  by  side  in  the  furnace.  The  filter  consists 
of  a  layer  of  scrap  iron  turnings  or  /and  other 
material,  preferably  containing  wolfram,  en- 
closed between  the  perforated  hearth  and  a  lower 
perforated  plate.  The  function  of  the  wolfram 
in  the  filtering  medium  is  to  enrich  the  alkali 
tungstate  at  the  expense  of  any  free  alkali  present. 

— W.  E.  F.  P. 

Cyanides  [for  the  preparation  of  ammonia'];  Pro- 
duction of  .     C.   T.  Thorssell  and  H.  L.  R. 

Lunden,  Gothenburg,  Sweden.  Eng.  Pat.  136,772, 
20.6.19.    (Appl.  15,560/19.) 

In  the  production  of  ammonia  by  the  action  of  water 
on  cyanides  prepared  by  heating  mixtures  of  coal 
with  alkali-  or  alkaline-earth  metal  compounds  in 
a  current  of  nitrogen,  the  activity  of  the  reaction 
mass  becomes  impaired  by  the  formation  of  alkali- 
or  alkaline-earth  silicates  and  aluminates.  Accord- 
ing to  the  present  invention  the  latter  compounds 
are  decomposed,  and  the  silica  etc.  precipitated, 
after  the  ammonia-producing  stage,  by  dissolving 
(or  suspending)  the  mass  in  water  and  treating 
the  solution  with  carbon  dioxide  or  an  acid  stronger 
than  silicic  acid,  but  containing  no  element  otner 
than  oxygen,  hydrogen,  carbon,  and  nitrogen  (e.g., 
formic  or  acetic  acid);  or  by  making  the  solution 
caustic  by  the  addition  of  lime. — W.  E.  F.  P. 

Chromium;  Process  of  isolating  salts  of .   G.  N. 

Vis,  Paris.  U.S.  Pat.  1,324,328,  9.12.19.  Appl., 
22.1.18. 

In  the  recovery  of  chromium  salts  from  chrome 
ores  treated  with  alkali  hydroxides  the  latter  are 
dissolved  out  by  means  of  organic  solvents,  and 
the  alkali  carbonates,  aluminates,  and  silicates  are 
separated  from  the  chromatcs  by  means  of  carbon 
dioxide. — J.  H.  L. 

Alkaline-metal  monochromates;  Process  for  trans- 
forming   into  bichromates.    G.  N.  Vis,  Paris. 

U.S.  Pat.  1,326,123,  23.12.19.     Appl.,  18.12.18. 

A  solution  of  alkali  monochromate  is  treated  with 
carbon  dioxide  and  ammonia  in  presence  of  excess 
of  ammonium  bicarbonate,  whereby  sodium  bicar- 
bonate is  precipitated  and  a  solution  of  ammonium 
chromate  obtained.  The  latter  is  treated  with  lime 
to  produce  calcium  chromate,  which  is  then  con- 
verted into  alkali  bichromate  by  the  addition  of 
alkali  bisulphate— W.  E.  F.   P. 

Potassium  carbonate;  Manufacture  of .     E.  D. 

Chaplin,  Montclair,  N.J.  U.S.  Pat.  1,325.713, 
23.12.19.     Appl.,  29.12.14. 

A  mica  mineral  is  heated  with  an  alkali  hydrate 
(hydroxide)  to  the  point  of  fusion  of  the  mica,  and 
the  product  obtained  is  subjected,  whilst  the  mica 
is  still  molten  and  under  conditions  to  form  carbon 
dioxide,  to  the  action  of  a  "carbon-supplying 
material  "  in  the  presence  of  oxygen. — B.  N. 

Barium    oxide;   Manufacture    of  .      H.    Fleck, 

Golden,  Colo.  U.S.  Pat.  1,326,332,  30.12.19. 
Appl.,  5.11.17. 

A  mix-tube  of  barium  carbonate  with  petroleum 
coke  is  heated  to  the  reduction  temperature  in  a 
non-silicious  container. — W.  E.  F.  P. 
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Alumina  from  clay:  Process  for  the  extraction  of 

.     H.  (;.  Wil.lnKin,  Montreal,  Canada,    U.S. 

Pat.  1,898,384,  80.13.18     Appl.,  8.2.18. 

1'mk  alumina  of  the  day  is  first  rendered  soluble 
.in.l  then  dissolved  in  the  presence  of  sulphur  di- 
oxide.    W.  K.  I'    P 


Aluminium   hydroxide;  Process  for  extraction  of 

from    refractory    bauxites.      Recovery    of 

aluminium    hydroxide    fmrn    strong    oJummate 
Hi/h- trs.     I    Ssinnay  and  A.  Tetetieni,  Budapest. 
tnd  (b)  399,858,  25.1.16. 

v  Bauxmi  is  heated  nt  170°  C.  with  caustic  soda 
Milutioii  of  45°  B.  (sp.  gr.  1 -lol)  and  sutticient  lime 
to  combine  irith  the  silica  ili"  mols.  Na,0  and  1 — 2 
mole.  CaO  to  1  mol.  SiOJ  until  the  density  of  the 
solution  rises  to  50  B.  (sp.  cr.  L'53).  The  iron 
and  titanium  are  precipitated  as  oxides  and  the 
silica  as  calcium  silicate,  and  96 — 98%  of  the 
alumina  is  obtained  as  a  pure  concentrated  solution 
of  sodium  aluminate.  (u)  Cold  water  is  added  in 
ral  portions  to  the  hot  alkaline  solution;  after 
each  addition  the  mixture  is  stirred  and  the  prc- 
cipitate  filtered  off.  The  number  of  steps  necessary 
.nid  the  quantity  of  water  added  each  time  depend 
on  whither  it  is  desired  to  precipitate  the  greater 
part  of  the  alumina  or  to  recover  the  caustic  soda 
in  a  more  highly  concentrated  solution,  and  thus 
ri'dtiee  the  costs  of  re-concentrating  it  for  use  again 
in  the  process.  The  precipitate  is  washed  with  a 
small  quantity  of  water,  then  digested  hot  with  a 
solution  of  an  ammonium  salt,  especially  the 
chloride  or  sulphate;  the  resulting  sodium  salt  is  | 
easily  removed  by  further  washing. — A.  R.  P. 

Ifi  -hod  of  digesting  finely-dirided  materials. 
Extraction  <>/  potash  from  minerals.']  T.  C. 
Meadows.  New  York,  and  F.  L.  Sample,  Tea- 
neck,  N.J.,  Assignors  to  American  Potash  Cor- 
poration, New  York.  U.S.  Pat.  1,326,412,  l 
§0.  12.19.     Appl.,  6.12.18. 

Im  a  method  of  digesting  a  mixture  of  lime,  water,  j 
and  finely-divided  potassium-bearing  mineral  under 
pressure  the  mixture  is  forced  continuously  through 
a  heated  pipo  coil  in  which  the  desired  pressure  is 
maintained,  and  the  potassium-bearing  solution  is 
separated.— W.  E.  F.  P. 

[t'alcium]  eyanamide-oven.  G.  E.  Cox,  Niagara 
Falls,  N.V.,  Assignor  to  American  Cyanamid  Co., 
New  York.  U.S.  Pat.  1,326,442,  30.12.19.  Appl., 
21.7.19. 

In  a  eyanamido  oven  having  a  refractory  lining 
and  a  resistor  the  latter  is  surrounded  by  a  com- 
bustible tube,  and  a  number  of  supporting,  non- 
combustible  surfaces,  separated  by  interstices,  are 
provided  in  close  proximity  to  the  refractory  lining. 
I  -inooth  sheet  of  combustible  material  rests 
against  these  supporting  surfaces,  and  means  are 
provided  for  introducing  nitrogen  into  the  oven  and 
for  conveying  the  gas  thence  to  the  tube. 

— W.  E.  F.  P. 

8ulphur;  Preparation  of  from  sodium  bisul- 

phate.    A.-U.  Dynamit  Nobel,  Vienna.    Ger.  Pat. 
800,762,  18.4.16. 

i  m  hiMilphate  is  heated  with  carbon  and  the 
issuing    gaaes    are   passed    into    a   solution    of    the 

/in  sulphide  produced  in  a  previous  operation. 

The  resulting  solution  of  thiosulphate  and  sulphide 

ith  sulphuric  acid  or,  preferably,  bi- 

sulphate.     The  sodium  sulphide  may  also  be  treated 

with    the    condensed     gases    produced    during  the 

■  Hon  of  the  sulphate  in  such  a  manner  that 
.sulphur  dioxide  is  always  present  in  excess  to  pre- 
vent formal  ion  of,  or  decompose,  hydrogen  sulphide. 
The  lil. i.  k  bisulphate  produced  as  described  in  Ger. 
P  -'  I  120  (this  J.,  1913,  909)  may  be  calcined, 
giving   the  normal  sulphate  and   sulphur  dioxide; 


the  former  is  reduced  to  sulphide,  which  is  treated 
with  the  gases  produced  during  the  calcining 
operation.-  -A.  It.  P, 

Iron  o.ride  slimr<  produced  in  the  removal  of  iron 
from  industrial  water;  Process  for  the  conver- 
sion of by  aeration  into  a  chemically  active 

form.  Praetoriua  und  Co.,  Breslau.  Ger.  Pat. 
305,083,  20.1.17. 

Tut:  materia]  is  dried  and  heated  until  incandes- 
cence spreads  throughout  the  mass,  which  is  then 

led   out   of  contact   with   the   air.     The  product, 

which  consists  "t   ferric  and  ferrous  oxides,   with 
ily  a  small  amount  of  metallic  iron,  dissolves 
lowly    but    almost   completely    in    lemon-juice   at 
1     C.      It   is  converted  by   ignition  in  the  air  into 
ferric  oxide,  which  may  also  be  prepared  by  con- 
tinuing the  heating  of  the  original  material  in  the 
air  for  some  time  after  incandescence  has  ceased. 
The  ferric  oxide  may  ln>  Usui  as  a  pigment,  for  tho 

preparation  of  thermit  mixtures,  or  for  the  pre- 
servation of  food. — A.  R.   P. 

Ferrosoferric  oxi(/" ;  Pntcess  for  thr  production  of  a 

suitable  for  aluminothermic  use.    G.  Bredig, 

P.  Askenasv,  and  E.  Schlumberger,  Karlsruhe. 
Ger.  Pat.  311,697,  19.2.10 

FSBMC  oxide,  e.g.,  burnt  pyrites  substantially  free 
from  sulphur,  is  charged  continuously  into  a  shaft 
furnace,  through  which  an  ascending  or  descending 
current  of  combustible  gas  is  passed,  the  operation 
being  so  controlled  that  the  reaction  takes  place 
in  a  manner  similar  to  surface  combustion;  the 
molten  material  is  discharged  at  the  bottom.  This 
product,  which  contains  more  ferrous  oxide  than 
corresponds  to  the  formula  Fe,0,,  is  atomised 
according  to  known  methods,  e.g.,  by  forcing  steam 
through  tho  molten  mass. — A.  It.  P. 

Ammonium  sulphate;  Production  of from  coal 

i/as  or  producer  gas.  C.  Francke,  Berlin.  Ger. 
Pat.  314,598,30.12.17. 

The  gas  is  mixed  with  sulphur  dioxide  at  a  tem- 
perature between  60°  and  80°  C.  Dust  is  removed 
from  the  mixture,  for  example,  by  electrical  pre- 
cipitation, and  the  cleaned  gas  is  subjected  to  the 
action  of  ozone.  The  ozone  should  be  of  high  con- 
centration and  used  in  such  quantity  that  the  mix- 
ture does  not  contain  more  than  4%  of  oxygen. 
Sulphur  is  deposited  along  with  liquid  products  of 
the  reaction,  and  after  separating  it  by  filtration 
the  filtrate  is  evaporated.  A  residue  of  ammonium 
sulphate  is  thus  obtained.  The  sulphur  dioxide 
driven  off  is  used  to  treat  a  further  quantity  of  gas. 

—J.  S.  G.  T. 

Thionate  solutions  containing  sulphite  and  bisul- 
phite, such  as  ar?.  obtained  by  trashing  gases  con- 
taining  ammonia  anil   hydrogen   sulphide    with 

polythionate  solutions:  •  on  of  into 

pure  thionate  solution.  W.  Feld,  Linz.  Ger. 
Pat.  314,628,  27.8.18. 
ScLPHVB  is  introduced  into  the  solution  at  a  tem- 
perature above  the  melting  point  of  sulphur.  The 
sulphur  may  lie  previously  heated  or  melted,  and 
the  thionate  solution,  prior  to,  during,  and  subse- 
quently to  the  introduction  of  the  sulphur,  is  heated 
under  pressure.  The  molten  particles  of  sulphur 
come  into  intimate  contact  with  the  hot  liquor,  and 
thiosulphate  formation  is  soon  initiated.  Loss  of 
ammonia  is  diminished  by  working  under  pressure. 

—J.  S.  G.  T. 

Monazite    sand;    Process    for    decomposing    . 

Chem.  Fabr.  Heiligensee  Dr.  V.  llelmolt  und 
Dr.  Remse,  G.m.b.H.,  Heiligensee.  Ger.  Pat. 
316,371,  20. 3.13. 

MONAZITB  sand  is  boiled  with  caustic  soda  solution. 

whereby  the  rare  earths  are  obtained  as  hydroxides, 
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and   the   phosphoric  acid   is  recovered    as    sodium 
phosphate. — A.  R,  P. 

Carbide;  Process  of  producing  .     J.  H.  Reid, 

Newark,  N.J.,  Assignor  to  International  Nitro- 
gen Co.  U.S.  Pat,  1,327,736,  13.1.20.  Appl., 
15.3.13. 

See  Eng.  Pat.  133,098  of  1918;  this  J.,  1919,  900  a. 

Potash-bearing  silicate  minerals;  Process  of  ex- 
tracting potassium  [compounds]  from, .  Pro- 
cess of  obtaining  combined  potassium  from 
minerals,  (a)  S.  R,  Scholes,  Reaver,  and  R.  F. 
Brenner,  Rochester,  and  (b)  S.  R.  Scholes,  As- 
signors to  H.  C.  Fry  Glass  Co.,  Rochester,  Pa. 
U.S.  Pats.  1,327,781—2,  13.1.20.  Appl.,  10.5  and 
20.8.17. 

See  Eng.  Pat.  117,755  of  1917;  this  J.,  1918,  579  a. 

Cyanides  and  nitrides;  Method  for  synthetic  pro- 
duction  of   .     A.    R.    Lindblad,    Stockholm. 

U.S.  Pat.  1,328,575,  20.1.20.  Appl.,  18.10.18. 

See  Eng.  Pat,  119,243  of  1918;  this  J.,  1919,  681  a. 


VIII.-GLASS;    CERAMICS. 

Glassworks  furnaces  and  gas  producers;  Recent  im- 
provements in  the  designs  of .  J.  S.  Atkin- 
son.   J.  Soc.  Glass  Tech.,  1919,  3,  148—166. 

The  author  recommends  a  Siemens  type  of  open 
producer  with  a  stepped  grate.  Water  flows  along 
a  channel  fitted  to  each  grate  bar  and  through  slots 
in  the  channel,  forming  a  curtain  of  vapour,  some 
of  which  enters  the  producer  with  the  air  induced 
by  natural  draught.  The  gas  outlet  is  situated 
about  half-way  down  the  back  wall  of  the  producer, 
and  the  level  of  the  fuel  (coke)  is  maintained  above 
the  top  of  this  outlet.  It  is  claimed  that  there  is  a 
great  saving  in  labour,  and  that  unskilled  labour 
can  be  used.  A  pressure  gas-producer  with  auto- 
matic feed  and  a  Chapman  stirrer  is  also  described. 
The  Stein  recuperative  glass  furnace  resembles  the 
Hermansen  furnace  (this  J.,  1917,  386)  in  appear- 
ance, but  in  the  former  the  recuperators  are  placed 
on  each  side,  whilst  in  the  latter  they  are  under  the 
furnace,  and  the  air  passages  in  the  recuperators  of 
the  Stein  furnace  are  vertical  instead  of  horizontal, 
and  there  is  a  constant  rise  from  the  point  where 
the  air  enters  to  that  at  which  it  leaves ;  this  allows 
a  positive  flame  pressure  to  be  maintained  on  the 
hearth  of  the  furnace.  In  a  furnace  with  12 
covered  pots  each  of  450  kilos,  capacity,  producing 
glass  for  lamp  chimneys,  the  fuel  consumption  in 
the  Stein  furnace  was  2000 — 2500  kilos,  per  24  hours 
or  37 — 46%  of  the  weight  of  glass  melted,  as  com- 
pared with  65 — 110%  in  the  Hermansen  furnace. 

—A.  B.  S. 

[G/ass]  tank  furnaces;  Preliminary  firing  of  . 

E.  E.  Fisher.     J.  Soc.  Glass  Tech.,  1919,  3,  147— 
148. 

The  empty  tank  should  be  heated  to  the  highest 
possible  temperature,  say  2700°  F.  (1480°  C), 
before  charging,  and  maintained  at  that  tempera- 
ture in  order  to  facilitate  the  formation  of  silli- 
manite  and  produce  resistant  tank  blocks. 

—A.  B.  S. 

Chemical  glassware;  Investigations  on .    C.  M. 

M.    Muirhead    and   W.    E.    S.    Turner.     J.    Soc. 
Glass  Tech.,  1919,  3,  129—131. 

An  American  soda-zinc  borosilicate  gla6s  containing 
8iOa  7103,  ZnO  5"30,  Na20  1074,  and  B203  7' 14  : , 
with  small  amounts  of  alumina,  lime,  iron  oxide, 
magnesia,  potash,  antimony,  and  arsenic  was 
tested  as  previously  described  (this  J.,  1918,  692  a). 
This  glass  easily  falls  within  the  "  good  "  resistance 
glasses. — A.  B.  S. 


Chemical  glassware;  Proposals  for  the  standardisa- 
tion of  .       H.  Thiene.       Z.  angew.  Chem., 

1920,  33,  18—20. 

The  author  has  been  commissioned  to  work  out 
proposals  for  the  standardisation  of  chemical  glass- 
ware in  Germany,  and  now  puts  forward  his  de- 
tailed suggestions  for  criticism.  He  proposes  that 
flasks  of  the  same  capacity  of  all  types  shall  have 
the  same  width  of  neck,  and  would  abolish  tall 
conical  beakers,  round-bottom  (not  shallow)  evapor- 
ating dishes,  round-bottom  flasks  with  short  necks, 
and  all  types  of  Kjeldahl  flask  except  the  long- 
necked,  round-bottom  variety. — J.  K. 

Melting  point  methods. 
XXIII. 


Dana  and  Foote.       See 


Patents. 
Glass.     C.   R.   Peregrine,  Charleroi,  Pa.,  Assignor 
to  Macbeth-Evans  Glass  Co.    U.S.  Pat.  1,327,569, 
6.1.20.     Appl.,  24.9.17. 

A  glass  is  formed  by  fusing  a  mixture  of  1500  parts 
of  clear  glass  batch  with  compounds  containing  re- 
spectively 90 — 150  parts  of  aluminium  and  90—140 
parts  of  fluorine. — A.  B.  S. 

lietorts  and  furnaces;   Glazing  cement  for  use  in 

fireclay  - .       S.  A.  McMinn,  London.       Eng. 

Pat.  137,419,  28.2.19.     (Appl.  5075/19.) 

A  glazing  cement  for  lining  retorts,  furnaces,  etc., 
is  composed  of  a  mixture  of  33 — 50%  of  ground  glass 
with  fireclay  or  with  a  mixture  of  equal  parts  of  a 
"clay"  containing  over  90%  of  silica  and  china 
clay.— A.  B.  S. 

Diaspore;  Process  of  treating  ■ [for  use  as  an 

abrasive].  O.  Hutchins,  Assignor  to  The  Car- 
borundum Co.,  Niagara  Falls,  N.Y.  U.S.  Pat. 
1,326,595,  30.12.19.  Appl.,  28.6.19. 
The  alumina  content  of  diaspore  is  increased,  and 
the  material  rendered  more  suitable  for  use  as  an 
abrasive,  by  expelling  most  of  the  combined  water 
from  the  crushed  mineral,  mixing  the  product  with 
a  reducing  agent,  fusing  the  mixture  in  an  electric 
furnace,  and  separating  the  reduced  impurities. 

— W.  E.  F.  P. 

Refractory  jilastic  [material];  Process  for  making  a 
—      E.   R.   Stowell,   Oden,   Mich.      U.S.   Pat. 
1,327,448,  6.1.20.     Appl.,  16.4.19. 

Silicon  carbide  containing  free  silicon  is  treated 
with  a  caustic  alkali  solution  to  generate  hydrogen 
and,  after  the  evolution  of  gas  has  ceased,  is  stirred 
so  as  to  reduce  it  to  its  original  volume. — A.  B.  S. 

Abrasive  material  and  process  of  making  same. 
N.  C.  Harrison,  Boston,  Mass.,  U.S.A.  Eng.  Pat. 
137,490,   14.7.19.     (Appl.   17,560/19.) 

See  U.S.  Pat.  1,314,061  of  1919;  this  J.,  1919,  769  a. 


IX.— BUILDING  MATERIALS. 

Slag  bricks.     R,  Malfait.  Rev.  Mat.  Construction 
et  Trav.  Pufcl.,  1919,  123,  335—336. 

Granulated  slag  contains  a  variable,  but  exces- 
sive, proportion  of  water,  some  very  porous  slags 
containing  60%.  After  storing  under  cover  for  at 
least  a  month  the  water  content  seldom  exceeds 
6 — 12%,  and  the  slag  can  then  be  ground  readily; 
the  water  still  remaining  effects  the  hydration  of 
the  calcium  silicate,  and  thus  forms  the  chief  bind- 
ing agent  in  the  bricks.  Any  surplus  of  water  dis- 
solves part  of  the  lime,  and  tends  to  disintegrate 
the  bricks.  In  slag  bricks  subjected  to  the  action 
of  sea-water  or  other  saline  solutions,  the  most  im- 
portant factor  is  porosity,  the  least  porous  bricks 
being  the  most  resistant.      Greater    durability    is 
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arcd   by   addition  of  colloidal  gels  such   as  glue, 

tannin,  etc.    The  one  of  pit)  li  u  a  binder 

bettor  rtoulLs.    Bricks  made  oi  ground  slag  mixed 

vv  i  t  It   finely   ground    chalk,    nluu     immersed     for    8 

days,  tJ"'  op  -  '  grnia.  to  distilled  water,  30  gnus. 

araUsl  (0"3  I  >  solution  of  calcium  Sulphate, 

.iiid    15  grins,   to  a    1       solution   of   .i   mixture   01 

nil.     magnesium,      and     calcium     sulphates 

10U  grins,  of  powdered  slag  brick  lost,  3*385  grins,  in 

distilled  water  and  2'5o0  gnus,  in  calcium  sulphate 

ition,  and  gained  2*195  grms.   in  a  solution  of 

Slag  bricks  immersed  in  a  3% 

ommon  salt     tor    a    month  lost  six  to 

■  ight  times  as  much  as  in  distilled  water,  but  on  a 

yr  immersion    no    further    loss  was  observed. 

Although  slag  bricks    are   much    leas  porous  than 

those  made  of  day,  they   should    not   usually    be 

ployed    in   situations   \\  here   they   are   in   contact 
w it  '■■  •       A     It.  8. 

II  ",,./;  Inaccuracy  of  trcatmi mt    tests    of    tfltorcg 

I    .      E.    Bateman.      Chem.    and    Met. 

Eng.,  1920,  -•-'.  -.7—59. 

•\si^  oi  wood  which  has  been  treated  with  an 

inorganic  salt    preservative  seldom   shows   the  same 

nine  for  the  salt  absorbed  as  that  calculated  from 
the  increase  in  weight  of  the  treated  wood.    Blocks 

of  wood  in  the  green,  air  dried,  and  oven  dried  con- 
dition respectively  were  impregnated  in  a  solution 
alcium  chloride.    Concordant  results  by  the  two 
hods  were  obtained  only  when  the  wood  was  per- 
fectly dry  before  treatment.     Moisture  present  in 
wood  before  treatment  acts  as  a  diluent  of  the  pre- 
serving solution,  and    any    method    of    measuring 
absorption  which  is  based  on  a  measurement  of  the 
weight  OT  volume  of  the  solution  before  and  after 
treatment  is  liable  to  considerable  error.     There  is 
no  reason  to  suppose  that  any  chemical  combination 
.Its  from  the  treatment  of  wood  with  solutions 
of  the  usual  inorganic  salts. — C.  A.  K. 

Patents. 

tnting  m-iteriaX  obtained  from  greensand. 
II  \V.  Charlton.  Jones  Point,  N.Y.,  Assignor  to 
American  Potash  Corporation.  U.S.  Pat. 
1,887,145,  6.1.20.    Appl.,  22.5.17. 

A  WUKISB  or  brownish-white  cementing  material 
i~  made  by  digesting  a  mixture  of  greensand  and 
lime.  When  freshly  made  the  product  is  plastic 
and  self  hardening,  and  it  can  be  still  further 
hardened  by  treatment  with  steam. — A.  B.  S. 

Paving  and  other  purposes;  Composition  for . 

8.    K.    Murray,    Indianapolis,    Ind.       U.S.    Pat. 

1,887,726,  13.1.90.    Appl.,  1.4.18. 
K.umiY  materials  are  ground,  heated,  mixed  with 
-iiffi.  ient  bituminous    cement   to    lightly    coat    the 
particles,  cooled,  re-ground,  heated,  and  mixed  with 
a  further  quantity  of  bituminous  cement 

—A.  B.  8. 


X.    METALS ;  METALLURGY,  INCLUDING 
ELECTROMETALLURGY. 

■<n  mice     reactions;     Equilibrium     in     . 

I.     1'iie-   and    A.    Pongracz.     Z.    Eletrochem., 
1919,  2S.  386—407. 

Tin     equilibrium     conditions      in      the     reaction 
1  >,i;FeO-t-CO    have   been    investigated   by    a 
number    of    different    observers    with     highly     dis 
cordent     results.      The  authors  have  modified   the 
procedure    for    studying    such    a    reaction. 
ith   pure  iron   and   carbon  dioxide,    the 
reaction  was  allowed  to  proceed  for  seven  hours  at  a 
definite    temperature     and    the     gases    were     then 
1        lhe  experiment  was  repeated  at  a  num- 
ber of  temperatures  between  650°  and  950°  C.  and 


the  per  cent,  CO  was  plotted  againai  the  tempera 

ture.       A    similar     set     ot     expen nts    was   made 

.ilk. wing  the  reaction  to  proceed  lor  sixteen  hours, 
and  in  ike  same  wa\    the  seven  and  sixteen  hour  ex 

periments    were    repeated,  starting    from    ferrous 

oxide  (prepared  by  the  oxidation  <>l  pure  iron  with 
bon  dioxide)  and  carbon  monoxide.  In  t  Ins  wa\ 
:  graphs  weie  obtained,  all  of  them  straight 
lines  and  all  converging  to  a  point  ai  about  I'.MI  ('. 
with  about  75;  CO  in  the  gaa,  indicating  thai  in 
•  in  hours  equilibrium  is  already  attained  at  this 
temperature.  The  two  trixteen-hour  graphs  ieli  be- 
tween the  two  seven-hour  graphs  and  much  closer 
together;  they  converge  ai  about  B10°  ('.,  showing 
ih.it  at  this  temperature  complete  equilibrium  is 
reached  in  sixteen  hours.  The  true  equilibrium 
graph  evidently  lies  midway  between  the  two 
Bixteen-hour  graphs.  It  -hows  no  minimum,  but  is 
a  straight  line,  confirming  the  results  of  Schenek 
(this  J.,  1903,  630;  1905,  8Q8;  1907,  098)  and  Levin 
(this  J.,  1912,  926)  and  contradicting  those  of  Baur 
and  Glaessner  (this  J.,  1903,  699).  A  number  of 
very  careful  experiments  showed  that  the  composi- 
tion of  the  gas  phase  at  equilibrium  depends  on  the 

quantity  of  iron  used.     This  can  be  explained  on 

the  assumption  that  the  oxide  phase  is  a  mixture 
or  solid  solution  of  two  components.  Analyses  of 
the  solid  phase  showed  that  this  always  contained 
both  ferrous  and  ferric  oxides.  The  proportion  of 
ferrous  to  ferric  oxide  never  approached  the  coin 
position  required  for  Fe,04.  The  observations  are 
therefore  quite  in  accordance  with  the  requirements 
of  the  phase  rule.  The  fact  that  the  proportion  of 
carbon  monoxide  in  the  gas  phase  increases  with 
the  proportion  of  metallic  iron  present  in  the  solid 
phase  is  of  importance  in  the  equilibrium  of  the 
blast  furnace  It  was  shown  experimentally  that 
the  fall  in  pressure  always  observed  when  carbon 
dioxide  and  iron  are  first  heated  together  is  due, 
not  to  a  chemical  reaction,  but  to  absorption  of  the 
gas  by  the  metal. 

For  carrying  out  the  analysis  of  the  solid  phase 
a  special  process  was  devised.  The  metallic  iron 
was  dissolved  out  by  means  of  mercuric  chloride, 
which  converts  the  metal  into  soluble  ferrous 
chloride  without  attacking  the  oxides.  The  ferrous 
chloride  was  estimated  by  titrating  with  perman- 
ganate. The  oxides  were  then  dissolved  in  hydro- 
chloric acid,  and  in  separate  portions  the  ferrous 
iron  was  determined  by  titration  with  perman- 
ganate and  the  ferric  with  titanous  chloride.  As  a 
check,  the  whole  of  the  iron  in  the  sample  already 
titrated  with  permanganate  was  again  determined 
by  titration  with  titanous  chloride.— E.  If.  R. 

linn;  Behaviour  of in  contact  with  sulphuric 

arid.     C.   E.   Fawsitt  and  A.  A.   Pain.  J.  Proc. 

Hoy.  Soo.  N.S.W.,  1913,  52,  396-405.  (See  also 
this  J.,  1914.  231.) 

Differences  in  electro-chemical  behaviour  show 
that  no  real  similarity  exists  between  iron  which  is 
slowly  dissolving  in  concentrated  sulphuric  acid  and 
iron  rendered  "  passive  "  by  dipping  into  nitric 
acid.  The  action  of  the  acid  produces  a  form  of 
ferrous  sulphate  monohvdrate  on  the  surface  of  the 
iron,  which  causes  the  slowing  down  or  cessation  of 
the  reaction.  In  general,  increasing  dilution  of 
the  acid  with  water  results  in  greater  reactivity. 
but  certain  anomalies  wen-e  observed  in  this  respect, 
notablv  that  89*3%  acid  had  considerably  less  action 
OH  the  metal  than  HI      .  !X)-9%,  87-9%,  or  85%  acid. 

The-  solvent  effect  is  in  all  <  ises  noticeably  increased 
hv  shaking  the  vessel  containing  the  acid  and  the 
metal.— G.  F.  M. 

Zinc  ores:  Electric  resistance  furnace,  for  the  treat- 
ment of .     C.  H.  Fulton.     Amer.  Inst.  Min. 

and  ."Met  Eng.,  Sep.,  L919.  Chem.  and  Met. 
Eng.,  1920,22,73—79. 

Ox  WISED  zinc  ore,  or  roasted  zinc  concentrate,  is 
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mixed  with  crushed  coke  and  pitch,  and  formed  into 
briquettes,  which  are  hardened  by  baking  at  400° — 
500°  C.  An  electric  current  is  then  passed  through 
a  series  of  such  briquettes,  which  act  as  resistors 
when  arranged  in  columns,  and  the  briquettes  are 
heated  to  such  a  degree  that  the  zinc  is  completely 
distilled.  During  the  distillation  process  the 
briquettes  lose  30 — 50%  of  their  weight,  but  main- 
tain their  shape  and  volume.  When  made  up  with 
coke  and  pitch  they  become  practical  conductors  at 
450° — 500°  C,  but  if  the  coke  is  replaced  by  a  pro- 
portion of  coal  the  briquettes  do  not  become  con- 
ductors until  a  temperature  of  620° — 750°  C.  is 
reached,  and  a  higher  degree  of  preheating  is  neces- 
sary. The  furnace  consists  of  a  firebrick  base,  the 
central  part  of  which  holds  the  condenser  structure. 
The  end  portions  contain  electrode  terminals  and 
serve  to  support  the  briquette  charge  and  a  cover- 
ing sheet  steel  retort.  The  two  briquette  charges 
are  distilled  alternately,  and  the  retort  cover  is 
transferred  over  the  one  which  is  being  heated. 
The  retort  bases  and  the  condenser  are  heated  in- 
dependently to  prevent  the  formation  of  "blue 
powder."  A  furnace  taking  19  briquettes,  weigh- 
ing 600  lb.  each,  would  have  a  capacity  of  about 
8'5  tons  of  zinc  concentrate  per  retort  per  24  hours. 

— C.  A.  K. 

Zinc    ores;    Electric    resistance    furnace    of    large 

capacity  for  .     C.   H.   Fulton.      Chem.  and 

Met.  Eng.,  1920,  22,  130—135. 
In  operating  a  zinc-distilling  furnace,  using 
briquettes  of  zinc  ore  and  a  reducing  material  (see 
preceding  abstract),  no  advantage  was  secured  by 
replacing  the  bottom  connexion  between  the  retort 
chamber  and  the  condenser  by  a  similar  connecting 
passage  at  the  top.  The  condenser  consisted  of  a 
steel  shell  lined  with  "  sil-o-cel  "  brick,  with 
an  inner  lining  of  firebrick.  A  longitudinal  parti- 
tion of  firebrick  caused  a  double  passage  of  the 
gases.  The  base  of  the  furnace  was  made  of  a 
movable  pattern,  so  that  the  briquettes  might  be 
set  in  position  after  pressing,  heated  to  about 
500°  C,  and  the  whole  quickly  conveyed  to  the 
furnace  for  distillation,  thus  conserving  the  sensible 
heat  of  the  charge  after  baking.  A  higher  recovery 
of  zinc  is  obtained  by  this  method  of  distillation 
than  by  present-day  retort  processes,  and  estimated 
costs  show  a  marked  reduction  over  present  costs, 

— C.  A.  K. 

Zinc;  Eecovery  of from  low-grade  and  complex 

ores.      D.  A.  Lyon    and    O.  C.  Ralston.      U.S. 
Bureau  of  Mines,  Bull.  168,  1919.     145  pages. 

No  technical  difficulty  exists  in  the  successful  flota- 
tion of  zinc  in  the  slimes  from  the  Joplin  district, 
though  units  of  the  size  required  are  not  capable  of 
being  developed  at  present.  Roasting  the  mineral 
at  600° — 900°  C,  in  presence  of  salt,  was  unsuccess- 
ful, as  in  most  cases  zinc  sulphide  was  not  com- 
pletely oxidised,  and  at  no  time  did  it  seem  possible 
to  obtain  more  than  50%  of  the  zinc  in  a  form 
soluble  in  acid  brine.  For  purposes  of  retort  smelt- 
ing it  is  important  that  no  sulphur  is  left  in  the 
calcined  material,  and  the  chief  objection  to  existr 
ing  types  of  furnaces  is  that  when  the  calcination 
of  the  blende  is  carried  to  the  point  of  satisfactory 
elimination  of  sulphur,  the  costs  of  building  and 
operation  are  very  high.  On  the  other  hand,  the 
conversion  of  zinc  sulphide  into  zinc  sulphate  in  the 
furnace  occurs  only  partially,  even  at  temperatures 
below  that  at  which  zinc  sulphate  decomposes 
(680°  C).  It  has  been  stated  that  30—50%  of  the 
zinc  is  sulphated  at  Great  Falls,  Montana,  in  an 
Anaconda- Wedge  roaster  working  at  about  600°  C. 
Marina  tite  ores  (a  double  sulphide  of  iron  and  zinc) 
give  better  results  in  sulphate  roasting  than 
<;  free  "  ores,  because  of  the  catalytic  effect  of  iron 
oxide,  but  a  proportion  of  the  zinc  is  rendered  in- 


soluble in  sulphuric  acid  by  the  formation  of  zinc 
ferrites  Treatment  of  a  suspension  of  zinc  calcines 
in  water  by  roaster  gases  containing  sulphur 
dioxide  gives  as  good  an  extraction  of  zinc  (as 
bisulphite)  as  extraction  with  sulphuric  acid,  but 
it  is  claimed  that  the  recovery  of  insoluble  zinc 
sulphite  by  boiling  the  bisulphite  solution  is  not 
complete  owing  to  oxidation  of  the  zinc  to  zinc  sul- 
phate. Chemical  methods  of  precipitating  zinc 
oxide  from  the  solutions  obtained  by  leaching  the 
calcined  ore  are  difficult. — C.  A.  K. 

Chloride  volatilisation  experiments  on  ore  from 
Tintic  district.  Utah,  V.S.A.  Chem.  and  Met. 
Eng.,  1920,  22,  52—53. 

Although  laboratory  investigations  have  almost 
invariably  indicated  that  an  economical  recovery 
of  metals  which  form  volatile  chlorides  should  be 
secured  by  roasting  the  mineral  with  sodium 
chloride,  difficulties  have  always  been  encountered 
during  trials  on  a  semi  commercial  scale.  Labora- 
tory work  showed  that  a  volatilisation  of  90%  of  the 
gold,  91%  of  the  silver,  S7%  of  the  lead,  and  72%  of 
the  zinc  could  be  obtained  by  muffle  scorification 
of  an  ore  from  Eureka,  Utah,  which  contained  62% 
insoluble  matter,  5%  CaO,  8%  Pb,  2%  Zn,  and 
15  oz.  Ag  and  01  oz.  Au  per  ton.  The  composition 
and  characteristic  properties  of  this  ore  are  such  as 
to  render  it  unsuitable  for  treatment  by  any  de- 
veloped process.  Silver  chloride,  which  is  prac- 
tically nonvolatile  at  the  temperature  of  the 
furnace  (850°  C),  becomes  volatile  when  lead, 
sodium,  or  calcium  chlorides  are  present.  Sinter- 
ing is  not  favourable  to  volatilisation,  and  may  be 
prevented  by  the  addition  of  lime.  The  lack  of 
success  in  large  scale  trials  is  attributed  to  incom- 
plete chloridising  and  to  the  difficulty  of  maintain- 
ing a  proper  temperature  and  atmosphere  in  the 
furnace.  Zinc  and  copper,  together  with  a  portion 
of  the  lead,  can  be  removed  by  leaching  the  fume 
with  water,  and  gold,  silver,  and  the  remainder  of 
the  lead  are  recovered  by  fusing  the  residue  with 
lime  and  coke.     (See  also  preceding  abstract.) 

— C.  A.  K. 

Copper;     Production     of     from     secondary 

■material.     L.   Addicks.     Chem.   and  Met.   Eng., 
1920,  22,  119—122. 

Miscellaneous  scrap  copper-bearing  material  can 
always  be  introduced  into  the  slag  cupola,  the 
primary  function  of  which  is  to  treat  the  anode  and 
bar  furnace  slags,  but  little  is  effected  except  to 
concentrate  the  metals  into  more  convenient  shape. 
Scrap  material  is  usually  charged  into  the  anode 
furnace,  which  ensures  saving  any  contained  silver 
and  gold  and  getting  the  copper  into  electrolytic 
form.  The  delay  in  blowing  and  skimming  caused 
by  the  addition  of  impure  material  is  an  objection, 
and  the  use  of  a  separate  furnace  for  this  class  of 
work  might  be  an  economy.  By  use  of  a  rever- 
beratory  furnace  having  a  magnesite  bottom  and 
chrome  walls  and  arch,  a  material  free  from  silver 
and  gold  (e.g.,  brass)  can  be  converted  directly  into 
a  casting  copper  The  metallic  oxides  oxidise  in  the 
order  of  their  basicity,  and  a  tin  copper  slag,  fol- 
lowed by  a  cobalt-copper  slag,  may  be  recovered. 
Zinc  and  iron  are  not  of  sufficient  value  to  warrant 
special  treatment.  Nickel  is  usually  separated  as  a 
soluble  sulphate  during  electrolytic  refining,  and 
lead  may  be  readily  removed  from  molten  copper  in 
the  form  of  litharge,  which  has  been  noticed  at 
times  to  liquate  through  the  furnace  bottom. 

— C.  A.  K. 

Metals  and  alloys;   Iieports  of  the   sub-committee 

for   the    standardisation    of   .        Doerinckel, 

Philippi,  Bauer,   and   E.   H.   Schulz.     Metall  u. 
Erz,  1919,  16,  591—600. 

Four    reports    are    presented,    dealing    with    the 
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nclature  and  the  amount  of  permissible  im- 
paritie*  in  brasses,  bronzes,  and  other  copper 
alloys;  and  also  a  tabic  showing  the  properties  of 
the  more  important  braaaas  and  two  tabulated 
schemes  for  tha  standardisation  of  brasses  and 
bronaea  showing  the  limiting  amount  of  impurity 
allowable  in  mam  commercial  alloys.  Tha  recom- 
mendations as  to  the  naming  of  the  alloys  are  sub- 
stantial^   the  same  as  those  put  forward  hy  the   ln- 

ttitute  oi   Metals  Committee  (this  J     1914.  818). 

—A.   H.    IV 

rr-aniimony   ailoys;    Expansion    of  .     P. 

Braeaeo.    Comptea  rend.,  1890,  170.  103—106. 
'I  m  in.  an  coefficient  of  expansion  between  UK)0  and 
300°  C.  ol   copper-antimony  alloys  increases  with 

the  percentage  ot  antimony  present  up  to  38*6%  Sb, 

and  then  diminishes,  the  differences  between  the 
results  with  quenched  and  annealed  alloys  being 
only   very  slight.     Certain   alloys   within  the.  range 

Ml%   Sb  show-   for  a   given  temperature  a  con- 
siderable increase  in  volume,  with  increase  in  the 
antimony  contents       Here,   again,   the  maximum  is 
is  i;      Sl\  and  then  rapidly  drops  to  zero 
at   50   ,     Sb.      The    maximum    point   in    both    oases 

ponds  to  the  definite  compound  Cu,8b. 

— W.  G. 

Bimulh,  tin,  and  wolfram  ores;  Treatment  of . 

\\     K.   Hitchcock  and  .1 .  I{.  Pound.  Proc.  Austr.il. 
Inst.  Min.  and  Met.,  1919,  [35],  33—73. 

A  nrumi  account  of  the  methods  employed  in 
mining,  milling,  and  magnetic  separation  of  tin. 
bismuth,  and  tungsten  ores  is  given.  After  hand 
picking  of  the  ore  hoth  before  and  after  breaking 
the  rock,  the  material  is  further  reduced  between 
rolls,   and   passes  over  jigs  of  the  Hart/,  type.     The 

overflow  from  the  hydraulic  clasaifiers  passes  to  two 
Rittingen  classifiers,  and  i  fed  on  to  Wilfley  tallies, 
from  which  the  concentrates  are  treated  in  a 
huddle.     All   concentrates   are  dried   and   divided 

into  four  sizes  by  si  reening,  each  size  being  treatei! 

separately  on  a  Wetherill  magnetic  separator.    For 

economic  handling  the  ore  must  be  fed  evenly  on  to 
the  conveying  belt  and  the  full  effect  of  the  mag- 
field    utilise,)   by   bringing   the   magnet,   as 
to  the  ore  as  possible.    The  speed  of  the  cross 
belts  should  carry   the  particles  clear  of  the  mag- 
iii  Me   field;   a  speed  of  about  300  ft.   per   min.   is 
usually   sufficient.       This   type   of   machine    is  not 
or  the  treatment  of  slimes,  and  the  best 
material    is    that    "  minus    1(1    and    plus   20 
averaging  U'01  in.  diameter.     The  "seconds" 

coocen  bates  yield  aft  paration  pyritic 

wolfram  and  pyritic  tin-bismuth  products,  and 
.1  separately  to  convert  the  pyrites 
into  magnetic  iron  sulphide  or  oxide.  A  further 
magnetic  separation  follows.  The  grade  of  the 
lower  class  concentrates  is  raised  by  separating  the 
magnetic  minerals  (e.g.,  ilmenite,  chromite,  mag- 
netite!, and  the  tin  is  obtained  along  with  the  other 
in. ii-ui. n.-iiet i.  minerals,  such  as  quarts,  zircon,  and 
non-ma   netii   spinel. — C.  A.  K. 

Wulfenite:  its  concentration  and  separation  from 
barite.  J.  I*.  Bonardi.  J.  Franklin  Inst.,  1920, 
1X9,   17     61. 

A  rjs.sc  vk  is  given  of  the  occurrence  in  America  of 
molybdenum  ores,  tests  for  molybdenum,  methods 
for  its  quantitative  estimation  in  ores,  the  pro- 
of wulfenite,  and  the  ordinary  methods  of 
i  in.  .titration  of  the  more  commonly  occurring  wul- 
fenite ore*.  This  is  followed  by  a  detailed  descrip- 
tion of  laboratory  experiments  on  a  "  middling  " 
material  containing  ■",'.'-  barito  and  5'50%  molyb- 
denum as  wulfenite,  along  with  quartz  and  some 
lead  containing  minerals- — mimetite,  pyromorphite, 
vanadipite.  eti  The  original  ore  contained  about 
2%    o?    inol>  i*L mini    and    was    concentrated    on    a 


Wilfley  table,  leaving  the  middling  product  experi- 
mented en.     'I  be  ore  was  examined   mil  i  nscopically 

and  subjected  to  screening,  Wilfley  table,  and 
flotation  teste,  tabulated  results  being  given.    The 

llotatiou  teat,  after  a  sulphiding  treatment  with 
sodium  sulphide,  showed  little  or  no  separation  of 
the  wulfenite  from  the  barite  owing  to  the  presence 
of  iron,  and  sot if  the  wulfenite  was  lost,  by  solu- 
tion in  the  sulphiding  liquor.  The  Wilfley  table 
in,  thud    gave  a  concentrate   with    M        molybdenum 

and  a  recovery  of  from  (in      to  7ii    .— B.  V.  8. 

Molybdenum;  Reversible  reaction  of  water  on . 

(.    Chaudron.    Comptea  rend.,  1920,  170.  182—185. 

A  srtMiY  of  the  system  water  vapour,  molybdenum, 
hydrogen,  molybdenum  dioxide  over  the  tempera- 
ture range  '7lKI°— 1100°  C.  The  values  of 
K=pH,0/pHa  obtained  by  the  oxidation  of  the 
metal    or    the    reduction    of    the    oxide    are    in    close 

agreement. — W.  (!. 

By-product  recovery  in  coke  manufacture.  Bcrthe- 
lot.    See  Ha. 

Coal  pyrites.     Yancey.     See  VII. 

Melting  point  methods.  Dana  and  Foote.  See 
XXIII. 

Patents. 

/,  on  and  steel;  Process  and  ladle  for  the  deoxidation 
of by  means  of  calcium  carbide,  lfmhlingscho 

Im-i  n-  und  Stahlwerke  G.m.b.H.,  and  W*.  Koden- 
hauser,  Volklingen.    Ger.  Pat,  298,847,  31.5.16. 

Molten  calcium  carbide  is  added  to  the  metal  bath 
from  a  ladle,  the  lining  of  which  consists  of  carbon 
or  a  mixture  of  carbon  and  other  refractory,  the 
ladle  being  preheated  electrically  to  prevent  chilling 
of  the  carbide. — A.  R.  P. 

Blast  furnace  gases;  Apparatus  relating  to  the  cool- 
ing of  — — .  J.  E.  AVevman,  Newcastle-upon- 
Tvne.  Eng.  Pat.  137,378,  16.1.19.  (Appl. 
1150/19.) 

Ixcrkaskd  efficiency  of  cooling  is  obtained  by  using 
a  forced  circulation  of  the  cooling  water.  The  top 
box  of  the  economiscr  is  divided  vertically  in  halves. 
Pipes  extend  from  the  top  box  vertically  down- 
wards, each  pipe  being  divided  by  a  partition  which 
extends  almost  to  the  bottom  of  the  pipe.  The 
cooling  liquid  passes  along  one  side  of  the  top  box 
and  down  half  of  each  of  the  pipes  attached  to 
it.  and  up  the  other  half  to  the  other  side  of 
the  top  box.  The  pipes  are  circular  in  section  to 
allow  of  the  use  of  scraping  gear  and  scrapers  in  the 
usual  manner. — W.  P. 

Electric  furnace;   \re-type [for  melting  metals] 

and  method  of  operating  same.     W.   E.  Moore, 
Assignor  to  Pittsburgh  Engineering  Works,  Pitts- 
burgh, Pa.    U.S.Pat.  1,328,083,23.12.19.    Appl., 
30.7.17. 
MsTAIi  is  melted  in  an  electric  furnace  of  the  arc 
type,    provided    with   a    number   of   electrodes,    by- 
effecting    a   short-circuit   or    contact   between    the 
charge  and  one  of  the  electrodes,  whilst  maintain- 
ing an  arc  between  the  charge  and  another  of  the 
electrodes;  subsequently  an  arc  is  formed  between 
the  electrode,   previously   short-circuited,   and   the 
charge. — B.  N. 

Ores;  Process  and  apparatus  for  extracting  [roast- 
R.  Wallner,  Bisbee,  Ariz.  U.S.  Pat. 
1,326,125,  2:3.12.19.  Appl.,  20.10.17. 
OBI  is  roasted  in  a  rotating  retort  which  is  heated 
externally,  and  through  which  fresh  air  is  forced 
in  opposite  directions  alternately. — AV.  E.  F.  P. 
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Fine-grained  ores;  Process  for  smelting  by 

introducing  them  into  the  blast  furnace  by  means 
of  the  blast.  O.  Baumann,  Amberg.  Ger.  Pat. 
314,777,  3.2.18. 
In  working  the  process  described  in  Ger.  Pat. 
312,935  (this  J.,  1920,  70  a)  the  blast-furnace  shaft 
is  fed  with  nearly  spherical  lumps  of  limestone  and 
coarse  ore  and  tired  with  pulverised  coal  or  com- 
bustible furnace  gases  blown  into  the  tuyeres  to- 
gether with  fine-grained  ore.  Each  tuyere  is  pro- 
vided with  a  valve  which  regulates  the  amount  of 
dust  carried  according  to  the  volume  of  the  blast. 
The  shaft  may  be  provided  with  an  upper  row 
of  tuyeres,  through  which  air  is  introduced,  whereby 
the  gases  are  converted  into  carbon  dioxide  and  the 
coarse  ore  is  roasted  in  the  shaft.  The  production 
of  steel  in  the  blast-furnaoe  by  this  method  is 
claimed  without  the  intermediate  production  of  pig- 
iron  rich  in  carbon. — A.  R.  P. 

Acid  or  like  baths  for  treating  wire.  Oates  and 
Green,  Ltd.,  and  C.  H.  Ashton,  Halifax.  Eng. 
Pat.  137,414,  25.2.19.    (Appl.  4665/19.) 

Titaniferous  iron  ores;  Process  for  the  direct  pro- 
duction of  refined  iron  and  refined  steel  from 

J.  J  and  W.  A.  Loke,  The  Hague,  Netherlands. 
U.S.  Pat.  1,328,636,  20.1.20.    Appl.,  29.9.16. 

See  Eng.  Pat.  5618  of  1915;  this  J.,  1916,  52. 

Steel;  Process  for  making  basic in  open-hearth 

steel  furnaces.  C.  H.  F.  Bagley,  Stockton-upon- 
Tees.  U.S.  Pat.  1,328,803,  27.1.20.  Appl.,  19.9.18. 

See  Eng.  Pat,  116,663  of  191S ;  this  J.,  1918,  472  a. 

Iron,  steel,  or  cast-iron;  Process  of  directly  and 
completely  transforming  and  reducing  iron  ores 

into .    G.  Jakova-Merturi,  Paris.    U.S.  Pat. 

1,329,055,  27.1.20.    Appl.,  16.10.17. 

See  Eng.  Pat.  129,354  of  1917;  this  J.,  1919,  684  a. 

Metallic  objects;  Method  of  developing  defects  in 

.      A.    S.    Macdonald,    Great   Neck    Station, 

N.Y.,  and  H.  P.  Macdonald,  Montclair,  N.J., 
Assignors  to  The  Snead  and  Co.  Iron  Works, 
Jersey  City,  N.J.  U.S.  Pat.  1,327,341,  6.1.20. 
Appl.,  13.4.18. 

See  Eng.  Pat.  134,791  of  1919;  this  J.,  1920,  30  a. 
Ferrosoferric  oxide.    Ger.  Pat.  314,697.    See  VII. 
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B eg e iterating    chromic    acid.       McKee    and    Leo. 
See  VII. 

Patents. 

Electrical  separation  of  substances  in  suspension  in 

gaseous  media;  Apparatus  for  the  .     Soc. 

Gallet  et  Cie.,  Paris,  and  Soc.  Poussin  Rondeaux 
et  Cie.,  Pantin,  France.  Eng.  Pat.  116,104, 
22.5.18.     (Appl.  8529/18.)    Int.  Conv.,  22.5.17. 

An  apparatus  for  the  electrical  separation  of 
materials  in  suspension  in  a  gas  comprises  a  per- 
forated or  non-perforated  tubular  electrode,  with 
a  wire  along  the  longitudinal  axis  forming  the 
second  electrode  and  stretched  and  supported  on 
insulators  mounted  in  attached  chambers.  The  gas 
inlet  is  arranged  some  distance  above  the  insulator 
chamber,  so  as  to  create  an  electrical  protecting 
zone  consisting  of  a  portion  of  the  tubular  electrode 
in  which  no  dust  is  deposited.  In  an  alternative  form 
the  gas  inlet  opens  into  the  tubular  electrode  at 
about  the  middle  of  its  length,  the  gas  escaping  from 
both  ends,  or  in  a  further  form  an  electrical  pro- 
tecting zone  is  formed  by  an  auxiliary  tubular  elec- 
trode of  reduced  length  carried  by  the  insulator 
chamber. — B.  N. 


Electrical  purification  of  hot,  dust-laden  gases;  Col- 
lecting   electrodes   for   the   .        H.    Piining, 

Miinster.    Ger.  Pat.  314,030,  26.6.18. 

The  electrodes  are  composed  of  refractory  material 
containing  alumina,  magnesia,  and  silica,  such  as 
porcelain,  firebrick,  or  like  materials.  With  rise  of 
temperature  the  conductivity  of  the  electrodes  in- 
creases. By  the  use  of  such  electrodes  gas  may  be 
freed  from  dust  without  the  necessity  of  lowering 
its  temperature. — J.  S.  G.  T. 

Electrodes  for  electro-osmotic  processes.  Elektro- 
Osmose  A.-G.  (Graf  Schwerin  Ges.),  Berlin.  Eng. 
Pat.  135,816,  25.6.18.  (Appl.  10,454/18.)  Int. 
Conv.,  20.10.17. 

Two  perforated  sheets  are  connected  together  by 
means  of  distance  pieces  or  by  a  corrugated  sheet 
so  as  to  form  a  grate-like  carrier,  on  each  side  of 
which  a  wire  fabric  is  fixed  which  is  easily  discon- 
nected ;  or  several  wire  fabrics  of  different  degrees 
of  fineness  may  be  arranged  one  above  the  other 
on  the  two  sides  of  the  carrier.— B.  N. 

Electric  furnaces.  T.  H.  Watson  and  Co.  (of 
Sheffield),  Ltd.,  H.  A.  Greaves,  H.  Etchells,  and 
W.  Travis,  Sheffield.  Eng.  Pat.  136,960,  21.2.19. 
(Appl.  4320/19.) 

A  hearth  or  lining,  consisting  of  a  layer  of  elec- 
trically conductive  broken  chromite,  is  employed  in 
electric  furnaces  in  contact  with  the  metallic  con- 
nections, and  this  is  surmounted  or  adjoined  by  :> 
ramming  of  silicious  material  mixed  with  tar  or 
pitch,  with  or  without  finely-divided  metal.  The 
upper  lining  is  of  a  depth  sufficient  to  keep  the 
bath  of  metal  from  contact  with  the  chromite  or 
other  electrically  conductive  material  employed. 

— B.   N. 

Induct  ion- furnace.  M.  Unger,  Pittsfield,  Mass., 
Assignor  to  General  Electric  Co.  U.S.  Pat. 
1,326,120,  23.12.19.    Appl.,  21.4.19. 

The  furnace  has  a  melting  chamber  the  side  walls 
of  which  are  inclined  outwards  from  each  other  at 
an  angle  of  60°— 90°.— W.  E.  F.  P. 

Electric  arc  furnaces;  Method  of  fixing  electrodes 
in  — — .  Ges.  fur  Elektrostahlanlagen  m.b.H., 
Berlin,  and  W.  Rodenhauser,  Vblklingen.  Ger. 
Pat.  314,884,  27.10.17. 

The  frame  for  making  contact  with  the  electrode 
surrounds  the  latter,  and  is  angular  or  U-shaped 
in  section.  Below  the  frame  and  insulated  there- 
from is  a  ring  gripping  the  electrode  tightly  and 
forming  a  support.  There  is  considerable  space 
between  the  frame  and  the  electrode,  and  this 
space,  together  with  that  intervening  between  the 
ring  and  the  frame,  is  tightly  packed  with  com- 
pressed material  containing  much  carbon. 

—J.  S.  G.  T. 

Battery-plate  envelope.  C.  C.  Carpenter,  Assignor 
to  U.S.  Light  and  Heat  Corporation,  Niagara 
Falls,  N.Y.  U.S.  Pat.  1,325,710,  23.12.19.  Appl., 
16.4.13.    Renewed  8.5.19. 

A  battery  plate  is  protected  by  slotting  it  from  one 
edge  to  a  point  adjacent  to  the  opposite  edge  and 
enclosing  it  in  alternate  "  punchings  "  of  soft 
rubber  having  integral  projections  passing  through 
the  slots,  and  strips  of  metallic  zinc  arranged  in 
planes  at  right  angles  to  the  surface  of  the  plate. 
The  open  ends  of  the  slots  are  closed  and  the  soft 
rubber  vulcanised  to  provide  a  hard  rubber  en- 
velope, the  plate  being  afterwards  treated  in  an 
acid  bath  to  dissolve  the  zinc. — B.  N. 

Electrode  for  electrolytic  apparatus.  R.  D.  Mer- 
shon,  New  York.  U.S.  Pat.  1,326,134,  23.12.19. 
Appl.,  2.4.17. 

An  electrode  for  electrolytic  apparatus  comprises  a 
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arimped  or  foldiil  plate  of  sheet  iiii'tal  having  aper- 
ture in  the  bends  of  tho  crimps  or  folds. — B.  N. 

Mrrtrolytt  olytit  condensers.     J.  Slepian, 

Pittsburgh,  Pa.,  Assignor  to  Wetttnghonae  Elec- 
tric ami  Manufacturing  Oo.     U.S.  Pat.  1,824,297, 
12.19.     Appl.,  16.1.19. 
\n  I  l.i -truly  te  tor  condensers,  lightning  arresters, 
■ts,  ami  the  like  comprises  an  aqueous  solu- 
tion of  an  alkaline-earth  aluminate. — B.  N. 

ii  for  the  manufacture  of . 

i'    Hannach,  Bariin-Wilmersdorf,  and  11.  Bocker 

uiul  I'd.,  Berlin,     (in-.  Pat.  304,261,  14.10.16. 

Aitiiiii'uuin  selenium  is  treated  with  a  solution  of 
quinolinc,  silver  is  added,  and  the  mixture 
i  to  about  200°  C.  The  mixture  is  then  cooled 
extremely  slowly,  say,  over  a  period  of  from  two  to 
three  days.  Selenium  cells  ron.structed  of  the  result- 
ing product  are  extremely  sensitive  to  light. 

—J.  S.  G.  T. 

Electrolyte  for  high  temperature  combustion  electric 

cells.     Siemens  und  llalske  A.-G.,  Siemensstadt. 
-,585,29.3.18. 

Is  place  of  an  electrolyte  which  is  liquid  nt  tho 
working  temperature  of  the  cell  an  electrolyte  of 
the  nature  of  an  enamel  is  employed,  which  is  an 
■  ■lytic  conductor,  is  impermeable  to  gas,  and 
coefficient  of  expansion  as  nearly  as  possible 
tho  same  as  that  of  the  metallic  electrodes.  The 
enamel  is  composed  »■>-•  -ii t  i .i I l_v  of  a  fused  mixture 
n  alkaline  basis  such  as  borax,  alkali  phosphate 
or  silicate,  alkalis  or  alkali  carbonates,  together 
with  one  or  more  metallic  oxides,  these  latter  l>eing 
more  or  less  conductors  of  the  second  class  at 
ordinary  temperatures,  but  conducting  electro- 
lytioally  at  higher  temperatures.  The  oxides  of 
manganese,  chromium,  iron,  vanadium,  uranium, 
etc.,  may  be  employed  for  this  purpose.  Alterna- 
tively the  enamel  may  be  constitued  of  definite  com- 
ponndi  of  the  alkalis  and  oxides,  e.g.,  sodium  fer- 
uite,  sodium  vanadate,  or  mixtures  of  such  com- 
I -mi n«ls.  Tho  enamel  is  fused,  then  powdered  and 
employed  as  an  electrolyte  in  the  usual  manner. 
As  the  enamel  is  impermeable  to  gas  even  in  very- 
thin  layers,  the  combustion  cell  can  be  constructed 
so  as  to  possess  a  very  low  internal  resistance. 

—J.  8.  G.  T. 

entt  employed  in  electric  batteries. 
W.  Kail,  Berlin.    Ger.  Pat.  309,242,  16.7.15. 

Med  to  the  customary  depolarisers.  The 
soot  should  bo  free  from  tarry  and  greasy  matter, 
and  if  necessary  these  are  removed  by  means  of 
alkalis,  acids  or  heat.— J.  S.  G.  T. 

ifoi  •   Wooden  —   [for  electric  cells}.     M. 
LBfiTer,  Soest.    Ccr   Pat.  314,728,  27.7.17. 

Ths  separator   is   made   of    wood    which    has   been 

immersed  in,  or  treated  with,  a  salt  solution  so  that 

on  subsequent  drying  crystals  of  salt  are  deposited 

in  the  pores  of  the  wood.     Shrinkage  on  drying  is 

prevented,  and  wood  so  treated  ran  be  stored  for 

any  length  of  time.    'When  the  wood  is  brought  into 

J    with   acid    in    an    electric   cell    the   salt    is 

her  in  whole  or  in  part  or  converted  into 

I  harmless  compound.     The  separator  possesses  an 

extreme)*  high  porosity,  as  the  pores  of  the  wood 

tricted  nor  choked.— J.  S.  G.  T. 

■■I    of   power   absorbed   in 

I      t      Gow  and  D.   F.  Campbell,  London. 

i    -    Pat.  1,827,548,6.1.20.    Appl..  34.4.19. 

ng.  Pat.  125,522  of  1918;  this  J.,  1919,  425  a. 

Calcium    cyunamide    oven.      U.S.    Pat.    1,326,442. 
See  VII  '       ' 

re.    U.S.  Pat.  1.326,083.    See  X. 
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Linseed  oil;  -V'ii-  hexabromide   met&od  fur  . 

I..  L.  Steel,-  ami  K.   M    Washburn.     .1.  1  nd    Kng. 
t  i.em  ,  1920,  i-    i2 

IIhinkk  ami  Mitchell's  method  of  determining  the 

amount  of  linolenie  liexiibreiuiile  yielded  by  the 
faltj  anils  of  linseed  oil  lias  been  modified  by  ,  lie,  t 

1 inatiou  in  a  solvent  iii  which  the  hexa- 

bromide   is  .soluble  (e.g.,  chloroform),  removing  tho 
of    bromine    by    the    addition    of    a    reagent 

tainyli  nil.  separating  the  hexabromide  and  washing 
it  thoroughly  with  ether  previously  saturated  with 
hexabromide.  The  amount  of  hexabromide  thus 
separated   from  the  tattv  a,  ids  ni  seven  different 

samples   of   linseed    oil    ranged    from   456   to    I 

duplicate  determinations  agreeing  within  about 
0-5%.  Apparently,  therefore,  the  yield  of  hexa- 
bromide is  a  more  constant  value  than  the  iodine 
value  of  raw  linseed  oil.  Cottonseed  and  tung  oil 
fatty  acids  gave  no  precipitate,  whilst  a  sample  of 
SOya  bean  oil  yielded  22%.     Experiments  with  mix- 

indicated  that  it  may  be  possible  to  detect  5% 
of  oils  low  in  hexabromide  yield  in  linseed  oil  by 
this  method.— C.  A.   M. 

SgiMjlene:_  a  highly  unsaturated  hydrocarbon  in 
shark  liver  oil.  M.  Tsujimoto.  J.  Ind.  Kng. 
Chem.,  1920,  12,  63—72.  (See  also  this  J.,  1916, 
609,  1121.) 

SqUALBNE  is  of  most  frequent  occurrence  in  tho 
liver  oils  of  the  Squalidm,  but  is  also  found  in  con- 
siderable amount  in  the  oils  of  several  other 
species,  including  the  frill  shark  and  basking  shark 
(Cetorhinidte).  For  the  approximate  quantitative 
separation  of  hydrocarbons,  including  squalene,  in 
shark  liver  oils  50  grms.  of  the  oil  is  distilled  under 
a  reduced  pressure  of  about  10  mm.,  and  in  u 
current  of  carbon  dioxide  or  other  indifferent  gas. 
The  acid  value  of  the  distillate  is  calculated  into 
oleic  acid  and  deducted  from  the  weight  of  the  dis- 
tillate, the  difference  giving  the  approximate 
quantify  (within  about  1'6%)  of  hydrocarbons. 
Squalene  obtained  from  aizame  shark  oil  had 
sp.  gr.  0-8591  at  15°/4°  C.,  and  0&559  at 
20°/4°  C.  In  the  Livache  test  it  absorbed  oxygen 
very  slowly  after  the  first  three  days,  but  the 
amount  became  nearly  constant  (243%)  in  23  to  28 
days.  The  oxygen  absorption  calculated  from  the 
formula  C,„H ,„(),.  was  23'66%.  On  debrominating 
the  dodeeabromide,  C—H„Br1,  an  oily  liquid  with 
refractive  index  1*4950  at  20°  C.  was  obtained.  Tho 
formation  of  the  characteristic  hexah.v  lroi  blonde 
is  the  most  distinctive  test  for  squalene  (this  J., 
1918,  312  a).  The  hexabromide  forms  white  lustrous 
crystals  which  turn  brown  at  115° — n8n  C.  and 
melt  to  a  brown  liquid  at  125°— 126°  C.  Although 
the  hydrocarbon  "  spinacene  "  isolated  by  Chap- 
man from  Portuguese  shark  liver  oils  (this  J.,  l:H7, 
392,  602)  differs  slightly  in  some  of  its  physical 
characters  from  squalene,  it  seems  probable  that 
the  two  hydrocarbons  are  identical.  (See  also 
J.  Chem.  Soc,  March,  1920.)— C.  A.  M. 

SguaZene;  Occurrence  of in  the  egg  oil  from  a 

shiul; .    M.  Tsujimoto.    J.  Ind.  Eng.  Chem.,  1'j20, 
12,  73. 

I'm;  oil  separated  from  the  eggs  of  tho  Japanese 
shark  Leptdorhimu  fctnbei  (Tanaka)  was  a  light 
brown  substance,  which  was  mainly  Bolid  at  the 
ordinary  temperature  It  had  the  follow  ing  charac- 
ters:- Sp.  gr.  at  15°  C,  0-8997;  acid  value,  9P8; 
Baponif.  value,  1070;  iodine  value  (Wijs),  1770; 
refr.  index  (20°  C),  1'4769 ;  and  unsaponiuable 
matter,  330%.  When  treated  with  dry  hydrogen 
chloride  in  ethereal  solution  it  yielded  2<!,e  of  a 
white  crystalline  precipitate  (m.  pt.  123*' — 124°  C), 
which  was  identified  as  squalene  hexahydrochloride. 

e  2 
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Squalene  has  also  been  separated  from  the  egg  oil  of 
the  frill  shark,  Chlamydoselachus  anguineus. 

— C.  A.  M. 

Mountain   elder  (Sambucus  racemosa);  Fatty  oil 

from  the  berries  of .    H.  Thorns.    Ber.  deuts. 

Pharm.  Ges.,  1919,  29,  598—627. 

The  seeds  of  the  berries  of  the  mountain  elder 
(Sambucus  racemosa,  L.)  yielded  on  hot  expression 
o0%  of  a  drying  oil  consisting  essentially  of  the 
glycerides  of  linolic,  linolenic,  and  oleic  acids,  and 
possibly  of  isolinolenic  acid,  together  with  some 
palmitic  and  stearic  acids.  Eight  samples  of  the 
oil  of  different  origin  had  the  following  characters  : 
Sp.  gr.  0-9242— 0r9439  at  21°  C. ;  nD"  (1  sample) 
=1*47967;  acid  value,  3-07— 29-24;  saponif.  value, 
186-9—198-1;  and  iodine  value,  156-3—177-4.  The 
fruit  oil  differed  materially  in  character,  a  sample 
giving: — Sp.  gr.  0'9214  at  21°  C. ;  solidification 
pt.,  -4°  C. ;  acid  value,  5'59;  saponif.  value,  196'5; 
and  iodine  value,  986.  The  oil  has  toxic  properties, 
which,  however,  can  be  removed  by  heating  it  to 
200°  C— C.  A.  M. 
Fat  extraction  apparatus.     Pickel.     See  XXIII. 

Patents. 

Oxide  of  nickel  catalysers  employed  in  the  hydro- 
genation  of  fatty  bodies;  Process  for  regenerating 

.     G.   N.  Vis,   Paris.     U.S.   Pat.   1,326,122, 

23.12  19.    Appl.,  21.11.17. 

The  spent  catalyst  is  treated  with  a  solvent  to  re- 
move fatty  bodies,  calcined  to  destroy  any  remain- 
ing organic  matter,  washed  with  water  to  remove 
soluble  inorganic  impurities,  and  dried. 

— W.  E.  F.  P. 

Fats  and  oils;  Process  for  neutralisation  of by 

esterification  of  the  free  fatty  acid.  H.  Schlinck 
und  Co.  A.-G.,  Hamburg.  Ger.  Pat.  315,222, 
11.6.16. 

The  fat  or  oil  is  heated  with  glycol,  for  example: 
100  kilos,  of  olive  oil,  containing  20%  of  free  fatty 
acid,  is  heated  for  several  hours  under  a  reflux 
condenser  with  2'2  kilos,  of  glycol.  The  water  pro- 
duced in  the  reaction  is  removed  by  passing  a  slow 
current  of  inert  gas  through  the  apparatus,  or  by 
the  use  of  a  vacuum,  or  bv  other  suitable  means. 

—A.  R.  P. 

Detergent ;  Preparation  of  a  pasty  .       Chem. 

AVerke  Miinchen  O.  Barlocker,  G.m.b.H.,  Augs- 
burg.   Ger.  Pat.  314,909,  16.1.18. 

Sodium  bicarbonate  is  added  to  a  solution  of  water- 
glass  to  form  a  pentasilicate  in  which  finely-divided 
silicic  acid  is  suspended.  The  mixture  is  stabilised 
by  the  addition  of  magnesium  hydroxide,  which 
prevents  hardening.  The  product  dissolves  in 
water  to  an  opalescent  liquid. — A.  R.  P. 

Jlydiogenoting    hard   oils;   Process   for   preparing 

catalytic    agent    tor .      K.    Kimura,    Kobe, 

Japan.  U.S.  Pat.  1,327,396,  6.1.20.  Appl., 
1.8.17. 

See  Eng.  Pat.  118,323  of  1917;  this  J.,  1918,  594  a. 

OH;  Extraction     of  from    vegetable    fruits. 

N.  A.  Gavin,  Kinshasha,  Belgian  Congo;  M.  M. 
Gavin,  executrix,  Assignor  to  Lever  Bros.,  Ltd., 
Port  Sunlight.  U.S.  Pat.  1,328,278,  20.1.20. 
Appl.,  3.3.17. 

See  Eng.  Pat.  111,676  of  1917;  this  J.,  1918,  741  a. 

Oil  emulsions.     U.S.  Pat.  1,327,835.     See  I. 

Fat  for  shortening.    U.S.  Pat.  1,326,276.   See  XIXa. 


XIII.- PAINTS;  PIGMENTS;  VARNISHES; 
RESINS. 

Colophony;     Autoxidation     of     .       L.     Paid. 

Kolloid  Zeits.,  1919,  25,  241—246. 
When  a  solution  of  colophony  in  alkali  is  treated 
with  hydrochloric  acid  a  voluminous  precipitate  of 
y-pinic  acid  is  obtained ;  this  substance  melts  at 
75° — 76°  C.  when  freshly  prepared,  but  in  eight 
months  the  melting  point  rises  to  88°  C.  a-Pinic 
acid  has  a  constant  melting  point,  81° — 83°  C,  and 
shows  a  tendency  to  form  liquid  crystals.  It  is 
soluble  in  water  and  petroleum  as  also  is  -y-pinic 
acid.    /3-Pinic  acid  melts  at  98°— 100°  C— J.  F.  S. 

Pesins  from  Cochin  China;  Characteristics  of  some 

.    P.  Nicolardot  and  C.  Coffignier.    Bull.  Soc. 

Chim.,  1920,  27,  71—74. 

Ten  specimens  of  resins  from  different  sources  have 
been  examined.  They  closely  resemble  one  another, 
are  of  the  soft  type  and  of  no  special  interest  for 
the  manufacture  of  varnishes.  Their  character- 
istics, sp.  gr.,  m.  pt.,  and  acid  and  saponification 
values  are  tabulated.  None  of  these  resins  was 
completely  soluble  in  2V/2  alcoholic  potassium 
hydroxide;  and  in  every  case  the  alcoholic  solution 
gave  either  a  milkiness  or  a  precipitate  on  the 
addition  of  water. — W.  G. 

Abietic  acid.     T>.  Johansson.     Arkiv  Kem.,  Min., 
Geol.,  1917,  6,  No.  19. 

Abietic  acid  is  reduced  by  hydrogen  in  presence  of 
platinum  black  to  dihydroabietic  acid,  C20H3,02, 
m.pt.  173°— 178°  C,  'but  this  compound  gives 
approximately  the  same  Hiibl-Waller  and  Winkler 
iodine  values  as  the  parent  acid.  Further,  the 
values  increase  with  the  duration  of  the  reaction, 
and  similar  relationships  are  shown  by  rf-pimaric 
acid  and  its  dihydro  derivative.  It  is,  therefore, 
suggested  that  the  unreduced  acids  contain  at  least 
two  non-equivalent  double  bonds,  or  that  substitu- 
tion by  iodine  also  occurs.  No  derivatives  of  this 
type  could,  however,  be  isolated.  The  author  con- 
siders the  presence  of  an  aromatic  or  hydroaromatic 
nucleus  in  the  molecule  of  abietic  acid  to  be  now 
definitely  established  (compare  Easterfield  and 
Bagley,  this  J.,  1904,  989).  (See  further,  J.  Chem. 
Soc,  March,  1920.)— J.  K. 

Asphaltic  sludge.    Baskerville.    See  11a. 

Patents. 
Iron  oxide  slimes.     Ger.  Pat.  305,083.     See  VII. 

Antiseptic  material.    Ger.  Pat.  315,017.  See  XIXb. 

XIV.-  INDIA-RUBBER ;    GUTTA-PERCHA. 

Pubber;  Synthetic .    H.    P.     Stevens.     Bull. 

Rubber  Growers'  Assoc,  1919,  1,  [3],  55—56. 

Two  samples  of  German  synthetic  rubber,  one  con- 
sisting of  a  colourless  transparent  slab  and  the 
other  of  an  opaque  reddish-brown  crepe,  were  found 
to  be  free  from  fatty  oils  and  "  substitutes."  The 
materials,  which  yielded  respectively  4'73%  and 
4'37%  on  extraction  with  acetone  and  refused  to 
dissolve  in  benzene  although  they  swelled  consider- 
ably, were  difficult  to  work  into  smooth  sheet  and 
vulcanised  much  more  slowlv  than  natural  rubber. 

— D.  F.  T. 

Rubber  from  matured  coagulum  (slab);  Uniformity 

of .     H.  P.  Stevens.     Bull.  Rubber  Growers' 

Assoc,  1920,  2,  [1],  68—71. 

The  statement  of  Eaton  and  Grantham  as  to  the  re- 
markable uniformity  of  "  slab  "  rubber  is  not  justi- 
fied.    (See  also  de  tries,  this  J.,  1918,  664  a.) 

— D.  F.  T. 
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[Rubber]   latex  coagulant;   Synthetic  acetic  acitl 
us  (« .   H.  P.  Stevens.   Bull.  Rubber  Growers' 

I  .1  190,  -',  [  1J,  71. 

A  sample  of  synthetic  acetic  acid  prepared  from 
v  lene,  w  hen  applied  as  .i  coagulant,  gave  results 
identical  with  those  observed  inth  acetic  acid  pro- 
duced from  pyroligneous  acid. — D.  F.  I. 

'■tier,-]  Effect  of  varying  proportion*  of  acid  in 

I  tuition  on  the  rate  of  ours  [of ].    H.  P. 

ii       Hull.  Rubber  Growers   Assoc.,  1919,  l, 
[1],  39     ll 

observation  of  other  investigators  to  the  effect 
ih.it  an  i ii.  rease  in  tho  proportion  of  acetic  acid 
.  auaee  a  ■  !•■.  rease  in  the  rate  of  vulcanisation  of  the 
resulting  rubber,  is  confirmed.  The  effect  is  a  little 
more  marked  with  smoked  sheet  than  with  air  dried 
pa  and  is  still  more  marked  for  crepe  prepared 
from   matured   "  slab  "   rubber,      iSee  also  de  Yries, 

this  J.,  1917,  1140;  Campbell,  this  J.,  1917.  604.) 

— D.  F.  T. 

i  ffubber;]  Effect  of  exposure  to  air  on  maturation 

[../  — -].  H.  P.  Stevens.  Hull.  Rubber 
Growers'  Assoc,  1919,  1,  [2],  42—44. 
EXPOSURE  to  air  daring  maturation  does  not  appear 
to  have  any  very  marked  effect  on  the  rate  of 
mlcanisntion  of  the  finished  rubber,  but  open 
maturing  generally  produces  a  slightly  faster  curing 
rubber  than  maturing  in  closed  vessels. — D.  F.  T. 

tfetrolac  \  for  determining  rubber  content  of  latex]. 

II  P.   Stevens.     Hull.    Uubber  Growers'   Assoc, 
1919,  1.  J2J,  44 — 15. 

Ai.TiioiMi  the  Metrolac  cannot  l>e  relied  on  to  give 
accurate  results  for  the  rubber  content  of  an  in- 
dividual sample  of  latex,  it  is  nevertheless  useful 
for  standardising  bulked  latex  and  for  estimating 
the  yields  of  rubber  on  an  estate.  In  its  applica- 
tion to  the  latter  purpose  the  errors  over  a  period 
tend  to  eliminate  themselves  bv  compensation.  (See 
also  de  Vries,  this  J.,  1919,  590  a.)— D.  F.  T. 

[Rubber ,]   Reaction*  of    accelerators    during     the 

vi'Uanifotioii  [of ].     (.'.  \V.  Bedford  and  W. 

Scott.  J  Ind.  Eng.  Cbem  ,  1920,  12,  31—33. 
The  most  active  accelerators  of  the  vulcanisation 
of  rubber  are  products  of  the  reaction  of  carbon 
bisulphide  with  strong  organic  bases,  such  as  the 
piperidine  salt  of  pipcridyl  dithiocarbamic  acid. 
Thiocarbanilide  is  produced  by  a  similar  reaction. 
The  stable  metallic  dithiof  arbamates  lose  hydrogen 
sulphide  when  heated  to  the  temperature  used  in 
the  vulcanisation  of  rubber,  and  form  thiourea 
derivatives,  so  thai  they  may  act  in  the  same  way 
thiocarbanilide  in  the  process.  The  main  reac- 
tion of  accelerators  containing  methylene 
groups  i  methylene-aiuline,  methylene-diphenyl- 
diamine)  appears  to  be  to  substitute  thioearboin  1 
groups  for  the  methylene  groups,  and  tho  resulting 
compounds  may  be  regarded  as  thiocarbanilide  de- 
rivatives. The  accelerating  action  of  hexa- 
niethvl.  nctctramine  may  be  attributed  to  tho 
formation  of  a  dithiocarbamate.  Apparently  all 
lerators  of  this  type  containing  methylene 
groups  react  readily  with  sulphur  to  form  thiourea 
derivatives,  but  this  docs  not  apply  to  tho  methy- 
lene groups  in  such  compounds  as  piperidine,  or 
taniethvleiiediamine,  which  when  heated  loses 
ammonia  and  forms  piperidine. — C.  A.  M. 

Rubber    compounds,    Expansion    of    during 

misation.  C.  \Y.  Sanderson.  J.  Ind.  Eng. 
.  1920,  12.  37—40. 
\  apparatus  for  testing  the  amount  of  expansion 
of  rubber  when  exposed  to  heat,  consists  essentially 
of  a  hollow  steel  cylinder  2  in.  high  and  0*7978  in. 
in  diameter,  which  may  he  filled  with  the  rubber, 
and  which  is  surrounded  by  a  steam  jacket.  When 
the  rubier  expands  on  heating,  its  top  surface  acts 


against  a  piston  and  spring  which  transmit  th» 
motion   through  a  magnifying  lever  to  a   recording 

pent  il.  Above  the  piston  is  axed  a  spring  to  main 
tain  sufficient  pressure  upon  the  rubber  to  prevent 
it  from  "blowing."  The  rubber  is  heated  at  a 
constant  rate,  u  ualrj  SO  0.  per  S  mine.,  and  the 
recording  cylinder  moved  forward  at  each  interval. 

The  results,  when  plotted  in  curves,  afford  a  means 
of   distinguishing    between   different    batches  of    the 

same  Block,  which  may  have  contained  different 
rubber  or  have  been  subjected  to  varying  conditions 
of  milling,  etc.    The  summarised  results  indicated 

that  the  higher  the  rubber  content  the  greater  the 
expansion,  and  that  the  harder  the  crude  rubber 
the  less  the  expansion.     The  expansion   increases 

n  itb  the  amount  of  milling,  whilst  there  is  no  break 
in  the  expansion  at  the  point  of  vulcanisation.  The 
increase  in  the  sp.  gr.  is  due  to  tho  pressure,  and 
not  to  physical  chango  or  internal  contraction  of 
volume. — C.  A.  .M  . 

Rubber;  Increase  in  the  volume    of   compounded 

under  . it min.    H.  F.  Schippel.    J.  Ind.  Eng. 

(hem.,  1920,  12,33—37. 

WHEN  rubber  containing  a  pigment  is  stretched  i; 
will  separate  from  the  pigment  particles,  causing 
spaces  to  be  formed  on  each  side  of  the  latter,  and 
tiins  producing  a  considerable  increase  in  the  total 
volume  of  rubber.  The  effect  of  stretching  upon 
rubber  containing  various  percentages  (by  vol.)  of 
barytas,  whiting,  zinc  oxide,  china  clay,  red  oxide, 
lampblack,  and  carbon  black  was  determined  by 
stretching  test  rings  of  tho  rubber  upon  a  graduated 
series  of  steel  bars  and  calculating  the  increase  in 
vol.  from  the  change  in  tho  sp.  gr.  of  the  material. 
It  was  found  that  the  greater  the  mean  diameter  of 
the  pigment  particles  the  greater  was  the  increase 
in  volume  under  strain.  In  certain  cases  the  in- 
creases under  strain  were  very  pronounced.  For 
example,  a  sample  containing  100  grms.  of  fine  Para 
rubber,  30  grms.  of  litharge,  5  grms.  of  sulphur, 
and  337  grms.  of  whiting,  which  had  been  cured 
for  30  mins.  at  40  lb.  steam  pressure,  showed  a 
volume  increase  of  52%  at  an  elongation  of  140°,',. 

— C.  A.  M. 

Patent. 
]tuhlier;     Testing     device     for     determining     the 

"  viscosity  "  of .     R.  B.  Naylor,  Springfield, 

Mass.,  Assignor  to  The  Fisk  Rubber  Co.,  Cheopeo 
Kails,  Mass.  U.S.  Pat.  1,327,838,  13.1.20.  Appl., 
5.2.19. 
The  test  piece  of  rubber  is  held  by  two  grips  which 
can  be  rotated  independently  about  an  axis  per- 
pendicular to  the  general  plane  of  the  gripping 
surfaces;  arrangement  is  made  for  the  application 
of  known  pressure  and  torsional  force  between  the 
grips  and  for  the  indication  of  the  resulting  rela- 
tive rotation. — D.  F.  T. 


XV.  LEATHER;  BONE;  HORN;  GLUE. 

Patents. 
Iron-tanned   leather:    'Preparation    of    tough    and 

durable  .     K.  W.  Mensing.  Freiberg.     Or. 

Pat.  31  1,885,  2.2.16.  Addn.  to  Gcr.  Pat.  314,487. 
In  tho  tanning  process  by  use  of  iron  salts, 
described  in  the  chief  patent  (this  J.,  1920,  124  a), 
the  removal  of  the  excess  of  iron  salts  as  well  as 
the  treatment  with  alkalis  may  be  carried  out 
before  drying  or  oiling  the  leather,  Tho  iron- 
tanning  process  may  be  followed  by  treatment  with 
solutions  of  vegetable  or  similar  tanning  agents. 
It  may  also  be  followed  by  treatment  with  reducing 
agents,  if  necessary  after  treatment  with  dilute  acid 
solution.      In    this    latter   case   there   is   partial   re- 
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moral  of  iron  salts  from  the  outer  layers,  resulting 
in  bleaching  and  allowing  milder  "  grain  "  to  be 
obtained. — B.  V.  8. 

Tanning  extract ;  Process  of  the  production  of 

from,  waste  sulphite  lye.  H.  B.  Landmark, 
Drammen,  Norwav.  U.S.  Pat.  1,327,105,  6.1.20. 
Appl.,  23.4.15. 

See  Fr.  Pat.  474,336  of  1914;  this  J.,  1915,  1105. 


Cattle    food    [from    tanner;/    offal]. 
314,957.     See  XIXa. 


Ger.     Pat. 


XVL-S0ILS ;    FERTILISERS. 

Soil  acidity.  II.  Its  relation  to  the  acidity  of  the 
plant  juice.  E.  Truog  and  M.  B.  Meacham.  Soil 
Sci.,  1919,  7,  469—474. 
There  is  considerable  variation  in  the  acidity  of 
the  juices  of  different  species  of  plants,  but  for 
each  particular  species  the  acidity  is  usually 
limited  to  a  rather  narrow  range,  there  being,  in 
all  probability,  a  certain  acidity  which  i9  most 
favourable  for  the  life  processes  of  that  species. 
In  many  cases  soil  acidity,  by  limiting  the  supply 
of  lime  available  for  the  plants,  affects  the  acidity 
of  the  juice  or  protoplasm  of  the  plants.  In  addi- 
tion to  the  soil  conditions,  weather  conditions, 
lapse  of  time  after  cutting  the  plant,  and  the  time 
of  the  day  at  which  the  plant  is  cut  affect  the 
acidity  of  the  plant  juice.  There  is  a  slight  differ- 
ence in  acidity  between  the  juice  of  the  tops  and 
of  the  roots  of  plants. — W.  G. 

Soil  acids;  Activity  of  ■ .     R.  E.   Stephenson. 

Soil  Sci.,  1919,  8,  41—59. 
TTsing  a  modification  of  Tacke's  method  (this  J.,  I 
1918,  776  a),  the  author  has  endeavoured  to  arrive 
at  the  degree  of  activity  of  the  soil  acids,  the  lime 
requirements  being  determined  for  the  given  soil 
by  measurements  after  3,  6,  9,  and  in  some  cases 
23  hours'  contact  between  the  soil  and  the  calcium 
carbonate.  The  results  show  that  soil  acidity  may 
be  divided  into  two  parts,  viz.,  that  produced  by 
the  more  reactive  acids,  which  are  capable  of  giving 
a  toxic  hydrogen-ion  concentration ;  and  that 
which  may  be  described  as  potential  rather  than 
active,  this  acidity  being  capable,  however,  of 
slowly  decomposing  carbonates.  Protein  sub- 
stances and  amino-acids,  so  far  as  tested,  previous 
to  decomposition  in  the  soil,  do  not  react  readily 
with  carbonates.  It  is  necessary  to  know  some- 
thing of  the  activity  of  the  soil  acids,  as  well  as  of 
the  total  potential  acidity,  commonly  determined 
mote  or  less  inaccurately.  It  is  not  the  capacity 
of  a  soil  to  decompose  lime,  but  rather  the  intensity 
of  decomposition  which  is  most  highly  significant. 
(See  further  J.  Ohem.  Soc,  Mar.,  1920.)— W.  G. 

Acid  soils  and  the  toxicity  of  manganese.     M.  J. 

Funchess.  Soil  Sci.,  1919,  8,  69. 
The  toxicity  of  certain  plots  on  the  Alabama 
Agricultural  Experiment  Station  farm  was 
ascribed  to  the  presence  of  soluble  manganese. 
From  further  studies  of  these  soils  the  author  now 
considers  that  that  conclusion  is  untenable. — W.  G. 

,SV;;/a  heans;  Effect  of  inoculation  and  lime  on  the 

yield  and  on  the  amount  of  nitrogen  in  on 

acid  soil.  E.  B.  Fred  and  E.  J.  Graul.  Soil 
Sci.,  1919,  7,  455—467. 
Inoculation  of  soya  beans  grown  on  an  acid  sand 
increased  the  yield  of  dry  matter  of  the  tops,  the 
yield  being  further  increased  when  inoculation  was 
supplemented  by  an  application  of  lime.  An  appli- 
cation of  lime  just  sufficient  to  neutralise  half  the 
active    soil     acidity     gave     the     maximum     yield. 


Similarly  the  nitrogen  content  of  the  crops  was 
considerably  increased  by  inoculation,  due  to 
greater  fixation  of  atmospheric  nitrogen. — W.  G. 

Vegetative     growth     in     soils     containing     crude 
petroleum.    R.  H.  Carr.    Soil  Sci.,  1919,  8,  67—68. 

The  gruwth  of  soya  beans  was  apparently  improved 
by  the  addition  of  small  amounts  of  oil,  up  to 
13,400  lb.  per  acre,  but  further  additions  beyond 
this  point  caused  a  diminution  in  the  growth  until 
with  about  72,000  lb.  of  oil  per  acre  the  plant 
practically  succumbed  to  the  treatment.  The 
damage  seems  to  be  due  in  part  to  the  plant's  in- 
ability to  secure  water  rapidlv  enough  to  meet  its 
needs'— W.   G. 

Plant  growth;  Effect  of  nitrogen-fixing  organisms 

and    nucleic   acid   derivatives   on  .     W.    B. 

Bottomley.     Proc.  Roy.  Soc,  1920,  91  b,  83—95. 

Previous  work  (this  J.,  1917,  728)  having  shown 
that  a  water  extract  of  bacterised  peat  had  re- 
markable stimulative  properties  on  the  growth  of 
Lemna  minor  in  water  cultures,  further  experi- 
ments were  made  with  the  individual  constituents 
of  the  water  extract.  A  pure  growth  of  Azoto- 
bacter chroococcum  was  sterilised  in  the  autoclave 
in  presence  of  water  and  added  in  small  known 
amounts  to  Lemna  minor  plants  in  Detmer's  nutri- 
tive solution.  In  six  weeks  there  was  recorded  an 
increase  in  rate  of  growth  and  in  dry  weight  of  the 
crop  over  untreated  plants.  A  similar  result  was 
obtained  with  B.  radkicola.  An  extract  of  the 
crude  nucleic  acid  derivatives  and  of  the  adenine- 
uracil  fraction  from  raw  peat  (see  this  J.,  1917, 
1143)  stimulated  growth  also.  When  the  extract 
of  crude  nucleic  acid  derivatives  was  added  along 
with  the  growth  of  Azotobacter  chroococcum  to  the 
same  plants,  the  growth  produced  exceeded  that 
of  the  total  of  the  effects  of  the  two  constituents 
taken  separately,  showing  tflat  the  stimulating 
constituents  in  the  extract  of  peat  differed  from 
those  in  Azotobacter  chroococcum.  The  ash  of  the 
nucleic  acid  derivatives  and  the-  ash  of  Azotobacter 
chroococcum  had  no  stimulative  effect. — J.  H.  J. 

Nitrolim;  Attempts  to  obtain  free  from  dust. 

N.  Caro.  Chem.-Zeit.,  1920,  44,  53—56. 
Much  attention  has  been  devoted  towards  obtain- 
ing nitrolim  free  from  dust  and  without  its  caustic 
qualities,  these  drawbacks  being  due  to  the  presence 
of  unconverted  carbide  and  free  lime.  Addition 
of  water  as  a  binding  agent  is  unsatisfactory; 
although  the  carbide  certainly  undergoes  decom- 
position, yet  the  lime,  being  in  a  "  dead  "  condi- 
tion, remains  practically  unchanged,  and  further 
the  water  itself  causes  decomposition  of  the 
cyanamide.  Most  of  the  remedies  suggested,  such 
as  addition  of  colloids,  or  chloride  of  calcium  or 
magnesium,  are  unsuitable  inasmuch  as  they 
require  water  as  a  vehicle.  If  the  amount  of  water 
added  is  much  reduced,  decomposition  will 
not  take  place,  but  the  binding  qualities  will  not 
be  permanent.  Addition  of  the  water  in  the  form 
of  crystalline  salts  led  to  no  good  results,  nor  did 
mechanical  treatment  of  the  mass  by  sieving  or 
pressing  after  mixing  with  water  prove  effective. 
As  a  binding  agent,  paraffin  oil  gives  most  favour- 
able results ;  it  is  essential  that  phenols  should  be 
absent,  as  these  deleteriously  affect  the  fertilising 
power  of  the  nitrolim.  To  neutralise  the  causti' 
action  of  the  product,  sugar  or  sugar-containing 
solutions  derived  from  molasses  or  cellulose  manu- 
facture may  be  added.  The  sugar  combines  with 
the  lime  to  form  saceharates,  and  fulfils  a  three- 
fold purpose  inasmuch  as  it  also  acts  as  a  binding 
agent  for  the  dust,  and  aids  the  action  of  the 
fertiliser  by  development  of  bacteria.  The  water 
which  is  introduced  with  the  sugar  solution  is  to 
a    large    extent    retained   by    the   colloidal   matter 
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■  |  iiml  its  effect  on  the  nitroHm  is  very 
■light.  The  admixture  of  nHroIim  with  other  tar- 
Hliaera  is  not  industrially  practicable  as  the  mix- 
tir<".  are  either  tix>  low  in  nitrogen  content  or  nro 
ttnoUbk      W    J.  W 

Seeds;  Hiin.it  on  (a<  proposed  electrolytic  treat- 
ment of  |  (Tol/ri/ti   ;//-"ces$]   before  lowing. 
1     J    Russell.    J.  Ministry  Agric,  1920,  26,  971— 
961. 
I'.h   experiments  were  nude  with  oat  and  barley 
which  lint!  been  treated  by  the  Wolfryn  elec- 
imlvtic    process    (this    J.,     1914,    1067)    find    with 
■•miliar  untreated  seeds.     The  weights  of  the  crops 
produced  varied  very  much,  there  being  sometimes 
l  pain  and  sometimes  a  loan  resulting  from  the  elec- 
brOTjrtio   treatment.      In   further  similar  trials,   the 
majority  of  the  results  showed  a  loss  or  no  improve- 
ment in  the  crops  from  the  treated  seeds.     In  fiold 
.•\pcriment*  als>>  negative  results  wero  obtained, 

except  in  a  few  cases  where  teed  was  sown  after 
roota  had  been  fed  off.  It  is  concluded  that  the 
process  is  an  uncertain  one,  which  may  or  may  not 
succeed   in  any  given  case.  -J.   H.  J. 


Plant    janes.      Haas.      Set    XIX  i. 

Oxidation  of  vanillin  by  soil  bacteria.    Robbina  and 
Lathrop.     See  XX. 


Patents. 

Fertiliser  and  method  of  producing  the  same.  P. 
Bedmann,  Stockholm.  Eiig.  Pat.  137,171, 
5.3.  19.     (Appl.  5177/19.) 

A  mixturk  of  felspar,  gypsum,  and  limestone  is 
heated  to  1000°— 1250°  C.  (see  Eng.  Pat.  12,136  of 
1911:  this  J.,  1915,  138),  and  the  product  is  dis- 
integrated in  a  jaw  crusher,  ground  in  a  ball  mill, 
and  used  directly  as  a  fertiliser.  Up  to  60%  of 
calcium  phosphate  in  the  form  of  apatite  or  other 
mineral  phosphate  may  be  added  to  the  mixture 
before  heating. — J.  H.  J. 

•im]  cyanamide  containing  free  lime;  1' 

of   granulating  .     V.    Thrane,    Christiania, 

Norway.  U.S.  Pat.  1,326,310,  30.12.19.  Appl.. 
16.1.17. 

GiLdim  cyanamide  containing  free  lime  is  mixed 
with  water  and  fed  on  to  a  moving  surface,  whero 
it  is  pressed  to  accelerate  the  reaction  between  the 
lime  and  water.  It  is  pressed  again  and  dried, 
still  on  the  moving  surface,  and  is  then  broken  up 
into  granni  I     11.  J. 

Dicalcium  phosphate;  Process  of  making ■  and 

fertiliser  material  produced  therein.  8.  8. 
Sadtler,  Springfield  township,  Pa.  U.S.  Pat. 
1.326,533,  30.12.19.    Appl.,  10.3.19. 

C.imminctkd  phosphate  rock  is  subjected  to  the 
action  of  sulphur  dioxide  and  steam  at  100°  C. 
The  product  contains  dicalcium  phosphate,  mono- 
oaloiam  phosphate,  and  calcium  sulphite,  and  is 
free  from  acid. — J.  H.  J. 

Fertiliser;  Process  for   tlie   preparation  of  a   stable, 

mixed  which   can  be  easily  distributed.     F. 

Dahl,  HamlKiin-Hruckhausen.  Ger.  Pat.  314,404, 
20.6.17. 

Arrr.it  neutralisation  of  the  free  lime  in  a  mixture 
of  an  ammonium  salt  solution  and  ground  basic 
slag,  a  sodium  or  potassium  salt,  or  a  mixture  of 
both,  is  added  immediately,  with  constant  stirring. 

—A.  R.  P. 


XVII.    SUGARS;   STARCHES;  GUMS. 

Sugar;  Habitue  oj  nitrogen  during  the  manufacture 

of .    Precipitation  "j  the  proteid  matter  of 

the  beetroot  by  sulphurous  at  id,  bitulphitet,  and 
hydrosulpKites.  EC.  Saillard.  Oomptea  rend., 
1990;  170.  129    180. 

In  sugar  Factories  which  di-til  their  molasses  and 
burn  their  vinasscs  the  nitrogen  of  the  heetroot  is 
distributed  in  the  following  proportions:  In  the 
carbonatation  cake,  15%  ;  in  tho  fodder  pulp,  90 
in  the  press  waters,  18%  ;  liberated  as  ammonia 
during  the  processes,  17%;  liberated  during  the 
incineration  of  tho  vinasses.  30%.  Sulphurous  acid 
and  its  compounds  precipitate  from  sound  beet- 
roots  the  same  polarising  substances  as  does  basic 
lead  acetate.  They  also  precipitate  as  much  proteid 
material  from  the  juice  as  do  copper  hydroxide  and 
aluminium  sulphate  when  used  together.  — W.  (!. 

Sucrose;  Cryoscopic  method  for  the  determination 

of .     H.  H.  Dixon  and  T.  G.  Mason.    Scient. 

PrOO.  Roy.  Dublin  Soc,  1920,  16,  No.  1,  1—8. 
A  method  for  the  determination  of  sin  rose  in  small 
volumes  of  liquid  is  based  on  the  fact  that  after 
inversion  the  depression  of  freezing  point  of  a 
sucrose  solution  is  approximately  doubled.  Inver- 
tase  is  added  to  the  sap  or  other  liquid  in  the  cold 
and  the  freezing  point  determined,  after  which  the 
mixture  is  incubated  at  30°  C.  for  4S  hours  and  a 
second  observation  made.  A  differential  thermo- 
electric device  (Scient.  Proc.  Roy.  Dublin  Soc, 
1911,  13,  No.  4,  49)  is  used  for  ascertaining  the 
freezing  point,  and  the  galvanometer  is  placed  in 
a  thermostat  at  21°  C.  Advantages  of  the _  pro- 
posed method  are  that  no  treatment  to  eliminate 
proteins  and  other  colloids  is  necessary,  and  that 
only  a  small  volume  of  liquid,  viz.,  about  2'5  c.c,  is 
required.  Readings  of  temperature  may  be  ob- 
tained with  an  error  of  ±0-003°,  and  00i°  corre- 
sponds to  0'2%  of  sucrose. — J.  P.  O. 

Lactose.     J.   Gillis.     Rec.   Trav.   Chim.   Pays-Bas, 

1920,  38,  88—125. 
A    more    detailed    account   of    work    already    pub- 
lished.    (See  this  J.,  1918,  133  a.)— W.  G. 

Sugar  in  presence  of  protein  delimitation  products. 
Last.    See  XIXa. 

Inversion  of  sucrose  in  oranges.   Andpe.   See  XIXa. 

Gluconic  acid.     Ilerzfeld  and  Lenart.     .S'ee  XX. 

Fehling's  solution.    Bolin  and  Linder.    .S'ec  XXIII. 

Patents. 

Sugar-making  apparatus;  Process  of  cleaning . 

E.     H.     Man,     New     Orleans,     La.      U.S.     Pat. 

1,326,280,  30.12.19.     Appl.,  23.11.17. 
Sugar-making  apparatus  is  subjected  to  tho  action 
of  aqueous  sulphurous  acid  to  soften  the  scale,  which 
is  afterwards  removed. — J.  H.  J. 

Vegetable  carbons  [used  in  sugar  refining'];  Process 

of  regenerating .     A.  Adams  and  S.  S.  Peck, 

Honolulu,  Hawaii.  U.S.  Pat.  1,326,159,  30.12.19. 
Appl.,  16.7.17. 
To  regenerate  vegetable  decolorising  carbon  used 
for  purifying  saccharine  solutionis  the  material  is 
fermented,  then  heated  with  sulphuric  acid  and/or 
a  salt  to  remove  gummy  material  and  subsequently 
id.   -W.  F.  f. 

Lactose  or  milk  sugar;  Manufacture  of  — — .     G. 

Martin.  Manchester.     Eng.  Pats.  135,614  (Appls. 

19,692,  28.11   and  21,888.    id. 12.18)  and   135,969, 

13.12.18  (Appl.  20,836/18). 
(a)  Wiiev  is  concentrated   in  vacuo  to  about  one- 
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fifth  of  its  original  volume  and  heated  at  70° — 
100°  C.  to  precipitate  as  much  as  possible  of  the 
proteins,  and  metaphosphoric  acid  is  added  to  pre- 
cipitate the  remainder.  After  separation  from 
the  precipitate  the  whey  is  concentrated  as  usual. 
(b)  One  or  more  of  the  following  protein  precipi- 
tants  may  be  used  :  Tannic  acid,  mercurous  nitrate, 
phosphotungstic  acid,  magnesium  sulphate. 

— J.  H.  L. 

Starch;    Method    of    preparing    [jor    textile 

fibres  or  fabrics'].  Starch  preparing  apparatus. 
L.  W.  Goold,  Birmingham.  From  American 
Laundry  Machinery  Co.,  Cincinnati,  Ohio,  D.S.A. 
Eng.  Pats,  (a)  135,591  and  (b)  135,588,  27.11.18. 
(Appls.  19,530  and  19,520/18.) 

(a)  A  mixture  of  starch  and  water,  after  being 
cooked  and  agitated  in  a  suitable  vessel  by  injection 
of  steam  is  "  creamed "  by  circulating  between 
the  vessel  and  an  external  apparatus,  being,  for 
example,  withdrawn  from  the  bottom  of  the  vessel 
and  re-introduced  into  the  upper  part  in  the  form 
of  fine  jets.  This  method  of  circulation  may  also 
be  employed  for  cooling  and  maintaining  the  liquid 
at  the  right  temperature  for  use.  If  necessary  un- 
cooked starch  may  be  introduced  into  the  circulate 
ing  liquid  when  this  is  sufficiently  cooled,  (b) 
Apparatus  for  carrying  out  the  above  process  com- 
prise a  vessel,  the  bottom  of  which  is  provided  with 
steam  injectors,  and  an  external  circuit  comprising 
a  pipe  connecting  the  bottom  of  the  vessel  through 
a  pump  with  the  lower  ends  of  a  bundle  of  vertical 
tubes,  the  upper  ends  of  which  are  connected  with 
a  return  pipe  terminating  in  a  spraying  device 
inside  the  top  of  the  vessel.  The  tubular  bundle  is 
enclosed  in  a  casing  through  which  cooling  water 
or,  if  necessary,  steam  may  be  passed. — J.  H.  L. 

Adhesives  [from  starch];  Process  for  the  production 

of- .  V.  G.  Bloede,  Catonsville,  Md.  U.S.Pat. 

1,324,332,  9.12.19.    Appl.,  19.6.18. 

A  modified  starch,  or  starch  base,  is  produced  by 
heating  raw  starch  between  300°  and  400°  F. 
(149°  and  204°  C.)  for  J— 1  hour,  according  to  the 
purpose  for  which  the  product  is  required,  the  tem- 
perature and  duration  of  heating  being  so  regulated 
that  the  product  remains  practically  insoluble  in 
cold  water. — J.  H.  L. 

Sugar-cane;  Process  for  macerating  crushed  . 

C.  McNeil,  Glasgow.  U.S.  Pat.  1,323,090, 
13.1.20.    Appl.,  22.4.18. 

See  Eng.  Pat.  116,521  of  1917;  this  J.,  1918,  480  a. 

Sugar   solutions;   Process  for  defecation  of  . 

E.  C.  R.  Marks,  London.  From  Industrial 
Apparatus  Corporation,  New  York.  Eng.  Pat. 
137,750,  23.6.19.    (Appl.  15,766/19.) 

See  U.S.  Pat.  1,317,607  of  1919;  this  J.,  1920,  76  a. 

Saccharification  of  wood  etc.     Ger.  Pats.  305,180, 
309,150,  and  310,149—50.    See  XVIII. 


XVIIL-FERMENTATION  industries. 

Malt  analysis;  Application  of  formal  titration  to 
— — .  H.  Langkammerer  and  H.  Leberle. 
Z.  ges.  Brauw.,  1919,  42,  236—239,  247—252, 
259—262,  271—273,  280—282. 

Sorensen's  method  of  determining  amino-acid  and 
polypeptide  nitrogen  by  formol  titration  (see  this 
J.,  1908,  135)  was  applied  to  31  malts,  and  the 
authors  conclude  that  it  may  prove  useful  in  com- 
paring the  brewing  characters  of  different  malts. 
The  "total  formol  nitrogen,"  determined  on  ex- 
tracts made  by  digesting  the  ground  malt  with 
water  for  4 — 5  hours  at  46° — 48°  C.  and  filtering 


I  (cp.  Liiers  and  Adler,  this  J.,  1915,  1158),  ranged  in 
most  cases  from  170  to  270  mgrms.  per  100  grms.  of 
malt  dry  substance ;  very  similar  results  were  ob- 
tained in  operating  on  laboratory  worts  prepared 
in  the  ordinary  way.     The  "original  formol  nitro- 

i  gen  "  in  the  malt  was  determined  on  extracts  made 
after  destroying  the  malt  enzymes  by  means  of 
alcohol  (loc.  cit.),  and  ranged  in  most  cases  from  90 
to   150   mgrms.    per    100    grms.    of    malt   dry    sub- 

'  stance.  Abnormally  small  amounts  of  "  formol 
nitrogen"  are  found  with  very  short-grown  or 
highly  cured  malts,  whilst  high  results  are  ob- 
tained with  malts  prepared  by  the  Kropff  and 
similar  systems.     Dark  malts  usually  contain   less 

i  "formol  nitrogen"  than  pale  ones  owing  to  de- 
struction of  amino-acids  by  Maillard's  reaction  (cp. 
this  J.,  1912,  144),  but  if  dark  malts  are  very 
highly  modified  they  may  still  contain  a  relatively 

j  high  proportion  of  "  formol  nitrogen."  In  general, 
in  a  series  of  malts,  the  content  of  "  formol  nitro- 
gen "  increases  with  other  characters  depending  on 
enzymic  activity,  viz.,  rate  of  saccharification, 
acidity  (determined  by  titration),  and  yield  of 
extract.  Worts  rich  or  poor  in  "  formol  nitrogen  " 
yield  beers  possessing  corresponding  characters. 
The  amount  present  in  a  wort  does  not  influence 
the  reproductive  or  fermentative  activity  of  the 
yeast,  provided  it  is  not  too  low ;  but  a  very  high 
proportion  in  wort  may  impair  the  stability  of  the 

;  beer  by  hindering  the  production  of  the  most 
favourable  hydrion  concentration  in  the  course  of 
fermentation.     (See  also  Adler;  this  J.,  1914,  367.) 

—J.  H.  L. 

Yeast;   Enzymic  activities  of  .      T.   Bokornv. 

Allg.  Brau-  u.  Hopfenzeit.,  1918,  58,  1093.  J.  Inst. 
Brew.,  1919.  25,  314—315.  (See  also  this  J.,  1916, 
900;  1917,  608;  1919,  958  A.) 

The  zymase  of  yeast  is  rendered  inactive  by  0'2% 
formaldehyde  solutions,  and  within  two  days  by 
0'1%,  but  not  by  0'05%  solutions;  the  invertase, 
however,  survives  two  days'  contact  with  1  %  solu- 
tions. Mercuric  chloride  of  0'1  %  solution  likewise 
prevents  fermentation  without  inhibiting  invertase 
action.  By  treatment  with  phenylhydrazine  a 
yeast  can  be  obtained  which  will  ferment  dextrose 
but  not  maltose.  Alcohol  of  10 — 20%  concentration 
almost  or  entirely  prevents  fermentation  without 
j  permanently  destroying  the  zymase.  Absolute 
alcohol  destroys  zymase  activity  within  10  minutes, 
but  does  not  render  the  invertase  inactive  within 
20  days.— J.  H.  L. 

Yeast;  Sensitiveness  of  living  towards  hydro- 
gen and  hydroxyl  ions.  H.  von  Euler  and  F. 
Emberg.  Z.  fur  Biologie,  1919,  69,  349.  Woch. 
Brau.,  1919,  36,  166. 

Tub  authors  investigated  the  influence  of  various 
hydrion  concentrations  on  the  activities  of  the 
zymase,  invertase,  and  maltase  of  a  bottom-fermen- 
tation beer  yeast.  The  zymase  showed  more  or  less 
activity  over  the  range  J)h  =  9 — 2.  With  increase  in 
the  hydrion  concentration  from  Ph  =  9  the  zymase 
activity  increased  very  rapidly  to  a  maximum  value 
which  remained  unchanged  over  a  considerable 
range,  but  diminished  gradually  to  zero  as  the  acid 
limit,  Ph=2,  was  approached.  The  invertase  in  the 
living  yeast  was  affected  by  different  hydrion  con- 
centrations in  the  same  way  as  invertase  in  the  free 
state.  The  maltase  was  rendered  quite  inactive  by 
a  very  faint  alkalinity,  ph=S;  as  this  reaction  still 
permits  the  zymase  and  invertase  to  act,  it  should 
be  possible,  by  maintaining  such  a  reaction,  to 
ferment  only  the  sucrose  in  mixtures  of  tnis  sugar 
with  maltose.  The  authors  also  studied  the  effect 
of  prolonged  contact  of  the  yeast  with  liquids  of 
various  hydrion  concentrations  between  pn  =3'5 
and  72,  and  found  that  such  treatment  influenced 
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the  esaymic  activities  (except  that  of  invertaee) 

an. I  tlir  synthetic  pro..      .  ,aled   with  gtOWU 

and  reproduction.-  J.  II.  L. 

)  ■  ■>'.•  Adaptability  of  -  -  -  to  different  tempera- 
11       Zikes.       .Wig.     '/..     Bierbrau.     u. 
nbr.,   1918,    10,  359.     J.  Inst.  Brew.,  1919, 
-'">,  815. 

S  ■  ■■  •■  ■  of  bottom-fermentation  yeast,  after 
cuftivetion  i.»r  85  days  at  8°  C.|  were  found  to 
grow  more  rapidly  at  temperatarea  below  20°  C, 
and  more  slowly  at  higher  temperatarea,  than  the 
-.am.-  varieties  alter  cultivation  for  35  days  at  2.~>° 
('      farther,  the  v.-i-h  cultivated  at  S°  CJ.  showed 

a  better  adaptability  to  high  tempemturej  than 
those  cultivated  at  X3  0.  did  to  Ion  temperaturea. 

-  I.  1!.  L. 

/•   mentation;    i        of  alcohol  during .     P. 

ler.     Woeh.    Bran  .    1919,  S«,  277—279.     J. 
Brew.,  1920,  26,  55    56. 

I  Hf  relation  between  original  wort  gravity, 
reaidnal  extract,  and  alcohol-content  of  beers,  as 
given  In  Balling's  original  formula  l«  Schiinfeld, 
this  J..  1910,  298;  1911,  762)  is  not  strictly  accurate. 
With  bottom-fermentation  lioor  the  author  found, 
after  fermentation,  an  alcohol-content  003 — 0'04% 
lower  than  that  required  by  the  formula,  irrespec- 
tive of  whether  the  fermentation  was  carried  out 
in  a  covered  vat  or  in  an  open  vat  exposed  to  a 
Continuous  -trong  current  of  air.  The  discrepancy 
tan  therefore  not  be  attributed  to  loss  of  alcohol 
In  evaporation  ;  and  an  actual  determination  of  the 
alcohol  entrained  by  the  fermentation  gases,  in  the 
case  of  a  covered  vat.  showed  a  loss  of  only  about 
0001'  of  alcohol  by  evaporation.  Foth  found 
much  greater  losses,  e.g.,  I'.1)"  ,  in  the  fermentation 
of  distillery  mashes,  doubtless  owing  to  the  higher 
temperatures  employed. — J.  H.  L. 

Beers;  Use  of  the   Zeus  immersion   refractometer 

for  thin  ,  and  criticism  of  the  determination 

"I  original  gravity  in  general.  Dietsche  and 
Grave.  Woch.  Bran.,  1919,  36,  237— 240.  J.Inst. 
Brew.,  1920,  26,  54—65. 

Tan  alcohol  and  extract-contents  of  thin  beers,  of 
1 — 3%    Balling.,    may    be   calculated    either    from 
Rarth's  formulae  (see  Ackermann  and  Toggenburg, 
this  J.,    1906,  286)  or  from  simpler   formula;  pro- 
posed by  Lehmann  and  Gerum.     According  to  the 
utter   authors   the   extract-content,    in   grnis.    per 
100  c.c.,  is  given  by  the  expression  0'9  (R0+L)/7, 
and  the  alcohol-content,  in  grms.  per  100  c.c,  by 
U,-L)/7,  where  R,  is  the  scale   reading  of  the 
immersion  refractometer  less  15  (the  reading 
for  water),  and  L  is  the  sp.  gr.  at  15°  C.  referred 
ater  =  1000  and  diminished  by  1000.— J.  H.  L. 

1  etylmethylcarbinol;  Specific  reaction  of  2.3-buti/l- 

tneglyeol  and  of  proilucts  of  butylenegly- 

rollic  fermentation.     I>enioigne.     Comptes  rend., 
170,  131     132. 

Phook  of  the  formation  of  acetylmethylcarbinol 
during  the  bacterial  decomposition  of  sugars  serves 
to  differentiate  certain  groups  of  similar 
organisms.  The  carbinol  may  readily  be  detected 
amongst  the  products  of  fermentation  by  the 
following  process,  the  reaction  not  being  given  by 
any  of  the  other  products.  A  little  of  the  culture 
<lli,  60,  or  100  C.C.)  is  mixed  with  •">  c.c.  of  ferric 
chloride  solution  and  distilled.  The  carbinol  is  thus 
oxidised  to  diaoetyl  which  passes  over.  To  the 
first  3  I  i<-.  ol  the  distillate,  15 — 20  drops  of 
ammonia.  .">  drops  of  a  2D  ,,  solution  of  hydroxyl- 
ainine  hydrochloride,  and  5  drops  of  a  I11  solution 
of  nickel  chl  added.     After  a  time  (the 

length  depending  on  the  amount  of  diaoetyl 
present)    a    red    crystalline    precipitate    of    nickel 


dimethylglyoxime  is  obtained.  By  this  method 
aoetylmethylcarbinol    nay    be   characterised   at   a 

.lil ut ion  of  1  in  1,000,000.— W.  <;. 

and  the  theory  of  the  action  of  entymet  by 
radiation.  11.  P.  Barendreoht.  Rev.  Trav.  Cbim. 
Paj     i  !  ■".  SB,  2    B7. 

Aran  a  criticism  of  previous  work,  the  author 
deduces  a  formula  showing  the  velocity  of  action  of 

incase  at  constant  temperature  and  hylrogen  ion- 
concentration,  baaed  on  the  theory  of  enzyme 
action  by  radiation.  An  experimental  verification 
is  given  of  the  general  law  from  the  action  of 
urease.     The   conditi  ruing  the   action  of 

urease  are  examined,  including  the  intlm-nce  of 
foreign  substances.    The  reversibility  of  the  bydro- 

lytic  action  with  high  p  n  is  shown.  The  influence 
of  the  concentration  of  the  urease  on  the  direct 
synthesis  of  urea  is  examined.  A  simple  apparatus 
is  described  suitable  for  the  measurement  of  the 
concentration  of  H  ions  or  OH  ions  at  constant 
temperature,  with  a  hydrogen  electrode  or  an 
oxygen  electrode  respectively. — W.  G. 

Alcohol  and  icater;  Determination  of  the  compo- 
sition of  mixtures  of by  electrical  conduc- 
tivity measurements.  I.  M.  Kolthoff.  Rec.  Trav. 
Chim.  Pays-Has,  1920,  39,  126—134. 

TnE  following  procedure  is  recommended  for  the 
determination  of  the  alcohol  content  of  beer  or 
wine.  The  excess  of  carbon  dioxide  is  removed  from 
the  liquid  by  bubbling  air  through  it,  and  the 
liquid  is  then  distilled  with  magnesia.  Fifty  c.c. 
of  the  distillate  is  mixed  with  10  c.c.  of  approx. 
JV/2  oxalic  acid  solution  and  the  mixture  is  made 
up  to  100  c.c.  with  water.  Similarly  10  c.c.  of  the 
N /2  oxalic  acid  solution  is  diluted  to  100  c.c.  with 
water.  The  specific  conductivities  x,  and  a;,  of 
these  two  latter  solutions  are  then  determined. 
Then  f  >  =  100x,  /  Z,  and  f <  can  be  converted  to  f,8  by 
means  of  a  temperature  coefficient.  A  table  is 
given  showing  the  relationship  between  f,„  and  the 
alcohol  content  of  the  distillate. — W.  G. 

Patents. 

Beer;  Process  for  preserving  non-alcoholic and 

other  fermentable  liquids.  H.  0.  M.  Franks, 
New  York.  Eng.  Pat.  136,448,  25.4.19.  (Appl. 
10,315/19.) 
The  liquid,  maintained  at  about  35°  C.  in  a 
pressure  tank,  is  subjected  to  carbon  dioxide  under 
a  pressure  of  about  60  lb.  per  sq.  in.,  and  agitated 
meanwhile,  after  which  the  pressure  is  reduced 
below  1  atm.  These  operations  are  repeated  and 
finally  the  liquid  is  left  for  a  time  under  a  CO  lb. 
pressure  of  carbon  dioxide.  It  may  then  be  trans- 
ferred to  sterile  receptacles  and  sealed.  The  process 
is  stated  to  prevent  or  arrest  all  fermentative  or 
bacterial  action. — J.  H.  L. 

Saccharification  of  wood  and  other  cellulosic  sub- 
stances by  treatment  with  tulphuric  o,,l  and 
recovery  of  the  latter.  Zellstoff-tahnk  Waldhof, 
and  II.  Clemm,  Mannheim-Waldhof.     Ger.  Pat. 

305,180,  12.5.17. 
Tiik  cellulosic  material  is  made  into  a  paste  with 
sulphuric  acid,  which  is  then  partly  neutralised  by 
ammonia,  leaving  only  enough  acid  for  the  sugar 
formation.  After  sacchanticatioii  the  acid  is  com- 
pletely neutralised  and  the  liquor  boiled  down  and 
cooled  for  separation  of  the  ammonium  sulphate. 
The  ammonium  BUlphate  left  ill  the  mother-liquor 
is  of  value  as  yeast  food  in  the  subsequent  fermen- 
tation process.  The  spent  wash  from  the  fermen- 
tation process  may  be  evaporated  to  obtain  a 
fertiliser.— B.  V.  S. 
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Sugar  and  dextrin  from  wood  and  other  cellulosic 

material;  Process  for  obtaining  .     Zellstoff- 

fabrik  Waldhof,  and  V.  Hottenroth,  Mannheim- 
Waldhof.  GeT.  Pats.,  (a)  309,150,  19.4.17;  (b) 
310,149,  7.9.17;  (c)  310,150,  9.2.18. 

(a)  The  wood  or  other  material  is  mixed  into  a 
paste  with  less  than  3  parte  of  sulphuric  acid  not 
more  concentrated  than  85%,  high  pressures  being 
avoided.  This  is  allowed  to  stand  for  some  time, 
then  mixed  with  water,  and  boiled.  The  actual 
quantity  of  sulphuric  acid  depends  on  the  quality 
of  the  material  to  be  treated,  but  is  generally  from 
J  to  1  part  of  acid  to  1  part  of  the  material;  the 
cellulose  should  not  be  dissolved.  For  example, 
1  kilo,  of  sawdust  requires  1  litre  of  75%  acid; 
after  some  hours'  standing  14  litres  of  water  is 
added.  Lignin  remains  undissolved  and  the  solu- 
tion contains  dextrin,  which  is  converted  into  sugar 
by  boiling,  (b)  The  excess  of  sulphuric  acid  above 
that  required  for  conversion  of  the  dextrin  into 
sugar,  or  the  whole  of  the  acid  if  the  dextrin  is 
required  as  such,  is  removed  by  dialysis,  (c)  By 
using  a  copper  ferrocyanide  dialysing  membrane 
the  acid  remaining  with  the  sugar,  after  conversion 
of  the  dextrin  by  boiling  the  solution,  is  removed, 
since  sugar  does  not  pass  through  such  a  membrane. 

— B.  V.  S. 

Products  from  reeds.     Ger.  Pat.  304,285.     See  V. 


XIXA.-F00DS. 

Milk;    Decomposition    of    hydrogen    peroxide    by 

micro-organisms  extracted  from-  pasteurised . 

M  Fouassier.  Comptes  rend.,  1920,  170,  145— 
147. 
In  addition  to  the  lactic  ferments  certain  organisms 
such  as  B.  subtilis,  Tyrothrix  tenuis,  Oidium  lactis, 
and  a  yeast  have  been  isolated  from  pasteurised 
milk.  All  of  these,  except  the  lactic  ferments,  de- 
compose hydrogen  peroxide  at  a  concentration  of 
1%  in  a  lactose-peptone  medium,  but  only  the  two 
first  named  can  resist  the  action  of  hydrogen  per- 
oxide at  a  concentration  of  4% .  This  decomposition 
of  the  hydrogen  peroxide  continues  to  be  manifested 
after  filtration  of  the  culture  medium  through  a 
porous  candle,  but  is  stopped  if  the  medium  is 
heated  to  80°  C— W.  G. 

Milk;  Detection  of  hydrogen  peroxide  in  pasteurised 
— — ■  by  means  of  guaiacum  tincture.  M.  Fouas- 
sier. Ann.  Chim.  Analyt.,  1920,  2,  9—11. 
The  peroxydase  necessary  for  the  detection  of 
hydrogen  peroxide  in  pasteurised  milk  by  the 
guaiacum  test  may  be  obtained  from  potatoes.  A 
peeled  potato  is  macerated  with  water,  and  the  milk 
to  be  tested  is  treated  with  about  10%,  of  its  volume 
of  the  maceration. — W.  P.  S. 

Gluten;  Determination  of  dry  [in  flour~\.     J. 

Bouyer.  Bull.  Soc.  Pharm.  Bordeaux,  1919, 
No.  "2.  Ann.  Chim.  Analyt.,  1920,  2,  20—21. 
The  gluten  obtained  in  the  usual  way  is  pressed  by 
the  fingers  into  a  cake,  which  is  placed  on  a  cover 
glass  and  dried  at  105°  C.  for  30 — 45  mins. ;  the 
cake  is  then  turned  over,  dried  for  a  further  30 — 
45  mins.,  and  cut  into  strips  by  means  of  a  pair  of 
scissors.  The  strips  are  dried  for  30  mins.,  then 
cut  into  small  pieces  and  the  drying  continued  to 
constant  weight.  This  final  drying  requires  about 
6  hours.— W.  P.  S. 

Sugar;  Quantitative  estimation  of  small  quantities 

of  in  the  presence  of  the  higher  and  lower 

products  of  protein  degradation.     E.  Last.    Bio- 
chem.-Zeits.,  1919,  93,  66—82. 

The  higher   products  of  protein  degradation  like 


albumoses  and  peptones,  the  presence  of  which  inter- 
feres with  the  estimation  of  sugar,  can  be  removed 
by  means  of  mercuric  chloride  in  neutral  solution. 
The  sugar  can  then  be  estimated  by  Bertrand's 
methods  (this  J.,  1907,  60).  In  the  presence  of  acids 
the  precipitation  of  these  products  is  incomplete. 
An  excess  of  mercuric  chloride  must  also  be  avoided 
in  order  to  ensure  good  results;  2  grms.  of  mercuric 
chloride  per  grm.  of  peptone  was  found  to  be  a 
suitable  quantity.  The  presence  of  monoamino  acids 
does  not  affect  the  accuracy  of  the  sugar  estimation 
by  Bertrand's  method,  but  ereptone  dc*s  in- 
fluence the  results.  This  is  due  to  the  special 
atomic  grouping  in  ereptone,  which  on  boiling  with 
alkali  liberates  ammonia,  and  this  dissolves  some 
of  the  cuprous  oxide.  Ereptone  can  also  be  removed 
from  sugar  solutions  by  precipitation  with 
mercuric  chloride  in  alkaline  solution.  The  removal 
of  both  the  higher  and  lower  products  of  protein 
degradation  with  mercuric  nitrate  according  to  the 
Patein-Dufau  method  conduces  to  accurate  results. 

-S.  S.  Z. 

Plant    juices;     Electromctric     titration    of    - . 

A.  R.  C.  Haas.   Soil  Sci.,  1917,  7,  487—491. 

A  simplified  and  inexpensive  type  of  the  gas-chain 
apparatus,  essentially  of  Hildebrand's  form  (Univ. 
Cal.  Pub.  Physiol.,  1919,  S,  44),  is  described,  and 
by  means  of  it  the  p  h  values  of  the  juice  of  soya  bean 
tops  and  rhubarb  stalk  were  determined.  The 
curves  show  the  presence  of  greater  quantities  of 
buffer  substances  in  rhubarb  juice  than  in  the  juice 
of  soya  bean  tops,  the  actual  acidity  of  the  rhubarb 
juice  being  much  greater  than  that  of  the  juice  of 
soya  bean  tops. — W.  G. 

Sucrose;  Inversion  of  ■ during  the  preservation 

of  oranges.    G.  Andre.    Comptes  rend.,  1920,  170, 
126—128. 

The  amount  of  sucrose  inverted  during  four  months 
when  half  of  an  orange  is  kept  under  aseptic  con- 
ditions at  the  ordinary  temperature  bears  no  rela- 
tionship to  the  acidity  of  the  orange  expressed  as 
citric  acid. — W.  G. 


Patents. 

Casein  and  vegetable  albumen,  including  gluten; 
Process  for  the  manufacture  of  a  colloidal  solu- 
tion, neutral  to  the  taste,  from .     M.  Mon- 

haupt,  Altona-Ottensen,  Germany,  Assignor  to 
Naaml.  Vennoots.  A.  Jurgens  Vereenigde 
Fabrieken,  Oss,  Netherlands.  U.S. Pat.  1,326,210, 
30.12.19.     Appl.,  25.3.18. 

Casein   is    treated    with   excess    of   magnesia,    the 
excess  not  exceeding  1'5%  bv  weight  of  the  casein. 

—J.  H.  J. 

Fat  for  shortening  purposes;   Comminuted  edible 

and  method  of  making    the  same.     H.    A. 

Kohman,  T.  M.  Godfrey,  and  L.  H.  Asche,  Pitts- 
burgh, Pa.,  Assignors  to  Ward  Baking  Co.,  New 
YoTk,  N.Y.   U.S.  Pat.  1,326,276,  30.12.19.   Appl-, 
9.3.16. 
Fat  at  a  temperature   above   its  melting  point  is 
sprayed  into  a  cooling  chamber,  the  spraying  being 
regulated  to  cause  the  deposition  of  the  fat  in  a 
sufficiently  fine  state  of  subdivision   to  permit  of 
homogeneous  incorporation  with  the  material  to  be 
shortened.— J.  H.   J. 

Cattle-food ;  Preparation  of  a  [from  tannery 

offal].  E.  Meyer  und  Co.,  Guben.  Ger.  Pat. 
314,957,  9.11.15. 

Tannery  offal  is  treated  by  known  processes,  e.g., 

mincing,  cleaning,   and   cooking   or  treating  with 

preservatives. — A.  R.  P. 
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Ihymu  vegetables  md  /flf  lift*;  Apparatus  fur . 

I)  llrorw.  Assignor  to  N.  \  Maohinefabriek 
Brona  Zuidbroek,  Netherlands  0.8.  Put. 
1,836,908,  6  1.20.     Api.l.,  28.5.19. 

P  ■    138  199  of  1919;  this  J.,  1919,  875a. 

Product*  from  reads.    Cor.  Pat.  304,285.    8n   \ 

h'ii't,,u.<  material  etc.  from  pea-pods.      Ger.    Pat. 
807,886     >•••  \ 

Eng.  Pate.  135,614  ami  135,909.  tire  X\  II 


XIXb.    WATER  PURIFICATION; 
SANITATION. 

"inn:   Itrccnt  experiences  on  . 

Koelsca.  /.  angew.  Ohem  ,  1990,  33,  1—5. 
A  DUOUMIOM  of  tlif  general  conditions  resulting  in 
poisoning  is  followed  by  an  uccount  of  the  symp- 
toms and  diagnosis  of  poisoning  by  alcohol,  lead, 
mercury  with  its  fulminate  and  chloride,  arsenic 
and  hydrogen  arsenide,  oxides  of  manganese, 
mineral  acids,  nitrous  fumes,  carbon  tetrachloride, 
utrai  hluroethane,  trichloroethylene,  amyl  acetate, 
hydrocyanic  acid,  cyanamide,  beuzeno  and  its 
nitro-dorivatives,  trinitrotoluene,  tetranitro- 
methane,  trinitroanisole,  and  amino-dcrivatives  of 
benzine. — J.  K. 

Humus;   Chemical   properties    of and  their 

utilisation  for  the  protection  of  combatant* 
against  asphyxiating  <>ases.  Griffon  du  Bellav 
and   Houdard.     Comptes  rend.,  1920,   170,  230  - 

Soil  absorbs  gases  such  BS  benzyl  bromide,  chlorine. 
or  carbonyl  chloride,  the  retentive  power  varying 
with  tlio  type  of  soil,  being  almost  nil  for  a  very 
Wndj  soil  and  increasing  with  the  amount  of  plant 
debris  present.  The  phenomenon  is  chemical  and 
exothermic.  The  fixation  of  the  gas  is  facilitated 
by  moisture.  Humus  dried  at  100°  C.  has  at  the 
most  only  two-thirds  of  its  original  power  of 
absorption.  The  results  indicate  that  a  layer  of 
9oil  60  cm.  thick,  well  supplied  with  organic  matter, 
could  protect  combatants  for  several  hours  against 
the  war  gases  in  use  in  February,  1916,  provided 
the  amount  of  gas  passing  through  the  soil  did  iml 
exceed  1  litre  per  sq.  dcm. — AY.  ('• . 

Patents. 

/lnfijrpfic  material ;  Process  for  production  of  — — . 
in  fur  Chemische  Industrie  in  Mainz. 
Frankfort.  Ger.  Pat.  315,017.  21.4.16. 
An  antiseptic  material,  particularly  adapted  to  the 
formation  of  a  stable,  impermeable,  sterile  covering 
for  various  parts  of  the  human  body,  such  as  the 
hand  or  arm,  is  obtained  from  such  formaldehyde- 
phenol  condensation  products  as  are  pliable  and 
nearly  liquid  at  body  temperature.  A  solution  of 
thene  in  a  suitable  solvent  such  as  alcohol  is  mixed 
with  a  solution  of  cellulose  esters,  to  which  may  ho 
tdded  other  antiseptics,  colouring  matters,  or  sub- 
stances to  increase  the  pliability. — B.  V.  S. 

Iron  oxide  slimes.     Ger.  Pat.  305,083.     See  VII. 


XX.-0RGANIC   PRODUCTS;    MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Toxicity  in  sera  and  physical  properti    -  of  colloidal 

gels.      W.     Kopacseweki    and     /..     Gruaewska. 
Comptes  rend  ,   1920,   170,   133—135. 

Animal  serum  in  contact   with  colloidal 

as   geloee   and    |mm  tin,    acquires    astonishing    toxic 

properties,    whereas  other  gels,    of   an   apparently 


identical  oonaistenoy  and  structure,  do  not  provoke 

I  Ins    toxioity.       1 1    i^    DO*    shown    that   the    develop 
ment    Ol     toxicity     is     dependent     OH     the    electro- 

phoretic  character  of  the  gels,  in  the  case  of  three 
silica  gels    prepared    in    different    ways,    elect  r,.- 

iii 'gative    silica    gel     provoked    marked    toxicity    in 

guinea-pig  serum,  whereas  an  electropositive  gel 
or  an  amphoteric  gel  was  without  effect.  From  a 
study  of  the  effect  ol  starch  gels,  the  importance 
of  the  mioaUax  structure  of  the  gels  in  the  produc- 
tion of  toxicitv  in  sera  bv  contact  is  shown, 

W.  G. 

Surface  active  substances;  Adsorption  «/  the  so- 
called        -  by  various  adsorbents.     I.,  oiichaelie 

and  P.  Bona.     Kolloid-Zcits.,  1919,  25,  225—229. 
CHARCOAL    is   by    far   the   best    adsorbent    for   non- 
electrolytes  such  as  acetone,  trilmtvrin,  and  hepty] 
alcohol.      Of  other  adsorbents  examined  only   in   tin- 
i|   talc  was  a  measurable  adsorption  observed. 

—J.  F.  8. 

Aromatic  diamines;  Physiological  experimenl 

-.      H.    Meissner.      Biocheiu.-Zeits.,    1919,   93, 
149—163. 

Thk  toxicity  of  some  aromatic  diamines,  triaminn- 
bensene,  Iriaminotoluene,  and  triaminophenol  has 
been  tested  on  rabbits,  cats,  and  frogs.  (See  J. 
(hem.   Soc,   Mar.,  1920.)— S.  S.  Z. 

Vanillin;   Oxidation   of  to  vanillic  acitl    by 

certain  soil  bacteria.  W.  J.  Bobbins  and  E.  0. 
Lathrop.     Soil  Sci.,  1919,  7,  475-^85. 

In  mineral  nutrient  solution  containing  vanillin  as 
the  only  source  of  carbon,  certain  bacteria  present 
in  some  Alabama  soils  (see  Robbins,  Alabama  Agr. 
Exp.  Stat.,  1917,  Bull.,  195)  oxidise  the  vanillin 
lo  vanillic  acid,  which  at  first  accumulates  in  the 
culture  solution  but  later  is  destroyed.  .  Estes' 
acid  mercuric  nitrate  reagent  (this  J.,  1917,  352) 
gives  satisfactory  results  for  the  estimation  of 
vanillin  in  the  presence  of  vanillic  acid,  but  the 
phenol  reagent  of  Folin  and  Denis  (this  J.,  1912, 
949)  is  unsatisfactory  as  vanillic  acid,  like  vanillin, 
gives  a  blue  colour  with  tho  reagent,  the  colour 
produced  by  the  acid  being  much  deeper  than  that 
produced  bv  an  equivalent  amount  of  the  aldehyde. 

— W.  G. 

Gluconic  acid;  Preparation  of  [from   starch 

glucose].     A.  Herzfeld  and  G.  Lenart.     Z.  Ver. 

deut.  Zuckerind.,  1919,   122—128. 

\    During  the  war  a  technical  method  for  the  prepara- 

!    tion  of  gluconic  acid   to  serve  as  a  substitute  for 

tartaric  and  citric  acids  was  devised  in  Germany. 

Dextrose     (starch     glucose)     was     oxidised      with 

chlorine   or   bromine,    the    excess    of    halogen    was 

distilled  off,  and  the  liquid  neutralised  with  sodium 

carbonate.       Calcium    carbonate    was    added,    the 

temperature  being  raised  during  this  operation  to 

90°  C.  to  transform  any  lactone  present,  the  liquid 

cooled,  and  the  calcium  gluconate  obtained  purified 

by  recrystallisation.     An  almost  quantitative  yield 

is  said  to  have  been  obtained.     (See  also  J.  Chein. 

Roc..    Mar..    1920.)      J.  P.  O. 

i   Urea;   Behaviour  of  towards  hydrogen    per- 
oxide and  a   simple   process  for  its   purification 
and  decolonisation.     II.  Kunz-Krauee.    Kolloid- 
ZciU..  1919,  25.  240—211. 
i     i:a    is    not    affected    by    boiling    with    hydrogen 
peroxide    bul    the   colour    (blue    or   green)   which  is 
often  found   in   commercial    urea  and  which  consists 

of  colloidal  Prussian  blue  is  decomposed,  ferric 
hydroxide  !>oiiig  precipitated. — J.   F.  S. 

Chlorinated  methyl  formates:  Industrial  and 

their  analyses.  M.  Delepine.  Bull.  Soc.  Chim., 
1930,  ■-'7.  89-  i". 

Whin    methyl    formate   is   chlorinated    in   sunlight 
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a  number  of  chloromethyl  formates  and  ehloro- 
methyl  ehloroformates  may  result.  These  esters 
when  decomposed  by  dilute  sodium  hydroxide 
behave  as  follows:  — 

Cl.C02.CH,Cl  +  H,O  =  2HCl  +  C01+H.CH0; 

Cl.CO2CHCl2  +  H20  =  3HCl  +  CO2  +  C0 ; 

H.C02CH2C1  +  H20  =  H.C0.H  +  H.CH0  +  HC1; 

H.C02CHCI2  +  H20  =  2HC1  +  2C0  +  H20. 
From  the  quantities  of  formaldehyde,  formic  acid, 
and  carbon  monoxide  formed,  together  with  a  know- 
ledge of  the  chlorine  content  of  the  original 
material,  it  is  possible  to  form  an  idea  of  the  con- 
stituents of  the  chlorinated  material :  0'4  c.c.  of  the 
mixed  chlorinated  esters  is  added  to  50  c.c.  of 
iY/1  sodium  hydroxide  solution  and  shaken.  After 
half  an  hour  the  mixture  is  diluted  to  125  c.c.  Of 
this  solution  25  c.c.  is  used  for  the  estimation  of 
formaldehyde  by  Romijn's  method  with  2V/10 
iodine  solution  (this  J.,  1897,  366),  and  another 
25  c.c.  is  used  for  the  estimation  of  formic  acid  by 
oxidation  with  potassium  permanganate  by  St. 
Gilles'  method  (Ann.  Chim.  Phys.,"l859,  55,"  374). 
For  the  estimation  of  carbon  monoxide  0"3 — 0'5 
grin,  of  the  chlorinated  material  is  introduced  into 
a  ureometer,  treated  with  10  c.c.  of  4JV  sodium 
hydroxide,  and  the  volume  of  carbon  monoxide  is 
read  off  as  soon  as  the  decomposition  is  complete. 

— W.  G. 

Chlorinated   methyl  carbonates;  Properties  of   the, 

.     A.    Kling,    D.    Florentin,    and   E.    Jacob. 

Comptes  rend.,  1920,  170,  231—236. 

The  physical  properties  of  the  nine  possible  chlorin- 
ated methyl  carbonates  arc  given  as  below:  — 

b.pt.  at  b.pt.  at 

111.pt.  760  mm.  50  mm. 

139-140°C.  67° 


Formula 
CH,C1.0.CO,Cira 
00  (O.CH.Cl)2       . . 
CHClj.O.CO.CHj 
CHCI2.O.CO;CH2CI 
CC1S.O.C02CH, 


CO(O.CH.CI,)2 

ccL.o.co-i.cH.n 


-70°C 
(viscous) 

-40°C 

-70°C 
(viscous) 
-30°C 


176°C. 
147°C. 
178°C. 
165°C. 


72° 
102° 
86° 


sp.  gr. 

at  15°C. 

1-303 

1-4S0 

1-421 

1-562 

1-635 

1-618 
1-631 


182-183°C.      105-106° 
150°C.  110° 

(ilecomp.) 
CCIj.O.C02.CHCl2        -30°C  km;  <:.  115°  1-686 

(decomp.) 
CO(O.CCl,).  ..        78°C  203°C  124"  — 

(deromp.) 
All  of  these  substances  are  lachrymators,  those  com- 
pounds containing  the  group    O'CCl,  being  particu- 
larly toxic— W.  G. 

Acetone;  Micro-method  for  the  estimation  of . 

M.   Richter-Quittner.   Biochem.-Zeits.,    1919,   93, 
163—172. 

A  Miciio-METHOD  in  which  1 — 2  c.c.  of  urine  and 
1*5 — 3  c.c.  of  alkali  need  only  be  used.  The  urine 
is  distilled  once  with  steam  in  the  presence  of 
acetic  acid  and  a  second  time  with  dilute  sulphuric 
acid.  Blood  or  plasma  need  only  he  distilled  once, 
and  instead  of  the  steam,  air  is  passed  through  the 
heated  flask.  The  titration  of  the  distilled  acetone 
is  carried  out  with  2V/100  iodine  and  2V/100  sodium 
thioisulphate.  O'l  mgrm.  of  acetone  in  100  c.c.  can 
be  estimated  with  accuracy  by  this  method.  The 
quantity  of  urine  and  blood  used  must  not  contain 
less  than  0'04  mgrm.  of  acetone. — S.  S.  Z. 

Acetaldehyde,  metaldchyde,  and  ethyl  alcohol; 
Mode  of  pyrogenic  decomposition,  at  high  tem- 
peratures, of .  E.  Peytral.  Bull.  Soc'  Chim., 

1920,  27,  34—39. 

When  acetaldehyde  is  submitted  to  a  high  tempera- 
ture for  a  short  time  the  main  decomposition  is 
expressed  by  CH^CHO^CHj  +  CO,  a  second  simul- 
taneous change,  which  proceeds  to  a  far  less  extent, 
being  2CH3.CHO  =  2CO-rC2H1-r2H2.  If  the  time  of 
heating  is  prolonged  secondary  changes  occur,  with 
the  formation  of  acetylene  and  benzene.  Under 
similar  conditions  metaldchyde  is  first  depoly- 
Jnerised  to  acetaldehyde,  which  then  undergoes  the 


changes  given  above.  In  the  case  of  ethyl  alcohol 
there  are  two  main  changes,  the  first  of  which  pre- 
dominates :  — 

CH3.CH2OH  =  CH3.CHO  +  H2; 

CH3.CH2OH  =  C2H,  +  H20. 
The  acetaldehyde     formed     undergoes     pyrogenic 
decomposition  as  described.— W.  G. 

Unsaturated  substances;  Action  of  iodine  on  . 

Pseudo-iodine,  value  of  essential  oils.  R.  Huerre. 
J.  Pharm.  Chim.,  1919,  20,  216—224,  250—257, 
273—281. 

In  the  reaction  between  tcrpenes  or  terpenic  essen- 
tial oils  and  an  alcoholic  solution  of  iodine  the 
absorption  of  iodine  is  independent  of  the  con- 
centration of  the  iodine  solution,  or  of  variations 
of  temperature  from  15°  to  45°  C,  and  is  a 
function  of  the  excess  of  iodine  present.  This 
absorption  is  not  due,  for  the  most  part  at  all 
events,  to  addition  of  the  iodine,  and  the  name 
pseudo-iodine  value  is  suggested  for  it.  This  value 
may  therefore  be  defined  as  the  maximum  quantity 
of  iodine  absorbed  in  2  hours  by  100  grms.  of  hydro- 
carbon or  essential  oil  from  an  alcoholic  solution  of 
iodine   containing   the  optimum  excess   of   iodine. 

•  In  the  case  of  pure  cedrene  the  pseudo-iodine  value 
(39-60)  was  much  lower  than  that  of  pinene  (238). 
The  maximum  absorption  of  iodine  was  obtained 
when  a  little  more  than  3  grms.  of  iodine  was  made 
to  react  with  0'25  grm.  of  cedrene.  In  the  case  of 
limonene  the  maximum  absorption  of  iodine  (309) 

,  was  obtained  when  the  amount  of  iodine  present 
was  16  times  that  of  the  limonene. — C.  A.  M. 

Terpinene;  Occurrence  of  the  terpens in  the  oil 

of  Eucalyptus  megacarpa.  H.G.Smith.  J.  Proc. 
Roy.  Soc.  N.S.W.,  1918,  52,  529—533. 

The  oil  of  Eucalyptus  megacarpa  contains  pinene, 
j  limonene,  and  dipentene,  about  30%  of  cineol,  and 
possibly  as  much  as  10%  of  terpinene.  The  latter 
i  was  detected  in  the  fraction  boiling  at  170° — 190° 
C.  by  the  formation  of  its  nitrosite,  m.  pt.  155°  C, 
and  by  its  rapid  oxidation  in  the  cold  with  Beck- 
mann's  chromic  acid  mixture,  as  evidenced  by  the 
increased  optical  rotation  of  the  residual  oil  (con- 
sisting mainly  of  limonene)  after  the  removal  of 
the  inactive  terpinene. — G.  F.  M. 

"Re/generating  chromic  acid.  McKee  and  Leo.  See 
VII. 

Acetylmethylcarbinol.     Lemoigne.     See  XVIII. 

Patents. 

Acetic  acid;  Process  of  recovering  and  manu- 
facturing acetates.  H.  W.  Matheson,  Shawinigan 
Falls,  Canada.  Eng.  Pat.  137,388,  23.1.19. 
(Appl.  1730/19.) 

The  hot  vaporous  mixtures  emerging  from  the  con- 
version tubes  in  the  manufacture  of  acetone  from 
acetic  acid  are  passed  into  an  alkaline  solution  at 
85° — 100°  C,  which  is  maintained  in  motion  to 
promote  the  absorption  of  the  acetic  acid ;  con- 
centration of  the  resulting  solution  occurs  con- 
currently, and  the  resulting  sodium  acetate  is 
finally  separated  from  the  water  by  crystallisation. 

— D.  F.  T. 

Fatty  acids;  Process  for  the  preparation  of  esters 

of   .      Farbw.    vorm.    Meister,    Lucius,   und 

Bruning,  Hochst.     Ger.  Pat.  315,021,  19.9.15. 

Acetylene  is  allowed  to  react,  preferably  at  a  high 
temperature,  on  an  equimolecular  mixture  of  a 
fatty  acid  and  alcohol  in  the  presence  of  the 
mercury  salt  of  a  mineral  acid.  For  example,  pre- 
cipitated mercuric  oxide  is  dissolved  in  acetic  acid 
at  30°— 40°  C,  and  the  solution  treated,  drop  by 
drop,  with  strong  sulphuric  acid  so  as  to  pre- 
cipitate mercuric  sulphate  in  a  finely  divided  state. 
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Ethyl  alcohol  id  added  t<>  the  mixture,  which  is 
heated  to  70    0.  in  a  shaking  apparatus  fitted  with 

a  reflux  OOndanaar,  while  a  current  ol  a. etvleno 
is  passed   tiirough    it.     The   acctaldchvdo  produced 

is  separated  (ram  tlio  ethyl  acetate  by  fractional 
distillation.  Formic  acid  and  ethyl  alcohol  yield 
•thy]  Formate,  and  propionic  acid  and  methyl  ether 
give  methyl  propionate. — A.  11.  P. 

Tobacco;  Process  of  curing .    E.  (i    Beinhart, 

Washington.  DC.     U.S.  Pat.   1.337,692,  13  I  20. 
AppL,  B.6.19. 

Tin:  leal,  whether  harvested  separately  or  upon  tlio 
•.talk,  is  submitted  to  the  action  of  air  ut  about 
105°  F.  (41°  C.)  and  of  about  00  relative 
humidity  so  as  to  reduce  the  moisture  content  and 
form  a  green  overcast  due  to  a  film  of  dead  chloro- 
phyll evils  in  the  leaf  surface;  the  nir  is  then 
changed  to  a  temperature  of  90°  F.  (32°  C.)  and  a 
relative  humidity  of  95%  for  about  48  hours  to 
bring  the  colour  of  the  leaf  to  a  mottled  vellow, 
and  tho  characteristic  appearance  and  quality  of 
well-cured  tobacco  are  then  developed  by  treatment 
with  air  at  about  105°  F.  and  of  72%  relative 
humidity,  48 — 72  hours  being  generally  sufficient 
for  this 'final  stage—  D.  F.  T. 

Caeodyl  and  eaeodyl  ".ride  (Cadet's  fuming  liquids ; 

Preparation  of  non-inflammable .    E.  Merck, 

Darmstadt.    Ger   Pat.  299,010,  16.3.15. 

Thb  inflammability  of  caeodyl  and  caeodyl  oxide  is 
greatly  reduced,  and  even  entirely  overcome,  by  the 
addition  of  suitable  amounts  of  sulphur. — \Y.  J.  \Y. 

Odorous  substances;  Fixation  of  in   solid   or 

liquid  media.  O.  Braemer,  Hamburg.  Ger. 
Pat.  81  1,839,  19.3.18. 
Tinmi  &i  id  "r  gallic  acid  or  one  of  their  salts  is 
added  to  the  substance  along  with  the  charac- 
teristic essential  oil,  and  in  some  cases  with  the 
further  addition  of  sugar.  The  process  is  applic- 
able to  the  manufacture  of  perfumes,  soaps,  scent- 
:md,  particularly,  of  artificial  seasonings, 
For  instance,  in  the  preparation  of  artificial  • 
cinnamon,  an  intimate  mixture  of  cinnamon  oil, 
tannic  acid,  and  sugar  is  incorporated  with  potato 
<>r  turnip  meal. — B.  V.  S. 

Art)  da:  Aromatic  .    Rockefeller 

Institute  for  Medical  Research,  Assignees  of 
W.  A.  Jacobs,  W.  H.  Brown,  M.  Heidelberger,  and 
L.  Pearee.  New  York.  Eng.  Pats.  120,381, 
120.383,  130,384,  and  120,385,  3.10.18.  (Appls. 
16,092,  16,094,  16,095,  and  16,096/18.)  Int. 
Conv.,  3.10.17. 

LT.B    Pats.  1,280,119,  1,280,121,  1,280,122,  and 
1,280,113  of  1918;  this  J.,  1919,  268  a. 

t'tfric  arid;  Manufacture  of .     W.  J.  Mellersh- 

Jackson,  London.  From  Citro  Chemical  Co.  of 
America,  Maywood,  N.J.,  U.S.A.  Eng.  Pat. 
137,896,  80.1.19.    (Appl.  2876/19.) 

I '.:.  1 ,288,293  of  1918  ;  this  J.,  1919,  199  a. 

Sthcr;   Process  for  the  continuous   production  of 

.     E.  A.  Barbet.  Assignor  to   E.  Barbet  et 

Ptla  et  Cie.,  Paris.  U.S.  Pat.  1,328.258,  20.1.20. 
Appl.,  5.5.16. 

Sek  Eng.  Pat.  100,406  of  1916;  this  J  ,  1917,  569. 

■kill  from  tar  oils.    Ger.  Pat.  304,306.     See  III. 


before  exposure,  then  sped  ia  wry  considerably 
increased,  but  then  keeping  quality  is  considerably 

reduced.  A  similar  treatment  'has  an  almost 
negligible  effect  on  most  ordinary  or  ortho- 
ohrpmatic  plates,  and  the  affect  is  apparently  duo 
to  interaction  between  the  dyes  used  in  the*  nan- 
chromatic  [dates  and  the  ammonia.    The  speeding 

eltcct    was    greatest    if    a    plain    aqUOOUS    ammonia 

solution  was  used,  but  plates  so  treated  would  keep 

for  only  2  or  3  days;  the  bath  recommended  for  ose 

contains  25%  of  ethyl  alcohol  and  3%  of  20 
aqueous  ammonia  solution.  The  plates  are  bathed 
for  4  minutes  and  dried  rapidly.  The  increase  of 
speed  to  white  light  is  i„  most  ,  :,  .,  ,  ,l„,,i|  KM)  . 
and  more  to  red  light,  being  in  some  cases  400%. 
The  sensitiveness  in  the  red  is  also  extended  about 
100  Angstrom  units.  The  spectral  sensitiveness 
curve  is  also  somewhat  smoother  after  treatment. 
A  number  of  tables,  diagrams,  and  illustrations  are 
given,  showing  the  effect  of  the  treatment  on 
various  brands  of  panehroniat ie  plate. — B.  V.  S. 

[Photographic']  sensitising  with  bichromate.  R. 
Namias.  II  Progressio  Fotog.,  1915,  208.  Bull. 
Soc.  Franc.  Phot.,  1919,  6,  331-:3.'!2. 

Cakbon-tissue  paper  sensitised  with  bichromate 
keeps  for  only  a  few  days.  If  the  normal  salt  or 
the  normal  6alt  with  a  small  addition  of  alkali  be 
used  in  place  of  the  bichromate,  the  paper  keeps 
almost  indefinitely,  but  is  too  slightly  sensitive  for 
use.  The  combination  of  good  keeping  quality  and 
high  sensitiveness  may  be  obtained  by  coating  the 
paper  with  a  mixture  containing  slightly  alkaline 
chromate,  and  then  treating  it,  just  before  use,  for 
about  half  an  hour  in  a  closed  box  at  ordinary  tem- 
perature with  the  vapour  of  a  volatile  acid,  such  as 
acetic  acid. — B.  V.  S. 

Patents. 

Wedge  colour-filter  for  distant  photography,  O. 
Will,  Munich.     Ger.  Pat.  309,167,  28.8.17. 

A  composite  colour-filter  contains  two  or  more 
wedge  filters,  cemented  between  glass ;  the  different 
wedges  may  be  of  different  colours  and  their  slopes 
may  be  in  the  samo  or  in  opposite  directions. 

— B.  V.  S. 

Selenium  cells.     Ger.  Pat.  304,261.     See  XI. 


XXI.    PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

isnttfwtng      [photographic]      panchromatic 

plates.     S.    M.    Ilurka.  J.    Franklin  Inst.,    1920, 
189.  25—46. 

b  panchromatic  plates  are  treated  with  ammonia 


XXII.- EXPLOSIVES;  MATCHES. 

Specific  heat  of  nurtures    of    sulphuric  and  nitric 
acids.     Pascal  and  Gamier.     See  VII. 

Patents. 

Explosives;    Process    for     manufacture     of     . 

Zentralstelle  f.  Wissensch.-tech.  Untersuch., 
G.m.b.H.,  Ncubabelsberg.  Ger.  Pat.  299,028, 
15.6.16. 
An  explosive  consists  of  nitro-hexamethylenetetr- 
amine,  C3HtN'0O„  (Ger.  Pat.  104,280),  which  may  Ik> 
mixed  with  other  ingredients.  The  explosive  is 
stable,  sensitive  to  shock,  and  gives  a  good  expan- 
sion in  the  Trauzl  lead  block. — W.  J.  W. 

Nitrocellulose  powder;  Process  for  increasing  the 

density  or  diminishing  the  porosity  of in  the 

form  of  cords  or  threads.    I.  M.  Voith,  Heiden- 
heim.     Ger.  Pat.  300,737,  24.4.17. 

The  amount  of  collodion  cotton  added  to  the  ex- 
plosive for  gelatinising  purposes  is  raised  from 
20 — 25  7c  to  27 — 80%  in  order  to  increase  the  den- 
sity. To  prevent  the  newly  pressed  powder  from 
becoming  porous  when  treated  with  water,  the 
collodion  cotton  mav  be  increased  to  45%. 

— W.  J.  w. 
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Explosives;     Process     for     ''drying"     [removing 

solvent  /row]  freshly  manufactured .     I.  M. 

Voith,  Heidenheim.     Ger.  Pat.  302,560,  30.6.16. 

The  removal  of  solvent  from  tubular  or  cord- 
shaped  explosives  may  be  effected  by  treatment  with 
water  or  aqueous  solutions  of  alcohol,  acetone,  salts, 
etc.  The  process  is  free  from  danger,  and  is  said  to 
be  more  rapid  than  drying  by  hot  air  or  in  a 
vacuum. — W.  J.  W. 

Cellulose  products;  Process    for    displacement    of 

liquids   from   by    other   liquids.       Elektro- 

Osmose  Akt.  Ges.  (Graf  Schwerin  Ges.),  Berlin. 
Ger.  Pat.  305,019,  25.10.17. 

The  displacing  liquid  is  forced  under  pressure 
through  a  thin  layer  of  the  material,  swelling  of  the 
material  being  prevented.  The  process  may  be 
carried  out  at  raised  temperatures.  The  density 
of  the  material  may  be  increased  by  a  preliminary 
pressing.  The  method  may  be  utilised  for  the  dis- 
placement of  water  from  nitrocellulose  by  means 
of  alcohol.— W.  J.  W. 

Pei  chlorate  explosives;  Increasing  the  sensitiveness 

of  by  addition  of  potassium  permanganate 

as  catalyst.  C.  Bunge,  Bradegrube.  Ger.  Pat. 
303,289,  8.4.17. 
Potassium  perchlorate  and  potassium  perman- 
ganate are  crystallised  together  and  the  mixed 
crystals  of  suitable  size  are  incorporated  with  other 
ingredients.  By  this  means  the  full  catalytic  effect 
of  the  permanganate  is  made  available,  and  its 
decomposition  by  other  ingredients,  such  as 
oxalates,  is  avoided. — W.  J.  W. 

Nitro-urea  explosive.  Badische  Anilin-  u.  Soda- 
Fabrik,  Ludwigshafen.   Ger.  Pat.  303,929, 17.7.15. 

XiTRO-uitEA  or  its  compounds  or  derivatives  are 
mixed  with  inorganic  oxygen-evolving  compounds, 
or  with  other  explosives.  A  suitable  composition 
contains  nitro-urea,  83%;  potassium  nitrate,  17%. 
If  10%  of  nitro-urea  is  added  to  90%  of  ammonium 
nitrate  it  increases  the  "  brisance  "  of  the  latter. 
As  nitro-urea  is  not  very  sensitive,  a  strong 
detonator  is  required. — W.  J.  W. 

Ammonium  perchlorate  explosive.  O.  B.  Carlson, 
Mansbo,  Assignor  to  Aktiebolaget  Carlit,  Stock- 
holm, Sweden.  U.S.  Pat.  1,327,985,  13.1.20. 
Appl.,  25.9.17. 

See  Eng.  Pat.  112,417  of  1917;  this  J.,  1918,  637  a. 


XXHI.-ANALYSIS. 

Melting  point  methods  ot  high  temperatures.     II. 

L.   I.   Dana  and  P.  D.  Foote.     Chem  and  Met. 

Eng.,  1920,  22,  63—70.     (See  also  this  J.,  1920, 

175  a.) 
The  melting  point  of  silicates  is  determined  prefer- 
ably in  a  tall  form  of  metal  crucible,  using  an  un- 
protected thermo-couple,  and  leakage  of  current 
from  the  couple  to  the  molten  salt  and  from  the 
furnace  heating  current  to  the  couple  must  be  con- 
sidered in  precision  work.  Platinum  resistance 
thermometers  give  greater  accuracy  than  thermo- 
couples below  800°  C.,  but  above  this  temperature 
the  calibration  is  subject  to  changes  on  account  of 
volatilisation  of  platinum,  and  of  strains  intro- 
duced by  the  warping  of  the  mica  frame.  Above 
1400°  C.  the  melting  point  of  metals  is  observed 
through  a  hole  in  the  cover  of  a  crucible  containing 
the  metal,  by  means  of  an  optical  pyrometer.  The 
crucible  should  be  set  in  an  outer  tube  of  non- 
porous  material  which  is  inserted  into  the  heating 
chamber.  A  vacuum  furnace,  such  as  the  Arsem 
graphite  resistance  furnace,  is  necessary  if  the 
metal  is  subject  to  oxidation.    A  modification  of  the 


wire  method  my  be  used  for  metals  melting  above 
the  range  of  platinum.  The  material  in  the  form 
of  wire  or  ribbon  is  heated  electrically  until  it 
fuses  and  the  highest  intensity  is  measured  by  an 
optical  pyrometer.  This  method  involves  a  know- 
ledge of  the  emissivity  of  the  particular  material. 
Miciopyrometric  observations  are  subject  to  error 
because  of  the  unequal  heating  of  the  platinum 
strip  and  the  sample  resting  on  it  by  the  traversing 
current.  In  general  the  specimen  should  be  pro- 
tected from  reducing  action  in  the  furnace  by 
means  of  a  suitable  surrounding  tube.  Si'.limanitic 
porcelain  may  be  used  for  this  purpose  up  to 
1800°  C,  but  no  protection  tubes  have  been  found 
satisfactory  for  higher  temperatures. — C.  A.  K. 

Qualitative  analysis  in  the  presence  of  phosphoric 

acid;  Procedure  for  .     H.  Eemy.     Z.  anal. 

Chem.,  1919,  58,  385—392. 
In  the  scheme  of  analysis  described,  phosphoric 
acid  is  used  as  a  group  reagent.  The  solution, 
containing  any  of  the  common  metals,  alkaline-earth 
metals,  and  alkali  metals,  and  phosphoric  acid,  is 
treated  with  hydrogen  sulphide  and  the  sulphides 
are  filtered  off ;  the  filtrate  is  boiled,  filtered,  and 
oxidised  with  nitric  acid.  Ammonium  carbonate  is 
added  until  the  solution  is  nearly  neutral,  the  mix- 
ture is  poured  into  an  equal  volume  of  ammonia 
and  an  excess  of  ammonium  phosphate  is  added. 
Aluminium,  chromium,  iron,  calcium,  strontium, 
and  barium  are  precipitated  as  phosphates  and 
manganese  and  magnesium  as  ammonium-phos- 
phates; zinc,  nickel,  cobalt,  and  alkali  metals 
remain  in  solution  (sol.  1).  The  precipitate  is 
separated,  dissolved  in  a  small  quantity  of  hot 
dilute  hydrochloric  acid  and  potassium  sulphate 
solution  is  added;  barium,  strontium,  and  the 
greater  part  of  the  calcium  are  precipitated  and 
may  be  separated  from  each  other  and  identified 
in  the  usual  way.  The  filtrate  from  the  alkaline- 
earth  sulphate  precipitate  is  heated  to  boiling  with 
the  addition  of  solid  sodium  acetate  and  ammonium 
chloride;  iron,  chromium,  aluminium,  and  man- 
ganese are  precipitated  (ppt.  a).  The  filtrate  from 
this  precipitate  is  treated  with  ammonium  oxalate 
to  precipitate  the  remaining  quantity  of  calcium, 
;  and  is  subsequently  rendered  ammoniacal  to  pre- 
,  cipitate  magnesium.  The  precipitate  (a)  is  dis- 
solved in  hydrochloric  acid,  the  solution  heated  and 
sodium  carbonate  is  added  as  long  as  the  precipi- 
tate formed  redissolves;  the  solution  is  then 
poured,  while  warm,  into  a  mixture  of  20%  sodium 
hydroxide  solution  and  hydrogen  peroxide.  Ferric 
hydroxide  and  hydrated  manganese  dioxide  are 
precipitated  whilst  chromium  and  aluminium 
remain  in  solution  as  chromate  and  aluminate, 
respectively.  The  iron  is  identified  by  the  ferro- 
cyanide  reaction  and  manganese  by  conversion  into 
permanganate.  Aluminium  is  precipitated  as 
hydroxide  by  boiling  the  aluminate  solution  with 
the  addition  of  ammonium  chloride,  and  chromium 
is  identified  by  the  usual  tests.  The  solution  (1) 
containing  the  zinc  etc.  is  heated  and  treated 
with  ammonium  sulphide;  on  adding  hydrochloric 
acid  to  this  precipitate,  the  zinc  sulphide  dissolves 
leaving  the  nickel  and  cobalt  sulphides  insoluble. 
.  The  two  latter  metals  may  be  identified  in  the  usual 
way.  The  filtrate  from  the  total  sulphide  precipi- 
tate contains  the  potassium  and  sodium  together 
with  phosphoric  acid,  but  the  latter  does  not  inter- 
fere with  the  perchloric  acid  test  for  potassium  or 
with  the  pyroantimonate  test  for  sodium. — W.  P.  S. 

Calcium;  Modified  McCrudden  gravimetric  method 

for  [the  determination  of]  .     J.  O.  Halver- 

son  and  J.  A.  Schulz.     J.  Ind.  Eng.  Chem.,  1920, 

12,  77—78.     (See  also  this  J.,  1911,  1282.) 

In  the  modification  proposed  the  calcium  oxalate 

precipitate   is  collected    on    a    specially   prepared 

i    asbestos    filter    and    then    titrated    with    perman- 


Vol.  XX\I\ 


Cl.  XXHI.— ANALYSIS. 


I     K 


-.unto.     High-grade  igni  tos  is  heated  al 

60°— 70°  C.  lor  1  hour  with  dilute  sulphuric  a.  ul 

(1;6),    and    then    washed    with    ivnlcr    containing    a 

oj  permanganate  until  Free  Prom  at  id.  By 
shaking  the  washed  asboatoc  with  water  it  muy  be 
separated  into  three  grades  of  fineness — fine, 
medium,   and  coarse.       A   layer  of   the  coarse  is 

placed   in  a  Goocli  crucible,  and  on  this  are  placed 

of  the  medium  and  lino  grades  respectively. 
After  the  precipitate  has  been  washed  the  filter  and 
precipitate  are  tranafered  bo  a  Mask  containing  hot 
water,  sulphuric  arid  (1  :">i  is  added,  and  t li « •  oxalate 
titrated  at  Off  C.  with  permanganate. — W.  1'.  S. 

Arsenic;  Process  for  (he  estimation  of  with 

noi>.<   on    the   chemistry   of   the   Marsh-Herzelius 
process.    It.  S.  Evans.    Analyst,  1920,  45.  8—17. 
I'hk  ai  ■  rolved  as  hydrogen  arsenide,  which 

is  passed  over  ignited  copper  and  the  arsenic 
retain. si  by  the  cupper  is  weighed.  The  apparatus 
used  is  essentially  the  same  as  in  the  Marsh- 
Beraelius  method,  but  the  tube  attached  to  the 
drying  tube  has  a  drawn-out  portion  only  about 
2  in.  long,  the  last  inch  of  which  is  turned  up.  If 
this  tube  is  made  of  silica  it  ran  be  used  repeatedly. 
A  roll  of  thin  sheet  copper  about  4  in.  by  1  in.,  pre- 
.  heated  to  redness  and  cooled,  is  introduced 
into  the  silica  tube,  which  has  a  small  fragment  of 
sited  asbestos  wool  at  the  constriction,  and  the 
ported  horizontally  over  a  Bunsen  flame, 
whilst  the  portion  containing  the  copper  is  covered 
■mall  sheet  iron  muffle  about  1J  in.  long,  and 
a  small  asbestos  she<  I  is  ased  to  protect  the  rubber 
connexion.  After  hydrogen  has  been  passed 
through  the  tube  for  2  or  3  mins.  the  burner  is 
removed,  the  tube  allowed  to  cool,  the  hydrogen 
replaced  by  air  by  means  of  a  filter  pump,  and  the 
tube  weighed.  It  is  then  again  attached  to  tho 
hydrogen  tlask,  again  heated,  and  the  hydrogen 
jet  relighted.  When  the  tube  is  red  hot  the  solu- 
tion containing  the  arsenic  under  examination  is 
introduced  into  the  flask,  and  the  evolution  of  gas 
continued  for  45  mins.,  the  height  of  the  hydrogen 
flame  being  maintained  at  about  J  in.  Finally  the 
tube  i«  cooled,  and  after  removal  of  the  hydrogen 
is  weighed  as  before.  The  increase  in  weight 
divided  by  (V986  gives  the  amount  of  arsenic.  This 
correction  factor  was  based  upon  results  obtained 
with  different  amounts  of  pure  arsenious  oxide. 
Experiments  indicated  that  the  loss  of  arsenic  was 
not  due  to  its  leaving  the  apparatus  with  trio 
hydrogen.  When  pure  zinc  was  used  a  scum  of 
elementary  arsenic  formed  on  the  surface  of  the  acid 
and  remained  practically  unchanged  at  the  end  of 
the  test.     This  represented  a  considerable  loss  of 

arsenic,  but  by  coating  the  zinc  with  cadmium,  as 
suggests!  bv  Chapman,  the  Boating  arsenic  is 
removed.  To  prevent  separation  of  elementary 
arsenic  it  is  advisable  to  keep  the  amount  of  arsenic 
added  well  below  0"S  BXm.  The  addition  of  copper 
sulphate  to  the  liquid  in  the  flask  prevents  the 
formation  of  arsine  by  the  formation  of  copper 
arsenide  and  by  causing  a  large  amount  of  elemen- 
tary arsenic  to  separate.  In  the  case  of  iron  the 
amount  of  arsenic  retained  is  approximately  pro- 
portional to  the  amount  of  iron  present.  The 
arsenide  residues  invariably  contained  lead,  derived 
from  the  cadmium,  and  apparentlv  broueht  into 
combination  with  tho  arsenic  through  tho  influence 
of  the  iron.  Sodium  sulphate,  disodium  hvdrocen 
phosphate,  and  sine  sulphate  have  no  retaining 
This  method  was  used  to  test  the  amount 
of  arsenic  left  in  solution  in  the  filtrate  and  wash- 
ings in  the  magnesium  arsenate  method.  It  was 
found  that  the  second  filtrate  containing  no 
maenesia  mixture  dissolved  about  four  times  as 
much  arsenic  as  the  first,  although  its  volume  was 
not  much  greater.  The  amount  of  arsenic  remaining 
in  solution    is  by   no  means  negligible,   and   it   is 


necessary  to  Bee  that  tho  volumes  of  both  filtrates 
and    waahinga   aro   kept   constant   when    solution 

•  are  used  to  correct  tho  results.    (Sat 
•l.  Ohem.  Boc   .  1920,  n.,  L36.)    C.  A.  M. 

.    Estimation   of   small    <iuantities  of  . 

W  .  van  ltijii.    Pharm.  Weekblad,  1919,  56,  1072— 

Smm  i.  quantities  or  arson  0,  as  little  as  1  ingrin.  As 

per  litre,  may  be  accurately  estimated  by  the 
following  methods: — Treatment  with  potai  [tun 
chlorate    and    hydrochloric    acid    (Presenilis    und 

Bubo);  absorption  by  ferric  hydroxide  (I'auoke. 
Beitr.    B.    Nachw.    v.    Arson,    [naug.    Diss.,   Leipzig, 

1908);  acidification  with  Bulphuric  acid,  addition  of 

solution  of  bromine  in  potassium  bromide,  then 
ammonia  and  magnesia  mixture;  or  treatment  with 
ammonia  and  magnesia  mixture  and  addition  of 
Bodium  phosphate  (Bemtrop).  The  arsenic  mirror 
i.s  obtained  by  the  use  of  Bloemcndaal's  apparatus 
and  the  final  estimation  by  titration  (Bemtrop, 
them.  Weekblad,  1900,  315).  Comparison  with  a 
standard  mirror  is  not  sufficiently  accurate.  Wall- 
papers, paint  and  blind  materials  may  be  tested 
by  the  same  methods. — W.  .1.  W. 

Fat  extraction  apparatus.    .).  M.  Pickel.    J.  Ind. 
Eng.  Chem.,  1919,  II,  1053—1055. 

The  extraction  vessel  consists 
of  a  small  glass  cylinder,  b, 
in  place  of  the  usual  flask; 
a  crucible,  D,  containing  the 
substance  to  be  extracted  is 
supported  in  tho  cylinder,  in- 
dentations being  provided  in 
the  side  of  the  cylinder  for 
this  purpose.  A  cup,  c,  in- 
side which  at  one  side  is  a 
funnel  (the  bent  stem  of  this 
funjiel  passes  through  the 
bottom  of  the  cup),  fits  over 
the  top  of  the  crucible,  and  a 
condenser,  A,  i.s  attached  to 
the  top  of  the  cylinder.  When 
the  ether  in  the  latter  boils 
the     vapours     are     condonsd 

<V  and    fall    from    th    condenser 

through  tho  funnel  into  the 
crucible  containing  the  sub- 
stance.   At  the  end  of  the  ex- 

c  traction     tho     condenser     is 

rotated  partially,  BO  that  tho 

D  condensed  ether  falls  into  the 

cup  and  docs  not  return  to 
the    cylinder—  W.    P.    8. 

Uranium;  Determinaton  of and  its  separation 

from,  other  rare  elements.  C.  A.  Pierle.  J.  Ind. 
Bug.  Chem.,  1920,  12,  60—63. 
The  more  common  methods  of  determining  uranium 
have  been  critically  examined.  Good  results  were 
obtained  by  adding  ammonia  solution  to  uranium 
nitrate  solution,  boiling  the  solution  containing  the 
precipitate  for  15  mins.,  separating  the  precipitate, 
"ashing  it  with  2'7  ammonium  nitrate  solution, 
and  drying  and  igniting  it  in  a  porcelain  crucible. 
!  Precipitation  of  the  uranium  as  uranyl  ammonium 
phosphate  by  moans  of  ammonium  dihydrogen  phos- 
phate (Kern,  this  J.,  1901,  1144)  was  found  to  be 
difficult,  owing  to  the  tendency  of  the  precipitate 
to  pasB  through  the  filter  paper  and  to  the  readiness 
with  which  uranyl  pyrophosphate  absorbs  moisture. 
Precipitation  as  uranium  sulphide,  and  ignition  of 
the  precipitate  after  washing  with  hot  2%  am- 
monium nitrate  solution,  invariably  gave  too  high 
results  owing  to  part  of  the  sulphur  being  oxidised 
to  sulphate ■  during  the  ignition.  The  volumetrio 
determination  of  uranium  by  means  of  potassium 
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permanganate,  using  Kern's  modification  (loc.  cit.), 
also  gave  high  results,  owing  to  the  reduction  being 
carried  below  the  quadrivalent  condition  of  the 
uranium.  A  method  for  separating  uranium  from 
molybdenum,  vanadium,  and  tungsten  has  been 
based  on  the  fact  observed  by  Peligot  (Ann.  Chim. 
Phys.,  1842  [3],  5,  1)  that  uranyl  nitrate  is  readily 
soluble  in  ether.  Another  method  for  separating 
uranium  from  vanadium  depends  on  the  fact  that 
acetic  acid  of  95%  or  over  when  mixed  with  nitric- 
acid  (sp.  _gr.  T42)  in  the  proportion  of  20  vols,  to 
1  vol.  HNCK  does  not  dissolve  vanadium  pentoxide, 
but  readily  dissolve  vanadium  nitrate. — C.  A.  M. 
Sulphates,  llibbard.  See  VII. 
Hydrocyanic  acid.  CheJle.  Sre  VII. 
Potassium  anhydrotelhirate.     Hulot.     See  VII. 

Chemical  glassware.     Muirhead  and  Turner.     See 
VIII. 

Chemical  glassware.     Thieme.     See  VIII. 

Linseed  oil.    Steele  and  Washburn.    See  XII. 

Sucrose.     Dixon  and  Mason.    See  XVII. 

Malt   analysis.     Langkammcrer  and  Leberle.     See 
XVIII. 

Tli  in  beers.    Dietsohe  and  Grave.    See  XVIII. 

Acetylmethylcarbinol.     Lemcigne.     See  XVIII. 

Alcohol-water  mixtures.    Kolthoff.    See  XVIII. 

Pasteurised  milk.     Fouassier.    See  XIXa. 

Dry  gluten  in  flour.     Bouyer.    .See  XIXa. 

Sugar  in  presence  of  protein  degradation  products. 
Last.     See  XIXa. 

Plant  juices.     Haas.     See  XIXa. 

Chlorinated  methyl  formates.    Delepine.    See  XX. 

Acefo/ic.     Richter-Quittner.     See  XX. 

Pseudo-iodine    value    of    essential    oils.       Huerre. 
See  XX. 

Patents. 

Analysing  gases  [determining  carbon  dioxide  in  flue 

gases'];  Absorption   apparatus  for  .     P.   R. 

Boulton,     Birmingham.        Eng.     Pat.     136,992, 
10.4.19.     (Appl.  9136/19.) 

A  portable  apparatus  for  analysing  gases  consists 
of  a  reciprocatory  pump,  desiccating,  absorption 
and  gauge  chambers,  an  indicating  gauge,  and  a 
controlling  valve,  so  arranged  that  a  sample  of  dry 
gas  drawn  in  by  the  pump  is  discharged  from  one 
side  of  the  piston,  through  the  absorbent  to  the 
opposite  side,  which  communicates  with  the  gauge 
chamber.  The  displacement  of  the  piston  required 
to  restore  the  initial  pressure  in  the  gauge  chamber, 
or  the  pressure  produced  in  the  latter,  is  employed 
as  a  measure  of  the  constituent  to  be  determined. 

— W.  E.  F.  P. 
Colour  fastness.     Eng.  Pat.  136,971.     See  VI. 
Viscosity  of  rubber.    U.S.  Pat.  1,327,838.    See  XIV. 


Patent  List. 

The  dates  eiven  in  this  list  are.  in  the  case  of  Applica- 
tions for  Patents,  those  of  application,  and  in  the  case  of 
Complete  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately  and  to 
opposition  within  two  months  of  the  date  given. 


I.— GENERAL;  PLANT;  MACHINERY. 

Applications. 

Bailey    and    Hartlev.       Centrifugal    separators. 
5252.     Feb.  21. 


Beeston,  Stevenson,  and  Beeston  and  Stevenson. 
Furnaces.     4528.     Feb.  14. 

Delaygue.  Refrigerating.  4503.  Feb.  13.  (Fr., 
1.5.14.) 

Douglas.     Condensers  etc.     3851.     Feb.  9. 

Dtiparc  and  Urfer.    4729.    See  VII. 

Elmore.     Centrifugal  driers.     3894.     Feb.  9. 

Engelke.     Filtration  of  liquids.     4065.     Feb.  10. 

Fabrv.  Continuous  stills  for  dissociation  of  solu- 
tions by  heat.    4032.     Feb.  10. 

Feldenheimer  and  Plowman.  Catalysts  and 
catalytic  reactions.     4800.     Feb.  17. 

Hislop.     Drying-chambers.     4320.     Feb.  12. 

Hobbs.  Drying  and  mixing  machines.  4090. 
Feb.  10. 

Kenncdv.  Crushing  apparatus.  5223,  5224, 
5227,5228.  Feb.  20.  (U.S.,  2.2.14,  6.3.14,  23.10.17, 
14.1.18.) 

Merz.  Receptacles  for  crystallisation  of  solu- 
tions.    4267.     Feb.  11. 

Metallbank  u.  Metallurgische  Ges.  Evaporation 
of  liquors.  3895  and  3896.  Feb.  9.  (Ger.,  27.2.15 
and   13.3.19.) 

Millard.  Gas-impregnating  apparatus.  4869. 
Feb.  17. 

Raper  and  Sutcliffe.  Recovery  of  gases  or 
vapours.    3988.     Feb.  9. 

Complete  Specifications  Accepted. 

13,87S  (1914).  Wauthier.  Grinding,  crushing,  or 
pulverising  machine.     Feb.  25. 

7430  (1918).    Linden.    Sec  XII. 

17,256  (1918).  Peck.  Filter  apparatus.  (138,657.) 
Feb.  25. 

18,691  (1918).    Bateman.    See  II. 

2213  (1919).  Kirby  and  Lakin.  Grinding  and 
pulverising  materials.     (138,411.)     Feb.  18. 

6951  (1919).  Western  Electric  Co.  Producing 
vacua.     (138,745.)     Feb.  25. 

16,774  (1919).  Zack.  Cooling  or  liquefying  gases 
.  or  gaseous  mixtures.     (129,292.)     Feb.  25. 

II.— FUEL;      GAS;      MINERAL      OILS      AND 

WAXES;    DESTRUCTIVE   DISTLLLATION ; 

HEATING;  LIGHTING. 

Applications. 

Austin  Motor  Co.,  and  Walker.  Apparatus  for 
generating  producer  gas.    5002  and  5003.     Feb.  19. 

Beilby.     Motor  fuel.     4562.     Feb.  14. 

Blakelev,  and  Firth,  Blakelev,  Sons  and  Co.  Gas 
purifiers.'  3860.    Feb.  9. 

Bourdon.  Gas-purifving  apparatus.  4232. 
Feb.  11.     (Fr.,  6.3.19.) 

Bull  (Helgebv  and  Schieldrop).  Carbonising 
coal.     4977.     Feb.  18.     (Norway,  19.2.19.) 

Bury,  Jones,  and  Minerals  Separation,  Ltd. 
Flotation  treatment  of  carbonaceous  matter. 
4988.    Feb.  18. 

Davis  and  Levy.     3978.     See  XXIII. 

Dowson  and  M.ifon  Gas  Plant  Co.,  and  Paton. 
Gas-fired  furnaces.     4573.     Feb.  14. 

Drake,  and  Drakes,  Ltd.  Vertical  retort  set- 
tings.   3863.    Feb.  9. 

Engelke.     Treating  mineral  oils.    4370.     Feb.  12. 

Fairweather.     4228.     See  XXIII. 

Hacking.    4297.    See  IX. 

Hallam.     Petrol  substitute.     5042.     Feb.  19. 

Harger.     Lubricating  oil.     4928.     Feb.  18. 

Kennedy.  Retorts.  5220.  Feb.  20.  (U.S., 
31.3.19.) 

Southeombe  and  Wells.  Lubricating  oils.  4763. 
Feb.  17. 

Terrell.     4108.    See  XXI. 

Williams  and  Williams.  Gas-producer.  5247. 
Feb.  21. 

Complete  Specifications  Accepted. 

18,691  (1918).  Bateman.  Deodorising,  purify- 
ing, distilling,  and  vaporising  oils  and  other 
liquids.     (138,388.)     Feb.  18. 
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-III  U91W-  Hills.  Manufacture  of  fuel 
briquettea.     (188.414.)    Feb.  18. 

8481(1919).  Parana.  Cas-producers.  (133,333.) 
I-',  i.    18 

3987  (1919)  Sarnmark.  Fillings  for  tanks  etc. 
tin  storing  acetylene  or  other  gas.  (198,634.) 
Feb    86. 

10,176  (1919).  Aaaerato.  Combustion  of  solid 
pulverised  fuel.     <  l:w.-..  >•_'  i   |',.|,.   IS. 

HI.-  TAB  AND  TAR  PRODUCTS. 

Applications. 

Kopper9.  Purification  of  liquors  containing 
phenoloid  bodies.     450',.     Fob.  11.     (U.S.,  15.3.19.) 

Mlamid.     4591.     See  XI. 

Miersch.  Recovering  fluoric  acid  from  sulphon- 
yl ing  mixtures  of  organic  sulpho  acids  and  calcium 
fluoride.     1161.     Feb.  18. 

Complete  Spfcm  kmiiins  Accepted. 
L8,S60  (1919).  Blaxam  (Dnrand  el  Huguenin  Soc. 
Anon.).      Manufacture   of   condensation    products 
from     formaldehyde     and     aromatic     derivatives. 
(188,798.)    e,i>.  25. 

IV.— COLOriUNG    MATTERS   AND   DYES. 
Applications. 

Anderson  and  Atack.  Manufacture  of  vat  dye- 
stuffs.     4166.     Feb.  11. 

Ehrhardt  and  Ehrhardt.  Manufacture  of  mor- 
danr-dveing  azo  colour.     4642.     Feb.  16. 

Hart  and  Stewart.  Dvestuffs  and  mode  of  pro- 
ducing them.     5267.     Feb.  21. 

V.— FIBRES;  TEXTILES:  CELLULOSE: 
PAPER. 

Applications. 

Braun.  Manufacture  of  cellulose.  4693.  Feb.  10. 
(Or.,  29.5.18.) 

Bronnert.  Manufacture  of  viscose  silk.  4877. 
Feb.  17. 

Courtaulds,  Ltd.,  and  Stokes  AVashing  etc. 
artificial  filaments,  fibres,  etc.     3951.     Feb.  9. 

Fearnlev.     Manufacture  of  paper.  3916.  Feb.  9. 

Fearnlev.     Treatment  of  wool.    3874.     Feb.  9. 

Soc.  Anon.  Etabl.  A.  Olier.  Treatment  of  fibrous 
plants  for  conversion  into  cellulose  for  paper- 
making.     4213.     Feb.  11.     (Fr.,  11.2.19.) 

COMPLETE    SPECIFICATIONS    ACCEPTED. 

11,098  (1917).  Korselt.  Manufacture  of  silk. 
(UK  189.)    Feb.  18. 

11,895  (1917).  Korselt.  Manufacture  of  wool, 
hair,  etc.,  and  vegetable  fibres.    (109,051.)  Feb.  18. 

13.569  (1918).     Stevenson.    See  XXI. 

VI— BLEACHING;    DYEING;    PRINTING; 
FINISHING ;. 
Application. 
King.       Bleaching     and     bleaching-compounds. 
5188.    Feb.  20.    (U.S.,  28.6.19.) 

Complete  Specification  Accepted. 
16,084       (1919).       Farberei     AVeidmann     A.-G. 
Apparatus  for  dyeing  or  otherwise  treating  fabrics. 
(199,976.)    Feb.  18. 

VII— ACIDS;    ALKALIS;    SALTS;    NON- 
MKTALL1C  ELEMENTS. 
Applications. 
Bracq.      Furnaces    for    roasting    pyrites.      4202. 
Feb.  11. 

Brothir-        Manufacture    of    plaster    of    Paris. 

Feb.  18. 
Duparc    and    Urfer.      Synthetic    production    of 
ammonia.     4723.     Feb.  10.     (Switz.,  13.3.19.) 

Duparc  and  Urfer.  Production  of  catalysts. 
4729.     Feb.  16.    (Switz.,  13.3.19.) 

Gerber.  Producing  aluminium  nitride.  4976. 
Feb.  18.    (Switz.,  18.2.19.) 


M    oonoohie  and  Rob.     4488.     See   \ 

Mierai  fa      4461.    See  III. 

New  Jersey  Zinc  Co.    4889.    8ee  XIII. 

Norske  kktieaelakab  For  EHektrokemisk  Industri. 
Removal  of  iron  From  solutions  containing  alumin- 
ium.    5010.     Feb.  19.    (Norway,  22.2.19.) 

COMPl.rir    -M  >  ill  II   VTIONS     AcCEITEl). 

6148(1919).     Boo.  PAir  Liqilide.     SmXVI. 

sir,2  (1919).  Shroff.  Preparation  of  barium 
chloride  and  other  chlorides  of  alkaline-earth 
metals.     (138,486.)     Feb.  18. 

VIII.     GLASS;  CERAMICS. 
Applications. 
Empire  Machine  Co.     Means  for  obtaining  glass 
from  furnace.     3994.     Feb.  9.     (U.S.,  16.11.18.) 

Imperial  Trust,  Institution  of  Gas  Engineers, 
and  Mellor.     Clay  etc.     4475.     Feb.  13. 

Imperial  Trust,  Central  School  of  Science  and 
Technology,  Mellor,  and  Moore.  Moderants  in  use 
of  clays,  preparation  of  china,  etc.     4-176.    Feb.  13. 

Soc.  Boucher  et  Fils.  Glass  tank-furnaces.  4387. 
Feb.  12.    (Fr.,  27.9.18.) 

LX.— BUILDING  MATERIALS. 
Applications. 
Elborne.     Manufacture  of  bricks,  fictile  articles, 
and  cement.     5237.     Feb.  21. 

Hacking.  Composition  of  asphalt.  4297.   Feb.  12. 
Lewis.     Continuous  kilns  for  burning  bricks  etc. 
4398.     Feb.  18. 

Mattison.  Manufacture  of  fibrous  cement  pro- 
dncta.     1337.    Feb.  12.    (U.S.,  12.2.19.) 

Complete  Specification  Accepted. 
14,182  (1919).    Gronroos.    Production  of  artifical 
stone  or  slabs  of  marble-liko  appearance.    (138,799.) 
Feb.  25. 

X— METALS ;    METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

All.sebrook  and  Hetherington.  Treatment  of 
lead   sulphide  ores.     4886.     Feb.   17. 

Coles.  Preventing  corrosion  and  pitting  of  steel. 
3980.     Feb.  9.  ,      „ 

Coles.  Production  of  flexible  zinc.  5000.  Feb.  19. 

Coles.     Sherardising  drums.    5192.    Feb.  20. 

Crosthwaite  Engineering  and  Furnace  Co.,  and 
Crosthwaite.  Furnaces  for  heating  crucibles  for 
heating  metals  etc.    4146.     Feb.  11. 

Diehl.  Utilising  and  recovering  sulphur  in  blast- 
furnace slag.  4694  and  4695.  Feb.  16.  (Ger., 
16.1.17  and  24.9.17.) 

Gerber.  Producing  aluminium.  4975.  feb.  IP. 
(Switz.,  18.2.19.)  . 

Jackson  (Forge  Products  Corporation), 
speed  steel.    4100.     Feb.  10.       _ 

Jones.  Heating  metallurgical  furnaces  etc. 
4623.     Feb.   10. 

Levoz  Manufacture  of  indirect  steel.  4«64. 
Feb.  17.    (Fr.,  27.3.19.) 

McCaffery.    Bessemerising  iron. 
(U.S.,  13.11.18.) 

McConway  and  Vigeon.  Pre-leaching  apparatus 
for  treating  calcined  ore  etc.    5005.    Feb.  19. 

Maconochie  and  Ros.  Oxidation  of  zinc,  tin, 
etc  ,  and  production  of  oxides  of  such  metals. 
II".     Feb.  13. 

Middlemiss.     Apparatus  for  treating  ores. 

CTreanor.    Alloys  for  filling  in  defective  castings. 

Vautin.     Treatment  of  ores.     4371.     Feb.  12. 
Complete  Specihcations  Accepted. 

4474  (1919).  Huntington,  Heberlein,  and  Co., 
and  Bingham.  Mechanical  furnaces  for  roastiiv/ 
ores.     (138,443.)     Feb.  18. 
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6739  (1919).  Soc.  Anon,  do  Vedrin,  and  Mar- 
cotty.  Roasting  furnaces  for  sulphurous  ores. 
(138,472.)    Feb.  18. 

X  T.— ELECTRO-CHE  M  [S'l'RV. 
Applications. 
Clark.       Primary     cells     and     batteries.       4958. 
Feb.  18. 

Mclaniid  Manufacture  of  transformer  oils  from 
tar  oils.     4591.    Feb.  14.    (fier.,  15.5.19.) 

Pouchain.  Negative  plates  for  accumulators. 
4117—4120.    Feb.  10. 

Swaav.  Storage  batteries.  4667.  Feb.  16. 
(Holland,  15.2.19.) 

Complete  Specifications  Accepted. 

1731  (1919).  Matheson.  Electrolytic  cells. 
(138,406.)     Feb.  18. 

5706  (1919).  Fery.  Blectric  storage  cells 
(124,211.)     Feb.  25. 

10,006  (1919).  Ivev  and  Storey.  Electric  stor- 
age battery  cells.     (138,773.)     Feb.  25. 

XII.— FATS;  OILS;  WAXES. 
Applications. 

Hey.  Removing  suspended  matter  from  liquid 
oils  and  from  solvents  containing  oils,  greases,  and 
waxes  in  solution.    5239.    Feb.  21. 

Pericarp  Synd.,  and  Trevor.  Obtaining  oil  from 
fruit  heads  of  palm  trees.    5050.     Feb.  19. 

Townsend.     4858.     Sec  XIX. 

Tuckfield.  Purifying  oils  and  fats.  5111. 
Feb.  20. 

Complete   Specification  Accepted. 
7430  (1918).       Linden.       Separating  oil,  grease, 
etc.,  from  water  or  other  liquids,  or  separating  two 
liquids  of  different  densities.     (138,655.)  Feb.  25. 

XIII.— PAINTS;    PIGMENTS;    VARNISHES; 

RESINS. 

Applications. 

Edser  and  Reynard.  Protection  of  surfaces  and 
waterproofing  articles.     4983.     Feb.  18. 

Guillochin  and  Guimet.  Manufacture  of  ultra- 
marine.    4576.     Feb.  14. 

Maconochie  and  Ros.     4488.     See  X. 

New  Jersey  Zinc  Co.  Treating  zinc  oxide.  4369. 
Feb.  12.    (U.S.,  9.8.18.) 

Reeve.     Rust-preventing  paint.     4741.     Feb.  17. 

Complete   Specification  Accepted. 
17,508    (1919).      Bienenfeld.      Paint,     (138,810.) 
Feb.  25. 

XIV— INDIA-RUBBER ;   GUTTA-PERCHA. 

Applications. 

Helbronner.  Manufacture  of  indiarubber  pro- 
ducts.    4264.     Feb.  11.     (Fr.,  19.4.19.) 

Hunter  Dry  Kiln  Co.  Treatment  of  rubber. 
4240.     Feb.  11.     (U.S.,  25.9.15.) 

Peachev.  Vulcanisation  of  caoutchouc.  4288. 
Feb.  12.  * 

XV.— LEATHER;  BONE;  HORN;  GLUE. 
Applications. 
Beeber,  Davis,  aud  Krouse.     Treating  raw  hides 
and  skins.     4716.     Feb.  16. 

Knowles,  and  McArthur  and  Co.     Manufacture 
of  tar  derivative  tanning  materials.  4155.  Feb.  11. 
Marks  (Chicago  Process  Co.).      Liming  and  de- 
hairing  hides.     4080.     Feb.  10. 

XVI— SOILS;    FERTnJSERS. 

Applications. 
Norsk     Hvdro-Elcktrisk      Kvaelstofaktieselskab. 
Nitrogenous"  fertilisers.     3990.      Feb.   9.   (Norway, 
24.2.19.) 


Sams.     Chalk  fertiliser.    4803.    Feb.  17. 

Complete  Specification  Accepted. 

6448  (1919).  Soc.  l'Air  Liquide.  Converting 
synthetic  ammonia  into  a  transportable  product 
directly  utilisable  for  agriculture  in  conjunction 
with  the  production  of  carbonate  of  soda.  (131,870.) 
Feb.  18. 


XIX.- 


-FOODS;   WATER   PURIFICATION; 
SANITATION. 


Applications. 

Bleaching    flour. 


4458. 


Loring    aud    Stacey. 
Feb.  13. 

Townsend.  Improving  medicinal  fatty  foods. 
4858.    Feb.  17. 

Complete  Specifications  Accepted. 

12,297  (1917).  Bollmann.  Manufacture  of  food- 
stuffs.    (109,265.)     Feb.  25. 

7430  (1918).    Linden.    See  XII. 

XX.— ORGANIC   PRODUCTS;   MEDICINAL 
SUBSTANCES;   ESSENTIAL  OILS. 

Applications. 

Chcm.  Fabr.  vorm.  Sandoz.  Selective  isolation 
of  alkaloids.     4827.     Feb.  17. 

Selden  Co.  Phthalic  anhydride.  4692.  Feb.  16. 
(U.S.,  14.10.19.) 

Complete  Specifications  Accepted. 

10,374  (1917).  Marks  (Du  Pont  de  Nemours  and 
Co.).  Production  of  aromatic  amines.  (138,372.) 
Feb.  18. 

1729  (1919).  Matheson.  Manufacture  of  acetone. 
(138,679.)     Feb.  25. 

13,760  (1919).  Soc.  Chim.  des  Usines  du  Rhone. 
Manufacture  of  mono-  and  di-/3-oxvethvlamino- 
benzoic  esters.     (128,552.)    Feb.  18. 

XXL- -PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

Applications. 

Donisthorpe,  and  Dye  Impression  Photos,  Ltd. 
Photographic  printing.     5290.     Feb.  21. 

Schauermann.  Photographic  films  etc.  5207. 
Feb.  20. 

Terrell.     Flashlight  powders.     4108.     Feb.  10. 

Whitfield.    Colour  photography.    5120.    Feb.  20. 

Complete  Specifications  Accepted. 

13,569  (1918).  Stevenson.  Manufacture  of  non- 
inflammable  films  or  filaments  for  kinematographic 
and  other  purposes.     (138,379.)    Feb.  18. 

420  (1919).  Finnigan  and  Rodgers.  Producing 
coloured  photographs  or  kinpmatograph  films. 
(138,396.)    Feb.  18. 

XXII— EXPLOSIVES;   MATCHES. 
Application. 

Eschbach.  Manufacture  of  initial  priming  com- 
positions.    4597.     Feb.  14. 

Complete  Specifications  Accepted. 

10,328  (1917).  Manuelli  and  Bernardini.  Ex- 
plosives.   (138,371.)   Feb.  18. 

21,439  (1919).  Atlas  Powder  Co.  Explosive  mix- 
tures.    (134,521.)    Feb.  18. 

XXITI.— ANALYSIS. 
Applications. 
Davis  and  Levy.     Apparatus  for  detecting  small 
quantities  of  carbon  monoxide.    3978.     Feb.  9. 
Fairweather.    Gas  calorimeters.    4228.    Feb.  11. 
Madsen.       Recording    differential    thermometer 
and  calorimeter.     5001.     Feb.  19. 
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1— GENERAL ;  PLANT:  MACHINERY. 

llrruiHiittive   furnace;   A    rifir   type  of .     W. 

I!..-  iihuin  ami  E.  A.  toad-Prvor.      Trans.  I'cram. 

Boo.,  1918  19,  18,  107    419. 

\\   experimental   cylindrical   recuperative  gas-tired 

crucible  or  glass-pot  furnace  for  temperatures  above 
1500°  C,  w  1  th  natural  draught,  shown  in  horizontal 


-..  tioo  in  th.'  ii^..  ia  21  in,  in  diametar,  18  in.  high 
internally,  and  contains  20  carborundum  tubes  each 
long  and  1J  in.  diameter.  The  air  used  for 
combustion  passes  through  the  carborundum  tubes 
into  a  ooDet  tins  chamber,  C.  thence,  past  baffles,  D,  ; 
into  a  mixing  chamber,  E,  where  it  meets  coal  gas 
ntering  through  throe  burners,  F.  The  flame  de- 
veloped in  E  panes  around  the  crucible,  through 
the  Hue,  (J.  into  the  recuperator  and  thence  to  the 
chimney.  A  highly-successful  furnace  on  the  same 
principle  for  testing  refractory  materials  consists 
■  it  .1  chamber  20  in.  high  with  a  Moor,  2  ft.  9  in.  wide 
and  1  ft.  (3  in.  deep,  across  which  the  flame  passes 
horizontally  and  then  downwards  and  through  the  , 
r.  cuperator  which  is  at  a  lower  level,  the  exit  gases  | 
being  compelled  by  three  bailies  t < >  take  a  long  zig- 
au  conme  around  the  carborundum  tubes.  The 
tubes  are  arranged  in  nine  courses,  each  consisting 
.it  IS  tabes,  each  tube  consisting  of  4  shorter  tubes 
8  in.  in  length.  The  tubes  and  baffle  walls  are  not 
tied  in  any  way,  so  as  to  allow  for  expansion  and 
contraction.  A  temperature  of  1650°  C.  is  readily 
attained  in  this  furnace.  The  furnace  consumes 
600  eh.  ft.  per  hour  of  town's  gas  of  500  B.Th.U. 
The  air  enters  the  furnace  at  200°— 300°  C.  below 
the  furnace  temperature.  Magnesite  bricks  are 
quite  unsuitable  for  lining  the  furnace;  zirconia 
bricks  are  better  but  spall  badly.  Good  firebricks 
washed  over  with  a  mixture  of  carborundum  and 
china  day  are  satisfactory  and  easily  renewed  after 
5  or  6  beats.  The  draught  is  created  by  a  chimney 
h  li  -  than  35  ft.  high.— A.  B.  8. 

"•■  laves  by  mean*  /if  an  oil  hunter      F 

Holler,  (hem.  Weekblad,  1920,  17,  34—35. 
Thk  heating  arrangement  consists  of  a  laterally 
placed  furnace  of  sheet  iron  lihed  with  firebricks 
and  having  a  small  interior  bridge  of  the  same 
material,  ami  a  burner  with  two  orifices  of  2  mm. 
diam.  which  is  supplied  with  oil  and  compressed  air 
reduced  to  a  pressure  of  1J  atm.  The  autoclave  is 
enclosed  in  an  oil  bath  around  which  the  burner 
■  ir.  nbUe  in  two  spiral  paths.  Cleaning  doors 
arc  provided  in  tho  brick  setting.  A  thin  tar  oil 
w  used  ax  fuel.  The  burner  flame  must  be  regulated 
so  as  to  impinge  on  tho  furnace  bridge,  and  must 
not  extend  beyond  the  furnace.  To  mitigate  the 
I  c,t  a  possible  explosion  of  oil  vapour  and  air 
in  the  floes,  produced  by  choking  in  the  burner, 
the  cleaning  doors  should  not  be  clamped  too 
tightly.  The  autoclave  may  be  rapidly  cooled  by 
emulating  the  oil  through  a  cooler.— W.  J.  W. 


Cooling  liquids  in  spray  sy»tt>m$  and  cooling  I" 
1      M.  Maker.    Chem.  and  Met.   Eng.,   1990,  22, 

I7:i     176. 

Iin    principle  cai  which   the   various  forms  of  spr.u 

systems  and  cooling  towers  are  based  is  to  bring  the 

hot  liquid  into  ..mi.i,  1  u  it'n  cool  air.  cooling  Ix'ing 
ell.  .ted  by  exchange  of  sensible  heat  ami  by  evapor- 
ation   of    some   of    the    (rater,    thus    removing   some 

heal  in  the  latent  form,  In  general,  most  ,,i  the 
ling  is  due  to  the  latter  effect,  ami  in  practice 

the  amount  ol   cooling  is  determined  almost  entirely 

by   the  extent  of  evaporation.     The  design  of  a 

cooling     apparatus    should     aim     to     gi\,-    complete 

saturation   of   the  exit,  air  and   to  discharge  the 

air  at  as  high  a  temperature  as  possible,  as  the 
partial     pressure    duo    to    water    vapour     inerea  es 

rapidly  with  increase  in  temperature,     The  cooling 

effect  will  always  he  increased  by  increasing  the 
quantity  of  air.  hut  the  extent  of  the  increase 
diminishes  as  the  temperature  oi  the  exit  air  is 
reduced.  The  results  of  a  series  of  tests  on  the 
"  (."  o  "  spray  system  nuclei'  varying  conditions  are 
desoribed  and  illustrated  by  means  of  graphs.  (See 
also  this. I.,  1920,  179a.)— C.  A.  K. 

Refrigerating-machines.     M.    Ponchon.     Chim       1 

I  ml.,  1920,  3,  24—27. 

A  BXPBI08KATING  machine  consists  essentially  of  a 
compressor,  condenser-cooler,  and  evaporator-re- 
frigerator, and  is  a  device  for  transferring  units 
oi  old  ("  frigories  ")  from  the  cooling  Hater  to  the 
liquid  to  bo  cooled.  Various  tables  and  curves  are 
given  showing  the  effect  of  the  temperature  of  the 
cooling  water  on  the  refrigerating  efficiency  and  the 
power  absorbed.  By  the  addition  of  a  pre-cooler 
through  which  the  cooling  water  passes  on  its  way 
to  tho  condenser  the  temperature  of  the  liquid 
to  bo  cooled  is  brought  nearer  to  that  of  the  cooling 
water,  and  it  is  shown  that  an  economy  of  power 
and  greater  efficiency  may  thus  he  attained.  This, 
however,  is  only  advantageous  when  the  supply  of 
cooling  water  is  limited,  hut  when  this  is  the  case 
the  economy  is  considerable. — W.  H.  C. 

Patents. 
Dryiiuj  apparatus.     E.  L.  A.  Savy,  Paris.       Eng. 
Pat,   123,984,  26.2.19.       ( A ppl.   4856/19.)       Int. 
Conv.,  30.11.16. 

The  apparatus  is  intended  especially  for  substances 
such  fruits,  vegetables,  and  gelatinous  or  fine- 
grained pasty  substances  that  are  best  dried  in  a 
current  of  warm,  moist  air  in  order  to  prevent  the 
formation  of  a  hard,  dry  shell  which  prevents  escape 
of  moisture  from  tho  interior.  The  material  is 
placed  on  trays  in  a  chamber  through  which  air  is 
passed  after  being  heated  (preferably  by  a  steam 
coil).  Most  of  the  air  is  continuously  circulated  by 
means  of  a  fan  placed  between  the  dryer  and  the 
heater,  but  a  portion  is  allowed  to  exhaust  to  the 
atmosphere,  and  fresh  air,  which  has  been  deprived 
of  its  moisture  by  cooling,  is  admitted  to  take  its 
place.  The  regulation  of  these  two  quantities  of 
air  is  effected  by  two  dampers,  one  between  the 
dryer  and  the  suction  of  the  fan  which  is  regulated 
to  produce  a  slight  pressure  in  the  dryer,  and 
another  in  the  inlet  pipe  for  additional  air. 

— B.  M.  V. 

Drying  granular  and  other  substances.  J.  J. 
Kriiger,  Copenhagen.  Eng.  Pat.  137,631,  5.2.18. 
(Appl.  2858/19.) 

Thats  which  can  be  tilted  are  arranged  one  above 
the  other  within  a  tower,  and  heat  is  applied  from 
heating  elements  arranged  in  tho  spaces  above  and 
below  the  trays.  The  material  is  fed  in  through 
a  trap  door  at  the  top,  and  air  is  passed  upwards 
through   the   tower.        When   tho  material   in   the 
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bottom  tray  is  sufficiently  dry  the  trays  are  tilted 
in  succession  from  the  bottom  upwards,  so  that  the 
contents  of  the  lowest  tray  are  discharged,  and  the 
contents  of  the  other  trays  fall  one  step  in  succes- 
sion, a  fresh  charge  being  admitted  to  the  top  tray. 
By  operating  the  trays  by  mechanical  means  the 
process  is  made  continuous. — B.  M.  V. 

Drying  machine  [for  clay}.  De  W.  D.  Irwin, 
Assignor  to  E.  M.  Knowles,  East  Liverpool,  Ohio. 
U.S.  Pat.  1,329,082,  27.1.20.  Appl.,  21.7.19. 
Tut:  material  is  carried  by  means  of  an  endless  con- 
veyor through  a  horizontal  drying  chamber  which  is 
provided  along  the  top  and  along  at  least  one  verti- 
cal side  with  openings  which  can  be  closed.  A  cur- 
rent of  air  is  supplied  through  a  chamber  open  at 
the  bottom,  which  may  be  moved  longitudinally 
along  the  top  of  the  drying  chamber  so  as  to  com- 
municate with  it  through  any  desired  openings.  The 
material  at  any  desired  point  may  thus  be  sub- 
jected to  the  air  current  for  anv  required  length 
of  time.— W.  F.  F. 

Packing  materials  [resistant  to  chlorine']  and  pro- 
cesses for  making  the  same.  C.  F.  Wallace,  New 
York,  and  M.  F.  Tiernan,  Jamaica,  N.Y.,  U.S.A. 
Eng.  Pat.  131,871,  7.4.19.  (Appl.  8797/19.)  Int. 
Conv.,  28.8.18. 

A  packing  material,  suitable  for  use  in  apparatus  in 
which  chlorine  is  employed,  is  made  by  dissolving 
beeswax  in  carbon  tetrachloride  and  saturating 
asbestos  string  or  rope  with  the  solution.  Graphite 
flake  or  powder  is  then  incorporated  with  the 
asbestos  and  the  solvent  evaporated.  The  material 
may  be  wound  around  valve  stems. — AY.  F.  F. 

Volatile   solvents;   Process  for  the   collection  and 

recovery  of evaporated  into  the  atmosphere. 

L.  A.  Lew.  London.    Eng.  Pat.  137.615,  27.1.19. 
(Appl.  1940/19.) 

The  vapour-laden  air  is  passed  through  one  of  two 
vessels  containing  active  charcoal  which  absorbs  the 
vapour:  when  the  charcoal  in  one  vessel  has  ab- 
sorbed sufficient  the  air  is  passed  through  the  other 
vessel,  and  the  first  one  heated  to  recover  the  vola- 
tile solvent.— B.  M.  Y. 

Vapours  [of  volatile  solvents];  Process  for  recover- 
ing   from  air  mixtures  61/  sulphuric  acid.    A. 

Lehner,  Berlin-Tempelhof.  '  Ger.  Pat.  303,396, 
10.9.16. 
The  process  is  applicable  to  the  recovery  of  alcohol 
and  ether  from  the  air  of  explosives  and  artificial 
silk  works.  The  air  is  passed  through  towers  in 
series.  The  enriched  acid  from  the  lowest  tower  is 
withdrawn  at  intervals,  e.g.,  by  a  siphon  or  pump, 
and  the  chamber  filled  with  acid  from  a  higher 
tower.— H.  J.  H. 

Gas-fired  [crucible']  furnaces.  J.  AV.  Gaunt,  and 
W.  and  J.  Lawlev,  Ltd.,  AVest  Bromwich.  Eng. 
Pat.  137,628,  5.2.19.  (Appl.  2778/19.) 
A  gas-fired  crucible  furnace  is  built  up  in  hori- 
zontal sections  by  two  or  more  fire-brick  annuli 
placed  one  on  top  of  the  other,  so  that  the  resulting 
chamber  conforms  to  the  shape  of  the  crucible  used. 
The  bottom  brick  in  addition  has  lateral  ports  for 
the  entering  gas  flames,  and  the  uppermost  one  an 
opening,  preferably  lateral,  for  the  outlet  of  pro- 
ducts of  combustion.  At  points  of  local  intense 
heat,  blocks  of  a  more  refractory  material,  e.g., 
carborundum,  may  be  inserted  in  the  firebrick. 

— B.  M.  V. 

Combustion  of  gases  in  boiler  furnace  flues  or  tubes; 

Means  for  completing  or  promoting  the .    W. 

Hassall.  AVoodville.     Eng.  Pat.  137,770,  18.8.19. 

(Appl.    20,307/19.)      Addition    to    128,325    (this 

J.,  1919.  611a). 
In  order  to  ensure  the  more  effective  withdrawal 


of  the  burnt  dust  from  the  flue,  the  block  placed 
in  the  flue  is  tapered  longitudinally,  so  that  the 
annular  passage  is  gradually  restricted. — AY.  P. 

Furnaces;  Reversible  gas-heated  — — ■.  F.  T.  Ren- 
nison,  Sheffield.  Eng.  Pat.  137,977,  25.4.19. 
(Appl.  10,307/19.) 

AVith  the  reversing  valves  in  the  position  shown 
in  the  figure,  air  enters  behind  the  reversing  air 
valve,  r.  passes  up  the  pipe,  6,  down  the  chimney. 


a,  to  the  longitudinal  flue,  c,  in  which  it  travels  the 
full  length  of  the  furnace,  then  across  to  flue,  cl, 
again  along  the  furnace,  across  to  side  flue,  e,  down 
which  it  passes  to  four  (or  other  number  of)  trans- 
verse flues,  h,  to  vertical  passages,  jl,  opening  at 
the  side  of  the  hearth  proper.  The  walls,  e1,  e", 
of  the  side  flues,  e  and  i,  are  tied  with  bricks  which 
are  staggered  so  as  to  break  up  the  incoming  air 
or  outgoing  gases;  some  of  these  bricks,  /,  /',  are 
formed  with  gas  conduits  in  them  supplied  from  a 
gas  main  behind  the  valve,  m,  and  with  the  valves 
in  the  position  shown  the  gas  conduit-bricks,  /,  are 
shut  off,  while  the  conduits  in  /'  are  supplying  gas 
which  meets  the  heated  air  in  j'.  Combustion  takes 
place  under  the  arch  and  the  gases  pass  by  vertical 
passages,  j,  down  to  transverse  flues  (not  shown), 
which  alternate  with  flues,  h,  then  up  through  the 
side  flue,  i,  twice  along  the  furnace  in  c'  and  c".  and 
out  to  the  atmosphere  through  the  chimney,  a',  the 
valve-cap,  a3,  of  which  is  open. — B.  M.  V. 

Grinding  mills.    O.  Soder,  Niederlenz,  Switzerland. 

Eng.  Pat.  137,640,  13.2.19.  (Appl.  3582/19.) 
In  a  mill  for  fine  grinding  consisting  of  a  grinding 
roller  working  against  a  grinding  block,  the  latter 
is  divided  into  segments  in  the  direction  of 
its  width,  the  several  segments  being  pivoted  upon 
a  pin  which  lies  below  the  blocks  (the  roller  running 
downwards  as  usual)  and  outside  the  angle  sub- 
tended by  the  blocks  to  the  centre  of  the  roller; 
the  object  of  this  is  that  the  grinding  slot  may 
taper,  becoming  narrower  in  the  direction  of  rota- 
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a. .11  The  pivot  rod  Bhould  be  placed  in  such 
.1  position  that  the  resultant  of  tho  frktional  forces 
between  the  grinding  Mock-,  and  roller  passes 
through  or  near  it ;  the  npper  ••<1^<'>  of  the  grinding 
bkx  k~  ar,-  situated  at  aboul  the  point  on  the  roller 
where  the  material  would  leave  the  latter  dne  to 
centrifugal  force.  The  grinding  roller  may  1k>  built 
up  ol  an  inner  cast  drum  and  outer  grinding  sog- 
menta  with  a  layer  of  heat  insulating  material 
between      II    M.  V. 

Furnace   letting.     F.    H.    Nickle,  St.   Louis,    Mo. 
i    S    l*at    1,329,470,8.2.80.    Appl.,  1.7.18. 

\    0OHTAINU    to   K<   heated    is   supported   in   a   fur- 

-  tting  composed  of  firebrick  and  having  con- 
centric chambers  as  shown.    A  combustible  mixture 


i,  supplied  to  the  intermediate  annular  chamber 
it  i-  burnt,  and  the  combustion  products  pass 
through  tli«'  openings,  6,  to  the  annular  chamber,  7, 
and  thence  through  the  space,  10,  to  heat  the  con- 
tainer. The  lia-.  then  passes  downwards  through  the 
annular  Bpace,  II.  to  the  passage,  16,  leading  to  the 
sta.k.  17—  W.  F.  I''. 

apparatus.      B.    E.    D.    Kilburn, 

Ion.  From  Sulzer  Freres,  Winterthur, 
3  taerland.  Eng.  Pat.  137,975,  23.4.19.  (Appl. 
187  19.) 
Tin:  apparatus  i*  of  the  typo  in  which  the  vapour 
<>l  the  refrigerating  agent  is  removed  from  the  re- 
frigerator and  compressed  in  an  ejector  by  means  of 
another  working  fluid  circulating  through  theejector, 

r,  and  a  pump.  The  refrigerating  vapour  is 
not  cooled  sufficiently  to  condense  in  the  first  cooler, 
hut  i-  there  allowed  to  separate  as  vapour  by  gravity 
from  the  working  fluid,  and  then  condensed  in  a 
second  cooler  or  i  ondenser,  w  hence  it  passes  through 
an  expansion  valve  back  to  the  refrigerating  coil. 

1  he  s.ui >lmg  water  may  be  passed  through  the 

condenser  and  the  cooler  for  the  working  liquid  in 
succession.  The  whole  apparatus  (except  the 
driving  motor)  may  he  contained  in  a  double  tank, 
and  it  a  refrigerating  agent  is  used  which  is  lighter 
(when  liquid)  than  the  working  fluid,  a  small  pas- 

iay  l>c  provided  from  the  bottom  of  tho  con- 
denser  portion   of   the   tank   to   the  working-fluid 
that   any  spray  of  working  fluid  carried 
over  into  the  condenser  can  flow  back  to  its  proper 

rtment.  A  special  form  of  ejector  is  described 
in  which  the  mi  tion  chamber  is  made  largo  enough 
to  collect  the  small  quantity  of  working  fluid  con- 

!   in  the  nozzles.,  so  that   when  the  apparatus 
is  stopped  the  working  fluid  does  not  flow  into  the 
ii  and  become  frozen  there.-  -B.  M.  V. 

Irifugal [for  crude  oil].    W.  8. 

I  'kla.  Assignor  to  R.  V.  Henrv, 
Kai  17.8.    Pat.  1,307,000,   17.6.19. 

Appl  ,  30  i  i-. 

i-   intended    more   particularly   for 

;m^  foreign  suhstanoes,  such  as  particles  of 

i   crude   mineral   oil.        The  separating 

■I  cylinder  rotating  on  its  vertical 

id  the  oil  is  supplied  through  a  pipe  which 

is  fixed   vertically   in   the  axis  of  the  vessel,  and  is 

ith  a  number  of  radial  discharge  pipes 

nating  near  the  outer  wall  of  the  cylinder.  The 


bottom  of  the  vessel  i^  dished  inwards  in  the  form 
ol  a  large  cone  projecting  upwards  to  about  two- 
thirdfl  of  the  height  of  the  vessel,  and  the  resulting 
annular  space  is  provided  with  large  radial  ridge-. 
projecting  from  tho  surface  of  the  cone  and  each 
formed  of  two  sloping  plates  forming  an  inverted 
\ '-shape  in  vertical  cross-section.  The  outlets  of 
the  radial  supply  pipes  are  arranged  above  the 
radial  troughs  thus  Formed.  As  the  result  of  centri- 
fugal   action    the    heavier   impurity    collects   at   tho 

bottom  of  the  vessel  at  its  outer  periphery,  and  the 
lighter  clarified  oil  collects  at  the  top  and  overflows 
into  a  central  vertical  dischargo  pipe  surrounding 
the  vertical  shaft.  Tho  radial  baffles  prevent  the 
impurities  from  collecting  in  a  single  mass,  and 
thus  destroying  the  balance  of  tho  vessel. — W.  F.  F. 

Separator;  Centrifugal  .  1'.  T.  Sharpies,  St. 
Davids,  Pa.  U.S.  Pat.  1,320,419,4.11.19.  Appl.. 
29.10.18 

The  liquids  to  1).-  separated 
aro  contained  in  the  rotating 
bowl,  3,  which  is  provided  at 
the  top  with  a  concentric 
ring,  s<.  having  internal  and 
external  knife  edges  over 
which  the  lighter  and  heavier 
constituents  respectively  are 
discharged.  Tho  lighter  run. 
.siitueni  passes  through  the  pas- 
sage,   10,   into   the   receptacle, 

11,  and  the  heavier  constituent 

passes  through  the  passage,  12, 

and  over  the  weir,  9,  into  the 
i  ei  eptax  le.  1  I.  Wings,  IB, 
are  provided  to  rotate  the 
liquid  with  the  howl.  This  con- 
struction is  adapted  to  main- 
tain a  constant  ratio  between 
the  constituents  in  tho  separa- 
tor, notwithstanding  varia- 
tions in  the  viscosity  of  the 
constituents  and  in  the  quanti- 

i  ies  discharged.     The  weirs,  8  and  9,  are  detachable. 

and  may  be  replaced   by  others  of  different  propor- 


tions. 


-W.  F.  F. 


Centrifugal  machines.  E.  D.  Mackintosh,  Brook- 
lyn. N.Y.,  Assignor  to  S.  S.  Hep  worth  Co.  and 
K.  M.  Mackintosh,  Now  York.  U.S.  Pats,  (a) 
1,321,766    and    (a)   1,821,767,    11.11.19.      Appl., 

30.10.18. 
(a)  The  bottom  of  the  centrifugal  basket,  6,  con- 
sists of  an  inner  part,  a,  sliding  on  the  inner  sleeve, 
/,  and  an  cuter  frustum  of  B  cone,  c,  the  outer  edge 


of  which  is  normally  in  contact  with  tho  lower  rim, 
I,  of  tho  side  wall,  b,  to  close  the  basket.  Tho 
bottom  is  pressed  upward  by  a  pair  of  toggle  levers, 
o,  p,  controlled  by  a  spring,  ?•,  which  tends  to  open 
them  and  force  the  basket  upwards,  the  centrifugal 
force  also  tending  to  open  the  toggles.  The  material 
to  be  treated  is  dropped  on  to  tho  disc,  t,  and  the 
solid  matter  i-  thrown  on  to  the  perforated  side 
wall,  b,  mIctc  it  collects  in  a  layer.    On  stopping 
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the  basket  the  solid  matter  by  its  weight  forces 
the  bottom  down  and  is  thus  discharged.  The 
bottom  closes  again  when  the  basket  is  rotated. 
(b)  The  vertical  spindle  of  the  machine  is  driven 
from  the  vertical  rotating  shaft  of  a  motor  through 
a  universal  coupling  member.  The  vertical  shaft 
carries  a  T-shaped  head,  to  the  ends  of  which  a 
frame  having  a  depending  lug  at  each  end  is 
pivoted  to  swing  about  the  horizontal  axis  of  the 
T-piece.  The  ends  of  the  depending  lugs  engage 
freely  with  lugs  projecting  from  a  headpiece  carried 
by  the  spindle  of  the  centrifugal  machine,  and  the 
headpiece  rotates  on  ball  bearings  carried  by  a 
cup-shaped  member  which  is  non-rotatable,  but 
which  is  supported  in  a  spherical  socket  in  a  fixed 
support.  The  spindle  of  the  centrifugal  machine 
is  thus  free  to  swing  slightly  in  any  direction. 

— W.  F.  F. 

Filter-press  devices.  G.  F.  Miller,  New  York.   U.S. 

Pat.  1,313,318,  19.8.19.  Appl.,  31.3.19. 
The  filter-press  is  of  the  type  in  which  there  are 
two  heads  connected  by  side  bars,  and  a  movable 
follower  operated  by  a  screw  from  one  of  the  heads 
to  press  together  the  filter  elements,  which  slide  on 
the  side  bars.  The  object  is  to  improve  the  con- 
nexion between  the  side  bars  and  the  heads.  Each 
bar  is  of  channel  section  and  fits  into  a  recess  in 
the  side  of  the  head.  A  longitudinal  reinforcing 
block  fits  into  each  end  of  the  channel  and  is  pro- 
vided with  a  T-piece  overhanging  the  end  of  the 
channel  bar.  The  head  carries  a  stud  which  pro- 
jects through  a  slot  in  the  bottom  of  the  channel  bar 
and  also  through  the  reinforcing  block,  and  the 
parts  are  secured  against  detachment  by  a  6mall 
transverse  plate  screwed  to  the  head. — W.  F.  F. 

Drum-filter  wiring.    E.  S.  Pettis,  Mill  Vallev,  Cal. 

U.S.  Pat.  1,327,962,  13.1.20.  Appl.,  5.3.19. 
A  filtering  drum  is  surrounded  by  filtering 
material,  and  this  in  turn  by  a  series  of  circum- 
ferential wires.  A  pair  of  bars  are  arranged  on 
the  periphery  of  the  drum,  parallel  to  the  axis  and 
close  together,  and  the  two  ends  of  all  the  circum- 
ferential wires  are  attached  to  the  two  bars  respec- 
tively.—W.  F.  F. 

Hydrocarbon  filter.  Multistage  adjustable  filtering 
apparatus.  Unitary  multistage  filter  apparatus. 
H.  A.  Hills,  Grand  Rapids,  Mich.  U.S.  Pats. 
(a)  1,328,044,  (b)  1,328,045,  and  (o)  1,328,046, 
13.1.20.  Appl.,  (a)  28.7.16,  (b,  c)  7.5.17. 
(a)  A  horizontal  cylindrical  casing  is  provided  with 
a  number  of  internal  filter  elements  each  in  the  form 
of  a  coaxial  frustum  of  a  cone,  the  cones  being 
nested  one  within  the  other.  The  compartments 
thus  formed  are  provided  with  outlets  at  the  bottom 
leading  to  receptacles  below,  having  transparent 
frails.  An  inlet  for  the  unfiltered  material  is  pro- 
vided at  one  end  of  the  casing  and  an  outlet  for 
the  final  filtrate  at  the  other  end.  The  filtering 
elements  are  mounted  on  an  axial  rod  so  as  to  be 
readily  detachable,  (b)  A  number  of  receptacles 
containing  filtering  material  are  provided;  with 
pipe  connexions  whereby  the  liquid  to  be  filtered 
may  be  passed  in  succession  upwards  through  the 
filtering  material  in  each  receptacle.  Any  one  of 
the  receptacles  may  be  cut  out  of  the  series  when 
desired,  (c)  The  filters  described  in  (b)  are  arranged 
in  adjacent  compartments  in  a  single  casing,  and 
a  heating  device  is  provided  in  the  bottom  of  each 
compartment. — W.  F.  F. 

Evaporator.       W.    E.   Garrigue   (J.    C.    Guenther, 

administrator,    Chicago,    111.),    Assignor    to    W. 

Garrigue  and  Co.,  Inc.,  New  York.       U  S    Pat 

1,317,488,  30.9.19.    Appl.,  19.2.19. 

The  apparatus  is  of  the  type  in  which  solutions  to 

be  concentrated   are  heated   in  a  vertical  tubular 

heater  by  means  of  superheated  steam  around  the 


tubes.  The  liquid  is  caused  to  circulate  upwards 
through  the  central  tubes  and  downwards  through 
the  outer  tubes  into  a  space  below  the  lower  tube- 
plate.  The  bottom  plate  of  this  space  is  concave, 
and  is  provided  with  a  central  tube  leading  down- 
ward to  another  vessel.  The  liquid  moving  radially 
over  this  plate  sweeps  any  crystals  formed  into  the 
outlet  pipe,  from  which  they  pass  to  the  vessel 
below.  The  vapour  rises  upwards  from  the  tubes 
into  a  chamber  above  and  passes  into  a  separator 
at  a  higher  level,  and  thence  to  a  condenser.  The 
bottom  of  the  condenser  is  connected  by  a  vertical 
tube  of  barometric  height  to  an  open  collecting 
vessel,  forming  a  liquid  seal  at  the  bottom,  so  that 
the  vacuum  is  maintained  in  the  system.  When 
desired,  liquid  from  the  collecting  vessel  may  be 
drawn  by  suction  into  the  lower  part  of  the  evapo- 
rator through  a  valved  pipe  dipping  into  the 
liquid— W.  F.  F. 

[Evaporating!  materials;  Apparatxis  for  treating 
-^.  C.  R.  Mabee,  Toledo,  Ohio.  U.S.  Pat. 
1,329,786,  3.2.20.     Appl.,  23.10.15. 

The  material  is  maintained  in  continuous  move- 
ment over  the  inner  cylindrical  surface  of  a  fixed 
horizontal  cylinder  by  means  of  rotating  baffles 
close  to  the  surface.  The  cylinder  is  heated  by 
means  of  an  external  jacket  and  the  vapour  from 
the  treated  material  is  withdrawn  through  an  ad- 
justable valve  at  the  end  of  the  cylinder,  the  valve 
being  normally  closed. — W.  F.  F. 

Liquids;  Process  of  concentrating  .       G.   T. 

AValker,  Assignor  to  Colonial  Chemical  Co.,  Min- 
neapolis, Minn.  U.S.  Pat.  1,330,016,  3.2.20. 
Appl.,  17.6.18.     Renewed  19.5.19. 

The  liquid  to  be  concentrated  is  mixed  with  an 
anhydrous  salt  capable  of  forming  crystals  contain- 
ing water  of  crystallisation,  and  heated  to  the  tem- 
perature at  which  the  solubility  is  greatest.  The 
solution  is  stirred  until  saturated  and  then  cooled, 
when  crystals  are  deposited .  containing  some  of  the 
water  in  the  solution,  which  is  thereby  concen- 
trated.—W.  F.  F. 

Cooling  liquids;  Means  for  .     J.  Hutchinson, 

Brooklyn,  N.Y.  U.S.  Pat.  1,327,560,  6.1.20. 
Appl.,  16.9.18. 

Liquid  and  gas  chambers,  each  provided  with 
baffles,  are  arranged  adjacent  to  one  another  in 
heat-exchanging  relation.  Successive  charges  of 
compressed  gas  are  expanded  in  the  gas  chamber, 
thereby  falling  in  temperature  and  cooling  the 
liquid,  and  each  expanded  charge  is  expelled  before 
the  next  compressed  charge  is  admitted. — W.  F.  F. 

Conveyor.  B.  A.  Parkes,  Assignor  to  The  Phila- 
delphia Drying  Machinery  Co.,  Philadelphia,  Pa. 
U.S.  Pat.  1,328,099,  13.1.20.  Appl.,  8.10.17. 
A  series  of  horizontal  endless  band  conveyors  are 
arranged  one  above  the  other,  and  each  is  composed 
of  sections  which  are  adapted  to  receive  material  on 
one  face  only.  Each  section  is  inverted  as  it 
approaches  the  end  of  its  upper  horizontal  travel, 
and  the  material  is  transferred  from  it  to  the  re- 
turning lower  part  of  the  conveyor.  The  inverted 
sections  are  re-inverted  as  they  enter  their  lower 
horizontal  travel,  to  receive  the  material  as  it  falls 
from  the  upper  part  of  the  conveyor. — W.  F.  F. 

Mixer.       L.  M.   Brayman,  Westville,  N.H.     U.S. 

Pat.  1,328,119,  13.1.20.  Appl.,  27.2.19. 
The  mixer  consists  of  a  barrel  of  polygonal  cross- 
section  mounted  to  rotate  with  its  axis  horizontal. 
The  angles  between  each  end  wall  and  the  adjacent 
side  walls  are  cut  off  within  the  barrel  by  inclined 
plates  secured  to  both  walls  and  joined  to  one 
another  at  their  ends.  The  material  in  the  barrel 
is  thus  directed  away  from  the  ends  during  rotation. 

— W.  F.  F. 
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Mixing   concrete   ingredients  or  other  tubtti 

Machine*  /or .    F.  W.  Kiddie,  Leamington. 

En*.  Pat.  1. '17,901,  17.1.19.  (Appl.  1381/19.) 
Addition  to  124,112. 

rieal    treatment   of  gases;   Method  and   op- 

paratusfor .   L.  Bradley,  Baal  Orange,  N..I., 

nor    to    Research  Corporation,   New  York. 
Pat.  1,329,835,3.9.90.     Appl.,  21.6.16. 
..>;.  Pat.  107,389  of  1917 ;  this  J.,  1919,  61  A. 

Catalytic   agents   for    reduction   or   h  yd  roge  nation 

purposes;     I'rocess     for     producing     .       A. 

Itadisson  (Assignor  to  Soc.  do  Stcarinerio  et 
Savonnerio  do  Lvon)  ami  P.  Berthon,  Lvon, 
Pram  b.  U.8   Pat.  1,330,008,  8.9.90.  Appl.,  18.5.17. 

Bo  Eng.  Pat.  107,004  of  1917;  this. I.,  1918,481a. 

Drying,  conditioning,  and  regulating  the  moisture 
lent  of  hygroscopic  materials;  Method  of  and 
apparatus  for — — .     W.  H.  Carrier,  Assignor  to 
Buffalo    Forgo   Co.,    Buffalo,    N.Y.       U.S.    Pat 
1,330,238,  10.9.90.     Appl.,  3.6.18. 

I  ng.  Pat.  121,080  of  191S ;  this  J.,  1919,  61  a. 
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Coal:  Washing  of  .     A.  Moreau.    Rev.  Met., 

1919,  16,  416^435. 

Is  French  practice,  coal  passing  a  50 — 60  mm. 
acreen  is  sent  to  the  washery.  It  can  be  divided 
into  two  fractions,  i.e.,  fine  eoal  passing  through 
I  10  mm.  sieve,  and  the  rosidue  left  on  the  sieve. 
trashing  of  the  coarser  portion  can  bo  con- 
trolled by  visual  inspection,  but  in  the  case  of  the 
finer  material  it  is  necessary  to  wash  to  a  pre- 
arranged nab  content,  based  on  the  constitution  of 
the  coal  and  on  the  terms  of  the  coal  specification. 
The  author  discusses  from  the  mathematical  stand- 
point the  washing  of  this  finer  material. — A.  G. 

Wood   charcoal;    Combustion   of  with  nitric 

acid.     F.  C.  6.  Miiller.     Z.  angew.  Chem.,  1920, 
S3,  40. 

Wood  charcoal  was  heated  in  a  closed  tube  in  a 
current  of  nitric  acid  vapour,  and  the  resulting 
gases  were  collected  and  analysed.  In  three  ex- 
periments the  following  results  were  obtained:  — 
'  0  -'-  17-2:  CO,  13-3— 14-7;  H„  3'4— 46;  N„ 
I  -26-7%.  The  high  CO  content  and  the 
enoe  of  free  hydrogen  are  noteworthy.  The 
liquid  condensed  from  the  issuing  gases  contained 
•  considerable  quantity  of  ammonia,  the  presence 
at  which  is  difficult  to  account  for,  as  the  reaction 
temperature  waa  certainly  not  less  than  1000°  C. 

— E.  H.  R. 

■>n    monosule ;    Direct    formation    of   by 

tunning  carbon  in  pure  oxygen.     F.  0.  O.  -Miiller. 
Z.  angew.  Chem.,  1920,  33,  36. 

A  quajhi  or  hard-glass  tube,  25  cm.  long  and  not 

more  than  13  mm.  in  diameter,  is  fixed  in  a  verti- 

ion  and  filled  with  pieces  of  charcoal  of  the 

of  linseed;  the  upper  end  of  the  tube  is  con- 

ik'i  ted  to  a  gas-holder  containing  oxygen  and  the 

lower  end  to  a  reservoir  containing  water.     After 

the  upper  part  of  the  tube  has  been  heated  with  a 

burner,  the  tap  on  the  oxygen  holder  is  opened  so 

r   Bows  from  the  lower  reservoir  at  the 

of  2  litres  per  minute.     It  is  important  that 

I   reduced  pressure  be  maintained  in  this  way  in 

the  tube.    The  gas  collecting  in  the  lower  reservoir 

will  contain  *">     of  carbon  monoxide.— W.  P.  S. 


a;  Combuttion  of  ■ — — .  F.  C.  G.  Miiller. 
Z.  phys.-chem.  Onterr.,  1919,  32,  40  45.  Chem. 
Zentr",    L919,  96.   I V   ,    1190 

By  burning  oharooa]  in  a  stream  of  oxygen  a  con- 
siderable quantity  of  carbon  monoxide  is  formed  in 
addition  to  carbon  dioxide,  the  quantity  being 
greater  the  higher  the  temperature  (seo  preceding 

abstract).  The  laboratory  preparation  of  water- 
gas  in  a  glass  tube  can  bo  carried  out  in  a  combus- 
tion furnace  at  H00  C.  ;  in  three  minutes  900  c.c. 
of  gas  was  obtained  having  the  composition  CO, 
L'.fi    ,  CO  10-8    .11   -w;t    .rll.2-1    ,andN.4-8%. 

— B.  V.  8. 

Liquid    fuels;    Spontaneous    i,,nition-temj)Cint mes 

of .      II.    Moore.    Inst.    Petroleum    Tech., 

Jan.  20,  1920.     [Advance  proof.] 

Exi'KHlMKNTS    with    industrial    liquid    fuels    in    the 

apparatus  previously  described  (this  J.,  1917,  109) 
showed  that  the  results  aie  not  substantially 
affected  by  alteration  in  the  rate  of  fuel  and  air 
or  oxygen  supply,  by  dilution  of  the  oxygen  with 
carbon  dioxide,  or  by  using  crucibles  of  different 
materials,  e.g.,  silica,  platinum,  nickel,  or  porce- 
lain. The  ignition-temperature  in  air  was 
generally  from  80°  to  200°  C.  higher  than  in 
oxygen,  the  notable  exception  being  turpentine, 
which  yielded  the  same  result  in  both  atmospheres, 
viz.,  275°  C.  The  ignition-temperature  of  pure 
hydrogen  in  air  was  686°  (porcelain  crucible),  619° 
(nickel  do.),  and  678°  (silica  do.)  respectively,  and 
tho  ignition-temperature  in  oxygen  is  given  as 
678°,  680°,  and  677°  respectively  in  three  deter- 
minations. A  number  of  observations  were  re- 
corded on  tho  ignition-temperatures  of  binary 
mixtures  from  which  it  was  concluded  that  in  a 
mixture  consisting  mainly  of  a  liquid  of  high 
ignition-temperature,  the  addition  of  a  small 
amount  of  liquid  of  low  ignition-point  has  very 
little  effect  on  the  ignition-point  of  the  mixture 
and  vicc-versd.  In  internal-combustion  engines, 
whether  of  tho  two-stroke  or  four-stroke  cycle,  and 
whether  operating  upon  the  constant-pressure  or 
constant-volume  cycle,  the  theoretical  thermal 
efficiency  is  dependent  on  tho  compression  ratio. 
The  bearing  of  tho  above  observations  on  tho  limit- 
ing compression  pressure  allowed  for  a  specific  fuel 
is  discussed. — A.  G. 

"Refractories  for  coke   ovens.     W.   J.   Rees.     Gas 

World,  1920,  72,  Coking  Sect.,  9—11. 

Biiicks  used  in  coko  ovens  seldom  attain  a  higher 
temperature  than  1350°  C,  even  in  the  heating 
flues,  and  the  load  on  them  is  not  sufficient  to  lower 
their  refractoriness  seriously.  The  corrosion  of  the 
bricks  appears  to  be  largely  duo  to  soluble  salts — 
especially  sodium  sulphate  and  chloride; — in  the 
coal  (see  also  following  abstract).  Sodium  chloride 
volatilises  at  800°  C,  hydrolysos  at  700°  C.,  and  at 
these  or  somewhat  higher  temperatures  it  attacks 
tho  bricks  forming  a  glassy  sodium  aluminium  sili- 
cate and  making  the  bricks  weak,  spongy,  and  of 
low  resistance  to  abrasion.  Tho  action  of  hydro- 
chloric acid  (from  hydrolysed  salt)  on  iron  oxido 
appears  to  result  in  the  production  of  layer  upon 
layer  of  hsematite  in  tho  bricks;  this  brings  about  a 
different  coefficient  of  expansion  in  somo  parts  of 
the  bricks  and  leads  to  rupture  on  heating  and 
cooling.  Corrosion  by  salt  is  more  severe  in  ovens 
built  of  fireclay  than  in  thoso  built  of  silica  bricks, 
partly  as  a  result  of  direct  action  and  partly  due  to 
the  fireclay  bricks  shrinking  in  use  and  so  causing 
open  joints  which  expose  a  greater  area  to  attack. 
Silica  bricks,  on  the  contrary,  tend  to  expand  and 
so  cause  serious  stresses  in  the  structural  work  of 
tho  oven.  Suitable  natural  or  artificial  mixture* 
of  silica  and  fireclay  produce  bricks  which  neither 
shrink  nor  expand.  Fireclay  bricks  burned  so  as  to 
produce  a  large  percentage  of  sillimanite  may  prove 
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to  be  highly  resistant  to  the  salts  in  some  coals. 
The  catalytic  effect  of  fireclay  on  hydrocarbons  pro- 
duced during  coking  with  the  resultant  deposition 
of  carbon  in  the  pores  of  the  brick  and  the  reduc- 
tion of  ferric  oxide  with  the  formation  of  easily 
fusible  ferrous  silicate  may  also  assist  the  disin- 
tegration of  the  bricks.  Le  Chatelier's  work  on  the 
use  of  impalpable  silica  (this  J.,  1917,  963)  is 
quoted,  and  the  use  of  silica  rock  which  gives 
angular  fragments  with  25%  of  impalpable  silica 
powder  is  recommended.  The  higher  thermal  con- 
ductivity of  (American)  silica  bricks  compared  with 
that  of  bricks  made  of  or  containing  much  clay  is  in 
favour  of  the  use  of  silica  bricks  for  coke-oven  con- 
struction.— A.  B.  S. 

Coke  oven  walls;  Corrosion  of .     W.  J.  Recs. 

Trans.  Ceram.  Soc,  1918-9,  18,  431—434. 

The  water  used  for  washing  a  coal  which  seriously 
corroded  coke-oven  walls  was  found  to  contain 
sodium  sulphate  as  well  as  sodium  chloride,  and  it 
is  suggested  that  the  former  may  react  with  the 
coal,  forming  sodium  carbonate  which  is  a  vigorous 
corrosive  agent. — A.  B.  S. 

Carbon  in  furnace  refuse;  Loss  due  to  .     C.  H. 

Beirv.        Power.    1919,   500.        Chcm.    and    Met. 
Eng.',  1920,  22,  179. 

The  loss  of  heat  due  to  the  presence  of  carbon  in 
furnace  ashes  depends  upon  the  percentage  of  ash 
in  the  original  coal  and  the  percentage  of  carbon 
in  the  ash.     Lb.  carbon  lost  per  lb.  coal  fired  = 


%  ash  in  coal 


X  : 


%  C  in  ash 


100  100-%  C  in  ash 

Under  fair  working  conditions  not  more  than  20': 
of  carbon  should  be  present  in  the  furnace  ashes, 
and  under  good  conditions  not  more  than  10%. 
The  corresponding  heat  losses  will  then  be  less  than 
5  %  and  may  be  as  low  as  1  %  .  A  series  of  tests  con- 
ducted by  the  U.S.  Geological  Survey  under  work- 
ing conditions  showed  an  average  heat  loss  of  nearly 
5%.  Practical  suggestions  with  a  view  to  reducing 
the  loss  include  the  avoidance  of  unnecessary 
raking,  an  ample  supply  of  air  at  the  dump  plate, 
and  the  use  of  clinker  grinders. — C.  A.  K. 

Semi-coke  obtained  by  low  temperature  carbonisa- 
tion of  coal.  F.  Fischer  and  W.  Gluud.  Ges. 
Abhandl.  Kenntn.  Kohle,  1919,  3,  215—226. 
Chem.  Zentr.,  1919,  90,  IY.)  880—881. 
Semi-coke  from  low-temperature  carbonisation 
ignites  readily  and  burns  easily  without  smoke,  but 
with  some  flame — mainly  of  hydrogen.  Lohberg 
coal  gave  a  semi-coke  with  15 — 16%  of  volatile 
matter.  The  specimen  tested  was  not  hygroscopic. 
It  contained  1'9  N  (on  the  ash-  and  moisture-free 
residue),  corresponding  to  two-thirds  of  the  nitro- 
gen content  of  the  original  coal ;  when  heated  above 
575°  C.  it  gave  up  one-third  of  its  nitrogen  as  am- 
monia. Heated  in  a  current  of  steam  almost  the 
whole  of  the  nitrogen  was  liberated  as  ammonia. 
The  sulphur  contents  of  the  ash-  and  moisture-free 
residues  of  coal  and  coke  are  the  same.  The  oxygen 
content  fell  from  8'7  in  the  coal  to  7'5%  in  the  coke, 
this  being  in  accord  with  the  yield  of  phenolic  sub- 
stances. The  only  serious  shortcoming  of  the  semi- 
coke  is  its  friability,  but  this  varies  with  the  class 
of  coal  carbonised — some  vielding  a  satisfactory 
coke  (cf.  F.  Fischer,  this  J.,  1920,  93  a).  For  use 
as  powdered  fuel  this  should  even  be  an  advantage. 

— H.  J.  H. 

Vegetable  tissues;  Extraction  of with  dry  and 

moist  benzene  under  pressure.  F.  Fischer  and 
M.  Kleinstiiek.  Ges.  Abhandl.  Kenntn.  Kohle, 
1919,  3.  301—314.  Chem.  Zentr.,  1919,  90,  IV., 
940—941. 

Extraction  experiments  were  made  with   various 


kinds  of  wood,  lignite  and  a  similar  material  from 
Japan  (Umoregi),  peat,  fern,  shave  grass,  straw, 
pine  needles,  foliage  leaves,  and  beech  bark.  Ex- 
traction with  benzene  under  pressure  at  250°  C. 
gives  far  higher  yields  of  extract  than  the  ordinary 

1   method  with  a  Soxhlet  apparatus,  e.g.,  in  the  case 

'  of  pine  wood  16'2%  instead  of  0'24%  .  At  lower  tem- 
peratures the  yields  are  not  so  great,  but  they  can 
be  increased  by  the  use  of  another  suitable  solvent. 
The  extracts  obtained  under  pressure,  from  wood, 
are  at  the  ordinary  temperature  brownish-black 
shining  solids,  which  can  usually  be  softened  by  the 
warmth  of  the  hand.  They  are  soluble  in  chloro- 
form, acetone,  pyridine,  acetic  acid,  and  acetic  an- 
hydride, less  soluble  in  ethyl  and  methyl  alcohols, 
ammonia,  potassium  hydroxide,  ether,  and  carbon 

I  tetrachloride,  and  only  slightly  soluble  in  light 
petroleum  spirit.  All  give  a  strong  lignin  reaction 
and  contain  manganese.  In  water  they  become 
dull  and  grey;  the  aqueous  extracts  reduce  am- 
moniacal  silver  solution,  usually  in  the  cold,  and 
Fehling's  solution  on  warming.  Extracts  made 
under  pressure,  from  the  other  materials,  show  a 
strong  green  fluorescence  in  benzene  solution. 
Those  from  peat,  pine  needles,  straw,  and  foliage 
and  fern  leaves  have  a  waxy  appearance  and  are 
almost  completely  soluble  in  ether  and  carbon  tetra- 
chloride.  Extraction  with  benzene  under  pressure 
in  presence  of  water  was  found  in  many  cases  to  give 
higher  results  than  with  benzene  alone,  though  the 
matter  extracted  was  entirely  soluble  in  benzene. 

;  In  the  aqueous  portion  formic  and  acetic  acids, 
formaldehyde,  and  acetaldehyde  were  detected.  By 
a  single  extraction  with  water  alone,  at  250°  C, 

;  yields  of  extract  amounting  to  83%  in  the  case  of 
poplar  wood,  and  85%  in  the  case  of  beech  wood 
were  obtained;  besides  acetone  and  acids,  catechol, 
furfural,  formaldehyde,  and  acetaldehyde  were 
present  in  the  extracts. — J.  H.  L. 

Lignite;  Influence  of  the  moisture-content  of  

on  the  yields  of  extract  obtained  u-ith  benzene  in 

Soxhlet    apparatus    and    under     pressure.       F. 

Fischer     and     AV.     Schneider.       Ges.     Abhandl. 

Kenntn.  Kohle,  1919,  3,  315—324.     Chem.  Zentr., 

1919,  90,  IV.,  935. 

In  extracting  lignite  with  benzene    in    a    Soxhlet 

I    apparatus  higher  results  are  obtained  in  operating 

on    an     air-dry     sample    containing    10—20%     of 

moisture  than  with  a  sample  previously  dried   at 

105°  C.j  e.g.,  15%  of  extract  in  the  former  case  and 

11%    in  the  latter.       Still  greater   differences  are 

found  in  extracting  with  benzene  under  pressure  at 

240°  C.     The  higher  yields  obtained  in  presence  of 

moisture  are  not  due  to  higher  contents  of  water, 

ash,  or  humic  acids  in  the  extracts. — J.  H.  L. 

Gaseous     explosions;      Calculation     of     radiation 

emitted  in  from  the  pressure-time  curves. 

W.  T.  David.  Phil.  Mag.,  1920,  39,  66—83. 
Feom  an  examination  of  a  large  number  of  photo- 
graphic films  on  which  were  trteced  curves  of 
pressure  and  of  radiation  emitted  in  explosions  of 
inflammable  mixtures  of  coal  gas  and  air  (this  J., 
1919,  707  A,  807  a)  some  simple  equations  have  been 
established  which  would  seem  to  apply  within  fairly 
wide  limits  of  composition,  density,  and  volume  of 
the  mixture.  In  mixtures  containing  from  9*2  to 
15%  of  coal  gas  and  at  pressures  varying  from  0'5 
to  a  little  over  1"5  atm.,  the  rate  at  which  the  walls 
receive  radiation  is  at  a  maximum  some  little  time 
before  the  attainment  of  maximum  pressure,  and 
this  maximum  rate  is  proportional  to  the  square 
root  of  the  product  of  the  maximum  rate  of  change 
of  the  mean  gas  temperature  and  the  quantity  of 
coal  gas  present  in  the  explosion  vessel  measured  at 
atmospheric  temperature  and  pressure.  The  effect 
of  variation  in  the  size  of  the  explosion  vessel  and 
the  density  of  the  gas  mixture  upon  the  rate  and 
total    amount   of   radiation    is  examined,   and   the 
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Carbon 
Illu-         mnn-       Carbon 
mlnat-       oxid>\      dioxide, 
log  gas.  Nitrogen 


Relative  density     ..  0-595  '    0  9(17  1-520 

Relative  viscosity  . .  »-7J<  0-968  0-840 
Relative       vbcositv 

modulus..          ..  1-240  100  0  553 


Ethy- 
lene. 


0-907 
0-574 


0-593 


Benzene. 


2-694 
0-417 


0155 


,  i    emianon  of   radintion  during  cooling  dis- 

The  conditions  governing  the  emission  of 

ion    in    gaseous   explosions   aro  exceedingly 

complex  and  the  formate  set  up,  though  useful  as 

ine  calculations,  can    only    bo 

relied  upon  t<>  give  results  correct  to  within   10 

W    P. 

Caseous    explosions;    Analysis    of     the     radiation 

in .     W.    T.    David.     Phil.    Mag., 

.19,  S4— 95.     (Sec  pre  eding  abstract.) 

Khi>m  nn  analysis  of  the  radiation  emitted  during 
explosion  of  mixtures  of  coal-gas  and  air  and 
hydrogen  and  air,  conclusions  are  drawn  as  to  the 
origin  of  the  radintion,  and  o  theory  is  formulated 
as  to  the  distribution  of  energy.-   W.  P. 

Thermal  efficiencies  of  production,  dittribution,  and 
mm  of  gat  unit  electricity.     1).  Clerk.     Gas    l  . 

1990,  U9.  .".M— 296. 
A  hm'i.y  to  criticisms  advanced  against  a  previous 
r  (this  J.,  1919,  Mia).  The  figures  given  were 
mod  by  i-ali  uhitions  based  on  the  assumption 
oi  the  lowest  efficiency  figure  that  can  be  adopted 
for  00*1  gas  generation,  the  gaseous  product  of  car- 
bonisation being  debited  with  the  whole  of  the  heat 
employed  in  the  carbonisation  process. — J.  S.  G.  T. 

M.  Hofsass.     .1.  Gasbeleucht., 
L919,  i>:',  776  -  777. 
I'm:  tieeoeity  of  complex  gas  mixtures,  such  as  coal 
cannot    be   accurately   calculated    from   their 

composition.      An    apparatus    is    illustrated    which 

may  Ik'  used  for  the  determination  of  the  viscosities 
at  mixtures  of  illuminating  gas  and  other  gases 
relative  to  the  viscosity  of  air  by  measuring  the 
rate    of    flow    through    a    fine    capillary.     Curves 

pven  showing  the  viscosities  relative  to  air  of  I 
mixtures  of  coal  gas  with  from  0  to  100%  of  hydro-   I 
gen,    methane,    carbon    dioxide,    nitrogen,    carbon 
monoxide,   and    air.        Curves    are    likewise   given   I 
showing  the  viscosities  of  mixtures  in  various  pro-  j 
portions  of  methane  and  air,  hydrogen  and  carbon 
dioxide,     hydrogen     and    nitrogen,    hydrogen    and 
oxvgen,  and  helium  and  argon,  the  three  latter  mix- 
tures at  0°  C,  the  remainder  at  15°  C.     The  follow- 
ing table  gives   the  relative  density,   relative  vis- 
cosity,   and     relative    viscosity    modulus    (relative 
viscosity  Relative  density)  of  various  gases,  in  each 

relative  to  air  :  — 


The  viscosity  of  a  gas  affords  valuable  information 
I  "ii'-erning  the  purity  of  the  gas. — J.  S.  G.  T. 

Coat-got;  /  <  carburetting  of on  the 

tauisation    nf    naphthalene    u>    the    mains. 
I      Ib-der-Hnlden.   Chim.  et  bid.,  1920,  3,  19—23. 

To  determine  the  influence  of  carburetting  agents 

OB   the  amount  of   naphthalene  retained   in   the  gas 
at  various  temperatures,  coal  gas,  saturated   with 
bhalene  at   a  definite   temperature,   was  car- 
buretted    with    known    amounts    of    various    car- 
buretting agents  derived  from   petroleum   or  coal- 
mi    then   cooled    until    naphthalene    was    de- 
■I.      It     was     found     that     alter     the    addition 

of  the  carburetting  agent  the  gas  could  be  cooled 
lower  without  depositing  naphtha- 
lan  before   rack   addition.       Tie-   power  of 


holding  naphthalene  in  "  auperaaturation  "  in  the 

Has  depended  on  the  boiling  point  of  the  carburet- 
ting agent-  ratln-r   than  on   us  constitution,  and  the 

degr i  exti  -i  i  ooling  to  «  blob  the  oarburettad  gas 

could  be  submitted  without  depositing  naphthalene  . 
u  as  dependent  on  the  amount  oi  . -ai 'bui  •  1 1  nig  agent 
added    and   on    llie  degree  ol    saturation   of   the   gas 

with  naphthalene.-  W.  H.  C. 

Purificai  •        ■         -  [of  coal  gat:  analysis  of 

•pent  oxide'].  G.  Weyman.  Gas  J.,  1920,  149, 
301. 
Fbbbxc  and  ferrous  siilphidi is  are  produced  by  the 
action  of  hydrogen  Bulpnide  upon  ferric  h\dioxide, 
ami  the  free  sulphur  produced  by  the  interaction  is 
usually  taken  as  a  criterion  of  tho  amount  of 
ferrous  sulphide  formed.  The  sulphur  content  of 
tho  purifying  mass  may,  however,  be  affected  by 
many  other  factors  than  the  amount  of  ferrous  sul- 
phide formed.  The  author,  adopting  a  suggestion 
by  L.  T.  Wright,  determines  the  ratio  of  sulphur 
to  iron  in  the  mass  by  decomposing  the  sulphides 
with  copper  sulphate  solution.  The  sulphide  is 
freed  from  hydrogen  sulphide  by  a  current  of 
hydrogen  and  digested  for  10  minutes  at  30° — 40° 
C.  with  an  excess  of  copper  sulphate  solution,  then 
rapidly  filtered  and  washed,  tho  filter  paper  being 
kept  full  of  liquid.  The  wet  copper  sulphide  is 
oxidised  in  the  original  beaker  with  concentrated 
nitric  acid.  The  solution  is  diluted  and  excess  of 
ammonia  added.  The  precipitate  is  purified  by  re- 
solution and  precipitation,  the  washings  being 
added  to  the  main  hulk,  which  is  then  acidified  with 
nitric  acid  and  a  little  sulphuric  acid,  made  up  to 
a  known  volume,  and  a  portion  taken  for  electro- 
lysis. The  filtrate  from  the  copper  sulphide  is 
made  strongly  alkaline  and  filtered.  The  precipi- 
tate is  purified  by  re-solution  and  re-precipitation, 
dissolved  in  sulphuric  acid,  diluted  to  a  known 
volume,  and  portions  taken  tor  reduction  and  titra- 
tion with  permanganate,  the  reduction  being  best 
effected  with  a  modified  Jones  rcductor. 

—J.  S.  G.  T. 

Mol it, i  asphalt;  Products  obtained  by  the  dry  dis- 
tillation    of    .        C.   Nicolescu-Otin.        Bull. 

Acad.  Roumaine,  1916-7,  5  [3],  129—138. 
Mvtita  asphalt  was  distilled  in  stoneware  or  iron 
stills  at  730°  C.  Compared  with  petroleum,  the 
lo»<r  fractions  are  much  less  in  quantity,  in- 
dicating that  the  simple  hydrocarbons  of  petroleum 
have  undergone  extensive  polymerisation  by  at- 
mospheric action  aided  by  the  exposure  of  a  large 
surface  due  to  the  percolation  of  the  petroleum  in 
the  sandy  clay-beds.  The  tar-fractions  also  have 
saponification  values  much  higher  than  those  of 
petroleum  fractions,  and  the  presence  of  cyclic 
hydrocarbons  in  the  tar  in  such  striking  quantities 
compared  with  the  petroleum  fractions  indicates 
the  change  from  petroleum  to  bitumen,  the  action 
of  pressure,  temperature,  oxygen,  and  specially  of 
time  converting  tho  saturated  and  unsaturated 
acyclic  hydrocarbons  into  aromatic  compounds.  The 
tar  products  are  characterised  by  large  contents  of 
sulphur  and  nitrogen.  Btatita  asphalt  gives,  on 
distillation,  a  combustible  gas  which  approaches  to 
that  from  lignite  in  quantity  and  quality.  About 
10  kilos,  of  ammonium  sulphate  per  ton  of  bitu- 
men is  obtained,  the  asphalt  containing  29  of 
bitumen.  The  coko  may  possibly  bo  utilised  for  re- 
fining petroleum  in  place  of  fuller's  earth.  The 
quantity  of  tar  obtained  is  at  least  120  kilos,  per 
ton  of  rock  asphalt,  or  450  kilos,  per  ton  of 
bitumen  :  it  contains  a  high  proportion  of  aromatic 
compounds    as    well    as    a    large    amount   of    paraffin 

(80  in  the  fraction  200°— 275°  C).  The  asphalt 
could  l»-  used  as  a  source  of  paraffin,  vaseline,  and 
mineral  oils  of  superior  quality.— A.  G. 
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Paraffin   wax;   Technique   of  crystallisation  in   the 

manufacture    of   .      K.    Fuchs.      Petroleum 

(Berlin),    1919,    14,    1281—1285.      Chem.    Zentr., 
1919,  90,  IV.,  938—939. 

Paraffin  wax  may  be  made  to  crystallise  from  any 
(petroleum)  oil  or  intermediate  product,  however 
viscous,  if  the  wax-content  is  increased  sufficiently. 
The  lighter  paraffins  give  the  largest  crystals,  and 
require  only  a  relatively  low  degree  of  supersatura- 
tion  for  crystallisation  to  take  place.  With  increase 
of  viscosity  the  size  of  the  crystals  diminishes  (cp. 
Bergel,  this  J.,  1919,  278  .\).  Very  satisfactory 
crystallisation  can  be  obtained  from  oil  mixtures 
having  a  viscositv  of  IT"0 — T8°  Engler  at  50°  C,  a 
setting  point  of  27°— 30°  C,  sp.  gr.  0'87—  0'88,  and 
a  wax-content  of  20—25%.  The  cake  'Gatsch)  of 
separated  paraffin  should  be  fairly  free  from  oil, 
show  a  well-marked  crystalline  texture,  and  yield  a 
pressed  scale  with  a  setting  point  of  45° — 48°  C.  for 
a  wax-content  of  70 — 80  % .  For  a  satisfactory  sweat- 
ing process  the  wax-content  of  the  scale  should  not 
be  too  high,  and  tho  crystals  should  be  large  in 
order  to  provide  interstices  for  drainage.  The  drain- 
ings  from  the  sweating  chambers  are  preferably 
divided  into  three  fractions :  the  first,  of  setting- 
point  up  to  32°  C,  is  worked  up  again  for  paraffin ; 
the  second,  of  setting-point  32° — 38°,  is  filtered 
warm  together  with  paraffin  cake  (Gatsch),  and  the 
third,  of  setting-point  38°  or  above,  is  again  sweated 
alone  or  together  with  pressed  scale. — J.  H.  L. 

Petroleum   products;    [Laboratory]    distillation     f 

.       F.     Bordas.       Ann.     Falsif.,     1919,     12, 

346—3-51. 

A  modification  of  the  Regnault-de  Luynes  appara- 
tus is  described ;  the  condensing  system  is  not 
changed,  and  for  petroleum  spirit*  (petrol)  tha 
original  form  of  still  is  retained.  For  lighting  oils, 
the  de  Luynes  still  is  provided  with  an  opening 
2  cm.  above  the  usual  side  tube  to  facilitate  the 
introduction  of  thick  oils  and  the  cleaning  of  the 
apparatus ;  a  number  of  perforated  plates  are  fitted 
inside  the  still.  The  latter  is  surrounded  by  a 
jacket,  the  lower  part  of  which  contains  a  "gas 
burner  fitted  with  a  regulating  tap;  the  top  of  the 
burner  is  provided  with  a  metallic  gauze  cap  and  a 
metal  plate  and  wire  gauze  are  placed  between  the 
burner  and  the  bottom  of  the  still. — W.  P.  S. 

Montan  wax;  Determination  of  the  saponification 

value  of .     H.  Salvaterra.  Chem.-Zeit.,  1920. 

44,  129. 

Four  grms.  of  the  sample  is  heated  under  a  reflux 
condenser  for  about  5  hours  with  30  c.c.  of  X 1 2 
alcoholic  potassium  hydroxide  solution  and  20  c.c. 
of  xylene;  25  c.c.  of  6T%  barium  chloride  solution 
and  250  c.c.  of  boiled  water  are  then  added,  the 
mixture  heated  for  a  further  one  hour  on  a  water- 
bath,  cooled,  diluted  to  520  c.c,  and  a  quantity  of 
the  aqueous  layer  is  drawn  off,  filtered,  and  lOOc.c. 
of  the  filtrate  titrated  with  2V/2  hydrochloric  acid, 
using  phenolphthalein  as  indicator".  The  end-point 
is  quite  sharp,  which  is  not  the  case  when  it  is 
attempted  to  titrate  the  dark-coloured  saponifica- 
tion mixture  directly. — W.  P.  S. 

Paraffin;  Oxidation  of  .  Oxidation  of  hydro- 
carbons by  oxygen.  C.  Kelber.  Ber.,  1920,  53, 
[b],  66—71. 

Paraffin,  vaseline,  mineral  oil  distillates,  and  the 
higher  fatty  acids  may  be  oxidised,  rapidly  and 
almost  completely,  by  means  of  a  well-divided  cur- 
rent of  oxygen  at  140°— 150°  C,  especially  in  the 
presence  of  insoluble  manganese  compounds.  A  pre- 
liminary example  is  recorded.  Paraffin  wax  of 
m.pt.  50°— 51°  C.  gave  2-5 %  of  a  distillate  contain- 
ing fatty  acids  of  the  series  C,  to  C,„,  40 — 50%  of  a 
residue  of  higher  fatty  acids,  and  5 — 10%  of 
hydroxy-fatty  acids. — J.C.  W. 
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Pulverised  fuel;  Apparatus  for  feeding  .     P. 

Meider,     jun!,      Pittsburgh,      Pa.       U.S.     Pat. 
1,328,750,  20.1.20.    Appl.,  23.6.19. 

The  pulverised  fuel  and  the  air  supply  pass  from  a 
main  pipe  into  a  short  pipe  connected  therewith. 
Secondary  air  is  introduced  under  pressure  through 
a  pipe  surrounding  the  short  pipe  and  extending 
to  the  furnace. — W.  P. 

Coal;  Flotation  of .     R.  F.  Bacon,  Pittsburgh, 

Pa.,  Assignor  to  Metals  Recovery  Co.,  New  York. 
U.S.  Pat.    1,329,493,  3.2.20.    Appl.,  27.2.17. 

Bituminous  coal  is  ground  to  give  a  finely  divided 
product  with  particles  having  sharp  angular  edges 
and  bright  surfaces,  and  is  then  subjected  to  a  froth 
flotation  separation  process. — W.  P. 

Solidified  fuel.  J.  M.  Kessler,  West  Orange, 
Assignor  to  The  Arlington  Co.,  Arlington,  N.J. 
U.S.  Pat.     1,329,610,  3.2.20.     Appl.,  28.10.16. 

A  solidified  liquid  fuel  composition  contains  nitro- 
cellulose, a  metallic  powder  containing  copper  (e.g., 
bronze  powder),  and  alcohol. — W.  P. 

Chamber  ovens;  Regenerative  .       A.   Klonne. 

Dortmund.     Ger.  Pat.  314,803,  30.1.18. 

The  lower  portion  of  the  oven  is  designed  similar 
to  the  usual  horizontal  retort  furnaces,  while  in 
the  upper  portion  separate  sources  of  heat,  which 
can  be  controlled  independently,  are  arranged  for 
each  chamber,  and  may  lie  in  the  longitudinal  axis 
behind  each  other  and  side  by  side.  Separate  hori- 
zontal air,  combustion,  and  gas  collecting  channels 
are  provided  between  the  upper  and  the  lower  por- 
tions in  an  intermediate  part  of  the  oven,  which 
possesses  inclined  coke-discharging  surfaces.  Separ- 
ate reserve  heating  gas  chambers,  which  can 
also  be  controlled  independently,  are  arranged 
between  the  chambers  of  the  oven  and  the  heating 
cells.  Since  each  chamber  is  built  in  a  special  self- 
contained  heating  cell,  it  may  be  put  into  or  out 
of  work,  according  to  requirements,  without  en- 
dangering the  work  of  the  whole  oven.  In  con- 
sequence of  the  arrangement  of  the  air,  combustion, 
and  gas  collecting  channels  there  is  always  a  suffi- 
cient supply  of  heated  air  and  a  supply  of  heating 
gas  for  the  heating  of  the  chambers,  so  that  a 
uniform  temperature  is  maintained. — J.  F.  B. 

Gas  producers.  J.  West,  Southport,  and  W.  Wild, 
Blackpool.  Eng.  Pat.  137,647,  18.2.19.  (Appl. 
4010/19.) 

The  fire-grate  is  vertical  or  inclined,  and  is  formed 
wholly  or  partly  of  water  tubes  attached  to  a  supply 
header  at  their  lower  end,  and  delivering  into  a 
header  above  the  grate.  The  steam  generated  is 
delivered  into  the  ash-pit,  whence  it  is  drawn  into 
the  furnace  with  the  air  supply.  Cooling  is  thus 
effected  without  the  necessity  for  a  stream  of  water 
over  the  grate.  Clinkering  of  the  grate  is  required 
much  less  frequently,  resulting  in  a  more  regular 
and  constant  production  of  gas  and  an  economy  of 
labour.  The  header  above  the  grate,  one  side  of 
which  is  heated  by  the  furnace,  contains  water 
maintained  at  a  constant  level. — W.  P. 

Gas  producers:  Working  of .    W.  Beswick  and 

N.    E.    Rambush,    Stockton-on-Tees.     Eng.   Pat. 
138.003.  24.5.19.     (Appl.  13,123/19.) 

Water  is  circulated  through  parts  of  the  producer 
which  require  to  be  cooled,  and  after  being  heated 
in  this  manner  is  brought  into  contact,  in  a  separate 
chamber,  with  air  which  is  to  be  supplied  to  the 
producer.  The  air  is  heated  and  more  or  less 
saturated  with  water  vapour,  and  all  the  necessary 
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etoum  ran  !>•<  obtained  from  the  water  in  circula- 
tion without  the  latter  being  heated  t<>  t ti«-  tailing 
point.  A  circulating  pump  draws  waiter  from  the 
bottom  of  a  tower  packed  with  roko  or  tho  like, 
ami  delivers  it  to  the  irater  jacket  of  tho  producer 
ami  to  tho  water-cooled  poker.  Hie  water  is  then 
returned  to  the  top  of  tho  tower  and  is  distributed 
over  the  packing,  meeting  tho  air  which  is  to  bo 
supplied  to  the  produoer.  A  portion  of  the  water 
may  bo  withdrawn  and  replaced  by  fresh  water. 

YV.  P. 

<Vd-«  for  cutting  and  treidtno  purposes.    J.  Harris, 
LakewtKxl,  Ohio,  Assignor  to  .1.  H.  llo.se,  Pitts- 
burgh, i'.,.    D.S.Pat,    1,329,400,3.8.90.    Appl., 
IA.U 
\         ici'.K  of  hydrogen  and  oarbon  monoxide  only 
is  used,   the  carbon   monoxide  being  not  less  than 
6%  or  more  than  90  , ,  bv  volume,  of  the  hydrogen. 

— W.  P. 

Gas;    Manufacture    of    .       W.     F.     Kittman, 

Assignor  to  Synthetic  Hydrocarbon  Co.,  Pitts- 
burgh. Pa.  0.8.  Pa*.  1^399,853,  3.8.30.  Appl., 
to  8.10.     ltenowed  27.5.19. 

Air  and  steam  aro  forced  through  a  body  of  in- 
candescent carbonaceous  material,  the  heated  gases 
so  produced  being  utilised  to  crack  hydrocarbon 
fluids  whilst  out  of  direct  contact  with  them.  Tho 
heated  gases  aro  then  mixed  with  the  gases  pro- 
duced by  the  cracking  process. — W.  P. 

r  balloons.    Farbcnfabr.  vorm.  F.  Bayer  und 
Co.,  Leverkusen.     Ger.  Pat.  303,966,  8.9.16. 

Gas  for  filling  balloons  is  treated  with  a  small 
quantity,  e.g.  up  to  3  ,  of  ammonia  or  other 
volatile  base  such  as  mono-  or  dimethylamine  or 
piperidine,  to  prevent  deterioration  of  the 
caoutchouc  in  the  envelope. — J.   H.  L. 

'irnace  and  the  like  gases;  Cleaning  of . 

1     Weyman,  NewcasUe-on-Tyne.     Eng.  Pat. 
137,586,   10. 1.19.     (Appl.  781/19'.) 

A  shut  running  centrally  through  a  drum  carries 
arms  threaded  thereon  loosely  in  pairs,  each  pair 
of  arms  being  coupled  by  a  framework  filling  more 
or  less  half  the  diameter  of  tho  drum.  The  filtering 
material  or  collecting  surfaces  are  secured  to  this 
framework.  The  revolving  arms  carry  the  collecting 
surfaces  at  regular  intervals  up  ono  side  of  the 
raesel  and  allow  them  to  fall  by  gravity  down  tho 
other  side  of  the  drum.  The  arms  aro  lifted  by 
means  of  slots  in  the  drum  casing,  which  revolves 
with  the  shaft.  Spring  arms  or  levers  in  the  casing 
enable  the  arms  to  fall  with  a  minimum  of  shock, 
though  with  sufficient  to  shake  off  the  dust,  which 
te  in  a  hopper  at  the  bottom.  The  number 
and  spacing  of  the  arms  are  such  that  there  is 
always  one  set  between  the  inlet  and  outlet  for  the 
gas  in  the  top  half  of  the  drum,  and  two  or  more 
n  the  gas  inlet  and  outlet  in  the  bottom  half. 

— W.  P. 

By-products   from    coal;    Process   for   recovery    of 

.      Generator    A.-G..    Charlottcnburg.      Ger. 

P       810,184,  10.12. 10. 

oal  is  heated  in  a  producer  to  which  a  dis- 
tillation shaft  is  connected.  The  distillation  gas, 
after  condensation,  is  mixed  with  the  producer  gas, 
and  the  mixture  washed  with  ammonia  liquor  and 
sulphurous  ai  id  obtained  from   recovered  sulphur. 

ibject  is  to  obtain  the  gas  tar  and  oils  as 
and  to  recover  ammonia  and  sul- 
phur simultaneously  in  the  form  of  ammonium  sul- 
phate and  sulphur.  By  the  action  of  the  hydrogen 
sulphide  in  the  gas  on  sulphur  dioxide,  in  presence 
of  ammonia,  a  solution  of  ammonium  sulphate  is 
obtain. . I  which  i-  used  to  absorb  sulphur  dioxide 
«nd  so  return  it  to  the  washer  as  an  acid  liquor. 


The  excess  of  and  liquor  is  evaporated  to  give 
ammonium    sulphate,    tree   sulphur,    and   sulphur 

dioxide.        H.    .1       II 

Paraffin;    Process    ami    apparatus    for    producing 

cake*  of  solid  crude  .     A.  Ssekely,  Vienna. 

Eng.  Pat.  181,983,  11.8.19.  (Appl.  10,727/19.) 
Int.  Conv.,  80.6.18, 

Tilt:    iiude    M. lid    paraffin    residue    ("  gatsch  ")    is 

I    and    poured    into    ■    vessel    with    perforated 

"•ills  partially  immersed  in  water.     The  perforated 

walls    above     the    water    level     are    protected    by    a 

covering  until  the  gatsch  has  solidified,  after  which 
the  covering  is  removed  and  sweating  is  accom- 
plished in  situ.  Sieve-like  tubes,  extending  through 
ontaining  vessel  and  protected  in  a  similar 
way  during  the  setting  of  the  gatsch,  may  also  be 
provided.      A.    E.  D. 

Hydrocarbons;  Process  of  treating  .    W.   M. 

Cross,  Kansas  City,  Mo.,  Assignor  to  Gasoline 
Products  Co.,  Inc.  U.S.  Pat.  1,326,851,  30.18.19. 
Appl.,   1.6.16. 

Gasoline  is  manufactured  from  heavier  hydro- 
carbons such  as  residuum  and  the  like  by  subject- 
ing tho  vaporised  hydrocarbons  to  a  superheating 
treatment  and  preventing  tho  deposition  of  carbon 
in  the  apparatus  by  injecting  into  the  heated 
vapour  a  quantity  of  air  less  than  is  sufficient  to 
cause  complete  combustion  of  the  carbon  in  the 
apparatus. — J.  F.  B. 

Oil-cracking  stills;  Furnace  for  -.  F.  E.  Well- 
man,  Assignor  to  Kansas  Gasoline  Co.,  Kansas 
Citv.  Kans.  U.S.  Pat.  1,328,468,  20.1.20.  Appl., 
19.1.17. 

A  heating  chamber  is  connected  with  the  source  of 
heat  by  a  number  of  duets,  each  provided  with  a 
damper.  Each  damper  is  adjustable,  and  all  the 
dampers  may  be  regulated  bv  a  common  operation. 

—A.  E.  D. 

OH  refining  [crocking-]  apparatus.  A.  R.  Jones, 
Independence,  Kans.  U.S.  Pat.  1,328,522, 
20.1.20.     Appl.,  9.10.16. 

Oil  is  introduced  through  a  feed  pipe  into  a  verti- 
cal pipe  forming  part  of  a  tubular  still,  wherein 
cracking  takes  place.  The  vertical  pipe  is  con- 
nected at  its  upper  end  with  an  approximately 
horizontal  tube-system,  and  at  the  lower  end  with 
a  catch-pot  for  carbon  particles. — A.  E.  D. 

Gasoline;   Apparatus  for  recovery   of  from 

casing-hemd  gas.     W.   E.   McGinnis,  Assignor  to 

Pilsbrv-Becker  Engineering  and  Supply  Co.,  St. 

Louis,"  Mo.    U.S.  Pat.  1,328,680,  20.1.20.    Appl.. 

14.5.17. 

The  gas  is  compressed,  cooled,  and  passed  through 

a  primary  and  a  secondary  separator,  wherein  free 

gas  and  gasoline  are  produced. — A.  E.  D. 

Hydrocarbon;  Apparatus  for  cracking .     1'.  E. 

Yaley,  Jamestown,   N.Y.      U.S.    Pat.    1,329.450. 

3.8.80.    Appl.,  19.4.17. 
A  chicking  retort  is  provided  with  a  nozzle  which 
is  connected  by  automatic  non-return  valves  to  the 
feed  tank  and  to  the  primary  condenser,  wherein 
uncracked  oil  is  collected.-    A.  E.  I). 

Carbon  -  removing  means  [in  narking  hydro- 
carbons']. W.  F.  Rittman  and  C.  B.  Dutton, 
Pittsburgh,   Pa.        U.S.    Pat.    1.329,852,   3.2.20. 

Appl.,  5.2.17. 
A  rod  extends  into  a  tubular  retort  for  cracking 
hydrocarbons   practically    tho   whole   length.      The 
rod    is    furnished    with   scrapers,    and    is    given    a 
reciprocating   and    oscillating   motion. — W.    P. 
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Hydrocarbons;     Treatment     [cracking]     of    . 

W.    F.    Rittman,    Pittsburgh,    Pa.        U.S.    Pat. 

1,330,008,  3.2.20.  Appl.,  5.2.17. 
High-boiling  oils  in  the  vapour  phase  are  exposed 
to  cracking  conditions,  and  the  product  is  dis- 
charged into  a  receptacle,  wherein,  at  low  pressure, 
the  desired  low-boiling  oil  is  vaporised  and  is  sub- 
sequently condensed. — A.  E.  D. 

Oil-bearing    shale;   Apparatus   for   distilling:   . 

H.  R.  Straight,  Adel.  Iowa.  U.S.  Pat,  1,330,014. 
3.2.20.    Appl.,  31.7.18. 

An  internally-heated  rotating  retort  is  provided 
at  the  upper  end  with  a  hopper  and  at  the  lower 
end  with  a  discharge  valve.  The  retort  is  heated 
by  a  nozzle  burner,  which  projects  into  the  lower 
end  of  the  chamber  in  the  axis  of  rotation  and  which 
i'-  fed  with  air  and  fuel. — A.  E.  D. 

Petroleum  spirit   [benzine'];  Piocess  for  breaking 

down   high-boiling   hydrocarbons  into   and 

simultaneous  conversion  of  unsaturated  into 
saturated  hydrocarbons.  F.  Bergius,  Hanover, 
and  A.-G.  fur  Petroleum-Industrie,  Niirnberg. 
Ger.  Pat.  304,348,  6.5.13. 

Benzine  is  produced  by  heating  high-boiling  hydro- 
carbons in  presence  of  hydrogen  without  catalysts, 
the  hydrogen  being  under  a  pressure  of  at  least 
20  atra.  The  temperature  necessary  is  about  450°  C, 
but  varies  with  the  raw  material.  The  products 
consist  almost  entirely  of  saturated  compounds; 
they  are  colourless  and  have  onlv  a  faint  odour. 

—J.  H.  L. 

Lubricating  oils;  Process  for  purifying  used  . 

W.  v.  Sperl,  Hof.    Ger.  Pat.  314,175,  19.7.18. 

Four  parts  of  glycerin  pitch  and  1  part  of  water 
are  boiled  together  to  a  syrupy  consistence.  One 
part  of  this  mixture  is  boiled  with  20  parts  of  the 
used  lubricating  oil  and  at  least  two  parts  of  water. 
On  standing  clean  oil  separates. — H.  J.  H. 

Coke-retorts:  Apparatus  for  extracting  coke  from 

.    A.  J.  Nerriere,  St.  Brieux,  France.     Eng. 

Pat.  124,719.  24.2.19.  (Appl.  4604/19.)  Int. 
Conv.,  28.3.18. 

Combustion  in  flues.     Eng.  Pat.  137,770.     See  I. 

Centrifugal   separator  f>,r   crude   oil.        U.S.    Pat. 
1,307,000.    See.  I. 

Hydrocarbon  filters.  U.S.  Pats.  1,328,044—6.  Seel. 

Hydrogen.    Eng.  Pat,  137,340.    See  VII. 

Hydrogen.     Eng.  Pat.  137,674.     See  VII. 

lload-matcial.     Eng.  Pat.  138,017.     See  IX. 

Gas   analysing    apparatus.      U.S.    Pat.    1,311,952. 
See  XXI II. 


He -DESTRUCTIVE  DISTILLATION; 
HEATING;    LIGHTING. 

Vegetable  tissues.  Fischer  and  Kleinstiick.  .See  IIa. 
Gas  and  electricity.     Clerk.     See  Ha. 
Cellulose.     Fischer  and  Schneider.     See  V. 

Patents. 

Coal;  Low  temperature  destructive  distillation  of 

.  J.  Swinburne,  London.     Eng.  Pat.  137,572, 

4.1.19.     (Appl.  261/19.) 
Coal   is   distilled    at    200°— 350°    C.    by    means   of 
metallic   electrical    resistance    heaters    which    sub- 


divide a  charge  in  a  retort.  The  distillation  is  con- 
tinued for  upwards  of  20  hours,  and  the  oil  pro- 
duced is  distilled  substantially  without  cracking. 
The  distillate  resembles  crude  petroleum,  and  a  rich 
gas  is  also  produced. — W.  F.  F. 

Acetone;  Manufacture  of by  the  dry  distilla- 
tion of  pyrolignite  of  lime  and  other  acetates. 
L.  Rappaport,  Paris.  Eng.  Pat.  137.558, 
19.11.18.     (Appl.  18,984/18.) 

I   Pyrolignite  of  lime  containing  about  75%  of  cal- 
cium acetate  is  distilled  on  a  number  of  superposed 
trays  of   refractory  material   such  as  porcelain   or 
,   sandstone,  the  lowest  tray  being  supported  on  rollers 
I   of  similar  material.     Each  tray  is  provided  with 
!   side  openings  for  the  escape  of  gas,  and  the  fur- 
nace and  supports  are  so  constructed  that  the  pyro- 
lignite and  the  acetone  formed  do  not  come  into 
contact  with  any  metal.     A  higher  yield  of  acetone 
is  thus  obtained'.— W.  F.»F. 


HI.-TAR  AND  TAR  PRODUCTS. 

;   Lignites;  Production  of  low  temperature  tar  from 

and  its  use  as  a  source  of  viscous  oils.     W. 

Schneider.  Ges.  Abhandl.  Kenntn.  Kohle,  1919, 
2,  SO— 127.  Chem.  Zentr..  1919,  90,  TV..  935— 
937. 

Low-temperature    tars    were    prepared    from    two 
lignites,  viz.,  a  bituminous  Central  German  lignite 
from  the  Riebeck  Montan  works,  containing  20 — 
30%   of  moisture  and  15 — 16%   of  bitumen,  and  a 
non-bituminous  Rhenish  lignite  (Union  Briquettes) 
containing  15%  of  moisture  and  3 — 4%  of  bitumen, 
by  distilling  the  lignites,  with  superheated  steam, 
at  a  maximum  temperature  of  450°  C.  in  apparatus 
similar  to  that  used  by  Fischer  and  Gluud  (see  this 
[    J.,  1919,  492  a).     The  tars  differed  physically  from 
corresponding  products  from  pit  coal  in  their  con- 
sistence (cp.  Fischer  and  Gluud.  this  J.,  1919,  942a) 
and  setting  point  (37°  and  33°  C.  for  the  two  lignite 
tars).        Their   specific   gravities   at   50°    C.    were 
;   0"883 — 0-890   and   0955   respectively.        They   were 
.    subjected  to  fractional  distillation  in  superheated 
1    steam,  and  their  composition  is  shown  in  the  aeeom- 
,    panying  table  :  — 


Bituminous 

Non-bitumin- 

Low-temperature tar  from  100 

lignite. 

ous  lignite. 

kilos,  of  lignite  (dry  substance). 

24  kilos,  of  tar 

7-6  kilos,  of  tar 

(16 

%  creosote) 

(36-38% 
creosote) 

Viscous  oils  (freed  from  phenols). . 

17-2% 

14-8% 

Viscosity  at  20°  C.  °  Engler     . . 

13-5° 

18-0° 

.,    50°  C 

2-9° 

3-6° 

Comprising  fractions : — 

(a)  of  high  viscosity 

1-7S% 

2-8% 

(V 

»  =67°  E.) 

(V"=7-4°E.) 

(6)  of  medium    „ 

13-01% 

8-9% 

<v= 

■=11-4"  E.) 

(V"=8-5°iE.) 

(c)  of  low 

2-47% 

3-1% 

(V 

•=H'E.) 

(V'»=7-5'E.) 

Hard  and  soft  paraffins  (montan 

wax,  etc.) 

29-4% 

130% 

Xon-viscous  oils 

28-9% 

26-2% 

Acid  fraction 

10-5% 

24-7% 

Resin 

2-2% 

2-3% 

Pitch           

3-2% 

8-5% 

The  viscous  oils  in  low-temperature  tar  from  lignite 
are  not  present  in  the  original  lignite,  for  ex- 
traction of  the  latter  yields  only  solid  bitumen.  In 
pit  coal,  on  the  other  hand,  viscous  oils  are  present 
before  distillation  and  pass  over  undecomposed  into 
the  low  temperature  tar. — J.  H.  L. 

Lignite;   A    technically   produced  low-temperature 

tar  from  .     W.  Schneider  and  H.   Tropsch. 

Ges.    Abhandl.    Kenntn.    Kohle,    1919,    2,    128— 
132.     Chem.  Zentr.,  1919,  90,  IV.,  937. 

A  tar  from  a  Central  German  lignite,  obtained  in 
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a  producer  with  separate  ducts  for  too  distillation 
gases  and  t:ir  vapours  on  the  one  band  and  t r i< ■  pro- 
gas  on  the  other  (op.  Fiaohar  and  Qluad,  tins 
.1  ,  1918,  49S  Oi  oontained  onb  3*7     ol  water,  and 
m  o  i      ol  matter  insoluble  in  l,<>t  benaene. 
^objected    to    fractional    distillation    with    super- 
heated steam  it  gave  similar  results  to  those  ob- 
!  with  low-temperature  tar-,  from  lignite  (see 
,,ng    abstract);    the    yield    ol     viscous    oils 
ssing  lubricating  characters  was  about  lv 

— J .  H .  I  j  . 


I.iiiintti;  Behaviout   of  loto-t«mperatuT«  tar  from 

Intuminuui    11/11/    ifm-bit u minuiis iWifn    dis- 
tilled  umln    ordinary  \                    W.   Schneider. 
Abhandl.  Kcuntn.  der  Kolilc,  1019,  2,  133- 
lll.    Chem.  Zentr.,  191!'.  90,  IV.,  987. 
Low-temperature    tar    from    ■    Central    Qerman 
bituminous  lignite,  having  n  >>-i t in^:  point  ol  88   C, 
was  distilled  at  the  ordinary  pressure  under  differ- 
ent  condition*.    »t».,    from    a    retort   in    which    the 

tapours  weapon   rapidly  from   the  heated  spaoe; 

rapidly  from  an  iron  still  in  which  the  escaping 
raponra  would  be  more  exposed  to  heat  than  in 
the  preceding  case  ;  and  very  slowly  from  the  same 
Still.  The  setting  points  of  the  distillates  in  the 
three  cases  were  84  85  .  !•">  ,  and  0°O.  respectively. 
Substantially  similar  results  were  obtained  with  a 
low temperatmre  tar  from  Rhenish  lignite.  The 
breakdown  of  high-boiling  constituents  into  lower- 
boiling  products  could  probably  be  carried  even 
further,    but    there   is   a    possibility   that   with   very 

I  distillation  condensation  of  unsaturated  com- 
pounds   to    high-molecular    substances    might    also 

ir. — J.  H.  L. 

/   ■  mite   tar   oils;  Production    of  viscous  oils  from 

nnn-vif<  tins by  heating  in  an  autoclave.     W. 

Schneider.  (Jc,  Abhandl.  Kenntn.  der  Kohle, 
1919,  2,  143—160.  Chem.  Zentr..  1919,  90,  IV., 
940 

The  high-boiling  fractions  (above  250°  C.)  obtained 
bj  a  single  distillation  of  low-temperature  lignite 
tar  can  be  rendered  more  viscous  by  heating  for 
several  hours  at  300°  C.  in  an  autoclave,  and  their 
bromine  absorption  value  is  diminished  at  the  same 
time.  The  thickened  oil  still  contains  unsaturated 
compounds  even  after  heating  for  34  hours.  The 
ehange  is  duo  not  to  oxidation  processes,  but  pro- 
bably  to   polymerisation. — J.    H.   L. 

i  oal-tar  and  its  constituents;  Thickening  of  low- 
temperature  .     F.   Fischer,  W.   Gluud,  and 

I'     K      Breuer.      (ics.    Abhandl.    Kenntn.    Kohle, 

1919,  2,  222—235.     Chem.  Zentr.,  1919,  90.   J\ ".. 

''.i  1-935.     (Sec  also  this  J.,  1919,  492a,  942a.) 

Low-tl  mperature  tnr  and  various  fractions  thereof, 

.  the  fractions  boiling  below  and  above  300°  C 

plienolic  constituent*,   and   the  tar  deprived  of 

phenolic  substances,  w<  re  heated  under  pressure  in 

tact    with     "  steel     wool  "    in     an    autoclave    at 

I    C-  for  two  successive  periods  of  3  days  each. 

After  this  treatment  the  tar  itself,  and   the  hydro- 

rons  contained  in  it.  showed  a  higher  viscosity 

and  d  us, iv  and  a  higher  setting  point  than  before. 
The  phenolic  constituents  thickened  more  rapidly 

and  to  a  greater  extent  than  the  hydrocarbons, 
giving  products  resembling  pitch  or  asphalt.  It 
i-  possible  to  transform  the  hydrocarbons  of  low- 
'•■'  ar   into  viscous  products  having  the 

"hara.  t.  i  -  of   true  lubricating  oils.     Where  phenols 

phalt-like  substances  formed 

remain   dissolved   in   the  oils,  but  in   the  event  of 

'i  of  the  phenolic  constituents  being 

implete    there    would    remain    a    possibility    of 

further    thickening   taking   place   if   the   products 

•I  as  lubricants  at  high  temperatures. 

To  produce  heat-el  ible   lubricants  it  would   tbi 

fore  appeal    advisable  to   remov.     the   plan. .Is   in 

spite  of  (he  highlv  viscous  products  to  which  they 

r  h.  l. 


Light  petroleum  and paraAn  from  coal;  Production 
of  --         Low  temperafurt  tar.    P,  Fischer  and 

W.  Gluud,      Ges.   Abhandl.    Kenntn.    Kohl.'.    1919. 

2,  296    342.     Chem.  Zentr.,  L919,  90.  IV..  881 
B88.    (S<  :  k.) 

Ini  light  fraction  of  the  tar  oil  from  Minden  coal 

can  be  obtained  almost  w  ithoiil  ailendanl  evolution 
Of  gas  by  distilling  the  DOS  I  at   240        2601    0.      It   is 

a  clear  green  fluorescent  oil  ol  >i'.  gr,  0*768  at 
l'o  ('..  and  bromine-absorption  value  rt.  and  t h.- 
yield  is  0*35]  on  the  coal.  The  loss  on  acid  and  alkali 
washing  is  extremely  small.  8S  c.o.  of  the  product 
gave  20  o.e.  ol  colourless  Bpirit  at  40° — 100  0., 
sp.  gr.  0*700,  bromine  valne  2*6,  and  86  o.o.  of  « 
fraotion  LOO      190°  0.,  Bp.  gr.  0*788,  and  bromine 

value    tj'S.         It     consists    ol     parallins    mixed     with 

naphthenes   and   compounds    • .r    in    hydrogen. 

The  small  bromine  values  slew  that  the  products 

differ  from  those  of  low-tcmpcraiure  carbonisation 
carried  to  completion.  As  the  Minden  coal  belongs 
to  one   of    the   newer   formations,    the   existence   ol 

these  liquid  hydrocarbons  is  characteristic  of  the 

earlier  stages  of  coal  formation.  The  oil  here. 
described     resembles     closely     another     which     had 

exuded  from  a  coal  scam.  The  essential  difference 
between  the  low -temperature  tars  from  coal  and 
from  lignite  is  that  the  former  are  liquid  and  the 
latter  semi-solid.  Coal  contains  liquid  parallins 
ready  formed,  while  by  extraction  only  solid  pro- 
ducts are  obtained  from  lignite,  and  these  appear 
also  in  its  low-temperature  tar.  The  low-tempera- 
ture tars  from  gas  coal  and  Saxon  lignite  on  re- 
distillation show  a  progressive  fall  in  viscosity  and 
setting  point.  In  the  piaetical  recovery  of  such 
tars  from  gas  producers  it  must  therefore  be 
possible  to  prepare  tar  of  any  desired  viscosity  and 
setting  point.  By  working  at  temperatures  lie  lew 
600°  C.  and  condensing  all  constituents  liquid  at 
the  ordinary  temperature,  the  tars  which  are  least 
dec  cm, posed  are  those  with  the  highest  setting 
point.  In  these  tars  no  great  proportion  of  pre- 
formed lubricating  oils  is  present,  but  transforma- 
tion products,  the  result  of  heating  in  presence  or 
absence  of  catalysts,  have  the  character  of  lubri- 
cating oils,  .(ones  (this  J.,  1917.  3)  states  that 
naphthalene  appears  in  tars  only  above  750°  C,  so 
that  its  presence  in  tar  is  proof  that  the  latter  is 
not  a  true  low-temperature  product. — H.  J.  H. 

Lamp   ml   fraction   of  low-temperature   tool   tnr; 

Liquid    paraffins   of   .      F.    Fischer    and    YV. 

Gluud.     Ges.   Abhandl.  Kenntn.   Kohle,  1918,  3, 
39—45.    Chem.  Zentr.,  1919,  90,  IV.,  882—883. 

Tin:  fraction  200°— 300°  C.  of  a  low-temperature 
lar  from  a  gas  coal  (Lohberg)  was  treated  with 
acetone  to  remove  acid  ami  basic  components  and 
cooled  to  -50°  to  -70  ('..  whereby  a  mixture  of 
paraffins  was  separated  which,  at  ordinary  tempera- 
ture, was  a  liquid,  light  pink  in  colour,  with  a 
blue  flnore  O  Q08.  The  product  was  still  impure 
and  showed  greater  optical  activity  than  the 
original  oil.  Further  purification  with  coneen- 
ii  it.il  and  fuming  sulphuric  acid  gave  a  colourless 
oil  boiling  from  150°  to  336°  C,  which  was 
apparently  composed  of  parallins  in  the  range 
(II  tc,'c„H„.  The  vield  was  at  least  77%  of 
the  fraction  200°— 300°  C.  and  1  to  1*5%  of  the 
original  tar.  The  fraction  200°— 300°  C.  of  a  low- 
rature  tar  produced  on  the  large  scale, 
purified  by  concentrated  aial  fuming  sulphuric 
acid,  ;  of  liquid  paraffins  (1 — 1*5%  on  the 

original  tar). — H.  J.   II. 

itl  and  lamp  "il  (solar  oU)  from  coal;  Produc- 
tion of .   W.  Gluud.    Ges.  Abhandl.  Kenntn. 

Kohl-'.    L918,    ■'*.    lo     65.      (lam.    Zentr.,   1919,  90, 

IV  .  B83, 

Tiik  fuel  and  lamp  oils  obtainable  from  coal  were 
investigated  by  distilling  up  to  300     ('    the  low- 
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temperature  tar  prepared  from  a  gas  coal 
(Lohberg),  lignite  tar  from  Riebeck'sche  Montan- 
werke,  and  an  ordinary  gas  tar.  The  phenols 
were  removed,  and  after  a  double  washing  the 
residue  was  distilled  and  collected  in  fractions. 
Lamp  oils  of  the  range  150° — 310°  C.  were  obtained 
in  yields  as  follows  : — Low-temperature  tar,  18"8%  ; 
lignite  tar,  302%;  gas  tai\  16'2%.  The  yields  of 
crude  products  up  to  300°  C.  were  33-9%,  47%,  and 
26%  respectively.  Corresponding  fractions  of  the 
low-temperature  tar  and  the  lignite  tar  seemed  to 
be  identical,  especially  the  solar  oil  fractions,  which 
agreed  in  colour,  specific  gravity,  ultimate  analysis, 
calorific  value,  viscosity,  etc.  The  solar  oil  frac- 
tion of  the  coal  tar,  with  sulphur  content  0'17%, 
seems  to  be  the  purest  fraction  and  probably  a  mix- 
ture of  paraffins,  naphthenes,  olefines,  and  higher 
aromatic  hydrocarbons.  The  oils  from  gas  tar  were 
very  different  in  composition,  calorific  value,  and 
specific  gravity.  The  solar  oil  fraction  of  low-tem- 
perature tar  is  distinguished  by  a  small  content  of 
unsaturated  compounds. — H.  J.  H. 

Low  temperature  tar  from  lignite;  Characteristic 

difference   between   and    other    tars.       F. 

Fischer     and     W.     Schneider.       Ges.     Abhandl. 

Kenntn.  Kohle,  1918,  3,  200—212.   Chem.  Zentr., 

1919,  90,  IV.,  883—884. 
Low  temperature  lignite  tar  does  not  differ  greatly 
in  composition  from  the  product  obtained  in  the 
normal  process,  whereas  low-temperature  coal  tar 
differs  materially  from  gas  tar.  The  differences 
with  the  lignite  tars  are  quantitative  rather  than 
qualitative.  It  is  not  yet  possible  to  lay  down 
general  characteristics  of  the  tars  from  different 
lignites.  Contrary  to  the  experience  with  coal  tars 
{this  J.,  1919,  941  a)  the  specific  gravity  of  the  tar 
after  removal  of  phenols  is  not  characteristic;  the 
same  is  true  of  the  residue  on  distillation  to  300° 
C.  A  rapid  test  may  be  made  as  follows :  — 50  grms. 
of  tar  is  dissolved  in  100  c.c.  of  hot  benzene,  filtered 
hot,  and  washed  with  hot  benzene.  The  benzene  is 
distilled  off  and  20  grms.  of  the  residue  is  stirred 
with  20  c.c.  of  light  petroleum  spirit  (b.  pt.  35° — 
65°  C),  filtered  through  a  tared  filter,  washed  with 
20  c.c.  of  the  same  solvent,  dried  at  100°  C,  and 
weighed.  Low-temperature  tars  from  various 
lignites  gave  more  than  30%  of  product  insoluble 
in  petroleum  spirit.  Other  lignite  tars  gave  less 
than  10% .  The  presence  of  naphthalene  in  a  lignite 
tar  shows  that  it  is  not  a  low-temperature  product. 
Lignite  tars  are  distinguished  from  coal  tars  by 
their  consistence  (Fischer  and  Gluud,  preceding) 
and  methoxvl  content  (Fischer  and  Tropsch,  this 
J.,  1919,  523  a).— H.  J.  H. 

Nitro-compounds ;  Seduction  of  aromatic  by 

stannotis  chloride  and  by  titanoits  chloride,  and 
their  volumetric  estimation.  D.  Florentin  and 
H.  Vandenberghe.  Bull.  Soc.  Chim.,  1920,  27, 
158—166. 
Whilst  the  method  described  by  Druce  (this  J., 
1919,  247  a),  using  stannous  chloride  as  the 
reducing  agent,  gives  satisfactory  results  with  most 
aromatic  nitro-compounds,  the  authors  find  that 
with  the  three  mononitrotoluenes,  in  particular 
o-nitrotoluene,  the  results  obtained  are  too  low. 
They  recommend  the  use  of  titanous  chloride  in 
place  of  stannous  chloride,  the  excess  titanous 
chloride  being  titrated  into  a  known  volume  of  a 
standard  ferric  salt  solution,  using  ammonium  thio- 
cyanate  as  an  indicator.  The  results  are  accurate 
with  all  the  nitro-compounds  examined,  except 
o-nitrotoluene,  which  gives  results  3%  too  low. 

— W.  G. 

Reactions  of  calcium  hydride.    Reich  and  Serpek. 

See  VII. 
Electrochemical    oxidation    of    benzaldehyde    and 

benzoic  acid.     Fichter  and  Uhl.    See  XX. 
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2-Nitro  -4-  cyanobenzaldehyde  and  6.6'  -dicyano- 
indigo.  S.  Reich  and  E.  Lenz.  Helv.  Chim. 
Acta,  1920,  3,  144—157. 
2-NiTRO-p-TOLrjNiTRiLE,  colourless  shining  needles, 
m.pt.  107°  C,  is  prepared  from  2-uitro-p-toluidine 
by  a  modification  of  the  method  of  Niementowski 
and  Noyes,  and  is  converted  by  p-nitrosomethyl- 
aniline  in  alcoholic  solution  in  the  presence  of 
sodium  carbonate  into  p-dimethylaminophenyl-2- 
nitro-4-cvanophenylazomethine, 

N(CH3)2C6H4-N:CHC0H3(CN)(NO2), 
almost  black  needles,  m.  pt.  182-5°— 183°  C. 
(decomp.),  which  is  hydrolysed  by  hydrochloric 
acid,  yielding  2-nitro-4-cyanobenzaldehyde,  red 
needles,  m.pt.  110°  C.  When  the  aldehyde  is 
dissolved  in  acetone  and  treated  with  dilute 
sodium  hydroxide  solution,  6.6'-dicyanoindigo  is 
deposited  as  a  bluish-violet  powder  with  metallic 
lustre ;  when  heated  it  does  not  Bublime  but  de- 
composes with  evolution  of  reddish-violet  vapours. 
After  reduction  with  sodium  hydrosulphite  it  dyes 
wool  and  cotton  from  an  alkaline  bath  in  reddish- 
purple  shades  which  become  blue  with  a  tinge  of 
violet  on  exposure  to  air,  oxidation  proceeding 
more  slowly  than  with  indigo.  The  shades  are  fast 
to  light  and  milling.  (See  further  J.  Chem.  Soc, 
1920,  i.,  255.)— H.  W. 

Aniline;  Oxidation  of .     Amine  oxidation.    I. 

S.  Goldschmidt.    Ber.,  1920,  53,  [b],  28-44. 

The  author  holds  the  view  that  there  are  two 
initial  products  of  the  oxidation  of  aniline,  accord- 
ing to  the  conditions.  Agents  which  readily  yield 
atomic  oxygen,  such  as  Caro's  acid  or  hydrogen 
peroxide,  produce  aniline  oxide,  which  changes  into 
phenylhydroxylaniine  and  then  gives  nitroso- 
benzene,  nitrobenzene,  azobenzene,  and  azoxy- 
benzene.  Aniline  oxide  or  phenylhydroxylaniine 
cannot  account,  however,  for  the  production  of 
benzoquinonephenyldi-imine,  CSH5"N  :  C6H4  :  NH, 
and  subsequently  of  Emeraldine,  Aniline  Black, 
etc.  Under  conditions  which  lead  to  these  products 
the  initial  stage  is  represented  by  the  hypothetical 
radicle,  C6H5N : .  This  may,  for  example, 
polymerise  to  azobenzene  or  benzo-quinonephenyldi- 
imine,  the  first  demonstrable  products  of  the  oxida- 
tion of  aniline  by  alkaline  permanganate  or  bleach- 
ing powder,  or  polymerise  to  Emeraldine.  The 
assumption  is  based  on  the  fact  that  azo-compounds 
and  quinonearyldi-imines  can  be  isolated  when 
aniline,  and  especially  xylidine,  cumidine,  or  amino- 
durene  are  oxidised  by  lead  peroxide,  and  is  con- 
siderably strengthened  by  the  fact  that  mixed  azo- 
compounds  and  mixed  quinonearyl-di-imines  are 
produced  when  two  amines  are  oxidised  together. 
(See  further,  J.  Chem.  Soc,  1920,  i.,  226.) 

—J.  C.  W. 

Quinone-imide  dyes.     XII.     Absorption  spectra  of 

some  cyano-acridine  and  cyanopyronine  dyes.    F. 

Kehrmann  and  M.  Sandoz.     Ber.,  1920,  53,  [b], 

63—66.    (Compare  this  J.,  1918,  364  a.) 

Absorption  curves  for  three  sets  of  comparable  dyes 

are  reproduced,  showing  that  the  replacement  of 

the    trivalent    nitrogen    atom    in    safranines    and 

azoxines  by  the  group     ;OC;N,  has  practically  no 

effect  on  the  colour.     (See  further,  J.  Chem.  Soc, 

1920,  ii.,  142.)— J.  C.  W. 

Coloured   substances;   Determination   of   the   con- 
stitution of  from   their  absorption  spectra. 

II.  F.  Kehrmann  and  31.  Sandoz.  Helv.  Chim. 
Acta,  1920,  3,  104—114. 
Alcoholic  solutions  of  phenazine  and  aniino- 
phenazine  are  almost  colourless  and  orange  re- 
spectively, whilst  similar  solutions  of  sym.  and 
2.3-diaminophenazine    are    pale    yellow    and    very 
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fellow  ,  this  is  in  a.  i  ordunec  with  the  author's 

,    that    the   introduction  of  an   amino  group 

hi   the  jiiiiu-position  to  the  nitrogen  of  qtunone- 

iiiiiik  s  or  in  the  same  position  with  respect  to  tbe 

methane  carbon   atom  of  triphenylmethane 

hromic  i>r  bathochromio  influence  which 
.1.  penda  ••!!  the  basicity  of  the  group  into  which  it 
.  nt.  r-.  The  introduction  of  the  first  amino  group 
hum  phenaaine  considerably  increases  its  basicity, 
hut  this  is  ii, > t  the  case  with  the  second  group. 
I'll  nytated  derivatives  of  phenaaine  are  slightly 
more  reddish  than  the  corresponding  non-phenyl- 
atod  compounds,  l>Mt  ure  chiefly  noticeable  for  the 
ted  intensity  of  colour  effected  by  introduc- 
tinn  of  the  ph.nyi-group.  Iii  general,  tho  absorp- 
;rves  ,.f  tli,.  liases  do  not  present  any  striking 
anomalies,  ami  the  authors  therefore  attribute  to 
them  the  ortho-quinonoid  structure  of  phenazino 
itself.  Mono-  ami  di-aminophenazines  when  dis- 
I  in  fuming  sulphuric  acid  have  very  6imilar 
absorption  spectra,  and  appear  to  have  tho 
orthoquinonofd  structure.  When,  however,  the 
solutions  are  gradually  diluted  with  concentrated 
sulphuric  acid,  the  blood-red  colour  suddenly 
changes  to  green,  probably  owing  to  hydrolysis.  The 
authors  ascribe  the  para-quinonoid  constitution  to 
the  di-acid  and  mono-acid  salts  as  well  as  to  the 
green  tri-acid  compounds.  The  ultra-violet,  spectra 
of  the  haw  s  and  of  the  mono-acid  6alts  have 
!>.  .u  examined.  With  the  former,  an  absorption 
band  is  invariably  observed  which  becomes  pro- 
gressively displaced  towards  the  visible  violet  as  tho 
chromogen  Incomes  more  highly  substituted.  The 
location  of  the  anilino-groups,  which  has  such  a 
marked  influence  on  the  position  of  tho  bands  in  the 
visiblo  spectrum,  appears  to  have  no  effect  on  the 
position  of  the  hand  in  the  ultra-violet.  Isomeric 
mhstancet  with  equal  molecular  weights  appear  to 
give  superposahle  spectra  in  the  ultra-violet. 

-H.  W. 


OrtKo-quinones;    Action    of   o-aminothiophenol   on 

.     /.     Naphtho-6-phenothiazine.     K.   Stahr- 

foss.    Helv.  Chim.  Acta,  1920,  3,  134—138. 

0-AinNOTiiiornRNOL  hydrochloride  reacts  with  I- 
amino-1 .2-naphthoquinone  in  boiling  80%  acetic 
acid  solution  with  the  formation  of  naphtho-6- 
phenthiaaine  hydrochloride,  a  chocolate-brown 
powder  which  is  stable  in  air  and  readily  soluhlo 
in  water.  The  free  base  is  an  unstable  yellow 
substance,  the  constitution  of  which  follows  from 
the  conversion  of  the  hydrochloride  by  concentrated 
sulphuric  acid  into  a  naphthophenazthione  identical 
with  that  formed  from  o-aminothiophcnol  and  4- 
hydroxy naphthoquinone. — H.  W. 

lihoiUmine*.       C.  Granacher.       Helv.  Chim.   Acta, 
1920,  3,  163—163. 

In  the  oxidation  of  rhodanine  to  Nencki's  Rhoda- 
nine  Red  with  ferric  chloride  the  imi no-hydrogen 
atom  of  rhodanine  is  not  affected,  since  N-substi- 
tuted  rhodaninee,  auch  as  N-phenylrhodanise,  also 
vi,  Id  red  •!;  as  under  suitable  conditions.  On  the 
ether  hand,  henzylidencrhodanine  is  not  changed 
by  fern.-  chloride,  so  that  the  presence  of  a  free 
methylene-group  appears  essential  to  the  produc- 
tion of  a  dye.  Alkylidenrrhodanines  react  with 
aniline  and  phenylhydrazine  to  yield  the  corres- 
ponding anilides  and  phenylhydrazones,  the  sul- 
phur ot  the  thio-keto  group  being  removed  as 
hydrogen  sulphide.  Since  aniline  is  comparatively 
readily  removed  from  these  anilides,  they  can  bo 
employed  for  condensing  the  rhodanine  molecule 
with  compounds  containing  a  reactive  methylene 
group;  in  this  manner,  benzylidenerhodanine- 
anilide  can  be  condensed  with  a  second  molecule  of 
rhodanine  to  yield  a-benzylidene-a-rhodanal-/i- 
rhodanjne  Reaction  with  aniline  or  phenylhydr- 
azin.-  pr.x«eda  in  a  totally  different  manner  with 


rhodanines,  suoh  as  N-phenylrhodanine,  which 
contain  the  free  methylene  group;  in  this  case,  the 

sulphur  of   the   tln.^k.  to  group   r.  mains  unaffected 

and  complete  fission  ol  the  rhodanine  ring  occurs 
with  the  formation  of  thioureas  or  thiosemiear- 
baaidea,  reai  tion  "..lining  so  readily  that  the  pro- 

renientlj  u  sd  foi  tin   preparation  of  the 

lattei  class  of  substance*  3  further  J.  ('hem. 
Soc.,  1920,  i.,  262.)     II.  \\ 

Pnfori  k    B.  Ben  and  l>.  t'.  Ghosh, 

t'liem.   Sue.    Trans..    1920,    117.  til-    68. 

Os  beating  phloroglucinol  with  glacial  acetic  acid 
and  zinc  chloride,  a  yellow  crystalline  compound 
is  obtained,  which  is  i  pyran  derivative  produced  by 
the  combination  of  two  molecules  of  the  initially 
formed  phloroacetopbenone.  On  boiling  this  6\7 
dihydroxy - 2-o-o-p-trihydroxyphenyl  -  I-  methylene  - 
1.4-benzopvran  with  10%  sodium  hydroxide  the 
heterocyclic  ring  is  broken  and  phloroacetophenono 
regenerated.  It  forms  white  crystals,  m.  pt.  284° — 
285°  C,  and  gives  a  phenylhydrazone  which  doeom- 
poses  at  237°— 240°  C— G.  F.  M. 


Dyes   and   yeast    cells. 
Sec  Will. 


Von    Euler    and     Florell. 


Colour  lakes.    Brenner.    See  XXIII. 
Patents. 

Pyrazole-anthrone  Yellow;  Darfoativi  i  of .    F. 

Singer  and  A.  Holl,  Offenbach,  Germany,  Assig- 
nors to  Chemical  Foundation,  Inc.  U.  S.  Pat 
1,329,435,  3.2.20.     Appl.,  23.9.15. 

See  Eng.  Pat.  14,103  of  1916;  this  J.,  1916,  1104. 

Sulphur  dye;  Blue and  process  of  manufactur- 
ing same.  L.  A.  F.  Haas,  Assignor  to  Soc.  Anon. 
I'Air  Liquido,  Paris.  U.S.  Pat.  1,329,898,  3  2.20. 
Appl.,  5.8.18. 

See  Eng.  Pat.  118,103  of  1918;  this  J.,  1919,  676a. 


V.— FIBfiES;    TEXTILES;    CELLULOSE; 
PAPER. 

Cellulose;     Heating     with     benzene     under 

pressure.  F.  Fischer  and  W.  Schneider.  Gee. 
Abhandl.  Kenntn.  Kohle,  1919,  3,  287—300. 
Chom.  Zentr.,  1919,  90,  IV.,  879.  (See  also 
Fischer  and  Niggemann,  this  J.,  1919,  494 A; 
Fischer  and  Kleinstiick,  p.  218  a.) 

Cellulose  heated  with  benzene  under  pressure  at 
250°— 260°  C.  is  gradually  decomposed,  with  the 
formation  of  water  and  products  dissolved  in  the 
benzene,  but  scarcely  any  gas  products.  The  de- 
composition products  are  about  6%  greater  in 
amount  than  the  normal  yield  of  tar  on  destructive- 
distillation.  They  are  dark-brown  viscous  liquids, 
and  about  90%  is  soluble  in  alkalis.  On  acidifica- 
tion tho  solution  deposits  brown  flakes  (47'5%). 
The  bulk  of  the  extract  is  insoluble  in  light  petro- 
leum spirit,  soluble  in  cold  chloroform,  and  almost 
completely  soluble  in  cold  alcohol.  The  presence 
of  water  accelerates  tho  process  of  extraction  and 
improves  the  yield.  Thus  a  double  extraction  of 
dry  cellulose  by  dry  benzene  gave  2%  of  products, 
of  air-dry  cellulose  (5"4%  H,0)  6'4%,  and  in  pre- 
sence of  water  12%.  By  protracted  heating  of  air- 
dry  cellulose  with  benzene  under  pressure  a  yield  of 
12%  is  also  attainable.— H.  J.  H. 

Paper   testing;   Report   on   .      F.    C.    Clark. 

Paper,  1919.  25.  693—699,  739—743,  777—780, 
829—831,  877—879. 

This  is  the  report  of  the  Committee  on  Paper  Test- 
ing presented  to  the  Technical  Association  of  the 
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Palp  and  Paper  Industry  (U.S.A.).  The  tests  are 
considered  under  the  heads  of  microscopical, 
physical,  and  chemical,  and  selected  methods  and 
apparatus  are  described.  Microscopical  examina- 
tion relates  principally  to  the  fibres,  their  nature, 
proportions,  and  condition  of  beating;  it  comprises 
also  the  identification  of  the  starches  and  specks  in 
the  paper.  Physical  tests  comprise  the  following: 
Area,  weight,  bursting  strength  per  unit  area, 
Thickness,  bulk  or  thickness  of  a  number  of  sheets, 
folding  endurance,  tensile  strength,  elongation  at 
rupture,  absorption,  opacity,  gloss  or  glaze,  trans- 
lucency,  degree  of  sizing,  retention  of  loading, 
breaking  length.  Chemical  tests  include  per- 
centage of  ash,  identification  of  loading,  percentage 
of  paraffin,  sizing  material,  coating  material,  pre- 
sence of  acids,  free  chlorine,  etc.  A  chart  is  given 
illustrating  the  relationships  of  the  various  tests 
to  each  other  in  the  determination  of  the  quality  of 
the  paper. — J.  F.  B. 
Sulphite     spirit     manufacture ;    Influence    of    the 

design  of  the  digester  fittings  on  the  quantity  of 

waste  liquor  for .     A.  D.  J.  Kuhn.    AVoch.  f. 

Papierfab.,    1919,    50,    2317—2319.    2388—2391. 

Chem.  Zentr.,  1919,  90,  rV.,  1016. 
In  sulphite  pulp  mills  which  work  up  their  waste 
liquors  for  the  manufacture  of  spirit  it  is  very  im- 
portant to  have  the  correct  proportion  of  fresh 
liquor  to  the  quantity  of  wood  and  to  employ  a 
liquor  which  is  rich  in  free  sulphur  dioxide.  The 
ratio  of  liquor  to  wood  depends  upon  the  method 
of  digestion,  the  species  and  the  moisture-content  of 
the  wood,  so  that  the  quantity  of  waste  liquor  may 
show  variations  between  5  and  10  cub.  in.  per  ton 
of  cellulose.  The  digestion  itself  proceeds  most 
favourably  when  the  proportion  of  free  sulphur 
dioxide  is'  at  least  70 — 80%  of  the  total.  A  liquor 
rich  in  free  acid  increases  the  yield  of  sugar  and 
alcohol.  The  digestion  must  be  stopped  when  the 
concentration  of  sugar  in  the  liquor  has  reached  its 
maximum,  because  the  sugar  which  has  been  formed 
then  undergoes  a  gradual  decomposition.  More- 
over, the  use  of  a  liquor  of  high  concentration  effects 
an  economy  of  sulphur  and  steam  and  a  higher 
efficiency  in  the  digester  with  uniform  results  in 
the  product.  In  order  to  obtain  the  maximum 
quantity  of  waste  liquor,  the  digester  must  be 
drained  under  pressure.  By  blowing  off  under  a 
pressure  of  4 — 5  atm.  the  cellulose  retains  only 
4  cub.  m.  of  liquor  per  ton,  whereas  when  blown  off 
under  2 — 3  a  tin.  the  pulp  retains  5'25  cub.  m.  per 
ton.  It  is  also  advantageous  to  introduce  hot  water 
on  to  the  pulp  under  pressure,  because  in  this  way 
the  water  displaces  the  spent  liquor,  whereas  the 
introduction  of  water  without  pressure  merely 
results  in  the  dilution  of  the  spent  liquor.  The 
spent  liquor  coming  from  the  digester  under  high 
pressure  should  be  conducted  to  a  pressure  relief 
vat,  where  a  powerful  evolution  of  sulphur  dioxide 
takes  place,  and  this  gas  may  be  recovered  for  use 
in  the  preparation  of  fresh  liquor. — J.  F.  B. 

Extraction     of     vegetable     tissues     with     benzene. 
Fischer  and  Kleinsttick.     See  1L\. 

Sulphite-cellulose    in    tanning    extracts.     Knowles. 

See  XV. 

Patents. 
Impregnating  yarns  and  fabrics  of  paper;  Process 

for  .       O.  Ruff  and  P.  Praetorius,  Breslau. 

Ger.  Pat.  303,926,  21.3.17. 
Aqueous  solutions  of  phenols  with  formaldehyde 
and  alkali  are  heated  together,  but  not  long 
enough  to  permit  of  the  separation  of  insoluble  pro- 
ducts, and  are  then  used  for  the  impregnation  of 
paper  materials.  By  heating  the  latter  further 
insoluble  condensation  products  are  formed.  To 
add  to  the  strength  of  the  fabrics  a  further  treat- 
ment with  formaldehyde  may  be  used. — H.  J.  H. 


Fibres      suitable      for      spinning      from       rushes 

C'Binsen .  "),-    Production     of    .       Deutsche 

Typha-Yerwertungs-Ges.m.b.H.,  Charlottenburg. 
Ger.  Pat,  308,565,  20.2.18. 
The  bundle  of  fibres  composing  the  rushes  is  disin- 
tegrated by  a  preliminary  treatment  with  hot 
water,  steam,  either  under  pressure  or  not,  or  ex- 
tremely dilute  alkali,  and  then  by  the  action  of  a 
strongly  corrosive  reagent,  such  as  dilute  caustic 
soda,  which  removes  the  tissues  binding  together 
the  threads.  The  useful  fibres  are  found  in  the 
outer  parts  of  the  plant. — H.  J.  H. 

Textile  fibres;  Production  of  .     V.  Wilke  and 

L.  Schorsch,  Bielitz.     Ger.  Pat.  314,176,  6.1.18. 
Int.  Conv.,  25.1.17. 

For  the  preparation  of  textile  fibres  from  all  kinds 
of  vegetable  matter — leaves,  stalks,  tendrils,  etc., 
from  the  silk  cocoon,  and  from  spinners'  waste — the 
raw  material  is  treated  with  soap-makers'  spent  lye, 
with  or  without  the  admixture  of  alkali  and /or 
other  substances.  The  soap  liquor  dissolves  or  con- 
verts into  soluble  form  the  pectins  (incrusting  sub- 
stances) without  attacking  the  fibres.  The  dissolved 
matter  must  be  removed  by  washing  in  a  current  of 
water  or  by  boiling  in  water,  followed  sometimes 
bv  washing  in  dilute  acid  to  soften  the  material. 

— H.  J.  H. 

Paper;  Process  for  producing  sewing    or    basting 

thread  from .    Vohwinkler  Papier-  u.  Salicyl- 

Pergamentpapier-Industrie,     Vohwinkel.       Ger. 
Pat.  314,490,  16.4.18. 

Paper  threads  of  suitable  strength  are  impregnated 
with  a  mixture  consisting  of  paraffin  or  stearine, 
linseed  oil,  mineral  oil,  and  varnish,  and  afterwards 
drawn  between  corks  to  remove  the  excess. 

—J.  H.  L. 


Yam.  ribbons,  fibres,    webbing, 

treating  articles  such   as  

Schmidt,    Charlottenburg. 
2.3.18. 


etc.;  Machine  for 
-  with  liquids.  A. 
Ger.   Pat.   314,721, 


The  material  is  drawn  horizontally  in  series 
through  the  liquid  contained  in  a  tier  of  shallow 
boxes  one  above  the  other.  The  liquid  is  fed 
evenly  into  the  top  box  and  gravitates  downwards 
from  box  to  box  after  traversing  each  from  end  to 
end.  The  material  may  pass  in  the  same  direction 
as,  or  in  the  opposite  direction  to,  the  current  of 
liquid.  The  arrangement  has  the  advantage  over 
deep  baths  through  which  the  material  is  con- 
ducted vertically  that  only  a  small  quantity  of 
liquid  is  required,  and  that  the  heat  losses  are  low 
when  a  hot  liquid  is  used. — H.  J.  H. 

Sulphite  fibre;  Process  of  manufacturing and 

recovering  sulphur  dioxide.  J.  P.  V.  Fagan  and 
H.  G.  Spear  (Assignors  to  Brown  Co.)  and  R.  B. 
Wolf,  Berlin,  N.H.  U.S.  Pat,  1,327,666,  13.1.20. 
Appl.,  30.4.18. 

During  the  last  portion  of  the  cooking  operation 
the  gases  and  vapours  which  are  usually  blown  with 
the  digester  contents  into  the  blow  pit  are  blown 
into  a  condenser  from  the  top  of  the  digester  and 
the  sulphur  dioxide  recovered. — L.  L.  L. 

Straw,    hay,    wood,    etc.;    Treatment    of   by 

boiling  or  steaming  with  reagents.  E.  Hauss, 
Osnabriick.     Ger.  Pat.  298,863,  1.1.16. 

The  material  is  treated  in  a  boiler  with  a  suitable 
reagent  in  presence  of  air,  oxygen,  or  a  substance 
yielding  oxygen,  e.g.  hydrogen  peroxide.  Economy 
of  time  and  reagent  are  thereby  attained. — H.  J.  H. 

Cellulose  from  slightly  lignified  plants;  Manu- 
facture of  .     M.  Liiders,  Magdeburg.     Ger. 

Pat.  301,716,  30.8.16. 

Materials  such  as  jute,   manila,  bullrush,   typha, 
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,.i  tad  Has  waste,  hemp  straw  and  hemp 
icte,  nettle  straw,  etc.,  are  digested  in  a  olosed 
vessel    nnder    pressure  with  a  weakly  acid  mag- 
nesium sulphite  solution,  which,  according  to  the 
degree  oi  lignifloation  ol  the  material,  may  oontain 
•..  90     of  it-  Bulphur  dioxide  in  the  combined 
I    i     R. 

of  -     from 

Uing  with  diluti  t     F. 

Sildebraiidt,     Hamburg.      Ger.     Pat.  314,712, 

22  12  17. 

M  »ted   « itli  dilate  a<  ids  at   ■ 

temperature  below  1  < m »  c.  and  ander  atmospherii 
pr.rv-iir<',  without  subsequent  treatment  with  alka- 
line liquors,  .iml   the  process   1-  arrested  before  sac- 

oharificatiuii  commenoes.  After  washing,  or 
partial  or  complete  neutralisation,  the  cellulose 
obtained  may  be  employed  as  fodder  or  for  the 
produi  '  "u  .it'  paper,  nitrooellulose,  etc. — J.  H.  L. 

iting    material    [from    viseote],    J.    H.    Young, 

V-itnor  to  Aspromet  Co.,  Pittsburgh.  Pa.     UM. 
Pat.  1,887,988,  13.1.2".     Appl.,  ll.ft.18. 

\  [80081  is  mixed  with  a  soluble  soapy  material,  the 

mixture  having  a   lower  surface  tension   than   the 
Jone  and  being  capable  of  spreading  evenly 
i  and  firnilv  adhering  to  a  sticky  surface. 

— B.  V.  S. 

I    ■  (ions;  Pn  paration  i  id,  more 

•    .      K.     Linkmeyer,    Barbv,    and     H. 

Hoyen  .ami.  Hanover.  Ger.  Pat.  312,392,  17.11.17. 

are  treated  with  substances  which 

oontain   amide  or  iruide  groups  or  are  capable  of 

ing   Buch   group-.       Suitable  substances  are: 

1're.i.    derivatives    of    un-a.    cyanamide,    dicyano- 

diamide,  guanidineand  its  derivatives,  acid  amides, 

ethane,    cyanatee,    thiourea,    mustard    oils,    and 

■   indensation  products  of  the  above  substances  with 

aldoses.    The  viBcose  solutions  are  thereby  rendered 

more  stable  and   remain  suitable  for  spinning  for 

several   weeks-    the   threads   are   characterised    by 

good  btrength,  but  are  sensitive  to  the  action   of 

water  when  they  have  been  precipitated  in  a  coagu- 

mtaining  formaldehyde. — J.  F.  B. 

tlluloid  plates;    Production    of   . 

jche  Celluloid-Fabrik,  Eilenburg.    Ger.  Pat. 
314,119,  31.1.17. 
NtTr.it  u  :  i  i  osi  .     either     dry     or     dehydrated     by 
alcohol,  i-  dissolved   with  a   gelatinising  agent  in 
■hoi  and  rolled  out  to  plates  of  small  thickness, 
» hi-  li    .ir.'   dried   and    treated    with    anhydrous    sol- 
vents.    Exclusion  of  every  traci   of  water  adds  to 
hanical  Btrength. — H.  .1.  H. 

r-machi,  and  the  like;  Preparation  of 
pulp  or  fibrou  ti  foi   II"'  manufacture  of 

.      L.     H.     Skinner.     London.       Eng,     Pat. 

137,105,  30.12.18.     (Appl.  21,790/18.) 

Itoi  ilky  nature  are  obtained  from  the  tree 

mallow  plant  or  from  the  tree  mallow  grafted  or 
huddi'd  on  to  the  stalk  of  a  Jerusalem  artichoke  or 
sunflower.  The  stems  are  collected  in  the  late 
autumn,  preferably  after  frost:  they  are  chopped, 
boiled  with  water  for  about  eight  hours,  and  rc- 
1  to  pulp  in  a  beating  engine. — T.  F.  B. 

Pay  paper],    ('.  T.  Crocker, 

ritchburg    M..--      i   -    p.,t    i.::2<;>i:>,  311.12  m. 
\ppl..  21.10.18. 

riNcics   stream   of   pieces   of   waste   paper   is 

subjected  to  the  action  of  a  hot  alkaline  solution  by 

-ing   each    on.  oining   piece   of   paper,    as    nearly 

possible,  to  be  submerged  in  and  moved 

through  the  solution,  to  facilitate  the  exposure  of 

'*«  sui  on   of  the  solution   for  the 

!    pur:   •  rving   or   neutralising   the   ink   or 


other  material  fixed  to  the  -mlacc.  JJhfi  pieces  of 
paper  are  then  removed  I  r.nii  the  solution  and  freed 
from    the    major    portion    of    the    adherent    liquid, 

exposed  to  the  air  to  cool,  and  treated  in  a  washing 
machine,    J.  K.  It. 

Paper;   Siting   of  .     0.    Buff,    Breslau.     Gor. 

Pat.  307,694,  19.1.18 

Tin    paper  pulp  is  first  made  neutral  or  alkaline, 

then    treated    with    all    alkaline    solution     of     con- 

denaation   products  of  phenols  and  formaldehyde, 

and  finally  acidified.      The  finished   paper  is  heated 

for  about  an  hour  at  120°  C.  in  a  drying  chamber, 

or  passed  slowly  over  the  rollers  of  a  drying  machine 
heated  to  120°— 140°  C—  J.  11.  L, 

Paper  or  board;  Procett  and  »na<  Mne  for  the  manu- 

facture   of   easily    folded    .     .1.    M     Voith 

Heideuhcini.     Ger.  Pat.  311,641,  25.7.18. 

Webs  of  paper  pulp  made  on  a  flat  or  cylindrical 
machine  with  an  uninterrupted  wire  surface  are 
combined  at  the  wel  press  with  webs  made  on  a 
machine,  the  wire  of  which  is  partly  covered 

—J.  F.  B. 

Cleaning  material;  Production  of  from   the 

waste  of  the  paper  industry.  Iteis  and  Co., 
Friedrichsfeld.  Ger.  Pat.  306,461,  18.9.17.  Addi- 
tion to  303,302  (this  J.,  1920,  15 a). 

The  alkali  in  the  liquor  is  partly  replaced  by  salt, 
and  the  treatment  is  effected  in  the  cold;  e.g.,  the 
waste  is  treated  with  a  liquor  containing  40  parts 
of  caustic  soda  to  60  parts  of  salt  for  three  to  four 
hours.— H.  J.  H. 

Wood  pulp;  Process  and  apparatus  for  reclaiming 

waste    products    in    the    manufacture   of   . 

H.   K.   Moore   and  J.   T.   Quinn,   Berlin,   N.H., 
Assignors   to   Brown    Co.,    Portland,    Me.       IT.S 
Pat.   1,326,414,  30.12.19.     Appl.,   13.2.18. 
Waste  liquor  is  "exploded"  (atomised)  in  a  fur- 
nace and  the  disintegrated  particles  are  subjected 
to  heat  to  cause  the  evaporation  of  the  liquid  con- 
i    tent  and  the  combustion  of  the  combustible  matter. 

— J.F.  B. 

Cellulose  and  like  substances;  Apparatus  for  bleach- 
in  *i  ■.  A.  D.  Bcrglind,  Klosterpossen,  Nor- 
way.    U.S.  Pat.  1,329,824,  3.2.20.     Appl.,  8.6.18. 

See  Eng.  Pat,  114,456  of  1917;  this  J.,  1918,  296  a. 

Volatile  solvents.     Ger.  Pat.  303,396.    Seel. 

Resinous  substances.    Ger.  Pat.  314,418.   See  XIII. 

Material  treated  with  cellulose  derivatives.  U.S. 
Pat.  1.327,197.    See  XV. 


VI.— BLEACHING ;  DYEING;   PRINTING; 
FINISHING. 

Dyeing    mixtures   of   wool    am  fibre.     G. 

Rudolph.     Farber-Ze.i..  1919,  30,  285—280. 

The  staple  fibre  is  dyed,  at  as  low  a  temperature 
a-  possible  (50° — 60°  C.).  with  direct  cotton  colours, 
which  can  be  dia/otiscd  and  developed.  By  thi- 
method  shades  fast  to  bleeding,  washing,  and  mill- 
ing are  produced.  The  wool  is  then  dyed  by 
neutral  wool  dyes  tuffs.  For  general  fastness  the 
use  of  vat  colours  ia  recommended.  With  many  vat 
colours  a  level  tone  is  obtained  directly  ;  with  others 
the  wool  is  dyed  a  paler  shade,  and  in  such  cases  the 
shade  is  deepened  by  means  of  fast  acid  colours. 
For  the  production  of  shades  fast,  to  light  the  wool 
is  dyed   by   means  of   neutral   wool   colours   and   tho 

staph-  fibre  by  dine!  cotton  dyes  which  can  be  after- 
.  oppered      1.    I.    I. 
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Printing;  Discharge  —  on  staple  fibre  union 
material.  O.  Gaumnitz.  Farber-Zeit.,  1919,  30, 
286—287. 
Staple  fibre  is  reduced  in  strength  considerably  in 
a  damp  condition.  To  overcome  this  defect  union 
varns  Consisting  of  25-75  %  of  staple  fibre  and 
75-25%  of  wool  are  produced.  The  raw  material 
woven  from  such  yarn  is  singed  or  cropped  and  then 
crabbed.  It  is  then  dyed  _  with  dischargeable 
colours  and  printed  with  basic  dyes  along  with  a 
discharge  for  the  production  of  fancy  goods  lhe 
colour  from  the  staple  fibre  is  more  readily  dis- 
charged than  that  from  the  wool,  leaving  web-like 
effects. — L.  L.  L. 
Colour  lakes.     Brenner.     See  XXIII. 

Patents. 
Bleaching  and  similarly  treating  textile  fabrics  and 
yams  'in   rope  form;   Machines  for  .        w. 

Morlev  Bolton,  and  Bleachers'  Assoc,  Ltd., 
Manchester  EAg.  Pat.  136,713,  20.2.19.  (Appl. 
4229/19.) 
The  material  in  rope  form  is  fed  mechanically  into 
kiers  or  cisterns,  along  with  a  stream  of  liquor, 
through  a  hollow  trunk  of  metal  or  other  suitable 
material  The  trunk  is  hinged  or  pivoted  to  a 
metal  box  casting  or  the  like  and  receives  a  re- 
ciprocating motion  lengthwise  of  the  kier  or  cistern, 
and  also  a  transverse  oscillating  movement  *or 
round  vessels,  when  desirable,  a  variable  speed  and 
variable  throw  of  stroke  to  the  trunk  may  be  im- 
parted in  order  to  fit  the  material  to  the  vessel,  lhe 
feeding  of  the  material  into  the  kier  or  cistern 
along  with  the  liquor  insures  thorough  impregna- 
tion before  entering  the  vessel.— L.  L.  L. 

Bleaching  composition.     R.  B.  Kadish  and  T.  W. 

Buscher,  Assignors  to  The  Kadish  Manufacturing 

Co.,   Chicago,   111.     U.S.   Pat.   1,327.394,   6.1.20. 

Appl.,  11.12.17. 

The  composition  is  obtained  by  mixing  a  fluoride, 

a  hydroxide,   and  an  acid  sulphate    of    an    alkali 

metal  while  in  a  nearly  dry  state. — L.  L.  L. 

Dyeing  machine.  H.  M.  Dudley,  Philadelphia, 
Pa.  U.S.  Pat.  1,327,200,  6.1.20.  Appl.,  13.11.17. 
The  machine  comprises  a  receptacle  provided  with 
a  series  of  fibre  chambers,  within  each  of  which  is 
a  non-perforated  core.  The  fibre  to  be  treated  is 
wound  upon  non-perforated  hollow  members  which 
slide  over  the  cores.  Means  are  provided  at  each 
end  of  the  fibre  chambers  for  compressing  the  fibre 
and  also  means  for  forcing  a  liquid  through  the 
compressed  fibre. — L.  L.  L. 

Dyeing    machine;    Skein    .       H.   M.  Dudley, 

Philadelphia,  Pa.  U.S.  Pat.  1,327,657,  13.1.20. 
Appl.,  22.8.17. 
A  dyeing  chamber  is  provided  with  a  removable 
frame  adapted  to  carry  fibre  skeins,  with  a 
series  of  foraminous  pipes  below  the  frame,  and  a 
removable  top  carrying  a  series  of  foraminous  pipes. 
Means  are  also  provided  for  removing  liquid  from 
the  dyeing  chamber  below  the  frame  and  for  forcing 
liquid  through  either  series  of  pipes  and  through 
the  dyeing  chamber. — L.  L.  L. 

Dyeing   machine.        H.    M.   Dudley,   Philadelphia, 

Pa.     U.S.  Pats  (a)  1,327,658,  (b)  1,327,660,  and 

(o)   1,327,662,   13.1.20.     Appl.,    (a)    13.11.17,    (b) 

24.12.17,  (c)  26.1.18. 

(a)  Within  the  dye  vessel  is  a  series  of  cores,  each 

carrying  an  extended   arm  supporting  a  series  of 

annular  members.     The  fibre  to  be  dyed  is  wound 

upon  hollow  foraminous  spindles,  which  slide  upon 

the   annular  members.        Means   are  provided   for 

forcing  liquid  transversely  through  the  spindles  and 


through  the  fibre  and  also  for  compressing  the  fibre 
upon  the  spindles,  (b)  The  machine  consists  of  a 
vessel  containing  a  series  of  fibre  chambers,  each 
provided  with  a  foraminous  end  and  a  foraminous 
plate,  which  slides  within  the  chamber  and  com- 
presses the  fibre  between  the  end  and  the  plate. 
The  fibre  chambers  are  connected  by  a  series  of  in- 
wardly diverging  tubes  with  liquid  chambers,  and 
means  are  provided  for  continuously  passing  liquid 
in  opposite  directions  through  the  tubes,  the  fora- 
minous members,  and  the  fibre  within  the  nbre 
chambers,  (c)  The  machine  comprises  a  series  of 
fibre  chambers,  each  provided  with  a  foraminous 
spindle,  upon  which  fibre  is  wound.  Means  are  pro- 
vided for  forcing  liquid  in  either  direction  through 
the  series  of  spindles  and  fibre  wound  thereon 

— L.  L.  L. 

Fabric-treating  device.  H.  M.  Dudley,  Phila- 
delphia, Pa.  U.S.  Pat.  1,327,659,  13.1.20.  Appl., 
20.12.17. 
The  device  consists  of  a  series  of  fabric  chambers 
into  each  of  which  is  inserted  a  foraminous  core 
upon  which  the  fabric  is  wound.  The  wound  fabric 
is  encased  by  a  foraminous  cover.  Means  are  pro- 
vided for  closing  all  the  openings  of  the  core 
except  those  adjacent  to  the  fabric  and  for  forcing 
the  liquid  through  the  fabric  in  either  direction. 

Li.  Li.  Li. 

Dyeing  device.     H.  M.  Dudley,  Philadelphia,  Pa. 

U.S.  Pat.  1,327,661,  13.1.20.  Appl.,  7.1.18. 
The  device  comprises  a  series  of  fabric  chambers 
with  non-perforated  side  walls,  within  each  of  which 
is  a  series  of  hollow  foraminous  fabric  reels;  the 
upper  end  of  each  fabric  chamber  and  hollow  reel 
may  be  closed.  Liquid  chambers  are  connected  to 
the  lower  ends  of  the  hollow  reels  and  to  the  lower 
ends  of  the  fabric  chambers,  and  means  are  pro- 
vided for  passing  liquid  in  opposite  directions 
through  the  device  and  the  fabric  wound  upon  the 
reels. — L.  L.  L. 

Fibre-treating  machine.  H.  M.  Dudley,  Phila- 
delphia, Pa.  U.S.  Pat.  1,327,663,  13.1.20.  Appl., 
13.3.18. 
The  machine  consists  of  a  receptacle  provided  with 
a  series  of  removable  hollow  foraminous  spindles 
upon  which  the  fibre  is  wound.  Means  are  pro- 
vided for  closing  one  end  of  the  spindles,  for  com- 
pressing the  fibre  in  the  direction  of  the  axes  of  the 
spindles  and  also  at  right  angles  to  the  axes,  and 
for  passing  liquid  in  either  direction  from  the  re- 
ceptacle to  the  interior  of  the  spindles  and  through 
the  fibre. — L.  L.  L. 

Hosiery-dyeing  machine.  H.  M.  Dudley,  Phila- 
delphia, Pa.  U.S.  Pat.  1,327,756,  13.1.20.  Appl., 
22.6.18. 
The  two  end  plates  of  a  dyeing  receptacle  are 
connected  by  a  series  of  spaced  bars  revolvable 
within  the  receptacle,  and  a  series  of  foraminous 
plates  extends  outwards  from  the  bars  and  abuts 
upon  the  end  plates,  their  outer  extremities  being 
connected  by  removable  foraminous  covers,  which, 
together  with  the  end  plates,  form  a  series  of  fabric 
chambers.  Means  are  provided  for  revolving  the 
fabric  chambers  and  for  forcing  liquid  through 
them,  the  chambers  being  maintained  beneath  the 
liquid  during  its  passage  therethrough. — L.  L.  L. 

Woollen  fabrics  dyed  fast  to  milling;  Process  for 

improving  the  wearing  quality  of .     L.  Cas- 

sella  und  Co.,  Frankfort.  Ger.  Pat.  303,233, 
17.1.17. 
The  dyed  fabrics  are  treated  with  tannins  or 
formaldehyde  or  both,  or  with  tannins  in  combina- 
tion with  metallic  salts.  In  comparing  the  effective- 
ness of  these  different  methods  of  treatment  the 
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:  to  1 1  s-^l 1 1  and  w< 

sveral    mils    and    then    subjected    to    the 

biuret   test.    Theaa  which  have  deteriorated   moat 
will  give  the  itn  l<  '.  coloration,    •' .  H.  I. 

■   yarn*  and  fabric i  of  r"i»'''  treated  with 
i  mtihleh  mti  ition  products,  I' 

0     Ruff,    Breslau.       Ger.    Pat 
SOI  17. 

Tiik  dyeetuff  is  added  bo  the  liquid  used  for  im- 
ating  the  material  and  fixed  li.v  snbsccpiciit 
heating.  Dyeetuffs  Btii table  for  this  purpose  are 
which  are  fast  and  not  precipitated  in  slightly 
alkaline  baths  e.g.,  sulphur,  basic,  and  substantive 
ooloui  mple   is   givi  a   the  use  of  n   wnv 

ion  produi  t  of  orude  en  ael  ie  soda, 

and   formaldehyde,   and   a   solution   of   a   sulphur 
colour  in  caustic  soda  and  -odium  sulphide. 

— H.  .1.  H. 

AnUint    Black;    Pi  producing    —   ,      A 

Ehrenaweig,  Hermsdorf,  and  if.  van  Delden  und 
0o.,G  onau.    Gi  r    Pai    :il  t.cdo,  ■:. in  1".. 

Amiim:.  a  diamine,  and  chlorate  are  employed  to- 
gether with  cyanogen  or  thiocyanogen  compounds 
ining  no  iron,  copper,  or  other  heavy  metals, 
thus  possible  to  effect  oxidation  of  the  whole 
of  the  aniline  or  diamine  and  obtain  great  depth  of 
ir  without  ri*k  of  weakening  the  fibre. 

I.  H.  L. 


VII— ACIDS:  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

•  ;   Solubility  of  in   sulphuric 

aeid.     V.  I>.  Miles  and  J.  Penton.     (hem.  Soc. 
Trans.,  1990,  117,  59—01. 

lilt:  solubility  of  sulphur  dioxide  in  sulphuric  acid 

diminishes  fairly  regularly  with  increasing  concen- 
tration of  the  acid  to  B  minimum  value  with  86/- 
aeid.  after  which  a  sudden  and  rapid  increase 
in  solubility  accompanies  further  increase  in  the 
njjth  of  the  acid.  The  solubility 
ei  th<  i      and  normal  pressure  was  deter- 

mined over  a  series  of  concentrations  from  55% 
add  upwards,  and  following  are  some  of  the 
r.  -ults  :  — 


Sulphuric  Grms.  SO,  Sulphuric   I  c.rms.  SO, 

dissolved  Id  100  acid, 

per  cent.  arms,  of  acid.  rter  cent.     I 


Grms.  SO,  Sulphuric   I  Urms.  BO, 

dissolved  Id  100  acid.        ,      dissolved  In  100 

grms.  of  acid.  per  cent.    [        grins,  of  acid. 


551 
■M 

802 
85-8 

513 

416 
312 
2-80 

88-1 
928 
95  5 
985 

2-90 

3-21 
3-69 
403 

(.      P.   M. 

d;  Oxidation  of by  ferric  salts. 

J.  Meyer.     Her..  1920,  53,  [b],  77—78. 

A  ikitkism  of  Houben's  recent  method  for  estima- 
ting acids  and  ferrous  and  ferric  salts  in  the  same 
■oration  (this  J.  1920,  85  a).  (See  further,  J.  Cheni. 
Boo.,  1920,  ii.,  17.!.)— .1.  C.  w. 

0  "lution  potentiometric  titration  of 

in  the  presence  of  chlorides  and  bromides.     I.  M. 
Kolthon".     Rcc.  Trav.  Chun..  1920,  39.  208—214. 
the    potentiometric    method    previously   de- 
i . .   1919,  444a)  iodides  may  I*-'  eeti- 
I"    titration  with  potassium  bichromate  or, 
ibly,  potassium  bromate  or  iodate,  in  the  pre- 
sence of  hydrochloric  acid.    Chlorides  do  not  inter- 
fere with   the   titration,   and  the  presence  of  rela- 
tively   lari_'    amounts  of  bromides  does   not  vitiate 
U     (, 


Ammonium    silicate.      III.      It     Schwara    ami    15. 

Bouard.     Bei  .    1920    53,  [iij,  1-17.     (Compare 

this  J.,  1919,   198 
Ammomuu    solutions  of  dioxodisiloxane  or  mono- 

■  0,  br  of  preparations  ol  -dun    a,  id  from  \  arums 

Bouroee,  provided  thej  have  not  been  ignited,  have 

lugii  1 1 ,,.,  than  ammonia  olul  ions, 
which  indicates  the  i lation  of  ammonium  sili- 
cate.    I'll i.  mi,  in,  howevi  r.  is  dependent  on  the 

initial    proportion    Of    watei     in     the    material    , 

ployed,  and  the  results  indicate  that  the  di  olved 
silicic  aeid  exist-  ,n  three  forms,  ol  molecular 
weights  in  the  ratio  1:2:3.  (See  further  J,  ('hem. 
Soc  .  1920,  .,     L75  i    J.  C,  W. 

Barium  I  water  on  .     K. 

Torres  and  l\.  Bruckner.    '/..  Elektrochem.,  1920, 

-'ti,   1—21. 

\  double  compound  Ba(SH)(OH),5H,0  is  tone, , I 
when  barium  Bulphide  is  extracted  with  water  at 

all  temperatures  up  to   1 1 H I     ('.      This  compound    i 

comparatively   -table,  and  under  no  circumstam 
can  barium  hydroxide  be  ■•  From  the  solu- 

tion by  crystallisation.  These  results  explain  the 
failure  of  many  processes  put  forward  1'or  the 
manufacture  of  barium  hydroxide  from  barium  sul- 
phide.   (See  also  J.  Chem.  Soc,  Apr.,  II 

—J.  F.  S. 

Strontiui  ■      \ ition  of  water  on .     E 

Torres  and  K.  Bruckner.     '/,.  Elektrochem.,  1920, 

26,  25—32. 
Stronttpm  Bulphide  is  converted  into  strontium 
hydroxide  and  strontium  bydrosulphide  by  the 
action  of  water,  ami  there  is  no  formation  of  an 
intermediate  hydroxy-hydroaulpbide  as  in  the  i 
of  barium  (see  preceding  abstract).  The  solution 
obtained  by  treating  strontium  sulphide  with  boil- 
ing water,  on  cooling  deposits  pure  strontium 
hydroxide.     (See  also  J.  Chem.  Soc,  Apr..  1920.) 

—J.  F.  S. 

Chromium  (Inornate.      M.  Z.  Jovitchitch.       Helv. 
(.'him.  Acta,  1920,3,40—46. 

Whrn  a  solution  of  chromium  oxide  in  nitric  acid 
is  evaporated  until  excess  of  acid  is  removed,  and 
the  residue  is  dissolved  in  water  and  treated  with 
ammonia,  a  dark-brown,  almost  black,  product,  is 
obtained,  having  the  composition  CrO,,Cr,0,,7H,0. 
The  substance  loses  1H,0  when  placed  over  sul- 
phuric acid,  2H,()  at  105°  C.  and  6H,0  at  205°  C. 
1 1  loses  chromium  trioxide  even  on  prot  racted  wash- 
ing with  warm  water.  It.  may  l>o  used  for  the  pre- 
paration of  puro  chromium  hydroxide  free  from 
alkali  by  treating  its  solution  in  boiling  concen- 
trated hydrochloric  acid  with  alcohol  till  reduction 
is  complete  and  then  precipitating  with  an  excess 
of  ammonia.  Anhydrous  chromium  eliminate  is 
obtained  as  a  porous,  black  ma-s  by  dissolving 
chromium  oxide  in  nitric  acid,  evaporating  the 
solution  to  dryness  and  cautiously  heating  the 
residue  to  290°  C.  It  is  readily  converted  by 
ammonia,  alkali  carbonate  or  hydroxide,  or  by  boil- 
ing water  into  chromate  and  i  hromium  hydroxide. 

— H.  W. 

Chromium    hydroxide;   Formula  of  .     M.    Z. 

Jovitchitch.     Helv.  Chim.  Ada.  1920,  3,  10—49. 

The  formula  &4(OH)lp„10H,O  or  Cr4(OH)„0,9H,0 
is  assigned  to  chromium  hydroxide  on  account  of 
ite  solubility  in  ammonia  and  the  preparation  from 
such  solutions  of  complex  Baits  which  invariably 
contain  10H,O,  ami  also  because  it  ab-orbs  carbon 

dioxide  from  the  air  with  the  formation  of  the 
carbonate  ('<  I  Or  (OH)  ,8H  0  '  <ee  also  J.  Chem. 
Soc.,  1920,  ii.,  179.)— H.  W. 
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Calcium  hydride;  Some  ireactionsof  —-.  S.  Reich 
and  H  0.  Serpek.  HelT.  Chira.  Acta,  1920,  3, 
138—144. 

Carbon  monoxide  is  reduced  by  calcium  hydride  at 
a  dull  red  heat  with  formation  ot  hydrogen, 
methane,  and  formaldehyde.  AVhen  a  mixture  ot 
the  hydride  with  sodium  carbonate  or  bicarbonate 
is  gently  heated,  formic  acid  is  produced.  Ammonia 
is  formed  in  small  amount  when  nitrogen  is  passed 
over  calcium  hydride  at  about  500°  C,  but  the  main 
reaction  appea'rs  to  consist  in  the  formation  of  cal- 
cium nitride.  Acetone  reacts  energetically  with 
finely  divided  calcium  hvdride  giving  mesityl  oxide 
and  a  cyclic  substance, 'b.  pt.  226°— 236°  C.  Cal-  j 
cium  hvdride  appears  to  act  as  a  reducing  agent 
only  at  verv  high  temperatures,  and  its  use  in  the 
hydrogenation  of  organic  substances  must  be  very 
limited,  particularly  as  its  action,  when  occurring, 
appears  to  lead  preferably  to  condensation  pro- 
ducts.    (See  also  J.  Chem.  Soc,  1920,  i-j_249.) 

Lead   borates.     H.   V.   Thompson.     Trans.   Ceram. 

Soc,  1918-9,  18,  510—511. 
Abegc.  (Handb.  der  anorg.  Chem.,  1909,  3,  pt.  ii.) 
records  four  lead  borates,  but  the  author  finds  that 
there  are  only  two  of  definite  chemical  composition,    i 
vis.,   the  triborate,    PbO,31V03>    formed   by  fusing    I 
a    mixture   of  lead  carbonate   and   boric   acid   and 
washing  out  the  excess  of  boric  acid  with  water, 
and  the  metaborate,  Pb(BC\),,H,0,  formed  by  pre-    I 
cipitating  a  solution  of  a  lead  salt  with  an  excess 
of  a  concentrated  solution  of  borax.     The  precipi- 
tate   produced    by    mixing   cold    solutions    of    lead 
nitrate  and  borax  is  of  indefinite  composition.    The 
polvborate,  2PbO,3B,03,4H,0,  mentioned  by  Abegg 
is  not  formed  under  the  conditions  mentioned,  the 
metaborate   being   produced.      (See   also   J.   Chem. 
Soc,  1920,  ii.,  176.)— A.  B.  S. 

Antimony    trisulphide;    Formation    of    the    black 

modification  of  .       F.  de  Bacho.       Annali 

Chim.  Appl.,  1919,  12,  143—152. 
When  red  antimony  trisulphide  was  dried  for  an 
hour  at  different  temperatures  between  150°  and 
300°  C.  no  material  differences  were  observed  in  the 
loss  of  weight  at  the  different  temperatures  (1"12  to 
0'87"  );  the  change  to  the  black  modification 
occurred  at  212"'  C.  In  a  current  of  hydrogen  sul- 
phide the  change  to  the  black  modification  occurred 
at  207°  C.  By  adding  antimony  trichloride  to  the 
red  sulphide  the  temperature  at  which  the  change 
took  place  in  carbon  dioxide  was  lowered  to  115°  C. 
Metallic  silver  also  has  a  favourable  influence  on 
the  conversion.  Ammonium  chloride  and  antimony 
chloride  promote  the  change  to  the  black  form  when 
the  red  sulphide  is  boiled  with  water.  (See  also  J. 
Chem.  Soc,  1920,  ii.,  183.)— C.  A.  M. 

Metastannicacid;  Sohtble .  H.  Kreis.  Schweiz. 

Chem.-Zeit.,  1919,  389—390. 

During  the  analysis  of  samples  of  tinned  iron  it 
was  observed  that  no  deposition  of  nietastannie 
acid  occurred  when  the  turnings  were  dissolved  in 
dilute  nitric  acid  (sp.  gr.  T23).  This  was  proved 
to  be  due  to  the  protective  action  of  colloidal  ferric 
hydroxide  formed  by  hydrolysis  of  the  nitrate,  and 
it  was  found  that  the  presence  of  three  parts  of 
iron  prevented  the  precipitation  of  ten  parts  of 
tin.  (Compare  Antony  and  Mondolfo,  this  J.,  1898, 
1186.)     (See  also  J.  Chem.  Soc,  1920,  ii.,  182.) 

—A.  P..  P. 


R.  Le  G.  Worsley 
Soc.  Trans.,  1920, 


Bismuth:  Peroxides  of  , 

and  P.  W.  Robertson.    Cl 
117,  63—67. 

Various  peroxides  of  bismuth  were  obtained  by  the 
action    of    chlorine,     ammonium     persulphate,     or 


potassium  ferricyanide  on  bismuth  trioxide  in 
presence  of  boiling  alkali  hydroxide  of  different 
concentrations.  In  dilute  solutions  bismuth 
tetroxide  was  the  onlv  product,  and  was  isolated 
from  admixed  trioxide  and  occluded  alkali  by 
repeated  grinding  with  glacial  acetic  acid.  Four 
modifications  were  recognised,  viz.,  Bi,Od  (brown), 
Bi,04  (purplish  black).  Bi,04,H„0  (brown),  and 
Bi;04,H,0  (purplish  black).  All  decompose  at 
160°  C.  and  arc  soluble  in  nitric  acid  (sp.  gr.  1"8) 
with  liberation  of  oxygen.  Another  variety  of 
tetroxide,  Bi.O„2H.O  (yellow),  is  formed  together 
with  a  pentoxide,  Bi,0,,H.O,  by  the  action  of 
chlorine  on  Bi.Oj  in  boiling  concentrated  alkali. 
Finally  a  hexoxide,  Bi„O0,  was  obtained  in  small 
quantities  along  with  BLO<  by  the  action  of 
ammonium  persulphate  or  potassium  ferricyanide 
on  the  trioxide  suspended  in  boiling  concentrated 
alkali.  It  was  isolated  by  continued  extraction 
with  warm  nitric  acid  (sp.  gr.  T2),  in  which  it  is 
insoluble.  The  hexoxide  slowly  loses  oxygen  at 
ordinary  temperatures  and  darkens  in  colour. 

— G.  F.  M. 

Cerium  carbide;  Behaviour  of  towards  nitro- 
gen. F.  Fichter  and  C.  Scholly.  Helv.  Chim. 
Acta,  1920,  3,  164—172. 

FiNELY-divided  cerium  carbide  may  be  prepared  by 
heating  a  mixture  of  cerium  dioxide  (1  mol.)  and 
carbon  (6  atoms)  in  a  graphite  tube  in  an  electric 
vacuum-oven  at  1600°  C.  In  spite  of  its  apparent 
similarity  to  calcium  carbide,  it  does  not  yield  at 
1250°  C.  with  nitrogen  any  compound  which  con- 
tains both  carbon  and  nitrogen,  but  the  carbon  is 
replaced  by  nitrogen  with  the  formation  of  cerium 
nitride.  The  possibility  of  the  formation  of 
cyanides  and  cyanamides  from  carbides  appears  to 
exist  solely  in  the  groups  of  the  alkali  and  alkaline- 
earth  metals  and  not  in  that  of  the  earth  metals; 
it  does  not  depend  on  the  type  of  carbide,  but  on 
the  nature  of  the  metal.  Cerium  carbide  also  re- 
acts with  ammonia  at  1250°  C.  yielding  the  nitride, 
but  the  action  is  slower  and  less  complete  than 
when  nitrogen  is  used. — H.  W. 

Uranium  ;  Violet  compounds  of  .     J.  Aloy  and 

E.  Rodier.    Bull.  Soc  Chim.,  1920,  27,  101—105. 

The  production  of  violet  compounds  of  uranium 
described  by  Aloy  (this  J.,  1901,  480)  is  shown  to  be 
a  general  reaction,  and  does  not  necessarily  involve 
the  action  of  light.  Such  compounds  are  obtained 
whenever  a  uranous  and  a  uranic  salt  are  present 
together  at  the  requisite  temperature  in  a  neutral 
or  feeblv  acid  medium.  (See  further  J.  Chem.  Soc, 
,    1920,  ii'.,  182.)— W.  G. 

Zirconium   monoxide;  Question  of  the  existence  of 

.     R.  Schwarz  and  H.  Deisler.     Ber.,  1920, 

53,  [b],  1.    (Compare  this  J.,  1920,  62  a.) 

A  recognition  of  similar  work  bv  Wedekind  (this 
!    J.,  1913,  197).— J.  C.  W. 

Carbon  monoxide.    Midler.    See  Ha. 

|    Phosphoric  acid.     Stutzer.     See  XXIII. 
Arseniovs  anhydride.    De  Bacho.    .S'ee  XXIII. 
Patents. 

Sulphuric  acid;  Apparatus  for  making .  H.  V. 

Welch.  Assignor  to  International  Precipitation 
Co.,  Los  Angeles,  Cal.  U.S.  Pat.  1,328,552, 
20.1.20.     Appl.,  1.10.18. 

Sulphuric  acid  mist  present  in  chamber  gases  is 
j   removed  by  circulating  the  gases  through  an  elec- 
trical   precipitator   connected   to   the   chamber   by 
inlet  and  outlet  tubes,   and   provided   with   means 
I    for  maintaining  a  film  of  dilute  sulphuric  acid  in 
i    contact  with  the  circulating  gases. — L.  A.  C. 
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Jl  tdroflvorit  a     1;  P    ■  •  ■■  for  tht  removal  of 

photphon  \\     IT  Roes,  Washington. 

i><      i    9.  Pat.  1,329,273,  27.1.80    Appl.,  967.19. 

.  ii  m    chloride,    equivalent    in   amount    to   the 

Suorine  present,  i-  added  to  th icentrated  phos- 

pan  solution    thereby    precipitating    the 

Buorine.-  9.  B.  A 

I  Production  of  from  atmospheric 

Ch  neral  Chemical  (  ■  .  Assignees  "i 
I  \\  de  Jahn,  New  ^.>tk.  Eng.  Pat.  li.t,546, 
28.2.W.    (App  18.)    Int.  Conv.,  8.11.17. 

Hm.mmmi  quantities  of  >u.nn  and  air  are  intro- 
duced  into  an   incandescent   mat,  rial  to  obtain  a 
mixture  of  approximately  1  vol.  of  nitrogen 
to  8  vols,  of  ".a-  consisting  of  hydrogen  and  carbon 
monoxide,  and  the  mixture,  after  removal  of  dirt. 
sulphur,  and  the  like,  is  passed  together  with  re- 
gulated quantities  ol  steam  over  a  catalyst  at  the 
temperature  and  at  the  ordinary  pressure 
cidise  carbon  monoxide  to  carbon  dioxide  and 
to  form  hydrogi  n.     The  resulting  mixture  is  sub- 
•  1  to  ■   pressure  aot  exceeding  1400  lb.,  and 
whilst  under  pressure  carbon  dioxide  and  sulphur 
impurities  are  removed  by  water  scrubbing,  carbon 
monoxide  and  other  sulphur  impurities  are  elimin- 
ated by  treatment   with  caustic  soda,  and  oxygen 
and  carbon  monoxide  by  mean-  of  cuprous  material 
such  as  cuprous  ammonium  carbonate  free  from 
chlorides  or  sulphates.    Traces  of  moisture  are  then 
removed,    and    the    residual    mixture    containing 
nitrogen   and  hydrogen    is   passed   over  a  catalyst 
consisting  ol   iron  or  other  suitable  metal  together 
with  -odium,  at   a  temperature  of  4">liD  C.  under  a 
pressure  of  not  more  than  1400  lb.  The  accumulated 
in.rt    rare   gases   are    removed    from   tho  ammonia 
proline. -I.      The    pressure   of   the   gases   is   used   in 
ring    the    hot    alkali    solution   required   for    the 
■  a!  of  the  carbon  monoxide. — S.  S.  A. 

IU    of    ammonia.]       Process    of    making    a 
ire   of    nitroijen    and    hydrogen.      C.    Ellis. 
Montclair,  N.J.,  Assignor  to  C.  8.  Lutkins.  Rye, 
NY.     I.S.  Pat.  1,827,029,6.1.90.  Appl.,  1S.5.16. 
A  iiixTi  iik  of  water-gas  and  produoer-gas  is  pre- 
1  in  a  single  operation,  and  as  much  as  possible 
of  the  contained  carbon  monoxide  is  removed  by 
liquefaction.    The  residual  gas  is  passed  over  lime 
and  an  iron  compound  to  remove  sulphur,  and  stitti- 
I  hydrogen  is  then  added  to  produce  a  mixture 
taining  hydrogen  and  nitrogen  in  the  proportion 
of  :f  to  1  by  volume.    The  added  hydrogen  is  pre- 
viously  treated   to   remove  substances  injurious  to 
catalysts  employed  in  the  synthesis  of  ammonia. 

W.  E.  F.  P. 

inthetic  from  air 

ten.      I!.    K.     Gardiner,   Clarendon,  Va. 
-    Pat.  1,328,082,  13.1.20.     Appl.,  13.1.19. 

Ant   i-   brought   into  contact   with  an   alkaline  solu- 
tion   containing    a    metal    from    which    nascent 
igen  is  being  evolved. — S.  S.  A. 

nthetic  production   of  .     H.   C. 

Gn  London.     CT.8-  Pat.  1,829,397,  8.2.20. 

App]  .  15  2.18. 

I  -    athetic   production   of  ammonia,   the  in- 

I  by  the  issuing  gases  in  a 

through  which  at  least  one  of  the 

it   a    velocity   greater  than  the 

elocity.     8.  8.  A. 

Production    of    .      \V.    S. 

I  in.  Eng.  Pat.  137,345,  21.8.18. 
(Appl.  18,596  1-  I 
Fob  the  production  of  ammonium  salts.  e.<i .. 
ammonium  sulphate  or  a  mixed  product  ("  Burk- 
beiser  salt ")  containing  sulphate  and  sulphite, 
smmoniai  ,il  liquor  is  heated  in  an  apparatus  com- 
-t illation  imbined  to  form  a 


tW(  I  as  evolved   in   the  tii-t  Mage 

contains  s  portion  ol   the  ammoi  ther  with 

hydro  en   sulphide,  carbon   dioxide    and   al    least 
part   oi    the   volatile   organic    impurities,    and    i- 
absorbed   in   an  acid   liquor,   e.g.,  snlphurii    acid. 
The  products  ol   the  reaction  are  withdrawn  fi 
the  absorber  and  altered,  and  the  still  acid  liqi 
is  passed  into  a  second  absorber  and  to  it  a  solution 
oi   Bulphuroua  acid  or   bisulphites   may   be  add 
The  aiuiu.iiuai.il  liquor  which  boa  been  heated   in 
the  lir-t  stage  i-  passed  thi  in  which 

it  is  mixed  » iih  lime,  into  the  -  ■  ond  di 

el,  ami  the  relatively  pure  obtained 

d  ill  the  liquor  contained  ill 

the  sei  ond   absorber.     The   precipitated   Baits  ob- 
tained are  re ved  from  the  absorber  and  drained 

and  the  liquor  is  collected  and  returned  to  the  fi 
absorber.     8.  8.  A. 

Ammonia;  M  e  of  salts  of .    Amsfa  r- 

damsche        Buparfoafaatfabriek,        Amsterdam 
Holland.      Eng.    Pat.    138,002,    24.6.19.     (Ai.pl 
13,108    19.)     Int.  Coin..   10.2.19. 
AsuuiMi  is  absorbed  in  a  concentrated  solution  of 
the  required  ammonium  salt  contained  in  a  cooled 
iron  absorber  which  is  connected  to  a  column  ami 
scrubber  through  which  a  portion  of  the  ammonium 
salt  solution,   cooled   to   atmospheric   temperature, 
is  circulated  for  the  recovery  of  any  ammonia  which 
■   i  apes  solution   in  the  absorber.       The  resulting 
ammoniacal  solution  of  the  salt   i;   passed   into  a 
wooden     vat,    neutralised    with    acid,    and    pumped 
thence  to  an  evaporating  plant. — S.  S.  A. 

Ammonium  sulphate;  Production  [purification']  of 
— .  W.  A.  Bloss,  Toledo,  Ohio.  U.S.  Pat 
1,828,342,  20.1.20.  Appl.,  22.6.19. 
COMMERCIAL  ammonium  sulphate  is  purified  by 
treatment  with  ammonia  at  a  temperature  above 
that  at  which  pyridine  becomes  volatile. 

W.   E.  F.  P. 

Caustic    potash;    Manufacture    of    .      C.    L. 

Ili^^in-.  and  The  United  Alkali  Co.,  Ltd.,  Liver- 
pool. Eng.  Pat,  137.632,  6.2.19.  (Appl. 
2942/19.) 

To  previ  nt  the  deleterious  action  of  caustic  pota-i 
solution  on  metallic  evaporating  apparatus,  the 
surface  of  the  apparatus  which  comes  into  contact 
with  the  caustic  potash  is  made  of  or  covered  with 
gold.— S.  S.  A. 

Iron  compounds;  Process  of  manufacturing  . 

R.  S.  Penniman,  inn.,  and  N.  M.  Zoph,  Berkeley. 

Cal.,    Assignors   to   West    Coast    Kalsomine   I    i. 

Cal.  U.S.  Pat.  1,327,061,  6.1.20.  Appl.,  20.6.17. 
Metallic  iron  :s  immersed  in  a  solution  of  a  ferrous 
salt,  the  solution  is  heated,  and  an  oxidising  agent 
is  introduced. — S.  3.  A. 

Potassium;    Process    of   obtaining    combined  

from  greensand.    T.  C    Meadows.  New  York,  M. 

Haulier,   jun.,    West    Elaverstra/w,    and    II.    \\ . 

Charlton.'  New    York.       U.S.     Pat.       1:127,164. 

6.1.20.     Appl..  6.12.1^ 
A   MtxTti!i:  of  greensand  and  lime  is  digested  with 
an    aqueous    solution    containing   sufficient    clcium 

chloride     to    react    with    substantially     all     the 

potassium  present  in  the  greensand,  at  B  pressure 
not  exceeding  200  lb.  per  sq.  in.  and  at  a  corre- 
sponding temp.  1 1. it  me.  mnil  a  solution  containing 

more  than  2  of  potassium  chloride  is  obtained 
together  with  a  valuable  sludge  material. — S.  S.  A. 

Potat  i«n  .    /'■ of    producing    combined  

■.,.„■,,„,/.      H.    \V.    Charlton.    New   York. 
Assignor  to  American  Potash  Corporation.     D.8. 
Pat.     1,829,869,  8.2.20.      kppl.,  12.11.18. 
PoTASStru   compounds   are  extracted   from   green- 

b  2 
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6and  by  agitating  a  mixture  of  the  material  with 
more  than  50%  of  its  weight  of  lime  and  more  than 
three  times  its  weight  of  water  under  a  pressure 
exceeding  150  lb.  per  sq.  in. — L.  A.  C. 

Potassium  salts;  Process  of  obtaining  from 

liquids  containing  the  same.  Process  of  obtaining 
potassium  salts  from  saline  waters.  Process  of 
recovering  potassium  sodium  sulphate  and  other 
potassium  salts  from  saline  waters.  G.  B.  Burn- 
ham,  Berkeley,  Cal.  U.S.  Pats.  U)  1,32S,416, 
(b)  1,328,417,  and  (c)  1,328,418,  20.1.20.  Appl., 
(a)  18.9.16,  (b  and  c)  1.7.18. 

(a)  A  solution  containing  sodium,  potassium, 
sulphate,  and  chloride  ions  is  evaporated  to  ap- 
proximate saturation  with  potassium  sodium  sul- 
phate, and  then  cooled  to  below  4'4°  C.  to  saturation 
with  potassium  chloride;  the  salts  deposited  are 
removed  and  the  solution  is  evaporated  at  about 
4'4°  C.  again  to  saturation  with  potassium  sodium 
sulphate  and  cooled  to  approximate  saturation  with 
potassium  chloride.  After  separation  of  the  de- 
posited salts,  the  solution  is  cooled  further,  and 
potassium  chloride  is  deposited  in  crystalline  form. 

(b)  A  solution  containing  sodium,  potassium, 
chloride,  sulphate,  and  carbonate  ions  is  evaporated 
to  crystallise  out  hanksite,  potassium  sodium  sul- 
phate, and  potassium  sodium  sulphate  together 
with  a  carbonate,  in  successive  stages;  the  crystals 
deposited  are  separated  after  each  evaporation  and 
the  final  liquor  is  cooled,  whereby  potassium  chloride 
is  deposited,  (c)  A  solution  containing  potassium, 
sodium,  chloride,  and  sulphate  ions  is  cooled  to 
crystallise  out  Glauber  salt;  the  liquor,  after 
separation  of  the  crystals,  is  evaporated  in  two 
stages,  the  first  to  crystallise  out  sodium  chloride, 
and  the  second  to  crystallise  out  sodium  chloride 
and  potassium  sodium  sulphate. — L.  A.  C. 


Wood   ashes;   Apparatus   for   extracting    lye   from 

.      W.    P.    D.    Moross   and   J.    C.    Costello, 

Chattanooga,  Tenn.  U.S.  Pat.  1,328,096, 
13.1.20.  Appl.,  2.8.17. 
The  apparatus  comprises  a  tray  or  receptacle  on 
which  the  ashes  are  placed,  provided  with  a  movable 
lid  which  serves  as  a  deflector  during  agitation. 
The  ashes  are  mixed  with  water  and  agitated  by 
steam  introduced  into  the  receptacle  through  a 
series  of  jets.  The  liquor  drains  into  a  steam- 
heated  gutter  and  is  collected. — S.  S.  A. 

Calcium  carbonate;  Process  of  grinding  and 

product  thereof.  J.  H.  Ryan,  Assignor  to  D.  R. 
Seaman,  Chicago,  111.  U.S.  Pat,  1,328,299, 
20.1.20.  Appl.,  24.3.19. 
Calcium  carbonate  in  a  relatively  fine  condition  is 
ground  in  the  presence  of  sufficient  water  to  form 
an  emulsion  or  plastic  mass  with  the  very  fine 
particles  present  and  hold  the  coarser  particles  in 
suspension,  whereby  the  whole  of  the  material  is 
reduced  to  an  impalpable  powder. — L.  A.  C. 

Borax;    Process    of    recovering   from    saline 

waters.  G.  B.  Burnham,  Borosolvay,  Cal.  U.S. 
Pat.  1,328,614,  20.1.20.  Appl.,  30.6.19. 
A  solution  containing  sodium  sulphate,  carbonate, 
and  borate  is  cooled  to  crystallise  the  sodium  sul- 
phate and  carbonate;  the  crystals  are  separated, 
and  the  liquor  maintained  cold,  whereby  crystals  of 
borax  are  deposited. — L.  A.  C. 

Calcium  fluoride  precipitate;  Process  of  obtaining 

W.  S.  Chase,  Lakewood,  Ohio,  Assignor  to 

National  Carbon  Co.  U.S.  Pat.  1,329,072, 
27.1.20.  Appl.,  1.3.17. 
An  insoluble  metallic  fluoride,  e.g.,  calcium 
fluoride,  is  precipitated  by  adding  a  concentrated 
solution  of  some  other  compound  of  the  metal  to  a 
concentrated  solution  of  hydrofluoric  acid. — S.  S.  A. 


Cyanide-producing  apparatus;  Process  of  producing 
cyanide.  W.  D.  Mount,  Saltville,  Va.,  Assignor 
to  Nitrogen  Products  Co.,  Providence,  R.I.  U.S. 
Pats,  (a)  1,329,721  and  (b)  1,329,722,  3.2.20. 
Appl.,  26.4.18  and  4.10.18. 

(a)  The  apparatus  comprises  a  cyanising  retort  pro- 
vided with  means  for  gradually  moving  the  treated 
material  out  of  the  retort  at  a  temperature  below 
that  at  which  it  congeals,  and  a  mechanically 
operated  toothed  device  for  breaking  off  the 
material  in  fragments  as  ejected  from  the  retort. 

(b)  A  material,  part  of  which  is  in  the  solid  phase, 
is  so  disposed  as  to  provide  interstices  throughout 
its  mass.  It  is  heated,  and  treated  by  passing  a 
substance  in  the  gaseous  phase  through  the  inter- 
stices, whereby  a  partial  reaction  is  promoted  be- 
tween the  two  substances,  with  formation  of  a 
compound  which  tends  to  liquefy  at  the  tempera- 
ture employed;  by  causing  a  circulatory  movement 
of  the  resulting  mass  this  compound  is  cooled  and 
congealed.  The  mass  is  then  broken  into  frag- 
ments which  are  cooled  in  a  stream  of  nitrogen  to 
a  temperature  at  which  the  reaction  product  is 
unoxidisable. — S.  S.  A. 

Thorium;  Art  of  recovering  .     O.  N.  Berndt, 

Assignor  to  Lindsav  Light  Co.,  Chicago,  111.    U.S. 
Pat.     1,329,747,  3~2.20.     Appl.,  26.6.19. 
A  phosphatic  thorium  compound  is  treated  with 
fuming    sulphuric    acid,    thereby    converting    the 
thorium  into  an  insoluble  compound. — S.  S.  A. 

Permanganate;  Process  for  the  production  of . 

R.    E.    Wilson,    Cambridge,    Mass.      U.S.    Pat. 

1,330,032,  3.2.20.     Appl.,  27.9.18. 
A  catalyst  is  employed  to  accelerate  the  reaction 
in   which   more   highly    oxidised    manganese   com- 
pounds are  prepared  from  less  oxidised  compounds 
i    by  treatment  with  a  halogen. — S.  S.  A. 

Hydrogen;  Manufacture  of .    H.  E.  F.  Goold- 

Adams  and  H.  C.  Greenwood,  London.  Eng. 
Pat.  137,340,  24.1.18.  (Appl.  1383/18.) 
Hydp.ogen  practically  free  from  carbon  monoxide  is 
obtained  by  passing  a  mixture  of  water-gas  (or 
similar  gas)  and  steam  through  a  series  of  catalyst 
chambers  separated  by  intermediate  lime  containers, 
the  alternate  catalysis  (oxidation  of  carbon 
monoxide)  and  absorption  (of  carbon  dioxide)  being 
effected  without  fall  of  temperature  by  passing  the 
gas  mixture  through  a  heat-interchanger  before  and 
after  the  series  of  operations. — W.  E.  F.  P. 

Hydrogen    gas;    Means    for    charging    retorts    or 
apparatus  with  spathic  ore  for  the  manufacture 

of  .     W.   J.    and   W.    R,    Bates,    Silverdale, 

Staffs.  Eng.  Pat.  137,674,  13.3.19.  Appl. 
6252/19.) 
Perforated  metal  cages,  of  appropriate  mesh,  are 
employed  as  containers  for  graded  spathic  ore.  The 
charged  cages  are  placed  one  above  the  other  in 
the  retort,  so  that  the  fineness  of  the  ore  decreases 
from  the  top  downwards.  (Reference  is  directed  to 
Eng.  Pat,  12,117  of  1912;  this  J.,  1912,  1079.) 

— W.  E.  F.  P. 

Minerals  [sulphur]  from  ores;  Apparatus  for  ex- 
tracting   .    G.  M.  Shires,  Houston,  Tex.    U.S. 

Pat.    1,328,210,  13.1.20.    Appl.,  29.11.18. 

An  apparatus  for  extracting  sulphur  from  ore  con- 
sists of  a  number  of  connected  heater  drums,  ar- 
ranged one  above  the  other,  and  a  cylindrical 
container  disposed  beneath  and  communicating 
with  the  bottom  drum.  A  heating  fluid  is  intro- 
duced into  each  of  the  drums,  and  means  are  pro- 
vided for  charging  the  ore  into  the  top  vessel  and 
for  separating  the  sulphur  from  the  gangue  in  the 
container.— W.  E.  F.  P. 
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Aij/i]  ;  Process  for  .  ;  flake 

.    8.  97.  Osgood,  Assignor  to  V  C.  Kenner, 

I  I    -      Pat.       1,828,846,    27.1.20. 

Appl.,   1.3.16. 

>:   Bake   graphite,   separated    from    kish,    is 
1  to  i.  move  iron  particles  and  gritty  material 
and  then  graded  bj  air  flotation,     W  .  K.  F.  1'. 

/  Apparatus    for   purifying    — .       R.    M. 

Carter,  Baltimore,  Kid.,  Assignor  to  U.S.  Indus- 
trial Alcohol  Co  i  -  Pat,  I  329,457,  3. 2.20. 
Appl.,  24.12.18. 

A  \  iporjstxg  vessel  is  provided  with  means  for  in- 
troducing .i  heated  gaseous  medium  and  with  an 
interna]  cond  nsi  t  through  which  cold  water  is 
circulated.-    W.  E.  V.  P. 

Cyanogt  Is;  I'rocess  of  producing  . 

i  c.  Clancy,  Freeport,  N  Y  .  Assignor  to  The 
Niti  poration,    Providence,    R.I.      U.S. 

12,   3.2.20.     Appl.,   12.6.17. 

Pat.    133,098  of  1918;  this  J.,  1019,  900  a. 

Packing  material  resistant  to  chlorine.    Eng.  Pat. 
131,871.     Set    I. 

•balloons.  Ger.  Pat. 303,966.   SeeHa. 


VHI.-GLASS;  CERAMICS. 

tories  lor  I  -'   we;  Specifications  for 

.     \V.  .1.  Etees.     Trans.  Coram.  Soc,  1918-9, 

18,  120—494. 
The  Refractories  Research  and  Specifications  Coni- 
mittee  of  the  Society  of  Glass  Technology  have 
drawn  ap  provisional  specifications  for  clays  for  use 
in  glass  manufacture  (this  J.,  1919,  137  a).  In  the 
discussion  \\ .  15.  Ormandy  pointed  out  that  the 
specification  tor  gla-s  pots  is  too  severe,  that  it 
places  too  much  emphasis  on  the  total  porosity  and 
too  little  on  the  size  of  the  pores.  J.  W.  Mellor 
confirmed  this,  and  considered  that  the  proposed 
ation  sets  up  impracticable  ideals,  and  that 
it  would  immobilise  manufacturing  processes. 

—A.  B.  S. 

lilne  glass.       J.   W.    Mellor.        Trans.  Coram.   Soc, 

IS.  178—480. 
When  glass  is  stained  blue  by  the  addition  of 
cobalt  oxide  to  the  batch,  an  incandescent  filament 
viewed  through  it  appears  red.  The  addition  of  a 
small  percentage  oi  chromium  oxide  neutralises 
:  rays  SO  that  only  blue  rays  are  transmitted 
Photographs  of  the  absorption  spectra   are  given. 

—A.  B.  S. 

bricks;   Constitution  and  micro-structure  of 

and    changes    involved    through    repeated 

burnings  "(  high    temperatures.     II.  Insley  and 

a     A.   Klein.      U.8.   Bureau  of  Standards,  Tech. 

Paper  No.  124,  July  11,  1919.    31  pages. 

Commercial  silica  bricks  which  have  been  reheated 
repeatedly  by  use  in  kilns  contain  quartz,  cristo- 
b.iiit.'.  and  tridymite,  H  ith  small  amounts  of  pseudo- 
'  (CaSiO,)  and  glass.  The  greater  the 
proportion   of   Mux   present   the  more  rapid  is  the 

on  of  the  silica,  but  6  or  more  lime  makes 
the  bricks  too  fusible.  Tim  lime  added  during 
manufacture  acts  more  as  a  ilux  than  as  a  bond, 
h  of  the  bricks  being  chiefly  duo  to  the 
interlocking  crystals  of  quartz,  cristobalite,  and 
tridymitc  nt  to  which  a  silica  brick  will 

I  when  in  use  may  be  judged  from  the  exto'it 
to  which  the  quarts  baa  been  converted  into  cristo- 
balite or  tridymite.  Bricks  low  in  quartz  should 
show   very   little  expansion   in  use.     The  complete 


inversion  of  quarts  to  crisf  ives  an  in 

in  volum 13-fl     :  the  inversion  into  tridymite 

gives  an  increa I  16'8    .    The  permanent  expan- 
sion  ol    mo  it  sil  only    10  or    1 1       by 
Phe                      of  unaltered  quarts  ma-, 
be    estimated    by    grinding    the    bricks    until    the 
i    will   pass   through    a   200-mesh   sieve,    im- 
powder  in  a  liquid  of  refractive  index 
r.'il.  Mewnig  it  through  a   microscope  magnil 
{00  diameters  and  fitted  with  a  camera  having  a 
plain  glass  plate  carrying  a  sheet  oi  tracing  papi  r 
instead  of  the  usual  ground  gla--  screen      The  out- 
lines  of    tl                       ne    I,  a.  e,|    on    the    paper   and 
then  CUl    OUi  .    those    having  an   index   of   roti. 

higher  than  the  liquid  an-  weighed  separately  J  they 
represent  the  proportion  of  quartz  present.  The 
grains  are  oexl  immersed  in  a  liquid  having  an 
index  of  refraction  equal  to  the  mean  index  of 
either  tridymite  or  cristobalite,  whichever  is  in 
excess  in  'he  specimen  of  brick  being  examined,  in 
which  case  the  corresponding  grains  will  Ito 
rendered  invisible.  Thus,  if  the  first  test  showed 
30  o!  quart/,  and  7(1  ol  Cristobalite  plus  tridy- 
mite, and  it  was  judged  that  there  was  mon 

halite  than  tridymite.  the  grains  would  Is-  im- 
mersed in  a  liquid  with  a  refract  He  index  of  1*486 
in  which  the  cristobalite  is  invisible.     If  the  grains 

of  quarts  plus  tridymite  left  were  in  the  propor- 
tions ,,f  DO! 40,  the  actual  amount  of  tridymite 
would  be  40+60x30=20%,  and  the  buck  would 
i>e  composed  of  quartz  30    ,  tridymite  20    .   and 

cristobalite  50  .  Five  determinations  should  be 
made  on  each  -ample.  The  error  may  reach  5  el- 
even higher,  as  glass  and  calcium  metasilicate  have 
higher  indices  than  quartz,  and  are  therefore  in- 
cluded as  quartz  When  using  a  commercial  mix- 
ture of  silica  rock  and  lime,  the  constitution  of  the 
bricks  produced  is  dependent  on  the  duration  and 
temperature  of  the  burning;  the  longer  the  heating 
at  high  temperatures  (below  117(1'  O.)  the  greater 
the  amount  of  tridymite  present.  An  all-tridymite 
brick  would  be  technically  ideal,  but  too  costly. 
Detailed  descriptions  of  14  bricks  made  by  different 
American  manufacturers  and  one  German  manufac- 
turer are  given.  All  these  bricks  have  a  por- 
phyritic  structure  made  up  of  phenocrysts  or  coarse 
fragments  and  ground  mass,  this  structure  being 
entirely  due  to  the  method  of  grinding  the  material. 

—A.  B.  S 

Silica  bricks;  Factors  influencing  the  properties  of 

.       (/.)      A.     Scott.       Trans.     Ceram.     8oo., 

1918-9,  18,  481—496. 

A  study  of  the  effects  of  the  impurities  in  silica 
bricks  on  the  inversion  of  quartz  to  cristobalito  and 
tridymite,  and  on  the  properties  of  silica  bricks 
generally.  Vein-quartz  was  used  as  the  standard  on 
account  of  its  purity,  though  it  is  unsuitable  for 
the  manufacture  of  silica  bricks;  this  quartz  was 
mixed  with  about  2'5%  of  other  material  and  com- 

jirc l  into  bricks  which  were  then  fired  in  a  silica 

brick  kiln  at  tones  11.  L6,  and  19  respectively,  and 
afterwards  examined.  The  inversion  of  the  quartz 
is  affected  by  the  nature  and  amount  of  impurities, 
the  grain-size  of  the  quartz,  and  the  temperature 
and  duration  of  firing,  and  is  increased  if  the  firing 
temperature  is  increased  or  the  period  of  firing  is 
prolonged,  especially  at  cone  20  (1530°  C).  Iron 
oxide  and  lime  appear  to  have  the  greatest  influence 
of  all  single  oxides,  whilst  alumina  lias  a  very  small 
effect.  The  effect  of  a  second  oxide  is  to  facilitate 
the  inversion,  especially  with  iron  oxide  and  either 
lime  or  alumina.  The  best  results  are  obtained 
when  the  bonding  material  forms  a  relatively 
fusible  mixture  with  finely  divided  silica.  Carbon 
appears  to  have  no  inllie  nee  "ii  the  inversion.  Both 
the  apparent  and  true  gp.  gr.  vary  directly  as  the 
firing  temperature.   The  porosity  varies  irregularly 

when    only-    one    metallic    oxide    is    present,    but     re- 
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gularly  when  two  or  more  are  present.  After- 
expansion  or  permanent  increase  in  volume  must 
be  determined  by  reheating  to  at  least  cone  20. 
Heating  to  cone  26  for  2  hours  appears  to  complete 
the  inversion  of  quartz  in  small  test-pieces.  Mix- 
tures of  silica  with  lime  and  iron  oxide  give  the 
smallest  expansions;  the  next  lowest  are  those  with 
silica  and  either  iron  oxide  or  lime  separately. 
Alumina  and  titanic  oxide  both  give  high  values, 
but  if  another  oxide  is  present  the  values  are  much 
lowered.  The  expansion  with  a  fireclay  bond  is  low. 
The  presence  of  carbon  does  not  greatly  alter  the 
after-expansion ;  in  three  out  of  four  cases  tried 
the  bond  containing  carbon  gave  slightly  lower 
values.  The  liability  to  spalling  may  be  judged 
from  the  ratio  of  expansion  determined  by  direct 
measurement  to  the  expansion  calculated  fiom  the 
sp.  gr.  determinations.  In  general,  bonds  contain- 
ing magnesia  have  less  spalling  tendency  than  those 
containing  lime.  The  presence  of  carbon,  alumina, 
and  fireclay  seems  to  increase  the  spalling  tendency. 
The  greatest  reduction  in  refractoriness  occurs  on 
the  addition  of  lime  or  magnesia  or  a  mixture  of 
lime,  iron  oxide,  and  either  carbon  or  titanium 
oxide.  When  the  only  metallic  oxide  present  is 
lime  or  magnesia  the  reduced  refractoriness  is  due 
to  the  fusion  of  the  silicate.  When  alumina  or  iron 
oxide  is  present,  or  both,  the  matrix  of  fine  silica 
and  the  rock  fragments  fuse  simultaneously,  and  at 
the  same  temperature  as  pure  silica.  Fireclay  acts 
similarly.  Carbon  in  the  presence  of  ferric  oxide 
slightly  reduces  the  refractoriness. — A.  B.  S. 

Silica  products;  Manufacture  of  .     A.  Bigot. 

Trans.  Ceram.  Soc.,  1918-0,   18,  354—361.     (See 
this  J.,  1918,  335  a,  695  a.) 

Rock  crystal,  fused  quartz,  chalk  flint,  and 
chalcedony  fall  to  powder  on  prolonged  heating  at 
1450° — 1650°  C  and  are  unsuitable  for  silica  bricks. 
Quartzites,  ferruginous  sandstones  (3 — 8%  Fe203), 
and  aluminous  rocks,  on  the  contrary,  remain  com- 
pact, even  when  heated  for  several  days  at  1500°  C. 
The  behaviour  of  the  quartzites  is  attributed  to 
the  small  proportion  of  clay  present,  which  unites 
the  particles  of  silica  and  prevents  them  from  fall- 
ing apart.  The  following  tests  etc.  are  recom- 
mended: complete  analysis  (there  should  be  2 — 5% 
of  alumina);  porosity  test,  i.e.,  increase  in  weight 
after  immersion  for  24  hours  in  water;  expansion 
on  heating;  materials  which  expand  10%  are 
superior  to  those  which  expand  15  :  crushing  test- 
curve  by  Bodin's  method  (this  J.,  1918,  695  a)  ;  com- 
pactness of  the  material  after  heating  to  1710°  C. ; 
if  it  remains  compact  the  expansion,  porosity,  and 
loss  on  heating  are  determined.  The  selected  rock 
should  be  ground  in  a  jaw  crusher  followed  by  two 
pairs  of  crushing  rolls,  so  as  to  produce  angular 
grains — the  largest,  of  which  should  pass  through  a 
Xo.  3  or  No.  4  sieve — together  with  a  suitable  pro- 
portion of  fine  powder.  Water  and  2  ;  of  lime  are 
added  to  the  paste  and  the  mixture  pugged  for 
15 — 20  mins.  The  paste  is  moulded  by  hand  or  in 
hydraulic  presses,  dried  rapidly,  raised  to  1500°  C. 
in  5  or  6  hours,  held  at  this  temperature  for  4 
hours  and  then  burned  at  as  high  a  temperature 
as  possible.  The  glassy  mass  produced  by  combina- 
tion of  the  lime  with  the  clay  and  fine  silica  should 
not  be  too  fusible  or  the  bricks  will  not  be  suffi- 
ciently refractory,  and  will  be  too  sensitive  to 
changes  in  temperature.  Hydraulically  pressed 
bricks  are  less  porous  and  more  durable  than  those 
moulded  by  hand  in  a  small  lever  press. — A.  B.  S. 

materials;  New   experiments  on  .     A. 

Bigot.  Trans.  Ceram.  Soc,  1918-9,  18,  362. 
Pure  silica,  including  fused  hyaline  quartz,  other 
types   of   quartz,   and  chalk   flints   fall   to  powder 
when  heated  for  four  hours  at  1450°  C,  and  are, 
therefore,  unsuitable  for  the  manufacture  of  silica 


bricks.  Silica  materials  (including  some  quartzites 
and  quartzose  rocks  and  some  dense  flints)  contain- 
ing 2 — 5  %  of  clay,  iron  oxide,  and  a  small  propor- 
tion of  magnesia  and  lime  do  not  fall  to  pieces  on 
prolonged  heating,  and  are  suitable  for  making 
silica  bricks  if  their  expansion  at  1710°  C.  is  not 
too  great  (about  10  ,  see  preceeding  abstract). 
Silica  rocks  which  contain  more  than  3%  A120, 
become  too  fusible  after  the  addition  of  2 %  of  lime, 
and  so  are  not  suitable  for  the  manufacture  of 
silica  bricks. — A.  B.  S. 

Silica  brick  from  the  roof  of  an  open-hearth 
furnace.  J.  E.  Stead.  Trans.  Cerani.  Soc,  1918-9, 
18,  389—398. 
A  silica  brick  taken  from  the  roof  of  an  open- 
hearth  furnace  at  Middlesbrough  had  been  reduced 
during  use  from  12x6x3  in.  to  12x2|x2|  in.  The 
results  of  the  chemical  and  microscopical  examina- 
tion of  the  brick  confirmed  those  obtained  bv  E. 
Rengade  (this  J.,  1918,  372  a).— A.  B.  8. 

Silica  bricl;  from  roof  of  a  basic  open  hearth  furnace 

after  135  charges;  Seasoned .    C.  S.  Graham. 

Trans.  Ceram.  Soc,  1918-9,  18,  399—406. 

Examination  of  a  silica  brick  taken  from  the  trans- 
verse centre  of  the  roof  of  a  45-ton  basic  open- 
hearth  steel  furnace  after  135  charges  gave  results 
confirming  those  of  Stead  and  Rengade  (see  pre- 
ceding abstract). — A.  B.  S. 

Befractonj  materials;  Standardisation  of  tests  for 

.     (Part  III.)     Penetrative  action  of  slags. 

Report  of  Committee.     Trans.  Ceram.  Soc,  1918- 
1919,  18,  516—517. 

The  method  of  Nesbit  and  Bell  (Proc.  Amer.  Soc. 
Testing  Materials.  1918,  18,  345)  is  recommended.  A 
ring  of  stoneware  is  cemented  to  the  firebrick  under 
test  by  means  of  a  thin  film  of  grog  and  sodium 
silicate.  The  receptacle  so  formed  is  filled  with 
slag,  and  the  whole  is  fired  at  the  desired  tempera- 
ture for  the  desired  time  (say,  4  hrs.).  The  block 
and  its  contents  are  afterwards  sawn  in  half  and 
examined. — A    B.  S. 

Clay;     Osmotic    purification     of    .       W.     R. 

Ormandv.     Trans.  Ceram.  Soc,  1918-9,  18,  327— 
339. 

When  a  clay  slip  is  subjected  to  the  action  of  an 
electric  current  it  collects  at  one  pole  in  a  purer 
form,  and  is  dried  to  a  considerable  extent  even 
when  collected  under  water.  The  rate  of  collection 
is  increased  by  adding  a  little  alkali  (or  sometimes 
organic  matter)  to  the  slip.  Under  suitable  con- 
ditions such  treatment  produces  cakes  of  ball  clay 
containing  only  18%  of  water.  The  remarkable 
dryness  of  the  clay  is  due  to  the  particles  forming 
a  series  of  capillaries  through  which  the  water, 
travelling  in  a  contrary  direction  to  the  clay,  is 
expelled  at  a  considerable  velocity.  On  adding  a 
suitable  amount  of  soda  or  other  suitable  electrolyte 
the  positive  particles  are  neutralised  and  pre- 
cipitated whilst  the  negative  ones  remain  in  sus- 
pension, and  so  may  be  run  off  and  separated. 
The  purified  slip  is  then  passed  into  an  osmosis 
machine  in  which  the  nearly  dry  clay  is  deposited 
as  described.  The  product  is  more  plastic,  and  has 
a  greater  shrinkage  than  crude  clay,  and  it  sinters 
at  a  temperature  as  much  as  300°  C.  lower. 

—A.  B.  S. 

[Earthenware']  bodies;  Preparation  of .     R.  L. 

Johnson.    Trans.  Ceram.  Soc,  1918-9,  18,  321— 

326. 
It  is  possible  to  produce  equally  good  bodies  or  ware 
from  materials  ground  in  cylinder  mills  as  from 
those  ground  in  pan-mills,  but  there  are  marked 
differences  in  cost.  For  flint  of  good  quality 
and  washed  to  a  fine  degree,  the  cost  of  grinding 
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in  a  i -""I!  i^  n. i  more  than  For  grinding  in  a 

cylinder  mill    producing  ■   material   ol    the   Bane 

qnalitj       For  .<  coarser,   lawned  product  cylinder 

■  1 .    Craaini    may  reauH  il  coai  ser 

ihnt  replaces  a  finer  one  in  an  earthenware  body 

I  glaze,  rhe  Betting  of  flint  in  the  ark  or 
l»li  1  i»»a> -i  in. i>  i"  prevented  by  finer  washing.  The 
conatrncti il  the  filter-presses  used  maj   nave  a 

ioni  effect  ""  ili.1  plasticity  od  the  clay.  Wooden 
presses  are  pi  they  should  produce  a  thin, 

uniform  sake.  The  cakes  Bhould  be  stored  for  24 
boon  before  use.  To  moke  a  really  good  white 
aenware  bod]  it  is  aeceasary  to  develop  tin. 
plasticity  oi  the  material  as  fully  as  ponniblo,  and 
this  is  difficult  when  a  large  proportion  of  non- 
plastie    or    milled    mat. rial    is    present.       Moth    ball 

and  china  clays  should  be  blunged  to  a  thick  slip, 
avoiding  unduly  prolonged  blunging.    The  Hint  and 

1 ...  should  be  washed  very  fine  and  stored  a.s  long 
.is  possible  in  ■  Blip  state  t:(2  os.  or  more  per  pint). 
\n>  scrap  material  added  Bhould  be  in  tlie  form 

1  thicker  or  heavier  slip  than  the  newly   mixed 

body,    as   few   wlnt.'   M-raps   as   possible   being   used. 

—A.  B   S. 

Recent    research   on  the  . 

■  I      \\  .    M.-llor.      Trans.   Coram.    Soc..    1918-9,   18. 
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Bom  china  is  composed  of  bone  ash  (tricalcium 
"uitei,  china  clay,  and  Cornish  stone.  On 
grinding  the  Cornish  si. me  and  bone  ash  with  water 
and  on  evaporating  the  water  used  in  preparing 
the  body  Blip,  hydrolysis  occurs,  and  the  product 
becomes  plastic.  Bone  china  body  cannot  be 
matured  by  prolonged  storage.  When  bone  china 
body  is  fired  in  a  kiln  the  shrinkage  is  roughly 
proportional  to  tiie  temperature,  up  to  the  finishing 
point,  alter  which  the  body  expands  on  further 
heating  I'lii-  expansion  is  due  to  the  dissociation 
11  or  its  decomposition  by  carbon, 
under  r.-dn.  in^  conditions,  with  evolution  of  phos- 
phorus. There  is  less  than  I]  of  iron  in  a  bone 
china  body,  but  in  firing  the  ware  it  combines  with 
phosphorus  from  the  bone  ash  forming  greenish- 
blue,  blue,  or  brown  iron  phosphate.  Blue  china  can 
Is-  made  by  enclosing  charcoal  or  other 
or/. mi.  matter  in  the  Bagger  111  which  the  ware  is 
nr.  .1  or  bj  using  .1  bone  ash  containing  sufficient 
IS  matter.  It  can  also  be  obtained  with 
bone  ash  free  from  carbon  and  with  ware  fired 
wholly  in  an  oxidising  atmosphere.  In  some  samples 
of  bone  ash  the  carbonaceous  matter  burns  out 
readily  and  at  a  temperature  much  below  the  de- 
composition point  of  bom-  ash;  other  samples  give 
trouble,  because  vitrification  of  the  ware  sets  in 
rbonaceoua  matter  has  burnt  away; 
this  .1.  ;n  behaviour  appears  to  be  due  to 

the  manner  in  which  the  bones  are  calcined.  It  is 
shown  that  the  rang.-  of  white  bone  china  bodies  is 
•■•  ly  limited,  and  that  outside  this  range  an 
extraordinary  variety  of  tints  is  developed.  The 
•  proportion  of  stone  and  the  greater  the 
propoi  iii  a  bom  -1  bins  body  th<   great.  1 

is  the  tendency  to  form  blue  ware.     The  presence 
«.t  a  high  proportion  of  alkali-,  thus  hinders  the  con- 
n  ol  .allium  phosphate  into  iron  phosphate. 
If,    however,    the    proportion   of   Cornish   stone    is 
■l\   blisters  or  "  bloats."     Even  the 
sample  of  stone  maj  Bpoil  the 
ware  by  disturbing  the  balance  essential  to  white 
and   blue  china   must    bave   been    very   fre- 
I    by    assuming    that    the    Cornish 
.Mod  only    10      of  water  when,  in 
it   .on'  or   more.        A    greater 

]mi  missiblo  in  the  bone  ash  used  than 
•  ■  or  clay.     When  the  stone  is  de- 
.  the  bin.-  china  is  in  so  .  ritie.il  a 
ing  through  the  glost  oven  that 
ccur  in  the  ■  namel  kiln  with  pro- 


ii  of  brown  stains  of  ferric  phosphate.     E 

times  white  Hon  phosphate  in  chinaware  is  so 
sensitive  that  it  oxidises  to  the  luown  form  on  mere 
exposure  to  air.    This  brown  wai  liable  to 

spa    in   the  enamel   kiln    'this  J.,    IHI7.   660).      The 

variation  in  the  composition  ol  mixtures  forming  a 

satisi in -toi  \  glased  bone  china  is  very  limited,  due 
i"  the  fact  that  glased  ware  rich  in  clay,  i.e.,  glased 

blued    w  ,i,|    also    to   the 

tendency  to  blister  of  ware  which  is  rich  in  stone 
and  bone  ash.  Alumina  and  iron  and  alkalis  appear 
to  facilitate  the  decomposition  of  the  bone,  but  they 
lix  the  phosphate  before  it  has  time  to  blister. 
Alkalis  also  aid  in  vitrifying  the  body,  but  the  free 
quartz  in  the  stone  acts  :>s  an  acid  decomposing 
the  bone  ash  and  any  aluminium  phospl 

—A.  B.  S. 

/(..iic  ash;  Note  on  apatite  substituted  for [in 

bone  china  bodies].    N.B.Davis.   Trans.  Ceram. 

Soc.,  1918-9,  18,  378—381. 

I  iMiniv    mica-apatite    containing    CaO    66*60 
P,(>    3924    .  SiO„  FeA,  AI.O,  each  072    .  Mg<> 
()-:r.    ,  Na,0,K,0  each  0-26%,  CI  0-5     and  F  310% 

was  substituted  for  bone  ash  in  four  typical  china 
bodies.  The  mixture  showed  excellent  casting  pro- 
i  perties  and  plasticity,  but  all  the  pieces  were  de- 
formed when  fired  at  cone  12  (1350°  C.).  The  great- 
est transluccncv  was  developed  at  cone  9  (12S0°  C). 

—A.  B.  S. 

Recuperative     furnace.       Roeenhain     and     Coad- 
Pryor.     See  I. 

Ri  (factories  for  coke-ovens.    Rees.    See  IIa. 

Corrosion  of  coke-oven  walls.    Rees.    See  IIa. 

Lead  borates.    Thompson.    See  VII. 

Mica  schist.    Boswell.    See  X. 

Zinc  furnace  refractories.    Audrey.    ,S'ee  X. 

Zinc  retorts.     Scott.     See  X. 

Coagulation  of  els}/.    Oden.    See  XVI. 

Patents. 

Glass    articles;    Machine    for    re-melting     [fire- 

polishing]    .      M.    Mathy,    Liege,    Belgium. 

Eng.  Pat.  137,660,  27.2.19.    (Appl.  19.56/19.) 

A  machine  for  superficially  reuniting  or  fire- 
polishing  glassware  consists  of  a  vertical  cylinder 
down  which  is  passed  a  current  of  gas  heated  by 
surface  combustion  in  a  disc  of  porous  refractory 
material  in  the  tipper  part  of  the  cylinder.  Means 
are  provided  for  rapidly  inserting  and  removing 
the  glassware. — A.  B.  S. 

Furnace  for  continuous  shi  et-glass  drawing.  M.  J. 
Owens.  Assignor  to  The  Libbey-Owens  Sheet  Glass 
Co.,  Toledo,  Ohio.  0.8.  Pat.  1,327,405,  6.1.20. 
Appl.,  18.11.18. 

Moi.tkn  glass  flows  from  a  melting  tank  through  a 
refining  tank  to  a  Bheet-drawing  Bource.  The  re- 
fining tank  is  provided  with  means  for  retarding 
the  How  of  hot  gases  from  the  melting  tank  over 
the  molt,  n  glass  to  the  outlet  end  ill   the  refining 

tank.-  J.   W.   D. 


J.  W    Hasburg, 
1,328,833,    27.1.2(1. 


'  .7.1  ss  '    Method    "f    slnlln 

Chicago,     III.      l.s.     Pat. 

A|.pl..   ls.6.19. 
Cuss   or  ceramic  ware   is  decorated   by   applying  a 

porou    ground  coat  follow)  laterial 

which  penetrates  it.  and  then  firing  the  ware. 

—A.  B.  S. 

Refractory  material.    V.    1).  Frohman,  Pittsburgh, 
Pa.    U.S.  Pat.  1,327,768, 13.1.20.     Ippl.,  26.4.19. 

The  material  consists  of  a  mixture  of  finely-divided 
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drv  fireclay,  silicious  material,  and  "  sulphite 
pitch."— L.  L.  L. 

Mefractory  material  and  process  of  making  same. 
T.  Sheard,  Lakewood,  and  H.  E.  AA'etherbee, 
Cleveland  Heights,  Ohio,  Assignors  to  The  Dolo- 
mite Products  Co.,  Cleveland,  Ohio.  U.S.  Pat. 
1,329,434,  3.2.20.     Appl.,  19.9.18. 

Dolomite  is  calcined,  and  a  portion  of  the  lime 
present  is  converted  into  a  solution  of  calcium 
chloride,  which  is  separated.  The  residual  solid  is 
suitable  for  use  as  a  refractory  material. — A.  B.  S. 

Plastic  [insulating!  composition.  F.  Richard  and 
F.  M.  Bradv,  "  Cleveland,  Ohio.  U.S.  Pat. 
1,329,094,  27.1.20.    Appl.,  2.5.17. 

A  plastic,  insulating  composition  is  prepared  by 
mixing  silica  and  carbon  with  lesser  quantities  of 
alumina  and  ferrous  oxide,  together  with  water 
and  a  binding  agent,  drving  the  mixture  at  100°  F. 
(38°  C),  then  heating  to  800°— 900°  F.  (430°— 
480°  C.)  to  burn  off  the  carbon,  and  finally  heating 
to  incipient  fusion  of  the  ferric  oxide,  leaving  the 
greater  part  of  the  silica  unfused. — A.  B.  S. 

Porcelain,  stoneware  and  the  like;  Process  of  firing 

.       E.  Enke,  Breslau.       Ger.  Pat.  314,585. 

2.11.15. 
Highly-heated  secondary  air  is  introduced  under 
high  pressure  into  the  fire-gases  as  they  leave  the 
combustion  chamber.  The  exhaust  gases  are  drawn 
a  way  exclusively  by  this  hot  secondary  air  so  that 
the  furnace  works  without  a  chimney  draught.  The 
air  introduced  under  high  pressure  causes  a  better 
mixing  of  the  smoke  particles,  and  consequently 
a  better  combustion,  the  latter  being  also  improved 
by  the  fact  that  the  secondary  air  introduces 
additional  heat. — J.  F.  B. 

Drying  machine  for  clay.  U.S.  Pat.  1,329,082. 
See  I. 


IX.— BUILDING  MATERIALS. 

Salt  mixtures  as  preservatives  for  icood  against 
fungus  and  decay.  F.  Moll.  Z.  angew.  Chem., 
1920,  33,  39—40. 

The  author  gives  a  short  history  of  the  develop- 
ment of  the  use  of  inorganic  salts  for  impregnating 
wood  for  preserving  it  against  decay,  the  attacks 
of  insects  and  fire.  Wolman  introduced  the  use  of 
salts  of  organic  acids  and  reduced  the  temperature 
of  treatment.  Subsequently  he  patented  the  use  of 
salts  of  heavy  metals  with  sodium  fluoride  (Eng. 
Pat.  17,534  o'f  1906;  this  J.,  1907,  968).  He  also 
combined  with  the  use  of  sodium  fluoride  that  of 
water-soluble  organic  compounds  known  to  have 
antiseptic  properties  (Eng.  Pat.  19,241  of  1906;  this 
J.,  1907,  529).  Wolman's  mixtures  can  be  varied 
in  many  ways  for  different  purposes.  To  fix  such 
substances  as  phenol,  naphthol,  and  cresol  in  the 
wood,  a  chroming  treatment  is  now  employed.  The 
type  of  mixture  frequently  used  at  present  contains 
70  °e  of  sodium  fluoride  and  30%  of  phenol-chromium 
salt  compound.  A  chronological  bibliography  is 
given. — E.  H.  R. 

Patents. 

Cement;  Mixing   of  and  apparatus  therefor. 

N.  C.  Johnson,   New  York.     Eng.  Pat.  127,560, 
9.4.19.     (Appl.  9030/19.)    Int.  Conv.,  28.5.18. 

Batches  of  cement,  with  or  without  other  in- 
gredients, are  mixed  with  water  in  an  upright  bowl 
which  is  rotated  at  such  a  speed — 1500  revs,  per 
min. — as  to  cause  the  mixture  to  be  driven  centri- 
fugally  upwards,  outwards,  and  along  the  walls  of 
the   bowl   at   a   high   velocity  until   it   is  deflected 


by  concave  baffles  and  projected  in  a  smoothly- 
flowing  stream  to  the  centre  of  the  bowl.  The  paths 
taken  by  the  contents  may  be  varied  by  altering 
the  shape  of  the  bowl,  and  the  number,  shape,  and 
position  of  the  deflectors.  The  crushing  strengths 
of  mortars  and  concretes  prepared  as  described  are 
stated  to  be  considerably  superior  to  those  of  similar 
products  mixed  by  hand. — A.  B.  S. 

Koad  or  like   covering  material;  Composition,  for 

v'se  as  a  dust-proof  and  waterproof and  the 

method  of  making  the  same.  R.  Ulemann,  Glas- 
gow. Eng.  Pat,  138,017,  20.6.19.  (Appl. 
15,534/19.) 
A  bituminous  composition  for  surfacing  roads  is 
made  by  adding  bituminous  oil  or  tar  or  a  mixture 
of  non-oxidising  oil,  such  as  creosote,  and  pitch  to 
dried  stone-dust,  heating  to  remove  light  volatile 
oils,  and  then  agitating  so  as  to  obtain  a  uniform 
mixture.  (Reference  is  directed  to  Eng.  Pats.  1737 
of  1871,  17,483  of  1887,  17,153  of  1890,  21,043  of 
1905,  3749  and  24,829  of  1906,  9929  of  1909,  25,465 
of  1910,  and  1458  of  1913  (this  J.,  1909,  1315;  1911, 
1388;  1914,  201.)— A.  B.  S. 

(a,  c,  d,  g — k)  Lumber;  Process  of  drying .    (b) 

Sterilised  wood,  (e)  Sapless  composite  wood,  (f) 
Process  for  treating  and  drying  wood.  F.  K. 
Fish,  jun.,  New  York     U.S.  Pats,  (a)  1,328,505, 

(b)  1,328,506,  (c)  1,328,507,  (d)  1,328,655,  (e) 
1.328,656,  (f)  1,328,657,  (g)  1,328,658,  (h) 
1,328,659,  (ii  1,328,660,  (j)  1,328,661,  and  (k) 
1,328,662,  20.1.20.     Appl.,  (a)  20.9.16,  (b)  27.9.16, 

(c)  18.1.18.  (d)  23.4.19,  (e)  30.4.19,  (f)  21.11.19, 
(g,  j)  22.3.17,  (h,  i)  8.3.17,  (k)  17.12.19.  Renewed 
(a)  9.11.18,  (b)  18.4.19,  (c)  13.8.19,  (g— j)  13.12.19. 

(a)  AVood  is  immersed  in  superheated  water  under 
pressure  until  its  soluble  contents  are  dissolved 
and  the  wood  completely  sterilised;  it  is  afterwards 
dried  under  conditions  which  prevent  hardening 
and  enable  the  resins  to  permeate  the  individual 
fibres,  whilst  "  tanning  colloidal  substances  "  ex- 
tracted from  the  wood  are  deposited  on  the  fibres. 

(b)  A  tanned  wood,  having  its  gummy  sap-matters 
removed  and  its  natural  preservatives  (tannins) 
uniformly  distributed,  (c)  Wood  is  immersed  in 
superheated  water  and  then  heated  so  as  to  dry 
it  without  hardening  the  resins.  The  wood  may 
be  subjected  to  a  vacuum  prior  to  immersion,  (d) 
Timber  is  subjected  simultaneously  to  live  steam 
under  pressure  and  to  a  dry  heat,  and  then  to  a 
dry  heat  whilst  periodically  removing  the  accumu- 
lated moisture,  (b)  A  wood  from  which  the  gummy 
sap-matters  have  been  removed  and  the  individual 
fibres  permanently  enlarged  by  impregnation  with 
the  natural  preservatives  in  the  wood  and  with  a 
foreign  preservative.  (f)  Wood  which  has  been 
sweated  and  softened  by  heat  is  subjected  con- 
secutively to  a  vacuum,  steam,  a  further  vacuum, 
and  hot  water  to  remove  all  soluble  constituents. 
The  water  is  then  removed  and  the  wood  dried. 
(g)  AVood  is  heated  by  radiation,  sweated,  subjected 
consecutively  to  steam  under  pressure,  vacuum, 
superheated  water,  a  further  vacuum,  to  dry  heat 
at  a  high  temperature,  and  finally  to  a  moderately- 
heated  moist  atmosphere,  (n)  AVood  is  subjected  to 
a  moderately-heated  moist  atmosphere  without 
pressure,  then  to  saturated  steam  until  the  sappy 
matters  are  dissolved ;  the  pressure  is  then  gradu- 
ally reduced  to  below  atmospheric  pressure,  and 
the  wood  is  finally  dried  at  atmospheric  pressure 
without  heat,  (i)  AA'ood  is  subjected  to  live  steam 
under  pressure,  then  to  a  partial  vacuum,  and  is 
finally  dried  in  a  moderately-heated  moist  atmos- 
phere at  atmospheric  pressure,  (j)  Wood  is  mixed 
with  a  heat-absorbent,  then  sweated,  surrounded 
by  steam,  subjected  to  dry  heat,  and  finally  cooled 
in  a  moderately-heated  moist  atmosphere.  (k) 
AATood  is  placed  in  a  sweating  chamber  and  subjected 
to  a  moderately-hot,  moist  atmosphere;  it  is  then 
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m  under  pressure  in 
w.    to    tir\     heal    hi    an    "  equalising 
chamber,"  ami   to  a  moist  moderately-heated  at- 
moephere  in  a  cooling  chamber.—  A.  It.  9 

Mi  thod  of  b  I      B  a. -in. m, 

.,.n.    Wis.       I    >.    PiU      1,329,284,    21 

•  L9. 
is  bleached  by  mi  ana  of  a  solution  of  con- 
eentrated  nitrii   acid  and  potassium  chlorate. 

\    i:   - 

I 

Mil. 
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-.  hilt  l"i  lining 
1'    0.  H.  Bosh  I  8oi      1918  I  I, 

is.  389 

lira  mica  schist  is  used  instead  of  ganister 
for  lining  rapolas  ami  steel  converters,  The 
material  is  of  Cambrian  age,  fairly  hard,  foliated, 
but  fine  grained  ami  compact,  microscopical  ex- 
amination slum  a  i hat  the  material  is  s  quarta-schisl 
rather  than  s  mica  schist;  it  contains  69%  of 
quart/,  a  considerable  amount  of  muscovite  mica, 
b  felspar,  l'he  rock  contains  Sio. 
-      -    .    \l  o,    1001    .    I".-"     •-'•-M    .    Na-O+K.O 

CaO  MgO  0'  II  .  It  is  built  into  the  wails 
-  and  i  upi  firebrick  casing, 
the  bl  -  ■t  iv  iili  the  cleavage  edges  forming 
the  inner  wall.  Fireclay  is  generally  used  as 
mortar,  bnl  occasionally  the  crushed  rook  is  em- 
ployed,    I  b                tea  glazed  in  use,  and  it  is 

claimed  that  slag  and  (linker  do  not  adhere  to  it. 

oh  hat  similar  quarts  mica  schists  occur  in 
-  itland,  ami  possibly  in 
eVnglesea,  the  author  suggests  that  they  raaj  be 
.  for  the  same  purpose. — A.  B.  S. 

open-hearth   [steel]  furnace   prac- 
K.   H.   Ballard.     Blast   Furnace  and  Steel 
Plant,    1920,   8.  82. 

A  i.'Miuuson  of  the  cost  of  electric  and  open- 
hearth  steel  made  from  actual  running  costs  of  a 

11  '"dt  electric  furnace  and  a  20-ton  oil-fired 
open-hearth  furnace.  As  the  furnaces  were  only 
run  for  comparison  over  -hurt  periods,  in  working 
out   tl  rtain    deductions    and   allowances 

on  the  actual  costs,  in  order  that 
the  figures  presented  should  permit  the  best  com- 
parison, assuming  both  furnaces  were  operating 
under  normal  and  reasonably  full-time  conditions. 

mary  of  the  cos  follows:  — 


Electric 
furnace. 


Open-hearth 
furnace. 


Total  metal  rust 
Special  meUla    . . 
Expense  items    . . 
Molten  metal  cost  In  ladle 


Net  ton. 

Net  ton. 

S 

* 

9-52 

1!  IS 

1-79 

3-52 

6-80 

38-57 

32-55 

made  was  an  alloc  steel,  and  the  metal 
made  in  the  electric  furnace  was  superior  in  chemi- 
cal and  physical  requirements  to  the  open-hearth 

I    W    I) 

c  furnace   smelting;   /'  .     F. 

Holmgren.      Trans.    Swedish    Iron    Inst.,    1919. 
1       m.  and  Met.  Eng.,  1920,  22,  165—  172. 

IllOATioifa   have   been    made  on  existing   fur- 
naces  in   Sweden   in   order   to  determine   the   best 


arrangem  ml  ol  and  leads,  and  the  re]  i- 

i  trical  ami  met  ,iim  gii  ,ti  be- 

h.i\  iour  of  the  i  L  i        dei  able  redi 

of  the  loss*  s  in  i!h-  condui  toi  i  ».i>  effi  i  ted  bj  con- 

;  i  in -i i ii •:  o  adjacent  electrodes, 

dui  ing  i  i  tro-magnel  ii   field  i. 

The  heat  supply  at  the  different  electrode    is  often 

;  i]  J    or  to  an 

ible  hum  'i  oi  ore  I  surround- 

ing the  iid  bo  con- 

trolled individually  to  attain  regular  working  of 
the  turn  i  whole.     Electric  furnaces  may  be 

operated  with  any  of  the  standard  frequencies  now 
in  use.  and  the  output  "t  a  i  iirnai  e  may  i»-  im  i 
by  im  reasing  the  i  urrent  intake  by  means  ol 

ii. iter  number  of  electrodes.       Too  high  a 
■    is  not  pi  .lit,  of  the  i 

nun  mi  the  iilioa  walls  of  the  furnace.  30— 
In  oi  th  ■  loss,-,  from  .he  transformer  to  theelec- 
brode  maj  be  traced  to  faulty  contacts.  The  shorter 
the  leads,  the  better  will  be  the  operation  from  the 
electrical  point  of  view       0.   A.   K 

Zinc  retorts;  Microstructure  of  .     A.  Scott. 

Ti  ins.  Ceram.  Soc,  1918-9,  18,  512    515. 

\ -.  examination  of  thin  sections  of  various  parts  of 
a  used  sine  retort  Bhowed  that  the  outer  yellowish- 

gray  portion  consists  oi  sporadic  quartz  grains  in 

an  opaque  matrix  of  calcined  day,  n  hit  h  in  part  is 

replaced  by  a  clear  -lass  containing  innumerable 

mil  rolnes  of  hexagonal  zinc  orthosilicate  with  some 
sillimanite.  As  the  blue  portion  of  the  retort  is 
approai  hed  these  microliter  in<  cease  in  number,  the 

in nit    of   quartz    which   has   been   converted    into 

tridymite  also  becomes  greater,  and  small  isotropic 
octahedra  of  zinc  spinel  appear.  In  the  blue 
i.il  the  alumina  and  zinc  form  zinc  spinel. 
whilst  the  silica  appears  partly  as  tridymite  and 
partly  as  zinc  and  iron  silicates.  The  grog  part  iele. 
have  been  attacked  externally,  but  retain  an  un- 
altered core.  The  quartz  has  been  wholly  inverted 
to  tridymite,  and  a  concentration  of  willemite 
needles  often  surrounds  the  latter.  Two  types  of 
zinc  silicate  are  present:  the  orthosilicate  (wille- 
mite) and  small  quantities  of  the  metasilii  ate. 
Some  sections  show  brown  crystals  of  fayalite  in 
which  part  of  the  iron  has  been  replaced  by  zinc. 
When  a  mixture  of  zinc  oxide  and  iron  pyrites  was 
allowed  to  impinge  on  to  a  silica  brick  at  1400°  C. , 
a  thin  section  of  the  brick  so  treated  showed  that 
the  effect  was  confined  to  the  matrix,  the  coarser 
fragments  being  unaltered.  The  quartz  in  th© 
matrix  was  completely  inverted  to  tridymite;  the 
iron  pyrites  had  been  oxidised  to  magnetite,  and 
the  zinc  oxide  had  formed  prismatic  crystals  of  zinc 
silicate  agreeing  with  Gauoert's  mineral  (willemite 
with  10%  of  iron  oxide).  The  spinel  crystals  which 
form  one  of  the  chief  constituents  of  used  zinc  rc- 
torts  vary  in  colour  from  deep  blue  to  light  green, 
and  are  identical  with  gahnite,  ZiiAl.()4. — A.  B.  S. 
Zinc  furnace  refractories.    J.  A.  Audley.    Trans. 

Ceram.  Soc,  1918-9,  18,  468—477.    (See  this  J., 

1918,  702  a.) 

Fubthkh  information  based  on  the  work  of  Brand- 
horst  (this  J.,  1904,  191),  Miihlhaeuser  (this  J., 
1918,  171  \.  658  Ij  1919,  12  M.  and  others  is  given. 
It  is  suggested  that  in  coating  retorts  with  sirconia 
a  series  of  coatings,  each  containing  more  zirconia 
than   its   pre<]  .   should   be  employed  so  as  to 

overcome  the  lack  of  adhesion  of  pure  zirconia  to 
the  retorts. — A.  B.  8. 

Aluminium  dross;  Analysis  of  II.  Efiller,    7.. 

angew.  Chem.,  1920,  85,  35  -36. 
Onk  grm.  of  the  finely-divided  simple  is  boiled  in 
a  flask  with  L'n  c.c.  of  water  to  decompose  any  car- 
bide which  may  be  present,  and  the  flask  is  then 
connected  with  an  apparatus  in  which  the  hydrogen 
liberated  when  the  sample  is  treated  with  dilute  sul- 
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phuric  acid  is  passed  over  heated  copper  oxide : 
the  water  formed  is  collected  in  the  usual  form  of 
calcium  chloride  tube  and  weighed.  Before  the 
determination  is  commenced  the  air  is  displaced 
from  the  whole  apparatus  by  means  of  a  current 
of  carbon  dioxide  passed  previously  through  sodium 
carbonate  solution.  The  hydrogen  is  dried  by  pass- 
ing it  through  sulphuric  acid  and  calcium  chloride 
tubes  before  it  enters  the  combustion  tube ;  54-l 
grins,  of  water  is  equivalent  to  54'2  grins,  of 
aluminium. — AV.  P.  S. 

Potassium  a nliydrotell urate ;  Application  of  the  re- 
duction of by  zinc  to  the  treatment  of  tetra- 

dymite  and  to  the  estimation  of  tellurium  in  this 
mineral.  P.  Hulot.  Bull.  Soc.  Chim..  1920,  27, 
100—101.    (See  this  J.,  1920,  189  a.) 

The  tetradymite  is  first  treated  with  dilute  hydro- 
chloric acid  to  remove  the  calcareous  gangue,  and 
the  residual  material  is  dissolved  in  hot,  concen- 
trated nitric  acid,  the  solution  being  subsequently 
evaporated  to  dryness.  The  residue  is  fused  with 
twice  its  weight  of  potassium  nitrate.  The  result- 
ing mass  contains  potassium  sulphate,  potassium 
selenate,  bismuth  oxide,  and  potassium  anhydro- 
tellurate.  The  two  first-named  salts  are  extracted 
with  boiling  water  and  the  bismuth  oxide  with 
dilute  hydrochloric  acid.  The  residue  after  wash- 
ing with  dilute  hydrochloric  acid  is  suspended  in 
the  same  acid  and  zinc  is  added.  The  whole  of  the 
tellurium  is  deposited  in  a  pure  state  and  may  he 
filtered  off,  dried,  and  weighed  after  the  whole  of 
the  zinc  has  dissolved. — AV.  G. 

Soluble  metastannic  acid.    Kreis.    See  VII. 

Silica  brick  from  roof  of  open-hearth  furnace.  (1) 
Stead.     (2)  Graham.     .See  VIII. 

Iron  filings.     Hindley.     .See  XX. 

Patents. 

Steel  smelting  furnaces.  J.  TV.  Fuller,  and  Fuller 
Engineering  Co.,  Catasanqua,  Pa.,  U.S.A.  Eng. 
Pat.  137,574,  4.1.19.     (Appl.  278/19.) 

The  furnace  is  constructed  with  slag  pockets,  each 
communicating  with  an  end  of  the  furnace,  re- 
generators, precipitating  chambers  communicating 
with  the  regenerators  and  the  slag  pockets,  and 
means  for  permitting  air  to  enter  the  regenerators 
to  be  preheated.  Each  regenerator  has  a  lower 
tier  of  removable  checker-work  bricks,  and  an  bes 
supporting  the  same,  superimposed  arches  with  per- 
manent checker-work  brick  supported  upon  the 
hitter,  and  nozzles  through  which  gaseous  or  pul- 
verulent solid  fuel,  commingled  with  preheated  air. 
is  introduced  at  the  opposite  ends  of  the  furnace. 

—J.  W.  D. 

Strrl •  Process  of  casting  .  D.  T.  Main.  Win- 
nipeg, Canada.  U.S.  Pat.  1,327,398,  6.1.20. 
Appl.;  17.6.13. 
Broken  pieces  of  high-speed  steel  are  melted  in  a 
crucible.  1  of  manganese  and  0'5°  of  silicon  are 
added  to  the  molten  mass,  and  the  metal  is  cast  in 
previously  prepared  moulds. — L.  L.  L. 

Steel    ingots;    Process    fur    casting  .       R.    G. 

Coates,  Pasadena,  Cal.,  Assignor  to  Vallev  Mould 
and  Iron  Corp.,  New  York.  U.S.  Pat.  1,327,987, 
13.1.20.    Appl.,  20.8.17. 

The  steel  is  poured  into  shallow  moulds  and  the 
temperature  is  then  controlled  by  radiant  heat  so 
that  the  isothermal  zone  of  fusion  measured  at  a 
mid-transverse  cross-section  gradually  advances  in- 
wards and  upwards  from  coincidence  with  the 
surfaces  of  the  mould  to  coincidence  with  the  top 
surface  of  the  steel  mass. — J.  W.  D. 


Iron  or  steel  surfaces:  Process  of  oxidising  . 

T.  Bondelli,  Turin.  Italy.       Eng.   Pat.  137.436, 

26.3.19.  (Appl.  7617. 19.) 
An  oxide  of  a  metal  such  as  lead,  electro-negative 
to  iron,  is  added  to  an  alkaline  bath  so  as  to  pro- 
duce oxidation  of  the  iron  or  steel  surface,  with 
separation  of  the  metal  of  the  oxide,  without  using 
an  electric  current. — J.  AV.  D. 

Bust    preventing   and   arresting   solution.     AV.    H. 

Allen,  Detroit,  Mich.    U.S.  Pat,  1,329,573.  3.2.20. 

Appl.,  25.9.19. 
Iron  and  steel  surfaces  are  treated  with  a  solution 
consisting  of  35  parts  of  pure  phosphoric  acid.  20 
parts  of  glucose,  and  45  parts  of  water.— J.  AY.  D. 

Metallurgical  reduction  process.  Norsk  Hydro- 
Elektrisk  Kvaelstofaktieselskab.  Christiania. 
Norway.  Eng.  Pat.  126.951,  23.4.19.  (Appl. 
10,131/19.)    Int.  Conv.,  15.5.18. 

Carbon  dioxide  is  passed  upwards  through  a  shaft 
furnace  containing  metal  sulphides  heated  above 
600°  C  Carbon  monoxide  and  sulphur  dioxide  are 
formed,  and  the  ore  is  converted  to  oxide.  The 
mixed  gases  are  passed  through  scrubbers  to  remove 
the  sulphur  dioxide,  and  the  carbon  monoxide  is 
then  utilised  in  a  second  furnace  for  the  reduction 
of  oxide  ore.  The  exhaust  gases  from  the  second 
furnace  may  be  led  through  a  fresh  charge  of  sul- 
phide ore  for  the  re-production  of  carbon  monoxide. 

— T.  St. 

Blast  furnaces;  Heating  of  air  to   be  supplied  to 

.     Comp.  des  Forges  et  Acieries  de  la  Marine 

et    d'Homecourt.     Paris.       Eng.     Pat.     128,582, 
19.6.19.     (Appl.  15,471/19.)     Int.  Conv.,  20.6.18. 

Blast-furnace  gas  to  be  burned  in  a  Cowper  stove 
is  mixed  as  it  leaves  the  top  of  the  furnace  with  a 
hydrocarburetted  gas  or  mixture  of  hydrocar- 
buretted  gases,  or  liquid  fuels  such  as  tar  or  oil, 
with  the  object  of  raising  the  temperature  of  com- 
bustion and  accelerating  the  exchange  of  heat  in 
the  stove.— J.  AY.  D. 

Cupolas.  AY.  H.  and  D.  H.  AA'ood,  Birmingham. 
Eng.  Pat.  137,399,  2.8.19.     (Appl.  2705/19.) 

The  tuyeres  are  arranged  in  two  or  more  horizontal 
planes  with  a  separate  air  belt  of  pressed  steel  for 
each  set  of  tuyeres  in  the  same  plane.  The  tuyere- 
boxes  have  hinged  covers  operated  from  outside  the 
cupola,  and  from  the  bottom  of  each  box  an  over- 
flow pipe  closed  by  a  fusible  plug  passes  to  the  out- 
side of  the  air  belt. — J.  AY.  D. 

Annealing  furnace.  L.  AYolffgram,  Erie,  Pa.  US. 
Pat.  1,329,873,  3.2.20.     Appl.,  24.5.18. 

The  main  heating  chamber  is  surrounded  by  an 
outer  chamber  which  extends  over  the  top,  back, 
and  bottom  of  the  main  chamber.  A  heating  agent 
is  introduced  into  the  upper  part  of  the  outer 
chamber  at  the  front  and  also  into  the  main  cham- 
ber at  the  front.  The  two  streams  of  hot  gas  unite 
in  the  outer  chamber  behind  the  main  chamber,  and 
the  gas  then  passes  under  the  main  chamber 
through  a  controlling  device  to  the  stack. — AV.  F.  F. 

Ore  briquettes:  Manufacture  of .     H.  G.  Hills, 

Bramhall,  and  E.  AVheeler,  Cheadle  Hulme.   Eng. 
Pat.  137.626,  1.2.19.     (Appl.  2566/19.) 

Finely  divided  iron  sand  or  other  ore  is  mixed  with 
bituminous  matter  and  the  mixture  subjected  to 
distillation  in  open  shallow  trays,  during  which  the 
bituminous  matter  is  coked  and  forms  a  binding 
material  for  the  ore ;  the  distillation  products  are 
recovered.  Lime,  salt,  or  manganese  may  be  mixed 
with  the  ore  so  as  to  modify  the  by-products  or  to 
produce  special  qualities  in  the  ultimate  metal. 

—J.  AV.  D. 


wmx.no.  «i.   CI.  X      METALS;   Ml  i'W.1.1  RGY,  INCL1  DING  1  I  EM  I  1:0. METALLURGY. 


Coating  metal  upon  metal  or  other  conduct. 

surfaces  for  eiectrofyptng  for  printing  work  and 

r  /iAv  purposes,  specially  applicable  to  sound 

-  dm/  //n-  '1A1 .    T.  li    II arris, 

EUrlington.     Eng.  Pat.  137,686,81.3.19.     (Appl. 

a  i.i. .   io  be  coated  is  cleaned  and  immersed 

for  about  il v « ■  minntee  in  ■  solution  containing  1  ll>. 

i  acid,  I  lb   oi  potassium  i  j  anide.  |  lb 

.i  tod  in  m  hydroxide,  and   l   lb,  of  noetic  acid  per 

gallon  of  notation.     By  passing  a  current  of  -I  amps. 

lit  l  volts  .i  linn  deposit  .4  arsenic  is  formed,  niul 

if  then  coated  with  nickel  to  ■  thickness  of 

about  0"002  in.     A  strengthening  layer  of  nipper  is 

applied    by    electrolytic    means  and    the    plate    is 

stripped  "if.    The  nickel  facing  imparts  a  greater 

of  resistance  to  wear  than  is  obtained  with 

■ , ,|.[ >.  t  ahcjlla,     0    A.  K. 

Ltxiviating  and  leashing  granular  or  pulverulent 
!     atratus  for .    G.  GrSndsJ,  Djursholm, 

-     den.       Eng.   Pat.   137,930,  12.2.19.      'Appl. 

8464/19.) 
Vats  with  curved  bottoms  are  placed  side  by  side  al 
different  levels.  A  shaft  over  each  vat  carries  oscil- 
lating arms,  to  which  are  connec  ted  angular  feeding 
iikI  stirring  devices.  The  ore  is  traneported  from 
cine  vat  to  tlu'  next  higher  vat,  and  the  solvents  or 
washing  agents,  which  are  admitted  by  several  in- 
lets, pass  from  vat  to  vat  by  conduits  in  an  opposite 
direction  to  the  ore. — J.  \V.  D. 

[Aluminium!  tolder;  Method  of  making  .    J. 

Salin,  Assignor  to  C.   I.    A.   Whitney,  Albany, 
N.V.     0.8.  Pat.  1,326.971,  6.1.90.     Appl.  3.8.18. 

A  HK.i.ATivuY  small  <|iia ii tity  of  salt  is  added  to 
1  aluminium,  then  a  relatively  large  quantity 
of  tin  is  added,  the  heat  is  allowed  to  decrease,  tin- 
product  coveml  to  prevent  oxidation,  and  zinc  in 
of  the  aluminium  and  in  considerably  less 
quantity  than   the  tin  added. — A.  de  W. 

for  aluminium.    J.  Segura,  New  York.  U.S. 
Pat.  1,328,694,  80.1.20.    Appl.,  21.10.1!'. 

A  Kiii.nK.it  for  aluminium  consist*  of  75 — 95  parts  of 
lead.  185 — 205  parts  of  tin,  185 — 205  parts  of  sine, 
parts  of  antimonv.  and  5 — 2"i  parts  of  "  white 
metal  "  (Sn  80—90,  Sb  5—15,  and  Co  3— Id     I. 

— C.  A.  K. 

Una  system;  Hermetic  unit  .     W.  ALA. 

Johnson.  Hartford,  Conn.     U.S.  Pat.  1,327,282, 
6.1.20.     Appl..  18.2.15. 

An  intermediate  readily  oxidisahle  product  is  pre- 
l  by  heating  the  charge  and  is  transferred  out 
of  contact   with   air  from   the  furnace  in  which   it 
was  formed  to  the' actual  smelting  furnace. — T.  St. 

per    aUoy;    Surface-coloured    article    of    . 

\ce-colouring   article)   of   cop] 
alio  i      I     C.  Merriman,  Assignor  to  Winchester 

li-  peatine   Arm-   Co.,   NVv.    Haven,  Conn.     U.S. 
Pate.    1,327,400   and    1,327,401,   6.1.20.       Appl.. 
■  19. 

Tiik  articles  to  bo  coloured  are  dipped  in  an  acid 
oxidising  haih  and  afterwards  in  an  acid  solution 
teining  Bulphide   and   an   arsenious  compound 
giving  a  surface  finish  of  black  colour. — J.  W.  D. 

iiarationof .  AT. 

r  to  I.    M.  I-  iii.-nian,  Los  Angeles, 
-    Pat.  1,327,636,  6  1.20.     Appl..  20.2.18. 

Tin   on  ached  with  hydrochloric  acid  and 

separated    solution    treated    to    obtain    a   chloride. 


This  i-  then  decomposed  by  heat  and  the  chlorine 
-M  obtained  is  utilised  in  r<  producin  |  thi  ■  iching 
solution.— T.  St. 


UetaUr        a]  ,    ocett  treat- 
ment "/ '      W.  E  Greenawalt,  Denver,  Colo. 

i    -    Pal  20  1.20      Appl.,  B  - 

Con  i  K  ,  li.  treated  with  Bulphurous  acid  in  the 
presence  oi  a  solution  ol  copper  Bulphate.  Copper 
i-  d.  positi  -1  from  the  mix<  -1  soluti  in  of  -  oppi  r  buI- 
phnte  and  sulphite  by  electrolysis,  and  the  re- 
ited  Bulphuric  acid  solution  is  employed  to 
complete  the  extraction  of  ooprx  r  from  the  treated 
ore.— C.  A.  K. 


and  titnUar  scrap:  Method  of  melting  . 

Electric  furnaces.  Method  of  and  meant  for 
melting  brass  and  similar  scrap.  W.  R.  Clark, 
Assignor  to  Bridgeport  Brass  Co.,  Bridgeport, 
Conn.  U.S.  Pats,  (a)  1.328,712,  <i0  1.32<,713,  and 
(o)  1,328,714,  20.1.20.  Appl.,  (a)  6.5.18,  (b) 
31.5.18,  and  (0)  13.6.18. 

(a)  Thk  metal  is  melted  in  an  electric  induction  fur- 
nace having  B  secondary  channel,  and  the  upper 
surface  I-  healed  liv  independent  means  to  prevent 

solidification  thereof.      (n)  Aii  electric   resistance 

clement  is  provided  in  the  furnace  chamber  above 

the  charge  to  pre  V"  nl  the  chilling  of  the  surface  of 
the  charge.  (o)  A  preheated  side  chamber  is 
attached  to  the  melting  furnace,  which  is  fed  by 
a  slow,  continuous  advancement  of  the  metal  -crap 
through  the  preheating  chamber. — C.  A.  K. 


Concentrating  ores;  Method  and  apparatut  for 
.  J.  M.  Callow,  Salt  Lake  City,  Utah,  As- 
signor to  Pneumatic  Process  Flotation  Co..  New 
fork.    D.8.  Pat.  1,329,335,  27.1.20.   Appl.,  1.4.14. 

An  ore  mass  consisting  of  metalliferous  and  non- 
metalliferous  ingredients  is  formed  into  a  pulp  with 
water.  The  pulp  then  flows  through  a  receptacle 
and  forms  therein  a  pulp  body  of  gradually  in- 
■  n  using  depth.  Air  under  different  pressures  is 
delivered  to  the  pulp  at  different  levels,  and  the 
rising  hubbies  of  air  adhere  to  and  convey  the  metal- 
liferous particles  to  the  top  of  the  pulp  from  which 
they  are  caused  to  How  laterally  and  are  collected. 

—J.  AV.  D. 

Molybdenum ;    Recovery    of  from    its    ores. 

H.    A.    Doernc-r,    Meriden,    Conn.        U.S.    Pat. 
1,329,380,  3.2.20.     Appl.,  14.4.19. 

A  cubbknt  of  chlorine  gas  is  passed  through  molyb- 
denum-containing mate-rials,  such  as  ores  and  con- 
centrates,  maintained   at  about  500°  C.   and  the 

resulting  eases  are  trcat.-d  for  the  recovery  of 
molybdenum  compounds.— J.  AV.  D. 

Arc-wei  trade,     P.  F.  Kinkead.  Assignor  to 

The  Lincoln  Electric  Co.,  Cleveland.  Ohio.  U.S. 
Pat.  1,329,530,  3.2.20.  Appl..  1.11.19. 
Finki.y  divided  mi  tallic  iron  is  supplied  along  the 
length  of  the  negative  iron  electrode  for  the  pur- 
pose of  Bupplying  iron  vapour  for  the  maintenance 
of  the  arc  during  the  welding  operation. — C.  A.  K. 

n, .  j.     Eng.  Pat.  137,628.     See  I. 

Blast-;  as.     Eng.  Pat.  137."  II  v 

Gas  for  welding.     U.8.  Pat.  1,829,400.    See  Ha. 

from   kish.       U.S.  Pat.  1.328,845. 
See  VII. 
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XI.-ELECTRO-CHEMISTfiY. 

Electrochemical    oxidation    of    benzaldehyde    and 

benzoic  acid.    Fichter  and  Uhl.     See  XX. 

Patents. 

High-frequency  coil  [for  use  in  melting  refractory 

material];     Artificially     cooled    .       E.     F. 

Northrup,  Princeton,  N.J.,  Assignor  to  The  Ajax 
Metal  Co.,  Philadelphia,  Pa.  U.S.  Pat.  1,328,336, 
20.1.20.  Appl.,  18.4.19. 
In  a  process  for  melting  refractory  material  by 
electric  inductive  heating  the  material  is  enclosed 
within  a  coiled  conductor,  through  which  a  high- 
frequency  current  is  passed.  The  conductor  is 
cooled  artificially  to  reduce  its  resistance,  improve 
its  insulation,  and  permit  closer  coupling. 

— W.  E.  F.  P. 

Distillation  of  coal.     Eng.  Pat.  137,572.     See  IIb. 

Sulphuric  acid.     U.S.  Pat.  1,328,552.     See  VII. 

Insulating  composition.     U.S.  Pat.  1,329,084.     See 
VIII. 

Electric  furnace.     U.S.  Pat.   1,328,713.     See  X. 

Arc-icelding  electrode.   U.S.  Pat.  1,329,530.   See  X. 

Extracting  oils.     U.S.  Pat.  1,326,968.     See  XII. 


XII.-FATS;    OILS;    WAXES. 

Olive  oil ;  Adulteration  of [with  tea-seed  oil]. 

J.    Cofman-Nicoresti.        Pharm.    J.,    1920,    104, 
139—140. 

Much  of  the  olive  oil  now  on  the  market  is  largely 
adulterated  with  tea-seed  oil.  The  commercial 
varieties  of  this  oil  sold  at  the  present  time  include 
the  Chinese  product,  expressed  from  the  seeds  of 
Thea  sasanqua  (this  J.,  1908,  454),  Assam  oil,  and 
Japanese  oil  (this  J.,  1908,  948).  A  similar  oil 
(tsubaki  oil)  is  expressed  from  the  seeds  of  Thea 
japonica  (this  J.,  1908,  454).  All  these  oils  agree 
closely  in  physical  and  chemical  characters,  the 
iodine  value  ranging  from  801  to  927.  Four 
samples  of  commercial  tea-seed  oil  showed  :  Sp.  gr. 
09173— 09198;  saponif.  value,  179-5— 189-4;  and 
iodine  value,  8V7 — 88'92.  Tea-seed  oil  does  not 
give  any  coloration  in  Halphen's  or  the  Baudouin 
test,  but  on  shaking  10  c.c.  with  10  c.c.  of  a  mixture 
of  equal  parts  by  weight  of  strong  sulphuric  acid, 
concentrated  nitric  acid,  and  water  and  keeping  the 
tube  for  20  mins.  in  boiling  water  the  oil  layer 
becomes  pink.  In  the  case  of  mixtures  of  olive  oil 
with  less  than  20%  of  tea-seed  oil  the  pink  colour  is 
very  faint,  but  by  adding  10%  of  tea-seed  oil  a 
coloration  may  be  obtained.  A  control  test  with 
pure  olive  oil  containing  10%  of  tea-seed  oil  should 
give  no  pink  coloration  under  the  same  conditions. 

— C  A.  M. 

(Heditschia  (black  locust)  seeds;  Oil  from  and  en- 

zymic   properties   of  .    F.    Kryz.     Oesterr. 

Chem.-Zeit.,  1919,  22,  167—169. 

The  seeds  of  the  black  locust  (Gleditschia  triacan- 
ihus,  L.)  yielded  on  extraction  with  ether  a  viscous 
yellow  neutral  oil,  which  had  a  faint  odour  but  no 
taste.  The  seeds  contained  a  catalase,  a  peroxy- 
dase,  and  a  lipase.  On  mixing  2  grms.  of  the  finely 
powdered  and  sifted  seeds  with  20  grms.  of  neutral 
olive  oil  and  10  c.c.  of  neutralised  xylene  water,  and 
leaving  the  mixture  at  20°  C.  for  four  days,  the 


amount  of  fatty  acids  liberated  corresponded  to 
ll-0  cc.  of  N /2  sodium  hydroxide  solution.  No 
better  results  were  obtained  by  adding  acid,  man- 
ganous  sulphate,  or  powdered  nickel  to  the  pow- 
dered seed,  which  additions  have  been  found  to 
simulate  the  lipolytic  activity  of  castor  seed.  The 
lipase  of  < Heditschia  seeds  is  much  less  active  than 
the  castor  seed  enzyme. — C.  A.  M. 

Oleatcs  and  stearates  of  certain  metals.     M.  d'A. 

Albuquerque.    Revista  Chim.  pura  e  appl.,  1916, 

1.  [Reprint. J  8  pages. 
The  oleates  and  stearates  of  certain  heavy  metals 
were  obtained  by  precipitating  solutions  of  their 
salts  with  alkali  oleate  and  stearate.  The  absorp- 
tion spectra  and  the  oxidation  by  hydrogen  per- 
oxide of  the  ethereal  solutions  of  the  metallic  soaps 
were  investigated.  (See  also  J.  Chem.  Soc,  1920, 
i.,  216.)— W.  R.  S. 

Oxidation  of  paraffin.     Kelber.     See  IIa. 

Lipase  of  germinated  barley.  Maestrini.  See 
XVIII. 

Patents. 
Oils;  Process  of  extracting  from  fatty  sub- 
stances. G.  D.  Rogers,  Gloucester,  Mass.  U.S. 
Pat.  1,326,968,  6.1.20.  Appl.,  7.3.19. 
The  material  is  comminuted,  mixed  with  a  saline 
electrolyte,  and  the  mixture  passed  through  and 
electrolysed  in  a  conduit  provided  with  electrodes 
of  opposite  polarity  extending  longitudinally  there- 
through, the  mixture  then  being  passed  through  a 
device  for  effecting  separation  of  the  liberated  oil. 

—A.  de  W. 

Fatty  and  oily  matters;  Process  for  the  extraction 
of from  wet  sludges.  L.  D.  Jones,  Phila- 
delphia, Pa.,  Assignor  to  The  Sharpies  Specialty- 
Co.,  West  Chester,  Pa.  U.S.  Pat.  1,328,047, 
13.1.20.     Appl.,  11.12.18. 

The  sludge  is  treated  with  a  solvent  to  extract  the 
fatty  and  oily  matter,  and  the  resulting  mixture, 
with  the  aqueous  solution,  is  treated  in  a  centri- 
fugal apparatus  to  separate  the  oily  solution  from 
the  aqueous  solution  and  from  the  insoluble 
materials.     The  insoluble  material  is  floated  off. 

— W.  F.  F. 


Oils:  Process  for  producing  fatty  ■ ■  of  low  solu- 
bility in  petroleum  spirit.  Chem.  Fabr.  Flors- 
heim  Dr.  H.  Noerdlinger,  Florsheim.  Ger. 
Pat.  302,443,  6.3.17. 

Fatty  oils,  such  as  rape,  olive,  sesame,  and  linseed 
oils  are  treated  first  with  air,  by  known  methods, 
and  then  with  steam,  preferably  superheated,  and 
under  pressure  if  necessary.  The  treatment  with 
air  is  carried  out  at  temperatures  between 
100°  C.  and  that  at  which  spontaneous  heat- 
ing commences.  The  products  are  only  slightly 
soluble  in  petroleum  spirit,  and,  owing  to  their 
high  viscosity,  are  suitable  for  lubricating  pur- 
poses.— J.  H.  L. 

Glycerin  solutions;  Process  for  obtaining  concen- 
trated   from  dilute,  highly  impure  solutions. 

K.  LofH,  Berlin.     Ger.  Pat.  314,446,  6.10.18. 

The  solutions  are  treated  with  alcohol  or  other 
solvent  for  glycerol,  and  frozen.  If,  for  example, 
a.  solution  containing  3%  of  glycerol  and  up  to  10% 
of  mineral  salts,  besides  proteins,  carbohydrates, 
etc.,  is  gradually  frozen,  ice  crystals  collect  at  the 
surface  and  the  impurities  are  deposited  as  a  pre- 
cipitate. Methyl  or  amyl  alcohol,  acetone,  fur- 
fural, or  epichlorhydrin  may  be  used  instead  of 
ethyl  alcohol— J.  H.  L. 
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XIII.-  PAINTS  ;   PIGMENTS  ;     VARNISHES  ; 
RESINS. 

■  'ic  .     P.    Nil  olardoi 

I      Coffignier.     Bull.   800.   Chim.,   1920,   27, 
172 
A  MMiiKit  of  metallii  d  prepared 

from  ■  sample  of  1    lophonj  by  heating  it  with 

iponding  metallic  oxides. 

1         pparent  acidity,  bj    titration  with  alcoholi< 

the  yield,  the  amount  of  the 

t   insoluble  in   turpentine^  and   the   ! 

1,  tin    pro  ned      In  all  cases 

100  guns,  m  reain  was  used. 


kM&tBcoxMe. 


Yield. 


Nature. 


Weight 

us.  1. 


Resin 
lost. 


Aw»-     An7Dt 

x*'ruo      insoluble 

"*""»•   £n?ine. 


Lllh*ri.'i' 

IffTOS. 

20 

BS- 

2 

65-5 

1-80 

Litharge    . . 

29 

119-5 

95 

370 

2-411 

Litharge    . . 

31 

119-5 

11-5 

14-2 

5-50 

Litharge    . . 

34 

121-5 

1 2  5 

289 

a- 70 

gill,  ktlme 

6 

80-5 

25-5 

47  4 

8-80 

SUked  lime 

7-93 

92-5 

13  5 

4-30 

Makixl  lime 

12-82 

960 

11-5 

29-8 

6-10 

ManiMnr-"  lii'.Niiii' 

60 

90-5 

15-5 

14;>o 

490 

Mamtaneee  dioxide 

75 

91-5 

16-9 

6-ao 

Man;  iiufi-'  dioxide 
Cobalt  oxide 

8  5 

770 

31-5 

1010 

710 

15 

870 

17-5 

22-90 

Cobalt  oxide 

5-5 

1S-5 

1190 

19-80 

Cobalt  oxide 

65 

84-5 

120 

118-5 

81-50 

Cobalt  oxide 
Slaked  lime 

50  | 
1-5  I 

840 

260 

89-7 

9-83 

Litharge    . . 
HkagJUMM  0.-  Xid- 

MO 
40 

1030 

110 

92-5 

4-70 

Lilharge    . . 

Manganese  dioxide 

970 

170 

89-7 

140 

Slaked  lime 

24 

Solubility  determinations  show  that  turpentine  is 
the  best  "solvent  of  th<  lates,  chlorofon 

benaene  being  the  next  best  solvents.     The  intro- 
duction  <>i  .1  -- !n;ill  amount  of  lime  materially  a 

imbination  of  the  other  oxides  and  yields  more 
soluble  driers.     The  to  es  with  the 

tempera-tun  to  '••  hii  h  the  mixture  of  oxide  and  resin 

ited. — W.  <•. 

.In'  ide.     De  Baeho.     Sec  VII. 

ir  lakes.    Brenner.     >•■    Will. 

Patents. 

its.  W.  E. 
W  ight,  Bar  Village.  Ohio,  U.S.A.  Eng.  Pat. 
187,475,5.6.19.     (Appl.  14,846  19.) 

A  RKun-snxi  i)  paint  consists  of  lead  and/or  zinc 
ats    Iihi   part-,    tung  oil  4 — 14  parts,   an  oil 
adapted   to  retard  drying  of  the  tung  oil  (prefer- 
parts,  a  (hying  oil  other 
than  tang  oil  (preferably  linseed  oil)  5 — 15  parts. 
and   a  volatile   thinner   18 — 2-1   parts.     The  use  of 
•  an  oil  to  retard  drying  of  tung  oil  is  speci- 
fically   claimed.        The   pigment   is   ground    in    the 
drying    oil    other    than    tung    oil,   one-half   of   the 
thinner  is  added,  and  then  the  mixed  tung  oil  and 
Kjya    bean    oil)    before   adding     the     re- 
mainder  of  the  thinner.— A.  de  W. 

■  )ils  suitable  for  cement  and  concrete;  Manu- 
re of  .        F.    Boehm,   Ltd.,   and  C.   A. 

Beihl,    London.       Eng.    Pat.    137,878,    10.12.18. 
18.) 

\  ri.i  tiiiiF  or  animal  oil  is  polymerised  to  produce 

mass  which  i<  dissolved  in  epichlor- 

hydnn   dichlorhydrin,  tetrachloroethane,  or  penta- 


chloroethane       A  metal  linoli  Ided  to  tho 

solution,  which  is  then  thinned  with  turpentine  or 
turpentine  substitute.  Examples  are  given  in  which 
cotton  seed  oil  and  a  mixture  of  soya  bean  and  lin- 
seed oils  an-  employed      \\ .  IS.  P.  r 

Painted  or  varnished  at  I 

art  of  trt  i  ]  .     r     \i    Cunliffe, 

v        nor  to  Ai  1    B  r       |>.  ■  not,  Mich 

U.S.  Pal     (a)  1,327,318  and  (b)  1,327,814,  6.1.20, 
Appl.,  27.12.16, 

ia1!  A  drying  chamber  has  an  air  inlet  near  the 
top,  and  m  the  air  horizontally 

t   it  will  settle  down      in  mass  formation" 
apon   the  thin   the  1  ontainer.     Th 

wall  ot  th.   container  is  Bpaced  vertically  From  the 
article  to  be  treated,  and  the  space  in-low  the  de- 
is  unobstructed,   bo  that  the  air  meets  the 
after   losing  substantially   all   its   velocity. 
1  in  \'.imi  -In  d  art  icles  an  di  ied  in  the  lower  pi 
chamber  as  described  under  (a).     A    de  W. 

Shellai  ate  and  process  of  producing  same. 

J.  K.  Kohler,  Stockholm.     U.S.   Pat.   1,327,832, 
6.1*20.    Appl..  22.4.18. 

Axobphotjs  resin  acids  separated  from  the  natural 
resin  of  conifers  are  combined  with  glycerin  to  form 

a    shellac    substitute       (See   also    Kng.    I'at.     I'. 
of  1918;  this  J.,  1919,  128  a.)— A.  de  \\ 

/<  substances  of  vegetable  origin  suitable  for 
impregnating  substitutes  for  textile  fibres;  Pro- 

for  preparing  .     C.  S.  Fuchs,  Heppen- 

heim.    Gcr.  Pat.  81  1,418,  1  1.2.18. 

LlGNlC    a.ids    obtained    by    alkaline   treatment    of 
able    materials   arc   converted    into    resin-like 
substances  by   the  action  of  oxidising  agents,   e.g., 
chlorine.     The  products  obtained  b;  ion  or 

halogens  on  the  lignic  acids  derived  from  straw  are 
readily  soluble  in  acetone,  amy]  acetate,  and 
"  Propol  "  (Bayer),  and  form  a  hard,  tenacious, 
lustrous  surface  after  evaporation  of  the  solvent. 

—J.  H.  L. 

-soap  produced  by  heating  comminuted  wood 
with    sodium   carbonate ;    Process  for   purifying 

.     A.  Lange,  Tomaszow,  Poland.     Ger.  Pat. 

.•111.445,  30.4.18. 

Thk  alkaline  liquor  obtained  by  heating  com- 
minuted wood  with  sodium  carbonate  deposits  on 
cooling  a  sludge  containing  resin  soap  and  lignin. 
This  is  separated  from  the  supernatant  liquor  and 
warmed  with  sodium  hydroxide,  "hereupon  the 
soap  forms  large  flocks,  which  are  collected  and 
treated  with  a  small  quantity  of  sodium  peroxide 
to  oxidise  any  lignin  still  present.  Tho  liquor  con- 
taining dissolved  lignin  is  evaporated  to  recover 
the  excess  of  soda  by  1  rystallisation,  and  may  then 
be  used  as  a  binding  agent  in  the  manufacture  of 
briquettes. — .T.  H.  I.. 


XIV.-INDIA-RUBBER ;  GUTTA-PERCHA. 

Patents. 

Rubber-like  masses;  V —  m  for  producing  soft  and 

I,,,,, I  .      h.  Otto  Traun's  Forschungslabora- 

t, iiium,  G.m.b.H.,  Hamburg.  Ger.  Pat.  314,560, 
25.2.15. 
Oils  are  mixed  with  fatty  acids  in  emulsifying 
(homogenising)  apparatus  and  treated  meanwhile 
with  sulphur  chloride  alone  or  together  with  neutral 
organic  liquids.  After  the  reaction  is  complete  the 
product  is  washed,  neutralised,  and  heated  with  or 
without  addition  of  a  tilling  material.  Hard  or  soft 
products  may  thus  be  prepared  from  linseed  oil, 
oleic  acid,  and  10      rubber  solution. — J.  H.  L. 
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Rubber-    or    leather-like    masses    from    yeast    and 

formaldehyde;  Manufacture  of .  H.  Bliicher, 

Leipsio-Gohlis,  and  E.  Krause,  Berhn-Steghtz. 
Ger  Pat  311,728,  20.11-15.  (See  also  Ger.  Pat. 
289,597:  this  J.,  1916.  430.') 
The  materials,  consisting  of  yeast  and  formalde- 
hyde, with  or  without  the  addition  of  proteins, 
phenols,  oils  or  glycerin,  are  mixed  with  glue  in 
such  quantity  that  the  pressed  articles  remain  soft 
and  flexible  after  cooling.  The  plastic  masses  are 
pressed  up  with  textile  fibres  or  fabrics  or  with 
metal  parts.  The  properties  of  the  finished  pro- 
duct, especially  its  hardness,  depend  principally  on 
the  pressure  employed.  The  higher  the  pressure 
the  more  nearly  the  product  approaches  in  its 
physical  properties  to  leather.  The  lower  the  pres- 
sure the  more  nearly  it  resembles  rubber.  If  very 
little  or  no  moulding  pressure  be  employed,  soft 
elastic  articles  are  obtained  which  have  a  con- 
sistence similar  to  that  of  pure  Para  rubber. 

— J .  F .  B . 

Gas  for  balloons.    Ger.  Pat.  303,966.    See  Ha. 

XV.-LEATHER;  BONE;  HORN;  GLUE. 

Mimosa    bark    and    [tanning]    extract;    Sugars    in 

.        A.   Harvey.        J.   Soc.   Leather   Trades' 

Chem.,  1920,  4,  11—13. 
Four  samples  of  Natal  mimosa  bark  contained 
1-5 — 29%  of  disaccharides  and  V6 — T9%  of  mono- 
saccharides, which  is  greater  than  the  sugar  con- 
tent of  any  other  tanning  material  except  pine 
bark  extract.  The  total  amount  of  sugar  in  mimosa 
extracts  appears  to  increase  with  increasing  ex- 
traction pressure.  Probably  hydrolysis  of  di- 
saccharides to  monosaccharides  takes  place  during 
the  manufacture  of  the  extracts,  especially  when 
high  pressures  are  employed.  Pure  unadulterated 
mimosa  extracts  yielded  22 — 4'4%  of  mono- 
saccharides and  3'2 — 7'2%  of  disaccharides.  The 
Customs  authorities  levied  duty  on_  extracts  con- 
taining 4%  of  dissaccharides. — D.  W. 

Sulphite  cellulose;   Detection   of  in   tanning 

extracts.      G.     E.    Knowles.       J.     Soc.    Leather 
Trades'  Chem.,  1920,  4,  13—15. 

Puhe  solubilised  quebracho  extracts  give  precipi- 
tates with  hydrochloric  acid,  but  not  with  organic 
acids.  Formic  acid  has  been  substituted  for  hydro- 
chloric acid  in  a  modified  form  of  the  Procter-Hirst 
test,  and  ha.s  proved  more  satisfactory.  A  positive 
test  with  this  modified  procedure  does  not  neces- 
sarily indicate  sulphite-cellulose,  as  synthetic  tan- 
nins give  a  similar  precipitate. — T>.  W. 

[Tannery]  lime   liquors;  Analysis  of  .     F.   C. 

Thompson  and  W.  R.  Atkin.       J.  Soc.  Leather 
Trades'  Chem.,  1920,  4,  15—17. 

The  precipitates  obtained  by  neutralising  lime 
liquors  with  acids  or  by  adding  excess  of  acid  have 
hitherto  been  assummed  to  be  due  to  dissolved  hide 
substance.  The  authors,  however,  have  shown  them 
to  be  due  entirely  to  dissolved  keratinous  matter 
derived  from  the  hair  and  epidermis,  and  not  to 
dissolved  hide  substance.  About  one-half  of  the 
dissolved  keratinous  matter  is  precipitated.  Solu- 
tions obtained  by  treating  gelatin  and  hide  powder 
with  lime,  or  lime  and  sodium  sulphide,  did  not  give 
any  precipitate  on  neutralising  or  adding  excess  of 
acid.— D.  W. 

Patents. 

Cellulose     derivatives;     Material     [leather     etc.] 

treated    with    ■ .       J.    J.    Byers,    Brookline, 

Assignor    to    Products  Syndicate,  Inc.,   Boston, 
Mass.  TJ;S.  Pat.  1,327,197,  6.1.20.  Appl.,  10.1.17. 

Leather   or  other   fibrous   material,   after  drying, 


is  impregnated  throughout  with  a  cement  which 
includes  soluble  nitrocellulose  and  a  non-oxidising 
oil— L.  L.  L. 

Strings  made  from  animal  tendons  and  products 
made    therefrom;    Process    for    increasing    the 

elasticity  of  .     H.   Gratzer,   Vienna.     Ger. 

Pat.  305,196,  22.10.15.  Int.  Conv.,  29.9.15. 
The  threads  of  other  products  are  drawn  through 
hot  water  or  treated  with  steam,  whereby  their 
elasticity  is  increased,  and  the  increase  is  rendered 
permanent  by  a  further  treatment  with  glycerin. 
The  process  may  be  preceded  by  a  preliminary  tan- 
ning of  the  material,  but  a  complete  tannage  is 
to  be  avoided  if  the  elasticity  is  to  be  maintained 
by  treatment  with  glycerin.  By  tanning  the 
material  completely  it  contracts  extensively,  ac- 
quiring a  compact  structure  and  great  mechanical 
strength,  exceeding  in  this  respect  even  leather. 

— H.  J.  H. 

I.inlh.r-like  masses.    Ger.  Pat.  314,728.    See  XR*. 


XVI.-S0ILS;  FERTILISERS. 

Clay;  Coagulation  of and  the  protective  effect 

of  humic  acid.     S.  Odeii.     J.  Landw.,  1919,  67, 
177—208. 

Experiments  were  made  with  suspensions  of  two 
clays  of  different  character,  purified  by  dialysis, 
and  diluted  with  conductivity  water  to  about  1% 
concentration.  Varying  amounts  of  colloidal  humic 
acid  were  added  to  10  c.c.  of  each  suspension  and 
the  effect  on  coagulation  noted.  The  minimum 
amount  of  humic  acid  required  to  produce  a  pro- 
tective effect  on  the  addition  of  ammonium  nitrate 
solution  as  coagulant  was  0'065  mgrm.  in  one  case 
and  014  mgrm.  in  the  other.  Much  larger  amounts 
of  humic  acid  were  required  to  prevent  coagulation 
with  barium  nitrate  and  ctesium  chloride.  The 
with  ammonium  nitrate  and  lithium  chloride.  The 
protective  effect  of  humic  acid  appears  to  be  of 
the  same  order  as  that  of  other  colloids,  but  is 
greatly  influenced  by  the  concentration  of  the  elec- 
trolytes present.  The  effect  appears  to  be  specific 
in  character  for  different  clavs  and  electrolytes. 

—J.'  H.  J. 

h'ir'tl   experiments;  Relation   between  the   size  of 

■plots  and  the  errors  of  single  observations  in  • . 

H.  Vageler.    J.  Landw.,  1919,  67,  97—108. 

An  experiment  was  made  with  128  field  plots  each 
of  rye.  oats,  potatoes,  and  kale,  the  size  of  the 
plots  being  25  sq.  m.  in  the  case  of  rye  and  oats, 
75  sq.  m.  in  the  case  of  potatoes,  and  5  sq.  m.  in 
the  case  of  kale.  The  crops  obtained  on  each  plot 
were  weighed.  Various  methods  of  calculating  the 
mean  value  and  the  experimental  error  were  worked 
out,  and  it  is  shown  that  the  deductions  to  be 
drawn  vary  according  to  the  method  of  computation 
employed. — J.  H.  J. 

Crop  production;  An  experience  in .     W.   H. 

Jordan  and  G.  W.  Churchill.     New  York  Agric. 
Exp.  Stat.,  Bull.  465,  June,  1919,  1—20. 

An  experiment  in  crop  production  is  described  in 
which  crops  of  corn  (maize),  oats,  wheat,  and  grass, 
clover  and  timothy,  have  been  grown  in  a  4-year 
rotation  for  16  years.  The  fertilisers  used  were  farm- 
yard manure,  a  complete  fertiliser,  and  an  acid  phos- 
phate (superphosphate)  with  a  minimum  amount 
cit  nitrogen,  while  two  plots  received  no  fertiliser. 
The  largest  crop  was  given  by  the  farmyard  man- 
ure, closely  followed  by  the  complete  fertiliser  ; 
these  two  plots  gave  a  56%  increase  (dry  weight) 
over  the  plots  without  fertiliser.  The  plot  with 
the  incomplete  fertiliser  gave  a  33%  increase  over 
the  unmanured  plots.        The   grass   plots  growing 
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larger  yield  oi  drj  matter  than  tta 

timothy  grass,  although  the  timothy  main- 

l  j  telda  as  the  d  >ver  on  the  unman- 

ur—  1  plots.     Analyses    't   the  toil  nrere  made,  bul 

elation  »as  found  between  the  results  ol  a  soil 

analysis  and  the  fertility,    The  oheapest  fertil 

U  crop  value  \\.c-  superphosphate  with  :i 
trai  lium  niti         added      J.  H.  ■'. 

ure-nitrogen     in 

.',•   Influence  of  fin  C 

1   and   V    Bengtsson.     Soil  Si  i.,    1919,  B, 

Thi  addition  ..i  calcium  carbonate  to  neutral  or 
It  does  n"i  oause  any  favourable 
in tl ii-  nee  "ii  the  nitrification  ol  the  nitrogen  in 
applied  farmyard  manure,  but,  on  the  contrary, 
when  excessive  dressings  (equivalent  to  '.'  of  oal- 
iiiiiii  oxide)  were  applied  an  impeding  effect  was 
noticed.  The  authors  have  examined  various 
i  »1~  for  the  estimation  of  ammonia-nitrogen  in 
soils,  and  conclude  that  none  of  them  permits  of  an 
accurate  quantitati  tion  of  ammonia  from 

any  and.every  soil.  Boussin  unit's  method  by 
dir.  (  distillation  with  magnesium  oxide  is  pro- 
bably the  moat  satisfactory.    -W.  G 

Sardinia.       M.  Giua.       (ia/.z.  C'liim. 

Ital..  1019,  «!>.  II..  846    349. 

Thk  i>.<  urreiwv  of   veins   of   trioaloium  phosphate. 

Ming  ordinary  phosphorite,  in  the  bat  guano 

front  the  Borutta   grotto  at   Bassari,  Sardinia,   is 

confirmation  i>t'  the  view  that  many 

phatic  deposits  owe  their  origin  to  deposits  of 

guai  3        IsoJ.  Chem.  Soc.,  1920,  i.,  2"<3.'» 

— T.  H.   P. 

.1/    •■     •    in  solid  substrata;  Relation   of  —  -  to 
pi.  suit  balana    for  plants  anil  /■•  ( 

relative    plant-producing    value    of    various 
i  .1.  \Y.  Bhive.    J.  Agric.  Res.,  1920, 

iv  857-  878. 

In     iitd  cultures  varying  the  moisture  content  from 
80      had  no  effect  on   the  optimum   physio- 
I   balance  of  the  nutrient  solutions  for  pro- 
duction.    Good  physiological  balance  and  optimum 
total  concentration  of  a  nutrient  solution  are  not 
ore,   as   the   actual    plant-producing 
value  of  any  fertiliser  treatment  is  largely  deter- 
mined by  the  moisture  conditions  of  the  substratum. 
Th-    highest    yields    of    tops    and    roots    and   high 
transpiration  rates  were  obtained  with  a  moisture 
— W.  <;. 

I.m.r ,  Effect  of upon  the  a  loride  toler- 

Ings.    .1.  A.  Le  Clerc  and  J.  F. 
Breaze  lie      J.  Agric.  R  i      is.  347    356. 

Vi.i'.v  small  amounts  of  calcium  oxii le  or  sulphate 
overcame  the  toxic  effects  of  sodium  chloride  or 
sodium  sulphate.  Magnesium  sulphate  and  barium 
chloride  were  slightly  antagonistic  to  sodium 
chloride.  Potassium  chloride,  sodium  nitrate, 
sodium  phosphate,  ferric  chloride,  and  alum  had 
ect  mi  the  toxicitv  oi  sodium  chloride.  (See 
further  J.  Chen     -         ^pr.,  1920.) — W.  6. 

of l  :  at.    D. 

laaofl  and  A.  <e  Johnson.      1 .   Agric.  Res., 

390. 

Baulky,  nhe.it.  rye.  and  oat  seeds,  espei  ially  when 

1  quality  and  well-dried,  are  able   to  »ith- 

saand  exposure  to  dry  heat  at   IO0    C.  for  thirty 

hour-        Si     I    infections  from  bacterial   blight   ol 

1  rid  the  bai  terial  blight  of 

1  may  be  both  •  liminated 

by  thi.  treatment.    A  number  ol  seed-borne  fungoid 

■  h  a^  n  heat   seal.  (< 
■ad  I  -pp  1.  primary  infections  only,  and 

spot-lil. it<  h  of  barley  (Helmtnthosp  itivum) 


are  practically  eliminated  by  ilu>  drj   heat   treat- 

and    other    diseases    such    a.    net-blotch 

(H.  teres),  stripe  disease  (H    0  1  ol  barley. 

an.l   Belminthoaporium  blotch  of  mils  (II.  ovents- 

irnit  of  barley  and  smuts 

>'i     oats.     ar..     alt rki-d!\     reduced     without. 

material!}   injuring  the  germination  of  the 

\\  .  <;. 

PJonf    ;uici  „,,    the    acidity    or 

hydn  concentration    of    —         1       B 

'         nger.    -~..il  Bci.,  1919,  8,  227    242. 
Cbbtaii    pni  toi  •  must  be  taken  into  account  in  de- 
termining the  hydrogen-ion  concen  I  plant 

juices  (see  page  249  \>.     The  express*  d  i> usually 

becomes  more  acid  on  Btanding,  while  plants  when 
1  ut  and  allowed  to  stand  some  time  before  tb. 
is  expressed  usually  become  mon  alkaline,  Further, 
the  aridities  of  the  leaves,  stems,  and  roots  show 
marked  variations  over  a  24-hour  period.  The 
acidity  of  the  leaves  and  stems  is  highest  in  the 
morning  and  decreases  during  the  day,  while  the 

acidity  of  the  roots  is  highest   during  the  day.     The 

acidity  of  the  Boil  also  influences  the  acidity  of 
the  different   parts  of  plants  grown   on   thi 

Oats,    buckwheat,    soya    beans,    and    COW    pea-    were 

grown  on  acid  soils  and  on   the  same  soils  after 

limine,  ami  it  was  found  that,  with  the  exception 
of  buckwheat,  the  tops  of  the  plants  grown  on  the 
limed  soil  were  usually  more  acid  than  those  grown 
on  the  unlimed  soil.  The  acidity  of  the  roots  of 
the  plants  appeared  to  be  correlated  with  that  of 
the  soil.  The  type  of  fertiliser  also  appears  to 
have  some  influence  on  the  acidity  of  the  plants,  a, 
is  roughly  indicated  by  comparative  trials  with 
sodium   nitrate  and  ammonium  nitrate — W.   (i. 

Plant  juices.    Clevenger.     See  XXIII. 

Bacteria.    Conn  and  Breed.    See  XIXb. 

Patent. 

Ammonium  nitrate  fertilisers.  Norsk  Hydro- 
Elektrisk  Kvaelstofaktieselskab,  Christiania, 
Norway.  Eng.  Pat.  129,974,  25.6.19.  (Appl. 
16,021/19.)  Int.  Conv.,  19.7.18.  (See  also  Eng. 
Pat.  117,823;  this  J.,  1918,  556  a.) 

An  easily  decomposable  phosphate  is  finely  ground 
and  1  part  of  the  powdered  substance  is  mixed  with 
2 — 10  parts  of  ammonium  nitrate.  The  mixture 
is  moistened  with  water,  and  is  then  heated  with 
continuous  stirring  until  it  becomes  granular. 

—J.  H.  J. 


XVII.-SUGARS;  STARCHES;  GUMS. 

[Sugar  cane    milling;']   Colloidal   water,   aj>i 
and  real  imbibition,  and  the  coefficient  of  mixing 

{in J.     C.   Midler.     Bull  Assoc.  Chim.  Sucr., 

1919,  37,  118— 121. 

The  fact  that  successive  crushings  of  sugar  cane 
yield  juices  of  decreasing  sugar-content  and  that  the 
juice  remaining  in  the  bagasse  is  poorer  in  sugar 
than  the  last  mill  juice,  has  been  attributed  to  the 
presence,  in  cane,  of  "  colloidal  water  "  held  by  cer- 
tain constituents  and  distinct  from  the  saccharine 
juice.  .Methods  of  calculating  the  proportion  of 
"colloidal   water,"  the  imbibition,  i.e.,  the  degree 

of  diluti I    the  extracted  juice  corresponding  to 

the  use  ol  a  given  quantity  ol  maceration  water, 
and  the  "coefficient  of  mixing."  i.e.,  the  sugar: 
water  ratio  in  the  Inst  mill  juice,  expressed  as  a 
percentage  of  the  sugar: water   ratio  in   the  final 

by    examples.       The    "  co- 
efficient   of    mixing"    indicates    the    efficiency    of 
maceration.     It  may  be  as  low  as  4.3  \   when  ■ 
jive  amounts  of  maceration  water  are  used,  <-../., 
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35 — 36 r  of  the  weight  of  the  cane,  whilst  co- 
efficients of  68 — 70  may  be  obtained  by  well-con- 
ducted maceration  with  only  18 — 20%  of  maceration 
water  (referred  to  cane),  and  without  any  diminu- 
tion in  the  yield  of  sugar  extracted. — J.  H.  L. 

New  hydrazones  of  some  monosaccharides  [m-tolyl- 
hydrazon.es  of  l-arabinose,  rhamnose,  fucose,  d- 
galactose,  and  d-mawnose~}.  A.  W.  van  der  Haar. 
Rec.  Trav.  Chim.,  1920,  39,  191—193. 

With  wi-tolylhydrazine,  arabindse,  rhamnose, 
fucose,  and  (^-galactose  gave  well-defined  hydr- 
azones: d-mannose  gave  an  amorphous  hydrazone; 
the  hydrazone  from  dextrose  could  not  be  obtained 
pure  and  xylose  and  leevulose  gave  negative  results. 
(See  further  J.  Cheni.  Soc,  Apr.,  1920.) — W.  G. 

Inversion  of  sucrose.    Andre.    See  XIXa. 

Liquefaction  of  starch.    Bettinger.     See  XVIII. 

Inulin  in  artichoke  tubers.    Colin.     See  XIXa. 


XVIII.-FERMENTATION  INDUSTRIES. 

Starch;   Determination  of   the  value  of  different 

acids  for  the  liquefaction  of .     P.  Bettinger. 

Bull.  Assoc.  Chim.  Sucr.,  1919,  37,  126—131. 

In  distilleries  which  employ  Mucors  as  saccharify- 
ing agents,  raw  cereal  mashes  are  commonly  cooked 
under  pressure  in  presence  of  a  small  quantity  of 
hydrochloric  acid  to  effect  liquefaction  of  the  starch. 
Experiments  described  indicate  that  in  order  to 
produce  satisfactory  liquefaction  in  mashes  con- 
taining luOO  kilos,  of  ground  cereal  and  40  hecto- 
litres of  water,  by  heating  at  120°  C.  for  30  ruins., 
the  following  quantities  of  ordinary  commercial 
hydrochloric  acid  must  be  added: — 12  litres  for 
rice  mashes.  14  litres  for  maize,  manioc,  or  millet 
mashes,  and  16  for  barley  mashes.  Chemically 
equivalent  amounts  of  sulphuric  acid  produce  less 
complete  liquefaction  under  similar  conditions, 
whilst  oxalic,  tartaric,  and  acetic  acids  act  much 
more  feebly  in  the  order  given.  A  part  of  the 
added  acid  is  neutralised  by  alkaline  constituents 
of  the  mash,  and  a  further  part  (in  the  case  of 
mineral  acids)  is  replaced  by  weaker  acids  dis- 
placed from  their  salts.  If  allowance  is  made  for 
these  factors  the  liquefying  activities  of  the  various 
acids  may  be  accounted  for  by  their  relative  degrees 
of  ionisation. — J.  H.  L. 

Enzymes.    I.     Amylase  of  germinated  barley.    D. 
Maestrini.     Atti  P>.  Accad.  Lincei,  1919,  2S,  II., 

393—394. 

The  amylase  of  germinated  barley  may  be  extracted 
by  means  of  distilled  water,  but  a  more  active  ex- 
tract is  obtained  if  the  water  contains  0'003  mol.  % 
of  acetic  acid;  if  a  highly-active  solution  is  re- 
quired the  extraction  should  occupy  at  least  6  hours. 
By  this  extract  commercial  soluble  starch  is  highly 
degraded,  even  in  a  neutral  medium,  but  barley, 
potato  or  maize  starch  is  not  converted  unless  first 
gelatinised  and  unless  the  medium  has  a  certain 
acidity,  namely,  0'003  mol.  %  of  acetic  acid.  The 
nature  of  the  starch  is  without  appreciable  influ- 
ence on  the  amylolytic  activity.  Hydrochloric  and 
acetic  acids  activate  the  amylolytic  decomposition 
to  similar  degrees.  Potassium  hvdroxide  in  the 
concentration  0'003  mol.  %  paralyses  the  amvlolytic 
activity  in  10  hours.  The  yield  of  reducing  sugar 
resulting  from  the  action  of  the  amylase  has  its 
maximum  value  at  about  45°  C,  and  diminishes  to 
zero  at  about  70°  C. — T.  H.  P. 


Enzymes.  II.  Protease  and  lipase  of  germinated 
barley.  D.  Maestrini.  Atti  R.  Accad.  Lincei, 
1919,  28,  II.,  456— 458. 
The  protease  of  germinated  barley  cannot  be 
extracted  by  water.  If  distilled  water  is  used, 
the  barley-water  emulsion  shows  no  proteolytic 
activity,  but  the  latter  becomes  marked  if  the  water 
contains  0'003  mol.  %  of  acetic  acid.  If  very  high 
enzymic  activity  is  desired,  the  contact  of  the  meal 
with  the  acidified  water  must  occupy  at  least  6  hours 
at  20° — 30°  C.  If  the  emulsion  is  rendered  neutral 
towards  litmus  by  means  of  potassium  hydroxide 
and  then  acidified  with  hydrochloric  acid  to  the 
extent  of  0'003  mol.  % ,  its  proteolytic  activity  is 
diminished ;  the  activity  is  also  greatly  lowered  if 
0'003  mol.  cj  of  potassium  hydroxide  is  dissolved  in 
the  neutralised  emulsion.  The  enzyme  acts  best  at 
45°— 50°  C,  and  is  destroyed  at  52°— 55°  C.  Ger- 
minated barley  contains  also  a  lipolytic  enzyme, 
the  presence  of  which  is  demonstratable  only  in  the 
emulsion  and  not  in  the  filtrate.     Emulsions  pre- 

I  pared  with  distilled  water  exhibit  only  very  feeble 
lipolytic  activity,  whereas  those  made  with  0'003 
mol.  %  acetic  acid  solution  are  highly  active.  When 
treated  with  this  enzyme  for  48  hours  at  31° — 40°  C. 
sweet  almond  oil  shows  an  acid  value,  expressed  in 
mgrms.  of  potassium  hydroxide,  somewhat  greater 
than  3'\  and  an  ester  value  which  falls  to  150.  At 
the  concentration  0'003  mol.  %  hydrochloric  acid 
weakens  the  action  of  the  lipase.  The  optimal 
ten^erature  is  about  45°  C  and  the  temperature 

'    at  which  the  enzvme  is  destroyed  about  55°  C. 

T.  H.  P. 

i    ■;.  ■  triphosphatase  of  seeds.    A.  Xemec.    Bull.  Soc. 
Chim.,  1920,  27,  153—158. 

It  has  been  shown  (Biochem.-Zeits.,  1919.  93,  94) 
that  glyeerophosphatase  is  very  widespread  in  plant 
cells  and  in  the  tissues  of  ungerminated  seeds.  The 
author  finds  that  this  enzyme  acts  best  in  a  medium 
having  an  acidity  equal  to  0'06-Y,  and  that  the  re- 
action is  bimolecular. — W.  G. 

Teast  cells;  Behaviour  of  certain  dyes  towards  - . 

H.  von  Euler  and  X.  Florell.     Arkiv  Kem.  Min. 
Geol.,  1918—1919,  7,  Xo.  18,  1—27. 

Dyes  are  absorbed  by  yeast  in  two  ways.  Some 
dyes  penetrate  the  cell  and  are  retained  therein, 
others  are  adsorbed  on  the  surface  of  the  cell.  In 
the  former  case  the  cell  shows  the  stain  under  the 
microscope:  in  the  latter  the  stain  can  only  be 
detected  in  reflected  light.  The  surface  adsorption 
is  the  more  common  phenomenon  of  the  two,  and 
is  controlled  to  a  large  degree  by  the  previous  pre- 
paration, especially  washing,  of  the  yeast.  The 
absorption  in  both  cases  is  influenced  by  such 
factors  as  the  concentration  of  the  dye,  tempera- 
ture, hydrogen  ion  concentration,  and  the  presence 
of  a  fermentable  sugar  in  the  solution.  The  stain- 
ing of  the  yeast  with  Chrysoidine  (diaminoazo- 
benzene  hydrochloride).  Janus  Blue  (safranineazo- 
A'-naphthol  hydrochloride),  Ponceau  3R  (sodium  salt 
of  cumidineazonaphtholdisulphonic  acid),  and 
Methylene  Blue  impairs  it=  fermenting  capacitv. 

— S.  S.'Z. 

Invertase  and  fermentation  enzymes  in  a  top  yeast. 

H.  von  Euler  and  E.  Moberg.    Arkiv  Kem.  Min. 

Geol.,  1918—1919,  7,  Xo.  12,  1—17. 
The  production  and  the  activity  of  the  invertase 
of  a  top  yeast  was  only  influenced  to  a  small  extent 
by  a  protoplasma  poison  such  as  chloroform.  In 
the  top  yeast  investigated  it  was  not  possible  to 
augment  the  invertase  by  Euler's  method  to  the 
extent  previously  done  in  bottom  yeasts.  Compara- 
tive experiments  showed  that  on  drying  practically 
the  entire  invertase  content  was  retained  by  the 
dried  yeast.  The  amount  of  alcohol  and  carbon 
dioxide  produced  from  a  certain  quantity  of  sugar 
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tn  alkaline  solution  bj  dried  .nul  fresh  yeast  \\  a> 
approximate  l\  the  >.imk\  and  was  do!  influenced  by 

the  addition  •  >!   co-ensymo.       Th inxymo   pre- 

vioutb  heated  with  sodium  hydroxide  became,  how  - 
ever,  nunc  active  The  author  concludes  that  bo- 
-nit  -  the  •  o-i'ii/.\iiic  and  phosphate,  fermentation  in 

ulkal solution  requires  another  activator,  most 

probublj  ol  the  nature  oi  an  alkali  Bait.     8.  8.  /.. 

Yeast;    (Irovth     of       --      in    alkaline    solution*. 

■  tdii  t.     II .  von  Euler  and  ( • 

Arkiv.  Kern.  Mm.  Geo!.,  1918     1919, 

7.  No.  ll.l     13. 

Ia>   maximum  alkalinity  of  the  medium  in  which 

I  rohherg  bottom  yeast  gren  waa  between 
/  H  7*7  and  pa  B.  A  distiller]  top  yeast  (S.B,  tl.) 
mowed  decided  growth  at  pa  ~;t.  The  maximum, 
however,  toterated  by  growing  yeast  depends  to  a 
great  extent  on  the  quantity  of  oells  seeded.  The 
maximum  alkalinity  for  Saeekammyee*  eUiptoidevt 
in. I    Pseudotaceharomyce*   apieulatui    was    />n  =  7'9 

and  j'n  7'6  respectively.  The  highest  limit  of  al- 
kalinitj  tolerated  by  Aspergillus  niger  was  Found  to 
be  ;>n    9.-8.  8.  Z. 

'  and  rthi/l  alcohols;  Differentiation  »/ . 

I    Babalitschka.    Phnrm.  Zontr.,  1920,  Ci,  7S-  7!). 

I  in  author  agrees  with  Pannwita  (tliis  .1.,  1930, 
.'-•a*  that  the  copper  sulphate  test  ia  useless  in  the 
ice  "i  water.  The  t<*t  may,  however,  l>e  of 
some  use  for  the  detection  of  methyl  alcohol  in 
absolute  alcohol.— W.  P.  S. 

hit e  spirit.      Kuhn.     See  V. 

■  ii.i     Conn  and  Breed.    8ce  XIXu. 

id.     I.  \  ene      8e<    XX. 

Patents, 

.//inn    vf .    J.    It.    Robertson, 

Stockton-on-Tees.       Eng.   l'at.    137,131,   24.1.19. 
(Appl.  1846/19.) 

l.iorm  yeast  is  mixi-d  with  powdered  peat  or  peat 
sawdust  or  wood  fibre  and  charcoal'  instead 
of  peat  hi  peat  moss,  powdered  spent  tannery  bark 
may  !»■  used.  The  ingredients  arc  mixed  in  the 
dry  form  and  consist  approximately  of  powdered 
peat,  peat  moss  or  powdered  bark,  45  lb. ;  wood  flour 
or  fine  sawdust,  45  lb.;  powdered  charcoal,  10  Hi. 
About  2-  3  Hi  nl  the  mixed  powder  is  stirred  into 
1  gallon  of  liquid  yeast  until  the  mixture  becomes 

f.iirlv    thick;    it    is   then   wrapped    in   suitable  fabric 

;iiil  pressed. — J.  F.  B. 

feast;  Process  for  precipitating in  fernu  nted 

lii[uids,  especially  fermented  worts  of  aero-yeast 

factories.      Verein    der    Spiritusfabrikanten    in 

Deutschland,  Berlin.     Ger.  Pat.  300,664,  27.6.15. 

Tiik  fermented    wort    is   rendered   slightlv   alkaline 

to  cause  the  yeaat  to  flocculate.— J.  H.  L. 

Ttrer:  l'i and  apparatus  fo%  the  production  of 

— .        K.      Pleach,     Hohcnasehau.       Cler.     Pat. 

I I  iet  -j  i  s.i6. 

Bra  tins  .1  .  1919,  86  a:  before  the  final  boiling  of 
the  filtered  wort  the  cold  water  hop  extract  prc- 
» s|v  made  ia  added.— .J.  H.  L. 

ns.     Ger.  Pat.  314,446.     Bee  XII. 

liubbt  \ther4ikf   masses  from    i/eusl      Or 

P  ■  ■  \l\ 

Pat.  299,649.     See  XIXa. 
Toba,  i         Pat.  31  1,391.     See  XX 


XIXa.-  FOODS. 

/  incuts,  sausages,  etc.;  Determination  of 
added  watei  in  — — .  H.  Ledent.  Ann.  Falsif., 
1919,  12,  366    367. 

Aocobwing  to  French  Ian  sausagea  and  similar  pro 
ducts  iiiu-t  in n  nun. mi  more  than  75  of  water 
(calculated  on  the  fat-free  substance);  in  thi 
of  smoked  products  the  maximum  limit  for  water  is 
85  Since  84  ol  water  lias  been  found  to  be 
present  in  meats,  the  author  considers  that  the 
hum  ol  76  is  too  low,  and  that,  m  any  case,  the 
quantity  of  water  in  meats  varies  so  widely  thai 
results  of  analysis  maj  lead  to  erroneous  con. 
elusions  as  to  the  presence  oi  added  watei 

\\    P.  s. 

Potatoes;    Manufacture    of    so-called    compressed 
.     (•'.  Wiegner  and  11.  Mehlhorn.  J,  Landw., 

1919,  (',7,  151-    I7i). 

CoHPRBSSSD   potatoes  are   prepared  by  pressing   OUl 
the   tire. iter   part    of   the    water   from   fresh    potatoes 
and   then   divine   the   product.      100   kilos,   of   fresh 
potatoes   after   pressing  yields  22"5   kilo^  ol    com 
pressed  potatoes  containing  12      of  moisture.    Tho 

product  has  a  starch  value  of  71  .  and  contains 
I'.")        of   crude    protein    or   Oils        of    pure    albumin. 

By  direct  drying,  without  compression,  loo  kilos. 
of  fresh  potatoes  yields  25'2  kilos,  of  product  with 

12       of   moisture.     This   product   has  a   starch   value 
of  'i'l     .  and  contains  6       of  crude  protein  or  2*3] 
of  pure  albumin.      Detailed  analyses  of  the  chemical 
composition  of  compressed  potatoes  are  given, 

—J.  11.  J. 

Fat-soluble  oitamine.    Comparative  nutritive  value 
of   white  and   yellow  maize.     H.   Steenbock  and 

P.  AY.  lioutwell.    J.  Biol.  Chem.,  1920,   II,  SI    -9<i. 

'I'm:  occurrence  of  yellow  pigment  and  the  growth- 
promoting  property  attributed  to  the  presence  of 
the  fat-soluble  vitamine  seem  to  be  intimately  as- 
sociated in  the  maize  kernel. — J.  C.  D. 

Inulin  in  artichoke  lulu  is:  Origin  and  transforma- 
tion of .    H.Colin.    Bull.  Assoc  C'hini.  Sin  i.. 

1919,  37,  121— 126. 
In  the  Jerusalem  artichoke  (Helianthus  tuberosus) 
the  formation  of  inulin  takes  place  ill  the  stem  and 

is  completed   in  the  tubers,  the  raw   material  con- 
sisting   mainly     of     dextro-rotatory    carbohydl  tte 
supplied    by    the   leaves.      The   iniilin-conlont   ol    the 
tubers  remains  practically  constant   from  August  to 

November,   but   afterwards  diminishes.     (See   ai  o 

.1.  Chem.  So,.,  Apr.,  1920.)— J.  H.  L. 

Sucrose    m    orange    juice;    Inversion    of   -  ('•. 

Andre.    Comptes  rend  ,  1920,  170,  292—295.     (See 
this  .)..  1920,  204a.) 

The  hydrolysing  action  of  the  citric  acid  present  in 
orange  juice  on    the  Bucrose   also  present    is   very 

marked  at  the  ordinary  temperature.  The  action 
of  the  invertase  present  is  also  marked,  hut  much 
less  intense  than  that  ol   the  citric  acid.—  W.  G. 

Plant  juices.    Clevonger,    See  XVI.  and  .Will. 
Indole.     Zoller.     See  XXIII. 

Patents. 

'Bread,  cakes,  and  the  like;  Manufacture  <</  . 

W.  II.  Stephenson,  Rock  Ferry,  Cheshire.    Eng. 

Pat.    i:f7.:tr>.-».      (Appls.    132,   7.1.19  and    13,820, 

31.6.19). 
Km  i. n  for  bread  making  is  improved  bj  adding  to 

the  Hour  a  mixture  of  one  part  of  ammonium 
chloride  and  5—7  parts  of  ammonium  sulphate,  in 
the  proportion  of  1  cm.  to  the  sack.      If  the  Hour  is 
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made  from  a  hard  wheat,  a  mixture  of  1  part  of 
ammonium  sulphate  to  4  parts  of  chloride  is  used. 

■ J         11.-' 

/ /     Process  of  treating  .     A.   Babendreer, 

Ocean  Springs,  -Miss.  Assignor  to  "«k  7  sao" 
Wheat  Co.,  Phoenix,  Ariz.  L.S.  Pat.  1,327,^0, 
6.1.20.  Appl.,  17.9.17. 
\  closed  receptacle  is  filled  with  matured  grain  and 
liquid  and  is  heated  with  continuous  movement 
until  the  grain  is  cooked.  The  volume  of  liquid 
used  is  adjusted  so  that  at  the  completion  of  the 
process  the  grain  almost  completely  fills  the 
receptacle. — J.  H.  J. 

Mill:;  Process  of  treating  .     H.  Buel,  Seattle, 

Wash.  U.S.  Pat.  1,327.308,  6.1.20.  Appl.,  3.4.16. 
A  culture  of  lactic  acid  bacteria  is  added  to  steri- 
lised milk,  and  the  milk  is  incubated  until  a  bac- 
terial count  shows  the  desired  number  of  organisms 
per  c.c,  and  until  a  sufficient  degree  of  acidity 
is  produced  to  restore  to  the  milk  its  flavour  and 
digestibility.  The  milk  is  then  maintained  under 
the  conditions  obtaining  for  new  milk. — J.  H.  J. 

Yeast  for  /wider;  Production  of .     Verein  der 

Spiritus-Fabrikanten  in  Deutschland,  Berlin. 
Ger.  Pat.  299,649,  2.4.15. 
Yeast  is  grown,  by  the  aeration  process,  in  suit- 
ably acidified  liquids  containing  sugar  and  human 
or  animal  urine,  to  which  may  be  added  mineral 
salts  to  supply  phosphoric  acid,  lime,  etc.  The 
nitrogen  of  urine  is  directly  assimilable  by  yeast 
(cp.  Bokorny,  this  J.,  1917,  1284),  but  if  necessary 
it  may  first  be  converted  into  ammonium  carbonate 
by  a  preliminary  bacterial  fermentation.  In  place 
of  sugar,  molasses  or  products  such  as  brewers' 
grains,  distillers'  wash,  or  waste  from  starch  fac- 
tories may  be  used  after  saccharification  with  sul- 
phuric acid. — J.  H.  L. 

Drying  apparatus.     Eng.  Pat.  123,984.    See  I. 

Cellulose  from  pent  etc.    Ger.  Pat.  314,712.    Sec  V. 


XIXb.    WATER  PURIFICATION;  SANITATION. 

Bacteria;    Use    of    the    nitrate-reduction    test    in 

characterising   .        H.    J.    Conn   and   R.   S. 

Breed.     New  York  Agric  Exp.  Stat.,  Tech.  Bull. 
73,  June,  1919      21  pages. 

The  value  of  the  reduction  of  nitrate-broth  test 
was  investigated  with  the  colon  group  of  bacilli.  It 
was  found  that  at  least  0'5%  of  peptone  must  be 
present  111  the  medium  to  ensure  vigorous  growth. 
Under  these  circumstances  all  members  of  the 
group  rapidly  reduced  nitrate  to  nitrite.  With 
B.  cereus  some  strains  were  found  which  constantly 
failed  to  act  on  nitrates,  while  others  were  incon- 
stant. B.  fluorescens  required  to  be  in  vigorous 
growth  before  reducing  nitrates  consistently,  and 
also  no  other  source  of  nitrogen  must  be  present. 
B.  caiidatus  reduced  nitrate  to  nitrite,  which  was 
converted  into  ammonia  as  fast  as  produced.  The 
genera]  conclusion  is  drawn  that  the  test  can  only 
be  done  on  media  fiee  from  other  sources  of  nitro- 
gen, and  that  it  is  too  liable  to  variation  to  make 
it  useful  for  routine  work. — J.  H.  J. 


Fatty     matter    from 
1 ,328,047.    See  XII. 


Patent. 

wet     sliidijes.       U.S.     Pat.  j 


XX— ORGANIC  PRODUCTS  ;  MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Yeast    nucleic    acid;    Structure    of    .      P.    A. 

Levene.  J.  Biol.  Chem.,  1920,  41,  19—23. 
The  preparation  of  crystalline  cytidinephosphorie 
acid  is  described.  The  mononucleotides  tend  to 
form  mixed  crystals  which  may,  on  analysis,  be  mis- 
taken for  polynucleotides.  (See  further  J.  Chem. 
Soc.,  1920,  i.,'259.)— J.  C.  D. 

Indole;    Influence    of   hydroijen    ion    concentration 

upon  the  volatility  of from  aqueous  solution. 

H.  F.  Zoller.    J.  Biol.  Chem.,  1920,  41,  37—44. 
The    most     rapid     volatilisation     of     indole    from 
aqueous  solutions  occurs  when  the  solution  possesses 
a   hydrogen  ion  concentration    of    from  pa=8'0  to 
pa  =105— 3.  C.  D. 

Salvarsan   and   nrosidvarsan ;   Detection   of  arsenic 
iH  .     Utz.     Pharm.  Zentr.,  1920,  61,  39—42. 

About  0'05  grm.  of  the  sample  is  dissolved  by  warm- 
ing with  15  drops  of  concentrated  sulphuric  acid 
and  a  few  crystals  of  ammonium  persulphate  are 
added  from  time  to  time  until  the  mixture  remains 
colourless;  the  solution  is  then  diluted  with  a  small 
quantity  of  water  and  1  c.c.  of  stannous  chloride 
solution  is  added.  The  solution  soon  becomes 
yellow  in  colour  and  later  the  arsenic  forms  a  brown 
flocculent  precipitate.  The  organic  matter  may 
also  be  destroyed  by  heating  the  sample  with  con- 
centrated hydrogen  peroxide  solution  and  a  small 
quantity  of  ferrous  sulphate  before  the  arsenic  is 
detected  by  means  of  the  stannous  chloride  test. 
Another  test  consists  in  treating  a  portion  of  the 
substance  with  hydrochloric  acid  in  a  platinum 
basin  and  adding  a  fragment  of  zinc;  a  brown  stain 
appears  on  the  platinum.  If  a  small  quantity  of 
salvarsan  or  neosalvarsan  is  dissolved  in  water, 
treated  with  concentrated  sodium  thiosulphate 
solution,  and  the  mixture  acidified  with  hydro- 
chloric acid,  a  white  turbidity  appears  almost  at 
once,  and  this,  after  a  time,  is  coloured  bright 
yellow  owing  to  the  formation  of  arsenic  sulphide. 
The  latter  may  bo  collected  and  identified  by  the 
usual  tests.— W.   P.   S. 

Bcnz(ddeliyde    and    benzoic    acid;    Electrochemical 

oxidation  of .    F.  Fichter  and  E.  Uhl.  Helv. 

Chim  Acta,  1920,  3,  22—39. 
The  electrochemical  oxidation  of  these  substances 
at  platinum  anodes  has  been  studied  with  particular 
reference  to  the  products  formed  in  minor  quantity. 
Toluene  is  converted  successively  into  benzyl  alcohol 
and  benzaldehyde;  the  latter  is  transformed  into 
dibenzvlidene  peroxide  hydrate, 

Cr.H,CH(OH).02.(HO)CH.CcHs, 
which  converts  unchanged  benzaldehyde  into  ben- 
zoic acid.  A  portion  of  the  latter  yields  quiuol, 
another  part  gives  successively  salicylic  acid.  2.5= 
dihydroxybenzoic  acid,  and  2.4.5-trihvdroxybenzoie 
acid,  whilst  a  third  portion  gives  rise  to  p-hydroxy- 
benzoic  acid,  which  yields  qninone  on  the  one  hand 
and  3.4-dihydroxybe.nzoic  acid  and  2.4.5-trihydroxy- 
benzoie  acid  on  the  other  hand.  These  products 
are  also  susceptible  to  further  oxidation.  (See  also 
J.  Chem.  Soc,  1920,  i.,  234. )— H.  W. 

Furfural;  Catalytic  reduction  of .    H.  Prings- 

heim  and  H.  Noth.     Ber.,  1920,  53,  [b],  114—118. 

The  reduction  of  furfural  by  Sabatier's  method 
appears  to  follow  three  courses  concurrently:  (i.) 
reduction  of  the  aldehyde  group  as  far  as  methyl; 
(ii.)  elmination  of  the  aldehyde  group  with  the 
formation  of  furan,  and  hydrogenation  of  the  ring 
in  both  cases  (i)  and  (ii.);  (iji.)  rupture  of  the  ring 
and  formation  of  pentan-/3-ol  and  methvl  propyl 
ketone.— J.  C-  W. 
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Ethers;  Catalytic  preparation  of  by  the  dry 

way.     A    Mnilhe  and  K.  de  Godon.     Hull.  Boo. 
Cbim.,  1990,  --'7.  191     [90. 

liu  method  previously  described  c  t  In-  J.,  1919, 
983a)  for  the  preparation  of  ether  from  alcohol,  cal- 
cined alum  being  the  catalyst,  baa  been  successfully 
■aed  for  the  preparation  oi  ■  nutnbef  of  simple  and 
mixed  aliphatic  ethers  from  the  corresponding 
alcohols,  1 1 1 >  tn  iMi.inivl  alcohol.  Isopropyl  and  iso- 
butyl alcohols  only  gave  v.rv  small  yields  of  the 
ponding  ethers.-    W.  (J. 

Aldehyde  t  and  ketones;  General  mil  Inn  I  »/  pn  para- 

fton  "/  .     Itchydrogsnation  of  primary  and 

Mary  alcohols  '"/  catalytic  oxidation.  C. 
Moureu  and  I!.  Mignonac.  Comptes  rend.,  1921), 
I7«.  958— 981. 

Kivm  4  divided  silver,  deposited  on  asbestos  by  pre- 
cipitation from  silver  nitrate  with  formaldehyde,  is 
an  excellent  catalyst  for  the  oxidation  of  primary 
.mil  secondary  alcohola  to  aldehydes  and  ketones 
raapactively.  The  vapour  of  the  alcohol  mixed  with 
slightly  leas  than  1 1 1«  ■  theoretical  amount  of  air  is 
I  over  the  catalyst  at  2;!0° — 300°  C.  In  some 
the  .KiKin  is  so  intense  as  to  result  in  very 
in. irk. -d  local  rise  in  temperature  of  the  catalyst, 
«nli  consequent  destruction  of  some  <>f  the  products 
.■i  oxidation.  In  this  mm'  it  is  better  to  conduct 
she  operation  in  two  stages,  lirst  passing  the  alcohol 
ratxmr  mixed  with  half  the  requisite  volume  of  air 
over  the  catalyst,  and  then  mixing  the  issuing 
rstpoars  with  the  rest  of  the  air  and  passing  them 
i.ver  a  second  lot  of  the  catalyst.  Yields  varying 
from  t>o  '.»;  of  theory  were  obtained  from  methyl, 
ethyl,  butyl,  amyl,  allyl,  benzyl,  cinnamyl,  iso- 
p  ropy  I,  ami  secondary  butyl  alcohols  by  this 
method. — W.  G. 

I,  ,ii  filings  for  pharmaceutical  use;  Analysis  of 

H.  Ilimlley.     Pharm.  .T.,  1920,  104.  117. 

DrTtKMiN ation   of   the  iron   in    iron   filings  by  the 
official  B.P.  method  for  ferrvwi  reduetuen,  in  which 

the  iron  i-  made  to  react  with  copper  sulphate  and 
the  resulting  ferrous  sulphate  titrated  with 
mm  permanganate  solution,  gives  incon- 
.. •!. I. nit  and  high  results.  This  appears  to  be  due 
to  the  presence  or  formation  of  hydrogen,  which 
with  the  phosphorus  in  the  iron  to  form 
hydrogen  phosphide.  By  prolonged  boiling,  how- 
ever, the  hydrogen  phosphide  is  eliminated  and 
accurate  results  are  obtained. — C.  A.  M. 

Beaetione  of  calcium  hydride.     Reich  and  Serpek. 
SrrVII 

Indole.    Boiler.    See  XXIII. 

Patents. 
■./  ethyienie  halogenhydrins;  Manufacture  of 

.     Hoc.   Cbim.   dea    ('sines  du   Rhone,   Paris. 

Kng.    Pat.    128,911,   7.6.19.        (Appl.    14,549    19.) 
Int     Oonv.,  L'ti.6.18. 

Bnrrunc    halogenhydrin    esters    of    the    general 

formula  imili('ll;('ll;X,  where  R  is  an  alkvl  or 
aryl  group,  and  X  a  halogen,  are  prepared  by  the 
Interaction  of  ethylene  oxide  and  an  aeidyl  rialidc 
in  equi-molecular  proportions,  at  a  suitable  tem- 
perature d.  pending  on  the  particular  acid  chloride 
or  bromide  aaed.  The  reaction,  which  is  extremely 
r  and  gives  quantitative  yields.  js  con- 
veniently brought  about  by  passing  gaseous 
•thylei xide  through  the  aeidyl  halidc  at  atmo- 
spheric pressure.  Examples  are  given  of  the  pre- 
paration of  (i-ihloroethvl  acetate  from  acetyl 
•  blonde  at  its  boiling-point.  0-chloroethvl  chloro- 
»Wu?,<>  from  '  ''loroacetyl  chloride  at  1(H)0  C, 
£*hloroothyl  benzoate  from  henzoyl  chloride  at 
»90°— 21"  C,  /.'-<  hlorocthvl  n-nitrobe>nzoate  from 
n-nitrobenzoyl     chloride     at     190°— 240°     C.     and 


/i-bromiHth\i   aoetata   from  equimoleculai   propor 
tioiisot  acetyl  bromide  and  ethylene  oxide,  kept  for 
I  hoars  at  ordinary  temperature.     <■■  E     M 

Nitrites;  Manufacture  of  aliphatic  P.  R,  de 

Wilde,  Geneva.  Switzerland,     ling.  Pat.  133,304, 

99.9.19.  (Appl.  83,881    |9, , ■,,„,  .  28.9.18 

Nitrates  of  aliphatic  alcohols  are  produced  by  the 
reducing  action  of  Bulphur  dioxide  on  solutions  of 
the  alcohols  in  pure  or  diluted  mi  ric  a.  id.  Example 

71  gnus,  of  isobutyl  alcohol  dissolved  in  100 
of  nitric  acid  I  m    I!  .  sp.  gr.  P384)  is  treated  with 

gaseous  sulphur  dioxide  until   the  odour  of   the  gas 

becomes  apparent.  A  yield  ol  86  grms,  oi  isobutyl 
nitrite   is  obtained         Alternatively,   a    saturated 

alcoholic  solution  of  sulphur  dioxide  may   Im'   mixed 

with  tin-  nitric  acid,  a  similar  result  being  obtained 

— (;.  v.  u. 

:i.H-l>iiniiiimacridiiic j  Manufacture  of .     \\     P 

Thompson,   Liverpool,      Kioni   Pouh-nc  Freres  an. I 

H.    Meyer,    Paris.        Kng.    Pat.    137,214,    1.5.19. 
(Appl.  10,797/  19.) 

/ii-Piiknvi  km  niAMiNK  is  melted  with  formic  Bi  hi  0] 
oxalic  acid  and  glycerol  or  other  pulyhydric  alcohol 
and    a    condensing    agent,    such    as    sine   or    calcium 

chloride,  and  diaminoai  i 'id i ue  i-  isolated  from  the 

resulting  solid  mass  by  treatment  with  water  and 
ammonia,  and  may  l>c  purified  through  its  sulphate, 

which  is  slightly  soluble  in  very  dilute  Bulphuric 
acid.     Example-— 6   kilos    of    m-phenylenediamine, 

7  kilos.  0f  crude  oxalic  acid,  1(1  kilo.,  ol  I  used  zinc 
chloride,  and  10  kilos,  of  industrial  glycerin  (28  IS., 
sp.  gr.  P84)  arc  heated  at  l.'ill  ('.,  and  when  evolu- 
tion of  carbon  dioxide  has  ceased  the  temperature  is 
raised  to  lo0°— 170°  C.  and  maintained  so  for  2 
hours  to  complete  the  reaction.— G.  I'\  of. 

Pyrocatechm   [protocatechuic]  aldehyde;  Prepara- 
tion  of .    L.   Schmidt.    Munich,   Germany. 

P.S.  Pat.  l,320.97;i.  6.1.20.    Appl.,  31.3.17. 

PlPEBONAL    is    treated    with    thionyl 
chlorine,    and    the   diehloropiperonyl 
formed,    on    hydrolysis    with    water. 
catechuic  aldehyde,     (Sec  also  Ger 
this  J.,  1915,  219.)— 0.  F.  M. 

Chloropicrin;  Process  for  producing  .     R    J 

King,    Stamford.    Conn.         U.S.    Pat.    1,327,714 

13.1.20.  Appl.,  26.11.17. 

A  SOLUTION  of  calcium  picrate  is  added  to  a  mixture 

of  bleaching  powder  and  water.— -G.  V.  M. 

Tobacco;  Process  for  improving and  removing 

nicotine.  R.  von  Rothenburg,  Darmstadt.  Ger. 
Pat.  314,391,  3.5.16.  Addition  to  Ger.  Pat. 
301,439. 

Tobacco  is  treated,  during  fermentation,  with 
metabolic   products   of   specific   tobacco   organisms 

and,  at  a  later  stage,  with  fatty  01  ids  and  solvents 
for  nicotine.  The  bacterial  cultures  may  be  grown 
in  infusions  of  leaves  of  I'mnns  odorata  (Dwarf 
cherry).  (Cp.  Eng.  Pat.  121,598:  this  .1.,  1919, 
983a.)— J.  H.  L. 


XXI.     PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Photographic  rendering  of  contrast;  The  funda- 
mental law  for  the  true  — .  F.  F.  Renwick. 
Phil.  .Mag.,  1920,  :i9.  151  154. 
Since  the  characteristic  curve  of  a  plate  expresses 
'ii  relationship  existing  under  certain  conditions 
between  the  light  gradation-  of  an  objei  i  and  fchosi 

of  the  resulting  negative,  and  a  similar  relationship 

between  the  negative  and  the  print  is  obtained  from 
the  i  harcteristic  curve  of   the  printing  material,   a 


chloride    and 

chloride  thus 
yields  proto- 
Pat.  278,78s ; 


MS  A 
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combination  of  these  curves  v.ll  show  the «j*»£ 
ship  between  the  object  and  the  print  T bs  m^"'1 
»,     referred  to  by  the  author  in  1916  (this  J     19 U> 

•  7-')  ;1nd  in  view  of  a  recent  reference  bj  blade 
indPorter  (Phil.  Mag.,  1919,  38,  187  ;  this  J  .,1919, 
|  Os  now  explained  in  detail.  Two  mstanees 
Te  -iven?  a  neutral-tinted  grainless  wedge  being 
taken  as  the  object,  this  giving  a  very  convenient 
means  of  impressing  a  known  series  ot  exposures, 
•  J  u  '  n  the  same  way  as  do  the  values  of  log  E 
:,,,:  7,  exposure  axis  of  a  characteristic  curve 
In  one  case  the  correspondence  between  print  and 

, '  is  deduced  from  known  curves  for  negative 

;;;;,  .los.nve  material,  ami  in  the  ^g'.^SS 
curve  of  the  positive  material  to  obtain  a  desired 

print  from  a  known  negative  material.— a.  \  .  b. 

Photographic  development;  Chemical  ,nduct,on  in 
__J   /   Induction  and  the  Waihins  factor.  8.  E. 
Sheppard   and  G.  -Meyer.     Communication  from 
The  Research  Laboratory  of  the  Eastman  Kodak 
Co.     Phot.  J.,  1920,  60,  12—21. 
The  accelerating  effect  of  small  quantities  of  potas- 
',      ,  iodide  on  developers,  first  observed  by  Lamer 
in   imu     is  onlv  slight  except  with  developers,  sucn 
Id'vcin   and'  qninol,    which   have   low    reduction 
potentials   or  high  induction  values.     In  most  cases 
he' effect   ,s  merely  on   the   ™^J*?%££ 
Witkms   factor   being  increased.     With  a   qiiinoi 
..rho.ato     developer,     however,     there     is     also     a 
Marked    alteration    in    the  degree   ot    <%*%%£ 
,,).  particularly  at  low  temperatures      The  ace 
atine  effect   starts  at   very   low   iodide   concentra- 
tion? rises  to  a  maximum  at  which  it  remains  over 
a  certain  range,  and  then  rapidly  falls  to  a  minus 
^Ztity;  wit!  qninol,  for  instance,  the  maximum 
Effect    occurs    at    concentrations    from    Nl 1 000    to 
V/100     and    retardation    is   obtained    at    A  /Jo   up 
wards  '    The  possible  nature  of  the  iodide  action  is 
i    ■ ussed,  especially  in  connection  with  the  sugges- 
t  on     previously  made,  that  the  first  stage  in  de- 
velopment is  formation  of  a  complex  of  silver  hahde 
and   reducer.      Experiments   on   the   adsorption   of 
''   iranme    bv    silver    bromide,    without    and    with 
iodide  treatment,  are  adduced   in  support  of  this 
view       Plates   bathed    in    dilute   potassium    iodide 
sohitions  (A'/IOOO  to  W/100)    washed  and  t hen  de- 
veloped  give  log.    If  such  a  plate,  after  washing,  is 
filed   and   then   developed   in   an   ««d   develoPfe'n, 
black     coarse-grained   fo.g  appears,   different   from 
I   .usual  fine-grained  image  obtained  by  physical 
development.   It  is  suggested  that  the  fogging  effect 
is  due  to  a  nucleus  infection  of  the  silver  brom.de 
grain. — B.  V.  S. 

Patents. 
,„,„„,.  gcreen  plates  or  films  for  photography  in 
natural     colours;     Manufacture     of    -—.       -    ■ 
Wieland,  Berlin-Tempelhof  G^-many     Eng.  Pat. 
137,502,   29.8.19.     (Appl.   21,263/19.) 
\    ,.nixoi,ioi!MAi,DEHYi.E   condensation   product    is 
used  as  the  medium   in   a  multi-colour  screen.     A 
suitable  colouring  material  is  added  to  the  phenol 
:       "  formaldehyde    .and     the     ™xture     atomised 
before  the  condensation  is  completed.     An  mtimate 
mixture  of  different  coloured  globules  so  obtained 
U  dusted  on  to  a  prepared  plate,  the  excess  dusted 
off    and  the  plate  then  heated  so  that  the  globules 
soften  and  .  oalesce,  and  the  hardening  process  com- 
,     .  ,.d  by  heat,  and,   if   ncessary,  by  pressure.     A 
final  coat  of  colourless  condensation  product  is  then 
applied.    The  resulting  screen  is  unaffected  bj  hiat 
and  ordinary  solvents. — B.  V.  S. 

.1/ script,  typewritten  or  P™M™g£>  $££ 

frhotographicaUyi  -  -.       S.  •»•   waters,  ^ 

[photographically    ■ •     8-  J-   V  oi'iift 

U.S.  Pat?  1,327,931,  13.1.20.     Appl.,  9.11.18. 

A   stench,  for  the  reproduction  of  manuscript  etc. 


is  obtained  bv  printing    through    the    matter,  or 
tnro ngl a  negative  of  it  on  to  a  thin  sensitised  film 
Uansferring  the  film   to   a   temporary  support  t<  r 
development  etc.,  and  then  transferring  it  to  a  final 
backing  of  fine  texture.— B.  \  .  b. 

Photographic  printing  paper  and  process  oj [^fcj"0 
'thTsame.     T.   P.   Middleton     Assignor  to  Keio- 

tvpe    Ltd.,  London.     l-S.  Pat.  1,329,918,  S.l.M. 

Appl.,  24.4.19. 
See  En-   Pat.  126.149  of  1918;  this  J.,  1919,  441  A. 


XXII.-EXPLOSIVES;  MATCHES. 

Melinite;    Estimation    of    incompletely    «JwgJ 
phenols  in  the  mother  hguors  from —  by  means 
'of  bromine.   Marqueyrol  and  P.  Carre.    Bull.  hoc. 
Cbim.,  1920,  27,  127—138. 
The  mother  liquors  from  the  mariufacturo  of  meli- 
nite  contain  sodium  2.4-dimtrophenol-o-sulphonate 
"id  sodium  2'6-diu.trophenol-p-sulphonate  in  vary- 
ing   proportions,    together    with    some    mononiteo. 
phenolsulphonates  and   a   little  Picric  acid.        lie 
action  of  bromine  on  either  of  the  d'n.tropheno  su- 
nhonates  in  aqueous  solution  depends  upon  the  tern- 
rat     ••'•  »"d  duration  of  contact  with  the  bromine 
and  the  amount  of  bromine  added  ,n  excess      The 
.ononitrophenolsulphonates  tend  to  give  »; 

derivatives  and  the  picric  acid  present  is  actid  on 
the  bromine  All  of  these  changes  tend  to 
vitiate  the  results  obtained  by  Jolibois'  method  for 
the  estimation  of  incompletely  nitrated  pheno  in 
the  mother  liquors  from  phenol.  the  results  BJ 
this  method  are  always  too  high.— W  .  I*. 

Melinite;     Estimation     oj    incompletely    nitrate? 

ohenol   in   the   mother  liquors  from  — — .     ICtwio 

between  the  composition  of  these  mother  l«,m,rs 

and  the  yield  of  melinite.       Marqueyrol  and   f. 

Carre      Bull  Soc.  Cbim.,  1920,  27,  138-140. 

One  hvndued  c.c.  of  the  mother  liquoris  concen- 

trated  until  the  boi  nig-point  reaches  12o   y-i™*™ 

>';,,'  of  nitric  acid  (40°' B.,  sp.  gr.  1384    is  added. 

the  mixture  is  heated  for  15-20  nuns,  at  115  —120 

C      and  then  10  c.c.   more  of  nitric  acid  is  added 

and  the  heating  continued  until  the  bo, hug-point 

again  reaches  125°  C.     The  liquid  is  diluted  to  100 

c°    with  water,  the  picric  acid  is  collected  with  the 

aid  of  the  pump,  washed  five  times  with  4  c.c.   ot 

water,   and  titrated  with  -V  / 10  sodium  hydroxide. 

ng  methyl  red  as  an  indicator      It  is  necessary 

to    add    a    correction    of    012-0-16    grm     for    the 

Picric   acid    dissolved   during   the   washing    of     tie 

precipitate        The  results  are  always  a  little  low. 

To  control  the  yield  from  the  manufacturing  pro- 

cess    the  sulphuric  acid  in  the  mother  liquors  must 

also  be  determined,      tn   a   given  case  the  mother 

liquors  contained   1727  grms.  of  sulphuric  acid  pei 

litre  and  a  quantity  of  incompletely  nitrated  phenol 

equal  to  119  grms.  of  picric  acid  P^l'tre.    I.,  t  he 

preparation  of  the  phenolsulphonic  acids    100  grms. 

of   phenol   required  465  grms.   of  actual  sulphuric 

acid.     Thus  in  this  process  there  was  a  quantity  ot 

non-nitrated    phenol    corresponding    to    119x4oo 

-r-472'7  grms.  of  picric  acid — \\  .  h. 

Picric   acid;   Transformation   of   dinitrophenolsuL 

phonic  acids  in/ -.     Marqueyrol,   P-  Carre, 

and    P     Loriette.     Bull.    Soc.    Chun.,    1920,    Z7, 
110—143. 
THF.transformation  of  2.6-dinitrophenol-p-sulphonn: 

acid  into  picric  acid  is  more  rapid  than  that  or  2  4- 
dinitrophenol-o-sulphonic  acid.    Thus  in  the  manii 
faeture  of  picric  acid  it  is  preferable  to.  use  a  s  >1- 
i    phonated  phenol  mixture  containing  the  rnaximun, 
I    amount  of  phenol-2.4-disulphonic  acid— W.  t,. 
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Picric  atid     I  ' '•">  of by  the  nitric  acid 

process,  using  nitric  acute  of  different  coneentra- 
tione,  Marqueyrot.  P,  Carre,  and  P.  Loriette. 
It. ill.  Boo.  Chim.,  1990,  '-'7.  I  IS     I  I-, 

It  i-  | ible  to  obtain  good  yields  of  picric  acid  in 

tli.  laboratory  bj  snlphonating  100  grros.  ol  phenol 
wiili  X~>t)  grins,  of  92"6  Bolphnric  acid  on  a  water 
bath  I'M  three  hoars  and  nitrating  the  mixture 
muIi  five  molecular  proportions  of  nitric  acid 
(81*6  II  .  Bp.  gr.  1*28)  under  roch  conditions  that 
the  nitric  n<  id  added  i-  utilised  completely.  Under 
laboratory  conditions  u  does  no1  wem  possible  to 
me  less  than  these  proportions  of  sulphuric  and 
nitric  a<  ids      \V.  (J. 

Nitro-eompounds.       Florentin  and  Vandenberghe. 
III. 

Patents. 

;  itrodiphrnylamine;  Proeeet  of  making  . 

i  Marshall.  Swarthmore,  Pa.,  Assignor  to  K  I 
dii  Pont  de  Nemours  and  Co..  Wilmington,  Del. 
i    -s    Pal    1,396,947,  6.1.90.    Appl.,  90.3.19. 

9.4-DiNrTn 'hbntt^mini  is  nitrated  with  a  mix- 

tnre  of  nitric  and  sulphuric  acids  containing  30 
oi  nitric  acid  to  2  12  l'-tetranitrodiphenylamine, 
who  h  is  iiu -ii  further  nitrated  to  2.4.6.9'.4'.6'-hexa- 
nitrodiphenylamine  by  treatment  at  an  elevated 
temperature  with  a  nitrating  mixture  containing 
l'ii     of  nitric  acid.-    6.  P.  M. 

Explosive.       I.     O.     Bryan    and     \V.     I{.    Bwint, 
nors  to  I-'..  I.  dn  Pont  do  Nemours  and  Co., 

Wilmington,   Del.     U.S.   Pat.   1,397,859,   13.1.90. 

Appl.,  18.3.19. 
In h  explosive  contains  as  the  main  ingredient  tri- 
nitrotoluol, too,. ti„. i-  with  nitroglycerin  and  a  non- 
.  iplosivc  inorganic  oxygen-i  arrying  salt. — T  St. 

Nitrostarch  explosive  and  method  "/  manufactur- 
ing tame,  method  of  manufacturing  nitrostarch 
tives.  W.  O.  Snelling  and  \V.  H.  Laws. 
Assignors  to  Trojan  Powder  Co.,  Allentown,  Pa. 
I  B.  Pate.  1,329,911  and  1,399,219,  97.1.90. 
Appl  .  99.6  is  and  3.9.19. 

NiTHosTwuii    is   coated    with   a   heavy   mineral   oil 

and  then  treated  with  an  organic  stabilising  agent 

soluble  m  the  oil.-    \Y.  .1.  \V. 

Nitroearbohydrates;  Chemical  process  for  making 
— .    (i.  I{.  Anchors,  Landing,  N.J.     U.S.  Pat. 
1,329,353,3.2.20.     Appl.,  6.8.18. 

Carbohtdbatbs  are  puffed,  then  nitrated,  and  the 
nuts  nre  treated  with  salts  of  fatty  acids. 

— W.  J.  W. 
Explosive   composition.     \Y.    (;.    Hudson,   Assignor 
to  E.  I.  dn  Pont  do  Nemours  and  Co.,  Wilming- 
ton. Del.       U.S.   Pai.  1,329.525.3.2.90.      Appl, 
I-  JJ.18. 

As  aside  and  colloidal   nitrocellulose  are  used   as 
dicnte  in  explosive  compositions.—  W.  J.  W. 

Explosives;    Method   of   charging   containers    with 
lin/li  C.   A.  Woodbury,   Middletown   town- 

ship, P        \   lienor  to  E,  I.  dn  Pont  de  Nemours 
and  Co  .  Wilmington,  Del.     U.S.  Pat.  1,329,566, 
M  2  20.     Appl.,  23.5.18. 
Contuvi  its  arc  filled  with  a  mixture  prepared  bj 
id     in     melted    trinitrotoluene 
anil  then  dissolving  trinitroxylene  in  the  Bolution, 
ill.,  mixture  being  kept  at  a  temperature  above  the 
melting  point  of  trinitrotoluene  during  the  opera- 
tion     W.  .1.  \Y. 

[Nitrocellulose ;]    /'m.o.«    of    gelatinising    [liquids 

lining   1,   and   product    thereof.     J.   E. 

.  N  i  Assignor  to  The  Arlington 
Company,  Arlington,  N.J.  U.S.  Pat.  1,329,583, 
8.9.20.     Appl..  •_' .11.16. 

Bask    i.  id  is  added  to  liquids  containing 

•  llnlos,.  as  a  gelatinising  agent. — W.  .1.  \V. 


Explosive:  Process  for  producing  a  propellant 

relatively  insensitive  to  thoeh,  Zentralstelk  filr 
wissenschaftliche  -  technioohe  Unterauchungen, 
<;  in .i'  II  .  Neubabclsberg.  Ger,  Pat.  298,539, 
15  6  16 

I'm  nitro-comi d,  C,ll,  N,o, .  obtained  by  nitra- 
tion ol  bexaraethylenotetramine,  if  incorporated 
with  nitrocellulose,  if  necessary  with  the  aid  of 
volatile  solvents  Bucb  as  ether-alcohol  mixtures  or 
acetone  or  of  non-volatile  oi  Blightlv  volatile  nitro- 

oomj da  which  gelatinise  nitrocellulose,  >.'/..  di- 

iii'  trinitro-benzene,  -toluene,  or  -anisole.     .1.  H.  Ii. 

Match-head    composition.      J.    R.    Mardick,    New 
York.    U.8.  Pat.  1,329,537,3.2.20.   Appl.,  90.5.19. 

A  I'i'iti'iii.cuMTi:  is  employed  as  the  oxidising  aeent 
in  mat,  h  compositions.     W.  J.  \Y. 

Volatile  solvents.    Ger.  Pat.  303,396.    Seal. 


XXIII.    ANALYSIS. 
Hydrogen    um    concentration;    Determination    »j 

— .     J.   \Y.   11.  Bunker.     .1.   Biol.   ('hem..    1990, 
II.   II      11. 

A  modified  form  of  bubbling  electrode  used  in  a 
,  losed  v,ss,  I  is  described.— J.  C.  D. 

Plant     juices;     Accurate     determination     of     the 

hydrogen-ion  concentration  <>f //;/  means  of 

//ic  hydrogen  electrode.  C.  B.  Clevenger.  Soil 
Sci.,  1919,  8,  217—226. 

Ax  apparatus  is  described,  the  essentia]  details  of 
which  are  a  modified  Clark  electrode  vessel,  adapted 
For  work  with  plant  juices,  and  calomel  electrodes 
immersed  in  a  constant  temperature  water  hath. 
The  apparatus  is  so  arranged  that  the  plant  juice 
is  Batnrated   with   hydrogen  outside   the  electrode 

vessel  and  only  ionics  into  contact  with  the  elec- 
trodes just  prior  to  the  readings  heme;  taken.  Con- 
tact between  the  plant  juice  and  the  saturated  solu- 

lion  of  potassium  chloride  is  made  by  means  ol  a 
si  latch  round  the  cock  connecting  the  two,  as  the 
contact   potential  develops  quite  rapidly  it    the  con 

neetion  is  made  by  opening  the  cock  wide.  Dupli- 
cate measurements  usually  agree  within  (VI  milli- 
volt and  constant  potentials  are  maintained  for 
several    niinul.es.        The    plant   juice    is   prepared    by 

macerating  the  tissue,  wrapping  it  in  a  muslin 
cloth,  and  expressing  the  juice  with  a  press.     By 

this  means  a  juice  free  from  coarse  colloidal  and 
other  material  is  obtained. — AY.  G. 

Arsenicum  anhydride-   Use   of in    volumetric 

analysis.  P.  de  Bacho.  Annali  Chim.  Appl., 
1919,  12,  1.36—1  12. 

The  volumetric  method  of  Namias  (Gaza.  Chim. 

[tal.,  1892,  22,  508)  consisting  in  adding  an  excess 

of  arsenioua  anhydride  to  any  oxidising  agent,  in 

the  presence  of  ammonium  acetate,  and  titrating 
the  excess  in  the  hot  liquid  by  means  oi  iodine  ill 
the    pics,  nic   ol    acetic   acid,    using  starch    paste   as 

indicator,  is  found  to  give  inaccurate  results. 

— C.  A.  M 

Arseniout   anhydride;    New    volumetric    reduction 

methods  ivith .     F.  de  Baoho.     Annali  Chim. 

Appl..  1919,  12,  153     174. 

THE  method  depends  upon  treating  the  oxidising 
agent  with  an    excess   ol    araefl s   acid   siilutiini   in 

the  pre  ence  oi  hydrochloric  acid  and  titrating  the 

with    potassium    Inornate   Bolution.      In   s,,m,. 
I   ■       the    solution     requires    boiling    to    elicit    com- 
plete oxidation  ol    the  arsenioua   acid,  and  ill  order 

to  avoid  loss  ol   arsenic  chloride  by  volatilisation  the 

proportion  of  hydrochloric  acid  must  not  exceed 
L2-8         In   the   case  oi    potassium   permanganate 
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solution  the  oxidation  is  complete  in  a  short  time 
at  the  ordinary  temperature.  For  the  reduction 
of  potassium  chlorate  in  boiling  solution  a  large 
excess  of  the  arsenious  acid  solution  is  required. 
For  the  analysis  of  bleaching  powder  and  hypo- 
chlorites the  proportion  of  hydrochloric  acid  should 
be  reduced  to  5%.  By  increasing  the  acid  concen- 
tration to  12  and  effecting  the  reduction  at  the 
boiling  point  both  chlorates  and  hypochlorites  will 
react.  Perchlorates  do  not  interfere  with  the  de- 
termination. Chromates  are  completely  reduced  in 
about  an  hour  at  the  ordinary  temperature  or  pre- 
ferably at  boiling  point.  The  method  may  be 
applied  to  insoluble  chromates,  such  as  lead 
chromate. — C.  A.  M. 

Cobalt;  .1  sensitive  reagent  for .     I.  Bellucci. 

Gazz.  Chim.  Ital.,  1919,  49,  ii.,  294—298. 

By  means  of  a-nitroso-j8-naphthol,  1  mgrm.  of  dis- 
solved cobalt  in  1 — 2  litres  of  water  may  be  detected 
colorimetrically,  and  by  means  of  /i-nitroso-o- 
naphthol  1  mgrm.  in  about  17  litres  of  water.  Di- 
methylglyoxime  permits  of  the  detection  of  1  mgrm. 
of  nickel  in  4 — 5  litres  of  water.  (See  also  Atack, 
this  J.,  1915,  641;  Jones,  this  J.,  1918,  630  a;  Bel- 
lucci and  Chiucini,  this  J.,  1920,  46  a.)— T.  H.  P. 

Phosphoric  acid ;  Determination  of as  ammon- 
ium phosphonwlybdate.  A.  Stutzer.  Landw. 
Versuchs-Stat.,  1919,  94,  251—264. 
The  following  procedure  is  recommended: — From 
15  to  25  c.c.  of  the  phosphate  solution,  containing 
not  more  than  025  grm.  P20„  is  mixed  with  25  c.c. 
of  nitric  acid  (sp.  gr.  1*20)  containing  3  i  by  vol. 
of  sulphuric  acid,  the  mixture  is  heated  to  about 
80°  C,  and  100  c.c.  of  molybdie  acid  solution 
(molybdic  acid,  5,  ammonium  sulphate,  25  grms., 
ammonia,  sp.  gr.  0'96,  20  c.c,  nitric  acid,  sp.  gr. 
1"2,  651  c.c,  water  to  100  c.c)  is  added,  the  whole 
is  cooled,  the  precipitate  collected  on  a  weighed 
asbestos  filter,  washed  with  cold  2%  ammonium 
nitrate  solution,  then  with  alcohol  or  acetone,  dried 
for  1  hr.  at  100°  C,  and  weighed.  The  factor  for 
calculating  the  weight  of  the  precipitate  into  P,Os 
is  0-03513.— W.  P.  S. 

Oxygen:  Determination  of with  euprammonium 

solution.        W.    Haehnel  'and    M.    Mugdan.        Z. 
angew.  Chem.,  1920,  33,  35. 

Saturated  ammonium  chloride  solution  may  be  used 
in  the  preparation  of  the  euprammonium  solution 
used  for  the  absorption  of  oxygen,  and  possesses 
the  advantage  over  ammonium  carbonate  that  the 
residual  gas,  after  removal  of  ammonia  by  sul- 
phuric acid,  does  not  contain  any  carbon  dioxide 
derived  from  the  euprammonium  solution. 

— W.  P.  s. 

Svlphur;  Apparatus  for  the  determination  of . 

C.  Hofriehter.     Chem.-Zeit.,  1920,  44,  110. 

An  apparatus  for  the  determination  of  sulphur  by 
the  evolution  method  consists  of  a  reaction  flask 
provided  with  a  short  vertical  condenser;  the  stem 
of  a  funnel  extends  through  the  condenser  to  the 
bottom  of  the  flask,  and  a  side  tube  leads  from  the 
top  of  the  condenser  to  a  vessel  containing  the 
absorption  solution.  The  material  is  placed  in  the 
flask,  hydrochloric  acid  is  added  through  the 
funnel,  and  the  top  of  the  funnel  is  then  closed  by 
a  bent  bulb  tube  containing  a  few  drops  of  water; 
this  valve  prevents  the  absorption  solution  from 
being  drawn  back  into  the  flask  when  the  pressure 
in  the  latter  decreases  from  any  cause.  All  parts  of 
the  apparatus  are  of  glass,  and  are  connected  by 
ground-in  joints. — W.  P.  S. 

Mercury;   Determination   of  .     H.   B.   Gordon. 

Analyst,  1920,  45,  41—46. 
Mercury  in  verv  dilute  acid  solution  may  be  deter- 


mined by  depositing  it  on  copper  gauze,  then  heat- 
ing the  copper  in  hydrogen  and  noting  the  loss  in 
weight  due  to  the  volatilisation  of  the  mercury. 
The  volatilised  mercury  may  be  converted  into 
mercuric  iodide  by  the  action  of  iodine  vapour.  As 
little  as  01  mgrm.  of  mercury  in  2  litres  of  solution 
may  be  detected  and  determined.  The  presence  of 
nitrates  does  not  interfere;  arsenic,  bismuth,  anti- 
mony, and  silver  interfere  to  some  extent,  but  it  is 
probable  that  by  heating  the  copper  gauze  care- 
fully to  avoid  volatilising  these  elements  with  the 
mercury  tin-  method  might  be  used  in  their  pre- 
sence— W.  P.  S. 

Colour  lakes;  Theory  of .  [Detection  and  deter- 
mination  of   cobalt,    copper,   and   other   metals.] 

C.  Brenner.  Helv.  Chim.  Acta,  1920,  3,  90—103. 
Attempts  are  described  to  base  methods  for  the 
detection  and  estimation  of  small  amounts  of  cobalt 
and  copper  on  the  colorations  which  the  metallic 
ions  give  with  nitrosonaphthols.  a-Nitroso-/8- 
naphthol  is  unsuitable  for  this  purpose  in  aqueous 
solution  since  the  lake  is  too  easily  precipitated, 
whilst  chloroform  or  carbon  bisulphide  solutions  (in 
which  cobalt  nitrosite  is  freely  soluble)  are  only 
adapted  to  the  detection  and  not  to  the  estimation 
of  cobalt.  On  the  other  hand,  the  solubility  of  the 
lake  in  water  can  be  sufficiently  increased  by  intro- 
ducing one  or  more  sulphonic  groups  into  the 
naphthol  molecule.  The  colour  of  the  lake  depends 
on  the  number  and  position  of  the  hydroxy-  and 
sulphonic-groups ;  the  yellowest  shade  is  given  by 
the  nitroso-derivative  of  R  acid,  the  deepest  red 
with  nitroso-l-naphthol-5-sulphonic  acid,  and  the 
darkest  shade  with  nitroso-l.S-dihydroxynaph- 
thalene-3.6-disulpbonic  acid  (chromctrope  acid). 
("iiioiuotiope  acid  can  be  used  for  the  micro- 
titration  of  cobalt  since  the  yellow  ammoniacal  solu- 
tion of  nitrosochromotrope  acid  yields  an  immediate 
intense-blue  coloration  with  the  cobalt  ion,  in  the 
formation  of  which  2  mols.  of  the  acid  react  with 
an  atom  of  cobalt;  when  the  cobalt  ions  have  been 
completely  converted  into  this  compound,  further 
addition  of  the  acid  causes  a  change  in  shade  from 
blue  to  red.  The  method  is  fairly  accurate,  but  it 
cannot  be  used  for  cobalt  in  the  presence  of  nickel, 
although  the  latter  alone  may  also  be  estimated  by 
this  reagent.  The  micro-titration  of  copper  can 
be  effected  similarly,  but  a  larger  excess  of  the 
reagent  is  required  to  give  a  definite  end-point. 
Other  substances  with  properties  similar  to  those 
of  nitrosochromotrope  acid  are  found  among  azo- 
dyes  which  are  used  with  metallic  mordants,  and 
among  those  which,  in  dyeing,  are  subjected  to 
after-chroming.  Thus,  Diamond  Black  F  gives  a 
deep-blue  solution  in  aqueous  alkali,  which  yields 
differently  coloured  lakes  with  ammoniacal  solu- 
tions of  the  most  diverse  metals;  when  the  metallic 
ion  is  completely  united  with  the  dye,  addition  of  a 
further  quantity  of  the  latter  causes  a  change  in 
shade  towards  blue.  The  possible  applicability  of 
the  method  is  illustrated  by  the  instance  of  copper. 
The  possibilities  of  the  formation  of  differently 
coloured  complex  compounds  have  been  investigated 
for  twenty  different  metals  and  sixteen  dyes ;  such 
compounds  appear  to  be  formed  most  frequently 
with  magnesium,  the  alkaline-earth  metals,  and 
those  of  the  iron  group.  Chromium  is  allied  in  this 
respect  with  the  least  reactive  metals  of  the 
nitrogen  family.  The  capability  of  the  dye  to  form 
differently  coloured  complex  compounds  which  are 
soluble  in  ammonia  appears  to  depend  on  the 
presence  of  a  hydroxy-group  in  the  ortho-  or  punt 
position  to  the  azo-group,  and,  as  a  result  of  ex- 
tensive experiments  with  a  number  of  dyes,  it  is 
possible  to  give  methods  for  the  micro-chemical 
estimation  of  copper,  silver,  magnesium,  zinc, 
cadmium,  calcium,  strontium,  barium,  iron,  nickel, 
and  cobalt.  (See  further  J.  Chem.  Soc,  1920,  ii.. 
194.)— H.  W. 


*  XIX..  No.  >\] 


PA  i  EN  r   LIST 


251  a 


fJJMortne  in-  brominej  Estimation  ../  organic  

/../  thr  chromic  aetd  method,  V.  W.  Robertson. 
eh. -in.  News,  1920,  i-'o.  64. 
iiiiMiN  modificationa  Bra  suggested  to  overcome 
minor  difficulties  encountered  in  tin-  chromic  acid 
method  "i  estimating  organic  chlorine  or  bromine 
i  this  •' ..  1915,  R19)  rhi  i  hi ii  a<  id  maj  be  re- 
placed bj  halogen-free  inii.i--.ium  bichromate,  and 
a  freshly  prepared,  i  old  solution  of  sodium  peroxide 
ia  preferable  as  an  absorbing  medium,  Instead  ol 
.V  In  solutions,  A  20  solutions  of  diver  nitrate 
and  ammonium  thiocynnate  are  recommended  [n 
the  i  .i.-> ■  oi  oompounda,  particularly  liquids,  which 
react  explosivelj  «uli  the  oxidising  mixture  the 
beat  proi  dure  is  to  cover  the  snbstani  e  with  n  large 
amount  of  powdered  bichromate  and  run  the  pre- 
viously cooled  sulphuric  acid  verj  rapidly  into  the 
'II  vessel  through  a  wide  funnel  by  means  of 
■  suction  pump  i  onnei  i.  d  «  ■  1 1 1  the  absorption  tube. 
Tin-  reaction  vessel  i-  cooled  in  ice  until  the  initial 
violence  of  the  oxidation  has  moderated.     G.  F.  M, 

Fehling'i  tolution;  Behaviour  of      --  in  light.     I. 
Bolin  and  <i.   binder.     Z.  physik.  Chem  .   1919, 

m,  rai  -  7M. 

When  Fehling's  solution  in  glass  vessels  is  illu- 
minated with  the  1  i  j-r li  t  from  a  carbon  arc,  cuprous 
oxide  i-  produced.  The  reaction  has  no  temperature 
coefficient  and  then  is  no  evolution  of  gas.  When 
the  light  i-  shut  off  the  reaction  ceases.  In  quartz 
vessels  the  same  reaction  occurs,  but  it  has  a 
temperature  coefficient  of  1'2,  and  there  is  an 
evolution  of  gas  after  illumination  for  several  hours. 

On  shutting  off  the  light  tin-  reaction  continues  for 
some  time.  (See  also  .1.  Chem.  Soc.,  1920,  ii.. 
I  II  >-J.  F.  8. 

I  nihil  •  ;  Quantitative  estimation  "f  — ■ —  in  bio- 
logical media.  11.  F.  Zoller.  J.  Biol.  Chem., 
1920,  41,  25—38. 
By  utilising  a  modification  oi  the  nitroso-reaction 
for  indole  a  oolorimetric  method  for  the  quantita- 
tive estimation  of  that  substance  has  been  elabor- 
ated, The  colour  produced  by  applying  the  modi- 
Bed    mtio-o-U'-t    to   the  distillate   from    tin-   Bolutioil 

containing  indole  is  compared  with  that  given  by 
solutions  containing  known  quantities.  (See  fur- 
ther J.  (hem.  Soc,  1020,  ii..  90B.h-J.  C.  D. 

Spent  oxide.    Weyman.    See  IIa. 

I'll  a. hum  prodvett.     Bordas.     Nee  IIa. 

Mm, Inn   triii.      Salvaterra.      See   lit. 

.X ill i, -i. ,ni pounds.       Florcntin  and  Vandenberghe. 
111. 

Paper-testing.     Clark.     See  V. 

fion  of  sulphurous  acid.     Meyer.     See  VII. 

Maim.     KeJthoff.    See  VII. 

Soluble  tnetastannic  acid.     Kreis.     See  VII. 

tetory  materials.     See  VIII. 
:\l'iiniiii,iin  dross.     HHIer.     See  X. 

irium  i»  tetradymite.     Ilulot.     Set   5 

Ottee  ,iH.    Cofiu.in-Nicorc-.ti.    See  XII. 

Sulphite-cellulose    in    tanning    extracts.     Snowies. 
See  XV 

fanner]/  lime  liquors.     Thompson  and  Atkin.     See 

'  in,, I  ethyl  alcohols.  Babalitschka.  SeeXVUt. 
W      td  meats  etc.    Ledent.    See  XIXa. 

Itiirtrrm.     Conn  and  Breed.     See  XlXn. 
Siiinii.ttin  „ml  nr.osalvarsan.     It/,      .s-e  XX. 

/<.     Bindley.    See  \  \ 
"  M  irqueyrol  and  Carre      fee  XXII. 


Patent   List. 

The  date*  tiv«-n  in  this  list  are.  in  the  out  of  Applica- 
tions for  Patents,  those  of  application,  and  in  the  cut  of 
Uomplote  SpacifloatioDa  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Ltiuna  thua  advertued  as  aocepV-d  are  open  to 
inspection  at  the  Patent  Office  immediately  and  to 
opposition  within  two  months  of  the  date  ifiven. 

I.— GENERAL;   PLAN  I  .   M  VCHINERiT. 

Afflioai  ions, 

Allen  and  Ivillby,  Drying-apparatus.  6819. 
.M.i i.  5. 

Anhydrous  Food  Products  Co.     7381.     See  \l.\. 

\  1 1  - 1 1  i       M  urlle  t  ui  p. ii  es.     7  117.     Mar.  I:.'. 

Bonsignori.     Evaporator,     7468,     Mar,    12. 

Briscoe,    Lindsay,    and    Stevenson.       Fum 
7435  and  7436.     Mar.  12. 

Byena  Steel  Works,  Francis,  and  William.-..  Fur- 
naces,    til'.!").      Mar.   1. 

C'rida.       Control  oi  divine  processes  in  drying 

plant-.      7385.      -Mar.    11.      dial.,    11.3.19.) 

Dorr  Co.  Rotating-screen  hltering  apparatus. 
:.7I  I.     Feb.  25.     (U.S.,  5.10.18.) 

Freeman.     Distilling  apparatus.    5971.    Feb.  27. 

Fuller-Lehigh  Co.  Pulverising  nulls.  6860. 
Feb.  26.    (U.S.,  27.8.17.) 

Bigginbottom.  Centrifugal  separating  machines 
7396.     Mar.  12. 

Boffmann.  Rotary  disintegrating  mills.  (j7s'.i. 
Mar.  .">.    (Ger.,  is.:,. 17.) 

Boyle.     Centrifugal  driers.     7265.     Mar.  10. 

Jogger.  Grinding  and  mixing  and  agitating 
in. i.  bines  etc.     6781 .     Mar.  ■">. 

Lowden.     Drying  materials.     7336.     Mar.  11. 

I, unt.  Method  of  drying  colloids.  5692.  Feb.  25. 
(U.S.,  7.4.16.) 

Keiinison.     Gos-heated  furnaces.     5520.    Feb.  24. 

Riba.     Filter-presses.     7453.     -Mar.  12. 

Richards.  Manufacture  of  briquettes.  5965. 
Feb.  27. 

Schjelderup.  Drying  material  containing  liquid. 
5459.     Feb.  23.     (Norway,  24.2.19.) 

Sue.  I'Air  Liquide.  Protecting  walls  of  enclosures 
in  which  reactions  take  place  under  high  tempera- 
tures and  pressures.     7182    Mar.  9.   (Fr.,  18.12.18.) 

Sin-.  I  Air  Liquide  Apparatus  for  carrying  out 
exothermic  chemical  reactions  under  high  tempera- 
tures and  pressures.    7189.    Mar.  9.    (Fr.,  24.12.18.) 

Techno-Chemical  Laboratories,  Ltd.,  and  Test- 
rup.    Evaporation,  distillation,  etc.   5558.   Feb.  24. 

Wevel  and  Zimmermann.  Drying  apparatus. 
721").'    Mar.   10. 

Complete  Specifications  Accepted. 

17,387  (19l8).  A.-G.  Kiimmler  mid  .Matter. 
Evaporation  of  water  from  aqueous  liquids. 
(123,716.)     Mar.  10. 

6096  (1919).  Webb,  and  Ransome-ver  Mehr 
Machinery  Co.  Mixing  machines.  (139,018.)  .Mar.  3. 

16,240(1919).      Peck.     Filter  leaves.    (139,390.) 

Mar.  10. 

II      FUEL;      GAS;      MINERAL      OILS      AND 

WAXES;    DESTRUCTIVE    DISTILLATION; 

BLEATING;  LIGBTING. 

Arl'LKATIoN.s. 

A.iki  ami  Matsunaga.  Manufacture  of  fuel 
briquettes.     *i:»-,*2.     .Mar.  8. 

Chem.  Fabr.  Rhenania,  and  Projahn.  6921. 
Se<   \  II. 

Dalley  (Greenway).  Distilling  or  cracking  bydro- 
-  at  boa  mis.    5861.     Feb.  26. 

Dixon  and  Carton.  Briquetting  coal  etc.  7137. 
Mar    9. 

Edser  and  Reynard.     Lubricants.  6102.   Feb.  28. 

Elektruitatswerk  Lonza.  Manufai  ture  of  a  solid 
fuel.     717ii.     Mar.  9.    (Swite.,  16.9.19.) 
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Evans.     Lubricating  oils.     6103.     Feb.  28. 

Evans.  Suction-gas  producer  plants.  6165. 
Mar.  1. 

Evans.  Refining  crude  oil.  7180  and  7181. 
Mar.  9. 

Fvlcman.  Separating  oils  etc.  from  sand  or  rock. 
6509.     .Mar.  3. 

Garrow  and  Nielsen.  Continuous  production  of 
solid  and  gaseous  fuel  with  by-product  recovery. 
5408.     Feb.  23. 

Glover,  West,  and  West's  Gas  Improvement  Co. 
Vertical  retort  settings  for  destructive  distillation 
of  coal  etc.     5563.     Feb.  24. 

Goodliffe.     Motor  spirit.     5627.     Feb.  25. 

Hurez.  Coke  ovens.  7432.  Mar.  12.  (Fr., 
29.10.19.) 

lllingworth,  and  South  Wales  and  Monmouth- 
shire School  of  Mines.     Coking  coal.   6078.   Feb.  28. 

Kummcl  and  Terneden.  Manufacture  of  ammonia 
and  gas  by  distillation  of  fuel.  7191.  Mar.  9. 
(Ger.,  10.3.19.) 

Lewis.  Means  of  distilling  and  gasifying  solid 
carbonaceous  matter.     5926.     Feb.  27. 

Perry.  Apparatus  for  distilling  carbonaceous 
material.     5666.     Feb.  25. 

Riley.     Coke  ovens.     7075.     Mar.  9. 

Ross  and  Young.  Are-lamp  electrodes  for  pro- 
ducing violet  and  ultra-violet  light.     5340.   Feb.  23. 

Southcombe  and  Wells.  Lubricating  oils.  5913. 
Feb.  27. 

Stiansen.     7059.     See  XII. 

White.     Gas-producers  etc.     6451.     Mar.  3. 

Complete  Specifications  Accepted. 

9114  (1918).  Dunstan.  Refining  liquid  hydro- 
carbons.    (139.233.)     Mar.  10. 

3503  (1919).  Fornas.  Gas-producers.  (139,578.) 
Mar.  17. 

5286  (1919).  Rogerson.  Coal-washing  plant. 
(139,612.)     Mar.  17. 

9970(1919).  Heuser.  Retort  ovens  for  distilling 
fuels  and  bituminous  ores.     (125,980.)   Mar.  17. 

16,523  (1919).  Lane  and  Williams.  Artificial 
fuel.     (139,094.)     Mar.  3. 

19,477  (1919).  Irazusta.  Agglutinant  for  con- 
glomerating coal.     (139,106.)     Mar.  3. 

20,800  (1919).  Seccombe  and  Sandiford.  Arti- 
ficial fuel.     (139,115.1     Mar   3. 

III.— TAR  AND  TAR  PRODUCTS. 
Complete  Specifications  Accepted. 

9256  (1918).  Morris  and  Co.,  and  Morris. 
Apparatus  for  sulphonating,  nitrating,  and 
chlorinating  organic  substances.  (139,234.)  Mar    10 

2073  (1919).  Edwards.  Fractional  distillation 
plant  for  coal  tar  hydrocarbons  etc.  (139,263.) 
Mar.  10. 

28,279  (1919).  South  Metropolitan  Gas  Co.,  and 
Kirby.  Purification  of  carbazole.  (139,411  ) 
Mar.  10. 

IV.— COLOURING  MATTERS  AND  DYES. 

Application. 
Kane.     Production  of  dyes.     7028.     Mar.  8. 


V.—  FIBRES ; 


TEXTILES;    CELLULOSE; 
PAPER, 


Applications. 

Ballonhiillcn  Ges.  Balloon  envelope  materials 
6519,  6520,  6643.  Mar.  3  and  4.  (Ger.,  24  12  U 
3.3.16,22.9.17.)  '  '     ' 

Goldreich.   Manufacture  of  paper.   5682.   Feb.  25 

Le  Tall  (Soc.  Franc,  des  Crins  Artificiels).  Pro- 
duction of  moulded  articles  of  pure  cellulose  6382 
Mar.  2. 

Roberts.  -Manufacture  of  articles  from  cellulose 
or  its  compounds.     5970.     Feb.  27. 


Verein.  Glanzstoff-Fabriken  A.-G.  Manufacture 
of  voscose  silk.     5556.     Feb.  24.     (Ger.,  25.7.18.) 

Complete  Specifications  Accepted. 

5952  and  15,163  (1918).  Zdanowich.  Manufac- 
ture of  cellulose  acetates.     (139,232.)     Mar.  10. 

15,551  (1919).  Soc.  Anon,  des  Etabl.  Hutchinson. 
Adhesive  composition  especially  for  waterproofing 
fabrics  and  rendering  them  impermeable  to  gases. 
(129,630.)     .Mar.  3. 

19,297  (1919).  Clayton.  Apparatus  used  in  the 
manufacture  of  artificial  silk.     (139,104.)    Mar.  3. 

VI.— BLEACHING;  DYEING;  PRINTING; 
FINISHING. 

Applications. 

Kereszty  and  Wolff.  Production  of  bleaching 
and  disinfecting  agents.  6541.  Mar.  3.  (Hun- 
gary, 12.7.19.) 

Sutcliffe".  Treatment  of  fabrics  etc.  to  render 
them  less  inflammable.     6933.     Mar.  8. 

Complete  Specifications  Accepted. 

7239  (1919).  Gibson.  Finishing  composition  for 
varus  and  fabrics.     (139,634.)     Mar.  17. 

13,083  (1919).  Calico  Printers'  Assoc.,  Schofield, 
and  Farnworth.  Producing  certain  colour  effects 
on  textile  and  other  fabrics  and  materials. 
(139,373.)     Mar.  10. 

VII.— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Applications. 

Basset.     7260.     See  X. 

Chance  and  Hunt,  Gidden,  and  Ragg.  Manufac- 
ture of  oxide  and  carbonate  of  zinc.    5973.    Feb.  27. 

Chem.  Construction  Co.    6539.    See  XVI. 

Chem.  Fabr.  Rhenania,  and  Projahn.  Extraction 
of  sulphur  from  gases  containing  sulphuretted 
hydrogen  or  sulphurous  acid.     6921.     Mar.  6. 

Commin.  Apparatus  for  producing  cyanogen 
compounds.     6559.     Mar.  3. 

Dutt  and  Dutt.  Production  of  potash  salts, 
ammonia,  and  alumina.     5651.     Feb.  25. 

Ellis  (Foundation  Oven  Corporation).  Purifica- 
tion of  ammonium  salts.     6206.     Mar.  1. 

Fabr.  do  Prod.  Chun,  de  Thann  et  de  Mulhouse. 
Manufacture  of  potassium  sulphate  and  hydro- 
chloric acid.     6009.     Feb.  27.    (Fr.,  4.12.19.) 

Kummel  and  Terneden.     7191.     See  II. 

Lamm.  Manufacture  of  potassium  carbonate  and 
sodium  carbonate.     6366.     Mar.  2. 

Complete  Specifications  Accepted. 

8535  and  18,832  (1918).  Field,  and  Metals  Ex- 
traction Corporation.  Purification  of  zinc  solutions. 
(138,946  and  138,954.)  Mar.  3. 
^  8831  and  8832  (1918).  Sulman,  Field,  and  Metals 
Extraction  Corporation.  Purification  of  zinc  solu- 
tions.    (138,947  and  138,948.)    Mar.  3. 

10.71  is  (1918).  Field,  and  Metals  Extraction 
Corporation.  Purification  of  metallic  solutions. 
(138.950.)     Mar.  3. 

4827  (1919).  Orton  and  Robinson.  Manufacture 
of  alumina.    (139,005.)    Mar.  3. 

11,913  (1919).  Rossi.  Production  of  potassium 
compounds  and  nitrogen-containing  fertilisers. 
(130,963.)     Mar.  17. 

28,471  (1919).  Comp.  des  Prod.  Chim.  d'Alais  et 
de  la  Camargue.  Purification  of  solutions  of  zinc 
sulphate.     (139,443.)     Mar.  10. 

VIII.— GLASS ;  CERAMICS. 

Applications. 
Grace.     Drying  china-clay  etc.     5698.     Feb.  25. 
Hill.     Fullers'  earth  etc'    7042.      Mar.  8. 
Norton  Co.       Abrasive  stone.       5760.       Feb.  25. 
(U.S.,  26.2.19.) 
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Wallace.    Manufacture  of  clayei  materials     7880 
U   .    11. 

i      '•         PI    9F1  I  ii  u  vtions  An  BPUD. 

9470(1910.)    Eonid  DC. 

6308     (1910.)       British  IhomaoB-Hoaaton     Co 

neral     Eleotrio    Co.).  Porcelain.      (130,315.) 
14  ir.  10. 

i\      i:i  ll. Disc  \i  LTERIAL8, 

Aril  iriTioNB. 

!        Manufacture    of    impervious    lmilding- 
blooki     8196.    Mar.  I. 
Collins.      Kiln    for    burning   lirirks   etc.     6163. 

Mar    I. 

Fraser.  Manufacture  of  bituminous  emulsions. 
Feb.  95.    (U.8  ,  iMiii  17.) 

i  •  r.  Dementi tious  bituminous  emulsions. 
.'.7iKj.    r«b.  35.    (U.S.,  95.10.17.) 

Fraaer  and  Peters.  Manufacture  of  bricks. 
building  blocks,  etc    6479.    Mai-.  :!. 

McLay.  II.  at  non-conducting  compositions. 
GO.-.7.     V.  I 

Sanders.  Production  of  artificial  coloured  stone. 
7494.     Mar.   12. 

Tibbenham,     Staining  or   fuming   wood.     6375. 

M    r.   2. 

White.  Manufacture  of  paving  and  building 
blocks.    7439.    Mar.  19. 

CoMrr.KTK  Specifications  Accepted. 

8305(1918).  Hnrtner.  Manufacture  of  a  mortar- 
forming  material  from  anhydrite.  (117,605.) 
Mar.   in. 

1M7D  (1910).  Ionides.  Heat  treatment  of  bricks. 
pottery,  etc.     (139,967.)     Mar.  In. 

6522  (1919).  Forrester  (Internat.  Isolations 
K.unp.V  Manufacture  of  thermal  insulating  bodies. 
(189,318.)    Mar.  10. 

X— METALS;  METALLURGY,   INCLUDING 
ELECTRO-METALU'RGY. 

Applications 

August.    7417.    See  I. 

Hall  and  Hurst.  Aluminium  alloys.  6733. 
Mar.  5. 

Ballantine.  Refining  metals  and  allovs.  5811. 
rob.  26. 

Basset.  Production  of  metals  or  metalloids. 
7260.     Mar.  10. 

Beck.  Producing  spelter  from  zinc  dust.  6247. 
Mar.  2. 

Chambers.  Solders  for  aluminium.  7165. 
Mar.  '.>. 

Coles.     Process  for  sherardising.     6851.     Mar.  6. 
1.     Removing  scale  or  oxide  and   preparing 
surface    for    receiving    coating   of    another    metal. 
7588      Mar.  13. 

Diehl.  Smelting  zinc-bearing  products.  7446. 
Mar.  12. 

I.    Cupolas.    6864.    Mar.  6. 

Field  and  Petersson.  Treatment  of  sulphide  ores 
and  minerals.      II',  IV      Mar.  .'!. 

Goakar  and  Bitch,  Case-hardening  compositions. 
6754.      Mar.  .",. 

Hall,  and  Rolls-Royce,  Ltd.  Preparation  of 
metallic  alloys.    6799     Feb.  25. 

Sail,  and  Rolls-Royce,  Ltd.  Aluminium  allovs. 
6794  and  6795.     K. : 

ler    and     Homer.      Surface-hardening    stoel 
parta.    6964.    Mar.  8. 

bona.     Manufacture  of  steel.     7139.     Mar.  9. 

Law.     Bolder  for  aluminium.    6009.     Mar.   1. 

Lammon,   and   Minerals  Separation,  Ltd.        Re- 
Is  from  their  ores.    6919.     Mar.  6. 

M  .kin.  Removing  oxide  from  sheet  metal.  7301. 
Mai    11 


lind       9l  Inch.     ii.      hi  ii,  lisalcr.        Ineiej     - 

resistance ol  nlumininm  to  and  an. I  alkaline  liquids. 
-'      Mar.  6.    (Oer.,  8.3.19.) 

Mm.  rak?  s.  paration.  Ltd.      Oi ntration. 

7190.    .Mar.  9.    (Fr.,  90.11.19  | 

Naylor,       Manufacture  of  ma  I       6401. 

Mar.  2. 

Raworth  (Dean).  Soldering,  tinning,  or  ooating 
aluminium  or  its  alloys.    6539.    |.yi,.  94, 

Uon.lelli,  Sesuni.  and  Sestron  Colour  Oxidising 
Co.    Colouring  and  oxidising  metal  Burfaa  3     6300 

and  6801.      Mar.   2. 

Etondelli,  Sestini,  and  Sestron  Colour  Oxidiaing 
Co.     Preparing   fermus   surfaces    for   enamelling 
Famishing,  etc.    6899.     Mar.  9. 

Watkin.  Clilorinc-ovcn  process  ,,f  melt  in. '  etc 
gold.    7327.    Mar.  II. 

Complete  Specifications  Accepted. 

3369  (19181  Giesecke.  Solidifying  conglomerates 
ol  line  ores,  iron  filings,  purple  ore,  etc.  <  139.229  ) 
Mar.  10. 

B535,  8831,  8832,  10.708,  1S.S.12  (1918).  Metals 
Kxtraction  Corporation  and  others.    .S'ee  VII 

18,030  (1918).       Marks  (Luckenbach  Proe. 
Oro  concentration.     (139,535.)     Mar.  17 

212  (1919).  British  Thomson  -  Houston  Co. 
(General  Electric  Co.).  Manufacture  of  metals  and 
alloys  by  the  alumino-thermic  method.  (139,947  i 
Mar.   111. 

1271  (1919).  Bolton.  Electro-plating.  (138,967.) 
Mar.  3. 

2737(1919).    Brighten  and  Peakman.    Fun 

for  heat  treatment  of  metals.     (138,981.)     Mar.  3. 

10,169  (1919).  Hisamoto  and  others.  Process  of 
drawing  refractory  metal.     (139,065.)    Mar.  3. 

XI .— ELECTRO-CH  E  MISTRY. 

Applications. 

Burgess  Battery  Co.  Dry  batteries.  6222.  Mar.  1. 
(U.S.,  13.3.19.) 

Holland  and  Skinner.  Storage  batteries.  7023 
and  7024.     Mar.  8.     (U.S.,  5.9.19  and  17.5.19.) 

Loggett  and  Niece.  Apparatus  for  subjecting 
molecular  matter  etc.  to  electrostatic  stress  of  high- 
tension  electric  discharge.     6101.     Feb.  28. 

Lo  Sueur.     Electrolytic  cells.    62(17.     Mar.  2. 

Oldham,  and  Oldham  and  Son.  Galvanic 
batteries.    6654.    Mar.  4. 

Saunders,  and  Saunders  Electrical  Co.  Electric 
accumulators.     5807.     Feb.  26. 

Sutton.  Electro-thermal  absorber  generator  for 
separation  processes.    6780.     Mar.  5. 

Complete  Specifications  Accepted. 

1271  (1919).    Bolton.    See  X. 

2203  (1919).  Hossack.  Electric  dry  batteries 
(139,265.)    Mar.  10. 

4386  (1919).  London  Battery  Co..  and  Clarke. 
Electric  storage  batteries.     139,001.     Mar.  3. 

4472  (1919).  Hepburn.  Mono-polar  electrode 
clectrolysers.    (139,296.)    Mar.  10. 

8550(1919).  Ivey  and  Salisbury,  Electric  storage 
batteries.     (139,652.)     Mar.   17. 

22;06S  (1919).  Norsk©  Aktieselskab  for  Elektro- 
kemisk  Industri.  Electrodes  for  elei  trie  furnaces. 
(137,811.)    Mar.  17. 


XII.— FATS;  OILS;  WAXES. 

Applications. 

Bochringer   Sohn.        Manufacture  of   soap 
8939.    Mar.  1.    (Oer.,  91.11.18 

Bollman.        Removal   of   fatty  acids,   resins  etc 
from  fats  and  oils.    6220.     Mar.  1. 

Bredlik  and  Whiton.    Extraction  of  fatty  matter 
from  earl b      6'."i7.     Mar.  1.    (U.S.,  15.5.19.) 
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Hill.    7042.    See  VIII. 
Snape.     Soap.    5584.     Feb.  24. 
Stiansen.    Process  of  refining  oils.    7059.    Mar.  9 
(Norwav,  21.3.19.) 
Williams.     Soap.     5488.     Feb.  24. 

Complete  Specification  Accepted. 

19.567    (1918).       Martin.      Hvdrogenating    oils. 
(1.19,239.)     Mar.  10. 


XIII—  PAINTS;    PIGMENTS;    VARNISHES; 
RESINS. 

Applications. 

Chance  and  Hunt,  and  others.    5973.     See  VII. 

Coles.  Manufacture  of  white  lead.  7548. 
Mar.  13. 

Ivinson  and  Roberts.  Anti-corrosive  paint  etc. 
7564.     Mar.  13. 

Pooley.     7488  and  7489.     Sec  XVII. 


XIV.— INDIA-RUBBER  ;   GUTTA-PERCHA. 

Applications. 
Bruni.     Vulcanisation  of  rubber.     6670  and  6774. 
Mar.  4  and  5.     (Ital.,  15  and  19.3.19.) 

Crozier.   Black  rubber  compound.  7294.    Mar.  11. 

Complete  Specification  Accepted. 

227   (1919).        Raap.        Regenerating   vulcanised 
robber.     (122,188.)     Mar.  3. 


XV—  LEATHER;   BONE;  HORN;  GLUE. 

Applications. 

Humphries.  Treatment  of  quebracho  tanning  ex- 
tract.    5787.     Feb.  26. 

Melamid.  Manufacture  of  artificial  tanning 
substances.  5439,  5690,  5691.  Feb.  23  and  25. 
(Ger.,  19,  15,  and  21.7.19.) 

Tannage  Rationnel  Meurant  Soc.  Anon.  Tanning 
leather.     7215.     Mar.  10.     (Belg.,  12.3.19.) 

Complete  Specification  Accepted. 

21,280  (1919).  Marks  (Nitritfabrik  A.-G.).  Pre- 
paration of  gallic  acid.     (139,419.)     Mar.  10. 

XVI.— SOILS;  FERTILISERS 

Applications. 
Chemical  Construction  Co.     Manufacture  of  acid 
phosphate.     6539.     Mar.  3.     (U.S.,  4.3.19.) 

Complete  Specification  Accepted. 
11,913(1919).    Rossi.    See  VII. 

XVIT. — SEOARS  :  STARCHES  ;  GUMS. 

Applications. 

Colour  Photography,  Ltd.,  and  Thomson.  Ad- 
hesives.     6817.     Mar.  5. 

Haddan.     5707.    See  XIX. 

Poolev.  Extraction  of  gum  from  grass  trees. 
7488  and  7489.    Mar.  12. 

Complete  Specification  Accepted. 
13  418  (1917).       Daniel.       Process  of   obtaining 
iiralin  from  plants.     (109,813.)     Mar.  10. 

XVIII— FERMENTATION    INDUSTRIES. 

Complete  Specification  Accepted. 

IS, 041  (1919).  Wade  (Schneible).  Manufacture 
of  ethvl  alcohol  and  de-alcoholisod  beverages  from 
fermented  liquids.     (139.099.)     Mar.  3. 


XIX— FOODS;  WATER  PURIFICATION; 
SANITATION. 

Applications. 

Anhydrous  Food  Products  Co.  Drving  fruits, 
meats,  etc.     7381.     Mar.  11.     (U.S.,  11.5.15.) 

Baker,  and  Fluorescent  Materials,  Ltd.  Pre- 
paration of  radium  emanation  water.  6926.   Mar.  6 

Bredlik  and  Whiton.     6207.     See  XII. 

Haddan  (Naaml.  Vennoots.  Algem.  Norit 
Maatseh.).  Continuously  treating  large  quantities 
of  liquids  with  purifying  agents.     5707.     Feb.  25. 

Jones,  Watson,  and  Woodlands,  Ltd.  Manu- 
facture of  flour  and  bread.  6624  and  7576.  Mar.  4 
and  13. 

Kereszty  and  Wolf.     6541.     See  VI. 

Langham  and  Pennington.     6184.     See  XX. 

Manganozone  Soc.  Anon.  Sterilising  and  clari- 
fying water.     7141.     Mar.  9.     (Fr.,  12.12.13.) 

Werner.     Treatment  of  flour.     6192.     Mar.  1. 

Complete  Specifications  Accepted. 

1816  (1918).  Hildebrant,  Manufacture  of  meai- 
extracMike  preparations.     (139,525.)     Mar.  17. 

18,140  (1919).  Pape.  Preserving  materials  sub- 
ject to  putrefaction  or  decay.     (139,100.)     Mar.  3. 

19,425  (1919).  Mulertz.  *  Sterilising  or  pasteur- 
ising liquids.     (132,237.)     Mar.  10. 

XX.— ORGANIC  PRODUCTS;   MEDICINAL 
SUBSTANCES ;  ESSENTIAL  OILS. 

Applications. 

Datta.  Treatment  of  tea  plant  and  manufacture 
of  caffeine.     6209.     Mar.  1. 

Langham  and  Pennington.  Antiseptic  and  pro- 
phylactic.    6184.     Mar.  1. 

Napp  (Hoffmann-La  Roche  &  Co.).  Manufac- 
ture of  colloidally  soluble  metal  pyrophosphate 
casein  compounds.     6081.     Feb.  28. 

Soc.  Chim.  des  Usines  du  Rhone.  Manufacture 
,  of  /3-alkyl-amino-ethylaminobenzoic  alkyl  esters. 
6329.     Mar.  2.     (Fr.,  15.11.19.) 

Soc.  Chim.  des  Usines  du  Rhone.  Manufacture  of 
saccharine.     7018.     Mar.  8.     (Fr.,  24.1.20.) 

Tcherniac.  Production  of  saturated  halogenated 
ethers  and  their  decomposition  products.  5839  and 
5840.     Feb.  26. 

Complete  Specifications  Accepted. 

9256  (1918).    Morris,  and  Morris  and  Co.    See  III. 

17,172  and  17,173  (1918).  Rockefeller  Institute  for 
Medical  Research.  Aromatic  arsenical  compounds. 
(122,819  and  128,181.1     Mar.  3. 

4163  (1919).  Appelbaum.  Manufacture  of  alde- 
hvdes.     (138,999.)     Mar.  3. 

8330  (1919).  Christiansen.  Manufacture  of 
methyl  alcohol.     (125,946.)     Mar.  10. 

9006  (1919).  Chem.  Fabr.  vorm.  Sandoz.  Manu- 
facture of  a  highlv  active  preparation  of  ergot. 
(125,396.)     Mar.  17. 

20,863  (1919).  Chem.  Fabr.  Flora.  Substituting 
halogens  for  the  amino  groups  in  aliphatic  amines. 
(132,245.)     Mar.  17. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

Clark.  Photography.  6194.  Mar.  1.  (U.S., 
25.2.19.) 

Kent.       Photographic  transfer  processes. 
Mar.  2. 

Mimosa  A.-G.  Toning  photographic  negatives, 
films,  and  positives.     5948.     Feb.  27.   (Ger.,  3.7.18.) 

Trist.     Colour  photography.     6898.     Mar.  6. 

Welsh  and  Wise.  Powders  for  artificial  lights  for 
photography.     7404.     Mar.  12. 

Wolfe.     Photography.     616*.     Mar.  1. 
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Grinding,  crushing,  or  pulverising  machine.       O. 
ithier.  Brussels.     Kng.   1'..;.   I3.>78.  S.6.11. 

\     ruNDBK  u.  casing  with  horizontal  axis  is  Bplit 

itudinalh  for  n<  1  ess  to  the  interior.   Ooncentrio 

with    the   . :  1  - 1 1 1  l'    i-    a    ahnft    carrying,    say,    four 

•  in  which  are  cut  radial  slots  to  form  the  bear- 

for  the  nxles  of  rolls,  which  arc  thus  supported 

in  the  spaces  between  the  discs.      Grinding  takes 

place  between  the  cylindrical  surfaces  of  toe  rolls 

,,M(I  ling,   the  rolls  being  rotated   by   the 

n  . 1  ml  1  >r>  — »  d  outwards  by  centrifus  J  Force 

— B    M    \ 

and  pulverising  materials.    W.  0.  Kirby, 

H. nl. m\   Station,  and  E    I.    Lakin,  Leamii 

P«  .  138,411,  21.1.19.  (Appl.  2313   19.) 

i.im.  bodies  for  use  in  tube  and  similar  mills 
made  of  hard  material,  such  u>  cast  steel,  in  the 
form  of  discs  with  their  thickness  leas  than  their 
diameter.  They  are  perforated  with  our  or  more 
boles  in  the  axial  direction  and  may  be  cylindrical 
or  with  tli"  angles  between  the  ends  and  the  peri- 
phery rounded  off;  their  end  faces  may  also  be  Mat 
It.  M.  V. 

\efying  gases  or  gaseous  mixtures;  Process  and 

apparatus  for  1  .    M,  Zack,  Zurich, 

Switzerland.  Kng.  Pat.  129,292,  4.7.19.  (Appl. 
18,774  1!'.)  Int.  C'onv..  30.5.18. 
Tiik  apparatus  consists  of  a  two-cylinder  com- 
pressor  with  the  cranks  at  1*0°  and  the  cylinders 
connected  by  two  sets  of  pipe-coils  controlled  by 
reives,  the  second  set  of  intercommunication  pipes 
being    concentric    "ith    and    outside    the   first   set; 

cylinders  are  also  surrounded  by  a  common 
jacket  or  easing.  The  cycle  of  operation  is  ns 
follows: — Gas     that     lias     l>ccn     purified,    pre-com- 

sed,  and  pre-cooled,  is  admitted  to  a  heat  inter- 
changer, where  it  gives  up  more  heat  to  the  final 
remainder   of    non-liquefied    gas    issuing   from    the 

iratus.  From  the  heat  interchanger  the  gas 
is  admitted  to  one  end  of  one  cylinder  (say  the  top 
of  the  left-hand  one)  and  on  the  down-stroke  of  the. 
pi-ton  expands  while  doing  external  work;  on 
reaching  the  dead  centre  the  gas  is  allowed  to  pass 
through  the  inner  set  of  pipe  coils  to  the  underside 
of  the  right-hand  piston  (which  has  on  its  up-stroke 
been  producing  a  vacuum),  again  expanding  but 
without  doing  external  work.  1'pon  the  commence- 
■it  of  the  next  stroke  the  intercommunication  is 
shut  olT  and  the  gus  in  lx>th  cylinders  compressed 
while  tie-  cylinders  are  kept  cool  by  means  of  their 
which  are  preferably  filled  with  the  non- 
liqucfied  remainder  of  the  gas;  at  a  certain  point  in 
the  stroke,  determined  by  the  setting  of  the  valves. 

tl uter    communicating    pipe-coils    are    opened 

and   the  oompreesed   gas  passes  from   the  bottom  of 
the  right-hand  cylinder  to  the  top  of   the  left-hand 

cylinder  and  r>ic<  versa",  again  without  doing  ex- 
ternal work,  this  movement  continuing  until  I  lie 
other  <bad  1.  ntre  i-  reached.  Liquefied  gas  is 
removed  by  suitable  means  from  both  sets  of  cross 
■  oimecting  pipes  and  the  non-liquefied  gas  finally 
■flowed  to  exhaust  into  the  jacket  surrounding  the 
cylinders  and  thence  to  the  first-mentioned  heat 
interchanger.  The  gas  is  expanded  with  external 
paratively  high,  and  without  external 
work  at  a  comparatively  leu  temperature. 

— B.  M    V. 

i:      l;     1. r.v.    London.      Eng. 
Pat.  138,286,  5.9.19     (Appl.  21.8.30/19.) 
*  tank  is  provid.-d  ;,t  the  bottom  with  a 

stirrer  which   produces  a   vortex,   and,   at  various 


.list. s    above    the   stirrer    with    baffle*    which    can 

be  adjusted    individually   as   to  height   by   means  of 

iods  broughi  through  the  cover  "t  the  tank. 

— B.  M    V 

Filtn  apparatus.  A.  It.  Peek,  Los  Angeles,  Gal., 
1  -  A.  Eng.  Pat.  188,667,  22.10.19.  (Appl. 
17,366  18.) 
l-'n  ti  1:  1 1  ivBs.  project  from  lixed  cover-plates  winch 
carry  valves  ami  pipes  tor  mud  to  be  filtered,  wash 
water,  and,  it  desired,  compressed  air.    Removable 

chambers,  mounted  on  «  heels  rolling  on  the  channel 

iron  framework  of  tie-  apparatus,  can  l"'  United  to 
the  fixed  cover-plates.  During  the  filtering  and 
washing  period  the  chambers  are  bolted  to  the  cover 

plates  and  the  mud  or  wash  water  admitted  through 
\.ih,,  in  ill.'  cover-plates  to  the  interior  of  the 
chambers,  whence  the  liquor  passes  through  the 
tiller  leave-  ami  out  through  oilier  valves  in  the 
r-plates.  When  the  <akes  are  limit  up  ami 
washed,  the  enclosing  chambers  are  moved  out  ol 
the  way  without  disturbing  the  cakes  and  the  cakes 

finally  caused  to  drop  off  by  means  of  compressed 
air.— B.  M.  V. 

FUter-press    plate.      Filter-press    device.      0.    P. 

.Miller,  New  York.  U.S.  I'ais.  (A)  1,330,331  and 
(b)  1,330,332,  10.2.20.  Appl.,  22.1  and  14.4.1!). 
(a)  A  sri'l'oKTiNC;  frame  contains  field  plates,  and  a 
longitudinal  recess  is  made  in  the  upper  portion  ol 
each  field  plate  to  form  a  conduit  in  conjunction 
with  the  frame.  (11)  In  order  to  be  able  to  vary  the 
thickness  of  the  filter-cake,  alternate  field  plates  are 
divided,  the  two  halves  being  made  to  move  out- 
wards from  each  other  within  the  frames  by  means 
of  cams  or  other  devices  operated  by  rods  rotatable 
I    from  the  outside  of  the  press. — B.  M.  V. 

Filter.       0.     Baumgartner,     Vienna.       Ger.     Pat. 

315,317,  14.3.16.  Int.  Conv.,  6.11.15. 
A  vessel  is  fitted  with  a  sieve,  against  the  under- 
side of  which  cork  dust  or  similar  light,  floatable, 
granular  material  is  pressed  and  kept  in  position 
by  the  passage  of  the  liquid  through  the  filter  from 
below.  The  filtering  material  may  lie  cleaned  by 
stirring  it  by  hand  or  mechanically  while  passing 
a  current  of  water  under  pressure  through  the 
sieve,  or  the  liquid  in  the  apparatus  may  simply 
be  withdrawn  until  the  level  is  below  the  sieve  when 
the  filter  mass  breaks  up,  thus  allowing  the 
impurities  to  sink  to  the  bottom. — A.  R.  P. 

I    Vacua;  Methods  of  and  apparatus   far   producing- 

.     Western  Electric  Co.,  Ltd.,  London.    From 

Western    Electric   Co.,    Inc.,    New    York.      Eng. 
Pat.  138,745,  20.3.19.    (Appl.  6951/19.) 
In  apparatus  using  the  vapour  of  boiling  mercury 

!  (or  other  liquid)  to  withdraw  the  last  traces  of  air 
(or  other  gas)  from  a  vessel,  the  walls  of  the  conduit 
conveying  the  stream  of  mercury  vapour  are  cooled 
at  a  point  in  front  of  the  place  where  the  air  being 
exhausted  is  admitted  to  the  stream,  with  the 
object  ol  removing,  by  condensation,  those  mole- 
cules of  mercury  vapour  which  are  not  moving  sub- 
stantially in  the  direction  of  the  stream,  and  which 
if  not  removed  would  beat  back  molecules  of  issuing 
air  and  prevent  proper  exhaustion. — B.  M.  A". 

Raising  and  forcing  water  and  othi  r  liquids;  Means 

for .    R.  A.  Swainson.  Newcastle-upon-Tyne. 

Eng.  Pat.  138,758,  22.5.19.  (Appl.  8328/19.) 
The  liquid  is  raised  and  expelled  from  8  pair  ot 
pumping  chambers  by  means  of  the  alternate  ex- 
haustion and  compression  of  air  above  the  liquid, 
float  valves  being  provided  so  that  no  liquid  can  In- 
drawn into  the  air  pipes  and  no  unnecessary  work 
is  done  in  producing  too  much  vacuum  or  too  much 
compression  on  varying  suction  and  delivery  heads. 

— B.  M.  V. 
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Furnaces  for  steam  boilers,  kilns,  and  the  like.  J. 
Nash,  Westclilf -on-Sea.  Eng.  Pat.  138,762, 
9.4.19.     (Appl.  9017/19.) 

The  fire-box  of  the  furnace  is  provided  with  two 
internal  arches  extending  from  the  back  towards, 
but  not  as  far  as,  the  front,  the  upper  arch  being 
shorter  than  the  lower.  A  fire  is  built  on  the  front 
of  the  lower  arch  as  well  as  on  the  usual  fire-bars  or 
bottom  hearth ;  the  fires  may  be  stoked  alternately 
so  that  there  is  always  incandescent  fuel  exposed, 
which  promotes  consumption  of  smoke. — B.  M.  V. 

Tunnel-kiln.  G.  H.  Benjamin,  New  York.  U.S. 
Pat.  1,329,745,  3.2.20.     Appl.,  23.5.19. 

A  tunnel  oven  comprises  a  main  chamber,  a  number 
of  independent  heating  chambers  arranged  longi- 
tudinally in  line  on  each  side  of  the  main  chamber, 
and  air  flues  situated  behind  and  in  front  of  each 
chamber  A  screen  is  arranged  in  front  of  each 
chamber,  with  means  for  moving  the  screens  to  and 
from  the  chamber  in  front  of  which  they  are  in- 
dividually placed. — B.  N. 

Tunnel  kiln  combustion  chamber.  Tunnel  kiln. 
P.  d'H.  Dressier,  Zanesville,  Ohio,  Assignor  to 
American  Dressier  Tunnel  Kilns,  Inc.,  New  York. 
U.S.  Pats,  (a)  1,330,432  and  (b)  1.330,433,  10.2.20. 
Appl.,  28.5.19. 

(a)  A  combustion  chamber  has  a  hollow  wall  to  pro- 
vide an  air-circulating  passage  open  at  the  ends ;  a 
window  opens  from  the  passage  to  the  outer  wall 
surface,  (b)  A  tunnel  kiln  is  provided  with  a  pre- 
liminary heating  zone  between  the  entrance  and  the 
high-temperature  zone.  A  combustion  chamber  in 
the  high  temperature  zone  is  separated  from  the 
heating  chamber  by  conducting  walls,  and  is  pro- 
vided with  an  "extension  space"  extending 
through  the  preliminary  heating  chamber.  A  cool- 
ing fluid  is  supplied  to  the  "  extension  space." 

— W.  F.  F. 

Ring-furnace.  B.  E.  Broadwell,  Badin,  N.C., 
Assignor  to  Aluminium  Co.  of  America,  Pitts- 
burgh, Pa.  U.S.  Pat.  1.330,164,  10.2.20.  Appl., 
22.1.18.     Renewed  5.9.19. 

The  bottom,  side  walls,  and  end  walls  of  the  heating 
chamber  are  hollow.  Air  or  gas  enters  a  hollow  end 
wall  at  the  bottom  and  passes  out  at  the  top  to  a 
transverse  conduit,  and  thence  to  the  upper  part 
of  the  hollow  side  wall  of  the  furnace.  The  air  or 
gas  is  then  delivered  into  the  upper  part  of  the 
furnace  chamber,  which  is  provided  with  longi- 
tudinal partitions  forming  baffles,  and  the  gas 
passes  out  at  the  bottom  into  the  hollow  bottom  of 
the  chamber.  The  gas  passes  from  the  flues  in  the 
hollow  bottom  to  the  second  end  wall  and  upwards 
through  the  hollow  wall  to  the  outlet  at  the  top. 

— W.  F.  F. 

Binij  furnace.  Y.  C.  Doerschuk,  Massena,  N.Y., 
Assignor  to  Aluminium  Co.  of  America,  Pitts- 
burgh, Pa.  U.S.  Pat.  1,330,175,  10.2.20.  Appl., 
1.5.19. 

The  heating  chamber  is  divided  into  compartments 
by  longitudinal  vertical  partitions  provided  with 
internal  flues.  The  end  walls  of  the  chamber  are 
also  hollow  and  are  provided  with  vertical  flues  and 
with  burner  ports  above  the  flues.  The  burner 
ports  open  directly  into  the  flues  in  the  vertical 
partitions  and  also  into  similar  flues  in  the  side 
walls,  and  means  are  provided  for  delivering  fuel 
gas  to  any  desired  series  of  burner  ports.  The  ports 
open  into  their  respective  flues  in  the  direction  of 
the  flow  of  air.— W.  F.  F. 

Rotary  furnaces;  Sectional  lining  for .     W.  S. 

Rockwell,  Assignor  to  W.  S.  Rockwell  Co.,  New 
York.    U.S.  Pat.  1,330,219,  10.2.20.   Appl.,  8.9.19. 

A  rotary  furnace  having  a  refractory  lining  is  pro- 


vided with  a  cylindrical  inner  metallic  lining  in 
sections,  each  section  being  provided  with  a  portion 
of  one  or  more  helical  ribs  so  that  when  the  sections 
are  all  in  place  the  ribs  are  continuous  and  form  a 
spiral  channel  with  entirelv  metallic  walls. 

— B.  M.  Y. 

Furnace.  S.  S.  Amdurskv,  Rochester,  N.Y.  U.S. 
Pat.  1,330,227,  10.2.20.     Appl.,  14.5.18. 

A  twin  furnace  contains  two  upright  crucible  cham- 
bers heated  by  separate  burners.  A  connecting 
conduit  tangential  to  both  chambers  allows  the 
heated  products  to  pass  from  either  chamber  to  the 
other.— T.  St. 

Retort ;  Rotary .       C.  Francke,  Berlin.       Ger. 

Pat.  314,546,  28.3.18. 

A  cylindrical  retort  rests  horizontally  on  two 
rollers  at  one  end.  To  the  other  end  is  fixed  a 
grooved  collar  which  can  turn  inside  a  ring  with 
an  internal  rib  which  engages  with  the  groove  of 
the  collar.  The  ring  is  supported  on  rollers  by 
which  it  is  caused  to  revolve. — H.  J.  H. 

Shaft  furnace  for  burning  lime,  dolomite,  etc.,  with 
built-in  gas  producer.  E.  Skuballa,  Berlin.  Ger. 
Pat.  314,586,  12.7.17. 

The  gas  producer  is  annular  in  shape  and  surrounds 
the  shaft  of  the  kiln,  being  separated  from  the 
latter  only  by  the  gas  and  air  passages.  The  top  of 
the  producer  is  at  the  level  of  and  forms  the 
charging  floor  of  the  kiln.  The  bottom  of  the  pro- 
ducer is  a  ring-shaped  mechanically  driven  re- 
volving grate,  which  delivers  ash  into  hoppers 
placed  below.  Regularity  in  the  heating  of  the 
charge  is  claimed. — H.  J.  H. 

Rabbles  or  other  agitators  or  stirrers.  W.  H. 
Savre,  Glen  Ridge,  N.J.,  U.S.A.  Eng.  Pat. 
138,802,  11.6.19.     (Appl.  14,787/19.) 

Irregular  lumps  of  hard  material,  such  as  alun- 
dum,  are  embedded  in  the  arms  of  rabbles  or  blades 
of  pug-mills  etc.  in  such  a  manner  that  the  project- 
ing lumps  take  most  of  the  wear. — B.  M.  V. 

Drying    material;    Method    of   and  apparatus   for 

.     O:  D.  Rice,  Winthrop,  Mass.     U.S.  Pat. 

1,328,897,  27.1.20.     Appl.,  15.1.19. 

A  vacuum  drying  chamber  is  provided  Inside  with 
a  fan  which  maintains  a  heating  and  drying 
medium  in  continuous  circulation  over  the  material 
to  be  dried  within  the  chamber.  Means  are  pro- 
vided for  heating  the  drying  medium  and  for  with- 
drawing moist  vapours  from  the  chamber  by 
suction. — J.  H.  L. 

Drying  solids;  Process  of .    R.  W.  G.  Stutzke, 

Assignor  to  The  G.  A.  Buhl  Co.,  Chicago,  111. 
U.S.  Pat.  1,329,813,  3.2.20.  Appl.,  28.3.17. 
Solids  are  continuously  introduced  into  a  closed 
system  through  which  there  is  set  up  a  circulation 
of  vapours  which  are  superheated  during  their  cir- 
culation, and  the  system  is  provided  with  a  vent  to 
limit  the  rise  of  pressure. — B.  N. 

Dryer.  B.  M.  Kuhn,  Bloomington,  111.  U.S.  Pat. 
1,330,195,  10.2.20.     Appl.,  25.2.18. 

Material  to  be  dried  is  supported  on  a  horizontal 
reticulated  partition  dividing  a  drying  chamber 
into  two  parts.  Hot  air  is  supplied  to  the  lower 
compartment  and  passes  upwards  through  a  reticu- 
lated flue  which  rests  on  and  is  movable  over  the 
surface  of  the  reticulated  partition. — W.  F.  F. 

Desiccating  apparatus.  A.  D.  Robinson,  Logan, 
W.  Ya.  U.S.  Pats,  (a)  1,330,746  and  (b)  1,330,747, 
10.2.20.     Appl.,  17.10  and  11.11.18. 

(a)  The  material  to  be  dried,  e.g.,  eggs  or  the  like, 
is  supplied  to  a  belt  passing  over  a  drum,  by  means 
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,.i   a  Dumber  of  discharge  beads  arranged   tr.m~- 
.  t,,  tin-  belt.     A  pivoted  rocker  arm  project* 
inward*  from   the  periphery  over  the  end  I 

mi.  .mil  .1  pin  carried  by  the  drain  oomes 

!   w  nil  til.-  arm  ■■mion.     Tho 

arm  i-  adapted  to  "i"'"  the  disc  ham.-  openings  "' 

all    the    supply    heads    simultaneously,    ami    the 

mat.  rial  i~  spread  on  the  belt  by  a  revolving  brush. 

e  drying  belt  passes  horizontally  through  a 

ir  chamber  just  belon   a  horiaontal  partition. 

Tin-  partition  i-  perforated  with  elongated  openings 

arranged  transversely,  their  length  being  equal  to 

tli.'  distance  between  them.      The  transverse  rows 

thai  the  perforations  in  ail 

.<it    oi    line.     An-   is  admitted    into   the 

chamber    an. I    deflecting  .-trips   are    provided   to 

.  .  the  il"»  '>i  air  through  the  perforations. 

— W.  F.  F. 

'mdrical  —         W.   Greding,  Cronberg. 

1'  I    813,148,  23.6.16. 

I  m  on  of  grooves  in  planes  normal  to  tli.'  axis 

are  provided  on  tin-  periphery  of  ■■>  cylindrical  dryer, 

rtracted  of  sheet-metal.    The  moist  material 

is  convoyed  to  tho  grooves,  and  tho  cylinder  is  sur- 


rounded  by  an  endless  perforated  hand,  ft,  which 
igainst  the  projections  between  tho  grooves 
anil  mores  with  tho  same  velocity  as  the  drum.  Tho 
dried  material  is  removed  by  a  scraper,  m,  and  is 
carried  bv  the  band,  h,  to  the  discharge  trough,  h. 

— L.  A.  C. 

Drying    apparatus;    Tubular .       K.    Wagner, 

1 1  Ger.  Pat.  315,862,  13.3.18. 

Tin.     apparatus    comprises     a     network    of    tubes 

through  which  air  circulates,  and  a  series  of  heaters 

I    in    the   meshes   of   the   network.        The   air 

current    (lows    in    an    opposite   direction    to    the 

rial  and  serves  to  cool  the  latter  when  dry. 

— W.  J.  W. 

[Electrically]  precipitating  suspended  material 
from  furnace-gases;  Method  of  — — .  Precipi- 
tating suspended  material  from  gases.  Method 
of  r  ruspended   material  from  furnace- 

gases.  E.  R.  Woleott,  Assignor  to  International 
I'  cipitation  Co.,  Los  Angeles,  Cal.  U.S.  Pats. 
iv'  1,329,737,  (D)  1,329,817,  and  (c)  1,329,818, 
:).'i>n        Appl  .   (a)   19.3.19,   (u)  5.7.17,  and  (c) 

i»i  Water  i,  supplied  to  the  gases  to  humidify  them 
to  a  condition  of  partial  saturation,  and  partially  to 
cool  them;  the  gases  are  then  further  cooled  and 
the  suspended   particles   precipitated   by  electrical 

action  III.,  temperature  of  the  precipitated 
material  and  the  relative  humidity  of  the  gases  are 


controlled  in  ~n.li  a  manner  a-  t..  provide  sufficieui 
moisture  in  ih.'  precipitated  material  t.>  prevent 
accumulation  ol  electric  charge  thereon,  hut  not 
sufficient  to  make  the  deposit  corrosive  or  adherent 
I.,  i be  rorfaoes  on  which  n  is  precipitated,  (b)  The 
dielectric  strength  of  the  precipitating  electrical 
field  is  maintained,  in  i-ms  where  the  precipitated 
material  is  non-conducting  and  bends  to  accumulate 
a  charge  by  the  action  of  the  electrical  field,  by 
applying  to  tho  deposit  an  agent  capable  of  in- 
creasing the  conductivity  thereof  sufficiently  to 
discharge  tho  same  without  rendering  the  deposit 
Quid,  (o)  Suspended  material  is  separated  from  hot 
furnace  gases  by  injecting  water  into  the  gases  to 
humidify  and  cool  them,  the  eases  being  then 
passed  through  an  electrical  field!  'I'll-'  surfaces  of 
tho  collecting  electrodes  ore  maintained  sufficiently 
cool  to  condense  water  on  the  precipitated  material, 
the  temperature  of  the  gases  and  the  collecting 
electrodes  being  so  controlled  as  to  cause  sufficient 
condensation  of  water  to  form  a  iliud  deposit  with 
the   material   on    the   collecting   electrodes. — B.    N. 

Electrical  treatment  of  gases;  Apparatus  for  . 

W.  A.  Schmidt,  Los  Angeles,  Cal.,  and  L.  Brad- 
ley.  Bast  Orange,  N.V.,  Assignors  to  Research 
Corporation.   New   York.        U.S.    Pat.    1,339,869, 
3.2.20.     Appl.,  24.6.16. 
Thk   apparatus   is   provided   with    inlet  and  outlet 
manifold  chambers,  with  a  number  of  pipes  extend- 
ing between    them,    through    which   the   gases   are 
passed.     Discharge  electrodes   consisting   of   wires 
are  suspended  in  the  pipes  and  kept  taut  by  weights, 
and    are    insulated    from   each    other.         Water   is 
sprayed  into  the  hot  gases  to  cool  them  before  sub- 
jecting them  to  tho  action  of  the  electrical  field. 

— B.  N. 

Electrical   purification    of   gases;   Process   and   ap- 
paratus for  .     H.    Piining,    Miinster.     Ger. 

Pat.  315,262,  22.1.18. 
Thk  insulators  are  enclosed  in  downwardly-directed 
containers  filled  with  heavy  gases  or  with  cooled 
gases;  alternatively,  upwardly-directed  containers 
are  used  for  light  gases  or  the  gases  are  heated 
during  the  operation.  The  filling  of  the  containers 
with  gases  may  be  brought  about  by  the  introduc- 
tion of  small  quantities  of  liquids  which  are  eon- 
verted  into  vapour.  In  this  way  tho  insulators  are 
protected  from  dust  and  impurities.  The  loss  by 
diffusion  of  the  gas  from  tho  containers  during  puri- 
fication is  made  up  by  the  addition  of  more  gas  from 
time  to  time. — A.  R.  P. 

Hot   gases;  Process  for  removing  dust  from  . 

R.   Vetterlein,   Schoningen.     Ger.    Pat.   303,831, 

14.3.16. 
The  hot  gases  are  led  through  a  spray  of  a  salt  solu- 
tion which  is  thus  evaporated,  the  dry  salt  falling 
to  the  bottom  of  the  vessel  together  with  any  dust 
present  in  the  gas,  whilst  the  steam,  together  with 
any  gaseous  compound  formed  by  interaction  of 
tho  gases  and  the  salt,  passes  into  tho  original  gas 
mixture.  For  example,  the  hot  gases  obtained  by 
roasting  pvrites  are  treated  with  a  solution  of  a 
nitrate  or  nitrite  whereby  the  latter  is  converted 
into  a  sulphate  which  falls  to  the  floor  together  with 
any  dust,  and  I  he  gases  are  charged  with  steam  and 
oxides  of  nitrogen. — A.  R.  P. 

Leaching  tank.  W.  E.  (uesecke,  Assignor  to  Ray 
Bros.  Corp.,  New  York.  U.S.  Pat.  1,330,463, 
10.2.20.  Appl.,  31.:!. 17. 
Thk  lower  part  of  the  wall  of  a  tank,  which  may  be 
shaped  as  a  frustum  of  a  cone,  is  perforated  and 
covered  with  filtering  material.  An  outer  wall  or  a 
series  of  spaced  shells  are  placed  over  the  filtering 
area  and  are  provided  with  a  pipe  and  valve.  There 
may  also  be  another  outlet  in  the  bottom  of  the 
tank.— B.  M.  V. 
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Dissolved     or    suspended    particles;    Process    for 

separating  from  liquids.     I.  Ebers,  Ahrens- 

burg.     Ger.  Pat.  306,481,  22.6.15. 

The  liquid  is  vaporised  by  heating  to  a  tempera- 
ture above  its  boiling  point,  and  the  vapours  are 
carried  forward  with  solids  in  suspension  by  a 
current  of  warm  air  and  caused  to  pass  through  a 
filter  medium  which  retains  solid  particles.  The 
process  is  adapted  to  the  evaporation  of  sea  water, 
soap  solutions  for  the  production  of  soap  powder, 
and  to  the  preparation  of  dried  milk. — H.  J.  H. 

Volatile  substances;  Process  for  removing from 

aqueous  solutions.  H.  Wehner,  Frankfort.  Ger. 
Pat.  314,548,  3.3.18.  Int.  Conv.,  13.2.15. 
By  means  of  suction  applied  at  the  top,  finely 
divided  air  is  drawn  through  the  liquid  in  vertical 
tubes  formed  with  a  series  of  alternate  constricted 
and  enlarged  portions.  The  froth  rises  to  the  top 
of  the  tubes,  and  overflows  to  a  horizontal  main  in 
which  the  air  and  vapour  separate  from  the  liquid, 
which  flows  away.  If  it  is  desired  to  effect  a 
chemical  reaction  at  the  same  time,  means  are  pro- 
vided for  drawing  an  appropriate  reagent  into  the 
bottom  of  the  tubes.—  H.  J.  H. 

Chimney   gases;  Apparatus  for  cooling  ■ .     E. 

Eckmann,     Harleshausen.      Ger.     Pat.     314,739. 
25.5.17. 

The  cooler  consists  of  a  transverse  arrangement  of 
air  channels  and  a  central  air  shaft,  with  water  dis- 
tributors between  successive  channels,  the  water 
being  kept  cool  by  introduction  of  fresh  air  and 
evaporation  thereby  reduced  to  a  minimum. 

— W.  J.  W. 

Fine-grained  material;  Process  and  apparatus  for 

charging into  chambers  with  exclusion  of  air. 

K.    Eltze,    Mannheim-Kafertal.    and   R.    Blume, 
Siirth.     Ger.  Pat.  315,091,  16.8ll8. 

The  process  applies  to  the  charging  of  silicon  into 
caustic  soda  for  the  preparation  of  hydrogen. 
Water  is  forced  through  the  mass  of  fine-grained 
silicon,  thus  driving  it  through  a  tube  or  channel 
into  the  gas-generator  containing  hot  caustic  soda 
solution  and  from  which  air  is  excluded.  The 
pressure  used  in  the  operation  is  equal  to  the 
/lighest  pressure  in  the  generating  vessel,  so  that 
regulation  of  the  gas  supply  is  possible. — A.  R.  P. 

Decolorising  material  or  filter-charcoal.  West- 
falische  Mineralolwerke  W.  H.  Schmitz  und  G. 
von  der  Heyde,  Dortmund.  Ger.  Pat.  315,647, 
23.3.16. 

Decolorising  materials  of  the  nature  of  fullers' 
earth  and  filter-charcoal,  are  rendered  more 
porous  by  addition  of  granulated  slag  produced  in 
the  blowing  of  basic  pig-iron  or  other  metallurgical 
product,  which  in  itself  possesses  bleaching  pro- 
perties.— A.  R.  P. 


Crushing     stone,     ore,     and 
Machines  for  breaking  or  — 
Eng.  Pat.  138,387,  12.11.18. 


the    like     materials; 

— .     E.  Helme,  Leeds. 

(Appl.  18,475/18.) 


Grinding  or  pulverising  ores,  clinker,  or  the  like; 

Process  and   apparatus  for  .      R.    Forsvth, 

Hancock,    Mich.,    U.S.A.       Eng.    Pat.    138,466, 
13.5.19.     (Appl.  6329/19.) 

See  U.S.  Pats.  1,308,007—8  of  1919;  this  J.,  1919. 
612  a. 

Elcctnc  precipitator.  U.S.  Pat.  1,329,237.  See  XI. 

Heat-resisting  packing.     U.S.  Pat.  1,330,148.    See 
XIV. 

Drying  and  thickening  liquids.     Ger.  Pat.  310,192. 
See  XIXa. 


Ha.-FUEL;  GAS;  MINERAL  OILS 
WAXES. 


AND 


Low    temperature    carbonisation;   Investigation    of 

the  suitability  of  German  coals  for .    /.  Coals 

from  the  German  Upper  Silesian  coalfield.  F. 
Fischer  and  W.  Gluud.  Ges.  Abhandl.  Keimtn. 
Kohle,  1918,  3,  1—38.  Chem.  Zentr.,  1919,  90, 
IV.,  1064—1066. 
Proximate  analyses  of  25  coals  from  the  area 
Czernitz-Birkental  and  Zabrze-Laurahutte  are 
given,  and  the  specific  gravities  at  25°  and  50°  C.  of 
the  low-temperature  tars,  together  with  their 
phenol  content.  The  resulting  semi-cokes  are  de- 
scribed and  the  yields  of  gas  given.  The  revolving 
cylindrical  retort  previously  described  (this  J.,  1919, 
563  a)  was  used,  modified  by  the  addition  of  a  centri- 
fugal tar  extractor  analogous  to  the  Theisen 
washer.  The  caking  coals  gave  a  semi-coke  in  the 
form  of  balls  which  resisted  crushing  in  the  hand, 
but  broke  up  when  dropped  on  a  stone  floor.  Non- 
caking  coals  gave  a  coke  retaining  the  structure  of 
the  original  coal,  even  when  carbonised  throughout, 
but  varying  much  in  hardness.  Carbonisation  in 
presence  of  steam  frequently  led  to  increased  yield 
of  tar.  The  yield  and  quality  of  the  tars  showed 
the  Upper  Silesian  coals  to  be  very  well  adapted  to 
low-temperature  carbonisation.  The  geologically 
youngest  seam  gave  the  highest  yield  of  tar.  Most  of 
the  Upper  Silesian  coals  are  gas  coals  resembling  the 
younger  formations  of  the  Ruhr  coal  field,  although 
someof  the  older  formations  are  of  the  same  geological 
epoch  as  the  Ruhr  lean  coals.  The  great  difference 
in  tar  yield,  i.e.,  in  the  bitumen  content  of  the  two 
coals  is  to  be  explained  by  modification  occurring 
since  the  strata  were  deposited.  This  may  be  a 
sort  of  condensation  of  the  bitumen  similar  to  that 
observed  with  low-temperature  tar  in  an  autoclave 
(c/.  this  J.,  1920,  223  a).  The  variation  in  caking 
power  may  be  connected  with  such  a  transforma- 
tion. In  order  to  get  good  compact  coke  from  gas 
coal  it  is  desirable  to  imitate,  if  possible,  the 
natural  transformation  process  or  by  working  at  3 
suitable  temperature  to  transform  the  bitumen 
artificially.  Possibly  the  behaviour  on  low-tem- 
perature coking  may  afford  a  new  method  of  classi- 
fying coals. — H.  J.  H. 

Low-temperature    carbonisation;    Investigation   of 

suitability   of   German   coals  for  //.    Coals 

from  the  Lower  Phineland  and  Westphalian 
district  and  Ibbenbiiren.  F.  Fischer  and  W. 
Gluud.  Ges.  Abhandl.  Kenntn.  Kohle,  1919,  3, 
248—269.  Chem.  Zentr.,  1919,  90,  IV.,  1066— 
1067.  (See  also  preceding  abstract.) 
Twenty-six  samples  of  coal  were  examined  covering 
all  grades  and  including  two  cannels.  The  cannel 
gave  the  greatest  yield  of  tar  (37%  on  the  ash  and 
moisture-free  coal).  As  the  age  of  the  coal  increases 
the  yield  decreases,  becoming  zero  with  the  less  bitu- 
minous varieties.  The  tar  from  cannel  was  excep- 
tionally low  in  phenol  content.  It  consisted 
almost  exclusively  of  hydrocarbons  with  an  excep- 
tional proportion  of  solid  paraffins,  being  thus 
specially  suited  for  lamp  oil,  lubricating  oil,  and 
paraffin  production.  The  residual  semi-coke  was 
too  friable  to  be  used.  The  yield  of  tar  from  the 
long-flaming  gas  coals  ranged  from  6%  to  16%, 
with  a  mean  of  12%  on  the  ash  and  moisture-free 
coal.  The  yield  of  phenol  from  these  tars  is  the 
highest  of  all,  reaching  40 — 45%.  Contrary  to  the 
behaviour  of  the  Upper  Silesian  coals  which  are 
otherwise  very  similar,  they  yield  in  most  cases  a 
poorly  caking  semi-coke.  The  coal  from  the  upper 
seams,  however,  gave  a  fairly  hard  coke  which 
might  serve  as  a  fuel  without  further  treatment. 
These  coals  seem  adapted  for  the  production  of  low- 
temperature  tar  in  gas  producers  and  possibly  even 
of  a  semi-coke.  The  more  typical  gas  coals  are 
characterised  by  the  appearance  of  greater  abnor- 
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mality  in  the  behaviour  i>i  individual  coals  not  in 
i.l  with  the  geological  stratification.    The  yield 
,,r  from  tli.'  gas  coals  varied  in  most  cases  From 
:,,    10*7     .    with    an    average   >>i    B*2      on    tin. 
ash  .mil  moisture-free  coal.      The  phenol  content 
about  35    .   The  semi-coke  obtained  showed  the 
■  ■'  .  iking  power.     The  tar  From 
bituminous  coals  with  lower  volatile  matter  was 
II        5*3      with  ■  mean  oi  8*8      on  the  ash  and 
moisture-free  coal.     Th>'  phenol  content  of  the  tar 
w.i~  only  25  I  be  specific  gravity  of  the  tar  was 

abnormal  (1*09).  The  semi-coke  was  thoroughly 
caked.  The  non-bituminous  coals  give  a  consider- 
able j  ield  oi  volatile  products  and  ■  MmiHDoke  a  hich 
mbled  iii  external  appearance  the  original  coal. 
The  [bbenbiirer  coals  resembled  the  older  bitumin- 
ous coals,  and  indeed  were  a  transition  between 
them  .m<l  the  non-bituminous  kin. Is.  They  gave  an 
average  yield  oi  2  2*8  of  tar  and  were  unsuitable 
for  low-temperature  coking.  The  specific  gravity 
and  phenol  content  of  the  tar  were  unusually  high. 

— H.  J.  H. 

m    carbonisation,'    Investigation    of 

the   mutability  <>f  Qtrman   tool*  for  .     ///. 

from  the  Soar  district.     K.  Fischer  and  W. 
Qluud.      Ges.    Al.lian.ll.    Kenntn.    Kohle,    1919,   3, 
Chem.   Zentr.,    1919,  90,    IV..  1067— 
1068  (c/.  preceding  abstracter). 

s.i.ir  ooals  differ  from  those  ol   the  Kuhr  and 

Upper  Silesia*  Id    in  that  oceanic  influences 

have  been  absent  during  deposition  and  that  the 

non-bituminous    varieties    do    not    occur    in    this 

ion.     Tiny  yielded   from  6      to  15*6      of  low- 

nv    tar.      In    specific    gravity    and    phenol 

content  the  tars  were  as  normally  found  with  such 

rich  coals.    The  semi-coke  produced  was  very  fragile 

and  mostly  fell  to  powder.    That  from  the  Wahl- 
schieder  seam  w.i^  remarkable  for  its  resemblance 

id  charcoal. — H.  J.  H. 

■temperature  carbonisation.       F.   Fischer  and 
W    Gluud.    ll.r..  1920,  53,  250—251. 

Thk  authors  maintain  their  scientific  and  technical 
priority  against  Tern  (thi^  .J.,  11120,  54a). — H.  \Y. 

Xitrogen  of  c</.</,-  Distribution  of  the  --    -  on  low- 
rbonisation.     W.  Gluud  and  P.  K. 
Ahhandl.  Kenntn.  Kohle,  1919,  3, 
._       237.    Chem.  Zentr.,  1919,  90,  IV.,  1066. 

Tin   distribution  ot    nitrogen   in  Lohberg  gas  coal 

containing   1*86      N  (maximum  figure  by  Kjeldahl 

method)  after  distilling   10  kilos,   in   the  revolving 

cylindrical  retort  as  previously  used  (this  J.,  1919, 

follows:    In  the  semi-coke  u'6'1%,  as 

ammonia  1*8%,  as  pyridine  0*4%,  in  the  tar  4*4%, 

as  free  nitrogen  10*8         The  sum  ol  th   e  is  83*5%, 

leaving    16*5       unaccounted   for,    which    must    be 

ibed  to  the  inexactitude  of  the  Kjeldahl  method 

I- ires,   this  J..    1919.   399  a).      With  coke  the 

r  may  reach  0*5      .  which  sulli.  <  -   to  account  for 

•  r.l.d.        On    -imply    heating   the 

i-i. >ke  it  gives  up  as  ammonia  a  further  16%  of 

reckoned  on  the  original  coal,  i.e.,  in 

all   17*8  It   i-  ..included  that   in  low  -temperature 

carbonisation  a  satisfactory  yield  of  ammonia  can 
ibtained  only  by  subjecting  the  coke  to  a  further 
heating.— H.  J.  II. 

Bitumen     ../    Bohemian    lignite.      W.    Schneider. 
Ahhandl    Kenntn     Kohle,   1918,   3,   150—163. 
Chem.   Zentr.,    1919,  90,   IV.,   1072. 

In    composition    and    calorific    value,    this    lignito 
comes  between  the  German   lignites  and  coal,  and 
it  was  examined  with  a  view  to  discovering  if  other 
propertiiTs.  e.g.,  the  quality  of  the  extract  obtained 
under  pressure,  showed  a  similar  approximation  to 
those   of   coal.      Two   Bohemian    lignites   extracted 


with  benaene  under  pressure  at  260° — 260°  (' 
.in  extract  bitumen  I"  which  approximated  to 
those  obtained  ir..in  German  lignites.  The  portion 
of  this  extract  rtoluble  in  light  petroleum  spun  was 
not  s  viscous  oil  similar  to  the  corresponding  ex- 
tract from  a  bituminous  coal,  but  a  resinous 
substance.  The  results  obtained  with  the  bitumin- 
ous coal   are   not    general,    lioucwr,    for   the  extract 

from  a  long-flaming  gas  coal  "as  scarcely  liquid  at 
loom  temperature  and  the  portion  of  it  soluble  in 

light  petroleum  spirit  was  a  syrupy  substance  which 

acquired  a  resinous  character      II    J.  II. 


Lignite  wluble  m  alkali  //-.<»i  the  Niederlausitt  dis- 

trict.  W.  Schneider  and  0.  .laniseh.  Gee. 
Ahhandl.  K. unin.  Kohle.  1918,  3,  164—190. 
(hem.   Zentr.,   1919,  90,    IV.,    1072—1073. 

A  TKim.wtY  lignite  work. si  near  Cuban  in  Eastern 

Lausita  lor  use  as  a  pigment  and  fertiliser  was 
examined  and  93 — 94  of  the  material  dried  at 
105°  C.  was  found  to  be  soluble  in  alkali.  It  con- 
sisted mainly  of  substances  resembling  limine  acid. 
A  portion  of  the  lignite  is  comparatively  rich  in 
bitumen.  Soxhlet  extra,  lion  with  benzene  yield-. 
about  15%  of  crude  montan  wax  (bitumen  A);  fur- 
ther extraction  under  pressure  gives  9  of  bitumen 
B.  On  distilling  the  lignite  in  a  retort  about  16 
of  tar  is  obtained.  With  respect  to  the  production 
and  yield  of  tar  by  distillation  it  resembles  the 
lignit.-s  of  Saxon-Thiiringen,  and  it  is  recommend.  .1 

that  such  treatment  should  precede  the  utilisation 
of  the  material  for  colours  and  as  a  fertiliser.  The 
humic  acids  dissolved  by  5  ammonia  out  of  the 
material  extracted  by  benzene  under  pressure,  on 
dry  distillation  gave  very  little  tar.  The  solubility 
of  the  humic  acids  of  this  lignite  was  almost  the 
same  in  solutions  of  sodium  hydroxide,  sodium  car- 
bonate, and  ammonia,  whether  cold  or  warm.  This 
does  not  hold  good  generally  with  lignites.  The 
humic  acids  when  heated  to  260°  C,  as  in  the 
pressure  extraction,  are  converted  into  products 
which  are  insoluble  in  cold  alkalis,  although  almost 
completely  dissolved  on  warming.  Where  it  is  de- 
sire! to  retain  the  humic  acids  unaltered  it  is 
therefore  desirable  to  extract  with  aqueous  am- 
monia before  extraction  under  pressure.  The  am- 
monia solution,  however,  takes  up  a  portion  of  both 
the  bitumen  A  and  bitumen  B.  By  a  preliminary 
steaming  at  LOO0  ('.  this  can  be  minimised  by  ren- 
dering the  bitumen  insoluble  ill  ammonia.  Pure 
montanic  acid  was  practically  insoluble  in  1(1  times 
its  weight  of  5  '  aqueous  ammonia.  From  crude 
montan  wax  under  the  same  treatment  only  0'5% 
passed  into  solution. — H.  J.  H. 

Formolite  reaction,  "»</  interaction  of  methylal 
with  unsaturated  cyclii  hydrocarbons.  L.  G.  Rad- 
cliffe.     Perf.  Ks>.  Oil  Bee,  1920,  II,  48—50. 

Using  the  modification  devised  by  Herr  (this  J., 
L910,  L094),  with  methylal  ill  place  of  formaldehyde, 
the  author  has  attempted  to  correlate  Formolite 
numbers  (Nastjukoff,  this  J.,  1904,  1082),  iodine 
values,  and  yields  of  solid  oxidation  products  (pro- 
longed action  of  air  in  presence  of  metallic  cata- 
lysts) of  mineral  oils,  but  no  very  characteristic  re- 
lationships were  observed.  Qualitatively,  the 
methylal  reaction  enables  1  %  of  benzol  to  be  de- 
tected when  mixed  with  light  petroleum  spirit. 
The  terrlbnes  and  cyclohexane  were  non-reactive, 
whilst  the  xylenes,  p-cymene,  and  naphthalene  gave 
the  test,  which  thus  appears  to  be  discriminatory 
for  benzenoid  hydrocarbons. — A.  E.  D. 

Pyridine  from  coke-ovens.     Dodge  and  Bbodes.  See 
III. 

Qat-flred  blast-furnace.     Torkar.     See  X. 
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Patents. 

Fuel  briquettes;  Manufacture  of .     H.  G.  Hills, 

Bramhall.  Eng.  Pat.  138,414,  31.1.19.  (Appl. 
2444/19.)  (See  also  Eng.  Pats.  3284  of  1913  and 
18,576  of  1914;  this  J.,  1914,  245;  1915,  949.) 

Anthracite  dust  (say  4  parts)  is  mixed  cold  with 
crude  coal  tar  (1  part).  The  mixture  is  placed  in 
specially  constructed  open  shallow  trays  and  dis- 
tilled in  an  oven,  heated  externally  to  a  tempera- 
ture not  exceeding  600°  C.  The  briquettes  are  im- 
proved by  placing  loose  weights  upon  them  during 
the  heating. — W.  P. 

Pulverised    fuel;    Combustion    of    solid    .      A. 

Assereto,  Savona,  Italv.  Eng.  Pat.  138,502, 
23.4.19.     (Appl.  10,175 /'19.) 

The  fuel  falls  directly  from  the  pulveriser  into  a 
mixing  chamber,  where  it  is  mixed  with  a  current 
of  air,  which  keeps  it  in  suspension.  It  is  with- 
drawn from  here  and  introduced  into  the  furnace. 
The  feed  hopper  is  thus  eliminated  and  the  liability 
of  obstruction  lessened. — W.  P. 

Coke  oven  with  alternative  heating  arrangement  for 

rich  or  poor  gas;  Horizontal  regenerative  . 

H.  Engbert,  Hoerde.     Ger.  Pat.  312,181,  5.6.18. 

The  velocity  of  the  gas  and  air  mixture  is  increased 
by  reducing  the  cross-sectional  area  of  the  heating 
flue  and  lengthening  the  passage,  thereby  attaining 
a  rapid  and  complete  combustion  and  a  more  favour- 
able heat  transmission  owing  to  the  higher  velocity. 
The  rich  or  poor  gas  burners  are  distributed  uni- 
formly over  the  whole  heating  surface,  whilst  air, 
poor  gas,  or  products  of  combustion  flow  through 
the  combustion  chambers  in  a  horizontal  diagonal 
direction. — J.  F.  B. 

Distillation    residues    [coke'];   Process   for    cooling 

.     E.   Zbinden,   Zurich.     Ger.   Pat.   314,661. 

2.12.17. 

The  hot  coke  from  the.  carbonising  plant  is  trans- 
ferred to  closed  vessels  fitted  with  suitable  pipe  con- 
nexions and  jackets.  Air  is  drawn  through  the 
coke,  and  thence  by  an  opening  to  the  annular 
space  round  the  vessel.  The  air,  now  hot  and  con- 
taining more  or  less  carbon  monoxide  and  dioxide, 
is  passed  on  through  a  jacket  surrounding  a  steam 
boiler  or  other  waste  heat  appliance.  The  air 
thereby  cooled  is  then  returned  to  the  hot  coke 
chambers,  circulation  being  maintained  by  means 
of  a  pump. — H.  J.  H. 

Gas  -producers.  L.  Fornas,  Paris.  Eng.  Pat. 
123,323,  12.2.19.  (Appl.  3431/19.)  Int.  Conv., 
13.2.18. 

In  a  gas  producer  of  the  single  or  multiple  type  the 
feeding  tubes  are  in  the  form  of  truncated  cones. 
As  combustion  progresses  the  fuel  descends  from  the 
tubes  into  a  dryer,  and  thence  into  the  producer 
chamber.  Air  is  forced  downward  through  the 
producer  from  the  chamber  surrounding  the  dryer. 

— W.  P. 

Gas  producer.  G.  H.  Benjamin,  New  York.  U.S. 
Pat.  1,329,744,  3.2.20.    Appl.,  19.6.18. 

A  gas  producer  is  provided  with  a  tunnel-kiln,  and 
a  series  of  cars  for  holding  the  material  to  be  decom- 
posed and  progressively  moving  it  through  the 
kiln.  A  series  of  grate-bars  is  carried  by  each  car, 
with  means  to  cause  them  to  revolve  and  discharge 
ash.  Gas  and  air  burners,  separately  controlled, 
are  located  on  opposite  sides  of  the  kiln.  The  cars 
are  provided  with  means  for  supplementing  the 
heat  set  free  from  the  gas  and  air  burners,  and  the 
gaseous  bodv  produced  is  exhausted  from  the  kiln. 

— B.  N. 


Gas  producer.    O.  A.  Winter,  Buxtehude.   Ger.  Pat. 
313,032,  22.6.17. 

The  producer,  provided  with  an  outlet  for  producer 
gas,  is  fitted  with  an  inner  retort  through  which  dis- 
tillation gases  are  withdrawn  separately.  The 
retort  is  provided  with  holes  in  the  walls  and  is 
rotated.  Within  the  retort  is  a  core  for  distri- 
buting the  bituminous  fuel.  By  the  rotation  of  the 
retort  the  distillation  gases  are  forced  continuously 
to  find  new  paths  through  the  pasty  mass  of 
bituminous  fuel. — J.  F.  B. 

Gases;  Apparatus  for  cooling  and  scrubbing  . 

A.  M.  Hunt,  Berkeley,  and  D.  E.  Fogg,  Oakland, 
Cal.    U.S.  Pat.  1,327,599,  6.1.20.    Appl.,  25.5.14. 

A  tower  has  a  gas  inlet  at  one  side  above  the 
bottom  and  a  gas  outlet  at  the  top ;  banks  of  cooling 
coils  are  situated  in  the  tower  above  and  below  the 
gas  inlet;  means  are  provided  for  spraying  a  liquid 
on  the  pipes  in  a  counter  direction  to  the-  currents 
of  gases ;  the  cooling  pipes  are  connected  with  a 
header  in  the  tower,  and  means  are  provided  for 
maintaining  a  constant  circulation,  with  inter- 
mittent cooling,  of  a  second  liquid,  through  the 
header  and  pipes. — J.  F.  B. 

Hydrocarbon  and  ofher  compounds;  Apparatus  for 

the    electro-chemical    treatment    of   liquid   . 

L.  B.  Cherry,  Kansas  City,  Mo.  U.S.  Pat, 
1,327,023,  6.L20.     Appl.,  26.2.16. 

A  liquid  hydrocarbon  compound  is  treated  by  intro- 
ducing a  gas  carrying  hydrogen  and  vaporising  the 
liquid.  Means  are  provided  for  treating  the  mix- 
ture of  vapour  and  gas  electrically,  so  as  to  produce 
a  compound  of  different  gravity  from  that  of  the 
original  liquid,  and  the  mixture  is  heated  whilst 
being  treated. — B.  N. 

Gasolene  from  natural  gases;  Apparatus  for  recover-- 

ing  .     A.  B.  Cross,  Denver,  Colo.     U.S.  Pat. 

1,327,906,  13.1.20.    Appl.,  5.3.18. 

A  cylindrical  receiver  is  surrounded  by  a  jacket, 
caps  being  provided  on  the  ends  of  the  jacket,  and 
having  packing  boxes  through  which  the  ends  of 
the  receiver  pass ;  a  pipe  on  one  end  of  the  receiver 
is  connected  to  a  gas  supply.  The  opposite  end  of 
the  receiver  is  connected  by  a  pipe  to  the  inlet  of 
a  pressure  regulator,  and  the  outlet  of  the  pressure 
regulator  is  connected  to  one  end  of  the  jacket. 
An  outlet  pipe  extends  from  the  opposite  end  por- 
tion of  the  jacket,  a  drain  pipe  connects  the 
jacket  with  a  tank,  and  another  drain  pipe  connects 
the  receiver  near  its  outlet  end  with  the  tank. 

—J.  F.  B. 

Hydrocarbons;     Process     of     treating     .       B. 

Andrews,  Houston,  Tex.,  and  W.  C.  Averill,  jun.i 
Meraux,  La.  U.S.  Pat.  1,329,739,  3.2.20.  Appl., 
19.9.18. 

Hydrocarbon  oil  is  injected  into  tubes  containing 
melted  metal,  and  the  resulting  vapours  and  melted 
metal  are  circulated  through  the  tubes,  the  hydro- 
carbon vapours  being  then  withdrawn. — B.  N. 

Sulpltonic  acids;  Process  of  recovering  from 

mineral-oil  sludge.  R.  E.  Divine,  Assignor  to 
The  Twitchell  Process  Co.,  Cincinnati,  Ohio. 
U.S.  Pat.  1,330,624,  10.2.20.    Appl.,  24.6.18. 

A  nearly  colourless  alkaline-earth  sulphonate  is 
prepared  from  the  sludge  formed  by  sulphonating 
a  portion  of  a  mineral  oil  distillate  by  mixing  the 
sludge  with  water,  separating -free  oil,  neutralising 
the  solution  with  an  alkaline  earth,  and  salting  out 
the  sulphonates  from  the  solution  with  a  soluble  salt 
of  the  same  alkaline  earth. — L.  A.  C. 
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um,  tar,  and  the  like;  Prehtater  for  use  iti 

f/..    distillation    of    .       1.     Steinschneider, 

Brttnn,     lustria.      U.S.    Pa*.    1,808,988     6  5  19 
Appl..  17.9  LS. 

Pat.  308,7C-<  of  1917;  this  J..  1919,  1G7  a. 

7W  aili  /..r  Di«««l  Qer.   Pat.     816,080, 

III 

.11.   hydrogen,  etc.     Ger.    Pat.  308,881.     S«( 

\  II 

Iruefor   /  Bng.    Pat.    138,297. 

\  I  \  ii 

i         Pat.  138,1 56      Sei    Will 

Gas    constituents.       D.8.     Pat.     1,816,602.      See 

win 


IIb.— DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 

i  idmium  vapour .     F.  Bates. 

Phil.  Mag.,  1920,  39.  358—358. 

\\  inverted  d-tube  of  in  c.c.  capacity  is  fitted  at 
it-  lower  ends  with  two  long  quart*  capillaries  by 
means  of  which  tungsten  wire  electrodes  are  ad- 
mitted.     The    electrodes    are    fastened    into    the 

llaries  by  lead  seals.  The  lamp  is  filled  by  dis- 
tilling (at  OO01  mm.  pressure),  from  a  quartz  bulb 
attached  at  the  bend  of  the  U-tube,  a  gallium- 
eadminm  alloy  containing  2—8      of  gallium,    The 

■nre  of  tlie  gallium  renders  the  cadmium  soft 
and  so  prevents  the  breakage  of  the  lamp  when  tin- 
metal  solidifies.  When  sufficient  metal  has  been 
distilled  over  the  lamp  is  sealed  off.  The  lamp  will 
burn  with  ;'.  amps.  at  llli  volts  with  a  drop  of  14 
volts  across  the  terminals,  but  is  more  efficient  with 

urrent  of  7  amps,   and  a  drop  of  25  volts.     To 

I    the   lamp   one    limb   must  be   heated   with   a 

Bunsen   Same.     Tho  light   is   that   of   almost  pure 

cadmium  vapour,  and  the  lamp  furnishes  a  source 

of     monochromatic     red     light    of     wave     length 

•  \       il 

Acetyl  content  of  wood.     Pringsheim  and  Magnus. 
See  V. 

Patents. 

Destructive     distillation     of    wood;     Process     for 

i  mis  through  the -.    D.  L.  Hanson, 

Wilmington.  N.C.,  Assignor  to  Pine  Nene  Pro- 
dncte  Co.,  Jacksonville,  N.C.  U.S.  Pat.  1,330,632, 
10.2.20     appl.,  7.2.19. 

To  prevent  decomposition  of  the  gases  and  vapours 
tractive  distillation  of  wood  they  are 
continuously  removed  by  the  combined  action  of  a 
nam  pull  towards  the  retort  outlet  and  the 
pressure  of  an  oxidising  agent  introduced  at  a 
point  remote  from  the  outlet. — W.  P. 

lamji  carbons,  especially  fur  searchlights. 
Allgem.  Elektrizitats-Ges.,  Berlin.  tier.  Pat. 
3II7.07M.  6.11.17. 

Tiik  carbons  consists  of  an  inner  cylindrical  part 
over  which  is  drawn  an  outer  tubular  part,  either 
or  both  of  which  are  provided  with  longitudinal 
groove*,  which  are  partly  or  wholly  coppered.  Tho 
molten  copper,  as  long  as  it  is  not  vaporized  by 
the  arc,  flows  along  the  grooves. — A.  R.  P. 

■phite    electrode,    tpeciaUy   suitable   for  search- 
lights.       c.  C'onrailtv.  Nuremberg.       Ger.  Pat. 
:ll'l.603,  25.9.18. 
Tiie  electrode  consists  of  flake  graphite  bound  with 
tar  or  other  suitable  organic  bond  which,  on  heat- 
ing in   the  electric  furnace,   changes  to  graphite. 


The  Bakes  are  v,,  arranged   that   they   Me   in   the 
.ii  ni  the  cum  nt.     \.  R.  1'. 

Deoole  irbon.     U.S.    Tat.    1.827,222 
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III.— TAR  AND  TAR  PRODUCTS. 

Is;    Hydrolysis   of   phenoxyaeetie   at  id    uyith 
alkali  and  preparation  of  pure  .11 

and    \V     Gluud.         GeS.     \lihandl     Kenntll.    Kohle. 

1918,   J,   76    -I.     t'he, M.   Zentr..    1919,  90,    IV 
1052. 

Is  order  to  identify  the  individual  phenols  of  low- 
temperature  tar  separated  as  phenoxyacetic  acids 
(r/.  Gluud  and  Breuer,  this  J.,  1920,  151  \).  it  was 

i iy   to   recover   therefrom    the   ire,,   phenols 
in  satisfactory  yields.    Acids  proved  ineffective.  By 

uon  "i    1   mols.  of   potassium  hydroxide  on 
1    mol.   of   the   phenol   derivative,   at  about  276     * 
almost  pure  phenol  was  obtained  with  a  50    76 

yield.  For  each  phenol  the  optimum  reaction 
ratine  must  be  determined  by  trial.  A  tightly 
closed,  ami  continuously  shaken,  electrically  heated 
Mannesmaim  tube  was  used  as  autoclave.  Tho 
results  are  tabulated  to  show  the  .\iold  of  pure 
phenol  set  free,  and  tlie  proportion  remaining  as 
acetyl  derivative;  the  difference  between  tho  sum 
of  these  and  100  gives  the  loss  on  working:  — 


Phcnoxyaectieacld 

blGacld 
Tbyraoxyacctic  acid  , 


Temp. 

250° 

300° 

275° 

876" 

275° 


Mola, 
KOH. 

4 

3 

4 

4 

4 


Fr.  i- 
phenol. 

521 
570 

~ii 
72-2 
48-5 


Combined 
phenol. 

14  3 

,'.         2a 
90 

.       40-2 


-H.  J.  H. 


Phenol;  Determination  of  small  quantities  of 

in  mixtures  of  phenols.  F.  Fischer  and  P.  K. 
Breuer.  Ges.  Abhandl.  Kcnntn.  Kohle,  1918, 
3,  82—88.    Chem.  Zentr.,  1919.  90,  IV.,  1032. 

Tin:  method  is  based  on  a  suggestion  of  Miiller 
(Lungc-Kohler,  1912,  p.  762)  that  when  homologous 
phenols  are  fractionally  precipitated  by  a  restricted 
amount  of  hydrochloric  acid,  ordinary  phenol  is 
precipitated  last  in  a  relatively  pure  condition. 
Thus  10  grms.  of  pure  phenol  was  dissolved  in 
90  grms.  of  mixed  cresols  (b.  pt.  200°— 202°  C.)  from 
a  low-temperature  tar  and  192  c.c.  of  5.V  sodium 
hydroxide  was  added.  This  solution  was  extracted 
twelve  times  with  15"7  c.c.  of  5iV  hydrochloric  acid, 
followed  by  vigorous  shaking  with  150  c.c.  of  ether 
for  15  minutes  and,  alter  separating  the  ether 
layer,  with  a  further  100  c.c.  of  ether,  the  last 
extraction  being  made  alter  tho  addition  of  salt. 
The  united  ether  extracts  were  evaporated  at  the 
ordinary  temperature  to  avoid  loss  of  phenol.  The 
eleventh  acid  extract  gave  7  grms.  oi  crystallisable 
phenol,  and  from  the  Nixth  and  succeeding  extracts 
was  recovered  altogether  !i2  .  of  the  phenol  taken, 
in  the  form  of  a  mixture  with  cresol  melting  at 
26°  C— H.  J.  II. 

Phenol  content  of  low-temperature  tar  and  over- 
heated tars.     F.  Fischer  and  P.  K.  Breuer.     Ges. 
Abhandl.  Kenntn.  Kohle.  L918,  3,  89—97.    Chem. 
Zentr.,  1919,  90,  IV.,  1070      L071. 
The  low-temperature   tar   from  coal  contains  only 
about  0'06%  of  phenol.    Normal  coal  tar  results  from 
the  cracking  of  low-temperature  tar  at  700° — 750°  C. 
and  contains  about  1      of  phenol.      It  i-.  possible 

that  a  considerably  higher  percentage  than  this 
could  lie  realised."  By  the  improved  analytical 
methods  described  (Fischer  and  Breuer,  pnveding) 

a  producer  low-temperature  tar  was  shown  to  con- 
tain ir-.'l  of  phenol.  The  total  phenol  fraction 
from  a  large  quantity  of  this  tar  was  cracked  at 
700° — 750°  C,  and  the  pli I  content  was  thereby 
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doubled,  presumably  by  degradation  of  the  higher 
phenols.  As  the  quantity  of  tar  was  thereby 
halved,  the  concentration  of  the  phenol  was  in- 
creased fourfold,  i.e.,  to  0'97%.  The  original  pro- 
ducer tar  from  a  long-flame  gas  coal  from  the  Saar 
field  contained  more  phenol  than  coke-oven  tar 
from  the  Ruhr  field.  Lohberg  coal  distilled  in  the 
revolving  retort  (this  J.,  1919,  563  a)  gave  a  tar 
containing  only  0'06      phenol. — H.J.  H. 

Low-temperature  coal  tar;  Suitability  of  _ for 

the  production  of  coumarone-resin.  W.  Gluud 
and  P.  K.  Breuer.  Ges.  Abhandl.  Kennt.  Kohle, 
1919,  3,  238—242.  Chem.  Zentr.,  1919.  90,  IV., 
1071. 
If  the  fraction  155°— 185°  C.  of  low-temperature 
tar  is  shaken  with  strong  sulphuric  acid,  a  dark 
brown  soft  product  is  obtained  amounting  to  005% 
of  the  tar.  Thus  the  ordinary  process  does  not  lead 
to  the  formation  of  coumarone-resins.  If,  however, 
the  phenols  are  cracked  by  heating  to  a  suitable 
temperature  and  the  appropriate  fraction  is  col- 
lected, a  typical  yellow  hard  couma rone-resin  is 
subsequently  obtained.  Apparently  the  coumarone- 
resins  are  produced  by  substances  which  originate 
by  the  cracking  of  the  phenols  in  low-temperature 
tar.— H.  J.  H. 

Distillation;  Brown's  formula  for  [fractional]  

[applied  to  benzene-toluene  nurtures].  S.  Young. 
Sci.  Proc.  Roy.  Dublin  Soc,  1920,  15,  667—672. 

Brown's  formula  M'a/M'S  =  C  MA/-\IB  (where  M'A. 
M'is  and  Ma  and  Mb  are  the  relative  numbers  of 
molecules  of  A  and  B "  in  the  vapour  and 
liquid  respectively,  and  C  is  a  constant  depending 
on  the  relative  vapour  pressures  of  the  pure  sub- 
stances at  the  boiling  point  of  the  mixture;  Chem. 
Soc.  Trans.,  1879,  547;  1880,  49;  1881,  304,  517)  is 
applicable  without  serious  error  to  mixtures  of 
benzene  and  toluene,  of  which  the  vapour  pressure 
P  approximately  equals  MPA  +(1-M)PB.  Pa  and 
PB  being  the  vapour  pressures  of  the  two  pure  sub- 
stances at  the  same  temperature,  and  M  the  molar 
fraction  of  the  substance  A.  Further,  for  benzene 
and  toluene  the  best  value  of  the  constant  C  differs 
but  slightlv  from  the  ratio  PA  /Pb,  viz.,  2'591. 

— G.  F.  M. 

Pipidine;  Recovery  of  from   by-product  coke- 
ovens.     F.  E.  Dodge  and  F.  H.  Rhodes.     Amer. 
Inst.  Chem.  Eng..  Dec..  1919.     Chem.  and  Met. 
Eng.,  1920,  22,  274—275. 
The   quantity   of    pyridine   bases    passing   the    tar 
separators  amounts  to  about  J  lb.  per  ton  of  coal 
coked,   and   these  bases   are  absorbed  by   the  acid 
solution    in    the    ammonia    saturation    plant.      No 
pyridine    sulphate    was    found    in    the    ammonium 
sulphate  crvstals  when  the  mother  liquor  contained 
2'5%  pyridine.     If  the  mother  liquor  is  neutralised 
by  bubbling  through  it  a  gas  rich  in  ammonia,  the 
heat  generated  by  the  reaction  is  sufficient  to  raise 
the  solution  to  it's  boiling  point  and  to  distil  off  the 
liberated  pyridine  bases.  .  In  a  plant  designed  for 
the  recoverv  of   pyridine,   the  acid  mother  liquor, 
saturated    with    pyridine    salts,    is    treated    with 
ammonia  from  an  ammonia  still.     Vaporised  pyri- 
dine passes  through  a  condenser  system  to  receivers, 
and  the  residual  liquor  in  the  still  is  acidified  before 
returning  it  to  the  ammonium  sulphate  plant.     The 
condensed  pyridine  bases   are  separated  from  the 
accompanying    water     by    the     addition    of    solid 
ammonium    sulphate,    the    dense    solution    of    am- 
monium sulphate  then  being  drawn  off.— C.  A.  K. 

Formolite   reaction.     Radcliffe.     See  IIa. 

Cresols  and  cresol-soap  substitutes.      Hailer.      See 
XIXu. 


Patents. 

Tar  oils  for  Diesel  engines;  Process  for  improving 

.      F.   Raschig,    Ludwigshafen.       Ger.    Pat. 

315,030,  27.4.15. 
The  tar  oil  is  shaken  with  a  suitable  quantity  of 
water  and  the  aqueous  layer  is  separated. 
The  latter  removes  mainly  substances  containing 
chlorine,  which  owing  to  corrosive  action  on  the  oil- 
inlet  valves  render  the  tar  oil  unsuitable  for  Diesel 
engines. — H.  J.  H. 

Chlorbenzol :     Method     of     nitrating     .       R. 

Heyder,  Forest  Hills.  N.Y.,  Assignor  to  Williams- 
burg Chemical  Co.,  Inc..  Brooklvn,  N.Y.  U.S. 
Pat.  1,330,074,  10.2.20.  Appl.,  26.4.18. 
Chlorobexzol  is  treated  with  a  nitrating  agent, 
and  the  mixture  is  maintained  below  about  65°  C 
during  the  greater  part  of  the  time  necessary  to 
complete  the  reaction. — L.  A.  C. 

Varnish    from   indene.      Ger.    Pat.    310,783.     See 
XIII. 

Aromatic  amines.     Eng.  Pat.  138,372.     See  XX. 


IV.-C0L0URING  MATTERS  AND  DYES. 

Butyl  alcohol;  Use  of  as  a  solvent  for  antho- 

cyanins.     O.  Rosenheim.     Biochem.  J.,  1920,  14, 
73—74. 

Butyl  alcohol  dissolves  anthocyanins  much  more 
readily  than  does  amyl  alcohol.  It  is  therefore  the 
best  solvent  from  which  to  isolate  these  substances 
in  the  pure  condition.  (See  also  J.  Chem.  Soc., 
April,  1920.)— J.  F.  S. 

Ghjoxal  from  acetylene.  AVohl  and  Braunig.  ,S'ee 
XX. 

Patent. 

Azo-dyestuffs ;  Manufacture  of  and  interme- 
diate products  therefor.  O.  Imray,  London. 
From  Soc.  of  Chem.  Ind.  in  Basle,  Switzerland. 
Eng.  Pat.  137,733,  12.5.19.     (Appl.  11,891/19.) 

o-Hydroxynaphthalenesulphocarboxylic  acids  are 
obtained  from  naphthalenedisulphoearboxylic  acids 
by  partial  fusion  with  40%   sodium  hydroxide  for 
3 — 4  hours  at  195°  C.  under  pressure  in  an  autoclave, 
and  precipitation  from  the  reaction  mixture  with 
hydrochloric   acid.      Mordant-dyeing  azo   dyestuffs 
are   produced   lrom   these   acids   by   coupling   with 
aromatic  o-hydroxydiazo  compounds,  or  preferably 
their  o-carboxylic  acids,  i.e.,  o-diazo  derivatives  of 
salicylic    acid.       Coupling    is   effected    by   mixing 
equimolecular    proportions   of    a    solution    of    the 
diazonium  compound  with  a  concentrated  solution 
of  the  mono-sodium  salt  of  the  a-hydroxynaphtha- 
lenesulphocarboxylic    acid    containing   2    mols.    of 
sodium  hydroxide  and  about  4  mols.  of  anhydrous 
sodium  carbonate.     The  precipitation  of  the  dye  is 
complete  in  about  12  hours.     Examples  are  given 
of    the    coupling    of    4-nitro-2-diazo-l-hydroxyben- 
zene-6-carboxylic  acid    and    1-hydroxynaphthalene- 
3-6ulpho-6-carboxylic  acid  to  an  azo-dye  giving  on 
wool  in  an  acid  bath  red  shades  which  when  after- 
chromed  change  to  a  bordeaux  fast  to  fulling  and 
potting.     In  chrome  printing  on  cotton  it  yields  a 
bordeaux    fast    to    soap,    chlorine,    and   light.      4- 
Sulpho-2-diazo-l-hydroxybenzene-6-earboxylic   acid 
couples  with  either  l-hydroxynaphthalene-3-sulpho- 
5-carboxylic  acid  or  -6-carboxylic  acid  to  give  a  red 
!    wool    dye  which   on   after-chroming  becomes    red- 
violet     and    gives     a     fast     red-violet    in    chrome 
printing  on  cotton.     The  analogous  4-chlorodiazo- 
hydroxvbenzenecarboxylic  acid  gives  on  coupling  a 
red  dye   becoming  a  fast  violet  on  after-chroming 
or  in  chrome  printing  on  cotton. — G.  F.  M. 
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V.-FIBRES;  TEXTILES;  CELLULOSE; 
PAPER. 

,'  \tion  of  on  wit  storage      N. 

ng  and  A.  C.  Thaysen,     Bioi  hem.  J.,  1930 

ii.  _'-     28 

DanmoiuTioN  ol  damp  cotton  i^  brought  about  by 
and  by  ■  »<  ftiw  f « » •  t ) ■  ol  w  oil  ii 

breaking  down  ol  the.  cuticle.     Deteriora- 
tion  i^   retarded    ii    the    moisture   content   of    the 
•.!■.  bekra  ;i        The  amount  .u  deteriorated 
aotton  may  be  estimated  microeoopicallj  by  oount- 
. liter  the  sample  has  been  treated  bj 
Ball's  riacoae  process. — J.  P.  9 

m;    Treatment    of with    alkali   for   the 

tetion  of  fibre*  suitable  for  spinning.     B. 

Kempf.     .Mitt.     Dents.    ForBohungeinst.    Textil- 

■      1918.  255— 300.     Ohem.  Zentr.,   F919,  90, 

IV  . 

Diokstiom  irith  alkali  alone  does  not  give  a  satis- 
factory  product  while  retting  alone  does  not  suffice 
lor  the  isolation  of  the  fibres.  It  carried  too  fax 
the  latter  causes  partial  attack  of  the  fibre  itself. 
A  combination  of  the  two  processes,  retting 
followed  by  treatment  with  alkali,  gave  a  pure, 
almost  colourless,  strong  hut  boM  fibre,  which  can 
he  used    aa  substitute  for  more  costly  materials. 

The    ratting    is    best     prolonged    over    several    days 

until  the  bast  is  readily  loosened.     Afterwards  the 

material    is    treated     with    0"5 — 1        caustic    soda 

.11011    for    2 — 3    hours    at   ordinary    pressure   or 

9  .urn.    pressure.     The   hydrochloric  acid   furfural 

i ion  affords  s  method  of  control.    The  pentosan 

number    is    connected    in   certain    cases    with    the 

le  strength  of  the  product. — II.  J.  H. 

II  content  of .    II.  Pringsheiiu  and 

H.  Magnus.     Z.  angew.  Chem.,  1920,  33,  56. 

The  authors    reply  to  a   criticism   by   Schwalbe   and 
;ins  .1..   1930,   185a)  of  their  previous  com- 
munication in  regard  to  the  respective  amounts  of 
id    obtained    from   pine    woods   and    wood 
siduous  trees.     Beechwood  lignin  contains 
37'8     acetyl  as  against  19*86      in  pine  wood  lignin. 
Boiling  the  wood  for  9  hours  with  8*5      sulphuric 
I  is  not  sufficient  to  extract  all   the  acetic  acid. 
It  i>  necessar]  to  treat  the  wood  for  <i  hours  with 
I   times  it^  quantity  of  8"5      sodium  hydroxide 
a  pressure  of  t>  atms. — W.  •) .  W. 

'"»  hull  fibre  for  pulp;  Cooking .   0.  Kress. 

25,    964     968,     1009—1011.      (See 
also  tin-  J.,  1919,  B68a.) 

Experiments  were  I  out  on  the  large  seal. 

on  the  digestion  of  cotton  hull  fibre  in  plant 
employed  for  the  manufacture  of  soda  wood  pulp. 
On  account  of  the  spongy  nature  of  the  material 
the  circulation  of  the  liquor  had  to  bo  assisted  by 
an  external   auxiliary  pump   and  a      omewhat  high 

ratio  of  liquor  to  fibre  \7'.\>  had  to  be  employed. 
A  maximum  steam  pressure  of  80 — 85  1b.  persq.  in. 
n  tth  IS  lb.  steam  pressure  the  disintegra- 
tion of  the  hull  particles  was  far  from  satisfactory. 
Owing  to  the  high  liquor  ratio  the  proportion  of 
■-tic  soda  (3%  concentration)  used  was  some- 
what excessive,  viz.,  '_M  34  ol  the  weight  of  the 
charge.  The  maximum  pressure  was  reached  in 
4  hours  and  the  digester  was  kept  under  80 — 85  lb. 
pressure  for  a  further  4  hours  The  dry  nature  of 
th«  stulf  caused  considerable  difficulty  in  blowing 
out  the  charge  after  digestion  in  the  manner  used 
for  wood    pulp.      The    ordinary   treatment   of  soda 

wood  pulp  after  washing  in   the  diffosers  is  not 

.'able  for  cotton  hull  pulp  owing  to  the  length 
and  "  freenees  "  of  the  fibre.  The  hydration  of 
the  -ellulose  is  developed  with  considerable  diffi- 
culty,   and    the    best     results    would     probably    he 


..hi. nncd  i.x  -laning  the  beating  traatmenl  before 
the  trashing  ol  the  pulp  was  complete,  s,.  that  the 
roll  of  the  washing  engine  would  hm-h  the  fibre 
with    considerable     pressure    while     still     in    the 

alkaline    condition.      The    removal     ol    the    cellular 

'•■-  idues  ci  ti,,'  di  integi  aid  bulls  during  wash 
is  desirable  for  the  manufacture  ol  strong  pavers : 
it  is,  however,  more  rational  to  remove  the  hull 
particles  themselves  as  completely  as  possible  by 
suitable  mechanical  treatment  ol  the  raw  fibre 
before  digestion.     The  paper  produced    is  not  so 

Strong  SS   that    produced    from   bard    rag  stock,    bill 

resembles  paper  from  s,.u  "  seconds  "  or  "  thirds" 
rags;  tin-,  however,  is  largely  „  matter  ol  the 
development  of  hydration,  and  the  fibre  calls  f..i 
a  heavier  crushing  treatment  in  the  beater  without 
undue  reduction  in  length.  The  stock  is  cleanei 
than  that  prepared  from  munition  (inters,  being 
freer  from  extraneous  dirt;  with  suitable  digestion 

no  difficulty    i^   experienced   in   bleaching  mm ic- 

ally  to  a  good   while  colour. — J.  F,    1!. 

Turbidimeter  for  Cellulose,     Sheppard.    See  XXIII. 

Patents. 

[Fabric]    articles;    l'i<>irs.<    .mi./    apparatus    for 

drying   .     D.    K.   Tullis,   Clydebank       Eng. 

Pat.  137,427,  12.3.19.     (Appl.  6176/19.) 

Tub  fabric  articles  arc  placed  on  a  travelling  apron 
which  carries  them  round  a  heated  roller  in  order 
to  jireheat  them  and  then  transfers  them  to  a 
closed  drying  chamber  through  which  they  are  led, 
exposed  to  hot  air  currents,  in  a  zig-zag  course 
by  means  of  tapes  in  such  a  manner  that  the 
exposed  surfaces  are  repeatedly  changed  by 
reversing  the  goods  each  time  they  pa^s  from  one 
set  of  tapes  to  another.  Inside  the  drying  chamber 
a  number  of  pairs  of  superposed  rollers  are 
arranged  in  stepped  relationship  and  tapes  are 
wrapped  around  the  pairs  of  rollers,  the  tapes 
wrapped  round  one  pair  of  rollers  being  staggered 
in  relation  to  the  tapes  wrapped  round  the  pair  of 
rollers  immediately  beneath. — J.  P.    IS. 

Fabric;  Process  of  treating  [with  lubricant}. 

W.  C.  Carter,  Radnor,  Ohio.  Assignor  to  The 
(Jondvear  Tire  and  Rubber  Co.,  Akron,  Ohio. 
U.S.  "Pat.  1,327,004,   13.1.20.     Appl.,  19.10.16. 

YutN  or  fabric  is  bathed  in  a  hot  vapour  and  a 
relatively  cold  body  of  liquid  carrying  the  lubricant 
in  suspension  is  then  brought  in  coin  act  with  the 
yarn  or  fabric,  whereby  the  vacuum  formed  by 
condensation  of  the  vapour  causes  impregnation 
of  the  material. — J.  F.  B. 

Vegetable   jimliins;   Prodm  I    derived    from  

[/or  manufacture  of  artificial  .«//.-,  films,  pre.]. 
'/..  Ostenberg,  San  Jose,  Cal.  U.S.  flat 
1,316,854,  23.9.19.  Appl.,  12.2.17. 
A  non-thermoplastic  material  suitable  for  the 
manufacture  of  artificial  silk,  films,  etc.,  is  com- 
posed of  a  mixture  of  a  vegetable  prolamine,  i>.. 
a    plant    protein    soluble    in    70       alcohol    (e.g., 

gliadm.  zcin)  and  a  small  quantity  of  a  toughening 
agent  (fat.  wax,  resin,  soap,  sulphonated  oil, 
sugar,  glycerin,  phenols,  terpen.*,  etc.).  The 
product  may  be  rendered  resistant  to  water  by 
treatment   with  formaldehyde  or  the  like. 

Yarn    windings,   particularly    paper   uarn;   Appa- 
ratus for  drying .  K.  Jagenberg,  Dusseldorf, 

Germany.  U.S.  Pat.  1,330,025,  3.2.20.  Appl., 
9.6.17. 

Yahn  windings,  such  as  paper  yarn  on  cops,  crossed 
reels,    and    the    like,    are   dried    in    an    apparatus 

comprising  an  air-tight  casing,  means  for  pro- 
ducing a  current  of  air  through  the  casing,  nozzles 
on  the  casing  which  lead  the  air  current  through 
the  cops  or  cross  reels,  and  means  for  heating  the 
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air  current.  Valves  are  fitted  over  the  nozzles, 
and  are  opened  by  means  of  stems  when  reels  are 
fitted  on  to  the  nozzles. — J.  F.  B. 

Pulp;  Method  of  preparing  .     C.  Bache-Wiig, 

Portland,  Me.  U.S.  Pat.  1,327.221.  6.1.20.  Appl., 
20.2.19. 
Cellulosic  material  is  treated  with  sodium 
chloride  and  the  mass  is  subsequently  cooked  with 
bisulphite  liquor  until  the  ligneous  matter  has  been 
separated  from  the  fibre. — J.  F.  B. 

liotary  digesters  and  like  boilers.  K.  Hellner, 
Falun,  Sweden.  Eng.  Pat.  137,742,  28.5.19. 
(Appl.  13.436/19.) 
In  rotary  digesters  for  the  manufacture  of  cellulose 
and  the  like  the  liquor  is  heated  with  indirect 
steam  in  order  to  avoid  dilution  by  condensed  water. 
Heating  elements  are  provided  outside  the  digester 
in  such  a  manner  that  they  take  part  in  its  rota- 
tion and  are  connected  with  the  inside  of  the 
digester  in  such  a  manner  that  the  liquor  can  pass 
constantly  through  the  heating  elements  and  be 
heated  by  means  of  steam  pipes  located  therein,  the 
supply  of  steam  being  passed  through  one  trunnion 
of  the  digester,  while  the  condensed  water  is  dis- 
charged through  the  other. — J.  F.  B. 

Fireproof  ^pyroxylin]  composition.  J.  C.  Em- 
hardt,  Assignor  to  E.  I.  du  Pont  de  Nemours 
and  Co.,  Wilmington,  Del.  U.S.  Pat.  1,329,386, 
3.2.20.    Appl.,  25.2.13. 

A  composition  containing  pyroxylin  and  ammonium 
magnesium  phosphate. — J.  F.  B. 

Cellulose   esters;  Process  for  softening  .      F. 

Redlich,    Zehlendorf-Mitte.     Ger.    Pat.    304,224, 

14.2.17. 
Cellulose  esters  are  incorporated  with  the  neutral 
ester  of  a  di-  or  poly-basic  organic  acid  of  the  ali- 
phatic or  aromatic  series  with  the  aid  of  a  volatile 
solvent.  Resins,  fats,  and  oil  may  also  be  incor- 
porated by  dissolving  them  in  the  neutral  ester  or 
in  the  volatile  solvent.  For  example,  12  kilos,  of 
cellulose  acetate  is  mixed  with  10  kilos,  of  diethyl 
tartrate. — A.  R.  P. 

Paper;  Process  of  re-pulping   old  or  waste  ■ . 

J.  M.  Burby,  Webster,  Mass.  U.S.  Pat.  1,327,590, 

6.1.20.    Appl.,  14  4.16. 
Old   paper   made   from   mechanical   wood    pulp    is 
converted  into  chemical  wood  pulp  by  boiling  the 
paper  in  a  solution  of  chemicals  adapted  to  convert 
the  woody  fibre  into  cellulose. — J.  F.  B. 

Carbon-paper  and  ink  composition  therefor.  H. 
Ohashi,  New  York,  N.Y.  ;  M.  V.  Ohashi,  adminis- 
tratrix. U.S.  Pat.  1,328,188,  13.1.20.  Appl., 
5.12.16. 

Paper  is  treated  with  ink  prepared  with  the  re- 
action products  of  an  aniline  dye  soluble  in  water, 
calcium  chloride,  an  emulsifying  agent,  and  an 
emulsifiable  substance. — 3 .  F.  B. 

Paper;  Apparatus  for  making  ornamental  ■ — — .  E. 
Mahler,  Assignor  to  Kimberlv  Clark  Co.,  Neenah, 
AVis.    U.S.  Pat.  1,329,130,  27.1.20.    Appl.,  7.9.17. 

A  FotniDRiNiEK  wire  is  arranged  to  move  in  a 
straight  line  free  from  lateral  shake  while  the  paper 
is  being  formed  on  the  wire,  thereby  causing  the 
formation  of  depressions  and  elevations  in  the  paper 
web.  Liquid  colour  is  sprayed  by  means  of  a  gas 
under  pressure  on  to  the  upper  surface  of  the  wet 
plastic  web  of  paper  moving  with  the  wire,  the 
spray  impinging  on  the  paper  at  an  acute  angle  to 
the  horizontal. — J.  F.  B. 


Paper  and   pasteboard   pulp;   Process  for   engine- 
sizing  of  .     Zellkoll  Ges.  m.  b.  H.,  Cologne- 

Rodenkirchen.  Ger.  Pat,  303,828,  11.8.16. 
The  sizing  agent  is  an  easily  dissociated  organic 
salt  of  aluminium  such  as  the  acetate  or  formate, 
which  may  be  obtained  by  the  interaction  of  alu- 
minium sulphate  or  alum  and  an  easily  obtainable 
salt  of  the  organic  acid,  such  as  the  barium  salt. 
The  use  of  soap  or  resins  in  addition  is  not  neces- 
sary—B.  V.  S. 

Satety  paper.     E.  Haussmann,  Berlin.     Ger.  Pat. 

303,989,  6.3.17. 
A  composite  paper  has  a  middle  sheet  uniformly 
coloured  with  an  easily  reacting  colouring  matter, 
and  on  either  side  of  this  one  or  more  covering  films 
of  a  thin  absorbent  paper,  only  slightly  coloured  if 
at  all.  The  colouring  matter  of  the  inner  sheet  is 
destroyed  if  the  outer  surface  is  attacked  by 
chemical  means,  and  the  inner  sheet  is  soon  exposed 
to  view  by  abrasion. — B.  V.  S. 

Size  for  paper;  Production  of  .     A.  Mitscher- 

lich,  Freiburg.     Ger.  Pat.  314,652,  22.9.15. 

Tannery  glue  is  treated  with  waterglass  and  the 
dark-coloured  substance  which  is  deposited  after 
some  time  is  separated.  The  purified  clear  liquid 
is  added  to  the  paper  pulp  in  the  hollander. 

— H.  J.  H. 

Paper-making  machines ;  Press-roll  arrangement  for 

.    J.  K.  Darby,  Chillicothe,  Ohio.    U.S.  Pat. 

1,327,225,  6.1.20.  '  Appl.,  7.6.16. 

Paper-making  machine.     N.  J.  Niks,  Kalamazoo, 
Mich.    U.S.  Pat.  1,327,289,  6.1.20.    Appl.,  3.9.18. 

Lanolin.    U.S.  Pat.  1,330,210.    See  XII. 

Tanning  material.  Ger.  Pat,  304,349.  See  XV. 

Films  or  filaments.    Eng.  Pat.  138,379.    See  XXI. 


VI.- BLEACHING;  DYEING;   PRINTING; 
FINISHING. 

Amylolytic  action.    Waksman.  See  XVIII. 

Patents. 
Finishing  and  waterproofing   textile  fabrics;  Pro- 
cess for  .        E.   Naefe,  Berlin-Britz.        Ger. 

Pat.  314,969,  9.12.15. 

The  fabric  is  treated  in  a  solution  of  the  sodium 
ammonium  salt  of  alginic  acid,  and  is  then  passed 
through  a  bath  of  zinc  sulphate  or  similar  heavy 
metal  salt.  The  insoluble  salt  of  alginic  acid  pro- 
duced separates  in  a  colloidal  form  giving  a  water- 
proof finish  which  resists  a  boiling  neutraldve-bath. 

— H.  J.  H. 


VII.-ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Ammonia;  Catalytic  oxidation  of  .  B.  Neu- 
mann and  H.  Rose.  Z.  angew.  Chem.,  1920,  33, 
41-^4,  45^8,  51—55. 

The  authors  give  an  extensive  survey  of  the 
numerous  processes  and  researches  in  connection 
with  the  catalytic  oxidation  of  ammonia  and 
contribute  some  results  of  their  own  investigations. 
Special  attention  has  been  directed  to  the  influence 
of  the  ammonia  concentration,  the  velocity  of  the 
gas  stream,  the  temperature,  and  of  various 
catalysts  including  platinum,  metallic  oxides,  and 
mixtures  of  the  latter.  The  highest  yields  are 
obtainable  with  platinum  at  500°  C.   (96%);  ferric 
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I         ■  .ii>.l   iron/bismiiili   oxide 

at  «jtx)°  0.  (96  )  From  curves  plotted  t.)  show  the 
gaa  composition   at    approximately  < 

with  the  above  catalysts,  it  it-  apparent  that,  under 
fixed   ■  idation   will   prooeed  con- 

tinuously without  extraneotie  heat.  With  platinum 
gau/..-  i>i  9000  m.sh.s  par  •<[  i  mi.  as  catalyst,  the 
i  was  obtained  with  a  velocity  <>i 
gaa  current  ol  90  litres  per  honr  and  the  yield  was 
not  "jn  !   by  increase  of  the  ammonia 

concentration  from  about  3  to  9  by  vol.  With 
ferric  oxide  the  beat  velocity  was  about  39  litres 
per  hour  (about  80%  yield).— \V.  J.  W. 

li  it  ig's   i  iiXQS  in  . 

II  Bonellhaaaa  I  i  -/.on..  1920,  14,  128— 133. 
■  i  ion  is  directed  to  the  advantages  attained 
by  the  dm  ot  Raaehig'a  ringa  aa  a  filling  material 
ior  absorption  towers  bo  the  manufacture  of  sul- 
phuric add,  nitric  acid,  hydrochloric  acid,  etc. 
The  rings  are  made  of  earthenware  in  various  sizes. 
usually  120  mm.  in  height  and  100  hum.  in  diameter 
(external),  the  thickness  of  tho-waU  being  about 

10  nun.— W.  P.  S. 

Sulphur;  Production    of   [from   gypsum]    in 

-nil/.     0.    F.    Kaselits.     /.  < 

1820,  S3,    I B  -51. 

loped  in  Germany  during 
ir  to  produce  the  sulphur  required  for 
sulphuric  and  sulphurous  arid  manufacture  con- 
in  reducing  gypsum  with  coke,  and  convert- 
ing the  resultant  sulphur  dioxide  into  trioxide  by 
a  contact  process.  Cement  is  manufactured  from 
the  by-products.  For  the  production  of  sulphur 
gypsum  is  heated  with  coke  or  coal  in  a  rotary 
rnrnace  to  1100°  C,  and  the  calcium  sulphide  is 
treated  with  steam  to  form  hydrogen  sulphide, 
which  is  finally  oxidised  in  a  contact  furnace.  The 
purity  of  the  prcdu<  t  is  9995    . — W.  J.  W. 

Ammonia-timmonium  thioeyanat e ;  Equilibrium  in 
the  system  — ■ — .  II.  W.  Foote  and  li.  A.  Hunter. 
J.  Amor.  Chem.  Soc,  1920,  42,  69—78. 

of  ammonia  saturated  with  ammonium 

mate  (prepared  from  dry  ammonia  gas  and 

solid  ammonium  thiocyanate)   have   the  following 

vapour   pressure,;      78     ('.,    1   mm.;  -65°,  4  mm.; 

-50°,  9  mm.;  -34°,  21   mm.;  -23°.   34  mm.;  -20°, 

11  mm.;  0°.  107  mm.,  and  +20°  C,  225  mm. 
Saturated  solutions  of  ammonium  thiocyanate  in 
ammonia  contain  the  following  amounts  of  am- 
monia; at  0°  C.,  233;  10°,  22f>5 ;  20°,  216;  30°, 
90-15;  10  .  18"4;  and  at  50°  C,  16'6S%.  The  prac- 
tical application  of  ammonium  thiocyanate  as  a 
commercial    absorbent    for    ammonia    is    dis, 

It  could  be  used  in  cases  where  it  is  necessary  to 
eliminate  water.  For  example,  from  the  equili- 
brium mixture  of  nitrogen,  hydrogen,  and 
ammonia,  produced  in  the  synthesis  of  ammonia. 
the  use  of  ammonium  thiocyanate  would  permit  of 
the  recovery  of  98'1  ol  the  ammonia  at  -20°  C, 
at  -30°,  and  99*6  '  at  -50°  C.  (Sec  also  J. 
Cham.  Soc,  Apr.,  1920.)— J.  1     9 

hria  in  solutions  containing  mixtures  of  salts. 

II.        The   system    water  and   the   cltloritles  and 

sulphates   of  sodium   and   magnesium  at  25°  C. 

W     C    Hlasdalo.     J.  Ind.   Eng.  Chem.,  1920,  12, 

164—167. 

Phk\  no  s   work   on   this   subject  (, ■/.    Uildebrand, 

this  J.,  1918,  180  a)  indicates  that  the  solid  phases 

■I      at     25°     C.     are      tfgSO  .711  0, 

' .11  ()     \|    -,,    f,  u     \\,  mi    |, ill  ().  N:i  >(i 

\1    s,,    \  ,  go    III  u 

Experiments  were  made  to  ascertain 

the  limits  of  the  fields  representing  the  composition 

of  all  the  solutions  which  can  be  in  equilibria  with 

each   of   the  eight   solid   phases.      The  results   are 

shown  in  ,i   curve   in  which   the  horizontal   axis  is 

used  to   represent  the   number  of   mole,  of  MgSO, 


and    Nad.   and   the  vertical   axis  the   numbei    ol 

mob.     Of    MgCl,     and     .V.  SO,,     per     1000     Miols.     of 

ivater      The  compositions  .u    the  solutions   which 

.1  points  are  given  in  the  following 
table: —  b 

Composition  (qrms.  per  100  grms.  of  water)  of 
solutions  saturated  ot  25°  C. 


Saturati-d  «Mh 


,11880,.    %,,>(!,       x.ci. 


M«SO..TII   . .  ..  ..        3fl.3„ 

OfclOH.O 

Y.n 
HgCUSH.0 

Mk'SO,.?ll.O  and  astrak  e 

"ill..       253(1 
HajSClOHjO    .iii.l    Ni  go.         — 
..  — 

v,.  i  sad  m  -i  i  .,,n  o  — 

rt     M:|s.i,.,.ll,(l  3.01 

UgSO,,8B  ,0  &    Ug80„7H,0        0-37 
,si)„  and 

astrakanite  7.71 

Na,SO„  NnC).  *  astrakiunl,- 
Mg80..7H,0.     MgS04.«H,0, 

and  astrakanite      ..  12  03 

Kg80,.7H,0.    MgSO„6H,<>. 

and  NaCI    . .  . .  . .         0-53 

MgSO4.0U,O.      NaCI.      and 

MgCI,.6H,0  ..         ..        253 


27-M 


1908 

2i  sa 

981 


1807 
101 


3503 


18-82 


2907 

9-79 
2  JO 
018 


MuCI,. 


5497 


5487 
5401 
IO.74 


20-47 
39-94 
53-88 


— S.  S.  A. 
Cyanide;   .1    nets  .     {Calcium    cyanide,   from 

"'/''"""     '  ''■]      W.    S.    Landis.      Amer 

Electrochem.  Soc,  Jan..  1920.  Chem.  and  Met 
Bng.,  1920,  22,  265—268. 
Tm  conversion  of  calcium  cyanamide  into  calcium 
cyanide  by  fusion  with  sodium  chloride  was  first 
attempted  in  a  resistance  furnace  of  the  tilting 
type.  Calcium  cyanamide  was  ted  by  hand  into  a 
bath  of  molten  sodium  cldoride,  and  the  molten 
charge  was  tapped  off  and  cooled.  Considerable 
difficulty  was  experienced  by  the  increase  in  con- 
ductivity of  the  magnesite  brick  lining  of  tho 
furnace  due  to  the  reduction  of  the  iron  content 
to  the  metallic  state  by  the  cyanide.  The  excessive 
foaming  produced  on  the  addition  of  calcium 
cyanamide  was  controlled  by  adding  a  small 
quantity  of  calcium  carbide.  It  was  not  found 
necessary  to  keep  the  reaction  temperature  below 
960°  C.  as  in  previous  German  practice.  Later 
developments  included  the  use  of  a  single-phase 
furnace  with  conducting  hearth  and  a  single  sus- 
pended electrode,  together  with  a  considerable 
reduction  in  the  quantity  of  salt  used.  A  large 
furnace  has  been  successfully  operated  with  a 
charge  consisting  of  two  parts  of  calcium 
cyanamide  to  somewhat  lees  than  one  part  of  salt. 
A  product  containing  as  high  as  50/£  equivalent 
sodium  cyanide  has  been  obtained,  and  the 
cyanogen  content  has  been  proved  in  practice  rela- 
tively as  efficient  in  the  extraction  of  precious 
metals  as  that  of  98%  sodium  cyanide,  the  cost  of 
production  of  which  is  considerably  higher.  Analysis 
indicates  that  the  product  is  a  mixture  of  calcium 
cyanide,  sodium  chloride,  ;nid  free  lime. 

— C.  A.  K. 

^nilium    fluoride:     Case     of    poisoning     by    . 

O.  Vallee.     J.  Pharm.  Chim.,  1920,  21,  5—8. 

Several  persons  suffered  severe  illness  after  eating 
pancakes  in  tho  preparation  of  which,  as  was  dis- 
covered subsequently,  sodium  fluoride  had  been 
used  accidentally  in  place  of  sodium  bicarbonate. 
The  amount  of  sodium  fluoride  taken  was,  in  most 
about  0*228  grin.— \Y.   P.  S. 

Hydrogen  and  oxygen  mixtures;  Catalysis  of  

at  the  ordinary  temperature   '0/   moistened  con- 
tact    substances.     II.       Platinum     metals     as 

ln/ilrogen    carrim.       K.     A.     Hofmann     and    L. 
Zipfel.     Her..  1920,  35,  298—314.     (Compare  this 
J.,  1917,  130.) 
Mixtures   of  oxygen  and  hydrogen  are  catalysed 
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at  palladium,  platinum,  or  iridium  surfaces  at  very 
different  rates,  depending  on  the  condition  of  the 
metal     with     regard     to     its     gas     charge.      Pre- 
treatment  with  oxygen  is  30 — 50  times  as  effective 
in  the  case  of  palladium,   3  times  with  platinum,    | 
and  3 — 10  times  with  iridium  as  is  pre-treatnient 
with   hydrogen.     The    greater    activity    caused   by 
charging  with  oxygen  is  not  due  to  the  adsorbed 
or  occluded  gas  serving  as  a  source  for  the  forma- 
tion of  water,  since  the  amount  of  metal  required 
for  catalysis  is  insufficient   to   produce  this  effect, 
but    depends    on    the    production    of    a    "fresh" 
hydrogen-metal  combination,  which,  in  the  cases  of 
palladium  and   platinum,   is  far  more   active  than 
an     "aged"     preparation.       The    catalyst    shows 
greater    activity    in    proportion    as   this    "fresh" 
condition  is  more  rapidly  and  completely  developed. 
In  the  case  of  iridium  another  factor  is  involved, 
since  the  metal,   in  presence  of   gases    containing 
excess  of  oxygen,  can  function  as  an  active  oxygen    | 
electrode.     The  close  parallelism  between  catalytic 
and    electromotive    activity    indicates    that    both 
effects  are  to  be  ascribed  to  the  same  cause.     Thi6    , 
probably    depends    on    the    presence    of    free    or 
nietallically-conibined  hvdrogen  atoms,  which  cause 
the   hydrogen    potential    and    ultimately    combine 
with  the  oxygen  of  the  gas  mixture  to  form  water.    ! 
Under    the    experimental    conditions    adopted    an 
active  oxygen  electrode  is  only  formed  with  finely- 
divided  iridium  when  the  oxygen  concentration  is 
high ;  platinum   and  palladium  behave  entirely   as 
hvdrogen    electrodes.      The   maximum   velocity   of    , 
formation    of    water    is    not    invariably    observed 
when  the  gases  are  used  in  the  proportion  of  2  vols, 
of  hydrogen  to  1  vol.  of  oxygen,  but,  according  to 
conditions,    may    occur    at    a   greater    or    smaller 
oxygen    concentration    according    as   the   catalyst 
becomes     more     or    less     readily     saturated    with 
hydrogen.     If  the  catalyst  can  also  function  as  an 
oxygen  electrode,  as  in   the  case  of   finely-divided 
iridium,  a  second  maximum  may  occur  at  a  higher 
oxygen-content   of    the    gas.      It    may    be    stated 
generally    that     the    surface    does     not    show    its 
greatest"  catalytic     activity    when    hydrogen    and 
oxygen   are  absorbed   according  to  the  measure  of 
their  combination   at    an  electrically-neutral  elec- 
trode, but  that  the  maximum  possible  hydrogen  or 
oxvgen  potential  must  be  "  freshly"   developed  in 
order   to  react  with    the  gaseous   mixture   at    the 
maximum  rate. — H.  TV. 

Patents. 

Sulphuric  arid:  Process  for  the  preparation  of  

from  naturally  occurring  sulphates.  B.  Dirks. 
Hemelingen.  Ger.  Pat.  301,791,  24.3.17. 
Native  sulphates,  such  as  gypsum  or  anhydrite, 
are  transformed  by  known  methods  into  ammonium 
sulphate,  which  is  mixed  with  metallic  oxides, 
especiallv  iron  oxide  or  hvdroxide  (e.g..  limonite), 
and  the  mixture  slowly  heated  to  250°  C.  until  the 
ammonia  is  expelled.  On  further  heating  to  red- 
ness, sulphur  trioxide  is  evolved  in  almost  quanti- 
tative vield.  The  residue  of  iron  oxide  is 
moistened  with  water  and  used  again  in  the 
process.  Substitution  of  alumina  or  chromic 
oxide  for  iron  oxide  does  not  give  such  good 
results ;  manganese,  nickel,  and  cobalt  oxides  give 
quantitative  yields,  but  their  sulphates  are  more 
difficult  to  decompose. — A.  R.  P. 

Synthetic  ammonia:  Transformation  of  info  a 

transportable  product  directly  utilisable  for  agri- 
culture in  conjunction  with  the  production  of 
sodium  carbonate.  L'Air  Liquide  Soc.  Anon, 
pour  L'Etude  et  L'Exploit.  des.  Proc.  G.  Claude. 
Paris.  Eng.  Pat.  131,870.  14.3.19.  (Appl. 
6448/19.)  Int.  Conv.,  24.8.18. 
The  process  described  in  Eng.  Pat.  130,365  (this 
J.,  1919,  690  a)  is  improved  by  adding  to  the  liquid 


from  which  sodium  bicarbonate  has  been  precipi- 
tated, sea  salt,  ammonia,  and  carbon  dioxide,  the 
sea  salt  being  added  in  such  limited  quantities  that 
it  remains  dissolved  throughout  the  operations, 
and  so  does  not  mix  with  the  ammonium  chloride. 
The  solution  is  cooled  to  0° — 5°  C.  ;  the  ammonium 
chloride  precipitated  is  separated,  centrifuged,  and 
heated  to  about  70°  C.  to  destroy  alkalinity.  The 
remaining  liquor  is  treated  with  sea  salt  and 
carbon  dioxide,  thereby  precipitating  sodium 
bicarbonate  and  forming  a  fresh  ammonium 
chloride  liquor.  For  the  production  of  the  low 
temperature  required,  liquid  ammonia  is  evapor- 
ated in  a  coil  in  direct  contact  with  the  ammonium 
chloride  to  be  cooled,  and  the  resulting  gaseous 
ammonia  is  passed  into  cooled  brine  contained  in 
the  dissolving  and  carbonating  tank.  The  expan- 
sion of  the  ammonia  with  external  work  may  be 
utilised  for  the  production  of  additional  cooling 
effect,  and  the  evaporation  of  liquid  or  solid 
carbon  dioxide  may  also  be  utilised  for  cooling 
purposes. — S.  S.  A. 

Ammonium   nitrate;  Manufacture  of  .     J.  R. 

Partington,  Lostock  Gralam,  and  G.  J.  Jones, 
London.  Eng.  Pat.  134,562,  1.2.18.  (Appl. 
1874/18.) 
Ammonium  nitrate,  produced  in  the  form  of  a  mist 
by  the  interaction  of  ammonia  gas  and  nitric  acid 
or  by  other  means,  is  caused  to  pass  through  a 
dehydrating  agent,  such  as  sulphuric  acid,  and  can 
then  be  readily  condensed  and  collected.  Very 
little  mist  is  absorbed  bv  the  sulphuric  acid. 

— TV.  J.  w. 

Ammonium    nitrate;   Production   of   .      J.    R. 

Partington,  G.  J.  Jones,  and  T.  K.  Brownson, 
London.  Eng.  Pat.  136,190.  4.3.18.  (Appl. 
3792/18.) 
Ammonium  nitrate  is  manufactured  by  bringing 
together  oxides  of  nitrogen,  oxygen,  nater,  and 
ammonia  in  such  proportions  that  the  oxygen  is 
in  excess  of  the  theoretical  quantity  required  to 
convert  the  oxides  of  nitrogen  into  nitrogen  per- 
oxide, the  ammonia  is  insufficient  to  react  with  the 
whole  of  the  oxides  of  nitrogen,  and  the  water  does 
not  exceed  the  amount  necessary  to  convert  all  the 
ammonia  into  ammonium  nitrate  by  interaction 
with  the  oxides  of  nitrogen.  Where  gases  contain- 
ing about  10%  of  oxides  of  nitrogen  are  utilised, 
the  amount  of  oxygen  should  be  approximately 
three  to  four  times  the  theoretical  quantity,  and 
time  should  be  allowed  for  the  reaction  to  take 
place  before  admixture  with  the  ammonia.  If  the 
gases  after  any  stage  of  the  process  still  contain 
oxides  of  nitrogen,  a  further  quantity  of  oxygen, 
ammonia,  and  water  may  be  added  to  produce 
more  ammonium  nitrate.  By  this  process  less 
ammonium  nitrate  is  lost  than  by  other  methods 
of  manufacture. — TV.   J.  TV. 

Tungstates;  Method  of  obtaining  pure .    J.  B. 

Ekeley    and    TV.    B.    Stoddard,    Boulder,    Colo.. 

U.S.A.      Eng.    Pat.    138,211,    20.3.19.      (Appl. 

6999/19.) 
Tungstvte  solutions  prepared  as  described  in  Eng. 
Pat.  122.051  (U.S.  Pat.  1,255,144;  this  J.,  1918, 
206  O  are  purified  bv  the  process  described  in  Eng. 
Pat  122,264  (this  J..  1919,  134  a),  but  both  the 
oxidising  agent  (sodium  hvpochlonte)  and  the 
ammonia,  are  added  subsequently  to  the  addition  ot 
the  alkaline-earth  salt.— S.  S.  A. 

Alkali  chromates  and  iodine;  Manufacture  of  — —. 

R      L      Datta,     Calcutta,     India.       Eng.     Pat. 

138,291,  23.9.19.    (Appl.  23,375/19.) 
Axkali    iodide    in    admixture    with    an    excess    of 
sesquioxide  of  chromium  or  of  chrome  iron  ore  is 
heated  to  redness  in  a  current  of  air  and  steam. 
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The  whole  •<(  the  iodine  volatilises  and  is  collected 

in  ■  i  .nnl.n-.rr.  The  residue  is  lixiviated  with 
u  iter  t.<  recover  alkali  eliminate.-  B.  8.  A 

Barium  chloride  and  other  ehloridi 
earth  metals;  Preparation  of —    .     F.  I!.  Shroff, 

Gwalior.     India.       Kng.     Pat.     Lv-.l-ii.     1.1.  ID. 
p]    8169   10.) 

Fun  the  production  of  barium  chloride  free  from 
barium  Bulphate  or  barium  hydroxide,  barytes  is 
mixed  with  coal  or  other  cart  material  and 

a  Quantity  of  magnesium  chloride  mother  liquor, 
and  introduced  into  a  retort  from  one  end  and 
heated  to  about  600  C  .  steam  being  inj<  i  ted  near 
the  exit  end  to  complete  the  reaction.  The  gases 
evolved  are  collected  in  n  gas  holder  and  the  sulphur 
i-  recovered  by  burning  the  hydrogen  sulphide  in  a 

Clans    kiln.       By    lixiviati.nl    of    the    retort    chai 

barium  chloride  is  dissolved,  leaving  a  residue  ol 
magnesium  oxide  The  magnesium  oxide  may  be 
lvi-1  .mi  with  sulphuric  acid  and  recovered  ..■ 
magnesium  sulphate,  or  the  barium  may  be  pre- 
BuJphate  by  Bulphuric  arid,  forming 
hydrochloric  and,  which  may  be  used  to  dissolve 
the  magnesium  oxido,  thus  producing  magnesium 
ohloride  for  subsequent  operations.  The  process  is 
applicable  t.>  the  production  of  the  chlorides  of 
other  alkaline-earth  metals. — S.  8.  A 

Ferric  twlpnare:  Basic and  method  .</  prepar- 
ing   satins.      .1 .    MacKaye,    Cambridge,    Mass., 
nor  to  River  Smelting  and  Refining  Co.,  St. 
Louis,  Mo.      I'.S.  Pat.  l.:U(i,!»(t!l.  23.9. 19.     Appl., 
18.9.18. 
A  hash.'  ferric  sulphate,  soluble  in  dilute  sulphuric 
■m  id.    is    prepared    by    heating    granular    ferrous 
sulphate  in  contact  with  air  at  200      300    ('..  e.g.. 
in   a   rotary    cylinder    provided    inside   with   radial 
fins. 

Alkaline  water*  [brines];  Process  of  treating . 

\      I      II. i    ..n.    I'.  |i  il.-,    HI..   Assignor   to  The 

Solvay  Process  Co.,  Solvav,  NY.  U.S.  Pat. 
1,830,678,  10.3.20.    Appl.,  20.6.19. 

In  a  process  of  precipitating  sodium  carbonates 
from  alkaline  brine,  the  latter  is  treated  first  with 
flue-gas  to  effei  t  a  partial  conversion  of  the  lower 
carbonates  into  bicarbonate,  and  then  with  purer 
n  dioxide  to  complete  the  conversion. 

— W.  E.  F.  P. 

M  mganese  dioxidi  :  Process  of  making  conducting 

kyd rated  black  .    C.  F.llis  and  A.  A.  Wells, 

Montelair,  N.J.,  Assignors  to  National  Carbon 
Co.,  Cleveland,  Ohio.  U.S.  Pat.  1,330,738, 
10.8.90.    Appl.,  26.9.16. 

Br  the  oxidising  aetion  of  a  reactive  hypochlorite 
.pound     on     a     slightly     acid     solution     of     a 

manganese  salt  in  a  mineral  acid  at  about  100°  C.  a 

product  suitable  for  use  as  a  depolarising  agent  is 

obtained.— S.   S.    A 

Ferrous  perchlorate;  Preparation  of  pure,  stable, 

technical    .       E.    Merck,     Darmstadt.      Ger. 

Pat.  309.133.  11.6.18. 

An  impure  solution  of  ferrous  perchlorate  is 
purified  by  digesting  it  with  ferrous  or  ferric  oxide, 
hydroxide,  or  carbonate,  or  with  finely-divided 
bailie  iron,  whereby  a  brown  gelatinous  precipi- 
tate is  produced  which  carries  down  with  it  the 
impurities  present.  The  purified  solution  and  the 
<r.  ined    from    it    are    much    less    readily 

oxiili--.!,  .iii.l  also  show  a  greater  stability  towards 

than  the  original  material. — A.  It.  P. 

/'■  u    for    tin     production    of   stable 

t'Aul  .      W.   Trunipp.    Mannheim.      <Jer.    Pat. 

810,198,  16.8  18 
I         LOXtDI  i-  mixed  with  a  salt,  the  acid  radicle 


hich  forme  a  soluble  compound  with  the  base 
oi  the  peroxide;  for  example,  equivalent  parts  of 
sodium    peroxide    and    magnesium    sulphate    are 

ted  with  a  verj  -mall  quantity  of  water  until 
interaction  is  complete,  and  the  resulting  mixture 

is  dried.      A.   1!     P 

/."»•  .    Process    in, I   apparatus    for   slaking   . 

J.  Joachim  and  J,  Schulte,  Berlin.      Ger    Pot. 
316,241,  8.8.18. 

Vyatkh  to  be  used  t"i  slaking  Inns  is  previously 
converted  into  steam  by  passing  u  through  pipes 
embedded  in  the  lime  being  slaked.  The  pi 
carried  .>nt  in  o  drum  around  the  inner  wall  of 
which  a  tubular  worm  is  fixed  ;  one  end  ol  the  latter 
is  connected  to  the  water  supplj  and  the  oth<  i  •  ad 
terminates  in  a  steam  pipe.  The  heal  ol  combina- 
tion of  the  lime  and  water  is  sufficient  to  transform 
more  than  the  necessary  water  into  Bteam 

—A.  It    P 

Xif rogen,  hydrogen,  and  carbon  dioxide;  Proi 
fm  tin  preparation  of  technically  pure  ■ 
iiutiiiiil  gas  and  air.     B.   Herman,   Buda-P.    th 
Ger.  Pat.  303,881,  18.4.1  I. 
Mbthanb  (natural  gas)  ie  burnt  with  the  calculated 
quantity  of  air  to  give  nitrogen  and  carbon  dioxide, 
while  the  beat  evolved  is  utilised  to  split  up  another 

portion  of  the  nas  into  carton  and  h\d n       |!,,tli 

the  combustion  and  decomposition  ol  the  methane 
are  carried  out  ondi  r  pressure  as  well  b  .ra- 

tion ol  the  carbon  dioxide  and  water  from  the  other 
products.  At  950°  C.  methane  is  completely  decom- 
posed into  carbon  and  hydrogen;  at  lower  tempera- 
tures only  partly  so.    -A.  II.  P. 

<  ii  romate  and  bichromate  of  sodium  and  potassium; 

Process   for    the    conversion  of  tu  eht 

oxide  and  sulphate.     F.   M.   Mooney,  .Montreal 
I'.S.  Pat.  1,330.131,  10. 2. 'JO.     Appl..'  31.4.19. 

See  Eng.  Pat.  129,958  of  1919;  this- J.,  1919,  681  a. 

Bleaching-powder;  Manufacture" of .  A.  Rudge, 

Gateshead.  U.S.  Pat.  1,330,495,10.8.20  Appl., 
25.3.1!). 

SRB  Eng.  Pat.  126,773  of  1918;  this  J.,  1919,   162  a. 

Hydrogen;  Producing .  C.  Bosch,  A.  Mittasch, 

and  ('.  Beck,  Ludwigshafen,  Germany,  Assignors 
to  Chemical  Foundation,  Inc.  U.S.  Pat. 
1,330,772,  10.2.20.     Appl.,  4.6.14. 

See  Ger.  Pat.  879,588  of  1913;  this  J.,  1915,  355. 

/,'.  moving  dust  from  gases.  Ger.  Pat.  303,831.  See  I. 

Burnino  lime  etc.    Ger.  Pat.  314,586.    See  I. 

Charging  fine-grained  material.    Ger.  Pat.  315,091. 
See  I. 

Boasting  furnaces.     Kng.  Pat.  138,472.     Sec  X 

Blast-furnace  slags.    Ger.  Pat.  309,134.    See  X. 

Electrolytic  apparatus.  Eng.  Pat.  137,558.   See  XI. 

Oxidising  mercury.     Eng.  Pat.  137,609.     Sec  XI. 

Electrolytic  cell.     Kng.  Pat.  138,406.     See  XI. 


VIII.- GLASS;    CERAMICS. 

Patents. 

Glass  furnace.  Naaml,  Vennoote.  Glasfabriek 
••  Leerdam  "  voorheon  Jeekel,  Mijnssen,  and 
Co..  Leerdam,  Holland.  Ger.  Pat.  314,605, 
6.12.1s.     Int.  Conv.,  11.1.18. 

The  furnace  is  of  the  tank  type  fired  with  liquid 
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fuel.  The  jet  of  liquid  fuel  is  driven  into  the 
furnace  at  the  working  end  and  under  pressure  so 
regulated  that  the  highest  temperature  is 
developed  at  a  distance  from  the  burner  at 
the  melting  end  of  the  furnace  where  the  fresh 
batch  is  fed  in.  In  this  way  the  jet  of  fuel  on 
entering  the  furnace  passes  over  the  molten  glass 
and  not  over  the  cold  raw  batch  which  might  other- 
wise take  up  carbonaceous  matter  and  yield  dis- 
coloured glass. — H.  J.  H. 

Quartz    glass;   Method   of    building    vp    objects   of 

.      W.    S.    Quimby    and    F.    W.    Robinson, 

Assignors  to  Hanovia  Chemical  and  Manufactur- 
ing Co.,  Newark,  N.J.  U.S.  Pat,  1,330,611, 
10.2.20.  Appl.,  23.11.18. 
Articles  made  of  quartz  glass  are  produceed  by 
heating  a  nucleus  of  quartz  glass  until  it  is  plastic, 
applying  a  coating  of  powdered  quartz,  and  re- 
heating until  the  latter  is  fused,  whilst  at  the  same 
time  elongating  the  article  so  as  to  keep  ite 
diameter  constant.  (See  also  Eng.  Pat.  131,233  of 
1919;  this  J.,  1919,  769  a.)— A.  B.  S. 

Plastic  [ceramic~\  composition.  E.  J.  Buckley, 
Longton,  Staffs.  Eng.  Pat.  138,477,  24.3.19. 
(Appl.  7319/19.) 
A  permanently  plastic  material  which  can,  if  re- 
quired, be  made  hard  by  firing,  is  made  by  mixing 
any  suitable  pottery  body  with  petroleum  jelly  or 
similar  hydrocarbons.  The  mixture  may  be 
coloured  with  underglaze  colours  or  metallic  oxides. 

—A.  B.  S. 

Refractory  compounds;  Process  for  producing . 

W.     M.    Handv,     Spokane,     Wash.-     U.S.    Pat, 
1,330,263,  10.2.20.    Appl.,  3.6.18. 

A  basic  refractory  material  is  made  by  calcining  a 
pulverised  mixture  of  calcined  magnesite,  an  iron 
compound,  and  silica  so  as  to  cause  the  oxides  of 
magnesium  and  iron  to  unite. — A.  B.  8. 

Dryer  for  ceramic  ware.  A.  Biihrer,  Constance. 
Ger.  Pat.  312,765,  10.9.15.  Addition  to  311,258. 
For  use  with  certain  classes  of  goods,  for  which 
moist  air  is  preferable  to  hot  dry  air,  the  apparatus 
described  in  the  chief  patent  (this  J.,  1919;  636  a) 
is  modified  by  providing  direct  communication, 
which  can  be  controlled  by  a  damper,  between  the 
moist  air  flue  and  the  fan  chamber. — J.  W.  D. 


IX.— BUILDING  MATERIALS. 

Patents. 
Cement:    IVaterproof    .      S.    Cabot,    Canton, 

Assignor  to  S.  Cabot,  Inc.,  Boston,  Mass.     U.S. 

Pat.  1,305,645,  3.6.19.  Appl.,  26.2.16. 
A  composition  for  use  in  the  production  of  water- 
proof cement  consists  of  powdered  pitch  (from  coal 
tar,  blast-furnace  tar,  coke-oven  tar,  or  petroleum) 
brought  into  paste  form  in  water  by  means  of  a 
protective  colloid  such  as  dextrin,  soap,  or  the  like. 
The  composition  may  be  mixed  with  slaked  lime, 
clay,  etc.,  before  incorporation  with  the  cement. 

Slaking  lime.    Ger.  Pat.  315,241.    See  VII. 


X.-METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron  in  iron  ores;   Determination  of  by  per- 
manganate.    L.  Brandt,     Chem.-Zeit.,  1920,  44, 
101—103,  121—122. 
A  method  described  by  Schwarz  and  Rolfes  (this  J., 
1919,  179  a)  is  further  criticised  (see  this  J.,  1919, 


662  a)  ;  the  author  maintains  that  the  addition  of 
colloidal  silica  does  not  hinder  the  oxidation  of  the 
hydrochloric  acid. — W.  P.  S. 

Blast-furnace;  Gas-fired .     A.  Torkar.   Mitteil. 

Inst,  Kohlenvergasung,  1919,  1,  81 — 85.  Chem. 
Zentr.,  1920,  91,  II.,  36—37. 

Lignite  cannot  be  used  directly  in  a  blast  furnace 
in  place  of  coke;  the  gas  obtained  from  it  is,  how- 
ever, of  high  calorific  value,  and  may  be  used  both 
as  a  reducing  and  heating  agent  in  the  furnace.  A 
shorter,  broader  furnace  is  most  suitable  for  this 
work;  the  hot  gases  are  passed  downwards  through 
the  column  of  ore,  thereby  reducing  it  with  con- 
sumption of  one-fifth  of  the  gas.  Another  fifth  of 
the  original  gas  mixture  is  burnt  by  the  highly 
heated  air-blast  at  the  tuyeres,  and  the  remainder 
passes  out  of  the  furnace  unburnt,  and  may  be  used 
for  the  production  of  power.  Comparison  with  the 
coke-fired  blast  furnace  and  with  electric  smelting 
shows  this  process  to  be  most  economical. — A.  R.  P. 

Spiegeleisen    in    steel    manufacture;   Use    of  . 

H.  D.  Hibbard.  Report  to  U.S.  Bureau  of  Mines, 
Jan.  7,  1918.  Chem.  and  Met.  Eng.,  1920,  22, 
209—210. 

For  convenience  iron-manganese  alloys  containing 
40%  Mn  or  less  are  called  spiegeleisen,  alloys  richer 
in  manganese  being  termed  ferro-manganese.  For 
low-carbon  steel  the  high  ratio  of  manganese  to 
carbon  (about  12  to  1)  in  ferro-manganese  is  an  im- 
portant advantage.  Spiegeleisen  containing  31'25% 
Mn  has  been  used  on  a  commercial  scale  in  basic 
open-hearth  and  Bessemer  practice,  but  although 
the  product  is  fairly  free  from  red-shortness  the 
ingot  is  too  "  thin  skinned,"  so  that  seams,  pits, 
and  scabs  are  sometimes  produced  during  reheating 
and  rolling.  The  manganese  content  of  the  finished 
steel  is  50 — 70%  of  that  added.  At  another  works 
the  alloy  is  added  in  a  molten  condition,  and  for 
steels  containing  more  than  0'3%  C  the  use  of 
spiegeleisen  is  considered  to  be  the  most  effective 
method  of  adding  manganese.  The  successful  use 
of  spiegeleisen  is  not  yet  proved  in  the  manufacture 
of  steel  containing  less  than  0T%  C,  low-carbon 
steels  requiring  a  fine  surface,  ingots  for  plates  or 
better  quality  sheets  or  castings  made  by  the  con- 
verter process  where  plants  are  not  provided  with 
means  for  melting  re-carburising  agents. — C.  A.  K. 

Tin-plate;  Use  of  hydrogenated  oils  in  the  manu- 
facture of .     W.  D.  Collins  and  W.  F.  Clarke. 

J.  Ind.  Eng.  Chem.,  1920,  12,  149—152. 

Of  various  suggested  substitutes  for  palm  oil  (see 
U.S.  Pat.  1,242,532  of  1917)  for  covering  the  coating 
bath  in  the  manufacture  of  tin-plate,  hydrogenated 
cottonseed  oil  gave  the  most  satisfactory  results. 
Experiments  on  the  effect  of  heat  on  various  oils 
indicated  that  a  satisfactory  hydrogenated  fish  oil 
might  be  obtained.  Laboratory  tests  showed  that 
hardened  cottonseed  oil  might  be  used  without  the 
evolution  of  unpleasant  odours  or  excessive  loss 
from  volatilisation  or  from  polymerisation.  A  com- 
mercial test  during  twelve  weeks  showed  somewhat 
better  results  with  hardened  cottonseed  oil  than 
with  palm  oil ;  less  oil  was  used,  but  no  saving  of  tin 
was  effected .— S.  S.  A. 

Iron;  Lead-coated  .     C.   Baskerville.     J.   Ind. 

Eng.  Chem.,  1920,  12,  152—154. 

To  eliminate  rupture  or  scaling  of  the  protective 
lead  coating  applied  to  iron  work,  antimony  may  be 
used  as  a  binding  agent.  The  iron  is  pickled  in  sul- 
phuric acid  (6:1),  washed  with  water,  thoroughly 
blackened  with  an  antimony  chloride  solution,  again 
washed  with  water,  and  while  still  wet  dipped 
through  zinc  chloride  flux  into  molten  lead- 
antimony  alloy  (12'5%  Sb),  then  into  molten  lead, 
and  finally  quenched  in  oil.  The  process  gave  satis- 
factory results  in  the  case  of  "  shingles,"  iron  wire 
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ami  netting,  bat  was  impracticable  m  the  i 
barbed  wire,  iron  pipe-,  and  shell  cases  on  account 
of  the  Irregularity  ol  their  surfaces.  By  the  intro- 
duction ol  s  preliminary  pickling  in  hydrofluoric 
ai  nl  the  process  may  be  applied  to  oast-iron  For 
Biter  preaaea  and  Biter  Frames,  an  alloy  coating 
produoed  on  to  which  a  thick  lead  or  Other 
metal  . i.at i ii ^  may  l>.'  east.  Processes  have  been  de- 
\i--i  For  plating  lead-ooated  iron  with  copper  or 
niokel  or  both,    B.  S.  A. 

-.    Il> <il    treatment    <•/   beta   .     H.    M. 

Brayton.      Cham,    and    Met.    Eng.,    1920,    22, 
811-   817. 

A  commercial  brass  containing  ">u']7      On,   11'-?  I 
Zn.  •-•'■"':(       I'll,   ami  li'Hii       Sn   showed  a  progressive 

i all  in  strength  as  the  time  ol  beating  at  ^itn  '  C.  was 

aaed.     Thia  is  due  first  to  the  elimination  of 

the  effects  of  cold  work  on  the  original  material, 

followed    by    a    redaction    due    to    tbe    rapid    grain 

growth  at  high  temperatures,    Heating  at  600    C 
ior  two  hours,  and  quenching,  givee  the  maximum 
strength  combined  with  high  ductility.    Blow  cool- 
ing From  temperatures  higher  than  500°  ('.  without 

incelianic  al    work   on    the    metal    reduces    the    tensile 

li,  and  large  alpha  crystals  separate  from  the 
beta  alloy.  This  treatment  will  produce  an  alloy 
llent-  shock-resisting  properties  if 
strength  is  not  of  vital  importance.  Similar  ex- 
periments on  an  alloy  containing  80*5  Cu,  38"67% 
Zn.  and  n  75  Sn  showed  that  the  reduction  in 
an  i  Falls  off  when  the  alloy  is  quenched  from  a  tem- 
perature above  600    ('  ,  but  that  this  property  is  not 

diminished  appreciably  it  the  metal  is  cooled  slowly 
from  temperatures  up  to  800°  C. — C.  A.  K. 

Alloys  of  copper,   tine,   "ml   nickel.     '  L.   Guillet. 

iptee  rend.,  1920,  170,  460— 462. 

lining  nickel,  in  which  the  copper 
Content  Falls  to  10  and  even  less  and  in  which  the 
nickel   content  rises  to  15?.    are  of   particular  in- 

becaoae  of  their  mechanical  properties.  Their 
breaking  .-train  varies  from  46  to  75  kilos,  per 
s<|.  mm.,  with  elongations  of  45 — 18%.  They  are 
readily  malleable  at  high  temperatures,  and  in 
Colour    and    resistance    to   oxidation    they   resemble 

German  silver. — W.  G. 

Copper,   silver,   and  gohl ;   Growth   phenomena  of 
.     A.  Beutell.     Centr.  Min.,  1919,  14—28. 

Win .:,-  silver  foil  and  silver  sulphide  or  selenide  or 
telluride  were  heated  together  in  vacuo  in  a  sealed 
tube  at  temperatures  between  450°  and  600°  C.  for 
■Steral  days  remarkable  growths  of  "  hair  "  or 
"  moss  "  silver  were  observed  in  the  cooler  end  of 
the  tube,  the  silver  appearing  to  wander  through 
the  sulphide,  from  which  the  growths  appeared  to 
To  obtain  the  growths  it  was  necessary  for 
the  metal  and  the  sulphide  to  be  actually  in  con- 
tact. When  silver  sulphide  was  heated  alone  under 
similar  Conditions  a  -mall  quantity  of  "  hair  "  silver 
was  formed,  due  to  the  partial  decomposition  of  the 
sulphide.  Much  more  rapid  growths  of  hair  silver 
were  obtained  when  the  tubes  in  which  the  heating 
tried  out  bad  access  to  the  air.  Silver  is  not 
attacked  by  .sulphur  vapour  in  vacuo  at  450°  C. 
Copper  gave  similar  growths,  but  much  more 
•lowly  In  the  case  of  gold  the  best  results  were 
obtained  by  heating  gold  telluride  containing  silver 
with  -liver  foil  for  seven  days  at  illll  i  when 
growtl  old  containing  silver  appeared 

at  the  cooler  end  of  the  tube. — K.  H.  R. 

Lead;  Attempt  to  determine  if  common  could 

tparated  into  isotope*  by  centrifuging  in  the 
liquid  state.  ,T.  Joly  and  .1.  11.  J.  Poole.  Phil. 
Mag.,  1920,  39,  -A7-2 

itc.isc;   liquid   bad   gives  no  evidence  that  a 
ition  of  isotopes  has  been  effected. — J.  F.  S. 


Alloysj  Effect  of  centiifi.  tain  in  the 

liquid  state.  J.  Joly  and  ,1.  11.  ,1.  Poole.  Phil. 
Mag.,  1990,  39,  ;i.7t;.' 

t  'i  •■  nt im  i .i-,c.  molten  silver-lead  alloys  at  a  ral 

.volution-  per  minute  effects  no  separation. 

but  -miliar  treatment  of  lead-tin  alloys  brings  about 
a    certain    am, .nut    of    Separation.        Thus,    an    alloy 

containing  82  Pb  and  i>  Sn  gives  a  top  layer 
which  is  P8     lighter  than  the  bottom  layer. 

-^.  F.  S. 

Metals;  Variation  of  thermal  conductivity  during 

the  fusion  of .    s.  K u,     Bci.  Rep.  Tdhoku 

Imp.  Univ.,  1919,  8,  169     179. 

Tiik    thermal   conductivity    ol    till,    lead,    zinc,    and 

aluminium  decreases  with  use-  of  temperature  from 
ordinary  temperatures  up  to  the  inciting  poinl  I  In 
fusion  it  drops  considerably  and  on  Further  in- 
crease  of    temperature    it   decreases   .-lightly.      The 

thermal   conductivity   of   bismuth   decreases   to  a 

minimum  (at  160°  C.)  and  then  rises  until  the 
melting  point   i-  reached,  where  it  increases  con- 

-iderably  and  then  decreases  slightU  with  further 
ri90  in  temperature.  In  the  case  of  antimony  the 
conductivity  falls  to  a  minimum  (at  182°  C),  then 
rises  to  the  melting  point,  where  it  decrease- 
slightly  and  continues  to  decrease  with  further  rise 
oi  temperature. — J.  F.  8. 

New  cyanide.    Landis.    See  VII. 

Patents. 
Steel  and  other  metals  of  high  melting  point;  Se- 

rcibeiaturij  furnace  for  smelting .  J.  Schmid, 

Lucerne,  Switzerland,  (icr.  Pat.  313,919,  19.4.18. 
Onk  side  of  a  chamber  for  melting  steel  or  other 
metals  is  provided  with  three  inlets  so  arranged  that 
continuations  of  the  same  would  meet  in  the  centre 
of  the  chamber.  Through  the  lowest  opening 
flamo  from  the  white-heat  zone  of  a  gas  producer 
passes  into  the  chamber;  the  middle  opening  con- 
veys combustible  gas  into  tiie  chamber;  and  the  top 
opening  admits  the  air  necessary  for  combustion. 
Two  gas  producers,  separated  by  a  perforated  wall. 
are  attached  to  the  chamber,  and  the  gas  generated 
in  the  producer  filled  with  fresh  coal  is  heated  by 
means  of  the  other  producer  in  which  flamo  forma- 
tion takes  place. — L.  A.  C. 

Ores;  Process  and  apparatus  for  treating  in 

the  blast  furnace.       L.  P.  Basset,  Paris.       Eng. 

Pat.  112,275,  21.12.17.     (Appl.  18,974/17.)     Int. 

Con  v.,  22.12.16.     Addition  to  Eng.  Pat.  109,452, 

7.9.16  (this  J.,  1918,771a). 
Readily  burning  carbon  in  a  very  finely  divided 
state,  preferably  in  the  form  of  "  flour,"  is  de- 
livered from  a  hopper  by  an  endless  screw,  into  one 
of  the  tuyeres  of  a  blast  furnace  in  the  correct 
amount  to  bring  about  reduction  of  the  ore,  and 
from  a  second  hopper  pondered  anthracite  is  simi- 
larly supplied  in  ; unit  sufficient  to  effect  the  de- 
sired carburisation  of  the  reduced  iron.  (Reference 
is  directed  to  Eng.  Pat.  109,452;  loc.  cit.)—T.  St. 

Alloy,  mill  method  of  making  ami  using  same.  A.  G. 

Mumford,  Ltd.,  and  A    <;.  Mumford,  Colchester. 

Eng.  Pat,  138,228,  L4.4.19.  (Appl.  9160/19.) 
A  white-metal  alloy  consisting  of  Sn  61,  Cu  29"7, 
and  Zn  9"3  .  is  alloyed  with  copper  in  the  propor- 
tion Cu  80-36,  white-metal  alloy  19-64%.  The  re- 
sulting alloy  is  cast  in  iron  chills  to  produce  floats 
for  automatic  feed  water  regulators  and  the  like, 
which  are  subjected  to  very  high  and  varying  tem- 
peratures and  pressures. — T.  St. 

Electrodes  of  electrit  [smelting]  furnaces;  Manu- 
facture   of    .      O.     R.     Olson,    Christiania. 

Norway.  Eng.  Pat.  138,272,  0.8.19.  (Appl. 
19,383   i 

Electrodes  for  use  in  sin  pper,  iron,  and 
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other  ores  are  prepared  by  adding  to  the  usual  con- 
stituents about  25%  of  the  concentrate  of  the  ore 
under  treatment. — W.  E.  F.  P. 

Furnace;     Mechanical     for     roasting     ores. 

Huntington,  Heberlein,  and  Co.,  Ltd.,  and  H.  C. 

Bingham,   London.     Eng.   Pat.   138,443,  22.2.19. 

(Appl.  4474/19.) 
In  an  ore-roasting  furnace  of  the  type  having  super- 
posed hearths  on  which  operate  rabbles  carried  by  a 
central  shaft,  the  space  beneath  the  muffle  hearth  is 
divided  into  two  annular  concentric  flues,  and  the 
heating  gases  from  the  firing  chamber  are  made 
to  pass  first  through  the  inner  flue  and  then,  in  the 
opposite  direction,  through  the  outer  flue.  The 
temperature  thus  produced  on  the  muffle  hearth  is 
sufficient  to  ensure  the  decomposition  of  sulphates 
before  the  roasted  ore  is  discharged  from  the  fur- 
nace. By  dividing  the  flues,  by  means  of  tiles,  into 
upper  and  lower  passages,  the  lower  concentric  flues 
thus  formed  serve  for  the  supply  of  preheated  air, 
which  may  be  used  either  in  the  combustion  cham- 
ber or  in  the  muffle  as  desired. — T.  St. 

BoastiiKi  furnaces  for  sulphurous  ores.     Soc.  Anon. 

de  Vedrin,   and  J.   Marcotty,  Vcdrin,  Belgium. 

Eng.  Pat.  138,472,  18.3.19.  (Appl.  6739/19.) 
An  apparatus  for  the  continuous  and  intensive 
roasting  of  sulphurous  ores,  particularly  blende, 
comprises  an  inclined,  cylindrical,  rotary  furnace, 
tli^  upper  part  of  which  is  divided  into  several 
radial  compartments  which  are  subdivided  length- 
wise into  sections  which  are  offset  or  placed  in 
alternation  with  one  another,  the  lower  part  being 
provided  with  vanes  which  raise  the  material  and 
drop  it  through  the  current  of  gas.  The  ore  is  thus 
subjected  to  a  creeping  motion  and  to  successive 
overturnings  in  the  upper  part  of  the  furnace  and 
then  spread  through  the  current  of  oxidising  gases 
in  the  lower  part,  whereby  a  maximum  oxidation 
with  a  reduced  amount  of  dust  is  obtained. 

— S.  S.  A. 

Beverberatory  furnace,  for  melting  metals  and 
alloys  of  all  kinds.  F.  AViist,  Aix-la-Chapclle. 
Ger.  Pat.  315,264,  4.1.17. 

The  furnace  is  provided  with  a  shaft  situated  at  the 
opposite  end  to  that  at  which  the  fuel  and  air  are 
admitted.  The  metal  is  charged  into  the  shaft  and 
the  hot  flue  gases  leaving  the  furnace  play  around 
and  through  the  lower  part  of  the  column  of  the 
charge,  thereby  melting  it.  The  shaft  is  so  con- 
structed that  the  burning  gases  are  concentrated 
into  a  pointed  flame. — A.  R.  P. 

Sherardising  apparatus.     C.  J.  Kirk,  New  Castle, 
Pa.     U.S.  Pat.  1,327,102,  6.1.20.     Appl.,  1.3.19. 
The  apparatus  comprises  a  rotary  retort  with  ex- 
ternal and  internal  electric  heating  units. — B.  N. 

Ores;  Separation  of .     A.  A.  Lockwood,  Merton 

Park.  U.S.  Pat.  1,329,127,  27.1.20.  Appl., 
24.11.17. 
A  layer  of  pulp  containing  the  material  to  be 
separated  is  caused  to  flow  over  a  supporting  sur- 
face; the  pulp  is  agitated  and  baffled  during  its 
passage  over  the  surface,  and  electric  currents  are 
passed  through  the  pulp  between  baffling  elements, 
thereby  evolving  gas  which  adheres  to  and  buoys  up 
certain  of  the  components  of  the  pulp. — J.  F.  B. 

Gold;  Production  of  white  .     D.   Belais,   New 

York.  U.S.  Pat.  1,330,231,10.2.20.  Appl.,  5.10.18. 

A  white  gold  alloy  is  composed  of  a  major  part  of 
gold  and  lesser  proportions  of  nickel  and  zinc. 

— T.  St. 


Zinc-retort  residues;  Process  for  working  up . 

K.   Eichhorn,   Hildesheim.       Ger.   Pat.   309,162, 

29.3.18. 
The  residues  are  smelted  in  the  producers  which 
supply  the  gaseous  fuel  for  the  distillation  furnace. 
Th«  gases  are  freed  from  zinc  oxide  and  then  used 
for  heating  the  retorts.  The  heat  generated  in  the 
producers  is  more  than  sufficient  to  melt  the  metals 
as  well  as  the  gangue,  which  are  tapped  off  as  usual. 

—A.  R.  P. 

Copper  alloys  containing  valuable  metals;  Process 

for    treatment    of    .      Hirsch    Kupfer-    und 

Messingwerke  A.-G.,  Halberstadt.  Ger.  Pat. 
312,394,  13.3.18.  Addition  to  301,265  (this  J., 
1920,  161a). 
To  obtain  the  copper  sulphate  which  must  neces- 
sarily be  added  to  maintain  the  concentration  of  the 
bath  during  the  eleetrolvsis  of  blister  copper,  the 
slag  from  the  furnace  in  which!  the  copper  has  been 
melted  is  treated  with  a  portion  of  the  electrolyte 
drawn  from  the  bath.  Copper  present  in  the  slag, 
as  metal,  or  as  cuprous  and  eupric  oxides,  silicates, 
and  fcrritcs,  is  rapidly  extracted,  especially  if  the 
slag  is  first  crushed  and  calcined.  The  silica  then 
separates  out  more  rapidly,  and  the  copper,  being 
oxidised  to  eupric  compounds,  is  more  rapidly  ex- 
tracted.—H.  J.  H. 

Ductile  metal  in   wire  or  tube  form;  Production  of 

.     L.    Weiss,    Barmen.     Ger.    Pat.    314.791, 

7.1.14. 

The  metal  is  precipitated  upon  a  core  of  the  same 
or  another  metal  which  under  the  conditions  is 
inert,  by  heating  a  volatile  salt  of  the  metal,  which 
either  dissociates  at  a  high  temperature  or  is  re- 
duced by  an  admixed  gas,  e.g.,  hydrogen.  The  re- 
sulting rod  can  be  either  wire  drawn  or  rolled  out. 
Two  or  more  metals,  either  together  or  separately  in 
layers,  can  be  deposited  by  suitably  choosing  the 
materials  and  conditions,  so  that  alloys  which  are 
otherwise  unobtainable  can  be  prepared.  Volatile 
chlorides  or  metallo-organic  compounds,  such  as  the 
metal  alkyls  and  the  acetoacetates,  are  suitable 
materials.  Thus  a  wire  of  platinum  or  tungsten 
heated  electrically  in  a  mixture  of  tungsten  bexa- 
chloride  and  hydrogen  can  be  coated  with  a  bright, 
dense,  adherent  layer  of  tungsten,  the  thickness  of 
which  depends  on  the  temperature  and  time  of  the 
heating.— H.  J.  H. 

Annealing  and  melting  metals  and  alloys  without 
oxidation;  Process  for  ■ .  A.  Barth,  Frank- 
fort.    Ger.  Pat.  314,990,  22.5.18. 

The  metal  is  heated  after  applying  a  layer  of  suit- 
able protective  material,  e.g.,  phosphoric  acid  or 
fusible  phosphates.  The  process  may  be  applied  to 
the  fusion  of  turnings,  to  casting,  and  enamelling 
processes. — H.  J.  H. 

Aluminium  allays  containing  copper,  tin,  antimony, 
und   magnesium;  Production   of  .     A   Man- 
hart,  Vienna.     Ger.  Pat.  314,999,  23.5.18.     Int. 
Conv.,  10.4.14. 
In  aluminium  alloys  a  portion  of  the  copper — say 
one-third — can    with    advantage     be     replaced    by 
manganese-copper  alloy.     The  resulting  alloys  are 
hard  without  being  brittle. — H.  J.  H. 

Alloy  suitable  for  protective  coatings  for  iron  and 
steel.  Akt.-Ges.  der  Dillingen  Hiittenwerke,  Dil- 
lingen.     Ger.  Pat.  315,074,  20.10.18. 

The  alloy  contains  0"5  part  of  aluminium,  1  part 
of  antimony,  1  part  of  tin,  and  975  parts  of  soft 
lead.  Instead  of  antimony,  an  antimonial  lead  with 
8 — 10%  Sb  may  be  used.  The  aluminium  is  first 
warmed,  and  the  fused  hard  lead  added,  then  the 
tin,  and  lastly  the  soft  lead. — H.  J.  H. 
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AJrttil  matrix;  Preparation  of  a  to  obtain  easily 

(Utachabtt  tltctro-depotiit,    M.  Schlotter,  Berlin- 
Wilmeredorf.    Gcr.  Pat.  315,711,  1  L2J.7. 

I'n t.  matrix  is  treated  with  an  aqueous  solution  ol 
gelatin,  slue,  or  similar  material  which,  by  treat- 
ment with  reagents  or  light,  is  rendered  insoluble. 
The  coating  - d. >t i N I  be  ao  thin  that  it  offers  ho 
thle  resistance  to  the  current;  u  withstands 
.i  bath  temperature  ol  more  than  SO    C.     A.  1(.  P. 

WUut-fwmace  dags;   Treatment   of  ■ [/or  pro- 
duction oj  sulphur  dioxide].   H.  Petersen,  Berlin- 
lita     Ger.  Pat.  309,184,  96.5.18. 

Tut:  slag  is  tapped  from  the  blast-furnace  into  an 
insulated  ladle,  from  which  portions  are  removed  to 
smaller  vessels  in  which  the;  are  treated  with  a 
current  of  air  t<>  convert  the  oontained  sulphur  into 
sulphur  dioxide,  whii  li  is  uaad  for  making  sulphuric 
acid.  Two  or  more  vessels  may  be  used  simul- 
taneously for  the  operation  in  such  a  manner  that 
the  Brat  hall  of  the  treatment  in  the  second  vessel 
corresponds  with  the  second  half  of  tin-  treatment 
m  the  Brat  vessel,  and  oice-versd.  In  this  way  a 
regular  supply  of  sulphur  dioxide  is  obtained. 

—A.  R,  P. 

Furnaces  jor  heating  '  metal]  bloom t  \  ;  Slide  tunics 

for ].     M.  Matliv.  Flemalle-Grande, Belgium. 

Bng.  Pat    138,712,  21.2.19.     (Appl.  WIS   190 


XI.-ELECTRO-CHEMISTRY. 
Electrode;  Simple  hydrogen  - — .     C.  H.  Bailey. 

.1     A. nor.   Chem.   Boo.,   1980,   42,    I  "V  —48. 

A  MMn.K  hydrogen  elei  trode  may  be  constructed  as 
follows: — A  piece  of  7  mm.  bore  tube  is  blown  out 
it  one  end  to  form  a  bulb  of  1.5  mm.  diam. ;  the 

tube  is  then  bent  to  form  an  angle  of  about  45°  at 
a  cli^iam>'  of  GO  mm  from  the  top  of  the  bulb.  The 
other  limb  ol  tin'  tube  is  about  80  mm.  long  and  is 
fitted  witli  a  ground  glass  stopper.  The  metal 
electrode  is  a  thin  platinised  gold  disc  of  5  mm. 
diam.  welded  to  a  piece  of  thin  platinum  win-  and 
fii-, si  into  tin-  shorter  limb  of  the  tube  about  5  mm. 
above  the  bend.  The  tube  is  filled  with  the  liquid 
under  investigation  and  then  by  means  of  a  fine 
tube  the  bulb  is  filled  with  hydrogen,  thus  expelling 
some  of  the  liquid.  The  tube  is  stoppered,  ran 
being  taken  to  exclude  air,  and  vigorously  shaken 
until  the  solution  is  saturated  with  hydrogen. 
Connection  is  made  with  tin'  standard  electrode  by 
mnann  of  a  siphon  tube  filled  with  saturated 
mil  chloride  solution  and  inserted  well  down 
the  longer  limb.  The  electrode  is  rapid  in  action 
and  gives  reliable  results.  —J.  F.  ,S. 

Patents. 

[for  oxidising   mercury]-     H.   W. 

Matheson,  Bhawinigan  Kails,  Canada.    Eng.  Pat. 

138,406,  23.1.19.  (Appl.  1731/19.) 
As  electrolytic  cell  for  oxidising  mercury  consists 
of  a  shallow,  insulated  metal  pan  or  anode,  covered 
by  a  hood,  and  containing  a  layer  of  mercury  above 
which  a  metal  cathode  is  sus|>ended.  The  pan  is 
provided  with  annular  ribs  by  which  the  mercury  is 
prevented  from  coining  in  contact  with  the  sides  of 
the  p.m.  so  that  ek  >  t rolvsis  occurs  only  between  the 
mercury  and  the  cathode,  the  pan  serving  as  a  con- 
ductor. Means  are  provided  for  supplying  mercury 
and  the  electrolyte  to  the  pan  and  for  gauging  the 
amount  of  each;  and  a  stirring  device  having  a 
variable  speed  drive  located  above  the  hood  is  dis- 
posed just  above  the  level  of  the  mercury.  The 
metal  cathode  is  provided  with  openings  through 
which  the  gases  produced  pass  into  the  hood. 
whence  the  lighter  and  heavier  constituents  escape 
by  upper  and  lower  outlets.  -W.  B.  K   P. 


u  niii'j/].     H.  \\ 
Matheson  and  F.  T.   Kaolin,  Bhawinigan   Kails. 
Canada       En        Pal      137,609,    23.1.19.      (Appl. 
1 732  j  19.) 

Phi  oell  consists  "i  a  metal  receptacle  lined  »ith 
concrete  or  the  like  and  provided  with  an  anode 
buried  in  the  lining,  and  a  cathode)  supported  by 
the  lining  out  ol  contact  with  the  anode.  Th< 
i  athode  is  disposed  horizontally,  and  comprises  a 

huh.  with  radial  supports  projecting  therefrom,  and 

inclined  plates  secured  between  the  supports  in 
spaced  overlapping  relation.  Means  ;,ro  provided 
for     raising    and    lowering    the    cathode.      The 

receptacle  IS  provided  with  an  aperture  in  the 
bottom      through      which      the      lining     and      anode 

project,   and  an  electric  conductor  is  clamped  on 

to  the  anode  out  of  contact  with  the  shell.  A  Stir- 
ling devic,     is    provided    between   the   anode   and 

cathode,  with  means  for  rotating  it  at  different 
speeds.  The  .stirring  device  may  pass  through  the 
cathode,  and  a  centre  pin  on  the  anode  engages  the 

stirrer  and  holds  u  oill   ol  contact  with  the  <  athode. 

— B.  N 

Electrolytic  apparatut  [for  production  of  oxygen 
anil  hydrogen].  B.  0.  Benjamin,  Newark,  N.J., 
i  s  A.  Bng.  Pat.  137,553,  1.8.18.  (Appl. 
12,567/18.)  Int.  Conv.,  1.8.17. 

A  thin  cast-iron  frame  constitutes  the  top, 
bottom,  and  sides  of  the  cell,  and  two  plates  of  con- 
ducting material  applied  to  two  opposite  faces  of 
the  frame  constitute  the  end  walls,  which  are  oon- 
uected  to  a  source  of  current  to  form  the  working 
electrodes.  The  frame  is  insulated  from  the  walls, 
and  the  cell  is  divided  into  compartments  by  a 
porous  diaphragm.  Passages  for  separately 
collecting  and  leading  off  oxygen  and  hydrogen 
from  the  separate  compartments,  and  passages  for 
supplying  electrolyte  to  each  compartment,  are 
formed  in  or  upon  the  insulated  frame,  and  may  be 
moulded  therein.  The  frame  is  provided  at  the  top 
with  a  cavity  or  cavities  into  which  the  electrolyte 
extends,  so  that  the  level  thereof  is  maintained 
above  the  uppermost  portion  of  the  diaphragm,  and 
ahove  the  uppermost  portion  of  the  inner  surfaces 
id  the  walls  constituting  the  electrodes.  Water- 
sealed  exits  are  provided  for  the  gases  collected 
within  the  chambers,  and  a  gas  vent  is  connected 
with  the  exits  below  the  level  of  the  electrolyte  in 
the  water-seals. — B.  N. 

[Electric]  battery.    R.  J.  Crowley,  Assignor  to  A. 

Kramer,    T.    P.    and    H.    B.    fennant,    and    M. 

Rothman,    Dallas.    Tex.      U.S.    Pat.     1,306,214, 

10.6.19.  Appl.,  1.5.17. 
A  PASTK  composed  of  a  salt  of  aluminium,  r.n.,  the 
sulphate,  an  oxide  of  lead,  e.n.,  litharge,  and  sul- 
phuric acid,  is  used  as  the  active  material  on  the 
positive  and  negative  plates  of  storage  batteries. 
The  paste  is  applied  to  grids  of  lead  or  aluminium 
or  an  aluminium  alloy,  and  the  plates  are  then 
"  formed  "  by  the  action  of  an  electric  current, 
using  sulphuric  acid  of  sp.  gr.  V2  as  electrolyte. 

Electrolytic  <<"•  A.  M.  Griffin.  Kansas  C'itv,  Mo. 
U.S.  Pat.  1,327,094,  6.1.20.    Appl.,  24.8.18. 

The  cell  comprises  a  pair  of  flanged  "  pan- 
iiicnilicis."  secured  together  in  gas-  and  water-tight 
relation,  and  insulated  from  each  other.  A 
diaphragm  permeable  to  water  and  electricity 
divides  the  cell  into  two  compartments.  A  plate  is 
arranged  within  each  compartment,  and  is  secured 
to  the  adjacent  side  wall  of  the  cell,  each  plate 
1  being  corrugated  and  in  contact  at  the  crests  of  the 
■  in  i  ligations  with  the  adjacent  wall  of  the  pan. 
Openings  are  provided  between  the  corrugations, 
with  walls  projecting  inwards  flanking  the 
openings. — B.  N. 
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Electrolytic  apparatus.  E.  O.  Benjamin,  Newark, 
N.J.  U.S.  Pat,  1,328,981,  27.1.20.  Appl., 
24.6.18. 

An  electrode  for  electrolytic  apparatus  comprises  a 
plate  of  conducting  material  having  its  surface 
formed  or  provided  with  triangular  pyramid 
frustums  vertically  alined,  so  as  to  form  upward 
channels  between  them  and  oblique  channels 
between  the  upward  channels. — B.  N. 

Electrolytic  apparatus.  V.  M.  Weaver,  Harris- 
burg,  Pa.,  Assignor  to  Weaver  Co.  U.S.  Pat. 
1,329,315,  27.1.20.     Appl.,  9.7.15. 

An  apparatus,  for  treating  a  chloride,  comprises  a 
closed  chamber  adapted  to  contain  an  electrolyte, 
with  a  conducting  interior  bottom  as  one  electrode 
and  a  conducting  block  depending  from  a  sealed 
cover  as  the  opposite  electrode.  Means  are  provided 
for  mechanically  feeding  non-gaseous  material  into 
the  electrolyte  at  a  definite  and  controlled  rate. 

— B.  N. 

[Aluminium]  plates  for  electrolytic  cells;  Prepara- 
tion   of    .      J.    Coulson,    Wilkinsburg,    Pa., 

Assignor  to  Westinghouse  Electric  and  Manufac- 
turing Co.  U.S.  Pat,  1,330,581,  10.2.20.  Appl., 
7.10.15. 

Aluminium  for  use  in  electrolytic  cells  is  immersed 
in  hydrofluoric,  hydrochloric,  and  nitric  acids  in 
succession,  then  cleansed,  heated  for  several  hours 
at  a  temperature  not  exceeding  600°  C,  and  cooled. 

— W.  E.  F.  P. 

Electric  furnace;  Three  phase .     F.  T.  Snyder, 

Oak  Park,  111.,  Assignor  to  Industrial  Electric 
Furnace  Co.,  Chicago,  111.  U.S.  Pat.  1.327,174, 
6.1.20.    Appl.,  11.3.18. 

An  electric  furnace,  having  two  upper  electrodes 
and  a  bottom  contact,  is  combined  with  three  trans- 
formers, the  secondaries  of  which  are  so  connected 
as  to  produce  a  phase  angle,  between  the  voltages 
existing  between  the  bottom  contact  and  the  upper 
electrodes,  greater  than  60°  and  less  than  90°. 

— B.  N. 

Electric  precipitator.  H.  I.  Frisbie.  Anaconda, 
Mont.    U.S.  Pat.  1,329,237,  27.1.20.  Appl.,  6.1.19. 

A  precipitating  chamber  is  provided  with  an  inlet 
and  outlet  and  with  electrodes,  suitably  disposed 
across  the  chamber,  forming  collectively  zones  or 
fields  of  opposite  polarity.  The  electrodes  forming 
the  zones  of  one  polaritj'  extend  substantially  the 
width  of  the  precipitating  chamber,  whilst  the  elec- 
trodes forming  the  zones  of  opposite  polarity  are 
spaced  a  suitable  distance  from  the  walls  of  the 
chamber,  and  from  the  first-mentioned  electrodes 
to  prevent  short-circuiting  therewith,  whereby  a 
circuitous  course  is  ensured  for  the  gases  with 
maximum  precipitation. — B.  N. 

Electric    insulating    moulded    articles;    Process    of 

manufacturing    .      F.    Griinwald,    Pozsony, 

Hungary.  U.S.  Pat.  1,330,444,  10.2.20.  Appl'., 
3.7.17. 

A  mixture  of  inert  substances,  phenol-formalde- 
hyde condensation  products,  and  a  liquid  in  which 
the  condensation  products  are  insoluble  and  which 
has  a  boiling  point  and  vapour  tension  near  to 
those  of  water,  is  moulded,  and  the  moulded  articles 
are  hardened  by  rapid  heating  under  atmospheric 
pressure. — W.  E.   F.   P. 

Manganese  dioxide  cells;  Process  for  regeneration 

of  depolarisation  masses  from  exhausted .     G. 

Klopstech,  Berlin.    Ger.  Pat.  315,335,  8.7.17. 

The  material  is  powdered  and  the  salts  contained 
therein  are  extracted  by  boiling  with  a  suitable 
solvent,    e.g.,    ammonium    chloride.      The    washed 


residue  is  re-oxidised  by  heating  it  under  pressure 
with  strong  oxidising  agents,  such  as  hypochlorous 
acid  or  its  salts  or  chloric  acid.  Oxidation  may  also 
be  effected  by  electrolysis  in  the  presence  of  any  of 
the  above  compounds  or  of  substances  which,  by 
electrolysis;  give  rise  to  hypochlorites  (e.g.,  magne- 
sium chloride)  or  to  strongly  oxidising  compounds 
(e.g.,  bichromate,  permanganate). — A.  R.  P. 

Suspended     material     from     gases.       U.S.     Pats. 
1,329,737  and  1,329,817-8.    See  I. 

Electrical  treatment  of  gases.     U:S.  Pat  1,329,859. 
See  I. 

Electrical  purification  of  gases.    Ger.  Pat.  315,262. 
See  I. 

Electrochemical   treatment  of  hydrocarbons.     U.S. 
Pat.  1,327,023.    See  IIa. 

Manganese  dioxide.    U.S.  Pat.  1,330,738.    See  VII. 

Electrodes.     Eng.  Pat.  138,272.     See  X. 

Separation  of  ores.    U.S.  Pat.  1,329,127.    See  X. 


XII.-FATS;  OILS;  WAXES. 

Arachis  oil:   [Composition  of  the]   fatty  acids  of 

■ .     A.  Heiduschka  and  S.  Felser.     Z.  Unters. 

Nahr.   Genussm.,  1919,  38,  241—265. 

The  composition  of  the  mixed  fatty  acids  obtained 
from  a  sample  of  arachis  oil  (iodine  value  86'1)  was  : 
— Arachidic  acid,  2'3  ;  lignoceric  acid,  1/9  j  stearic 
acid,  4'5 ;  palmitic  acid,  4'0 ;  oleic  acid,  79'9 ;  linolic 
acid,  7"4%.  The  oleic  acid  may  have  included  a 
small  quantity  of  hypogaeic  acid. — W.  P.  S. 

Electrolytes;   Colloidal   .     Soap   solutions   and 

their  constitution.  J.  W.  McSain  and  C.  S. 
Salmon.  Proc.  Royal  Soc.,  1920,  97,  A,  44—65. 
tSee  also  this  J.,  1918,  249  t.) 

Nil  solutions  of  sodium  and  potassium  soaps 
all  contain  colloid  material,  in  the  case  of  caproate 
15%  of  colloid  and  in  that  of  stearate  99%.  The 
amount  of  colloid  decreases  rapidly  with  decrease  in 
concentration  and  is  inappreciable  in  2V/5  laurate 
solutions.    (See  also  J.  Chem.  Soc,  Apr.,  1920.) 

—J.  F.  S. 

Hydrogenated  oils  in  manufacture  of  tin-plate. 
Collins  and  Clarke.     See  X. 

Patents. 

OUs  and  other  liquids;  Process  and  apparatus  for 
deodorising,  purifying,  distilling,  and  vaporising 

- .      J.    T.    Bateman,    London.      Eng.     Pat. 

138,388,  14.11.18.     (Appl.  18,691/18.) 

Oil,  after  passage  through  a  preheater  of  the  type 
described  in  Eng.  Pat.  24,605  of  1914  (this  J.,  1915, 
367),  is  led  through  a  coil  submerged  in  a  heated 
metal  bath,  and  then  into  an  enclosed  or  sealed 
chamber  in  which  it  is  brought  in  contact  with 
superheated  steam.  The  steam  is  led  into  the 
chamber  by  means  of  perforated  tubes  arranged  on 
the  bottom  of  the  chamber,  and  the  chamber  may 
be  divided  into  compartments  by  partitions,  the 
oil  flowing  over  and  under  alternate  partitions,  or 
the  oil  may  be  led  through  two  or  more  separate 
chambers.  The  vapours  from  the  chamber  are  led 
to  the  preliminary  heating  system,  and  the  oil, 
after  treatment,  is  conveyed  away  through  cooling 
coils. — L.  A.  C. 

Lanoline;  Separation  of  from  crude  wool- 
grease  and  the  like.  F.  J.  Metzger,  New  York. 
U.S.  Pat.  1,330,210,  10.2.20.  Appl.,  7.6.16. 
Renewed  16.6.19. 

Crude  wool-grease  is  subjected  to  the  action  of  a 
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solution  of  an  alkali  and  an  alkali  salt,   the  alkali 

li.-inji  present  in  sufficient  quantity  to  saponify  all 
tlu-  free  tatty  ami  present.     B.  V.  8. 

Oil  ami  map  solution  inn/  proeeu  of  making  same. 
.1  a  l>..  Oew.  Montreal,  Canada.  I'.S.  Put. 
1,830,173,  10J.20.    Appl.,  86. J.  18. 

tail  emulsion  of  oil  with  about  25%  of  its 
weight  "i  Boap  is  prepared  by  mixing  the  ingredi- 
ents while  hot,  discharging  the  hot  mixture  into 
hot  srater  under  pressure,  and  then  discharging  the 
product  into  cold  water. — L.  A.  C. 

Emulsifying  oil  solutions  and  tin-  like;  Method  and 

opparaiuj   for  .      J,    A.    l>o   Oew,    Montreal, 

Canada.      l.S.    Pat.    1  .Han. 17 1,    10.2.20.      Appl., 

17.6.18. 

Ou.  or  tin-  lik.1  and   water  are  heated  in  separate 

reservoirs   and   Forced   by    pressure  through   pipes 

into  a  oommon  chamber.    The  oil  and  water  inlets 

into  the  chamber  consist  of  unequally  perforated 

plates,  whereby  the  liquids  are  atomised,  and,  as 

they   mux.   form   an  emulsion,   which   is   led   away 

igh  another  perforated  plate  having  as  many 

ii  ions  as  both  the  inlet  plates,  into  a  reservoir 

containing  cold  water. — L.  A.  C. 

8*lphonic  acidi.    I'.S.  Pat.  1,330,624.    See  IIa. 


XIII.    PAINTS;  PIGMENTS;  VARNISHES; 

RESINS. 

Gowmarons  renin  an,!  formolite*.  M.  Ragg. 
Farben-Zeit.,  1919,  25,  16—18,  61—62,  105—106, 
146  -146.    t'liem.  Zentr.,  1920,  91,  II.,  15. 

OoTOtanONfl   resin  should  contain    neither  free  nor 
combined    sulphurie    acid,    as    all    sulphuric    acid 
compounds    rust   iron.      The   resin  is  employed   as 
varnish  for  lithographs,    as  well  as  in  the  manu- 
facture   of    lacquers     and     paints;    it    also    finds 
employment   as  a   substitute  for  colophony   in   the 
manufacture  of  explosives.      When  used  for  sizing 
paper,  it  must  be  emulsified  with   animal  glue  or 
The   presence  of  added  impurities  is 
ted  by   the  formation  of  a  precipitate  on  the 
addition   of  sulphuric  acid  to  the  resin  in  benzol. 
Formolites    (phenol-formaldehyde    resins)    may   be 
divided    into  four  classes:    Insoluble  in   the  usual 
solvents   and   infusible,   e.g.,   bakelites;  soluble  in 
certain  solvents,  bat  giving  a  lacquer  which  must 
ited   to  be  durable,    e g.,    bakclite  A   and    B, 
•  iluble   in    alcohol,    and    giving    a    usable 
varnish  without   heating,    e.g..  i-s-olin:  soluble  also 
in    fatty  oils    and     other   solvents,    «'.</..    albertole. 
The   necessary    heating  of    the   varnishes  prepared 
from  these  condensation  products   somewhat  limits 
their  application;   they    can   be  employed   as  stove 
lacquers  01   for  insulation,  but  their  price  prohibits 
their    use    on    a    larger    scale.      Issolin    is    recom- 
mended   as     a    substitute    for    spirit-soluble     hard 
.r    Manila    copal,    and    in    alcoholic 
solution     i-    employed     for     insulating     armatures, 
ts,  and  coils. — L.  A.  C. 

oronf-re*in      fium      loir  -temperature       tar. 
Glund  and  Breuer.    See  III. 


varnishes. 
Will 


Sheppard.       See 


Patents. 
lira    [for    nil'hrr].       1'      P      Morris, 
P   t.     138,137,     8.10.18.       (Appl. 
16. :w, 

I  ••  (.reparation  of  antimony   colours  which  do 

not     I  normal     vulcanisation 

pronw.    solutions    of    antimony    are    treated    first 

••  liquor  (and   or  a  similar  solution 


obtained  by  boiling  a  mixture  of  lime,  sulphur, 
and  water),  to  which  a  soluble  thiosulphato  may 
bo  added,  and  then  with  a  suitable  excess  of  sul- 
phuric   acid    (or    nitre-cake)    or    hydrochloric    aei.l. 

whereby  sulphur  is  precipitated  with  the  antimony 
sulphide  -   \V.  B.  F.  p. 

Rsrinovs    condensation    products    of   phenol   and 

formaldehyde:     Production     of    .      Chem. 

Fabr.    K.   Albert,   and   L.   Berend,  Amoneburg. 
Oer.  Pat.  804,884,  16.10.13.    Addition  to  801,874. 

KoiiuM.iu'.m  i.i  or  a  substance  which  liU'rates  it 
is  treated  with  mixtures  oi  m-oresol  or  its  homo- 
logues  with  other   phenols  m  presence  or  ahsi  ooe 

of  condensing    agents,    but  only    for    such   lime    an  I 
|    in  such  proportions  that   practically  only  the  mela- 

siil.stituud  phenols  react   with  the  formaldehyde. 

I  he  other  phenols  are  then  removed  by  distillation. 
The  process  can  bo  earned  out  with  a  cresol  mix- 
ture which  lias  been  specially  freed  from  o-cresol, 
e.g.,  by  fractional  distillation,  the  quantity  ol 
formaldehyde  taken  corresponding  with  the  pro- 
portion of  m-oresol  in  the  mixture.  Further 
purification  of  the  still  fusible  resin  is  effected  by 
distillation  in  BOCUO.  Alternatively,  the  condensa- 
tion may  be  effected  with  a  proportion  of  formal- 
dehyde adjusted  to  the  quantity  of  m-cresol  and 
the  removal  of  o-  ami  p-cresol  effected  subsi  - 
quently,  e.g.,  by  sulphonation  of  the  o-compound 
and  separation  of  the  p-compound  by  known 
methods.  To  avoid  too  rapid  condensation,  which 
leads  to  the  immediate  production  of  infusible 
products,  the  mixtures  condensed  should  not  be  too 
rich  in  m-cresol,  and  slightly  less  formaldehyde 
than  that  theoretically  required  can  be  taken.  A 
suitable  cresol  mixture  is  one  containing  50 — 60% 
of  the  m.-compound. — H.  J.  H. 

Drier.      Farbcnfabr.     vorm.    F.     Bayer    und    Co., 
Leverkusen.     Ger.  Pat.  305,692,  2.9.17. 

Thk  drier  consists  of  metallic  compounds  of  1.3-di- 
ketones  or  1.3-kctocarboxylic  acids;  for  example, 
manganese  acetoacetate,  cobalt  acetylpinaoolin, 
j  lead  acetoacetanilide,  or  similar  metallic  com- 
pounds of  acetylacetone,  oxaloacetic  acid,  oxalo- 
acetic esters,  di-  or  tri-henzoylmethane.  The  pro- 
ducts can  be  used  alone  or  mixed  with  each  other 
or  with  other  known  driers. — A.  R.  P. 

Besin    or    varnish;    Process    for    making    a   . 

Vereinigte  Chem.  Wei  ke  A  -G.,  K.  LUdecke, 
und  L.  Mamlock,  Charlottenburg.  Ger.  l'at 
307,622,  30.9.17. 
KiUFUitAL  is  treated  with  a  mineral  acid  and  a 
metal  (preferablv  zinc,  but  not  an  alkali  nut  all 
that  evolves  hydrogen  from  acids.  The  product 
differs  from  furfuryl  alcohol  made  by  reduction  of 
furfural  with  sodium  amalgam  and  acetic  acid  j  it 
is  insoluble  in  water,  but  soluble  in  alcohol  and 
chloroform,  and  can  be  used  in  the  varnish 
industry  mixed  with  other  substances  in  a  suitable 
solvent.— A.  R.  P. 

Varnish-  Preparation  of  a  from  indene.     M. 

Claasz,  Munich.  Ger.  Pat.  310,783,  19.2.18. 
In-dene  is  condensed  with  formaldehyde  in  the 
presence  of  mineral  acids,  whereby  a  onlourless 
balsam  is  obtained  which  is  liquid  when  warm  and 
gummy  when  cold,  and  whii  h  di  ies  on  exposure  to 
The  air.      A     1!.   P. 


XIV.    INDIA-RUBBER;    GUTTA-PERCHA. 

i:„u„  i  obtained  by  coagulation  of  lati  -  ;  Besi 

of .    y   Henri.    Caoutchouc et Gutta-Percha, 

1920,  17,  10196—10202. 
Bv  coagulating  latex   with   sulphuric   acid   in   the 
preseni     ol  pfa   aol  it  is  possible  to  obtain  sheets  of 
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raw  rubber  of  surprising  strength  and  elasticity, 
the  breaking  strength  being  190  grms.  per  sq.  mm. 
and  the  permanent  set  small.  After  heating  for 
20  minutes  at  100°  C.  the  extensibility  and  perma- 
nent set  are  greater  but  the  breaking  strength  is 
unaffected;  heating  for  4  hours  at  110°  C,  however, 
causes  the  rubber  to  become  very  weak  and  plastic. 
If  strips  of  the  rubber  are  vulcanised  in  a  sulphur 
bath  at  135° — 140°  C,  a  very  elastic  product  is 
obtained  with  a  breaking  strength  of  666  grms.  per 
sq.  mm. — D.  F.  T. 

Patents. 
Heat-re  si  stiit  ii    [rubber]    packing.      J.    Stromeyer, 

Philadelphia,  Pa.     U.S.  Pat.  1,330,148,  10.2.20. 

Appl.,  15.3.17. 
The  material   consists  of   finely-divided   magnesite 
incorporated  in  a  vulcanised  rubber  compound. 

— B.  M.  V. 

Antimony  colours.     Eng.  Pat.  138,137.    See  XIII. 


XV.-LEATHER;  BONE;  HORN;  GLUE. 

Tannins.  III.  Chlorogenic  acid,  the  tannin-like 
constituent  of  coffee.  K.  Freudenberg.  Ber., 
1920,  53,  232—239. 
According  to  Gorter  (see  this  J.,  1908,  242,  464; 
1910,  587;  1911,  235)  chlorogenic  acid  is  formed  by 
the  loss  of  a  molecule  of  water  from  two  molecules 
of  hemichlorogenic  acid.  This  view  is  not  readily 
reconciled  with  its  fission  by  penicillium  and  mucor 
varieties  or,  as  in  now  shown,  by  tannase  into 
caffeic  and  quinic  acids.  Further,  chlorogenic  acid, 
which  Gorter  considered  to  be  anhydrous,  contains 
'I-.3  H,0,  thus  accounting  for  the  difference  between 
it  and  the  hypothetical  hemichlorogenic  acid. 
Chlorogenic  acid  is  simply  a  depside  of  caffeic  and 
quinic  acids,  the  carboxy  group  of  the  former  being 
united  to  one  of  the  hydroxy  groups  of  the  latter 
as  indicated  by  the  formula, 

C6H3(OH)VCH :  CHCOOCcH;(OH)3COsH . 
(See  further  J.  Chem.  Soc,  Apr.,  1920.)— H.  W. 

Casein  in  glue  making;  Influence  of  the  method  of 

manufacture  on  the  use  of .     S.  Butterman. 

J.  Ind.  Eng.  Chem.,  1920,  12,  141—144. 
To  obtain  good  results  in  the  manufacture  of  water- 
resistant  glue  from  casein  (see  this  J.,  1919,  732a), 
variations  in  the  proportions  of  the  ingredients  are 
necessary  in  using  caseins  of  different  origin. 
Analyses  of  a  large  number  of  samples  of  casein 
manufactured  in  various  ways  showed  that  the  ash 
content  was  the  chief  variant,  and  experiments 
were  carried  out  to  determine  the  effect  of  the  ash 
content  on  the  amount  of  water  required  to  make 
casein  glues  of  similar  consistency.  100 — 200  grms. 
of  dry,  powdered  casein  was  mixed  with  x  parts  of 
water,  and  after  soaking  for  a  few  minutes  a 
quantity  of  a  suspension  of  lime  (one  part  of 
hydrated  lime  to  six  of  water)  was  stirred  in  to 
give  15%  of  lime  on  the  weight  of  casein.  A 
quantity  of  sodium  silicate  of  sp.  gr.  P4,  equal  to 
07  of  the  weight  of  casein,  was  then  added  and  the 
mixture  stirred  vigorously.  It  was  found  that  the 
ash  content  plotted  against  the  ratio  of  the  total 
water  used  to  the  casein  gave  a  graph  represented 
by  an  equation  of  the  type,  y=mx+c.  It  is  thus 
possible  to  plot  a  graph  for  any  casein  glue  formula 
from  which  the  necessary  variation  in  water  con- 
tent can  be  determined  according  to  the  ash  content 
of  the  casein  to  be  used.  The  author  describes 
briefly  various  methods  used  in  the  manufacture 
of  casein. — S.  S.  A. 


by  salts.   T.  R.  Briggs 

J.  Phvs.  Chem.,  1920,  24, 


Gelatin;  Liquefaction  of 

and  E.  M.  C.  Hieber. 

74—75. 
Solutions  of  5%  gelatin  in  33%  potassium  chloride 


solution  set  in  30  mins.  at  19°  C;  in  similar  solu- 
tions of  magnesium  chloride  or  ammonium  chloride 
the  solutions  set  in  24  hours,  but  in  solutions  of 
zinc  chloride,  potassium  thiocyanate,  potassium 
nitrate,  or  ammonium  nitrate  they  do  not  set  in  36 
hours.  The  s;>lt  may  be  removed  from  the  last 
group  by  dialysis  and  the  gelatin  then  sets.  The 
process  of  liquefaction  and  gelatinisation  by  salts  is 
strictly  reversible. — J.  F   S. 

Electrolyte'-: ;  Penetration  of into  gels.  I.  Pene- 
tration of  sodium  chloride  into  gels  of  agar-agar 
containing  silver  nitrate.  W.  Stiles.  Biochem. 
J.,  1920,  14,  58—72. 
The  rate  of  penetration  of  sodium  chloride  into  agar 
gels  containing  silver  nitrate  is  proportional  to 
the  square  root  of  the  time ;  it  is  dependent  on  the 
initial  concentration  of  the  sodium  chloride,  and 
may  be  expressed  by  the  formula  PI  v'  t  =  k  log  c+k', 
where  P  is  the  penetration,  /  the  time,  c  the  initial 
concentration  of  the  sodium  chloride,  k  a  constant 
depending  on  the  nature  of  the  penetrating  salt, 
and  V  a  constant  depending  on  the  concentration 
of  the  silver  nitrate  in  the  gel.  (See  also  J.  Chem. 
Soc,  Apr.,  1920.)— J.  F.  S. 

Turbidimeter  for  gelatin.     Sheppard.     See  XXIII. 

Patents. 

Tanning  material  [from  sulphite-cellulose  waste 
lyes].  W.  Mensing,  Freiberg.  Ger.  Pat.  304,349. 
15.2.16. 

A  tanning  bath  consists  of  sulphite-cellulose  waste 
liquor  which  has  been  heated  with  solid  or  liquid 
I    oxidising  agents,   such  as  chlorates,  nitrates,  per- 
manganates, or  chromates. — L.  A.  C. 

Tanning  animal  skins;  Process  for  .     Deutsch- 

Koloniale  Gerb-  und  Farbstoff-Ges.m.b.H.,  Karls- 
ruhe.    Ger.  Pat.  305,516,  25.12.15. 

Animal  hides  are  steeped  several  times  alternately 
in  separate  baths  of  a  2 — 5%  formaldehyde  solution 
and  a  solution  of  an  aromatic  compound  which  is 
either  soluble  in  water  or  forms  soluble  salts  and 
forms  a  compound  with  formaldehyde  insoluble  in 
water,  e.g.,  a  1 — 2%  solution  of  a-naphthylamine 
hydrochloride,  or  a  2%  solution  of  resorcinol.  The 
resorcmol  bath  yields  a  pliable  leather  of  good 
tensile  strength. — L.  A.  C. 


XVI.    SOILS;    FERTILISERS. 

Plants;  Action  of  chlorine  and  different  vapours  on 

.      P.    Guerin    and    C.    Lormand.      Comptes 

rend.,  1920,  170,  401—403. 

Most  plants  maintained  for  one  hour,  sometimes 
two  hours,  in  an  atmosphere  containing  1  part  in 
2000  of  chlorine,  palite  (chloromethyl  chlorofoi- 
mate),  bromoacetone,  chloropicrin,  or  mustard  gas 
(yperite,  dichlorethyl  sulphide)  resist  the  action  of 
these  gases.  The  plants  lose  their  leaves,  but  new 
ones  appear  after  a  more  or  less  prolonged  interval, 
and  in  the  end  the  plant  resumes  its  normal  vegeta- 
tion. The  leaves  die  by  reason  of  plasmolysis,  the 
phenomenon  being  most  rapid  with  chlorine  and 
very  slow  with  mustard  gas  under  the  experimental 
conditions. — W.  G. 

Calcium;  Absorption  of  by  the  roots  of  plants 

and  its  antitoxic  properties  with  respect  to 
copper.  L.  Maquenne  and  E.  Demoussj 
Comptes  rend.,  1920,  170,  420 — 425. 
The  antitoxic  action  of  calcium  with  respect  to' 
copper  is  not  due  to  its  preventing  the  penetration 
of  this  latter  metal,  since,  even  when  present  in 
excess,  calcium  does  not  hinder  the  absorption  of 
copper  by  the  roots  of  plants,  and  its  diffusion  intot 
their  aerial  organs.  Similarly  the  presence  of  copper 


\      \\\i\  .  So  : 
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the  .i-siiuilalioii  of  calcium,  so  that 
the    poiWMMHU    effect    of    copper    U    not    'In.'    to    its 

depriving  th<>  young  plant  <>i  one  of  its  essential 

i  ion    "i    i  alcium    is 

in  favouring  tin'  growth  of  th.' 

plant,  thus  increasing  th«  volume  into  which  the 

copper  diffuses  and  bence,   within  certain  limits. 

.nig    any    dangerous   accumulation   of   this 

latt.  r   metal        W     G. 

Calcium    cyanamide;  Improvement    of  crude  

[for  •■  rtUiser].      .1.    Baumnnn.      C'hem.- 

1990,  ii.  168     159. 

(.'rvdf.  calcium  cyanamide  has  a  number  of  dis- 
advantages as  a  nitrogenous  fertiliser,  and  to  obtain 
the  nitrogen  in  n  more  suitable  form  the  author 
combination  ol  the  cyanamide  and 
ammonia-soda  processes.  'It  is  proposed  that  the 
ammonia  for  the  proooao  should  l>e  ohtained  from 
oaloium  cyanamide,  and  thai  the  Liquors  from  the 
sodium  bicarbonate,   which  oontain,  after  boiling. 

18S  grins,   of   ammonium   chloride  and    121   grm.s.   of 

per  litre,  should  bo  evaporated  to 
crystallise  out  ammonium  chloride.  The  ammonia 
I-  thus  recovered  as  chloride  fOf  use  as  a  fertiliser, 
and  the  lime  which  would  have  been  used  for 
'ii  of  the  ammonia  is  used  for  the  manu- 
tnamide.  Alternatively,  the  ammonia 
could  be  regenerated  in  the  usual  way  with  lime, 
and    the    calcium    chloride-sodium    chloride    liquors 

then    treated    successively    with    ammonia    from 

yanamide      and      with      carbon      dioxide. 

whereby    calcium  carbonate   would   be  precipitated 

and  ammonium  chloride  could  be  crystallised  from 

lution.     It  is  calculated  that  by  the  adoption 

i  combination  of  the  two  processes 

considerable       economics      would       be      effected. 

Ammonium  chloride  has  the  advantage  that  it  can 

•  1   for  mixed   fertilisers.     Mixed   with  super- 

it<  .   it  does  not  affect  the  solubility  of  the 

nor  i  ins,-  u  to  become  lumpy.     Ammonium 

Donate,  which  is  quite  as  good  as  ammonium 

sulphate    as    a    fertiliser,    could    also   be   prepared 

simply  and  cheaply  from  calcium  cyanamide,  but  it 

be   mixed   with  superphosphate. — E.  H.   R. 

Patents. 
mi:     L.   T.   Buck.   Weems,    Va.      U.S.    Pat. 
1,330,369,  10.2.90.    Appl.,  30.9.19. 
\  1 1  r  timber  is  prepared  by  adding  to  fish  sufficient 
qui)  klime  to  cook  and  desiccate  it  thoroughly. 

— W.  E.  F.  P. 

from  m, in 
\  II 


Eng.   Pat.  131,870.     See 


XVII.    SUGARS;   STARCHES;  GUMS. 

0   "hitiijn  of  hy  mercuric  acetate  in 

of   ammonia.      T.    Ingvaldsen    and   L. 
Bauman.    J.  Biol.  Chem.,  1920,  41,  147—148. 

Dextrose   and   galactose   are   oxidised   to   gluconic 
lactonic   acids    respectively   by    this   method, 
iiionium   salts  being  isolated   in  50%   yield. 
Maltose  and  lactose  are  also  oxidised,  but  the  corre- 
sponding acids  have  not  been  isolated. — J.  C.  D. 

Patents. 
l-carbons;  Procest  for  the  regeneration 
— .     G.  Blardone,   New  Orleans,  La.     U.S. 
Pat    1,327,222,6.1.20.    Appl.,  9.7.17. 

•  iiisiM.  and  deodorising  carbon   is   revivified 
thing  with  sodium  bisulphite. — .1.  F.  B. 

I  ••      Preparation  of  mi .     Veredel- 

fiii-      Nahrungs      and      Futtermittel 
M      Bremen.     Ger.   Pat.  315,686,  28.3.18. 

oiled  with  caustic  soda,  with  or  without 


pressure,  and  the  solution  neutralised  with  a 
mineral  or  organic  acid,  especially  formic  or  acetic 
acid,  or  with  carbon  dioxide  in  excess,  The  result- 
ing  precipitate    in    preserved    in    a    half-dried   state 

ami  is  suitable  for  use  as  an  adhesive  with  fabrics 

Or  paper.      Salt*,  that    | III..'  all   lllsolublo  base  with 

the   soda,    sin  Ii    as    al  iiinin  ill  in   sulphate*  or   formate, 

calcium  or  magnesium  chloride,  may  bo  used  for 
neutralising,     in     which     case     the     precipitated 

hydroxide  remains  mixed  with  the  precipitated 
paste       A.  It.   P. 


XVIII.-FERMENTATI0N  INDUSTRIES. 

[Barley;']    Further    expei  on    titration    in 

stages  [applied  tu  ].    A.  Reiehard.    Z.  ges. 

ltiauw.,    1919,  42,  223—227.     (See  also  this  J.. 
1917,  399;  1918,  523  a.) 

A  sample  of  barley  of  pure  strain  (originally 
propagated  from  a  single  plant)  was.  divided  bj 
screening  into  two  fractions  containing  the  smail 
and   large  corns  respectively,   and   the  acidities  ol 

the  two  fractions  were  compared  by  titration  in 
stages  (Joe.  fit.),  followed  by  formol  titration  (cp, 
this  .1 ..  I i  12(1,  2(12  a).  The  titrations  were  carried  out 
on  extracts  made  directly  from  the  ground 
material,  and  also  on  extracts  made  alter  destruc- 
tion of  the  enzymes  (cp.  this  J.,  1918,  523  a).  All 
the  acidity  values  found,  referred  to  a  given  \. 
of  dry  substance,  were  higher  for  the  small  than 
for    the     large    corns.       The    difference    was    most 

marked    For   the    acidity    representing  substances 

acid  to  phenolphthalein  hut  not  to  litmus.  As 
these  .substances  consist  largely  of  amino-acids,  and 
the  latter  are  required  by  the  barley  embryo  for 
synthetic  processes  during  germination,  the  rela- 
tively large  amounts  of  them  present  in  small 
corns  must  tend  to  accelerate  the  early  stages  of 
germination.  This  would  account  for  the  rapid 
heating  which  has  been  observed  in  the  case  of 
small-corned  barleys  on  the  malting  floors  (cp. 
Delbriick,  this  J.,  i902,  556).— J.  H.  L. 

Amylolytic   action   of   the  diastase   of   Aspergillus 

oryzce;    Method    of    testing    the    .      S.    A. 

Waksman.  J.  Amer.  Ohem.  Soc,  1920,  42,  293— 
299. 
In  connection  with  the  removal  of  size  from 
textile  Koods,  the  following  is  a  convenient  method 
of  measuring  the  starch-liquefying  power  of 
enzymes.  A  suitable  amount  of  the  enzyme 
solution  is  added  to  10  c.c.  of  a  2%  paste 
of  raw  potato  starch  which  is  maintained  at 
40°  C,  and  the  time  required  (from  1  to  15  mms.. 
according  to  the  quantity  of  enzyme)  for  the 
liquid  to  become  clear  is  observed.  The  deter- 
mination of  the  end-point  may  be  facilitated  by- 
staining  the  starch,  preferably  with  Neutral  Red. 
When  the  stago  of  hydrolysis  corresponding  with 
this  end-point  is  tested  with  iodine,  it  is  found  to 
be  identical  with  that  at  which  no  intense  blue 
colour  is  obtained,  but  only  a  deep-brown  to  faintly 
violet-brown  colour  or  faint  blue-violet  colour,  show- 
ing that  all  the  starch  paste  has  been  transformed 
into  dextrins.  Comparing  the  starch-liquefying 
powers  of  malt  enzymes  and  those  obtained  from 
Aspergillus  oryza  (water  extract  known  com- 
mercialrj  as  Potyaime),  the  first  are  found  to  give  a 
higher  Lintner  value,  while  the  second  give  a  bighei 
liquefying   value.        The  ratio  of  the  latter   to  the 

for r  iii  the  ease  of  malt  preparations  is  1  :  4  to 

1     S    while  in  the  case  of    1  f*03  enzyme 

it  is  1:]   to  1-5:1.— H.  W. 

Water;  Analysis  of  brewing  .     H.  Liters.     X. 

Brauw.,  1919,   l'.'.  209-   210,  219—221,  227— 
§28 .  210—2II,  262    26 1 .  263—265. 
The  author  gives  working  details  of  a  set  of  known 
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volumetric  methods  by  which  the  analysis  of  waters 
may  be  carried  out  rapidly  and  accurately.  Since 
the  salts  present  in  waters  are  usually  ionised  to  the 
extent  of  70—80%,  he  recommends  that  analytical 
results  should  be  stated  in  terms  of  ions,  expressed 
as  millivals  per  litre,  the  millival  being  1/1000  of 
the  grin. -equivalent  weight  of  an  ion.  This  method 
has  been  adopted  officially  in  Germany  in  returning 
the  composition  of  mineral  and  potable  waters. 

—J.  H.  L. 

Fermentation:   Chemistry  of  alcoholic  .       E. 

Zerner.  Ber.,  1920,  S3,  325—334. 
An  account  is  given  of  experiments  made  in  Austria- 
Hungary  on  the  production  of  glycerol  by  the 
Connstein-Liidecke  process  (this  J.,  1919,  691a); 
some  of  the  conclusions  are  at  variance  with  those 
arrived  at  by  Neuberg  and  Reinfurth  (this  J.,  1920, 
76  a).  Equivalent  amounts  of  acetaldehyde  and 
glycerol  are  produced  in  the  process,  and,  in  addi- 
tion, alcohol  and  carbon  dioxide  are  formed,  these 
being  the  only  substances  obtained  in  appreciable 
amount.  Increase  in  the  amount  of  sodium  sul- 
phite increases  the  yield  of  glycerol  and  aldehyde, 
but  more  than  38%  of  glycerol  cannot  be  obtained. 
Sodium  sulphite  may  be  replaced  by  sodium  hydro- 
sulphite.  Failure  to  produce  glycerol  in  quantita- 
tive amount  by  sufficiently  increasing  the  relative 
proportion  of  sulphite  has  been  attributed  by 
Neuberg  to  dissociation  of  the  aldehyde-bisulphite 
compound;  this  conclusion  appears  to  be  un- 
founded, since  with  moderate  addition  of  sulphite 
the  equivalent  amount  of  glycerol  is  almost  ob- 
tained, whilst  with  very  large  additions  (which 
should  have  the  effect  of  suppressing  the  dissocia- 
tion of  the  aldehyde-bisulphite  compound)  the  yield 
of  glycerol  sinks  to  about  two-thirds  of  that  theoreti- 
cally possible.  The  effect  seems  rather  to  be  attri- 
butable to  the  fact  that  union  between  aldehyde  and 
bisulphite  is  not  an  instantaneous  process,  and  that 
a  certain  amount  of  opportunity  is  thus  offered  for 
further  degradation  of  the  aldehyde  and  glycerol 
to  alcohol  and  carbon  dioxide.  Neuberg  has  shown 
that  pyruvic  acid  can  be  fermented  in  the  presence 
of  sulphite,  but  in  his  experiments  he  only  used  one- 
eighth  to  one-quarter  of  the  equivalent  amount  of 
the  sulphite ;  the  use  of  larger  proportions  shows 
that  the  bisulphite  compound  of  pyruvic  acid  is  not 
fermentable,  and  that  neither  pyruvic  nor  glyceric 
acid  can  constitute  the  intermediate  stage  in  the 
production  of  aldehyde  during  alcoholic  fermenta- 
tion. When  sugar  is  fermented  in  the  presence  of 
sodium  thiosulphate,  sulphur  is  soon  precipitated, 
hydrogen  sulphide  is  evolved  and,  after  a  time,  fer- 
mentation ceases ;  the  yield  of  glycerol,  reckoned  on 
the  sugar  actually  fermented,  is  very  considerable. 
When  the  experiments  are  repeated  with  the  addi- 
tion of  sodium  sulphite  or  sodium  bicarbonate, 
reaction  proceeds  as  if  the  thiosulphate  were  not 
present.  It  appears,  therefore,  that  an  acid  is 
produced  during  fermentation  which  decomposes 
the  thiosulphate  according  to  the  equation  :  — 

Na2S?03  +  HX  =  NaHS03  +  NaX  +  S. 
The  sulphur  is  transformed  into  hydrogen  sulphide 
by  the  reducing  action  of  the  yeast,  whilst  the 
sodium  bisulphite  combines  with  the  aldehyde  and 
thus  provides  the  possibility  of  a  good  yield  of 
glycerol.  Fermentation  is  stopped  owing  to  the 
production  of  organic  sulphur  derivatives  which 
poison  the  yeast.  In  the  presence  of  sulphite  or 
carbonate  the  acid  is  neutralised  by  these,  and  the 
thiosulphate  remains  undecomposed.  Generally  it 
may  be  stated  that  glycerol  and  acetaldehyde  are 
intermediate  products  of  alcoholic  fermentation 
which  are  simultaneously  formed  and,  under  normal 
circumstances,  simultaneously  disappear ;  as  a  pre- 
liminary phase  an  acid  must  be  formed  which, 
however,  is  not  identical  with  pyruvic  acid.  During 
normal  fermentation  (without  sulphite)  the  maxi- 
mum amount  of  aldehyde  appears  to  be  present  in 
the  middle  period  of  action. — H.  W. 


Acetaldehyde;  Detection  of  in  alcoholic  fer- 
mentation. C.  Neuberg.  Woch.  Brau.,  1919,  36, 
292.  J.  Inst.  Brew.,  1920,  26,  99—100. 
For  the  detection  of  acetaldehyde  in  fermenting 
liquids,  3  c.c.  of  the  liquid  is  treated,  without  fil- 
tration, with  0'5  c.c.  of  4%  sodium  nitroprusside 
solution  and  2 — 3  c.c.  of  3%  piperidine  solution.  In 
presence  of  acetaldehyde,  e.g.,  when  fermentation 
is  conducted  in  presence  of  calcium  sulphite  (see 
Neuberg  and  Reinfurth,  this  J.,  1920,  76  a)  a  deep- 
blue  coloration  is  produced,  whilst  no  coloration 
appears  in  liquids  fermented  under  normal  condi- 
tions, i.e.,  in  absence  of  sulphites. — J.  H.  L. 

Sugar-beet ;  Fermentation  experiments  with  . 

W.    Hartmann.       Z.    Unters.    Nahr.    Genussm., 

1919,  38,  287—200. 
Beetroot  slices  were  heated  at  70°  C.  with  water, 
or  treated  with  steam  for  some  hours ;  the  liquid 
portion  was  then  drawn  oft  and  submitted  to  fer- 
mentation. A  beverage  was  obtained  which  resem- 
bled beer  but  had  a  distinct,  though  not  unpleasant, 
taste  of  beetroot.  This  taste  was  less  in  the 
beverage  from  the  steamed  beetroot  and  was  masked 
to  a  great  extent  by  the  addition  of  hop  extract;  it 
is  probable  that  treatment  with  steam  at  a  high 
temperature  would  remove  the  beetroot  taste  en- 
tirely.—W.  P.  S. 

Oxalic    acid;    Formation    of  by    Aspergillus 

niger.     H.  Raistrick  and  A.  B.  Clark.     Biochem. 
J.,  1919,  13,  329—341. 

The  production  of  oxalic  acid  by  Aspergillus  niger 
when  grown  in  artificial  culture  media  containing 
the  salts  of  various  organic  acids  as  the  sole  source 
of  carbon  has  been  studied.  Good  growth  of  the 
fungus  and  good  yields  of  oxalic  acid  were  obtained 
with  salts  of  succinic,  fumaric,  malic,  tartaric,  and 
acetic  acids.  With  monobasic  C«  acids,  C,  acids, 
and  glycollic  and  glyoxylic  acids  there  was  prac- 
tically no  production  of  oxalic  acid,  although  in 
some  cases  growth  was  satisfactory.  These  results 
are  discussed,  and  it  is  considered  that  the  first 
step  in  the  breakdown  of  sugar  to  oxalic  acid  is 
/3-S-diketoadipic  acid.  This  undergoes  hydrolysis 
into  acetic  and  oxalacetie  acids,  the  latter  on  fur- 
ther hydrolysis  giving  oxalic  acid  and  acetic  acid. 
Both  molecules  of  acetic  acid  are  then  oxidised  to 
oxalic  acid. — J.  C.  D. 

Patents. 
Beer  and  low  alcoholic  malt  beverages;  Process  of 

brewing   .     C.    A.    Nowak,    St.    Louis,    Mo. 

U.S.  Pat.  1,328,888,  27.1.20.     Appl.,  13.2.18. 

Orthophosphoric  acid  is  added  to  the  wort,  in  pre- 
sence of  yeast,  to  provide  nutriment  for  the  latter 
and  to  decompose  carbonates  present  in  the  wort, 
and  after  fermentation  metaphosphoric  acid  is 
added  to  precipitate  proteins,  which  are  subse- 
quently removed. — J.  H.  L. 

Acetone  and   butyl  alcohol;   Fermentation   process 

for  the  production  of  .     C.  Weizmann  and 

G.   A.   Hamlyn,  London.       U.S.   Pat.   1,329,214, 
27.1.20.     Appl.,  27.3.18. 

A  sterilised  mash  of  amylaceous  material  is  sub- 
jected to  the  action  of  moulds  possessing  strong 
proteolytic  power,  and  fermented  by  bacteria  of  the 
Amylobacter  group. — J.  H.  L. 


XIXa.-F00DS. 

Oluten;   Determination   of  wet  in  low-grade 

flours.  J.  Bouver.  Bull.  Soc.  Pharm.  Bordeaux, 
1919,  No.  2.  Ann.  Chim.  Analyt,,  1920,  2,  52—54. 
In  the  analysis  of  low-grade  flours  and  mixed  flours 
it  is  sometimes  impossible  to  obtain  a  coherent  cake 
of  gluten ;  disintegration  during  the  washing  pro- 
cess may,  however,  be  prevented  by  immersing  the 
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i  aki'  tut  ■  few  seconds  in  ether,  I  lii  washing  ami 
kneading  are.  then  continued,  with  further  treat- 
ment with  ether,  if  iiimnniai]      \Y.  1*.  s. 

Qas&mogsn;  Composition  of  ,  and  method  for 

S refuti  in,;  ,  ||| ,.,  ,,/  iimiiiii-iini/j.  F.  \V.  Foreman, 
ioobem.  J.,  1919,  IS,  878    397. 

'I'm:  amino-acids  obtained  by  the  ><  id  hydrolysis  ol 
.i  protein  maj  be  i  onverted  nun  the  ethj  1  esters  bj 
•  ■us  hydrogen  chloride  and  alcohol 
nn  the  drv  lead  salts.  The  process  is  superior  to 
that  usually  employed  in  that  there  is  much  less  loss 
during  the  manipulations  which  the  mixture  of 
attars  undergo  prior  to  Fractional  distillation.  The 
amino-ai  ui  content  ol  caseinogen  is  considered, 
and  it  is  shown  that  some  97*30  of  the  molecule 
is  no*  accounted  for.  (See  farther  J.  Chem.  Soc, 
kpr.,  1980.)    J    0.  D. 

[cacao]  butter:  Digestibility  of .    J.  A. 

tier  and  !•'.  w.  Fox.     Biocnem  J.,  1919,  13, 

Cat  ko  batter  is  rather  leas  digestible  than  batter, 

and  beyond  a  slight  laxative  action  no  undesirable 
physiological  effects  wire  observed  to  follow  tho  ad- 
ministration of  considerable  quantities  of  the  fat. 

—J.  C.  D. 

Beans;   Hydrocyanic    acid    content    of    l'haseolus 

t niatus  .       H.  Liihrig.      Chcm.-Zcit.,  1920, 

44,  166—167. 

fan    the    determination    of    hydrocyanic  acid   in 

■  netic  beans  it  is  recomnirudeU  that  oO  grms. 

ol  the  beans  be  steeped  in  water  for  about  18  hrs., 

.  round  to  a  thin  paste,  acidified  with  tartaric 

distilled  in  an  atmosphere  of  carbon 
dioxide;  the  distillate,  amounting  to  about  400  c.c, 
is  colic,  ted  in  a  receiver  containing  dilute  silver 
nitrate  solution,  The  precipitate  formed  consists  of 
silver  cyanide,  silver  sulphide,  etc.  Ammonia  is 
added  and  the  mixture  warmed  until  the  silver 
cyanide  has  dissolved,  the  solution  filtered,  and  the 
filtrate  acidified  slightly  with  nitric  acid.  After 
18  hrs.  the  silver  cyanide  is  collected,  washed, 
dried,  ignited,  and  the  resulting  metallic  silver 
•  <1.  Nine  samples  of  Phaseolus  lunulas  beans 
examined  yielded  from  51  to  23' 1  mgrms.  of  hydro- 
cyanic acid  per  100  grms.  Treatment  with  eniulsin 
previous  to  distillation  did  not  appreciably  increase 
the  yield  of  hydrocyanic  acid.  When  the  beans  had 
been  washed  and  boiled  (cooked)  the  consumption 
of  three  quantities  of  200  grms.  each  did  not  pro- 
duce any  poisonous  symptoms.  (See  also  Guignard, 
tl.is.F.,  1016,  1174.)— W.  P.  S. 

li/nnogenesis  in  Sudan  grots.  Modification  of  the 
fnmeis  Connell  method  of  determining  hydro- 
cyanic  acid.  P.  Menaul  and  C.  T.  Dowell.  J. 
Agric.  Res.,  1920,  18,  447—450. 

Tmk  amount  of  hydrocyanic  acid  in  Sudan  grass  has 
determined.  The  colorimetric  method  of 
Irani  is  and  Connell  (J.  Amor.  Chem.  Soc,  1913. 
35,  1621)  for  the  determination  of  hydrocyanic  acid 
has  been  improved,  as  follows:  The  distillate  con- 
taining the  hydrocyanic  acid  is  evaporated  with 
of  concentrated  yellow  ammonium  sulphide  at 
170°  0.  The  residue  is  heated  to  130°  C,  dissolved 
in  10  c.c.  of  warm  water  acidified  with  hydrochloric 
add,  and  call  ium  chloride  solution  added,  drop  by 
drop,    till    the    ,ulpl  i  to    form;    then    10 

ferric  chloride  solution  is  added  until  the  red  colour 
prodiiis,!  is  permanent.  The  solution  is  Bl 
and  5  C.C.  of  ferric  chloride  solution  added  to  the 
filtrate-  By  heating  at  130°  C.  colloidal  sulphur  is 
nted  from  passing  into  solution  again,  and 
ond  addition  of  ferric  chloride  produces  the 
maximum  intensity  of  colour.     .\  standard  solution 


of  hydrocyanic  acid  ii  prepared  from  a  solution  of 
potassium  cyanide  in  a  similar  manner,  and   the 

two  solutions  sr mpared    in    a    Bock-Benedicf 

colorimeter  (tail  J.,   I'M-.  608  l).     -I .  H.  J. 

Ii/im/um  v     Vat-soluble    and    water-soluble    

present   in   preen  plant   tissues.       II.  Steenbook 
and  E.  (;.  Cross.    .1.  Biol.  Chem.,  1920,  41,  1 19 

Cxovro,  Bpinach,  alfalfa  (lucerne),  letl  rage, 

and  ohard  contain  fat-soluble  \.  I.,  tune  and  cab- 
bage are  not  aa  rich  in  tins  factor    as    the  othei 

plants,  which  is  in  accordance  with  the  theory  that 

this  ■!<<• v   factor    is    a ated    with    certain 

yellow  plant  pigments.     The  water  soluble  vitamine 
is  present  in  alfalfa,  clover,  and  cabbage  in  approa  i 
inately  the  same  amount. — .1 .  C.  1). 

Fat-soluble    vitaminej    Thermostability  of  — 
plant  materials.     11.  Steenbook  and  P.  \V.  Bout- 
well.     J.  Biol.  Chem.,  L990,  41,  163     171 

Heating  yellow  maize,  chard,  carrots,  Bweel  pota- 
toes, or  squash  for  three  hours  in  an  autoclave  at 
15  lb.  pressure  caused  no  appreciable  destrui  tion  of 
the  fat-soluble  factor.  The  process  of  ensilage  was 
also  without  deleterious  action.  It  is  com  laded 
that  in  plant  tissues  the  factor  is  comparatn 
thermostable. — J.  C.  D. 

Maize  sUage:  Bole  of  pentose-fermentina  bacti 
in  production  of— — .    AY.  11.  Peterson  and  K.  B. 
Fred.     J.  Biol.  Chem.,  1920,  41,  181—186. 

Pentose-ff.hmknting  bacteria  are  capable  of  bring- 
ing about  decided  changes  in  raw  or  in  sterilised 
maize  tissue.  In  sterilised  silage  these  organisms 
develop  rapidly  and  produce  acetic  acid,  lactic  acid, 
ethyl  alcohol,  and  carbon  dioxide. — J.  C.  D. 

I'hloiinc;   Estimation  of  in  feeds,  fecees,  and 

mine.       J.  O.  Halvcrson  and  E.  B.  Wells.       J. 
Biol.  Chem.,  1920,  41,  20-5—208. 

The  official  method  of  the  Association  of  Official 
Agricultural  Chemists  (U.S.A.)  is  modified  in  that 
the  complete  washing  out  of  the  silver  chloride  pre- 
cipitate is  eliminated.  Instead,  an  aliquot  portion 
of  the  direct  filtrate  is  titrated  with  ammonium 
thiocyanate.  The  solutions  employed  are  0'05iV  in 
strength;.— J.  C.  D. 

Chloroijenic  acid.     Freudenberg.     See  X\". 

Patents. 

Drying  and  thickening  liquids  [e.g.  milk]  by  means 
of  compressed  at!  and  heated  air  or  gases.  L. 
Galland,  Berlin-Wilmersdorf.  Ger.  Pat.  310,192, 
21.10.17. 

The  liquid  is  sprayed  in  either  a  vertical,  hori- 
zontal, or  sloping  direction  towards  a  vertical  cur- 
rent of  compressed  air,  care  being  taken  to  prevent 
it  entering  the  nozzle  of  the  air  pipe.  The  process 
is  specially  applicable  to  the  drying  of  milk,  blood, 
emulsions,  etc. — AY.    I.   YV. 

MUk  and  cream;  Method  of  ascertaining  n  i  guon- 
tity  of  fat  in  ——.  H.  M.  Eoyberg,  Frederiks- 
bcrg,  Denmark.  U.S.  Pat.  1,329,183,  27.1.20. 
Appl.,  2.4.19. 

A  MixTti'.i:  ol  9'7  parts  bj  volume  of  the  milk,  :ci 
parts  of  an  aqueous  solution  of  potassium  sodium 
tartrate  and  sodium  hydroxide  and  0'6  part  of  iso- 
butyl  alcohol,  contained  in  a  liutyiometer  glass,  is 
kept  lor  16—20  mins.  in  a  water  bath  at  60° — 
70  C.j  and  the  quantity  of  fat  is  then  read  off 
directly. — -T.  H.  L. 
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XIXb.- WATER  PURIFICATION; 
SANITATION. 

Water-softehirig  j/rocess;  Lime-soda  .      M.  R. 

Herrle   and   F.   M.    Gleeson.        C'bem.   and   Met. 
Eng.,  1920,  22,  269—272. 

The  effect  of  insufficient,  correct,  and  excessive 
additions  of  lime  and  soda  ash  have  been  experi- 
mentally determined.  A  water  of  20°  hardness  (c.c. 
standard  soap  solution)  was  reduced  to  7°  hardness 
by  the  addition  of  lime  alone,  and  to  11°  hardness  by 
soda  alone.  Correct  additions  of  lime  and  soda  to- 
gether reduced  the  hardness  to  a  minimum  value  of 
0-5°.— C.  A.  K. 

Rivers    and    st reams;    Self-purification     of    . 

A.  E.  Cooper,  E.  A.  Cooper,  and  J.  A.  Heward. 
Biochein.  J.,  1919,  13,  345—367. 

Filly  aerated  sewage  effluents  and  polluted  river 
waters  may  contain  considerably  less  dissolved 
oxygen  than  distilled  water  under  the  same  experi- 
mental conditions.  The  low  results  appear  to  be  due 
to  various  factors,  and  cannot  be  prevented  by  any 
method  so  far  employed.  As,  however,  the  oxygen 
content  is  .still  the  same  after  five  days'  incubation 
and  subsequent  aeration,  there  seems  to  be  no  appre- 
ciable error  in  Winkler's  dissolved  oxygen  absorp- 
tion test  as  modified  by  Rideal  and  Stewart 
(this  J.,  1901,  841).  The  oxidation  of  the  con- 
stituents of  sewage  proceeds  much  more  slowlv 
at  10°  C.  than  at  the  standard  temperature  of  18-3°, 
and  it  is  important  to  adhere  to  a  standard  tem- 
perature for  the  test.  Dilution  appears  to  have 
comparatively  little  influence  on  the  rate  of  oxida- 
tion of  constituents  of  sewage,  but  the  rate  may 
be  very  different  in  waters  of  different  geological 
sources.  Mud  from  unpolluted  rivers  contains  a 
considerable  amount  of  oxidisable  matter,  and  may 
have  a  de-oxygenating  effect  upon  the  water.  In 
the  standardisation  of  sewage  effluents  the  river- 
water  into  which  the  effluent  is  actually  discharged 
must  be  used  for  dilution  in  Winkler's  dissolved 
oxygen  absorption  test.  The  oxidation  by  per- 
manganate, or  Tidy  test,  does  not  appear'  to  be 
affected  by  the  presence  of  water  from  different 
geological  sources. — J.  C.  D. 

Cresols   and   eresol   soap   substitutes;    Disinfectant 

properties  of  .       E.  Hailer.     Arbb.   Reichs- 

Gesundh.-Amt,  1919,  5!,  556— 576.    Chern.  Zentr 
1920,  91,  II.,  111. 

The  disinfectant  properties  of  eresol  are  diminished 
in  alkaline  solution.  Such  solutions  arc  ineffective 
with  Staphylococcus,  but  on  the  other  hand  they 
are  active  to  typhus  bacilli,  and  with  B.  coli  they 
are  not  inferior  to  eresol  soap  solution.  The  alka- 
line eresol  solutions  are  therefore  suitable  for  use 
in  hospitals  etc.  ;  they  also  have  the  advantage 
of  cheapness.  A  mixture  of  equal  parts  of  25  - 
sodium  hydroxide  and  eresol  diluted  with  20  times 
its  volume  of  water  gives  the  best  results. — W.  J.  W. 

Poisoning  hi/ sodium  fluoride.     Vallee.     See  VII. 

Brewing  water.    Liiers.    See  XVIII. 


Dichloroethtjl      sulphide. 
See  XX. 


Yablick      and      others. 


Patent. 

Kef  use  destructor  furnaces.  A.  Brechot,  Paris. 
Eng.  Pat.  133,297,  10.9.19.  (Appl.  22,274/19.) 
Int.  Conv.j  30.9.18. 

Material  to  be  treated  is  delivered  into  the  com- 
bustion chamber  on  to  a  bridge,  whereon  it  is  dried 
by  hot  gases  from  the  furnace  which  pass  above  and 
below.  It  is  delivered  from  the  bridge  on  to  the 
grate.  The  walls  of  the  furnace  immediately  above 
the  grate  are  inclined  outwards  from  above  down- 


wards to  facilitate  discharge  of  the  clinker  and 
slag,  and  a  conduit  is  formed  in  the  walls  through 
which  the  air  supply  for  the  furnace  is  passed  to 
preheat  it.  The  air  passes  from  this  conduit  into 
the  hollow  grate,  which  is  formed  in  two  sections 
adapted  to  rock  on  horizontal  trunnions.  The  air 
is  admitted  to  the  charge  from  the  hollow  grate 
through  perforations,  which  are  made  tapering  in 
cross-section.  When  the  burning  of  the  charge  is 
complete  the  two  halves  of  the  grate  are  opened 
downwards  simultaneously  by  means  of  a  lever. 
The  ash-pit  is  connected  by  a  pipe  to  the  combustion 
space  of  the  furnace,  so  that  hot  gas  from  the  clinker 
and  slag  passes  into  the  furnace.  The  furnace  may 
be  used  for  the  combustion  of  low-grade  fuel  such 
as  turf  and  the  like.— W.  F.  F. 


XX.— ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Digitalis  substances.     H.  Kiliani.     Ber.,  1920,  53, 
240—250.    (See  also  this  J.,  1919,  477  a.) 

Ax  account  is  given  of  some  of  the  properties  and 
reactions  of  digitaligenin.  digitogenic  acid,  and 
digitoxigenin.     (See  J.  Chem.  Soc,  Apr.,  1920.) 

— H.  W. 

Glycogen:  Colorimetric  determination  of .     R. 

Thieulin.    J.  Pharm.  Chim..  1920,  21,  91—93. 

The  method  depends  on  the  red-brown  coloration 
produced  when  glycogen  is  treated  with  iodine;  the 
intensity  of  the  coloration  is  proportional  to  the 
amount  of  glycogen  present.  Two  c.c.  of  the 
neutralised  glycogen  solution,  containing  from  0'05 
to  0'2%  of  the  substance,  is  treated  with  2  drops  of 
iodine  solution  (iodine,  1,  potassium  iodide,  2  grms., 
water,  20  c.c),  and  the  coloration  is  compared  with 
that  of  standards  containing  known  amounts  of 
glycogen.  It  is  important  that  1  drop  of  iodine 
solution  be  used  per  c.c.  of  test  solution  or  standard 
solution.— \V.  P.  S. 

Carvacrol ;   Fusion    of  sodium    p-cymenesulphonate 

with  sodium  hydroxide  for  the  production  of . 

H.   D.   Gibbs   and   M.    Phillips.        J.    Ind.    Eng. 
Chem.,  1920,  12,  145—149. 

By  fusing  a  mixture  of  sodium  p-eymenesulphonate 
and  sodium  hydroxide  in  the  theoretical  proportions 
(1:2  mols.)  at  various  temperatures  for  different 
periods,  it  was  found  that  the  best  temperature 
and  time  are  350°  C.  and  6  hours  respectively, 
a  yield  of  74']  %  of  the  theoretical  being  ob- 
tained under  these  conditions.  Trials  with  vary- 
ing amounts  of  sodium  hydroxide  showed  a  maxi- 
mum yield  with  a  proportion  of  2'2  mols.  per  1  mol. 
of  the  sulphonate.  When  water  is  added  to  a  melt 
to  obtain  a  more  fluid  fusion  the  time  must  be 
increased,  and  higher  temperatures  may  be  em- 
ployed without  deleterious  effect.  The  results 
demonstrate  the  advantages  of  conducting  the 
fusion  in  an  autoclave  as  compared  with  the  use  of 
an  open  pot. — S.  S.  A. 

p-Di methyl am  inobe  nzaldeh  yde ;      Preparation       of 

.     T.  Ingvaldsen  and  L.  Bauman.     J.  Biol. 

Chem.,  1920,  41,  145—146. 

Slight  modifications  of  the  process  described  by 
Ullmann  and  Frev  (Ber.,  1904,  37,  855)  are  used.  ' 

—J.  C.  D. 

Urea;  Schiff's   read  ion   for  the   detection  of  . 

D.  Ganassini.    Boll.  Chim.  Farm.,  1920,  59,  3 — 5. 

Schiff's  colour  reaction  for  the  detection  of  urea 
by  means  of  furfural  (Gazz.  Chim.  Ital.,  1877,  7, 
348)  is  given  only  if  the  latter  contains  acetone  as 
impurity.  The  reaction  is  given  also  by  allantoin, 
biuret,  and  urethane,  the  colour  tending  to  violet 
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with  the  last  compound     It  is  rendered  *»rj  sensi- 

tivi'  us  fallows:     A   drop  of   the   lupiid    to    lie    tested 

placed  •m  .1  miorosoope  ilide  together  witb  s 
drop  of  concentrated  nitric  acid:  in  presence  ol 
iirt-u,  colourless  overlapping  rhombic  or  hexagonal 
i  rystala  of  the  nitrate  separate.  When  exposed  to 
vapours  from  a  mixture  of  equal  parts  of 
furfural  and  acetone  the  crystalline  residue,  if  it  is 

nitrate,  becomes  coloured  more  or  less  intense 

reddish-violet,    while    under    the    microscope    the 

I  da  are  bi  in  i"  if  undergoing  solution  and  to 
irrounded  bj  .1  pink  halo    -T.  II    P, 

<        !■!>;  Preparation  of by  the  action  of  oec 

■■■tilltnt.     A.  W0I1I  ami  K.  Rritumg.     CI1.111- 
Zeit..    i'l-jo,    II.    l.-.r. 

■action    of    ozone    and    acetylene     proceeds 

othlj  "Inn  the  gases  are  suitably  diluted  with 

.11.1  .1  certain  amount  oi   water  is  present,  a 

mixture  of  glyoxal  and  formic  acid  l>cing  formed. 

spraying    water    into    the    reaction    vessel    an 

solution  is  obtained  containing  l"5  to  2*0 
glyoxal,    ami    Btronger   concentrations    ran    he 
.  ined  by  using  this  solution  for  spra]  ing  instead 
!•  1       By  converting  the  glyoxal  into  its  bi- 
sulphite compound  ami  acting  on  this  with  aniline. 
anilide  of  anilidoaoetic  acid  is  obtained  which 
■  in  be  used  for  the  preparation  of  indigo,  avoiding 

the   aii  tie   and   chloroacetio   arid   Btages.      Altcrna- 
lyoxal  may  !*■  converted  into  glycollic 
or  glycol.    The  original  glyoxal  solution  con- 
tains   nitric   acid,    formed    by    the   action    of   ozone 
on  the  air.  and  this  must  he  neutralised  with  cal- 
:  I. on.it.-  before  tin'  solution  is  concentrated 
npor  ition,     K.  II .  H. 

■  Hiyl  sulphide  [mustard  gat};  Determina- 

of in  (in.    M.  Yablick.  (!.  St.  J.  Perrott, 

and  N.  H.  Furman.    .1.  Amer.  (.'hem.  Soc.,  1920, 
i-'.  386—274. 

v  BOLrnoN  of  selenious  acid  in  sulphuric  aedd  (1:1) 

1-  r<  dui  •  d  by  traces  of  dichloroethyi  sulphide  giving 
an  orange-red  suspension  of  selenium;  the  presence 
5  mgrm.  of  dichloroethyi  sulphide  ran 
be  detei  ted  in  this  manner.  The  estimation  of  the 
vapour  in  air  is  effected  by  bubbling  the  mixture 
through  a  suitable  absorbent,  such  as  a  1%  solution 
of  selenium  dioxide  in  water,  and  adding  10  e.c. 
of  a  solution  of  selenious  acid  in  sulphuric  acid  of 
such  concentration  that  a  1  solution  of  selenious 
:n  id  in  1:1  sulphuric  acid  is  finally  obtained.  The 
solution  is  then  heated  for  10  minutes  at  85°  C. 
'  tooled,  and  the  strength  estimated  by 
nephelometric  comparison  with  standard  solutions 
prepared  from  weighed  quantities  of  the  reagents. 
Amount-  of  substance  between  O'l  mgrm.  and  O'Ol 
ingrm.  ran  he  determined  with  a  maximum  error  of 
0*005  mgrm.  The  selenious  reagent  is  not  specific 
for  mustard  gas,  arsine  and  the  substituted  arsincs 
I  other  toxic  gases  react  with  it  vigor- 
ous^    <S,-e  further.  J.  Chem.  So.  ..  Apr..   1920.) 

— H.  W. 

Tl-  amine ;  Process  for  making .   j 

w.  Hersog.    Z.  angew.  Chem.,  1920,  33,  48. 

1  w.   ammonium   carbonate   is  dissolved    in 

In        formaldehyde    solution,    the    reaction    taking 

phot    readily  without  application  of  hent  and   with 

brisk  evolution  of  carbon  dioxide-.     The  solution   is 

rated     to    dryness    on     a     water    bath    under 

reduced  pressure,  and   the  residue  is  sublimed 

•  1    rec  rystallised   from  absolute  alcohol.     To 

•  •  lor  its  variable  composition  the  amount 

miiioniuin    carbonate    taken    should    be    about 

1"       in  excess  of   tin-  theoretical   quantity.        The 

•t    hexamethylenetetramine   1-  about  66%   of 

•  01.  tn  ;i|  amount. — W.  J.  W. 


acetic  in  i<l  mid  its  esters;  Formation  of  /*- 
methyl-umbellifeTont  as  a  reaction  of  .     \ 

Arreguine     and      E.      I>.     (i.u.-i.i.        Ann.     I'him. 
Analyt.,   1920,  '-'.  86—41. 

\V  in  \  2  o.c.  "t  concentrated  hydrochloric  acid  con- 
taining .1  small  quantity  ol  aoetoaoetic  and  is  boiled 

lor    a    few    nuns,    with    the    addition    of  O'l    gnu     .•' 

resorcinol,  condensation  occurs  with  the  formation 
of   /S-methlylunibelliferone;    the    latter,    after   the 

mixture  has  been  OOoled  and  diluted,  yields  an  in 
tense   blue    ll  uoi  es.eiice  on   the   addition    of   a   slight 

excess  of  ammonia.  The  reaction  is  not  given  bj 
acetone  or  by  /3-hydroxybutric  acid  ;  it  a  ill  detect  as 
little  as  0*00001  gnu.  of  act  toacel  ic  aoid  in  G  0  ''  "' 
urine.— W,  P.  S. 

th, mine  chemical    reagents.     1.     Preparation    of 

ill k  ill  1 1  ml  ill k  ill  1  ■in-  In  ,. m  11I i-.i.     I  >.   K a  111 111  and  ('.  S. 

Marvel.    J.  Amer.  Chem.  Soc.,  1920,  42,  299    309. 

Ix  the  preparation  of  n-butyl  bromide  from  the 
corresponding  alcohol  by  means  of  hydrobromic 
acid,  addition  of  sulphuric  acid  to  tint  reaction  mix- 
ture is  of  greater  value  than  an  increase  in  tie 
quantity  of  hydrobromic  acid.  The  Norria-Bodroux 
method  (this  .1..  1916,  217;  1916,  652)  for  preparing 
primary  alky]  bromides  has  been  modified  in  the 
following  manner.  The  alcohol  is  treated  with  a 
25  excess  of  hydrobromic  acid  together  with  some 
1  out  filtrated  sulphuric  acid.  The  mixture  is  heated 
under  a  reflux  condenser,  and  the  bromide  is  subse- 
quently removed  by  direct  distillation.  The  pro- 
cedure is  varied  somewhat  according  to  the  physical 
and  chemical  properties  of  the  alcohol  used  or  of 
the  bromide  formed.  For  example,  in  the  pre- 
paration of  ethyl  and  allyl  bromides  the  mixture 
is  not  heated  under  a  reflux  condenser  because  of 
the  volatility  of  the  former  compound  and  the 
chemical  activity  of  the  latter;  in  the  preparation 
of  isoamyl  bromide  a  somewhat  smaller  proportion 
of  sulphuric  acid  is  used  in  order  to  avoid  charring; 
halides  of  high  molecular  weight,  because  of  their 
high  boiling  points,  are  separated  from  the  reaction 
mixture  mechanically  instead  of  by  distillation. 
Detailed  directions  are  given  for  the  preparation 
of  the  following  compounds,  the  corresponding 
vields  being  enclosed  within  brackets;  n-butyl 
bromide,  b.pt.  101c — 104°  C.  (95—97%);  isoamyl 
bromide,  b.pt.  116°— 120°  C.  (88—90%);  tri- 
methylene  bromide,  b.pt.  162°— 165°  C.  (88—95%); 
trimethylene  chlorohromide,  b.pt.  142° — 145°  C. 
(89%);  ethyl  bromide,  b.pt.  38°— 40°  C.  (90—95%); 
allyl  bromide,  b.pt.  69°— 72°  C.  (92—96%); 
■i-oetyl  bromide,  b.pt,  196°— 200°  C.  (91%);  lauryl 
bromide,  b.pt.  175°— 180°  C.  at  45  mm.  (91  %).  The 
hydrobromic  acid  is  prepared  by  the  reduction  of 
bromine  by  sulphur  dioxide  (Bodroui,  this  .1.,  1915, 
217);  the  mixture  may  be  utilised  directly  without 
preliminary    distillation,    the-    necessary    additional 

quantity  of  sulphuric  acid  being  added  as  concen- 
trated acid.  Mixtures  of  constant-boiling  hydro- 
chloric and  hydrobromic  acids  (such  as  are  obtained 
when  alky]  bromides  are  used  with  aluminium 
chloride  in  Friedel-Crafts  syntheses)  may  be  readilj 
separated  by  fractional  distillation.— H.  W. 

Organii   chemical  reagents.      VI.      Reagents  limn 

,  -Imhil  alcohol.     R.  Adams  and  ('.  S.  Marvel.     J. 

Amer.  Chem.  Soc,  1920,  42,  310—820. 
n-BuTYL  alcohol  may  be  used  for  preparing  n-amyl 
derivatives  and  n-caproio  acid  and  its  derivatives. 

Detailed  instructions  are  given  for  the  p»  - 
p. nation  of  the  following  substances,  the  yields 
being  placed  within  brackets.  n-Butyl  bromide 
(preceding  abstract);  n-butyl  cyanide,  b.pt.  i:iv 
111  ('  (75  -'i  i;  n-valerio  acid,  b.pt,  183°— 
186    C.  (81     >;  ethyl  //-valerate,  b.pt.  142°— 146°  C. 

tn    i;  n-amylamine,  b.  pt.  102°— 105°  C.  (57 
Hi     1;    11  amvl    alcohol    (56—61%);    ethyl    n-butyl- 
nial te.  b.pt.    1  I!       146°  C.  at  40  mm..  235 
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240°  C.  at  atmospheric  pressure  (89 — 92%);  n- 
caproic  acid,  b.pt.  200°— 205°  C.  (74%);  a-bromo- 
caproie  acid,  b.pt.  148° — 153°  C.  at  30  mm.  (71%); 
a-aminocaproic  acid  (65%). — H.  W. 

Ammonium  tetroxalate,  a  product  of  the  decom- 
position of  isoamyl  nitrite.  H.  Sandqvist  and 
E.  Mohlin.    Ber.,  1920,  53,  171—173. 

A  crystalline  deposit,  needles  or  rods,  m.pt. 
129o°— 130-5°  C.  (deeomp.),  from  the  sides  of  a 
bottle  containing  commercial  aruyl  nitrite  which 
had  become  extensively  decomposed,  was  found  to 
((insist  of  ammonium  tetroxalate.  Crystals  formed 
under  similar  circumstances  have  been  described 
by  Bodtger  (Bull.  Soc.  Chim.,  1915,  [4],  17,  371), 
who,  however,  overlooked  the  nitrogen  content  and 
erroneously  considered  them  to  be  methanetetra- 
carboxylie  acid. — H.  W. 

Acetone;  Analysis  of  bu  Messinger's  method. 

L.  F.  Goodwin.     J.  Amer.'Chem.  Soc,  1920,  42, 
39—45. 

Messinger's  method  for  the  determination  of 
acetone  (this  J.,  1889,  138)  under  proper  conditions 
gives  accurate  and  concordant  results.  Allowing 
the  solutions  to  stand,  the  method  of  shaking  and 
adding  the  iodine  solution,  an  excess  of  acid,  and 
dilution  have  no  effect  on  the  results.  If  methyl 
and  ethyl  alcohols  are  present  they  use  up  a  certain 
amount  of  iodine. — J.  F.  S. 

Ethylene;  Nitration  of  .     H.  Wieland  and  E. 

Sakellarios.     Ber.,  1920,  53,  201—210. 

The  action  of  a  nitrating  acid  consisting  of  1  part 
by  weight  of  nitric  acid  of  sp.  gr.  1'4  and  2  parts  of 
sulphuric  acid  containing  20%  S03  on  ethylene  at 
0°  C.  leads  to  the  production  of  glycol  dinitrate, 
b.pt.  105-5°  C.  at  19  mm.,  sp  gr.  1433  at  17°  C, 
and  /3-nitroethvl  nitrate,  colourless  poisonous  oil, 
b.pt.  120°— 122°  C.  at  17  mm.,  sp.  gr.  T468  at  18°  C. 
/i-Nitrocthyl  alcohol  prepared  by  the  action  of  silver 
nitrate  on  ethyleneiodhydrin  is  contaminated  with 
glycol  mononitrite  and  glycol.  The  purified  alcohol 
is  a  colourless,  odourless  liquid,  b.  pt.  103°  C.  at  11'5 
mm.,  sp.  gr.  T309  at  13-3°  C.  (See  further,  J. 
Chein.  Soc.,  Apr.,  1920.)— H.  W. 

Mercury  in  organic  combination;  Method  of  deter- 
mining   by  means  of  zinc  filings.  M.  Francois. 

J.  Pharm.  Chim.,  1920,  21,  85—91. 

The  method,  as  described  previously  (this  J.,  1918, 
445,  609  a)  may  be  applied  to  organic  mercury  com- 
pounds. The  substance  is  dissolved  by  heating 
with  alcohol,  and  the  solution  then  treated  with 
hydrochloric  acid  and  zinc  filings  under  the  con- 
ditions given;  the  addition  of  potassium  iodide  is 
omitted.  With  compounds  which  are  insoluble  in 
alcohol  the  reduction  with  zinc  may  be  carried  out 
in  sodium  hydroxide  solution  to  which  potassium 
iodide  is  added ;  residual  zinc  is  then  dissolved  in 
hydrochloric  acid — TV.  P.  S. 

Oxalic  acid.    Raistrick  and  Clark.     See  XVIII. 

Esters  of  amino-acids.    Foreman.    See  XIXa. 

Patents. 

Tobacco;  Treatment  of  inferior .      S.  Hagino, 

Tokyo,     Japan.       Eng.     Pat.     137,683,     24.3.19. 
(Appl.  7338/19.) 

The  quality  of  inferior  tobacco  is  improved  by 
moistening  the  leaves  with  a  mixture  of  the  follow- 
ing liquids:  an  extract  made  by  boiling  resin  with 
sodium  chloride  solution,  an  extract  made  by  boil- 
ing pine  bark  with  sodium  bicarbonate  solution, 
and  a  solution  of  an  organic  salt  of  iron  (prepared, 
for  example,  by  digesting  iron  oxide  in  vinegar). 

—J.  H.  L. 


Acetic  anhydride;  Manufacture   of  .        F.  P. 

Leach,  and  The  United  Alkali  Co.,  Ltd.,  Liver- 
pool.  Eng.  Pat.  137,701,  4.4.19.   (Appl.  8552/19.) 

Acetic  anhydride  is  produced  in  a  continuous  pro- 
cess by  the  interaction  of  anhydrous  sodium  acetate 
and  carbonvl  chloride,  according  to  the  equation, 
2CH3COsXaVCOCl2  =  (CHaCO)20-l  C02+2NaCI.  The 
reaction  is  started  by  suspending  sodium  acetate  in 
acetic  anhydride  and  adding  alternately,  with 
cooling,  carbonvl  chloride  and  sodium  acetate, 
keeping  the  latter  in  slight  excess  until  the  desired 
quantities  have  been  mixed.  A  portion  of  the 
mixture  is  then  run  off  into  a  still  and  the  acetic 
anhydride  distilled  off  in  a  vacuum,  whilst  fresh 
quantities  of  sodium  acetate  and  carbonvl  chloride 
are  added  to  the  mixture  remaining  in  the  reaction 
vessel.— G.  F.  M. 

Iodine  dusting  powder  and  process  for  making 
same.  N.  Sulzberger,  New  York.  U.S.  Pat. 
1,329,148,  27.1.20.    Appl.,  14.10.15. 

An  antiseptic  dusting  powder  is  made  by  treating 
boric  acid  with  a  solution  of  iodine  in  a  suitable 
solvent  and  then  evaporating  the  solvent. — J.  H.  L. 

Aromatic  amines;  Production  of  .     E.  C.  R. 

Harks,  London.  From  E.  I.  du  Pont  de  Nemours 
and  Co.,  Wilmington,  Del.,  U.S.A.  Eng.  Pat. 
138,372,  18.7.17.    (Appl.  10,374/17.) 

Unstjbstituted  poly-arylamines  are  formed  by 
heating  at  about  300°  C.  unsubstituted  monoaryl 
amines  in  the  presence  of  0'5 — 3%  of  a  catalyst  con- 
taining a  halogen,  such  as  an  ammonium  halide, 
ferrous  chloride,  magnesium  bromide,  chloro-  or 
bromo-benzene,  aniline  hydrochloride,  etc.  The  re- 
action is  facilitated  by  the  presence  of  not  more 
than  2%  of  water.  For  example,  aniline  is  heated 
with  1  %  of  ferric  chloride  for  48  hours  at  300°  C. 
in  an  autoclave  provided  with  a  vertical  column 
having  a  release  valve  at  its  apex,  through  which 
the  ammonia  is  removed  from  time  to  time.  The 
reaction  product  is  fractionated,  the  lower  frac- 
tions being  returned  to  the  autoclave  for  re- 
digestion,  whilst  the  fraction  boiling  above  300°  C. 
consists  mainly  of  diphenylamine,  and  a  tarry 
residue  remains  behind  in  the  still. — G.  F.  M. 

Mono-   and   di-fi-hydroxyethylaminobenzoic    ester*; 

Manufacture  of .     Soc.  Chim.  des  Usines  du 

Rhone,  Paris.  Eng.  Pat.  128,552,  30.5  19. 
(Appl.   13,760/19.)     Int.  Conv.,  20.6.18. 

Mono-  and  di-/3-hydroxyethylaminobenzoic  esters 
are  obtained  by  heating  to  temperatures  varying 
from  50°  to  110°  C.  a  mixture  of  ethylene  oxide 
(1 — 2  mols.)  and  an  aminobenzoic  ester  (1  mol.). 
The  reaction  can  be  accelerated  by  the  addition  of 
small  quantities  of  water  or  ethyl  alcohol. 
Thus  ethvl  @  -  hvdroxveihvl  -  p  -  aminobenzoate, 
OH.CH2.CH:.NHCc'HJ.C6:;C2H,,  a  colourless,  crys- 
talline substance,  ra.pt.  63°  C.,  is  produced  by  heat- 
ing for  several  hours  in  a  closed  vessel  at  50°  C. 
equimolecular  proportions  of  ethylene  oxide  and 
ethyl  p-aminobenzoate;  whilst  if  under  similar 
conditions  2  mols.  of  ethylene  oxide  are  used  to- 
gether with  i  mol.  of  water  and  1  mol.  of  ethyl 
alcohol,  ethyl  di-fl-hydroxyethyl-p-aniinobenzoate  is 
formed.  After  crvstallisation  from  benzene  it 
forms  white  lamella?,  m.pt.  94°  C— G.  F.  M. 

Bromoacylized   urea   compounds;   Manufacture   of 

derivatives  of .     Farbenfabr.  vorm.  F.  Bayer 

und  Co.,  Leverkusen,  Germany.  Eng.  Pat., 
132,795,  16.9.19.  (Appl.  22,766/19.)  Int.  Conv., 
9.8.17. 
On  treating  bromoacylised  urea  compounds  with 
acylising  agents  in  presence  of  condensing  agents 
such  as  zinc  chloride  or  sulphuric  acid,  acyl  com- 
pounds are  obtained  which  have  a  rapid  but  lasting 
sedative  and  soporific  action.     Examples  are  given 
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of    the    preparation    of    ac*tylbromodiethylaoetyl- 

iii.  a,  in.  pt.  108°— 109°  0.,  From  bromodietbylacetyl 

I  pun-),  acetic  anhydi  ide  1 1000  parts),  ana 

chloride  '7"  parts),  the  mixture  being  heated 

■  80°  C.  and  then  poured  into  ii  i  d 

; '.hi   parts);  of  aoetylbTomoisovalerjlurea, 

ln   j|t    |(,»      [og    (.-  ,  from  bi  lerylurea  and 

.it   propionylbromodiethylaoetyl- 

i.i;    c.  ana  ol  bennoylbroiuodietbyl- 

vlurea,    m.  pt.    189*—  140°  c.  sulphuric   acid 

being  imployed  as  condensing  agent  in  each  of  the 

I. at  r  :hi-  e  •  xamples.-   <■'<■  F.  M. 

-  diamino  -  nrv  ••/  -  dihydro- 

chlot  ;m  compound  of  ■ —    .      1'.  Suzuki, 

......1.       U.S.    Pat.    1,330,288,    L0.2.20. 

Appl..  7.6.16. 
\  mh.1  now  ol  sodium  al<  oholate  (ethoxide)  is  mixed 
irith  ;i  solution  .it  dihydroxydiaminoarsenobensene 
dihydrochloride,    and    the    resulting    sodium    com- 
pound precipitated  by  the  addition  >>t  ether. 

— B.  V.  S. 

•uiltir  substances,  Production  of 

frt  m  vegetable  extracts  rich  in  sugai  or  colouring 
matters.  Billwarder  Seifen-  u.  Glycerinfabr.  w. 
Krauss  un.l  W.  11.  Hofmann,  Hamburg.  Gor. 
Pat.  31  1,877,  23.5.18. 

■•ii  s  or  alcoholic  vegetable  extracts  are  treated 

■it  li'l  C.  with  aqueous  solutions  of  alkali  or  alka- 
line-earth hydroxides  until  the  reagent  is  in  Blight 
nil  then  a  mineral  acid  or  an  acid  salt  is 
.1  to  cause  precipitation.  The  precipitate  can 
be  purified  by  treatment   with  reducing  bleaching 

ms.  The  effect  of  the  preliminary  treatment 
with  alkali  is  to  double  the  yield  of  precipitate, 
which  is  deposited  as  a  fine  flocculent  mass.  The 
precipitate  contains  saponin  in  a  fairly  pure  form, 
.  ii. I  a  hi |  hi  r  degree  of  purity  ran  be  attained  by 
repeating  the  solution  in  alkali  and  re-precipitation 
with  acid.  Decolorisation  of  the  first  precipitate 
..in  !..'  effected  with  reducing  bleaching  agents, 
r.ii.,  bydrosulphitee,  sulphurous  acid,  or  sulphites, 
followed  by  acidification  with  mineral  acids.     The 

litlv  soluble  saponin  becomes  soluble  if  just 
sufficient  calcined  soda  is  added  to  cause  the  dis- 
solved mixture  to  react  slightly  alkaline. — H.  J.  H. 

Icetic  acid,   Concentration    of    solutions  of  . 

nl  .l.r.  vorm.  F.  Bayer  und  Co.,  Leverkusen. 
Ger.  Pat.  31  1,943,  26.8.16. 
Ai  i. tic  arid  containing  bisulphate  in  solution  is  ex- 
tracted  with  ether.  The  equilibrium  concentration 
of  acetic  arid  in  ether  when  in  contact  with  the 
bisulphate  solution  is  almost  double  that  attained 
in  the  absence  of  bisulphate,  while  only  traces  of 
ether  are  dissolved  in  the  bisulphate  solution.  The 
extraction  process  is  also  accelerated.  On  distilling 
the  ether  off,  a  residue  of  70 — 80%  acetic  acid  is 
obtained  from  which  glacial  acetic  acid  can  be  frac- 
tionated, the  fore-runnings  being  returned  to  the 
extraction  process. — H.  J.  H. 

I  .8.  Pat    1,330,210.    Set   XII. 


XXI.    PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 
of  electrolytes  into  gels.  Stiles.  See  XV. 
dimeter  for  gelatin  e/.    Shi  ppard.  See  XXIII. 

Patents. 

Non-inflammable  films  or  filaments  for  kinemato- 
'iraphic  and   other    industrial   purposes;   Manu- 

tre  of .     W.  J.  Stevenson,  London.  Eng. 

Pat.  138,379,  21.8.18.     (Appl.  13,569/18.) 

A  min-im  i.\M\uin,r,  impermeable,  durable,  flexible, 
and   transpan  nt   film   is  obtained  from   a  solution 


of  i.IIhI.i-.  preferably  in  tetrachloroethane 
or  i«  nayl  alcohol,  containing  also  triacetin  and  tri- 
l  phosphate;  the  amounts  of  the  two  latter 
are  about  equal  and  may  vary  From  In  to  80  oi 
the  weight  of  the  oellul testate.     B.  V.  8. 

Coloured    photographs    or    kinematoaraph    films; 

Producing  .       \V.    Finnigan,    London,   and 

H.  A.  Etodgers,  Bove.     Eng.  Pat.  138,396,  7.1.19. 
.Appl.  120   19.) 

\  mi.uivk  is  taken  through  a  translucent  colour- 
leas  Boreen,  such  as  ground  glass,  In  contact  with 
the  sensitive  film,  and  a  print  is  obtained  from  thi^ 

negative  on    a    sensitised    material    provided    with   a 

coloured  dotted  Bcreen  film  between  the  base  and  the 

sensitive  film. — B.  V.  S. 


XXH.-EXPLOSIVES  ;  MATCHES. 

Silrocellulose;  Notes  on  flu-  Herman  stability  /■ 

and  on  a  new  hot  storage  test  (75°  C)  for . 

F.    Lenze    and    1!     Pleus.        Z.    ges.    Schiess-    u. 

Sprengstoffw.,     1919,     14,    297—299,    315    318. 

Chem.  Zentr.,  1920,  91,  II.,  107. 
Tests  with   samples  of   nitrocellulose   from   van. 

source-  and  which  had  been  subjected  to  different 
methods  of  purification  proved  that  the  mano- 
im  trie  and  nitric  oxido  methods  did  not  give  suffi- 
cient indication  of  the  degree  of  stability.  The  use 
of  a  bath  with  a  liquid  of  constant  boiling  point, 
such  as  carbon  tetrachloride  (75°  C),  gives  good 
results.— W.  J.  W. 

Mercury  fulminate;  Jiy-products  in  the  preparation 

of   .        A.    Langhans.        Z.    ges.    Schiess-    u. 

Sprengstoffw.,  1919,  14,  300—3111.  31*  -321 .  33  I 
337,  350—353.  Chem.  Zentr.,  1920,  91,  II.,  106, 
107. 
Tiik  condensation  liquors  contain  approximately 
twenty  times  as  much  mercury  as  the  mother  liquor. 
The  acidity  varies  inversely  with  the  mercury  con- 
tent. Control  tests  of  the  amount  of  mercury  are 
made  by  an  electrolytic  method;  a  platinum  basin 
must  be  used.  Mercury  settles  out  from  the  con- 
densation liquors  after  24—48  hours'  standing,  and 
in  the  receivers  after  1  day.  In  the  quantitative 
estimation  of  the  mercury  as  mercurous  chloride 
hydrogen  chloride  must  not  bo  present  in  excess, 
and  solution  of  the  mercurous  chloride  depends  on 
the  nitric  acid  concentration.  Mercury  in  the  con- 
densation liquors  may  also  be  readily  titrated  with 
sodium  hypochlorite.  The  precipitation  of  chloride 
from  the  liquors  and  neutralisation  of  these  may  be 
carried  out  simultaneously  in  one  vessel  by  using 
sodium  chloride  solution  and  soda  instead  of 
hydrogen  chloride  and  lime,  but  the  method  is  n 
expensive.  With  lime  seme  lime  is  always  precipi- 
tated, or  a  double  compound  of  lime  and  men ■urnu- 
oxide  may  be  formed.  Four-fifths  of  the  liquors  are 
volatile,  and  the  residue  is  explosive.  (See  also  this 
J..  1919,  442a.)— W.  J.  W. 

Patents. 

Kt  plosives     C.  Manuelli  and  L.  Bernaidini.  Rome. 

Eng.  Pat.  138,371,  17.7.17.  (Appl.  10,328/17.1 
Kx  plosive  products  are  obtained  by  melting  to- 
gether ammonium  nitrate  and  guanidine  nitrate  or 
biguanide  nitrate,  or  ammonium  nitrate  and  di- 
evanodiamide,  with  or  without  the  addition  of 
nitroguanidine,  in  such  proportions  that  the  pro- 
duet  melts  below  130°  C.  Good  explosive  mixtures 
are  obtained  by  uniting,  for  example,  ammonium 
nitrate  6  8,  di.  \  anndiamide  06— 0-8,  and  nitni- 
guanidine  I '2—  2'5  parts  by  weight.  The  mixture 
h:is  high  explosive  power  and  great  stability,  is 
completely  homogeneous,  and  may  be  safely 
hapdled.— T.  St. 
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Colloid  bodies  [smokeless  powders];  Preparation  of 

.       W.   O.   Snelling,  Allentown,   Pa.        U.S. 

Pat.  1,305,946,  3.6.19.     Appl.,  14.8.17. 

Smokeless  powder  is  prepared  by  mixing  nitro- 
starch  with  an  agent,  e.g.,  liquid  trinitrotoluene, 
which  does  not  gelatinise  the  mtro-starch  during 
the  mixing  process,  and  subsequently  heating  the 
mixture  to  60° — 90°  C,  to  cause  "  colloidisation  " 
(gelatinisation). 

Explosive ;  Preparation  of  an  ■ .       R.   Mewes, 

Berlin.     Ger.  Pat.  301,796,  26.2.16. 

A  compound  of  oxygen  and  nitrogen;  with  or  with- 
out chlorine,  and  in  either  the  liquid  or  solid 
state,  is  mixed  with  a  non-combustible  absorbent 
such  as  ferric  chloride.  This  mixture  is  conveyed 
in  suitable  containers,  in  bulk  or  in  cartridge  form, 
to  the  place  where  it  is  to  be  employed,  and  a  liquid 
combustible  material  is  there  added  to  it  imme- 
diately before  use. — W.  J.  W. 

Hexanitrotriphenyl  phosphate;  Production  of . 

Imhausen  und  Co.,  and  K.  Lehmstadt,  Witten. 
Ger.  Pat.  302,501,  20.3.17. 

Thiphenyl  phosphate  is  nitrated  with  mixed  nitric 
and  sulphuric  acids  or  nitric  and  phosphoric  acids. 
The  former  mixture  at  50° — 60°  C.  gives  p-trinitro- 
triphenyl  phosphate,  and  at  80°  C.  a  good  yield  of 
the  2.4-hexanitrotriphenyl  phosphate.  The  latter 
is  not  sensitive  to  shock  and  so  is  a  serviceable  ex- 
plosive. More  prolonged  nitration  at  higher  tem- 
perature gives  picric  acid  sufficiently  pure  for  use. 

— H.  J.  H. 

Propellant  charges  containing  ammonium   nitrate. 

Verein.  Koln-Rottweiler  Pulverfabriken,  Berlin. 

Ger.  Pat.  303,979,  27.6.17. 
To  reduce  the  pressure  necessary  for  forming 
charges  of  which  ammonium  nitrate  is  an  in- 
gredient, and  also  to  avoid  evolution  of  smoke  on 
firing,  a  mixture  of  wood  charcoal,  2  parts,  and 
lampblack,  1  part,  is  added  to  the  composition.  The 
lampblack  serves  further  to  prevent  decomposition 
of  the  pressed  charges  during  drying  and  enables 
them  to  sustain  a  temperature  of  35°  C.  without 
fraeture.  To  prevent  absorption  of  moisture  wood 
tar  may  be  added  to  the  composition,  or  the  charges 
may  be  encased  in  a  protecting  composition  of 
nitroglycerin,  nitrocellulose,  and  aeutectic  solution 
of  tri-  and  dinitrotoluenes. — W.  J.  W. 

Explosives;  Manufacture  of in  a  form  in  which 

they  can  be  poured.  Sprengstoff  A.-G.  Carbonit, 
Hamburg.  Ger.  Pat.  307,040,  4.8.17. 
Two  metallic  nitrates  are  mixed  together  in  non- 
molecular  proportions  and  heated  to  a  temperature 
well  below  the  melting  point  of  either  of  them.  A 
halogen  salt  or  urea  may  he  added,  as  well  as  nitro 
compounds  to  increase  the  power  of  the  explosive. 
If  urea  is  added,  one  nitrate  only  may  be  used. 
Typical  compositions  are:  (1)  Ammonium  nitrate, 
SO;  sodium  nitrate,  10  parts.  (2)  Ammonium 
nitrate,  90 ;  sodium  nitrate,  5 ;  and  sodium  chloride, 
5  parts.  (3)  Ammonium  nitrate.  37-5;  urea,  6'25 ; 
sodium  chloride,  6'25  parts. — W   J.  W. 

Nitrocellulose;  Manufacture  of  .       Vereinigte 

Koln-Rottweiler    Pulverfabriken,    Berlin.       Ger. 
Pat.  307,120,  25.4.18. 
Instead  of  washing  the  nitrocellulose  by  displacing 
the  nitration  acids  with  water,  the  nitrocellulose  is    ' 
caused  to  travel  slowly  through  the  layer  of  water. 
Risk  of  mixing  acids  and  water  is  thus  eliminated. 

— W.  J.  w. 

Explosives;  Manufacture  of  from  hexanitro-   j 

diphenylamine  and  trinitrotoluene.  O.  von 
Schroetter,  Oberlossnitz-Radebeul.  Ger.  Pat. 
315,306,  3.2.12. 

Hexanitrodiphenylamine  is  added  to  molten  trini- 


trotoluene to  form  an  explosive  mixture,  which,  on 
account  of  its  greater  density,  is  more  active  and 

;    less  liable  to  disintegration  at  higher  temperatures 

'  than  the  product  obtained  by  mixing  the  com- 
ponents  and   subsequent  compression   of   the  mix- 

j    ture,  and  is  also  superior  in  regard  to  susceptibility 

'    to  shock  or  percussion. — L.  A.  C. 

Explosive  mixtures.  Atlas  Powder  Co.,  Wilming- 
ton, Del.,  Assignees  of  R.  L.  Hill  and  A.  J. 
Strane,  Tamaqua,  Pa.,  U.S.A.  Eng.  Pat. 
134,524,  1.9.19.  (Appl.  21.139/19.)  Int.  Conv., 
1.11.18. 

See  U.S.  Pat.  1,299,942  of  1919 ;  this  J.,  1919,  480  a. 


XXIII.-ANALYSIS. 

Condensers   [;  Laboratory  ].      F.   Friedrichs. 

Z.  angew.  Chem.,  1920,  33,  29—32. 

The  various  forms  of  laboratory  condensers  devised 
since  the  time  of  Liebig  are  discussed,  and  forty-five 
references  to  literature  are  given.  The  most 
efficient  condenser  appears  to  be  the  screw-form 
tube  with  five  threads  and  internal  cooling ;  this 
form  has  also  advantages  over  the  spiral  form  con- 
denser when  used  for  reflux  purposes. — W.  P.  S. 

Viscosity  measurements.  O.  Faust.  Z.  phvsik. 
Chem.,  1919,  93,  758—761. 

Viscosity  measurements,  by  the  method  of  noting 
the  time  taken  by  an  air  bubble  in  rising  through 
a  measured  vertical  column  of  liquid,  are  best  made 
with  tubes  24 — 18  mm.  diameter.  In  these  tubes 
the  time  is  independent  of  the  size  of  the  bubble 
and  the  diameter  of  the  tube.  (See  also  J.  Chem. 
Soc,  1920,  ii.,  166.1— J.  F.  S. 

Anah/sis;  Method  ot  stating  the  results  of .    A 

Thiel.    Chem.-Zeit.,  1920,  44,  31—32. 

It  is  suggested  that  the  results  of  analysis  be 
expressed  in  equivalent-units  per  100  grms.  or 
100  c.c.  of  the  original  substance. — W.  P.  S. 

Turbidimeter  for  solutions  of  gelatin,  cellulose,  and 
varnishes.  S.  E.  Sheppard.  J.  Ind.  Eng. 
Chem.,  1920,  12,  167—169. 

Fon  dealing  with  limited  quantities  of  liquids  an 
apparatus  is  described  which  operates  with  small 
constant  thicknesses  of  liquid  and  comprises  two 
superposed  opaque  line  gratings  arranged  to  rotate 
relatively  to  each  other  fives.  Elect.  World,  1910, 
939;  J.  Opt.  Soc.  Amer.,  1917,  100).  Viewed  by 
transmitted  light,  at  such  a  distance  that  the 
grating  lines  are  below  the  limit  of  resolution, 
parallel  dark  bands  are  seen.  If  a  scattering, 
turbid  medium  be  placed  in  front  of  the  crossed 
gratings,  the  visibility  limit  can  be  measured  by  the 
angle  through  which  the  gratings  must  be  turned 
to  make  the  bands  just  disappear.  Readings  with 
an  instrument  constructed  on  this  principle  can  be 
made  as  rapidly  as  with  a  polarimeter  or  refracto- 
meter.  and  the  result  can  be  expressed  as  per- 
centage clarity  referred  to  a  given  thickness  of  a 
standard  medium,  such  as  distilled  water  or 
lacquer  solvent. — S.  S.  A. 


A.    Mazuir.      Ann. 


Tin   salts;  Beaction   of  

Chim.  Analyt.,  1920,  2,  9. 

When  2  c.c.  of  a  neutral  or  alkaline  solution  of  a 
stannic  or  stannous  salt  is  mixed  with  2  c.c.  of  10  \ 
potassium  iodide  solution  and  2  c.c.  of  concen- 
trated sulphuric  acid  is  added,  a  yellow  crystalline 
precipitate  of  tin  iodide  is  obtained.  The  precipi- 
tate is  soluble  in  chloroform,  alcohol,  and  dilute 
hydrochloric  acid  and  is  decomposed  by  ether  with 
the  liberation  of  iodine.  Arsenic  and  antimony 
salts  yield  a  similar  reaction,  but  the  arsenic  iodide 
is    quite    insoluble    in    hydrochloric  acid    and    the 
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antimony   iodide  foniui  a  brick-red  flocculent  pre- 
cipitate.   Other  metals  of  the  antimony  group  do 
nterfere  with  the  reaction.     \V.  P.  S. 

Lead  and  bism  •       ration  and  determination 

of  —     .      G.    I. nir.      Ch.in.-Z.it..    19S0,   4-1,    71. 

\  nmi<  .nil  solution  of  the  two  metals  is  treated 
»ith  ammonia,  addad  drop  by  drop,  until  a  ^lieht 
turbidity  forms;  this  is  dissolved  by  the  addition 
ol  a  few  drops  >>i  nitric  acid,  saturated  ammonium 
nitrite  solution  and  sodium  nitrite  solution  are 
added,  the  mixture  is  diluted  to  ;iU>ut  •'>■- 

i    to   boiling;    when    nitrog sees    to    bo 

■  I.  the  precipitate  of  bismuth  hydroxide  and 
basic  nitrate  is  collected  on  a  filter,  washed  with 
bcit  water,  then  diassolved  in  nitric  acid,  the  solu- 
tion eraporated  and  the  residue  ignited  and 
».-inlicd  us  Bi.O,.  The  ignited  oxide  is  I 
with  nitric  and  hydrofluoric  acids  to  remove  silica, 
shea  washed  to  remove  traces  of  alkali,  and  again 
weigh  Itrate  from  the  bismuth  precipitate 

dined  with  acetic  acid  and  the  lead  precipi- 
tated and  weighed  as  chromate.  With  modification, 
the   method   ma  I    for    the   separation   or 

bismuth  and  cadmium.-    W    1'.  s. 

in   and   magnesium;   Estimation   of  in 

rent   .inline   media.      E.   Canals.     Hull.   Soc. 

Chun  .    L919,  '-'■"•.  855    858.     (See   this  J.,   1919, 

1 59  a.  797  v.' 

Knii  the  volumetric  estimation  oi  small  amounts  of 
•  -i ii in  it  is  recomnw  tided  that  the  magnesium 
should  first  be  precipitated  as  magnesium 
ammonium  phosphate  and  then  one  of  the  two 
following  methods  adopted  The  precipitate  is 
washed  oantrifngally  with  dilute  ammonia  solution 
and  tin  n  dissolved  in  just  sufficient  "•  hydrochloric 
acid,    the    phosphoric    acid    in    this    solution    being 

estimated  by  titration  with  an  uranium  solution 
(1  c.c.  =  0'-3  mgrm.  P,0  >.  using  cochineal  as  an 
indicator;  or,  the  precipitate  is  washed  with  a 
saturated  aqueous  solution  of  sodium  phosphate  and 
then  dissolved  in  hydrochloric  arid,  the  ammonia 
estimated  oolorimetrically  by  means 
Nesaler's  reagent.  The  results  arc  accurate  to 
0*3  mgrm.  "t  magnesium  by  the  first  and  to  O'Ol 
mgrm.   by   the  second  method. — W.   G. 

■nest;    Sensitive    reaction    fur   .     P.    H. 

Hermans.     Pharm.   Weekhlad,    L919,   56,   lull 
1316. 

Cabon  and  Raquet's  reaction  (this  •)..  1919,  574  a). 

in  which  a  red  coloration  is  produced  by  oxidising 

in   manganese   solutions   after   addition  of 

Mini  oxalate  and  acetic  acid,  was  discovered 
nid.  pendently  by  the  author,  and  incidentally 
employed  a.s  a  te«t  for  nitrogen  tetroxide  in  pre- 

of  chlorine  and  bromine     It  may  also  bi 
for  the  detection   "t    nitrites.     Suitable  oxidising 
are       potassium       permanganate       and 
bichromate,  had   pi  roxide,  nitrous  acid,  nitrogen 
Some  substances,  although  in  them- 
selves powerful   oxidising  agents,  have  a  negative 
but   can  be   made  effective  by  addition  of 
oamic  a.  id.    Such  are  hydrogen  peroxide,  potassium 
l-rsnlphate,     chlorine,     bromine,     iodine,     chloric 
acid,  i.xli'    aoid,  and  potassium  ferricyanide.     For 

the  mangan test,  lead  peroxide  is  most  suitable, 

as  it  is  stable  and  gives  no  coloration  alone.  The 
test  is  suffk icmtlv  sensitive  to  indicate  0'07  menu. 
manganese,  or  0"03  mgrm.  Bodium  nitrate,  in  1  c.C. 
of  solution.     The  r. d  coloration  is  due  to  formation 

omplex  alkali   manganese  oxalate. — W.  J.  W. 

imps,     liat.s      See  Un. 
Fischer  and  Breuer.     See  III. 
'•      Fischer  and  Gluud.     Sei    III. 


Iron  in  iron  ores.     Brandt       Si      \ 

Hydrogen  electrode,     Bailey.    Sn  XI. 

Amylolytie  aation.    Waksman.    See  XVIII. 

It     ring  water.     Ltters,     -•  ■    will. 

i .7 ute n  in  low-grade  flour.     Bouyer.     S«<    XI  \  1 

Hydrocyanic  add.   Henaul  and  Dowell.    Sei   WW 

Glycogen.    Thienlin.    See  XX. 

Ganassini.     Si  e  XX . 
Dichlorethyl   tulphide.     Yablick    and   others 

Li ,  foaci  tic  actd.     Arreguine  and  Garcia,    Si  t  X  X 

Icetone.     Goodwin.     See  XX. 

ilercury  in  organic  combination.     Francois.     Sen 
XX. 

1'vTKNTS. 

Furnace-gases;    Apparatus    for    ascertaining    thi 

composition  of  .     [Determination  •  </  carbon 

dioxide.']  F.  Cossor,  London.  Eng.  Pat.  138,156 
23.1.19.    (Appl.  1716/19.) 

A  miasi'Him;  vessel  of  known  capacity  is  connected 
to  the  furnace-flue  by  way    of    a    hand-controlled 

stop-valve,  and  also  to  a  closed  vessel  containing  a 
solution  of  caustic  potash  through  which  the  gas 
from  the  measuring  vessel  is  caused  to  pass,  a  ver- 
tical tube,  having  a  capacity  fully  equal  to  that  of 
the  measuring  vessel,  depends  from  the  latter,  and 
is  connected  by  a  U-tube  to  a  reservoir  of  inert 
liquid  (glycerin  and  water),  the  level  of  which  coin- 
cides with  the  bottom  of  the  depending  tube;  and 
an  indiarubber  pumping-hall  is  connected  to  the 
upper  end  of  the  reservoir  through  a  tube  provided 
with  a  venting  plug  and  a  non-return  valve.  The 
gas  outlet  of  the  absorption  vessel  communicates 
with  a  hand-controlled  vent  and  with  one  limb  of 
a  manometer,  the  other  limb  of  the  latter  being 
open,  graduated,  and  extending  at  a  slight  upward 
inclination  to  the  horizontal. — W.  E.  F.  P. 

Soluble  gas  constituent.*;  Apparatus  for  determin- 
ing   .     F.  W.  Sperr,  jun.,  Oakmont,  Pa.,  and 

A.  A.  Kohn,  Newark,  X.I..  Assignors  to  The 
Eoppers  Co.,  Pittsburgh,  Pa.  U.S.  Pat. 
1,818,602,  23.!M!i.     Appl.,  8.12.18. 

The  apparatus  comprises  two  concentric  chambers, 
connected  in  series  and  a  coil  in  each  chamber  im- 
mersed  in  a  gas-absorbing  liquid  therein,  the  length 
of  the  coil  being  greater  than   the  depth  oi    the 

liquid  in  which  it  is  immersed.  The  gas  under 
examination  is  passed  through  an  injector  jet  into 
tin     lower  end  of  one  coil,    and   the   injector   action 

causes  circulation  of  the  absorbing  liquid  through 
the  coil.     The  gas  is  afterwards  passed  in  a  similar 

manner  through   the  other  coil   to   remove  the   last 

traces  of  the  Boluble  constituent. 

lation  -  dt  pi  nding  on  tin-  relatione  between  the 
pressures,  densities,  temperatures,  and  per- 
centage -  i  as  of  gases;  Instrument  for 
facilitating  — —  and  recording  of  observations  of 
these  quantities.  P.  (1.  N.  Ommanev,  West- 
minster. Eng.  Pat.  139,146,  7.1.19.  (Appl. 
484/19.) 

Fat  in  mill;.    U.S.  Pat.  1,329.183.    See  WXa. 
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Patent  List. 

The  dates  given  in  this  list  are,  in  the  case  of  Applica- 
tions for  Patents,  those  of  application,  and  in  the  case  of 
Complete  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately  and"  to 
opposition  within  two  months  of  the  date  given. 

I.— GENERAL;  PLANT;  MACHINERY. 

Applications. 

Aktieselskabet  Myrens  Verksted.  Apparatus  for 
diving  solid  moist  substances.  8340.  Mar.  20. 
(Norway,  7.2.18.) 

Beeton,  and  Trufood,  Ltd.  Drying  organic  sub- 
stances.   9044.    Mar.  27. 

Christie.     Driers.     7966.     Mar.  17. 

Cloke  and  Smith.  Separating  and/or  concentrat- 
ing materials.     8591.     Mar.  23. 

Davies.  Emulsifiers.  8954.  Mar.  26.  (U.S., 
23.4.17.) 

Ellerm  (Ruzicka).  Effecting  reactions  'between 
gases  and/ or  vapours.     8938.     Mar.  26. 

Eairweather  (Aktiebolaget  Kvafveindustri). 
Heat  treatment  of  masses  or  liquids  by  gases.  7978. 
Mar.  17. 

Galvanizing  Equipment  Co.,  and  Lane.  Fur- 
naces.   8059.     Mar.  18. 

Head.  Roasting  or  calcining  furnaces  etc. 
8901.    Mar.  26. 

Larsen.  Burning  waterv  materials  in  kilns. 
8485.     Mar.  22.     (Denmark,'  4.6.19.) 

Martin  and  Richards.     8573.    See.  X. 

Merz.  Evaporation  of  liquids  with  recovery  of 
tlie  vapours.     7778.     Mar.  16. 

Peters.    Oystallising-pans.     8345.     Mar.  20. 

St.  Barbe.  Briquettes  and  process  of  making 
same.     7788.    Mar.  16. 

St.  Barbe.    Binding  loose  material  for  briquettes,    I 
road  surfaces,  etc.     7789.     Mar.  16. 

Sturgeon.  Centrifugal  separating-apparatus. 
8091.    Mar.  18. 

Svndicaat  Electro-Staal,  and  Vermaes.  Rotary 
kilns.     7713.     Mar.  15. 

Waterhouse,  and  Waterhouse.  Ltd.  Manufacture 
of  crucibles  etc.    8046.    Mar.  18. 

Worthington  Pump  and  Machinery  Corporation. 
Filter  press.    8798.     Mar.  25.    (U.S.,  9.3.18.) 
Complete  Specifications  Accepted. 

18,471  (1914).     Chantraine.    Furnaces.    Mar.  '-i. 

18,473  (1914).    Chantraine.     Furnaces.    Mar.  31. 

10,455  (1918).  Elektro-Osmose  A.-G.  Electro- 
osmotic  process  for  removing  water  from  materials. 
(135,817.)    Mar.  24. 

20,765  (1918).  O'Brien.  Continuous  fractional 
distillation.     (140,140.)     Mar.  31. 

21,927  (1918).  Boland.  Drying  process  and 
apparatus.     (140,145.)     Mar.  31. 

4967  (1919).  Lessing.  Rings  for  filling  absorp- 
tion towers,  distilling  columns,  etc.  (139,880.) 
Mar.  24. 

22,076  (1919).  British  Thomson-Houston  Co. 
(General  Electric  Co.).  Catalvzing  material. 
(140,011.)    Mar.  24. 

367  (1920).  Delaygue.  Solution  for  absorption 
refrigeration  processes.     (140,356.)     Mar.  31. 

II— FUEL;       GAS;      MINERAL      OILS      AND 

WAXES;  DESTRUCTIVE  DISTILLATION; 

HEATING;  LIGHTING. 

Applications. 

Bean.  Method  of  producing  gas.  8256. 
Mar.  19. 

Carpenter.  Purification  of  coal  gas  etc.  8699. 
Mar.  24. 

Engelke.     9050.     See  III. 

Field.    Coal  substitute.     7658.     Mar.  15. 

Franklin.     Fuel.     8971.     Mar.  26. 


Good  Inventions  Co.  Combustion  of  liquid  etc. 
fuel.     8270.     Mar.  19.     (U.S.,  6.6.16.) 

Hart.  Production  of  carbon  from  waste 
materials  etc.     8718.     Mar.  24. 

Hislop.     Fuel.     7783.     Mar.  16. 

International  Coal  Products  Corp.  Manufacture 
of  briquettes.     8955.     Mar.  26.     (U.S.,  18.2.18.) 

Kormann.     7994.     See  XII. 

Lund.     Gas  producers  etc.     9010.     Mar.  27. 

Pfeifer.     Production  of  gas  etc.    8327.     Mar.  20. 

Poppe.    7998.    See  IX. 

St.  Barbe.    7788  and  7789.    See  I. 

Smith,  and  Whit  en  all  Petroleum  Corp.  Oil- 
distilling  apparatus  etc.     8104.     Mar.  18. 

Smith  and  Tulloeh.  Gas  producers.  8593. 
Mar.  23. 

Thompson.  Furnaces  for  manufacture  of  gases 
etc.    8949.    Mar.  26.    (U.S.,  1.6.18.) 

Trotter.     Production  of  gasoline.   7956.   Mar.  17. 

U.S.  Industrial  Alcohol  Co.  Liquid  fuels.  8797. 
Mar.  25.     (U.S.,  12.10.17.) 

Wade  (Standard  Oil  Co.).  Distilling  petroleum. 
8361.    Mar.  20. 

Williams.  Manufacture  of  gas  -  purifying 
material.     8279.     Mar.  19. 

Complete  Specifications  Accepted. 

987  (1918).  Bouillon.  Dehydrating  peat 
(140,112.)     Mar.  31. 

16,820  (1918).  Soc.  de  Chimie  et  Catalyse  Indus- 
trielles.  Production  of  rich  gases  from  petroleum 
residues.     (140.128.)     Mar.  31. 

3916  (1919).  Smith.  Gasification  of  coal. 
(123,738.)    Mar.  31. 

12,923  (1919).  Bildt.  Producer-gas  furnace. 
(139,957.)    Mar.  24. 

14,848  (1919).  Steel.  Manufacture  of  fuel  from 
anthracite  duff.     (139,977.)     Mar.  24. 

26,395  (1919).  Vickers  and  Dickson  (Clayton). 
Composite  fuel.     (140,025.)     Mar.  24. 

III.— TAR  AND  TAR  PRODUCTS. 

Application. 

Engelke.  Treating  hydrocarbon  oils,  tars, 
asphalts,  etc.     9050.     Mar*  27. 

Complete  Specifications  Accepted. 

15,440  (1919).  Burt,  Boulton,  and  Heywood.  and 
Miles.  Manufacture  of  carbazole.  (139,981.) 
Mar.  24. 

21,360(1919).  Morris  and  Co.,  and  Morris.  Sul- 
phonation  and  chlorination  of  aromatic  substances. 
(140,007.)     Mar.  24. 

IV.— COLOURING  MATTERS  AND  DYES. 
Application. 

Ges.  f.  Chem.  Ind.  in  Basel.  Manufacture  of 
substantive  o-oxyazo  dyestuffs,  copper  compounds 
thereof,  and  their  application  in  dyeing.  8920. 
Mar.  26.     (Switz.,  1.5.19.) 

V.— FIBRES;  TEXTILES;  CELLULOSE; 
PAPER, 

Applications. 

Bouillon  and  Worms.  Apparatus  for  producing 
cellulose  threads.     7634.     Mar.  15. 

British  Cellulose  and  Chemical  Manuf.  Co., 
Briggs,  Clotworthv,  and  Dreyfus.  Manufacture  of 
fibres  and  fabrics.'    7929.     Mar.  17. 

British  Cellulose  and  Chemical  Manuf.  Co.,  and 
Row  Production  of  artificial  filaments.  8880. 
Mar.  26. 

Bronnert.  Manufacture  of  viscose  silk.  8000  and 
8451.    Mar.  17  and  22. 

Fort,  Lumsden,  Mackenzie  and  Robinson.  Scour- 
ing vegetable  yarns  and  fabrics.    8972.    Mar.  26. 

Goldberg.  Protecting  from  fire  inflammable  sub- 
stances.   7792.   Mar.  16.    (Ger.,  27.6.19.) 

Hart.    Degumming  ramie  fibre.    8599.    Mar.  23. 

Langwell  and  others.     8115.    See  XVIII. 
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Minton.   Drying  paper  etc.  B908    8911.   Mar.  86. 
Pan!     Recovery  .>t  grease  front  waste  liquors  from 
tcouring.    B766.     Mar.  36. 

«.,...•  irtific  de  la  Vonlte     Waterpi 
and    itrengthening    threads    and    fabrics. 
Mar.  ST.     CTr.,  11J.20.) 

VI      BLEACHING;    DYEING;    PRINTING; 
FINISHING. 

Arri .u  LTIOKS. 
Fort,  Lumsden,  Mackenzie,  ami  Kobiiison.  S 
ing  and  bleaching  yarns  etc.  composed  "i  vegetable 
ontaining dyed  effect  threads  or  fibres    8366. 

M         L'ii 

i    Chem.  Ind.  in  Basel.     B920.    S«<  IV. 
itaJ      Dyeing.    B394.     Mar.  23. 
Valla.--.     Dyeing-vats.     7844.     .Mar.   1(3.     (Fr., 

,.l ..-.  I 

in  m:   Siti  n  U  ITION8    A i  I  i  i  i  .  . 

Saundevan,  Ltd.,  and  Evans.    Fire- 
fabrios.     (1  10,309.)    \l  ir.  31. 

-;>  irp     Mi  eum  of  fastening  'I 
ial,     ami    waterproofing    same.       (140,222.) 
31. 
1  (1919)      Gaston  and  Rushton.     Dye  jigs. 
Mai    24. 

VII.— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 
Applications. 
rli.   Manufacture  of  formates.  7922.  Mar.  17. 
G      ih. mi.     Extraction    of    potash    from    blast- 
Inraace  <lust  and  recovery  of  metalliferous  residue. 
22. 
Nitrogen  Corporation.      Production  of  nitrogen 

Mar.  15.    (U.8.,   1.9.17.) 
Nitrogen  Corporation      Production  of  ammonia. 

Mar.  15.    (U.S.,  17.H.19.) 
Poppe.     7996      Sei  l\ 
Soc.    Anon.    I'Azote   Francois.     Manufacture   of 

B471.    Mar.  32.    iSwitz..  22.:). 19.) 
Wil.l.  i  in. in.       Production    of    hypochlorites    and 
chlorat<         78.32      M  ir.  16. 

~     U'IFICATION-    Ail  I  i'TKD. 

7661    (1918).      Hiilin.      Preparation   of  anhydrous 

orides.     (140,114.)     Mar.  SI. 

1    (1919).     Barnes.     Preparation  of  barium 

hydroxide     from     barium     sulphide.  (140,397.) 

31.  V      >        ' 

24,039(1919).    Barbe.   See  XVI. 

r6  (1919).    Salawerk  Heilbronn  A.-O.    Pro,.-, 
king  sodium  sulphate.     (134,214.)     Mar.  81. 

Vm.— GLASS;  CERAMICS. 
Applications. 

3cl I  ol   Science  and  Technology,   Im- 

rrust,   Mellor,  and   M e.     Manufacture  of 

136.     Mar.  2(). 
Hancock.    Manufacture  of  pottery  and  porcelain 
K  I.       Mar.  25. 

fired   ovens  or  kilns  for  tiles,  not- 
*«n  17.      Mar.    18. 

a.    Vitrefied  product.    818;i.    Mar.  22. 

BUILDING   MATERIALS. 
Applications. 

Manufacture  of  bricks.   8355.    Mar.  19. 
1         .rune.       Manufacture    of   cement    from    blast- 
furnai  •;•,!       Mar.  25. 

riks  Aktiebolagct   Kronsten.     Insulating  and 

budding  material.  7901.  Mar.  17.  (Sweden.  19.3.19  l 

k    and    Monnoyer.       Manufacture   of 

compositions  for  covering  i.    Mai.  17 

Poppe.     Utilisation  ol  combu  brick 

etc.   ovens,    and    manufacture   of   sulphurous    pro- 

Mar.  17 

-     B  ■"-        -  i  i. 


St.  Barbe.  Manufacture  of  hinders  for  road- 
making  etc.  materials.     7790.     Mar.  lti. 

Smith.  Manufacture  of  concrete  blocks,  bri- 
quettes, etc.     7848.     Mar.  18. 

COMl'I.ITI      Sl'l  I'll  II    I'llnNI     All   I  111  II. 

16,680  (191  I).     Mellerah-Jackson  (Krapp  A.-G.). 

Manilla.  *  me  ol  Poi  I  land  cem  m .     \lar.  31 . 

14,789  (1919.)  Lambert.  Hardening  and  pre- 
serving permeable  soft  (roods,     (139,974.)     Mar.  "-'I 


V     METALS:    Ml.i  U.I.I  RGY,    INCLUDING 

KI.Kt  IIHi-MI    I  M.I.I  RQY. 

Applications. 

Annaiile.  Extraction  of  copper  from  its  ores 
7791       Mar.  16. 

Blair.  Open-hearth  furnaces.  7986  and  8098 
Mar.  17  and  LB.     I  U.S  .  13.9.16  and  20.7.17.) 

Blanch.  Manufacture  of  tungsten  from  its  ores. 
7648.      Mar.    16. 

British  Thomson-Houston  Co.    (General  Electric 

Co.).     Treatment  of  metals.     8313.     Mar.    19. 

Champion.   Cast-iron  welding  flux.  7657.  Mar.  16. 
Clark,  and  Metallurgical  Plan!  Construction  Co. 

Heat    treatment    of    metallic   etc.    objects.      —  ■  i r i ' 

Mar.    18. 

Cochrane.    8764.    8ee  IX. 

Conroy,  and  Harper,  Suns,  and  Bean.  Furnace 
for  tinning  etc.     7771.    Mar.  10'. 

Duke.    Alloy-.    B701.    Mar.  21. 

Bdser  and  Wood.  Concentration  of  ores  by  flota- 
tion.    8358.     Mar.  20. 

Greatham.   8380.  See  VII. 

Hadfield.    Manufacture  of  steel.    8103.    Mar.  18. 

Marks  (Scovill  Mantif.  Co.).  Melting  and  re- 
ducing metals.    7»ili:i.    .Mar.  15. 

Martin  and  Richards     Treatment  of  pulverul  .it 

or  granular  material  with  gases,  particularly  roast- 
ing of  ores  etc.    S573.    .Mar.  2.1. 

Mathya  (U.S.  High  Speed  Steel  and  Tool  Corp.). 
High-speed  tool  material.    8728.    Mar.  24. 

Metallbank  u.  Mctallurgische  Ges.  Bearing 
metals.    8727.     Mar.  21.    (Ger.,  18.1.17.) 

Mueller  and  Schwers.  Extraction  of  metals  from 
.  omplex  ores.    8019.    Mar.  18. 

.National  Malleable  Castings  Co.  Steel.  8!>50. 
Mar.  26.    (U.S.,  21.5.15.) 

National  Malleable  Castings  Co.  Alloyed  steels 
8957.    Mar.  26.    (U.S.,  21 .5.15.) 

National  Malleable  Castings  Co.  Preparing  iron 
lor  eastings.    8962.    Mar.  26.    (U.S.,  17. 1 1.15.) 

Preston.    Colouring  metal.    7751.    Mar.  16. 

Stock.  Production  of  metals  in  electric  furnace. 
B719.     Mar.  24. 

Sulman.  Treatment  of  low-grade  garnierite  ores. 
8368.     Mar.  L9. 

United  Lead  Co.  Hard  lead  alloys.  8960.  Mar. 
26.    (U.S.,  2.10.18.) 

Complete  Specifications  Accepted. 

12,590(1917).  Krnpp  A.-G.  Grusonwerk.  Treat- 
ment of  ores.     (109,271.)    Mar.  31. 

5811  (1918).  Gontermann.  Basic  Bessemer  pro- 
cess  for  producing  steel.    (115,027.)    Mar.  31. 

22ssi  (MHO).  Boisselier.  Solder  for  aluminium. 
(124,715  i    Mar.  24. 

10,132(1919).    Cunningham,  and  Stein  and  Atkin- 
son.     Furnaces    for    heat    treatment    of    metals 
i  I  10,238.)    Mar.  31. 

18.597  and  17,785  (1919).  Leathart,  and  Locke, 
Blackett,  and  Co.    Refining  lead.  (140.278..)  Mar.  31. 

11,111  (1919).  Cunningham.  Preparing  alu- 
minium or  its  alloys  for  electro-plating.  (139,967  > 
Mar.  24.  vi- 

17,573(1919).    Wale  and  Wale.    Composition  for 

coating  metals  with  tin  or  tin  alloys.  (140,294  I 
Mar.  31. 

28,746  (1919)  Soc.  des  Alliages  et  Bronzes 
Forgeables.       Tilting  crucible  or  melting-pot  fur- 

i  i  10  015    '      Mar.  24. 
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XL— ELECTRO-CHEMISTRY. 
Applications. 

Beswicfc.  Electric  storage  batteries.  8065. 
Mar.  18. 

Marks  (Scovill  Manuf.  Co.).  Electric  furnaces. 
7664.     Mar.  15.  ,       . 

Scovill  Manuf.  Co.  Automatic  control  mechanism 
for  electric  furnace-.  8711.  Mar.  24.  (U.S., 
26.6.18.)  .     , 

Soc  Metallurgique  du  Fravol.  Electric  furnaces. 
8444.     Mar.  22.   (Fr.,  7.1.20.) 

Stock.     8719.     See  X. 

Complete  Specifications  Accepted. 

10,455  (1918).     Elektro-Osmose  A.-G.     See  I. 

14J06  (1918).  Jungner.  Primary  galvanic  bat- 
teries with  unalterable  electrolyte.  (118.843.) 
Mar.  31. 

2H.375  (1918).  Imberv.  Electric  muffle  furnaces. 
(140,138.)     Mar.  31. 

21,831  (1918).  Fenton.  Electric  furnaces. 
(139,843.)     Mar.  24. 

XII— FATS;  OILS;  WAXES. 
Applications. 
Arii.     Apparatus  for  separating  oil  or  fat.     8805. 

Mar.  25. 

Kormann.    Treating  oil.     7994.     Mar.  17. 

Paul.     8766.     See  V. 

Quick.  Treatment  of  animal  and  vegetable  oils. 
s'C>4.     Mar.  20. 

Rankin  and  Self.     Extraction  of  oils,  fats,  alka- 
loids, etc.,  by  volatile  solvents.     7803.     Mar.  16. 
Complete   Specification  Accepted. 

6142  (1919).  Naaml.  Vennoots.  A.  Jurgens' 
Veretn.  Fabr.  Recovering  oils  and  fats  from  soap- 
free  waste  water.     (124.220.)     Mar.  24. 

XIII— PAINTS;    PIGMENTS;    VARNISHES; 
RESINS. 

Application. 
British  Thomson-Houston  Co.     (General  Electric 
Co.).     Protecting-compositions.     7944.     Mar.  17. 
Complete  Specifications  Accepted. 
290  (1919).     Flakes  A/S..  and  Schou.     Manufac- 
ture    of     painting     and     priming     compositions. 
(140,147.)     Mar.  31. 

18,392  (1919).  Barbe.  Manufacture  of  a  white 
pigment.     (140,301.)     Mar.  31 

XIV— INDIA-RUBBER ;   GUTTA-PERCHA. 
Applications. 

Allenet  et  Cie.  Vulcanising  rubber.  8117.  Mar. 
18.     (Fr.,  15.1.20.) 

Tudor  (Tudor).  Utilisation  of  waste  rubber. 
<*810.     Mar.  25. 

XV.— LEATHER;  BONE;  HORN;  GLUE. 
Applications. 

Br,ay  (Indian  AYood  Products  Co.).  Manufacture 
of  catechiu  and  catechu  tannic  acid.   8681.   Mar.  24. 

Knudsen.    Tanning  fish  skins.    8416.    Mar.  22. 

Knudsen.  Manufacture  of  fish  glue  and  isinglass. 
8417.     Mar.  22. 

Marris,  and  Walker  and  Sons.  Process  for  tan- 
ning.   8861.    Mar.  26. 

Ross,  and  Walker  and  Sons.  Epilation  of  skins. 
8739.    Mar.  25. 

Complete   Specification   Accepted. 
7479    (1918).        Weiss.        Manufacture   of   horny 
masses  from  casein.     (115,439.)   Mar.  31. 

XVI.— SOILS ;   FERTILISERS. 

Complete  Specifications  Accepted. 
18,536  (1919).     Norsk  Hydro-Elektrisk  Kvaelstof- 
aktieselskab.     Fertilisers  containing  nitrogen  and 
phosphoric  acid.   (132,496.)   Mar.  24. 


24.039  (1919).     Barbe.     Process  for  granulating 
cyanamide.    (140,331.)    Mar.  31. 

XVIII— FERMENTATION  INDUSTRIES. 

Application. 
Langwell,  and  Power  Gas  Corp.    Fcrmentatiuii  of 
cellulose.     8115.     Mar.  18. 


XIX. 


-FOODS;  WATER  PURIFICATION ; 
SANITATION. 


Applications. 

Baker  and  Sons,  Head,  and  Prescott.  Treatment 
of  food  products  etc.     7950.     Mar.  17. 

Beeton,  and  Trufood,  Ltd.     9044.     See  I. 

Horlick.  Food  compound.  8310.  Mar.  20.  (U.S., 
22.1.18.) 

Marris,  Ross,  ami  Walker  and  Sons.  Preserving 
animal  and  vegetable  matter.    8860.    Mar.  26. 

Sherman.    Preserving  meat.     7960.     Mar.  17. 

AVood.  Food  compositions.  8229  and  8230.  Mar. 
19.     (U.S.,  19.3.19.) 

Complete  Specifications  Accepted. 

1083  (1919).  Wauquier  et  Cie.  Desiccation  of 
potatoes  and  other  vegetable  substances.  (122,422.) 
Mar.  31. 

5028  (1919).  AA'hyte  and  Fothergill.  Apparatus 
for  treating  sewage  and  other  effluents.  (140,189.) 
Mar.  31. 

6142  (1919).  Naaml.  Vennoots.  Jurgens'  Vereen. 
Fabr.     See  XII. 

17,070(1919).  Chalas.  Drv  and  soluble  extract  of 
raw  meat.     (129,639.)    Mar.  31. 

XX— ORGANIC  PRODUCTS;   MEDICINAL 

SUBSTANCES;   ESSENTIAL  OILS. 

Applications. 

Bielouss.  Treatment  of  aromatic  materials.  8804. 
Mar.  25. 

Commercial  Research  Co.  Side-chain  oxidation. 
8208.     Mar.  19.     (U.S.,  7.4.19.) 

Imray  (Monsanto  Chemical  Works).  Production 
of  saccharin.     8470.     Mar.  22. 

Lombaers.  Extraction  of  eaffein  from  coffee 
beans.     8276.     Alar.  19.     (Holland,  13.6.19.) 

Rankin  and  Self.     7803.     See  XII. 

Soc.  Anon,  de  Prod.  Chimiques.  Production  of 
acetaldehvde  for  acetylene.  8648.  Mar.  24.  iFr., 
24  3.19.)  " 

Complete   Specification   Accepted. 

9019  (1918).  Pascal.  Synthetic  manufacture  of 
ethvl  alcohol  and  ethyl  acetate.   (140.115.)   Mar.  31. 

21,360  (1919).  Morris  and  Co.,  and  Morris.  Srr 
III. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Application. 
Elliott.    Photography.    8176.    Alar.  19. 

Complete  Specifications  Accepted. 
4390  (1919).     Smith.     Scren  plates  and  films  for 
colour  photography.     (139,871.)     Mar.  24. 

28,247  (1919).  Finnegan  and  Rodgers.  Produ.ing 
coloured  photographs  or  kinematograph  films. 
(140,349.)     Alar.  31. 

XXII—  EXPLOSIVES;  AIATCHES. 

Complete   Specification   Accepted. 

26,827  (1919).  Mellgren.  Alanufacture  of  ignit- 
ing composition  for  matches.     (140,026.)    Alar.  24. 

XXIII.— ANALYSIS. 

Complete  Specification  Accepted. 

3171  (1919).  Johnson  and  Brearley.  Apparatus 
for  testing  the  hardness  of  materials.  (140,165.) 
Alar.  31.   " 
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I.-GENERAL;  PLANT;  MACHINERY. 

Distillation  and  rectification.     L.  (iav.     Chim.  et 

IihI.,   1890,  i.  157—166. 
In   ;i  continuous  colamil   the  part  below  the  inlet 
:ur  tin'  liquid  bo  be  rectified  nrvoa  for  the  volatilisa- 

lion,  anil  the  part  above  for  tho  rectification  of 
the  liquid.  According  to  one  method  of  working, 
in  which  each  section  of  the  lower  part  re.  .i\.  .  a 
supply  of  beat  and  ih.-  upper  part  is  cooled  through- 
out it*  entire  length,  the  contact  between  the 
liquid  and  the  vapour  phases  is  reduced  to  a  mini- 
mum. In  the  other  method  the  whole  of  the  heat 
is  supplied  to  the  lowest  section,  which  is  often  a 
boiler,  and  the  cooling  is  confined  to  the  reflux 
denser  mounted  on  the  top  of  the  column;  in 
this  method  the  contact  between  the  phases  is  at  a 
maximum.  It  is  shown  that  the  second  method  is 
the  more  efficient;  and  a  number  of  formulae,  tables, 
and  curves  are  given  from  which  u  is  deduced  that 
in  the  second  method  the  number  of  sections 
required  in  the  lower  or  vaporising  portion  of  the 
column  is  governed  by  the  composition  of  the  liquid 
to  bo  notified  and  is  practically  independent  of 
the  amount  of  heat  supplied,  whereas  in  the  upper 
or  rectification  portion  of  the  column  the  number 
of  sections  nocessary  does  depend  upon  the  amount 
of  heat  supplied  to  the  bottom  section,  but  has  a 
minimum  value  which  depends  on  the  desired  com- 
position of  the  condensed  liquid  to  be  collected. 

— W.  H.  C. 

Patents. 
poration  of  wafer  from  aqueous  liquids.     A.-G. 
Kummler  A   Matter,  Aarau,  Switzerland.     Eng. 
Pat.  123.716.  24.10.18.     (Appl.  17,387/18.)     Int. 
Conv.,  26.2.18. 

In  the  process  in  which  the  vapour  given  off  from 
a  liquid  on  evaporation  is  heated  by  compression 
and  used  to  evaporate  more  of  the  same  liquid,  part 
of  the  compressed  vapour  is  blown  into  tho  liquid 
by  one  or  more  open  steam  jets,  while  part  passes 
through  a  coil  or  other  known  type  of  heat  trans- 
mitter.—B.  M.  V. 

Separating ;  Method  of  and  apparatus  for or 

separating  and  recovering  (and  if  desired  loath- 
ing) oil,  grease,  fat,  or  fatty  matter  or  tlie  like 
or  other  material  from  water  or  other  liquids  or 
for  the  separation  of  two  liquids  of  different 
densities.  L.  Linden,  London.  Eng.  Pat.  138,655, 
19.7.18.     (Appl.  7430/18.) 

A  separating  chamber  is  divided  into  three  com-  | 
partments  transversely  to  the  direction  of  the  flow 
of  liquid.  The  first  and  third  compartments  are 
narrow  and  are  formed  by  downward  projections 
from  the  roof.  The  liquid  enters  at  the  liquid  level 
at  one  end  of  the  chamber,  passes  down  the  first 
compartment  to  the  lower  part  of  tho  chamber,  and 
then  horizontally  across  the  chamber  to  the  third 
compartment,  where  it  passes  upwards  to  the  outlet 
at  the  same  level  as  the  inlet.       Transverse  baffle 

f llates  of  short  height  prevent  disturbance  of  the 
iquid  in  the  middle  compartment,  whilst  permit- 
ting  light    material    to    rise    to    the   surface.      This 
material  is  withdrawn  through  a  pipe  at  the  liquid 
r  an  opening  in  the  roof  by  raising  the  head 
of  liiiiiid.     Fatty  material  may  be  first  melted  and 
washed    by    the   injection    of   steam    through    pipes 
below  the  floating  material.     Below  the  level  of  the 
horizontal  current  of  liquid  are  placed  transverse 
bailie  plates  of  short  height  for  directing  the  heavy 
d,  falling  out  from  the  current,  into  pockets 
formed    in    the    bottom    of    the    chamber.      These 
•  •  exit   valves   below,  and   are   provid  -I 
with  perforated  pipes  for  the  treatment  of  the  de- 
posited sludge  before  removal  if  desired. — J.  H.  J. 


Mixing  machines.  J.  It.  Webb.  Wolverhampton, 
and  Etanaome  *et  afehr  Machinery  Co.,  Ltd., 
London.  Kng.  Pat.  139,018,  11.3.19.  (Appl. 
6090 

A  smut  revolves  in  a  trOUgh-Iike  vessel  and  carries 
a   number  of  discs  or  wheel  like  mixing  members 

inclined  to  the  shaft  and  to  each  other.    The  trough- 
like    container    need    have    only    one    aperture    for 
tilling  and  emptying,   living  rotated   tin. 
180°  for  the  latter  purpose.— B.  If.  V . 

i  undenting  apparatut  for  refrigerating  machines. 

L.  Chew  und  W.  I''.  Jennings,  London.  Eng   Pat 

139,361,  14.5.19.  (Appl.  12,134/19.) 
(Ink  or  more  vertical  series  of  horizontal  tubes  is 
divided  into  groups  by  headers  at  tho  ends  of  the 
tubes,  the  groups  decreasing  in  number  (or  size)  of 
tubes  from  tho  bottom  upwards,  so  that  tho  volocity 
of  the  vapour,  which  passes  upwards  inside  the 
tubes  in  zig-zag  fashion  and  decreases  in  volume 
because  of  condensation,  may  remain  constant. 
The  tubes  are  cooled  by  a  water  spray  outside,  and 
their  ends  are  reduced  in  diameter  so  that  they 
inn  be  fastened  (e.g.,  by  welding)  into  the  headers 
and  yet  lie  very  close  to  each  other  in  order  to  main- 
tain a  uniform  film  of  cooling  water.  The  interiors 
of  the  headers  are  provided  with  baffles  sloping 
downwards  to  effect  separation  of  the  liquid  and 
vapour. — B.  M.  V. 

Drying  cylinders;  Steam  inlet  and  water  outlet  of 

.  J.  O.  Lundberg,  Borge,  Norway.  U.S.  Pat 

1,331,994,  24.2.20.    Appl.,  24.6.19. 

The  hollow  trunnion  of  a  drying  cylinder  is  pro- 
vided with  a  removable  cap  which  does  not  rotate 
with  the  cylinder;  the  cap  carries  a  steam  inlet 
pipe,  a  water  outlet  pipe  extending  into  and  bend- 
ing down  to  near  the  lowest  point  of  the  cylinder, 
and  a  window  to  permit  observation  of  the  water 
tube.— B.  M.  V. 

Dryer.  R.  C.  Newhouse,  Wauwatosa,  Assignor  to 
Allis-Chalmers  Manufacturing  Co.,  Milwaukee 
Wis.  U.S.  Pat.  1,332,137,  24.2.20.  Appl.,  26.6.18! 
A  cylindrical  casing  contains  a  number  of  tubes 
extending  the  length  of  the  casing.  The  tubes 
have  a  segmental  cross-section,  and  are  so  arranged 
that  an  annular  chamber  is  formed  between  the 
casing  and  the  tubes,  and  radial  spaces  separate 
the  individual  tubes.  The  annular  chamber  and  the 
radial  spaces  are  all  in  communication  with  one 
another. — L.    A.    C. 

Dry-kiln.  O.  W.  Degen,  Alameda,  and  W.  Degen, 
San  Francisco,  Cal.  U.S.  Pat.  1,332,164,  24.2.20. 
Appl.,  9.8.18. 

A  chamber  containing  the  goods  to  be  dried  is  con- 
nected with  a  furnace  by  a  duct;  the  furnace  is 
provided  with  a  chimney  and  also  with  a  sheet 
metal  air-pipe  leading  from  the  outer  air  across  the 
fire  to  a  point  in  the  duct  leading  to  the  dryer,  so 
that  clean  warm  air  is  drawn  into  the  dryer. 
Dampers  are  arranged  so  that  tho  products  of  com- 
bustion can  be  sent,  as  desired,  up  tho  chimney  or 
into  tho  dryer  along  with  tho  clean  air. — B.  M.  V. 

filter  [;  Ultra 1.     J.  F.  Wrait,  Niagara  Falls, 

-N.y.  U.S.  Pat.  1,331, 732,  24.2.20.  Appl.,  30.8.17. 

An  ultra-filter  is  constructed  of  a  colloidal  membrane 
supported  by  a  closely  woven  wire  fabric  with  a 
smooth  surface  next  the  membrane.  Tint  wire  fabric 
is  hacked  by  a  plate  with  grooves  for  leading  away 
the  filtrate.  The  whole  is  fixed  in  an  apparatus 
adapted  to  withstand  high  pressures,  with  charging 
and  pressure  connections  on  one  side  of  the  filter' 
and  discharge  and  negative  pressure  connections 
on  the  other  side. — J.  H.  J. 
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Separator;    Revolving .       A.     B.     Carstens, 

Monterey,  Mexico,  Assignor  to  The  American 
Metal  Co.,  Ltd.,  New  York.  U.S.  Pat.  1,331,802, 
24.2.20.    Appl.,  1.10.18. 

A  separator  for  molten  materials  of  differing 
specific  gravity  consists  of  a  rotary  cylindrical 
vessel  provided  with  two  sets  of  tap  holes  diametri- 
cally opposed  in  the  ends.  The  axis  of  the  cylinder 
is  slightly  inclined  to  the  horizontal,  and  axially 
disposed  openings  in  the  ends  serve  for  the  admis- 
sion of  material  and  heat  to  the  interior. — T.  St. 


Heating  or  coolinij  apparatus.  R.  Achard,  Lvon, 
France.  U.S.  Pat.  1,332,092,  24.2.20.  Appl., 
26.12.17. 

A  number  of  short  doubled-walled  tubes  (the  spaces 
between  the  two  walls  being  narrow)  are  arranged 
horizontally  in  groups,  with  vertical  pipes  connect-  ! 
ing  alternate  ends  of  the  tubes.  The  liquid  to  be 
heated  or  cooled  is  passed  through  the  vertical 
pipes  and  the  short  tubes,  and  the  heating  or  cool- 
ing medium  through  the  jackets  of  the.  double- 
walled  tubes.— B.  M.  V. 

Atomising  liquids  for  purposes  of  drying,  concen- 
tration, mixing,  or  reaction  ;  Apparatus  for . 

L.  Galland,  Berlin-AVilmersdorf.  Ger.  Pat. 
307,152,  21.10.17. 
Rows  of  jets  are  grouped  in  one  or  more  clusters 
in  an  atomising  or  drying  chamber.  Each  row  or 
cluster  has  its  own  separate  supply  of  compressed 
air  and  liquid.  Drying  of  the  atomised  liquid  is 
effected  more  quickly  than  is  possible  by  the  use  of 
long  atomising  tubes  passing  through  the  chamber. 

—J.  S.  G.  T. 

Kilns   for    bvrning    cement,    lime,    dolomite,    etc.; 

Compressed  air  inlet  for .     Amme,  Giesecke 

und    Konegen    A.-G.,    Brunswick.        Ger.     Pat. 
315,775,  11.5.18. 

The  mouth  of  the  inlet  is  divided  into  channels 
by  a  grating  composed  of  rods  of  rhombic  cross- 
section,  each  of  which  can  be  separated  into  two 
parts  of  triangular  cross-section.  The  inner  side  of 
the  grating,  which  is  the  more  liable  to  damage  by 
heat  and  mechanical  wear,  is  therefore  easily  re- 
placed, whilst  the  sound  rear  portion  can  be  re- 
tained; the  device  also  facilitates  the  clearing  of 
the  narrowest  parts  of  the  air  channels  if  these 
become  choked. — D.  F.  T. 

Filter  haves.  A.  R.  Peck,  Los  Angeles,  Cal.,  U.S.A. 
Eng.  Pat.  139,390,  22.10.18.     (Appl.  16,240/19.) 

See  U.S.  Pat.  1,282,280  of  1918;  this  J.,  1919,  34  a. 

Filter-press  and  the  like.  J.  Miller,  Assignor  to 
G.  Fletcher  and  Co.,  Ltd.,  Derbv.  U.S.  Pat. 
1,331,350,  17.2.20.    Appl..  3.6.19. 

See  Eng.  Pat.  126,265  of  1919;  this  J.,  1919.  397  a. 

Refrigeration ;  Process  of  .     "\V.  R.  Ormandy, 

London,  Assignor  to  Seav  Syndicate,  Ltd.,  Man- 
chester. U.S.  Pat.  1,331,356,  17.2.20.  Appl.. 
13.4.17. 

See  Eng.  Pat.  107,040  of  1916;  this  J.,  1917,  917/ 

Orinding-mill  and  tumbling  comminuting-body 
therefor.  R.  C.  Newhouse,  Assignor  to  Allis- 
Chalmers  Manufacturing  Co.,  Milwaukee,  Wis. 
U.S.  Pat.  1,331,964,  24.2.20.    Appl.,  29.4.1.3. 

See  Eng.  Pat.  101,055  of  1916;  this  J.,  1916.  954. 
Cooling  chambers.     Eng.  Pat.  139,383.     See  XIXa. 
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Coking   plants;   Standardisation    of   .     O.   M. 

Schadeck.     Stahl  u.  Eisen,  1919,  39,  1349—1350. 

The  necessity  of  standardisation  of  existing  coking 
plants  is  discussed.  No  actual  standards  are  sug- 
gested, but  the  author  recommends  the  standardisa- 
tion of  pipes,  dampers,  arches,  and  the  like,  and 
the  construction  of  standard  units  in  new  plants. 

—A.  G. 

Coal   yas;  Composition  of  the   unsaturated  hydro- 
carbons present  in  .     F.  S.  Sinnatt  and  L. 

Slater.     Analyst,  1920,  45,  85—87. 

Coal  gas  was  passed  at  the  rate  of  10  litres  per  hr. 
through  wash-bottles  containing  bromine;  at  the 
end  of  the  absorption  period  the  liquid  in  the 
bottles  was  washed  with  dilute  sodium  hydroxide 
solution,  then  with  water,  and  dried  over  anhydrous 
potassium  carbonate.  Two  experiments  were  made, 
700  litres  of  gas  being  used  in  the  first  and  1500 
litres  in  the  second,  the  weights  of  liquid  bromides 
obtained  being  235  and  520  grms.  respectively.  The 
liquid  was  distilled  under  15  mm.  pressure,  the 
fractions  boiling  below  100°  C.  and  between  100°  C 
and  145°  C.  being  collected  separately.  The  frac- 
tion boiling  below  100°  (15  mm.)  was  then  fraction- 
ally distilled.  From  the  results  of  the  two  experi- 
ments it  is  calculated  that  the  composition  of  the 
unsaturated  hydrocarbons  was  respectively  ethyl- 
ene, 83-8,  84-3;  propylene,  13-4,  11-8;  butylene,  17, 
2'3;  and  amylene,  V0,  1'5%  by  vol.  The  gas  con- 
tained 3'5 — 4'5      of  unsaturated  hydrocarbons. 

— W.  P.  S. 

[Gas]  purification ;  Oxide  ■ .     G.  W.  Anderson. 

Gas  J.,  1920,  149,  688—690. 
The  best  working  results  are  obtained  when  3 — 4 
cb.  ft.  of  oxide  is  provided  for  every  100,000  cb.  ft. 
of  gas  per  annum.  Figures  are  quoted  from  work- 
ing results  of  a  number  of  plants  running  on  gas 
containing  l'O — 1'2  %  H2S  and  2%  of  air.  Four 
purifier  boxes  were  connected  in  series,  the  first 
one  being  disconnected  and  recharged  as  soon  as 
any  H2S  was  detected  at  the  outlet  of  the  third 
box.  The  oxygen-content  of  the  purified  gas  should 
not  be  higher  than  0'2 — 0"3%  and  the  temperature 
should  not  exceed  26° — 30°  C,  the  inlet  tempera- 
ture being  20°  C. ;  025^  of  steam  per  1000  cb.  ft.  of 
gas  may  be  admitted  to  keep  the  oxide  moist.  A 
mixture  of  "Lux"  oxide  with  30%— 40%  by 
volume  of  bog-ore  is  recommended.  Such  a 
mixture,  operating  under  the  conditions  men- 
tioned, can  be  discarded  after  once  or  twice 
revivifying.  The  same  effect  is  obtained  by  the 
rotation  system,  which  has  been  successful  chiefly 
in  plants  where  the  quantity  of  available  oxide  in 
the  purifiers  was  small  in  proportion  to  the  amount 
of  gas  produced.  The  size  of  the  purifying  plant 
has  an  important  bearing  on  its  efficiency,  and  the 
design  of  the  plant  should  proceed  on  the  following 
lines: — If  the  gas  velocity  be  0'2  in.  per  sec.,  the 
section  of  each  box  should  be  0'7  sq.  ft.  per  1000 
cb.  ft.  output  in  24  hours.     If  the  total  depth  of 

;    oxide  in  each  box  exceeds  24 — 30  in.,  a  divided  flow 
of  gas  should  be  resorted  to.     For  regeneration  of 

I    the  oxide  outside  the  purifiers  0"67 — 0'87  sq.  ft.  of 

]    surface  area  is  required  per  1  cb.  ft.  of  oxide  in  the 
purifiers.     An  estimate  of  the  plant  necessary  to 

'    deal  with  a  yearly  output  of  450  million    cb.  ft.  of 

!   gas  is  given. — A.  6. 

Benzine   [petrol]   from   lignite   tar;  Production  of 

by  cracking.     F.  Fischer  and  W.  Schneider. 

Ges.  Abhaudl.  Kenntn.  Kohle,  1918,  3,  122—149. 
Chem.    Z^ntr.,   1919,   96,   IT.,   1074—1075.     (See 
this  J.,  19ii>,  672  a.) 
i    Benzine  has  been   obtained  hitherto   from   lignite 
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bher  by  heating  under  pressure  or  by  super- 
heating at  normal  pressure;  the  behaviour  of  the 
i.ir  whan  n<  be  boiling  point  for  a  long  time 

h.i~  Don  been  examined     The  fractions  of  tar  from 
Ricbeck's  niontan  works  which   boil   above  275°  C. 

partially  decomposed  when  boated  at  300° — 
:tl"  t'  for  13  boors.  The  spevitic  gravity  fell,  ond 
30  distilled  below  200  ('  .  r:<  below  960  C,  and 
s.s      below   275    C.     Protracted  beating  of  the  tar 

in  at  350*  500  C.  lowered  the  specific 
gravity  ol  the  decomposition  distillate  to  0*81  0*83, 
and  a  yield  •  •!  86*9  was  obtained)  which  fell  to  68 
after  an  a<  id-alkali  wash.  The  products  boiling 
below  3001  C,  may  l>c  regarded  as  newly  formed  and 
amount  to  16*8  The  distillate  baa  the  composi- 
tion — B.  pt  60  li»l  C.  !'-'  (sp.  gr.  IV6S1  at 
30°  C.) :  100°— 160°  69  (0*743) ;  150°— 200°,  1 1*8 
(0*7799);  200°  8606,  19*7  (0*8198)  ;  250°— 300°  C, 
i-.'  I  (sp.  gr.  0*8602  at  20°  C>.  The  yield  of  pro- 
ducts boiling  below  150°  C.  was  less  than  is 
obtained  by  the  other  methods  previously  used. 
The  products  obtained  by  the  different  methods  are 
■  omparod  in   the  following  table:  — 


Usntte  lar 
tracked  by 


Specine  gravity 
of  fni' 


Kromlne 
number. 


below 
Iiki     i  lOO'.UO'C. 


!.  HeaUnf    under 
prvMure 

2.  stow  bnttiw   . 

Ernestine  at 
ordirutrY    pr©*- 
sun 


o  an 

Ofisl 


n  7..S 
0-74:1 


1)818 


89 

US 


150 


58 
98 


97 


Tin'  products  under  Series  3  were  treated  with  zinc 
chloride,  which  reduced  the  bromine  number  more 
than  the  alkali-acid  wash.  The  yield  of  unsaturated 
compounds  is  much  less  where  heating  under 
pressure  is  used,  probably  because  the  compounds 
being  retained  for  a  time  in  an  autoclave  become 
polymerised.  Experiments  were  made  to  see  if 
polymerisation  occurred  in  the  protracted  distilla- 
tion as  lure  practised.  The  tar  was  distilled  and 
paraffin  crystallised  out  at  5°  C.  After  removing 
trac  nous  boiling  below  250°  the  tar  was  heated  to 
280°— 330°  C.    The  specific  gravity  of  the  distillate 

0-89)  indicated  little  decomposition.  A 
further  heating  for  64  hours  at  &35°— 350°  C.  gave 

the  acid  and  alkali  wash  6'7%  of  a  light  oil 
up  to  160°  C.,  indicating  considerable  decomposi- 
tion. The  residue  was  a  semi-solid  mass  (13'9%) 
from  which  a  lubricating  oil  could  he  obtained  with 

1 1- tv  at  20°  C,  355°  (Engler),  flash  point  108°, 

sp.  gr.  at  20°.  (V992,  setting  point  11°  (without  stir- 

■  rresponding    fraction    from    a    tar 

rapidly  distilled    in    vai  uo   had   a  viscosity  at  20°, 

Kngler),  setting  point  15°  (without  stirring), 
flash  point  197°,  sp.  gr.  at  20°,  0965.  The  pro- 
tracted distillation  had  led  to  a  certain  thickening 
of  the  oil.  The  disadvantages  of  the  lignite 
benaincN  are  the  pungent  smell  and  high  percentage 
of  unsaturated  compounds  Decomposition  under 
pressure  reduces  the  latter,  as  also  does  washing 
and  hydrogen  a  tion.  In  the  future  it  is  possible 
•hat  these  products  will  form  the  raw  material  for 
chemical  manufactures. — H.  J.  H. 

\l'rtn,leum]  oiLfield  emulsions.    J.  L.  Sherrick.    J. 
Ind.  Kng.  them..  1920,  12,  133—189. 

pted  by  transporting  companies  in  the 
l'nit«-d  States  crude  petroleum  must  not  contain 
more  than  2  of  water,  and  this  necessitates  treat- 
ment of  emulsions  in  the  field.  The  emulsions  in 
Cheek  (Texas)  oil-fields  consist  of  salt  solution 
and    oil    containing    asphalt,    and    experimental 


results  obtained  with  them  are  applicable  to  the 
products  oi  that  district  m  general.  When  sub- 
jected to  an  electrical  ourrent  the  water  particles 
migrated  to  th.  anode.  The  negative  charge  on 
the  water  particles  could  \»-  neutralised  and  the 

Water  precipitated  by  the  addition  ot  eations  which 

were  strongly  adsorbed,  suoh  as  ferric  ion.  The 
results  obtained  with  ferric  chloride  and  ferric 
nitrate  showed  that  both  Letts  of  an  added  electro- 
lyte are  effective  in  precipitating  the  charged 
particles.  The  efftx  t  of  ether  in  reducing  the 
stability  of  such  emulsions  is  probably  duo  to  itet 
solvent  action  upon  the  asphalt,  rather  than  to  any 

increase  in  the  density  of  the  two  liquid  phases.  A 
mixture  of  ether  and  carbon  bisulphide  of  the 

sp.  gr.  as  the  emulsion  will  also  caUM  water  to 
separate.  It  is  probable  that  the  action  of  certain 
commercial  preparations  used  for  treating  emul- 
sions is  due  to  their  being  hvdrophile  colloids. 

— C.  A.  M. 

Paraffin  wax  (penfaeontdtie  C,„H,„)  found  in  Tmu- 

eashire  nial;  Solid .     P.  S.  Sinnatt  and  M. 

Barash.  Inst.  Min.  Eng...  Nov.  11,  1919. 
A  deposit  of  several  tons  weight  was  found  over  30 
years  ago  in  the  Arley  mine  at  a  depth  of  440  yards. 
This  consisted  of  a  dark  brown,  brittle,  tasteless, 
and  odourless  wax.  It  contains  no  sulphur, 
nitrogen,  ash,  or  halogens,  and  is  practically  in- 
soluble in  all  solvents  in  the  cold,  but  dissolves  in 
hot  benzene,  toluene,  chloroform,  carbon  tetra- 
chloride, and  aniline.  The  wax  is  unaffected  by- 
strong  alkalis  and  acids,  except  by  hot  concentrated 
sulphuric  acid.  Hot  liquid  bromine  has  no  action 
on  the  wax.  On  bleaching  a  hot  benzene  solution 
with  animal  charcoal,  a  white  amorphous  solid  was 
produced,  m.  pt.  93'0°  and  solidif.  pt.  92"7°  C. 
Under  15  mm.  pressure  the  wax  boiled  at  420° — 
422°  C,  and  about  85%  distilled  without  decomposi- 
tion. The  sp.  gr.  is  0'9422  when  cold  and  07940  at 
the  melting  point.  The  substance  has  the  formula 
C,0H,0.,  and  is  the  highest  homologue  of  the 
paraffin  series  so  far  discovered  occurring  naturally. 

—A.  G. 

Heating    Martin     furnace     with     coke-oven    gas. 

Springorum.     See  X. 
Heating  metallurgical  furnaces,     (iottvy.     See  X. 
Chlorinatiun  of  ethylene.    Smythe.    See  XX. 

Blown-out    shots    in    coal    mines.      Hutchison  and 
Harab.     See  XXII. 

Cuprous  chloride  solution  for  gas  analysis.    Kraus- 
kopf  and   Purdy.     See  XXIII. 

Combustible  gases.    Schmidt-Jensen.   See  XXIII. 

Patents. 

Fuel ;  Artificial .    L.  Lane,  Loughor,  and  D.  H. 

Williams,      GroVCSend,     S.      Wales.        Kng.      Pat. 

139,094,  2.7.19.  (Appl.  16,523/19.) 
The  fuel  consists  of  a  mixture  of  anthracite  duff, 
waste  pitch,  sodium  nitrate,  carbonaceous  shale, 
and/or  "clod,"  with  or  without  a  small  quantity 
of  dried  clay.  The  waste  pitch  is  a  grease  produced 
in  the  lubrication  of  rolls  or  similar  machinery  or 
in  the  manufacture  of  tin-plate.  "Clod"  is  mineral- 
ised mud  mixed  with  carbonaceous  clay.  The  coal 
is  heated  and  mixed  with  the  nitre  before  adding 
the  waste  pitch,  and  the  mixture  is  briquetted  and 
left  to  harden  for  24  hours. — A.  G. 

Coal;  Agglutinant  for  the  conglomeration  of  . 

L.   A.    K.    Irazusta,   Zarauz,   Spain.      Kng.   Pat. 

189,106,  7.8.19.     (Appl.  19,477/19.) 
Coal   is  briquetted    with   the   aid  of  3 — 4%    of   an 
agglutinant   composed    of   3%    of   tallow   or   other 
greasv  substance  and  97      of  tar. — A.  G. 

c2 


290  a 


Cl.  Hb.— DESTRUCTIVE  DISTILLATION;    HEATING;    LIGHTING. 


[April  30,  1920. 


B.  G.  Seccorube  and  J.  Sandi- 
Eng.  Pat.  139,115,  25.8.19. 


Fuel ;  Artificial  - — — . 
ford,  Manchester. 
(Appl.  20,800/19.) 

Coal  slack  is  briquetted  with  clay,  lime,  fibrous 
material,  salt,  nitre,  alum,  and  sulphur. — A.  G. 

Pulverulent  fuel  installations  for  use  in  connection 
with  furnaces.  Quigley  Furnace  Specialties  Co., 
Inc.,  New  York.  Eng.  Pat.  126,638,  7.5.19. 
(Appl.  11,386/19.)     Int.  Conv.,  8.5.18. 

Crushed  coal  freed  from  iron  by  means  of  a  mag- 
netic separator  is  dried  in  a  rotary  dryer  and  con- 
veyed to  storage-bins  which  feed  the  pulverisers.  A 
suction  fan  conveys  air  and  pulverised  coal  from 
the  pulveriser  to  a  cyclone-separator  from  which 
the  main  body  of  air  returns  to  the  pulveriser  and 
is  used  over  and  over  again.  The  coal  dust  is  de- 
livered to  a  storage-bin  with  a  gate  discharge, 
through  which  it  falls  into  a  blowing  tank  com- 
prising a  large  upright  cylinder  set  upon  the  plat- 
form of  a  weighing-machine  of  the  "  quick  reading, 
net  "  type.  From  the  tank  onward  a  compressed- 
air  system  of  transportation  for  the  pulverised  coal 
is  employed.  The  outflow  of  fuel  from  the  tank  is 
controlled  by  internal  mechanism  operated  by  a 
bell-crank  and  lever  which  can  be  locked  in  any 
desired  position  by  a  quadrant  and  latch  device. 
The  flow  of  fuel  to  any  particular  furnace  on  the 
distribution  main  can  be  regulated  by  the  weight  of 
fuel  sent  from  the  blowing  tank.  Accumulations  of 
pulverised  coal  in  the  main  can  be  cleared  by  means 
of  an  auxiliary  compressed  air  line.  The  fuel  is 
injected  into  the  furnace  by  means  of  a  jet,  second- 
ary air  being  supplied  for  combustion  by  means  of 
a  concentric  pipe.  The  advantages  of  this  system 
are  that  only  such  quantity  of  coal  is  pulverised  as 
is  needed  for  immediate  use,  and  the  powdered  coal 
being  kept  in  air-tight  storage  bins,  oxidation  is 
retarded,  and  hence  spontaneous  combustion  is  not 
likely  to  occur. — A.  G. 

Storage  of  acetylene  or  other  gas;  Fillings  for  tanks 
or  the  like  intended  for  the  .  A.  U.  Sam- 
mark,  Goteborg,   Sweden.       Eng.   Pat.   123,534, 

17.2.19.  (Appl.  3927/19.) 

The  filling  material  is  composed  of  ceramic  or  other 
porous  material  reinforced  by  loose  strands  of  metal 
wire,  such  as  iron,  of  short  length  evenly  distributed 
throughout  the  mass.  To  prevent  entanglement 
the  strands  are  straight  or  only  slightly  bent.  The 
reinforced  mass  may  be  made  into  briquettes  or 
slabs,  which  are  inserted  in  the  tanks.  (Reference 
is  directed  to  Eng.  Pat.  23,856  of  1910;  this  J., 
1911,  349.)— J.  S.  G.  T. 

Liquid     hydrocarbons;     Refining     .       A.     E. 

Dunstan,      Sunbury-on-Thames.  Eng.      Pat. 

139,233,  3.6.18.     (Appl.  9114/18.) 

Oxidisable  sulphur  compounds  present  in  mineral 
oils  are  removed  by  the  action  of  an  alkaline  solu- 
tion of  a  hypochlorite,  such  as  sodium  hypochlorite. 

—A.  E.  D. 

Motor  fuel  for  internal  combustion  engines.  G.  F. 
Dinsmore,  Boston,  Mass.       U.S.  Pat.  1,331,054, 

17.2.20.  Appl.,  19.3.19. 

Crude  wood  naphtha  is  mixed  with  petroleum  dis- 
tillate (kerosene).  The  acetone  is  dissolved  by  the 
kerosene,  and  the  solution  is  separated  from  the 
undissolved  methyl  alcohol.— A.  E.  D. 

Oil-cracking  still.  J.  L.  Gray,  St.  Louis,  Mo.  U.S. 
Pat.  1,331,909,  24.2.20.  Appl.,  21.2.17.  Re- 
newed 13.11.19. 

Oil  is  superheated  in  a  cast-iron  cylindrical  easing 
containing  straight  lengths  of  wroughtwron  pipe 
arranged  parallel  to  the  axis  of  the  cylinder  and  em- 
bedded in  its  wall.  These  pipes  are  connected  by 
means  of  return  bend3,  so  as  to  form  continuous 


conduits  passing  from  side  to  side  from  the  lower  to 
the  upper  part  of  the  casing. — C.  A.  M. 

Liquid  fuel;  Production  of  .     Konsortium  fur 

Elektrochem.  Industrie  G.m.b.H.,  Munich.  Ger. 
Pat.  315,290,  30.8.17. 

Acetaldehyde  and  paraldehyde  are  mixed  in  pro- 
portion adjusted  to  give  the  desired  volatility.  The 
mixture,  which  burns  with  a  non-luminous  and  non- 
smoky  flame,  has  approximately  the  same  calorific 
value  as  methylated  spirit. — H.  J.  H. 

Lubricating  oil  [from  mineral  nils"];  Process  for  ob- 
taining   by  means  of  sulphurous  acid.  Allgem. 

Ges.  fur  cheni.  Industrie  m.b.H.,  Berlin.  Ger. 
Pat.  315,289,  20.7.17. 

The  portion  soluble  in  liquid  sulphur  dioxide 
which  is  extracted  from  suitable  hydrocarbon  oils  is 
treated  with  dry  ammonia  gas,  and  the  ammonium 
salts  thus  formed  are  removed.  The  excess  of  am- 
monia is  expelled  by  passing  air  through  the  heated 
oil.  The  product  contains  an  extremely  small  quan- 
tity of  ammonium  sulphite  and  ammonium  sul- 
phate, which  remains  dissolved  in  the  oil  or  finely 
suspended.  The  lubricating  oil  produced  has  a 
high  viscosity  and  a  very  low  solidifving  point. 

—J.  F.  B. 

Aluminium   chloride   residues   [from   treatment   of 

mineral  oils'];  Utilisation  of .     L.  S.  Abbott, 

Port  Arthur,  Tex.,  Assignor  to  Gulf  Refining  Co., 
Pittsburgh,  Pa.  U.S.  Pat.  1,332,018,  24.2.20. 
Appl.,  1.7.19. 

Part  of  the  carbon  in  the  residues  is  burned  to  heat 
the  remaining  carbon  to  incandescence,  and  a 
current  of  heated  chlorine  is  then  passed  through 
the  incandescent  mass. — W.  J.  W. 

Lubricating  oil  purifying  and  reclaiming  systems. 
The  De  Laval  Separator  Co.,  New  York,  As- 
signees of  F.  W.  Kennedy,  Trenton,  N.J.,  U.S.A. 
Eng.  Pat.  134,196,  13.8.19.  (Appl.  19,904/19.) 
Int.  Conv.,  23.10.18. 

Combustion   products;   Apparatus   for   generating 

tiiirfer  pressure.     C.    M.   Pattison,   Pentre, 

Wales.  U.S.  Pat.  1,331,523,  24.2.20.  Appl., 
27.11.18. 

See  Eng.  Pat.  129,725  of  1917;  this  J.,  1919,  673  a. 

Hydrocarbons;   Treatment   of  liquid  for  the 

transformation  thereof.  N.  C.  and  C.  E.  Cassat 
and  B.  H.  Gerrans,  London.  U.S.  Pat.  1,330,844, 
17.2.20.     Appl.,  12.9.17. 

See  Eng.  Pat.  117,087  of  1916;  this  J.,  1918,  501  a. 
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Defecation  sludge  obtained  in  the  manufacture  of 
sugar;  Production  of  terpenes  and  other  products 
by  dri/  distillation  of  — ■ — .  H.  Stoltzenberg, 
Berlin-Wilmersdorf.     Ger.  Pat.  316,503,  8.8.17. 

To  prevent  decomposition  the  sludge  is  dried  imme- 
diately it  is  produced  without  the  addition  of  any 
other  substances,  and  the  dried  product  is  distilled. 
The  oily  and  aqueous  fractions  of  the  distillate  are 
worked  up  separately  to  resin  substitutes,  pyridine 
bases,  acetone,  and  Pyrrole  Red.  An  alternative 
method  is  to  separate  the  sludge  into  three  fractions 
by  precipitation  and  treat  these  separately :  a  re- 
sinous fraction  yielding  a  high  percentage  of  ter- 
penes and  resin ;  a  fraction  with  a  high  nitrogen 
content  yielding  mainly  bases;  and  a  fraction  rich 
in  fatty  acids  yielding  principally  acetone. 

— L.  A.  C. 
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Electric  incandescent  lamps.     Siemens  und  Halsko 

\  ■{..      Siemensstadt,     Crinany.  ■     Eng.      Pat. 

112,364,28.11.17.     (Appl.  17,211/17.)  Int.  Conv., 

39  1J.I" 

In  alMtrk  innandorniniina  lamps,  mora  particularly 

IkaM  known  at  gan  fillml  carbon  lamps,  rare  gases 

llv  purified  to  remove  the  la.st  traces  of  nitro- 

.1  as  the  lamp-tilling  medium.     The  life 

of  tho  filament    it  much  increased  thereby  and  its 

load  capacity  considerably  augmented. — J.  S.  O.  T. 

I.eading-m    conductor    [e.g.,    for    electric    lamps], 
.1     11     Anderson,   Cleveland,  Ohio,  Assignor  to 
ral     Electric     Co.       U.S.     Pat.     1,331,085, 
17.2.30,     Appl-.  38  : 

The  oandoctorl  are  composed  of  a  metal  having  a 
higher  D.1    of   expansion    than    tho    vitreous 

material  into  which  they  are  sealed,  and  they  are 
provided  with  one  or  more  thin  radial  flanges  at  tho 
sealing  point      IV  V.  S. 

Vacuum  tubes;  Production  of  electropositive  elec- 
trodes in .     W.  Kossel,  Munich.     Ger.  Pat. 

307,674,  26.1.18. 

A  less  electropositive  material  is  converted  into  a 
more  electropositive  substance  in  vacuo  in  the 
absence  of  oxygen.  As  an  example,  amalgams  are 
in  general  more  electropositive  than  the  correspond- 
ing metals,  e.g.,  zinc. — J.  S.  G.  T. 

Discharge  tubes:  Incandescence  cathode  for  . 

F.  Skaupy.  Berlin.     Ger.  Pat.  310,712,  16.6.18. 

Is  cathodes  of  the  Wehnelt  typo  the  support  for 
the  material  affording  emission  of  electrons  is  com- 
posed of  osmium.  The  range  of  possible  substances 
which  may  ho  employed  as  sources  of  electronic 
emission  is  thereby  extended  on  account  of  the 
higher  temperature  at  which  osmium  may  be  used 
compared  with  platinum  and  iridium. — J.  S.  G.  T. 


HI— TAR  AND  TAR  PRODUCTS. 

Lignite   tar;   Action   of   concentrated  and  fuming 
sulphuric  acid  on   the  fraction  200°— 300°  C.  of 

.       W.    Schneider   and   O.   Jantsch.       Ges. 

Abhandl.  Kenntn.  Kohle,  1918,  3,  191—99.   Chem 
Zentr.,  1919,  90,  IV.,  1073. 

The  traction 200°— 300°C.  of  a  tar  from  the  Riebeck 
Montan  works  freed  from  phenols  and  bases  was 
shaken  repeatedly  with  concentrated  sulphuric  acid 
and  59'4%  was  dissolved.  Tho  process  was  con- 
uim.  d  with  fuming  acid  containing  respectively  9% 
SO,  and  15%  SO,,  when  a  further  29"2%  of  the  oil 
dissolved,  leaving  11'2%  of  a  colourless  oil,  90%  of 
which  distilled  between  200°  and  300°  C.  and  had 
up.  gr.  0  772  at  20°  C.  The  residue  solidified  on 
cooling.  The  same  fraction  of  a  low  temperaturo 
coal  tar  treated  similarly  left  almost  the  same  per- 
centage of  residue  insoluble  in  acid,  but  a  larger 
proportion  dissolved  in  the  concentrated  acid.  It 
is  concluded  that  the  proportion  of  paraffin  is 
approximately  the  same  in  the  fraction  of  both  tars, 
whereas  tho  lignite  tar  fraction  contains  the  smaller 
proportion  of  unsaturated  hydrocarbons  (soluble  in 
strong  sulphuric  acid)  and  a  larger  proportion  of 
aromatic  and  hvdroaromatic  hydrocarbons  (soluble 
in  faming  sulphuric  acid).  500  c.c.  of  a  lignite  dis- 
tillation tar  fraction  (200°— 300°  C.)  washed  free  of 
phenols  tad  bases  was  treated  once  with  550  c.c.  of 
ilphuric  acid,  leaving  48%  undis- 
solved. Tho  acid  tar  treated  with  water  gave  18-2% 
of  in -iitral  oil  and  21%  of  oily  sulphonic  acid.  The 
neutral  ml  was  a  moderately  viscous  lubricant,  40% 
of  which  distilled  over  up  to  287°  C.  when  decom- 
position set  in.— H.  J.  H. 


Catechol.  B.  Eisner.  Monatsh.,  1919,  40,  361—362. 
At  dilutions  not  greater  than  1%,  with  oxcess  of 
cold  barium  hydroxide  solution,  catechol  gives  a 
precipitate  of  a  very  sparingly  soluble  barium  salt, 
C,H  <D,Ba,,'iJH,0,  in  the  form  of  silver-grey  leaflets 
with  a   pearly   lustre.      Since   rc-on  mol   and   cpiinol 

give  no  such  precipitate,  the  reaction  is  suggested 
as  a  means  oi  separation,  which  is  probably  superior 
to  that  of  depending  upon  the  use  of  benzene. 

—J.  K. 

Patents. 

Sulphnnation,  nitration,  and  chhnination  of  aro- 
matic substances;  Apparatus  applicable  for  the 

.     H.  N.  Morris  and  Co.,  and  11.  N.  Morris, 

Manchester.     Eng.   Pat.  139,231,  5.6.18.     (Appl. 
9256/18.) 

Thf  apparatus  consists  of  a  number  of  reaction 
chambers  each  divided  into  two  compartments,  one 
above  the  other,  with  communicating  passages  and 
condensing  chambers  above;  the  upper  compart- 
ment of  each  reaction  chamber  is  fitted  with  two  or 
more  atomisers  through  which  the  reacting  sub- 
stances are  introduced  and  the  lower  compartment 
with  coils  for  the  control  of  tho  temperature. 

— D.  F.  T. 

Carbazole;  Purification  of  .  South  Metro- 
politan Gas  Co.,  and  W.  Kirhv,  London-  Eng. 
Pat.  139,441,11.11.19.     (Appl. '28,279/ 19.) 

Thk  precipitate  produced  by  the  addition  of  water 
to  a  solution  of  carbazole  in  concentrated  sulphuric 
acid  is  obtained  in  comparatively  largo  crystals 
which  can  easily  bo  removed  by  filtration  if  the 
dilution  is  effected  by  exposuro  to  a  moist  at- 
mosphere.— D.  F.  T. 

Side-chain  oxidation.  \ Preparation  of  benzoic  acid 
from  toluene.]  V.  Coblentz  and  H.  W.  Walker, 
Assignors  to  Commercial  Research  Co.,  New 
York.   U.8  .Pat.  1,332,028,  24.2.20.   Appl.,  7.4.19. 

Benzoic  acid  is  manufactured  from  toluene  by 
"stratifying"  this  with  nitric  acid  of  20 — 43% 
concentration  at  a  temperature  somewhat  below  the 
boiling  point  of  the  toluene,  the  materials  being  left 
in  contact  until  reaction  is  complete  and  escaping 
vapours  condensed  and  returned  to  the  reaction 
mixture— D.  F.  T. 

lletene  and  its  derivatives;  Preparation  of  aromatic 

nitro-compounds  from  .     R.  Arnot,  Zurich. 

Ger.  Pat.  315,623,  2.8.18. 

Retene,  retenequinone,  or  high-boiling  resin  oil 
(tar  tallow)  is  treated  with  nitric  acid  of  sp.  gr. 
greater  than  1'43  in  the  presence  or  absence  of 
fuming  sulphuric  acid.  Examples. — Dinitroretene, 
prepared  by  the  action  of  nitric  acid  of  sp.  gr.  1'48 
to  1"52  at  15°  C.  on  retene  or  tar  tallow,  is  a  floc- 
culent  yellow  compound  soluble  with  difficulty  in 
aqueous  alkalis,  and  soluble  in  most  organic  sol- 
vents; on  reduction  it  forms  an  amino  which  can  be 
diazotised  and  coupled  with  the  usual  components. 
Nitroretene-sulphonic  acid,  a  yellowish-brown  com- 
pound, is  prepared  by  the  action  of  nitric  acid  and 
20%  oleum  on  retene.— L.  A.  C. 

Naphthalene  and  other  crystalline  substances  which 

can  be  sublimed;  Purification  of  .     Mittel- 

deutsche   Teerprodukten-   und    Dachpappenfabr. 
P.  Riehm,  Grifte.    Ger.  Pat.  315,958,  6.3.18. 

Naphthalene,  phthalic  anhydride,  camphor,  indigo, 
arsenious  acid,  cinnabar,  ammonium  chloride,  or 
the  like,  is  purified  by  fractional  sublimation  in  an 
apparatus  consisting  of  an  inner  chamber  into  which 
the  vapour  is  first  ied,  one  or  more  outer  chambers 
surrounding  the  inner  chamber  on  all  sides,  and  a 
final  cooling  chamber.  In  the  case  of  naphthalene, 
large  crystals  of  a  high  degree  of  purity  are  de- 
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posited  in  the  inner  chamber ;  the  product  in  the 
outer  chambers  is  somewhat  less  pure,  while  the  last 
fraction  deposited  in  the  final  chamber  is  of  an  oily 
nature. — L.  A.  C. 

Coumarone  resin.     Ger.  Pat.  302,543.     See  XIII. 


IV.— COLOURING  MATTERS  AND  DYES. 

Azo-derivatives  of  indoxyl.       J.  Martinet  and  O. 
Dornier.    Comptes  rend.,  1920,  170,  592—594. 

When  the  requisite  amount  of  a  diazo  compound  is 
added  to  a  mixture  of  ice  and  an  indoxyl  melt 
neutralised  by  sulphuric  acid,  azo-derivatives  of 
indoxyl  are  readily  obtained.  The  authors  have,  in 
this  way,  prepared  2-methyl-,  3-methyl-,  4-methyl-, 
2.4-dimethyl-  and  2.3.5-trimethylbenzeneazoindoxyls 
and  a-  and  /J-naphthaleneazoindoxyls.  All  of  these 
compounds  decompose  on  melting.  (See  further  J. 
Chem.  Soc,  1920,  i.,  335.)— W.  G. 

[Light~\  filters.     Miethe  and  Stenger.     See  XXI. 

Patent. 

Purifying  substances  by   sublimation.       Ger.   Pat. 
315,958.    See  III. 


V— FIBRES;    TEXTILES;   CELLULOSE; 
PAPER. 

Textiles;    Testing    the   mildew   resistance   of  . 

B.  S.  Levine  and  F.  P.  Veiteh.       J.  Ind.  Eng. 
Chem.,  1920,  12,  139—141. 

In  testing  the  resistance  offered  by  fabrics  to 
mildew  the  incubation  period  should  not  be  less 
than  30  days  under  aerobic  conditions  of  growth  in 
subdued  light,  and  at  a  suitable  humidity  and  tem- 
perature. Six  discs  about  \\  in.  in  diameter  are 
cut  from  the  fabric  to  be  tested  and  immersed  in 
running  (or  frequently  changed)  water  for  at  least 
2  days  to  remove  water-soluble  fermentable  or 
fungicidal  substances.  They  are  then  pressed 
between  absorbent  paper  and  placed  in  six  bacterio- 
logical Petri  plates  containing  10  to  15  c.c.  of  agar 
jelly  free  from  nutrient  substances.  The  plates, 
which  must  not  be  air-tight,  are  incubated  for  7  to 
10  days  in  a  closed  chamber  at  20°— 25°  C.  If  a 
well-developed  growth  has  appeared  the  test  is  dis- 
continued. Otherwise  the  discs  are  inoculated  with 
stock  cultures  of  Alternaria,  Clodosporium  and  a 
pink  Mucor,  and  the  incubation  renewed  for  3  to  4 
weeks.  After  this  period  the  amount,  nature,  and 
extent  of  the  growth,  and  the  amount  of  discolora- 
tion and  the  strength  of  the  fabric  are  noted,  and 
the  sample  classified  in  accordance  with  an  arbi- 
trary scale  in  which  0  represents  susceptibility  to 
mildew  with  tendering  of  the  cloth,  and  10  "mildew- 
proof,"  with  no  growth  of  mould  and  no  discolora- 
tion of  the  cloth.  Laboratory  results  thus  obtained 
agreed  fairly  well  with  the  results  of  practical  tests 
in  which  pieces  of  treated  and  untreated  cloth  were 
stretched  in  the  form  of  tents  and  exposed  to 
weather  conditions  for  upwards  of  a  year. — C.  A.  M. 

Flax  and  Itemp  fibres;  Differentiation  of .     R. 

Haller.       Neue     Faserstoffe,    1919,    1,    229—230. 
Chem.  Zentr.,  1920,  91,  II.,  48. 

The  fibres  of  flax  and  hemp  show  quite  different 
swelling  phenomena  on  treatment  with  concen- 
trated caustic  soda.  Flax  swells  uniformly,  and  the 
contents  of  the  central  canal  show  up  distinctly, 
whilst  the  fibre  substance  becomes  uniformly  trans- 
parent. In  the  case  of  hemp  the  contours  become 
irregular,  the  fibre  remains  non-transparent,  and 
the  wall  of  the  central  canal  does  not  stand  out 


distinctly.  The  diameter  of  the  flax  fibre  increases 
on  an  average  by  about  83%  ,  and  that  of  the  hemp 
fibre  by  only  25  % .  The  flax  fibre  in  contact  with 
the  alkali  makes  likely  worm-like  contortions;  the 
hemp  fibre  also  bends  about  but  less  vigorously.  On 
treatment  with  cuprammonium  reagent  the  flax 
does  not  show  barrel-shaped  swellings,  but  the  hemp 
fibre  does.  If  the  fibres  are  dyed  with  a  strong  solu- 
tion of  Dianil  Blue  PH  in  concentrated  caustic 
potash  lye  and  examined  under  the  microscope,  the 
flax  shows  knotty  swellings  and  cross  lines  at  irregu- 
lar intervals  which  are  more  deeply  dyed ;  in  the 
case  of  hemp  there  are  numerous  cross  lines,  but 
these  are  not  appreciably  darker  in  colour  than  the 
rest  of  the  fibre.— J.  F."  B. 

Aeroplanes;   Material    and   dopes   for   the   planes 

of .     A.Fuchs.     Chim.etlnd.,  1920,  3,  167— 

172. 

Details  are  given  of  the  various  materials  used  for 
planes  and  of  the  dopes  or  varnishes  used  to  render 
them  waterproof.  Cellulose  acetate  and  other 
materials  used  as  bases  for  the  dopes  are  discussed, 
as  well  as  the  most  appropriate  solvents.  Materials 
for  increasing  the  plasticity  of  the  film  when  dry 
and  for  reducing  its  liability  to  fire,  the  methods  of 
applying  the  dopes,  of  drying  the  films,  and  of  re- 
covering the  vaporised  solvents  are  considered. 

— W.  H.  C. 
Patents. 

Fibrous  plants   [yucca~\;  Process   of  treating  

for  the  recovery  of  fibres.  \V.  Loehr.  Blooming- 
ton,  Gal.  U.S.  Pat.  1,330,127,  10.2.20.  Appl., 
28.5.19. 

Yucca  plants  are  crushed,  boiled  in  an  alkaline 
solution  until  the  cellular  tissue  is  softened,  treated 
with  dilute  solution  of  alum,  washed  in  cold  water, 
and  the  fibre  then  shaken  and  dried. — J.  F.  B. 


—  lustrous. 
Darmstadt. 


Vegetable  fibres;  Process  for  making  - 
P.  Krais,  Dresden,  and  O.  Rohm. 
Ger.  Pat.  315,398,  24.9.18. 

Fibres  in  the  raw  or  manufactured  form  are  treated 

i    for  a  long  time  with  a  solution  of  the  enzymes  of 

!    the  pancreatic  gland  at   a  moderate  temperature, 

then  washed     and  dried.     Flax,  ramie,  and  nettle 

fibres  so  treated  acquire  a  permanent  silky  gloss. 

—J.  F.  B. 

Papers  for  use  as  a  dielectric  for  electrical  con- 
densers and  other  purposes.  F.  Haigh,  Stoke-on- 
Trent.  Eng.  Pat.  138,226,  9.4.19.  (Appl.  8969/19.) 

Extremely  thin  tissue  paper  is  coated  with  a  homo- 
geneous substance  possessing  good  electrical  insula- 
ting properties,  such  as  pyroxylin,  collodion,  nitro- 
cellulose, or  cellulose  acetate.  The  thin  paper  is 
supported  by  a  backing  of  a  heavier  paper,  the  two 
papers  being  pressed  together  in  a  moist  condition 
during  manufacture  (Eng.  Pat.  24,981  of  1911). 
The  coating  is  then  applied  to  the  thin  paper  while 
in  contact  with  the  support,  and  the  backing  is 
removed  before  the  paper  is  used. — J.  F.  B. 

Paper,  yarns,  and  fabrics;  Process  for  waterproof- 
ing   .     H.  T.  Bohme  A.-G.,  Chemnitz.     Ger. 

Pat.  315,412,  13.12.16. 

The  goods  are  treated  with  water-soluble  oils  and 
sizing  agents.  Complete  waterproofing  of  paper  is 
effected  by  precipitating  the  oil  from  its  aqueous 
emulsion  by  means  of  weak  acids  or  acid  salts  on 
the  fibre,  with  the  simultaneous  use  of  sizing  agents. 
The  oils  may  be  added  to  the  pulp  in  the  hollander. 

—J.  F.  B. 

Sponge;  Manufacture  of  an   elastic  artificial 

from  plant  structures.  J.  Hach  and  E.  Drevfuss, 
Kaiserslautern.    Ger.  Pat.  315,185,  9.2.18. 

The  leaves  and  stems  of  various  peat  mosses,  especi- 
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ally  SpAaontMl  rymbi/oitum.  ar.'  tom  op  in  a  "  mf- 

d.wl  "   ;iii<!   treated    in    the  hiilf-drv  condition    Willi 

.  ,il.  nun  hydroxide,  the  excess  of  which  is  subse- 
quently neutralised  with  »1  i I m t« ■  acetic  acid.  Tin 
i.-ll  \mll-.  are  thereby  hardened  or  "  tanned  "  and 
permanently  preaerre  their  elastic  condition.  The 
■mm  has  the  properties  of  ■  natural  sponge. 

— .).   P.  B. 

Irtifieial  $ilk;  Apparatus  employed  in  manufacture 
of   .      .1.    Clayton,    Coventry.      Bng,    1'at 

I.T.Mul,  6  -  19.     <  Appl     l»,*W    19. > 

Paper  making  machine*;   Dryer  fur  - —  .1.   E. 

Alexander,     Port     Edwards,    Wis.       I'.S.     Pat. 
1,880,909,    10.3.10.     Appl  .  26.11.17. 

Drying  cylinder*;   [Doll-head  bearing*  »l]   textile 
.in./  like  V.    Kan-ell.  Salford.     Bng.  Pat. 

189,991      (Appls.  1378,  25.1.19,  707:*.  21.8.19,  and 

.  16. 4. 1'.t.) 


P.\Tt  m  i  ■ 

Washing    textiles.      I.     Elkou    Erben,    G.m.b.H., 

Berlin.    Qer.  Pat.  815,835,  24  11.17. 
An  electric  enrrent  i-  pa-**!  through  a  solution  of 
saponin  and  sodium  chloride  nrhihrt  this   ii  being 
used  i"i  winning  ben  tiles.     I.    A.  0. 

Water-alats;  Meant  fen  preventing  the  harmful 
effect*  of  fabric*  cleaned  with  —  .  \V.  Relchel, 
Munich.  Qer.  Pat,  810,398,  10.1.17, 
Fabrics  cleaned  with  water-glass  ore  rinsed  after- 
wards in  a  dilute  solution  ol  ammonium  ohloride  t«> 
prevent  them  from  causing  irritation  on  coming  in 
contact  with  th<-  human  -km.     I.    A.  ('. 

Colouring  product  and  tinctorial  mordant.  H.  H. 
and  M.  ft,  Vegas,  Buenos  Aires,  Argentina  r  8 
Pat,  1,9S0;9«,  17.2.20.    Appl.,  17.8.18 

Skk  Kng.  Pat.  129,761  of  1918:  this  J.,  1919,  760  a. 


Impregnating  m  treating  textile  fabric*  and  othei 

material* .   Apparatu*  for .     .1.   D.   Taylor, 

London.      I'.S.    Pat.    1,881,729.   21.2.20.     Appl., 
11.11.17. 

Sax  KnK.  Pat.  180,896  ot  1917;  tins  J.,  1917,  869. 

Adhesive*.     Ger.  Pat-.  318,080  and  316.234.     Sec 
Wll 

Saceharifleation    *>/  cellulose.     Ger.    Pat.  304,400. 
-      \VI. 

Saeeharificaiio*  of  cellulotic  material.     Uer.  Pat. 
804,899.    See  XIXa. 

Product    I"!     nitration    from    wood    cellulose    and 
cotton.    Gti.  Pat   300,844.    See  XXII. 


VI.— BLEACHING ;   DYEING;   PRINTING; 
FINISHING. 

Printing   white   reserves  "«    wool,       M.    Battegay. 
Bull.  Soc.  Ind.  Mulhouse.  1919,  85.  108—141. 

Iiu  -trong  reducing  properties  of  wool  distinguish 

it  from  cotton.     Consequently  discharges  on  wool 

inii-t  be  brought  about  by  reduction.     Theoretical 

considerations,  supported  by  experiment,  indicate 

the  hydrosulpbitee — especially  if  they  lx>  mixed  «  n 

ritin  material  Buch  as  sine  oxide  and  litho- 

to  Ix-  most  suitable.     A  suitable  paste  i-  200 

grin-,  of  sixlium  tungstate,  200  grin-,  ot  thickening 

".■/  .   1   part  nt   maize  starch,   1   of  water,  8  of  gum 

nitli).    500    grm-.    of    hvraldite.    and    20 — 50 

gun-,  iii  glyi  .-I  in.  The  tungstate  i-  fixi'd  in  a  hath 
of  a  barium  salt.  The  substituted  amines,  formed 
iiv  reduction  of  the  dyestuff,  unite  with  the  wool 
ami  determine  the  possibility  of  future  discolora- 
tion. Naphthyiamines  substituted  in  the  1-  and  "J- 
positiona  give  had  discolor  a  tions.  p-Phenylene- 
diamine  is  inert.  In  the  latter  part  of  tho  paper 
the  chemical  and  physical  properties  of  wool  are 
summarised,  and  it*  relationship  to  the  protein-  i- 
-h<>«  n       A    .1     H. 

■  ii  wool.     K.  .la'pii't.    Sealed  note  1  132, 
I)       12,   1903.     Bull.  Si...   Ind.  Mulhouse,  1919. 
»S,  143.     Report  by  M.  Battegay,  ibiel,  142     148. 
A  MFTimii  for  obtaining  white  discharges  on  wool 
by  means  of  a  mixture  ol   sodium  hydrosulphite, 
albumin,     /.in.     oxide,     and     gum     is    described. 
.iv  reports  this  discharge  to  1"'  liable  to  dis- 
coloration i  ••  ■    preceding  abstract)      A.  -I     H. 


VII.-ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Siitliiim    perborate   and   perborate    soap   powders; 

Determination  of  available  oxygen  in .     11. 

Tri.kvtt.     Analyst,  1920,  45,  88—91. 

Thk  lodoniotric  method  yields  the  most  trust- 
worthy results,  hut,  in  the  case  of  soap  powders 
and  the  like  previous  removal  of  the  soap  is  neves- 
-ary.  A  method  which  may  be  applied  directly  to 
I>erborates  and  soap  powders  consists  in  treating 
ilu>  perborate  solution  with  sodium  hypochlorite 
solution  in  a  nitrometer  and  measuring  tho  volume 
of  the  liberated  oxygen.  Tho  results  obtained  agree 
with  those  found  by  the  iodometrie  method.  Titra- 
tion of  perborates  with  permanganate  is  not  very 
reliable;  the  best  results  are  obtained  by  adding  a 
slight  excess  of  the  perborate  solution  to  a  definit<- 
volimic  ol  permanganate  solution  acidified  with  sul- 
phuric acid,  and  then  titrating  the  excess  with  per- 
manganate. The  titration  should  be  carried  out  at 
15° — 20°  C,  and  the  acid  concentration  should  bo 
5  of  sulphuric  acid  on  the  total  volume.  The  gaso- 
iii.  trie  determination  of  perborates  by  decomposi- 
tion with  permanganate  i-  untrustworthy. 

— W.  P.  s. 

"  liufjer  "  system:  primary  pkoiphate-biearbonate- 

free  carbonic  acid,  in  flint   uf  the  system  :  primal  u 

phosphate-secondary  phosphate,  W.  Wtndiseli 
and  \Y.  Dietrich.  Woch.  Bran  .  1920,  37,  81—83. 
The  authors  investigated  the  changes  of  surface 
tension  of  solutions  of  euciipine  dihydrochlorido  re- 
sulting from  the  liberation  of  the  capillarily-active 
free  base  (cp.  Traube,  this  •!..  1915,  853)  underlie 
influence  of  secondary  potassium  phosphate  before 
and  after  treatment  oi  the  solutions  with  carbon 
dioxide.  It  is  concluded  that  excess  of  carbon 
dioxide  effects  a  practically  complete  conversion  ol 
secondary  potassium  phosphate  into  the  primary 
salt  and  potassium  bicarbonate.  In  living  and 
breathing  tissues,  ami  in  fermenting  liquids,  then 
fore,  all  the  phosphate  must  he  present  as  primary 
-alt  in  equilibrium  with  potassium  bicarbonate  and 
free  carbon  dioxide.  Primary  ami  secondary  phos- 
phates .an  only  coexist  after  production  ol  carbon 
dioxi.h    by  respiration  or  fermentation  has  ceased. 

— J.  H.  L. 

Water-glass;   Colloidal    metliod   loi    increasing   the 

volume  id  adhesive .    ■'■  '>■  Malcolmson.     .1. 

Ind.  Bng.  Cliem..   1920,  12,  174—176. 

IK  adding  an  elei  liolvte  to  uatei-glaw  the  colloidal 
^]|.  a  i-  coagulated.  1ml  il  the  solution  is  stirr.d 
during  tin    addition,  and  for  some  time  afterward-. 
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the  gel  particles  cannot  coalesce,  but  are  re- 
dissolved,  i.e.,  "  peptised."  By  adding  brine  about 
two-thirds  saturated  in  a  thin  stream  to  the  water- 
glass  whilst  this  is  mechanically  stirred  it  is  pos- 
sible to  increase  the  volume  of  the  water-glass  solu- 
tion up  to  about  25  %. without  impairing  the  viscosity 
or  adhesive  properties  of  the  liquid,  which  will  con- 
tain from  3  to  4%  of  sodium  chloride.  The  final 
viscosity  of  the  solution  may  be  varied  to  a  con- 
siderable extent  by  small  changes  in  the  concentra- 
tion of  the  brine.  The  treated  adhesive  does  not 
deteriorate  when  kept  out  of  contact  with  the  air. 

— C.  A.  M. 

Lead   chloride;   Vapour  pressure  of  .     E.   D. 

Eastman  and  L.   H.  Duschak.     U.S.   Bureau  of 
Mines,  Tech.  Paper  225,  June,  1919.     14  pages. 

In  connection  with  the  treatment  of  ores  by  a 
process  involving  a  chloridising  roast  and  volatilisa- 
tion of  the  chlorides  of  the  metallic  constituents,  the 
vapour  pressure  of  lead  chloride  was  determined.  The 
method  employed  was  a  determination  of  the  weight 
of  substance  required  to  saturate  a  quantity  of 
inert  gas  at  constant  temperatures  and  pressures. 
The  vapour  pressures  for  temperatures  between  500° 
and  850°  C.  are  given  and  are  shown  on  a  graph, 
as  well  as  those  for  solid  lead  chloride  down  to 
400°  C.  Values  for  the  vapour  pressure  estimated 
from  the  "smoothed"  graph  are:  400°,  0-00174; 
500°,  0141;  600°,  2"82;  700°,  22'4;  800°,  116;  900°, 
433  mm.  of  mercury  at  0°  C.  The  melting  point 
was  determined  as  495°  C,  and  the  boiling  point  as 
945°  C.  at  754  mm.  The  heat  of  vaporisation  at 
the  melting  point  was  calculated  to  be  40,600  cals. 

— W.  J.  W. 

Marine  algce  as  foods.     Gloess.     See  XIXa. 

Titration  of  mixed  acids.     Kolthoff.     See  XXIII. 

Halogens.     Lamb  and  others.     See  XXIII. 

Ammonium  molybdate.  Neubauer  and  Wolferts. 
See  XXIII. 

Patents. 

Nitric  acid;  Manufacture  of  highly  concentrated 
from  dilute  nitric  acid.  A.  Clemm,  Mann- 
heim. Ger.  Pats,  (a)  303,313  and  (b)  304,233, 
2.12.16. 

(a)  Dilute  nitric  acid  is  converted  into  barium 
nitrate  by  the  addition  of  barium  sulphide.  The 
barium  nitrate  is  freed  from  water  and  heated  with 
concentrated  sulphuric  acid,  and  the  residual 
barium  sulphate  is  reduced.  Strontium  sulphide 
may     be    employed    instead     of    barium   sulphide. 

(b)  The  dried  barium  nitrate  is  treated  with  an 
excess  of  concentrated  sulphuric  acid  at  the 
ordinary  temperature,  and  the  mixed  acid  ob- 
tained, which  is  of  such  a  concentration  that  it 
may  safely  be  transported  in  iron  vessels,  is 
separated  from  barium  sulphate  by  decantation  or 
filtration  in  a  closed  heated  filter.  Residual  nitric 
acid  is  removed  from  the  barium  sulphate  by  wash- 
ing with  concentrated  sulphuric  acid,  and  the  sul- 
phuric acid  remaining  in  contact  with  the  barium 
sulphate  is  utilised  by  adding  the  requisite  amount 
of  barium  nitrate  and  heating  the  mixture,  as  de- 
scribed in  the  previous  patent. — L.  A.  C. 

Nitric  acid;  Concentration  of  aqueous  .       H. 

Pauling,  Berlin-Lichterfelde.    Ger.  Pat.  305,553, 
31.5.17. 

The  aqueous  nitric  acid  and  the  dehydrating  agent 
with  which  it  is  mixed,  e.g.,  sulphuric  acid,  are 
heated,  before  or  after  mixing,  and  the  heated 
mixture  is  submitted  to  the  action  of  a  current  of 
dry  air  or  other  inert  gas,  also  heated  if  necessary; 


the  evolved    nitric   acid   vapours   may   be   further 
treated  with  sulphuric  acid.     A  similar  process  can 
i    also  be  applied  to  the  dehydration  of  other  sub- 
stances, such  as  alcohol  and  acetic  acid. — D.  P.  T. 

Nitrogen   oxides;    Process   for    recovery    of   . 

Process  for  recovery  of  nitrous  oxides.  P.  A. 
Guye,  Geneva,  Switzerland.  U.S.  Pats,  (a) 
1,331,104  and  (b)  1,331,105,  17.2.20.  Appl.,  4.1.19. 

J  (a)  Nitrogen  oxides  are  recovered  from  a  mixture 
with  other  gases  by  oxidation  and  subsequent  lique- 
faction by  refrigeration,  the  rate  of  oxidation  being 
regulated  so  as  to  produce  a  mixture  of  oxides  of 
nitrogen  which  will  not  solidify  above  0°  C.  (b) 
Nitrogen  oxides  are  recovered  from  a  mixture  with 
other  gases  by  liquefying  them  at  a  temperature  not 
exceeding  -20°  C.  by  means  of  a  refrigerating 
liquid  capable  of  dissolving  nitrogen  oxides  without 
chemical  interaction. — "W.  J.  W. 

Alumina;  Manufacture  of .     K.  J.   P.   Orton 

and  G.  W.  Robinson,  Bangor.  Eng.  Pat.  139,005, 
26.2.19.     (Appl.  4827/19.) 

An  aluminiferous  mineral  containing  a  high  per- 
centage of  iron  oxide,  e.g.,  slate,  is  finely  powTdered 
and  heated  with  3 — 4  times  its  weight  of  nitre  cake 
to  a  cherry-red  heat  for  a  short  time.  The  product 
is  lixiviated  with  water,  and  the  slightly  acid  solu- 
tion, diluted  to  about  15,000  parts  per  100  parts  of 
the  mineral,  is  heated  to  70° — 80°  C.  until  no  more 
hydrated  ferric  oxide  separates.  Alumina  and  any 
remaining  ferric  oxide  are  precipitated  from  the 
filtered  solution,  and  the  ferric  oxide  is  removed 
by  the  usual  method. — L.  A.  C. 

Zinc  sulphate;  Process  for  the  purification  of  solu- 
tions of  — - — .  Comp.  des  Prod.  Chim.  d'Alais  et 
de  la  Camargue,  Paris.  Eng.  Pat.  139,443, 
17.11.19.    (Appl.  28,471/19.)    Int.  Conv.,  12.9.19. 

Copper  or /and  cadmium  sulphates  present  in  a 
solution  of  zinc  sulphate  are  removed  by  placing 
plates  of  copper  or  cadmium  respectively  and  zinc, 
externally  connected  by  an  electrical  conductor,  in 
the  solution.  A  difference  of  potential  is  set  up 
between  the  two  plates;  copper  (or  cadmium)  is 
deposited  on  the  plate  of  the  same  metal,  and  the 
equivalent  weight  of  zinc  is  dissolved  from  the 
zinc  plate.  A  plate  of  carbon  or  of  a  metal  less 
readily  attacked  than  zinc  by  the  SO,  group  is  em- 
ployed instead  of  copper  or  cadmium  if  the  sul- 
phates of  both  these  metals  are  present. — L.  A.  C. 

Ammonia-salurator.  A.  Roberts,  Evanston,  111., 
Assignor  to  American  Coke  and  Chemical  Co., 
Chicago,  HI.  U.S.  Pat.  1,331,784,  24.2.20.  Appl., 
17.4.15.    Renewed  9.5.19. 

The  apparatus  comprises  a  tower  closed  at  the 
upper  end  and  communicating  at  its  lower  end  with 
a  hopper  which  has  a  bottom  discharge,  and  is  pro- 
vided with  a  baffle  parallel  to  one  side.  Slanting 
baffles  project  alternately  from  the  opposing  walls 
across  the  internal  space  of  the  tower  over  which  the 
liquid  flows  from  a  connecting  pipe  at  the  top.  Gas 
intake  and  discharge  connexions  communicate  re- 
spectively with  the  bottom  and  top  of  the  tower. 

— W.  J.  W. 

Carbon  dioxide  gas;  Process  of  and  apparatus  for 

producing  .     R.   C.   Newhouse,   Wauwatosa, 

Assignor  to  Allis-Chalmers  Manufacturing  Co., 
Milwaukee,  Wis.  U.S.  Pat.  1,332,138,  24.2.20. 
Appl.,  27.6.19. 

A  gas  rich  in  carbon  dioxide  is  produced  by  treating 
incandescent  carbon  with  a  compound  containing 
oxygen  under  such  conditions  that  the  percentage 
of  nitrogen  in  the  product  is  a  minimum,  then 
burning  the  gas  produced  to  calcine  a  carbonate, 
and  collecting  the  resulting  gases. — L.  A.  C. 
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Sulphur  present   in  natural  sulphates;   I'tilisation 

uf .     Badische  Anilin  and  Boda-Fabrik,  Lud- 

wigshaten  tier.  Pat.  305,123,  29.9.17. 
The  gas  obtained  by  heating  sulphates,  e.g., 
gypsum,  and  .i  combustible  material  in  a  current  oi 
air  i~  separated  from  free  sulphur,  mixed  with  air, 
Mid  passed  over  s  catalyst  consisting  of  an  infusible 
material  saturated  with  a  solution  "t  an  i i « > ti  Bait. 
'I'll,-  catalytic  material  is  tirst  brought  to  the  tem- 
ire  required  to  atari  the  reaction,  but  as  the 
reaction  proceeds,  i.e.,  oxidation  oi  oarbon  mon- 
oxide and  sulphur  compounds  to  carbon  dioxide  and 
sulphur  dioxide,  the  heat  of  combustion  is  sufficient 
intain  the  desired  temperature. — L.  A.  C. 

i/       •  Muni    carbonate   or  ammonium    magnesium 

carbonate ;    Manufacture    of    .       "  Lipsia  " 

Chem.  K.ihr  .  Mugeln.  Ger.  Pat.  306,335,  25.11.17. 

A  BOKOTKW  containing  ammonium  carbonate,  such 
.is  the  filtered  liquor  obtained  m  the  ammonia-soda 
proeoae,  is  treated  with  the  requisite  quantity  of 
' mi. una  and  added  to  a  solution  of  a  m&g- 
nesium  salt. — L   A.  C. 

Sulphur  dioxide;  Manufacture  of  — —  from  cal- 
cium, barium,  and  struntium  sulphites.  Chem. 
Fabr.  vonn.  Weiler-Ter  Meer,  Uordingen.  Ger. 
1'       307 .121,  23.3.18. 

Si  i  iiivn  dioxide  is  prepared  by  heating  calcium, 
barium,  .>r  strontium  sulphite  with  magnesium 
salt^,  such  as  crude  magnesium  chloride  or  sul- 
phate, or  mixtures  of  the  same. — L.  A.  C. 

mitogen  and  hydroijen;  Synthetic  production  of 

compound*  of .     H.  Harter  and  H.  Braun, 

r.crlm-Schoneberg.     Ger.  Pat.  310,623,  18.7.17. 

In  the  t\  uthetic  production  of  compounds  of  hydro- 
■m  and  nitrogen  the  contact  mass  is  constructed  of 
iron  tubes  and  rods.  The  rods  are  so  treated  that 
iron,  ferrous  oxide,  and  ferric  oxide  are  all  present 
ir.  the  mass.  The  conditions  of  the  reaction  are  so 
adjusted  that  hydrogen  peroxide  is  formed  during 
tho  reaction,  and  to  assist  in  its  production  suit- 
able metals  capable  of  combining  with  hydrogen  are 
added  to  the  iron.  The  contact  mass  is  packed  in 
a  number  of  narrow  iron  tubes  arranged  within  a 
wider  iron  t.ube. — L.  A.  C. 

Salts:  Hi'imival  of  iron  from   inorganic  .       E. 

Natho.     Eseen-Bredenev.       Ger.     Pat.     315,837, 

31.5.18. 
Saturated  solutions  of  aluminium,  potassium,  and 
sodium  sulphates  can  be  freed  completely  from  iron 
by  treating  them  with  sulphite-cellulose  waste 
liquor  ;  alternatively  dilute  solutions  may  be  treated 
and  then  concentrated  by  evaporation ;  the  iron  is 
pn-'-ipitated  as  iron-tannin  compounds  together 
with  dextrins. — D.  F.  T. 

(Haulier's   salt;   Hemoval  of   iron  from  .        E. 

Natho.     Essen-Bredcnev.       Ger.     Pat.     315,940, 
31.5.18. 

Thk  salt  is  treated  with  an  oxidising  agent,  such  as 
Dg  powder,  and  calcium  chloride,  and  then 
1  to  400°  C. ;  the  iron  is  eliminated  as  volatilo 
ferric-  chloride;  if  no  oxidising  agent  is  used  a  tem- 
perature of  1400°  C.  is  necessary.— D.  F.  T. 

Mercuric  oxide;  Manufacture  of  high-grade  . 

Consortium  fur  Elektrochem.  Industrie,  Munich, 
r.  Pat.  315,657,  1.5.18. 

IfjUKI  kic  oxide  containing  much  free  mercury, 
such  as  is  obtained  by  the  electrolytic  method  of 
production,  is  treated  with  solutions  of  organic 
substances,  preferably  such  as  possess  the  character 
ot  protective  colloids.  Tho  free  mercury  then 
separates  rapidly  from  the  suspension. — D.  F.  T. 


Sulphur;  I'urification  of .  J.  J.  Hood,  London. 

I  -  I'  .  (a)  1,331,645  and  (B)l,:i;ll,i;i.i.-Jt. 2.20. 
Appl.,  13.lz.19. 

Liquid     sulphur     is     passed     through    (a)     ignited 
alumina  or  (b)  ignited  magnesia, — L.  A.  C. 

Chlorides:    Manufacture    "I    metallic   .      W. 

II  p.  Stockport,  and  K  Newbery,  Manchester. 
Q.8.  Pat.  1,831,967,  17.9.20.    Appl.,  26.8.18. 

Skk  Hun.  Pat.  131,039  of  1918;  this  J.,  1919,  718  a. 
Magnesium  chloride;  Production  and  utilisation  of 

.     G.    H.    Bailey    and   C.    \V.    A.    Foster,    As- 
signors   to    Tho   British    Aluminium    Co.,    Ltd., 
London.     IS.    Pat.    1,331,688,    24.2.20.     Appl., 
99.9.17. 
Skk  Eng.  Pat.  109,906  of  1916;  this  J.,  1917,  1177. 

Ammonia;  Production  "I from  eyanaroide.    B. 

Brodtkorb,  Notodden,  Assignor  to  Norsk  Hydro- 
Elektrisk      Kvaelstofaktieselskab,      Christiania, 
Norway,       0.8.  Pat.  1,332,100,  24.2.20.      Appl., 
■1.9.18. 
Skk  Eng.  Pat.  120,034  of  1918;  this  J.,  1919,  322  a. 

Alumina;    Manufacture    of    .        E.   E.   Dutt. 

Jabalpur,  India.  U.S.  Pats,  (a)  1,332,113  and 
(b)  1,332,115,  24.2.20.  Appl.,  18.10.18.  (b)  Re- 
newed 29.11.19. 

See  Eng.   Pats.   118,155-6  of   1917  and  120,838  of 

L918;  this  J.,  1918,  580a;  1919,  74a. 

Potassium   chloride;  Manufacture  of  .     E.   E. 

Dutt.    Jabalpur,    India.        U.S.    Pat.    1,332,114, 

24.2.20.     Appl.,  18.10.18. 
Ske  Eng.  Pat.  116,438  of  1917;  this  J.,  1918,  466  a. 

Aluminium  chloride  residues.     U.S.  Pat.  1,332,018. 
See  II  a. 

Purifying  substances  by  sublimation.       Ger.   Pat. 
315,958.     See  III. 

Water  vapour.    Eng.  Pat.  137,547.    See  XXIII. 


VIII.— GLASS;  CERAMICS. 

Glass   batches;   Use   of  mixtures   of    sulphate   and 

water-glaet  as  a  substitute  for  alkalis  in  . 

L.  Springer.  Sprechsaal,  1920,  S3,  21. 
Various  mixtures  of  sodium  sulphate  and  water- 
glass  have  been  used  as  substitutes  for  other  sources 
of  soda  in  the  manufacture  of  glass.  The  composi- 
tion of  water-glass  varies  considerably,  but  if  the 
material  is  analysed  and  the  results  of  the  analysis 
used  in  calculating  the  amounts  of  soda,  silica,  and 
sodium  sulphate  required,  the  use  of  water-glass 
introduces  no  technical  difficulty  and  increases  the 
fusibility  of  the  batch. — A.  B.  S. 

Crystal  glass;  Use  of  specially  pure  Glauber's  salt 

for  the  production  of  high-grade .     K.  Killer. 

Sprechsaal,  1920,  53,  93—94. 
Glauber's  salt  can  be  used   as  the  solo  means  of 
introducing  soda  into  high-grade  glass  provided  the 
salt  is  sufficiently  pure.     Tho  chief  impurities  aro 
sodium  chloride,  iron,  and  free  sulphuric  acid. 

—A.  B.  S. 

Soda-lime  silicate  glass;  Electrical  conductivity  of 

.     R.  Ambronn.     Ann.  Physik,  1919,  [4],  58, 

139—164.  Chem.  Zentr.,  1920,  91,  II.,  175—176. 
Measurements  of  the  electrical  conductivity  of 
thirteen  different  glasses  containing  only  Na,0, 
CaO,  and  SiO,  showed  that  the  relation  between 
conductivity  and  temperature  can  be  expressed  by 
a  simple  exponential  equation  in  which  tho  ex- 
ponent is  the  reciprocal  of  the  absolute  tempera- 
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ture,  and  that  the  conductivity  is  zero  unless  the 
sum  of  the  calcium  and  sodium  atoms  is  at  least  11 
to  each  100  atoms  of  the  glass  substance;  in  this 
connexion  1  atom  Na  is  equivalent  to  1  atom  Ca. 

— L.  A.  C. 

Magnesia  bodies.    A.  Beige.     Sprechsaal,  1920,  53, 

1—3,  9—11. 
Ceramic  wares  containing  magnesia  mature  at  a 
lower  temperature  than  others,  and  the  author  has 
endeavoured  to  ascertain  whether  the  use  of 
magnesia  bodies  might  be  a  means  of  saving  fuel 
in  the  production  of  pottery.  It  was  found  that 
some  of  the  German  magnesium-bearing  deposits 
are  useful  substitutes  for  the  magnesite  imported 
from  Austria.  The  author  examined  27  mixtures 
of  magnesia  with  quartz,  kaolin,  and  felspar,  and 
describes  the  results  obtained.  It  is  concluded  that 
the  addition  of  magnesia  is  a  suitable  means  of 
lowering  the  maturing  point  of  various  bodies 
without  introducing  serious  technical  difficulties. 
Some  clay  should  be  present  in  order  to  provide  the 
necessary  plasticity,  about  10 — 1-5%  being  usually 
sufficient.  Discoloration  and  blisters  occur  if  the 
earlier  stages  of  burning  are  hurried,  as  vitrifica- 
tion commences  before  all  the  carbonaceous  matter 
has  burnt  out.  The  lower  maturing  point  should 
effect  a  saving  in  fuel,  but  unless  magnesia  of  suffi- 
cient purity  can  be  obtained  at  a  low  price,  the  cost 
of  the  ware  will  not  be  reduced  by  the  use  of  mag- 
nesia.— A.  B.  S. 

Fireclay  mixtures  for  high  temperatures.  R.  51. 
Howe.  Blast  Furnace  and  Steel  Plant,  1920,  8, 
157—160. 

Various  materials  which  are  commonly  added  to 
mortars  made  for  use  at  high  temperatures  are 
often  very  harmful.  They  are  added  to  increase  the 
strength  of  the  mortar  at  low  temperatures  and  to 
reduce  the  shrinkage  of  the  clay  or  porosity  of  the 
mixture.  The  addition  of  ground  silica  or  alumina 
is  useful,  but  Portland  cement,  lime,  asbestos, 
water-glass,  salt,  and  carborundum  all  lower  the 
fusing  point  of  fireclays  to  which  they  are 
added.  The  addition  of  16%  lowered  the  fusing 
point  of  fireclays  to  the  following  extent : 
Portland  cement  *320°  C,  lime  400°  C,  asbestos 
250°  C,  water-glass  50°  C,  salt  500°  C,  and  car- 
borundum 20°  C.  A  mixture  of  fireclay  with  10% 
of  asbestos  and  10%  of  water-glass  had  a  fusion 
point  below  cone  11  (1350°  C.)  as  compared  with 
1730°  C.  for  the  clay  alone.  When  this  mixture 
was  used  as  a  mortar  for  laying  bricks  built  four 
courses  high  and  then  heated  under  a  load  of  11  lb. 
per  sq.  in.  to  1250°  C,  a  large  part  of  the  mortar 
was  fused  and  squeezed  out  of  the  joints.  Arches 
similarly  treated  collapsed.  The  principal  trouble 
in  the  use  of  fireclay  alone  as  mortar  is  due  to  the 
shrinkage  of  the  clay,  and  this  may  be  avoided  by 
the  addition  of  a  suitable  proportion  of  grog  or 
ground  firebrick.  Such  an  addition  increases 
rather  than  diminishes  the  heat-resistance  of  the 
mortar  and  gives  strong  and  firm  joints  even  at 
1350°  C— A.  B.  S. 

Glazes;  Transparent for  ivon/  and  white  ware. 

G.     Heinstein.       Sprechsaal,     1920,    S3,    31—32, 
44—46. 

The  yellow  colour  of  glazes  containing  lead  oxide, 
alumina,  or  quartz  is  not  suitable  for  ivory  and 
white  ware.  The  yellow  tint  disappears  when  the 
lead  oxide  is  completely  replaced  by  any  other 
metallic  oxide,  and  by  replacing  only  0'25  equiva- 
lent of  lead  oxide  a  good  ivory  glaze  may  be  pro- 
duced. If  a  little  boric  acid  is  added  somewhat  less 
lead  may  be  used.  The  following  three  mixtures 
are  recommended: — Frit:  calcined  soda,  15'90, 
31-80,  4770;  chalk,  1001.  20-02,  30-03;  red  lead, 
17132,    114-22,   57-11;    Zettlitz   kaolin,   7-76,   44'00, 


4300;  quartz,  72'36,  7538,  75"38;  crystallised  boric 
acid,  0-00,  6203,  62*03 ;  Mill  mix:  frit,  261-29, 
289-62,  248-76;  Zettlitz  kaolin,  18-12,  20-70,  2070 
parts  by  weight.  The  first  is  suitable  for  ivory  and 
inferior  whites,  and  the  second  and  third  are  suit- 
able for  ivory  and  good  whites.  Zinc  oxide  is  the 
most  satisfactory  substitute  for  lead  oxide  in  ivory 
glazes,  but  if  alkaline-earth  compounds  must  be 
used  magnesia  is  the  best  substitute,  then  lime, 
strontia,  and  baryta  in  the  order  named.  Zinc- 
oxide  and  magnesia  also  reduce  the  tendency  of  the 
glaze  to  craze,  except  in  the  presence  of  boric  acid. 

—A.  B.  S. 

Devitrification  phenomena  [in  glazes'],  and  their 
prevention.  R.  Berg.  Sprechsaal,  1920,  53, 
19—20. 

When  a  glaze  which  had  been  in  regular  use  for 
earthenware  was  applied  to  wall  tiles  and  fired  in  a 
wall-tile  oven,  at  the  same  temperature,  for  the 
same  length  of  time  and  using  the  same  coal  as 
before,  it  showed  marked  "  blinding,"  especially 
near  the  edges.  The  defect  was  found  to  be  due  to 
the  absorption  of  a  portion  of  the  glaze  by  the  body, 
and  it  was  cured  by  making  the  glaze  more  viscous 
by  the  addition  of  5%  of  zinc  oxide.  If  the  slight 
opacity  produced  by  zinc  oxide  is  objectionable,  the 
proportion  of  lime  and  potash  or  the  total  number 
of  P.O  oxides  may  be  increased. — A.  B.  S. 

Patents. 

Glass  manufacture.  B.  G.  Bealor,  Aspinwall,  Pa. 
U.S.  Pat.  1,331,796,  24,2.20.     Appl.,  7.6.17. 

An  apparatus  for  making  glass  consists  of  a  tank, 
a  glass-drawing  well  formed  of  refractory  shields 
within  the  tank,  a  pair  of  movable  refractory  blocks, 
provided  with  fluid  conduits  and  with  their  opposite 
faces  spaced  apart  to  an  increasing  distance 
at  the  glass-line  as  the  blocks  are  increasingly 
immersed.  Means  are  provided  for  drawing  a 
sheet  of  glass  from  between  the  blocks  in  a  plane  at 
right  angles  to  their  faces. — A.  B.  S. 

[  Glass]  colour-filter  or  absorbing  screen  for  artificial 
light.  M.  Luckiesh  and  D.  A.  Dewey,  Cleveland, 
Ohio.  Assignors  to  General  Electric  Co.  U.S. 
Pat.  1,331,937.  24.2.20.  Appl.,  21.8.15.  Re- 
newed 29.11.19. 

A  colour  filter  for  giving  the  light  of  artificial 
illuminants  the  character  of  daylight  is  made  of 
glass  containing  manganese,  copper,  and  cobalt 
oxides  in  the  proportion  of  1  part  of  manganese 
dioxide  to  2  parts  of  copper  and  cobalt  oxides. 

—A.  B.  S. 

Quartz  and  other  materials  fusible  with  difficulty: 

Formation  of  hollow  articles  from  by  means 

of  an  electric  arc.  Deutsch-Englische  Quarz- 
schmelze  G.m.b.H.,  Charlottenburg.  Ger.  Pat. 
315,539,  23.1. IS. 

After  the  electrodes  have  been  placed  in  position 
and  the  materials  charged  into  an  electric  furnace 
an  arc  is  started  by  ionisation  of  the  intervening 
air  instead  of  by  means  of  a  combustible  conductor, 
to  prevent  contamination  of  the  mould  by  the  ash 
from  the  conductor. — L.  A.  C. 

Quartz;  Melting  by  means  of  carbon  resist- 
ances. Deutsch  -  Englische  Quarzschmelze 
G.m.b.H.,  Charlottenburg.  Ger.  Pat.  317,421, 
31.7.18. 

i    Before    melting   quartz   by    means    of   electrically 

heated  carbon  resistances  embedded  in  the  same, 
'  the  resistances  are  heated  for  a  sufficient  time  to 
i    volatilise  impurities  present  in  the  quartz.       The 

carbon  is  protected  by  a  layer  of  sand  or  other 
|    suitable  material,  and  should  not  be  heated  so  long 

that  the  whole  or  a  greater  part  of  it  is  converted 

into  graphite. — L.  A.  C. 
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ITumitl  kiln  /or]  heat  treatment  of  brick*,  pottery, 
.nit/  the  like.    A.  C.  lonidae.  jun.,  Jjandon.    Eng. 
Pat.  189,367,  81.1.19      (Appl.  2470   l'.'.i 
iiiiii ■    pottery,  ate.,  en  hied    in    ■   tunnel  kiln 
divided  into  seotions,  the   ser«miwndation  in  each 
Motion  being  proportional  io  the  tinte  required  in 
ih.it  stage  of  the  beating  or  i  Doling.    The  goods  we 
heated  by  passing  the  produi  ta  ol  combustion  oj  ■ 
mixture  ol  gas  and  air  through  the  corresponding 
•i  the  kiln.    'I'll..  Bring  Beotion  of  the  tunnel 
communicates   with   three   parallel   and   oonneoted 
preheating   and   cooling   tunnels.       Pi  cheating   is 
1   by   rudintion   from   the  cooling  goods,   the 
n  r>  in-,  fi  passing  along  a  central 

track  »  nil  a  track  containing  .  ooung  goods  oh  eai  h 
.Hi.'  ui  it.  The  gat  burners  are  p1ait"  "'  the  side 
trails  ..t  tin'  tunnel  ami  are  ol  the  type  described  in 
Knu.  Pat.  Kki.&xi.  They  may  be  provided  with  ex- 
temded  combustion  passages  ( F.ng.  Pats.  108,701  and 
114,223;  thin  J.,  1917,  L086;  1918,  229a)  placed 
transversely  across  the  oars,  and  arc  supplied  with 
a  mixture  oi  gas  and  air  at  constantly  related  pres- 
sures, mixing  being  effected  prior  to  ignition 
in  proportions  suitable  for  complete  combustion. 
Additional  tunnels  may  be  provided  adjacent  to  tho 
other  tunnels  to  serve  as  a  drying  chamber,  which  is 
heated  by  a  directly  fired  air-heating  device  at  tin 
.ml  .it  the  chamber. — A.  B.  S. 

I'orcclatn.  The  British  Thomson-Houston  Co.,  Ltd., 

Lot. don.  From  General  Electric  Co.,  Schenectady, 

\  1   .  U.8.A.    Eng.  Pat.  139,315,  13.3.19.    (Appl. 

6308   19.) 

In  the  manufacture  of  porcelain  a  portion  of  tho 

free  silica  usually  employed  is  replaced  by  zirconia 

or  the  oxide  ol  some  Other  rare  metal.  When  a  mix- 
ture oi   !•">      nt  clay,  ;C>      cit  felspar,  and  15      of  zir- 

conia  or  sircite  cement  (containing  81%  ZrO,  and 

1  I  SiO.)  is  made  into  porcelain,  the  product  may 
be  heated  to  800°  C.  and  plunged  into  water  without 
loss  of  mechanical  strength.  The  modulus  of  rup- 
ture of  such  zirconium  porcelain  was  found  to  be 
7Iih>  ;:v  compared  with  13!*0  for  ordinary  porcelain. 
The  electric  al  resistances  of  both  porcelains  are  alike 
at  ordinary  temperatures,  bnt  at  2*6°  C.  that  of  zir- 
conium porcelain  was  found  to  be  2' 43  megohms  and 
that  of  ordinary  porcelain  only  0'832  megohm.  Tho 
zirconium  porcelain  is  less  porous  than  ordinary 
pon  elain. — A.  B.  8. 

Silicon  iiuhiih  •  Manufacture  ui — ■ — .  O.  Hutchins, 

\      ::nor  to  The  Carborundum  Co.,  Niagara  Falls. 
NY.    IS.  Pat 1.331. I3o,  17.2.20.    Appl.,  15.7.19. 

Simiiin  carbide  is  made  in  the  usual  manner  from 
a  furnace  charge  oi  silica  and  carbon,  of  which  the 
upper  portion  is  rii  her  in  - i  1  i<  :c  than  the  lower 
portion.- — A.  B.  S. 

Snamel  for  enamelling  article*  in  sheet  metal  or 
c.i.-/  metal.  (.'.  Musiol,  Brussels.  I'.S.  Pat. 
1.3.-12. ims.  21.2.2(1.     Appl.,  12.fl.19. 

A  BORON-KKKK.  enamel  for  sheet  or  cast  metal  is  com- 
posed chiefly  of  a  triple  silicate  of  aluminium, 
sodium,  and  calcium,  mixed  with  a  fluoride 

—A.  B.  8. 

I        ace*.     Eng.  Pat.  139,276.     8e<   8 

IX.     BUILDING  MATERIALS. 

Portland   cement    raw   mixture:  .Innliisia  of  . 

•I.  0.  Witt      Philippine  J.  Bci.,  1919,  15,  107— 
120 

Thk  metboda  employed  for  det<  rmining  the  calcium 
carbonate  content  of  Portland  cement  raw  mixture 
(on  which  the  proportioning  of  the  materials  is 
usually  based)  are  critically  surveyed,  attention 
being  drawn    to    tin;    causes    of    errors   due    to    the 


nature  ol  tin-  constituents  themselves  and  to  the 
various  kindc  ol  apparatus  and  procedure  adopted. 

\\    B.  F.  P. 

Cement;  riff'*/  of  fi\  1).  A.  Abrams. 

i'i        \-  or  Testing  Materials,  Vol  XIX 

Part    II..   1919,     hull.    I.  Structural   Materials  Re- 
search Lab.,  Lewis  Inst..  Chicago. 

A  i  cm. i  number  oi  experiments  have  been  made  on 

tile  ellct  t    oi    fineness  ol    grinding  of   Portland  i  i  llli  III 

on  the  qualities  of  the  concrete  made  from  it-  The 
experiments  i  overed  fifty-one  different  Bamples  from 
■even  oqmmercial  mills,  and  the  cements  were 
ground  to  four  to  seven  degrees  of  fineness;  the 
amount  of  residue  left  on  a  No.  200  sieve  by  the 
different    samples    varied    I  com   2   io    i.i       ol    the 

lenient.     For  a  given  sample  of  eeliieiit,  the  strength 

of  the  concrete  increased  nrith  the  fineness  for  all 

proportions  of  mixture,  consistencies  oi  the  wet 
i  on.  retc.  qualities  of  the  aggregate,  and  ages  of  the 
concrete;  but  the  strength  of  the  concrete  does  not 
vary  according  to  the  fineness  ol  the  cement  ii 
different  cements  are  used.     The  fineness  oj    the 

lenient  has  a  greater  effect  in  increasing  the 
strength  ot  concretes  having  a  small  proportion  ol 
lenient,  but  the  effect  decreases  with  the  age  ol 
the  concrete.  An  increase  in  strength  of  from  2 "5 
at  7  days  to  1*4%  at  12  months  is  shown  for  each 
1  reduction  in  the  residue  of  the  cement  on  tin- 
No.  200  sieve.  Tho  hardening  of  the  concrete 
is  thus  accelerated  by  finer  grinding  of  the  cement. 
The  density  of  the  concrete  and  its  expansion  or 
contraction  when  stored  in  water  or  air  respect  iv.l\ 
are  not  dependent  on  the  fineness  of  the  cement. 
With  the  usual  concrete  mixtures  containing  20  to 
2-i  of  cement,  the  strength  was  increased  about  1 ' 
by  an  increase  of  1%  in  the  cement,  content,  and  an 
mi  i.ase  in  the  proportion  of  cement  had  a  greater 
effect  on  the  strength  of  poor  mixtures  than  on  rich 
mixtures.  The  strength  of  the  concrete  varied  in- 
versely with  the  amount  of  water  used,  and  a 
stronger  concrete  may  be  obtained  with  equal  ease 
of  working  by  using  a  larger  proportion  of  cement. 

— \V.  F.  F. 

Slag*:  Disintegration  »/  blast  furnace  .       K. 

Kndeli.     Stahl  u.  Eisen,  1020,  40,  213-222,  255— 
262. 

CiiKMlc.u.  analysis  does  not  give  any  definite  means 
of  distinguishing  stable  slags  from  unstable  ones, 
though  a  high  proportion  of  magnesia  and  alumina 
or  more  than  5  FeO  +  MnO  appears  to  favour 
stability.  Thin  .sections  of  various  slags  were-  ex- 
amined microscopically.  As  a  rule  stable  slags  con- 
tain notable  quantities  of  the  following  groups  of 
minerals  distributed  in  a  ground  mass  of  indeter- 
minate composition  :  melilites,  resembling  those 
found  in  some  basalts,  with  a  fiocculent  and  zonal 
structure',  feeble  double  retraction,  refractive  index 
above  l'ol.  straight  extinction,  optically  monoaxial 
with  negative  sign;  a  second  series  of  melilites  with 
the  same  general  optical  characters,  but  greater  re- 
fraction clue  to  the  introduction  of  ferrous  or  man- 
ganoUS  OXlde;  varieties  of  olivine;  opaque  skeletons 
of  magnetite  or  manganese  oxides  present  in  slags 
rich  in  iron  and  manganese;  tern-like  globulites  of 
manganoiis   and    ferrous   sulphide  which   ap|>ear   to 

be  characteristic  ol  stable  slags.    Unstable  slags  are 

largely  composed  of  disintegrating  melilites,  readily 
distinguished  in  polarised  light  by  their  grey  blue 

colour  and  the  characteristic  appearance  of  their 
edge  8,    by    tlnir    higher    degree    of    refraction    and 

yellowish  red  interference  colours.     Variations  in 

Structure  OCCUr  in  old  slags  and  in  some  of  a  special 

character.  The  stability  or  other*  ise  of  a  fresh  slag 
can  lw  predicted  with  a  fair  degree  ol   certainty 

by  iiiicro-petrograpbic  investigation,  as  stable  slags 
do  not  contain  disintegrating  melilites  alter  being 

exposed    to    the    weather    For    two    or    three    weeks. 
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Unstable  melilites  which  do  not  disintegrate  on 
weathering  are  formed  by  very  rapid  cooling  and 
occur  in  the  outer  crust  of  large  blocks  of  slag  and 
in  slag  which  has  been  allowed  to  flow  through 
troughs.  This  is  due  to  the  fact  (previously  estab- 
lished by  the  author)  that  ferrous  and  manganous 
oxides  rapidly  diffuse  from  the  molten  interior  to 
the  cooler  exterior  of  a  silicious  mass,  thus  enrich- 
ing the  latter  and  making  it  more  stable  than  the 
former.  The  more  slowly  cooled  interiors  of  large 
blocks  frequently  contain  altered  melilites  which 
eventually  cause  the  slag  to  fall  to  powder.  On  re- 
heating for  48  hours  at  1200°  C.  stable  slags  are  not 
affected,  but  unstable  ones  show  a  large  increase  in 
the  number  of  fragments  of  melilite,  the  increase 
being  roughly  proportional  to  the  rapidity  with 
which  the  slag  was  originally  cooled.  The  changes 
effected  by  reheating  are  only  visible  in  thin  sec- 
tions under  the  microscope.  An  increase  in  the  size 
of  the  crystalline  grains  also  occurs.  An  examina- 
tion of  a' series  of  synthetic  basic  slags  correspond- 
ing to  those  obtained  in  the  Thomas  and  Gilchrist 
process  of  steel  manufacture  showed  that  the  disin- 
tegration of  slags  is  not  likely  to  be  due  to  calcium 
orthosilicate,  but  to  mixed  crystals  of  calcium 
aluminosilicates  (melilites) ;  and  that  the  presence 
of  manganous  oxide  or  a  mixture  of  manganous  and 
ferric  oxides  in  a  slag  increases  its  stability.  Syn- 
thetic basic  slags  containing  11 — 13%  A1203  and  3 — 
4%  Fe203  and /or  MnO  disintegrated  readily,  but 
those  containing  17%  AL03  were  more  stable,  and 
those  containing  21 — 22%  A1203  showed  no  signs  of 
disintegration.  Similarly,  synthetic  slags  contain- 
ing 10%  or  more  MgO  were  quite  stable.  Any  disin- 
tegration likely  to  occur  in  large  masses  of  slag 
takes  place  within  the  first  fortnight.  Disintegra- 
tion is  not  primarily  due  to  the  chemical  composi- 
tion of  the  slag,  but  to  its  physical  structure.  Slags 
which  are  more  than  six  weeks  old  and  have  shown 
no  obvious  signs  of  disintegration  may  safely  be 
used  as  aggregate  for  concrete.  The  metastable 
constituents  found  in  some  slags  are  highly  stable 
under  ordinary  atmospheric  conditions. — A.  B.  S. 

Light-weight    artificial    stone    from    blast-furnace 

slag;  Schol  process  for  the  manufacture  of  ■ . 

A.  Guttmann.  Stahl  u.  Eisen,  1920,  40,  326—331. 
The  blast-furnace  slag  used  as  raw  material  should 
contain  35—38%  Si02  and  not  less  than  47 — 44% 
CaO.  Manganese  and  magnesia  should  be  present 
in  small  proportion  only.  The  slag  is  prepared  in 
a  light  and  highly  porous  condition  by  projecting 
the  molten  material  in  a  horizontal  direction  into  a 
limited  quantity  of  water  so  that  the  process  is 
aided  by  the  development  of  steam.  The  spongy 
mass  has  apparent  specific  gravity  0'14 — 0'22,  and 
forms  a  serviceable  insulator  against  heat  and 
sound.  It  is  crushed,  sifted,  and  the  portion 
between  35  and  12  mm. -mesh  size  used  as  basis. 
The  moistened  fines  are  mixed  with  quicklime  in 
proportion  3:1.  The  latter  is  thereby  slaked  and 
more  dry  fines  are  added  to  bring  up  the  proportion 
to  85%.  This  constitutes  the  cementing  material. 
One  part  of  cement  and  six  parts  of  the  granular 
basis  are  mixed  wet  and  the  product  pressed  into 
brick  form  in  moulds.  The  bricks  are  subjected  to 
steam  heat  at  60°— 80°  C.  for  6—8  hrs.,  whereby 
considerable  hardening  occurs  owing  to  the 
hydraulic  properties  of  the  mixture.  The  harden- 
ing continues  when  they  are  stored  for  a  month  in 
the  open.  This  may  be  accelerated  by  a  hardening 
under  high-pressure  steam. — H.  J.  H. 

Refuse  destruction.    Grempe.    See  XIXb. 

Patents. 
Artificial  stone  or  slabs  of  matble-like  appearance; 

Production  of  .     H.  Gronroos,  Copenhagen. 

Eng.  Pat.  138,799,  4.6.19.    (Appl.  14,182/19.) 
A  moist  mixture  of  equal  parts  of  powdered  porce- 


lain or  pottery,  pipeclay,  and  glass-refuse  is  com- 
pressed in  a  mould  under  a  pressure  up  to  2850  lb. 
per  sq.  in.,  and  the  resulting  slabs  are  heated  to 
900° — 1200°  C.  for  15  mins.  so  as  to  fuse  the  glass. 
When  a  glossy  surface  is  required,  a  layer  of  crushed 
glass  refuse  is  placed  in  the  bottom  of  the  mould 
prior  to  filling  it  with  the  mixture. — A.  B.  S. 

Thermal   insulating   bodies;  Manufacture   of  . 

H.  J.  C.  Forrester,  Birmingham.  From  Inter- 
national Isolations  Kompani  A./S.-Ikas,  Chris- 
tiania.  Eng.  Pat.  139,318, 15.3.19.  (Appl.  6522/19.) 

A  heat-insulating  material  is  made  by  mixing 
2  parts  of  dried  and  finely  ground  "  moler  "  (dia- 
tomaceous  earth)  with  3  parts  of  a  granular  or 
gritty  substance  such  as  dressed  cork,  peat,  saw- 
dust, etc.,  which  has  previously  been  heated  to  150° 
— 200°  C.  to  cause  it  to  expand  and  drive  out  part 
of  the  air  and  so  prevent  damage  to  the  moulded 
pieces  later.  Water  in  small  quantities  is  added 
slowly  to  the  mixture  with  continual  stirring  until 
it  attains  a  dough-like  consistency,  and  the  mass  is 
then  moulded,  dried  slowly,  heated  slowly  to  250°  C. 
and  afterwards  to  about  1000°  C.  The  final  product 
has  sp.  gr.  about  0'3. — A.  B.  S. 

[Plaster]    mixture;   Plastic   and   process  for 

■making  the  samp.  M.  K.  Armstrong,  Winnetka, 
HI.     U.S.  Pat.  1,331,554,  24.2.20.    Appl.,  2.7.19. 

A  plaster  is  made  by  deflocculating  clay  or  clay  soil 
in  a  fluid  in  the  presence  of  an  electrolyte  and  add- 
ing finely  ground  calcined  gypsum. — A.  B.  S. 

Kilns  for  burning  cement  etc. 
See  I. 


Ger.  Pat.  315,775. 


X.-METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Ore-oxygen  gasified  directly  or  indirectly  in  the 
blast-furnace;  Method  for  calculating  the  propor- 
tion of  .     H.  Thaler.     Stahl  u.  Eisen,  1920, 

40,  317—321. 
The  reactions  of  oxygen  in  the  iron  blast- 
furnace are  of  three  types: — (1)  C+0  =  CO,  (2) 
MO  +  C  =  M  +  CO,  and  (3)  MO+CO  =  M+C02.  Re- 
action 2  may  be  termed  "direct"  reduction 
and  reaction  3,  "  indirect "  reduction  of  the 
ore.  If  the  material  balance  sheet  of  the  furnace 
operation  iB  known  it  is  possible  to  calculate 
to  what  extent  the  direct  and  indirect  pro- 
cesses contribute  to  the  production  of  iron  from 
its  ore,  and  thus  form  an  opinion  as  to  the  efficiency 
of  operation.  Indirect  reduction  corresponds  to 
greater  thermal  economy  and  represents  the  ideal, 
although  in  normal  practice  only  60 — 65%  of  the 
reduction  is  of  this  type.  In  the  results  of  eight 
calculations  the  lowest  figure  was  36'4%,  and  the 
highest  69-4% .  When  the  actual  CO  content  of  the 
blast-furnace  gas  exceeds  that  theoretically  obtain- 
able from  the  blast  alone,  the  "direct"  gasified 
ore-oxygen  equals  three-fourths  of  the  total  gasi- 
fied ore-oxygen  plus  one-fourth  of  the  difference 
between  the  oxygen  content  of  the  CO  actually  in 
the  gas  and  that  obtainable  from  the  blast  alone, 
minus  three-fourths  of  the  oxygen  content  of  the 
difference  between  the  actual  C03  content  of  the 
blast-furnace  gas  and  that  in  the  charge.  If  the 
CO  content  of  the  gas  is  less  than  that  theoretically 
obtainable  from  the  blast,  the  "  indirect  "  gasified 
oxygen  equals  one-half  the  sum  of  the  total  gasified 
ore-oxygen  and  the  difference  between  the  oxygen 
content  of  the  CO  obtainable  from  the  blast  and 
that  actually  present  in  the  gas. — H.  J.  H. 

Blast  furnaces;  Comparison  of  electric  and  coke- 
fired  .     M.   Guedras.     Rev.   Met.,   1919,   17, 

13—15. 

In  electric  blast-furnaces  at  Trollhatten  the  heat 


Vol. XXXIX.  No  8]    Cl- X.— METALS  ;   METALLURGY,  INCLUDING  ELECTROMETALLURGY.      L'U  a 


expended  in  obtaining  1000  kilos,  of  pig  iron  was 

8,155,962  cals.  Tho  author's  trials  nn  OOke  tin. I  blast 
furna..'i    ol    90    tone   capacity    using    1100    kilos,    of 

l>.T  ton   showed  that  8,927;130  cals.  ra  re- 

3         1  to  produoe  l<xx>  kilos,  of  pig.  Thus  there  is  ■ 
once  ol  1,771,863  cals.  m  favour  oi  the  electric 
furnace,    although   onb    80    70      of    the  electric 
tiliaed.      The  calorific  value  of  1  kilo. 
■..in  the  electric  Waal  furnace  is  8367  cals., 
•  1  furnace.    On  a.  count 
of  the  greater  quantity  of  ga>  produoed  in  the  latter 
the  total  per  ton  ol  >.ist  iron  is  3,682,370, 

1-1  for  the  electric  furnace,  but  a 
large  part  of  the  gas  produoed  in  the  coko  fum 
in  oaed  t..  hi  at  the  Mast  to  about  720°  C. — T.  H.  Bu. 

tlcatintj  of  a  Martin  furnace  with 

cold .    F  Springorum.    Stahl  n.  Eiaen,  1920, 

«.  9—13. 

i.  vs.  low  iii  sulphur  and  with  a  high  hydrogen  con- 
tent, is  brought  directly  from  the  coke  ovens  and 
introduced  at  atmospheric  temperature  along  with 
n  blast  of  air  into  the  furnace  by  means  of  tuyeres. 
The  tuyeres  are  situated  at  either  end  of  the  fur- 
nace, th<>  direction  of  the  gas  being  regulated  by 
means  ol  reversible  valves  fitted  with  water-seals. 
^;as  burns  with  a  scarcely  visible  llame,  giving 
a  reducing  atmosphere  over  the  bath  of  metal. 
s  of  a  few  months'  duration  were  carried 
out  on  two  Martin  furnaces  of  30  and  100 
metric  tons  capacity  respectively,  and  the  out- 
put and  quality  of  the  steel  compared  favourably 
with  the  output  and  quality  of  the  steel  from  the 
l  heated  by  means  of  ordinary  pro- 
ducer gas.— J.  W.  D. 

limiting  metallurgical  furnaces  with  heavy  oil.    A. 
tioiivv.     Chim.  ct  Ind.,  1920,  3,  143—156. 

11  u'Mik.m'b  in  Buaaia  during  the  war  with  the  use  of 
petroleum  residue  (mazout)  has  shown  that  heavy  oil 
can  be  used  with  ad  vantage  for  metallurgical  furnaces. 
K.>r  the  h«at  treatment  of  shells  and  for  metallurgi- 
cal work  in  general  it  is  preferable  to  atomise  the 
oil  by  compressed  air  and  to  avoid  the  use  of  steam. 
A  cutting  blowpipe  tlame  which  would  burn  the 
surface  of  the  metal  is  avoided  by  providing  a  com- 
bust ion  oh  amber  in  front  of  the  treating  chamber 
so  that  the  latter  is  filled  with  a  tranquil  flow  of 
hot  gas.  The  complete  combustion  of  the  oil  is 
ensured  by  providing  in  the  combustion  chamber 
a  bridge  wall  which  becomes  incandescent.  For 
boiler  firing  the  oil  is  atomised  by  steam  into  a 
brick-lined  combustion  chamber. — W.  H.  C. 

M ■■■'  dlurgical  processes  in  the  acid  and  basic  con- 
verter on   the   basis   of  spectra-analytical  obser- 
■ns.    L.  C.  Glaser.     Stahl  u.  Eisen,  1919,  40, 
73— SO,  111—117,  188—191. 

Thk  application  of  the  spectroscope  to  the  study  of 
the  converter  flame  yields  additional  information 
to  that  derived  from  its  visual  appearance,  and 
besides  portraying  the  purely  metallurgical  pro- 
ceases  enables  conclusions  to  be  drawn  as  to  the 
temperature  and  fluidity  of  the  bath.  Results  of 
■pectroanalytical  observations  on  the  acid  process 
show  that  it  is  possible  to  ascertain  when  a  desired 
carbon  content  has  been  reached  and  to  control  the 
composition  of  the  metal  bath  This  results  in  a 
saving  of  additions.  The  heats  can  be  satisfactorily 
toppwl  according  to  the  spectrum.  The  spectro- 
scope as  applied  to  small  Bessemer  working  is 
of  value  in  determining  the  time  of  ignition  of  the 
carbon  and  in  controlling  the  composition  of  the 
bath  when  making  special  material  and  producing 
cast  ingot  iron.    In  the  a  it  is 

possible  by  ascertaining  the  point  of  lowest  carbon 
content  to  determine  the  degree  of  dephosphorisa- 
tion.     In  both  processes  it  is  possible  to  judge  the 


progress  of  the  blow,  and  to  measure  and  regulate 

the  necessary  additions  of  scrap. — T.  11.  Bu. 

Chrome-nickel  steel:  Infhitna  of  deoxidation  ami 
\tion   i>l    solidification    on    electro .      B, 

K    -liny.     Stahl  U.    Ki-cn.   [980,    10,    II    ^15. 

(  iiunMK-niekel  steel  (C  "in,  Mn  0"43,  Si  0-22, 
P  0-080.  soul.",,  Ct  0  Pi,  Hi  2*54  |  was  prepared  in 
in  11.  mult  furnace  and  just  sufficient  ferro- 
utangKneee  and  ferrceilioon  added  t>>  remove  red- 
shortnees.     The  bath  was  then   treated   with   tun 

OXtdlBing  sla^s  and  halt   the  charge  at  onoe  poured. 

More  ferromanganeae  was  added  to  the  steel  remain- 
ing in  the  furnace,  and,  after  half  an  hour,  the 
second  half  ol   the  charge  was  poured,     Bach  half 

was  cast  into.'!  ingots,  the  first  portion  being  poured 
into  a  well  heated  sand  mould,  the  second  portion 
into  an  iron  mould  previously  heated  to  100°  C, 
and  the  remainder  into  an  iron  mould  al  50    C     th 

time  taken  for  solidification  of  the  two  "sand" 
ingots  was  .'(5  min.,  and  that  for  all  four  ingots 
in  iron  moulds  was  13-  I",  n  in.  The  "sand  " 
ingots  solidified  suddenly  throughout,  and  showed 
a  coarsely  crystalline  uniform  structure  when 
broken.  The  iron-mould  ingots  solidified  progres- 
sively from  the  outside  towards  the  centre  and  gave 
corresponding  fractures.  The  fractures  gave  no 
indication  of  the  difference  in  deoxidation  treat- 
ment. The  ingots  were  rolled  down  from  230'  to 
110'  sq. mm.  cross-section,  and  annealed  for  10  hours 
•  at  700°  C.  Tensile  and  impact  test^pieces  were  then 
prepared,  some  of  which  were  tested  without  further 
treatment,  and  others  after  being  quenched  in  water 
from  820?  C.  and  reheated  for  15  min.  at  600°  C. 
and  at  250°  C.  respectively.  The  results  showed 
that  the  quickly  solidified,  well  deoxidised  material 
corresponded  in  every  way  to  commercial  standards, 
but  that  incomplete  deoxidation  gave  rise  to  a 
granular  structure,  and  slow  solidification  to  a 
fibrous  structure  in  the  heat-treated  steels. — T.  St. 

Gold  ore;  An  unusual  process  in  the  treatment  of 

.     B.  L.  Gardiner.     J.  Chem.  Met.  Soc,  S. 

Africa,  1920,  20,  109—117. 

The  ore  consists  of  granulated  quartz  mixed  with 
oxides  and  hydroxides  of  iron,  and  containing  also 
a  certain  amount  of  iron  and  magnesium  sulphates. 
Direct  cyaniding  extracted  only  about  two-thirds 
of  the  gold,  the  remainder  being  so  entangled  in, 
and  coated  with  oxidised  iron  compounds  that 
finer  grinding,  preliminary  acid  washes,  or  the  use 
of  stronger  solutions  of  cyanide  did  not  improve 
the  extraction.  By  baking  the  ore  at  200°— 300°  C, 
however,  iron  hydroxides  were  decomposed  with  the 
formation  of  a  porous  mass  of  ferric  oxide  from 
which  the  gold  was  readily  leached,  an  extraction  of 
90%  being  obtained  in  the  laboratory.  To  carry  out 
the  process  on  the  large  scale  a  rotary  dryer  was 
used.  Only  that  part  of  the  oro  which  passes  a 
screen  of  li  inch  aperture  is  treated  in  the  dryer, 
the  remainder  being  treated  in  the  usual  way. 
The  ore,  as  it  comes  from  the  dryer,  is  mixed 
with  slaked  lime  (10  lb.  per  ton)  and  dumped  into 
the  sand  leaching  vats.  By  working  in  this  manner 
the  extraction  was  increased  from  about  t>.'5  to 
86%  at  a  cost  of  about  2s.  2d.  per  ton.— A.  R.  P. 

Gold-silver  alloys;  Action  of  aqua  reijia  on  in 

the  presence  of  ammonium  suits.     \V.  15.  Pollard. 

Chem.  Soc.  Trans.,  1920,  117,  99—103. 

Corn-silver    alloys    afkr    a    short   time    resist   the 

action  of  aqua  regie  owing  to  the  formation  of  a 

protective  coating  of  silver  chloride  on  the  surface 

of  the  metal,  but  complete  solution  may  be  readily 

effected  in  the  presence  of  ammonium  chloride,  or 

mo nium  chloride  and  nitrate.     With  o  grins,  of 

each  salt  and  5 — 10  c.c.  ol  aqua  regia  0*5 — TO  grm. 

Hoy   .-an   be   easily    and    quickly   dissolved.      On 

diluting  the  solution  with  water  the  silver  chloride 
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1-  completely  precipitated.  A  secondary  reaction 
occurs  during  solution  whereby  some  of  the  ammonia 
is  oxidised  to  nitrogen,  and  also  in  some  cases  the 
formation  of  purplish-brown  crystals,  having  the 
composition  3AgCl,4AuCl„8XH4,Cl,  was  observed. 
This  double  salt  is  immediately  decomposed  by 
water  with  precipitation  of  silver  chloride. 

— G.  F.  M. 

Powdered    coal;.  Utilisation    of    for    heating 

copper  smelting  furnaces.  G.  de  Venancourt. 
Rev.  Met.,  1920,  17,  2—12. 
The  theoretical  advantages  attending  the  use  of 
pulverised  fuel  are  found  to  be  confirmed  in  prac- 
tice in  the  case  of  reverberator}-  copper-smelting 
furnaces.  The  feed  hoppers  for  the  ore  charges  are 
best  placed  in  double  line  on  either  side  of  the  fur- 
nace. The  material  in  the  furnace  is  then  continu- 
ously exposed  to  the  gases  of  combustion  and  pro- 
tects the  sides  from  the  heat.  The  output  of  the 
furnaces  is  increased  even  with  inferior  grades  of 
fuel.  Particulars  of  trials  on  furnaces  of  the  water- 
jacket  type  are  given,  the  furnaces  being  found  to 
retain  their  heat  well.  Trials  made  by  the  Ten- 
nessee Copper  Co.  showed  that  a  smaller  percentage 
of  coal  was  required  than  when  coke  was  used  for 
heating  by  previous  methods.  In  a  new  type  of 
furnace  the  pulverised  coal  was  introduced  inde- 
pendently of  the  air.  With  50  coke  in  the  charge 
the  results  were  satisfactory,  but  not  entirely  when 
using  powdered  coal  alone.  Nearly  all  coals,  even 
lignites,  may  be  employed,  but  they  must  be  dry, 
very  fine,  and  contain  a  certain  quantity  of  volatile 
material.— T.  H.  Bu. 

Copper;    Standardisation     of    .       O.    Nielsen. 

Metall  u.  Erz,  1920,  17,  4—10. 
The  author  reviews  previous  proposals  for  standard- 
ising copper  specifications,  and  also  the  current 
specifications  of  many  railways  etc.  He  recom- 
mends that  the  properties  specified  should  be  con- 
fined to  those  which  come  into  question  in  the  ser- 
vice for  which  the  copper  is  required.  Thus  a 
specification  stating  the  conductivity  requirements 
should  suffice  for  copper  for  electrotechnical  pur- 
poses, except  in  special  cases  when  it  would  be  neces- 
sary also  to  specify  certain  mechanical  properties. 
Only  in  the  case  of  copper  required  for  the  pre- 
paration of  alloys  is  it  necessary  or  desirable  to 
define  the  chemical  composition. — T.  St. 

Zinc    furnace;    The    combustion    chamber    of    the 

Hegeler  .     O.  Miihlhaeuser.     Metall  u.  Erz, 

1920,  17,  1—4. 
The  furnace  is  divided  into  two  similar  portions  by 
a  dividing  wall  which  runs  the  whole  length  of  the 
furnace  and  serves  to  support  the  back  ends  of  the 
muffles  in  both  portions.  Each  portion  is  divided 
into  18  sections,  and  each  section  contains  24  muffles 
in  six  rows  of  four,  one  above  the  other.  Producer- 
gas  is  supplied  at  one  end  of  the  furnace  to  both 
portions  equally,  and  passes  forward  through  all 
the  sections  on  either  side  of  the  central  wall,  air 
being  supplied  separately  to  each  section  in  amount 
sufficient  to  consume  an  aliquot  part  of  the  gas. 
The  air  may  be  preheated,  and  the  exhaust  gases 
on  leaving  the  last  sections  may  be  utilised  for  this 
purpose,  or  for  heating  boilers,  or  both.  Baffle 
arrangements  are  provided  between  the  sections  to 
mix  the  gases  in  the  gas  stream  and  so  ensure  uni- 
form heating  of  all  the  muffles. — T.  St. 

Zinc  retorts;  Permeability  of .  O.  Miihlhaeuser. 

Metall  u.  Erz,  1919,  16,  191—195,  219—233. 

Ix  a  series  of  experiments,  each  lasting  several 
weeks,  carried  out  to  determine  the  permeability  of 
the  retorts  during  zinc  distillation,  daily  deter- 
minations were  made  of  the  pressure  in  the  furnace 
and  in  the  retort,  and  of  the  nitrogen  content  of 


the  retort  gases.  From  the  tabulated  results  the 
author  draws  the  following  conclusions.  The  perme- 
ability of  a  new  retort  depends  on  the  porosity  of 
the  material  and  the  nature,  length,  depth,  and 
number  of  small  fissures  developed  during  the  dry- 
ing, baking,  and  heating  up  in  the  furnace.  It 
steadily  diminishes  during  the  first  fortnight  of 
use,  and  eventually  attains  an  almost  constant 
value  which  varies  for  each  retort  in  the  furnace. 
This  is  attributed  to  the  gradual  filling  up  of  the 
cracks  by  the  glazing  of  the  outside  of  the  retort 
by  the  heat,  and  by  molten  slag  dropping  from  the 
roof  of  the  furnace,  as  well  as  to  the  alteration 
in  the  chemical  nature  of  the  clay  (transformation 
of  the  alumina  and  silica  into  zinc  spinel,  tridymite, 
and  sillimanite).  The  permeability  sometimes  in- 
creases abnormally  for  a  day  or  two  and  then  falls 
back  to  its  original  constant  value.  This  may  be 
due  to  overheating  of  the  retort,  thereby  loosening 
the  glaze,  or  making  it  more  liquid  and,  therefore, 
less  able  to  withstand  the  pressure  of  the  gases,  or  it 
may  be  due  to  the  development  of  new  fissures  which 
are  then  gradually  filled  up  from  either  the  inside 
or  the  outside  of  the  retort.  The  former  condition 
may  be  counterbalanced  by  an  increase  of  slag 
within  the  retort  or  by  the  oxidising  action  of  the 
flame  causing  the  separation  of  ferrite  from  the 
ferrous  silicate  and  thus  rendering  it  more  viscous. 

—A.  R.  P. 


Zinc;  Polishing  and  etching  of for  micro- 
examination.  H.  H.  Hayes.  Inst,  of  Metals, 
12.4.20.    [Advance  copy.]    1  page. 

To  study  the  effects  of  different  methods  of  anneal- 
ing zinc  the  following  rapid  method  of  polishing 
and  etching  was  developed.  After  polishing  on 
standard  French  emery  papers  the  specimen  is 
rubbed  on  chamois  leather  smeared  with  "  Globe  " 
polish  and  finally  with  the  tip  of  the  finger,  then 
cleaned  with  water-free  ether  and  dried  in  a  hot 
air  blast  or  on  linen.  The  micro-section  is  held  in 
zinc-tipped  forceps  and  immersed  in  fuming  nitric- 
acid  (sp.  gr.  1"5)  for  1  min.  and  immediately  rinsed 
in  water  and  dried  in  a  hot  air  blast. — T.  H.  Bu. 

Zinc;  Solubility  of in  cyanide  solutions.    H.  A. 

White.     J.  Chem.  Met,  Soc.  S.  Afr.,  1919.  2«, 

97—101. 
Weighed  and  measured  strips  of  thin  sheet  zinc- 
were  subjected  to  the  action  of  solutions  of  potas- 
sium cyanide  and  calcium  hydroxide  for  various 
periods,  under  conditions  similar  to  those  obtaining 
in  practice  during  the  precipitation  of  gold  in 
extractor  boxes ;  and  the  amounts  of  zinc  dissolved 
per  unit  of  area  exposed  were  calculated.  The  con- 
sumption of  zinc  by  cyanide  in  the  presence  or 
absence  of  free  alkalinity,  was  greatly  reduced  by 
de-aerating  the  solutions;  and  the  amount  dissolved 
by  aerated  cyanide  solutions  was  much  greater  when 
the  metal  was  in  contact  with  carbon  than  when  in 
contact  with  lead.  In  aerated  solutions  containing 
0-03%  KCN,  the  degree  of  alkalinity  had  little  effect 
on  the  rate  of  solution  of  zinc,  whether  the  latter 
was  freely  suspended  or  in  contact  with  lead.  Al- 
kalinity equivalent  to  003  rc  NaOH  did  not  inter- 
fere with  the  precipitation  of  gold  from  cyanide 
solutions ;  but,  in  the  absence  of  cyanide,  practically 
no  zinc  was  dissolved  by  lime  water  of  strength 
equivalent  to  0'04c:'  NaOH.  From  de-aerated  solu- 
tions of  potassium  aurocyanide  no  gold  was  precipi- 
tated by  zinc,  alone  or  in  contact  with  lead,  in  the 
absence  of  free  cyanide ;  and  the  best  precipitation 
of  gold  was  obtained  by  the  use  of  a  zinc-lead  couple 
in  solutions  containing  free  cyanide.  It  is  concluded 
that  close  regulation  of  cyanide  strength,  alkalin- 
ity, and  aeration  of  the  solution  is  necessary  to 
keep  the  consumption  of  zinc  within  reasonable 
limits;  and  that  a  zinc  consumption  corresponding 
even  approximately  to  the  amount  of  gold  precipi- 
tated is  not  attainable.— \V.  E.  F.  P. 
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/■  Coding  m  Imili  ItntHt ■    -V  •'■  Maclean. 

In-t.   of  Metals,    12.4.90      [Advonee  copy.]     18 

M. 

is  axperimenta  to  produce  aa  aUoy  which  when 
cast  in  sand  moulds  would  give  results  50  better 
ill. in  Admiralty  pin-metal,  additions ol  manganese, 
vanadium,  titanium,  and  cadmium,  and  later  nickel 
and  lr.m.  !•■  brass  were  tried.  The  alloy  finally 
choaea  «.i-  Cu  ti* »  ,  Za  84  .  l*i  3  .  I"e  •-'  . 
I'l,  ti  25  .  Mn  t '  •".  ,  phosphor-tin  (JiB  .  A  special 
hardener  consisted  <'t  Cu  7fi  .  Ki  l">  .  Pe  10  . 
which  »•!-  melted  in  a  crucible  and  granulated  bj 
blowing  a  stream  into  .i  tank  ol  water.  Bpecial 
precautions  were  taken  to  keep  the  ainc  content  ol 
Lbs  alloy  and  the  pouring  temperature  must. mi, 
p  metal  ».is  malted  into  ingota,  which  were 
analysed.  The  Charge  was  then  made  op  of  si irap, 
new  metal,  a  quantity  of  hardener,  and  ainc.  The 
.ill.>%  gave  sound  naatinaj  winch,  oaat  in  sand 
moulds,  had  ■  breaking  strength  ol  90  tons  par  so, 
in.,  an  elastic  strength  ol  10  tons  m  bo>.  in.,  and 
.in  etongatioa  "i  IC     «n  9  ins.    T.  H.  Bu. 

Al'iiiiifuuni ;  Action  of  hard  irotteri  oti  ■•     B. 

Sligman  and   P.   Williams.       bat.  of   Metals, 

11.1.20.    [Advance  copy.]    25  pages. 
Oxygen     is    ahsiiliiU'h     esaantial     to    attack    on 
aluminium  by  water.     The  presence  of  impurities 

in  the  aluminium  is  not  on  the  whole  detrimental, 
the  electro-positive   metals  serving  to  restrain  cor- 

rosion.  Hard  worked  metal  is  attacked  relatively 
easily,  bat  corrosion  dors  not  predominate  on 
hardened  spots,  The  composition  of  the  water  is 
the  chief  factor,  pitting  being  definitely  dependent 
on  the  simultaneous  presence  of  the  chlorides  and 
lui  arbonntos  of  either  calcium  or  sodium  and  pro- 
baaiy  other  metals.  Corrosion  is  always  accentuated 
where  the  products  of  corrosion  can  accumulate. 
The  formation  of  blisters  may  be  due  to  the  pre- 
law fit)  of  cavities  in  the  aluminium.  Treatment  of 
the  aluminium  to  augment  the  protective  tilm  of 
oxide  normally  covering  the  surface,  gave  only 
slightly  enhanced  resistance,  but  chemical  treat- 
nt  of  tap  water  i9  capable  of  removing  its  pro- 
perty of  pitting  aluminium.  Additions  of  lime 
water  and  of  smalt  quantities  of  nitrates  or 
eliminates  are  effective.  Effective  protection  can  be 
obtained  by  use  of  an  outside  source  of  electricity 
or  by  contact  with  a  more  electro-positive  metal 
such  as  tin  or  zinc. — T.   H.  Bu. 

ilunnnium  :   I'rotfrtire    Coating  for  .     L.   von 

(Jrotthuss.     Metal]  u.  Era,  1990,  17,  39—40. 

Al.lMIMIM    sheets    are    given    a    protective    coating 

by  making  them  the  cathodes  in  a  hath,  maintained 
at  80° — 65°  C,  consisting  ol  a  solution  of  a  Bulpho- 
coinpound  of  molybdenum,  zinc  sheets  forming  the 
anodes.  After  a  short  time  the  aluminium  becomes 
coated  with  a  dark-brown  to  black  deposit  which 
withstands  rolling,  bending,  etc.  Sheets  thus  pro- 
tected are  unaffected  by  tap-  or  sea-water. — T.  St. 

Lend    sulphate;     The    problem    of    reducing    . 

f.  S.  Flvnn.    Eng.  and  Min.  J..  1920,  109,  487— 
180 

Tiik  usual  method  of  working  up  fume  containing 
lead  sulphate  by  extraction  of  the  zinc  with  sul- 
phuric acid  and  smelting  of  the  residue  in  the  blast 
furnace  after  briquetting,  presents  considerable 
difficulties,  and  the  author  proposes  the  following 
wet  method.  The  wet  material  is  dried,  and  any 
.i'  i,l  evolved  is  recovered.  The  dry  residue  is  ex- 
tracted with  a  nearly  saturated  solution  of  sodium, 
calcium,  or  magnesium  chloride  containing  a  cer- 
tain amount  of  ferrous  chloride  or  other  easily 
oxidisnble  salt  to  act  as  depolariscr.  Alter  settling 
the  clear  li'|in>r,  containing  approximately  1%  of 
lead,  is  iW a n tan  and  electrolysed  using  a  lead  or 
iron  cathode  and  an  insoluble  nnodc  (ejj..  graphite, 


magnetite,  duriron).  The  amount  ..i  ferrous 
chloride  present  must  be  greater  than  that  equiva> 
lent  to  the  amount  ol  lead  precipitated  during  the 
operation;  When  the  electrolyte  contains  only 
nui  of  lead  the  electrolysis  is  st<>p|Hsd  and  the 
solution  is  treated  with  sulphur  dioxide  or  calcium 

sulphite  lo  reduce  I, -riic  chloride,  and  then  agitated 

with  lime  te  precipitate  the  accumulated  sulphuric 
a,  id  ami  thus  preserve  the  solvent  action  >>i  the  solu- 
tion for  lead  sulphate,  This  purified  solution  is 
used  over  again  iii  the  process.  The  lead  is  precipi- 
tated as  an  adherent  deposit  on  the  cathode,  as 
nodules,  and  aa  powder.  The  cathodes  are  washed, 
malted  and  east  into  pi^s;  the  nodules  and  powder, 
after  washing,  are  melted   in  a  dross  reduction  fur- 

naoe.-  A.  K.  1'. 

Drott  /".<<•.-  in  metal  melting,     E.  II.  S,  hulz  and 
H.  Winkler.     Mctall  u.  Era,   1919,   16,  215—218. 
Thk  amount  of  dross  prwluced  on  melting  brass  in- 
creases with  the  zinc  content    ol    the  alloy   and  also 
with   the  fineness  and  degree  of  oxidation  of,   and 
amount  of   impurities   in,   the   scrap-metal     added. 
Thus,  on  melting  a  21-ton  charge  consisting  of  67  „ 
scrap  and  S3     n<«  metal  a  loss  of  4 %  was  obtained, 
whereas  when  the  mixture  consisted  of  80%   scrap 
and  20      new  metal,  the  loss  was  11%  of  the  charge, 
and   the  relative  amount  of   copper   lost  was   also 
greater.     An  alloy  of  zinc  with  2'89 %  of  copper  and 
3'75%,  of  aluminium  was  made  by  melting  the  latter 
two    metals   separately    in   small    furnaces,   pouring 
them  into  the  molten  zinc  contained  in  crucibles, 
and   casting   the  alloy   in   iron  moulds.     After   re- 
moving any  prills  of  metal  from  the  dross  and  allow- 
ing for  this,  0"51%  of  the  zinc,  ll'HO      of  the  copper, 
and   1220%    of  the  aluminium   were  lost  as  dross. 
The  total  metal  loss  calculated  on  the  final  alloy  was 
1'4% ,  of  which  that  due  to  zinc  was  0'48%  ,  to  copper 
0'39%,  and  to  aluminium  0158%.     Two  charges  of 
zinc-aluminium  (2'5  %    Al)  alloy  scrap  were  melted 
down,  the  first,  consisting  of  50%  finely  divided  and 
strongly    oxidised    material    and    50%     of    coarser 
and  cleaner  scrap,   gave  69%    of  clean   alloy;    the 
second  consisting  entirely  of  the  dirty  scrap,  yielded 
only  40'5%  of  alloy.     These  considerable  losses  were 
due    to    the    large   amount    of    oxidised    material 
present  holding  up  the  metal  so  that  it  was  neces- 
sary to  employ  a  high  temperature  in  melting  with 
consequent  volatilisation  and  oxidation  of  much  of 
the  zinc.     Similar   losses   were  obtained   in   melting 
scrap  zinc;  they  varied  from  10%  to  26%,  according 
to   the  amount  of   finely  divided   and  dirty   scrap 
!    present.     Scrap   aluminium   is   usually   melted   in   a 
reverberatory,  and  the  difficulty  of  separating  metal 
and  dross  is  much  greater  on  account  of  the  low 
specific  gravity  of  the  former      Hence  the  losses  to 
be  expected  depend  to  a  much  larger  extent  on  the 
amount  of  dirty  and  oxidised  material  present,  and, 
while  a    loss   of   only    ">        may    be  experienced    with 
careful    working  on   sheet  or   other   coarso  form  of 
metal,  with  very  fine,  and  oilv  turnings,  the  loss  is 
likely  to  be  over  20     .—A.  H.P. 

Wcldnui;  Comparison   nf  the  different  methods  of 

.      P.    Schimpke.      Metall,    1919,    243—245. 

Chem.  Zentr.,  1920,  91,  II.,  84. 

Wki.ds  made  by  the  use  of  a  coke  fire  or  water-gas 
give  the  strongest  joints.  The  use  of  hydrogen  is 
economical  only  for  sheets  up  to  6  mm.  thickness. 
Acetylene-welding  is  superior  to  all  other  methods 
for  sheets,  whilst  for  thicker  material  (up  to  12mm.) 

water-gas  is  superior.  Henzol-weldingcost.s.V)  more 
than  acetylene  welding,  while  the  use  of  coal-gas  is 
about  as  expensive  as  that  of  hydrogen.  Welding  in 
a  coke  fire  is  the  most  costly  method.  Autogenous 
and  electrical  welds  are  considerably  stronger  than 
soldered  joints. — A.  R.  1*. 


Yupoui  pressure  <>f  lend  chloride. 

Duschak.      See  VII. 
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Blast-furnace  slag.    Guttmann.    See  IX. 
Blast-furnace  slag.     Endell.     See  IX. 
Patents. 

Steel;  Bail .    C.  H.  Wills,  Detroit,  Mich.    U.S. 

Pat.  1,331,175,  17.2.20.  Appl.,  6.7.17. 
Steel  of  the  following  composition  C  035 — 0^055  % , 
P  not  to  exceed  0'1%,  Si  not  to  exceed  0P27%,  Mn 
07— 1-10%,  and  Mo  trace— TO  %,  is  quenched  from 
1500°— 1650°  F.  (815°— 900°  C.)  and  drawn  at  1000° 
—1200°  F.  (540°— 650°  C.).— J.  W.  D. 

Nickel-manganese    steel;    Process    for    improving 

non-magnetic  .       F.  Theubert,  Berlin-Weis- 

sensee.  Ger.  Pat.  310,101,  19.5.18. 
By  the  addition,  of  1—6%  of  silicon  to  nickel-man- 
ganese steel  the  elastic  limit  and  specific  electrical 
resistance  are  raised  and  the  alloy  can  be  more 
easily  worked,  while  its  non-magnetic  character  re- 
mains unaltered. — A.  R.  P. 

Steel  alloy.  Stahlwerke  R.  Lindenberg  A.-G., 
Remscheid-Hasten.  Ger.  Pat.  316,149,  18.7.15. 
Addition  to  299,192. 
A  hard  and  highly  tenacious  steel  contains  0T% 
less  carbon  than  that  described  in  the  chief  patent 
(this  J.,  1919,  908  a);  if  a  case-hardened  steel  is 
required  the  carbon  content  is  008 — 0'15%. 

— L .  A .  C 

Nickel-plated  iron  and  steel  objects;  Process  for 

preventing  from  rusting.      E.  Kronenberg, 

sen.,  Solingen.  Ger.  Pat.  316,053,  2.12.17. 
Iron  or  steel  objects  are  heated  in  oil  at  200°  C, 
cooled,  freed  completely  on  the  surface  from  oil, 
covered  with  a  thin  coating  of  copper,  nickel-plated 
in  a  citric  acid  nickel  bath  using  a  weak  current, 
and  dried  at  200°  C— L.  A.  C. 

Heat    treatment    of   metals;    Furnaces    for   . 

H    W    Brighten  and  P.  Peakman,  Manchester. 

Eiig.  Pat.  138,981,  4.2.19.  (Appl.  2737/19.) 
A  closed  muffle  heated  externally  by  means  of  pro- 
ducer gas  is  combined  with  a  generator  for  supply- 
ing gas  to  the  interior  of  the  muffle.  The  gas 
leaving  the  muffle  is  used  to  assist  in  heating  it 
externally.  Partially  carbonised  fuel  from  the 
generator  is  conveyed  to  the  producer,  where  car- 
bonisation is  completed. — J.  W.  D. 

Furnaces  for  hardening  or  tempering  steel  tools 
or  for  heating  or  annealing  metals,  glass,  pottery, 
or  the  like.  J.  R.  C.  August,  Halifax.  Eng. 
Pat.  139,276,  12.2.19.  (Appl.  3410/19.) 
A  GAS-fired  furnace  in  which  the  combustion  cham- 
ber has  inclined  sides,  a  roof  with  a  rounded  corner 
or  baffle  between  the  gas  supply  jet  and  the  com- 
bustion chamber  orifice,  and  a  floor  which  gradually 
slopes  upwards  from  the  end  where  the  gas  and  air 
are  delivered  to  the  end  where  they  enter  the  fur- 
nace. The  pipes  for  supplying  the  gas  and  air  pass 
back  and  forth  through  a  series  of  chambers  con- 
nected by  spaced  conduits  giving  a  good  heating 
surface,  these  chambers  being  cast  inside  a  hood 
arranged  on  the  top  of  the  furnace  and  heated  by 
the  products  of  combustion  from  the  furnace. 

—J.  W.  D. 

Conglomerates  of  fine  ores,  iron  filings,  flue  dust, 

purple   ore,  and  the  like;  Solidifying  .     C. 

Gieseeke,      Harzburg,      Germany.        Eng.      Pat. 
139,229,  4.10.16.    (Appl.  3369/18.) 

Blocks  or  masses  of  fine  ore  or  the  like  formed  in 
a  press  are  fed  evenly,  together  with  finely-divided 
fuel  into  a  shaft  furnace,  wherein  they  are  sub- 
mitted to  such  a  degree  of  heating  and  subsequent 
cooling  and  are  caused  to  pass  through  the  various 


zones  of  the  furnace  with  such  rapidity  that  the 
sintering  heat  does  not  extend  to  the  core  of  the 
agglomerated  masses,  whereby  a  conglomerate  is 
produced  having  a  well-sintered  crust  with  a  less 
sintered  or  completely  unsintered  and  consequently 
easily  reducible  core. — J.  W.  D. 

Alumino-thermic  method;  Manufacture  of  metals 

and  ulloys  by  the .    British  Thomson-Houston 

Co.,  Ltd.,  London.  From  General  Electric  Co., 
Schenectady,  N.Y.,  U.S.A.  Eng.  Pat.  139,247, 
3.1.19.  (Appl.  212/19.) 
FERKO-zirconium  or  ferro-silico-zirconium  is  pro- 
duced by  forming  briquettes  of  the  oxides  of  the 
metals,  intimately  mixed  with  finely-divided 
aluminium,  a  portion  at  least  of  which  is  in  the 
flaky  condition,  and  then  igniting  the  briquettes. 

—J.  W.  D. 

{Aluminium!   solder.     Miralite,   Ltd.,   and  W.   G. 

Grover,   London.        Eng.   Pat.    139,402,   21.7.19. 

(Appl.  18,141/19.) 

i   A  solder  for  soldering  aluminium  and  alloys  rich 

in  aluminium   consists  of  Al  2'4,   P  2'4,   Zn  26'2, 

Sn  69%.— T.  St. 

'    Flotation  apparatus  and  process.       J.  M.  Callow, 
Salt  Lake  City,  Utah,  and  H.  P.  Corliss,  Pitts- 
burgh,  Pa..  Assignors  to  Metals  Recovery  Co., 
Augusta,    Me.        U.S.    Pat.    1,331,238,    17.2.20. 
Appl.,  3.7.19. 
In  a  flotation  apparatus  the  air  is  delivered  through 
|    a  porous  layer  composed  of  a  mixture  of  a  synthetic 
resin  and  a  granular  substance  moulded  into  form 
and  hardened  by  the  application  of  heat. — T.  St. 

,  Copper;  Process  for  hardening  .  D.  T.  Beck- 
ham, Geneva,  Tex.  U.S.  Pat.  1,331,479,  24.2.20. 
Appl.,  13.3.19. 

!    Copper  is  hardened  by  heating  it  to  a  high  tempera- 

i    ture  and   then  subjecting  it  to  continual  pressure 

i    until  cold.— T.  St. 

Smelting-furnaces ;  Open-side  water-jacket  for . 

A.   B.  Carstens,  Monterey,  Mexico,  Assignor  to 
The  American  Metal  Co.,  Ltd.,  New  York.     U.S. 
Pat.  1,331,803,  24.2.20.    Appl.,  1.10.18. 
j    A  water-jacket  for  a  metallurgical  furnace,  form- 
ing, for  example,  the  bosh  wall  of  a  blast  furnace, 
consists  of   a   series   of  superposed   separable  cells 
arranged  to  overflow  successively  from  one  to  the 
other  and  from  the  top  to  the  bottom  of  the  jacket. 

— T.  St. 

Furnace;  Open-hearth  .  F.  Carter,  Minnea- 
polis, Minn.,  and  D.  McLain,  Milwaukee,  Wis. 
U.S.  Pat.  1,331,804,  24.2.20.    Appl.  12.3.17. 

A  narrow  furnace  chamber  with  a  high  roof  and 
contracted  end  portions  is  provided  with  vertical 
I  air-intake  ports  extending  the  full  width  of  the  con- 
i  tracted  portions,  and  inclined  oil  burners,  which 
j  pass  through  the  end  walls  of  the  furnace  chamber 
I  and  extend  across  the  path  of  air  from  the  vortical 
1   ports.— T.  St. 

j  Boasting  furnace.  H.  Alinder,  Assignor  to  Allis- 
Chalmers  Manufacturing  Co.,  Milwaukee,  Wis. 
U.S.  Pat.  1,332,152,  24.2.20.     Appl.,  2.4.17. 

In  a  furnace  with  superposed  hearths  the  rabble 
arms  carried  by  the  central  vertical  shaft  are  de- 
tachable, and  when  in  position  are  secured  by  a 
projecting  locking  device. — T.  St. 

Boasting  zinc-blende  or  other  material  containing 

sulphur;  Process  and  furnace  for  .    Fellner 

und  Ziegler,  and  W.  von  E6cher,  Frankfort.    Ger. 
Pat.  312,383,  21.12.17. 
The  roasting  gases  are  led  backwards  over  a  fresh 
charge  of  ore  in   order  to  preheat  and  ignite  it, 
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after  which  tho  gases  pass  forward  again  thereby 
completing  the  routing.  The  operation  is  carried 
out  in  a  furnace  consisting  of  two  rotating  tubes, 
one  above  tho  othor,  tho  lower  tube  being  progros- 
siv.lv  widened  towards  the  discharging  ond.  The 
air  H  I'd  in  at  the  charging  end  of  the  tube  in 
which  the  final  roasting  is  earned  out.  and  pre- 
1  from  overflowing  into  the  other  tube.  At 
the  discharging  end  of  tho  former  tube  the  hot 
gases  pass  into  the  MOOOd  tube  and  ignite  the 
charge  therein.  Working  in  this  manner  it  is 
claimed  that  no  external   heat   is  necessary,  as  the 

tinnl  meriting,  is  carried  out  in  tho  presence  of  the 
hottest  gases. — A.  R.  P. 

Mmrtin  furnace;   Process  for  substituting   coke  or 

tlie  lifee  for  pig  iron  in  operating  a .    Thyssen 

und  Go.  A.-Q..  and  F.  Thomas,  Mulhcim.  Gcr. 
Pat.  31G.ni>7.  21. 1.10. 

Coke  IWieied  with  a  protective  lav.  r  of  milk  of 
lime,  ealeiiini  sulphate  paste,  water-glass,  or  the 
like,  is  added  to  the  charge  of  a  Martin  furnace 
I  of  pig  iron;  tho  covering  material  molts. 
I  ith  the  slag,  and  allows  the  eoke  gradually  to 
come  in  contact  with  the  molten  iron. — L.  A.  C. 

fasting  metal;  Methodof .  C.  McKnight,  jun.. 

Sewnkl.v.    Pa,        U.S.   Pat.    1,331,816,   24.2.20. 

Appl.,  90.13.19. 
To  reduoe  porosity  and  inclusions  at  or  near  the 
surfaces  of  cast  ferrous  alloys,  tho  moulds  are  coated 
with  a  sufficient  quantity  of  a  material  as  will  com- 
bine with  the  dissolved  gases  and  metallic  oxides  in 
tho  molten  metal  without  materially  affecting  the 
physical  properties  of  the  metal. — J.  W.  D. 

Nrniin-nard'enfd'    metals;    Coated    .       W.    R. 

Whitney.  Niskavuna,  NY.,  Assignor  to  General 
trie"  Co.    U.S.  Pat.  1,331,888,  24.2.20.    Appl., 

15.6.18. 
Ferrocs  metals  under  strain   are  prevented  from 
becoming  brittle  during  treatment  with  a  hydrogen- 
generating  agent  by  coating  them  with  a  material 
impermeable  to   hydrogen. — J.    W.    D. 

Sodium-lead  alloy.  W.  Stockmeyer,  Minden,  and 
H.  Hanemann,  Cbarlottenburg.  Ger.  Pat. 
304,244,  25.3.17. 

Thb  alloy  consists  of  lead  and  sodium  with  less 
than  0'5%  Cu.  For  example,  an  alloy  containing 
\%  Na  and  0'2%  Cu  is  more  ductile  than  that  con- 
taining no  copper,  and  may  be  drawn  hot  without 
breaking. — A.  R.  P. 

Autogenous  cutting  of  metals;  Process  for  the . 

Deutsche  Wildermann-Werke  Chem.  Fabr. 
G.m.b.H.,  and  C.  Waldeck,  Liilsdorf.  Ger.  Pat. 
307,179,  7.5.18. 

The  metal  is  exposed  to  the  action  of  a  jet  of 
chlorine  or  a  mixture  of  chlorine  and  other  suitable 
gases  whereby  volatile  or  water-soluble  compounds 
of  the  metal  are  formed.  Iron,  zinc,  aluminium, 
copper,  and  lead  may  be  cut  by  the  process,  which 
is  also  suitable  for  use  under  water. — A.  R.  P. 

AlloyT  K.  Hunger,  Mulheim.  Ger.  Pat.  309,2-13, 
6.1.18. 

An  alloy  suitable  for  use  as  bearing  metal  contains 
lead  and  about  5%  of  a  mixture  of  two  parts  of  zinc 
and  one  part  of  magnesium. — L.  A.  C. 

Tin-;./. ite  scrap;  Process  for  detinning .    Chem. 

Fabr.  But-kau,  Magdeburg.  Ger.  Pat.  309,277, 
12.1.18. 

Tur  operation  is  carried  out  by  treating  the  scrap 
with  undiluted  chlorine  at  300°  C,  and  removing 
the  vapour  of  tin  tetrachloride  from  the  reaction 
chamber  as  fast  as  it  is  formed.  By  this  moans 
attack  of  the  iron  is  avoided. — A.  R.  P. 


Tin;   Process  for   recovering  from   tcaste   tin 

j./.i/e  or  tlie  tike.  T.  A.  Kklund,  Stockholm.  Ger. 
Pat.  316,111,  90.8.19.  Int.  Conv.,  1.2.19. 
Scrap  tin  or  the  like  is  treated  with  hydrochloric 
acid  in  tho  presence  of  an  oxidising  agent  (an  alkali 
nitrate),  or  tin  sludge  is  dissolved  in  hydrochloric 
acid  in  the  presence  of  an  alkali  nitrate,  and  the 
solution  containing  quadrivalent  tin  is  used  for 
detinning  scrap  tin  plate,  yielding  a  solution  con- 
taining divalent  tin.  The  solution  obtained  in 
either  oaee  U  electrolysed,  using  a  current  of  about 
1  volt,  an  anode  of  carbon,  block  tin,  or  tinned  iron, 
and  a  cathodo  of  tin,  iron,  or  other  metal.  Crystal- 
line tin  is  deposited  on  the  cathode,  and  tho  ex- 
hausted bath  is  re-oxidisod  and  used  for  tho  treat- 
ment of  more  waste  tin. — L.  A.  C. 


lead ;    Process    for 
Hannover-Linden. 


Ger. 


Coating     metals     with 
Montag    und    Laube, 
Pat.  310,176,  14.9.17. 

The  metal  is  treated  by  the  "contact"  process  to 
coat  it  with  a  thin  film  of  lead  which  adheres  ten- 
aciously. Thicker  coatings  of  lead  are  then  readily 
deposited  on  this  by  electrolysis  in  tho  usual  Bray. 

—A.  R.  P. 

Metallic  surfaces;  Coating with  lead,  tin,  zinc, 

or  allows  of  the  same.     Berlin-Burger  Kisonwork 
A.-G.,  Berlin.    Ger.  Pat.  315,712,  17.12.18. 

A  thin  layer  of  the  coating  metal  or  alloy  is  first 
deposited  on  the  metallic  surface  by  electrolytic 
means,  the  article  is  then  dipped  in  a  molten  bath 
of  metal  of  the  same  composition,  and  is  covered 
with  a  poor  heat  conductor  to  prevent  rapid  cool- 
ing. Iron  surfaces  are  first  treated  with  an  acid, 
and  then  with  a  sand  blast  to  remove  carbon. 

— L.  A.  C. 

Metal  turnings;  Production  of  briquettes  from . 

Magnet- Werk     G.m.b  H.     Eisenach,     Eisenach. 
Ger.  Pat.  315,989,  26.4.18. 

Metal  turnings  or  the  like  are  compressed  with 
simultaneous  heating  by  means  of  an  electric  cur- 
rent.—L.   A.   C. 

Copper     baths-     Revivifying     electrolytic     . 

Hiittenwerk  Niederschoneweide  A.-G.  vorm.  J.  F. 

Ginsberg,  Berlin-Niederschoneweide.     Ger.   Pat. 

316,048,  13M2.17. 
Copper    anodes   containing   cuprous   oxide,    either 
alone,  or  with  other  anodes,  are  used  in  an  electro- 
lytic copper  bath  to  avoid  the  necessity  for  adding 
copper  sulphate  to  the  bath. — L.  A.  C. 

Graphite;  Means  for  enclosing  pieces  of  in 

refractory  metals.  G.  Ising  and  H.  Borofski, 
Brunswick.  Ger.  Pat.  316,180,  3.10.18. 
The  formation  of  metallic  carbides  on  tho  addition 
of  pieces  of  graphite  to  a  molten  metal,  ''.(/.,  iron, 
to  produce  a  metal  having  a  surface  with  low  fric- 
tion, is  prevented  by  first  coating  tho  graphite  with 
copper  or  other  suitable  metal. — L.  A.  C. 

Wrought  iron;  Mechanical  puddling  in  the  manu- 
facture of  .       H.  Maplethorpe,  West  Brom- 

wich.       Eng.     Pat.     139,359,     5.5.19.       (Appl. 
11,229/19.) 

Iron  and  steel;  Manufacture  of .    H.  B.  Clapp, 

Wimbledon,   Assignor   to  D.    R.   Blair,   London. 
U.S.  Pat.  1,330,846,  17.2.20.    Appl.,  23.12.18. 

See  Eng.  Pat.  134,283  of  1918;  this  J.,  1920,  28  a. 

Zinc;  Extraction  of  .     E.  S.  Berglund,  Troll- 

hattan.  Assignor  to  S.  Huldt,  Stockholm,  Sweden. 
U.8.  Pat.  1,331,710,  94.9.90.    Appl.,  12.9.18. 

See  Eng.  Pat.  120,549  of  1918;  this  J.,  1919,  467  a. 

D 
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Open-hearth  furnace.     J.  O.  Griggs,  Youngstown, 
Ohio.  U.S.  Pat.  1,331,989,  24.2.20.  Appl.,  2.6.19. 

See  Eng.  Pat.  127,785  of  1918;  this  J.,  1919,  540  a. 

Brass  borings,  brass  turnings,  and  like  material; 
Separation  and  extraction  of  dust  and  iron  from 

.     W.  Sowden,  Leeds.     U.S.  Pat.  1,332,078, 

24.2.20.    Appl.,  20.7.17. 

See  Eng.  Pat.  105,174  of  1916;  this  J.,  1917,  556. 

Alloys    for    theiino-couples.      Ger.    Pat.    306,359. 
See  XXIII. 


XI.-ELECTRO-CHEMISTBY. 

Patents. 

Storage  cells;  Electric .    C.  J.  V.  Fery,  Paris. 

Eng.    Pat.    124,211,    7.3.19.      (Appl.    5706/19.) 
Int.  Conv.,  30.4.17. 

In  secondary  cells  of  the  type  in  which  the  electro- 
lyte is  incorporated  with  an  absorbent  material  such 
as  sand,  pumice-  powder,  or  the  like,  the  negative 
element  is  located  horizontally  at  the  bottom  of  the 
containing  vessel,  and  the  positive  element  is  placed 
vertically  and  above  the  negative  element.  The 
negative  element  may  be  formed  by  pouring  on  to 
the  bottom  of  the  containing  vessel  a  paste  of 
litharge  and  water  acidulated  with  sulphuric  acid 
and  embedding  therein  a  leaden  wire  which  is  bent 
to  serve  as  one  terminal  of  the  cell.  The  positive 
electrode  may  consist  of  a  leaden  cylinder  having 
ribs,  between  which  the  active  material  is  intro- 
duced, a  spirally  wound  leaden  wire  serving  to 
retain  this  material  in  place.  The  device  eliminates 
deformation  of  the  positive  electrode  and  prevents 
sulphating  of  the  negative  electrode  on  open  cir- 
cult.— J.  S.  G.  T. 

SpongyAc.ad  electrodes  [for  accumulators'];  Manu-    \ 

facture  of  .     E.  Noll,  Frankfort.     Ger.  Pat. 

315,592,    17.11.15. 

A   mixture   of   a  reducible  lead   compound   and   a    ; 
reducing  agent  such  as  charcoal  or  sugar,  especially    ! 
the  latter,  is  heated  under  pressure.     For  example, 
plates  composed   of   a  mixture  of  lead  oxide  and 
reducing  agent  are  heated  by  immersion  in  a  lead 
bath,  and  are  then  cooled  without  access  of  air  by 
immersion  in  water.    Plates  so  made  possess  a  very    \ 
uniformly  porous  structure. — J.  S.  G.  T. 

Paper  for  vse  as  dielectric.     Eng.   Pat.   138,226. 
See  V.. 

Washing  textiles.     Ger.  Pat.  315,835.     See  VI. 

Quartz  articles.    Ger.  Pat.  315,539.    See  VIII. 

Melting  quartz.     Ger.  Pat.  317,421.     See  VIII. 

Preserving  materials.  Eng.  Pat.139,100.  See  XIXa. 
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Olive  oil;  Lipolytic  enzymes  in  — — .    T.  M.  Rector 
J.  Ind.  Eng.  Chem.,  1920,  12,  156—158. 

Emulsions  of  50  c.o.  of  olive  oil,  4  grms.  of  gum 
tragacanth,  2  c.c.  of  toluene,  and  50  c.c.  of  water, 
were  vigorously  shaken  and  left  for  periods  up 
to  30  days  in  a  closed  flask.  In  the  case  of  unheated 
oil  the  acid  value  rose  progressively  from  0*7  to  3*6. 
The  acid  value  of  oil  which  had  been  heated  to 
75°  C.  rose  to  228,  and  that  of  oil  heated  to  100°  C. 
to  10-3,  whilst  after  heating  to  125°,  150°,  and  175° C. 
the  oil  showed  values  of  5"3,  3*1,  and  1*7  respectively. 
The  lipolytic  enzyme  in  filtered  olive  oil  retains  its 
activity  for  several  years.  The  "  foots  "  obtained 
in  the  purification  of  olive  oil  contains  an   anti- 


hydrolytic  enzyme.  For  example,  the  acid  value 
of  an  olive  oil,  emulsified  as  described,  increased  to 
8*8  in  25  days,  whereas  after  the  addition  of  un- 
heated "  foots  "  the  acid  value  only  rose  to  1*4. 
The  effect  of  this  anti-enzyme  is  nullified  by  heat. 

— C.  A.  M. 

Pine-seed  oil.  O.  von  Friedrichs.  Svensk  Farm. 
Tidskr.,  1919,  23,  445,  461.  Chem.-Zeit.,  1920,  44, 
Rep.,  67. 

The  fatty  oil  from  the  seeds  of  Pinus  silvestris,  L. 
is  a  light,  yellow,  mobile,  nearly  odourless  oil.  A 
sample  had  the  following  characters. — Sp.  gr. 
09307;  solidif.  pt.,  -30°  C. ;  [»i]D,s  =  l*4799,  [n]D"  = 
T4714;  acid  value  0*92;  saponif.  value,  190'7; 
Hehner  value,  94'75;  Reichert-Meissl  value,  0*79; 
and  iodine  value  (Hanus),  159'2  The  oil  contained 
about  0'11%  of  volatile  fatty  acids,  mainly  butyrio 
acid.  There  was  90"4%  of  non-volatile  fatty  acids, 
7*5%  glycerol,  and  1*29%  of  crude  phytosterol  (m. 
pt.  135°  C).  The  fatty  acids  consisted  of  about  3% 
of  solid  fatty  acids  (palmitic  acid,  with  5%  of  stearic 
acid)  and  97%  of  liquid  acids  (36'2%  oleic,  56'2 
linolic,  and  7*6%  linolenic  acid). — C.  A.  M. 

Fir-seed  oil.  O.  von  Friedrichs.  Svensk  Farm. 
Tidsk,  1919,  23,  500.  Chem.-Zeit.,  1920,  44, 
Rep.,  67. 

The  fatty  oil,  as  obtained  by  extraction  with  ether 
in  Sweden  from  the  seeds  of  Picea  abies,  Karst. 
(Piiius  abies,  L.)  is  a  pale  yellow  mobile  oil,  with  a 
somewhat  bitter  taste,  recalling  that  of  turpentine, 
and  a  faintly  aromatic  odour.  A  sample  had  the 
following  characters: — Sp.  gr.  at  15°  C.  0*9295; 
solidif.  pt.,  -26  C.J  [n]D"  =  1-4801,  [n]D"  =  l*4718; 
acid  value,  1'0;  saponif.  value,  191*8 ;  iodine  value 
(Hanus),  154;  Hehner  value,  92*65;  and  Reichert- 
Meissl  value,  1*06.  The  oil  contained  91*6%  of  non- 
volatile acids  composed  of  0*7%  of  palmitic  acid 
and  99*3%  of  unsaturated  acids  (oleic  42*75,  linolic 
49*55,  linolenic  7*7%).  It  also  contained  about  0*14% 
of  butyric  acid.  The  phytosterol  had  the  character- 
istics of   sitosterol. — C.   A.    M. 

Marine  animal  oils;  Beactions  in  the  hydrogenation 

of .    T.  Arentz.    Tidsskr.  for  Kemie,  1919,  16, 

[11—13].    Chem.-Zeit.,  1920,  44,  Rep.,  67. 

The  solid  fats  obtained  by  the  hydrogenation  of 
marine  animal  oils  do  not  show  the  same  relation- 
ships between  their  physical  and  chemical  constants 
as  do  natural  fats.  The  refractive  index  and  sp.  gr. 
are  both  higher  than  the  anticipated  values.  This 
is  due  to  the  formation  of  isomeric  compounds  of 
acids  of  the  oleic  series,  which  have  a  higher  m.  pt. 
The  relative  absorption  of  hydrogen  was  greater 
in  the  case  of  C16 — C18  glycerides  than  in  that  of 
C!B — C„  glycerides.  When  the  hydrogenation  is 
rapid  the  hardening  process  takes  place  in  stages, 
and  relatively  unsaturated  compounds  are  present 
in  association  with  those  completely  saturated. 

— C.  A.  M. 

Yellow-tail  fish  oil.  H.  A.  Gardner  and  A.  Reilly. 
Circ.  86,  Paint  Manufacturers'  Assoc.,  U.S.A., 
and  Nat.  Varnish  Manufacturers'  Assoc.  Feb., 
1920.     4  pp. 

Yellow-tail  fish  oil  is  obtained  from  the  Seriola 
dorsalis  which  is  abundant  on  the  Southern  and 
Lower  Californian  coast.  The  oil  is  cloudy,  of  light 
colour,  faint  odour,  and  unpleasant  taste,  and  has 
the  following  characters :  Iodine  value  (Hanus), 
177  (filtered  oil,  180);  saponif.  value,  190;  acid 
value,  0*6 ;  sp.  gr.  0*9322.  On  exposure  on  a  glass 
plate  it  dried  in  105  hours  to  a  fairly  firm  film 
as  compared  with  95  hours  for  raw  linBeed  oil.  With 
an  addition  of  10%  of  lead  and  manganese 
linoleate  liquid  drier  it  dried  in  15  hours  as  com- 
pared with  12  hours  for  raw  linseed  oil  prepared  in 
the    same  manner.      When   mixed   with   an  equal 
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■  ■illllll  of  raw  linseed  oil,  with  and  w ithout  drier, 
thedrying  results  were  about  Interned  latebetween 

for  the  two  oils  separately.— A.  do  \\  . 

Coconut  oU  ^n.t  pota-fccrnel  oil;  SolubiKctj  0/ 

,„  aiconoi  and  acetic  acid.     J.  K.  N.  van  Kregten. 

(Mun  .n  V,  tun.  I1U9,  4.  185.    Chcm.  Zoutr.,1980, 
■1,  II.,  90S. 

olubility  of  coconut  oil  and  palm  kernel  oil 
,ul  acetic  acid  may  l>e  employed  for  esti- 
mating the  composition  of  mixtures  oj   these  oils, 
but   pr.-\  :011s  .-iiman.ins  lack  uniformity,   as  fatty 
.„  „!,  were  not  removed.     In  obtaining  the  results 
tabulated  below  the  coconut  oil  contained  0-032    . 
and  the  palm-kernel  oil  0060     .  of  fatty  amis  cal- 
culated ..n   a   mol.   wt.   of   200.        Different  expen- 
showed  a  divergence  of  only  ±1°  C.    The  in- 
tratcr  in  the  solvent  on  the  critical  tem- 
ureol  solution  is  shown  m  the  following  table: 
1  gnu.  of  oil  and  6  ex.  of  the  solvent  won-  employed 
tnination  :  — 


t.rltlc»l  temperature 

adroit 

0*  solution. 

Vol.   % 

I'.xxinut 

Palm- 

• 

Oil. 

kemel  oil. 

0  7042 

N  M 

20  2  > 

28-7*C. 

Akobol 

0-7081 

ooia 

30'C. 

S8-8*0. 

,,  -mil 

M  7.". 

.    S5-5"C. 

44-2*C. 

,1  8020 

H  U 

8B-5*C. 

1:  v  r 

Si.    «r.  »t 

%  Aiftic 

•   1  . 

add. 

1-057:1 

00-25 

17-0'C. 

32-5T. 

■CM. . 

1  0570 

0O-O5 

20"C. 

U-6  0. 

10581 

98  85 

S0-9"C. 

I.;:,  a 

11.  aj  temperatures  of  solution  of  various  mix- 
.1  the  two  oils  are  also  Riven. — L.  A.  C. 

Soponi/fration  values  [of  oils  and  fat*];  Influence  of 

eslrr  transposition   in  the  determination  of  . 

\     M    Pardee  and  E.  K.  Rcid.       J.  Ind.  Eng. 
Chem.,  1980,  IJ,  129—133. 
Ii-i     -..  1 .. >inti cations    of    benzyl     formate,    benzyl 
acetate,  and  methyl  benzoate  were  made  in  the  pre- 
alcohols,  a  tube  1  m.  long  being  used 
Box  condenser.       The  results  obtained   with 
ethyl  alcohol  as  medium  confirmed  Henriques'  con- 
clusion (this  J.,    Is!'-.  073,  K~>3).   that  in   saponifica- 
tion  ih.  re  is  transposition  of  esters,   the  loss  being 

inor«  pronounced  with  benzyl  acetate-,  in  which  case 

etlivl  a.  .tat.-  is  formed  and  greatly  increases  the 
volatility,  than  with  methyl  benzoate,  which  yields 
ethyl  b  .ml  decreases  the  volatility.    Hence 

lo iv  results  may  bo  expected  when  acetates  are 
saponified  in  the  presence  of  ethyl  alcohol  unless 
,-ff,.  Live  1  lindens,  rs  are  used.  Inaccurate  results  are 
;  lined  with  isobutyl  alcohol,  methyl  alcohol, 
or  iso-amyl  alcohol  as  medium.  The  best  medium 
for  saponification  in  general  is  normal  butyl  alcohol, 
which  gave  excellent  results  even  with  benzyl 
acetate— C.  A.  M 

trtion   of   nitric  acid  on   saponifiable   . 

I  <;.   Radcliffe   and   C.   Polvchronis.       J.   80c. 

I I  n  and  Col.,  1920,  36,  65—76. 

Tin.  a<  tion  of  nitric  acid  upon  oils  varies  with  tho 
nature  of  the  fatty  acids  which  they  contain. 
Saturate*!  fatty  acids,  such  as  stearic  acid,  aro 
Hut  little  air,.  t,.|  by  cold  strong  nitric  acid  or  by 
fuming  99  acid,  but  are  oxidised  by  hot  nitric 
a.  id.  with  the  formation  of  isonitrnstearic  acid  and 
other  compounds.  Unsaturated  fatty  acids,  such 
as  oleic  acid,  react  verv  slowly  with  strong  nitric 
n  the  col<l,  but  when  treated  with  fuming 
nitric  acid,  even  at  a  low  temperature,  yield 
nitrated  products,  while  at  tho  same  time  water  is 
formed,   probably   through    the    nitration    of    the 


hvdroxvl  group  produced  by  the  action  of  tho  nitric 
acid  on  the  double  linkage.  Nitration  of  such  acids 
as  old.  acid  lowers  the  iodine  value  {e.g.,  from  89-4 
t<,  7).  whilst  the  nitrated  product  has  a  definite 
hydroxy  1  value.  Products  tree  from  nitrogen  are 
never  obtained  by  saponification.  Nitrated 
oleic  ai  id  is  probably  a  mixture  "t  several  sub- 
stances   containing    NO,    or    NO,    groups.      Tho 

action  of  nitric  acid  upon  the  glycerides  ol  sue  h  un- 
saturated mitls  is  probably  of  a  similar  character. 
Ordinary  strong  (72  )  nitric  acid  has  bat  little 
action  upon  such  unsaturated  glycerides.  The  nitra- 
tion of  castor  oil,  ricinoleic  acid,  and  triricinolein 
proceeds  in  a  similar  milliner,  the  hydroxy!  groups 
forming  nitric  esters,  while  a  nitrogen  derivative 
is  also  formed  of  tho  nitro-olcic  type.  For  the 
nitration  of  saponifiable  oils  at  low   temperatures 

nitric  acid  of  sp.  gr.  15  to  P6S  i-  required,  although 
Brightman  (this  .1,  11)17,  985)  has  shown  that  under 

bain  conditions  castor  oil  can  be  readily  nitrated 

by  means  of  dilute  nitric-  acid.  The-  use  of  sul- 
phuric- acid  with  the  nitric  acid  causes  the  reaction 
to  be  more  energetic,  but  does  not  increase-  tho 
amount  of  nitrogen  in  the  products,  which  are  much 
darker  in  colour.      SulphoiiaU-d  oils  may  be  readily 

nitrated  by  boiling  them  with  dilute  (-">()  60  1 
nitric  acid.  Various  tish  oils  contained  from  S'l9 
to  3' 13  of  nitrogen  after  nitration,  whilst 
nitrated  whale  oil  contained  3'16  and  had  iodine 
valuo  15'C.  Nitrated  castor  oil  can  dissolve  an 
appreciable  amount  of  nitric  acid  and  still  remain 
clear.— C.  A.  M. 

Sodium  perborate.     Triekett.     See  VII. 

Trimetliyleneijhjrul  in  glycerin.   Rojahn.  See  XXII. 

Patents. 

Method  of  hydrogenating 


-.     G.    Martin, 
Eng.  Pat.  139,239,  27.11.18.  (Appl. 


OUt 

Manchester. 

19,567/18.) 

Oil.  etc.  is  hydrogenated  by  a  continuous  process  in 
an  apparatus  of  tho  tvpe  described  in  Eng.  Pat. 
129,461/16  (this  J.,  1919,  645  a).  A  portion  of  tho 
oil  is  preheated,  while  another  portion  is  mixed  in  a 
second  tank  with  a  catalyst  and  then  heated  to  tho 
same  temperature  as  the  first  portion.  The  oil  from 
lxitli  tanks  is  mixed  and  introduced  into  a  reservoir, 
whence  it  falls  in  a  thin  stream  through  a  scries  of 
connected  conduits,  contained  in  a  steam-heated 
chest,  and  encounters  a  current  of  hydrogen  issu- 
ing from  perforated  pipes  within  each  conduit.  The 
unabsorbed  hydrogen  rises  into  tho  oil  reservoir, 
whence  it  is  pumped  hack  into  the  gas  reservoir, 
whilst  the  hydrogenated  oil  passes  through  a  cooler, 
and  is -then  forced  through  a  filter  by  means  of  a 
pump. — C.  A.  M. 

Catalyser  for  effecting  hydrogenation  and  process  of 
making  same.     Process  for  producing  catalysers 
for  hydrogenation.     Process  for  hydrogenation. 
Process  for  producing  ratal  users  and  for  effecting 
hydrogenation     therewith.       B.  W.   KIder,   Los 
Angeles,  Cal.,  Assignor  to  The  Allbright-Nell  Co. 
I'.S.     Pats.     (A)     1,331.903,     (b)     1,331,904,     (c) 
I. .131,905,    and    (n)    1,331,906,    24.2.20.       Appl., 
7.6.18. 
(a)  Block  nickel  is  rendered  catalytic-ally  active  by 
pulverising  it  by  mechanical  means  in  the  presence 
of  a  protective" liquid,     (u)  A   practically  inactive 
catalytic  substance  is  converted  into  a  highly  active 
catalyst  by  converting  it  into  a  powder  by  a  com- 
bined process  of  rubbing,  scpieezing,  and  percussive 
action,     (c)    Oil    and    hydrogen    are    brought    into 
intimate  contact  at  a  suitable  temperature  with  a 
finely     powdered     nickel     catalyst    produced     by 
mechanical  means  from  block  nickel.       (d)  Oil  is 
made  to  flow  over  catalytic-ally  active  abraded  nickel 
surfaces  at  a  suitable  temperature  and  in  tho  pre- 
sence of  hvdrogen. — ('.  A    If. 

n2 
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Lipase;  Preparations  containing  — —        R.  Will- 

statter,  Munich.     Ger.  Pat.  316,504,  5.9.18. 
Stable   concentrated   lipase   preparations   are    ob- 
tained by  absorbing  lipase  from  an  emulsion  or  sus- 
pension of  the  same  by  means  of  kieselguhr,  kaolin, 
talc,  barium  sulphate,  charcoal,  or  the  like. 

— L.  A.  C 

Glycerin  from  soap  lyes;  Process  for  obtaining  — — . 

R     Blum   and    C.    Francke,   Berlin.     Ger.    Pat. 

310,045,  3.5.18. 
Soap  lyes  are  concentrated  by  evaporation,  and 
treated  with  ozone  or  ozonised  air,  whereby  sulphur 
compounds  are  completely  oxidised  and  rendered 
innocuous,  whilst  the  fatty  acids  are  converted  into 
solid  hydroxy-acids  which  can  be  readily  separated. 
The  ozone  treatment  may  also  be  applied  prior  to 
acidification. — C.  A.  M. 

Galls;  Manufacture  of  stable  preparations  [deter- 
gents] from  animal  .     0.  Lietz,  Kiel.     Ger. 

Pat.  315,352,  27.9.16. 
Animal  galls  are  treated  in  ammoniacal  or  alkaline 
solution  with  hydrogen  peroxide,  with  or  without 
the  addition  of  hypochlorites,  and  the  active  con- 
stituents are  precipitated  as  a  hard  mass  by  the 
addition  of  acid.  The  product  may  either  be  em- 
ployed as  a  washing  powder  in  the  solid  form  mixed 
with  alkaline  carbonates,  or  may  be  dissolved  in 
alkalis  or  akaline  salts. — L.  A.  C. 

Detergents;  Manufacture  of  .     G.  Bethmann, 

Frankfort.  Ger.  Pat.  316,210,  8.9.17. 
A  solution  of  a  zinc  or  cadmium  salt  is  added  to  the 
solution  obtained  by  decomposing  glue  by  means  of 
an  alkali  or  alkaline-earth  oxide  or  hydroxide  or  a 
dilute  mineral  acid.  The  product,  evaporated  to  a 
thick  liquid  or  to  dryness,  lathers  well,  and  may  be 
used  as  a  soap  substitute. — L.  A.  C. 


XIIL-PAINTS  ;  PIGMENTS  ;    VARNISHES ; 
BESINS. 

Oil  absorption  of  pigments.  H.  A.  Gardner  and 
R.  E.  Coleman.  Circ.  85,  Paint  Manufacturers' 
Assoc,  U.S.A.,  and  Nat.  Varnish  Manufacturers' 
Assoc.  Feb.,  1920.  13  pp. 
The  oil  absorption  of  a  pigment  is  defined  as  the 
amount  of  oil  absorbed  by  unit  weight  of  pigment 
when  mixed  together  in  a  manner  independent  of 
mechanical  forces  or  influences  developed  by. actual 
grinding.  The  limit  of  absorption  is  characterised 
by  that  stage  at  which  the  surface  of  each  pigment 
particle  becomes  thoroughly  wetted  by  the  liquid. 
In  determining  oil  absorptions  a  medium  must  be 
chosen  which  has  little  effect  in  varying  the  degree 
of  dispersity  of  the  pigment.  The  air-dried  pig- 
ment is  well  shaken  in  a  wide-mouth  stoppered 
bottle  to  eliminate  packed  particles,  and  20  grms.  is 
then  weighed  into  a  small  jelly  glass,  2iin.  diam.  at 
the  top  and  3£in.  deep.  Raw,  well-settled  linseed 
oil  is  then  run  on  to  the  centre  of  the  quantity  of 
pigment,  either  drop  by  drop  or  0'5  c.c.  at  a  time, 
diminishing  the  rate  of  flow  as  absorption  proceeds. 
The  unmoistened  portions  of  the  pigment  round  the 
sides  should  bo  brought  on  to  the  oil  by  means  of  a 
stiff-bladed  palette  knife  in  order  to  ensure  equal 
distribution.  The  small  lumps  that  form  should  be 
equally  distributed  throughout  the  mass  by  stirring 
lightly  without  using  pressure.  Oil  is  then  dropped 
on  to  the  formed  balls  or  lumps  of  paste  and  not  on 
to  the  dry  pigment.  The  end  point  is  judged  by  the 
disappearance  of  all  dry  pigment  and  by  the  paste 
lump  becoming  softer  and  smearing  the  sides  and 
bottom  of  the  glass  on  stirring  round.     The  tem- 


perature of  the  ingredients  should  be  maintained  at 
70° — 100°  F.  (21°— 38°  C).  The  result  is  returned  as 
c.c.  of  oil  per  100  grms.  pigment.  The  oil  absorp- 
tions of  several  common  pigments  are  given.  On 
the  basis  of  the  figures  obtained  the  authors  state 
that  when  similar  amounts  of  thinners  are  added  to 
pastes  derived  from  unit  weights  of  different  pig- 
ments, paints  of  similar  consistencies  are  obtained. 
(Cf.  de  Waele,  Proc.  Oil  and  Colour  Chemiste 
Assoc,  II.,  13,  115—118;  this  J.,  1919,  395b.) 

— A.  de  W. 

Ultramarine;  Studies  on  the  constitution  of . 

L.   Bock.       Z.   angew.   Chem.,  1920,  24,  23—24. 

(See  also  this  J.,  1915,  561.) 
Fubtheb  evidence  of  the  relationship  between  ultra- 
marines and  aluminate-silicates  (zeolites)  is  brought 
forward.  In  the  ultramarines  the  sulphur  com- 
pounds take  the  place  of  the  combined  water  in  the 
zeolites.  Experiments  on  the  action  of  ammoniacal 
silver  chloride  solution  on  artificial  ultramarines  in- 
dicate that  the  silica-rich  sulphur-rich  and  silica- 
poor  sulphur-rich  ultramarine  blues  are  definite  com- 
pounds of  formula?,  2(Na20,Al203,3Si02)Na2S1  and 
3(Na20,Al203,2SiO.)Na2S1  respectively.  A  table  is 
given  snowing  the  known  ultramarines  and  their  re- 
lationship to  natural  and  artificial  silicates. — J.  K. 

I    Bauxite  as  a  pigment.     A.  Cobenzl.     Farben-Zeit., 
1919,  25,  20.     Chem.  Zentr.,  1920,  91,  II.,  86. 
The  blue  colour  of  bauxite  is  due  to  ferrous  sulphide 
in  an  easily  oxidisable  colloidal  form,  and  the  alu- 

;  minium  hydroxide  itself  takes  no  part  in  the  pro- 
duction of  the  colour.     A  similar  colour  may  be  ob- 

:  served  in  barium  sulphate  that  has  stood  for  a  long 
time  in  moist  packages.  In  this  case  the  organic 
matter  in  the  water  has  reduced  a  little  sulphate  to 
sulphide,  which  has.  then  been  attacked  by  the  acid 
present  in  the  sample,  and  the  liberated  hydrogen 
sulphide  has  reacted  with  the  iron  compounds  pre- 
sent with  the  production  of  colloidal  ferrous  sul- 
phide.—A.  R.  P. 

Bauxite  as  a  pigment.     M.  Ragg.     Farben-Zeit., 

1919,  25,  151.  Chem.  Zentr.,  1920,  91,  II.,  86. 
The  author  agrees  with  Cobenzl  (see  preceding 
abstract),  that  the  blue  colour  of  bauxite  is  due  to 
colloidal  ferrous  sulphide.  The  occurrence  of  blue 
bauxite  indicates  that  the  mineral  is  composed  of 
the  residues  from  the  solution  of  aluminous  lime- 
stones which  have  become  mixed  with  organic 
material  of  animal  and  vegetable  origin.  The  de- 
composition of  the  latter  has  then  produced  the 
hydrogen  sulphide  required  for  the  production  of 
the  blue  colour. — A.  R.  P. 

Varnishes  and  boiled  oils;  Determining  the  acid 
value  of  .  H.  A.  Gardner  and  R.  E.  Cole- 
man. Circ.  87,  Paint  Manufacturers'  Assoc, 
U.S.A.,  and  Nat.  Varnish  Manufacturers'  Assoc. 
Feb.,  1920.     9  pp. 

Acid  values  of  oils  or  varnish  media  containing  col- 
loidally  dispersed  phases  cannot  be  determined  by 
the  usual  method  of  solution  in  alcohol  and  titration 
with  dilute  alkali,  as  the  end  point  is  indefinite 
owing  to  absorption  of  the  alkaline  base  by  the  dis- 
perse phase.  By  using  a  neutralised  mixture  of 
equal  volumes  of  purified  90%  benzol  and  de- 
natured alcohol  as  solvent  the  colloidally  dispersed 
phase  is  brought  into  molecular  solution,  and  can 
then  be  titrated  as  usual.  Uncertainty  of  end  point 
may  be  overcome  by  allowing  to  stand  one  or  two 
minutes  and  observing  the  upper  layer  of  oil  and 
solvent,  which  at  neutralisation  should  be  clear  and 
faintly  pink. — A.  de  W. 

Dopes  for  aeroplanes.     Fuchs.     See  V. 

Yellow-tail  fish  oil.     Gardner  and  Reilly.     See  XII. 
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Clown  rum    resin   soluble    in   alcohol;   Method   for 
— .     Hutgorswerko  A.-G.,  Berlin, 
r.  Put.  809,548,  9.6.17. 
Cm  M   lolTent    naphtha    or   heavy    benzol,    without 
•  ib  removal  of  the  bases  or  phenols  or  after 
ramoi  al  <>i  the  bases,  and  » ith  or  without  the  sddi- 
I   phenols,  is  subjected  to  polymerisation  by 
the  anion  of  sulphuric  acid  or  of  sulphonic  acids; 
.•n  account  of  the  presence  of  phenols  the  coumarono 
ibtaincd   in  the  usual  way  by  subsequent  dis- 
tillation is  soluble  in  alcohol  ami  therefore  suitable 
for  the  preparation  of  varnishes.— D.  F.  T. 

lirstn  ;  Production  of from  wood  containing  the 

same.  Aktiebolaget  Ollulosa,  Stockholm.  Ger. 
315,731,  20.5.10.  Int.  Conv.,  20.4.10. 
Wood  rich  in  resin.  Bach  BS  Swedish  pine,  is  heated 
under  pressure  with  sufficient  concentrated  alkali 
solution,  with  the  addition  of  a  soluble  neutral  salt 
saofa  as  sodium  chloride,  to  dissolve  the  wood  and 
ii  into  the  alkali  salts  of  tho  resin 
acids.  Fatty  acids  and  lignin  precipitated  together 
with  the  r<  mii  are  soluble  in  alcohol  and  resemble 
resin  in  their  properties,  and  thus  have  no  dele- 
terious effect  upon  tho  product.  Oil  of  turpentine, 
methyl  alcohol,  ammonia,  and  amines  distil  over  if 
the  vapour  is  allowed  to  escape  during  the  heating. 

— L.  A.  C. 

]>"pr  t,r  substitute  for  celluloid,  vulcanite,  and  the 
like.  W.  T.  Hobinson-Bindlov  and  A.  W.  Weller, 
London.  U.S.  Pat.  1,331,127,  17.2.20.  Appl., 
20.2.19. 

See  Eng.  Pat.  134,565  of  1918;  this  J.,  1920,  14  a. 

Terrenes  etc.  from  defecation  sludge.  Ger.  Pat. 
310,503.     See  IIb. 


XIV.-  INDIA-RUBBER ;  GUTTA-PERCHA. 

Caoutchoucs;  Scientific  principles  for  the  recogni- 
tion of  artificial in  technical  rubber  analysis. 

I       Harries.      Guninii-Zeit.,    1919,   33.   222—223. 
Cham.  Zentr.,  1920,  91,  II.,  143. 

The  rubber  is  swollen  in  ten  times  its  quantity  of 
chloroform  and  then  treated  with  5'5— 6%  ozone 
until  a  sample  no  longer  decolorises  bromine;  tho 
solution  is  cautiously  evaporated  below  20°  C.  in  a 
vacuum,  and  after  drying  in  a  vacuum  for  several 
days  the  ozonide  is  decomposed  by  boiling  for  an 
hour  with  twelve  times  its  weight  of  water.  Ozon- 
ides  of  caoutchoucs  derived  from  isoprene  and  di- 
methyl butadiene  decompose  fairly  smoothly  with 
vory  little  resin  formation.  A  little  of  the  filtered 
solution  is  treated  with  a  few  drops  of  ammonia 
solution,  then  acidified  with  acetic  acid  and  boiled, 
when,  except  in  the  case  of  abnormal  sodium  caout- 
choucs, tho  vapours  show  Knorr's  pyrrole  reaction 
and  redden  a  pine  shaving  which  has  been  wetted 
with  hydrochloric  acid.  Ordinary  Elberfeld  iso- 
Preae  oaontchonc  yields  46 °i  laevulinic  aldehyde  and 
<>l  lasTulinio  acid  together  with  formic  acid  and  a 
little  acetonylacetone.  The  sodium-carbon  dioxide 
iaoprene-caoutchouc  of  the  Badische  Co.  behaves 
similarly  but  more  easily  yields  acetonylacetone  and 
pic  acid.  The  estimation  of  the  various  decom- 
position products  is  effected  in  the  manner  which 
has  been  described  earlier.  "  Normal  "  dimethyl- 
butadienc-caoutchouc  yields  acetonylacetone  almost 
quantitatively.  Tho  most  difficult  estimation  is 
that  of  butadiene-caoutchouc ;  this  yields  only  suc- 
cinic dialdehyde,  the  phenylhydrazone  of  which  is 
unstable  l,nt  is  readily  converted  by  dilute  hydro- 
chloric  acid  into  a  white  polymeric  base  melting  at 
185  C.  Vulcanised  rubbers  should  be  first 
extracted  with  acetone  and  then  ozonised  in  the  pre- 


sence of  calcium  carbonate ;  in  this  way  tho  resulting 
aldehydes  and  ketones  aro  preserved  from  resinifica- 
tion,  whilst  the  sulphuric  mid  and  tho  organic  acids 
are  found  in  combination  with  lalcium. — D.  F.  T. 

Synthetic    caoutchouc;    Arali/tical    estimation    of 

.    G.  Hubener.    Gumml-Zeit,  1019,  at,  861— 

862.  Chem. -Zentr.,  1990,  91.  II.,  143—144. 
"  Metuyl-iumiukk,"  whether  raw  or  lightly  vul.  an- 
iscd,  undergoes  bromiuai  [on  alon  ly  and  yields  a  pro- 
duct containing  a  higher  proportion  of  bromine 
than  that  expected  for  a  tetrubroinide.  Kxt  ruction 
of  tho  bromide  with  carbon  bisulphide  and  titration 
of  the  insoluble  portion  showed  that  raw  and  lightly 
vulcanised  methyl-rubber  on  bromination  yield  n 
totrabromido  C,,ll,„Mr,  and  a  himulccular  propor- 
tion of  methyl  bromide;  hard  vulcunised  methyl- 
rubber  gives  no  methyl  bromide. — D.  F.  T. 

Rubber  goods  and  reclaimed  rubbers;  llapid  deter- 
mination of  "golden  antimony"  (antimony  sul- 
phide) in  .     W.  C.  Schmitz.    Gummi-Zeit., 

1918,  33.  2—3.  Chcm.-Zentr.,  1920,  91,  11.,  144— 
145. 
Two  grams  of  tho  material  is  heated  with  45  c.c.  of 
sulphuric  acid  in  a  300  c.c.  Kjeldahl  flask  for 
20  min.;  the  cooled  solution  is  then  treated  with 
3  grms.  of  ammonium  persulphate  and  gontly  re- 
heated for  10 — 15  min.  longer  after  it  has  become 
colourless.  The  cooled  liquid  is  diluted,  almost 
neutralised  with  ammonia  regardless  of  any  pre- 
cipitate, feebly  acidified  with  hydrochloric  acid,  and 
then  saturated  with  hydrogen  sulphide.  The  pre- 
cipitate is  dissolved  in  hydrochloric  acid  containing 
tartaric  acid,  and  tho  filtrate,  after  expulsion  of  tho 
hydrogen  sulphide,  is  titrated  with  potassium 
bromato  using  methyl  orange  as  indicator.  If  the 
original  material  contains  no  iron  the  precipitation 
can  be  omitted ;  the  colourless  solution  in  sulphuric 
acid  is  heated  for  20  min.  with  5  grms.  of  potassium 
sulphate;  a  little  potassium  metabisulphite  is  intro- 
duced and  the  sulphur  dioxide  expelled  by  boiling ; 
after  repeating  this  operation  twice  more  the  liquid 
is  diluted  with  40  c.c.  of  water,  and  10  c.c.  of 
hydrochloric  acid  and  a  considerable  quantity  of 
tartaric  acid  added;  titration  is  then  effected  as  in 
tho  earlier  process.  Tho  whole  estimation  needs 
2—4  hours.— D.  F.  T. 

Patents. 

Rubber;  Process  for  regenerating  vulcanised  . 

S.  van  Raap,  Amsterdam,   Holland.     Eng.  Pat. 

122,188,  3.1.19.       (Appl.  227/19.)       Int.  Conv., 

8.1.18. 
Ground  waste  rubber  is  dissolved  with  the  aid  of 
mechanical  treatment  at  150°  C.  in  tho  smallest  pos- 
sible amount  of  an  oil,  such  as  linseed  oil  or  castor 
oil,  which  is  capable  of  combining  with  sulphur;  tho 
mixture  is  then  heated  at  100°— 170°  C.  with  suffi- 
cient sulphur  and  for  a  sufficient  time  to  convert 
the  oil  into  a  solid  mass;  after  having  been  rolled 
this  is  subjected  to  further  treatment,  with  or  with- 
out the  addition  of  new  rubber,  and  is  finally  vulcan- 
ised.—D.  F.  T. 

Rubber  and  other  heavy  plastic  material;  Machine 
for  treating .  Machines  for  kneading  or  mix- 
ing rubber  and  other  heavy  plastic  material. 
K.  H.  Banburv.  Ansonia,  Conn.,  U.S.A.  Eng. 
Pats.  119.241  and  119,242,  17.9.18.  (Appls.  15,085 
and  15.080/18.)    Int.  Conv.,  24.3.17  and  18.11.10. 


XV. -LEATHER;  BONE;  HORN;  GLUE. 

[Tannery]  lime  liquors;  Analysis  of  .     Report 

of  committee  of  Soc.  of  Leather  Trades'  Chem. 
D.  Burton.  J.  Soc.  Leather  Trades'  Chem.,  1920, 
4,  32— M. 

Depilation,     swelling,     solvent     action     on     tho 
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epidermis,  interfibrillary  substance  and  the  true 
hide  substance,  and  removal  of  the  fat  are  the 
effects  generally  desired  in  the  process  of  liming. 
The  depilatory  properties  of  a  lime  liquor  can  be 
improved  by  addition  of  sulphides  which  are  repre- 
sented by  the  amount  of  Ar/10  ZnS04  solution 
required  per  100  c.c.  of  lime  liquor,  giving  the 
figure  s.  The  swelling  depends  on  the  alkalinity 
and  the  content  of  soda  and  salt.  The  total  alkalin- 
ity a  is  determined  by  Bennett's  method  (this  J., 
1916,  479),  and  includes  that  derived  from  calcium 
hydroxide,  sodium  hydroxide,  sodium  hydro- 
sulphide,  ammonia,  and  lime  in  combination  with 
the  weakly  acid  decomposition  products  of  the  hide 
and  epidermis.  The  swelling  increases  with  the 
caustic  alkalinity  due  to  NaOH  and  Ca(OH),,  which 
can  be  determined  by  titrating  100  c.c.  of  the 
filtered  lime  liquor  with  AT/10  HC1  with  phenol- 
phthalein  as  indicator.  Sodium  hydrosulphide  (i  s) 
has  no  swelling  action,  but  ammonia  (c.c.  AT/10  HO 
per  100  c.c.  of  lime  liquor  =  »?)  has  a  slight  swelling 
effect.  Lime  in  combination  with  weak  acids, 
o>—  (c+is-f-m),  depresses  the  ionisation  and  also  the 
solubility  of  the  lime  and  consequently  the  swelling. 
Sodium  hydroxide  is  included  in  the  alkalinity,  but 
it  and  the  salt  can  be  determined  by  Bennett's 
method  (loc  cit.)  Salt  is  stated  to  depress  the 
swelling.  The  solvent  action  of  lime  liquors  depends 
on  the  acid  products  from  the  epidermal  matter  and 
dissolved  hide  substance,  the  amino-acids  present, 
free  ammonia,  total  nitrogen,  and  the  bacteria  pre- 
sent. The  difference  in  the  titration  figures  with 
acid,  using  phenolphthalein  and  methyl  orange  as 
indicators,  is  a  measure  of  the  acid  products.  The 
amino-acids  are  determined  bv  Stiasny's  method 
(this  J.,  1910,  771)  and  the  total  nitrogen  by  the 
Kjeldahl  method.  Plate  cultures  from  a  lime  liquor 
on  a  slightly  alkaline  peptone  gelatin  give  a  measure 
of  the  gelatin-liquefying  bacteria.  It  is  necessary 
to  adopt  a  definite  method  of  filtration  which  will 
give  a  constant  degree  of  clearness.  The  degree  of 
hydrolysis  is  100  (178 -a)/ 174  where  a  =  2S  K/x, 
K  being  the  Kjeldahl  figure  and  x  the  no.  of  c.c.  of 
2V/10  NaOH  per  50  c.c.  of  lime  liquor  in  the  Stiasny 
amino-acid  determination.  A  list  of  the  principal 
references  to  the  modes  of  action  and  methods  of 
analysis  of  lime,  liquors  is  given. — D.  W. 


Patents. 
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Liming  and  dehairing  hides;  Process  of  . 

Remer,  Milwaukee,  Wis.,  Assignor  to  A. 
Waekenreuter  and  W.  S.  Shaw,  Chicago, 
U.S.  Pat.  1,331,723,  24.2.20.  Appl.,  14.6.18. 
Hides  are  first  soaked  in  a  weak  lime  liquor  con- 
taining a  moderate  amount  of  sodium  sulphide,  then 
washed,  and  soaked  in  a  materially  stronger  solu- 
tion of  lime  unmixed  with  sodium  sulphide. — D.  W. 

Condensation  products  [tanning  materials]  from 
formaldehyde  and  aromatic  derivatives;  Manu- 
facture of .    A.  G.  Bloxham,  London.    From 

Durand  &  Huguenin  S.  A.,  Basle,  Switzerland. 
Eng.  Pat.  138,796,  27.5.19.    (Appl.  13,356/19.) 

Tanning  materials  are  prepared  by  condensing  a 
1-  or  2-aminonaphthalenemono-  or  disulphonic  acid, 
or  a  mixture  of  the  same,  and  an  aromatic  hydroxy 
compound  which  contains  not  more  than  one 
hydroxyl  group  to  each  nucleus  and  one  or  more 
salWorming  acid  groups,  with  formaldehyde,  or  a 
substance  which  develops  formaldehvde,  in  dilute 
solution,  at  60°— 80°  C.  in  the  presence  of  a  little 
sulphuric  acid.  The  clear  liquor  obtained  is 
neutralised  with  sodium  carbonate  and /or  a 
hydroxide  of  a  metal,  the  salts  of  which  have  a  tan- 
ning action,   e.g.,  chromium,   aluminium,  or  iron. 

— L.  A.  C. 


XVI.-S0ILS;  FEBTILISEBS. 

Soil  and  its  water  content;  Belations  existing  be- 

firrrn  the .    B.  A.  Keen.    J.  Agri.  Sci.,  1920, 

10,  44—71. 

A  resume  is  given  of  investigations  on  moisture  in 
soil  and  its  behaviour  under  varying  conditions. 
The  subjects  dealt  with  are  the  maximum  water 
capacity  and  pore  space,  the  permeability,  the 
capillary  effects  and  the  water-retaining  capacity,, 
the  capillary  movement  of  soil  water,  the  hygro- 
scopic moisture,  and  the  surface  forces.  The  last 
subject  is  dealt  with  from  the  point  of  view  of  the 
colloidal  hypothesis,  and  it  is  considered  that  one 
of  the  most  important  soil  constituents  is  the 
colloidal  clay,  as  it  is  associated  with  a  small  amount 
of  pore  space  which  modifies  the  movement  of  water 
in  the  soil  interstices  over  a  wide  range  of  moisture 
content.  A  change  in  the  moisture  content  is  re- 
flected in  a  change  in  the  soil  solution.  Conclusions 
based  on  an  examination  of  soil  solution  after  it  has 
been  removed  from  the  soil  are  open  to  doubt.  The 
system,  soil  plus  soil  solution,  must  be  treated  as  a 
whole.— J.  H.  J. 

Nitrates;  Washing  out  of  by  drainage  u-ater 

from  uncropped  and  unmanured  land.  E.  J. 
Russell  and  E.  H.  Richards.  J.  Agric.  Sci.,  1920, 
10,  22-^3. 

An  account  is  given  of  the  results  from  three 
natural  soil  gauges  in  operation  at  Rothamsted 
since  1870.  The  soil  received  no  manure,  and  was 
kept  free  from  weeds.  All  the  drainage  water  was 
collected,  measured,  and  analysed.  During  the 
whole  period  there  was  a  continuous,  though  re- 
markably slow,  loss  of  nitrate  from  the  soil. 
Originally  the  soil  contained  3500  lb.  of  nitrogen 
per  acre  in  the  top  9  in. ;  in  1917  this  had  been 
reduced  to  2380  lb.,  and  the  drainage  water  had 
carried  away  40  lb.  of  nitrogen  per  acre  per 
annum.  All  the  nitrogen  removed  from  the  soil 
appeared  as  nitrate  in  the  drainage  water.  The 
amount  of  nitrogen  removed  at  any  time  varied 
with  the  rainfall,  a  high  rainfall  removing  higher 
amounts  of  nitrate.  On  the  average  1  in.  of  rain 
removed  1  lb.  of  nitrogen  per  acre.  The  slowness 
of  the  removal  of  nitrogen  may  be  attributed  to 
the  ammonia  and  nitrate  formed  as  a  result  of  the 
decomposition  of  the  organic  matter  being  possibly 
assimilated  by  organisms,  such  as  algse,  fungi, 
bacteria,  and  that  only  on  the  death  of  these  organ- 
isms is  part  of  the  nitrogen  finally  given  out  and 
part  re-assimilated.  The  reliability  of  the  results 
is  shown  by  the  fact  that  the  total  of  the  chlorine  in 
the  rain-water  during  the  whole  period  agreed 
with  the  total  of  the  chlorine  in  the  drainage  water. 

—J.  H.  J. 

Ammonia  in  soil;  Determination  of  .     D.  J. 

Matthews.     J.  Agric.  Sci.,  1920,  10,  72—85. 

Determinations  of  ammonia  in  soil  were  made  by 
the  aeration  method.  The  apparatus  used  consisted 
of  a  long,  wide,  aeration  tube  placed  in  a  eloping 
position,  the  lower  end  being  closed  with  a  cork 
carrying  the  air  inlet  tube,  and  the  upper  end 
connected  to  the  bottom  of  an  absorbing  apparatus, 
consisting  of  an  upright  tube  with  two  bulbs  and 
with  a  splash  retainer  in  its  upper  end.  25  gnis.  of 
soil  is  placed  in  the  lower  part  of  the  aerator,  and 
50  c.c.  of  a  solution  of  6odium  carbonate  and 
chloride  and  1  c.c.  of  paraffin  are  added.  NjoO 
sulphuric  acid  and  a  few  drops  of  methyl  red  are 
placed  in  the  absorber,  and  a  current  of  air  washed 
through  acid  is  drawn  through  the  apparatus  at 
the  rate  of  300  litres  per  hour  for  6  hours.  With 
most  soils  the  efficiency  of  the  apparatus  was  found 
to  be  over  98%.  With  soils  containing  much  un- 
stable organic  matter,  such  as  heavily-manured 
glass-house  soils,  it  was  found  better  to  replace  the 
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imiil  ill U .1 1 1 ii<-  notation  by  a  solution  of  magnesia  in 

strau  sodium  chloride  and  to  aerate  foj    i   fixed 

1   ..i   :t  hours.      With  soils   rich   in  chalk,   low 

reaulta   wit.'  always   obtained  nnlew    the  samples 

finely  ground.-   .1 .  II     l . 

Patknt. 

ohoric  acid  from  superphosphate  manufacture ; 
Utuieation  of  -  -  in  the  taeeharifieation  of 
cellulose.  F.  I..  Schmidt,  Stolberg,  and  Chem. 
Pabr.  Rbenania,  Aachen.  Qer.  1'at.  904.400, 
11  7.17. 

Phosphates  are  treated  with  a  small  excess  of 
sulphuric  acid  so  as  to  produce  phosphoric  acid  in- 
stead of  superphosphate ;  this  phosphoric  acid  is 
employed  for  the  saccharincation  of  cellulose,  and 
i*  thin  precipitated  in  the  form  of  n  high-grade 
fertiliser  bj  the  addition  of  lime  or  chalk.-  .1 .  P.  B, 


XVII.    SUGARS;  STARCHES;  GUMS. 

Milk  .iiii/d j-  [lactose]  from  whey:  Extraction  of . 

II    E.  Woodman.    J.  Agric.  Bci.,  1920,  10.  1—U. 

BxnuiCBNTS  were  made  on  the  possibility  of  im- 
proving the  method  of  extraction  of  lactose  from 
whey.  In  the  German  method  the  whey  is  nearly 
neutralised  with  caustic  soda,  evaporated  in  vacuo 

to  B  tenth  of  its  volume,  and  allowed 

to  cool.     The  sugar  crystallises  out  and  is  separated 

by  the  centrifuge.    The  mother  liquor  i6  boiled,  the 

ipitated   protein  filtered   off,   and   the   filtrate 

allowed  to  crystallise.     A  recovery  of  75%  of  the 

n  the  whey)  is  obtained.  By  remov- 
ing the  protein  by  heating  at  93°  C  before 
evaporating,  clarifying  the  filtrate  with  alumina 
cream,  evaporating,  and  treating  with  charcoal 
and  magnesium  and  calcium  sulphates,  a  yield  of 
3"2  of  lactose  (on  the  whey)  was  obtained,  contain-  j 
>ng  !'■">  each  of  protein  and  ash.  a  greater  degree  i 
<>l  purity  than  by  other  methods.  It  was  found 
that  an  extremely  small  amount  of  iron  was  dis- 
•  I   from   the  vacuum  pan  during  evaporation. 

—J.  H.  J. 

lose;  Detection  "I  in  the  pure  honey  of 

bees.      A.    Caillas.      Comptes    rend.,    1920,    170, 
589- 

fr  VISTA  SI  has  been  isolated,   as   its   aqueous  solu- 
tion,  from   a  sample  of  honey,   and  characterised, 
particularly   in  so  far  as  its  action  on  sucrose  is    j 
rued      \\    ( ■ . 

Patf.nts. 

A'llo  «iif     compositions;     Improving     .       M. 

Barason,   Berlin.     Qer.  l'at.  :M6,080,  2.7.18. 
AiiHKMvr  compositions  from  water-glass,  6ulphit<- 
naUnlose  waste   lyes,   or   the   like,   are   improved   by 
the  addition  of  s  small  quantity  of  liquorice  extract 
or  glycyrrhizin. — L.   A.   t'. 

Me,   Manufacture  of  an  from  sulphite - 

rellulase  waste  liquor.     K.  Hiittenes,  Dusseldorf. 
Pat.  316,234,   14.9.18. 

Lead  acetate  is  added  to  sulphite-cellulose  waste 
liquor,  and  the  solution  is  evaporated. — L.  A.  C. 

Defecation  sludge.     Ger.  Pat.  316,503.    See  IIb. 

Surrhanfication   of  cellulose.     Ger.    Pat.   304,400. 
W  I 

\arifieation  of  cdlulosic  material.     Ger.   Pat. 
304,399.     >V-    XIXa. 


XVIII. -FERMENTATION  INDUSTRIES. 

Enmymts,  ///.  Invertasi  and  otter  tntymei  of 
germinated  barley .  I),  Maestrini.  Atti  l(.  Accad, 
l.incci.  1919,  [V.],  •-'>*,  ii..  609  611.  (if.  this  J.. 
1990,  944a.) 

[nvbbtabi    can    be    extracted    from    germinated 

bailey  dried  at  temperatures  below  40°  0.  bj  0*008 
mol.  acetic  or  hydrochloric  acid  solution,  and  is 
present,  not  only  in  the  emulsion,  but  also  in  the 
filtrate  ol  the  extract.    To  obtain  an  active  liquid, 

ll xtraction    should    last    at    least    six    hours    at. 

80° — 85°  C.j  the  ensyme  aits  best  at  about  50°  C. 
and  is  destroyed  at  .'..'.'  c.  The  activity  of  malt 
invertase  is  destroyed  in  18  boura  bj  O'OOS  mol. 
potassium  hydroxide  solution.  Germinated  barley 
contains  a  catalaso  and  an  oxydase,  but  no  maltose, 
lactase,     or     romiaso;     the  extract     does,     indeed, 

coagulate  milk,  but  such  coagulation  is  due  to  the 

acidity  of  the  extract,  as  n  is  produced  even  after 
the  latter  has  been  boiled.— T.  H.  P. 

'iitiuii;  Action   uf  coppei    on   alcoholic  . 

K.  Schweizer.     Bull.  Assoc.  Chim.  Sucr.,  1919, 
37,   160—173. 

In  comparative  experiments  on  the  fermentation 
of  sucrose  solutions  by  yeast,  in  glass  and  copper 
vessels,  fermentation  leased  in  the  copper  vessels 
When  less  than  half  ol  the  sugar  had  been  decom- 
posed. The  inhibitive  inlliience  of  the  metal  was 
not  prevented  by  previously  (leaning  it  with  sand 
or  by  conducting  the  fermentation  in  presence  of 
calcium  carbonate  to  neutralise  the  acids  produced. 
A  6%  brewery  wort  and  a  24  ;  laboratory  malt 
wort  fermented  as  well  in  copper  vessels  as  in  glass 
ones;  only  in  the  case  of  a  very  light  laboratory 
wort  was  any  unfavourable  effect  of  the  copper 
observed,  and  this  was  not  very  marked.  It  is 
probable  that  in  ordinary  worts  the  proteins  protect 
the  yeast  from  the  toxic  action  of  traces  of  dis- 
solved copper  by  combining  with  the  latter  them- 
selves. Copper  (coins)  previously  cleansed  by  im- 
mersion in  nitric  acid  exerted  no  inhibitivc  action 
on  the  fermentation  of  sucrose  solution  in  experi- 
ments extending  over  two  days.  In  further  ex- 
periments it  was  found  that  cupric  oxide  added  to 
fermenting  sugar  solutions  has  no  adverse  effect, 
but  cuprous  oxide  has  a  powerful  inhibitive  action. 
Quantities  of  cuprous  oxide  larger  than  0'013  grm. 
per  05  grm.  of  pressed  yeast  entirely  prevented 
fermentation,  whilst  quantities  less  than  0T  mgrm. 
per   O'o   grm.    of   yeast   had   no   inhibitive   action. 

—J.  H.  L: 

Wine  making;  Applications  of  the  reducing  action 

of  yeast  in .     Matthieu.     Bull.  Assoc.  Chim. 

Sucr.,  1919,  37,  174—17.V 

The  method  of  treating  the  yellow  malady  of  wines 
by  re-fermentation  depends,  for  its  effect,  on  the 
reducing  action  of  the  yeast  on  the  oxidation  pro- 
ducts which  are  responsible  for  the  colour,  flavour. 
and  aroma  characteristic  of  the  malady.  Bitterness 
in  wines  may  he  partially  or  entirely  eliminated  by 
similar  treatment,  or  simply  by  mixing  the  wines 
with  active  yeast.  The  "cooked  "  flavour  acquired 
by  musts  when  heated,  e.g.,  for  the  purpose  of  con- 
centration or  pasteurisation,  disappears  again  dur- 
ing the  fermentation.  Bitterness  or  "  cooked  " 
Bavour  in  red  wines  may  be  effectively  treated  by 
means  of  aci  t,  but  the  colour  is  diminished 

at  the  same  time  owing  to  adsorption  by  the  yea6t. 
The  practice  of  improving  "  flat  "  wines  by  contact 
with  marc  from  the  presses  depends  to  some  extent 
on  the  reducing  action  of  the  yeasts  of  the  marc, 
but  other  factors,  such  as  admixture  with  the 
new  wine  contained  in  the  marc,  also  play  a  part; 
the  benefit  of  this  treatment  is  often  lost  if  the 
regenerated  wine  is  afterwards  exposed  to  the  air. 
Another  appln  at  ion  of  the  reducing  action  of  yeast 
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consists  in  the  preservation  of  the  characters  of 
young  wine  in  wines  kept  in  contact  with  active 
yeast;  the  presence  of  the  yeast  tends  to  prevent 
the  formation  of  oxidation  products  which  would 
confer  the  characters  of  old  wines. — J.  H.  L. 


:  Buffer  "  systems. 
VII. 


Windisch  and  Dietrich.     See 


Invertase  in  honey.    Caillas.    See  XVII. 

Titration  of  mixed  acids.    Kolthoff.     See  XXIII. 

Patents. 
Ethyl   alcohol   and   de-alcoholised    beverages  from 

fermented    liquors;    Manufacture    of   .      H. 

Wade,   London.        From  J.   Schneible,   Chicago, 

U.S.A.      Eng.    Pat.    139,099,    18.7.19.      (Appl. 

18,041/19.) 
See  U.S.  Pat.  1,311,421  of  1919 ;  this  J.,  1919,  693  a. 


Saccharification   of   cellulose. 
See  XVI. 


Ger.    Pat.   304,400. 


Saccharification  of  cellulosic  material.     Ger.  Pat. 
304,399.    See  XIXa. 


XIXa.-FOODS. 

Milk;  Differentiation  between  poor  and  adulterated 
.    T.  R.  Hodgson.    Analyst,  1920,  45,  91—94. 

The  author  has  applied  the  formulae  given  by 
Lythgoe  (this  J.,  1914,  1166)  to  a  large  number  of 
samples  of  milk,  and  finds  that  the  formulae  are  un- 
trustworthy for  the  purpose  of  distinguishing 
between  poor  and  adulterated  milk.  For  instance, 
a  milk  containing  0'30  %  of  fat  and  7-31  %  of  solids- 
not-fat,  and  admittedly  skimmed,  gave  results  by 
the  formulae  indicating  that  it  was  "  poor  but 
genuine."— W.   P.  S. 

Cheeses;  New  method  of  testing  .     A.  Geake. 

J.  Agric.  Sci.,  1920,  10,  86—89. 

An  attempt  was  made  to  estimate  the  degree  of 
ripeness  of  a  cheese  from  the  extent  of  proteolysis 
as  measured  by  the  amino-nitrogen.  Sorensen's 
method  of  determining  amino-nitrogen  was  applied 
as  follows  :  — 8  grms.  of  cheese  is  ground  three  times 
with  30  c.c.  of  acetone  and  the  residue  allowed  to 
dry  in  the  air.  3  grms.  of  this  residue  is  shaken 
with  50  c.c.  of  ZV/10  potassium  hydroxide  for  1  hr., 
and  the  mixture  is  filtered.  20  c.c.  of  the  filtrate 
is  titrated  to  neutrality  with  2V/10  sulphuric  acid, 
using  phenolphthalein  as  indicator.  10  c.c.  of 
neutral  formaldehyde  solution  is  then  added,  and 
the  solution  titrated  back  as  usual.  The  total 
nitrogen  is  determined  in  5  c.c.  of  the  cheese  solu- 
tion by  Kjeldahl's  method.  The  result  is  returned 
as  percentage  of  amino-nitrogen  in  total  nitrogen. 
The  method  was  tested  on  various  cheeses  of  known 
quality,  and  a  comparison  is  made  between  the 
figures  obtained  and  the  quality  expressed  in  com- 
mercial terms. — J.  H.  J. 

Marine   algoz;   Utilisation   of  as  foods.      P 

Gloess.    Monit.  Scient.,  1920,  64,  3—5. 

Certain  seaweeds  {Fucacece,  La minariacecc) ,  after 
proper  treatment  for  the  removal  of  salts,  form  a 
valuable  food  or  fodder ;  potassium  salts  and  iodine 
may  be  recovered  from  the  extracted  salts. 

— W.  P.  S. 

Lactose  from  whey.    Woodman.     .See  XVII. 

Zinc  in  foods  etc.     Weitzel.     See  XXIII. 


Patents. 

Foodstuffs;   Manufacture   of  .     H.   Bollmann, 

Hamburg,  Germany.  Eng.  Pat.  109,265,  27.8.17. 
(Appl.  12,297/17.) 
OrL-coNTAiNrNG  seeds,  yeast,  dried  fish,  etc.,  are 
extracted  with  a  mixture  of  120  parts  of  carbon 
tetrachloride  and  80  parts  of  96%  alcohol  with  the 
aid  of  heat.  Fat,  fatty  acids,  and  bitter  principles 
are  thus  removed,  and  the  residue  after  removing 
the  solvent  is  in  a  state  suitable  for  use  as  a  food- 
stuff.—J.  H.  J. 

Refrigeration  of  fish  and  other  foods.  N.  Dahl, 
Trondhjem,  Norway.  Eng.  Pat.  138,788,  13.5.19. 
(Appl.  11,965/19.) 
Fish  are  packed  in  containers  to  which  a  refriger- 
ating liquid  is  admitted  at  the  bottom  and  passes 
upwards  through  the  mass  of  fish.  The  rate  of 
passage  of  the  liquid  can  be  controlled  so  as  to  pre- 
vent the  fish  becoming  compressed  at  the  bottom  of 
the  container.  The  liquid  overflows  at  the  top  of  the 
container  and  is  collected,  re-cooled,  and  used  again. 
The  process  is  conducted  in  the  open  air.  (Refer- 
ence is  directed  to  Eng.  Pat.  125,076;  this  J.,  1919, 
788  a.)— J.  H.  J. 

Materials  [foodstuffs]  subject  to  putrefaction  or 
decay;  Methods  for  preserving and  appara- 
tus therefor.  R.  Pape,  Bussum,  Holland.  Eng. 
Pat.  139,100,  21.7.19.    (Appl.  18,140/19.) 

The  substance  is  placed  in  a  double-walled  chamber, 
and  the  development  of  Bacteria  is  prevented  by 
"  suppressing  the  negative  electric  field  and  nega- 
tive electric  earth  field  by  superposing  an  artificial 
electric  field  on  the  electrical  earth  field  and  in  an 
opposite  direction  thereto,"  or  by  passing  moi6t  air 
into  the  chamber  which  is  insulated  from  the  earth, 
the  air  being  first  passed  over  moist  layers  (the 
moistened  walls  of  the  chamber)  or  over  metallic 
conductors. — W.  P.  S. 

Chocolate  and  other  materials;  Cooling  chambers 

for .    E.  C.  R.  Marks,  London.    From  Fours 

et  Proc.  Mathy,  Liege,  Belgium.  Eng.  Pat. 
139,383,  6.6.19.     (Appl.  14,442/19.) 

An  endless  band  conveys  the  material  through  a 
chamber;  cold  air  flows  through  the  latter,  passing 
first  over  the  upper  stretch  of  the  band  and  return- 
ing either  through  the  space  between  the  upper  and 
lower  parts  of  the  band  or  beneath  the  lower  part 
of  the  band.  The  spaces  in  the  chamber  may  be 
formed  by  the  band  itself.  The  air  leaving  the 
chamber  may  be  dried,  compressed,  and  delivered 
into  a  cooler  mounted  near  the  upper  part  of  the 
chamber.— W.  P.  S. 

Flour;  Process   of  bleaching  and  improving  . 

E.  T.  Fegan,  Minneapolis,  Minn.,  Assignor  to 
A.  R.  Sasse,  Kansas  City,  Mo.  U.S.  Pat. 
1,330,937,  17.2.20.    Appl.,  18.3.18. 

Flour  is  subjected  to  the  action  of  gaseous  chlorine 
and  ammonia  under  such  conditions  that  a  "pre- 
cipitate of  ammonium  chloride  "  is  formed. 

— W.  P.  s. 

Bran  and  similar  products;  Process  of  extracting 

■ .     L.  C.  Reese,  Saginaw,  Mich.      U.S.  Pat. 

1,331,125,  17.2.20.    Appl.,  19.3.18. 

Bran  is  treated  in  a  series  of  extractors  with  an 
aqueous  medium  at  a  temperature  most  favourable 
for  the  conversion  of  the  starch  into  sugars  and  at 
which  the  albumin  is  not  coagulated ;  the  exhausted 
materia]  from  this  first  series  is  then  extracted  in  a 
second  series  with  boiling  water,  the  hot  extract 
obtained  being  cooled  to  the  temperature  of  the 
liquid  in  the  first  series  of  extractors  on  its  passage 
to  the  latter.— W.  P.  S. 


VoLXXHX..:(o.8.)  Cl.  XIXb.— WATER  PURIFICATIONS    SANITATION. 


311  A 


is  or  other  substances;  Process  of  heat -treat  my 

N.  U.  Fooks,  Mount  Airy,  Md.     U.S.  Pat. 

ii,337,  17.2.20.     Appl.,  29.10.11). 

,n  in  i~  heated  under  pressure  to  a  temperature 
;ing  point,  ami  the  rahsteaaa.  to  bo 
1  continuously  into  the  ti  lin- 

ing the  liquid,  paining  first  through  the  gas  space 
re   the   liquid,    then    into    the  liquid,    and  on 
rging  from   t!io  latter  is  discharged   from  th© 
1  — W.  P.  S. 

Ctllulosic   material;  Saccharification  of  with 

us  hydrochloric  acid.    Chem.  Fabr.  Rhonania 
.  Aachen,  F.  L.  Schmidt  and  G.  A.  Voer- 
kelius,  Stolborg.    Ger.  Pat.  304,399,  8.5.17. 

material  is  first  moistened  with  cold  highly  con- 
oentrated  (40  )  hydrochloric  acid  and  then  treated 
with  gaseous  hydrogen  chloride.  Example:  400 
kilos,  of  sawdust  is  uniformly  moistened  with  400 
litres  of  40  hydrochloric  acid  and,  after  steeping 
for  a  short  time,  tho  mass  is  saturated  with  tho  acid 
gas.  The  acid  is  allowed  to  act  upon  tho  wood  for 
about  6  hours,  and  is  then  drawn  off  by  suction.  If 
tho  residual  acid  bo  neutralised  with  lime  or  soda 
tho  product  is  directly  available  for  use  as  a  feeding 
material  in  which  the  whole  of  tho  cellulose  of  the 
wood  is  present  in  the  form  of  sugar  or  dextrin.  If 
it  be  desired  to  convert  the  dextrin  into  fermentable 
Migar  the  product  of  the  reaction  must  be  lixiviated 
:  tho  solution  heated  for  2  hours  at  120°  C. 

-J.  F.  B. 

■toes;  Preservation  of .  Verein  der  Spiritus- 

Fubrikanten  in  Deutschland,  Berlin.     Ger.  Pat. 
315,853,  5.1.17. 

A  mixture  of  finely-shredded  potatoes  and  sufficient 
dry  pulp,  straw  meal,  or  the  like,  to  absorb  tho 
water  in  the  potatoes,  with  or  without  tho  addition 
of  molasses,  yeast,  or  the  like,  is  compressed  by  a 
matt  up  to  about  200  atm. — L.  A.  C. 


arification  of  cellulose. 


Ger.   Pat.  304,400. 


XIXb -WATER  PURIFICATION;  SANITATION. 

,    Determination  of  the  rate  of  solution  of 

atmospheric     nitrogen     and     oxygen     by     . 

Pari  //.  W.  E.  Adeney  and  H.  G.  Becker.  Sci. 
Proc.  Roval  Dublin  Soc.,  1919,  IS,  609—628.  (See 
also  this  J.,  1919,  156  a.) 

Details  of  further  experiments  are  given,  together 
with  formula;  by  means  of  which  the  rates  of  solu- 
tion of  oxygen,  nitrogen,  and  air  in  water  may  be 
aalculated  for  any  conditions  of  area  ex  posed,  depth, 
or  initial  degree  of  saturation,  provided  the  water 
is  kept  uniformly  mixed. — W.  E.  F.  P. 

Boiler  feed  water;  Itemoval  of  dissolved  gases  from 
— .    L.  Jung.     Stahl  u.  Eisen,  1920,  40,  321— 
326. 

'ing  the  suitability  of  feed  waters  tho 

content   of    dissolved    oxygen    and    carbon    dioxide 

should  not  be  overlooked  (cf .  Cobb  and  Dougill ;  this 

14,  103).    A  test  is  described  in  which  polished 

iron    plates   were  suspended    in   samples  of   water 

i  in  a  small  apparatus  for  several  hours.     The 

<>t  .  'irrc«ion  was  determined  by  the  loss  in 

i  and   by   microscopic  examination.     A   con- 

I   water  Irom  a  turbine,  although  containing 

c.  of  oxygen  per  litre,  was  corrosive  be- 

Mg  to  the  softness  of  tho  water,  no  pro- 

e  coating  of  scale  was  formed.     Although  this 

water   when   condensed   was  practically   free  from 


oxygen,  tests  showed  that  it  had  very  readily 
taken  up  a  further  quantity.  This  emphasises  tho 
necessity  for  preserving  such  water  in  closed  vessels 
prior  to  feeding  again  to  tho  boilers.  A  sample  of 
i  nndnnaflr  water  containing  5'0  c.c.  oxygen  per  litre 
freed  from  oil  by  electrical  treatment  was  the  most 
corrosive  of  four  samples  examined,  especially  when 
mixed  with  fresh  water  from  the  public  supply  which 
( ontaiued  7'0  c.c.  of  oxygen  per  litre.  A  condenser 
rater  carefully  maintain.  .1  free  from  oxygen  to 
irhidh  the  teat  was  applied  for  18  hrs.  showed 
scarcely  any  attack  on  the  metal.  Dissolved  oxygen 
should  bo  removed  from  a  boiler  bed  when  possible. 
Chemical  mothods  such  as  a  preliminary  treatment 
with  iron  turnings  are  unsatisfactory.  A  prelimin- 
ary heating  followed  by  collection  Of  the  gases  may 
bo  effective.  Mechanical  methods  involving  agita- 
tion under  reduced  pressure  uro  effective  in  large- 
scale  continuous  work.  In  every  case  treated  water 
should  bo  stored  in  vessels  out  of  contact  with  air, 
and  the  same  precaution  should  be  taken  with  con- 
denser water  which  may  bo  quite  satisfactory  when 
first  collected. — H.  J.  H. 


Refuse   destruction;   Economics   of  .      P.    M. 

Grempe.  Feuerungstech.,  1920,  8,  86—87. 

In  consequence  of  the  shortage  of  some  of  the  prin- 
cipal building  materials  during  the  war,  experi- 
ments have  been  made  in  Germany  with  the 
clinkers  produced  by  the  destruction  of  refuse  in 
municipal  incinerators.  Particularly  successful 
results  were  obtained  in  the  town  of  Fiirth,  in 
Bavaria.  The  clinkers  from  tho  incinerators  con- 
tained 556%  SiO„  11-7%  FeaO„  and  139%  A1,0,. 
Of  the  55'56%  SiO,,  2-15%  is  soluble  in  soda  solu- 
tion, and  311%  (together  with  1'80%  A1,0,)  soluble 
in  30%  potash  solution,  showing  the  presence  of 
hydraulic  silicates.  The  clinker  inhibits  rusting, 
and  therefore  is  suitable  as  an  aggregate  for  re- 
inforced concrete.  The  clinkers  have  been  used  for 
the  manufacture  of  paving  stones,  kerb-stones  for 
pavements,  covers  for  cable-conduits,  etc.  In  tests 
with  concrete  prepared  from  mixtures  of  cement, 
6and,  and  clinker  in  the  proportions  1:2:4,  1:3:6, 
and  1:4:8,  the  crushing  strength  after  keeping  for 
the  periods  mentioned,  in  a  moist  condition,  were 
respectively :  28  davs,  232,  139,  and  556  kilos,  per 
sq.  cm.:  90  days,  288,  171,  and  71-2;  1  year,  322, 
190,  and  94"0  kilos,  per  sq.  cm. — A.  G. 

Patents. 

Sewage;  Process  of  treating  .     J.  W.  Wilson, 

San  Diego,  Cal.  U.S.  Pat.  1,331,735,  24.2.20. 
Appl.,  4.12.16. 
In  the  treatment  of  a  sewage  comprising  septic  and 
antiseptic  portions,  tho  two  portions  are  kept 
separate,  and  the  septic  portion  is  retarded  in  flow 
to  permit  of  the  solids  breaking  down.  When  this 
has  been  effected  the  sewage  is  introduced  into  a 
liquefying  tank.  After  liquefaction  is  completed, 
the  liquid  is  run  out  and  added  to  tho  antiseptic 
portion  of  tho  sewage. — J.  H.  J. 

Liquids;  Process  and  apparatus  for  sterilisation  or 

pasteurisation  of  .     A.  Miilertz,   Frederiks- 

berg,  Denmark.  Eng.  Pat.  132,237,  6.8.19.  (Appl. 
19,425/19.)  Int.  Cony.,  31.8.18. 
Thk  liquid  is  passed  upwards  through  narrow 
vertical  tubes  surrounded  by  a  steam  jacket,  and 
then  downwards  through  a  similar  series  of  tubes 
provided  with  a  cold-water  jacket.  The  exit  for  the 
Squid  is  fitted  with  a  counter-pressure  valve  which 
may  be  so  adjusted  that  the  liquid  does  not  boil 
during  tho  treatment. — W.  P.  S. 

Separating  liquids.    Eng.  Pat.  138,655.    See  I. 
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XX.— ORGANIC  PRODUCTS ;    MEDICINAL 
SUBSTANCES ;  ESSENTIAL  OILS. 

Quinine  salts;  Detection  of  other  alkaloids  in . 

I.  M.  Kolthoff.       Pharm.       Weekblad,  1919,  56, 

451—459. 
Kerner  and  Weller's  method  is  not  sufficiently 
accurate  under  all  conditions,  and  has  many  dis- 
advantages. The  author  has  devised  a  test  which 
is  suitable  for  quinine  sulphate  but  not  applicable 
to  other  salts.  The  nitroprusside  test  is  not  con- 
sidered to  be  sufficiently  sensitive.  The  most  ac- 
curate test  for  all  quinine  salts  is  De  Vrij's  chromate 
test,  for  the  application  of  which  to  quinine  bisul- 
phate  and  quinine  a  few  preparatory  details  are 
given.     (See  also  J.  Chem.  Soc,  1920,  ii.,  203.) 

— W.  J.  w. 

Aribin;  Identity  of with  harman.    E.  Spiith. 

Monatsh.,  1919,  40,  351—359. 

A  comparison  of  aribin,  its  hydrochloride,  its 
aurichloride,  its  chloroplatinate,  and  its  picrate 
showed  their  identity  with  harman  and  its  deriva- 
tives.   (See  further  J.  Chem.  Soc.,  1920,  i.,  327.) 

—J.  K. 

Scabiosin,  a  new  glucoside  hydrolysed  by  emulsin. 

E.  Bourquelot  and  M.  Bridel.  Comptes  rend., 
1920,   170,  48&— 491. 

From  the  roots  of  Seabiosa  succisa,  L.  the  authors 
have  isolated,  in  addition  to  sucrose,  a  new 
glucoside,  scabiosin,  which  on  hydrolysis  gives 
dextrose  and  a  yellow  substance  insoluble  in  water. 

— W.  G. 

Ketones;    Beduction    of    aromatic .      "W.    D. 

Cohen.  Rec.  Trav.  Chim.,  1920,  [IV.],  1,  243— 
279. 

"When  benzophenone  is  reduced  in  an  absolutely 
neutral  medium,  e.g.,  absolute  alcohol,  by  means 
of  sunlight,  benzopinacone  is  the  only  product 
formed.  The  velocity  of  the  reduction  is  affected 
by  several  factors  such  as  the  nature  and  concen- 
tration of  the  alcohol,  and  the  amount  of  active 
light.  It  varies  considerably  with  different 
aromatic  ketones.  (See  further  J.  Chem.  Soc., 
Apr.,  1920.)— W.  G. 

Chloroform;  Testing  of .    Utz.    Pharm.  Zentr., 

1917,  58,  1—5. 

For  the  detection  of  decomposition  products  in 
chloroform,  particularly  those  due  to  the  action  of 
sunlight,  the  benzidine  test  described  originally  by 
Budde  (Geb.  Militarsanitatswesen,  No.  55,  120)  is 
useful.  A  small  quantity  of  benzidine  is  dissolved 
in  10  c.c.  of  the  sample.  With  pure  chloroform 
the  solution  does  not  exhibit  any  change  when  kept 
in  the  dark  for  24  hours;  if  chloral  is  present,  a 
faint  pink  coloration  is  obtained,  and  this  shows  a 
bluish  tint  after  some  time.  Chloroform  contain- 
ing phosgene,  hydrochloric  acid,  or  chlorine  at  once 
yields  a  turbid  solution,  and  a  precipitate  may  form 
if  the  amount  of  these  impurities  is  large — W.  P.  S. 

Acids;  Preparation  of  aliphatic  by  catah/tic 

oxidation   of  primary  alcohols.     A.    Mailhe   and 

F.  de  Godon.    Comptes  rend.,  1920,  170,  517—519. 

The  vapours  of  primary  aliphatic  alcohols  readily 
undergo  oxidation  when  passed  over  finely-divided 
copper  at  260°— 270°  C.  From  100  c.c.  of  ethyl 
alcohol  the  highest  yield  of  acetic  acid  was  18T8 
grms.,  together  with  12  c.c.  of  acetaldehyde. — W.  G. 

Methyl  chloride  and  bromide;  Preparation  of  

from,  dimethyl  sulphate.  C.  Boulin  and  L.  J. 
Simon.      Comptes   rend.,   1920,    170,   595—597. 

Methyl  chloride  may  readily  be  prepared  by  allow- 


ing dimethyl  sulphate    to 
acid  (16°  B.,  sp.  gr.  1125) 
a  concentrated  solution  of 
65°  C.     Similarly  methyl  b 
by  using  hydrobromic  acid 
ferably,     a    concentrated 
bromide,  6lightlv  acidified 
30°— 35°  C.     In  all  these 
90%  of  theory.— W.  G. 


drop  into  hydrochloric 
at  about  50°  C,  or  into 
sodium  chloride  at  60° — 
romide  may  be  prepared 
at  45°— 50°  C,  or,  pre- 
solution  of  an  alkali 
with  sulphuric  acid,  at 
cases  the  yield  is  about 


Ethylene;  Chlorination  of  in  the  presence  of 

calcium  chloride.  J.  A.  Smvthe.  Gas.  J.,  1920, 
149,  691—692. 
Ethylene  and  chlorine  react  very  readily  in  the 
presence  of  calcium  chloride.  A  mixed  product, 
containing  50 — 60%  of  ethylene  dichloride  is  ob- 
tained. Much  heat  is  disengaged,  and  the  appara- 
tus should  be  cooled  during  the  operation.  The 
products  are  purified  by  fractionation.  The  chlori- 
nated product  contains,  on  the  average,  50%  of 
dkhloroethane,  25%  of  trichloroethane,  and  25%  of 
higher-boiling  products.  The  calcium  chloride 
apparently  acts  as  a  catalyst,  but  its  activity  may 
be  due  to  the  presence  of  a  small  amount  of  iron 
(1  in  50,000  estimated  colorimctrically). — A.  G. 

Chromates;  Photo-oxidation  of  organic  compounds 

by .     J.  Plotnikow.     Z.  wiss.  Phot.,  1919,  19, 

40—56. 
Ethyl  alcohol  is  oxidised  by  ammonium  chromate 
and  bichromate  in  the  presence  of  light  of  wave 
length  A =436,"/i  according  to  a  linear  equation. 
The  velocity  constant  is  proportional  to  the  alcohol 
concentration,  and  approaches  a  maximum  with 
increasing  salt  concentration.  The  temperature 
coefficient  of  the  reaction  is  1'02.  (See  also  J. 
Chem.   Soc,  Apr.,  1920.)— J.  F.  S. 

Catechol.     Eisner.     See  III. 

Titration  of  mixed  acids.    Kolthoff.    See  XXIII. 


Patents. 


-.     H.  W. 
Eng.  Pat. 


Acetone;  Process  of  manufacturing  — 
Matheson,  Shawinigan  Falls,  Canada. 
138,679,  23.1.19.  (Appl.  1729/19.) 
Acetic  acid  vapour  is  passed  through  a  metal  tube 
lieated  to  375°— 525°  C,  and  filled  with  metal  balls 
coated  with  a  catalyst,  e.g.,  a  mixture  of  75  to  95% 
of  lime  and  25  to  5%  of  magnesia,  or  the  oxide, 
hydroxide,  carbonate,  or  acetate  of  any  metals  the 
acetates  of  which  are  converted  to  acetone  on  heat- 
ing. The  greater  part  of  the  acetone  produced  is 
condensed  by  passing  the  escaping  gases  through  a 
water-cooled  condenser,  and  the  last  traces  are 
recovered  by  scrubbing  the  residual  gases  with 
water. — L.  A.  C. 

Ether;   Process  for  purifying  .     C.   Claessen, 

Berlin.     Ger.  Pat.  298,822,  28.11.15. 

Ether  of  sufficient  purity  for  use  in  the  gelatinisa- 
tion  of  nitrocellulose,  even  if  it  has  been  prepared 
from  denatured  alcohol,  is  obtained  by  treating  the 
crude  product  containing  aldehydes  with  solid 
alkali  hydroxides,  with  subsequent  separation  of 
the  product  from  the  hydroxides  and  aldehyde- 
resin. — L.  A.  C. 

Sterile  virus  for  medicinal  use  ^Production  of . 

Quarzlampen    Ges.m.b.H.,    Hanau.       Ger.    Pat. 

314,859,  24.2.14. 
Radiations  from  chemically  active  sources,  e.g., 
ultra-violet  rays,  are  allowed  to  fall  upon  vaccine 
suspensions  long  enough  to  destroy  harmful 
bacteria.  The  virus  has  a  greater  resistance  to  the 
bactericidal  action  of  the  rays,  and  its  activity  is 
reduced  to  a  negligible  extent  only. — H.  J.  H. 
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lecithin;  Process  for  purifying  .     ('.  K.   Hildc- 

brandt,  Hamburg.    Ger.  Pat.  816,941,81.13.16. 

cut  di  lecithin  ii  dissolved  in  water  or  other  solvent . 
.mil  sufficient  dilute  mineral  or  organic  acid  is 
added  to  prei  ipitate  the  lecithin  without  saponifica- 
tion ol  the  same,  i.<  ,  the  acid  concentration  must 
ban  i  Impurities  and  adulterants  re- 
main in  solution,  and  the  product  may  be  farther 
purified  by  repeating  th>'  process,     I..  A    ('. 

rutldthyde,    methyl    alcohol,    methyl    /ornate, 

and  acetone;  Production  of by  dry  distilla- 
tion of  formates,     K    Hofmann,  Charlottenburg. 
Pats,  (a)  316,316,  84.1.17,  and  (b)  816,817, 
tf.3.18. 

id    li»si.     ipounds    formed    during    tho    low 

temperature  drj  distillation  of  formates,  e.g.,  zinc 
formate,  which  binder  the  production  of  formalde- 
hyde, methyl  alcohol,  methyl  formate,  and  acetone, 
and  promote  the  formation  of  undeeired compounds, 
.!!,•  neutralised  by  the  continuous  or  intermittent 
addition   of    formic    arid    during   the   distillation.    I 

notion  of  formaldehyde  «tc.  by  the 
dry  distillation  of  formates  is  increased  bj  the  pres- 
ence  ol  feebly  acid  compounds  such  as  sine  or  iron 
sulphate,  precipitated  silica,  and  /.inc.  iron,  or 
stannic  phosphate,  and  the  decomposition  takes 
place  at  a  lower  temperature.  Whereas  calcium  j 
and  zinc  formate  yield  respectively  17  and  30  , 
■  mixture  of  2"6  parts  ol  zinc  Bulphate  and  calcium 
formate  yields  50  of  a  mixture  of  formaldehyde 
and  methyl  alcohol  in  accordance  with  the  equa- 
2CH  ii  CH.O+CO.+H.O  and  3CH,0,= 
(  ii. nil  2CO  Hii.  and  the  decomposition  is 
ted  at  250  280  C.  instead  of  about  100°  ('. 
higher.  BxoeSS  of  zinc  sulphate,  iron  or  arid 
■tannic  phosphate  increases  the  yield  of  formalde- 
hyde;  precipitated  silica   promotes   the   production 

oi  methyl  alcohol  at  the  expense  of  formaldohvdr. 

— L.  A.  C. 

Arsenii  ninds;  Aromatic  .     Rockefeller 

Institute  for  Medical  Research,  Assignees  of 
W  A.  Jacobs,  W.  H.  Brown.  M.  Heidelberger, 
and  L.  lVaic.  New  York.  Eng.  Pat.  133,819, 
81.10.18.  (Appl.  17,172/18.)  Int.  Conv., 
SB  1.18.  Addition  to  130,385  (U.S.  Pat.  1,280,123; 
this  J.,  1919,  268  a). 

mi  I"  S.  Pat.  1.280,127  of  1918;  this  J.,  1919,268  a. 

Aldehydes;    Manufacture   of  .     A.   I.   Appol- 

l.aum.  Trenton.  N.J.,  U.S.A.  Eng.  Pat.  138,999, 
19.3.19.    (Appl.  4163/19.) 

>n  0.8.  Pat.  1,302,273  of  1919;  this  J.,  1919,877  a. 

m  for  improving  .     K.  Erslev, 

Nijmegen,  Netherlands.  U.S.  Pat.  1,331,331, 
17.2.211.     Appl..  3.1.19. 

ng.  Pat.  121,598  of  1918;  this  J.,  1919,  963  a. 

>rs  etc.  from  defecation  sludge.      Ger.  Pat. 
816,603.     See  IIb. 

Stat-ctotn  oxidation.    I'.S.  Pat.  1,332,028.  See  III. 

Purifying    substances   by   sublimation.      Ger.    Pat. 
815,968.     See   111. 


XXI.-PH0T0GRAPHIC  MATERIALS  AND 
PROCESSES. 

rraphie]  sensitometer ;  New  non-intermittent 
.    L.  A.  Jones.     Phot.  J..  1920,  60,  80—98. 

I*wo     instruments    of     the    continuous    exposure, 
Tariable  time   type   are  described.     In   the  second 


instrument,  which   is  better  adapted  for  routine 

Work,  . i  shutter,  actuated  bj   a  solenoid  and  ratchet, 

moves  quickly  hut  disoontinuously  across  the  aenai- 
n\e  surface  at  definite  time  intervals,  in  tho 
timing  mechanism,  whiefa  controls  the  solenoid,  a 

cinema    film,    red    at    a    uniform    speed    by    u 

governed  electric  motor,  is  provided  with  a  series 
hi  oollinear  apertures  spaced  from  one  another  at 
distances  corresponding  with  the  exposure  ratios 
required;  the  distances  are  measured  in  terms  ol 
ih.  edge  perforations  to  allow  for  normal  variations 
in  the  length  of  the  cinema  film.  One  arm  of  a 
lever  rests  on  the  film  in  line  with  the  operating 

apertures,  into  which  successively  it  drops  as  the 
film  moves;  the  level  i  allies  ;m  electric  c.iilacl 
point    BO  that   the  current  operating  the  solenoid  is 

completed  when  the  lever  drops.  Other  perfora- 
tions etc,  are  arranged  so  that   the  depression  of 

a  Contact  switch  starts  the  whole  apparatus,  which 
■  oin  nines  m  operation  until  the  exposure  is  finished 
and  is  then  automatically  cut  off.  A  number  ol  •  x- 
posure   machines   may   be  connected   at  a   central 

station     with     corresponding     timing     mechanisms 

operated  by  the  same  motor.       Tables  are  given 

showing  the  timing  mechanism  to  be  satisfactory 
when  tested  against  a  chronograph  ami  showing 
the  speed  and  gamma  obtained  for  a  photographic 
plate  to  he  independent  of  the  absolute  exposure. 
not   variable  with  it  as  is  the  case  with  intermit  tent 

exposure  machines. — B.  Y.  S. 


[Light]  fillers;  Ultra-violet  transparent^ 

Miethe   and    E.    Stenger. 


A. 


Z.  wiss.  Phot.,  1919, 
19,  67—68. 

Tautha/.ine  in  solutions  1:1000 — 1:20,000  shows  a 
maximum  transparency  I  nun  300 — 308/i/i  in  the 
most   concentrated  solution   to  280 — 391.0.   in   the 

most  dilute.  Filter  Yellow  in  the  same  concentra- 
tions has  a  maximum  transparency  29(3 — 308/i/i  with 
the  most  concentrated  solutions,  which  increases  to 
870 — 600/ifi  with  the  most  dilute.  Martins'  Yellow- 
in  1:1000  solution  is  transparent  for  wave  lengths 
831— 330i.ii  and  in  1:20000  solution  for  296—  374/ u». 
.\  itiosodimcthylaniline  is  transparent  in  1:90000 
solution  over  the  range  299 — 365fi/».  Fluorescein  in- 
creases in  transparency  down  to  260../.  with  in- 
creasing dilution.  Eosin  in  1:1000  is  transparent, 
368 — 390«i,  and  in  1:10000,  271 — 470,u.».  The  quartz 
silver  mirror  is  transparent  over  the  range  308 — 
330/</<  with  a  2  seconds  exposure  of  an  iron-carbon 
arc,  whilst  with  610  seconds  exposure  tho  trans- 
parency is  over  tho  range  302 — 388/./<. — J.  F.  S. 

[Photographic]  development  under  tropical  condi- 
tions. A.  J.  Agnew.  Phot.  J.,  1920,  60,  120— 122. 
The  sensitive  film,  before  development,  is  treated 
in  a  hardening  solution  containing  formalin  and  a 
suitable  salt  (Eng.  Pat.  128,377;  this  J.,  1919 
602  a).  The  most  useful  salts  arc  sodium  acetate, 
borate,  bicarbonate,  chromate,  citrate,  oxalate, 
phosphate,   sulphate,  and   tartrate;   potassium   and 

magnesium  salts  are  not  quite  so  effective,  an.l  am- 
monium salts  are  not  generally  suitable  because  oi 
the  possibility  of  the  liberation  of  ammonia  in  de- 
velopment.    Tho  hardening  process  also  reduces  the 

rate  of  development  and  the  tendency  to  log,  so  that 
development  is  easier  of  control  than  is  otherwise 
the  case  at  high  temperatures.  Subsequent  in- 
tensification and  reduction  processes  are  not  inter- 
fered with.  There  has  not  been  noticed  any  ten- 
dency to  separation  of  the  film  from  the  glass  after 
drying.  No  reticulation  is  produced,  after  the 
hardening  process,  hy  considerable  variation  in  the 
temperatures  of  developer,  fixing  bath,  and  wash- 
ing waters. — B.  V.  S. 

Dye    impression    [photographic]    printing    process. 

K.  \V.  Donisthorpe.     Phot.  J.,  1920,  60,  119. 
A  negative,  on  paper,  glass,  or  other  suitable  sup- 
port,  is  treated   in  a  special    preparing  bath   for 
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about  10  min.,  rinsed,  and  then  treated  with  a  dye 
solution  for  3—10  min.,  according  to  the  exposure 
and  development  of  the  negative,  a  longer  immer- 
sion being  required  for  over-development  or  over- 
exposure. After  rinsing  the  dyed  negative  it  is 
ready  for  the  production  of  positives,  in  the  colour 
of  the  dye  used,  by  pressing  on  to  it  damp  gelatin- 
coated  or  baryta-coated  paper,  contact  for  about 
1  min.  being  requisite.  After  taking  off,  the  print 
merely  requires  quick  drying. — B.  V.  S. 

Patent. 

Coloured  photographic  images  and  method  of  pro- 
ducing the  same.  J.  M.  Blaney,  Verona,  N.J., 
Assignor  to  Prizma,  Inc.  U.S.  Pat.  1,331,092, 
17.2.20.     Appl.,  22.5.18. 

By  treatment  of  a  silver  image  with  a  solution  of  a 
suitable  tin  salt  an  insoluble  tin  compound  is  de- 
posited on  the  image  and  this  is  then  coloured  by 
treatment  with  a  dye  solution. — B.  V.  S. 


XXII.-EXPL0SIVES;  MATCHES. 

Drying  explosives  in  a  tunnel  dryer,  and  recovery 
of  the  solvents.  G.  Weissenberger.  Z.  gea. 
Schiess-  u.  Sprengstoffw.,  1920,  15,  33—36. 

The  apparatus  described  consists  of  a  tunnel 
having  a  separate  compartment  at  each  end  with 
inner  and  outer  doors,  and  serving  as  intermediate 
chambers  for  admitting  or  discharging  bogeys  con- 
taining the  explosive  without  loss  of  vapour  or  heat 
from  the  main  tunnel.  By  means  of  a  fan,  air  is 
circulated  through  the  tunnel  in  an  opposite  direc- 
tion to  the  passage  of  the  explosive,  the  air  being 
heated  before  entering  the  tunnel,  and  after  leav- 
ing the  tunnel  passing  successively  through  a  pjre- 
cooler  and  two  final  coolers ;  the  cooled  air  from 
the  latter  is  utilised  as  a  cooling  agent  for  the 
pre-cooler  and,  at  the  same  time,  undergoes  a  pre- 
liminary heating  before  returning  to  the  heater 
and  tunnel.  In  the  final  coolers,  the  temperature 
is  lowered  to  -50°  C,  and  by  this  means  the  air 
is  completely  freed  from  moisture  and  volatile 
solvent  and  acquires  a  high  drying  capacity.  To 
condense  the  volatile  solvents  from  the  mist  in  the 
coolers,  the  air  should  be  passed  through  a  centri- 
fuge. Risk  of  fire  from  static  charges  of  electricity 
may  be  prevented  by  earthing  the  machine.  Means 
are  provided  for  drawing  samples  and  controlling 
the  temperature,  and  the  rate  of  passage  of  the 
explosive  through  the  dryer  may  also  be  regulated. 
In  comparison  with  ordinary  air  or  vacuum 
dryers,  the  apparatus  requires  only  half  the  fuel 
consumption,  provides  continuous  and  more  com- 
plete drying  and  recovery  of  solvents,  and  demands 
little  supervision. — W.  J.  "W. 

y itrocellulose ;  Examination  of .     A.  Schrimpff. 

Z.  ges.  Schiess-  u.  Sprengstoffw.,  1920,  15,  17—20, 
38—41,  53—56. 

For  the  estimation  of  ash,  5  grms.  is  saturated  with 
25  c.c.  of  pure  nitric  acid  (sp.  gr.  1'4)  in  a  platinum 
dish  and  evaporated  to  dryness  on  a  water-bath. 
The  residue  is  heated  on  an  asbestos  plate  and 
finally  over  the  naked  flame.  After  cooling  it  is 
treated  with  a  little  water,  again  evaporated,  and 
ignited.  Foreign  matter  and  unnitrated  cellulose 
are  determined  by  treating  5  grms.  with  125  c.c. 
of  a  clear,  aqueous  solution  of  sodium  sulphide 
(200  grms.  in  800  c.c.)  in  a  porcelain  dish  and  gently 
boiling  for  10  min.  The  residue  is  washed  with 
water  on  a  dry  tared  linen  filter,  previously 
treated   with   sodium   sulphide,   hydrochloric  acid, 


and  water,  and  dried.  The  weight  of  the  residue 
gives  the  foreign  matter  from  which  the  unnitrated 
cellulose  is  calculated  by  deducting  the  ash.  Solu- 
bility in  ether-alcohol  is  influenced  by  factors  such 
as  the  strength  of  the  alcohol  and  the  manner  in 
which  the  solvents  are  added.  2  grms.  of  nitro- 
cellulose after  drying  over  sulphuric  acid  in  a 
vacuum  desiccator  is  transferred  to  a  cylinder  con- 
taining about  100  c.c.  of  ether-alcohol  (ether,  sp.  gr. 
0'72,  2  parts;  alcohol,  95 — 96%,  1  part),  and  rinsed 
in  with  a  further  100  c.c.  After  periodical  shaking 
for  6  hours,  the  nitrocellulose  is  allowed  to  settle, 
and  100  c.c.  of  the  clear  liquid  is  drawn  off  into  a 
glass  dish  and  evaporated  on  a  water-bath,  till  the 
residue  assumes  a  horny  appearance,  at  which  stage 
the  drying  is  completed  in  a  steam-oven.  For 
nitrogen  estimations  the  Schultze-Tiemann 
method  is  more  accurate  than  the  Lunge  method. 
Owing  to  shortage  of  rubber,  a  modified  apparatus 
has  been  devised,  in  which  the  connections  are  dis- 
pensed with.  For  determination  of  sulphuric 
esters  Piest's  method  is  employed  (this  J.,  1913, 
1087).  In  the  case  of  nitrocellulose  derived  from 
wood  cellulose  which  contains  a  considerable 
amount  of  calcium  sulphate  and  calcium  carbonate, 
it  is  necessary  to  estimate  these  in  order  to  allo- 
cate the  correct  amount  of  sulphuric  acid  to  the 
esters.  Stability  tests.  An  outline  and  discussion 
of  various  methods  are  given,  but  Bergmann  and 
Junk's  (this  J.,  1904,  953),  which  is  the  official  test, 
is  employed  by  the  author. — W.  J.  W. 

Explosives;  Sensitiveness  of to  frictional  im- 
pact land  new  pendulum  device  for  measuring 
samel.  8.  P.  Howell.  U.S.  Bureau  of  Mines, 
Tech.  Paper  234,  Sept.,  1919.     17  pages. 

Fob  determining  the  sensitiveness  of  explosives 
more  uniformly  than  is  possible  by  the  broomstick 
and  raw  hide  mallet  tests  the  Bureau  of  Mines  have 
adopted  a  pendulum  friction  device.  This  com- 
prises a  smooth-faced  steel  anvil,  8"3  cm.  x30'5  cm., 
with  three  grooves  for  holding  the  explosive,  and  a 
steel  shoe  faced  with  hardwood  fibre,  8'3  cm.  wide, 
the  face  having  a  radius  of  curvature  of  26"7  cm. 
This  shoe  swings  in  a  radius  of  2  m.  from  a  height  of 
1"5  m.  and  is  weighted  with  an  additional  20  kilos. 
For  more  severe  tests  a  steel  shoe  without  wood  fibre 
is  used.  7  grms.  of  explosive  is  taken  for  test,  and 
ten  trials  are  made,  the  anvil  and  shoe  being 
thoroughly  cleaned  after  each  trial.  Tests  are  car- 
ried out  at  14° — 30°  C.  Observations  are  made  as 
to  complete  or  partial  explosion,  burning,  and 
crackling.  An  explosive  is  considered  safe  if  it 
fails  to  give  more  than  an  almost  indistinguishable 
local  crackling.  Increaso  of  temperature  failed  to 
give  discrimination  between  various  explosives. 
With  the  steel  shoe  it  was  found  that  nitroglycerin- 
dynamites  and  gelatin-dynamites  are  more  sensi- 
tive than  black  blasting  powders,  blasting  gelatin, 
ammonia  dynamites,  and  explosives  containing 
organic  nitrates  other  than  nitroglycerin.  Trini- 
traniline,  tetryl,  50/50  amatol,  and  60/40  sodatol 
have  a  higher  sensitiveness  than  trinitrotoluene, 
picric  acid,  ammonium  picrate,  85/15  and  80/20 
amatol,  and  80/20  sodatol.  Potassium  chlorate  ex- 
plosives are  extremely  sensitive  but  can  be  made 
sufficiently  insensitive  by  addition  of  mineral  or 
vegetable  oils,  or  aromatic  nitro-compounds.  The 
presence  of  pyrites-bearing  coal  greatly  increases  the 
sensitiveness  of  chlorate  explosives ;  even  the 
friction  of  a  copper  needle  caused  ignition  in  some 
cases. — W.  J.  W. 

Trimethyleneglycol ;  Determination  of  in  dis- 
tilled   (dynamite)    glycerin    and    first   runnings. 
C.  A.  Rojahn.    Z.  anal.  Chem.,  1919,  58,  433—442. 
The  sp.  gr.  of  glycerin  (12653  at  15°/ 15°  C.)  is 
lowered  by  the  presence  of  trimethyleneglycol  (sp. 
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gr.  1U573)  or  water,  or  both.  If  the  water  content 
is  known  tho  amount  of  the  glycol  present  may  bo 
calculated  from  the  sp.  gr.  The  water  is  ilcteriiiiii.il 
l.v  drying  -  grins,  of  tho  sample  on  asbestos  umler 

.1    pressure  over   phosphorus   pentoxide ;   the 

drying  should   not  bo  prolonged  for  moro  than  48 

as  the   glycol   is  slightly   volatile.     Graphs 

and  tables  are  given  showing  the  percentages  of  tho 

present  in  glycerin  samples  of  varying  sp.  gr. 
and  water  content. — W.  P.  S. 


Liquid  air;  Production  and  use  of for  blasting. 

II    Diedi  rich*.     Btnh]  u.  Bison,  1920,  40.  52—56. 

Liot'i"  "ir  containing  about  85%  of  oxygen  is  now 
used  to  ii  considerable  extent  for  blasting  purposes 
in  non-fiery  mines.  With  the  use  of  suitable  fillers 
capable  of  absorbing  A\  to  4  times  their  weight  of 
liquid  air,  it  is  possible  to  fire  simultaneously  10  to 
\2  3/i-inm.  cartridges  and  a  still  greater  number 
ntndges  of  larger  diameter.  The  cartridges  in 
their  simplest  form  consist  of  paper  or  fabric  con- 
tainers tilled  with  cork-carbon,  cork-powder,  soot, 
They  are  immersed  in  the  liquid  air  shortly 
before  use  and  become  saturated  in  5  to  10  mins. 
They  have  a  useful  "  life  "  after  removal  from  the 
bath  of  8  to  12  mins.  Firing  is  effected  by  fuse, 
direct  or  in  conjunction  with  a  detonator  cap,  and 
also  electrically.  The  liquid  air  is  transported  in 
10-litre  containers,  made  of  special  glass  or  porce- 
lain, packed  in  outer  wood  or  iron  vessels. — T.  St. 

Cotd  mines;  An  analytical  method  for  detecting 
.   hl,,wn-uut  shots  in  .     G.  F.  Hutchison  and  J. 

Barab.     U.S.   Bureau   of   Mines.     Tech.    Paper, 

210,  Oct.,  1919.     18  pages. 

Cm  mi.  it,  tests  made  on  scrapings  from  a  shot-hole 
in  a  coal  mine,  after  a  blown-out  shot,  in  compari- 
son with  tests  made  on  a  normal  sample  of  the  same 
coal,  enable  conclusions  to  bo  drawn  regarding  the 
nature  of  the  explosive  fired  and  whether  the  ex- 
plosive detonated  completely  or  not.  Results  are 
given  of  the  products  formed  under  known  condi- 
tions and  examples  of  deductions  drawn  from  re- 
sults in  unknown  cases. — T.  St. 

Mercury  fulminate;   Theories  regarding  the  grey 

and  white  varieties  of  .     A.  Langhans.     Z. 

Schiees-   u.    Sprengstoffw.,    1920,    15,    7 — 9, 
23—24. 

Patents. 

Octonitrocthylenedipheayldiamine;  Preparation  of 

.     Farbw.  vorm.  Meister  Lucius,  und  Briin- 

ing,  Hochst.    Ger.  Pat.  300,082,  2.6.15. 

OCTOMTROBTHYLENEDIPHENYLDIAMINE,    a   highly-Sen- 

ie  explosive  having  the  constitution  C,H,(NO,)i" 
W(NO,)(CHJ1N(NOJC.Hf(N01),,  is  prepared  by 
tlm  action  of  strong  nitric  acid  on  2.4.2'.4'-tetra- 
I'itroethylenediphcnyldiamine  or  on  2.4.6. 2'. 4. '6'- 
hexanitriiethylcricdiphenyldiamine.  The  product  is 
Bra  ti.  ally  insoluble  in  organic  solvents,  but  crystal- 
lises from  concentrated  nitric  acid  in  colourless 
rhombic  prisms  of  m.  pt.  213°  C.  (decomp.). 

— L.  A.  C. 

Wood     ■''    '   if  and  cotton;  Production  of  material 

f'*r   nitration   from  .     C.   Claessen,    Berlin. 

Pat.  300,844,  18  7.15. 

V.  "on  cellulose  and  cotton  are  mixed  together  with 
wat.-r  to  i  thick  pulp,  dried,  and  further  mixed. 
The  bleaching  may  precede  or  follow  tho  wet  mixing. 
In  tin,  way  equal  parts  of  the  materials  can  be 
mixed  and  nitrated  together  so  as  to  yield  a  collodion 
dissolving  to  a  <  lear  liquid  and  equal  in  stability  to 
that  obtained  from  nitro-ootton. — H.  J.  H. 
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Liquid*;  Appvraiui  for  the  extinction  of .    K. 

Brauer  and  E.  \V.  Kbcrt.    Chem.-Zeit.,  1920,  44, 
n  I. 

Tin:  apparatus  is  similar  in  shape  to  a  Soxhlqt  cx- 
tr.ut.n-,  and  is  intended  i<>r  the  extraction  of  a 
liquid  with  a  solvent  of  higher  sp.  gr. ;  in  place  of 
tho  usual  siphon  is  a  narrow  tube  extending  up- 
wards from  the  bottom  of  the  cylinder  and  entering 
the  side  tube,  up  which  the  vapour  of  the  solvent 
passes.  When  the  solvent  has  colic,  tcl  under  the 
liquid  to  a  hi  ight  le\.  I  Willi  the  point  at  which  the 
narrow  1 1 i I >< ■  enters  the  side  tu!>c,  it  (the  solvent) 
Mows  back  gradually    into   tho  extraction    Husk.      A 

tap  is  provided  between  the  cylinder  and  stem  of 
the  apparatus  for  the  purpose  of  drawing  off  the 
portion  of  tho  solvent  which  remains  in  the  appara- 
tus when  the  extraction  is  completed. — W.  P.  S. 

Filtration  through  filter-paper;  Accelerated  . 

G.  Bruhns.    Chem.-Zeit.,  1920,  44,  207. 

The  rate  of  flow  through  a  simple  folded  filter-paper 
may  be  increased  by  turning  back  tho  loose  end  of 
the  three-fold  layer  so  that  it  projects  into  the 
tunnel  like  a  tongue. — Wr.  P.  S. 

Precipitates;  Machine  for  washing .    E.  Sinkin- 

son.    Analyst,  1920,  45,  94—97. 

A  ring  at  one  end  of  a  counterpoised  rocking  arm 
supports  the  funnel  containing  the  precipitate  to  bo 
washed ;  tho  wash  water  is  admitted  to  the  funnel 
through  a  rotating  jet,  and  when  a  predetermined 
weight  of  water  has  collected  in  the  funnel  the 
rocking  arm  falls.  This  movement  operates  a  com- 
mutator connected  with  a  motor  which  controls  a 
valvo  on  the  water  supply  and  the  latter  is  cut  off; 
when  the  water  has  flowed  from  the  funnel  the 
rocking  arm  rises,  tho  motor  is  reversed  and  the 
valve  opened  so  that  water  is  again  admitted  to  the 
funnel.  These  operations  proceed  automatically  as 
long  as  current  is  supplied  to  the  motor. — W.  P.  8. 

Platinum  wire;  Cheap  substitute  for for  flame 

tests.     A.  Ehringhaus.     Centr.  Min.,  1919,  192. 

The  platinum  wire  used  for  carrying  out  flame 
tests  can  simply  and  cheaply  be  replaced  by  a  strip 
of  filter  paper.  To  test  a  solution,  a  strip  of  pure 
filter  paper  is  folded  several  times  and  one  end 
dipped  in  the  solution.  This  end  is  then  held  in 
the  outer  flame  of  a  Bunsen  burner.  If  an  insoluble 
salt  is  to  be  tested  the  strip  is  first  dipped  in  diluto 
hydrochloric  acid  and  a  little  of  the  salt  is  then 
sprinkled  on  the  damp  end.  In  either  case  a  good, 
pure  flame  coloration  is  obtained,  which  lasts  as 
long  as  the  paper  is  prevented  from  burning  by  the 
moisture  or  the  salt.  A  lasting,  monochromatio 
flame  can  be  obtained  by  dipping  one  end  of  a 
strip  of  paper  in  a  vessel  containing  the  dissolved 
salt,  tho  other  end  being  held  in  the  Bunsen  flame. 
The  paper  is  prevented  from  burning  by  a  crust  of 
salt  which  soon  forms. — E.  H.  R. 

Halogens;  Copper  flame  test  for in  air.     A.  B. 

Lamb,  P.  W.  Carleton,  W.  8.  Hughes,  and  L.  W. 

Nichols.  J.  Amer.  Chem.  Soc  ,  1920,  42,  78—84. 
One  part  of  halogen  (free  or  combined)  in  100 
million  parts  of  air  may  be  detected  and  approxi- 
mately estimated  by  allowing  the  air  to  pass  oyer  a 
roll  of  fine  copper  gauze  heated  to  incipient  redness, 
and  afterwards  sharply  heating  the  coil  in  a  hot 
colourless  flame  and  observing  the  green  flame  pro- 
duced. The  quantitative  determination  is  made  by 
measuring  the  quantity  of  air  which  must  pass  over 
■  the  coil  in  order  that  a  green  flamo  may  bo  pro- 
duced whe  nthe  coil  is  subsequently  sharply  heated. 

—J.  F.  8. 
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Methyl  orange;  Effect  of  a  change  in  temperature 

on  the  colour  changes  of and  on  the  accuracy 

of  titrations.  H.  T.  Tizard  and  J.  R.  H.  Whiston. 
Chein.  Soc.  Trans.,  1920,  117,  150—156. 
The  depth  of  colour  of  methyl  orange  in  solutions  of 
varying  acidity  within  the  limits  of  sensitiveness 
(hydrion  concentration  10"'-10"£)  was  determined 
at  three  different  temperatures  hy  means  of  a 
modified  Donnan  colorimeter,  and  from  the  results 
the  following  values  for  the  dissociation  constant  of 
the  indicator  were  obtained:  10°  C,  K  =  21xl0-«; 
25°  C,  K  =  3-8x10-';  40°  C,  K  =  5-5xl0-\  It  is 
shown  from  these  results  that  the  concentration  of 
hydrion  necessary  to  produce  any  definite  depth  of 
colour  is  doubled  by  raising  the  temperature  from 
15°  to  40°  C,  and  consequently  for  the  quantitative 
determination  of  hydrions  in  a  solution  by  the 
methyl  orange  method  it  is  essential  to  maintain  a 
constant  temperature.  The  effect  of  a  change  in 
temperature  on  the  accuracy  of  an  ordinary  titra- 
tion is,  however,  very  slight,  since,  for  example, 
the  increase  in  concentration  of  hydrogen  ions 
with  increased  temperature  in  a  solution  of  a 
salt  of  a  weak  base  and  a  strong  acid  tends  to  cancel 
the  effect  of  the  increased  dissociation  of  the  methyl 
orange. — G.  F.  M. 

Indicators;   Sodium   alizarinsulphonate   and   other 

.     Mestrezat.     J.    Pharm.    Chim.,    1920,    21, 

185—192. 

As  compared  with  certain  other  indicators  (phenol- 
phthalein,  methyl  orange,  litmus,  lacmoid,  Porrier's 
Blue,  etc  )  sodium  alizarinsulphonate  has  the  ad- 
vantage that  it  may  be  used  for  the  titration  of 
ammonia  and  phosphoric  acid  in  addition  to  being 
a  sensitive  indicator  for  strong  acids  and  alkali 
hydroxides.  It  cannot,  however,  be  used  for  the 
titration  of  carbonates.  Commercial  sodium  ali- 
zarinsulphonate is  always  alkaline  in  reaction  and 
needs  to  be  neutralised  with  sulphuric  acid  before 
use  as  an  indicator. — W.  P.  S. 

Acids;    Titration   of   mixed by   conductivity 

methods.       I.   M.  Kolthoff.       Rec.  Trav.  Chim., 
1920  [IV.]  1,  280—302. 

The  author's  results  confirm  the  work  of  Meerburg 
(this  J.,  1919,  880  a).  It  is  not  possible  to  estimate 
lactic  acid  in  gastric  juice  by  the  conductivity  titra- 
tion method,  but  the  method  is  applicable  to  the 
estimation  of  the  total  acidity  of  the  juice.  It  is 
possible  by  this  method  to  estimate,  with  a  very  fair 
degree  of  accuracy  either  small  amounts  of  weak 
acids,  such  as  acetic  acid,  mixed  with  larger 
amounts  of  strong  acids,  such  as  hydrochloric  acid, 
or  vice  versa.  The  method  is  thus  applicable  to  the 
estimation  of  mineral  acids  in  vinegar,  particularly 
when  the  amount  present  exceeds  1%  calculated  as 
hydrochloric  acid.  Weak  bases  may  similarly  be 
estimated  in  the  presence  of  strong  bases  by  the  con- 
ductivity titration  method. — W.  G. 

Ammonia;  Distillation  of  .       B.  S.  Davisson 

J.  Ind.  Eng.  Cheni.,  1920,  12, 176—177. 

The  use  of  the  scrubbing  device  of  block  tin  with  tin 
condenser  (this  J.,  1919,  443  a)  is  recommended  for 
the  distillation  of  ammonia  in  the  determination  of 
nitric  nitrogen  by  the  method  previously  described 
(this  J.,  1919,  332a).  For  the  distillation  of  am- 
monia in  Kjeldahl's  method  the  solution  is  slowly 
distilled  in  this  apparatus  for  20  mins.,  about  80  c.c. 
of  distillate  being  collected.  The  condenser  is  then 
drained,  the  distillation  continued  more  rapidly  for 
15  mins.,  the  receiver  then  removed,  covered  to  pre- 
vent absorption  of  carbon  dioxide,  and  the  liquid 
cooled  and  titrated.  Under  these  conditions  the 
last  traces  of  ammonia  are  removed  from  the  eon- 
denser,  whilst  the  volume  of  solution  in  the  re- 
ceiving flask  is  kept  small  (to  prevent  hydrolysis  of 


the  indicator  salt),  and  that  of  the  solution  in  the 
distilling  flask  is  not  reduced. — C.  A.  M. 

Mercury;  Determination  of  by  Gluckmann's 

method.     A.   Abelmann.     Z.   anal.  Chem.,   1919, 
58,  443—445. 

Gluckm  n's  method  (see  Peters,  this  J.,  1900;  931) 
yields  unreliable  results  owing  to  the  solubility  of 
mercury  oxalate  and  the  tendency  to  the  formation 
of  basic  salts.  This  may  be  prevented  by  acidifying 
the  mercury  solution  with  2 — 3  c.c.  of  5N  nitric 
acid,  using  a  large  excess  of  oxalic  acid  for  the  pre- 
cipitation, and  adding  50  c.c.  of  saturated  potas- 
sium nitrate  solution  before  the  excess  of  oxalic  acid 
is  titrated  with  permanganate  solution.  The  potas- 
sium nitrate  solution  should  be  tested  previously 
with  permanganate  to  ensure  the  absence  of  re- 
ducing substances. — W.  P.  S. 

Zirconium  and  titanium;    Separation    of   as 

phosphates.     J.   Brown   and  H.  T.   Madden.     J. 
Amer.  Chem.  Soc.,  1920,  42,  36—39. 

A  solution  of  zirconium  and  titanium  sulphates 
containing  1 — 2%  by  vol.  of  sulphuric  acid  is 
treated  with  an  excess  of  hydrogen  peroxide  and 
then  with  an  excess  of  di-sodium  or  di-ammonium 
phosphate  and  the  mixture  allowed  to  stand  over- 
night. The  zirconium  phosphate  is  filtered  off  and 
washed  with  water  containing  a  few  drops  of  sul- 
phuric acid  and  a  little  hydrogen  peroxide.  If  the 
precipitate  is  coloured  yellow  by  titanium  it  is  fused 
with  sodium  carbonate,  extracted  with  water,  and 
re-dissolved  by  fusing  with  potassium  bisulphate 
and  then  treating  with  dilute  sulphuric  acid.  The 
zirconium  is  then  re-precipitated  as  above.  The 
phosphate  is  converted  into  oxide  by  fusing  with 
sodium  carbonate,  extracting  with  water,  dissolving 
the  residue  in  hydrochloric  acid,  and  precipitating 
with  ammonia.  The  precipitate  is  washed,  dried, 
ignited,  and  weighed  as  the  dioxide.  The  combined 
filtrates  from  the  zirconium  precipitation  are 
boiled  to  decompose  hydrogen  peroxide  and  the 
acidity  adjusted  so  that  the  sulphuric  acid 
amounts  to  2%  by  vol.  An  excess  of  di-sodium  or 
di-ammonium  phosphate  is  added,  the  mixture 
allowed  to  stand  for  an  hour  and  filtered.  The 
titanium  phosphate  is  washed,  converted  into 
dioxide,  as  in  the  case  of  zirconium,  and  weighed. 

—J.  F.  S. 

Cuprous  chloride;   Preparation  of  a  hydrochloric 

acid  solution  of for  use  in  gas  analysis.  F.  C. 

Krauskopf    and    L.    H.    Purdy.      J.    Ind.   Eng. 
Chem.,  1920,  12,  158—161. 

Comparative  tests  showed  that  the  efficiency  of 
cuprous  chloride  solution  for  the  absorption  of 
carbon  monoxide  is  not  deleteriously  affected  by  the 
presence  of  relatively  large  amounts  of  stannous 
and  stannic  chlorides.  A  satisfactory  reagent  is  ob- 
tained by  reducing  cupric  chloride  in  acid  solution 
by  means  of  stannous  chloride,  and  if  a  small  excess 
of  stannous  chloride  is  used  the  solution  may  be  ex- 
posed to  air  during  transference  from  one  vessel  to 
another  without  the  cuprous  chloride  becoming  axi- 
dised.  Further,  the  solution  may  be  renewed,  after 
saturation  with  carbon  monoxide,  by  heating  to 
60° — 70°  C.  to  drive  off  the  gas,  a  few  drops  of  con- 
centrated stannous  chloride  solution  being  added  to 
correct  any  oxidation  which  imght  occur. — S.  S.  A. 

Carbon  dioxide,  oxygen  and  combustible  gases; 
Estimation  of  by  Krogh's  method  of  micro- 
analysis. H.  O.  Schmit-Jensen.  Biochem.  J., 
1920,  14,  4—24. 

Krogh's  method  of  gas  analysis  may  be  used  to 
estimate  hydrogen  and  carbon  monoxide  in  very 
small  gas  samples.  Hydrogen  is  absorbed  by  a 
solution  of  0"66  grm.  of  colloidal  palladium  and  0'42 
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grm.  of  sodium  picrate  in  2o  gnus,  of  water,  and 

carbon  monoxide  bj    an  acid   solution  ol   oaproue 

!.■      H\  a  modification  of  Krogh's  apparatus 

oerbon  dioxidi    and  oxygen  may   be  estimated,  by 

absorption,  hydrogen  and  methane  by  oombustjon, 

t    monoxide   either    l>\    absorption    or    oom- 

n,   and   nitrogen   by  difference.       The  frao- 

oombustion  of  hydrogen  and  methane  ia  also 

•   ii    ili.'  bubble  of   gas  has   a   volume  of  at 

ib.  nun      The  .nor  in   the  readings  is 

I  I  .nb.  mm.     (See  also  l .  Chem,  So..,  April, 

J.  F.  S. 

Qiyijen;    Determination    of by  the  copper- 

ammonia-ammonium  chloride  reagent.  W.  L. 
Badger.  I  fnd.  Chem.,  1990,  12, 161— 164. 
Hnon'a  method  for  the  absorption  of  oxygen  by 
of  metallic  copper  spirals  covor.il  with  :i 
solution  containing  equal  parts  of  saturated  am- 
monium carbonate  solution  and  ammonia  of  sp.  gr. 
the  basis  ior  a  series  ol  experiments  in 
which  varying  strengths  of  ammonia  and  am- 
monium salts  other  than  the  carbonate  were  used. 
The  best  results  were  obtained  with  a  mixture  of 
one  put  of  concentrated  ammonia  (sp.  gr.  0*9)  and 
one  of  water  saturated  with  ammonium  chloride, 
the  specific  absorption  (tbis  J.,  1915,  853)  of  this 
mixture  being  55— 60  vols.  This  reagent  is  cleaner 
and  lias  a  longer  life  than  pyrogallate;  unlike  phos- 
phorus, it  is  unaffected  by  catalysts,  and  it  is 
•  prepared  and  is  active  at  almost  any  tem- 
perature. On  the  other  hand,  it  cannot  be  used  for 
mixtures  containing  carbon  monoxide  or  acetylene, 
tad  « hen  fr.sh  it  is  liable  to  leave  measurable 
amounts  of  ammonia  in  the  gas. — S.  S.  A. 

Zinc;  Determination  of  in  organic  materials 

(urine,  f(rces,  foods,  etc.)  and  remarks  on  the  -i»c 
lent  of  reagents  and  apparatus.     A.  Weitzel. 
ArhA  Reichs-Gesundh.-Amt,   1919,  51,  476^193. 
i    Zentr.,  1920,  91,  II..  5—6. 

Two  methods  of  determining  zinc  in  organic 
materials  are  described.  In  the  first  the  material 
is  incinerated,  the  residue  dissolved  in  acid,  the 
solution  treated  with  hydrogen  sulphide,  and  the 
filtrate  precipitated  with  potassium  ferrocyanide. 
The  precipitate  is  filtered  off,  washed,  dissolved  in 
concentrated  sulphuric  acid,  and  the  filtrate  treated 
in  the  usual  way  with  ammonium  sulphide  to  pre- 
cipitate  zinc  sulphide.  The  latter  is  dissolved  in 
hloric  acid  and  again  precipitated  as  sul- 
phide from  an  acetic  acid  solution.  After  solution 
of  the  precipitate  in  hydrochloric  acid  the  liquid  is 
treated  with  caustic  soda  and  the  precipitate 
ignited  and  weighed  as  zinc  oxide.  In  the  second 
method  the  acid  filtrate  from  the  first  hydrogen 
sulphide  treatment  is  oxidised  with  nitric  acid,  and 
the  iron  precipitated  as  basic  acetate,  together  with 
SB]  phosphate  present.  The  precipitate  is  re- 
disaolred  and  re-precipitated  two  or  more  times 
until  no  further  zinc  can  be  detected  in  the  filtrate. 
From  the  combined  filtrates  the  zinc  is  precipitated 
with  hydrogen  sulphide,  and  the  zinc  sulphide  is 
converted  into,  and  weighed  as,  oxide,  as  in  the 
fast  method.  While  both  methods  give  equally 
accurate  results,  the  second  is  preferable,  as  it  uses 
smaller  quantities  of  reagents  and  may  be  carried 
out  in  a  shorter  time.  The  author  lays  stress  on 
the  danger  of  contamination  with  zinc  from  the  use 
•ui  glassware  in  the  analysis. — A.  It.  P. 

Ammonium  molybdate;  Recovery  of from  phos- 

phoric  acid  determinations.     H.  Nenbanerand  E. 
Watt  Z    anal.  Chem.,  1919,  58,  145—448. 

Tiik  mix. si  filtrates,  precipitates,  etc.,  are  neutral- 
--I  partially  with  ammonia,  the  molvbdic  acid  is 
prw  ipiUted  at  80°  C.  with  sodium  phosphate,  and 
the  fellow  pre.  ipitate  is  collected,  washed,  and 
dried.     Four  kilos,  of  the  dry  vellow  powder  is  dis- 


■olved  in  6  litres  of  water  and  I  litres  of  ammonia 
(sp.   gr.  5*91),  and   a  solution  of  f>00  grms.   of  crys- 

I    magnesium    nitrate    is    added;    the    total 

volume  should  l>e  not  less  than  II  litres.  The  am- 
monium magnesium  phosphate  is  removed  by  fil- 
tration and  the  filtrate  is  eoiuentrat.  .1,  ammonia 
being  added  from   time  to  time  to  prevent  dissoeia- 

i  Km  ami  separation  of  molybdie  mid.  Crystals  of 
ammonium     molybdate    are    removed    occasionally 

until  the  solution  has  a  volume  of  about  750  CC 
On  cooling,   magnesium  nitrate  separates   with  the 

.mi ilium     molybdate,     hut     may     lie     removed     by 

washing    the    crystals    of    tho   latter    with    a    small 

quantity  of  water.  The  ammonium  molybdate  thus 
obtained  is  recrystallised,  first  from  very  dilute 
ammonia  solution  and  then  from  water. — W.  P.  8. 

Densities;   Relations  between  relative  ,  abso- 
lute density,  and  apparent1   weight  »f  solutions. 

0.  Cheneau.      Hull.   Assoc.   Chilli.   Slier.,  1919,  37, 
175      181. 

A  TABU  is  given  to  facilitate  the  i  .inversion  of 
specific  gravities,  determined  at  15°  ('.,  from  one 
basis  of  refer,  nee  to  another.  One  column  shows 
absolute  densities  (15°  ('.  iti  vacuo/40  C.  in  vacuo) 
ranging  from  0'7  to  IS,  to  five  places  of  decimals, 
i  ii.l  four  parallel   columns  show    the  corrections   to 

j  ho  added  or  subtracted  to  obtain  corresponding 
values  referred  to  any  of  the  following  bases  :  15°  C. 
in  air/15°  C.  in  air,  15°  ('.  in  vacuo  115°  C.  in 
lacuo,  15°  C.  in  vacuo  j  W5  C.  in  vacuo,  and  15°  C. 
in  air/4°  C.  in  vacuo. — J.  H.  L. 

Spectrophotometry;  Photo-electric by  the  null 

method.     K.   S.   Gibson.     U.S.  Bureau  of  Stan- 
dards, Bcient.  Paper  349,  Oct.  11,  1919.   28  pages. 

Catechol.     Eisner.    See  IIJ. 

Milileie  resistance  of  fabrics.     Levino  and  Veitch. 
See  V. 

Flac  and  hemp  fibres.     Haller.     See  V. 

Sodium  perborate.     Triekett.    See  VII. 

Portland  cement  raw  mixture.     Witt.     See  IX. 

Saponification   values.        Pardee   and   Rcid.       See 
XII. 

Coconut  and  palm-kernel  oils.     Van  Kregten.     See 
XII. 

Varnishes  and  boiled  oils.     Gardner  and  Coleman. 
See  XIII. 

Caoutchoucs.     Harries.     See  XIV. 

Synthetic  caoutchouc.     Hiibener.     See  XIV. 

Antimony  sulphide  in  rubber.     Schmitz.     See  XIV. 

Lime  liquors.     Burton.     See  XV. 

Ammonia  in  soil.     Matthews.     See  XVI. 

Milk.     Hodgson.     See  XIXa. 

Cheese.    Geake.    See  XIXa. 

Quinine  suits.     Kolthoff.     See  XX. 

Chloroform.     Utz.     See  XX. 

Trimethyleneglycol  in  glycerin.    Rojahn.   See  XXII. 

Nitrocellulose.     Schrimpff.     See  XXII. 
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Blown-out    shots    in    coal-mines.      Hutchison    and 
Barab.     See  XXII. 

Patents. 

Water  vapour;  Method  of  and  apparatus  for  de- 
tecting   or  either  of  the  gaseous  components 

thereof.  H.  E.  F.  Goold-Adams  and  W.  R.  Bous- 
field,  London,  and  G.  W.  Todd,  Newcastle-on- 
Tyne.  Eng.  Pat.  137,547,  28.9.17.  (Appl. 
14,030/17.) 
The  gases  suspected  of  containing  water  vapour, 
or  either  oxygen  or  hydrogen  (which  must  first  be 
converted  into  water  by  passing  over  a  suitable 
catalyst)  are  passed  over  a  salt  such  as  an  alkali 
chloride  or  nitrate,  which  is  arranged  to  form  part 
of  an  electric  circuit.  If  the  partial  pressure  of 
the  water  vapour  exceeds  the  critical  hydration 
pressure  of  the  particular  salt  selected,  the  salt 
takes  up  water  and  allows  a  current  to  pass  in  the 
circuit,  whereby  a  suitable  indication  may  be  given 
by  means  of  a  galvanometer  or  an  electric  bell 
operated  by  a  relay.  The  salt  is  conveniently 
placed  between  a  pair  of  wire  gauze  electrodes 
through  which  the  gases  are  passed.  The  device  is 
particularly  applicable  in  cases  where  it  is  necessary 
to  guard  against  an  explosive  mixture  of  oxygen 
and  hydrogen  in  gaseous  reactions,  such  as  in  the 
synthetic  production  of  ammonia,  in  which  cases 
a'  continuous  sampling  of  the  mixed  gases  is  secured 
by  means  of  a  by-pass,  and  a  salt  is  selected,  of 
which  the  hydration  pressure  is  approximately  equal 
to  the  partial  pressure  of  the  aaueous  vapour  corre- 
sponding to  the  percentage  of  oxygen  against  which 
a  warning  is  required. — G.  F.  M. 

Base-metal  alloys  containing  chromium  and  nickel 
for  thermocouples.      W.  C.  Heraeus,  G.m.b.H., 
Hanau.     Ger.  Pat.  306,359,  17.6.17.     Addition  to 
302,452  (this  J.,  1920,  86a). 
By  the  addition  of  varying  proportions  of  cobalt  to 
nickel-chromium    alloys    thermocouples   possessing 
linear,   convex,  or  concave,  thermo-electric   power 
curves  can  be  constructed.     By  using  alloys  con- 
taining cobalt  a  couple  can  be  produced  having  a 
thermo-electric  power  more  nearly  corresponding  to 
that  of  the  platinum  platinum-rhodium  couple  be- 
tween 500°  C.  and  1300°  C.  than  is  the  case  in  the 
absence  of  cobalt. — J.  S.  G.  T. 

[Electric']  resistance  thermometer.  W.  C.  Heraeus, 
G.m.b.H.,  Hanau.    Ger.  Pat.  316,416,  1.4.1919. 

The  resistance  element  is  composed  of  boron.  This 
possesses  a  temperature  coefficient  some  10  to  20 
times  greater  than  most  metals  customarily  em- 
ployed. Apparatus  used  therewith  can  therefore  be 
of  smaller  sensitivity  and  consequently  cheaper. 

—J.  S.  G.  T. 


Patent  List. 

The  date*  eiven  in  this  list  are,  in  the  case  of  Applica- 
tions for  Patents,  those  of  application,  and  in  the  case  of 
Complete  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  as  accepted  axe  open  to 
inspection  at  the  Patent  Office  immediately  and  to 
opposition  within  two  months  of  the  date  given. 


I.— GENERAL;  PLANT;  MACHINERY. 

Applications. 

Adams.  Conversion  of  liquids,  fluids,  and  oils. 
9484.     Apr.  1.     (U.S.,  11.4.19.) 

Barrett  Co.  Controlling  temperature  reactions. 
9505.    Apr.  1.    (U.S.,  11.6.19.) 


Caspari.  Filtering-media  and  diaphragms  re- 
sistant to  halogens  and  corrosive  fluids.  10,093. 
Apr.  10. 

Drees  and  Frischer.  Causing  gases  and  liquids  to 
react  with  one  another.  9989.  Apr.  9.  (Ger., 
20.10.17.) 

Fuller  Engineering  Co.  Pulverized  fuel  furnaces. 
9123.     Mar.  29.     (U.S.,  1.7.19.) 

Henshaw,  Whittell,  and  Holmes  and  Co.  Appa- 
ratus for  bringing  liquids  and  gases  into  intimate 
contact.     9432.     Apr.  1. 

Lambot.  Rocking-furnaces.  9297.  Mar.  31. 
(Fr.,  3.4.19.) 

Lambot.  Oil-fired  furnaces.  9298.  Mar.  31.  (Fr., 
3.4.19.) 

Lambot.  Rotary  hearths  for  furnaces.  9299. 
Mar.  31.     (Fr.,  3.4.19.) 

Lewcock  and  Siderfin.  Catalytic  processes  and 
contact  reactions.     9957.     Apr.  9. 

Littleton.     9525.     See  XVIII. 

Metcalfe.  Tunnel  kilns  or  furnaces.  9797. 
Apr.  7. 

Motala  Verkstads  Nya  Aktiebolag.  Furnaces  for 
pulverulent  fuel.     9147.     Mar.  29. 

Sehmiedel.  Device  for  bringing  gases  or  vapours 
and  liquids  into  intimate  contact.  9385.  Mar.  31. 
(Ger.,  11.8.19.) 

Schuler.  Grinding  and  abrading  medium  for 
tube  mills.     9285.     Mar.  31. 

Schueler.   Centrifugal  separators.   9286.   Mar.  31. 

Selden,  and  Selden  Co.    Catalysis.    9766.     Apr.  7. 

Wade  (Barrett  Co.).  Catalytic  oxidation.  9504. 
Apr.  1. 

Complete  Specifications  Accepted. 

21,470  (1918).  Fenton  and  Vivian.  Rotary  kilns. 
(140,514.)     Apr.  8. 

3904  (1919).  Sonsthagen.  Means  for  feeding 
material  through  a  rotating  cylinder  whilst  sub- 
jected to  roasting,  mixing,  etc.    (140,880.)    Apr.  14. 

4276  (1919).  Du  Pont  de  Nemours  and  Co.  Appa- 
ratus for  use  in  recovering  solvents.  (123,752.) 
Apr.  8. 

5605  (1919).  Benjamin.  Tunnel  kilns.  (140,578.) 
Apr.  8. 

11,042  (1919).  Fawcett,  Preston,  and  Co.,  and 
Taylor.  Tubular  heating  appliances  of  vacuum 
pans  etc.    (140,635.)    Apr.  8. 

16,383  (1919).     Leinart.     See  XLX. 

26,358  (1919).  Norman,  and  Aluminium  Plant 
and  Vessel  Co.     Filter-presses.     (140,715.)     Apr.  8. 

2581  (1920).  Alexander  (United  Filters  Corpora- 
tion). Continuous  vacuum  filters.  (141,001.) 
Apr.  14. 


II.— FUEL;      GAS;      MINERAL      OILS      AND 

WAXES;    DESTRUCTIVE   DISTILLATION; 

HEATING;    LIGHTING. 

Applications. 

Adams.    9484.    See  I. 

Anderson  and  Meikle.  Apparatus  for  treating 
oil  or  tar.     9267.     Mar.  31. 

Beard.     Quenching  hot  coke  etc.    9314.    Mar.  31. 

De  Laval  Separator  Co.  Purifying  lubricating- 
oil.     9676.     Apr.  6.     (U.S.,  23.4.19.) 

Jackson.  Liquid  fuel  for  internal  combustion 
engines.     9818.     Apr.  8. 

Complete  Specifications  Accepted. 

55  (1919).  Broadhead.  Manufacture  of  gas  or 
gases.     (122,179.)     Apr.  14. 

17,805  (1919).  Soc.  de  Fours  a  Coke  et  d'Enter- 
prises  Indus.     Coke-ovens  etc.     (129,994.)     Apr.  8. 
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iii     i  \i:    wi)  tar   prodi  i  rs 

Arri  t.  \  n 

AmliTs.iii  and  Meikle.     9987.     See  II. 

k  a  tut  CloBgh.     Manufacture  ol  compounds 
anthraquinone  aeriea.     9306.     Mar.  31, 
Barrett  Go.    Manufacture  of  tar.    9608.    Apr.  1. 
.1    -     7.2.90.) 

I'nMPI.ETE   Sl'El  II  ICATION   ACCEPTED. 

17,980(1919).   Bill  erred.   Manufacture  of  dimtro- 
phenol.     (1 10,966  I    Apr.  11. 


i\      isuil.DlNc   M  \  i  ii:  IALS. 

\  I   II    I,    w  |,INS. 

Phillips.   Hoat-insulatinq material  \pr.9. 

Bimon.    Pi  «       For  decolorising  veneers  of  exotic 
nroods.     9968.     Mar.  30.     i  BV.,  9.  LIS.) 
Bmitfaanan,  Briok-making  process.  9161.  afar.  80. 

COMPLETE   SlT.CII  HATI.1N    Al'CTPTED. 

3470  (1919).    Qoare.     Utilising  du  „s  a  building 
and    other    constructional     material        (140.874.1 

Apr.   II. 


r.— FIBRES;  TEXTILES;  CELLULOSE; 
PAPER. 

Arm.  u  tONS. 

.•i.ii I.  ii  A..-G.     Prodnclng  very  fine  artifii  i 
threads  from  cellulose  solutions.     9100.     Mar.  29. 
(Oar.,  99.7.18.) 

(son  (Ciriley-TTnkle  Engineering  Co.).     Tube- 
luiitirs  for  paper  pulp.     9488.     Apr.  1. 

Rintonl    and   others.     10,097   and   10.09S.      See 
XXII 

Wiide    (Barrett    Co.).      Manufacture    of    fibrous 
material.     9503.     Apr.  1. 


VII.— ACIDS;    ALKALIS;    SALTS;    NON- 
MITALLIC   ELEMENTS. 

APPLICATIONS. 

Anderson  and  Meikle.     9268.     See  NX. 
Boooock.     and     Holmes    and    Co.       Recovering 

amiiHinia  from  ammoniacal  liquor.      9415.      Apr.  1. 

Clayton.     Apparatus  for  manufacture  of  oxygen 
uiids  of  sulphur.     10,004.     Apr.  9. 

Klencko  and  Schmiedcl.  Production  of  sulphuric 
acid  without  chambers  and  towers.  9386.  Mar.  31. 
(Oar.,  8.8.19.) 

ii.     .Method  of  making  bisulphite  of  sodium 
etc.     9824.     Apr.  8. 

Phillips.  Manufacture  of  alkali  silicates.  9994. 
Apr.  9. 

wilderman.  Proeeses  and  cells  for  electrolytic  de- 
composition of  alkalino  salts.     9341.     Mar.  31. 

Complete  Specifications  Accepted. 

5979  (1918).  Taliani.  Catalytic  oxidation  of 
ammonia.     (140,833.)     Apr.  14. 

17,167  and  19,135  (1918).  Calvert.  Production 
of  cyanogen  compounds  or  cyanide.  (140,484.) 
Apr 

I'1  ".^5  (1918).  Hood.  Purification  of  sulphur. 
(140,844.)     Apr.  14. 

19,940  (1918)  and  13,816  (1919).  Chrystal.  Re- 
nt ammonia.     (140,505.)    Apr.  8. 

-I.  Soc.  Indus,  de  Produits  Chimiques. 

rtmn  alkali  monochromates  into  bichromates. 
(192,179  ' 

I  1,968  .  1919).  Norsk  Hydro-Elektrisk  Kvaelstof- 
aktieselskab.  Sulphuric  acid  containing  nitrogen 
oxidet      (130,968.)    Apr   - 


VIII  —CLASS;  CERAMICS. 

AlTLU'XTlnN. 

Aaair.      Manufacture    of    an    abrasive    and    re- 

-v  material.     9686.     Apr.  6.     (Kr.,  0X17.) 


X.-MKTALS;    MKTA  LLURG1 ,    INCLUDING 
ELECTRO-METALLURCY. 

Applications. 

Alexander  (Metal  and  Thermit  Corporation) 
Formation  of  tungsten  alloys.     9833.    Apr.  6 

Amalgamated  Zinc  (do  Bavay's),  Ltd.  Recovery 
of  lead  and  silver  from  ores  etc.  91  (9.  Mar  29 
(Australia,  29.3.19.) 

Dean.     9483.     See  XI. 

Electrolytic  Zinc  Co.  Electrolytic  treatment  of 
mis  containing  zinc  etc.  9445.  Apr  1  (Aus- 
tralia, 4.4.19.)  '  V 

Lovelock,  and  Try  and  Son.     Electrolytic  deposi- 
tion of  iron,  and  treatment  of  the  deposits.     9251 
Mar.  30. 

Metropolitan-Vickers    Electrical    Co.      Treating 


9651.       Apr.  6.       (U.S., 


magnetisable  material. 
4.4.19.) 

Pearson  and  Saunders.  Furnace  for  roasting 
and  smelting  ores.     10,041.    Apr.  10. 

Syndicaat  Electro-Staal,  and  Vermaes.  Manu- 
facture of  iron  from  iron  ores.     9250.     Mar.  30. 

Talbot.     Metallurgical  furnaces.    9455.    Apr.  1. 

Complete  Specifications  Accepted. 

10,997  (1918).     Marsh.     Treatment  of  metals  or 
refractory  materials,  and  electric  furnaces  therefor 
(140,835.)     Apr.  14. 

21,068—21,070  (1918).  Soc.  Anon,  de  Commentry 
Fourchambault  et  Decazeville.  Allovs.  (140,507—9  ) 
Apr.  8. 

14,989  (1919).  Tainton.  Roasting  ores  or  con- 
centrates.    (140,943.)     Apr.  14. 

16,588  (1919).  Sinclair.  Metal-smelting  fur- 
naces.    (140,948.)     Apr.  14. 

23,747  (1919).  Soc.  des  Alliages  et  Rronzcs  Forge- 
ables.  Tilting-crucible  or  melting-pot  furnaces. 
(140,709.)     Apr.  7. 


XI— ELECTRO-CHEMISTRY 


Applications. 
Electric  furnaces. 


9686.     Apr.  6.     (Fr., 


Assie. 

9.8.17.) 

Dean.       Compound     anode     for     electronlatin" 
9483.     Apr.  1.     (U.S.,  12,12.17.) 
Electrolytic  Zinc  Co.     it  I  16.     See  X. 
Lovelock,  and  Try  and  Son.     9261.     See  X. 
Moore.     Electric  fui  B  9997.     Api 

Wilderman.     9341.     See  \  II. 

Cosii-iin   Specifications  Accepted. 

10,997  (1918).     Marsh.     Sea  X. 
19,388  (1918).       Elieson.       Electric  accumulator 
plates.    (140,600.)    Apr 
4382(1919).    Harris.    Electrolytic  cell.    (140,683.) 

Apr.  «. 
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XII.— FATS;  OILS;  WAXES. 
Applications. 

Borgen.     9853.     See  XIX. 

Erslev.  Treatment  of  oil-containing  vegetable 
materials.     9344.     Mar.  31.     (Holland,  9.4.19.) 

Scott  and  Whitehead.  Extraction  of  oils  from 
vegetable  matter.     9798.     Apr.  7. 

Tseng.    Manufacture  of  soap.    9913.    Apr.  9. 

Complete  Specification  Accepted. 

21,410  (1918).  Engel.  Oil-extraction  apparatus. 
(140,513.)     Apr.  8. 


XV— LEATHER;  BONE;  HORN;  GLUE. 

Complete  Specification  Accepted. 

9874  (1919).  O'Gorman  and  Schryver.  Manu- 
facture of  adhcsives.     (140,911.)     Apr.  14. 

XVI—  SOILS ;  FERTILISERS. 

Complete  Specification  Accepted. 

11,019  (1919).  Jones,  and  Newell  and  Co.  Ap- 
paratus for  the  manufacture  of  superphosphate 
manures.     (140,915.)     Apr.  14. 

XVIII—  FERMENTATION  INDUSTRIES. 

Applications. 

Jarraud.  Ageing  spirits  and  alcohol  liquors. 
9321.     Mar.  31.     (Fr.,  17.4.19.) 

Littleton.  Air-pressure  filtering  apparatus  for 
pressing  yeast  etc.     9525.     Apr.  1. 

Scott.  Skimming  yeast  from  fermentation  vessels 
and  separating  fluid  therefrom.     9920.     Apr.  9. 

Complete  Specifications  Accepted. 

224  (1919).  Pascal.  Production  of  denatured 
alcohol.     (140,527.)     Apr.  8. 

16,421  (1919).  Crossman.  Apparatus  for  mash 
filtration.     (140,946.)     Apr.  14. 


XIX— FOODS;   WATER  PURIFICATION; 
SANITATION. 

Applications. 

Borgen.     Making  margarine.    9853.    Apr.  8. 

Candy.     Purification  of  water.     9808.     Apr.  8. 

Forget-Me-Not  Flours,  Ltd.,  and  Hutchinson. 
Process  for  ageing  flour.     9242.     Mar.  30. 

Jones,  Watson,  and  Woodlands,  Ltd.  Manufac- 
ture of  flour  and  bread.     9086.     Mar.  29. 

Complete  Specifications  Accepted. 

17,399  (1918).  Cullen  and  Fulton.  Manufacture 
of  an  egg  substitute.    (120,396.)     Apr.  8. 

19,673  (1918).  Erslev.  Manufacture  of  artificial 
milk.     (121,133.)     Apr.  14. 

16,383  (1919).  Lenart.  Apparatus  for  purifving 
liquids.     (140,677.)     Apr.  8. 


22,429  (1919).       Alberts.       Manufacture  of  cocoa 
powder.     (140,703.)     Apr.  8. 


XX.— ORGANIC  PRODUCTS;  MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Applications. 

Anderson  and  Meikle.  Distillation  of  organic 
acids.    9268.    Mar.  31. 

Dufraisse  and  Moureu.  Preparation  of  con- 
densation products  of  acrolein.  9307  and  9308. 
Mar.  31.     (Fr.,  31.3.19.) 

Dufraisse,  Moureu,  Pougnet,  and  Robin.  Sta- 
bilisation of  acrolein.    9826.    Apr.  8.    (Fr.,  8.4.19.) 

Imray  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  mercury  compounds  of  glucosides.    9667.   Apr.  6. 

Lepape  and  Moureu.  Manufacture  of  acrolein. 
9306.     Mar.  31.     (Fr.,  31.3.19.) 

Lowv  Laboratorv  Inc.  Arsenical  compounds. 
10,03L     Apr.  9.     (U.S.,  4.10.19.) 

Complete  Specifications  Accepted. 

2916  (1917).  Haddan  (Commercial  Research  Co.). 
Manufacture  of  chlorhydrins.     (140,831.)    Apr.  14. 

14,731  (1917).  Marks  (Bosshard).  Preparation 
of  glyoxal.     (140,478.)     Apr.  8. 

18,686  (1919).  Chem.  Fabr.  vorm.  Sandoz.  Iso- 
lation of  hyoscyamine.     (131,283.)     Apr.  8. 

21,281  (1919).  Marks  (Nitritfabrik  A.-G.).  Pre- 
paration of  pyrogallic  acid.     (140,694.)    Apr.  8. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

Kann,  and  Octophototype  Synd.     Emulsion   for 
photographic  processes  etc.     9678.     Apr.  6. 
Scott.     Photography.     9878.     Apr.  8. 

Complete  Specification  Accepted. 

4053  (1919).  Wellesley  and  Sanders.  Production 
of  photographic  films  in  natural  colours.  (140,560.) 
Apr.  8. 


XXII.— EXPLOSIVES;   MATCHES. 

Application. 

Rintoul,  Griffiths,  Nolan,  and  Nobel's  Explosives 
Co.  Manufacture  of  nitrocellulose  plastics  and 
solutions.     10,097  and  10,098.     Apr.  10. 

Complete  Specifications  Accepted. 

21,170  (1919).  Hedberg.  Manufacture  of  ex- 
plosives.    (140,967.)     Apr.  14. 

21,438  (1919).  Atlas  Powder  Co.  Explosive 
compounds.    (134,523.)    Apr.  8. 


XXIII— ANALYSIS. 

Application. 

Guillerv.       Testing     mechanical     properties     of 
materials.     9146.     Mar.  29.     (Fr.,  28.3.19.) 
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hie  nurture  calculations.  Wn.  Ostwald.  Chera.- 
..  1920,  II.  241     '-Ml'. 
I'nts  il   i    required,  From  two  or  more  materials 
itaining   two    or    more   constituents    in    known 
Dportions,    to    produoe    another    mixture    cou- 
nting  ilic    name   oonstituents    in    other    propor- 
i.n-i.  the  calculation  can  be  greatly  simplified  l>y 
n*.'  of  the  graphic  method.     In  the  simplest 
i,  for  example,  whore  it  is  required  from  mix- 
mtaining  respectively  2*6      and   I"      of  a 
■i-tinn'iit  a  to  prepare  one  eontainii  ofa, 

horizontal  percentage  si  ale  is  plotted  and  at  i is 
tremities  are  erected  perpendiculars  on  which  are 
olf  the  proportions  of  a  present  in  the  two 
innl  materials.  The  t \\ •>  points  thus  obtained 
joined  bj  a  straight  line.  On  this  lino  a  point 
is  found,  the  perpendicular  distance  of  which  from 
the  horisontal  line  corn  ponds  to  S'2-"i  .  and  from 
this  point  :i  perp  mdi<  ular  is  dropped  which  divides 
the  horizontal  line  in  the  ratio  in  which  tho  two 
original  materials  must  be  taken  to  give  the  re- 
quired mixture.  The  method  inn  lie  applied  to  pro- 
blems  of  considerable  complexity,  and  gives  an 
approximate  result  when  no  exact  solution  is  pos- 
sible.   (See  nlso  Donnan  ;  tins  .1.,  1916,  3.) 

E.  H.  1?. 

Filter  plates  and  frames:  Classification  of and 

their  general  usage.     1).  H.  Sperry.    Client,  and 
Met    Eng.,  1920,  22,  193—496. 

Patents. 

Conducting  a  liquid  and  gas  soluble  in  said  liquid 
through    a    closed   cycle   of   thermal   operations; 

Apparatus  for .    C.  H.  Beadle.  Southampton. 

Eng.  Pat.  139,732,  24.9.19.    (Appl.  23,491/19.) 

An  apparatus  1  For  rendering  heat  energy 

available  as  mechanical  energy  or  for  purposes  of 
refrigeration  by  means  of  the  cycle  of  operations 
described  in  Eng.  Pat.  20.267  of  1914.  Gas  is 
evolved  from  o  liquid  under  pressure  by  means  of 
heat  transferred  from  liquid  and  teas  at  another 
part  of  the  cycle,  the  evolved  gas  does  mechanical 
work  in  an  engine  and  the  he.it  thus  losi  is  regained 
from  an  external  source,  which  may  be  waste  or 
natural  heat;  the  reheated  gas  is  absorbed  in  the 
liquid,  and  the  latter  then  pas  to  the  generator 
where  eas  is  evolved.     A   sin  el,  preferably 

consisting  of  a  number  of  vertical  concentric  tubes, 
i-  u-ed  for  the  absorption  and  evolution  of  gas  and 
the  transference  of  heat.  An  automatic  valve  is 
provided  to  maintain  the  level  of  the  liquid  in  a 
dome  at  the  top  ot  the  gas-effusion  tube  and  to 
regulate  the  How  of  exhausted  liquid  from  the  high 
the  lew  pressure  zone,  a  reservoir  is  provided  to 
term  a  store  of  recuperated  liquid,  and  a  pump  to 
return  this  liquid  to  the  evolution  chamber. 

— B.  M.  V. 

B  '  i  «i  /•  a, ,,/„.<.    c.  H.  Wort  hen,  Beaver, 

P         \        nor  to  E.   E.  Worth.n,  Wellsburg,   YV. 

v.i.    r  8.  Pat.  1,332,703,  2.3.20.    Appl..  19.2.17. 

Liquid    anhydrous    ammonia    expands    through    a 

isle  at  the  lower  pan  of  an  expansion  coil;  the 

mixed  vapour  and  unevaporated 

the  upper  pari  ot  the  coil  to  a  separation  chamber, 

whence    the    residual    liquid    passes    down    a    pipe 

ng  the  pipe  which  supplu  -  the  original  liquid 

•iter  heme  thus  chilled  :  the  residua] 

liquid  ammonia   is  drawn   into  the  expansion  coil 

the    noule    together    with    the    fresh    liquid 

amnion,  i        !;    \|    \ 


Jlings   for    filling    absorption    towers,    distillation 
columns,  or  the  like.    ft.  Leasing,  London. 
Pat.  139,880,  27.2.19.    i  Ippl.   1967   19.) 

Eai  ii  ring  is  provided  uiih  a  diametrical  partition 
which  maj  extend  the  whole  or  only  pan  oi  the  waj 
across,  but  must  nol  be  joined  to  the  ring  in  such 

a   way  as   to   interfere  with   the   How  of  liquid  when 

the  ring  is  in  a  horizontal  position.     YV.  II.  c. 
Filling  material  for  absorption  and  reaction  towers 

I'imii     1 1  ii.  I     Co.,     I!iisha.h.       (or.     Cat.     :U7.l(iii, 

14.2.18. 
I  ot  filling  is  in  the  form  of  (uIm's  made  by  bending 
sheet  metal.    One  end  ol  the  tube  is  tinned  inwards 
so  as  to  increase  the  surface,  hut  not  the  length  or 

diameter.  The  inner  projection,  which  may  he  also 
welded  or  soldered  on.  may  he  corrugated  Or  even 
worked  into  the  form  of  a  tulle.—  II.  .1.  H. 

Furnace:    Producer    </<i.i    -   — .      0.     K.    E     Bildt 
Xorrviken,  Sweden.    Eng.  Pat.  139,957,  22.5  L9 
(Appl.  12,923/19.) 
Fob   heating  boilers  etc.    with   solid   fuel   a  small 
proportion  of  air  is  admitted  through  the  fuel  bed 
in  a  separate  furnace,  thus  forming  producer  gas, 
and  combustion  is  then  completed  by  secondary  air. 

To  prevent  the  harmful  effects  on  the  boiler  proper 
of  the  intense  heat  of  tho  producer-gas  flame,  the 
combustion  chamber  of  the  furnace  is  surrounded 
by  water  tubes  which  lie  close  to  each  other  and 
are  mostly  straight,  though  some  may  be  lient  to 
form  openings  for  the  entrance  and  exit  of  gases. 
The  water-boxes  in  which  the  tubes  are  secured 
should  be  inaccessible  to  the  flame,  and  the  one. 
in  xt  the  boiler  proper  may  he  annular,  thus  form- 
ing an  outlet  for  the  flame.-   B.   M.  V. 

Furnace  heating;  Method  ,,j .    W.  E.  Bonner, 

Sonierville.  Mass.  U.S.  Pat.  ]  ,.%'{2,ti*  1,  2.:i.20. 
Appl.,  30.7.19. 
A  LARGE  part  of  the  gaseous  contents  of  a  furnace  is 
allowed  to  circulate  through  a  conduit  leading  from 
the  furnace,  past  jets  for  supplying  additional  air 
and  atomised  combustible  mixture,  then  back  to 
the  furnace.  The  jets  are  so  inclined  as  to  promote 
the  .  in  illation,  the  combustible  mixture  being  sup- 
plied just  before  the  gases  re-enter  the  furnace. 

— B.  M.  V. 

'Rotary  furnaces;  Composite  lining  for- .   W.  S. 

Rockwell,  Assignor  to  W.  S.  Rockwell  Co.,  New 
Fork.    r/.S.Pat.  1,333,343,9.3.20.    Appl.,  8.9.19. 

The  shell  of  a  rota i  >  furnace  is  lined  with  refractory 

material  and  a  spiral  metallic  rib,  formed  in  sec- 
tions, projects  through  the  lining  from  the  shell 
into  the  inner  cylindrical  space  and  forms  a  feeding 
channel  therein. — W.  II.  ('. 

Gas  furnace,     (i.  \V.  ftfcKee,  Rockford,  111.    U.S. 

Pat.   1,334,309,  23.8.20.     Appl.,  18.12.17. 
Fttel  gas   is  delivered    tangentially   into  a   row  of 
cylindrical  combustion  chambers  opening  at  the  top 
into  a  common   horizontal  chamber   which    consti- 
tutes the  heating  zone. — W.  F.  F. 

[Electrically  dating  suspended  material  from 

gases.  10.  It.  Wolcott,  Assignor  to  International 
Precipitation  Co..  Los  Angeles,  Cal.  U.S.  Pat. 
1,331,225,  17.2.20.  Appl.,  28.5.19. 
Tiik.  material  t..  be  deposited  is  rendered  conduc- 
tive by  injecting  into  the  gases  a  finely-divided 
-olid  conducting  substance,  the  latter  being  de- 
posited with  tin-  suspended  material. — B.  N. 
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Electrodes  of  electric  precipitators;  Arrangement 

for    connecting    .      Siemens-Schuckertwerke 

G.m.b.H.,     Siemensstadt.      Ger.     Pat.     314,620, 
6.12.18. 

The  high-tension  electrodes  hang  vertically  from 
horizontal  plates  suspended  by  insulators  from  I  lie 
roof  of  a  gas  duct.  The  precipitation  electrodes  rest 
on  the  floor  of  the  duct,  and  are  placed  vertically 
between  the  high-tension  electrodes,  so  that  dead 
space  is  reduced  to  a  minimum. — H.  J.  H. 

Electrical  precipitator  with  permeable  electrodes. 

Siemens-Schuckertwerke  G.m.b.H.,  Siemensstadt. 

Ger.  Pat,  314,947,  4.6.18. 
TnE  electrode  on  which  the  deposit  collects  consists 
of  two  or  more  individual  electrodes  of  gauze  or 
the  like  in  electrical  connection,  but  sufficiently 
widely  separated  to  protect  other  metallic  parte 
from  the  electric  field.  This  is  done  to  avoid  de- 
position of  material  upon  other  parts  such  as  the 
supports  of  the  electrodes  and  the  walls  of  the 
gas  duct. — H.  J.  H. 

Electrical  precipitation  plant;  Process  fur  removal 

of  dust   from   the  settling   surfaces  of  .      H. 

Piining,  Miinster.     Ger.  Pat.  315,534,  28.10.17. 

By  means  of  a  whistle,  syren,  or  similar  appliance 
sound  waves  are  set  up  in  the  precipitation  cham- 
bers with  sufficient  intensity  to  dislodge  the  dust 
which  has  settled  out  upon  the  surfaces. — H.  J.  H. 

Evaporating  and  crystallising  apparatus  especially 
adapted  for  obtaining  large  crystals.     C.  Praehe, 
Paris.      U.S.    Pat.    1,331,373,    17.2.20. 
29.12.17. 

The       apparatus       comprises       a 

vertical    receptacle,    2,    which    is 

constricted    in    its   lower   part,    3, 

in       which       the       crystals       are 

separated.     The  solution  is  circu- 
lated    downwards     through      the 

pipe,   12,   by   a  forcing  device    in 

the  space,  13,  and  passes  through 

a  beater,  9,  into  the  pipe,  16,  from 

which  it  is  delivered  at  the  outlet, 

1.       The     small     crystals     in     the 

space,   3,    are   thus    suspended    in 

the    boiling    solution    until     they 

grow    to    a    predetermined     size, 

when  thev  fall  into  the  space,  4. 
— W.  F.  F. 

Evaporator.      C.    F.    Braun,    San    Francisco,    Cal. 

U.S.  Pat.  1,334,014,  16.3.20.  Appl.,  4.9.18. 
The  evaporator  is  heated  by  a  system  of  steam  coils 
which  are  connected  at  one  end  to  a  supply  and  at 
the  other  to  an  exhaust  manifold  formed  one  on 
each  side  of  a  door  that  serves  to  close  the  opening 
through  which  the  coils  are  introduced. — W.  H.  C. 

Dryer  and  evaporator.  C.  Offenhauser,  Phila- 
delphia, Pa.  U.S.  Pat.  1,333,871,  16.3.20. 
Appl.,  15.2.19. 
A  horizontal  cylindrical  drying  drum  is  supported 
at  its  two  ends  which  project  through  the  two  ends 
of  an  outer  drum.  The  ends  of  the  outer  drum  arc 
attached  to  the  inner  drum,  but  means  are  pro- 
vided for  rotating  the  cylindrical  shell  of  the  outer 
drum.  Hot  gas  is  passed  through  the  space  be!  we<  n 
the  drums  to  heat  the  inner  drum,  and  an  exhaust 
opening  is  provided  in  the  upper  part  of  one  of  the 
ends  of  the  outer  drum. — W.  F.  F. 

Drying  liquids;  Apparatus  for .    O.  S.  Sleeper, 

Assignor   to  Buffalo  Foundrv  and  Machine  Co 
Buffalo,  N.Y.  U.S.  Pat.  1,331,389,  17.2.20.  Appl., 
25.4.16.  ' 

A   drying  drum,  supported  in  horizontal  bearings, 


dips  into  the  liquid  to  be  dried,  which  is  contained 
in  a  pan.  The  end  walls  of  the  pan  are  in  con- 
tact with  the  drum,  and  the  front  and  rear  walls 
of  the  pan  are  adjustable  vertically  so  that  they 
may  he  in  contact  with  the  cylindrical  wall  of  the 
drum.  The  liquid  is  circulated  through  a  pipe,  the 
inlet  of  which  is  in  the  bottom  of  the  pan  and 
the  outlet  at  the  top,  close  to  the  periphery  of  the 
drum.—  AV.  F.  F. 

Dryer.  L.  R.  Christie,  Pittsburgh,  Pa.  U.S.  Pat. 
1,332,380,  2.3.20.     Appl.,  6.1.19. 

The  dryer  consists  of  a  rotary  drum  having  an 
outer  and  an  inner  shell.  The  heating  gases  pass 
through  the  inner  shell,  and  the  material  to  be 
dried  passes  through  the  annular  space  between  the 
shells.  Means  are  provided  in  the  annular  space  for 
lifting  the  material  and  depositing  it  on  the  outer 
surface  of  the  inner  shell. — W.  H.  C. 

Dryer.  B.  R.  Andrews,  Braintree,  Mass.  U.S. 
Pat.  1,322,657,  2.3.20.     Appl.,  25.1.18. 

The  material  is  supported  on  trays  which  extend 
transversely  across  a  drying  tunnel.  The  tunnel  i-. 
provided  with  baffles  on  opposite  sides  to  cause  the 
current  of  air  which  is  passed  through  it  to  take  a 
circuitous  course.  Means  are  provided  to  prevent 
the  current  of  air  from  passing  through  any  space 
Left  between  the  edge  of  the  baffles  and  the  material. 

— AV.  H.  C. 

Drying  process  and  apparatus.  F.  P.  Boland,  Pro- 
vident. R.I.  U.S.  Pat,  1 ,332,706,  2.3.20.  Appl., 
15.1.19. 

A  drying  medium  such  as  air  is  passed  in  succession 
through  a  small  heated  area  and  twice  through  the 
material  to  be  dried. — B.  M.  V. 

Dryer;   Centrifugal  .   G.   H.   Elmore,   Swarth- 

more,  Pa.  U.S.  Pat,  1,334,023,  16.3.20.  Appl., 
7.10.16. 
A  rotary  annular  screen  mounted  on  a  vertical 
shaft  is  cleaned  by  means  of  internal  scrapers  which 
are  mounted  to  rotate  coaxially  with  the  screen. 
The  scrapers  are  periodically  and  automatically 
moved  towards  and  away  from  the  screen,  but  out 
of  contact  with  it.— AV.  F.  F. 

Filter-press.  A.  L.  Bailsman,  Chicopee,  Mass., 
Assignor  to  National  Equipment  Co.,  Springfield, 
Alass.  U.S.  Pat,  1,331,453, 17.2.20.  Appl.,  2.10.18. 

The  filter-plates  are  pressed  together  by  means  of 
a  hydraulic  plunger,  the  face  of  which  abuts  against 
a  filter-plate.  A  filtering  cloth  is  arranged  on  the 
outside  face  of  each  plate,  and  is  pressed  against 
the  plate  by  a  collecting  ring.  A  plunger  ring  sur- 
rounds and  protects  the  edges  of  the  cloth,  and  a 
packing  is  provided  between  the  plunger  ring  and 
the  plunger  plate  which  is  independent  of  the 
filtering  cloth.  A  spacing  device  is  provided  between 
an  abutment  on  the  plunger  plate  and  the  plunger 
ring  by  means  of  which  the  plunger  may  be  allowed 
to  enter  the  plunger  ring  and  press  against  the 
collecting  ring  to  effect  filtration  or  may  be  pre- 
vented from  doing  so. — AV.  F.  F. 

Filter-press  rferice.  G.  F.  Miller,  New  A'ork.  U.S. 
Pat.  1,333,869,  16.3.20.    Appl.,  7.6.19. 

A  filter-press  frame  is  provided  with  recesses  in 
its  two  faces  into  which  removable  members  carry- 
ing the  filter  cloths  are  fitted. — AV.  F.  F. 

Bag-filter.     E.  W.  Deming,  New  A'ork.     U.S.  Pat. 

1,334,692,  23.3.20.     Appl.,  2.11.16. 
The    filter    is    formed    as    an    open-ended    tubular 
member,  and  means  are  provided  for  .supplying  the 
liquid  to  be  filtered,   a   washing  liquid,   anil  a   gas, 
to  both  ends  of  the  filter.— AV.  F.  F. 
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ing  apparatut  for  gases].  I.  He.  In  nbleikner, 
\  rn,r  to  Chemical  Construction  Co.,  Charlotte, 
\  I  is  Pat,  1,881,  500,  24.2.20.  Appl.,  17.10.18 
\%  apparatus  for  cooling  gas  comprises  a  vertical 
,\lni.|.  i  containing  the  gas,  which  is  inserted  into 
the  open  top  of  ■  surrounding  tuba  which  is  dosed 
at  the  bottom  and  which  is  of  slightly  larger  dia- 
meter than  the  cylinder.  The  cooling  liquid  is  BUD- 
Slied  by  means  of  ■  central  vortical  tube  passing 
ownwardt  through  the  cylinder  and  having  its 
outlet  near  the  Closed  bottom  of  tho  outer  tube, 
so  tint  the  cooling  liquid  passes  upwards  around 
the  cylinder  and  overflows  at  the  upper  end  of 
the  outer  tube.— TV.  F.  F. 

Irifugai  machine.     T.  A.   Bryson,  Troy,   N.Y., 

nor  t"  Tolhursl  Machine  Works.    U.S.  Pat. 

1 .331  ,ti'.i2,  21.2.20.     Appl.,  31.12.17. 

A  i  i  Mitini.Ai.  baskel  open  at  the  top  is  surrounded 

by  a  casing  which  receives  tho  liquid,  and  is  pro- 

1   with  a  bottom  closure  extending  inwards  to 

•  the  perforated  bottom  of  the  basket.    The  top 

of  the  casing  is  closed  by  movable  lids,  and  means 

are    provided    for    heating    tho   space    within    the 

Basing.  -  W.  F.  F. 

Centrifugal  separators;  Means  for  controlling  the 

proportion  of  liquids  separated  in .     A.  J.  E. 

Mimters,  Assignor  to  Aktiebolaget  Pump- 
Separator,  Stockholm,  Sweden.  U.S.  Pat. 
1,831,779,  34.3.90.  Appl.,  21.12.18. 
The  drum  of  tho  separator  rotates  on  a  vertical 
axis,  and  an  outlet  slot  is  provided  in  the  neck  of 
the  apparatus  which  projects  upwards,  and  is  sur- 
rounded by  a  ring  having  a  peripheral  recess  co- 
operating "with  the  slot.— W.  F.  F. 

Impact-pulveriser:  Botary  .     C.  J.  Tomlinson, 

West  Allis,  Wis.,  Assignor  to  Allis-Chalmers 
Manufacturing  Co.,  Milwaukee,  Wis.  U.S.  Pat. 
1,881,969,  2 1.2.20.  Appl.,  23.12.15. 
A  run  of  rotors  are  arranged  in  a  casing  and  are 
provided  with  peripheral  projections  which  impact 
upon  one  another  during  rotation.  Means  are 
provided  for  feeding  the  material  first  to  one  of 
the  rotors  only,  and  then  to  the  space  between  tho 
co-operating  impact  surfaces. — TV.  F.  F. 

Comminuting-maehine.  O.  Kutsche,  Pittsburg,  Pa. 
1  -  Pat.  1,332,220,  2.3.20.  Appl.,  12.9.18. 
Renewed  7.7 

The  material  is  crushed  by  grinding  balls  in  a  race 
or  chamber  supported  by  a  rotating  shell,  the  balls 
being  kept  in  position  by  fixed  means  carried  from 
above  by  an  outer  dust-proof  casing. — W.  H.  C. 

Comminuting  apparatus.  O.  Kutsche,  Pittsburgh, 
Pa.  U.S.  Pat.  1,332,850,  2.3.20.  Appl.,  10.10.16. 
Renewed  18.7.18. 

A  hotati.no  base  is  provided  with  balls  having  a 
contour  to  fit  the  base.  Material  to  be  ground  is 
fed  to  the  centre  of  the  base,  and  air  under  pressure 
is  introduced  simultaneously,  while  the  ground 
material  is  removed  at  a  lower  pressure. — A.  E.  D. 

Pulverising  mill.  G.  F.  Hurt,  New  York.  U.S. 
1'at.  1,334,701,  23.3.20.     Appl.,  31.5.17. 

Tup  bottom  of  the  grinding  chamber  is  formed  as  a 
hollow  neck  extending  upwards  into  the  chamber, 
and  a  driving  shaft  extends  upwards  through  the 
neck,  with  an  annular  space  between.  The  shaft 
carrier  revolving  grinding  rollers,  co-acting  with  a 
fixed  grinding  ring,  and  air  is  circulated  through 
the  grinding  chamber  so  as  to  draw  the  fine  sus- 
pend, d  ii  tterial  through  tho  annular  passage  in  the 
K  and  previ  nt  it  from  collecting  on  the  moving 
parts  of  the  mill—  TV.  F.  F. 


]Vastr-he,it  holler.  3.  E.  Bell,  Brooklyn,  N.Y., 
\  ignor  to  The  Baboock  and  Wilcox  Co., 
Bayonne,  N.J.  0  B,  Pat.  1,332,284,  2.3.20. 
Appl.,  .'J  '-'.  16. 

Wvstk  gases  from  an  industrial  furnace  are  re- 
peatedly  passed  vertically  up  and  down  over  the  in- 
clined tubes  of  a  water  tube  boiler  set  in  the  waste 
gas  Hue.  and  provided  with  cross-baffles  so  that 
practically  all  the  waste  beat  is  transferred  to  the 
boiler.  Suction  is  provided  so  that  at  least  2000  lb. 
of  waste  gust*  per  hour  are  provided  per  square 
foot  of  flow  area. — A.  E.  D. 

Gaseous  compounds;  Process  of  and  apparatus  for 

the  oxidation  and  reduction  of .    TV.  Koehler, 

Cleveland,   Ohio.      U.S.    Pat.   1,332,730,    2.3.20. 
Appl.,  8.10.18. 

Various  gases  are  mixed  at  a  common  point  (e.g., 
by  converging  jets)  and  their  temperature  raised 
at  that  point  (e.g.,  by  an  electric  arc). — B.  M.  V. 

Percolating  and  concentrating  apparatus.  J.  U. 
Lloyd,  Cincinnati,  Ohio.  U.S.  Pat.  1,332,908, 
9.3.20.     Appl.,  6.  6.18. 

Fluid  menstruum  circulates  downward  through  a 
percolator  and  thence  by  a  pipe  to  the  bottom  of  a 
concentrator,  which  is  surrounded  by  a  series  of 
jackets  adapted  to  receive  either  steam  or  water. 
The  fluid  leaves  the  concentrator  at  tho  top  and 
passes  into  the  top  of  a  condenser,  from  the  bottom 
of  which  it  passes  by  a  pipe  back  to  the  top  of  the 
percolator.— W.  F.  F. 

Oxidising    apparatus    [,■    Comminuting,    rabbling, 

and ].  J.  R.  MacMillan,  Assignor  to  Niagara 

Alkali    Co.,    Niagara    Falls,    N.Y.      U.S.    Pat. 
1,333,327,  9.3.20.     Appl.,  20.12.18. 

An  oxidising  chamber  having  a  smooth  flat  hearth 
is  mounted  above  and  heated  by  a  furnace.  A 
grinding  and  stirring  element  carried  by  a  rotating 
vortical  shaft  traverses  the  hearth  and  grinds  the 
material  on  it. — W.  F.  F. 

Liquefaction  and  separation  of  gas  mixtures  such 

us  air;  Process  and  apparatus  for .  R.  Mewes, 

Berlin.     Ger.  Pat.  315,511,  6.9.16.     Addition  to 
290,080. 

A  portion  of  one  of  the  components  is  withdrawn 
from  the  separation  chamber  or  from  another  suit- 
able part  of  the  apparatus,  somewhat  compressed, 
and  then  returned  in  countercurrent  to  the  separa- 
tion chamber.  After  giving  up  heat,  the  gas 
being  treated  is  expanded  with  partial  liquefac- 
tion by  being  sprayed  into  the  chamber,  effecting 
some  cooling  here  by  admixture.  The  higher- 
boiling  fraction,  after  passing  through  such  a  cycle, 
is  sprayed  into  the  separation  chamber  at  the  point 
where  the  frosh  mixture  enters,  whilst  tho  lower- 
boiling  fraction  is  sprayed  into  the  coldest  portion 
of  the  chamber.  From  the  high-pressure  com- 
pressor a  gas  is  drawn  which  is  free  from  water 
and  carbon  dioxide. — H.  J.  H. 

Filling  containers  with  a  definite  quanfiti/  of  lique- 
fied gas,  e.g.,  sulphur  dioxide;  Process  for  . 

G.  Giemsa,  Hamburg.    Ger.  Pat.  315,659,  23.6.18. 

TnE  container  has  separate  inlet  and  outlet  open- 
ings, the  latter  being  furnished  with  a  siphon  tube, 
the  lower  end  of  which  marks  the  desired  level  of 
the  liquid  in  the  container.  In  this  way  the  neces- 
sity for  weighing  the  liquefied  gas  is  avoided,  as 
also  the  risk  of  over-filling  the  vessel. — H.  J.  H. 

Catalysing  material.  The  British  Thomson- 
Houston  Co.,  Ltd.,  London.  From  General 
Electric  Co.,  Schenoeta.lv.  NY..  U.S.A.  Eng. 
Pat.  140,011,  8.9.19.     (Appl.  22,076/19.) 

See  U.S.  Pat.  1,299,641  of  1919 ;  this  J.,  1919,  415  a. 
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Fibrox  (silicon  oxycarbide)  may  be  used  as  a  sup- 
port for  other  catalysts,  e.g.,  platinum,  in  ad- 
dition to  nickel. 

Heat  exchanger,  especially  for  firing  installations. 
L.  Honigmann,  Aix-la-Chapelle.  Ger.  Pat. 
314,782,  3.7.17. 

Mixing  and  kneading  machines.  F.  Aeschbach 
A.-G.,  Aarau,  Switzerland.  Eng.  Pat.  124,743, 
20.3.19.     (Appl.  7022/19.)    Int.  Conv.,  20.3.18. 

Miring  and  sifting  powdered  and  granulated  sub- 
stances; Apparatus  for .    B.  Young,  London. 

Eng.  Pat.  139,597,  26.2.19.    (Appl.  4765/19.) 

Electric  precipitators;  Device  for  protecting  insu- 
lators in  .  A.  F.  Meston,  Assignor  to  Re- 
search Corporation,  New  York.  U.S.  Pat. 
1,332,510,  2.3.20.     Appl.,  6.3.18. 

Furnaces.  A.  B.  Chantraine,  Marcinelle,  Belgium. 
Eng.  Pat.  18,471,  8.8.14. 

See  Fr.  Pat.  475,649  of  1914;  this  J.,  1916,  53. 

[Electrically]   separating  suspended  material  from 

gases;  Process  of  and  apparatus   therefor. 

A.  Mond,  London.  From  International  Precipi- 
tation Co.,  Los  Angeles,  Cal.,  U.S.A.  Eng.  Pat. 
136,464,  27.5.19.     (Appl.  13,336/19.) 

See  U.S.  Pats.  1,329,737  and  1,329,817—8  of  1920; 
this  J.,  1920,  257  a. 

Electrical  separation  of  substances  in  suspension  in 

fluids;  Apparatus  for .    G.  Gallot,  Paris,  and 

P.  Poussin,  Pantin,  Assignors  to  Soc.  Purification 
Industrielle  des  Gaz,  Paris.  U.S.  Pat.  1,332,981, 
9.3.20.    Appl.,  21.5.18. 

See  Eng.  Pat.  116,104  of  1918;  this  J.,  1920,  196  a. 

Separating  [emulsions  o/]  hydrocarbons  and  water; 

Process  for .    W.  A.  Brown  and  F.  G.  White, 

Los  Angeles,  Cal.,  U.S.A.  Eng.  Pat.  139,417, 
22.8.19.     (Appl.  20,689/19.) 

See  U.S.  Pat.  1,309,794  of  1919;  this  J.,  1919,  621  a. 

Filtering  fluids;  Devices  for .    F.  K.  and  E.  F. 

Atkins,  Harrison,  N.J.,  U.S.A.  Eng.  Pat. 
139,991,  8.7.19.     (Appl.   17,059/19.) 

See  U.S.  Pat.  1,273,127  of  1918;  this  J.,  1918,  566  a. 

Drying  process  and  apparatus  therefor.  F.  P. 
Boland,  Providence,  R.I.,  U.S.A.  Eng.  Pat. 
140,145,  31.12.18.     (Appl.  21,927/18.) 

See  U.S.  Pat.  1,294,035  of  1919;  this  J.,  1919,  282  a. 

Evaporator.  E.  A.  Barbet,  Assignor  to  E.  Barbet 
et  Fils  et  Cie.,  Paris.  U.S.  Pat.  1,325,461, 
16.12.19.     Appl.,  28.6.15. 

See  Eng.  Pat.  22,844  of  1914;  this  J.,  1916,  293. 


Ha.-FUEL;  GAS;  MINERAL  OILS  AND 
WAXES. 

Coal  dust  in  steel  mills;  Explosions  of .    L.  D. 

Tracv.       Chem.     and     Met.     Eng.,     1920,      22, 
422—123. 

The  use  of  pulverised  coal  as  fuel  may  constitute 
a  serious  fire  or  explosion  risk  if  suitable  pre- 
cautions are  not  adopted.  Fans  which  drive  the 
dust  from  the  storage  bins  to  the  furnace  should 
not  be  stopped  before  the  pipe  line  has  been 
thoroughly  blown  out,  as  a  back  draught  mav  carry 
live  sparks  into  the  pipes.  Contact  of  the  coal  dust 
with  hot  metal  is  to  be  avoided,  and  accumulation 
of  dust  in  the  building  should  be  prevented,  the  use 
of   naked   lights  during  cleaning  being  forbidden. 

— W.  J.  W. 


Low-grade    fuels;   Firing    with   .      E.    Haack. 

Brennerei-Zeit.,  1919,  36,  8429—8430,  8435— 
8436.     Chem.  Zentr.,  1920,  91,  II.,  163. 

Chimney  stacks  have  usually  been  erected  to  deal 
with  high-grade  fuels,  and  do  not  give  sufficient 
draught  where  lower  qualities  are  to  be  burned, 
although  they  suffice  for  the  removal  of  the  pro- 
ducts of  combustion  where  forced  draught  is  em- 
ployed. In  new  construction  it  is  advisable  to  build 
chimneys  capable  of  dealing  with  low-grade  fuel. 
The  air  supply  to  the  fuel  may  be  assisted  by  jets 
of  steam  or  air,  the  former  being  simpler.  For 
inducing  draught  by  steam,  however,  5—6%  of  the 
steam  generated  by  high-grade  fuel  is  consumed  as 
against  1 — 1-5%   for  compressed  air. — H.  J.  H. 

Lignite;  Separation  of into  different  groups  of 

substances,  their  characters  and  behaviour  on  dry 
distillation.  WT.  Schneider.  Ges.  Abhandl. 
Kenntn.  Kohle,  1919,  3,  325—357.  Chem.  Zentr., 
1920,  91,  II.,  99—101. 

Lignite  from  the  Riebeck  Montan  works  yielded 
15%  of  its  dry  substance  as  "  Bitumen  A  "  on  ex- 
traction with  benzene  at  70° — 75°  C.  and  8%  as 
"  Bitumen  B  "  on  subsequent  extraction  with 
benzene  at  250° — 260°  C,  the  residue  constituting 
77%.  The  bitumen  A  was  further  divided,  by  ex- 
traction with  alcohol  and  ether,  into  2%  of  a  dark 
resinous  substance  and  13%  of  true  montan  wax. 
Bitumen  B  somewhat  resembled  the  resin  in  ap- 
pearance, being  almost  black  and  transparent  in 
thin  layers;  in  composition  and  solubility,  however, 
it  more  closely  resembled  montan  wax.  It  melted 
indefinitely  about  75°  C.  The  composition  and  pro- 
perties of  all  these  fractions  are  given  in  tables, 
and  also  the  amounts  and  characters  of  the  products 
produced  by  their  dry  distillation.  Nearly  one-half 
of  the  total  amount  of  tar  (including  the  major  part 
of  the  paraffin)  yielded  by  the  original  lignite  was 
attributable  to  the  montan  wax  fraction,  bitumen  B 
and  the  residue  accounting  each  for  about  one- 
quarter  of  the  total.  By  repeated  extraction  of  the 
residue  with  boiling  5%  sodium  hydroxide  solution 
80%  (and  by  a  single  extraction  for  3  hours  at 
200°  C.  in  an  autoclave  84%)  was  obtained  in  solu- 
tion in  the  form  of  humic  acids  precipitable  on 
acidifying  the  solutions.  The  residue  insoluble  in 
alkalis  contained  36%  of  ash  and  0'47%  of  nitrogen, 
had  a  methyl  value  of  1'7.  and  yielded  17'2%  of  tar 
on  distillation.  All  lignites  appear  to  yield  their 
major  part  in  a  soluble  form  on  heating  with  alkalis, 
and  this  part  does  not  contribute  appreciably  to  the 
production  of  tar  on  distillation. — J.  H.  L. 

Oil  from  compressed  oil-gas.  J.  C.  Mansukhani 
and  J.  J.  Sudborough.  J.  Indian  Inst.  Sci.,  1918, 
2,  73—77. 

Gas  from  a  low-grade  kerosene  oil  is  compressed 
for  use  as  an  illuminant  by  the  Indian  railway  com- 
panies. A  sample  of  the  volatile  oil  ("  hydro- 
carbon ")  deposited  during  the  compression  yielded 
about  9  %  of  olefine  hydrocarbons,  15'2  %  of  benzene, 
and  7%  of  toluene,  both  of  the  latter  giving  nitro 
compounds  of  good  colour.  No  paraffin  hydrocarbons 
were  present.  About  7000  galls,  of  this  oil  is  pro- 
duced per  month  in  India. — C.  A.  M. 

Petroleum   oils;   Sapid   determination   of    sulphur 

in  .     A.  W.  Christie  and  C.  S.  Bisson.     J. 

Ind.  Eng.  Chem.,  1920,  12,  171—172. 

About  0"5  grin,  of  the  oil  is  burnt  in  a  calorimetric 
bomb,  and  the  contents  of  the  latter  are  diluted 
with  water,  filtered,  and  titrated  with  standard 
alkali  solution.  A  portion  of  the  solution,  equivalent 
to  about  1'5  mgrm.  of  sulphur,  is  diluted  to  25  ex., 
treated  with  1  drop  of  dilute  hydrochloric  acid  and 
10  c.c.  of  0'8%  benzidine  hydrochloride  solution. 
The  benzidine  sulphate  is  collected,  after  15  mine., 
on  an  asbestos  filter,  washed  with  cold  water,  then 
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n   ln>t   water  and   1   c.c.  of   in      sodium 
■lotion,  the  solution  diluted  to  LO 

rated  sulphuric  arid  added,  and  the 

titrated    bot    with    .V   20    permanganate 

solution.     A   slight  excess  ol    the   latter  should   be 

then  a  slight  excess  of  A    20  oxalic  acid  boIu- 

■hv   titration   completed    with    perman- 

I  lie  number  of  c.c.  of  permanganate  solu- 

oxidise  the  benzidine  is  multiplied 

II    tn  giv.    mgrms.  of  sulphur  in  tln>  portion 

•  ii  for  the  precipitation. — W.  1'.  8 

i  petrol;  Methods  of  esti- 

mation ../  —  .     I).  Plorentin  and  11.  Vanden- 
berghe.    Bull.  Soc.  Chim.,  1920,  27,  304    209. 

•I   the  petrol,  in  a  flask  cooled  in  ice, 

nitric  acid  (sp.  gr.  1*5)  is  added,  drop  by  drop,  with 

shaking,  until  h  brow  n  tint  is  m>  laager  produced, 

and  the  mixture  is  then  left  for  fifteen  minutes.  Tho 

the  tla^k  are  poured  into  a  large  excess 

tar  ami  neutralised  with  .-odium  hydroxide. 

an  distillation  small  amounts  of  impurities 

irom    the   oxidation    of    impurities   in   the 

.ire  removed.  and  then  the  petrol  is  decanted. 

I  K      i-   solution  is  extracted    tune  with   light 

petrolciiui  spirit,  and  the  extracts  are  added  to  the 

decanted   petrol,   tins  mixture  then  being  made  up 

with   more  light  petroleum  spirit.     An 

aliquot  portion  is  evaporated  in  a  small  glass  dish 

i/i  in.  ilplmric  acid  to  constant  weight  (or 

•..nt  lev-s  in  weight)  the  residue  being 

the  oitro  derivative.     The  weight  of  this,  multiplied 

().  gives  the  weight  of  benzene.   Alternatively 

an   aliquot    portion   may    be  heated   with   titanous 

chloride  for   two   hours   under  a   reflux  condenser, 

ami  the   residual   titanous  chloride   titrated   with  a 

solution  of  ferric  salt  (this  J.,   1920,  224  a).     The 

i  m«  thud  is  rapid  and  exact,  and  is  preferable 

to  the  lirst  when  the  petrol  contains  any  appreciable 

quantity  of  high  boiling-point  fractions.     The  ex- 

uiiin.it en   uf   a    number   of   samples   of  commercial 

motor  spirit  shows   that  they  contain   appreciable 

quantities    of    benzene    hydrocarbons,    particularly 

toluene.— \V.  C,. 

rating  oils;   Control  of  .     R.   Dubrisay. 

u    Pabif.,  1920,  13,  25—33. 

Tin',  general  nspuiroments  of  a  good  lubricating  oil 
mentioned,   and  the  limits  given  in  literature 
1  in  commercial  specifications  for  various  lubri- 
cating nils  arr   recorded.     An   apparatus  described 
previously  by  the  author  (this  .).,  1917,  1123)  may  be 
■  running  the  viscosity  or  fluidity  of  an 
oil  (see  also  this  J.,  1918,  499  a;  1919,  4  a). 

— W.  P.  s. 

Paraffin    .,ix;   Influence   of   high   temperatures  on 

II    Buratin  and  W.  Jakubowicz.  Petroleum, 

1919,  15,  189—192.     Chem.  Zentr.,  1920,  91.  II., 

paraffin    wax,    m.p.    5P5°    C,    from 

•  ii  heated  at  150    C.  in  a  drying  oven 

I V   1 9       in   weight   and  was  car- 

Vnother  sample,  m.p.  :>:    ('..  lost  79-44% 

m66houi        I.     ii  after  3  hours  in  tin- drying  oven 

D   weight  of  a   normal  paraffin 

\  waa  "■  er  6         When  the  access  of  air  was  pre- 

es  in  weight  on  heating  at  125°  C.  was 

:  and  the  mux  remained  white. 

ill    less    when    carbon    ilnixid 

•  paraffin  wax.  and  amounted  to  only 
'II        an.r   lti  hours.      In    industrial   work  tho  dis- 

-  lion  Id  be  conducted  under 
icuum  with   the  exclusion  of  atmospheric  oxygen 
-  possible.— J.  F.  B. 

•')  Krohnke.     See  IX. 

N     d.     See  XIII. 

coke-oven  {/as.    Dey.     See  XX. 


Patents. 
Cool  toothing  plant.    ('.  Rogerson,  Hamilton,  Scot- 
land.      Bng.     Pat.     139,812,     4.13.19.      (Appl. 

19  ! 

Complete  separation  of  the  wash  water  from  tho 
"smalls"  i-.  effected  by  the  use  uf  perfora  sd  con- 
veyors, one  above  the  other,  along  which  the  coal 
i-  caused  to  travel  in  opposite  directions,  tli 

being  subsequently  moved  along  sheets  and  with- 
drawn   whilst    the    water    Bows    in    the    transverse 

direction.    The  larger  coal  from  the  upper  conveyor 

is  transferred  at  one  end  to  the  lower  conveyor  60 
mall  particles  passing  through  the  perfora- 
tions of  tho  upper  conveyor   fall    mi    to   a   bed  of 
larger  coal  on  the  lower  conveyor. — A.  G. 

I'm];  Manufacture  uf  from  anthracite  duff. 

C.  II.  Steel.  Kidwelly,  Wales.  Eng.  Pat.  189,977, 
12.6.19.     (Appl.  14,848/19.) 

Anthracite  duff  is  briquetted  with  6 — 16%  of  pitch, 
J — 2%  of  lime  or  chalk,  and  one  part  in  450,000 
of  oxalic  acid  at  a  pressure  of  at  least  5  tons  per 
sip  in. — A.  G. 

/'in/.  Composite .    G.  Vickers  and  A.  Dickson, 

Wlni.  -haven.  From  W.  Clayton,  Toronto, 
Canada.  Eng.  Pat.  110,025,  28.10.19.  (Appl. 
36,396/190 
'I'm:  fuel  comprises  20%  of  coal,  coke,  or  coal  dust 
with  10  charcoal  or  ground  peat,  briquetted  with 
a  binder  consisting  of  25  loam,  10%  clay,  15% 
sawdust,  5%  sand,  13%  linseed  or  other  crude  oil, 
and  2    ,    lime. — A.  G. 

Limits;    Treating     [briqvetting]    of    .      W. 

Runge,  Orange,  N.J.,  Assignor  to  International 
Coal  Products  Corp.,  Richmond,  Va.  U.S.  Pat. 
1,334,170,  16.3.20.     Appl.,  30.4.19. 

LIGNITE  is  mixed  with  pitch,  the  mixture  is  partially 
carbonised,  and  the  product  is  crushed,  formed  into 
briquettes,  and  carbonised. 

Briquettes:  Mi-thud  uf  manufacturing .    C.  H. 

Smith,  Short  Hills,  N.J.,  Assignor  to  Interna- 
tional Coal  Products  Corp.,  Richmond.  Va.  U.S. 
Pat.  1,334,180,  16.3.20.    Appl.,  18.2.18. 

Finely  powdered  non-coking  bituminous  coal  is 
mixed  with  coking  coal  and  pitch  in  proportions 
such  that  the  volatile  matter  is  from  11  to  20  % 
of  tho  whole  mixture.  Briquettes  are  formed  from 
tho  mixture  and  carbonised. — J.  W.  1). 
Drying  of  fuels  with  hot  tjases;  Process  for  prelim- 
inary   .    A.-G.  fur  Brennstoff vergasung,  Saar- 

briicken.     Ger.  Pat.  315,621,  29.10.1S. 

The  liot  gases  prior  to  entering  the  dryer  are  passed 
through  B  layer  of  readily  ignited  material  which 
removes  contained  oxygen.  Such  a  material  is 
dried  lignite,  which  can  be  placed  on  a  step  grate 
through  which  the  hot  gases  travel;  or  a  burner 
with  an  inadequate  supply  of  primary  air  may  be 
employed  so  that  tho  hot  gases  in  traversing  the 
flame  are  deprived  of  oxygen. — H.  J.  II. 

Coke-oven  and  method  of  operating  same.    C.  E. 
I, inke.    New    York,    Assignor    to   L.    and   A.    A. 
Wilputte,     New     Kochelle.     N.Y.       U.S.     Pat. 
1,332,909,  9.3.20.     Appl.,  4.3.18. 
A   lu.i.i.NK.itATivK  coke-oven  has  each  of  its  heating 
ormed  with  a  number  of  vertical  flues,  all  of 
.ii- ime.  ted  a1  fcheii   upper  .-mis  by  a  com- 
mon horizontal  passage.     Half  of  the  vertical  flues 
at  one  end  are  conni  all  openings  at  their 

lower  ends  in  a  single  horizontal  channel  at  the 
bottom,  and  the  remaining  flues  are  similarly  con- 
nected to  another  horiaontal  channel.  Air  is  alter- 
nately supplied  to,  and  waste  gas  withdrawn  from, 
ontal  channels  at  the  opposite  Bide 
of  tho  dividing  plane  of  the  two  sets  ol  lines  from 
that  at  which  the  channel  is  connected  to  the  flues. 

— W.  F.  F. 
e2 
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Pitch;  Process  for  vaporising  and  gasifying  . 

W.  Herrmann,  Kiel.  Ger.  Pat.  314,996,  26.11.18. 
The  pitch  (soft  or  hard)  is  melted  at  a  high  tem- 
perature and  atomised  by  means  of  sprays  into  re- 
torts filled  with  or  traversed  by  hot  gases  or  super- 
heated steam.  The  particles  of  pitch  are  partly 
vaporised  and  deposited  in  a  semi-solid  condition  on 
the  walls  of  the  retort,  where  they  evolve  the  re- 
mainder of  their  volatile  constituents  and  unite 
with  the  coke  already  there  to  form  a  light,  porous 
deposit  which  is  easily  detached.  No  fusion  of  the 
coke  layer  takes  place,  and,  since  the  quantity  of 
pitch  present  in  the  retort  at  any  given  time  is  very 
small,  no  frothing  over  can  occur. — J.  F.  B. 

Alum-shale;  Utilisation  of as  fuel  in  calcining 

furnaces.  H.  G.  V.  Rydahl,  Skbvde,  Sweden. 
Ger.  Pat.  315,695,  23.10.17. 
The  alum-shale  is  carried  through  the  furnace  on 
an  endless  travelling  grate  and  the  material  to  be 
calcined  is  carried  on  an  endless  travelling  conveyor 
above  the  grate.  The  fuel  conveyor  may  run  on 
rollers  arranged  alternately  at  different  heights, 
and  the  two  conveyors  should  travel  in  opposite 
directions.  This  arrangement  is  designed  to  pre- 
vent the  sintering  of  the  alum  shale  and  the  forma- 
tion of  lumps. — J.  F.  B. 

Peat;  Process  for  gasifying  .     Elektro-Osmose 

A.-G.  (Graf  Schwerin  Ges.),  Berlin.  Ger.  Pat. 
316,651,  3.11.17. 
The  peat  is  dried  by  hot  air,  the  air  which  has 
become  laden  with  moisture  in  its  passage  through 
the  drying  room  being  discharged  into  the  gas  pro- 
ducer. In  this  way  the  moisture  contained  in  the 
drying  air  is  utilised  for  the  gasification,  and  in  the 
production  of  "  semi-water-gas  "  the  quantity  of 
6team  required  may  be  reduced. — J.  F.  B. 

Gas    producers.      L.    Fornas,    Paris.      Eng.    Pat. 

139,578,  13.2.19.     (Appl.  3503/19.)     Addition  to 

123,323. 
The  gas-producer  described  in  the  chief  patent  (this 
J.,  1920,  260  a)  is  modified  by  providing  arrange- 
ments for  moistening  hard,  dry  fuel. — A.  G. 

Gas-producers.   Poetter  G.m.b.H.,  Diisseldorf.   Ger. 
Pat.  317,042,  12.7.17. 

A  mixture  of  gas  and  air  is  blown  through  the 
bottom  of  the  hearth,  so  that  the  clinker  is  con- 
verted into  a  molten  slag. — J.  F.  B. 

Gas;  Apparatus  for  manufacturing  .     W    D 

Wilcox,  Chicago,  111.    U.S.  Pat.  1,332,369,  2.3.20. 
Appl.,  1.4.18. 

Two  gas-generating  chambers,  each  having  means 
for  the  admission  of  fuel,  the  withdrawal  of  ash, 
and  the  introduction  of  air  or  steam  at  the  lower 
portion,  are  separated  by  a  secondary  combustion 
chamber  having  an  inlet  for  air  and  an  outlet  for 
waste  gas.  The  gas  produced  in  either  generator  is 
passed  through  the  upper  part  of  the  combustion 
chamber,  thence  into  the  lower  part  of  the  other 
generator  and  up  through  the  fuel  bed  before  being 
withdrawn.— W.  E.  F.  P. 

By-product  condenser.  A.  Roberts,  Evanston, 
Assignor  to  American  Coke  and  Chemical  Co., 
Chicago,  EI.  U.S.  Pat.  1,333,631,  16.3.20.  Appl., 
17.4.15.  Renewed  7.1.18. 
A  series  of  vertical,  columnar  units  has  a  gas  inlet 
and  a  gas  outlet  manifold  at  the  lower  and  upper 
ends  respectively,  and  a  partition  provided  with  a 
valve  is  disposed  between  the  lower  end  and  the 
gas  inlet  of  each  column.  By  means  of  a  valved 
spray-nozzle  in  alinement  with  the  upper  end  of 
each  vertical  unit,  a  regulated  quantity  of  pre- 
cipitating medium  is  delivered  into  each  column ; 
and  a  connexion  is  provided  above  each  of  the 
partitions  for  the  delivery  of  the  fractional  pre- 
cipitate.—W.  E.  F.  P. 


Gases;  Apparatus  for  cleaning .    F.  R.  McGee, 

Steubenville,  Ohio.     U.S.  Pat.  1,333,325,  9.3.20. 


Appl.,  13.5.18. 


Gas     to     be     cleaned     passes 
through    the    inlet,    10,    into 

pr -\  <the    chamber,    A,    and    then 

/I6  ■  $  ie\      passes    upwards    through    the 

funnel,  31,  into  the  super- 
imposed annular  chamber 
formed  between  the  outer  and 
inner  walls,  2  and  6,  respec- 
tively. A  series  of  separator 
pipes,  16,  project  downwards 
through  the  double  walls, 
6,  5,  into  the  inner  chamber, 
B,  and  each  pipe  is  provided 
with  means  for  giving  the  gas 
a  whirling  motion.  The  gas 
is  thus  separated  into  a 
central  core  of  clean  gas 
which  passes  into  the  collect- 
ing chamber,  B,  and  a  peri- 
pheral layer  of  impure  gas 
which  passes  through  openings  in  the  wall  of  each 
pipe  into  the  narrow  annular  space  between  the 
walls,  5,  6.  Each  of  the  chambers  is  provided  with 
collecting  means  for  deposits  at  the  bottom,  and 
the  clean  gas  is  withdrawn  at  the  outlet,  9. 

— W.  F.  F. 

Exhaust  gases  of  internal  combustion  engines- Puri- 
fication   of    .       Gasmotoren-Fabrik    Deutz, 

Coln-Deutz.  Ger.  Pat.  315,451,  28.9.18. 
The  complete  separation  of  moisture  from  the  ex- 
haust gases  suffices  to  render  them  innocuous  with- 
out any  further  treatment  to  remove  carbon  dioxide 
and  sulphur  dioxide.  The  water  may  be  removed 
by  chemical  means  or  by  freezing. — H.  J.  H. 

Acetylene  gas  and  the  like;  Solvent  for .    H.  S. 

Smith,  New  York,  and  G.  O.  Curiae,  jun.,  Pitts- 
burgh, Pa.,  Assignors  to  The  Prest-O-Lite  Co., 
Inc.,  New  York.  U.S.  Pat.  1,332,525,  2.3.20. 
Appl.,  13.8.18. 

A  solvent  for  acetylene  gas  and  the  like  comprises 

acetone  containing   an  ester   of   an   organic   acid, 

miscible  therewith. — A.  G. 

Gasoline;  Process  for  obtaining  from  natural 

gas.     J.  B.  Garner,  Pittsburgh,  and  H.C.Cooper, 
Clarksburg,  W.  Va.,  Assignors  to  Hope  Natural 
Gas  Co.,   Pittsburgh,   Pa.     U.S.   Pat.   1,332,290, 
2.3.20.     Appl.,  8.6.16. 
The  gas,   under  pressure,   is  treated  with   an   ab- 
sorbent.    By  successive  distillation  under  pressure 
the  absorbent  is  then  deprived  of  its  lighter  com- 
bustible constituents  and  gasoline  content. 

—A.  E.  D. 

Asphalt;  Manufacture  of .     R.  R.  Rosenbaum, 

Assignor  to  Central  Commercial  Co.,  Chicago,  111. 
U.S.  Pat.  1,332,359,  2.3.20.  Appl.,  2.4.15.  Re- 
newed 29.7.18. 
Paraffin  hydrocarbons  are  mixed  with  non-fusible 
or  imperfectly  fusible  bitumen.  Heat  is  applied  to 
the  mixture  in  a  closed  vessel,  so  that  the  gas 
evolved  produces  a  high  pressure,  until  a  homo- 
geneous melt  is  obtained. — A.  E.  D. 

Petroleum    reduction;    Process    of    .     F.    A. 

Kormann,  New  York,  Assignor  to  W.  F.  Hull, 
Brooklyn,  N.Y.  U.S.  Pat.  1,332,849,  2.3.20. 
Appl., '17.7.18. 
The  physical  properties  of  petroleum  or  like  hydro- 
carbon material  are  altered  by  absorbing  it  in  a 
heated  absorbent  material,  and  then  expelling  it  by 
the  application  of  heat. — A.  E.  D. 

Hydrocarbons  -  Treating  .     J.  W.  Coast,  jun., 

Tulsa,  Okla.,  Assignor  to  The  Process  Co.     US- 
Pat.  1,333,964,  16.3.20.     Appl.,  5.5.17. 
Oil  is  cracked  in  a  still  at  50  lb.  pressure  and  the 
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vapour  therefrom  is  passed  through  fine  orifices  into 
a  body  of  cooler  oil  contained  in  a  reservoir.  The 
escaping  vapour  from  the  reservoir  passes  through 
a  reflux  condenser  before  entering  the  main  con- 
denser. The  oil  continuously  leaves  the  reservoir 
and  passes  into  the  still.-  A.  B.  D. 

ils  from  coal  tar  oils;  Manufacture  of 

.       II.    Klever.    Karlsruhe.       Oct.    Pats,   (a) 

801,774,  8.8.15,  and  (a)  301,776,  27.3.15. 

4  coal  tar  oik  under  pressure  to  about 
C,  if  necessary  in  the  presence  of  cata- 
l>-:  re  converted   into  viscous  lubricating 

The  increase  in  viscosity  is  mainly  due  to  the 
condensation  ol  bases  and  phenols  of  high  molecular 
w .  i n h t ,  particularly  the  bases,  and  in  a  minor 
■  the  condensation  and  polymerisation  of 
the  neutral  constituents,  such  as  hydrocarbons. 
During  the  process  considerable  quantities  of 
ammonia  and  water  are  formed.  Suitable  catalysts 
are  fuller's  earth,  kieselguhr,  kaolin,  alumina, 
i|U.irt/.  powder,  aluminium,  line,  iron,  cadmium  and 
cuprous  chlorides.  To  obtain  products  of  low 
solidifying  point  the  tar  oils  are  first  treated  for  the 
removal  of  the  constituents  which  readily  crystal- 
lise, for  instance,  by  distilling  off  the  fractions  con- 
taining these  constituents  or  by  prolonged  storage 
at  a  low  temperature  and  subsequent  filtration  or 
run l;:i  1  extraction.  (n)  The  process  described 
under  (a)  may  be  carried  out  in  the  presence  of 
small  quantities  of  air  or  oxygen.  Pitch  oils  ob- 
tained from  coal  tar  pitch  may  be  treated  by  this 
process. — J.  F.  B. 

lubricating   oil  and  paraffin  wax;  Production  of 
high-grade   viscous  from   high-boiling  frac- 
tions tif  gas-producer  and  low-te mperature  retort 
Allgem.    Ges.    fiir    Chemische    Industrie, 
Berlin.     Ger.  Pat.  310,653,  11.7.17. 

Tiif  t  ;i  r  fractions  of  high  boiling  point,  after  re- 
moval of  constituents  containing  oxygen  by  wash- 
ing with  aqueous  caustic  alkali  or  ethyl  or  methyl 
alcohol,  are  treated  with  liquid  sulphur  dioxide, 
and  the  resulting  solution  is  separated  from  the 
solid  paraffin  which  settles  out.  From  a  producer 
gas  coal-tar  distillate,  b.p.  270° — 450°  C,  a  lubri- 
"g  oil  with  a  viscosity  up  to  10  at  50°  C,  sp.  gr. 
1  "03,  and  a  setting  point  below  -20°  C.  is  obtained. 

—J.  F.  B. 

Tur.«,  particularly  oil-tar;  Extraction  of  and 

deresinification  of  the  resulting  lubricating  oils. 
Rocblingsche  Eisen-  und  Stahlwerke  G.m.b.H., 
and  R.  Schroder,  Volklingen.  Ger.  Pat.  315,554, 
15.6.18. 

tar  is  subjected  to  distillation  up  to  200°  or 
I  ind  is  then  transferred  hot  from  the  retort 
into  a  rotating  extractor  in  which  it  is  treated  with 
calcium  oxide  or  other  chemicals  capable  of  com- 
bining with  resin  acids;  after  cooling  it  is  treated 
with  twice  its  weight  of  alcohol  and  stirred  for 
several  hours  at  the  ordinary  temperature.  The 
extractor  consists  of  a  rotating  drum  in  which 
trough-shaped  vessels  filled  with  chemicals  are  so 
D0  d  that  the  contents  of  the  troughs  cannot  be 
emptied  during  rotation.  The  alcohol  dissolves  the 
so-called  re~in  acids,  while  the  paraffins  and 
asphaltic  constituents  remain  behind;  the  re- 
mainder of  the  re.sin  acids  is  combined  with  calcium 
oxide.  The  alcoholic  solution  of  the  oil,  when  sub- 
fractional  distillation,  yields  valuable 
lubricating  products. — J.  F.  B. 

/.u&rirufinfl  and  drilling  machine   oU;   Substitute 

for .     K.  S.  Fuchs,  Heppenheim.     Ger.  Pat. 

316,028,  6.7.18. 

Ths  solution  ..f  alkali  salts  of  lignic  acid  obtained 
as  wa-te  liquor  in  the  digestion  of  straw,  maize-cob 
meal,  etc.,  is  precipitated  by  waste  mineral  acid  or 


bi^ulphate;  the  gelatinous  product  is  heated  at 
70°— 75°  c.,  and  the  lignic  acid  settles  out.  A  25% 
solution  of  the  sodium  salt  of  this  product  gives  a 
brown  oily  liquid,  which  is  used  as  such  or  after 
emnlsification  with  a  little  oil. — J.  F.  B. 

Proeesi  and  plant  fur  utilising  the  steam  de- 
veloped in  the  ffuencntna  «/  .      J.  Pintsch 

A.-G.,     Berlin,    and     L.     U.nlde,     Aue,sburg-Ober- 

hausen.    Ger.  Pat.  316,1  li,  8.6.18. 

Qui    producer!    <>r    earboniting    plants;    Furnace 

grate*,  mora  particularly  for  use  with  .    J. 

Wells.  Cairo,  Egypt.  Eng.  Pat.  139.731.  19.9.19. 
(Appl.  23,088/lS.) 

fuel ;  Apparatus  for  recuperation  of .    F. 

Lioud,  Assignor  to  Soc.  Le  Coke  Industrie!,  St. 
Etienne,  Prance.  U.S.  Pat.  1:334,766,  23.3.20. 
Appl.,  15.11.19. 

See  Eng.  Pat.  120,932  of  1918;  this  J.,  1919,  672  a. 

Furnace  [coke-oven];  Hegenerative .  E.  Hurez, 

Petit  Couronne,  France.  U.S.  Pat.  1,333,716, 
16.3.20.     Appl.,  19.3.17. 

See  Eng.  Pat.  107,178  of  1917;  this  J.,  1917,  861. 

[das]  retorts;  Machine  for  charging  and  dis- 
charging   .     J.  G.  W.  Aldridge,  London.   U.S. 

Pat.  1,327,582,  6.1.20.     Appl.,  26.10.15. 

See  Eng.  Pat.  22,066  of  1914;  this  J.,  1915,  1236. 

(las  manufacturing;  Purifying  method  and  ap- 
paratus for  .     F.   A.   Umsted,  Chicago,  111. 

U.S.  Pat.  1,332,529,  2.3.20.     Appl.,  1.2.18. 

See  Eng.  Pat.  135,931  of  1918;  this  J.,  1920,  98  a. 

Hydrocarbons;    Process    of   producing    low-boiling 

.    P.  Hubbard,  Assignor  to  The  Iroline  Co.  of 

America,  Washington,  D.C.  U.S.  Pat.  1,326,056, 
23.12.19.     Appl.,  1.8.14. 

See  Eng.  Pat.  3327  of  1915;  this  J.,  1916,  828. 
Producer-gas  furnace.     Eng.  Pat.  139,957.     See  I. 
Gas  furnace.     U.S.  Pat.  1,334,309.     See  I. 
Gaseous  mixtures.    U.S.  Pat.  1,333,850.   See  XXIII. 


IIb—  DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 

Distillation  of  South  Indian  woods.  H.  E.  Watson, 
J.  J.  Sudborough,  K.  S.  D.  Doss,  and  K.  U.  Rao. 
J.  Indian  Inst.  Sci.,  1918,  2,  107—119. 

Details  are  given  of  the  yields  of  charcoal,  acetio 
acid,  methyl  alcohol,  and  tar  obtained  by  the  dis- 
tillation of  22  species  of  South  Indian  woods.  Most 
of  the  woods  gave  lower  yields  than  the  woods  com- 
monly distilled  in  other  countries.  Casuarina  equi- 
setifolia  (Forst.)  wood,  however,  gave  good  yields  of 
acetic  acid  (4"12  and  4'24%),  and  methyl  alcohol 
(119  and  2-14%).— C.  A.  M. 

Patents. 

Retort    ovens    for  the    distillation    of    fuels    and 

bituminous  ores.  E.  Hauser,  Madrid.     Eng.  Pat. 

12.5,980,   22.4.19.  (Appl.  9970/19.)     Int.   Conv., 
20.4.18. 

A  veuticai.  retort  of  the  Hawkins  and  Barton  type 
(Eng.  Pat.  5464  of  1890),  having  side  walls  which 
diverge  slightly  downwards,  has  a  vertical  collecting 
flue  adjacent  to  one  of  its  side  walls.  The  retort 
communicates  with  the  flue  through  a  number  of 
closely  spaced  openings  inclined  upwards  and  out- 
wards, and  the  flue  is  subdivided  by  fixed  trans- 
verse partitions  which  slope  downwards  and  out- 
wards from  the  retort.       Each  compartment  thus 
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formed  is  provided  with  a  valve-controlled  discharge 
pipe  through  which,  as  required,  air,  inert  or  re- 
ducing gas,  or  steam  may  be  injected  at  any  de- 
sired zone.  When  the  retort  is  constructed  of 
metal  its  side  walls  may  be  extended  to  the  sur- 
rounding setting  to  separate  the  flues  for  the  dis- 
tillation and  heating  gases.  The  retorts  may  be 
formed  with  internal  transverse  undulations  on 
their  walls  to  facilitate  the  descent  of  the  charge. 

— W.  F.  F. 

Arc-lamp.  G.  M.  Little,  Pittsburgh,  Pa.,  Assignor 
to  "Westinghouse  Electric  and  Manufacturing  Co. 
U.S.  Pat.  1,333,665,  16.3.20.  Appl.,  12.11.15. 
The  electrodes  are  enclosed  in  an  arcing  chamber, 
and  means  are  provided  by  which,  through  the  heat 
of  the  lamp,  the  surfaces  exposed  to  the  fumes  of 
the  arc  are  covered  with  a  protective  coating  de- 
rived from  an  amine. — A.  R.  P. 

Catalytic  heating  apparatus.  Soc.  Lyonnaise  des 
Reehauds  Catalvtiques,  Camell,  Cochet,  Gritte  et 
Cie.,  Lyons,  France.  Eng.  Pat.  140,001,  30.7.19. 
(Appl.  18,936/19.)     Int.  Conv.  24.4.19. 


III.-TAR  AND  TAR  PRODUCTS. 

Phenols;  Identification  of .     77.     J.  A.  Lyman 

and  E.  E.  Reid.     J.  Amer.  Chem.  Soc,  1920,  42, 
615—619.     (Compare  this  J.,   1917,  333.) 

The  melting  points  of  p-nitrobenzyl  ethers  of  a 
number  of  phenols  are  given.  In  the  etherification 
of  esters  of  salicylic  acid  it  is  advisable  to  employ 
as  solvents  the  respective  alcohols  from  which  they 
are  derived,  and  to  avoid  excess  of  alkali;  other- 
wise interchange  of  the  alkyl  groups  of  the  alcohol 
and  of  the  ester  takes  place  to  a  certain  extent  (com- 
pare Pardee  and  Reid,  this  J.,  1920,  305a.  Also 
J.  C.  S.,  i.,  381).— J.  K. 

y itro-compounds ;  Seduction  of  aromatic  by 

means  of  platinum  and  hydrogen.     G.  Cusmano. 
Annali  Chim.  Appl.,  1919,  12,  123—130. 

Aromatic  nitro-eompounds  (p-nitro-derivatives  of 
phenol,  anisol,  and  toluene ;  o-nitrotoluene,  m- 
nitroaniline)  are  readily  reduced  to  amines  when 
shaken  in  ethereal  solution  with  platinum  black  in 
an  atmosphere  of  hydrogen,  but  even  when  an 
insufficient  quantity  of  hydrogen  for  complete  re- 
duction is  used,  the  intermediate  stages  of  nitroso- 
and  /3-hydroxylamino-derivatives  cannot  be  de- 
tected. This  is  due  to  the  fact  that  under  the 
experimental  conditions  the  intermediate  com- 
pounds are  reduced  more  rapidly  than  the  nitro- 
compounds. By  introducing  negative  substituents 
into  the  nitro-compound  (nitrobenzoic  acids,  nitro- 
benzaldehydes,  dinitrobenzenes,  dinitrotoluenes)  or 
by  effecting  reduction  in  acid  solution  (m-nitro- 
aniline),  the  decomposition  of  the  intermediate 
hydroxylamino  derivative  can  be  retarded  and  its 
formation  demonstrated.      (Cf.  J.   C.  S.,  i.,  298.) 

— C.  A.  M. 

Petrol.     Florentin  and  Vandenberghe.     See  II  A. 

Pyrrole,  indole,  and  carbazole.    Franklin.    See  XX. 

Patents. 

( 'oal  far  hydrocarbons  and  other  like  matters;  Frac- 
tional distillation  plant  fur .   W.  E.  Edwards, 

Wigan.      Eng.    Pat.    139,263,    28.1.19.      (Appl. 
2073/19.) 

Tar  is  led  from  a  receiver  through  two  preheatere 
into  two  stills  arranged  in  series.  In  the  first  pre- 
heater,  the  tar  flows  up  a  cylindrical  vessel  fitted 
with  a  worm  which  6erves  as  a  condenser  for  the 
vapours  generated  in  the  second  still,  and  is  then 


led  to  the  second  preheater  in  which  it  flows  up  a 
number  of  vertical  tubes  heated  by  the  pitch 
escaping  from  the  second  still.  Light  oils  distil 
from  the  tar  in  the  first  still,  and  are  conveyed  to 
a  water  condenser ;  creosote  oil  and  anthracene  oil 
are  removed  in  the  second  still,  and  as  the  vapours 
pass  down  the  worm  of  the  first  preheater,  the 
anthracene  oil  condenses  first  and  is  tapped  off  at 
a  point  about  halfway  down  the  worm,  whilst  the 
creosote  oil,  which  condenses  in  the  lower  half,  is 
drawn  off  at  the  bottom.  The  first  still  may  be 
heated  by  the  hot  gases  escaping  from  the  furnace 
under  the  second  still,  and  any  permanent  gas  not 
condensed  in  the  water  condenser  may  be  utilised 
for  heating  the  stills. — L.  A.  C. 

Carbazole ;  Manufacture  or  isolation  of .    Burt, 

Boulton  and  Havwood;  Ltd.,  and  F.  D.  Miles, 
London.  Eng.  Pat.  139,981,  19.6.19.  (Appl. 
15,440/19.) 

Crude  carbazole,  or  a  mixture  containing  carbazole, 
is  heated  with  an  alkali  metal,  or  an  alkali  metal 
oxide  or  hydroxide,  in  the  presence  of  an  indifferent 
solvent,  e.g.,  naphthalene,  or  toluene  under  pres- 
sure, at  a  temperature  below  the  melting  point  of 
the  alkali-carbazole.  The  solvent  is  subsequently 
removed,  and  the  alkali-carbazole  is  decomposed  by 
boiling  with  water. — L.  A.  C. 

Hydrocarbon;  Process  for  the  manufacture  of  lower- 
boiling    from    higher-boiling    hydrocarbon 

[toluol  from  xylol'].  A.  E.  Houlehan,  Assignor  to 
E.  I.  du  Pont  de  Nemours  and  Co.,  Wilmington, 
Del.   U.S.  Pat.  1,334,033,  16.3.20.   Appl.,  25.5.17. 

Xylol  is  subjected  to  the  action  of  anhydrous  alu- 
minium chloride  whereby  toluol  is  produced  and  is 
distilled  off  continuously. — A.  E.  D. 

Sulphonation  and  chlorination  of  aromatic  sub- 
stances. H.  N.  Morris  and  Co.,  Ltd.,  and  H.  N. 
Morris,  Manchester.  Eng.  Pat.  140.007,  5.6.18. 
(Appl.  21,360/19.) 

An  aromatic  hydrocarbon  and  either  sulphuric  acid 
or  liquid  chlorine  are  led  through  atomisers  into  the 
mixing  chamber  in  the  apparatus  described  in  Eng. 
Pat.  139,234  (this  J.,  1920,  291a),  and  the  mixed 
liquids  pass  through  a  chamber  or  series  of  chambers 
maintained  at  the  desired  temperature,  and,  in  the 
case  of  chlorination,  containing  a  catalyst. 

— L.  A.  C. 

Sulphonation  of  hydrocarbons  of  the  aromatic 
series.  L.  M.  Dennis,  Ithaca,  N.Y.  U.S.  Pat. 
1,332,203,  2.3.20.     Appl.,  6.7.17. 

/J-Naphthalenesulphonic  acid  is  extracted  from  the 
mixture  obtained  by  sulphonating  naphthalene 
with  about  75%  sulphuric  acid,  and  the  solution 
obtained  is  cooled. — L.  A.  C. 

Carbazole ;  Production  of  high-percentage .    H. 

Leroux,  Assignor  to  Soc.  d'Eclairage,  Chauffage, 
et  Force  Motrice,  Paris.  U.S.  Pat.  1.318,212, 
7.10.19.     Appl.,  31.10.18. 

See  Eng.  Pat.  121,455  of  1918;  this  J.,  1920,  9  a. 

Gasifying  pitch.     Ger.  Pat.  314,996.     See  IIa. 

Lubricating  oils.     Ger.  Pats.  301,774 — 5.    See  Ha. 

Lubricating  oil.     Ger.  Pat.  310,653.     See  IIa. 

Lubricating  oils.     Ger.  Pat.  315,554.     See  IIa. 

Rubber  composition.  Plastic  composition.  U.S. 
Pats.  1,334,060-1.     Sec  XIV. 
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IV.    COLOURING  MATTERS  AND  DYES. 

\nt  •li/f  stuffs :  BmtidinoqytinonBt  and  bwfinnmyt- 
■  1  at  K.  Brass  and  O.  l'app.    !'•  < 

1990,  53,  4-16-  183. 

■  ink  .  ui  ill.  H-.  -  with  ml  uij  union,'  to  yield  ben- 

iidino  toluqoinone.  CH  r.ll.i);  .Ml  C.  .11,  (    II,  Ml 

u  ilurk  violit  powder  which  cannot  hi  preserved  in 

I   with  air,   and  which  dyes  cotton  in  brown 

lintly  alkaline  vat,  the  colonr  being, 

1  io   to  polymerised  products  of  the  dye. 

.  onditions     iiii'thyhiniliiiii-; -Ih-H7»- 

qoinone  yields    a    mixture  ol    much    3-benridino- 

a-metfaylanilinobenzoquinone      and       little      \\ 

bia  -  ">  -  metbylanilinobenzoquinonvl  -  2  -  benzidine 

CH.(0,H.)NC,H,01NHC.H4-]„       which       have 

.similar   tinctorial   properties    mul    dye  cotton    in 

yellowish-brown  shades   from  a  yellow   rat.     Di-o- 

aniaidine     and  ulinobensoquinone     give 

2  -  ill     ..  -  anisidino  -  5  -  methylanilvnoDennoquinone, 

il    A        .     1M)     '    Ml''   C  II   MICH)   •    (II 

,(KII    ML,    in. p.    124°— 128°  C.   (decomp.)    afW 

ing    iruiii    120°    (.'..    and    NN  -bis-e-methyl- 

anilmobenzoquinonyl-  2-dianisidine   [CH,(C,H,)N" 

Ml  (    II  (OCHsV]„      m. p.      I'll      216°  C., 

which,    on    cotton,    yield     brownish    shades    with 

lency     towards    olive       NN'-Bis-o-naphtho- 

nuinonyl-S-dianiBidinerC„H,O,NHC.H,(0CH1)-]t. 

ish-violet    crystalline    powder,    m.p.    303° — 

( '..  which  dyes  cotton  in  violet  shades,  is  pre- 

from     o-naphthoquinone    and    dianisidine, 

NN'-bia-SHchloro-a-naphthoqninonj  hKaniai- 

(iiin-.    red    needles,    m.    p.    27<)  -  2,2°   C;,    giving 

brownish-violet  shades  on  cotton,   is  similarly  de- 

rn.sl    from    2.3 -diehloro -o- naphthoquinone,      o- 

Ethozybenzidine  and  a-naphthoquinone  yield   \  \ 

bis-o-iiHplitliii.|iiiiinii\ ■  l-3-i 't In ix\  benzidine,     C10H5O,- 

Ml  (    II     in     il   ,c  II, Ml  i      1IO.    violet,  -  blown 

needli  279°— 281°  C,    which    gives    violet 

on  cotton.        2-Anilino-3.5.6-triehlorobenzo- 

quinone   is  oxidised   by   manganese  dioxide   in   the 

sulphuric    acid    to    3'-anilo-2'.5' .3.5.6- 

hlorodibenBoquinonvlaniline,    C,  O,  CI,  '  N 

■  C  II  i  c  (i  CI.NHC.H  ,.  bluish-grey  leaflets,  which 

do  not  m.'lt  below  3<Ml"  ('.,  and  which  dye  cotton  in 

dull  brown  shades.    (Cf.  J.  C.  S.,  i.,  398.)— H.  W. 

flu  mtitii.ru'  'ration  of .     P.  A.  House- 

man  oil     K    -    nt.     J.  Ind.  Eng.  Chem.,  1920, 
12.  173—174. 
Cm  siun  logwood  •  ztrai  t,  free  from  dust,  is  placed 
in  a  cylindrical  vessel  fitted  with  a  reflu*  condenses  , 
ether  vapour  from  a  fiaflfe  passes  into  the  top  of  tin- 
cylinder,  i-  condensed,  and  falls  on  to  the  contents 
of  the  cylinder}   the  ethereal  extract  siphons  con- 
tinuously bark  into  tin-  Mask.      The  latter  is  heated 
ally  :  a  mercury  manometer  on  tho  flask  is  in 
with  a   relay  which  cuts  off  the  current  if 
re  develops  in  the  apparatus  owing  to  incom- 
indi-nsation  of  the  ether.     AVhen  the  extrac- 
tion is  Sniahed  a  tap  on  the  siphon  is  closed  and  the 
ether  distilled  from  the  Mask  into  the  cylinder.    The 
residue  of  crude  hamatoxylin  in   the  flask  is  dis- 
solve! in  liot   water  and  the  solution  filtered;  pure 
toxylin  crystallises  out  as  the  solution  cools. 

— W.  P.  S. 

>"        *■•  Blacks.     A.  Angeli  and  C.  Lutri.     Atti  R. 
I.    I.inc.-i.     1920,    29.    I..     H-22.       (Compare 

thi*  J..   1M9,  189a.) 

In  presence  of  water  or  in  alcoholic,  ethereal,  or 
benzene  solution,  pyrrole  and  quinone  react, 
giving,  a  black,  amorphous  compound,  which  closely 
let  Pyrrole  Blacks  and  melanins,  and  is 
apparently  formed  by  the  interaction  of  3  (or  4) 
moils,  of  pyrrole  and  5  (or  7)  mols.  of  quinone.  Under 
similar  conditions  indole  does  not  react  with  pyr- 
role, but  the  bitter  (1  mol  )  and  1 . 1-naphthoquinono 
(3  mols.)  yield   a  compound   crystallising  in   violet- 


black  needles.  Isatin  and  pyrrole  also  read 
readily,  Oxidation  of  pyrrole  by  means  of  hydro- 
gen p.i  ox  nle  yields  a  Pyrrole  Black  and  a  Com- 
pound, t  II  ON,,  which  crystallises  in  almost 
colourless  needles,  m  p.  136°  0.  {Of.  J.  C.  8.,  i., 
397.)      I     II     I' 

7'ii/-i'.-  in  i./.    Marqneyrol  and  Cam       -  ■   \X1I. 
Patknts. 

Disazo  dyestuffs:  Manufacture  of  new  utUov . 

G.  B.  Ellis,  London.  From  Chemical  Works, 
formerly  Bandos,  Basle,  Bwiteerland.  Eng.  Pat. 
132,995,  L.5.19.     (Appl.  10,887/1',).) 

Tbth-izotiskii  I.  I'-dia  in  modi  phony  l-2.2'-dicarboxylio 
acid  is  combined  with  o-hydroxycarboxylio  acids  of 
tho  benzene  series,  ,-.,/.,  salicylic  mid,  4-hydroxy- 
isophthalie  acid,  or  o-  or  m-crcsotic  acid.  The  pro- 
ducts give  yellow  shades  when  printed  on  cotton 
with  chromium  or  chromium-aluminium  mordants. 

I  0  <<'</'.<;  /  ri  duction  of .  J.  L.  Kane,  Phila- 
delphia, Pa.  U.S.  Pat.  1,333,807,  16.3.20.  Appl., 
19.6.19. 

As  an  improvement  in  tho  production  of  azo  dyes, 
an  aromatic  amine  is  treated  with  a  starchy 
material  in  aqueous  suspension. — L.  A.  C. 

Azo  dyestuffs  dyeing  mordtmtedgoodt.  H.Fritzsche, 
Assignor  to  Society  of  Chemical  Industry  in 
Basle,  Switzerland.  U.S.  Pat.  1,325,841,  23.12.19. 
Appl.,  14.12.18. 

See  Eng.  Pat.  126,460  of  1918;  this  J.,  1919,  457*. 


V.— FIBRES;  TEXTILES;  CELLULOSE; 
PAPER. 

|  ll'ooi.]  Causes  of  the  so-called  "  All  warden's  re- 
tiction."  P.  Krais  and  P.  Waentig.  Neue  Faser- 
stolfo,  1919,  1,  265—266.  Chem.  Zentr.,  1920,  91, 
II.,  209.  (See  this  J.,  1916,  416 ;  1917,  706.) 
Allwordf.n's  reaction  does  not  give  uniform  results 
with  all  kinds  of  wool  and  different  sections  of  the 
same  wool  fibre  behave  differently.  The  chlorino 
water  must  bo  freshly  prepared;  with  bromine  water 
the  swellings  separate  better  from  the  fibre.  The  re- 
moval el'  suint  and  grease  is  important.  Hairs 
containing  a  medullali  may  show  the  reaction  very 
distinctly;  feathers  do  not  react.  Both  in  the 
chlorine  reaction  which  causes  tho  formation  of  the 
swellings  and  in  the  treatment  with  alkali  which  re- 
moves tho  "  elasticum  "  from  the  wool,  there  is  an 
attack  on  the  protein  matters  of  the  wool.  The 
substance  sensitive  to  chlorine  is  a  protein  present 
in  the  fibrilhe  layer  or  in  a  cementing  substanco 
adhering  to  the  fibrilhe.  At  high  temperatures  the 
sensitiveness  of  the  test  to  the  influence  of  alkalis 
increases  to  an  extraordinary  degree,  so  that  at  the 
boiling  temperature  the  traces  of  alkali  which  are 
dissolved  from  an  ordinary  glass  vessel  are  sufficient 
to  cause  the  absence  of  the  reaction.  The  effect  of 
boiling,  however,  is  entirely  suppressed  by  traces  of 
acid,  and  the  reaction  remains  positive  after  an  acid 
treatment  which  would  certainly  have  an  injurious 
effect  on  the  quality  of  the  wool. — J.  F.  B. 

Fibre*    and    yarns,     especially    artificial    silk    and 

staple-fibre ;  Tensile  strength  of  .     P.  Krais. 

Neue    Faserstoffe,    1919,     1,    266—268.       Chem. 

Zentr.,  1920,  91,  II. ,  208.     (See  also  this  J.,  191!), 

895  a.) 
Stai'I.e-iihi'.i:  yarns  from  viscose  or  cuprammotiiuiii 
silks  show  n  loss  of  tensile  strength  on  damping  with 
water,  also  with  spinning  emulsions,  but  petroleum, 
amy]  acetate,  and  phthalic  acid  esters  impart  a 
distinct  increase  in  strength.  Heating  lor  a  short 
time  increases  the  strength  in  the  dry  condition, 
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but  the  strength  in  the  wet  condition  is  not  im- 
proved. As  regards  chemical  after-treatmente,  dye- 
ing with  chrome  yellow  has  a  favourable  effect  on 
viscose  yarns,  and  cuprammonium  yarns  are  im- 
proved both  by  chrome  yellow  and  by  treatment 
with  tannin-gelatin.  Chemical  after-treatments 
may  also  mitigate  the  tendering  of  artificial  silks  on 
damping. — J.  F.  B. 

Straw  and  wood  pulp  manufacture;  Utilisation  of 

spent  liquors  from  .    M.  Miiller.    Wochenbl. 

Papierfab.,  1919,  50,  2749—2750.  Chem.  Zentr., 
1920,  91,  II.,  151. 
Steam  is  admitted  to  the  digester  freshly  charged 
with  wood  in  order  to  create  a  vacuum.  The  whole 
of  the  hot,  black,  spent  liquor  from  a  previous  diges- 
tion is  then  pumped  on  to  the  prepared  charge, 
after  which  the  spent  liquor  is  quickly  forced  out 
again  by  steam  free  from  air.  In  this  way  the 
most  important  feature  of  Ungerer's  process  is 
utilised.  At  the  end  of  the  digestion,  in  the  manu- 
facture of  pulp  for  bleaching,  carbon  dioxide  and 
atmospheric  oxygen  must,  as  far  as  possible,  be 
excluded  from  the  digested  pulp,  for  which  reason 
blowing  out  the  charge  is  preferable  to  extraction  by 
Shank's  process.  The  freshly  blown-out  pulp 
should  be  treated  with  hot  fresh  caustic  liquor, 
which  is  drained  off  and  used  for  digesting  fresh 
wood.  The  destructive  action  of  the  liquor  on  the 
cellulose  may  be  avoided  by  using  the  process  de- 
scribed in  Ger.  Pat.  284,681  (this  J.,  1915,  1048). 

—J.  F.  B. 

Cellulose  mucilage.  C.  G.  Sohwalbe  and  E.  Becker. 
Z.  angew.  Chem.,  1920,  33,  57—58. 

The  parchment  ("  pergamyn ")  cellulose  men- 
tioned in  a  previous  paper  (this  J.,  1919,  858  a; 
1920,  58  a)  had  a  high  methyl  value  indicating  that 
the  treatment  had  left  considerable  quantities  of 
lignin  unattacked.  The  physical  properties  of  a 
number  of  cellulose  mucilages  were  investigated ; 
that  from  cotton  wool  was  almost  entirely  free  from 
fibres  exhibiting  structure,  but  some  of  the  parch- 
ment cellulose  mucilages  contained  fibre  debris.  In 
the  case  of  mucilage  prepared  from  soda-  or  sul- 
phite-cellulose by  grinding  in  an  edge-runner,  the 
Schopper-Riegler  sieve  apparatus  is  useless  for  de- 
termining the  degree  to  which  the  fibre  has  been 
converted  into  mucilage,  but  the  apparatus  gave 
more  trustworthy  results  with  mucilage  prepared  by 
prolonged  beating  in  the  hollander. — W.  P.  S. 

Cellulose  mucilage.  Hygroscopic  properties  of 
paper  containing  mucilage.  C.  G.  Schwalbe  and 
E.  Becker.     Z.  angew.  Chem.,  1920,  33,  58—59. 

Parchment  ("pergamyn")  cellulose  and  parch- 
mentised  paper  and  similar  products  have  a 
moisture  content  of  6 — 8%  after  exposure  to  the 
ordinary  atmosphere,  but  after  exposure  for  four 
hours  in  air  saturated  with  water  vapour  the  water 
content  increases  to  17 — 26%.  Previous  heating  at 
120°  C.  diminishes  this  property  of  absorbing  water. 

— W.  P.  S. 

Lignin;  Researches  on  .     //.  Potash  fusion  of 

the    lignosulphonic    acids.       M.  Honig  and  W. 
Fuchs.     Monatsh.,  1919,  40,  341—349. 

The  removal  of  the  sulphonic  groups  from  the 
barium  salts  previously  described  (this  J.,  1918, 
502  a)  by  fusion  with  caustic  potash  is  only  complete 
at  250° — 300°  C.  In  each  case  protocatechuic  acid 
was  the  sole  phenolic  product  obtained  (compare 
Melander,  this  J.,  1919,  625  a),  the  yield  corre- 
sponding to  13 — 19%  of  the  purely  organic  portion 
of  the  original  material.  The  sulphonic  acids  are 
therefore  complicated  aromatic  sulphonic  acids, 
containing  the  carbon-skeleton  of  protocatechuic 
acid.     (Cf.  J.  C.  S.,  i.,  291.)— J.  K. 


C.  F. 


Paper;  Testing  tearing  resistance  of  — 
Sammet.  Paper,  1920,  25,  1053—1054. 
The  Schopper  tensile  testing  machine  may  be  modi- 
fied so  as  to  afford  a  numerical  value  for  the  re- 
sistance to  tearing.  The  lever  arm  is  raised  to  a 
definite  position  up  the  scale,  and  a  strip  of  paper, 
about  6  in.  long  and  li  in.  wide,  is  slit  at  one  end 
to  a  depth  of  2  in.  One  of  the  slit  ends  is  then 
clamped  in  the  upper  jaw  and  the  adjacent  slit  end 
in  the  lower  jaw  of  the  machine,  and  the  strip  is 
brought  to  a  taut  condition  by  adjusting  the  hand 
wheel  and  starting  a  tear  in  the  paper  of  about  £  in. 
The  lever  arm  is  then  released  from  its  fixed  position 
and  exerts  a  tearing  force  on  the  paper  which  de- 
creases as  the  lever  falls.  The  lever  arm  comes  to 
rest  at  the  point  on  the  scale  where  the  resistance 
of  the  paper  balances  the  weight  of  the  falling  arm. 
The  results  are  concordant,  and  practical  working 
values  are  obtained  from  an  average  of  five  tests  in 
each  direction  of  the  web.  The  tearing  resistance 
of  machine-made  papers  is  slightly  higher  acrosB 
the  web  than  along  the  web. — J.  F.  B. 

Glucosides.     Karrer.     See  XX. 

Patents. 

Broom  fibres;  Process  for  improving  .     Nessel- 

anbau-Ges.m.b.H.,    Berlin.       Ger.    Pat.   315,754, 
10.9.18. 

Broom  fibres  are  treated  with  strong  caustic  soda 
solution  or  substances  with  similar  action,  e.g., 
sodium  sulphide,  aluminate,  and  zincate.  The 
fibres  are  thereby  strengthened ;  they  become  curly, 
more  elastic,  and  softer,  and  a  good  spinning 
material  is  obtained. — J.  F.  B. 

Paper  yarns  and   textiles;  Process  for  softening 

.     C.  Bennert,  Grunau.     Ger.  Pat.  315,834, 

6.3.18. 

The  material  is  treated  with  the  decomposition  pro- 
ducts of  proteins,  such  as  protalbinic  and  lysalbinic 
acids  or  their  salts,  alone  or  in  conjunction  with 
other  suitable  substances.  When  these  substances 
are  added  to  the  dyebaths  in  which  cellulose  textiles 
are  to  be  dyed,  they  promote  the  absorption  of  the 
dyestuff  and  give  more  brilliant  shades. — J.  F.  B. 

Straw  and   similar  stem  and   bast  fibres;  Manu- 
facture of  a  spinning  and  weaving  fibre  from . 

Geraer     Jute-Spinnerei     und     Weberei     A.-G., 
Triebes.     Ger.  Pat.  316,109,  14.5.18. 

The  raw  material  is  boiled  with  a  solution  of  4 — 15% 
of  sulphides  or  polysulphides  of  alkalis  or  alkaline 
earths  to  which  caustic  soda  is  added  in  the  propor- 
tion of  1  to  4,  until  the  pectin  and  lignin  matters 
and  the  silica  are  dissolved ;  the  digested  mass  is 
then  resolved  into  separate  fibres  by  the  force  of  hot 
or  boiling  water  directed  in  the  manner  of  a  water- 
fall upon  it,  being  at  the  same  time  washed  free 
from  sulphides.  In  order  to  avoid  hardening 
during  drying,  the  ma6S,  immediately  after  the 
treatment  with  water,  is  further  treated  with  dilute 
aqueous  hydrochloric  acid,  then  thoroughly  washed 
and  dried.— J.  F.  B. 

Fibres  [peat  moss'];  Process  for  converting  short, 

brittle into  a  condition  suitable  for  spinning. 

H.     Deelen,     Amersfoort,     Holland.    Ger.    Pat. 
316,511,  22.2.18. 

Peat  or  peat  moss,  previously  freed  from  impurities, 
is  treated  with  a  dilute  solution  of  soap  or  emulsion 
of  fat  in  such  a  way  that  the  individual  fibres  are 
penetrated  by  the  fatty  matter,  and  the  production 
of  a  pasty,  sticky  mass  is  avoided.  The  impregna- 
tion may  take  place  during  the  separation  of  the 
impurities  by  shaking  or  other  mechanical  treat- 
ment of  the  fibrous  material,  or  else  after  it  has 
been  washed.  Yarns  can  be  spun  from  the  treated 
peat  or  peat  moss,  which  do  not  shrink  under  the 
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influence  of  uir  and   moisture,   and   which  are  ex- 
and  pliable,  suitable  for  weaving  in 
inction  irith  stronger  materials,  such  as  wool, 
.  ..r  jute. — J.  F.  B. 

../in,/    fabric*    of    all    kind*.      Badische 

Aiiilm-   mill  Sodafabrik,   Ludwig&haien.       Qer. 

Pat,  903,890,  2.8.17. 

Tub   fabriaa   aro   treated    ■ ith  emulsions  of  crude 

paraffin   and   alkaline  substances.     Crude   paraffin, 

unlike  the  purified  hydrocarbons,  readily  forma  with 

alkalis  emulsions  wlm  h  an'  stable  in  tho  cold.     The 
ote  in  the  crude  paraffin  exerts  a  disinfectant 
action.    .1.  II.  L. 

dp;  Dyeing  with   insoluble  artificial 

ring  matters.  Farbw.  vorm.  Meister,  Lucius, 
ui.d  Uriining,  Hdchst.    Ger.  Pat.  316,369,  5.8.17. 

Tue  paper  pulp  is  intimately  mixed  h  ith  tho  colour- 
ing matters  converted  into  a  soluble  form,  or  with 
the  soluble  components  from  which  the  colouring 
matters  are  formed,  in  tho  presence  of  a  small 
amount  of  water.  The  process  is  conducted  not  in 
i  lie  hollander,  but  in  edge-runners,  pulping 
mm  bines,  and  kneading  machines  or  other  appli- 
snOM  which  ensure  the  intimate  mixing  of  the 
pulp  with  only  small  quantities  of  water. — J.  F.  B. 

icboard,   paper,   and  the  like   containers;   Im- 

tnating  or  saturating  and  subsequently 

draining  the  same.  J.  Spicer  and  Sons,  Ltd., 
London.  From  A.  E.  Shirlow,  Glen  Huntly, 
Vn  toria.  Eng.  Pats.  139,533  and  139,534,  1.11.18. 
(Appls.  17,902  and  17,906/18.) 

l'apcr-pulp;  Separator  for  .     J.  White,  Edin- 
burgh.      U.S.    Pat.     1,333,287,    9.3.20.      Appl., 
1.19. 
Skb  Eng.  Pat.  131,418  of  1918;  this  J.,  1919,  759a. 

Farchmentised  paper,  vulcanised  fibre,  and  the  like; 

Manufacture  of .  R.  H.  Clayton,  Manchester, 

I.  Huebner,  Cheadle  Hulrae,  and  H.  E.  Williams, 
Assignors  to  The  Manchester  Oxide  Co.,   Man- 
I'.S.    Pat.    1,333,465,   9.3.20.     Appl., 
10.6.19. 

See  Eng.  Pat.  124,979  of  1918;  this  J.,  1919,  358  a. 

I'  ■■rhment-paptr;  Process  of  manufacturing  . 

W.  Dagnall,  Hampton  Wick.  U.S.  Pat.  1,334,843, 
it  3.20.    Appl.,  4.2.19. 

So  Eng  Pat.  123,594  of  1918;  this  J.,  1919,  283  a. 
Lubricating  oil.    Ger.  Pat.  316,028.    See  Ha. 

llrat  initiating  material.     Ger.  Pats.  304,239—40. 
IX. 

lit  material.    U.S.  Pat.  1,331,519.    See  XI. 

Saccharifying  plant   material.     Ger.   Pat.  305,690. 
Nee  XVIII. 

Mar  from  wood.    Ger.  Pat.  305,090.    See  XIXa. 


VI.    BLEACHING;  DYEING;   PRINTING; 
FINISHING. 

Patents. 
Dyeing  machine.    H.  M    Dudley,  Philadelphia,  Pa. 

i    -    Pata.  (a)  1  ,333,  188  and  (b)  1,332,489,  2.3.20. 

Appl  ,  28  9  and  20.1U.17. 
(j  U  iihin  a  dyeing  chamber  are  arranged  a  series 
of  fibre  chambers  each  composed  of  non-perforated 
sides,  a  forannnous  bottom  plate,  and  a  foraminous 
top  plate  arnica  ran  be  moved  within  the  chamber 
and  held  in  anv  desired  position  with  respect  to  the 


bottom  plate.  Liquid  can  be  forced  in  either  direc- 
tum i  In  ough  the  fibre  chamber,  (b)  A  fibre  chamber 
ill  which  the  si/.c  can  Ik>  varied  is  formed  of  non- 
perforau-il  sides  and  movable  foraminous  top  and 
bottom  plates,  spaced  outwards  from  which  are  two 
other  foraminous  plates.  By  means  of  a  pump 
liquid  can  bo  circulated  in  either  direction  through 
lis.'  device  and  through  a  reserve  tank. 

[Aniline]  Iliac k ;  Production  of  upon  textile 

fibres.  ES.  A.  Fourncaux,  Manchester.  Heissue 
ii  B34,  33.8.30,  of  U.S.  Pat.  1,877,066,  87.8.18. 
Appl  ,  14.8.19. 

See  Eng.  Pat.  116,562  of  1917;  this  J.,  1918,  463  a. 
8oftening  paper  yarns.  Ger.  Pat.  315,834.  See  V. 
Dyeing  paper  pulp.     Qer.  Pat.  316,369.    See  V. 


VII.    ACIDS;   ALKALIS;  SALTS;   NON- 
METALLIC  ELEMENTS. 

Sulpliuric  acid  containing  oxides  uj  nitrogen;  Sapid 

aecolorisation   of   strong  .      K.   Rosenstand- 

Woldike.     Chem.-Zeit.,   1920,  44,  255. 

The  addition  of  peroxides  of  lead  or  barium  results 
in  the  formation  of  hydrogen  peroxide,  which 
oxidises  the  nitrogen  oxides  to  nitric  acid.  The  lead 
or  barium  formed  is  precipitated  as  sulphate,  which 
is  insoluble  in  the  cold  acid.  So  small  an  amount 
as  0'001 — 0"01  %  of  hydrogen  peroxide  will  effectively 
decolorise  ordinary  acid,  whilst  1  %  suffices  for  an 
almost  black  material. — A.  E.  D. 

Sulphuric  acid;  Gravimetric  determination  of . 

L.  W.  Winkler.    Z.  angew.  Chem.,  1920,  33,  59— 

60. 
Dry  barium  sulphate  evolves  a  small  quantity  of 
sulphuric  anhydride  when  ignited.  When  sulphuric 
acid  is  precipitated  from  a  potassium  sulphate  solu- 
tion having  an  acidity  of  about  2V/100,  the  weight 
of  precipitated  barium  sulphate  (about  0"3  grm.) 
dried  at  130°  C.  should  be  multiplied  by  10045,  or 
that  of  ignited  barium  sulphate  by  T0099,  in  order 
to  obtain  the  correct  weight. — W.  P.  S. 

Nitrogen  oxides;  Improvements  in  the  industrial 

production  of  in  arc  furnaces.     F.   Gros. 

Comptes  rend.,  1S20,  170,  811—813. 
There  is  considerable  loss  of  energy  in  the  fixation 
of  atmospheric  nitrogen  in  electric  arc  furnaces 
owing  to  the  humidity  of  the  atmosphere  and  its 
relatively  low  oxygen  content.  Yields  at  least  50% 
higher  per  kilowatt-hour  can  be  obtained  by  using 
dry  gases  and  artificially  increasing  the  oxygen  con- 
tent up  tn  50  'lhe  nitrogen  peroxide  can  be  col- 
lected by  cooling  the  issuing  gases  to  low  tem- 
peratures. The  gases  circulate  in  a  closed  circuit, 
thus  remaining  dry,  dry  oxygen  and  nitrogen  being 
introduced  as  required.  The  nitrogen  peroxide 
collected  as  above  may  be  converted  into  nitric  acid 
of  any  strength  required.  The  heat  recoverable 
from  "the  gases  issuing  from  the  furnaces  is  more 
than  equivalent  to  the  energy  necessary  for  work- 
ing the  cooling  apparatus  and  for  the  manufacture 
of  the  neces<ar>   oxygen.  —  \V.  U. 

Nitrogen;  Theoretical  study  of  fixation  of by 

the  electric  arc.  C.  P.  Steinmetz.  Chem.  and 
Met.  Eng.,  1920,  22.  299—301,  353—357,  411—416, 
IV. -462. 
The  theoretical  factors  involved  in  the  fixation  of 
nitrogen  by  the  electric  arc  method  have  been  ex- 
tensively studied  by  the  author.  His  investigations 
include  a  consideration  of  the  reaction  velocities 
and  thermal  equilibrium,  tables  of  thermal  nitrifi- 
cation constants,  reaction  periods  and  velocities  in 
air  being  given.    The  influence  of  the  rate  of  cooling 
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is  illustrated  by  curves.  The  employment  of  multi- 
ple arcs,  and  the  cooling  of  the  arc  by  adiabatic 
expansion  and  molecular  diffusion,  are  discussed,  as 
well  as  the  effect  of  the  arc  in  dissociating  N„  03, 
and  NO.  Finally,  the  principles  of  the  arc  and  the 
characteristics  of  the  various  types  have  been 
studied  and  compared. — \V.  J.  W. 

Ammonium    sulphate:    Caking    of    .      C.    G. 

Atwater  and  J.  F.  W.  Schulze.    Chem.  and  Met. 
Eng.,  1920,  22,  373—374. 

The  caking  of  certain  samples  of  ammonium  sul- 
phate was  found  to  be  due  to  the  presence  of 
pyridine  sulphate,  which  causes  the  material  to 
absorb  moisture  on  damp  days,  subsequent  loss  of 
this  on  dry  days  producing  a  caking  effect.  Phenols 
do  not  cause  the  phenomenon.  By  passing  dry 
ammonia  gas,  preferably  preheated,  through  the 
sample,  or  by  treatment  with  very  dilute  ammonia 
liquor,  pyridine  is  liberated  and  the  absorption  of 
moisture  and  caking  become  inappreciable.  (C/this 
J.,  1920,  101  T.)— W.  J.  W.  

Ammonium  nitrate;  The  formaldehyde  method  for 

determining .     J.  T.  Grissom.     J.  Ind.  Eng. 

Chem.,  1920,  12,  172—173. 

Neutral  20%  formaldehyde  solution  is  added  to  the 
ammonium  nitrate  solution,  the  mixture  heated  to 
60°  C,  and  titrated  with  N/3  sodium  hydroxide 
solution,  using  phenolphthalein  as  indicator.  The 
reaction  proceeds  according  to  the  equation : 
GCH.,0  +  4NIL.NO,  +  4NaOH  =  C„H1=N4+4NaNO,+ 
10H2O.  The  results  are  consistently  about  0'25% 
too  low.— W.  P.  8. 

Ammonium  chloride;  Phenomena  observed  during 
the  melting,   freezing,   and   boiling   of  mixtures 

of and  other  chlorides.    K.  Hachmeister.   Z. 

anorg.  Chem.,  1919,  109,  145—186. 

The  inversion  temperature  of  ammonium  chloride 
lies  at  174°  C.  The  following  melting  points  are 
given:  cuprous  chloride  425°  C,  lithium  chloride 
605°  C,  zinc  chloride  283°  C,  cadmium  chloride 
568°  C,  ferric  chloride  303°  C,  thallous  chloride 
427°  C,  and  lead  chloride  501°  C.  In  addition  to 
binary  compounds  of  ammonium  chloride  with  the 
above  named  chlorides,  alreadv  known,  the  follow- 
ing also  exist:  CdCl,,NH,Cl;'  2ZnCL,NH,Cl,  and 
FeCl3,NH4Cl.  The  compound  FeCl3,NH4Cl  pos- 
sesses a  definite  boiling  point,  386°  C.  (Cf.  J.C.S., 
May.)— J.  F.  S. 

Caustic  pot  settings.     F.  G.  Wheeler.     Chem.  and 
Met.  Eng.,  1920,  22,  372—373. 

For  securing  economical  working  and  long  life  of 
plant  in  caustic  soda  manufacture,  a  high  tempera- 
ture must  be  maintained  in  the  furnace,  and  the 
ash-pit  should  hold  a  small  amount  of  water  so 
that  steam  passes  with  the  air  through  the  grates 
and  keeps  them  clinkered.  A  combustion  chamber 
behind  the  grate  enables  the  soot  to  be  burned 
before  the  hot  gases  are  chilled  by  the  pot,  and  so 
reduces  smoke.  Baffles  are  placed  in  the  flue  to 
keep  the  gases  close  to  the  pot  before  escaping  up 
the  stack.  The  life  of  the  pots  is  increased  by  pro- 
tecting them  from  any  blow-torch  effect  of  the 
flames  by  means  of  a  guard  wall  thin  enough  not  to 
hold  the  heat  or  reflect  it  into  the  furnace.  The 
pots  themselves  should  be  so  arranged  as  to  facili- 
tate turning  them  periodically. — W.  J.  W. 

Nitrates;  Effect  of  chlorides  on  the  nitrometer  de- 
termination of  .     M.   T.   Sanders.     J.   Ind. 

Eng.  Chem.,  1920,  12,  169—170. 
In  the  determination  of  nitric  acid  in  sodium  nitrate 
by  means  of  the  nitrometer,  it  is  not  possible  to 
obtain  results  accurate  within  0"1%  if  the  nitrate 
contains  more  than  15%  of  its  weight  of  sodium 
chloride.— W.  P.  S. 


Copper  sulphate;  Eapid  determination  of  in 

works    liquors.      E.     C.    Carron.      Ann.    Chim. 
Analyt.,  1920,  2,  69—71. 

The  amount  of  copper  sulphate  in  the  solutions  at 
various  stages  of  the  manufacture  may  be  deter- 
mined with  an  accuracy  within  1  %  by  a  simple 
process  of  centrifuging.  The  liquors  must  not  con- 
tain more  than  20 — 25  grms.  of  acid  per  litre,  and 
the  temperature  of  the  mother  liquors  after  centri- 
fuging must  not  be  below  22°  C.  The  average  con- 
traction of  the  liquors  after  taking  the  sample  is 
about  4%,  whilst  the  copper  sulphate  crystals 
separated  by  centrifuging  have  sp.  gr.  T86:  Fifty 
c.c.  of  hot  liquor  is  measured  into  each  of  two 
copper  tubes,  which  are  placed  for  15  to  20  mins. 
in  a  cold  water  bath,  60  as  to  lower  the  temperature 
from  90°  to  about  35°— 40°  C,  and  then  contrifuged 
for  3  to  4  mins.  The  mother  liquors  from  the  tubes 
are  then  drained  into  a  graduated  burette.  Their 
volume  deducted  from  96  gives  the  number  of  c.c. 
occupied  by  the  crystallised  copper  sulphate,  and 
the  latter  value  multiplied  by  T86  gives  the  weight 
of  that  salt.  The  amount  of  copper  sulphate  re- 
maining in  solution  in  the  mother  liquor  may  be 
found  by  determining  the  temperature  of  the 
liquid  and  referring  to  a  table.  At  10°  C.  the 
liquor  contains  3176  grms.;  at  15°  C,  337-1;  at 
20°  C,  3567;  at  25°  C,  378-1 ;  and  at  30°  C,  401-6 
grms.  per  litre. — C.  A.  M. 

Catalysis.  VII.  Catalysis  in  heterogeneous  systems. 
N.  R.  Dhar.  Proc.  K.  Akad.  Wetensch.,  1920, 
22,  570—575. 

The  velocity  of  solution  of  anhydrous  ferric  sul- 
phate in  water  can  be  increased  by  the  presence  of 
reducing  agents  such  as  stannous  chloride  or 
ferrous  sulphate.  "When  20%  nitric  acid  in  excess 
acts  on  copper  at  18°  C.  so  that  the  whole  of  the 
copper  is  dissolved,  the  action  is  accelerated  by  both 
ferrous  and  ferric  salts  as  well  as  by  a  number  of 
other  compounds.  Oxidising  agents,  as  hydrogen 
peroxide,  chromic  acid,  etc.,  retard  the  action  of 
the  acid.  There  is  a  small  group  of  substances 
which  in  very  small  concentration  exert  a  slight 
accelerating  effect,  whilst  in  larger  concentrations 
they  have  a  retarding  effect.  It  is  shown  that 
nitrous  acid  is  formed  by  the  action  of  nitric  acid 
on  ferrous  salts. — AV.  G. 

Lead  chromates.     M.   Groger.     Z.    anorg.   Chem., 

1919,  109,  226—234. 
Normal  lead  chromate  is  prepared  by  adding  20 
c.c.  of  2V/1  potassium  chromate  to  19  c.c.  of  N/l 
lead  acetate.  If  40  c.c.  of  AT/1  lead  acetate  is 
treated  with  10  c.c.  of  potassium  chromate  and  the 
mixture  evaporated  to  dryness  on  a  water  bath  and 
washed  with  water  the  basic  compound,  PbO, 
PbCrO,,  is  produced.  By  rubbing  2  grms.  of  normal 
lead  chromate  with  30  c.c.  of  iV/1  potassium 
acetate,  evaporating  to  dryness  on  a  water  bath, 
and  washing  with  water,  a  lead  potassium  chromate, 
2PbCr04,K2Cr04,H20,  is  obtained.— J.  F.  S. 

Lead  cyanide.    ,N.  M.  Gupta.     J.  Ind.  Inst.  Sci., 

1914,  1,  47—48. 
The  precipitate  formed  by  the  interaction  of 
cyanides  and  lead  salts  in  aqueous  solution  is  a 
basic  salt,  and  varies  in  composition  with  the  con- 
centration of  the  solutions  employed.  On  boiling  a 
5%  solution  of  hydrogen  cyanide  with  the  pre- 
cipitated cyanide  under  a  reflux  condenser,  then 
filtering  the  liquid,  and  allowing  it  to  evaporate  in 
a  desiccator,  deep  yellow  needle-shaped  crystals  of 
lead  cyanide,  Pb(CN)2,  separated.  Lead  cyanide  is 
unattacked  by  concentrated  nitric  and  sulphuric 
acids  in  the  cold,  but  on  adding  water  to  a  crystal 
the  insoluble  oxycyanide  is  formed. — G.  F.  M. 


9.]       Cl.  VII.— ACIDS  ;    ALKALIS;    SALTS  ;    NON-METALLIC  ELEMENTS.       333  a 


im    nitride;    BeAaetew   of   towamb 

ide  and  ccwbem  dioxide).    F.  Fiohtor 
and  C.  Soholly.    II.  ilv.  Chun.  Acta,  1920,  I,  i 

Tn»  reactions  between  freshly  prepared  magnesium 
nitride  and  oarbon  monoxide  ana  carbon  dioxide 
lectiveh  at  I8600  C.  arc  expressed  by  the  equa- 
m     \      300    SMgO     N       M   .      \l    ,N,+ 
1    X.  Carbon  monoxide  causes  no 
chance  at  760    c.  ana  reacts  less  readily  than  the 
tide.     '1 1 1 . ■   reactions  probably  follow  upon  the 
iciation   of    the   nitride,    which    is   almost  com- 
.11  1500    C.     Aluminium  nitride,  which  dis- 
sociates much  less  readily  (Fiohter  and  Oesterheld, 
this  J..  1915,  548),  is  oxidised  by  oarbon  dioxide  at 
1300    C.  to  the  extent  of  only "89%.    (Cf.  J.C.8., 
M       •     .1.  K. 

Gadolinium.    Methods  of  separation  of  the  terbium 
ytterbium    earths.       H.    J.    Meyer    and    U. 
Mullet.    Z.  anorg.  Ohem.,  1919,  109,' 1—30. 

Gaooltnii  obtained  from  euxenite,  samar- 

skitc,  or  monaaite  residues.  When  the  mixture 
contains  little  oerium  earths  and  much  yttrium 
bj  the  gadolinium  is  separated  with  the  cerium 
ha  in  our  operation  by  the  potassium  doublo 
sulphate  method.  If  the  mixture  contains  much 
cerium  earths  the  major  portion  of  these  is  re- 
ntoved  by  the  double  nitrate  method.  In  either  case 
a  fruition  very  much  richer  in  gadolinium  is  ob- 
tained. This  is  converted  into  bromatea  and  the 
\  ct  r  in  in  earths  r.  moved  by  fractionation;  the 
ytterbium  earths  first  pass  into  the  mother  liquors, 
then  follow  the  erbium  earths,  and  last  Of  all 
yttrium.  It  is  essential  that  the  yttrium  should 
utiiclv  removed  at  this  point,  for  it  is  hardly 
separate  it  at  any  of  the  succeeding 
■taflBS,  The  main  fraction  contains  samarium, 
gadolinium,  neodymium,  terbium,  and  europium; 
it  is  converted  into  acetate  and  fractionated,  the 
fractionation  being  combined  with  the  fractionation 
of  the  double  bismuth  nitrates.  The  cerium  earths 
rapidly  separated,  and  a  hrown  mixture  of 
oxides,  containing  gadolinium  and  terbium,  is  ob- 
tained. Ties.,  elements  are  rapidly  separated  by 
fractional  precipitation  with  ammonia.  It  is  pos- 
sible, by  the  above  method,  to  obtain  pure 
gadolinium  oxide  in  a  few  months.  (Cf.  J.C.S., 
B       I  -J.  F.  s. 

'  ide.  E.  Paterno  and  A.  Mazzucchelli. 
Gazz.  Chim.  Ital.,  1920,  50,  30—53. 

Tiik  density  of  liquid  carbonyl  chloride  between 
-15'4°  and  +59-9°  C.  is  V 4264^-002326  t,  t  being 
in  ■  utigrado.     The  critical  temperature  is 

1-7  -  0  critical  density  0'5185,  critical  pressure 
about  .">!.>  a  tin.,  b.p.  8'0B°  C.  at  760  mm.  The 
chloride  decomposes  in  contact  with  pure  water, 
but  its  decomposition  products,  carbon  dioxide 
and  hydrochloric  acid,  retard  further  action,  which 
is  thus  depeadsml  on  diffusion;  acids  in  general  also 
a  the  interaction  of  water  and  carbonyl  chloride. 
Besides  the  ordinary  reaction  between  carbon  tetra- 
chloride and  fuming  sulphuric  acid,  CC14  +  2S0,= 
8,(>,t  I.  •  ('(  KM,,  in  presence  of  excess  of  the  hot 
IBg  a.  id  the  reaction,  CC1.+4SO,  =  28,0,01,+ 
1  ••  takes  place.      At   -15°  C.  liquid  carbonyl 

chloride  absorbs  chlorine,  giving  a  liquid  containing 
28'3%  of  free  chlorine.  Carbonyl  chloride  is 
absorbed  in  considerable  proportions  by  heavy 
lubricating  oils,  from  which  it  is  expelled  rapidly 
and  almost  completely  by  a  current  of  air.  (Cf. 
J.C  -      II       r-Jf.  IT  P. 

lefied  and  compressed  gate*;  Purification  of 

for  '•  .      L.  Moser.     Z.   anorg. 

m.,  1920,  110,  12")— 142. 

Cuth.iv  dioxide,  in  steel  cylinders,  is  generally 
86     W       pure,  and  may   cent. mi  small  quantities  ct 


oxygen,    nitrogen,    and   oarbon    monoxide,    rarely 

.•I    hydrogen    sulphide   and   sulphur   dioxide. 

It  can  be  completely  freed  from  oxygen  by  passing 
ii  a  rate  ol  i  6  litres  per  hour  through  a  paste  of 
■  hromium  acetate  and  then  through  a  16'  solution 
of  titanous  chloride  acidified  with  hydrochloric  acid, 
or  by  passing  over  red  hot  copper  ai  I  Hi  lures  per 
Incur.  Copper  has  no  reducing  action  on  carbon 
dioxide.  To  free  it  from  traces  of  carbon  monoxide 
the  gas  may  !»■  passed  ovc  r  asbestos  carrying  finely 
divided  cuprous  oxide  at  700° — 800°  C.  Hydrogen 
sulphide  can  be  removed  by  passing  the  gas  over 

pumice  stone  soaked  in  copper  .sulphate1  solution, 
and  sulphur  dioxide  bj  means  of  acidified  2A*  per- 
manganate solution.  Commercial  nitrogen,  pre- 
pared by  the  Linde  process,  has  only  to  bo  freed 
from  traces  of  oxygen.  The  best  wet  absorbent  is 
copper  gauze  in  ammonium  carbonate  solution,  the 
gas  being  subsequently  passed  through  concentrated 
sulphuric  acid  to  absorb  ammonia.  It  can  finally  bo 
passed  over  copper-asbestos  heated  to  700° — 800°  C. 

to  absorb  the  last  traces  ol  oxygen.  Hydrogen,  if 
prepared  electrolytically,  is  practically  freo  from 
imparities,   but  if  prepared  bj    the  Linde  process 

from  water-gas  it  may  contain  air.  carbon  dioxide, 
carbon  monoxide,  and  sometimes  arsine.  In  many 
cases    the    hydrogen    is    contaminated    with    iron 

pentacarbonyl,    formed    by    the    action    of   carl 

monoxide  on  the  steel  cylinder  under  pressure. 
Since'  it  is  pract  ically  impossible,  by  chemical  means, 
to  freo  the  hydrogen  from  this  impurity  or  its  de- 
composition products,  such  samples  are  unsuitable 
for  laboratory  use.  Commercial  oxygen,  prepared 
by  the  Linde  process,  contains  only  traces  of 
nitrogen,  which  cannot  be  removed  by  chemical 
means,  and  a  trace  of  carbon  dioxide  which  can  be 
removed  by  soda-lime.  Electrolytic  oxygen  may 
contain  up  to  4  ;  of  hydrogen,  which  can  be  re- 
moved by  passing  the  gas  over  heated  platinised 
asbestos  and  then  through  sulphuric  acid  to  remove 
the  water  formed.  Commercial  chlorine,  which  is 
generally  prepared  electrolytically,  is  purified  by 
liquefying  the  gas  from  the  cylinder  in  a  tube  im- 
mersed in  a  carbon  dioxide-ether  mixture,  allowing 
impurities  6uch  as  air  and  carbon  monoxide  to 
escape.  Sulphur  dioxide  can  be  purilied  in  the  same 
way  as  chlorine,  but  the  gas  as  supplied  is  pure 
enough  for  most  purposes.  Commercial  ammonia  is 
about  98  7',  pure,  the  remainder  consisting  of  water 
and  organic  substances,  such  as  pyridine,  methyl- 
amine,  pyrrole,  etc.,  which  are  difficult  to  remove. 
It  can  be  dried  by  means  of  lime  or  soda-lime. 

— E.  H.  R. 

Nitroglycerin  u-aste  acid.    Dodds.    See  XXII. 

Patents. 

SiiI i>Ii  uric   and   haloid   acids;   Production   of  . 

H.  Tobler,  Hackensack,  N.J.,  Assignor  to 
American  Bromine  Co.,  Maywood,  N.J.  IS. 
Pat.  1,332,581,  2.3.20.  Appl.,  9.1.19. 
St  i.i'HUR  dioxide  and  a  halogen  are  introduced  into, 
and  caused  to  combine  in,  a  stream  consisting  of  a 
mixture  of  tho  acids  with  water,  the  haloid  acid 
being  then  separated  by  the  action  of  sulphur 
dioxido  alone. — W.  J.  W. 

Nitric   acid;   Process   for  producing   .      T.    F. 

Banigan,  Kenvil,  N.J.,  Assignor  to  Hercules 
Powder  Co.,  Wilmington,  Del.  U.S.  Pat. 
1,882,195,  9.8.80.  Appl.,  13.8.19. 
A  stukam  of  a  mixture  of  pulverised  nitre-cake  and 
sodium  nitrate  is  subjected  to  a  simultaneous  tumb- 
ling and  progressive  movement,  the  supply  end  of 
the  stream  being  kept  at  a  low  temperature,  and 
the  discharge  end  at  a  high  temperature.  Tho  nitnc 
acid  produced  is  caused  to  How  in  a  contrary  direc- 
tion to  the  stream. — W.  •! .  W. 
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Ammonia;   Synthetic  production   of  .     F.   J. 

Metzger,  New  York.  U.S.  Pats,  (a)  1,313,314, 
(b)  1,313,315,  and  (c)  1,313,316,  19.8.19.  Appl., 
12.6.18. 

(a)  High  efficiency  is  attained  in  the  catalytic  pro- 
duction of  ammonia  from  nitrogen  and  hydrogen 
by  periodically  changing  the  temperature  during 
the  reaction  period  in  order  to  restore  the  catalyst. 

(b)  Synthetic  ammonia  is  produced  by  bringing  a 
mixture  of  hydrogen  and  nitrogen  into  intimate 
contact  with  a  fluid  catalytic  composition  consisting 
of  a  finely  divided  catalyst  in  an  organic  liquid 
vehicle,  e.g.,  a  finely  ground  mixture  of  cerium  or 
cerium  alloy  and  paraffin.  (c)  An  unsaturated 
organic  liquid,  e.g.,  cottonseed  oil,  is  used  as  or  in 
addition  to  the  organic  liquid  vehicle  specified  under 
(b).  The  unsaturated  substance  acts  as  a  "  pro- 
moter "  of  catalytic  activity. — L.  A.  C. 

Ammonia;     Apparatus     for     the     production     of 

synthetic .     R.  F.  Gardiner,  Clarendon,  Va. 

U.S.  Pat.  1,333,404,  9.3.20.    Appl.,  28.5.19. 

The  apparatus  consists  of  an  electrolytic  cell  of  the 
suction  type,  packed  with  a  diaphragm  of  "filtros," 
"  fruit  pit,"  and  cotton,  saturated  with  an  alkaline 
solution.  (See  also  U.S.  Pat.  1,328,082;  this  J., 
1920,  231  a.)— W.  E.  F.  P. 

Ammonia;  Process  of  recovering  — —  by  means  of 
sodium  bisulphate.  G.  N.  Vis,  Paris.  U.S.  Pat. 
1,332,419,  2.3.20.    Appl.,  25.10.18. 

Sodium  bisulphate  is  treated  with  ammonia  to  pro- 
duce crystallised  sodium  ammonium  sulphate,  and 
the  latter  is  heated  with  ammonium  sulphate  solu- 
tion. The  insoluble  residue  (sodium  sulphate)  is 
then  removed,  and  the  solution  is  cooled  to  produce 
crystals  of  ammonium  sulphate. — W.  E.  F.  P. 

Ammonia  coolers;  Process  and  apparatus  for  the 

working  of .    A.  Klonne.    Ger.  Pat.  314,362, 

8.12.17. 

Fluctuations  of  pressure  between  the  ammonia 
cooler  and  the  receptacle  for  condensed  liquid,  which 
is  connected  to  the  former  through  an  overflow  pipe, 
are  equalised,  without  loss  of  gas,  by  means  of  a 
device  parallel  to  the  overflow  pipe.  This  device 
consists  of  an  outer  cylinder  communicating  by  a 
pipe  with  the  gas  inlet  to  the  cooler,  and  an  inner 
cylinder  communicating  by  a  pipe  with  the  lower 
part  of  the  cooler  and  with  the  overflow  pipe.  Per- 
forations around  the  base  of  the  inner  cylinder, 
which  are  normally  covered  by  a  water-seal,  enable 
gas  to  pass  from  the  outer  to  the  inner  cylinder  in 
the  event  of  a  pressure  difference  sufficient  to  un- 
cover the  perforations.  Thus  whenever  the  pressure 
of  gas  at  the  inlet  to  the  cooler  exceeds  a  certain 
value,  gas  passes  directly  through  the  cylinders  to 
the  base  of  the  cooler  and  the  overflow  pipe. 

—J.  H.  L. 

Ammonium  bisulphate;  Process  for  producing  ■ 

from  ammonium  sulphate.  Badische  Anilin-  und 
Sodafabrik,  Ludwigshafen.  Ger.  Pat.  315,622, 
16.9.17. 

Normal  ammonium  sulphate,  which  can  be  readily 
prepared  by  interaction  of  ammonium  carbonate 
with  natural  sulphates,  is  heated  directly  by  flame 
gases,  preferably  rich  in  steam,  and  the  fused  am- 
monium bisulphate  is  withdrawn  from  the  hot  re- 
action zone  as  rapidly  as  possible. — J.  H.  L. 

Cyanogen   compounds;   Process   of  manufacturing 

.      H.  Foersterling,  H.   Philipp,  and  It.  N. 

Sargent,  Perth  Amboy,  N.J.,  Assignors  to  The 
Roessler  and  Hasslacher  Chemical  Co.,  New  York. 
U.S.  Pat.  1,332,439,  2.3.20.  Appl.,  29.10.13. 
Renewed  14.1.18. 

A  volatilisabib  metal  and  nitrogen  are  brought 
into  contact  with  excess  of  charcoal  and  heated  to 


about  the  boiling  point  of  the  metal.  When  the 
commencement  of  the  reaction  is  denoted  by  an 
appreciable  rise  in  temperature,  the  extraneous  heat 
is  discontinued,  and  the  combination  of  the  elements 
is  allowed  to  proceed  by  means  of  the  heat  of  re- 
action, most  of  the  cyanogen  compound  produced 
being  absorbed  by  the  excess  of  charcoal. — W.  J.  W. 

Alumina;  Method  for  the  production  of .  B.  F. 

Halvorsen,    Christiania.       U.S.    Pat.    1,333,020, 
9.3.20.    Appl.,  30.10.19. 

Alumina  is  produced  from  solutions  of  aluminium 
compounds  by  heating  with  ammonia  under  pres- 
sure.— W.  J.  W. 

Hydro  sulphite  liquors;  Preserving  from  de- 
composition. P.  Madntyre,  Clinton,  Mass.  U.S. 
Pat.  1,333,029,  9.3.20.  Appl.,  13.8.19. 
The  decomposition  of  hydrosulphite  liquors  is  pre- 
vented by  keeping  them  at  a  sufficiently  low  tem- 
perature and  excluding  oxidising  influences. 

— W.  J.  W. 

Titanium  compounds  from   titaniferous  material; 
Process  of  extracting  and  the  product  ob- 
tained thereby.     G.   Jebsen,   Assignor  to  Titan 
Co.   A./S.,   Christiania.        U.S.   Pat.    1,333,819, 
16.3.20.    Appl.,  12.10.17. 
Ferrotitaniferous   material    is   treated   with   sul- 
phuric acid,  and  the  resulting  slime  is  heated  to 
produce  a  solid  mass,  which  is  lixiviated  to  obtain 
a  solution  of  titanium  and  iron  compounds.     The 
quantity  of  acid  employed  is  less  than  that  required 
to  form  normal  salts  with  the  base-forming  material 
present  in  the  resulting  solution. — W.  E.  F.  P. 

Magnesium  carbonate;  Process  for  producing  light 

basic .     "  Lipsia  "   Chem.   Fabrik,  Miigeln. 

Ger.  Pat.  301,733,  20.2.17. 

A  solution  of  a  magnesium  salt  (e.g.,  waste  salts 
from  the  potash  industry)  is  treated  with  amnio- 
|  nium  magnesium  carbonate  at  a  temperature  not 
above  55°  C,  and  the  magnesium  carbonate  pro- 
duced is  separated  and  converted  into  the  basic 
carbonate  by  heating  with  water.  A  very  light 
normal  carbonate  is  obtained  which  on  boiling  with 
water  yields  a  basic  carbonate  about  twice  as  volu- 
minous as  itself. — J.  H.  L. 

Soda  alum;  Process  for  producing .     R.  Link- 

meyer,  Barby.    Ger.  Pat.  303,981,  21.6.17.    Addi- 
tion to  301,641  (this  J.,  1920,  64  a). 

i  In  the  process  of  the  original  patent,  water  is  added 
I  to  or  evaporated  from  the  melt  as  required,  in  order 
to  maintain  approximately  equimolecular  propor- 
I  tions  of  water  and  bisulphate  during  the  reaction 
period.  The  reaction  temperature  is  thereby  kept 
within  the  required  limits,  and  the  melt  acquires 
the  right  physical  characters. — J.  H.  L. 

Nitrous  gases;  Process  for  absorbing in  stages. 

H.     Pauling,     Berlin-Lichterfelde.       Ger.     Pat. 
306,353,  13.12.17. 

The  gases,  e.g.,  as  formed  by  combustion  of  air, 

are  subjected  to  counter-current  absorption  with  the 

|    absorbent  alternately  at  higher  and  lower  tempera- 

I    tures.     The  absorbent  may  be  circulated  so  as  to 

return  once  in  every  cycle  to  a  point  of  minimum 

temperature ;  it  may  be  passed  over  two  towers  and 

conducted  over  a  heater  in  passing  from  the  first 

to  the  second  tower  and  over  a  cooler  in  passing 

from  the  second  to  the  first,  so  that  the  gases  give 

up   heat  to   the   absorbent  in  the  first  tower  and 

withdraw  heat  therefrom  in  the  second.     This  ar- 

I    rangement  promotes  the  oxidation  of  nitric  oxide 

at  the  higher  temperature,  and  the  absorption  of 

the  nitrous  gases  at  the  lower  one. — J.  H.  L. 
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i;  Process  for  the  production  of  ammonia . 

i:  a  had,  Darmstadt  Gar.  Pat.  816,649,  96.4.17. 
Bmu  the  Separation  of  the  bicarbonate  from  its 
mother  liquor  sufficient  water  is  added  to  dissolve 
the  whole  of  the  ammonium  chloride  present.  The 
mailing  and  drying  of  the  bicarbonate  are  thereby 
litated. — J.  H.  I, 

Morcurie  oxide;  Electrolytic   production   of  

frum  mercury.  Consortium  fur  elektrochem. 
Industrie  Q.m.b.H.  Ger.  Pat.  315,656,  31.3.18. 
luK  alkaline  electrolytic  liquor  is  treated  with 
organic  substances  possessing  the  character  of  pro- 
ve colloids,  e.g.,  glue,  starch,  waste  liquors 
from  the  treatment  of  wood  and  cellulose,  caramel, 
dextrin,  etc.  The  current  efficiency  is  thereby 
increased  almost  to  the  theoretical,  and  the  mer- 
itiric  oxide  obtained  deposits  slowly  and  can  easily 
I.,  separated,  by  sedimentation,  from  metallic  mer- 
cury.— J.  H.  L. 

Aur  retort.  F.  W.  Becraft  and  A.  L.  Genter, 
Salt  Lake  City,  Utah,  Assignors  to  United  Kilters 
Corporation,  New  York.  U.S.  Pat.  1,332,537, 
9.8  90.    Appl.,  25.2.19. 

A  ■naiaONTAL,  rotary  cage  for  containing  sulphur 
ore  is  enclosed  in  a  casing  having  a  stationary  head 
and  a  shell  portion  which  is  movable  lineally  with 
ct  to  the  head.—  W.  E.  F.  P. 

Sulphur;   Process  for   obtaining   by   heating 

gyptum  icith  reducing  agents.  F.  Weeren, 
Neukolln.  Ger.  Pat.  301,712,  30.9.15. 
hub  is  produced  by  heating  gypsum  with  re- 
ducing agents  in  presence  of  silicious  fluxes  in  a 
hi. i  t  Furnace,  the  gypsum  and  the  silicious  fluxes 
!>•  mg  introduced  into  the  furnace  in  lumps.  A 
freely  flowing  slag  is  obtained  free  from  sulphuric 
acid,  calcium  sulphate,  or  calcium  sulphide. 

—J.  H.  L. 

Hydrogen;    Apparatus    for    producing    from 

tteam.       K.  Zoller,  Charlottenburg.      Ger.  Pat. 
300,761,  6.3.17. 

In  the  production  of  hydrogen  from  steam  by  alter- 
oxidation  and  reduction  of  iron  ore  or  other 
contact  agent,  the  latter  is  contained  in  two  or  more 
columns  so  connected  that  first  one  and   then  the 
other    receives  the   reducing  gases,    the   excess   of 
nhieh    mixed  with  air,  serves  to  preheat  the  alter- 
nate column,  whilst  the  steam  is  conducted  in  the 
direction.     The  contact  material  is  heated 
My,  the  u-ual  superheating  being  omitted. 

—J.  H.  L. 

11  id,  fen;  Process  for  producing  from  hydro- 
carbons mid  steam.  Badische  Anilin-  und  Soda- 
Fabrik,  Ludwigshafen.  Ger.  Pat.  306,301,  21.8.14. 
Addition  to  2W.S66. 

In  the  production  of  hydrogen  from  hydrocarbons 
and  steam  at  high  temperatures  by  means  of  nickel 
u  catalyst,  the  Bteam  is  partially  or  entirely  re- 
placed by  <:,rbon  dioxide.  The  reaction,  CH«  +  CO, 
=  2('i  I'll  ,  takes  place  to  an  extent  which  increases 
with  rise  in  temperature  and  in  the  concentration 

irbon  dioxide.  A  second  reaction,  however, 
til  0O-I  2H,0,  is  usually  the  predominant 

hut  the  products  can  be  converted  into  carbon 
dioxide  and  hydrogen  by  subsequent  treatment  with 
a  suitable  i  atalv.i  at  lower  temperatures. — J.  H.  L. 

Chloride*;  Preparation  of  anhydrous  metallic  . 

I'      I.      Hulin,    Grenoble,    France.        Eng.    Pat. 
1  in  1 1  t,  7.5.18.      (Appl.  7661/18.)      Addition  to 

B       I    -    Pit.  1  3' 1 1.567  of  1919;  this  J.,  1919,  6.30  a. 


Hniuiin  hydroxide!;  Process  for  preparing from 

barium  sulphide,  K.  A.  Barnes,  AUentown.  Pa., 
I  8  \  Eng.  Cat.  1  lo.L'97,  18.7.19.  t  \|.j.l. 
17,991/19.) 

Bu  D.S.  Pat,  1,816,183  01  1919;  this  J.,  1919,  819  a. 
Ammonia;  Synthetic  production  of .  G.  Claude, 

Assignor  to  L'Air  Liquids  (BOO.  Anon,  pour 
I'Etudeet  I'Bxploit  des.  Proc.  G.  Claude),  Paris. 
U.S.  Pat.  1.332, lOO,  2.3.20.     Appl.,  14.3.18. 

See  Eng.  Pat,  130,086  of  1918;  this  J.,  1919,  718  a. 

Ammonium  nitrate;  Manufacture  of .      J.  R. 

Partington,   Lostock    Cralam,    and   G.   J.    Jones, 

London.  C  S.  I'at.  1 ,3lKi,<l2 1,  17.6.19.  Appl., 
10.12.18. 

See  Eng.  Pat.  131,562  of  1918;  this  J.,  1920,  266  a. 

Ammonium  tut  rut,,-  Production  of  .       J.  R. 

Partington,  G.  J.  Jones,  and  T.  K.  Brownson, 
London.  U.S.  Pat.  1,330,136,  10.2.20.  Appl., 
10.12.18. 

See  Eng.  Pat.  136,190  of  1918;  this  J.,  1920,  266  a. 

Titanium  and  iron  salts;  Solution  of and  pro- 
cess of  preparing  same.  H.  Olsen,  Christiania, 
and  T.  R.  Forland,  Haugesund,  Assignors  to 
Titan  Co.  A./S.,  Christiania,  Norway.  U.S.  Pat. 
1,333,849,  16.3.20.    Appl.,  12.10.17. 

See  Ger.  Pat.  310,304  of  1917;  this  J.,  1919,  363  a. 

Potassium  salts;  Extracting from  potash-bear- 

ing  minerals.  A.  C.  Auden.  London.  U.S.  Pat. 
1.331,940,  23.3.20.    Appl.,  28.11.19. 

See  Eng.  Pat.  132,855  of  1918;  this  J.,  1919,  861  a. 

Liquefying  air;  Apparatus  for .     J.  F.  Place, 

Glen  Ridge,  N.J.  U.S.  Pat.  1,326,961,  6.1.20. 
Appl.,  14.2.16. 

Seb  Eng.  Pat.  105,106  of  1916;  this  J.,  1917,  548. 
Liquefaction  of  air.    Ger.  Pat.  315,511.    See  I. 

Heat  insulating  material.  Ger.  Pats.  304,239 — 40. 
See  IX. 

Potassium  compounds.  Eng.  Pat.  130,963.  See  XVI. 


VIII.- GLASS;    CERAMICS. 

Stria,  in  optical  glass;  Comparison  tests  for by 

the    Brashear    converging    light,     direct    view, 
'Bureau  of  Standards'    tank  immersion,  and  short 
range  projection  methods.   L.  E.  Dodd.   J.  Amer. 
Ceram.  Soc,  1919,  2,  977—1006. 
The  author  determined  the  number  of  striae  in  117 
samples  of  glass  by  each  of  the  four  methods  men- 
tioned   in    the    title    and    found    that,    when    the 
samples  have  polished  ends,   the  short  range  pro- 
jection method  is  the  best  for  regular  use.     A  beam 
of  light  is  projected  from  a  small  lamp  of  special 
shape,  giving  a  line  of  light  2'4  mm.  long  and  0'5 
mm.  wide,  through  the  glass  to  be  examined  on  to  a 
sheet  of  plate  glass  with  an  opal  backing.    Shadows 
of  any  striae  in  the  specimen  are  projected  on  to  the 
screen. — A.  B.  S. 

Cristobalite ;  Latt  nt  heat  of  fusion  of .    E.  W. 

Washburn.    J.  Amer.  Ceram.  Soc,  1919,  2,  1007— 

1008. 
The     latent     heat    of     fusion     of     cristobalite     in 
binary  mixtures  of  silica  and  alumina,  very  rich  in 
silica,  calculated  from  the  lowering  of  the  freezing 
point,   is  found   to  be  6950   cals.   per  mol.   if  the 

ate  is  sillimauite.  or  6650  cals.  per  mol.  if  it  is 
alumina.  The  weighted  average  of  these  results  is 
6800  cals.  per  mol.  or  110  cals.  per  grm.     If  the 


336  a 


Cl.  IX.— BUILDING  MATERIALS. 


[May  15,  1920. 


solute  consists  of  associated  molecules  the  calculated 
latent  heat  of  fusion  will  be  too  large.  (Cf.  J.  C.  S., 
May.)— A.  B.  S. 

Enamel-lined    apparatus;    Manufacture    of    . 

E.   P.   Poste.     J.   Amer.   Ceram.   Soc,   1919,   2, 

944—976. 
A  detailed,  illustrated  description  of  one  of  the 
customary  methods  of  enamelling  steel  and  cast 
iron,  including  recipes  for  'enamels,  method  of 
fritting,  grinding,  applying  and  burning  the 
enamel.  The  use  of  the  microscope  in  studying  the 
effect  of  over-  or  under-firing  is  recommended. 

—A.  B.  S. 

Patents. 
Kiln  [;  Ceramic  ].     R.  C.  Purdy,  Worcester,    I 

Mass.,     Assignor     to     Norton     Co.       U.S.     Pat. 

1,332,471,  2.3.20.  Appl.,  15.6.18. 
A  circular  kiln  with  several  inlet  flues  beneath  the 
floor  has  fire-boxes  opening  into  the  flues,  a  baffle 
wall  or  bag  wherein  the  gases  from  the  fire-boxes 
and  flues  are  mixed,  a  conduit  from  the  mixing 
chamber  to  the  exterior  of  the  heating  chamber 
of  the  kiln,  and  means  for  removing  the  gases  from 
the  latter.— A.  B.  S. 

Tunnel    kiln.      G.    W.    Booth,    Islington,    Ontario. 

U.S.  Pat.  1,333,099,  9.3.20.  Appl.,  17.5.19. 
A  tunnel  kiln  has,  in  its  walls,  an  air  space  extend- 
ing longitudinally  through  the  kiln.  At  one  end  of 
the  firing  zone  is  a  furnace  and  at  the  other  end  a 
chimney  stack  both  communicating  with  the  interior 
of  the  kiln.  A  flue  in  the  lower  part  of  the  tunnel 
communcates  at  one  end  with  the  stack  and  with 
the  aforesaid  air  space  at  the  other  end. — A.  B.  S. 

Carboys   or  large   glass   containers;  Making  . 

H.  M.  Brown,  Assignor  to  Spring  Stopper  Co., 
Brooklyn,  N.Y.  U.S.  Pats.  1,334,647—8,  23.3.20. 
Appl.,  2.12.18  and  28.2.19. 

IX.— BUILDING  MATERIALS. 

Cement;  Effect  of  calcium  sulphate  on -.    J.  C. 

Witt.  Philippine  J.  Sci.,  1919,  14,  221—232. 
A  known  amount  of  gypsum  was  added  either  to 
the  finished  cement  or  to  clinker,  the  mixture  was 
ground  in  a  small  ball  mill,  analysed  to  determine 
the  S03  content  and  subjected  to  the  usual  physical 
tests.  With  the  particular  cement  tested,  for 
laboratory  samples  containing  up  to  2'5%  S03,  the 
time  of  setting  was  practically  independent  of  the 
SOs  content;  but  when  the  clinker  was  ground  in 
the  usual  way  in  the  cement  plant  a  quick  or  "flash" 
set  was  obtained  if  the  S03  content  was  below  1"5  % , 
an  irregular  or  erratic  set  for  a  S03  content  between 
1"5  and  1"8%,  and  a  normal  slow  setting  for  a  S03 
content  between  1"8  and  2T  % ,  the  higher  limit  being 
the  maximum  allowed  by  the  U.S.  Government 
specifications.  The  effect  of  exposure  of  the  cement 
to  air  was  very  variable,  and  was  independent  of 
the  S03  content.  Experiments  on  the  addition  of 
lime  up  to  2%  to  cement  with  S03  content  varying 
from  1"5  to  2'0%  showed  that  the  setting  time 
increases  with  the  proportion  of  lime,  but  the  effect 
is  independent  of  the  S03  content. — W.  F.  F. 

Asphalt  rock;  Synthetic with  special  reference 

to  Zimmer' s  process.  Krblmke.  Chem.-Zeit.,  1920, 
44,  253—255. 
Natural  asphalt  stone  can  be  compressed  to  a  hard 
and  compact  mass,  whereas  the  artificial  products 
obtained  by  mixing  bitumen  with  finely-powdered 
mineral  matter  (limestone)  fail  in  this  respect. 
Natural  asphalt  stone  heated  to  120°  C.  crumbles  to 
a  brown  powder  which  can  be  stamped  to  a  hard 
mass  of  higher  density.  If  it  be  heated  to  a  higher 
temperature  than  150°  C.  it  loses  this  property  and 
gives  a  "dead  "  product  which  is  poor  and  sandy 


in  texture.  Zimmer  considers  that  the  mineral 
matter  in  rock  asphalt  is  chemically  united  with  the 
bitumen  through  the  medium  of  salts  of  sulphonated 
acids  which  have  resulted  in  the  course  of  the  pro- 
duction of  petroleum.  The  properties  of  Zimmer's 
asphalt  (U.S.  Pats.  1,237,852  and  1,319,918;  this  J., 
1917,  1095;  1919,  948  a)  are  compared  with  those  of 
Swiss,  Abruzzi,  and  Sicilian  products,  and  it  is 
considered  that  the  artificial  material,  on  account 
of  its  higher  dropping  point  and  lower  solidifying 
point,  is  superior  to  the  natural  substance.  The 
composition  and  properties  of  a  number  of  artificial 
rock  asphalts  are  tabulated. — A.  E.  D. 

}\'ood;   Effect    of  viscosity   on    the   penetration    of 

creosote  into .  E.  Bateman.  Chem.  and  Met. 

Eng.,  1920,  22,  359—360. 
A  definite  relationship  exists  between  the  absolute 
viscosity  of  creosote  and  its  penetration  into  wood. 
For  longleaf  pine  and  noble  fir  with  a  time  of  treat- 
ment of  2  hrs.  and  a  pressure  of  75  lb.  per  sq.  in., 
for  the  longitudinal  penetration,  yx  =  k;  for  tan- 
gential penetration,  i/Va;3  =  fc2;  and  for  radial  pene- 
tration, yx'  =  k3;  x  being  the  penetration,  y  the 
absolute  viscosity,  and  ku  k3,  and  k,  being  con- 
stants. In  a  large  number  of  experiments  the 
maximum  value  of  xy  was  found  to  be  0'6,  the  mini- 
mum value  0-09,  and  the  average  value  0'3.  Change 
of  temperature  of  the  oil  has  no  other  effect  than 
that  of  changing  the  viscosity,  nor  has  the  presence 
of  free  carbon  in  tar  creosote  any  other  effect  than 
is  to  be  expected  from  increased  viscosity.  Factors 
affecting  the  penetration  are  viscosity,  time  of 
treatment,  pressure  during  the  application,  and 
variations  in  the  wood,  but  the  influence  of  changes 
in  the  last  three  is  not  definitely  known. — W.  J.  W. 

Patents. 
Woods;   Process  for   hardening   [fireproofing~]   and 

preserving  permeable   soft  .        A.  Lambert, 

Rome.  Eng.  Pat.  139,974,  11.6.19.  (Appl. 
14,789/19.) 
Permeable  soft  woods  are  impregnated  under  pres- 
sure, with  an  ammoniacal  solution  of  copper  and 
zinc  salts,  borax,  potassium  chromate,  and  Portland 
cement,  with  or  without  salicylic  acid  and  sodium 
fluoride.— A.  B.  S. 

Lumber;  Process  for  the  drying  and  curing  of . 

O.    E.    Jacobs,    Kalamazoo,    Mich.      U.S.    Pat. 
1,333,848.  16.3.20.     Appl.,  15.9.16. 

Lumber,  enclosed  in  a  suitable  vessel,  is  heated  to 
about  100°  F.  (38°  C.)  to  air-dry  the  surface,  and 
then  treated  with  live  steam  at  about  20  lb.  pres- 
sure until  it  has  become  evenly  heated  throughout  to 
a  temperature  not  exceeding  250°  F.  (121°  C). 
!  Steam  is  then  blown  off  and  the  chamber  is  sub- 
jected to  the  action  of  a  vacuum|  which  is  con- 
tinued, with  the  lumber  maintained  at  100° — 
120°  F.  (38°— 49°  C),  until  the  latter  is  dried. 

— W.  E.  F.  P. 

Heat-insulating  material  and  process  of  making  the 
same.  R.  B.  Macdonald,  Oakland,  Cal.,  As- 
signor to  W.  H.  Winklev,  Los  Angeles,  Cal.  U.S. 
Pat.  1,332,348,  2.3.20.    Appl.,  1.7.18. 

A  iieat-insulating  material  is  formed  from  a  mix- 
ture of  heat-insulating  earth,  alkali,  starch,  and 
water,  a  portion  of  the  alkali  being  combined  with 
!  the  earth  to  form  a  silicate,  and  the  material  having 
a  large  number  of  air-cells  formed  by  the  drying  of 
the  starch.— A.  B.  S. 

Heat-insulating  material  and  process  of  making  the 
same.     W.  H.  Winkley,  Los  Angeles,  Cal.     U.S. 
Pat.     1,332,370,  2.3.20.     Appl.,   14.8.19. 
The  material  contains  heat-insulating  earth,  sodium 
carbonate,  hydrated  lime,  starch,  and  water. 

— W.  E.  F.  P. 
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Insulation;  Presses  for  utilising  the  final  liquors 
the   potash    industry   for   the    production    of 
material*  f"i  It, at     -  .     I  /   producing 

[heat \  insulating  materials  from  sane  magnesium 
msrbonat*  and  fibres.     "  Lipsia  "  Ohem,  Faluik,  • 
M11-.  In.     &  r.  Pats,  f>)  304,239  ami  (b)  304,240, 
Additions  bo  908,310. 

I  in  ill-  final  liquors  of 
h   industry    is   precipitated   as  carbonate, 
'i   .'.II  i'.  on   suitable  fibrous   tissue.     On  dry- 
thc  carbonate  is  converted  into  basic  carbonate, 
and  a  v. t\  light,  porous  product  of  taw  thermal  con- 
ductivity  is  obtained,       (b)  Hydrated  magnesium 
carbonate  is  first  produoed  and  then  converted  into 
arbonate  and  prci  ipitated  on  fibrous  tissue. 

—J.  H.  L. 

■  ::><    ni.l    similar    products;    Manufacture    of 
.     M.  L.  Boillot  and  .i .  Daudignac,  Mouttere, 

Fran..-    I    S    l'..t .  1  ,332,  122,  2.3.  Jo.   Appl.  .28.6.  Is. 

\     vimikk    of     the     finely-divided     constituent 
rials  is  melted  in  an  electric  furnace,  and  the 
molten  maw  is  kept  in  motion  by  tlii'  action  of  the 
electric  arc  until  discharged. — W.  E.  F.  P. 

ilagnssium  oxgMoridt  cement.     J.  B.  Shaw  and 
i.    a    Bole,  Alfred,  NY.       U.S.  Pat.  1,333,510, 
W.    Appl.,  24.2 

Maoxksun  limestone  is  calcined  under  such  condi- 
tions as  will  form  magnesia  without  decomposing 
the  calcium  carbonate  ami  is  then  mixed  with  a 
mixture  of  chlorides  containing  more  than  50%  of 
calcium  chloride. — A.  B.  8. 

i/  for  deadening  sound  and  other  purposes 

and  m,  thud  t,f  making  same.     H.  B.  MacFarland, 

.go,    III.,    and    R.    J.    Shoemaker,    Topeka, 

Assignors   to   E.    H.   Gold,   Chicago,   111. 

i    -    Pat.  1,333,024,  16.3.20.    Appl.,  3.1.16. 

A   i..iin-.iNT.   lilted   body   of   the  fibres  of  Zostera 

marina     is     treated     superficially     with     an     acid, 

■herein  I  hard  and  adherent  film  is  produced  on 

Ufacc  of  the  mass. — W.  E.  F.  P. 

Portland    cement;    Manufacture   of  .        W.    •). 

Mellersb-Jackson,  London.  From  F.  Krupp 
\  '..  Qroaonwerk,  -Magdeburg-Buckau,  Ger- 
many.    Eng.  Pat.  16,530,  10.7.14. 

r.  Pat.  304,080  of  1914;  this  J.,  1918,  371a. 

-forming   material   from   anhydrite;   Manu- 
facture of  a  .     F.  Hartner,  Bad  Homburg, 

any.       Eng.  Pat.  117,605,  17.5.18.       (Appl. 
18.)     Int.  Conv.,  18.7.17. 
tar.  Pat.  312,239  of  1917 ;  this  J.,  1919,  905  a. 


X.    METALS;   METALLURGY,   INCLUDING 
ELECTRO-METALLURGY. 

,>-n  in  steel :  Effects  produced  by .    G.  F. 

stock   ami   \V.    E.    Ruder.     Chcm.   and  Met. 
fag.,  1920,  O,  899     105. 

itline    is    given    of    published    researches    on 
nitrogen  in  steel,  together  with  photo-micrographs 
showing  the  structures  produced.  Experiments  were 
conducted   to  determine   the  effect  of   heat  treat- 
especially  the  rate  of  cooling,  on  the  micro- 
ire  of  oitrogenised  pure  iron.     Five  samples 
at  from  a  J  in.  Bwaged  bar  of  pure,  laouum- 
fuscd   ■  c  iron  which  had  been  heated  for  3 

hours  to  7m  C.  in  a  stream  of  ammonia  gas.  Pour 
of  these  were  heated  for  15  mins.  to  600°,  700°,  800°, 
W  0.  respectively,  and  then  quenched  with 
after  which  they  were  again  heated  for  15 
miris.  at  the  same  temperatures  and  allowed  to  cool 
with  she  furnace  The  tit t h  sample  was  heated  to 
1000°  0.  and  slowly  cooled.     In  the  first  case,  the 


nitride  needles  were  absorbed  by  the  ferrite  and 
held  in  solution  in  the  anenehed  sample,  appearing 
as  pearlitic  patches  and  intergranular  material  in 
the  slouK  cooled  sample.  In  sample  •_',  quenched, 
mis  were  larger,  and  the  nitrogen  only  ap- 
peared at  the  boundaries.  The  presence  of  needles 
in  the  bIowIj  cooled  sample  indicates  that  u  mini- 
mum temperature  ol    700    C.  with  slow  cooling  is 

necessary  for  their  appearance.  The  third  snniplo 
showed  similar  results  to  sample 2,  except   foi    If 

and  w id. T  -I  am  boundaries.    Ai  960    0.  (sample  i> 

all  the  nitride  was  absorbed  and  retained  iii  solu- 

iB  anew  bang,  and  after  slew  cooling  the  gram 

was  smaller  and  the  nitride  appeared  as  needles  at 

the    boundaries.       Diffusion    inwards   of    the    outside 

nitride  band  had  also  taken  place.    The  fifth  si 

showed  n.  .dies  and  widened  grain  boundaries  and 
rapid  diffusion  inwards  of  the  outside  nitride  hand. 
The  experiments  show  that  nitrogen  occurs  in 
various    forms,    dependent  on    treatment,    and    may 

not  be  visible  at   all,  even  in  highly  nitrogenised 

steel.  The  dark  pearlitic  patches  do  not  necessarily 
denote  carbon,  but  are  a  function  of  the  nitrogen 
present  and  the  rate  of  cooling.  The  needles  are 
not  Neumann's  lines  or  slip  bands  caused  by 
cutting,  as  they  neither  disappear  on  heating  above 
Ac,  nor  appear  in  tho  quenched  as  well  as  the  slowly- 
cooled  samples.  These  lines  appear  to  be  due  to  a 
nitride  of  iron,  soluble  at  700°  C.  in  ferrite,  re- 
tained in  solution  by  quenching  but  reappearing  at 
the  boundaries  on  slow  cooling. — W.  J.  \V. 

Iron  objects;  Cooling  of   highly  heated  .     F. 

Riedel.     Stahl  u.  Eisen,  1920,  40,  1—9. 

Formula  have  been  devised  for  calculating  the  rate 
of  cooling  of  highly  heated  iron  objects  by  radiation 
and  by  conduction.  Results  of  experiments  on  heat 
radiation  were  in  fair  agreement  with  the  calculated 
results.  The  temperature  distribution  in  the  in- 
terior of  the  iron  bodies  during  cooling  is  also  dis- 
cussed, and  the  results  of  some  experiments  are 
given. — J.  \V.  D. 

Gold  and  silver;  Electro-deposition  of  from 

cyanide  solutions.     S.  B.  Christy.     U.S.  Bureau 
of  Mines.     Bull  150.     1919.    Pp.  171. 

Tiik  paper,  which  embodies  the  results  of  twenty 
years'  investigations  on  the  electro-deposition  of 
gold  and  silver  from  dilute  cyanide  solutions  such 
as  are  obtained  in  the  leaching  of  ores,  contains  a 
review  of  all  the  methods  that  have  been  proposed, 
more  especially  those  which  the  author  himself  has 
worked  out  (see  U.S.  Pats  643,096  of  1900;  756,328 
of  1904;  and  883,170  of  1908;  this  J  1904,  494; 
1908,  454).  Clear  solutions  and  rapid  circulation 
are  necessary  for  good  results.  A  large  cathode 
area  and  an  excess  of  potassium  cyanide  above  that 
required  to  form  the  double  cyanides  are  necessary 
for  rapid  and  complete  precipitation,  and,  if  the 
voltage  is  kept  low  and  tho  circulation  rapid,  a 
considerable  amount  of  cyanide  is  regenerated. 
The  current  should  be  stopped  at  the  point  at 
which  the  amperage  becomes  constant.  The 
use  of  pervious  electrodes  (fragments  of  carbon 
packed   in   boxes)  both   as  anodes  and  cathodes  has 

been  adopted.     A  complete  description  of  th 

stiu.  lion  and  working  of  a  model  plant  is  given. 
The  cell  consists  of  an  oblong  wooden  lx>x  containing 
a  simple  pervious  cathode  at  one  end  and  a  simple 
pervious  aiinde  at  the  other.  The  intervening  space 
is  filled  up  with  a  series  of  compound  pervioUB 
odes  (U.S.  Pat.  883,170;  this  J.,  1908,  154), 
i  in.  apart  with  a  potential  of  3'5  volts  between 
each.  The  electrodes  aro  all  made  up  of  "  Ex- 
celsior "  charcoal  (carbonised  "Excelsior  libre  ") 
packed  in  wooden  frames,  both  sides  ,,f  which  are 
covered  with  cheesecloth.  The  solution  is  circulated 
through  tho  box  by  means  of  a  small  centrifugal 
pump;  the  speed  of  circulation  is  determined  to  a 
large  extent  by  the  current  gap,  a  i  in.  gap  giving 
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three  times  the  capacity  that  a  |  in.  gap  gives.  In 
the  former  case,  for  example,  for  a  96%  precipita- 
tion a  maximum  capacity  of  144  tons  per  25  hours 
for  a  1-ton  box  was  obtained. — A.  R.  P. 

Zinc:   Bract  ions   of   the   metallurgy   of   .     M. 

Lemarchands.      Comptes  rend.,   1920,   170,   805 — 
807. 

In  an  atmosphere  of  nitrogen  zinc  oxide  is  readily 
reduced  directly  by  carbon  without  the  intermediate 
formation  of  carbon  monoxide.  The  amount  of 
carbon  entering  into  the  reaction  is  intermediate 
between  the  amounts  necessary  if  carbon  monoxide 
or  carbon  dioxide  is  respectively  the  gaseous  pro- 
duct. In  explanation  of  this  the  author  states  that 
the  reduction  of  zinc  oxide  by  carbon  monoxide 
takes  place  with  a  velocity  superior  to  the  reduction 
of  carbon  dioxide  by  carbon  and  commences  at  a 
lower  temperature,  i.e.,  350°  C.  as  against  400°  C. 
for  the  latter.— W.  G. 

Electrolytic  zinc  production;  Method  for  ana- 
lytical control  of  .     H.  F.  Bradley.     Chem. 

and  Met.  Eng.,  1920,  22,  651—65. 
A  description  is  given   of  methods  for   analysing 
leaching    and    electrolyte    solutions,    concentrates, 
calcine   and  leach   residues,   zinc  dust  precipitate, 
and  anode  scale  from  cells. 

Boasting;  Physical  chemistry  of  .  77.  Equi- 
libria in  the  system  lead-sulphur-oxygen.  W. 
Beinders.     Z.  anorg.  Chem.,  1919,  109,  52—62. 

The  results  of  Schenck  and  Albers  (this  J.,  1919, 
370  a)  are  criticised  and  shown  to  be  untrustworthy 
and  in  some  cases,  particularly  the  quintuple  points 
in  the  system  lead-sulphur-oxygen,  impossible. 

—J.  F.  S. 

Coal  dust  in  steel  mills.     Tracy.     See  Ha. 

Catalysis.     Dhar.     See  VII. 

Films  of  metalloids  and  metals.    Braly.    See  XXIII. 

Patents. 

Aluminium;    Solder   for  .       F.    F.    Boisselier, 

Colombes,   France.     Eng.   Pat.   124,715,  301. 19. 
(Appl.  2288/19.)     Int.  Conv.,  26.3.18. 

An  alloy  of  the  composition  Al  28%,  Zn  36'5 — 
37-5%,  Sn  33%,  Cu  15— 2"5%.— J.  W.  D. 

Solder.  C.  W.  Hill,  Edgewood,  Pa.,  Assignor  to 
Westinghouse  Electric  and  Manufacturing  Co. 
U.S.  Pat.  1,333,619,  16.3.20.     Appl.,  22.7.18. 

A  solder  consisting  of  6 — 10%  cadmium  and 
94 — 90%  lead,  and  containing  a  small  but  appre- 
ciable amount  of  zinc. — A.  R.  P. 

Solder.  G.  P.  Luckey,  Wilkinsburg,  Pa.,  Assignor 
to  Westinghouse  Electric  and  Manufacturing  Co. 
U.  S.  Pat.  1,333,666,  16.3.20.     Appl.,  13.3.18. 

A  solder  consisting  of  an  alloy  of  90 — 94%  lead 
and  10 — 6%  cadmium.— A.  R.  P. 

Electroplating.  C.  A.  Bolton,  Blagden  Hill,  Somer- 
set.   Eng.  Pat.  138,967,  17.1.19.    (Appl.  1271/19.) 

Copper  is  deposited  electrolytically  on  aluminium 
or  its  alloys  by  immersing  the  article  in  strong 
nitric  acid,  then  quickly  "flashing"  it  electrolyti- 
cally in  a  bath  consisting  of  an  acid  solution  of 
cupro-nickel  sulphate  or  nitrate,  and  finally  plating 
in  an  acid  bath  of  copper  sulphate  or  nitrate. 

— B.  N. 

Aluminium  or  its  alloys;  Preparing  for  electro- 
plating     .      H.    D.    Cunningham,    Brighton. 

Eng.  Pat.  139,967,  4.6.19.     (Appl.  14,111/19.) 

The  articles  are  scoured  with  an  abrasive  such  as 


pumice,  or  brickdust  moistened  with  water  at  80°  F. 
(27°  C),  washed,  then  either  subjected  to  a  second 
scouring  with  abrasive  material  moistened  with  a 
solution  of  copper  sulphate  at  90°  F.  (32°  C.)  to 
produce  a  thin  coating  of  copper,  or  placed  in  an 
acidulated  bath  of  copper  sulphate,  and  subse- 
quently a  thicker  coating  of  copper  is  deposited  by 
electrolysis  using  a  low  voltage. — J.  W.  D. 

Metal;  Method  of  preparing  to  be  galvanised 

or  coated.  H.  G.  Harmeling,  Paducah,  Ky., 
Assignor  to  J.  L.  Fay,  St.  Louis,  Mo.  U.  S. 
Pat.  1,334,092,  16.3.20.    Appl.  29.7.18. 

The  metal  is  heated  and  subjected  to  the  action  of 
hot  acetic  acid  solution. — J.  W.  D. 

Metals;  Process  for  coating  substances  having 
greatly  developed  surface,  with  heavy or  in- 
soluble, salts  thereof.  H.  Bechhold,  Frankfort. 
Ger.  Pat.  309,187,  11.5.18. 

The  substance  to  be  coated  is  allowed  to  absorb 
a  soluble  salt  of  the  heavy  metal,  from  aqueous 
solution,  and  the  salt  is  then  converted  into  an 
insoluble  compound  or  reduced  to  metal.  For 
example,  100  grins,  of  bolus  is  digested  with  1  litre 
of  04%  copper  sulphate  solution;  the  absorbed  salt 
is  converted  into  hydroxide  by  means  of  sodium 
hydroxide,  and  then  warmed.  The  oxide  layer  thus 
produced  may  be  reduced  by  means  of  hydrogen  or 
hydrazine.  A  deposit  of  silver  on  charcopl  may  be 
similarly  obtained,  by  means  of  formaldehyde. 

—J.  H.  L. 

Ore  concentration.  E.  C.  R.  Marks,  London.  From 
Luckenbach  Processes,  Inc.,  San  Francisco,  Cal., 
U.S.A.  Eng.  Pat.  139,535,  4.11.18.  (Appl. 
18,030/18.) 

The  ore  is  brought  in  contact  with  a  mineral 
selective  agent,  e.g.,  a  mixture  of  rubber  solution 
and  petroleum  grease  (see  also  Eng.  Pats.  133,277 
and  133,498;  this  J.,  1919,  909  a),  supported  on  a 
travelling  belt,  rotating  cylinder,  or  rotating  table, 
or  by  a  matted  or  tangled  mass  of  material  6uch 
as  wood  shavings  or  mineral  wool.  The  valuable 
mineral  constituents  adhere  to  the  selective  agent 
and  may  be  subsequently  separated  by  treatment 
with  hot  water,  centrifuging,  or  the  like. 

—J.  W.  D. 

Furnaces;    Tilting    crucible    or   melting   pot   . 

Soc.  des  Alliages  et  Bronzes  Forgeables,  Paris. 
Eng.  Pat.  140,015,  26.9.19.  (Appl.  23,746/19.) 
Int.  Conv.  21.7.19. 

The  axis  of  the  trunnions  on  which  the  tilting  takes 
place  is  tangential  to  the  edge  of  the  mouth  of  the 
crucible  at  the  point  or  very  close  to  the  point  over 
which  the  molten  metal  flows  on  pouring. 

—J.   W.   D. 

Carbonizing  [case-hardening]  furnace.  J.  H.  L. 
De  Bats,  Zelienople,  Pa.,  Assignor  to  New  Process 
Metals  Corporation,  Wilmington,  Del.  U.S.  Pat. 
1,333,796,  16.3.20.     Appl.,  19.8.18. 

A  carbonising  furnace  consists  of  a  hermetically 
closed  rotating  drum,  to  receive  the  carbonising 
material  and  the  metal  to  be  carbonised,  and  an 
interior  flue,  which  is  arranged  along  the  axis  of 
the  drum,  and  is  heated  by  means  of  an  injector 
burner. — A.  R.  P. 

Blast  furnace.  C.  H.  Mace,  Denver,  Colo.,  As- 
signor to  A.  T.  Carozza,  Baltimore,  Md.  U.S. 
Pat.  1,334,310,  23.3.20.     Appl.,  28.9.17. 

The  tuyeres  between  the  shaft  and  crucible  are  dia- 
metrically opposed,  rectangular  in  section,  with 
straight  parallel  sides.  The  continuation  of  the 
sides  form  connecting  surfaces  between  opposite 
tuyeres.— W.  F.  F. 
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Xl.,Utu  metal;  Uemoctng  impurities  from .    W. 

Whit.-,    Washington,    1)1'       U.S.    l'at.    l,;J32,5s.r>, 

2  3.80     Appl.,  L.11.18. 

■    and    other    impurities    are    removed    from 
a  metal  contained  in  a  crucible,  by  imparting 

t<>  the  metal  ■  rot.uy  motion  by  means  of  a  paddle., 
whereby  the  ~ui  Face  of  the  metal  is  displaced  into  a 

.1  position  around  the  sides  of  tho  crucible, 
and  tho  sound  metal  is  forced  towards  the  exterior 
oi  the  mass.  Tho  rotary  movement  is  then  slowly 
reduced  so  as  to  allow  the  metal  to  fall  back 
gradually  to  its  normal  position,  and  the  portions  of 

krge  containing  the  impurities  are  separated 
from  the  sound  metal. — A.  K.  P. 

Tungsten  crucible  and  method  of  making  and  using 
same.  J.  H.  Uohct  (son  and  D.  Jankower,  New 
York.  I'.S  l'.it  1,333,086,9.8.80.  Appl.,  14.7.19. 
A  (iinuiit;  is  made  from  a  disc  of  sheet  tungsten 
which  is  laid  over  the  top  of  a  die  electrode;  the 
other  electrode,  in  the  form  of  a  plunger,  is  brought 
down  to  make  contact  with  tho  disc,  and,  when  the 
latter  is  hot  and  in  a  pliable  condition,  presses  it 
into  tho  die,  thereby  forming  the  crucible.  Alter- 
nating current  is  used  and  a  regulating  rheostat  is 
included  in  tho  circuit. — A.  R.  P. 

Copper-lead  muffing  process.  W.  McA.  Johnson, 
Hartford,  Conn.  U.S.  Pat.  1,333,720,  16.3.20. 
Appl-,  24.10.14. 

:<1  and  a  basic  ore  mixture  are  heated  to  a 
high  temperature  (1200°  C.)  in  separate  rotary 
kilns  and  then  mixed  and  smelted  by  means  of  in- 
ternally developed  heat  in  a  closed  container,  i.e., 
an  electric  furnace.  The  charge  is  tapped  into,  and 
allowed  to  sottle  in,  two  electrically  heated  settling 
hearths  arranged  in  series,  and  products  (lead, 
matto,  and  slag)  are  tapped  as  usual. — A.  R.  P. 

[Zinr]  refining  process;  Ebullient  .    W.  McA. 

Johnson,  Hartford,  Conn.     U.S.  Pat.  1,333,721, 

10.3.20.  Appl.,  12.2.16. 
I  Mi"  an  8|H'1ut  from  an  electric  furnace  or  retort 
plant  is  melted  in  a  settling  furnace  and  the  top 
layer  is  tapped  off  into  an  electric  distilling  fur- 
The  vapours  are  passed  through  a  layer  of 
nine  oxide  to  remove  from  the  spelter  any  volatile 
impurity  having  a  greater  affinity  for  oxygen  than 
rinc.  The  last  fraction  of  the  metal  in  the  distilling 
furnace  is  returned  to  the  settling  furnace  at  the 
end  of  the  day's  run  and  tho  heavy  lead-iron  alloy, 
which  sinks  to  the  bottom  of  the  latter,  is  tapped 
onoe  a  week  and  returned  to  the  plant. — A.  R.  P. 

Alloy,      r.  A.    Eahr.-nnald,  Cleveland,  Ohio.     U.8. 

Pat.  1,333,965,  16.3.20.     Appl.,  25.6.17. 
A  mono,  hard,  and  light  alloy  contains  aluminium 
and  less  than  657  of  bcrvllium  (glucinum). 

—A.  E.  D. 

<ium  alloy.     W.  B.  Yeazoy,  Cleveland;  Ohio, 

Assignor   to   The    Dow    Chemical    Co.,    Midland, 

Mich.       U.S.    Pat.    1,334,193,    16.3.20.       Appl., 

1010.18. 

An  alloy  of  magnesium  with   relatively  small  pro- 

portiont  of  manganese  and  copper. — J.  W.  D. 

Sodium;  Uethod  of  making  metallic  .     A.  W. 

Smith  and  W.  R.  Veazey,  Cleveland.  Ohio,  As- 
"TR  to  The  Dow  Chemical  Co.,  Midland,  Mich. 
I  -  Pat.  1,334,179,  16.3.20.  Appl.,  12.10.18. 
Mbtaiaio  sodium  is  produced  by  electrolysing  a 
fused  mixture,  of  sodium  carbonate  and  sodium 
chloride  in  such  proportions  that  the  mixture  has  a 
lower  melting  point  than  either  of  its  constituents. 

—J.  W.  D. 

ileltmg  furnaces  and  the  like;  Lids  for .    Akt.- 

Ges.  Brown,  Bov.ri  »V  Co.,  Baden,  Switzerland. 
Eng.  Pat.  131,887,  25.8.19.  (Appl.  20,858/19.) 
Int.  Cony.,  23.8.18. 


G.  J.  Stock,  Assignor 
Bradford.      U.S.     Pat. 
11.10.17. 


Furnactt  /or  heat  in  aim*  nt  <</  metal*.  1).  M.  Cun- 
tiin  ' ) i : i ■  1 1 .  Armadale,  Scotland,  and  Stein  and 
Atkin-on,  Ltd..  London.  Eng.  Pat.  140,238, 
83.4.19.     (Appl    10,132/19.) 

Separating    minerals    from    mr-bearing    materials; 

Machine  for .     R.  P.  Park,  South  Melbourne, 

Victoria,  Eng.  Pat.  1311,601,  14,4.19.  (Appl. 
9610/19.) 

Steel;    Haste    Bessemer  proc««  for  product  inn  <>/ 

.     W.  Gontermann,  Siegen,  Germany.    Eng. 

Pat.  115,027,  I  I. IS.  (Appl.  5811/lsI)  Int. 
C.mv.,  4.4 .17. 

Bra  Ger.  Pat.  302,768  of  1!>I7  ;  this.!.,  1918,377*. 

Iron;  Manufacture  of 

to    II.     II      Blackl , 

1,333,821,  16.3.20.     Appl. 

Sm  Eng.  Pat.  130,343  of  1916;  this  J.,  1919,  727  a. 

Su»t-prO0fing    of    iron    and    steel    articles.       J,     A 
Thompson,  Smethwick,  and  G.  H.  Alexander,  Hir- 
mingham.     U.S.  Pat.  1,318,027,  7.10.19.     Appl., 
VI  1.18. 

Ski:  Eng.  Pat.  129,831  of  1918;  this  J.,  1919,  727  a. 

Sulphide  ores;  Process  of  treating  -.     M.  Sem, 

Assignor  to  Det  Norske  Aktieselskab  for  Elektro- 
kemisk  Industri,  Norsk  Industri-Hvpotckbank, 
Christiania.  U.S.  Pat.  1,317,179,  30.9.19.  Appl., 
15.6.16. 

See  Ger.  Pat.  313,122  of  1915;  this  J.,  1919,  869  a. 

Electric  furnace  for  heating,  annealing,  and  melt- 
ing metallic  material.  M.  Fossati,  Assignor  to 
Soc.  Anon.  Stabilimenti  Biak,  Turin,  Italy.  U.S. 
Pat.  1,322,416,  18.11.19.     Appl.,  6.3.19. 

See  Eng.  Pat.  124,438  of  1919;  this  J.,  1920,  29  A. 

Coating1  with  tin  and  tin  alloys  articles  made  of 
aluminium  or  aluminium  alloys.  M.  N.  Salvati 
(G.  Beer  and  A.  Tedesco,  Exors.),  Assignors  to 
Soc.  Anon.  Stabilimenti  Biak,  Turin,  Italy.  U.S. 
Pat.  1,332,307,  2.3.20.     Appl.,  15.11.18. 

See  Eng.  Pat.  134,315  of  1918;  this  J.,  1920,  29  a. 

Composite  or  compound  metal;  Manufacture  of 
plates  and  large  sheets  of .  E.  Martin,  As- 
signor to  Comp.  Beige  du  Bi-Metal,  Brussels. 
U.S.  Pat.  1,332,674,  2.3.20.     Appl.,  13.2.19. 

See  Eng.  Pat.  128,855  of  1919;  this  J.,  1919,  642  a. 

Copper;  Bccovery  of from  its  ores  and  solu- 
tions. H.  L.  Sulman  and  H.  F.  K.  Picard, 
London.  U.S.  Pat.  1,333,688,  16.3.20.  Appl., 
•27.12.13. 

See  Eng.  Pats.  1152,  9171,  and  16,017  of  1913;  this 

J.,  1914,  488. 


XI— ELECTRO-CHEMISTRY. 

Nitrogen  fixation.     Steinmetz.     See  VII. 

Electrical    ptM  i Aeal ion   of   air.      D'Arsonval    and 
others.     See  XIXu. 

Patents.  , 

Elect rolysers;  Mono-polar  electrode  .       G.  G. 

Hepburn,      Manchester.        Eng.     Pat.      139,296, 

22.2.19.  (Appl.  4472/19.) 
A  MONO-ror.AR  electrode  clectrolyser  of  the  filter 
press  typo  comprises  a  number  of  units,  consisting 
of  anodes,  cathodes,  frames,  and  diaphragms,  each 
unit  being  electrically  independent  of  the  others, 
having  independent  liquid,  connections,  and  insa- 
latcd  from  adjacent  units. — B.  N. 
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Batteries;  Primary .     Electric  battery.     O.  E. 

Ruhoff,  Assignor  to  French  Battery  and  Carbon 
Co.,  Madison,  Wis.  U.S.  Pats,  (a)  1,331,213, 
17.2.20,  and  (b)  1,331,877,  24.2.20.  Appl.,  (a) 
S.11.18,  (b)  5.7.18. 
(a)  A  matebial  for  electric  batteries  is  made  by 
adding  a  manganese  compound  to  a  suspension  pre- 
pared by  stirring  deflocculated  conductive  material 
with  water,  thoroughly  agitating  the  mixture,  add- 
ing sal  ammoniac  (ammonium  chloride),  or  similar 
salt,  again  agitating  the  mixture  and  filtering.  The 
material  is  dried,  compacted,  and  the  product 
ground,  mixed  with  more  carbonaceous  conductive 
material  and  sal  ammoniac.  (b)  A  battery,  con- 
taining carbon,  powdered  depolarising  material, 
and  zinc,  is  provided  with  a  porous  partition;  which 
is  inserted  between  the  depolarising  material  and 
the  zinc.  The  partition  is  soaked  during  the  pro- 
cess of  manufacture  with  a  1 — 5%  solution  of 
potassium  bichromate  or  other  salt  of  chromic  acid, 
which  will  act  on  the  zinc  to  form  a  product  which 
protects  it  from  the  depolarising  material  when  the 
battery  is  at  rest,  but  does  not  affect  the  efficiency 
of  the  battery  when  in  action. — B.  N. 

Electrolytic  cell.     E.  A.  Le  Sueur,  Ottawa,  Canada. 

U.S.  Pat.  1,331,571,  24.2.20.  Appl.,  25.1.19. 
The  anode  is  provided  with  a  conducting  stem  pro- 
tected by  a  conducting  sheath  of  resistant  metal, 
and  sheets  of  resistant  metal  are  clamped  against 
opposite  sides  of  the  sheath  and  extend  from  it  in  a 
lateral  and  downward  direction.- — B.  N. 

Plastic  material  practically  incombustible,  strong, 
and  possessing  insulating  properties.     D.  Motta, 
Assignor   to    E.    Rugiu    and   A.    Villain,   Genoa, 
Italv.       U.S.     Pat.     1,331,519,     24.2.20.     Appl., 
23.7.19. 
A  plastic  and  elastic   insulating  material  is  pre- 
pared  from   paper   paste   without  size    and    equal 
parts  by  volume  of  calcium  carbonate    and    mag-    j 
nesium   silicate,  the  weight  of   the  combined   car-    ' 
bonate  and  silicate  being  substantially  the  same  as 
the  paper  paste. — B.  N. 

Coumarone-resin  insulating  material.     A.  A.  Wells, 
Caldwell,  N.J.,  Assignor  to  Ellis-Foster  Co.    U.S. 
Pat.  1,332,860,  2.3.20.     Appl.,  9.4.17. 
A  moulded  electric  insulator  containing  coumarone 
resin  as  an  essential  constituent. — A.  de  W. 

Insulating    liquids    for    transformers   and    switchr 
boards;  Incombustible  or  difficultly  combustible 

.     H    Grossmann,  Ober-Urdorf,  Switzerland. 

Ger.  Pat.  315,402,  17.2.14.  Int.  Conv.,  31.1.14. 
A  normal  transformer  oil  is  mixed  with  a  more 
volatile  incombustible  insulating  liquid,  such  as 
tetrachloroethane  or  epichlorhydrin,  and  a  non-con- 
ducting organic  base,  such  as  aniline  or  dimethyl- 
aniline,  which  will  neutralise  acid  decomposition 
products. — H.  J.  H. 

Insulating  or  inflammable  liquids;  Process  for  elec- 
trically heating .   Allgem.  Elektrizitats-Ges.. 

Berlin.     Ger.  Pat.  316,012,  25.10.18. 

A  conducting  liquid  carrying  current  is  passed 
through  a  coil  immersed  in  the  liquid  to  be  treated. 
The  current  is  led  in  by  electrodes.  The  heating 
liquid  should  have  a  high  boiling  point,  and  by 
maintaining  it  under  increased  pressure  with  the 
aid  of  a  suitable  safety-valve  still  higher  tempera- 
tures can  be  attained. — H.  J.  H. 

Tungsten  or  platinum  wire  coils;  Process  for  re- 
moving   metallic   cores  from  .       Elektrische 

Gluhlampenfabrik  "  Watt  "  A.-G.,  Vienna.    Ger. 
Pat.  315,667,  18.2.19.     Int.  Conv.,  14.3.18. 

The  core  is  removed  by  an  electrolytic  process  which 
leaves  the  coil  untouched.     The  coil  may  be  made 


one  pole  of  a  cell,  the  other  pole  being  carbon  or 
another  metal,  or  the  two  components  of  the  coil 
may  themselves  be  joined  in  the  bath  to  form  an 
electrolytic  couple,  whereby  the  core  passes  into 
solution. — H.  J.  H. 

Electric  muffle  furnaces  [;  Doors  for  tilting  — — ]. 
A.  Imbery,  Halifax.  Eng.  Pat.  140,138,  4.6.19. 
(Appl.  20,375/18.) 

Electric  resistance  furnace.      J.  Simon  and  P.  F. 

Sarron,    Lvon,    France.      U.S.    Pat.    1,334,809, 

23.3.20.     Appl.,  13.11.18. 
See  Eng.  Pat.  132,080  of  1918;  this  J.,  1919,  779  a. 

Electrical  precipitation.  U.S.  Pat.  1,331,225.  See  I. 

Electric  precipitators.     Ger.  Pat.  314,626.     See  I. 

Electrical  precipitator.     Ger.  Pat.  314,947.     See  I. 

Electrical  precipitation.    Ger.  Pat.  315,534.    See  I. 

Oxidation  and  reduction  of  gaseous  compounds. 
U.S.  Pat.  1,332,730.     See  I. 

Ammonia.    U.S.  Pat.  1,333,404.    See  VH. 

|   Mercuric  oxide.     Ger.  Pat.  315,656.     See  VII. 

Cements.     U.S.  Pat.  1,332,422.     See  IX. 

Sterilising  liquids.    U.S.  Pat.  1,333,633.    See  XLXb. 

XII.— FATS;  OILS;  WAXES. 

Oils;  Splitting   of  by  means  of   castor  seed 

lipase.  J.  J.  Sudborough,  H.  E.  Watson,  and 
P.  S.  Varma.  J.  Indian  Inst.  Sci.,  1919,  2, 
241—265. 
Nicloux's  method  of  enzymic  hydrolysis  (this  J., 
1904,  327,  942)  was  found  the  most  suitable  for  the 
treatment  of  oils  on  a  large  scale.  A  lipase  pre- 
paration from  decorticated  castor  seeds  is  more 
active  than  an  equivalent  quantity  of  enzyme  from 
undecorticated  seeds.  The  activity  of  castor  seed 
lipase  begins  to  diminish  after  three  days  from  the 
date  of  preparation.  By  the  use  of  manganous 
sulphate  as  activator  (02  part  per  100  parts  of  oil 
and  4  parts  of  crushed  castor  seed)  90  to  95%  of 
hydrolysis  is  effected  in  48  hours.  Samples  of  con- 
centrated crude  fermentation  glycerin  prepared  by 
enzymic  hydrolysis  gave  analytical  results  equal  to 
those  of  aTwitchell  crude  glycerin,  but  yielded  an 
inferior  distillate  and  left  a  larger  residue. 

— C.  A.  M. 

Oil  splitting  with  germinating  and  resting  castor 
seeds.  K.  G.  Laiwala.  J.  Indian  Inst.  Sci., 
1919,  2,  266—267. 
The  results  obtained  by  hydrolysing  various  oils  by 
means  of  crushed  meal  from  resting  and  germin- 
ating castor  seeds  showed  that,  on  the  whole,  the 
former  seeds  possess  greater  lipolytic  activity. 

— C.  A.  M. 

Castor  and  soya  beans;  Lipolytic  activity  of  . 

A.  W.  Barton.     J.  Amer.  Chem.  Soc,  1920,  42, 
620—632. 

Feom  a  study  of  the  hydrolysis  of  lard,  olive  oil, 
and  ethyl  butyrate  by  the  lipases  of  castor  and  soya 
beans  it  is  deduced  that  the  lipase  of  castor  beans  is 
more  intense  in  its  action  than  that  of  soya  beans. 
The  range  of  acidity  in  which  action  on  lard  and 
olive  oil  took  place  was  practically  the  same  with 
both  enzymes  and  independent  of  the  substrate. 
The  degree  of  activity  for  a  given  acidity  was  prac- 
tically the  same  for  olive  oil  and  for  lard.  The 
activity  towards  ethyl  butyrate  was  less,  and  the 
range  of  acidity   in   which  action   took  place   was 
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much  higher  and  narrower.  It  is  concluded  that 
sovu  and  castor  baaJM  contain  the  some  lipase  or 
lipases,  and  that  both  contain  more  than  0110  lipo- 
lytic enzyme. — J.  K. 

Chrysalis  oil;  Characters  of .     L.  Desvergne*. 

,  llnm  Analyt.,  11)20,2,80—82. 
two  smpteeof  ulkwonn chryaaliB oil  obtained  from 
iui  oil  works  in  the  Rhone  valley  differed  widely, 
ono  being  •  dark-brown  substance  rosembjing  vusc- 
line,  and  the  other  a  pale  limpid  oil.  The  latter 
bad  the  following  characters:  Bp.  gr.  at  15°  C, 
n;ii:>.  aolidif.  pt.,  -  10  0. ;  iy,"-r4fl86i  acid  value, 
8'6;  suponii.  value,  188*1;  iodine  value,  839;  un- 
■Mponinable  matter  l"3  ;  mol.  equiv.  of  fatty  acids, 
3686;  ui.pt.  of  fatty  acids,  260°  C. ;  m.pt.  of 
saturuU-d  fatty  ands,  50  0°  C.  ;  and  iodine  value  of 
Unsaturated  fatty  acids,  95T.  The  semi-solid  pro- 
dw  t  bad  Sp.  gr.  at  15*  C.  0964;  solidif.  pt.,  235° 
i  acid  value.  113  0;  sapoiuf.  value,  184"8;  iodine 
value,  867;  unsuponif.  mutter,  4'8%  ;  mol.  equiv.  of 
lattv  aculs,  868*3:  m.  pt.  of  fatty  acids,  333°  C. ; 
nipt,  of  saturated  fatty  acids,  500°  C. ;  and  iodine 
value  of  unsaturated  fatty  acids,  1396.  The  un- 
■aponifiable  matter  from  the  oil  contained  only  a 
small  quantity  of  cholesterol,  whereas  that  from  the 
semi-solid  product  contained  a  considerable  quan- 
tity The  different  results  given  by  the  two  samples 
are  to  bo  attributed  to  differences  in  the  methods  of 
action.    C.  A.  II. 

Fata  um/  oils;  ]>etermination  of  the  iodine  values  of 

by  Winkler's  Inornate  method.  J.  V.  Lakhani 

ami  J.  J.  Sudborough.  J.  Indian  Inst.  Sci., 
1910,  I,  173—179. 
Winklek's  method  (this  J.,  1914,  872)  gives  trust- 
worthy results  with  ordinary  oils  and  fats,  provided 
that  the  addition  takes  place  in  the  absence  of  light. 
In  presence  of  diffused  daylight  substitution  of 
bromino  takes  place  to  an  extent  which  increases 
wwli  the  duration  of  contact.  Correct  iodine  values 
are  obtained  with  acids  9uch  as  crotonic  and  cinna- 
mic  at  ids  with  o/J-ethylene  linkages  within  30  mins. 
it  light  is  excluded,  but  the  values  obtained  with  the 
esters  "i  such  acids  are  much  too  low  and  not  con- 
cordant. The  use  of  finely  powdered  bono  charcoal 
ised  i  i  ■msiderable  increase  in  the  rate  of  the 
absorption  of  bromine,  the  iodine  value  of  ethyl 
•  mnamate  being  raised  thereby  from  about  18'6  to 
121,  and  that  of  ethvl  crotonate  from  245  to  170-3. 

— C.  A.  M. 

I'hlorogluctnol  reagent;  Method  of  preparing  

for  the  Kreis  [rancidityj  test.  H.  W.  Dixon.  J. 
li.'l.  Kng.  Chem.,  1920,  12,  174. 
<  Ink  ihniiukd  grms.  of  sodium  hydroxide  is  dissolved 
in  In  c.c.  of  water  and  cooled  to  a  temperature  at 
which  a  few  crystals  of  resorcinol  dropped  into  the 
liquid  do  not  become  brown  ;  15  grms.  of  resorcinol  is 
then  stirred  into  the  liquid,  the  vessel  is  covered  to 
exclude  air  and  the  mixture  heated  on  a  sand-bath 
for  2 — 3  hrs.  until  a  dark  chocolate-coloured  melt  is 
obtained.  Alter  cooling  the  mass  is  dissolved  in 
500  c.c.  of  water,  the  solution  cooled  in  ice,  acidified 
with  hydrochloric  acid,  and  extracted  with  suc- 
cessive 100  c.c.  portions  of  ether.  The  united 
ethereal  extracts  are  treated  with  animal  charcoal 
and  filteri'd,  the  filtrate  forming  a  stock  solution  for 
th..  Kreis  test  (this  J.,  1904,  1001;  Kerr,  this  J., 
-     17-1  O.-W.  P.  8. 

g-mdstofu.     x.  R.  Briggs.     J.  Phys.  Chem.,  1920, 

24.  120—126. 
IntkrmittilNT  shaking  is  much  more  efficient  for 
preparing  emulsions  than  continuous  shaking.  Tho 
time  required  for  complete  emulsification  depends 
on  the  interval  of  rest  between  the  individual 
shakes.  Emulsions  are  readily  made  by  rolling  or 
rotating  cylinders  containing  oil  and  soap  solution. 
1  i    -      May.)— J.  F.  S. 


Emulsions.  T.  H.  Briggs,  F.  H.  Ou  Cosse,  and 
1.  II  C  Ink.  J.  Phys.  Obi  in.,  1920,  24,  147—160. 
KhvlbioNS  of  oil  and  water  may  bfl  made  by  grimi- 
ng iii,.  mo  together  in  a  mortar  In  the  presenoeof 
a  iiucl.\  divided  solid  whioh  is  easily  wetted.  The 
finely  di"  ided  solid  serves  to  increase  the  area  of  the 
mi,  rface  between  oil  and  water  and  is  moreeffei  tive 
il  suspended  in  the  oil  before  adding  the  water.  In 
the  "  Continental  "  method  of  preparing  emulsions 
pim  arabic  bx  ta  both  as  finely  divided  solid  and  as 
emulsifying  colloid.  Emulsions  of  water  in  oil  may 
be  made  in  a  mortar  bv  using  linely  divided  solids 
easily  welled  by  oil.     (Of.  J.O.8.,  May.)— J.  F.  S. 

Pro»0  millet  oU.    Dunbar  and  lliuncu  us.    Set  XIX*. 

Patents. 
Oils  and  fate;  Process  lor  recovering from  soap- 
free  trust e  water.     Naomi.  Yennoots.  A.  Jurgeiut' 
Vereenigde  Fabrieken,  Oss,  Holland.    Eng.  Pat. 
121.220,    12.3.19.     (Appl.   6142/19.)     Int.  Conv., 
9.3.18. 
Tin-:   water  is  treated  with  small  quantities  of  an 
electrolyte,  e.g.,  0"01%  to  0'02%  of  sodium  chloride, 
alum,  or  sulphuric  acid,  to  break  down  the  emulsion. 

—A.  de  W. 

Washing  and  degrea&ng  plant;  [Beater-arms  for] 

benzine .     \V.  Irwin,  Copponhall.     Eng.  Pat. 

140.191,  4.3.19.     (Appl.  5327/19.) 


XIII.-PAINTS;  PIGMENTS;  VABNISHES ; 
RESINS. 

White  lead;  Modification  of  the  Thompson  method 

for  the  determination  ol  acetic  acid  in .     L. 

McMaster  and  A.  E.  Goldstein.  J.  Ind.  Eng. 
Chem.,  1920,  12,  170—171. 
Thk  Thompson  method  (this  J.,  1905,  487)  may  bo 
shortened  by  distilling  with  phosphoric  acid  as  de- 
scribed until  the  mixture  has  a  small  hulk  and  then 
continuing  the  distillation  with  steam  until  about 
600  c.c.  of  distillate  is  obtained.  This  is  treated 
with  0"5  c.c.  of  phosphoric  acid  and  distilled  under 
a  pressure  of  about  150  mm.;  during  the  distilla- 
tion air  is  admitted  through  a  fine  capillary  reach- 
ing into  the  liquid.  When  10  c.c.  of  the  distillate 
requires  no  more  than  one  drop  of  N  l}0  sodium 
hydroxide  for  neutralisation  the  distillation  is 
stopped  and  the  total  distillate  titrated.  In  the 
case  of  white  lead  which  has  been  ground  with  oil  it 
is  almost  impossible  to  extract  the  whole  of  the  oil, 
and  tho  distillate  obtained  in  the  Thompson  method 
contains  free  fatty  acids;  the  second  distillation 
under  reduced  pressure  yields  a  distillate  free  from 
fatty  acids,  and  consequently  the  results  obtained 
|  for  acetic  acid  are  lower  than  those  found  by  the 
Thompson  method. — W.  P.  8. 

Lead  chromates.     L.  Bock.     Farben-Zeit.,  1920,  25, 

761. 
Tnu  lead  chromates  show  many  examples  of  chango 
of  colour  with  alteration  of  dispersity,  e.g.,  many 
products  of  tones  varying  from  orange  to  red  can  bo 
i  brought  to  the  same  tone  by  grinding,  whilst  pale 
1  pigments  can  be  obtained  from  the  normal 
chromate,  after  washing,  by  continued  standing 
under  water.  The  sulphur  or  canary  tones  of  the 
chrome  yellows  obtained  by  simultaneous  precipita- 
tion of  the  chromate  and  sulphate  of  lead  depend  on 
their  high  degree  of  dispersity.  The  pigments  ob- 
tained by  addition  of  highly  dispersed  lead  sulphate 
to  or  even  precipitation  of  lead  sulphate  on  to 
ordinary  chrome  yellow  are  not  appreciably  lighter 
in  tone  than  the  ordinary  pigment,  whilst  their 
purity  and  opacity  are  inferior,  simulating  that  of 
"  reduced  "  ehromo  vcllows. — A.  do  W. 

rS 


342  a  Cl.  XIII.— PAINTS  ;    PIGMENTS  j    VARNISHES  ;    RESINS  [Kay  is.  1920. 


Pigments;  Fineness  and  texture  of  .     H.   A. 

Gardner.  Circ.  90,  Paint  Manufacturers'  Assoc, 
U.S.A.,  and  Nat.  Varnish  Manufacturers'  Assoc. 
Mar.,  1920.     6  pp. 

The  pigment  under  examination  is  rubbed  with  the 
finger  across  the  grooves  of  an  Edison  disc  phono- 
graph record,  and  the  surface  is  then  examined  with 
the  microscope.  Most  pigments  consist  of  coarse 
particles  covered  with  fine  ones,  and  when  examined 
by  the  method  described  the  coarser  particles  are 
retained  in  the  grooves  with  their  facets  arranged 
parallel  to  the  plane  of  the  record.  The  micro- 
scopic observation  of  pigments  mounted  on  a  record 
is  best  done  by  viewing  obliquely.  The  number  of 
particles  in  a  given  weight  of  pigment  may  be  esti- 
mated by  preparing  a  suspension  of  1  grin,  of  the 
pigment  in  a  litre  of  water  containing  a  very  little 
gelatin,  and  counting  the  particles  in  a  few  drops 
of  the  suspension  contained  in  the  cell  of  a  hsemo- 
cytometer. — A.  de  W. 

Carbon  black  in  natural  gas;  Apparatus  for  esti- 
mating   .   R.  O.  Neal.   Chem.  and  Met.  Eng., 

1920,  22,  358—359. 

An  apparatus  for  determining  the  quantity  of 
carbon  black  obtainable  from  gases  of  unknown  com- 
position comprises  a  central  portion,  hood,  and 
hopper,  of  sheet  iron,  the  hopper  having  a  sliding 
door  to  enable  the  carbon  black  to  be  removed  from 
a  depositing  plate  by  means  of  a  scraper.  Below 
the  depositing  plate,  at  an  adjustable  distance,  is 
fixed  the  gas  pipe  with  lava  tip  burners,  each 
capable  of  burning  4  cb.  ft.  of  gas  per  hr.,  and  the 
gas  supply  is  connected  to  a  meter  and  is  controlled 
by  a  needle-valve,  a  U-tube  for  determining  the 
pressure  being  inserted  between  the  meter  and  the 
burners.  The  apparatus  may  also  be  used  without 
a  meter  by  previously  calibrating  it  against  a  meter 
and  observing  different  pressures  on  the  manometer 
tube  and  recording  the  time.  The  test  should  last 
at  least  one  hour,  using  15 — 20  cb.  ft.  of  gas.  The 
carbon  black  should  be  removed  at  intervals  of  10 
wins.,  and  at  the  end  of  the  test  it  is  removed  by  a 
brush  and  the  total  weighed. — W.  J.  W. 

Oleo-resin  from  Hardwickia  pinnata.  K.  S.  Iyer 
and  J.  J.  Sudborough.  J.  Ind.  Inst.  Sci.,  1918,  2, 
29—35. 

The  oleo-resin  obtained  from  Hardwickia  pinnata 
is  a  dark-brown  viscid  liquid  soluble  in  alcohol, 
ether,  light  petroleum,  acetic  acid,  and  turpentine. 
It  closely  resembles  copaiba  balsam,  as  the  following 
constants  show:  Sp.  gr.  at  15°  C,  1*008; -acid  value, 
90*2;  saponif.  value,  112*9;  acetyl  value,  79*6;  vola- 
tile oil,  42*7%.  The  volatile  oil,  separated  by  dis- 
tillation with  superheated  steam,  is  colourless,  and 
has  a  pungent,  bitter  taste.  It  boils  mainly  be- 
tween 248°  and  253°  C,  and  its  physical  constants 
closely  resemble  those  of  earyophyllene,  the  nitroso- 
chloride  of  which  was  actually  isolated  from  the  oil 
and  identified.  The  residual  resin  is  brittle,  is  com- 
pletely soluble  in  90%  alcohol,  and  yields  a  good 
quality  spirit  or  oil  varnish. — G.  P.  M. 

Oleo-resin  from  Vipterocarpus  indieus.  J.  C.  Man- 
sukhani  and  J.  J.  Sudborough.  J.  Ind.  Inst. 
Sci.,  1918,  2,  37—15. 

The  oleo-resin  of  Dipterocarpus  indieus  (Dhuma 
tree)  is  intermediate  between  the  oleo-resin  of 
Hardwickia  pinnata  (preceding  abstract),  and  that 
of  other  Dipterocarpus  sp.  which  yield  the  so-called 
garjan  (gurjun)  balsam.  The  following  constants 
are  given  for  the  oleo-resin:  Acid  value,  12*6; 
saponif.  value,  16*3 ;  acetyl  value,  48*2,  total  volatile 
oil,  67*8%.  The  volatile  oil,  isolated  by  steam  dis- 
tillation, boiled  mainly  at  250° — 254°  C.  The 
nitrosochloride  was  obtained  from  the  oil  in  some- 
what greater  yield  (10 — 11%)  than  that  obtained 
from   the   Hardwickia   oil,    and   was   identified   as 


a-caryophyllene  nitrosochloride.  The  residual  resin 
is  harder  than  the  Hardwickia  resin,  and  gives  both 
spirit  and  oil  varnishes  of  good  quality.  The  vola- 
tile oil  apparently  possesses  therapeutic  properties 
similar  to  copaiba  oil. — G.  F.  M. 

Varnishes;  Solvent  media  and  their  effect  on  [syn- 
thetic resin]  .       H.  Wolff.       Farben-Zeit., 

1920,  25,  668—671. 

The  solubility  of  synthetic  resins  (formolites)  of 
different  makes  and  even  of  different  deliveries  of 
the  same  make  varies  very  considerably,  especially 
in  mixtures  containing  benzene  and  its  homologues. 
This  is  shown  by  actual  determinations  of  the 
benzene-carrying  power  of  different  specimens 
when  dissolved  in  various  solvents,  e.g.,  ethyl  and 
methyl  acetates,  methyl  formate,  and  acetone.  The 
viscosity  curves  of  solutions  of  synthetic  resins  in 
acetone-benzene  mixtures  show  that  with  increasing 
proportion  of  benzene  to  acetone  there  is  a  change 
from  molecular  to  colloidally  dispersed  systems.  In 
some  cases  precipitation  or  even  gel-formation 
results  from  increasing  addition  of  benzene.  The 
persistent  softness  of  the  films  left  when  some  formo- 
lite  varnishes  are  allowed  to  dry  spontaneously  is 
attributable  to  the  selective  evaporation  of  the  sol- 
vent in  the  film,  the  solvent  of  higher  boiling-point 
and  weaker  solvent  power  being  retained  to  a  pro- 
portionately greater  degree  as  evaporation  pro- 
ceeds, so  that  a  surface  layer  of  relatively  imperme- 
able gel  of  the  resin  in  the  indifferent  solvent  is 
formed,  which  inhibits  further  evaporation  in  the 
under  layers.  The  solvents  chosen  for  use  in  formo- 
lite  varnishes  should  therefore  be  of  such  nature  as 
to  permit  of  a  large  addition  of  the  poorer  of  the 
solvents  without  precipitation  of  the  resin,  or  the 
more  active  solvent  should  possess  the  lowest  rate 
of  evaporation  in  the  mixture.  Alternatively  a 
component,  e.g.,  pyridine,  may  be  added  which 
diminishes  the  selective  evaporation  of  the  active 
and  non-active  solvents.— A.  de  W. 

Patents. 
Linoleum;   Producing and   product   thereof. 

G.    W.    Priest,    Assignor    to    E.    I.    du    Pont 

de  Nemours  &  Co.,  Wilmington,  Del.    U.S.  Pats. 

(a)  1,334,049  and  (b)  1,334,050,  16.3.20.     Appl., 

8.3.17. 
(a)  An  oil  or  (b)  an  oxidised  oil  is  mixed  with  a 
polymerised   product  of  the  coumarone  or   indene 
group  at  a  temperature  not  above  100°  C,  and  the 
mixture  is  applied  to  a  fabric  layer. — A.  de  W. 

Plastic  rubber-like  masses;  Manufacture  of  - . 

P.    B.    Ribot,    Schwabach.      Ger.    Pat.    315,847, 
11.7.18. 

The  liquor  which  settles  out  in  the  saponification  of 
resins  is  purified  by  sedimentation  or  nitration,  then 
treated  in  a  stirring  vessel  with  dilute  sulphuric  or 
hydrochloric  acid  in  a  finely-divided  state,  while 
heating  at  about  100°  C.  The  resulting  mass  is 
slightly  acid,  insoluble  in  water,  soluble  in  alcohol, 
ether,  and  caustic  alkali ;  it  is  plastic  when  warm 
and  brittle  in  the  cold. — J.  F.  B. 

IBesinous']   polymerised  compounds  from  unsatur- 
ated hydrocarbons;  Production  of .      H.  V. 

Dunham,   Brattleboro,  Vermont,  U.S.A.       Eng. 
Pat.  138,046,  8.9.19.    (Appl.  22,095/19.) 

See  U.S.  Pat.  1,324,649  of  1919;  this  J.,  1920,  164  a. 
Reference  is  directed  to  Eng.  Pats.  7282  of  1914 
and  109,077;  this  J.,  1915,  346;  1917,  1089.) 

Paint;  Waterproof .   S.  Kuroki,  Tokyo,  Japan. 

U.S.  Pat.  1,333,321,  9.3.20.     Appl.,  6.5.19. 
See  Eng.  Pat.  135,132  of  1919;  this  J.,  1920,  35  a. 

Coumarone-resin  insulator.       U.S.  Pat.  1,332,860. 
See  XI. 
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XIV.    INDIA-RUBBER ;    GUTTA-PRECHA. 

Rubber  goods;   l>rtermmatton  of  cellulose  in  . 

-~    \\     Ep      in  and  K.  L.  Monro,     ludiarubber  J., 

(9, 

Onb  half  gram  of  the  rubber  is  digested  with  25  o.c. 

of  freshly  distilled  crcsol  vb.  pt.  198°  C.)  for  4  hours 

m   160*-    186     C  .   then  moled  and  2(H)  c.e.  of  li^ht 

roleam  Bpirit  vl>.   pt.    l">° — 50°  C.)  added  with 

t.mt  agitation.  Alter  allowing  to  settle  and 
decanting  tie  liquid  through  a  Gooch  crucible  con- 
taining a  pad  ut  acid-treated,  ignited  asbestos,  the 
doe  is  trashed  thrice  with  petroleum  spirit,  five 
tuned  with  hot  benzene,  and  once  01  twice  with 
it  is  then  treated  with  hot  hydrochloric 
a,  id  (Ju  t.  transferred  completely  to  the  crucible, 
washed  10  tunes  with  hydrochloric  ncid,  then  with 
water  until  tree  from  chlorides,  and  treated  with 
acetone  and  subsequently  with  a  mixture  of  acetone 
.ui.l  carbon  bisulphide  (1:1)  until  the  extracts  are 
colourless.      Tho    rcsiduo    is   washed    with    alcohol, 

I  for  90  nun.  at  105°  C.  transferred  to  a  weigh- 
ing bottle  and  weighed.  Tho  extracted  material  is 
digested  in  a  beaker  with  15  c.c.  of  acetic  anhydride 
and  0*8  c  o.  ot  sulphuric  ai  id  for  3i>  roin.  at  75°  C, 

•I.  tr.-.ited  with  25  c.c.  of  90%  acetic  acid, 
filtered  slowly  through  a  pad  of  treated  asbestos  in 
a  Gooch  crucible,  washed  repeatedly  with  hot  90% 

ic  acid  and  then  5  times  with  acetone.  The 
crucible  is  placed  in  a  weighing  bottle,  dried  for 
2  hours  at  150°  C,  and  then  weighed.  The  loss  in 
weight  on  ace  tylat  ion  represents  the  cellulose.  The 
pionunnti  of  leather  does  not  interfere  with  the 
method,  but  in  such  case  it  is  desirable  to  digest 
with  cresol  at  120°  C.  for  16  hours.  The  acetylation 
process  indicates  95%  of  any  wood  present.  90% 
of  any  jute,  21%  of  cork,  and  70%  of  any  leather. 

— D.  F.  T. 

Patents. 

[Rubber]  latex;  Process  fur  treating and  pro- 
duct obtained  thereby.  Rubber  composition  ami 
I'Tuctst  for  the  production  thereof.  E.  M.  Slocum, 
Hedan,  Sumatra,  Assignor  to  General  Rubber  Co. 
i  >  Pats,  (a)  1,332,925  and  (o)  1,332,920,  9.3.20. 
Appl.,  80.1  and  23.2.17. 

(a)  IUbbkr-imioiii  cist;  and  similar  latex  is  coagu- 
lated under  conditions  restraining  expansion,  so 
that  the  latex  is  subjected  to  a  gradually  increasing 
pressure  during  its  coagulation,  (b)  A  vulcanisable 
c  material  is  mixed  with  rubber  seed  pulp. 

— D.  F.  T. 

Rubber   product    and    composition.      Plastic    com- 
I     M.  Weiss,  New   York,  Assignor  to 
llarrett  Co.     U.S.  Pats,  (a)  1,334,060  and  (b) 
1,884,081,  16.3.20.    Appl.,  3.7.19. 
(a)  A  ooiii'osnioN  is  prepared  containing,  dissolved 
in  a  common  solvent,  more  than  50%  of  rubber  and 
10 — 30  i  of  a  semi-solid  to  solid  bitumen  obtainable 
by  the  destructive  distillation  of  coal-tar  pitch,    (b) 
A  plastic  composition  contains  a  semi-solid  to  solid 
bitumen  derivable  from  coal  tar  by  destructive  dis- 
tillation,  together   with  other   material   not  lique- 
fiable  by  heat— D.  P.  T. 

Rubber-like.  mass.    Ger.  Pat.  315,847.    See  XIII. 

■'her  substitute.    U.S.  Pat.  1,332,320.    See  XV. 

XV.  LEATHER;  BONE;  HORN;  GLUE. 

*'■■  '  <   .  Simplified  method 

l<ir  thr  determination  of  the .    |{.  Lanfrmann. 

Lodertoohn.   Hundsch.,   1919.   11,  93—94.     Chem. 
r.,  1920,  91,  II.,  220.    (See  also  this  J.,  1913, 
153.) 

Ten  c.c  of  filtered   tannin  solution  of  about  four 


times  the  usual  strength  for  analysis  is  mixed  with 
10  c.c.  of  a  reagent  composed  of  equal  vols,  of  10% 
ammonium  molybdate  and  15%  ammonium  chloride 
solutions  and  filtered.  Ten  c.c.  of  tho  filtrate  is 
ovaporated  to  dryness  and  dried  in  the  water  oven 
to  constant  weight.  At  tho  same  time,  10  c.c.  of 
the  tannin  solution  and  10  c.c.  of  the  above  reagent 
are  evaporated  togethor  in  a  basin  and  dried 
to  constant  weight.  Tho  weight  found  by  the 
evaporation  of  the  filtrate  is  doubled  and  tho  pro- 
duct is  subtracted  from  tho  dry  weight  of  the 
unfiltcred  mixture,  tho  difference  giving  the  weight 
of  the  precipitate.  This  is  calculated  as  a  per- 
centage of  tho  total  dissolved  solids  of  tho  tannin 
extract.  Tho  following  molybdenum  values  are 
given:  Oak  bark  extract  65'5— 81'3j  oak  wood  ex- 
tract 112-0 — 152T;  spruce  bark  extract  236— 367; 
chestnut  extract  148'2 — 1943;  quebracho  extract, 
solid,  not  sulphited  20 — 33'8;  tho  same,  fluid,  sul- 

Chited  O'O — 23'4 ;  mangrove  extract  117"9;  mimosa 
ark  extract  679.— J.  F.  B. 

Patents. 

Leather;  Manufacture  of .  W.  C.  Blatz,  Wil- 
mington, Del.,  Assignor  to  J.  B.  Blatz,  Philadel- 
phia, Pa.  U.S.  Pat.  1,334,216,  16.3.20.  Appl., 
5.2  17.    Renewed  24.4.19. 

AtlUM-cnROMK  tanned  skins  or  hides  are  impreg- 
nated with  an  insoluble  barium  salt  to  produce 
glazed  white  washable  leather. — D.  W. 

Substitute  for  leather,  and  similar  purposes;  Com- 
position of  matter  for  use  as  a  - •.    G.  Christen- 

son,  Jamaica,  N.Y.,  Assignor  to  H.  W.  Johns- 

Manville  Co.    U.S.  Pat.  1,332,320,  2.3.20.    Appl., 

27.3.18. 

Rubber,   finely-ground   sponge,   and  a  considerable 

proportion  of  an  inert  filler  are  intimately  mixed 

together  to  form  a  dense,  non-elastic  composition. 

— D.  \Y. 

Leather  substitute;  Manufacture  of  a  .     D. 

Waller,   Hamburg.     Ger.   Pat.   315,434,   15.1.18. 
Addition  to  300,952. 

Instead  of  zinc  chloride,  calcium  chloride,  mag- 
nesium chloride  or  other  hygroscopic  salts  aro  em- 
ployed. Millboard  is  dipped  into  a  30%  solution  of 
the  salt,  then  dried  and  treated  with  a  warm  fatty 
oil  and  finally  with  a  solution  of  rosin. — J.  F.  B. 

Horny  masses  from  casein;  Manufacture  of  . 

R.  Weiss,  Hamburg.     Eng.  Pat.  115,439,  3.5.18. 
(Appl.  7479/18.)    Int.  Conv.,  28.4.17. 

See  Ger.  Pat.  313,881  of  1917;  this  J.,  1920,  36  a. 


XVI.    SOILS ;    FERTILISERS. 

Lime;  Absorption  of  by  soils.     F.  J.   Warth 

and  M.  P.  Saw.  Mem.  Dep.  Agric.  India,  1919, 
5,  157—172. 
Experiments  on  the  absorption  by  different  types 
of  soil  of  calcium  carbonate  from  solutions  of  cal- 
cium bicarbonate  of  different  concentrations  in  the 
presence  of  varying  amounts  of  carbon  dioxide 
snowed  that  carbon  dioxido  plays  an  important  part 
in  the  equilibrium  attained.  A  new  method  of 
determining  the  lime  requirement  of  a  soil  may  be 
based  on  the  experimental  results,  but  is  too  diffi- 
cult and  involved  for  ordinary  laboratory  work. 

— W.  G. 

SoU;  Relation  of  certain  acidic  to  basic  constitu- 
ents of  the  affected  by  ammonium  sulphate 

and  sodium  nitrate.     L.  P.  Howard.     Soil  Sci., 
1919,  8,  313—321. 
The  "  acidity  "  in  a  soil  caused  by  long  continued 
use  of  ammonium  sulphate  is  a  result  of  a  change 
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iii  the  ratio  of  acids  to  bases.  Iron  and  aluminium 
take  the  places  normally  occupied  by  the  stronger 
bases,  calcium  and  magnesium,  and  the  salts  of  the 
weaker  bases  undergo  hydrolysis  and  give  rise  to 
a  definite  hydrogen  ion  concentration  in  the  soil 
solution.    (Cf.  J.  C.  S.,  i.,  416).— W.  G. 

Potassium-bearing  minerals  as  a  source  of  potassium 
for  plant  growth.  E.  de  Turk.  Soil  Sci.,  1919, 
8,  269—301. 
Teials  were  made  with  orthoclase,  microcline,  leu- 
cite,  alunite,  and  lepidolite  on  a  very  loose  peaty 
soil  quite  free  from  sand  and  from  roots  or  other 
residues  of  recently  grown  plants.  In  the  pot  ex- 
periments, where  crops  were  grown,  the  minerals 
were  added  at  a  rate  equivalent  to  2  tons  per  acre, 
and  one  ton  of  ground  limestone  per  acre  was  also 
added.  Lepidolite  was  detrimental  to  the  growth 
of  buckwheat  under  these  conditions,  whilst  the 
other  finely-ground  minerals  gave  an  increase  in 
yield  of  2i — 35%.  The  additional  application  of 
organic  manures  or  soluble  sodium  or  magnesium 
salts  did  not  increase  the  yield  of  crop  or  the  avail- 
ability of  the  potash  in  the  minerals  used.  Except 
in  the  case  of  lepidolite,  the  solubility  of  the 
minerals  used  was  low.  This  high  solubility  of 
lepidolite  probably  accounts  for  its  effect  in  stunt- 
ing the  crop,  some  toxic  element,  such  as  lithium, 
possibly  being  dissolved  from  the  mineral.  The 
solubility  of  all  the  minerals  was  increased  by  the 
presence  of  ammonium  chloride  or  of  decomposing 
alfalfa  (lucerne).  The  low  availability  of  the  potash  . 
in  dune  sand  is  due  to  the  fact  that  most  of  it  is  ' 
contained  in  the  larger  particles,  which  offer  a  rela- 
tively small  surface  to  the  solvent  action  of  the 
water.  The  increase  in  solubility  produced  by 
grinding  such  sands  is  not  sufficient  to  be  of  prac-  j 
tical  value. — W.  G. 

Iron-aluminium   phosphates;   Utilisation   of   . 

G.  H.  Stanley.     J.  S.  Afr.  Assoc.  Anal.  Chem., 

1920,  3,  13—21. 
Samples  of  iron-aluminium  phosphate  from  a  large 
deposit  at  Saldanha  Bay,  S.  Africa,  had  the  follow- 
ing composition:—  P20],  568— 32'68;  Fe20„  260—  , 
1196;  Al2Os,  2-22— 17-29;  and  Si02  and  insoluble 
matter,  15'67 — 77-05%.  The  material  is  therefore 
of  less  value  than  Redonda  phosphate.  By  heating 
the  Saldanha  phosphate  rock  with  limestone  and 
small  coal  in  an  iron  vessel  with  perforated  false 
bottom,  whilst  blowing  air  through  the  heated 
mass,  it  could  be  converted  into  a  material 
resembling  a  low-grade  basic  slag  which  could  be 
produced  and  sold  at  about  7s.  per  unit  of  P20s. 
By  this  process  about  75%  of  the  phosphoric 
anhydride  is  converted  into  a  citric-soluble  form. 

— C.  A.  M. 

Plants:  Influence  of  organic  compounds  on  the  de- 
velopment of  .     IV.     G.   Ciamician  and  C. 

Ravenna.  Atti  R.  Accad.  Lincei,  1920,  29,  i., 
7—13.     (Compare  this  J.,  1919,  297  a.) 

Further  experiments  have  been  carried  out  with 
compounds  belonging  to  a  number  of  different 
chemical  classes.    (Cf.  J.  C.  S.,  i.,  408.)— T.  H.  P. 

Nitrogen  [in  fertilisers'];  Use  of  potassium,  perman- 
ganate,   in    determining  - ■   by    the    Kjeldahl 

method.  "W.  Frear,  \V.  Thomas,  and  H.  D. 
Edmiston.  J.  Assoc.  Off.  Agric.  Chem.,  1919,  3, 
220—224. 

The  addition  of  potassium  permanganate  at  the 
end  of  the  acid  digestion  period  caused  a  consider- 
able loss  of  nitrogen  in  the  case  of  a  wide  range 
of  fertilisers.  The  loss  depended  somewhat  on  the 
amount  of  permanganate  added,  but  chiefly  on  the 
time  of  addition.  If  the  addition  was  delayed  for 
2  mins.  after  the  flame  had  been  removed  there 
was  no  loss. — W.  P.  S. 


Patents. 

Potassium  compounds;  Process  for  extracting 

from    rocks    containing    potassium    and    simul- 
taneously  producing    nitrogen-containing   fertil- 
isers.     C.    Rossi,    Legnana,    Italy.      Eng.    Pat. 
130,963,  12.5.19.     (Appl.  11,913/19.)    Int.  Conv., 
9.8.18. 
Finelt-gkound  potash-bearing  rocks  such  as  leucite, 
volcanic  ash,  felspar,  orthoclase,  granite,  etc.,  are 
mixed  with  calcium  carbide  and  heated  in  a  stream 
of  nitrogen.    Calcium  cyanamide  is  formed  together 
with  a  complex  nitrogenous  fertiliser  produced  by 
the  interaction  of  the  free  carbon   and   the  lime 
present  and  their  combination  with  the  nitrogen, 
whilst  the  potassium  compounds  are  volatilised  and 
mav  be  completely  recovered.     The  addition  of  coal 
to  the  rocks  increases  their  absorption  of  nitrogen. 
A  complex   fertiliser,   consisting  of   a  mixture  of 
potassium  compounds  with  the  nitrogenous  product, 
may   be  obtained   by   keeping  the  temperature  of 
reaction  below  the  volatilising  temperature  of  the 
potassium  compounds. — W.  J.  W. 

Fertilisers    containing    nitrogen    and    phosphoric 
acid.     Norsk  Hydro-Elektrisk  Kvaelstofaktiesel- 
skab,   Christiania.      Eng.   Pat.  132,496,   25.7.19. 
(Appl.  18,536/19.)    Int.  Conv.,  13.9.18. 
A  mixture  of  an  insoluble  phosphate  and  a  urea 
salt,  e.g.,  urea  nitrate,  is  either  employed  direct 
as    a    fertiliser,    in    which    case  the    moisture  in 
the    soil    causes    reaction    between    the    two    com- 
pounds  with   formation   of  soluble   phosphates,   or 
the  reaction  is  first  effected  by  moistening  the  mix- 
ture, and  the  product  is  dried  for  subsequent  use 
as  a  fertiliser.     (Reference  is  directed  to  Eng.  Pat. 
17,507  of  1902;  this  J.,  1902,  1462.)— L.  A.  C. 


XVII.    SUGARS;  STARCHES;  GUMS. 

Dextrose;  Detection  and  characterisation  of . 

in  plants  by  a  new  biochemical  method.  E.  Bour- 
quelot  and  M.  Bridel.  Comptes  rend.,  1920,  170, 
631—635. 
The  dry  plant  material  is  extracted  with  boiling 
80%  alcohol,  the  solution  is  evaporated  to  dryness, 
resinous  materials  are  removed  by  extraction  with 
ethyl  acetate,  and  the  residue  is  dissolved  in  a 
little  water  and  the  solution  evaporated  to  dry- 
ness under  reduced  pressure.  The  residue  is  dis- 
solved in  70%  methyl  alcohol,  and  the  reducing 
power  and  rotation  of  the  solution  are  measured. 
Emulsin  is  added  and  the  solution  is  left  to  stand 
until  no  further  change  in  its  rotation  occurs.  The 
reducing  power  and  rotation  are  again  measured, 
and  from  their  changes  the  amount  of  dextrose  pre- 
sent may  be  calculated;  emulsin  converts  82'6% 
of  the  dextrose  present  in  70%  methyl  alcohol  into 
/3-methylglucoside  even  in  the  presence  of  other 
sugars. — W.  G. 

Dextrose;  Determination  of  ■  in  the  presence 

of  lactose.  E.  Hildt.  Ann.  Chini.  Analyt.,  1920, 
2,  78—80. 
Lactose  may  be  quantitatively  hydrolysed  by  means 
of  TwitchelPs  sulpho-aromatic  compounds  (see  this 
J.,  1919,  51a).  A  suitable  catalyst  is  prepared  by 
dissolving  180  grms.  of  sodium  benzenesulphonate. 
free  from  iron,  in  water  containing  49  grms.  of 
pure  sulphuric  acid,  and  diluting  the  solution  to 
a  litre.  A  quantity  of  a  solution  {e.g.,  defecated 
urine),  containing  not  more  than  1  grm.  of  sugar, 
is  mixed  with  20  c.c.  of  the  Twitchell  reagent, 
made  up  to  100  c.c,  shaken,  and  filtered,  and  50  c.c. 
of  the  filtrate  hydrolysed  for  6  hours  at  95°— 98°  C. 
The  remainder  of  the  solution  is  used  for  the  titra- 
tion of  reducing  sugars  by  means  of  Fehling's  solu- 
tion diluted  with  4  vols,  of  water,  and  treated  with 
5  or  6  drops  of  sodium  hydroxide  solution.     The 
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hydrolyeed  portion,  after  oooling  and  dilution  to 
50  c.c.,  it  titrated  in  the  hum  way.  If  n  and  ■>'  bo 
the  number  of  c.c.  required  to  decolorise  10  o.o. 
.it  Fehling't  solution  Before  and  after  hydrolysis 
iiu'h.  the  amounts  of  hydrated  lactone  (*) 

am!    anhydrous   dextrose   (y)    ill    grin-,    net    I 

are   raven    by    the  equations:    x=3'55/u'-3.55//i, 
and  ;/    1468 /n  •  S-S4  n.— C.  A.  M. 

Qhtoosidt*.    Karrer.    See  XX 

l'ui:NT8. 

CarOSMl;  1'rocess  for  producing  .     A.  Daniel, 

''harlottenburg,   Germany.     Eng.   Pat.   137,339, 
13.11.17.    (Appl.  16,678/17.) 
Carbohydrates  such    as    starch,  sugars,  molasses, 
ate.,  are  heated  with  (glacial)  acetic  acid  and  de- 
hydrating agents  such  as  acetic  anhydride,  sodium 
,    alkalis,    or    mineral    acids,    under    atmos- 
pheric or  higher  pressures,  or  with  sodium  acetate 
alone    under    atmospheric    pressure,    the    reaction 
in  this  case  liberating  a  certain  quantity  of 
aoetio   acid.     The   caramel    produced   yields   clear 
solutions   in   water   and    is   suitable   for  spirituous 
liquors. — J.  H.  L. 

flunaiw i/y*»fl  plant  material.     Ger.  Pat.  305,690. 
Sev  XVIII. 

rodder  from  wood.    Ger.  Pat.  305,090.    See  XIXa. 


XVIII.-FERMENTATION  INDUSTRIES. 

Halting  and   brewing.        P.   Petit.        Brasserie  et 
Malterie,  1919,  9,  241—245,  257—261. 

By  restricting  germination  the  malting  loss  is  re- 
duced, but  the  short-grown  malt  obtained  is  im- 
perfectly modified  in  respect  of  proteins,  which 
■i  to  a  large  extent  insoluble.  They  can  be 
partially  dissolved  by  prc-mashing,  but  are  liable 
■  ipitation  by  a  slight  change  of  reaction  of 
the  wort.  The  conversion  of  these  imperfectly  dis- 
solved proteins  into  completely  soluble  degradation 
products  by  "  protein  rest"  is  incomplete,  because 
the  short-grown  malt  is  deficient  in  proteolytic 
power.  Hence  the  increased  yield  of  extract  at- 
tain. >1  by  means  of  prc-mashing  and  the  "protein 
rest"  consists  largely  of  proteins  in  a  state  of  un- 
stable solution.  Their  contribution  to  flavour  and 
head-formation  is  of  doubtful  value,  and  they  are 
certainly  liable  to  cause  difficulties  in  clarification 
and  protein  haze  in  the  finished  beer.- — J.  H.  L. 

Alcoholic    fermentation;    Chemistry    of   .      C. 

Nsuberg  and  E.  Reinfurth.     Ber.,  1920,  53,  462— 

In  reply  te  Zerner  (this  J.,  1920,  276  a)  it  is  pointed 
out  that  the  impossibility  of  effecting  a  quantitative 
conversion  of  sugar  into  glycerol  and  acetaldehyde 
by  fermentation  in  the  presence  of  sodium  sulphite 
is  to  be  attributed  to  the  gradually  increasing 
alkalinity  of  the  solution  and  not  to  the  slowness 
tion  between  aldehyde  and  sulphite  and, 
further,  that  Zerner's  conclusion  that  the  formation 
of  pyruvic  acid  cannot  be  the  preliminary  step  in 
the  production  of  acetaldehyde  is  based  on  faultv 
experiment,     (if.  .J.  ('.   S..   i..  406).-     H.   \V. 

'   urid:  Biochemical  production  of .     A. 

Fernbach  and  M.  Schoen.     Comptes  rend.,  1920, 
170.  764—766. 

IYkthek  evidence  is  given  that  in  a  mineral  nutri- 
ent solution  pyruvic  acid  is  formed  during  alcoholic 
fermentation  by  yeast,  providing  the  medium  is 
kept  neutral  by  the.  presence  of  an  excess  of  cal- 
cium carbonate. — W.  G. 


Wine;  Bacterial  decomposition  of  tartaric  acid  and 

■at    t/i .      II.     .Miill. •r-Thurgau    and    A. 

Oetorwalder.     Landw.  Jahrb.  der  Saaweia,  1919. 
t'heni.  Zentr.,  1920,  91,  II..  90    91. 

A  number  of  Swiss  red  wines  developed,  some  weeks 
or  months  after  the  decomposition  of  the  malic  acid 
iras  complete,  maladies  dae  to  bacteria]  decomposi- 
tion of  tartaric  and  and  glycerol  in  some  cases,  and 

of  glycerol  alone  in  others.  These  maladies  were 
associated  with  evolution  of  carbon  dioxide  and  in- 

(Teas,  oi  \.,|atile  acidity  (aoatie  with  a  small  pro- 
portion of  propionic  acid);  very  frequently  the 
wines  lost  their  red  colour  to  somo  extent  and 
became  brownish,  and  in  a  few  cases  they  acquired 
n  bitter  flavour.  Access  of  air  aggravated  the 
trouble.  In  somo  cases  the  tartaric  acid  was 
eventually  decomposed  completely,  but  about  0'2 — 
0"8  of  glycerol  remained  in  all  eases.  From  a 
wine  in  which  both  tartaric  acid  and  glycerol  under- 
went decomposition,  two  new  organisms  were 
isolated,  re,  Bad,  tartarophthorum  and  B.  tar- 
tarophthorum  var.  a.  Both  decompose  tartaric  acid 
energetically,  but  whilst  the  former  also  decomposes 
glycerol  tho  latter  does  so  to  only  a  slight  extent. 
\c  ctic  acid  and  carbon  dioxide  are  produced  from 
tartaric  acid,  and  acetic,  propionic,  and  lactic  acids 
from  glycerol.  Both  bacteria  are  facultative 
anaerobes  and  form  non-motile  and  non-sporulating 
rods  0'8 — 1/i  thick.  They  decompose  malic  acid 
readily  and  produce  mannitol  from  lajvuloso.  High 
acidity  and  high  tannin-content  have  an  inhibitive 
influence  on  the  maladies  described,  whilst  high 
temperatures  promote  them.  Suitable  preventive 
measures  are  storage  at  low  temperatures,  use  of 
sulphur  dioxide  and  metabisulphite,  and  pasteurisa- 
tion; but  in  the  case  of  wines  similar  to  thoso  in- 
vestigated these  measures  should  not  be  applied 
until  after  the  decomposition  of  the  malic  acid  is 
complete. — J.  H.  L. 

Methyl  alcohol  in  spirits;  Detection  of  .       P. 

Hasse.     Pharm.  Zentr.,  1920,  61,  177—182. 

The  sample  is  distilled  and  O'o  c.c.  of  tho  distillate- 
(containing  not  more  than  0'02o  c.c.  of  alcohol)  is 
mixed  with  1  c.c.  of  5%  potassium  permanganate 
solution,  2'5  c.c.  of  dilute  sulphuric  acid  (sulphuric 
acid  19  grms.,  water  200  cc.)  and.  alter  standing 
2  inins.,  the  mixture  is  decolorised  by  the  addition 
of  1  c.c.  of  10%  oxalic  acid  solution.  To  0'5  c.c. 
of  this  mixture  are  then  added  1  drop  of  peptone 
solution  (  =  2'5  mgrnis.  of  peptone)  and  1  c.c.  of 
sulphuric  acid  containing  iron  (005  grm.  of  iron 
alum  dissolved  in  1  c.c.  of  water  and  added  to 
300  grins,  of  sulphuric  acid).  A  deep  blue  colour  is 
obtained  if  the  spirit  contains  1%  of  methyl 
alcohol;  a  red-blue  colour  is  produced  by  0;3%  of 
the  alcohol.  Pure  ethyl  alcohol  gives  a  yellowish-red 
coloration  with  the  test.  If  an  indication  of  the 
presence  of  methyl  alcohol  is  obtained,  it  should 
be  confirmed  by  the  morphine  and  magenta- 
sulphurous  acid  tests. — W.  P.  S. 

Oxalic  acid.    Bau.    See  XX. 

Patents. 

(a — c)  Yeast;  Manufacture  of  pressed .     (d— l) 

Manufacture  of  yeast  with  little  or  no  production 
of  alcohol.     Verein  der  Spiritus-Fabrikanten  in 
Deutschland,    Berlin.       Ger.    Pats,    (a)    300,663, 
25.2.15;  (b)  303,251,  16.3.15;  (o)  303,252,  20.8.15: 
(d)    300,662,    17.3.15;    (k)    303,221,    1.4.15;    (v) 
303,222,  20.3.15;  (o)  303,253,  8.5.15;  (h)  304,241, 
13.4.15;  and  (i)  304,242,  16.4.15. 
(a)  Yeast  is  grown,  by  tho  ordinary  aeration  pro- 
cess, in  solutions  containing  not  more  than  2%   of 
refined  sugar  or  raw  beet  sugar,  together  with  not 
li  s,  than  15  parts  of  mineral  nutrient  salts  per  100 
parts  of  sugar.     The  yeast  produced  has  a  normal 
character  and  colour,  (b)  The  mineral  acid  liberated 
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during  the  fermentation  is  neutralised  by  addition 
of  suitable  alkaline  mineral  salts,  e.g.,  carbonates. 
When  molasses  is  used  the  basic  substances  therein 
neutralise  a  part  of  the  free  acid.  The  process 
may  be  applied  also  to  fermentations  carried  out 
in  presence  of  mineral  salts  for  other  purposes  than 
the  production  of  yeast,  (c)  Sodium  salts  may  be 
substituted  for  potassium  salts  in  the  nutrient 
liquid.  The  "soda  yeast"  obtained  possesses  a 
working  power  equal  to  that  of  a  good  bakers'  yeast. 
(d)  Yeast  is  pitched  in  highly  diluted  wort,  and 
stronger  wort  is  added  slowly  and  continuously  dur- 
ing the  growth  of  the  yeast,  whereby,  owing  to  the 
continuous  consumption  of  nutrient  substances,  the 
concentration  of  the  wort  remains  throughout  such 
as  to  ensure  the  best  and  most  rapid  assimilation 
of  the  nutriment  supplied,  (e)  Wort  containing 
yeast  is  continuously  drawn  off  from  the  lower  part 
of  the  vat  as  fast  as  fresh  nutrient  solution  is 
added.  The  yeast  is  separated  by  centrifugal  means 
from  the  wort  thus  drawn  off.  (f)  Sugar  and 
mineral  salts  are  employed  for  the  preparation  of 
the  wort.  The  mineral  salts  may  amount  to  half 
the  weight  of  the  sugar  used.  In  using  ammonium 
sulphate  as  source  of  nitrogen  the  acidity  (free  sul- 
phuric acid)  increases  very  rapidly,  and  is  neutral- 
ised by  means  of  alkalis  or  alkaline  salts,  (o)  Anti- 
septics assimilable  by  yeast,  e.g.,  formaldehyde  and 
formic  acid,  are  added  to  the  nutrient  solution. 
The  proportions  required  in  the  solution,  which  is 
added  continuously  to  the  vat  (0"01— 0T%  of 
formaldehyde  and  003 — 0'3%  of  formic  acid),  are 
too  small  "to  injure  the  yeast,  (h)  In  the  process 
claimed  in  (e)  so  much  yeast  is  pitched  at  the  com- 
mencement as  can  be  grown  in  the  quantity  of 
liquid  then  present,  (i)  In  the  process  claimed  in 
(f)  a  solution  of  free  alkalis  or  alkaline  carbonates 
is  added  continuously  to  the  wort,  to  furnish 
mineral  nutriment  to  the  yeast,  and  a  faintly 
alkaline  reaction  is  maintained  in  the  wort  during 
yeast  growth. — J.  H.  L. 

Cellulose;  Process  for  saccharifying  plant  material 

containing  .       C.  G.  Schwalbe,  Eberswalde. 

Ger.  Pat.  305,690,  4.5.16. 
The  moist  material,  containing  less  than  50%  of 
water,  is  subjected  to  the  action  of  a  gaseous  acid 
such  as  hydrochloric,  hydrofluoric,  or  sulphurous 
acid,  until  it  is  swollen  but  not  dissolved,  the  heat 
produced  being  eliminated  by  cooling,  if  necessary 
below  the  ordinary  temperature.  The  gaseous  acid 
is  then  removed  and  the  gelatinous  material  is 
saccharified  by  dilute  acid  under  atmospheric  or 
higher  pressure.  From  100  parts  of  wood  dry  sub- 
stance it  is  possible  to  obtain  70  parts  of  soluble 
matter  containing  nearly  the  theoretical  yield  of 
dextrose  and  pentoses. — J.  H.  L. 

Caramel.    Eng.  Pat.  137,339.    See  XVII. 

Alcohol  in  beverages. 
XXIII. 


U.S.  Pat.  1,333,905.      See 


XIXa.-F00DS. 

Milk;  Action  of  colloids  in  the  reductase  test  for 

.     E.  Eichwald.    Z.  Unters.  Nahr.  Genussm., 

1919,  38,  359—361. 
The  colloids  (proteins  and  fat)  present  in  milk 
appear  to  have  an  influence  on  the  Methylene  Blue 
test  for  reductase  in  milk;  the  finer  the  state  of 
division  of  the  colloids  the  slower  is  the  rate  at 
which  the  colour  is  destroyed. — W.  P.  S. 

Milk;  Analysis  of .  [Influence  of  formaldehyde, 

etc.}    C.  Porcher.    Ann.  Falsif.  1920,  13,  35—37. 

The  addition  of  1  drop  of  40%  formaldehyde  solu- 
tion to  50  c.c.  of  milk  did  not  affect  the  determina- 


i  tion  of  the  lactose,  but  when  5  drops  were  added 
the  amount  of  lactose  found  increased  from  500  to 
S-31%.— W.  P.  S. 

Proso  millet:  analysis  of  its  oil.  A  characteristic 
alcohol.  B.  A.  Dunbar  and  E.  R.  Binnewies.  J. 
Amer.  Chem.  Soc.,  1920,  42,  658—666. 

Meal  from  the  hulled  grain  of  the  proso  millet 
(Panicum  miliacum)  contained  2'86%  ash,  12'80% 
moisture,  6'25%  crude  fibre,  15'86%  crude  protein, 
5'07%  oil  (ether  extract),  57'16%  nitrogen-free  ex- 
tractives, and  59"65%  starch.  The  oil,  which  was 
extracted  by  petroleum  spirit  equally  as  well  as  by 
ether,  when  kept  out  of  contact  with  the  air  gradu- 
ally deposited  thin,  pearly-white  plates  of  "  prosol," 
C21H,602,  m.  pt.  279°  C.;  soluble  in  most  organic 
solvents,  but  sparingly  in  cold  ether  or  alcohol. 
The  oil  separated  from  prosol  had  sp.  gr.  0'9228  at 
25°  C. ;  nD  =  l'4745;  an  acetyl  value  corresponding 
to  10'9%  alcohols  and  hydroxy  acids;  Hiibl  iodine 
value,  92'3;  Reichert-Meissl  value,  2'5;  glycerin 
content,  3'31  %  ;  free  fatty  acids  equivalent  to  11*9% 
oleic  acid;  phytosterol,  0'63%  ;  and  unsaponifiablo 
matter,  2'52%.  It  showed  3'18%  increase  in 
weight  after  oxygenation  by  Livache's  process,  and 
is  therefore  a  semi-drying  oil,  ranking  with  rape- 
seed  oil.  The  soluble  acids  corresponded  to  0'36% 
formic  acid,  a  trace  of  acetic  acid  being  present. 
Insoluble  fatty  acids  amounted  to  89'8%  of  the  oil, 
76'5%  being  unsaturated  and  consisting  of  about 
72%  palmitic  acid  and  a  residue  of  carnaubic  and 
daturic  acids.  The  saturated  fatty  acids  contained 
51'6%  oleic  acid,  20"4%  linolic  acid,  and  23'7%  iso- 
linolic  acid. — J.  K. 

llumin  formed  by  the  acid  hydrolysis  of  proteins; 
Origin  of  the  •.  IV.  Hydrolysis  in  the  pre- 
sence of  aldehydes.  HI.  Comparative  hydrolysis 
of  fibrin  and  gelatin  in  the  presence  of  various 
aldehydes.  G.  E.  Holm  and  R.  A.  Gortner.  J. 
Amer.  Chem.  Soc,  1920,  42,  632—640. 

The  results  of  experiments  on  the  hydrolysis  of 
fibrin  and  gelatin  in  presence  of  benzaldehyde, 
butyraldehyde,  isobutyraldehyde,  aoetaldehyde, 
and  formaldehyde  respectively  confirm  the  previous 
conclusion  (this  J.,  1918,  18  a)  that  in  a  normal  pro- 
tein hydrolysis  the  formation  of  black  acid-insoluble 
humin  is  dependent  upon  the  presence  of  trypto- 
phane in  the  protein  molecule. — J.  K. 

Arginine  nitrogen.     Holm.     See  XXIII. 

Patents. 

Cheese;  Process   of  making  Emmenthal  or  Swiss 

.       C.  F.  Doane,  Eureka,  Cal.       U.S.  Pat. 

1,334,693,  23.3.20.     Appl.,  23.5.19. 

Mn.K  is  heated  to  134°— 155°  F.  (57°— 68°  C.),  then 
cooled,  and  rennet  added  to  form  a  curd.     The  curd 
|    is  heated  to  give  the  necessary  firmness  and  to  expel 
moisture  or  whey. — W.  F.  F. 

Fodder  from  wood;  Process  and  apparatus  for  pro- 
ducing   .     H.  Muhlenbein,  Cothen,   Ger.  Pat. 

305,090,  18.11.16. 

The  wood  passes  continuously  through  a  series  of 
vessels  in  which  it  is  comminuted,  then  subjected  to 
known  chemical  treatment  with  alkali  and  with  oxi- 
dising agents  such  as  chlorine,  and  then  separated 
from  the  liquid,  mixed  with  other  feeding-stuffs, 
dried  and,  if  necessary,  ground.  The  digesting 
apparatus  consists  of  two  or  more  vessels,  capable 
of  being  heated,  and  fitted  with  stirring  mechanism, 
perforated  feed,  inlet  and  screened  outlet  for  tho 
chemical  agents,  and  a  steam  outlet  hood.  The 
process  can  be  applied  also  to  the  preparation  of 
cellulose  for  paper-making,  and  the  digesting 
apparatus  may  be  used  in  place  of  a  diffusion 
battery  in  producing  sugar  juice  and  fodder  slices 
from  beets,  and  in  similar  cases. — J.  H.  L. 
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yoJJtra;  Process  for  the  better  utilisation  of  the 

nutritive  value  of  tn/ 'trior  BLriegaauaachusa 

iur  Braatafntter  Q.m.b.H.,  Berlin,      (ier.  Put. 

808,464,  10.1.16. 

Straw,  hay,  grasses,  twigs,  wood  waste,  etc.,  in  a 

uoiiiruiiiut.il  or  ground  .'•in"  are  subjected  to  the 

i  of  a  solution  of  calcium  saccharate  at  tho 

ordinary   temperature,  nr  below  or  above   100°  C, 

ric  or  higher  pressures,  ami  dried. 

.1    II    I. 

Sugar  beets;  Process  for  producing  a  fodder  and 

'tuff  from  —   .  especially  for  use  at  adjunct 

m  bread-maktna  and  the  like.     V.   von  Langon, 

lor*.    Ger.  Pat.  810,088,  82.7.16. 
Berts  are  sliced  or  pulped  and  extracted  by  known 
methods.       The    residue    is    dried    to   a    moisture- 

at  of  loss  than  in  .  and  the  juice,  without  any 
purification,  is  evaporated  under  reduced  pressure 

ill  ■■muni  tn  of  90 — 95  %  dry  substance.  The 
dried  beat  residue,  in  a  finely  granular  or  mealy 
form,  is  mixed  with  the  hot  massecuite  so  as  to 
obtain  u  loose  dry  product  containing  at  least  the 
HUM  proportion  of  sugar  to  other  dry  substance  as 
occurs  in  beets. — J.  H     I.. 

g  foods,  beverages,  and  the  like;  Means  for 

.       A.  L.  Price,  Chatswood,  N.S.W.       Eng. 

Pat.  139,895.     (Appis.  6550,  17.3.19,  and  20,473, 
20.9.19.) 

XIXb. -WATER  PURIFICATION; 
SANITATION. 

Seicage;  Purification  of by  activated  sludges. 

K  Cambier.  Comptes  rend.,  1920,  170,  681— 684. 
There  is  very  rapid  disappearance  of  ammoniacal 
nitrogen  during  the  first  hour  from  sewage  in  con- 
tact with  activated  sludge  at  the  ordinary  tem- 
perature without  a  corresponding  increase  of  nitric 
nitrogen,  which  only  shows  a  marked  increase  after 
the  first  hour.  Temperature  has  a  marked  elfect 
on  the  purification.  At  0°  C.  purification  is  coiu- 
pfete,  hut  nitrification  is  retarded;  maximum 
activity  is  reached  at  2(J° — 25°  C.  At  37°  C.  thero  is 
no  formation  of  nitric  nitrogen,  and  tho  sewage  is 
not  modified  in  appearance.  Nitrous  nitrogen  is 
only  found  in  appreciable  quantities  at  tempera- 
tures above  30°  C.  Both  the  ammonia  and 
colloidal  matter  of  the  sewage  are  for  the  most 
part  absorbed  by  the  sludge  at  the  moment  of  con- 
tact—W.  G. 

Activated  [seu-age]  sludge;  Formation  of .     F. 

Dienert.  Comptes  rend.,  1920,  170,  762—763. 
In  the  preparation  of  activated  sludge  air  is  bubbled 
for  a  certain  time  through  sewage,  which  is  then 
allowed  to  settle,  the  water  drawn  off,  fresh  sewage 
added,  and  the  air  again  bubbled  through,  this 
being  repeated  daily  until,  during  a  period  of  bub- 
bling of  air  for  five  consecutive  hours  20  mgrms.  of 
ammoniacal  nitrogen  per  litre  of  sewage  is  con- 
verted into  nitrous  or  nitric  nitrogen.  This  period 
of  activation  varies  with  the  sewage  or  water  used, 
the  volume  of  air,  and  the  temperature  of  tho  water, 
hango  from  inactivity  of  the  organisms  to 
infested  quite  suddenly. — W.  G. 

'         '  /   purification  of  .     D'Arsonval, 

Bordas,   and   Touplain.       Comptes   rend.,    1920, 

170,  63fJ     638. 

By  means  of  a  high-tension  electric  discharge  per- 

ular  to  tho  direction  of  the  current  of  air, 

the  air  may  he  purified  from  solid  or  liquid  particles 

or  bacteria.     Using  a  copper  tube  at  zero  potential 

and  an  axial  wire  at  a  negative  potential  of  25,000 

to  30,000  volt-,,  the  air  passing  at  the  rate  of  127 

cb.    in.    per    hr.,    the   issuing    air    was     absolutely 

'I'd    96     97  '    of    the   solid    particles    was 


removed.  Sterilisation  u  probably  effected  by 
ozone  produced  by  the  high-tension  discharge. 

— W.  O. 

Hypochlorout  acid;  8trtngth  of  in  solution, 

with  particular  reference  to  eusol.  J.  McCrao. 
Pharm.  J.,  1880,  101,  273. 

In  Hart's  method  ol  determining  the  strength  of 
eii-ol    (this    .1.,     1930,    79a)    an    error    is    made    in 

assuming  that  2  atoms  oi  available  obJorine  corre- 
spond to  1  mol.  ..I'  calcium  hypochlorite;  actually 
half  of  the  available  chlorine  is  derived  from  tho 
chloride  residue.  II,  n,.  the  amounts  of  bleaching 
powder  given  by  Hart  must  ho  doubled  if  a  solution 

containing  0*46  oi  hypochlorona  acid  is  to  be  ob- 
tained.    C.  A.  M. 

Picric  acid;  Toxicity  of .     F.  Koelsch.     Z.  ges. 

Schicss-  u.  SprengstoflV.,  1920,  15,  63—65. 
Picnic  acid,  under  tho  conditions  obtaining  in 
munition  works,  is  a  relatively  harmless  substance, 
and,  with  tho  exception  of  certain  supersensitive 
persons,  the  workers  are  but  little  affected  by  it; 
acute  or  chronic  poisoning  was  never  observed  by 
tho  author.  In  the  case  of  workers  who  exhibit 
.sensitiveness  towards  picric  acid,  the  symptoms 
noticed  are  irritation  of  tho  eyes,  nose,  throat,  and 
mucous  membrane,  cardialgy,  etc.,  but  these  effects 
may  l>e  lessened  by  paying  attention  to  personal 
cleanliness.  In  a  few  instances  it  may  be  necessary 
to  remove  a  person  from  the  picric  acid  plant  to 
other  work,  but  special  hygienic  regulations  do  not 
seem  to  be  required. — W.  P.  S. 

Patents. 

Sterilising   liquids-   Apparatus  for  ,       H.  B. 

Kudd,  Akron,  Ohio,  assignor  to  Tho  Elcctropure 
Hairy  Co.,  Chicago,  111.  U.S.  Pat.  1,333,633, 
16.3.20.  Appl.,  22.9.19. 
An  upright  receptacle  is  provided  on  opposite  6ides 
with  electrodes  which  extend  at  an  angle  from  tho 
top  to  the  bottom  and  form  water-jacket  chambers 
between  themselves  and  the  wall  of  the  receptacle. 
The  intake  and  discharge  pipes  of  tho  apparatus 
communicate  with  each  of  the  water-jacket  cham- 
bers, and  the  discharge  of  liquid  from  the  receptacle 
is  controlled  by  thermodynamic  valves  operable  at 
predetermined  temperatures. — W.  E.  F.  P. 

Sewage  and  other  effluents;  [Mixing']  apparatus  for 

use  in  treatment  of [by  the  activated  sludge 

process].  L.  Whyte,  Wilmslow,  and  H.  Fother- 
gill,  Cheadle  Hulme.  Eng.  Pat.  104,189,  28.2.19. 
(Appl.  5028/19.) 

TTofer  •  Softening  .     E.  Edser  and  8.  Tucker, 

London,  Assignors  to  Minerals  Separation  North 
American  Corporation,  New  York.  U.S.  Pat. 
1,333,393,  9.3.20.     Appl.,  3.7.18. 

See  Eng.  Pat.  118,668  of  1917;  this  J.,  1918,  670  a. 

XX.-ORGANIC   PRODUCTS;    MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Strychnine;  Test  /■<;■ .    H.  K.  line.    J.  Assoc. 

Off.  Agric.  Chem.,  1919,  3,  193. 
To  0'5  C.C.  of  the  strychnine  salt  solution  are  added 
1  grm.  of  amalgamated  zinc  and  0'5  c.c.  of  hydro- 
chloric acid.  Alter  15  mine,  the  liquid  is  decanted 
and  treated  with  002%  potassium  ferricyanido 
solution,  added  drop  by  drop.  A  pink  to  rose-red 
coloration  develops.  Large  amounts  of  some 
alkaloids  and  other  organic  substances  interfere, 
but  in  their  absence  the  test  will  detect  O'OOl 
mgrm.  of  strychnine. — W.  P.  S. 

Opium  assay.     D.  B.  Dott.     Pharm.  J.,  1920,   104, 

302. 
A    modification  of    the  British   official  process  is 
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described  which  includes  certain  features  taken 
from  pharmacopoeias  and  an  improvement  on  the 
Japanese  method  of  purifying  the  morphine-lime 
solution.— W.  P.  S. 

Glucosides.  V.  Synthesis  of  /3-gaultherin,  of 
methyl  fi-t  et  ra-acetylylucosidoanthranilate ,  and 
of  /S-glucosidoresorcylic  acid  methyl  ether.  P. 
Karrer  and  H.  Weidmann.  Helv.  Chim.  Acta, 
1920,  3,  252—257. 

By  methylation  of  /3-glucosidosalicylic  acid  with 
diazomethane,  its  methyl  ester  is  obtained.  Whilst 
structurally  identical  with  natural  gaultherin,  it 
differs  from  the  latter  in  that  it  is  hydrolysed  by 
ernulsin,  but  not  by  gaultherase.  Gaultherin  is 
therefore  the  o-stereoisomeride.  Mauthner's  pro- 
duct (this  J.,  1918,  748a)  is  identical  with  the 
tetra-acetyl  derivative  of  the  above  ester,  and  is 
therefore  not  tetra-acetylgaultherin.  (Cf.  J.C.S., 
i.,  395.)— J.  K. 

Glucosides.  VI.  Configuration  of  glucosides. 
P.  Karrer.  Helv.  Chim.  Acta,  1920,  3,  258—260. 
Pictet  has  shown  that  lsevoglucosan  is  produced 
by  the  distillation  of  certain  /3-glucosides,  but  not 
from  a-glucose  (this  J.,  1918,  49 A;  1920,  40a).  A 
considerable  amount  is,  however,  obtainable  from 
/J-glucose,  and  the  reaction  is  therefore  con- 
ditional upon  the  presence  of  the  /3-oonfiguration. 
Starch  and  cellulose,  which  answer  to  the  reaction, 
probably  contain  /3-glucosidic  linkages,  and  it  is 
possible  that  they  contain  the  laevoglucosan  group- 
ing. The  structure  of  the  trimethylglucose obtained 
by  Denham  and  Woodhouse  from  cellulose  (this  J., 
1917,  607)  suggests  that  the  glucose  residues  in 
cellulose  are  coupled  at  the  points  indicated  :  — 
HO.CH— CH.CH  (CH,OH).0- 

I        >o 

HO.CH— CH- 
(Cf.  J.C.S.,  i.,  370.)— J.  K. 

Capsaicin,    the    pungent    principle    of    capsicum; 

Constitution     of    .      II.       E.     K.     Nelson. 

J.  Amer.  Chem.  Soc,  1920,  42,  597—599. 

The  conception  of  capsaicin  as  vanillyldeceuoyl- 
amide  (this  J.,  1919,  654  a;  cf.  Lapworth  and 
Royle,  this  J.,  1919,  843  a)  is  confirmed  by  the 
regeneration  of  capsaicin  from  vanillylamine  and 
deeenoyl  chloride,  the  latter  being  obtained  from 
the  acid  produced  from  capsaicin.  (Cf.  J.C.S., 
i.,  380.)— J.  K. 

Peru  balsam;  Physical  and  chemical  constants  of 

.      E.    C.    Merrill.      J.    Assoc.    Off.    Agric. 

Chem.,  1919,  3,  194—197. 

The  Hanus  method  is  unreliable  for  determining 
the  iodine  value  of  the  cinnamein  separated  from 
Peru  balsam ;  the  time  of  contact  (30  mins.)  usually 
employed  is  too  short,  at  least  3  hrs.  being 
required.  There  is  no  marked  difference  in 
viscosity  between  true  and  artificial  Peru  balsam. 
Cinnamein  from  artificial  balsam  has  a  slight 
optical  rotation  (  +  0"35°  for  2  c.c.  of  cinnamein 
dissolved  in  10  c.c.  of  benzene,  and  observed  in  a 
100  mm.  tube),  and  nn:-'  =  less  than  1'57,  whilst 
cinnamein  from  genuine  balsam  is  optically 
inactive,  and  nD25  =  above  T57. — W.  P.  S. 

Truxillic  acids.     A.    W.   K.    de  Jong.     Proc.    K. 

Akad.  Wetensch.,  1920,  22,  509—511. 
The  isomeric  truxillic  acids  may  best  be  separated 
from  cinnamic  acid  by  sublimation  at  130°  C.  in  a 
current  of  air,  and  from  one  another  first  by  the 
varying  solubility  of  their  calcium  salts,  and  then 
through  their  barium  salts.  If  the  mixed  truxillic 
acids  are  dissolved  in  just  sufficient  iV/10- 
potassium  hydroxide,  and  to  the  solution  1'5  grms. 
of  anhydrous  calcium  chloride  is  added  for  each 
10  c.c,  the  /J-,  8-,  and  e-acids  are  precipitated  as 


calcium  salts.  These  are  collected  and  converted 
into  the  barium  salts,  which  may  then  be  separated 
by  their  differing  solubility  in  water.  To  the 
filtrate  from  the  mixed  calcium  salts  8'5  grms.  of 
calcium  chloride  is  added  for  each  10  c.c,  the 
calcium  salt  of  /J-cocaic  acid  being  thereby  pre- 
cipitated. This  is  filtered  off,  and  from  the  filtrate, 
by  addition  of  hydrochloric  acid  and  extraction 
with  ether,  o-  and  y-truxillic  acids  are  obtained. 
These  may  readily  be  separated,  since  the  y-acid 
is  soluble  in  hot  water,  but  the  a-aeid  is  not.  (Cf. 
J.C.S.,  i.,  389.)— W.  G. 

Pyrrole,  indole,  and    carbazole;  Metallic   salts  of 

' .     E.   C.    Franklin.     J.   Phys.  Chem.,  1920, 

24,  81—99. 
Sodium,  potassium,  magnesium,  and  calcium  salts 
of  pyrrole,  indole,  and  carbazole  are  formed  by  the 
action  of  the  metals,  and  sodium,  potassium,  and 
silver  salts  by  the  action  of  the  metal  amide  on  the 
bases  in  liquid  ammonia  solution  at  low  tempera- 
tures. The  6alte  are  all  unstable,  and  hydrolysed 
vigorously  by  water.    (Cf.  J.C.S.,  i.,  396.)— J.  P.  S. 

Silver-salvarsan.  A.  Binz,  H.  Bauer,  and  A.  Hall- 
stein.  Ber.,  1920,  53,  416—428. 
Ultra-filtration  experiments,  absence  of  the 
Tyndall  phenomenon,  and  the  appearance  under 
the  ultra-microscope  show  that  silver-salvarsan 
does  not  contain  colloidal  silver  or  silver  oxide. 
In  the  formation  of  silver-salvarsan  and  its 
derivatives,  two  molecules  of  silver  nitrate  react 
with  one  molecule  of  the  salvarsan  compound,  as  is 
shown  bv  the  isolation  of  dichlorosalvarsan  di-6ilver 
chloride'  [AgCl.NH^.C.H^OH^l.As :  ]2  in  the  solid 
state.  Silver-salvarsan  contains  silver  oxide  in 
complex  combination,  but  the  exact  mode  of 
attachment  of  the  metallic  atoms  to  the  salvarsan 
molecule  remains  undecided.     (Cf.  J.C.S.,  i..  401.) 

— H.  W. 

Oxalyl  chloride  and  bromide;  Use  of for  pro- 
ducing acid  chlorides,  acid  bromides,  or  acid 
anhydrides.  III.  R.  Adams  and  L.  H.  Ulich. 
J.  Amer.  Chem.  Soc,  1920,  42,  599—611. 
When  the  method  of  preparing  acid  anhydrides 
from  1  mol.  of  oxalyl  chloride  and  2  mols.  of  acid 
(this  J.,  1918,  221a)  is  applied  to  m-  or  p-nitro, 
3.5-dinitro-,  or  2.4.6-trinitrobenzoic  acids,  mixed 
anhydrides  are  produced,  which  are  very  6table 
towards  excess  of  oxalyl  chloride,  but  decompose 
on  melting.  Aliphatic  acids  give  less  favourable 
results  than  aromatic  acids,  some  acid  being  un- 
changed and  some  acid  chloride  being  formed  in 
addition  to  the  anhydride.  Acid  chlorides  may  be 
prepared  smoothly  and  in  good  yield  by  boiling  the 
anhydrides,  including  those  of  the  above  nitro-com- 
pounds,  with  l"5 — 2'5  mols.  of  oxalyl  chloride  alone 
or  in  presence  of  benzene  for  two  hours ;  except  in 
the  case  of  the  nitrobenzoic  acids,  the  anhydrides 
may  be  replaced  by  the  acids  themselves.  A  method 
of  preparing  anhydrides  and  chlorides  which  gives 
still  better  results  and  has  not  the  above  limita- 
tions, consists  in  the  treatment  of  the  sodium  salts 
with  1  or  1'5  mols.  respectively  of  oxalyl  chloride. 
Oxalyl  bromide  behaves  in  a  similar  manner  to  the 
chloride,  and  gives  better  yields  of  acid  bromides 
than  phosphorus  pentabromide.  (Cf.  J.C.S.,  i., 
386.)— J.   K. 

Ethylene  and  sulphur  chloride;  Mechanism  of  the 

reaction    between  .     J.    B.    Conant,   E.    B. 

Hartshorn,  and  G.  0.  Richardson.  J.  Amer. 
Chem.  Soc,  1920,  42,  585—595. 
The  formation  of  /3/3'-dichlorodiethyl  sulphide  by 
the  action  of  sulphur  monochloride  on  ethylene  at 
40° — 60°  C.  can  be  best  represented  by  the  equa- 
tions:  (1)  SsCla^S  +  SCL;  (2)CaH,  +  SCls-»-CHaCl- 
CH2SC1;  (3)  C2H<+CH2ClCH2SCl->-(CH3ClCH2)2S. 
Reaction   (3)    becomes    appreciable  only  when   the 
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tion  of  ethylene  reaches  about  :t>i  oi  the 
total,  but  towards  the  end  it  predominates,  ixt 
almost  pure  compound  of  formula  C1IJC'1.('1II.8C1 
Ban  be  obtained  by  nh  iking  sulphur  dJomoride  with 
oi  ethylene  at  0°  C  1m  product  prepared 
in   n  similar  manner  From   sulphur  monoohioride 

milar  properties,  but  contains  small  amounts 
ol  unchanged  monoohioride  and  dichlorodiethyl 
sulphide.  When  the  crude  dichlorodiethyl  sulphide 
a  distilled  under  reduced  pressure,  there  is  a 
residue,  which,  when  Freed  from  s  small  amount  of 
t:iry  sulphur,  corresponds  approximateh  in 
composition      to      the      formula      (ClI,Cl.CHj)jS,. 

pondingly,  only  about  50%  of  the  theoretical 
amount  of  sulphur  is  produoed  in  the  reaction  (it 
is  not  precipitated,  but  is  in  colloidal  solution,  from 
which  it  separates  slowly  at  the  ordinary  tempera- 
ture and  rapidly  at  100°  C,  leaving  the  freezing 
point  of  the  disurphide  unchanged);  in   addition, 

mount  of  ethylene  absorbed  is  only  95%  of 
that    theoretically    required   for   its  complete  oon- 

D  into  the  sulphido  and  only  about  80^;'  of  the 
theoretical  quantity  of  sulphide  is  actually  pro- 
<<  /   J.C.8.,  i.,  363.)— J.  K. 

Sitriles;    Sew    method    of   formation    of   by 

catalysis.  A.  Mailhe.  Comptes  rend.,  1920,  170, 
813—815. 

In  the  method  previously  described  for  the  catalytic 

S  ration  of  aliphatic  or  aromatic  nitriles  (this 
.,  1918,  74  a)  by  passing  the  vapours  of  the  corre- 
sponding esters  along  with  ammonia  over  alumina 
or  thoria  at  500°  C,  the  ammonia  may  be  replaced 
by  various  primary  amines. — W.  G. 

Oxalic    acid;    Determination    of   .      Part    2. 

A.  Bau.  Woch.  Brau.,  1919,  36,  293—297,  301— 
806,  309—312,  319—321,  327—329,  337—339, 
346—347,  359—360.  Chem.  Zentr.  1920,  91,  II., 
160—161. 

Ordinary  acetic  acid  may  contain  glyoxylic  acid, 
which  is  oxidised  by  air  to  oxalic  acid.  It  is 
»d\  Uahle  therefore  to  keep  the  calcium  acetate  re- 
agent (this  J.,  ]<>]-.  524.\,  671a)  in  loosely  stoppered 

)  and  to  filter  it  before  use.  In  the  qualita- 
tive testing  for  traces  of  oxalic  acid  in  materials 
containing  starch  great  care  is  necessary  to  remove 
influences  which  destroy  or  mask  the  oxalic  acid. 
Light  and  animal  charcoal  must  be  avoided,  and  to 

at  oxidation  of  ferrous  salts  an  atmosphere 
of  carbon  dioxide  is  desirable.  Sulphates  and 
magnesium  salte  mask  the  determination  of  oxalic 
acid.  0'02%  of  oxalic  acid  was  found  in  barley  and 
rye,  in  peas  and  soya  beans  0'005—0'01%,  whereas 
oats,  rye  and  wheat  flour,  and  white  beans  gavo 
negative  results.  In  a  Japanese  beer  28'64  mg.  of 
oxalic  acid  per  litre  was  found. — H.  J.  H. 


gas. 


A.    J.    Dey. 


Chloroform     from    coke-oven 
Pharm.  J.,  1920,   104,  302. 

A  sample  of  chloroform  prepared  from  alcohol  pro- 
from  coke-oven  gas  (see  Bury,  this  J.,  1920, 
94a)  complied  with  all  the  requirements  of  the  B.P. 
except  that,  on  evaporation,  it  yielded  a  charac- 
teristic odour.  The  latter  could  be  removed  by 
treatment  with  sulphuric  acid,  and  was  probably 
due  to  the  presence  of  an  unsaturated  hydrocarbon. 

— W.  P.  S. 

Ether;  Art  ion  of on  metallic  m<  roury.     D.  B. 

Dott.     Pharm.  J.,  1920,  104,  302. 

Pure  ether  has  no  action  on  mercury,  but  ether 
containing  peroxide  reacts  producing  a  dark- 
coloured  film  on  the  surface  of  the  metal.  When 
the  ether  contains  much  peroxide  (the  so-called 
ozonic  ether)  a  certain  amount  of  yellow  mercuric 
oxide  may  be  formed.  The  value  of  ether  in  aiding 
■mplete  mixing  of  mercviry  and  calcium  car- 
bonate in  making  "  grey   powder  "   is  due  to  the 


presence  of  an  oxidising  impurity  in  the  ether; 
pure  ether  would   bo  useless  tor  the  purpose. 

— W.  P.  s. 

Phenol$.    Lyman  and  llcid.    See  III. 

Reduction  of  nitro-compounds.    Cusmano.    See  III. 

hxluii  valves.    Lakhani  and  Budborough.   Ste  XII. 

ih  ganie  ehtoro-compounds.  Guyot  and  Simon.  Se.e 
Will. 

Kj.hlahl  method.    Phelps  and  Daudt.    See  XXIII 

Patents. 

Ergot;  Manufacture  of  a  highly  active  preparation 

of .  Chem.  Fabr.  vonn.  Sandos,  Basle,  Swit- 
zerland. Eng.  Pat.  125,396,  9.4.19.  (Appl. 
9006/19.)    Int.  Conv.,  9.4.18. 

Powdered  ergot  is  treated  with  a  dilute  aqueous 
acid  such  as  oxalic  acid;  or  solutions  of  acid  salts, 
so  as  to  render  the  basic  constituents  insoluble  in 
the  solvents  subsequently  used  for  the  extraction 
of  the  fatty  substances.  The  cellular  tissue  remain- 
ing after  extraction  of  the  fat  is  then  mixed  with 
fresh  solvent  to  which  an  alkaline  reagent  such  as 
barium  hydroxide  is  added  gradually  until  the  acid 
is  neutralised ;  the  alkaloids  are  thus  liberated  and 
pass  into  tho  solvent  from  which  they  may  be 
separated  by  evaporation  under  reduced  pressure. 

— D.  F.  T. 

Arsenical  compounds;  Aromatic .  The  Rocke- 
feller Institute  for  Medical  Research,  Assignees 
of  W.  A.  Jacobs,  AV.  H.  Brown,  M.  Heidelberger, 
and  L.  Pearce,  New  York,  U.S.A.  Eng.  Pat. 
128,181,  21.10.18.  (Appl.  17,173/18.)  Int.  Conv., 
13.6.18.  Addition  to  120,3*5  (sec  U.S.  Pat. 
1,280,123;  this  J.,  1919,  268  a). 

Tue  sodium  or  potassium  salts  of  the  previously 
described  (loc.  tit.)  N-(arsenoaryl)-bis-a-amino- 
acylarylamidee  of  the  general  formula, 

"(MO.C,dl,.XH.CO.CH,.NH.C,H4.As:), 
where  M  is  the  alkali  metal,  are  equally 
valuable  for  treatment  of  trypanosomal  or  spiro- 
chetal infections  and,  being  soluble  in  water,  are 
particularly  suitable  for  practical  therapeutic  use. 
Tho  salts  are  prepared  by  dissolving  in  water 
equivalent  quantities  of  the  aromatic  arsenic  com- 
pound and  the  alkali  hydroxide,  and  either  evapora- 
ting to  dryness  under  reduced  pressure  or  precipi- 
tating the  salt  by  the  addition  of  a  watcr-miseible 
liquid  such  as  acetone  or  alcohol.  The  sodium  salt 
forms  a  yellow  powder  readily  soluble  in  water. 

— G.  F.  M. 

Gallic  aciit;  Preparation  of .    E.  C.  R.  Marks, 

London.  From  Nitritfabrik  Akt.-Ues.,Koepcni<  k, 
Germany.  Eng.  Pat.  139,419,  29.8.19.  (Appl. 
21,280/19.) 
Gallic  acid  is  produced  by  heating  to  boiling  solu- 
tions or  suspensions  of  tannin  with  at  least  such 
quantities  of  metallic  compounds,  preferably  the 
carbonates  or  hydroxides  of  the  alkaline  earths,  that 
all  the  hydrogen  atoms  of  the  carboxyl  and  hydroxyl 
groups  originally  present  and  those  formed  by 
hydrolysis  are  substituted  by  the  metal,  and  subse- 
quently decomposing  tho  gallates  thus  formed  by 
the  addition  of  an  acid.  It  is  advantageous  to  use 
the  metallic  compounds  in  some  excess  in  order  to 
assist  in  the  coagulation  of  albuminous  matter. 

— G.  F.  M, 

Afercuric    iodide   preparation;   Manufacture   of   a 

J    Verfurth,  Munich.     Ger.  Pat.  315,658, 

9.7.16. 
Fats,  resins,  and  lipoids  are  added  to  solutions  of 
red  mercuric  iodide  in  solvents  which  dissolve  these 
substances,  and  the  product  may  then  bo  precipi- 
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tated  by  water.  The  precipitated  mercury  iodide 
does  not  turn  into  red  mercuric  iodide  even  on  dry- 
ing; it  is  soluble  in  many  organic  solvents  such 
as  ethyl  alcohol,  methyl  alcohol,  acetone,  benzene, 
ethyl  acetate,  and  ether,  and  can  be  rubbed  down 
to  yellow  ointments. — J.  P.  B. 

Hog-cholera  virus;  Artificial  cultivation  of  the . 

F.     Proescher,    Sioux    City,    Iowa.      U.S.    Pat. 
1,334,318,  23.3.20.    Appl.,  27.1.19. 

Inulin:  Process  for  obtaining from  plants.     A. 

Daniel,    Charlottenburg,    Germany.     Eng.    Pat. 
109,813,  18.9.17.    (Appl.  13,418/17.) 

See  Ger.  Pat.  313,986  of  1916;  this  J.,  1920,  37  a. 

Methyl  alcohol;  Manufacture  of .  J.  A.  Chris- 
tiansen, Copenhagen.  Eng.  Pat.  125,946,  2.4.19. 
(Appl.  8320/19.)    Int.  Conv.,  20.4.18. 

See  U.S.  Pat.  1,302,011  of  1919;  this  J.,  1919,  877  a. 

Beta-halogen-ethylaminobenzoic  esters  and  their 
derivatives.  /3  -  Alkylamino-ethylaminobenzoic 
alkyl  esters  and  their  derivatives.  J.  Altwegg 
and  J.  Landrivon,  Lyon,  Assignors  to  Soc.  Chim. 
dee  Usines  du  Rhone  (anc.  Gilliard,  P.  Monnet,  et 
Cartier),  Paris.  U.S.  Pats.  1,334,641—2,  23.3.20. 
Appl.,  13.6.19. 

See  Eng.  Pats.  128,553—4  of  1919;  this  J.,  1920, 

43  a. 

Tobacco-leaves  or  leaves  of  like  plants;  Fluid  for 

treating  .     S.  Hagino,  Tokyo,  Japan.     U.S. 

Pat.  1,334,752,  23.3.20.    Appl.,  18.3.19. 

See  Eng.  Pat.  137,683  of  1919;  this  J.,  1920,  280  a. 

XXII.-EXPLOSIVES ;  MATCHES. 

Nitroglycerin  waste  acid  mixtures;  Formation  of  a 

solid  phase   in  - ■.     H.   H.  Dodds.   J.   S.  Afr. 

Assoc.  Anal.  Chem.,  1920,  3,  22—24. 

From  a  sample  of  waste  acid  from  nitroglycerin 
manufacture,  kept  at  -3°  to  +5°  C.  in  long  closed 
glass  tubes,  there  separated  after  about  5  days 
large  transparent  hexagonal  crystals  which  con- 
tinued to  grow  until  about  15%  of  the  acid  had 
crystallised.  In  experiments  with  other  waste  acids 
of  similar  composition  the  crystals  could  not  be 
obtained,  although  the  original  crystals  continued 
to  grow  in  any  acid  mixture  of  approximately  the 
same  composition  up  to  the  above-mentioned  limit 
of  15  % .  The  crystals  had  the  composition  :  — H2S04, 
79-40;  HN03,  3'47;  HNO,,  0'32;  H20  (by  diff.), 
15-41;  C3H,(N03)„  1-40%;  total  acidity  (as  HNOa) 
105-57% .  Sp.  gr.  1-7636  at  15°  C.  By  recrystallising 
them  twice  at  -1°  C.  their  sulphuric  acid  content 
was  raised  to  82'18,  and  the  nitric  acid  lowered  to 
1'43%,  so  that  they  gradually  approached  the  theo- 
retical composition  of  sulphuric  acid  monohydrate 
(84'48%  H2SOJ,  with  which  also  they  agreed  in 
appearance,  m.  pt.  and  sp.gr.  The  crystals,  how- 
ever, would  not  grow,  but  slowly  dissolved  in  cooled 
mixtures  of  sulphuric  acid  and  water  (80 — 90% 
H2S04)  free  from  nitric  acid.  Since  the  crystals 
contain  much  less  nitric  acid  than  the  liquid  waste 
acid  (e.g.,  9'33%),  a  possible  alternative  method  of 
denitration  is  suggested. — C.  A.  M. 

Picric  acid;  Influence   of  the  sulphonation  of  the 

phenol  on  the  yield  of .     M.  Marqueyrol  and 

P.  Carre.    Sealed  note,  13.7.17.    Bull.  Soc.  Chim., 
1920,  27,  195—199. 

The  yield  of  picric  acid  is  much  higher  from 
phenoldisulphonic  acid  than  from  the  monosul- 
phonic  acid,  the  difference  in  yield  increasing  with 
rise  in  the  nitration  temperature.  In  the  sul- 
phonation of  the  phenol  the  best  yield  of  the  di- 
sulphonic  acid  is  obtained  by  heating  1  part  of 
phenol  with  5  parts  of  93%  sulphuric  acid  for  J — 1 


hour  at  100°  C.  In  practice  the  same  result  is 
attained  by  previously  heating  the  sulphurio  acid 
to  40° — 50°  C.  before  adding  the  molten  phenol  at 
50°— 60°  C— W.  G. 

Phenoltrisxdphonic  acid  and  its  transformation  into 
picric  acid.  M.  Marqueyrol  and  P.  Carre.  Sealed 
note,  26.4.18.  Bull.  Soc.  Chim.,  1920,  27,  199— 
204. 

By  the  sulphonation  of  phenol  with  ten  times  its 
weight  of  oleum  containing  20%  S03  a  mixture  of 
the  disulphonic  and  trisulphonic  acids  is  obtained 
containing  80%  of  the  trisulphonic  acid.  This  latter 
acid,  on  nitration,  gives  a  yield  of  picric  acid  equal 
to  90%  of  theory.  Thus  in  the  nitration  of  the 
phenolsulphonic  acids  the  yield  of  picric  acid  in- 
creases from  the  mono-  up  to  the  trisulphonic  acid, 
the  accumulation  of  sulphonic  acid  groups  increas- 
ing the  resistance  to  oxidation  of  the  molecule  of 
phenol.— W.  G. 

Toxicity  of  picric  acid.    Koelsch.    See  XIXb. 

Patents. 

Explosive  bodies;  Process  for  producing  compressed 

from     hexanitrodiphenylamine.       O.     von 

Schroetier,     Oberlossnitz-Radebeul.       Ger.  Pat. 
315,305,  4.2.09. 

Hexanitrodiphenylamine  is  mixed  with  trinitro- 
toluene before  compression.  From  a  mixture  of 
80  parts  of  the  former  and  20  parts  of  the  latter, 
bodies  of  sp.  gr.  1'70 — 1'72  can  be  produced,  which 
do  not  crack  or  become  powdery. — J.  H.  L. 

Matches;  Manufacture  of  the  igniting  composition 

for    and    matches    manufactured    by    thti 

method.  O.  J.  Mellgren,  Goteborg,  Sweden.  Eng. 
Pat.  140,026,  31.10.19.    (Appl.  26,827/19.) 

The  finely-divided  bark  of  pine  trees  or  other  coni- 
ferous trees  is  used  as  a  filling  material  and  binding 
agent  in  match-head  compositions. — W.  J.  W. 

Match  heads;  Process  of  treating  — — .  W.  A.  Fair- 
burn,  Great  Barrington,  Mass.,  Assignor  to  The 
Diamond  Match  Co.,  Chicago,  111.  U.S.  Pat. 
1,332,438,  2.3.20.     Appl.,  9.11.18. 

Match-heads  containing  a  gelatinous  material  and 
a  chromium  compound  capable  of  interacting  to  pro- 
duce a  non-hygroscopic  material  are  subjected  after 
formation  to  the  action  of  intense  artificial  light. 

— W.  J.  W. 

Explosive    materials;    Manufacture    of   ■.      P. 

Landrin,   Lyon,   France.        U.S.   Pat.   1,334,462, 

23.3.20.    Appl.,  31.1.18. 
See  Eng.  Pat.  130,093  of  1918;  this  J.,  1919,  742  a. 

XXIII-ANALYSIS. 

Evaporator ;  Laboratory  vacuum  film .    H.  E. 

Watson.     J.  Indian  Inst.  Sci.,  1919,  2,  209—212. 

A  small  apparatus  of  the  "  Kestner  Climbing  Film 
Evaporator  "  type  has  been  devised  for  laboratory 
purposes,  and  can  be  used  either  under  atmospheric 
or  reduced  pressure.  It  comprises  an  evaporating 
tube  of  copper  or  tin,  6  ft.  long  and  J  in.  in  external 
diameter;  a  steam  jacket  with  upper  and  lower 
cocks;  and  a  separator  of  tinned  copper,  the  steam 
exit  tube  from  which  is  connected  to  a  condenser 
and  receiver,  the  latter  being  attached  by  a  6ide 
tube  to  a  vacuum  pump  and  manometer.  The 
apparatus  will  evaporate  2  to  4  litres  of  water  per 
hour  under  a  pressure  of  100  to  200  mm.  of  mercury, 
the  steam  being  at  atmospheric  pressure. — C.  A.  M. 

Nephelometer.       C.  Cheneveau  and  R.  Audubert. 

Comptes  rend.,  1920,  170,  728—731. 
The  absorption  of  light  by  the  turbid  medium  is 
compensated   by   the  displacement   of   a  prism   of 
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neutral-tinted  glass  of  very  slight  angle.     Tho  ad- 
justment it  made  m  that  the  light  transmitted  by 
edium  ami  this  prism  fall  side  by  side  on  a 
aromatic    green    Bcreen,    and    the    prism    is 
adjusted  until  the  screen  is  uniformly  illuminated 
It  il  ihown  that  tho  total  mass,  M,  of  the  pai 
in  suspension  in  the  medium  is  a  linear  function  of 
the  displacement  of  the  prism,  and  thus  tho  value 
.    \i   m. iv  be  road  ofl   directly  on  a  acale.      (('/. 

3       May .) -W.   G. 

ilelting  point;  Influence  of  state  of  division  on . 

r.  Ifeuaner.     7.    anorg.  (.'horn.,  1920,  110,  169— 
186. 

ExvUOTNTa  with  very  lino  powders  of  salol  failed 
to  show  that,  in  a  fine  state  of  division,  the  melting 
point  is  lower  than  when  the  substance  is  in  a 
r  condition.  In  other  experiments  the  sub- 
was  heated  between  a  hot  plate,  in  which  a 
uniform  temperature  gradient  was  maintained,  and 
a  cylindrical  lens,  so  that  between  the  plate  and 
lens  there  was  a  lamella  of  varying  thickness.  At 
that  part  of  the  plate  where  the  temperature  corre- 
sponded with  tho  melting  point  a  boundary  line 
was  formed  between  solid  and  liquid  substance.  Tho 
form  of  this  line,  in  the  cases  of  azobenzene,  tri- 
-t-Tiri n .  and  myristic  acid,  showed  that  the  melting 
point  of  the  thinnest  lamella,  O'S/i,  was  distinctly 
lower  than  tho  normal  melting  point,  0'355°  C. 
lower  in  tho  case  of  azobenzene  and  slightly  less  in 
the  other  cases.    (Cf.  J.C.S.,  May.)— E.  H.  R. 

Pirns  produced  by  metalloids  and  metals  capable  of 
being  volatilised  by  heat;  ltapid  process  for  col- 

ntj    and    characterising    .      A.     Bralv. 

Comptes  rend.,  1920,  170,  661—663. 

A  Sturm,  portable  apparatus  for  use  in  the  field 
in  applying  the  blowpipe  test  to  minerals  consists 
.  Mentialiy  of  two  sheets  of  mica  mounted  on  some 
refractory  material  and  capable  of  easy  adjustment. 
On  one  sheet  the  mineral  is  heated  in  the  blowpipe 
tlame  and  the  film  is  deposited  on  the  other.  By 
regulating  the  flame  temperature  successive  films 
from  the  different  metals  or  metalloids  present  in 
tho  mineral  may  be  obtained.  The  usual  tests  for 
l  liar.u  terising  tho  different  elements  present  may 
be  applied  to  the  films. — W.  Q. 

i/an<janeje;    Volumetric    estimation    of   .      P. 

Nicolardot.  A.  Reglade,  and  M.  Geloso.    Comptes 
rend.,  1920,  170,  808—810. 

In  using  von  Knorre's  method  for  the  volumetric 
estimation  of  manganese  (this  J.,  1902,  72),  by  pre- 
cipitation with  ammonium  persulphate  as  the  di- 
oxide, re-solution  of  the  precipitate  in  an  excess 
of  a  reducing  solution  and  back  titration  with  a 
standard  solution  of  potassium  permanganate,  tho 
theoretical  factor  is  1  grm.  Fe  =  0"4917  grm.  Mn. 
In  practice  a  higher  factor  is  necessary,  owing  to 
slight  variation  in  the  composition  of  too  precipi- 
tate. The  variations  are  due  mainly  to  the  presence 
of  iron.  In  the  absence  of  iron  the  factor  found 
was  0*498,  and  in  the  presence  of  40%  of  iron  04929. 
When  the  solution  in  which  the  precipitation  takes 
ontaina  more  than  10%  of  sulphuric  acid  the 
precipitation  of  tho  manganese  is  incomplete. 

— W.  G. 

Irnum;  Gravimetric  determination  of as 

sulphide.     J.  Sterba-Bohm  and  J.  Vostrebal.     Z. 
anorg.  Chem.,  1920,   110,  81—103. 

Moi.vniiK.Nfit  can  bo  precipitated  quantitatively 
as  MoS,  by  means  of  hvdrogen  sulphide  in 
presence  of  formic  acid  if  it  is  present  entirely 
as  molybdate;  any  trace  of  reduced  molybdenum 
must  be  oxidised  by  means  of  nitric  acid.  A 
quantity  of  solution  containing  0T — 0"3  grm. 
MoO,  is  diluted  with  water  to  200—300  c.c,  and 
formic  acid  is  added  to  give  a  5%  solution  of  free 


acid  [f  only  traces  of  electrolytes  are  present  in 
the  solution,  it  is  advisable  to  add  a  small  quan- 
tity of  pure  pots  mm  chloride,  up  to  0'75%  calcu- 
late! on  <lio  total  volume  of  tho  solution.  Directly 
tho  formic  m  id  has  been  added  a  rapid  stream  of 
hydrogen  sulphide  (free  from  acid)  is  passed 
h  the  solution,  in  the  cold  for  the  first  half- 
hour  and  then  for  1— 1J  hours  at  40°— 50°  C. 
Alternatively  the  hydrogen  sulphide  may  bo  passed 
for  2  hours  into  a  solution  of  the  molyl>dato  made 
alkaline  with  ammonia  or  potassum  hydroxide,  tho 
formic  acid  then  added,  and  the  solution  heated  for 
one  hour  on  the  Water  hath.  The  precipitated 
molybdenum  sulphide  is  washed  bj  decantation,  col- 
lected in  a  Gooch  crucible,  and  dried  in  a  current 
of  carbon  dioxide,  first  at  100°  C.  and  then  at 
250°  C.  It  is  then  cooled  in  tho  gas  current  and 
weighed  in  a  weighing  bottle.  When  these  con- 
ditions are  observed  the  product  has  tho  exact  com- 
position MoS,.— E.  H.  R. 

Combustion,  of  organic  chloro-compounds  by 
chromic-sulphuric  acid  mixture.  J.  Guyot  and 
L.  J.  Simon.    Comptes  rend.,  1920,  170,  734—736. 

Cui.oRO-suBSTiTVTEii  esters  may  be  estimated  by 
oxidation  with  a  mixture  of  chromic  and  sulphuric- 
acids  if  an  excess  of  chromic  acid  is  used  and  an 
amalgamated  copper  coil  is  interposed  between  the 
reaction  vessel  and  the  gas  burette  where  the  carbon 
is  measured  so  as  to  retain  the  chlorine.  Methyl 
chlorosulphonate  and  chloroformate  gave  theoretical 
results,  but  in  the  case  of  the  corresponding  ethyl 
esters  tho  ethyl  group  was  not  oxidised.  Whereas 
acetic  acid  is  not  oxidised  by  this  method,  its  chloro 
derivatives  are  completely  oxidised.- — W.  G. 

Nitrogen;  The  Kjeldahl  method  for  the  determina- 
tion of  .     I.  K.  Phelps  and  H.  W.  Daudt. 

J.  Assoc.  Off.  Agric.  Chem.,  1919,  3,  218—220. 
Numerous  experiments  were  made  with  the  object 
of  rendering  the  Kjeldahl  method  applicable  to  the 
determination  of  nitrogen  in  all  organic  substances. 
It  was  found  possible  to  determine  nitrogen  in  the 
following  "  refractory  "  substances  when  0'7  grm.  of 
mercuric  oxide,  10  grms.  of  potassium  sulphate, 
and  25  c.c.  of  sulphuric  acid  were  used  for  0'2 — 0'4 
grm.  of  substance,  the  digestion  being  prolonged 
for  2'5  hrs. : — Isatin,  atropine,  cocaine,  nicotinic 
acid,  hydroxyquinoline,  caffeine,  amarine,  quin- 
oxaline  hydrochloride,  2-methvl-4-quinazoloiie,  etc. 
Low  results  were  obtained  when  sodium  sulphate 
was  used  in  place  of  potassium  sulphate. — W.  P.  S. 

Arginine  nitrogen;  Modification  of  the  apparatus 

for   the  determination  of  by   Van   Slyke's 

method.  G.  E.  Holm.  J.,  Auier.  Chem.  Soc., 
1920,  42,  611—612.  (See  this  J.,  1911,  1135.) 
By  fitting  a  Kjcldahl  flash  with  a  cork  carrying 
i  tap  funnel  and  the  elongated  water-jacketed  tube 
of  a  Kjeldahl  still-head,  loss  of  material  by  bumping 
is  prevented,  and  the  necessity  for  transference  of 
tho  solution  after  digestion  with  alkali  is  obviated. 

—J.  K. 

Sulphur  in  petroleum.  Christie  and  Bisson.  See  IIa. 
Petrol.     Florentin  and  Vandenberghe.     See  Ha. 
Phenols.    Lyman  and  Reid.    See  III. 
1//  in-den's  reaction  of  wool.    Krais  and  Waentig. 

See  V. 
Stil  i^i  a  lie  acid.     Winkler.     See  VII. 
{miniiniiiin  nitrate.    Qrissom.    See  VET. 
Nitrates.    Sanders.    See  VII. 
Copper     sulphate     in     works     liquors.       Carron. 

See  VII. 
Liquefied  and  compressed  gases.     Moser.     See  VII. 
Analytical  control  of  electrolytic  zinc  production. 

Bradley.    See  X. 
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Iodine  values.    Lakhani  and  Sudborough.    See  XII. 

Phloroglucinol  reagent.    Dixon.    See  XII. 

White  lead.    McMaster  and  Goldstein.    See  XIII. 

Carbon  black.    Neat.    See  XIII. 

Cellulose  in  rubber  goods.    Epstein  and  Moore.   See 

XIV. 
Molybdenum-value  of  tannins.  Lauffmann.  See  XV. 
Nitrogen  in  fertilisers.  Frear  and  others.  See  XVI. 
Lactose  and  dextrose.    Hildt.    See  XVII. 
Methyl  alcohol  in  spirits.    Hasse.    See  XVIII. 
"Reductase  test  for  milk.    Eichwald.    See  XEXa. 
Milk  analysis.    Porcher.    See  XIXa. 
Baking  powder.    Grunhut.     See  XIXa. 
Strychnine.     Buc.     See  XX. 
Opium  assay.     Dott.    See  XX. 
Oxalic  acid.    Bau.    See  XX. 

Patents. 
Gaseous  mixtures;  Means  and  method  for  analysing 

.     A.   M.    Kennedy,   Cloverdale,  Ala.     U.S. 

Pat.  1,333,850,  16.3.20'  Appl.,  3.7.19. 
A  test  stream  of  the  gaseous  mixture,  containing 
an  added  quantity  of  an  agent  capable  of  combining 
chemically  with  abnormal  constituents,  is  brought 
into  contact  with  a  catalyst,  any  chemical  combina- 
tion being  indicated  by  a  rise  in  temperature  of  the 
catalyst.— W.  E.  F.  P. 
Alcohol  in  beverages  and  the  like;  Process  of  and 

apparatus  for   estimating   .     W.    M.    Dehn, 

Seattle,    Wash.      U.S.    Pat,    1,333.905,    16.3.20. 

Appl.,  16.10.19 
A  tubular  receiver  extends  partly  within  a  distill- 
ing flask  and  has  an  outlet  at  the  upper  part  outside 
the  flask.  The  distillate  is  conducted  from  the  flask 
to  the  bottom  of  the  receiver  through  an  inverted 
U-tube.— W.  E.  F.  P. 
Hardness  of  materials;  Apparatus  for  testing  the 

[ball] .       L.     Johnson     and     H.     Brearley, 

Sheffield.      Eng.    Pat.    140,165,    8.2.19.      (Appl. 

3171/19.) 
Tungsten  crucible.  U.S.  Pat.  1,333,036.     See  X. 


Patent  List. 

Tlitt  dates  given  in  this  list  are,  in  the  oase  of  Applica- 
tions for  Patents,  those  of  application,  and  in  the  case  of 
Complete  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately  and  to 
opposition  within  two  months  of  the  date  given. 

I.— GENERAL;  PLANT;  MACHINERY. 

Applications. 

Gallon  and  Whitfield.  Distillation  apparatus. 
11.258.    Apr.  23. 

Garrow  and  Nielsen.  Production  of  catalysts 
and  oxygen  carriers.     10,681.     Apr.  17. 

Lloyd.     Furnaces.     10,422  and  10,433.     Apr.  14. 

Losev.  Disintegrating  fused  materials.  10,947. 
Apr.  20. 

Miller.  Furnaces,  ovens,  kilns,  etc.  10,526. 
Apr.  15. 

Pettis.  Decanting  and  agitating  apparatus. 
10,277.     Apr.  13. 

Schmidt.  Recovering  volatile  solvents.  10,582. 
Apr.  15.     (Ger.,  7.8.15.) 

Thaberg.     10,565.     See   II. 

Vanneau.  Grinding  or  crushing  apparatus. 
10,387.     Apr.  14.     (Fr.,  9.11.17.) 

Walker.    Drying  methods.    10,618.    Apr.  16. 

Walter.  Purification  of  feed  water  for  steam 
generators  etc.     10,762.     Apr.  17. 


Complete  Specifications  Accepted. 

16,229  (1918).  Fadden.  Furnaces  for  producing 
mineral  distillates  of  definite  composition. 
(141,089.)    Apr.  21. 

353  (1919).     Schuck.     See  XII. 

392  and  393  (1919).  Fidler  and  Maxwell.  Con- 
tinuous kilns  and  dryers  of  tunnel  and  car  type. 
(141.124—5.)    Apr.  21. 

5121  (1919).  Brian.  Vertical  drying-kiln. 
(141,468.)    Apr.  28. 

12,103  (1919).  Plumbridge.  Recovery  of  volatile 
solvents.    (141,210.)    Apr.  21. 

II.— FUEL;      GAS;      MINERAL      OILS      AND 

WAXES;    DESTRUCTIVE   DISTILLATION; 

HEATING;  LIGHTING. 

Applications. 

Brownlee.  Lubricating  oils.  10,738.  Apr.  17. 
(U.S.,  13.5.18.) 

Craven  and  Ormandy.  Production  of  mixed  fuels 
consisting  of  solids  and  liquids.     10,532.     Apr.  15. 

Fay,  and  United  Oil  and  Coal  Corporation. 
Storage  and  use  of  colloidal  fuel.    11,234.    Apr.  22. 

Fay,  and  United  Oil  and  Coal  Corporation.  Fuel 
for  furnaces  of  steam  generators  etc.  11,235. 
Apr.  22. 

Griffin.  Enrichment  of  producer  gas.  10,496. 
Apr.  15. 

Howgate.  Retorts  for  manufacture  of  coal-gas 
etc.     11,000.     Apr    20. 

Jackson  (International  Gasoline  Process  Corpora- 
tion). Apparatus  for  distillation  of  oil.  10,446. 
Apr.  14. 

Kopp  (Wurmbach  and  Hoeppermann.)  Produc- 
tion of  liquid  fuel  for  explosive  motors  etc.  10,634. 
Apr.  16. 

Macdonald.  Apparatus  for  cracking  oils.  11,100. 
Apr.  21. 

Marks  (Soc.  Franco-Beige  de  Fours  a  Coke). 
Coke  ovens.    10,186.    Apr.  12. 

Meade.  Manufacture  of  coal  gas.  10,971. 
Apr.  20. 

Smith.     Purifying  mineral  oils.     10,390.    Apr.  14. 

Thaberg.  Apparatus  for  filtering  and  pressing 
peat  etc.     10,565.  Apr.  15. 

Trent.  Method  of  cleaning  coal.  10,572. 
Apr.  15.     (U.S.,  9.7.19.) 

Trent.  Treating  carbonaceous  etc.  material. 
10,573.    Apr.  15.    (U.S.,  16.9.19.) 

Complete  Specifications  Accepted. 

10,352  (1918).  Strache.  Gasification  of  carboni- 
ferous substances.    (117,083.)    Apr.  21. 

18,039  and  19,134  (1918).  Wade  (Le  Petit).  Pro- 
duction of  liquid  fuels.     (141,091.)    Apr.  21. 

18,270  (1918).  Bataafsche  Petroleum  Maatsch., 
and  Brey.  Rectification  of  hydrocarbons. 
(123,719.)  'Apr.  21. 

19,677  (1918).    Marks.    See  VII. 

9491  (1919).  Stafford.  Destructive  distillation. 
wood,  woody  fibre,  etc.    (141,417.)    Apr.  28. 

6523  (1919).  Dibdin.  Revivifying  spent  oxide. 
(141,172.)    Apr.  21. 

9491  (1919).  Stafford.  Destructive  distillation. 
(141,505.)     Apr.  28. 

13,374  (1919).  Andrews  and  Averill.  Treating 
hvdrocarbons  for  the  production  of  lighter  hydro- 
carbons.    (141,223.)     Apr.  21. 

16,383  (1919).  Dempster  and  Beard.  Purifiers 
employed  in  gas-works.     (141,572.)     Apr.  28. 

22,094  (1919).  Hall  Motor  Fuel,  Ltd..  and 
McCrea.  Desulphurising  sulphur-bearing  hydro- 
carbons.   (141,272.)    Apr.  21. 

IH.— TAR  AND  TAR  PRODUCTS. 

Application. 

Tindale.  Distillation  of  coal  tar  and  products 
derived  therefrom.     10,924.     Apr.  20. 
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18,970    (1918).      ButaaiV.  li.'    Petroleum    Maats, 

[338   (1919).      South   Metropolitan   Gas   Co..    and 

l\      COLOURING  M  \  l  1 1  its  AM)  DYB8. 

C'UIPl  JBI    Sl'Kllll   Ul.iNS     All KITED. 

17J386  (1917).  Bayer   and  Co.      Manufacture  of 

mono*  i  133,012  )    Apr.  91. 

.1  (1918).  Imray  (Soc.  Chem.  InJ.  in  Basle). 

Mordant  dyeing  disaso-ayestufrB,  and  their  appli- 
cation in  dyeing  ami  printing.    (1 11, 401.)    Apr.  28. 

919).  Imray  (Soc.  Chem.  Ind.  in  Basle). 

Manufacture    of  monoazo    dyeetuffs.       (141,643.) 
v 

\      FIBRES;    TEXTILES:    CELLULOSE; 
PAPER. 

Applications. 
Bronnert.     Manufacture  of  viscose  silk.     10,195. 

'■-'• 

Bronnert.  Manufacture  of  artificial  silk.  11,362. 
Apr.  23. 

Eastern  Manufacturing  Co.  Finishing  paper. 
11,073.     Apr.  21.     (U.8.,  9.12.16.) 

TattersaO.  Separating  fatty  etc.  matters  from 
effluents  due  to  washing  wool  eto.    10,468.    Apr.  15. 

White.  Manufacture  of  fibrous  material  from 
11.11"       A  it    21. 


\  1 


-BLEACHING:   DYEING;  PRINTING; 
FINISHING. 


Applications. 

Brandwood  and  Brandwood.     Apparatus  for  dye- 
ing yarns.     11,065.     Apr.  21. 

Calico   Printers'  Assoc.,   and  House.        Printing 
cotton  fabric.     10,130.     Apr.   12. 

Calico  Printers'  Assoc,  and  Warr.     Production 
of  patterns  etc.  on  fabrics.     10,286.     Apr.  13. 

Duncan.  Dyeing  and  waterproofing  material. 
10,791.     Apr.  19. 

lin.  Apparatus  for  treating  textile  goods 
in  bank  form  by  circulating  liquid.  10,42!>. 
Apr.  11.     (Switz.,  4.10.19.) 

Compm.tk  Spbctficationb  Accepted. 
20,116   (1918).     Lord.      Apparatus   for   treating 

of  varn  with  liquids.     (141,098.)     Apr.  21. 
20,534  (1918.)    Imray  (Soc.  Chem.  Ind.  in  Basle). 
Sm  !\ 

VII.— ACIDS;  ALKALIS;  SALTS;  NON- 
Ml.TALLIC   ELEMENTS. 

Applications. 

Hird.    10,282.    See  XVII. 

Clayton.  Sulphur-burning  furnaces  etc.  11,343. 
Apr.  S3. 

Dent,  Golding,  and  United  Alkali  Co.  Produc- 
tion of  sulphur  compounds.     10,855.    Apr.  19. 

Dior.  Sulphuric  acid  chambers.    10,386.  Apr.  14. 
h    and     Munro.     Purification    of    rock-salt 
brine  etc.     10,608.     Apr.  16. 

Qarrow  ami  Nielsen.     10,681.     See  I. 

Mehner.  Manufacture  of  cyanogen  compounds. 
11.116.     Apr.  21.     (Ger.,  9.10.14.) 

I'Air  Liquide.  Production  of  hvdrogen  per- 
oxide.     10,761.     Apr.   17.     (Fr.,  ll.5'.14.) 

Wade  (Lindsay  Light  Co.).  Recovery  of  thorium. 
11.116.     Apr.  21. 

W  on  !{•  moval  of  arsenic  from  hydrochloric 
acid.     10.909.     Apr.  20. 

nun  Specifications  Accepted. 

19.677(191*).  Marks  (Soc.  Franco-Beige  do  Fours 
a  Coke).  Production  of  sulphate  of  ammonia  from 
distillation  and  like  gases.     (141,093.)     Apr.  21. 

365  <1  •'  "  Armour  Fertilizer  Works.  Produc- 
tion of  aluminium  nitride.     (122,829.)     Apr.  28. 


\  ill     GLASS;  <  ERAMICS. 

Applications. 
Clarke,    Girtin,    and    Rluidm.      Bleaching   sand. 

80.     Apr.  19. 
Ferguson.     Manufacture  of  sheet  glass.     11,833. 
Apr.  2.1. 

Norway  and  Scholz.  Enamel-ware.  10,261. 
Apr.    18. 

Rollason.  Manufacture  of  refractory  materials 
for  furnace  linings,     11.002.     Apr.  21. 

Trawl.-.  Glass-melting  pots  and  blocks  for  tank 
furnaces,     in, •Jul.    Apr.  IS. 

Virginia  Plate  Glass  Corporation.  Manufacture 
of  glass.     10,579.     Apr.  16.     (U.S.,  17.4.19.) 

Complete  Specifications  Accepted. 

927  (1919).  Carborundum  Co.  Manufacture  of 
refractory  articles.     (133,014.)     Apr.  28. 

34,884  (1919).  Atkinson,  Stein  and  Atkinson, 
and  Moorshead.  Glass  furnaces.  (141,617.) 
Apr.  28. 

IX.— BUILDING  MATERIALS. 
Applications. 
Fabr.  Aktiebolaget  Kronsten.    11,042.    See  SI. 

Grubenholz-Impriigniering  Gee.  Impregnating 
wood.     10,436.    Apr.  14.    (Ger.,  29.11.13.) 

Haring,  Voit,  and  Holzbearbeitungsges.  Process 
of  drying  wood.     10,435.     Apr.  14.     (Ger.,  28.3.19.) 

Milner  and  Robinson.  Manufacture  of  bricks, 
blocks,  etc.,  from  blast-furnaco  slag.  10,302. 
Apr.   13. 

COMPLETE    SPECIFICATIONS    ACCEPTED. 

10,937  (1918).  Hoare.  Production  of  building 
material.     (141,390.)     Apr.  28. 

180  (1919.)  Badder,  Burrows,  and  AUender. 
Waterproof  cements,  concretes,  and  mortars. 
(141,113.)    Apr.  21. 

1113  (1919).  Boillot  and  Daudignac.  Apparatus 
for  manufacturing  cement.     (141,142.)     Apr.  21. 

18,775  (1919).  Roy.  Rendering  wood  lmperme- 
ablo  and  recovering  liquids  contained  therein. 
(140,361.)     Apr.  28. 

X.— METALS;   METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Bangerter.     Metal  alloy.     10,125.     Apr.  12. 

British  Thomson-Houston  Co.  (General  Electric 
Co.).  Tungsten  alloys.  10,756  and  10,835.  Apr.  17 
and  19. 

Collins.  Purification  and  recovery  of  tin. 
L0.959.    Apr.  20. 

Hurley.  Process  for  galvanising  or  zinc-dipping 
articles.     10,238.     Apr.  13. 

Milner  and  Robinson.     10,302.     See  IX. 

Minerals  Separation,  Ltd.,  and  Wood.  Concen- 
tration of  oxidised  ores.     10,929.     Apr.  20. 

Naef.  Treatment  of  copper-nickel  matte. 
10.895.     Apr.  20. 

Newman,  and  Rustproofing  Synd.  Rustproofing 
ferrous  metals  etc.    11,106—8.    Apr.  21. 

Complete  Specifications  Accepted. 

16,804  (1918).  Cooper  Research  Co.  Alloys. 
(120,565.)    Apr.  28. 

18,982  (1918).  Rilev.  Coating  steel  or  iron  with 
white  alloy.     (141,092.)     Apr.  21. 

374  (1919).  Worrell.  Hard  metal  alloys. 
(111.122.)     Apr.  21. 

532  (1919).  Waring.  Open-hearth  furnaces. 
(1  II.  133.)     Apr.  21. 

10.604  (1919).  Soc.  Anon,  de  Commentry-Four- 
i  hambault.     Alloys.     (127,243.)     Apr.  28. 

10,637  and  25,975  (1919).  Howgate.  Annealing. 
(141,200.)     Apr.  21. 

16,138  (1919).  Bellais.  Gold  alloys.  (141,216.) 
Apr.  21. 
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22,296  (1919).  Dutoit  and  Boever.  Manufacture 
of  brass.     (132,520.)    Apr.  28. 

24,410  (1919).  Iversen.  Solder  for  aluminium 
and  other  metals.    (141,280.)    Apr.  21. 

26,819  (1919).  Cottineau.  Obtaining  the  copper 
from  lyes  resulting  from  the  treatment  of  cuprifer- 
ous pyrites.    (141,290.)    Apr.  21. 

XI.— ELECTRO-CHEMISTRY. 

Applications. 

Automatic  and  Electric  Furnaces,  Ltd.,  Barfield, 
and  Wild.  Electric  muffle  furnaces.  10,299.  Apr.  13. 

Cornelius.  Electric  rotating  furnaces.  10,293. 
Apr.  13. 

Fabriks  Aktiebolaget  Kronsten.  Insulating  and 
building  material.  11,042.  Apr.  21.  (Sweden,24.4.19.) 

Law  (Smith).  Storage  batteries.  11,078.  Apr.  21. 

Merritt.  Electrolytic  method,  apparatus,  and 
product.    10,561.    Apr.  15.    (U.S.,  15.4.19.) 

Naylor,  and  Rushmores,  Ltd.  Secondary  bat- 
teries.    11,198.     Apr.  22. 

Complete  Specification  Accepted. 

1475  (1920).  Hepburn.  Electrolysers.  (141,305.) 
Apr.  21. 

XII.— FATS;    OILS;    WAXES. 

Applications. 

Catalpo,  Ltd.,  and  Fryer.  Process  of  hydrolysis. 
11,437.     Apr.  24. 

Hargreaves.  Manufacture  of  soap.  11,152. 
Apr.  22. 

Lancaster.  Recovery  of  oils,  fats,  soap  curds, 
etc.,  from  sewage  etc.     10,480.    Apr.  15. 

Mason.  Separation  of  grease  and  oil  from 
liquids.    10,337.    Apr.  13. 

Persapol  Ges.  Conversion  of  fatty  acids  or  their 
glvcerides  into  oleic  acid-like  fatty  acids  or  their 
soaps.     10,335.     Apr.  13.     (Ger.,  6.5.14.) 

Tattersall.    10,468.     See  VII. 

Townsend.     Detergent.     10,934.     Apr.  20. 

Tseng.     Manufacture  of  soap.     10,236.     Apr.  13. 

Complete  Specifications  Accepted. 

353  (1919).  Schuck.  Production  of  catalysts 
suitable  for  use  in  hydrogenation  processes. 
(122,192.)    Apr.  21. 

14,729  (1919).     Erslev.    See  XIX. 

XHL— PAINTS;    PIGMENTS;    VARNISHES; 
RESINS. 

Complete  Specifications  Accepted. 

758  (1919).       Cleghorne,  and  Gayner  Pneumatic 

Co.      Materials  for   coating   substances  to   protect 

them  or  render  them  non-porous.  (141,414.) 
Apr.  28. 

27,926  (1919).  Tsutsumi.  Solid  ink  compound. 
(141,631.)    Apr.  28. 

XI V.— INDIA-RUBBER ;   GUTTA-PERCHA. 

Applications. 

Cordingley.  Manufacture  of  compounded  gutta- 
percha and  balata  for  cases,  bags,  etc.  11,013. 
Apr.  21. 

Davidson.  Treatment  of  raw  rubber.  10,829. 
Apr.  19. 

Grav.  Purification  of  india-rubber,  gutta-percha, 
etc.     i0,555.     Apr.  15. 

Marshall.  Vulcanising  for  manufacture  of  high- 
pressure  expanded  vulcanised  rubber  etc.  10,497. 
Apr.  15. 

Stevens.  Preservation  of  vulcanised  rubber. 
10,599.     Apr.  16. 

Complete  Specification  Accepted. 

704  (1919).  Gaisman  and  Rosenbaum.  Vulcan- 
ising caoutchouc  and  caoutchouc-like  substances. 
(141,412.)    Apr.  28. 


XV.— LEATHER;   BONE;  HORN;  GLUE. 
Applications. 
Jackson  (Dorr  Co.).       Recovering  proteids  from 
waste  liquors  of  hide-treating.     10,445.     Apr.   14. 
Rohm      and      Haas      Co.        Tanning-materials. 
10,309  and  10,998.     Apr.   13  and  20.     (U.S.,  4.12 
and  6.6.19.) 

Zignone.  Manufacture  of  imitation  leather. 
10,229.    Apr.  12.     (Switz.,  11.4.19.) 

Complete  Specification  Accepted. 
9634  (1916).    Miller.    Artificial  leather  or  leather 
substitutes.    (141,385.)    Apr.  28. 

XVII.— SUGARS  ;  STARCHES;  GUMS. 
Application. 
Bird.    Recovering  potash  from  waste  products  in 
cane-sugar  and  rum  distilling.     10,282.     Apr.  13. 

XVIIL— FERMENTATION  INDUSTRIES. 

Application. 
Beanes.     Preparation  of  grain  for  brewing  etc. 
10,219  and  11,223.    Apr.  12  and  22. 
Bird.     10,282.     See  XVII. 

XIX.— FOODS;   WATER   PURIFICATION; 
SANITATION. 

Applications 

Beanes.  Treatment  of  grain  for  food  for  animals. 
11,224  and  11,225.    Apr.  22. 

Benton  and  Bishop.  Flour-milling  processes. 
11,257.    Apr.  23. 

Borrownian.     Water-softening.    10,848.    Apr.  19. 

Fryer.  Insecticides,  sheep-dips,  etc.  10,937  and 
10,938.     Apr.  20. 

Hucks.  Production  of  materials  for  flavouring 
liquids  etc.     10,975.     Apr.  20. 

Lancaster.     10,480.     See  XII. 

Rose.  Preparation  and  storage  of  food.  10,224. 
Apr.  12. 

Spear  and  Spear.  Manufacture  of  food  product. 
10.977.     Apr.  20. 

Walter.     10,762.    See  I. 

Complete  Specification  Accepted. 

14,729  (1919).  Erslev.  Adapting  oil-cakes  and 
the  like  for  human  food.     (128,216.)    Apr.  28. 

XX.— ORGANIC  PRODUCTS:  MEDICINAL 
SUBSTANCES;   ESSENTIAL  OILS. 

Application. 
Berk  and  Co.,  and  Hood.    Purification  of  organic 
bodies.    11,419.    Apr.  24. 

Complete  Specifications  Accepted. 

16,093  (1918).  Rockefeller  Institute  for  Medical 
Research.  Aromatic  arsenical  compounds. 
(120,382.)     Apr.  21. 

353  (1919).     Schuck.    See  XU. 

1338  (1919).  South  Metropolitan  Gas  Co.,  and 
Stanier.  Manufacture  of  colourless  organic  com- 
pounds.    (141,440.)    Apr.  28. 

XXL— PHOTOGRAPHIC   MATERIALS   AND 

PROCESSES. 

Applications. 

Colour  Photography,  Ltd.,  Greene,  and  Thomson. 
Colour  photography.     10,576.     Apr.  15. 

Elmassian.  Colour  photography.  10,155  and 
10,180.    Apr.  12. 

Gorsky.  Three-colour  photography.  10,955. 
Apr.  20. 

Mills.  Photographic  transfer  processes.  10,823 
Apr.  19. 

Complete   Specification   Accbpted. 
28,287   (1919).     Christensen.      Hardening  photo- 
graphic    films     during     development.       (135,477.) 
Apr.  28. 
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Patents. 

Furnaces  [;   Cylindrical   gas-fired  — 

mtraine,    Marcinelle,    Belgium. 

18,478,  8.8.14.     Int.  Conv.,  103.18. 

Tin  em  ami  an-  are  admitted  under  slight  pressure 

through  Bepi irate  ports  or  burners  tangentially  to 

Ike  Minor  wall  of  a  cylindrical  chamber,  a  gas  inlet 

hein  1  immediately  behind  each  air  inlet, 

is  thrown  outwards  against  the  inner 

will  of  the  furnace;  the  pressuros  of  the  air  and 

of  the  gas  are  independently  adjustable.     Separate 

outlets  for  products  of  combustion  may  bo  provided 

k'Ii  pair  of  gas  and  air  inlets. — B.  M.  V. 

Ihthlhition;  Continuous  fractional  .       A.  M. 

O'Brien,  A  bud  an,  Persian  Gulf.  Eng.  Pat. 
m,  18.18.18.  (Appl.  20,765/18.) 
!-.  ,i  Mriea  of  stills  for  the  continuous  distillation 
of  petroleum  or  other  substance  the  stills  decrease  in 
siae  approximately  in  proportion  to  the  amount  of 
liquor  to  be  distilled  in  them;  the  condenser  tanks 
are  also  made  in  corresponding  dimensions,  nnd  the 
same  cooling  water  may  be  used  in  all  of  them, 
starting  at  the  largest  or  coolest.  Some  (or  all)  of 
the  products  of  combustion  may  bo  transferred  from 
furnace  to  furnuce,  any  additional  heat  necessary 
being  made  up  bv  auxiliary  burners  or  furnaces. 

— B.  M.  V. 

Hefngcrating    processes;   Solution   for  absorption 

.      C.     Delaygue,     Marseilles.      Eng.     Pat. 

140,356,  23.12.13.  (Appl.  367/20.) 
In  the  ammonia  absorption  refrigeration  process 
the  following  is  used  as  the  ubsorbing  liquor:  — 
Ammonium  nitrate  3  grms.,  trimethylamine 
2  grms.,  liquefied  ammonia  gas  554  c.c,  and  water 
to  1  litre.  The  absorptive  power  of  ammonium 
nitrate  solution  for  ammonia  is  greatly  increased 
by  addition  of  trimethylamine. — B.  M.  V. 

Gases;  Electrical  treatment  of  .     L.  Bradley, 

East  Orange,  N.J.,  Assignor  to  Research  Cor- 
poration New  York.  U.S.  Pat.  1,333,790,  16.3.20. 
Appl.,  28.6.15. 
The  apparatus  comprises  a  number  of  rigid  dis- 
charge electrodes,  arranged  vertically  and  axially 
within  a  number  of  opposing  tubular  electrodes, 
with  radially  adjustable  flanges  fixed  longitudinally 
on  tho  discharge  electrodes.  The  discharge  elec- 
trodes are  connected  at  their  upper  and  lower  ends 
respectively  to  insulated  frames  above  and  below 
the  tubular  electrodes. — B.  N. 

ratiu  fnr  electrical  treatment  of . 

.'.    ('.    Davidson,   Vancouver,    B.C.,   Assignor   to 

national     Precipitation    Co.,    Los    Angeles, 

Cal.     U.S.  Pat.  1,334,231,  16.3.20.    Appl.,  3.2.17. 

Thf.  api«ratus  comprises  a  gas  receiving  chamber, 
a  d:  lectrode  mounted  on  an  insulator,  and 

a  ga^  inlet  provided  with  a  deflector  surrounding 
the  insulator,  and  situated  in  tho  path  of  the  gas 
to  protect  the  insulator  from  the  deposition  of 
ma'-  gas.    Means  are  provided 

■applying  liquid  to  the  insulator  to  remove  de- 
posi  rial.    The  insulator  comprises  a  bush- 

ing of  fragile  material  extending  through  the  wall  of 
-  chamber,  and  connected  to  it  by  a  yielding 
medium;  a  conductor  extends  through  the  boshing 
and  ii  connected  to  tho  discharge  electrode,  and 
there  ja  a  support  for  the  conductor  outside  the 
chamber. — B.  N. 

rrricflf  purification  of  gases;  Insulator  for  use 

in  the .    Siemens-Schuckertwerke,  G.m.h.H., 

B"  it      Ger.   Pat.  316,498,   13.10.18. 

The  leads  to  the  high-tension  electrodes  are  em- 


bedded in  a  number  of  insulating  plates  arranged 
within  the  precipitation  chamber  so  that  their 
planes  ar"  at  ri^lit  angles  to  tho  direction  of  flow 
of  the  c.as  The  plates  occupy  tho  upper  part  of 
the  chamber,  and  their  transverse  length  equals 
that  of  the  cliambor,  so  that  no  appreciable  How  of 
urs  within  tho  space  between  two  adjacent 
plates.  Tho  high-tension  electrodes  aro  connected 
to  tho  embedded  leads  and  alternate  with  low- 
tension  gauze  eloetrodes. — J.  8.  O.  T. 

Electrical  purification  of  [rust;  Appliance  fur  the 

.       Si.niens-Schuckertworke,  G.m.b.li.,  Sie- 

niciisstadt.    Ger.  Pat.  318,432,  29.5.18. 

The  material  precipitated  from  the  gas  collects  in 
a  chamber,  beneath  the  stream  of  gas,  in  which  a 
number  of  easily  removable  slides  or  flaps  are 
arranged  at  right  angles  to  tho  direction  of  flow 
of  the  gas,  in  order  to  prevent  motion  of  the  gas 
in  the  collecting  chamber. — J.  S.  G.  T. 

Electrical  purification  of  dusty  gases-  Process  for 

.     H.  Piining,  Miinster.     Ger.  Pat.  318,772, 

11.2.19. 

At  intervals  such  a  velocity  is  imparted  to  the  gas 
stream  as  will  enable  it  to  detach  and  carry  forward 
from  the  electrodes  any  deposited  dust. — J.  S.  G.  T. 

Grinding  machine.  W.  Travell,  New  York.  U.S. 
Pat.  1,333,946,  16.3.20.    Appl.,  9.3.16. 

A  grinding  mill  comprises  a  shell  provided  with 
partitions  having  central  openings  and  forming 
internal  circumferential  grooves  containing  grind- 
ing rollers.  Adjacent  partitions  communicate 
through  openings,  out  of  alinement  with  respect  to 
each  other,  and  permitting  passage  of  material. 

— B.  N. 

Filter;  Continuous  electrical  mechanical  — — . 
A.  F.  Meston,  Assignor  to  Research  Corporation, 
New  York.  U.S.  Pat.  1,334,160,  16.3.20.  Appl., 
23.2.18. 

An  apparatus  for  filtering  a  liquid  is  provided  with 
two  electrodes,  one  of  which  is  formed  of  a  drum 
with  a  porous  rim  and  mounted  so  as  to  be  rotated, 
the  speed  of  rotation  varying  in  proportion  to  the 
current  flowing  through  the  circuit.  The  porous 
rim  is  surrounded  by  a  filtering  medium,  and  the 
liquid  is  passed  between  tho  electrodes. — B.   N. 

Catalysers;  Composition  for  making .    C.  Ellis, 

Montclair,  N.J.       U.S.  Pat.  1,335,161,  30.3.20. 
Appl.,  21.8.19. 
'   A  composition  which  yields  a  catalyst  when  heated 
:    consists  of  a  basic  compound  of  nickel  ground  with 
a  small  amount  of  oil.— A.  B.  S. 

Contact-substances ;  Ceramic  support  for .    V. 

Zieren,   Berliu-Eriedenau.        Ger.   Pat.   317,979, 
25.10.17. 

Ponous  ceramic  material,  preferably  in  tho  form  of 
small  tubes  with  projecting  rims,  is  employed  as  a 
!  support  for  contact  substances.  The  diameter  of 
the  tubes  should  not  exceed  20  mm.,  and  tho  thick- 
ness of  tho  walls  2  mm.  The  material  is  impregnated 
with,  for  example,  a  platinum  solution,  and  this 
reduced,  so  that  the  tube  becomes  coated  internally 
and  externally  with  metallic  platinum. — J.  8.  G.  T. 

Recovering    dissolved    or   finely   divided    material; 

Process  for  .     I.   Ebers,   Ahrensburg.     Ger. 

Pat.  309,102,  9.1.18.   Addition  to  306,481  (this  J., 

1930,  258  a). 
The  process  of  atomising  the  liquid  flowing  from 
pressure  vessel  is  assisted  by  introducing  some 
of  the  vapour  of  the  liquid  at  the  jet  through  which 
the  liquid  is  sprayed. — J.  S.  G.  T. 
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Concentrating  liquids;  Process  and  apparatus  for 

.     A.  Herrlich,  Halle.       Ger.  Pat.  315,035, 

21.3.18. 
The  liquid  to  be  concentrated  flows  downwards 
over  a  number  of  hollow  plates  heated  internally, 
so  that  the  briskly  boiling  liquid  on  any  plate  im- 
pinges forcibly  an  the  lower  corrugated  surface  of 
the  plate  immediately  above.  The  vapours  flow 
over  the  corrugated  surface  to  the  circumference, 
where  they  strike  against  an  annular  baffle,  any 
liquid  which  is  separated  passing,  together  with 
the  residue  of  the  liquor  to  be  concentrated,  down 
to  the  next  lower  heated  plate. — J.  S.  G.  T. 

Concentrating  or  drying  liquids;  Process  for . 

A.     Friedliinder,     Berlin-Halensee.       Ger.     Pat. 

316,489,  3.9.18. 
Substances  which  swell  on  wetting,  e.g.,  glue,  are 
formed  into  plates,  rods,  etc.,  upon  a  skeleton 
frame,  and  these  frames  are  supported  parallel  to 
one  another  in  the  liquid  to  be  concentrated  with  so 
much  space  separating  them  that  when  the  material 
swells  adjacent  frames  do  not  touch  each  other  or 
the  walls  of  the  chamber.  The  concentrated  liquid 
may  be  drawn  off,  or  the  plates  may  be  withdrawn 
and  the  thickened  mass  adhering  to  them  removed 
mechanically.— J.  S.  G.  T. 

Fractionation  of  gaseous  mixtures  by  partial  con- 
densation due  to  cooling  under  pressure.     Ges. 
fur    Lindes    Eismaschinen    A.-G.,     Hollriegels- 
kreuth.     Ger.  Pat.  316,343,  5.2.18. 
The  choking  of  the  fractionating  apparatus  is  pre- 
vented by  liquefying  the  solid  portion  of  the  solid 
and  liquid  fraction  already  separated  from  the  gas 
prior  to  relieving  the  pressure.     For  this  purpose 
heat  exchange  by  counter-current  is  effected  with 
the  stream  of  gas  to  be  fractionated. — J.  S.  G.  T. 

Filling  material  for  absorption  and  reaction  towers; 

Hollow  bodies  for  use  as .    V.  Zieren,  Berlin- 

Friedenau.  Ger.  Pat.  316,497,  19.12.18. 
A  number  of  rings  of  different  angular  patterns 
are  arranged  one  upon  another,  and  so  joined  that 
they  form  a  coherent  body,  in  which  the  component 
elements  of  similar  pattern  are  arranged  parallel 
to  one  another.  Alternatively,  rings  of  the  same 
angular  pattern  may  be  used,  but  with  the  angles 
of  the  rings  out  of  alinement  in  vertical  series. 
The  rings  are  composed  of  wire,  either  single  or 
plaited,  or  may  be  cut  from  a  tube  and  suitably 
shaped  by  notching  and  bending. — J.  S.  G.  T. 

Collecting  and  washing  salts;  Apparatus  for . 

H.   A.   Schmidt,   Wurzen.       Ger.   Pat.   316,702, 

20.10.18. 
Br  means  of  a  movable  mechanical  device  a  number 
of  stationary  suction-filter  vessels  can  be  consecu- 
tively washed  and  the  salt  collected  and  conveyed 
to  the  next  filter  vessel  of  the  series. — J.  S.  G.  T. 

Electrical  heater  for  vapours  or  conducting  gases. 

Allgem.       Elektrizitats-Ges.,  Berlin.       Ger.  Pat. 

317,302,  8.5.18. 
The  gas  or  vapour  is  itself  used  as  heating  resist- 
ance, the  heater  consisting  of  a  number  of  parallel 
insulated  pipes  connecting  the  supply  pipe  for  the 
gas  with  the  delivery  pipe.  Insulated  electrodes 
are  introduced  within  the  insulated  pipes,  and  the 
electric  current  passes  from  these  electrodes  through 
the  gas  or  vapour.  The  device  is  best  operated 
with  high  tension  current,  and  can  be  employed, 
for  example,  as  a  steam  superheater  in  conjunction 
with  an  electrical  steam  boiler. — J.  S.  G.  T. 

Protecting  apparatus  and  vessels  used  in  chemical 
industry  against  the  action  of  chemicals;  Method 

of  .      F.    Schiiler,    Frankfort.       Ger.    Pat. 

318,033,  14.9.18. 

A  protective  coating  is  formed  of  a  number  of  thin 


layers  of  stoneware  alternating  with  layers  of 
silicate  or  thin  layers  of  glass.  The  first  layer  of 
stoneware  is  reinforced  with  metal  insertions. 

—J.  S.  G.  T. 

Prevention  of  frothing;  Apparatus  for  .     A. 

Redlich,   Vienna.        Ger.   Pat.   318,478,   26.9.18. 

Int.  Conv.,  10.10.17. 
A  number  of  chambers  are  in  a  circle  around  and 
carried  by  a  shaft  which  rotates  within  the  space 
where  frothing  may  occur.  The  chambers  are  open 
only  in  the  direction  of  rotation,  and  are  each  pro- 
vided with  a  drainage  tube  for  liquid  resulting  from 
bursting  of  the  bubbles  constituting  the  froth. 

—J.  S.  G.  T. 

Grinding,  mixing,  and  like  machines;  Scrapers  for 

use  in .     O.  Shaw,  Stockport,  and  F.  Shaw 

and   Co.,   Ltd.,   Bradford.     Eng.    Pat.   140,483, 

30.9.18.  (Appl.  15,845/18.) 

'Washing   coal,    coke,    sand,   and   other  materials; 

Apparatus  for .    J.  H.  Harrison,  Gateshead. 

Eng.  Pat.  140,616,  15.4.19.     (Appl.  9639/19.) 

Purifying  liquids  [soiled  lubricating  oils']  by  sifting, 
depositing,   and  overflowing   action;   Apparatus 

for  .     A.  E.  Lienart,  Brussels.     Eng.  Pat. 

140,677,  30.6.19.  (Appl.  16,383/19.)  Int.  Conv., 
10.3.19. 

Furnaces;  Means  for   consuming   smoke  in  . 

C.  H.  Halt,  Indianapolis,  Ind.,  U.S.A.  Eng. 
Pat,  140,859,  2.1.19.     (Appl.  162/19.) 

Centrifugal  apparatus  with  planetary  movement. 
W.  Mauss,  Johannesburg.       Eng.  Pat.  140,962, 

15.8.19.  (Appl.  20,118/19.) 

Emptying  the  contents  of  bins  into  furnaces  or  the 

like;  Devices  for .  B.  E.  D.  Kilburn,  London. 

From  Sulzer  Freres,  Winterthur,  Switzerland. 
Eng.  Pat.  140,963,  20.8.19.    (Appl.  20,458/19.) 

Tunnel  kilns.    G.  H.  Benjamin,  New  York.     Eng. 

Pat.  140,578,  6.3.19.    (Appl.  5605/19.) 
See  U.S.  Pat.  1,292,568  of  1919;  J.,  1919,  313  a. 

Furnaces.      A.    Smallwood,    London.     U.S.    Pats. 

1,335,202-4,  30.3.20.    Appl.,  31.7.18. 
See   Eng.    Pats.   125,744,   125,224,   and   125,515  of 
1918;  J.,  1919,  489  a,  372  a,  347  a. 

Evacuating   gases  from  vessels;  Arrangement  for 

.    H.  Gerdien,  Assignor  to  Siemens  u.  Halske 

A.-G.,  Berlin.  U.S.  Pat.  1,335,829,  6.4.20. 
Appl.,  6.10.15. 

See  Eng.  Pat.  14,918  of  1915;  J.,  1916,  101. 

Drying    organic    materials.       Ger.    Pat.    315,497. 
See  IIb. 

Electro-osmotic  process.  Eng.  Pat.  135,817.  See  XI. 

Electro-osmotic  dehydration.       Ger.  Pats.  316,444 
and  316,494-6.    See  XL 

Electro-osmotic 
See  XL 


electrode.       Ger.     Pat.     316,593. 
Ger.   Pats.  305,512  and 


Displacement  of  liquids 
307,701-2.     See  XL 
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Banded    bituminous   coal;  Behaviour   of  the  con- 
stituents  of   on    coking.      Studies  in   the 

composition  of  coal.      R.  Lessing.      Chem.  Soc. 
Trans.,  1920,  117,  247—256. 
Coking  tests  were  carried  out  on  samples  on  fusain, 
durain,   clarain,   and  vitrain  (cf.  J.,  1919,   452a, 
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t',1  I  k)  in  an  apparatus  previously  described  (.T., 
1919,  I'm.  171),  at  900°  C.  with  a  heating  period 
of  7  nun.  and  at  600°  for  5  min.  Fusain  showed 
no  outward  change  in  appearance  after  coking,  and 
had  BO  tendency  to  cohere,  the  residue  being  a 
powder.  Durain  had  a  little  creator  tendency  to 
where  than  fusain,  but  the  particles  retained  their 
angular  shape  and  form.  Clarain  showed  consider- 
able fusion  and  merging  of  particles.  At  900°  O. 
most  of  the  fine  and  medium-sized  particles  lost 
identity  almost  completely.  The  vitrain 
particles  were  well  sintered  and  showed  rounding 
of  the  angular  edges,  but  the  consolidation  of 
paxtiofes  did  not  go  so  far  as  with  clarain.  The 
ooka  specimens  from  vitrain  were  of  the  "  mush- 
room "  type  At  900°  C.  the  free  carbon  formed 
with,  durain  was  considerably  higher  than  with 
clarain  and  vitrain.  On  the  other  hand,  at  600°  C. 
no  carbon  was  produced  from  durain,  whilst  the 
amounts  from  clarain  and  vitrain  were  only  slightly 
reduced.  The  gas  yields  from  clarain  and  vitrain 
were  almost  equal,  and  greater  than  that  from 
durain.  This  seems  to  indicate  a  considerable 
difference  in  the  chemical  nature  of  the  primary 
decomposition  products  of  durain  on  the  one  side 
and  of  clarain  and  vitrain  on  the  other. — W.  P. 

Banded   bituminous   coal;  Mineral   constituents  of 

.     St  mites  i"   the  corn-position  of  coal.     R. 

Leasing.     Chem.  Soc.  Trans.,  1920,  117,  256—265 
(r/.  ante). 
The  peculiar  behaviour  on  carbonisation  of  fusain, 
durain,    clarain,    and    vitrain   suggested    that    the 
results  wore  intluenced  or  accentuated  by  the  cata- 
lytic effect  of  their  mineral  components.    Consider- 
able differences  were  found  in  the  composition  of 
the   ashes   from   the    four   constituents.      A    large 
proportion  of  lime  and  soluble  matter  was  found  in 
Fusain,   and  its  presence  was  probably  due  to  in- 
■m  of  calcium  salts;  the  lime  appears  to  be 
t   in   fusain  as  calcium  carbonate.     The  thin 
veins  of   white   mineral   found   along  the  cleavage 
contained  40—45%  CaCO,.    The  composition 
of  |he  durain   ash  was  comparatively  simple,   the 
ash  consisting  to  the  extent  of  93%  of  alumina  and 
silica.    The  composition  of  the  ashes  of  clarain  and 
vitrain   suggest   that    they    represent    mainly    the 
remainder  of  the  original  plant  ashes. — W.  P. 

Coal;  Action  of  upon  a  photographic   plate. 

B.    Sinkinson.      Chem.    Soc.    Trans.,    1920,    117, 
165—170. 

The  action   of  coal  upon  a  photographic  plate  in 

k  i.'/.  J..  1913,  969;  1918,  262  a;  1919,  452  a) 

•Is  upon  the  presence  of  oxygen.    A  sample  of 

coal  saturated  with  oxygen  had  less  effect  than  an 

untreated   sample,   indicating  that   the   absorption 

4on  is  part  of  the  mechanism  of  the  action. 

Coals  which  had  been  heated    above  500°— 530°  C. 

no  longer  had  any  action  on  a  photographic  plate. 

It    is  concluded    that    the    ingredient   causing   the 

■>n  a  photographic  plate  in  the  dark  is  to  be 

found  in  that  portion  of  the  coal  which  is  extracted 

by  pvndine,  other  than  the  resen  (J.,  1919,  752  a). 

— W.  P. 

Coal;  Effect  of  excessive  moisture  in  .     A.  H. 

Thwaito.     Coke  Oven  Managers'  Assoc,  13.3.20. 
Gas  World,  1920,  72,  Coking  Sect.,  38—39. 

Thi  optimum  moisture  content  for  coal  to  be 
carbonised  is  given  as  8 — 10%.  The  drainage  of 
the  washed  coal  would  be  considerably  assisted  if 
largo  lumps  of  good  coal  were  crushed  separately 
from  inferior  coal  to  a  size  from  2  in.  cube  down- 
wards. From  results  obtained  by  Bone  and  Mellor 
it  ieestim.i  194  <1>.  ft.  of  gas  is  required  to 

evapor  ,,f  water  in  a  ton  of  coal  abovo 

Kvessive  moisture  leads  to  damage  of  the 
oven  walls,  and  an  increased  carbonising  period  of 


at  least  2  hrs.  for  every  2%  moisture  above  10%  is 
iry.  As  regards  the  by-products,  excessive 
moisture  imposes  heavy  duties  on  the  exhausters, 
condensers,  and  (in  the  ease  of  an  indirect  ammonia 
plant)  tho  stills,  which  have  to  treat  a  woaker  liquor 
than  Otherwise.  On  direct  ammonia  plants  the 
effect  is  more  serious,  as  all  moisture  from  the  coal 
is  carried  along  with  the  gas,  making  it  very  diffi- 
cult to  maintain  tho  necessary  temperature  for 
heating  the  ovens. — A.  G. 

Moisture   in  cools,  etc.;    Drlirmining  .     A.   R. 

.Myhill.     Gas  J.,   1920,   150,  21. 
Tiik   method  comprises  the  distillation  of  200  c.c. 
of  water-free  benaol,  toluol,  or  xylol  with  100  g. 

of  coal,  or  other  substance  to  bo  tested,  up  to 
110°  C.  or  over,  the  distillate  being  caught  in  a 
graduated  receiver. — A.  G. 

Water-gas;    Heat    conservation   and   .      E.   G. 

Stewart.     London  and  S.  Distr.  Jun.  Gas  Assoc., 
26.3.20.    Gas  J.,  1920,  149,  750—755. 

The  factors  governing  the  efficiency  of  a  water-gas 
plant  are  discussed  and  it  is  pointed  out  that  a 
counter-current  of  steam  possesses  a  distinct  advan- 
tage, leading  to  good  reduction  and  the  provision  of 
a  cool  top  zone.  With  tho  blow  waste  gases  at 
1800°  F.  (980°  C.)  the  efficiency  of  the  plant  is 
given  as  58%,  whilst  with  the  gases  at  1500°  F. 
(815°  C.)  and  the  carbon  burning  to  90%  CO  during 
the  air  blow,  the  thermal  efficiency  may  be  only 
34%.  Working  results  of  a  large  carburetted  water- 
gas  plant  at  Fulham  aro  given,  together  with  a 
description  of  a  waste-heat  boiler  of  special  design 
and  of  the  economies  effected  by  its  use. — A.  G. 

Gas;  Influence  of  impurities  in on  the  corrosion 

of  meters  and  the  blockage  of  service  pipes.   A.  R. 
Myhill.     Gas  World,  1920,  72,  265. 

Deposits  caused  by  impurities  have  been  found  to 
consist  of  iron  rust,  free  sulphuric  acid,  iron  sul* 
phates,  thiocyanates,  ferrocyanides,  pyridine  and 
ammonium  compounds,  and  free  sulphur.  Corrosion 
is  facilitated  by  the  presence  of  air  and  moisture 
and  of  cyanogen  compounds  and  sulphide.  An 
insoluble  iron-ammonium-hydrogen  ferrocyanide  is 
produced  when  ammonia,  ferric  oxide,  iron,  and 
hydrocyanic  acid  react  together,  and  pyridine 
forms  a  similar  compound.  Pyridine  can  be  washed 
out  of  the  gas  by  the  use  of  cold  water  in  the  finish- 
ing scrubber,  and  the  Williams  process  for  the  re- 
moval of  cyanogen  is  recommended,  ammonium 
thiocyanate  being  recovered. — A.  G. 

Benzol;  Estimation  of  in  coke-oven  gas  and 

scrubbing  oil.  L.  Shuttleworth.  Gas  World, 
1920,  72,'  Coking  Sect.,  43. 
Details  are  given  of  the  determination  of  benzol 
in  coke-oven  gas  by  absorption  in  petroleum  oil 
and  of  the  benzol  in  the  oil  by  means  of  fractiona- 
tion.— A.  G. 

Hydrocarbons;    Analysis   of    by    the    aid   of 

bacteria.  J.  Tausz  and  M.  Peter.  Zentr.  Bakt. 
n.  Parasit.,  II.  Abt.,  1919,  49,  497—554.  Chem. 
Zentr.,  1920,  91,  II.,  264. 
The  separation  of  paraffins  from  naphthenes  can  be 
effected  by  means  of  B.  aliphaticum,  B.  aliphaticum 
liquefaciens,  and  the  paraffin  bacterium,  which  arc 
described ;  they  were  isolated  from  garden  mould 
by  culture  in  organic  and  inorganic  media  contain- 
ing n-hexane,  cyclohexane,  or  paraffin  oil.  Paraffin 
bacteria  are  without  action  on  naphthenes, 
benzenoid  hydrocarbons,  and  some  paraffins 
(n-hexane  and  n-octane),  but  attack  higher 
paraffins  such  as  hexadecane,  triacontano,  and 
telratriacontane.  The  other  two  species  are  inert 
towards  cyclic  hydrocarbons  and  hexylene,  but 
attack  paraffins  and  n-caprylene  and  hexadecylene. 

a  2 
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Destruction  of  the  reactive  hydrocarbons  is  com- 
plete even  in  the  presence  of  hydrocarbons  which 
are  not  attacked.  The  presence  of  very  6mall  pro- 
portions of  aliphatic  hydrocarbons  in  natural 
naphthenes  or  of  impurity  in  artificial  specimens 
is  shown  by  the  clouding  due  to  bacterial  growth  of 
media  containing  the  hydrocarbon  under  examina- 
tion. The  method  can  be  used  for  the  detection  of 
paraffins  in  crude  oils  and  their  products  and  for 
the  isolation  of  pure  naphthenes.  As  regards 
enzymes  urease  was  absent;  diffusion  lipase  and 
proteolytic  enzymes  were  shown  in  the  case  of 
B.  aliphaticum  and  the  paraffin  bacterium,  diastase 
by  paraffin  bacterium  and  B.  aliphaticum,  and 
catalase  by  both  the  aliphaticum  species.  New 
constants  for  hydrocarbons  purified  by  means  of  the 
bacterial  treatment  are:  1.3-dimethylcyclohexane, 
b.p.,  118°— 120°  C,  sp.  gr.  at  20°/4°  C,  0771; 
7i  -'  =  1-42558;  1.3.4- triniethylcyclohexane,  b.p., 
139°— 140°  C,  sp.  gr.  at  20°/4°  C,  0789;  nB"  = 
14330.— A.  E.  D. 

Ceresin;    Algebraic   method   for    the    detection   of 

adulteration  of  xcith  paraffin,     H.  Smelkus. 

Chem.-Zeit.,  1920,  44,  273—275,  28&— 288. 
Holde's  method  (J.,  1914,  242)  consists  in  frac- 
tional precipitation  from  chloroform  by  means  of 
alcohol;  the  paraffin  can  be  detected  by  the 
diminished  refractive  index  of  the  fraction  in  which 
it  is  concentrated.  Equations  and  a  graphical 
method  are  developed,  for  which  the  original  should 
be  consulted. — A.  E.  D. 

Waste  products  in  the  petroleum  industry;  Work- 
ing up  of  .     E.  W.  Albrecht.     Chem.-Zeit., 

1920,  44,  282. 
The  thick  acid  tar  produced  in  the  treatment  of 
lubricating  oils  with  sulphuric  acid  is  washed  until 
free  from  acid.  The  residue  is  mixed  with  Trini- 
dad asphalt  and  used  for  paving.  The  acid  liquor 
is  concentrated.  The  thin  acid  tar  resulting  from 
the  treatment  of  solar  oil  with  oleum  is  washed  simi- 
larly and  the  acid  recovered.  The  dilute  alkali 
wash  always  contains  emulsified  oil.  This  is  re- 
covered by  neutralising  the  alkali. — A.  E.  D. 

Blast-furnace  gas.     Fowles.     See  X. 

Carbon  black.     Perrott  and  Thiessen.     See  XIII. 

Chlorhydrins   and   glycols  from   oil-ga3.        Brooks. 

See  XX. 

Patents. 
Peat;  Process  for  dehydrating  — — .     C.  Bouillon, 

Paris.        Eng.    Pat.    140,112,    17.1.18.        (Appl. 

987/18.) 

Peat,  preferably  finely  divided,  is  treated  with  a 
cold  dilute  solution  of  calcium  chloride  or  other 
substance  capable  of  coagulating  blood.  (Reference 
is  directed  to  Eng.  Pats.  9911  of  1907,  and  3367  and 
25,385  of  1912;  J.,  1908,  553;  1913,  277,  1149.) 

—a.  g. 

Peat    and   the    like;    Method   and   apparatus  for 

treating  [dehydrating~\  .     H.  H.  Hindshaw, 

Ann  Arbor,  Mich.  U.S.  Pat.  1,334,492,  23.3.20. 
Appl.,  3.7.18. 
Peat  is  conveyed  through  a  chamber,  partly  cylin- 
drical and  partly  conical,  by  means  of  a  screw, 
which  breaks  up  the  peat  in  the  cylindrical  part 
and  compresses  it  in  the  conical  part.  The  peat 
then  passes  to  another  chamber,  where  it  is  sub- 
jected to  similar  treatment,  but  under  a  vacuum  to 
remove  the  air  that  was  released  from  the  air  cells 
by  the  first  treatment. — B.  M.  V. 

Peat  dryer.       W.   S.   Jackson,   Toronto,   Canada. 

U.S.  Pat.  1,334,495,  23.3.20.    Appl.,  6.5.18. 
A  hollow   shaft  carrying  radial  agitators  and  a 


hollow  worm  are  rotated  in  a  jacketed  cylinder, 
through  which  the  peat  is  passed.  Steam  is  sup- 
plied to  the  jacket,  to  the  worm,  and  to  the  shaft. 

— B.  M.  V. 

Peat;  Process  for  treating  .    R.  Gruhl,  Char- 

lottenburg.     Ger.  Pat.  310,111,  28.8.17. 

Peat  is  rendered  water-resistant  by  treatment  with 
hydrochloric  or  nitric  acid,  chlorine,  or  acid  salts 
of  mineral  acids,  or  by  treatment  first  with 
chlorine  and  then  with  nitric  or  hydrochloric  acid, 
or  with  a  mixture  of  these  acids.  Moulded  peat  may 
be  treated  with  dilute  nitric  acid  and  then  heated, 
either  with  or  without  pressure.  The  gelatinous 
constituents  of  the  peat  are  changed  into  sub- 
stances which  do  not  swell  in  water  and  are  easily 
washed  out;  the  washed  peat  may  be  moulded  with 
or  without  pressure.  After  drying  the  treated  peat 
has  completely  lost  its  swelling  power  and  almost 
completely  its  water-absorbing  power. — B.  V.  S. 

Combustible  mass  of  kieselguhr  soaked  with  spirit. 
H.  von  Schiitz,  Beilin-Wilmersdorf.  Ger.  Pat. 
316,346,  31.10.17. 

Kteselguhr  which  has  been  purified  by  successive 
washing,  centrifuging,  extraction  with  acids,  wash- 
ing, and  calcining  will  absorb  up  to  four  times  its 
weight  of  alcohol.— D.  F.  T. 

Light-coke  product  and  method  of  making  same. 
Method  of  utilising  fuel.  H.  Rodman,  Edge- 
wood,  Pa.,  Assignor  to  Rodman  Chemical  Co., 
East  Pittsburgh,  Pa.  U.S.  Pats.  1,334,404  and 
1,334,405,  23.3.20.    Appl.,  22.6.15. 

Crushed  coking  coal  is  fed  on  to  a  heated  tumbling 
mass  of  separate  non-viscous  particles,  the  mass 
being  of  sufficient  size  relatively  to  the  amount  of 
coal  fed  in  to  insure  a  separation  of  the  coal  during 
the  coking  process,  so  that  the  coal  is  subjected  to 
a  tumbling  action  whilst  in  the  viscous  state. 

—A.  G. 

Gases;  Production  of  rich  by  means  of  petro- 
leum residues  and  apparatus  therefor.     Soc.  de 
Chimie  et   Catalyse   Industrielles,    Paris.     Eng. 
Pat.  140,128,  15.10.18.     (Appl.  16,820/18.)     Int. 
Conv.,  20.2.18. 
Petroleum  residues  are  vaporised  and  the  vapours 
passed  through  retorts  at  500°- — 600°  C,  containing 
a  metallic  catalyst,  e.g.,  iron  or  copper.     The  gases 
thus  obtained  are  used  to  enrich  blue  water-gas  or 
other   poor   gas,    whilst    the     liquid   hydrocarbons 
which  distil  up  to  150°  C.  may  be  used  as  a  motor 
fuel.— A.  G. 

Gas-cleaning  device.  J.  Keith  and  D.  B.  Bain, 
London.  Eng.  Pat.  140,170,  12.2.19.  (Appl. 
3405/19.) 
The  gas  (producer-gas,  blast-furnace  gas,  or  the 
like)  passes  through  a  casing  provided  with  two  re- 
volving paddle  wheels  in  series,  on  one  of  which 
water  is  caused  to  play.  The  tar  is  thus  condensed, 
and  the  tar-water  mixture  is  separated  from  the 
gas  partly  by  the  action  of  the  second  paddle-wheel 
and  partly  by  a  centrifugal  fan  in  a  separate 
chamber. — A.  G. 

Ammonia;  Method  for  recovering  — —  in  gasifica- 
tion processes.  Bergmann-Elektrizitats-Werke 
A.-G.,  Berlin.  Ger.  Pat.  298,891,  21.3.16. 
A  high  yield  of  ammonia  is  obtained  by  mixing 
steam  with  the  air  required  for  combustion,  the 
supply  of  steam  and  air  being  adjusted  to  suit  the 
nature  of  the  material  being  gasified  and  the  size 
and  type  of  gas  producer. — W.  J.  "W. 

Producer-gas  plants;  Obtaining  by-products  from 

.      J.     Pintsch    A.-G.,    Berlin.      Ger.    Pat. 

316,500,  15.9.17. 

The   hot  producer-gas,   after   passage  through  an 
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apparatus  in   which  it  preheats  the  air  supply  to 

the  producers,  is  cooled  and  scrubbed  free  from  am- 

1 1 1 1 ■  1 1 1 .< .  the  ammoniac*]  liquor  obtained  is  used  as 

oling  medium  in  the  coolers  for  tho  gas  from 

the  producers,  and  then,  while  warm,  is  employed 

ioh    the  air  supply    with   water   vapour   and 

uiiimonia.      The  air  supply,  before  it  is  leu  into  the 

producers,    ia   freed    from    aiumonia,    and    is   com- 

,y  saturated  with  water  vapour. — L.  A.  C. 

fiojoii  -'dti/j    for    miinu/ucture    of    . 

H.  K    Baoon  md  B.  T.  Brooks,  Pittsburgh,  Pa., 
.•.rid  l     W.  Clark,  Chicago     01       \ssignors  to  Gulf 
ing     Co.,      Pittsburgh,     Pa.       U.S.     Pat, 
1,384,731,  83.3.20.    Ai.pl..  1.2.15. 

Ax  apparatus  for  cracking  and  distilling  petroleum 
oils  under  pressure  consists  of  a  receptacle  for  the 
oil  and  moans  for  heating  the  oil  to  tho  tempera- 
ture of  distillation,  for  feeding  tho  oil  under 
pressure,  and  for  maintaining  the  pressure  at  60— 
300  lb.  per  >.|  in.  The  lower  settling  zone  of  the 
icle  is  in  free  communication  with  tho  upper 
cracking  and  distilling  zone,  so  as  to  remove  con- 
tinuouslv  hv  gravity  the  particles  of  coke  and  tar 
produced— J.  W.  D. 

Gat  generators  or  the  like;  Apparatus  for  agitating 

the   fuel    in  and   means   for   operating   the 

<-',.  H.  Bentlev  and  E.  (!.  Appleby,  London 
Bng,  Pat.  140,891,  13.3.19.     (Appl.  6336/19.) 

Gas-fired  furnaces.     Eng.  Pat.  18,473.     See  I. 

Distillation.     Eng.  Pat.  140,140.     See  I. 

Ammonium    sulphate.       Gor.     Pats.     '299,742     and 
299,752.    See  VII. 

Hydrocarbons.     Ger.   Pats.  309,281—2.     See  XX. 


IIb.-DESTRUCTIVE  DISTILLATION; 
HEATING;    LIGHTING. 

Patents. 
Dry  distillation   or  drying    of    organic  materials 

J  wood,   waste   cellulose  lyes,   etc.];  Process  and 
urnace  for  the  .       Aktiebolaget  Ccllulosa, 

Stockholm,  and  G.  F.  Magnuson,  Gefle,  Sweden. 
Ger.  Pat.  315,497,  11.1.17.     Int.  Conv.,  1.12.16. 

The  gases  evolved  during  drying  or  dry  distillation 
are  utilised  to  transmit  heat  from  a  heating 
chamber  to  the  material  to  be  treated  (organic 
materia]  either  alone  or  mixed  with  inorganic 
material).  The  heating  chamber  is  arranged  be- 
tweon  two  treatment  chambers,  and  injectors  or 
similar  devices  are  provided  to  effect  the  desired 
circulation  of  the  gases,  which  pass  from  above 
downwards  over  tho  material  to  be  treated.  A 
pressure  chamber  may  be  arranged  above  the  heat- 
ing chamber  and  the  treatment  chambers,  and  is 
provided  with  suitable  openings  whereby  the  hot 
gases  may  be  forced  into  the  upper  part  of  the 
ment  chambers. — J.  S.  G.  T. 

I'aruum     tubes.       N.     V.     Philip's     Gloeilampen- 

fabneken     G.    Hoist,    and   E.   Costerhuis,    Eind- 

llolland.       Eng.     Pat.     139,860,     5.2.19. 

19.) 

The    gas    in    a    vacuum    tube    is    renewed    auto- 
or  added  to  by  means  of  a  devico,  com- 
reservoir  containing  two  electrodes,  or 
a  heating  filament  or  like  device  for  heating  tho 
8";  U  i   is  connected  to  one  end  of  a  U- 

tube  containing  mercury, the  other  end  bcingclosed. 
The    I'-tube    is    connected   to  the    vacuum    tube 


through  a  porous  plug  in  a  branch  tube,  the  latter 
being  connected  to  the  I'-tubo  at  a  point  between 
the  ends. — B.  N. 

Bleetricul  discharge  tube.  C.  E.  Green  and  J.  H. 
Clough,  Schenectady,  N.Y.,  Assignor  to  General 
Electric  Co.  U.S.  Pat.  1,334,150,  16.3.20.  Appl., 
11.7.16. 

An  electrical  discharge  devico  comprises  an  en- 
velope containing  a  rare  gas,  a  magnesium  cathode, 
and  an  anode. — B.  N. 

Cathode  for  vapour-filled  or  gas-filled  discharge 
tulirs.  W.  Gormershausen,  Korlin-Schoneberg, 
and  A.  Partesch.  Berlin-Karlshorst.  Ger.  Pat. 
315,990,  8.7.17. 

Tub  cathode  is  constituted  of  two  parts.  Tho  one 
is  connected  with  tho  source  of  current,  but  does 
not  furnish  any  electronic  emission,  this  being  de- 
rived from  a  second  metal  of  lower  vaporising  tem- 
perature placed  in  the  immediate  neighbourhood 
but  insulated  from  tho  first.  The  vaporisable 
metal  may  bo,  for  example,  iron,  nickel,  copper,  or 
aluminium,  and  tho  cathode  itself  platinum. 

-J.  8.  G.  T. 

\',i,num  tubes,  etpeciaUy  BOntgen  tubes.  C.  H.  F. 
Miiller,  Hamburg.     Ger.  Pat.  317,358,  5.1.16. 

Uranium  is  used  for  the  active  portion  of  the  in- 
candescent cathode. — A.  E.  D. 

Negative  arc-carbons  for  use  in  high-power  search- 
lights. Gcbr.  Siemens  und  Co.,  Berlin-Lichten- 
berg.  Ger.  Pat.  317,639,  5.8.14. 
Breakage  of  tho  carbons  by  shock  may  be  entirely 
prevented  or  very  much  reduced  by  coating  the 
carbons  lightly  for  some  little  distance  past  the 
contact  screws  with  copper  or  other  metal. 

—J.  S.  G.  T. 

Distillation;     Process     of     destructive  .       C. 

Turner,    Irlam.        U.S.    Pat.     1,336,264,    6.4.20. 
Appl.,  12.6.18. 

See  Eng.  Pat.  117,645  of  1917;  J.,  1918,  540  a. 

Drawing    refractory    metal.      Eng.    Pat.    139,065. 
See  X. 


III.— TAR  AND  TAR  PRODUCTS. 

Benzol  in  gas  etc.     Shuttleworth.     See  Ha. 
Hydrocarbons.    Tausz  and  Peter.    See  ILv. 

Patents. 

Wood  tar  or  the  like  [lignite  or  peat  tar];  Extrac- 
tion of  higher  fatty  acids  and  other  organic  acids 

from  .       E.   Bornstein,  Berlin.       Ger.  Pat. 

315,417,  6.9.18.     Addition  to  314,358. 

Tar  from  lignite,  peat,  and  the  like  is  treated  as 
described  in  the  chief  patent  (J.,  1920,  57  a).  The 
oil  obtained  by  distilling  lignite  tar  at  220° — 250°  C. 
with  superheated  steam  is  freed  from  pitch,  treated 
with  an  alkali  carbonate,  and  washed  with  water. 
A  portion  of  the  arachidic  acid  separates  as  an  acid 
salt  and  is  removed  by  filtration,  neutral  oils  are 
extracted  from  tho  filtrate  by  treatment  with  a 
light  oil,  and  higher  fatty  acids  are  then  precipi- 
tated by  the  addition  of  a  mineral  acid  and  dis- 
tilled at  15  mm.  Palmitic,  oleic,  and  arachidic 
acids  distil  above  190°  C. ;  the  tars  mentioned  do 
not  yield  abiotic  acid. — L.  A.  C. 

Oil-like   products;   Process  for  obtaining   neutral 

.    M.  Wendriner,  Berlin.     Ger.  Pat.  316,998, 

13.6.14. 

The  saturated  wash  liquors  obtained  by  extracting 
crude  benzene  and   tar  oils  with   alkalis  and  sul- 


360  a 


Cl.  IV.— COLOURING  MATTERS  &c.      Cl.  V.— FIBRES  ;  TEXTILES,  &o. 


[May  31.  1920. 


phuric  acid  respectively  are  mixed  in  equivalent 
proportions.  The  neutral  oily  mixture  (pyridine 
and  phenols)  so  obtained  may  be  purified  by  frac- 
tionation, filtration,  etc.,  or  the  wash  liquors  may 
be  separately  purified  before  mixing. — B.  V.  S. 

a/3-Dibromotetrahydronaphthalene  and  Al-dihydro- 

naphthalene ;  Production  of .    J.  von  Braun. 

Ger.  Pat.  316,218,  27.8.18. 
Tetrahydronaphthalene  is  treated  with  the  cal- 
culated quantity  of  bromine  at  100° — 140°  C,  and 
the  resulting  a/?-dibromotetrahydronaphthalene 
(m.  p.  69°  C.)  is  submitted  to  the  action  of  mag- 
nesium and  ether  or  of  tin  and  alcohol  with  for- 
mation of  A'-dihvdronaphthalene,  b.p.  85°  C.  at 
15  mm.,  solidif.  pt.  -8°  C— D.  F.  T. 

Bituminous  material  [pitch  or  the  like,  in  filamen- 
tary form];  Manufacture   of  .        H.  Wade, 

London.  From  The  Barrett  Co.,  New  York.  Eng. 
Pat.  133,466,  15.10.18.     (Appl.  16,847/18.) 

Tar  soap.    Ger.  Pat.  316,258.    See  XII. 

IV.— COLOURING  MATTERS  AND  DYES. 

Phthaleins  and  fluorans.      M.  Copisarow.      Chem. 
Soc.  Trans.,  1920,  117,  209—218. 

In  most  cases  the  formation  of  phthaleins  is  accom- 
panied by  the  production  of  substances  belonging 
to  the  o-ketonic  acid,  hydroxyanthraquinone,  and 
fluoran  series.  Zinc  chloride  as  a  condensing  agent 
is  more  efficient  than  concentrated  sulphuric  acid, 
giving  a  46%  yield  of  phenolphthalein,  against  26% 
with  the  acid,  and  59'3%  yield  of  a-naphthol- 
phthalein,  compared  with  224%  with  sulphuric 
acid.  The  zinc  chloride  is  most  efficient  when  pre- 
pared by  evaporating  to  dryness  a  faintly  acid  solu- 
tion of  the  salt.  Hydrogen  chloride  as  a  condensing 
agent  favours  the  formation  of  hydroxyanthra- 
quinones  and  phthaleins,  but  it  is  not  very  effective 
unless  used  in  conjunction  with  zinc  chloride. 
Boric  acid  used  with  sulphuric  acid  improves  the 
yield  of  phenolphthalein  to  31%,  8%  of  fluoran  and 
5%  of  hydroxyanthraquinones  being  produced  at 
the  same  time.  o-Cresolphthalein  was  obtained  in 
46%  yield  by  the  zinc  chloride  condensation,  but 
p-cresol  gave  only  a  26%  yield  of  2.7-dimethylfluoran 
and  2"5%  of  4-hydroxy-l-methylanthraquinone. 
Similarly  /3-naphthol  in  contradistinction  to  a-naph- 
thol  gave  no  phthalein,  but  only  a  12%  yield  of  /3- 
naphthafluoran.  These  facts  provide  evidence  that 
the  hydroxyl  group  in  the  phthaleins  takes  up  the 
para  position  to  the  central  C  atom  of  the  phthaloyl 
group. — G.  F.  M. 

Patent. 

Tetrakisazo  dyes;  Blue .    J.  Dedichen,  Berlin- 

Halensee,  Germany,  Assignor  to  The  Chemical 
Foundation.  Inc.  'U.S.  Pat.  1,319,852,  28.10.19. 
Appl.,  6.11.16. 

See  Eng.  Pat.  101,967  of  1916;  J.,  1917,  1174. 

V.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Nitrocellulose     from     wood     pulp.       Woodbridge. 
See  XXII. 

Finger-prints.     Mitchell.     See  XXIII. 

Patents. 
Wool  and  allied  materials  in  the  raw  state  or  at 
any  of  the  various  stages  of  manufacture ;  Treat- 
ment for  cleansing  [scouring]  of .     T.  Hollis 

and  A.  Woodniansev,  Leeds.  Eng.  Pat.  137,747, 
14.6.19.     (Appl.  15,007/19.) 

The  material  is  cleansed,  either  cold  or  at  a  tem- 


perature not  exceeding  90°  F.  (32°  C),  in  open 
machines  by  means  of  oil  or  oils  (mineral,  fatty,  or 
coal  tar  oils),  e.g.,  petroleum  fractions  not  lighter 
than  kerosene,  olive  oil  or  other  similar  non-drying 
oils,  re-distilled  creosote  or  residual  oils  such  as 
anthracene  oil  or  "  green  "  oil,  or  oils  or  fatty  acids 
modified  by  sulphonation,  by  amidation,  by  the 
addition  of  alkali,  of  soap,  glycerin,  or  other  emulsi- 
fying agents.  The  media  may  be  used  separately^ 
or  in  any  desired  combination,  or  in  any  sequence; 
water  may  be  present  in  small  quantities  according 
to  the  media.  The  media  are  removed,  according 
to  their  properties,  by  means  of  soluble  oils,  mild 
alkalis,  or  weak  soap  solutions.  Where  fibrous 
material  has  been  treated  with  soluble  oil  or  solu- 
ble oil  solutions  or  with  modified  oils,  it  may  be 
passed  forward  for  carding  or  preparing  with  a 
percentage  of  oil  or  solution  still  remaining,  which, 
however,  may  be  easily  removed  by  mild  alkaline 
treatment  in  the  backwater  (backwashing)  or  in 
later  operations  of  manufacture. — L.  L.  L. 

Lubricant  for  use  in  weaving,  braiding,  rope- 
making,  and  the  like.  L.  Minton,  Manchester. 
Eng.  Pat.  140,174,  19.2.19.  (Appl.  4114/19.) 
A  mixture  of  ground  mica  and  powdered 
aluminium,  together  with  tallow,  soap,  etc.,  or  with 
water  or  oil,  is  used  as  a  lubricant  for  the  yarn 
in  weaving  and  similar  machines,  particularly  in 
the  manufacture  of  lace  curtains. — J.  F.  B. 

Fibre  from  typha  seeds;  Treatment  of for  use 

in  manufacturing  textiles.  Jata-Werk  fur 
pflanzliche  Fiillstoffe  G.m.b.H.,  Dresden.  Ger. 
Pat.  305,578,  28.9.17. 
The  fibres  or  hairs  from  typha  seeds  are  hardened 
and  made  suitable  for  spinning  by  treatment  for 
one  or  more  hours  in  a  15  %  solution  of  sodium 
chloride  boiling  under  about  1  atm. — L.  A.  C. 

Textile  fibres;  Method  for  the  preparation  of . 

Verein  der  Spiritus-Fabrikanten  in  Deutschland, 
Berlin.     Ger.  Pat.  316,414,  30.11.18. 

Certain  vegetable  juices  are  applied  to  the  treat- 
ment of  textile  fibres  for  the  removal  of  the  Bub- 
stances  which  are  susceptible  to  decomposition  by 
enzymes.  Of  the  rhizomes,  roots,  and  tubers  of 
value  for  the  above  purpose  the  potato  is  typical; 
typha  fibres,  for  example,  may  be  submitted  to  the 
amylolvtic  and  proteolytic  action  of  the  juice  of  the 
potato  at  40°— 50°  C— D.  F.  T. 

Textile  fibres  from  Malva  crispa  and  Lavatera  tri- 

mestris.       A.  Hammer,  Berlin.       Ger.  Pats,  (a) 

316,951  and  (b)  316,952,  3.9.18. 

(a)   The  roots  of  Malva  crispa  are  subjected  to  a 

retting    process,    and    the   fibres    are   stripped   by 

breaking  the  woody  portions.     The  root  fibres  are 

finer    and    softer   than    the   stem   fibres,      (b)   The 

bast  of  Lavatera  trimestris  or  Malope  grandiflora 

is  treated  by  the  cold  or  hot  water  retting  system 

or  b3T  boiling  and  subsequent  breaking  or  spraying 

with  jets  of  water,   whereby  a  long  flax-like  fibre 

is  obtained.     By   further   resolution   by  means  of 

chemicals,  a  fibre  having  more  of  the  character  of 

|    cotton  is  produced. — J.  F.  B. 

Mulberry  bark;  Manufacture  of  fine  spinning  fibres 

from   .         G.    Mark,    Bretnig.         Ger.    Pat. 

317,043,  15.9.18. 
Fibres  isolated  in  the  usual  manner  are  caused  to 
shrink  and  become  curly  by  the  action  of  strong 
alkalis.  The  product  is  pliable  and  very  fine,  and 
is  easily  spun  by  the  methods  employed  for  cotton 
or  wool  spinning. — J.  F.  B. 

Soda-cellulose,  particularly  wood-cellulose :  Process 

of  producing  .     E.   L.  Rinman,  Djursholm, 

Sweden.  U.S.  Pat.  1,319,360,  21.10.19.  Appl., 
23.5.18. 

The  raw  material  is  boiled  with  caustic  soda  lye 
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par  litre)  in  presence  of  a  contact  sobel 

is  insoluble  in  oaustio  soda  lye  and  farther! 

:i>n,  e.g.,  mercury. 

Cymene     obtained     m     sulphite-cellulose     pn 
Method  of  n  covering .    L.  Akerblom,  Bum  It- 
holm       U.S.    Pat.    1,333,694,    16.3.90.      Appl  . 
11. -J.  18. 
1            .ses  from  tho  cellulose  digester  arc  1<h1  into 
tacle  containing  acid  for  a  subsequent  diges- 
tion :  the  greater  portion  ol  tln>  acid  is  then  tapped 

off  from   the   lower   end    of   the   receptacle   and   tlio 

remainder,  together  with  the  oymene  Boating  on 
the  liquor,  is  conducted  into  a  nooond  receptacle. 
The  level  ol  liquid  in  the  latter  is  then  raised  by 
introducing  a  liquid  heavier  than  oymene,  so  that 
mene  is  forced  up  into  a  narrow  portion  of  the 
from  which  it  is  drawn  off.— J.  F.  B. 

.\dhrsiie  for  articles  made  of  cellulose  derivatives. 

nfabr.  vorm.  F.  Bayer  und  Co.,  Lcverkusen. 

Pal    317,412,  26.10.17. 
The  dimethyl,  diethyl,  or  0-mcthyl  ester  of  adipic 
acid  may  Is-  employed  as  an  adhesive  for  articles 
made  of  cellulose  derivatives. — L.  A.  C. 

Counter-board  and  process  of  making  same.    A.  L. 

U.ipp.     Marblehcad,     Mass.,     Assignor    to    The 

Metalite     Co..     Amesbury,     Mass.       U.S.     Pat. 

1,888,641,  8.8.30.    Appl.,  2S.6.17. 

r'timors  cellulose  is  treated  with  alkali  without  the 

application    of    heat;    the   stock    thus   obtained    is 

formed  into  sheets,  and  the  sheets  are  dried. 

—J.  F.  B. 

Paper;  Process  of  manufacturing .    A.  Imaoka, 

Tokyo,  Japan.  U.S.  Pat.  1,333,255,  9.3.20.  Appl., 
9.7.19. 
The  outer  bark  of  abaca  is  boiled  in  a  solution  of 
caustic  alkali,  whereby  the  non-fibrous  part  of  the 
bark  is  caused  to  gelatinise,  and  the  gelatin-like 
substance  thus  obtained  is  caused  to  cover  the  fibres 
for  the  manufacture  of  paper. — J.  F.  B. 

1'ojor,  boards,  and  paper  textiles;  Process  for  siz- 
ing and  waterproofing  .       P.   E.  Altmann, 

Dresdon-Tolkewitz.     Ger.  Pat.  304,205,  2.8.17. 
The   material    is   impregnated    with   a    mixture   of 
saponified  beeswax,  water-soluble  oils,  and  talc,  and 
the  sizing  agent  is  fixed  by  means  of  alum  solution. 

—J.  F.  B. 

Emulsions  fur  sizing  paper;  Manufacture  of  . 

i.    Muth,  Nuremberg.    Ger.  Pat.  316,345,  27.6.16. 
1  rone   resin,   or   a  similar  coal-tar   resin,    is 

emulsified  with  an  aqueous  solution  of  a  vegetable 
or  animal  glue  or  a  similar  colloid,  and  a  solution 
of  an  aluminium  salt  is  added;  casein  may  be  em- 
ployed as  the  colloid  if  it  is  first  converted  to  the 
water-soluble  form. — L.  A.  C. 

Impregnating  paper  and   the  like;  Machines  for 

.     C.   W.   Mayer,  Rochester,  N.Y.,  U.S.A. 

Eng.    Pat   110,861",  6.1.19.     (Appl.  399/19.) 

Paper  felt ;  Manufacture  of for  roofing  or  the 

likr.  H  Wade,  London.  From  The  Barrett  Co., 
Fork.  Kng.  Pat.  127,994,  12.6.18.  (Appl. 
9693/18.) 

See  U.S.  Pat.  1,305,404  of  1919;  J.  1919,  572  a. 

DUtillation  or  drying.    Ger.  Pat.  315,497.    See  11b. 

VI— BLEACHING ;  DYEING;   PRINTING; 
FINISHING. 
Patents. 

Bleaching  apparatus  and  the  like.        J.   R.   Fish, 
Bolton.       Kng.     Pat.     137,947,     5.3.19.       (Appl. 
19.) 
^Niaii  outside  and  inside  the  kicr  is  provided 


to  give  to  a  hollow  plaiting  machine  arm,  at  the 
extremities  of  which  are  rollers,  a  rotation  about 

an  axis  for  spreading  the  doth,  and  ■  reciprocating 

iii. in. ,ii  h  as,  to  cause  it  to  plail  the  fabric  radially. 

Tin'  rollers  at  1 1 1« ■  ends  of  the  plaiting  machine  arms 
draw  the  fabric  into  the  kier.  By  means  of  a  differ- 
ential gear  the  combined  motions  aro  mado  to  take 
place  simultaneously. — L.  L.  L. 

Dyeing     machine;     Automatic     yarn     lionk     . 

Textilmaachinen  Fabrik  A.-G.,  Zurich,  Switzer- 
land. Kng.  Pat.  128.686,  20  6.  in.  (Appl. 
15,611/19.)    Int.  Com  .  80.6.18. 

Two  connected  frames  are  movable  intermittently, 
simultaneously,  and  in  the  same  direction  along  the 
side  walls  of  the  dyeing  trough,  which  are  toothed 
on  their  upper  edges.  Forks  are  provided  for  lift- 
ing the  bank-carrying  rods  from  the  toothed  side 
walls  and  for  carrying  them  through  the  trough. 
The  apparatus  is  practically  free  from  machine 
parts  above  the  dyeing  trough,  and  consequently 
the  injurious  effect  of  the  vapours  from  the  bath 
is  reduced  to  0  minimum. — L.  L.  L. 

Dyeing  or  similarly  treating  yarns  in  the  form  of 

hanks,    skeins    or    bundles;    Machines    for  . 

A.  Ashworth,  Manchester.  Eng.  Pat.  137,980, 
1.5.19.  (Appl.  10,822/19.) 
An  improved  form  of  the  machine  described  in  Eng. 
Pat.  1 13,575  (this  J.,  1918,  204  a)  comprises  a  single 
rectangular  tank  without  any  central  compartment 
or  division.  Tho  dye  liquor  is  pumped  directly 
into  the  tank,  and  passes  through  a  wire  gauze 
screen  to  ensure  even  distribution.  The  skeins  or 
bundles  of  material  are  laid  full  length  across  the 
tank  in  the  direction  of  the  flow  of  liquor.  The  dry 
yarn  is  compressed  by  a  lid  fitting  the  tank  with  a 
sliding  fit  and  having  its  upper  edges  bevelled,  to 
receive  a  rope  of  cotton  or  other  packing  upon 
which  an  angle  iron  frame  is  clamped. — L.  L.  L. 

Fibre-treating  machine.  H.  M.  Dudley,  Phila- 
delphia, Pa.  U.S.  Pat.  1,328,987,  27.1.20.  Appl., 
4.12.18. 
A  fibre  chamber  is  provided  with  removable 
foraminous  bottom  and  top  plates,  and  with  a 
spider  follower,  which  abuts  against  tho  top  plate 
and  moves  it  with  respect  to  the  bottom  plate. 
Means  are  provided  for  forcing  liquid  in  either 
direction  through  the  device. — L.  L.  L. 

Dyeing  machine.  Hosiery-dyeing  machine.  Fabric- 
treating  device.    Textile-treating  device.    H.  M. 
Dudley,     Philadelphia,     Pa.       U.S.     Pats,     (a) 
1,334,526,    (b)    1,334,527.   (c)    1,334,528,    and    (d) 
1,334,529,  23.3.20.    Appl.,  (a)  20.11.17,  (b)  5.6.18. 
(c)  22.1.19,  and  (d)  25.2.19.    (C/.  J.,  1920,  228  a.) 
(a)  The  machine  consists  of  a  receptacle  in  which 
are  hollow  perforated  spindles  on  which  fibres  may 
be  wound.      The  fibres  can  be  compressed  on   tho 
spindles  by   means   of  removable  bars,   and   means 
aro    provided    for    forcing    a    liquid    through    the 
spindles  and  so  through  the  fibre,  through  the  fibre 
into   the   hollow   spindles,   and   through  the  whole 
machine.        (b)   A   cylindrical   machine  contains   a 
scries  of  reels  placed  end  to  end  and  formed  by  a 
perforated  spindle  on  which  are  spaced  perforated 
discs.     The   fibres   are   wound  on   these  reels   and 
covered  with  perforated    plates.     A  liquid  can  be 
forced  through  the  spindle  and  fibre  in  either  direc- 
tion,    (c)  The  fabrics  to  be  treated  are  contained 
in    a   chamber   which  can   be  revolved   at   varying 
rates.     A  liquid  can  be  forced  through  the  fabric 
ber.     0>)   The  fibre   is   wound  on  beams  in   a 
machine.     Means  are  provided  for  passing 
a  liquid  through  the  scries  of  beams  in  outward  and 
longitudinal  directions  simultaneously. — A.  J.  H. 
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Fibrous  material;  Method  of  colouring .   C.  H. 

Dennison,  Wollaston,  Mass.,  Assignor  to  Ameri- 
can Rubber  Co.  U.S.  Pat.  1,332,974,  9.3.20. 
Appl.,  10.8.16. 
The  fibrous  material  is  subjected  to  the  action  of 
a  solution  of  cadmium  chloride  and  of  a  polysul- 
phide  of  an  alkaline-earth  metal,  and  is  finally 
treated  with  a  vulcanisable  plastic  compound. 

—J.  F.  B. 

Fibrous  material;  Method  of  colouring .    W.  A. 

Gibbons,  Flushing,  N.Y.,  Assignor  to  American 
Rubber  Co.  U.S.  Pat.  1,332,982,  9.3.20.  Appl., 
10.8.16. 
Fibrous  material  is  coloured  and  rubberised  by 
dipping  it  in  a  solution  of  potassium  antimony  tar- 
trate and  a  solution  of  ammonium  sulphide, 
whereby  antimony  sulphide  is  formed  directly  in 
or  upon  the  fibres,  and  the  material  is  then  coated 
with  a  vulcanisable  plastic  compound. — J.  F.  B. 

Dyes;  Means  of  fastening  in  material   and 

waterproofing  same.       H.  Sharp,  Leeds.       Eng. 
Pat.  140,222,  3.4.19.     (Appl.  8360/19.) 
Dyed   fabrics   are  treated   successively   with   solu- 
tions of  alum,  of  paraffin  wax,  rosin,  and  curd  soap, 
and  of  Epsom  salts  (magnesium  sulphate). 

— A.  J.  H. 

Textile  fabrics;  Finishing  or  lustring  .     J.  B. 

Lomax,  Furness  Vale.  Eng.  Pat.  137,710,  15.4.19. 

(Appl.  9532/19.) 
The  fabrics  are  passed  through  a  Schreiner 
calendering  machine  under  much  heavier  pressure 
and  at  a  higher  temperature  than  is  usually  em- 
ployed, the  Schreiner  calender  roll  being  heated  to 
a  blue  heat  or  to  as  high  a  temperature  as  the  cloth 
will  withstand  without  injury.  Whilst  still  hot 
and  tinder  tension  the  fabric  is  treated  on  one  or 
both  sides  with  a  finishing  liquor,  composed  prefer- 
ably of  a  boiling  solution  of  alizarin  oil.  The  fabric 
is  wound  on  rollers  and  left  in  the  wet  state  for 
10 — 12  hours,  and  then  stretched  and  stentered. 

— L.  L.  L. 

Finishing  fabrics.  J.  H.  Wrigley,  Manchester,  and 
A.  B.  Henshilwood,  Bradford.  Eng.  Pat.  137,948, 
6.3.19.  (Appl.  5538/19.) 
Sheet  rubber  or  rubber-covered  fabric  or  other 
elastic  material  is  wound  together  with  the  fabric 
to  be  treated,  so  that  it  forms  a  layer  between  adja- 
cent coils  of  the  fabric.  When  such  a  roll  is  treated 
in  a  beetling  machine,  although  the  more  prominent 
fibres,  or  surfaces,  receive  the  bulk  of  the  pressure, 
this  is  transmitted  by  the  elastic  material  to  the  less 
prominent  surfaces,  and  a  more  uniform  finish  is 
obtained  without  undesirable  "  watered  "  or 
"  moiree  "  effects. — L.  L.  L. 

Beetling  and  treatment  of  fabrics.  J.  D.  Lumsden, 
W.  R.  Mackenzie,  E.  H.  Robinson,  and  M.  Fort, 
Almondbank,  Perthshire.  Eng.  Pat.  137,968, 
5.4.19.  (Appl.  8616/19.) 
The  beetling  properties  of  cotton,  linen,  union,  or 
other  fabrics  composed  mainly  or  wholly  of  vege- 
table fibres  are  improved  by  removing  oils,  fats, 
waxes,  or  resinous  products  from  the  fabrics.  For 
this  purpose  the  material  is  subjected  to  a  dry- 
cleaning  treatment,  or  a  treatment  with  a  volatile 
solvent.  In  the  case  of  goods  to  be  bleached  the 
solvent  treatment  may  precede  bleaching,  thereby 
ensuring  good  beetling  properties  irrespective  of 
the  bleaching  treatment  accorded.  This  process  is 
particularly  useful  when  applied  to  the  beetle- 
finishing  of  coloured  bordered  goods,  and  linen  and 
cotton  goods  generally  containing  threads  which 
are  also  often  required  to  withstand  bleaching. 

— L.  L.  L. 


Bleaching-boiler  plant.  C.  Tiitsch,  Winterthur, 
Switzerland.  U.S.  Pat.  1,335,925,  6.4.20.  Appl., 
21.9.18. 

See  Ger.  Pat.  309,974  of  1917;  J.,  1919,  497  a. 

Dyeing,    bleaching,    or    like    treatment    of    cops; 

Apparatus    for    .      W.    Resch,    Binningen, 

Assignor  to  A.  Clavel,  Basle,  Switzerland.  U.S. 
Pat.  1,335,459,  30.3.20.    Appl.,  28.6.19. 

See  Eng.  Pat.  117,630  of  1918;  J.,  1919,  71  a. 

Emulsifying  liquids.    Ger.  Pat.  314,017.    See  XII. 

Washing  and  cleaning.  Ger.  Pat.  317,402.  See  XII. 


VII.— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Ammonia;  Catalytic  synthesis  of .     M.  Guich- 

ard,  Vavon,  Cornec,  Cantagrel,  Stevenson, 
Apard,  and  Bourdiol.  Bull.  Soc.  d'Encour.,  1920, 
132,  71—102. 
The  authors  have  specially  studied  the  character- 
istics of  various  catalysts,  chiefly  the  non-alkali 
metals,  which  do  not  demand  absolute  dryness  of 
the  gaseous  mixture.  The  life  of  catalysts  such  as 
iron,  cobalt,  nickel,  tungsten,  and  molybdenum  is 
greatly  extended  by  admixture  with  refractory  sub- 
stances, such  as  magnesia  and  alumina,  and  greater 
activity  is  secured  by  using  a  combination  of  two 
metals.  Of  400  catalysts  examined  iron-molybdenum 
appears  to  be  the  most  resistant,  and  to  give  the 
highest  concentration  of  ammonia,  viz.,  more  than 
4  %  ,  as  compared  with  :  —  iron,  less  than  1  %  ;  molyb- 
denum, less  than  1'5%  ;  nickel,  3%  ;  and  cobalt,  3%. 
The  method  of  preparation  is  important,  and  the 
most  satisfactory  results  are  obtained  by  preci- 
pitation of  ferric  nitrate  with  ammonium  molyb- 
date,  ignition,  and  subsequent  reduction.  In  ab- 
sence of  moisture,  uranium  gives  good  results,  but 
its  combinations,  uranium-cobalt  and  uranium- 
molybdenum,  are  inferior,  whilst  uranium-nickel  is 
unsatisfactory,  and  uranium-tungsten  almost 
entirely  inactive.  The  effect  of  catalytic  poisons  is 
briefly  discussed.  A  partial  study  has  been  made 
of  the  cycle  of  operations,  involving  circulation  of 
the  compressed  gases,  heat  recovery,  absorption  of 
ammonia  under  pressure,  and  best  arrangement  of 
the  furnace. — W.  J.  W. 

Nitrogen  and  hydrogen  mixture;  Preparation  of 

■ by  decomposition  of  ammonia.     R.   O.  E. 

Davis  and  L.  B.  Olmstead.  J.  Ind.  Eng.  Cheni., 
1920,  12,  316—317. 
Anhydrous  ammonia  was  decomposed  into  a  mix- 
ture of  hydrogen  and  nitrogen  (3Ha:Nj)  by  passing 
it  through  an  electrically-heated  tube  furnace  con- 
taining iron  turnings  or  steel  wool  as  catalyst,  and 
subsequently  absorbing  the  undecomposed  ammonia. 
The  ammonia  remaining  in  the  scrubbed  gases 
rarely  exceeded  0"2%.  For  ordinary  operations  a 
yield  of  100  cb.  ft.  per  hour  of  the  gaseous  mixture 
was  obtained,  the  temperature  being  maintained  at 
675°  C.  The  average  period  of  contact  with  the 
catalyst  was  about  5  sees.  When  copper  is  used 
as  catalyst  a  temperature  about  200°  C.  higher  and 
longer  contact  are  required.     (Cf.  J.  C.  S.,  June.) 

— C.  A.  M. 

Ammonia  and  formates;  Production  of  — ; —  from 
cyanides,  ferrocyanides,  and  cyanised  briquettes. 
G.  W.  Heise  and  H.  E.  Foote.  J.  Ind.  Eng. 
Chem.,  1920,  12,  331—336. 

In  the  hydrolysis  of  cyanides  in  an  autoclave  under 
varying  pressures  good  yields  of  ammonia  were 
obtained  by  steaming  under  a  pressure  of  50  lb., 
and  a  quantitative  yield  at  200  lb.  pressure.    Ferro- 
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cyanides  ware  hydrolyaed  more  slowly,  a  maximum 
,1,1,1  ,,i    UJ      being  obtained  after  steaming  for  Ii 

lb,     In  the 
nised  briquettes  yields  of  over  90%  were  ob- 
tain-<1  by  Bteaming  for  .tii  to  15  mine,  at  a  pn 

.  -I  Hi.     A  temperature  of  600°  0.  was  re- 
quired to  obtain  nits,  with  steam  at  atmos- 
phenc  pressure,  whilst   with  strain  ai    HHi  lb.  pres- 
a  temperature  ot  400    C.  was  satisfactory. 

— C.    A.    M 

olysis    uf    mixed    solutions    of    alkali    salts. 
Phenomena  of  electrolytic  migration.    M.  H.  van 

I  K-        Irav.  Chii.i.,  1920,  39.  301—329. 

is  the  electrolysis  of  a  solution  of  sodium  hydroxide 
in  a  diaphragm  cell  the  current  yield  is  small  and 
variable.  The  electrolysis  of  a  solution  of  sodium 
oarbonate  presents  the  same,  fundamental  char- 
acteristics, and  in  '.his  case  as  the  electrolysis  pro- 
file resistance  of  the  cell  increases  owing  to 
the  formation  of  sodium  bicarbonate.  The  introduc- 
tion into  the  solution  of  an  oxy  salt  of  sodium  such 
as  the  chlorate,  sulphate,  or  nitrate  prevents  the 
formation  of  the  bicarbonate,  and  consequently  a 
cathode  liquid  very  rich  in  sodium  hydroxide  can 
be  obtained.  The  nitrato  gives  the  best  result, 
and  the  current  yield  increases  with  the  concentra- 
tion of  the  oxy  salt.  Using  this  same  method  with 
a  saturated  solution  of  barium  nitrato  holding 
barium  carbonate  in  suspension  as  anolyte.  and  a 
Dg  anode,  crystals  of  barium  hydroxide  wore 
ultimately  obtained  from  the  cathode  liquid,  which 
at  the  start  was  a  weak  solution  of  the  hydroxide. 
(('/■  •>    0.  B.,  ii.,  282.)— W.  G. 

.4/uniimirrs;  Hydrolysis  of  alkali and  methods 

of  determining  the  concentration  of  hydroxyl  ions 

in    concentrated   solutions    of   alkali    hydi 

H.  Fricke.     Z.  Elektrochera.,  1920,  26,  129—151. 

Tar.  hydrolysis  of  alkali  aluminates  is  a  time  re- 
action. Bo-called  crystalline  alumina  is  not  really 
crystalline:  its  properties  vary  with  the  age  of  the 
product.  The  ageing  of  alumina  is  proportional  to 
the  hydroxyl  ion  concentration  of  the  alkaline  solu- 
tion in  equilibrium  with  it.  Aged  solutions  of  alkali 
aluminates  contain  considerable  quantities  of  col- 
loidal alumina.  The  hydroxyl  ion  concentration 
of  concentrated  alkali  solutions  can  be  estimated 
by  an  electrometric  method.     (Cf.  J.  C.  S.,  June.) 

—J.  F.  8. 


Sulphuric  ions;  Detection  of  masked  in  com- 
pter compounds.  P.  Job  and  G.  Urbain.  Comptes 
rend.,  1920,  170.  843—845. 

uplcx  cobalt  compounds  the  total  SO/  ion 
is  estimated  by  precipitation  in  the  usual 
way  as  barium  sulphate  and  the  free  SO/  ion  by 
precipitation  in  the  cold  as  benzidine  sulphate. 
The  difference  gives  the  masked  SO/  ion  present 
in  the  complex  compound. — W.  G. 

'ion  and  kinetics  of  

Ml  acid  solution.     V.  Cofman.     Bull.  Soc.  Chim., 
tttO,  21,  231— 239. 

•act  that  hypoiodous  acid,  but  neither  free 
iodine  nor  any  other  iodine  compound,  gives  stable 
iodo  compounds  almost  instantaneously  with  phenols 
forms  the  basis  of  the  following  method  for  the 
tiou  of  this  acid.  To  a  measured  volume  of 
the  solution   under  examination   potassium   iodide 

led,  the  solution  is  acidified,  if  necessary,  and 
titrated  with  standard  thiosulphate.  The  operation 
is  then  repeated,  but  this  time  an  excess  of  phenol 
is  added  before  the  potassium  iodide.  The  differ- 
n  the  amount  of  iodine  found  by  the  two 
titrations  is  a  measure  of  the  amount  of  hypoiodous 
acid  present.    (Cf.  J.  0.  8.,  ii.,  329.)— W.  G. 


boric  acid;  Acidimetric  estimation  of .  J. A.M. 

ran   Liempt.   Reo.  T.av.  Chim.,   L930,  39,  358— 

370. 
If  a  suitabli  i  mannitol.  glycerol,  or  l»vu- 

added   to   the  solution,   bona  acid   may  be 

estimated  electromel  rically  by  measuring  the  hydro- 
gen-ion  concentration  of  tho  solution  after  succes- 
sive additions  of  standard  alkali. — \V.  G. 

Ferrates;    Influence   of   superimposed   alternating 

currant  on  the  anodic  formation  of .  G.  Grube 

and  11.  Gmelin,  Z.  Elektrochem.,  1920,  26,  153— 
L61. 

(  "M  i  ntratei)  solutions  of  sodium  ferrate  may  be 
obtained  by  <  I,  ,  trolysing  a  40%  solution  of  sodium 
hydroxide  at  35°  (.'.  in  a  divided  cell  using  a 
platinum  cathode  and  an  iron  anodo.  The  current 
to  bo  employed  is  3*33  amp./sq.  dcm.  direct  current 
wiih  ."ill  amp./sq.  dcm.  alternating  current  super- 
imposed.   (Cf.  J.  0.  8.,  June.)— J.  F.  8. 

Oases;  Action  of  finely  divided .    C.  Zenghelis. 

Comptes  rend.,  1920,  170,  883—885. 

By  passing  hydrogen,  generated  in  an  external 
vessel,  through  filter  paper  or  parchment  (as  used 
for  dialysers)  into  solutions  of  mercuric  chloride, 
potassium  chlorate,  etc.,  the  author  has  obtained 
noticeable  reduction  of  theso  salts.  Similarly  car- 
l>on  dioxide  in  aqueous  solution  was  reduced  to 
formaldehyde  and  trioxymethylene.  Under  some- 
what similar  conditions  certain  oxidations  can  be 
effected,  and  nitrogen  can  bo  caused  to  combine 
with  hydrogen  in  the  cold.  The  author  considers 
that  tho  reactions  brought  about  by  gases  in  their 
nascent  or  occluded  state  are  not  necessarily  due 
to  any  excess  of  free  energy  possessed  by  free  atoms, 
hut  simply  to  the  extremely  finely  divided  state  of 
the  gases. — W.  G. 

Hydrogen;  Sorption  of  by  palladium  at  low 

temperatures.    J.  B.  Firth.     Chcm.  Soc.  TranB., 
1920,  117,  171—183. 

At  the  temperature  of  liquid  air  "active" 
palladium  is  "  inactive  "  so  far  as  absorp- 
tion of  hydrogen  is  concerned,  and  im- 
mersion in  liquid  air  tends  to  retard  the 
activity  when  tho  temperature  is  allowed  to 
rise  once  again  to  the  normal.  Similar  effects 
were  produced  after  cooling  at  0°  C.  At  these  low 
temperatures,  however,  there  is  rapid  occlusion 
or  "  adsorption  "  of  hydrogen.  The  limiting  tem- 
perature for  absorption  or  diffusion  into  the  in- 
terior of  the  metal  is  probably  about  0°  C. ;  below 
this  temperature  adsorption  only  occurs,  from  0° — 
150°  C.  adsorption  followed  by  absorption,  and 
above  150°  C.  absorption  only.— G.  F.  M. 

Absorptive  power  of  sugar  charcoal;  Effect  of  heat- 
ma  on  the  for  sulphur  dioxide.       R.   M. 

Winter  and  H.  B.  Baker.  Chem.  Soc.  Trans., 
1920,  117,  319—320. 
The  specific  gravitv  of  purified  sugar  charcoal  was 
increased  from  176  to  1'84  by  heating  to  900°  C. 
in  a  muffle  furnace  for  40  hours,  and  at  the  same 
time  tin'  amount  of  sulphur  dioxide  capable  of  being 
absorbed  by  1  grm.  increased  from  97  c.c.  to  288  c.c. 

— G.  F.  M. 

Decomposition  of  sodium  amalgam.       Miiller  and 
Ricdcl.     See  X. 

Ammonia  recovery.     Donath.     See  XVII. 

Nitrogen  in  nitrates.    Beckett.    See  XXII 

Patents. 
.lcid  plant.     E.  L.  Larison,  Anaconda,  Mont.    U.S. 

Pat.  1,334,384,  23.3.20.    Appl.,  10.2.19. 
A  cnAMBEB  for  use  in  the  manufacture  of  sulphuric 
acid  consists  of  interior  masonry  walls  and  a  lead 
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sheathing  supported  by  the  walls  and  by  a  frame- 
work, the  members  of  which  are  also  supported  by 
the  walls. — A.  R.  P. 

Acetic  acid  of  high  concentration;  Production  of 

from  gases  containing  acetic  acid  vapour. 

Konsortium  fur  elektrochem.  Ind.,  G.m.b.H., 
Munich.  Ger.  Pat.  305,125,  29.6.16. 
Gas  containing  acetic  acid  vapour  is  scrubbed  in  a 
tower,  or  the  like,  with  a  counter-current  of  water, 
which  is  fed  in  at  such  a  rate  that  the  whole  or  the 
greater  part  leaves  the  apparatus  as  vapour  to- 
gether with  the  gas. — L.  A.  C. 

Nitric  acid;  Preparation  of  from  hot  nitrous 

gases.  Chem.  Fabr.  Griesheim-Elektron,  Frank- 
fort. Ger.  Pat.  304,322,  11.8.16. 
Hot  nitrous  gases  are  passed  through  one  or  more 
towers  supplied  with  dilute  nitric  acid  from  suc- 
ceeding absorption  towers  so  as  to  evaporate  part 
of  the  water  and  increase  the  concentration  of  the 
acid  to  67%.— A.  B.  S. 

Hydrochloric  acid  and  magnesia;  Preparation  of 

.    P.  Beck,  Nordhausen.     Ger.  Pat.  304,342, 

7.8.17. 
Magnesium  chloride  or  oxychloride  is  mixed  with 
2 — 5%  of  magnesium  sulphate  previously  dissolved 
in  water,  the  mixture  formed  into  balls  or  briquettes 
and  heated  in  the  presence  of  water  or  steam. 
The  production  of  magnesia  dust  is  thereby  pre- 
vented, and  the  yield  of  hydrochloric  acid  is  greater 
than  when  more  magnesium  sulphate  is  present. 

—A.  B.  S. 

Sodium  sulphate;  Process  of  making  .     Salz- 

werk  Heilbronn,  A.-G.,  Heilbronn,  Germany. 
Eng.  Pat.  134,214,  20.10.19.  (Appl.  25,676/19.) 
Int.  Conv.,  24.1.18. 
A  mixture  of  sodium  bisulphate  and  sodium 
chloride  is  heated  to  a  temperature  sufficiently  high 
to  yield  molten  sodium  sulphate.  Impurities  are 
removed  by  passage  of  air  or  steam  through  the 
molten  mass  and /or  the  addition  of  an  alkali,  such 
as  lime,  baryta,  or  sodium  carbonate.  A  finely 
divided  product  may  be  obtained  by  cooling  with 
agitation,  and  crystalline  sodium  sulphate  may  be 
prepared  by  addition  of  the  requisite  amount  of 
water.  The  hydrochloric  acid  evolved  is  freed  from 
traces  of  hydrogen  sulphide  and  sulphurous  and 
sulphuric  acids  by  passage  over  sodium  chloride  at 
a  temperature  slightly  higher  than  that  of  the 
charge ;  the  preheated  salt  is  then  employed  for  re- 
charging the  furnace. — L.  A.  C. 

Phosphorus  and  phosphoric  acid;  Manufacture  of 

.       W.   H.    Waggaman,   Washington,    D.C. 

U.S.  Pat.  1,334,474,  23.3.20.  Appl.,  1.8.19. 
Briqubttes  prepared  by  compressing  a  finely 
ground  mixture  of  natural  phosphates,  silica,  a 
solid  fuel,  and  a  binder,  are  heated  in  a  furnace  to 
drive  off  phosphorus  and  phosphoric  acid ;  flames 
and  hot  gases  are  then  directed  on  to  the  surface 
of  the  molten  mass,  whereby  further  quantities  of 
phosphorus  and  phosphoric  acid  are  obtained. 

— L.  A.  C. 

Thorium;  Process  of  separating  from  other 

metals  of  the  rare  earths.     O.  Dietsche,  Berlin- 

Lichtenberg,  Germanv,  Assignor  to  The  Chemical 

Foundation,   Inc.     U.S.   Pat.   1,335,157,  30.3.20. 

Appl.,  15.4.15. 

Thorium  is  separated  from  the  other  metals  of  the 

rare  earths  by  treating  a  solution  of  these  metals 

with  a  soluble  fluorine  compound  corresponding  to 

the  amount  of  thorium  present. — A.  B.  S. 

Ammonium  nitrate;  Manufacture  of .    Berlin- 

Anhaltische  Maschinenbau-A.-G.,  Berlin.  Ger. 
Pat.  299,602,  18.9.15. 

Nitric  acid  is  diluted  with  a  cold  saturated  solu- 


tion of  ammonium  nitrate,  and  during  the  neutral- 
isation of  the  acid  with  ammonia  gas  the  solution  is 
cooled  by  constantly  circulating  a  portion  through 
a  cooler. — L.  A.  C. 

Ammonium  sulphate;  Partial  replacement  of  sul- 
phuric acid  by  a  bisulphate  solution  in  the  manu- 
facture of  .  Berlin-Anhaltische  Maschinen- 
bau-A.-G., Berlin.     Ger.  Pat.  299,742,  16.7.15. 

A  solution  for  the  partial  replacement  of  sul- 
phuric acid  in  the  manufacture  of  ammonium  sul- 
phate is  prepared  by  dissolving  a  bisulphate  in  the 
liquor  condensed  from  the  gas  both  before  and 
during  the  hot  separation  of  tar. — L.  A.  C. 

Ammonium  sulphate;  Manufacture  of  from 

gas  liquor  and  gypsum.  Chem.  Ind.-A.-G.,  and 
F.  Wolf,  Bochum.     Ger.  Pat.  299,752,  20.5.16. 

A  mixture  of  gas  liquor  and  gypsum  is  treated  with 
carbon  dioxide  under  pressure,  and  the  solution  of 
ammonium  sulphate  obtained  is  filtered  and  freed 
from  hydrogen  sulphide  by  heating  and  passage 
over  bog  iron  ore. — L.  A.  C. 

Ammonium  sulphate;  Manufacture  of  from 

calcium  sulphate  and  ammonium  carbonate. 
Badische  Anilin-  und  Soda-Fabrik,  Ludwigs- 
hafen.     Ger.  Pat.  300,724,  30.7.16. 

The  crude  gypsum  is  calcined  before  treatment 
with  ammonium  carbonate  to  facilitate  filtration  of 
the  ammonium  sulphate  solution  from  the  lime 
sludge. — L.  A.  C. 

Magnesia;  Production  of  for  artificial  stones 

and  ceramic  purposes.  K.  Schmid,  Altmiigeln. 
Ger.  Pat.  303,870,  7.7.15. 

Magnesia  for  use  in  the  manufacture  of  artificial 
stone  and  for  ceramic  purposes  is  prepared  by  heat- 
ing ammonium  magnesium  carbonate,  obtained  by 
adding  ammonium  carbonate  to  the  waste  liquor  of 
the  potash  industry.  The  recovery  of  the  am- 
monium salt  from  the  mother  liquor  makes  the 
process  remunerative. — A.  B.  S. 

|  Hydrogen  sulphide;  Preparation  of from  sul- 
phates. Apparate-Vertriebs  Ges.m.b.H.,  Berlin- 
Wilmersdorf.     Ger.  Pat.  304,231,  14.7.16. 

i    Sulphates  are  reduced  by  means  of  hydrocarbons, 

i    e.g.,  natural  gas  or  the  like,  at  840° — 1050°  C,  and 

hydrogen  sulphide  is  liberated  from  the  sulphides 

formed     by     means     of    gases    containing    carbon 

dioxide. — A.  B.  S. 

Hydrogen  sulphide;  Preparation  of  — • —  from  cal- 
cium sulphate.  P.  Beck,  Nordhausen.  Ger.  Pat. 
305,103,  9.8.17. 

Calcium  sulphate  is  converted  into  calcium  sulph- 
hydrate  by  treating  it  with  barium  hydrosulphide, 
the  resulting  barium  sulphate  being  reduced  to  sul- 
phide and  the  latter  converted  into  the  hydro- 
sulphide. — A.  B.  S. 

Potassium  chloride;  Extraction  of  from  car- 
nallite by  the  cold  process.  Kaliwerke  Gross- 
herzog  von  Sachsen  A.-G.,  Dietlas,  and  K. 
Hepke,  Dorndorf.    Ger.  Pat.  316,215,  17.11.18. 

As  an  improvement  in  the  cold  process  of  extract- 
ing potassium  chloride  from  carnallite  whereby  the 
quantity  of  mother  liquor  employed  is  much  re- 
duced, a  portion  of  the  potassium  chloride  emulsion 
is  withdrawn  from  the  extraction  apparatus,  at  a 
point  situated  between  the  inlet  for  the  carnallite 
and  the  inlet  for  the  extraction  liquor,  where  the 
maximum  concentration  of  magnesium  chloride  is 
not  attained  and  where  the  liquor  is  sufficiently 
mobile  to  allow  of  the  separation  of  the  kieserite  by 
gravity. — L.  A.  C. 
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Iron;    Hesorery   of   from    liquors    containing 

ferric   suits.       II.   Prisoner,   Zenlendorf.       Ger. 
P»t.  817,688,  86.3.18. 

Ihon  is  removed  from  liquors  containing  ferric 
salts  in  solution  by  reducing  the  iron  to  the  ferrous 
ml  afterwards  re-oxidising  it  to  I  basic  ferric 
Halt.  Thus,  an  alum  liquor  may  be  treated  first 
with  barium  sulphide  i  which  forms  ferrous  sul- 
hat.)  and  then  with  barium  peroxide,  which  forms 
ferric  sulphate,  Fe,(OH)4SO,.  The  reduction 
klto  1"  effected  by  scrap  iron  or  aluminium 
anil  the  oxidation  with  sodium  peroxide. — A.  B.  S. 

Copprr  sulphate   and   hydrogen;   Preparation  of 

by  tlectrolysu.     S.  Simonek,  Budapest,  and 

P     M  fee,  Godollb,  Hungary,     tier.  Pat.  317,691, 

2. 12.it; 

Onnm  sulphate  and  hydrogen  are  produced  by 
passing  an  electric  current  through  dilute  sul- 
phuric acid  in  a  oell  divided  into  two  parts  by  a 
diaphragm,  using  a  copper  anode. — A.  B.  S. 

Sulphur  retort.     W.   E.   Clifford,   Salt  Lake  City, 
Utah,     and     T.     H.     Green,     Springfield,     111., 
imrs   to   United   Filters  Corp.,    New    York. 
I    -    Pat.  1,332,642,  2.3.20.    Appl.,  25.1.19. 

The  retort  is  formed  in  two  sections,  one  being 
movable  relatively  to  the  other.  A  driving  shaft  is 
jourualled  in  the  fixed  section  and  a  rotary  cage 
for  the  sulphur-bearing  material  is  carried  by  the 
movable  section.  The  cage  telescopes  within  the 
fixed  section  of  the  retort  as  the  movable  section  is 
moved  toward  and  away  from  it.  Co-operating 
clutches  on  the  driving  shaft  and  cage  respectively 
are  automatically  brought  into  and  out  of  opera- 
tion as  the  cage  is  telescoped  in  and  out  of  the  fixed 
retort  section. — J.  F.  B. 

Sulphur;  Production  of from  calcium  sulphate. 

Badiaohe  A  nil  in-  u.  Soda-Fabrik,  Ludwigshafen. 
Ger.  Pat.  Mr2,m.  21.9.16. 

A  mixture  of  calcium  sulphate  and  fuel,  with  or 
without  silicious  or  argillaceous  matter  to  form  a 
thin  slag,  is  heated  in  a  shaft  furnace  with  a  limited 
amount  of  air,  so  as  to  liberate  the  sulphur,  which 
is  removed  from  the  furnace  gases  by  washing  with 
water.  The  slag  may  be  used  as  a  hydraulic 
cement. — A.  B.  S. 


Sulphur;    Purification     of    .       J.     J.     Hood, 

London.  Eng.  Pat.  140.S44,  27.11.18.  (Appl. 
19,585/18.) 

See  U.8.  Pats.  1,331,645-6  of  1920;  J.,  1920,  295a. 
Spent  oxide  may  be  leached  with  a  solvent  of  sul- 
phur and  the  solution  purified  by  the  process  de- 

-  d. 

Sulphuric  acid  containing  nitrogen  oxides[;  Treat- 
ment of ].  Norsk  Hydro-Elektrisk  Kvaelstof- 

akticselskab,  Christiania,  Norway.  Eng.  Pat. 
130,966,  13.6.19.  (Appl.  14,958/19.)  Int.  Conv., 
9.8.18. 

-    Pat.  1,319,586  of  1919;  J.,  1919,  945a.  neJL 


Ammonia  recovery.    Ger.  Pat.  298,891.    See  IIa. 

Potattium  compound*.    Eng.  Pat.  134,920.  See  IX. 

Alkalt-bcuiing  rocks.    Ger.  Pat.  315, 464.    S. ,    IV 

Purifying   zinc   solution*.      Eng.   Pats.   138,946-8, 
ISO,  and  188,064.    Be<  \ 

Oxygen  and  hydrogen.   I'.S.  Pat.  1,334,668.  See  XL 

Electric  furnace.     Or.  Pat.  316,349.    See  XL 

Electrochemical     reactions.       Ger.     Pat.     317,502. 
See  XL 


VIII.-GLASS;  CERAMICS. 

Sillimanite   re/ I uctories;  The  Malinite  process  for 

the  production  of  .       A.  Malinovszky.       J. 

Amor.  Oram.  Soc,  1920,  3,  40— «8. 
The  complete  conversion  of  clay  into  crystalline 
sillimanite  canuot  be  effected  in  a  firebrick  kiln, 
but  is  readily  accomplished  in  a  blast  or  cupola  fur- 
nace in  the  presence  of  coke.  The  excess  of  silica 
in  the  clay  is  volatilised,  probably  after  being  re- 
duced first  to  silicon  carbide  and  then  to  silicon, 
which  ignites  spontaneously  with  great  evolution  of 
heat.  Iron,  if  present,  acts  as  a  catalyst,  effecting 
'  the  more  complete  reduction  of  the  silica  and  form- 
ing some  ferro-silicon,  which  sinks  to  the  bottom  of 
the  furnace.  Titanium  is  desirable,  as  it  restrains 
the  combination  of  iron  with  alumina  and  allows  it 
to  act  wholly  on  the  silica.  A  little  iron  is  carried 
out  by  the  blast  as  magnetite,  but  most  of  the  iron 
i  I  mains  in  the  metallic  state.  If  cryolite  is  present 
the  volatilisation  of  the  silica  is  very  rapid,  and 
the  alumina  combines  with  some  of  the  silica.  Lime 
retards  the  formation  of  sillimanite.  Felspar  and 
mica  facilitate  the  conversion  into  sillimanite  above 
i:i(l0°  C.  by  dissolving  the  clay,  sillimanite  crystal- 
lising out  of  the  fused  solution.  After  heating  for 
about  three  hours  the  contents  of  the  cupola  begin 
to  boil,  and  the  silica  volatilises  in  dense  bluish  and 
finally  brown  fumes  for  about  2  hours,  after  which 
the  process  is  completed,  but  the  air  blast  is  con- 
tmued  so  as  to  produce  a  porous  mass  of  sp.  gr. 
2'62 — 2'86,  which  is  allowed  to  cool,  then  crushed, 
and  the  iron  removed  magnetically.  The  product 
is  crude  sillimanite  melting  at  cone  36 — 40  (1790° — 
1920°  C.) ;  pure  sillimanite  melts  at  1815°  C.  The 
product  is  highly  refractory,  not  sensitive  to  sudden 
changes  in  temperature,  and  is  not  affected  by 
acids,  even  hydrofluoric  acid.  It  consists  chiefly  of 
intertwined  crystals  of  sillimanite,  but  may  contain 
a  little  amorphous  sillimanite,  glass  (apparently 
also  sillimanite),  and  slag.  The  crystals  vary  in 
length  from  001  to  050  mm.— A.  B.  S. 

Refractories;  Physical  characteristics  of  specialised 


i                 let;    Process    for    transforming    alkaline 
•  chromates  into  .       Soc.  Ind.  de  Prod 

(him.,     Paris.      Eng.     Pat.     122,172,     23.12.18. 

(Appl.  21,533/18.)     Int   Onv.,  5.1.18. 
See  U.S.  Pat.  1,326,123  of  1919;  J.,  1920,  190  a. 

Ammonia;  Catalytic  oxidation  of .   M.  Taliani, 

Isola    Liri,    Italy.        Eng.    Pat.    140,833,   8.4.18. 
i  pi.  5979/18.) 

See  U.8.  Pat.  1,270,989  of  1918;  J.,  1918,  580a. 

Pyrites  furnace.     E.  C.   Bracq,   Paris.     U.S.   Pat. 
1,335 ,271,  30.3.20.     Appl.,  9.11.18. 

See  Eng.  Pat.  118,094  of  1918;  J.,  1919,  252  a. 


(a)  M.  L.  Hartmann  and  O.  A.  Hougen. 
(b)  M.  L.  Hartmann  and  J.  F.  Koblcr.  Trans. 
Amer.  Electrochem.  Soc,  1920,  349—354,  355— 
358.     [Advance  copies.] 

(a)  Spoiling  losses. — Five  to  ten  bricks  of  the  same 
kind  were  dried,  weighed,  and  used  as  "  headers  " 
in  tle>  front  wall  of  an  oil-fired  furnace,  where  they 
were  heated  to  1350°  C.  for  one  hour.  They  were 
then  removed  and  the  heated  end  exposed  for  15 
mins.  to  a  blast  of  cold  air  from  a  nozzle  J  in. 
diameter,  delivering  27  cb.  ft.  per  min.  The  opera- 
tion was  repeated  ten  times,  and  the  percentage  loss 
of  weight  was  regarded  as  the  spalling  loss.  The 
least  spalling  (0 — 12%)  occurred  with  carborundum 
bricks  and  grade  A  fireclay;  43 — 65%  with  bauxite, 
zirconia,  and    grades    B    and    C    fireclays,  whilst 
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chrome,  silica,  and  magnesia  bricks  were  com- 
pletely destroyed  with  less  than  ten  treatments.  All 
the  bricks  cracked  during  the  test,  (b)  Abrasion 
tests  were  made  by  cutting  a  groove  in  the  ends  of 
each  brick  so  as  to  expose  the  maximum  area  to  cut- 
ting and  then  applying  the  bricks  at  a  constant 
pressure  of  25  lb.  for  5  mins.  to  a  carborundum 
grinding  wheel.  The  bricks  were  tested  when  cold 
and  also  immediately  after  heating  to  1350°  C.  The 
variations  in  bricks  of  the  same  kind  and  even 
from  the  same  manufacturer  were  large.  The  re- 
lative resistance  to  abrasion  of  the  cold  bricks  is 
shown  by  the  following  figures,  which  represent  the 
difference  in  the  depth  of  the  groove  before  and 
after  the  test:  carborundum,  zirconia,  and  bauxite, 
O'Ol — 02  in. ;  grade  C  fireclay,  magnesia,  and 
chrome  bricks,  0'05 — 0"07  in. ;  silica  bricks,  0'17  in. ; 
grades  A  and  B  fireclay,  0'25 — 0'26  in.  The  corre- 
sponding figures  for  bricks  at  1350°  C.  are :  carbor- 
undum and  bauxite,  01 — 0'4  in. :  zirconia,  recrys- 
tallised  carborundum,  and  grade  C  fireclay,  0'06 — 
0'07  in. ;  grades  A  and  B  fireclay,  0-09—011  in. ; 
chrome,  0'27  in. ;  magnesia,  12'5  in. ;  the  silica 
brick  spalled  too  badly  to  permit  any  abrasion  test. 

—A.  B   S. 

Pottery;  The  use  of  American  raw  materials  in  the 

manufacture     of     white     ware     .       A.     V. 

Bleininger  and  W.  W.  McDanel.  J.  Amer. 
Ceram.  Soc,  1920,  3,  134—148. 

Satisfactory  white  pottery  can  be  made  from  raw 

materials  of  American  origin. 

Silicious   saager   mixtures.     M.    R.    Hornung.     J. 
Amer.  Ceram.  Soc,  1920,  3,  69—76. 

In  making  saggers,  chert,  especially  if  it  has  been 
calcined,  is  more  satisfactory  than  quartzite.  To 
produce  a  sagger  which  neither  shrinks  nor  ex- 
pands about  60 — 65%  of  raw  chert  or  quartzite  or 
their  equivalent  must  be  present.  Finely  ground 
silicious  materials  are  preferable  to  coarser  ones. 
The  addition  of  calcined  Hint-clay  reduces  the  ten- 
dency to  spall.  A  mixture  of  raw  clay  50,  cal- 
cined flint  clay  20,  and  chert  30%  is  recommended. 

—A.  B.  S. 

Terra-cotta  glazes;  Development  of  .     E.   C. 

Hill.     J.  Amer.  Ceram.  Soc,  1920,  3,  13—25. 

The  effect  of  adding  tin  oxide  or  barium  or  mag- 
nesium carbonate  to  a  Bristol  or  terra-cotta  glaze 
containing  felspar,  flint,  clay,  whiting,  and  zinc 
oxide  was  investigated.  Tin  oxide  increases  the 
whiteness  of  a  glaze,  but  if  more  than  7%  is  added 
it  tends  to  produce  crawling  and  cracks.  The  fusi- 
bility of  the  glaze  is  reduced  in  proportion  to  the 
tin  oxide  or  barium  carbonate  added.  Magnesium 
carbonate  if  present  in  the  proportion  of  more  than 
0'20  equivalent  of  MgO  tends  to  cause  crawling  and 
cracks.  Addition  of  magnesia  makes  the  glaze 
more  refractory.  A  decrease  in  the  proportion  of 
clay  present  usually  increases  the  fusibility  of  the 
glaze,  but  decreases  the  gloss  in  glaze's  high  in  clay. 
Addition  of  clay  increases  the  fusibility  only  when 
there  is  at  least  0'40  equivalent  of  CaO  present. 

—A.  B.  S. 

Tin  oxide  in  glazes;  Substitutes  for  .     R.  H. 

Minton.    J.  Amer.  Ceram.  Soc,  1920,  3,  6—12. 

In  leadless  terra-cotta  and  porcelain  glazes  the  pre- 
sence of  zinc  oxide  is  useful.  Tin  oxide  and  its 
substitutes  and  barium  oxide  increase  opacity  more 
than  clay.  In  a  terra-cotta  glaze  the  presence  of 
both  barium  and  zinc  oxides  improves  opacity. 
Leukonin  (sodium  metantimonate)  and  antimony 
oxide,  where  they  can  be  used,  are  almost  as  effi- 
cient as  tin  oxide  in  producing  opacity,  but  zir- 
conium oxide  (terrar)  appears  to  be  the  best  sub- 
stitute for  tin  oxide  when  it  can  be  obtained  at  a 
sufficiently  low  price.  Alumina  produces  matt 
glazes. — A.  B.  S. 


Patents. 

Double-walled  glass  vessel  on  the  Dewar  system  and 
process  for  manufacturing  the  same.  Isola  Ges. 
fur  Warme  und  Kiilte-Isolierung  m.b.H.,  Berlin. 
Eng.  Pat.  137,541,  9.1.20.  (Appl.  744/20.)  Int. 
Conv.,  13.10.15. 

Dewar  vessels  with  walls  2-5  mm.  thick  and  up  to 
5 — 10  litres  capacity  may  be  made  if  the  vessels,  as 
soon  as  they  are  formed,  are  placed  in  a  casing  of 
metal,  asbestos,  or  other  substance,  previously 
heated  to  a  high  temperature  (400° — 500°  C),  and 
the  casing  and  its  contents  placed  in  a  hot  oven, 
heated  to  700°— 800°  C,  and  then  cooled  very 
slowly.— A.  B.  S. 

Glass;  Method  of  and  apparatus  for  drawing . 

A.  E.  Spinasse,  Mount  Vernon,  Ohio.  U.S.  Pat. 
1,336,056,  6.4.20.     Appl.,  16.10.15. 

The  glass  article  is  drawn  from  a  portion  of  the 
glass  segregated  by  a  device  having  sloping  polished 
walls  and  means  for  circulating  water  through  it 
so  as  to  cool  it  sufficiently  to  avoid  adhesion  of  the 
glass.— A.  B.  S. 

Ceramic  article  [;  Befractory ]  and  method  of 

making  same.  W.  M.  W.  Horn,  Teplitz,  Austria, 
Assignor  to  The  Chemical  Foundation  Inc.  U.S. 
Pat.  1,335,167,  30.3.20.     Appl.,  28.10.14. 

A  refractory  ceramic  material,  suitable  for  the 
heating  elements  of  radiators  and  capable  of  with- 
standing changes  in  temperature  between  20°  and 
120°  C,  consists  of  plastic  fireclay,  ground  grog, 
and  lean  kaolin,  and  is  substantially  free  from 
quartz,  felspar,  alkalis,  and  alkaline  earths. 

—A.  B.  S. 

Tunnel  oven;  Water-smoking  in  a  .       F.  K. 

Meiser,  Nuremberg.     Ger.  Pat.  315,774,  18.2.19. 

The  hot  flue  gases  from  the  preheating  zone  are 
withdrawn  from  the  interior  of  the  tunnel  and 
caused  to  heat  a  series  of  pipes  through  which  is 
passed  a  supply  of  air,  the  latter  being  applied 
under  pressure  to  water-smoke  the  goods. — A.  B.  S. 

Kilns;     Operation     of     continuous     down-draught 

chamber .     F.  K.  Meiser,  Nuremberg.     Ger. 

Pat.  316,535,  27.6.17. 

Hot  air  for  combustion  is  led  independently  and 
simultaneously  by  means  of  supplementary  flues 
into  two  chambers  being  fired.  If  required,  in  one 
chamber  the  supply  of  air  may  be  restricted  to 
ensure  reducing  conditions,  whilst  in  the  other  oxi- 
dising conditions  may  prevail.  By  the  proposed 
arrangement  double  the  customary  quantity  of  air 
is  passed  through  the  cooling  chambers  and  a  corre- 
spondingly larger  amount  of  waste  heat  is  re- 
covered.— A.  B.  S. 

Artificial  grinding  stones;  Production  of  for 

wet  grinding.  M.  Mudrack,  Wolfenbiittel.  Ger. 
Pat.  317,583,  3.5.18. 

Waterproof  artificial  grindstones  are  made  of  a 
mixture  of  magnesium  chloride  lye,  "  hydraulic 
magnesia,"  and  quartz,  carborundum,  emery,  or 
emerv-substitute,  with  oil,  wax,  or  grease. 

—A.  B.  S. 

Enamelling  and  annealing  furnace.       P.   Dupont, 
Paris.  U.S.  Pat.  1,335,279,  30.3.20.  Appl.,  14.3.18. 
See  Eng.  Pat.  114,618  of  1918;  J.,  1918,  700  a. 

Pottery  and  other  like  articles;  Casting  of  . 

B.  J.  Allen,  Blvthe  Bridge,  and  R.  Y.  Ames, 
Gidea  Park.  U.S.  Pat.  1,336,180,  6.4.20.  Appl., 
14.8.17. 

See  Eng.  Pat.  110,649  of  1916;  J.,  1917,  1274. 
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l\ -nittiif  support  for  contact  substances.     Ger.  Put 
817,979.     5*    l 

tiny  apparatus.     Ger.  Pat.  318,033.     Si      I 

Magnesia.     Ger.  Pat.  303,870.     See  V  1 1 


IX.-BUILDING  MATERIALS. 

I'urtlajul  cement:  Thermal  phenomena  in  the  setting 

of .     V.  Killig.     Zement,   L919,  8,  499— 501, 

'      523    627.  536    ".38,  648—451.     Chem. 

Zentr.,    [930,  91,   II.,  280     281. 

Tiik  amount  of  beat  evolved  daring  the  setting  of 
(■••iii' nt  irmi  determined  by  means  of  a  calorimeter, 
.ni.l  tests  with  a  number  of  samples  indicate  that 
ment  of  the  heat  evolved  may  bo  more  satis- 
factory than  the  use  of  Vicat's  needle  for  investi- 
gating the  netting  of  cement. — A.  B.  8. 

Patents. 

immmh  compound*;  Process  for  recovering  

in    connection    with    cement    manufacture.     A. 

■  1,  London.     From  The  International  Precipi- 

■  n  Co.,  Los  Angeles,  Cal.,  U.S.A.    Eng.  Pat. 
131,920,  13.11.18.    (Appl.  18,554/18.) 

Sodium  or  magnesium  chloride  or  other  alkaline- 
tfa  chloride  is  added  to  a  cement  raw  mix,  or  to 
the  fuel,  or  to  both,  and  tho  cement  mix  is  heated 
to  a  temperature  sufficient  to  drive  off  any  potas- 
sium chloride  present  without  melting  the  mixture. 
Tho  condensed  vapour  or  dust  is  collected  (e.g.,  by 
trioal  precipitation)  and  leached  with  water 
and  the  potassium  chloride  recovered  by  evaporation 
and  crystallisation.  Any  insoluble  potassium  com- 
pounds in  the  residue  after  leaching  are  recovered 
by  adding  this  residue  to  another  portion  of  cement 
raw  mix  and  proceeding  as  before.  The  mother 
liquor  is  used  instead  of  part  of  the  water  in  a  wet 
grinding  cement  plant  or  it  is  employed  to  wet  the 
in   a  dry  grinding  plant  BO  as  to  uso  any  sur- 

filus  sodium  chloride  present,  or  part  of  the  mother 
iquor  may  be  used  for  this  purpose  and  the  re- 
mainder as  a  solvent  of  potassium  salts  in  fresh 
quantities  of  dust. — A.  B.  S. 

'i-braring  rocks;  Treatment  of  [for  pro- 
duction   of    cement    with    volatilisation    of    the 
alkali].  F.  Krupp  A.-G.  Grusonwerk,  Magdeburg- 
Buckau.     Ger.  Pat.  315,464,  7.7.18.     Addition  to 
304,080  and  308,690  (J.,  1918,  374  a;  1919,  179  a).    , 
By  the  addition  of  sulphur,   iron  sulphide,  etc.  to 
tho  calcium  salt  (calcium   sulphate)   mentioned    in 
the  chief  patent,  and  by  the  action  of  tho  oxygen 
in  tho  air  and  the  furnace  gases,  the  acid  is  liber- 
ated and  caused  to  combine,  in  presence  of  steam, 
with  the  alkali,  the  potassium  sulphate  formed  be- 
ing eon  lien  lied   in  suitable  chambers. — W.  J.  \V. 

Reinforced  for   marine   purposei. 

i     B    Ferguson,  Philadelphia,  Pa.,  TJ.S.A.    Eng. 
Pat.  1  10,136,  3.10.18.    (Appl.  16,100/18.) 

In  reinforced  concrete  partly  submerged  in  sea- 
water,  tho  metallic  reinforcement  in  tho  portion  } 
above  tho  water-level  or  exposed  to  the  atmosphere 
is  made  of  electro-plated,  galvanised,  or  other  rust- 
ting  or  non-corrodible  metal  to  prevent  crack- 
|  ailing  of  the  concrete. — A.  B.  S. 

iick;    Process    of   treating   . 

■  mrnt.     H.  S.  Ashenhurst,  Assignor  to 
•1.  I)    Hubbard,  Chicago,  111.  U.S.  Pats.  1,317,852 
I  1,317,853,  7.10.19.     Appl.,  18.11.18. 

•is  cement  having  a  volume-weight  of 
about  25  lb.  per  cub.  ft.  is  prepared  by  grind- 
ing    waste     "asbestos     sand"     in     a     ball     mill, 


n  i1  iral  ing   tl  t   on  a  screen 

with  !HK)   meshes   per   sq.    in.,   and    then    allowing  it 

ti>  fall  freely  through  a  long  pipe.  When  the  pro- 
duct is  used  as  ,i  ,,  in.  nt  ,  the  alkali  silicates  present 

into  solution  and  are  decomposed  by  atmos- 
pheric   carbon    dioxide    with    liberation    of    silicic 

a.  id,   \\  bach  acts  as  a  binder. 

,11, nt-]    insulating   material   made  of  basic  mag- 
na carbonate  and  fibres;  Production  of . 

I.ipsia  Chem.  I   ibi      Mi   i  In      Qer.  Pat.  303,310, 
L6.3.16. 

Basic  magnesium  carbonate  is  precipitated  on 
mineral,  vegetable,  OT  animal  fibres,  and  is  either 
dram. si  in  a  press  or  allowed  to  set  therein. 
The    process    may    lie    carried    out     in     iuo    stages, 

normal    magnesium    carbonate   being   precipitated 

From  a  saline  liquor  and  then  converted  into  the 
basic  carbonate  by  boiling  with  water. — A.  li.  S. 

Xylolite;  Production  of  non-expanding  .     E. 

Kiihn,  Bahnhof  Glesohendorf.     (ier.  Pat    317,493, 
22.5.19. 

The  addition  of  1 — 2%  of  wood  ashes  to  the 
materials  customarily  used  for  xylolite  prevents  it 
cracking  as  a  result  of  expansion. — A.  B.  S. 

Lime-sand    bricks;     Hardening    .      G.     Beil, 

Konigsberg.  Ger.  Pat.  317,845,  15.6.18. 
By  placing  the  freshly-made  bricks  in  a  suitable 
tunnel  and  heating  them  by  means  of  exhaust 
steam  before  passing  them  into  the  ordinary  harden- 
ing chamber,  the  time  required  for  hardening  is 
reduced  by  three  hours. — A.  B.  S. 

Slag;  Utilisation  of  as  a  building  and  other 

constructional  material.    T.  F.  Hoare,  Bradford 
Eng.  Pat.  140,874,  12.2.19.     (Appl.  3470/19.) 

Sulphur  from  calcium  sulphate.    Ger.  Pat.  302,433. 
See  VII. 

Magnesia.    Ger.  Pat.  303,870.    See  VII. 

Moulded  articles.    Eng.  Pat.  124,669.    See  XI. 


X.— METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Carbon  in  iron  [;  Determination  of ].    T.  D. 

Yensen.     Trans.  Amer.  Electrochem.  Soc,  1920, 
43 — 58.     [Advance  copy.] 

In  estimating  carbon  in  irons  containing  less  than 
0T0%  errors  occur  chielly  in  absorption  and  weigh- 
ing. To  eliminate  these  errors  a  method  is  de- 
scribed in  which  the  carbon  dioxide  is  separated 
by  freezing  with  liquid  air,  and  is  then  allowed 
to  expand  into  a  known  volume  and  the  increase  m 
pressure  noted.  The  analysis  is  carried  out  in  three 
.  namely,  with  tho  sample  (a)  evacuated  cold, 
(6)  heated  to  b00°  0.  in  vacuo,  and  (c)  heated  to 
1000°  C.  in  oxygen.  This  differentiates  between  the 
carbon  duo  to  gas  admitted  into  the  tube  when 
introducing  the  sample,  that  existing  as  adsorbed 

carbon  monoxide  or  dioxide,  and  that  existing  in 
combined  form.  In  tho  case  of  electrolytic  iron  tho 
amounts  of  carbon  found  for  the  three  stages 
were  0005%,  0*006%,  and  0*005%  respectively.  By 
taking  suitable  precautions  in  sampling,  weighing, 
etc.  the  accuracy  of  tho  determination  is  within 
±00001%.— J.   W.  D. 

Curium  determination  in  ferro-alloys.  C.  J.  Rott- 
inanii.  Trans.  Amer.  Electrochem.  Soc,  1920, 
59 — 68.     [Advance  copy.] 

By  the  method  described  an  accuracy  of  0*002% 
can  be  consistently  attained  in  estimating  carbon 
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in  ferro-alloys  such  as  vanadium-,  chrome-tung- 
sten-, and  chrome-nickel  steels.  The  sample  is 
cleaned  with  ether  in  a  Soxhlet  apparatus,  then 
heated  in  vacuo  for  several  hours  at  450°  C,  and 
finally  heated  in  oxygen  at  1000°  C,  the  carbon 
dioxide  being  absorbed  in  a  new  type  of  potash  bulb 
which  is  compact,  light,  easily  manipulated,  and 
gives  complete  absorption.  Combustion  is  carried 
out  in  a  thick-walled  silica  tube  heated  either  by  a 
nichrome  resistance  wire  or  by  a  carbon  resist- 
ance furnace.  If  the  latter  furnace  is  used  the 
tube  has  to  be  well  protected  with  alundum  to  pre- 
vent penetration  of  external  carbon.  No  advantage 
is  gained  by  heating  to  1450°  C— J.  W.  D. 

Corrosion  of  wrought  iron;  Influence  of  enclosed 

slag  on  the .  L.  T.  Richardson.  Trans.  Amer. 

Electrochem.  Soc,  1920,  99—104.  [Advance 
copy.] 
Pieces  of  Swedish  iron  and  wrought  iron  taken  on 
transverse  and  longitudinal  sections  were  exposed 
to  the  weather  for  varying  periods.  The  loss  in 
wreight  and  depth  of  the  corrosion  pits  were  found 
to  be  approximately  the  same  in  both  transverse 
and  longitudinal  sections.  Microscopical  examina- 
tion of  the  sections  in  no  case  gave  visible  evidences 
of  slag  inclusions  hindering  the  corrosion,  as  several 
of  the  slag  layers  were  penetrated,  and  it  is  con- 
cluded that  any  superior  resistance  to  corrosion 
that  wrought  iron  may  have  is  not  due  to  slag  In- 
clusions, but  to  some  other  cause  such  as  purity 
of  the  iron.— J.  W.  D. 

Mild  steel;  Slag   inclusions  and  deoxidation  pro- 
cesses in  .     P.  Oberhoffer  and  K.  d'Huart. 

Stahl  u.  Eisen,  1919,  39,  165—169,  196—202. 
By  the  oxidation  of  iron  at  high  temperatures  two 
non-metallic  products  make  their  appearance  in 
the  microstructure,  viz.,  FeO  and  Fe203,  the  pro- 
portion of  FeO  to  Fe20?  increasing  as  the  tempera- 
ture is  raised.  The  oxides  occur  sometimes  as  iso- 
lated particles,  sometimes  as  cell  walls  around  the 
crystal  of  iron.  These  oxides  decarburise  steel.  In 
the  molten  condition  iron  oxide  compounds  exert  a 
solvent  action  on  iron,  which  may  be  retained  in 
solid  solution  on  cooling.  Ferrous  and  ferric  oxides 
form  solid  solutions  with  each  other.  Up  to  400°  C. 
treatment  with  hydrogen  for  20  min.  produces  no 
•change,  but  at  500°  C.  in  40  min.  the  bright  con- 
stituent of  the  eutectic  formed  by  melting  mill- 
scale  is  reduced  to  metallic  iron.  It  is  not  till 
950°  C.  is  reached  that  the  darkest  constituent  is 
reduced,  30  min.  being  required.  The  exact 
nature  of  the  two  constituents  cannot  be  deter- 
mined. By  forging  at  900°  C.  oxide  inclusions  in 
electrolytic  iron  were  appreciably  deformed.  The 
mean  size  of  these  inclusions  was  about  25,"/',  the 
lower  part  of  the  melt  containing  a  larger  number 
than  the  upper  parts.  A  eutectic  structure  of  Fe- 
FeO,  very  similar  in  character  to  that  of  the 
Ou-Cu,0  eutectic,  was  observed,  which  eutectic  is 
very  rich  in  iron.  Manganese  oxide  occurs  in  grey- 
ish particles  which,  unlike  ferrous  oxide,  are  well 
crystallised,  the  melting  point  being  higher  than 
that  of  iron.  These  inclusions  are  found  towards 
the  top  of  the  ingot.  There  appears  to  be  some 
tendency  to  form  a  MnO  -  Fe  eutectic.  Deoxidation 
occurs  more  readily  with  manganese  alloys  contain- 
ing carbon  than  with  pure  manganese,  and,  in 
addition,  the  higher  manganese  alloys  reacted  with 
oxygen  more  readily  than  those  containing  less 
manganese.  The  ratio  of  the  manganese  oxide  to 
ferrous  oxide  is  given  as  27:1  in  oxidised  melts  rich 
in  manganese  The  reaction  FeO  +  Mn  =  MnO  +  Fe 
does  not  represent  the  conditions,  no  pure  MnO 
being  formed.  The  oxide  inclusions  appear  to  con- 
sist of  more  than  one  constituent,  and  are  in  part 
reducible  by  hydrogen  at  950°  C— F.  C.  Th. 


Carbon  steel;  Mechanism  of  quenching  in .  P. 

Chevenard.    Rev.  Met.,  1919,  16,  17—79.    (Cf.  J., 
1918,  91  a,  420  a.) 

In  the  case  of  the  more  reversible  steels  where  the 
transformation  on  cooling  occurs  entirely  at  a  high 
temperature,  600° — 700°  C.  (Arl),  the  material  is 
brought  into  the  normal  condition  and  consists  of 
pearlite  or  troostite,  while  where  the  y+a  change 
occurs  between  150°  C.  and  300°  C.  the  structure  is 
martensitic.  Between  these  two  extremes  a  complete 
gradation  of  intermediate  stages  may  be  realised, 
both  Arl  and  Ar2  being  present  and  the  structure 
comprising  both  troostite  and  martensite.  By 
studying  the  volume  changes  of  wires  very  delicate 
indications  of  the  internal  changes  occurring  can  be 
obtained.  To  obtain  in  a  steel  the  same  intensity  of 
hardening  the  cooling  must  be  more  and  more  rapid 
as  the  maximum  temperature  is  brought  nearer  to 
the  Ac  point.  Further,  as  the  carbon  content  is 
lowered  the  rapidity  of  quenching  must  be  in- 
creased to  obtain  the  same  effect.  Martensite 
appears  to  be  an  unstable  solid  solution  of  carbon 
in  o-iron.  A  full  description  of  the  apparatus 
designed  for  registering  the  dilation  of  steel  wires 
with  temperature  is  given. — F.  C.  Th. 

Galvanised   steel;   Metallographic    study   of  . 

Y.  Taji.  Soc.  Naval  Architects,  Japan.  Engineer- 
ing, 1920,  109,  327—329. 

In  the  case  of  mild  steel  galvanised  by  immersion  in 
molten  zinc  at  650°  C,  the  layer  in  contact  with 
the  steel  surface  is  very  hard  and  brittle.  The 
crystals  are  perpendicular  to  the  steel  surface,  and 
appear  to  consist  of  an  iron-zinc  alloy  with  5%  Fe. 
The  cleavages  are  weakest  in  a  direction  perpen- 
dicular to  the  steel  surface,  and  under  shock  this 
layer  tends  to  split  in  this  direction.  Between  this 
layer  and  the  outer  layer  of  zinc  is  generally  found 
a  granular  structure  of  lower  iron  content  (about 
2%),  which  is  less  hard  and  brittle  and  less  easily 
broken.  A  hexagonal  structure  may  be  developed. 
A  decarburising  action  of  the  zinc  is  noted  on  the 
surface  of  the  metal  after  long  immersion. 
It  is  considered  better  practice  to  galvanise 
the  steel  before  wire  drawing  rather  than 
afterwards  on  account  of  the  loss  of  strength 
in  the  latter  case  due  to  the  heating.  As 
regards  the  influence  of  galvanising,  the 
ultimate  strength  of  a  mild  steel  bar  was  re- 
duced from  252  to  240  tons,  and  the  yield  point 
from  22'0  to  190  tons  per  sq.  m.,  whilst  the  elonga- 
tion (%  on  10  diams.)  increased  from  24"7  to  25. 

— F.  C.  Th. 

Copper;  Effect  of  cold  drawing  on  physical  proper- 

ties  of  commercially  pure  .      W.  E.  Alkins. 

Inst,  of  Metals,  12.3.20.  [Advance  copy.] 
62  pages. 
The  abnormality  previously  observed  in  the  change 
of  tensile  strength  with  progressive  reduction  of 
area  (this  J.,  1918,  587  a)  is  shown  to  occur  at  a 
reduction  which  varies  with  the  previous  annealing 
treatment  and  with  the  severity  of  the  successive 
reductions  of  area.  The  curves  expressing  the  re- 
lationship of  the  percentage  reduction  of  area  with 
tensile  strength,  scleroscope  hardness,  specifio 
volume,  and  elongation  in  the  tensile  test  all  show 
two  distinct  portions  connected  by  an  approxi- 
mately horizontal  step  over  a  small  range.  The 
breaks  all  occur  at  approximately  the  same  reduc- 
tion. A  periodicity  in  the  drawing  operation  is 
suggested  by  the  differential  tarnishing  of  the  wires. 
If  tarnished  wires  are  lightly  re-polished  a  banded 
appearance  is  found  which  bears  some  relationship 
to  the  diameter  of  the  wire.  In  the  preparation 
of  wires  of  high  electrical  conductivity  better  results 
are  obtained  from  a  large  number  of  light  draughts 
than  from  fewer  heavier  ones. — F.  C.  Th. 
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r;  Influence  of  cold  rolling  on  physical  pro- 

I  .     F.  Johnson.      Inst,   of  Metals, 

fi.3  90.    [Advance  copy.]    81  pages. 

Whin   copper  containing  99*W       On   and   0*05%    0 
was  rolled  abnormalities  in  the  effect  of  rolling  upon 
!  properties  were  detected  at  the  Follow- 
ing redactions  in  thickness :  17.  31,  60,  07.  88 
anating  a  period  io  efifed     The  ordinary  mechanical 
rties    in    tension    and    the    lateral    spread   of 
the  metal  during  rolling  agreed  well.    The  minimum 
i.  1  uith  a  reduction  of  thick- 
ness of  about  90     ,   after   which   it  increased  with 
From  U  -      i"  13"66  ,  alter  a  reduc- 
tion of  8    -  I  he  tin.'  elastic  limit  alter  a  reduc- 
tion of  50      was  XT  tons  per  sq.  in.,  and  after  58%, 
.uis— F.  C.  Th. 

■■;    Effects    of    hydrogen    on    .       W.  C. 

Hothersall  and  E.  L.  Rhead.  Inst,  of  Metals, 
19.3.20.     !  Advance  copy.]     10  pages. 

•  castings  can  be  obtained  from  copper  in 
which  about  0*02%  of  hydrogen  is  present  if  the 
metal  is  cast  at  a  suitable  temperature.  Unless, 
-idcrable  amount  of  arsenic  is  pre- 
sent a  badly  piped  ingot  will  bo  produced.  Sul- 
phide distributed  more  or  less  evenly  throughout 
the  metal  in  the  untreated  state  is  concentrated  at 
the  crystal  boundaries  in  hydrogenised  copper. 
This  lowers  the  electrical  conductivity  and  renders 
the  copper  liable  to  fail  prematurely  under  load. 
The  hydrogen  present  is  believed  to  exist  in  solid 
solution.— F.  C.  Th. 

Copper;   Idiomorvhic   crystals   of  electro-deposited 
.     W    B.  Hughes.     Inst,  of  Metals,  12.3.20. 
[Advance  copy.]    14  pages. 

Whll-fuhmed  crystals  were  obtained  under  the 
following  conditions: — The  bath  consisted  of 
\\  kilos.  Cu.'s<)1,5HJ0,  200  c.c.  perchloric  acid  (sp. 
gr.  112),  and  4Jt  litres  of  water.  The  cathode  was 
an  iron  cylinder  lightly  coated  with  copper.  The 
current  density  decreased  during  the  work  from 
14  to  12  5  amps,  per  sq.  ft.,  the  voltage  being  0'4. 
At  room  temperature  3  or  4  days  were  required  for 
wall-formed  crystals.  These  are  believed  to  be 
totrakishexahedra,  and  are  certainly  not  octahedra. 

— F.  C.  Th. 

/.'    noval  of  internal  stress  in  70130 by 

low-temperature  annealing.  H.  Moore  and  S. 
Beckinsale.  Inst,  of  Metals,  12.3.20.  [Advance 
copy.]     11  pages. 

The  minimum  time  in  which  the  internal  stresses 
in  cold-worked  70:30  brass  were  completely  re- 
moved bv  low-temperature  annealing  were: — At 
200°  0.,  96  hrs.  ;  225°,  48;  250°,  5;  275°,  1  hr. ;  300°, 
20  min  min.    The  minimum  times  in  which 

notable  softening  was  produced  were  found  to  de- 
pend on  the  original  hardness.  The  harder  the 
l.rass;  the  lower  the  temperature  and  the  shorter 
the  time  of  annealing  required  to  cause  a  reduction 
of  hardness.     For  a  Brinell  hardness  not  exceeding 

mm.  ball,  load  40  kilos.)  the  internal  stress 
can  be  completely  removed  without  appreciable  loss 
of  hardness  by  annealing  for  1  hr.  at  275°  C.  or 
for  shorter  times  at  slightly  higher  temperatures 
or  at  2503  C.  for  5  hrs.     At  100°  C.  the  internal 

is  not  appreciably  reduced  even  after  many 
weeks.— F.  C.  Th. 

[Corrosion  of  70:30  brass  condenser  tubes.]     Fifth 
Report  of  the  Corrosion  Committee  of  the  Inst 
of  Metals.     <;.   D.   lietmough,  R.   M.  Jones,  and 
R.   Pirnt.     Inst,   of   Metals,   12.3.20.     [Advance 
copy.]    71  pages. 

In  condenser  tubes  of  70:30  brass  the  surface  layer 
consists  of  structure!,-  and  highly  distorted  metal, 
the  resistance  of  which  to  corrosion  by  saline  and 
ir.  tb    u        rs    is    undoubtedly   much    greater    than 


that  of  the  underlying  crystalline  metal.  Whenever 
this  surface  layer  is  penetrated  corrosion  of  the 
tube  will  proceed  at  an  increased  rate.  The  thick- 
ness of  tie'  layer  is  usually  of  the  order  of  001  mm. 
1  I...  types  .il  corrosion  of  brass  condenser  tubes  may 
he   divided    into    five    classes.      I.'eneral    thinning    is 

usually  too  slow  to  I i  anj  serious  consequence  in 

practice,  but  in  fresh  water,  especially  in  the 
presence  of  fr>^>  acid,  rapid  general  thinning  may 
occur.  In  0  weeks  water  containing  3  pts.  HCI  per 
lit'1  d  a  hiss  of  thickness  of  3 — 1%.    VtfOlU 

attack  is  the  principal  cause  of  pitting.  In  sodium 
chloride  solution  the  cuprous  oxide  formed  on  the 
surface  gradually  changes  to  cuprous  chloride. 
When  this  adheres  it  is  gradually  changed  to  cuprio 
chloride  and  cuprous  oxide;  the  corrosive  action  of 
the  former  is  very  rapid,  tho  action  being  both 
recurrent  and  local.  Foreign  bodies,  especially 
colloids,  lying  in  the  tube,  act  as  loci  for  such  pit- 
ting. It  is  necessary,  therefore,  to  keep  the  tubes 
clean.  Layer  dezincification  is  characterised  by  a 
disintegration  of  the  tubo  with  the  re-deposition  of 
copper  over  largo  areas,  and  occurs  under  both 
marine  and  fresh  water  conditions.  In  the  latter 
case  it  is  often  associated  with  acid  water.  Local 
i nrification  is  a  typo  of  deposit  attack  stimu- 
lated by  the  presence  of  foreign  bodies.  It  occurs 
only  in  sea-water,  and  is  always  associated  with 
adhering  white  salt  (colloidal  zinc  oxychloride  with 
some  carbonate).  It  occurs  spontaneously  at  40° — 
50°  C.  in  a  few  days.  Great  and  unexplained 
differences  are  found  in  the  behaviour  of  different 
batches  of  tubes  to  this  action.  Water-line  attack. 
— The  increased  corrosion  of  a  brass  tube  partly 
immersed  in  sea-water  occurs  not  at  the  water  line, 
but  up  to  as  much  as  2  cm.  above  it.  The  attack  is 
not  uniform,  but  is  concentrated  at  areas  covered 
by  salt.  Electrolytic  protection  of  brass  tubes  slows 
down  but  does  not  necessarily  inhibit  corrosion, 
currents  as  large  as  20 — 25  amps,  per  1000  sq.  ft. 
being  insufficient. — F.  C.  Th. 

Copper-aluminium-zinc  alloys  rich  in  zinc.  E.  H. 
Schulz  and  M.  Waehlert.  Metall  u.  Erz,  1919,  16, 
170—176,  195—201. 

The  solubility  of  aluminium  in  zinc  is  0'75%  at 
380°  C.  and  at  room  temperature.  The  addition 
of  2%  of  copper  produces  no  change  in  the  diagram 
for  the  zinc-rich  zinc-aluminium  alloys,  but  beyond 
this  content  a  ternary  eutectic  appears  containing 
65  Al  and  2%  Cu,  and  melting  at  370°  C.  The 
addition  of  7%  of  copper  prevents  the  formation 
of  blow  holes.  By  the  addition  of  aluminium  to  zinc 
containing  copper  a  rapid  increase  of  hardness 
occurs  up  to  3%  Al,  after  which  no  change  occurs 
up  to  10%.  Addition  of  copper,  especially  up  to 
3  ,  to  zinc-aluminium  alloys,  produces  a  marked 
hardening.  An  alloy  with  3'5%  Al  and  4%  Cu 
has  the  same  hardness  as  one  containing  9% 
Cu  and  free  from  aluminium.  A  given  hard- 
ness is  attained  with  the  minimum  additions  if 
both  copper  and  aluminium  are  used.  The  tensile 
strength  curves  of  the  ternary  alloys  bear  little  or 
no  relationship  to  those  of  hardness.  Both  copper 
and  aluminium  raise  the  tenacity  of  zinc  fairly  pro- 
portionally to  the  content,  the  effect  of  copper  being 
3  or  4  times  as  great  as  that  of  aluminium.  A  maxi- 
mum stress  of  15  kilos,  per  sq.  mm.  may  bo  obtained 
by  the  addition  of  47%  Cu,  or  4%  Cu  and  3%  Al, 
or  2%  Cu  and  9%  Al.  Pure  zinc  possesses  no  elas- 
tic limit,  plastic  deformation  occurring  under  all 
loads.  By  addition  of  copper  elastic  limits  up  to 
22  kilos,  per  sq.  mm.  at  7%  Cu  and  30  kilos,  per  sq. 
mm.  at  10%  Cu  are  obtained.  The  effect  of 
aluminium  is  very  similar.  In  the  ternary  alloys 
the  elastic  limit  is  related  to  the  hardness.  An 
elastic  limit  (in  compression)  of  30  kilos,  per  sq. 
mm.  is  obtained  with  the  ternary  alloys  containing 
11%  Cu  and  11%  Al,  4%  Cu  and  1%  Al,  2%  Cu 
and  2%  Al,  or  1%  Cu  and  5%  Al.— F.  C.  Th. 
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Zinc  alloys  with  aluminium,  and  copper.  W.  Rosen- 
hain,  J.  L.  Haughton,  and  K.  E.  Bingham.  Inst. 
Metals,  12.3.20.     [Advance  copy.]    57  pages. 

The  constitution  of  zinc  alloys  containing  up  to 
10  %  Cu  and  15  %  Al  is  illustrated  by  diagrams  show- 
ing the  primary,  secondary,  tertiary,  and  quatern- 
ary separation.  Addition  of  1%  of  copper  to  zinc 
makes  possible  a  reduction  of  90%  in  thickness  by 
cold  rolling  without  signs  of  cracks ;  a  further  2  % 
of  aluminium  causes  cracks  to  appear  at  a  much 
earlier  stage.  For  hot  rolling  the  alloys  a  tempera- 
ture just  below  the  transformation  temperature 
j;+y  =  /3  (285°  C.)  gives  better  results  than  one  above 
it.  Tensile  tests  on  chilled  castings  cast  at  as  low 
a  temperature  as  possible  showed  that  with  a  con- 
stant copper  content,  the  addition  of  aluminium 
raised  the  tensile  strength  to  a  marked  extent. 
With  more  than  4%  Al  the  addition  of  copper  gave 
a  maximum  tensile  strength  at  3%.  In  hot-rolled 
alloys  the  addition  of  both  copper  and  aluminium 
raised  the  tensile  strength.  Heat  treatment  had 
practically  no  effect  on  the  mechanical  properties 
of  chilled  bars,  but  a  considerable  one  on  the  hot- 
rolled  alloys.  Annealing  an  alloy  with  3%  Cu  and 
7%  Al  at  300°  C.  raised  the  tensile  strength  and 
considerably  reduced  the  elongation.  This 
anomalous  behaviour  is  attributed  to  the  formation 
of  a  large  amount  of  amorphous  material  during 
the  later  stages  of  rolling,  which  tends  to  recrystal- 
lise  readily.  The  ageing  properties  of  the  alloys 
render  them  useless  for  most  purposes.  When  tested 
one  year  after  rolling  most  of  the  alloys  had  fallen 
off  considerably  in  ductility  and  slightly  in  tensile 
strength.  Alloys  containing  Zn  88,  Cu  4,  and  Al 
8%,  recommended  by  Guillet  and  Bernard  (this  J., 
1918,  769  a),  undergo  a  certain  amount  of  shrinkage 
with  ageing,  and  in  the  rolled  condition  deteriorate 
so  as  to  become  useless  after  a  few  months.  Where 
a  small  amount  of  shrinkage  is  not  an  objection 
alloys  containing  3%  Cu  and  6 — 15%  Al  are  useful 
where  great  strength  is  required.  Special  attention 
is  drawn  to  the  great  improvement  in  the  mechani- 
cal properties  of  zinc,  both  in  the  cold-rolled  and 
hot-rolled  conditions,  by  the  addition  of  a  small 
quantity  of  copper,  e.g.,  Zn  99  Cu  1. — T.  H.  Bu. 

Bronze  plating.  F.  C.  Mathers  and  S.  Sowder. 
Trans.  Amer.  Electrochem.  Soc,  1920,  83 — 86. 
[Advance  copy.] 

Bronze  can  be  deposited  from  a  bath  containing 
5%  potassium  hydroxide,  0'5%  potassium  cyanide, 
0"38%  ammonium  stannic  chloride,  and  1*5%  potas- 
sium copper  cyanide  at  40° — 50°  C.,  and  a  current 
density  of  0'4  amp.  per  sq.  dm.  (3'75  amp.  per  sq. 
ft.),  using  bronze  anodes,  with  good  results.  The 
anodes,  however,  do  not  corrode  satisfactorily  in  an 
oxalate  bath,  and  the  authors  therefore  recommend 
the  use  of  copper  anodes  and  a  bath  consisting  of 
copper  and  tin  oxalates  dissolved  in  ammonium 
oxalate,  together  with  a  little  potassium  sulphate, 
citric  acid,  and  ammonium  citrate  or  similar  salts. 
The  tin  content  of  the  bath  is  maintained  by  occa- 
sionally precipitating  copper  from  a  portion  of  it 
with  metallic  tin. — A.  R.  P. 

Tin-phosphorus  alloys.  A.  C.  Vivian.  Inst.  Metals, 
12.4.20.     [Advance  copy.]    35  pages. 

A  series  of  alloys  was  prepared  in  sealed  glass  tubes 
embedded  in  sand  in  an  enclosing  steel  case,  a 
thermocouple  being  cemented  into  contact  with  the 
glass  tube.  Up  to  8  %  P  the  alloys  were  obtained  by 
carefully  fusing  a  high-percentage  product  at  atmos- 
pheric pressure.  From  6"5%  to  20%  P  conjugate 
solutions  occur,  but  between  16%  and  30%  P  there 
is  little  sign  of  conjugate  solutions  remaining  in 
the  cooled  ingot.  Above  30%  elementary  phos- 
phorus appears,  but  conjugate  solutions  are  roughly 
indicated  at  high  temperatures.  Up  to  about 
12%   P  the  ground  mass  contains  14'7%   P,  which 


represents  the  maximum  solid  solution  (at)  of  tin 
in  Sn^Pj  (o2).  The  a/3  eutectic  contains  20"5%  P 
and  freezes  at  540°  C.  The  /3  phosphide  contains 
25-8%  P,  corresponding  to  Sn3P4.  Above  26%  P  the 
y  phosphide  (about  44%  P)  occurs  as  black  strings. 
The  py  eutectic  contains  about  31'3%  P  and  freezes 
at  530°  C.  Above  44%  P  the  alloys  contain  red 
phosphorus.  The  vapour  phase  is  necessary  for  the 
formation  of  alloys  above  2'5%  P.  The  tin  arrest 
decreases  with  the  phosphorus  content  to  nil  at 
14'5%.  From  the  data  obtained  a  temperature- 
concentration  diagram  up  to  50%  P  is  suggested. 

— T.  H.  Bu. 

Manganijerous  silicate  slags;   Seduction  of  . 

E.   F.   Kern.     Trans.  Amer.  Electrochem.  Soc, 
1920,  221—232.     [Advance  copy.] 

Specially  prepared  manganiferous  silicate  slags 
were  reduced  experimentally  in  an  electric  furnace 
to  produce  manganese-silicon-iron  alloys  of  varying 
composition.  Anthracite  was  used  as  reducing 
agent,  and  the  most  suitable  temperature  for  reduc- 
tion was  found  to  be  1470°  C.  The  amount  of  avail- 
able metal  recovered  from  the  slags  varied  from  19 
to  90%,  the  loss  being  due  to  incomplete  reduction 
and  volatilisation.  By  treatment  of  a  lead  blast- 
furnace zinc  slag  in  a  similar  manner  75%  of  the 
lead  and  70  %  of  the  zinc  were  distilled  off,  and  91  % 
of  the  iron,  95%  of  the  manganese,  and  62%  of 
the  copper  recovered. — J.  W.   D. 

Electrolytic  chromium.  G.  J.  Sargent.  Trans. 
Amer.  Electrochem.  Soc,  1920,  275—292.  [Ad- 
vance copy.] 
A  good  deposit  of  chromium  may  be  obtained  by 
electrolysis  of  a  solution  containing  24'5%  CrO, 
and  0"3%  Cr2(S04),  at  20°  C.  with  a  current  density 
at  the  cathode  of  10  amps,  per  sq.  dm.  A  yield  of 
O'l  grm.  of  chromium  per  ampere-hour  is  obtained 
with  a  voltage  of  3  volts  and  an  electrode  distance 
of  2'5  cm.  The  light  grey  deposit  has  scleroscope 
hardness  75,  is  unaffected  by  air,  oxygen,  or 
chlorine  below  300°  C,  and  may  be  obtained  up  to 
1'25  cm.  thick.  Lead  anodes  give  the  best  results, 
as  the  chromic  acid  reduced  at  the  cathode  is  re- 
oxidised  at  the  anode  and  the  composition  of  the 
bath  thus  kept  constant.  No  deposit  of  chromium 
is  obtained  if  there  is  no  chromium  sulphate 
present. — A.  R.  P. 

Calcium;  Electrolytic  production  of  .     P.  H. 

Brace.     Trans.   Amer.    Electrochem.    Soc,   1920, 
69 — 82.     [Advance  copy.] 

The  electrolyte  (pure  calcium  chloride)  was  first 
melted  by  alternating  current  in  an  Acheson 
graphite  pot  fixed  on  a  water-cooled  base  and  sur- 
rounded with  insulating  material.  When  the  pot 
was  full  of  molten  electrolyte  the  alternating  cur- 
rent was  switched  off  and  direct  current  used  for 
the  electrolysis.  The  anodes  were  made  of 
graphite  and  a  round-ended  iron  nut  screwed  on  to 
a  copper  rod  acted  as  cathode,  which  was  rotated 
during  the  experiment  and  gradually  withdrawn  as 
the  deposit  grew.  A  current  of  200  amps,  was  used 
and  was  kept  uniform  to  within  one  amp.  during 
the  whole  run.  The  electrolyte  was  prepared  by 
heating  calcium  chloride  with  a  small  quantity  of 
calcium  and  stirring  with  an  iron  rod  until  no 
more  gas  was  evolved  and  then  pouring  into  iron 
moulds.  Satisfactory  deposits  in  the  form  of  rods 
about  14  in,  long  and  |£  in.  diam.  were  obtained, 
which  could  be  worked  into  wire  and  sheet  by  the 
usual  methods.  The  metal  contained  1"08%  Cl; 
sp.  gr.,  1"46;  elect,  resist.,  6'77  microhms  per  cm. 
cube  at  22°  C—  A.  R.  P. 

Gold  and  silicon;  Alloiis  of  .       C.  di  Capua. 

Atti  R.  Accad.  Lineei,  1920,  29,  i.,  111—114. 
Gold  and  silicon  are  miscible  in  all  proportions  in 
the  liquid  condition,  but  are  completely  immiscible 
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in  the  lolid  state.     The  melting  point  of  gold   is 
I  l,v  about  800    C.  bj  6     1      Si.  (.<•/•  J.C.8., 

u.,a».)  t  ii.  p. 

fiWium  amaljam;  Influence   <>f  various  metuts  on 

the  decomposition  of by  water.     E.  Miiller 

un.l  A.  Riedel.     Z.  Elektroohem.,  1930,  ZS,  104 
109. 

Tub  rato  of  decomposition  of  sodium  amalgam  l>y 
water  ii  wry  much  accelerated  by  the  presence  ol  a 
mil ill  pi.  .•  ..i  chromium,  ferroinolybdenum,  ferro- 
>  ;>  1 1  .i-  i  i  ii  in .  >>r  ferrotungBten.  The  catalysis  is  due  to 
an  inereaae  of  Burface  caused  by  the  solution  and 

ipiiation  of  the  catalyst.  It  will  Ik>  possible 
to  apply  this  action  t<>  the  meroury  electrode  pi 
for  the  manufacture  of  sodium  hydroxide  if  it  is 
found  possible  to  remove  entirely  the  finely  divided 
catalyst  from  the  mercury  at  the  end  of  the  pro- 
ooes;  otherwise  the  whole  ourrent  will  not  be  used 
in  forming  sodium  amalgam  but  a  portion  will  U< 

ii  liberating  hydrogen. — J.  F.  S. 

Metals;  Alteration  of  by  cold   working  and 

alloying.  P.  Ludwik.  'A.  Ver.  deuts.  [ng.,  1919, 
112    111.    Chem.-Zeit.,  1919,  43,  Rep.,  :t08. 

A  gk.nfuu.  account  of  the  effect  of  cold  work  on  a 

crystalline  aggregate  is  given.       The  irreversible 

es  due  to  alloying  are  probably  different  in 

nature  from  the  changes  due  to  cold  work. 

— F.  C.  Th. 

Thermal  electromotive  force;  Study  of as  an 

uiil  to  the  investigation  of  the  constitution  of 
alloy  system*.  J.  L.  Haughton.  Inst.  Metals, 
ll'  1.20.     [Advance  copy.]     25  pages. 

Thr  forms  of  the  E.M.F. -temperature  or  E.M.F.- 
composition  curves  for  various  alloy  Bystems  are  de-  I 
■Bribed  Uf.  Broniewski,  Ann.  Chun.  Phys.,  1912, 
25,  5).  The  author  has  investigated  theoretically 
th.  effect  of  the  arrangement  of  the  constituents  in 
eutectifc reus  systems,  and  linds  that  if  they  are 
arranged     in    series    alternately     the     number    of    I 

ons  does  not  affect  the  result.  If  tho  con- 
stituents are  arranged  in  parallel  the  E.M.F. 
generated  will  be  the  same  as  with  tho  series 
arrangement  if  the  resistance  of  the  constituents 
is  tho  same;  otherwise  it  will  bo  less.  These  de- 
d-u  timis  were  verified  by  experiments  on  copper 
and  nickel.  Practical  details  are  given  for  the 
investigation  of  alloy  systems  by  measurement  of 
the  thermal  K  M.F  .  and  possible  errors  due  to  the 

ieck,  Peltier,  Thomson,  and  Benedicks  effects 
are  considered. — T.  H.  Bu. 

Blast-furnace  gas;  Production  of  power  from  . 

B.  H  Fowks.  Inst.  Elect.  Eng.,  11.3.20.  En- 
gmeenim,  1920,  109,  449—446. 

It   is  estimated   that    1  .(XX), 000   h.p.   i#being  con- 

Htantly  wasted   in  Great   Britain    in    tho   form    of 

rgy  from  blast-furnace  gas.     The  use 

of  blast-furnace    gas   for    boiler-firing    is   unecono- 

■nical  with   modern   plant   and   clean   gas 

only    SO        efficiency     is    attained.        In     present 

H»      of  the  gas  is  usisl  (iii   the  stoves,  15% 

on  tho  blowers,  and  none  on  the  boilers,  so  that  45% 

is  available  for  other  purposes,  equivalent   to  3000 

k.w. -hours  per   furnace  per   hour.       The  furnace 

blowers  require  NX)  h.p.,  taking  i>'2  ton  of  coal  and 

%  of  t '  ie  total  B.Tb.U.a  required  being 

'  oiiomy  on  50  furnaces  amounts 

I  H),IKKJ  tons  of  coal  per  annum,  which  is  almost 

■  I    to    the   coal    required    to    produce    the    total 

units  sold  in   1911    12  by  the  303  electricity  works 

"i  tl,     i  k       dom.     The  Halberg-Beth  plant 

for  gas-oleanina  i-  recommended,  the  potash  being 

•vered  and  the  moistu  >vcd  from  the 

making   it  better   f<  ;ine   nee.      The 

residual  dust,  is  given  as  0002  gnu.  per  cub.  m. 

— A.  G. 


Ternary  alloys;  Model  for  reprt  oonttitution 

of  .  W.  Etosenhain.  Inst,  ol  Metals,  13.8.20. 
[Advance  copy  J    B  paj 

I'.HTN  I  S. 

Chromium-steel    alloy.     .1      I..    Cox,    Assignor    to 
Midi  and  Ordnance  Oo.,   Philadelphia, 

Pa,    U.S.  Pat.  1,333,654,  10.3,20.   Appl.,  1.5.19. 

Tn k  alloy  contains  aver  1  but  less  than  l*fi  of 
carbon  and  over  30  bat  less  than  00%  of 
chromium.  —  T.  11.  Bu. 

Titaniferous  iron  or<      Proci  u  for  treating  . 

.1.  .1  \\  II  van  dei  1,111111,  Assignor  to  Industrie 
A  Mijnbouw  Maatschappij  "Titan,"  The  Hague, 
v  bherlands.  U.S.  Pat.  1,334,004,  16.3.30. 
Appl.,  25.8.18. 

A  mixTi'iiK  of  finely-ground  titaniferous  iron  ores, 
coal,    ami    1 stone   Hon.    is   briquetted.    and    the 

briquettes  are  reduced  to  obtain  metallic  iron.  (Cf. 
Eng.  Pat.  11  1,809  of  1918;  J.,  1910,  108*0 

— T.  H.  Bu. 

Steel;  Treating-  -  -.  E.  F.  Kenney,  Philadelphia, 
Pa.  U.S.  Pat.  1,384,379,  38.8.80.  Appl.,  20. 11. IS). 
StBBX  shapes  are  finished  in  a  rolling  mill  at  a  red 
lie.n,  allowed  to  cool  to  between  500°  and  1200°  F. 
(260° — 650°  C.),  and  placed  in  a  furnace  maintained 
between  these  temperatures  until  the  heat  of  tho 
different  parts  is  substantially  equalised.  They  are 
then  withdrawn  and  straightened. — A.  R.  P. 

Sheet-iron  or  other  metal;  Process  for  coating 

[with  nulals].  H.  Lippmann,  Berlin.  Ger.  Pat. 
310,137,  23.3.18. 
The  metal  to  bo  coated  is  treated  with  aluminium, 
or  given  a  preliminary  coat  of  aluminium  paint 
(Ger.  Pat.  312,480;  J.,  1919,  729a),  which  is  burnt 
on;  the  metal  is  then  treated  with  zinc  chloride 
solution  or  other  solution  which  acts  in  a  similar 
manner,  and  finally  subjected  to  a  rolling  operation 
in  the  bath  of  tho  molten  coating  metal. — A.  11.  P. 

Hardening  of  articles  made  of  wrought  iron;  Pro- 
cess for  the  superficial  .  J.  Jonsson,  Ham- 
burg. Ger.  Pat.  317,037,  9.12.17. 
Wbought  iron  or  other  iron  low  in  carbon  may  bo 
hardened  superficially  by  heating  it  in  contact  with 
small  pieces,  flakes,  or  powder  of  iron  rich  in  carbon 
(such  as  cast  iron)  and  a  ilux  until  the  cast  iron 
melts.— A.  B.  S. 

Ores;  Treatment  of .     F.  Krupp  A.-G.  GrUBOn- 

werk,  Assignees  of  W.  Kauffmann,  Magdeburg- 
Buckau,  Germany.  Eng.  Pat.  109,271,  1.9.17. 
(Appl.  12,590/17.)    Int.  Con  v.,  15.9.15. 

Oiu.s  are  calcined  or  roasted  in  a  revolving  cylin- 
drical furnace,  to  which  air  is  admitted  through  a 
series  of  tuyeres  distributed  along  its  length  in 
siieh  a  \\  ay  tii.i  t  t  lie  amount  of  air  admitted  through 
eaeh  tuyere  corresponds  to  tho  amount  of  fuel  to 
be  burnt  in  the  vicinity.  By  this  means  complete 
roasting  is  effected  without  any  sintering  taking 
place  and  without  the  application  of  external  heat 
even  if  the  ore  is  poor  in  combustible  constituents. 

—A.  E.  P. 

Zinc  solutions;  Purification  of .    8.  Field,  and 

The      Metals      Extraction     Corporation,     Ltd., 

lo,,.       Eng.     Pats,     (a)      138,946,     22.5.18, 

00    138,950,    28.6.18,   and   (o)    138,954,   16.11.18. 

(Appla.  8535,  10,708,  and  18,832/18.) 
i  I  ,  [line  sine  sulphate  solution  is  heated  to  80° — 
Inn'   C.    and    treated   with  o/.oiie'.d   air   in    the    pre- 

if  a  metallii  oxide,  hydroxide,  or  carhonato 
I,,  aid  in  the  precipitation  of  the  metals  to  be  re- 
moved. The  solution  is  agitated  during  treatment. 
The  use  of  a  mixture  ol  manganese  dioxide  and 
lead  dioxide  produced  in   the  electrolysis  of  a  zinc 
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solution  with  lead  anodes  is  recommended,  (b)  Two 
metals  in  contact,  neither  of  which  is  identical  with 
any  foreign  metal  to  be  removed,  are  introduced 
into  the  solution  to  be  purified.  One  metal  is 
electro-negative  to  the  metals  to  be  removed  and 
the  other  either  the  metal  of  the  solution  or  electro- 
positive thereto.  Generally  the  amalgam  of  the 
metal  forming  the  base  of  the  solution  to  be  purified 
is  used.  The  solution  is  preferably  acidified  and 
heated  to  70° — 100°  C.  (c)  Zinc  sulphate  solutions 
containing  copper  are  purified  from  nickel,  copper, 
and  cadmium  by  agitating  at  80° — 100°  C.  with 
zinc  fume  or  "  blue  powder  "  in  the  presence  of  a 
small  quantity  of  acid.  The  nickel  is  reduced  to 
0'5  part  per  million  or  less.  If  the  solution  is  free 
from  copper  a  small  quantity  of  a  soluble  copper 
salt  is  added.  Further  acid  is  added  to  the  zinc 
solution  as  required  during  purification.  The  zinc 
may  be  revivified  for  re-use  by  washing  with  a  dilute 
acid.— T.  H.  Bu. 

Zinc  solutions;  Purification  of  .     H.  L.   Sul- 

man,  S.  Field,  and  The  Metals  Extraction  Cor- 
poration, Ltd.,  London.  Eng.  Pats,  (a)  138,947, 
and  (b)  138,948,  28.5.18.     (Appls.  8331-2/18.) 

The  neutral  impure  zinc  sulphate  solution  is  freed 
from  iron,  arsenic,  antimony,  copper,  and  cad- 
mium, and  then  treated  (a)  with  zinc  fume  or  "  blue 
powder  "  (preferably  first  washed  with  acid)  at 
80° — 100°  C.,  whereby  the  nickel  content  is  reduced 
to  0*5  part  per  million  or  less;  and  (b)  with  lead  per- 
oxide or  manganese  dioxide,  or  a  mixture  of  both 
(e.g.,  the  mud  obtained  from  electrolytic  cells  during 
the  deposition  of  zinc  from  manganiferous  zinc  solu- 
tions with  lead  anodes)  at  80° — 100°  C,  which  re- 
duces the  cobalt  to  the  order  of  0'5  part  per  million, 
or  less.— T.  H.  Bu. 

Zinc;  Production  of  (jood,  workable  from  in- 

ferior  material.  Kiemcns-Schuckertwerke  G.m. 
b.H.,  Siemensstadt.  Ger.  Pat.  301,335,  9.10.15. 
Impure  zinc  may  be  freed  from  sulphur,  oxygen, 
lead,  iron,  cadmium,  and  arsenic  by  heating  it  to  a 
temperature  at  which  it  melts  but  does  not  vola- 
tilise or  oxidise  appreciably,  and  then  passing 
steam  or  carbon  dioxide  through  it  or  treating  it 
with  charcoal  or  wood. — A.  B.  S. 

Zinc  and  other  metals;  Refining  ■ .  W.  Nest- 
mann,  Coln-Kalk.  Ger.  Pat.  317,511,  1.4.19. 
The  metal  is  purified  by  fusing  it  and  allowing  it  to 
stand  for  a  long  time  in  the  molten  condition. 
Specifically  heavier  impurities  separate  during  the 
solidification  of  the  metal,  and  after  removing 
these  the  metal  is  again  fused  to  allow  of  the 
separation  of  other  impurities. 

Zinc  alloy;  Production  of  a .     F.  Kamincrer 

Pforzheim.  Ger.  Pat.  308,527,  9.12.17. 
An  alloy  of  high  melting  point,  moderate  hardness, 
and  considerable  tenacity  and  high  resistance  to 
compression  is  obtained  by  mixing  94 — 98  parts  of 
zinc  with  2 — 6  parts  of  copper  and  manganese,  the 
manganese  itself  amounting  to  05 — 17  parts. 

— D.  F.  T. 

Alloy.  F.  M.  Becket,  Assignor  to  Electro-Metal- 
lurgical Co.,  Niagara  Falls,  N.Y.  U.S.  Pat. 
1,333,151,  9.3.20.  Appl.,  26.9.19. 
An  iron  alloy  containing  10 — 45%  of  chromium, 
3 — 25%  of  manganese  0 — 3%  of  carbon,  and  0—3% 
of  silicon  is  machinable,  resists  oxidation  at  high 
temperatures,  has  a  low  magnetic  permeability,  and 
responds  readily  to  heat  treatment. — T.  H.  Bu. 

.1  ttoy  ■  Metal  .     J.   B.   Grenagle,   Catonsville, 

Aid.,  Assignor  to  The  Rare  Metals  Reduction 
Co.    U.S.  Pat.  1,334,089,  16.3.20.    Appl.,  16.7.17. 

An  alloy  containing  Zr  6'8%,   Cr  53'5%,   and   Ta 

39-7%.— T.  H.  Bu. 


Alloy  for  backing  electrotypes  and  for  the  manu- 
facture of  type  metal.  M.  Schlotter,  Berlin- 
Wilmersdorf.  Ger.  Pat.  316,369,  27.8.16. 
The  tin  of  the  usual  lead-antimony-tin  alloy  is  re- 
placed wholly  or  in  part  by  mercury  and  the  anti- 
mony by  a  suitable  smaller  quantity  of  arsenic.  An 
alloy  containing  Pb  99*4%,  As  0'4%,  and  Hg  0;2% 
is  capable  of  giving  the  same  number  of  impressions 
as  one  containing  Pb  75%,  Sb  18%,  and  Sn  7%. 

— D.  F.  T. 

Metal;    Process    of    drawing    refractory   ■.      J. 

Hisamoto,  Nagoya,  and  Toyo-Kagaku-Yakin- 
Kabushiki-Kaisha,  Tokyo,  Japan.  Eng.  Pat. 
139,065,  23.4.19.    (Appl.  10,169/19.) 

A  bar  of  refractory  metal,  e.g.,  tungsten,  is  sur- 
rounded by  a  refractory  oxide  in  a  metal  tube, 
from  which  air  and  moisture  are  exhausted.  The 
tube,  raised  to  a  suitable  temperature,  is  hammered 
and  worked  and  then  drawn  into  a  filament,  the 
tube  metal  and  oxide  being  finally  removed  from  the 
core  of  refractory  metal. — T.  H.  Bu. 

Lead;  Be  fining .     T.  H.  Leathart,  and  Locke, 

Blackett  and  Co.,  Ltd.,  Newcastle-on-Tyne. 
Eng.  Pat.  140.278.  (Appls.  13,597,  25.5.19,  and 
17,785,  16.7.19.) 

I  Zinc,  arsenic,  antimony,  and  other  volatile  im- 
purities  are    removed   from   lead   by   treating  tho 

1  molten  metal  with  sodium  or  .with  phosphorus,  mer- 
cury, and  potassium,  or  each  separately,  and  then 
heating  the  mixture  to  redness  or  blowing  air  or 

'  steam,  or  both,  through  it.  An  alloy  of  99  parts  of 
lead  with  one  part  of  the  purifying  agent  is  pre- 
ferably prepared  and  then  one  part  of  one  or  more 
of  these  alloys  is  added  to  fifty  parts  of  the  lead  to 
be  treated.— A.  R.  P. 

Solder  for  metals,  particularly  aluminium-.  R. 
Iversen,  Christiania.  U.S.  Pat.  1,332,899, 
9.3.20.     Appl.,  27.10.19. 

The  solder  is  composed  of  tin,  zinc,  copper,  alu- 
minium, and  manganese. — T.  11.  Bu. 

Aluminium;  Soldering  substance  for with  pro- 
cess for  obtaining  it.  A.  M.  Ayala,  Madrid. 
U.S.  Pat.  1,333,237,  9.3.20.     Appl.,  8.3.19. 

A  solder  for  aluminium,  having  a  fusion  point 
varying  from  180°  to  250°  C,  is  composed  of  37 — 
43%  of  zinc,  37 — 12%  of  tin,  and  17 — 24%  of  lead. 

— T.  H.  Bu. 

Ores;  Process  of  concentrating .     J.  T.  Terry, 

juu.,  Assignor  to  Terry  Mining  and  Metallurgical 
Corp.,  Salt  Lake  City,  Utah.  U.S.  Pat.  1,334,420, 
23.3.20.     Appl.,  16.1.19. 

The  powdered  ore  is  treated  in  water  containing  a 
metal-ammonia  salt,  and  the  concentrate  is  re- 
covered by  flotation. — B.  N. 

Copper;  Method  and  apparatus  for  precipitating 

from  hot  solutions.       F.  Laist,  Anaconda, 

Mont.  U.S.  Pat.  1,333,985,  16.3.20.  Appl.,  8.9.19. 

A  copper-bearing  material  is  leached  with  an  acid 
solution,  and  the  copper-rich  solution  is  impreg- 
nated with  sulphur  dioxide  and  heated  to  precipi- 
tate the  copper.  The  steam  is  used  to  preheat 
another  quantity  of  solution. — T.  H.  Bu. 

Sulphidation  and  flotation  of  minerals.  J.  W. 
Thompson,  Superior,  Ariz.,  and  J.  T.  Terry,  jun., 
Salt  Lake  City,  Utah,  Assignors  to  Metals  Re- 
covery Co.,  New  York.  U.S.  Pat.  1,334,720, 
23.3.20.     Appl.,  16.11.16. 

Sulphidation  of  ores  preparatory  to  flotation  is 
carried  out  in  an  apparatus  consisting  of  a 
number  of  centrifugal  pumps,  means  for  feeding 
the  ore  pulp  to  the  first  of  the  pumps,  and  means 
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for  supplying  hydrogen  sulphide  between  the 
pumps  so  that  it  ia  intnrKit.lv  mixed  with  tho  pulp. 

—J.  W.  D. 

Hulphidation  and  fiutatiun  of  ores.     J.  W.  Thomp- 
Saperior,  Aru.,  Assignor  to  Metals  Recovery 
i      .   New   York.       U.S.   Put.   1,334,721,  23.3.20. 
Aj.pl  .  16.11.16. 
Oxidised  ores  which  have  been  sulphidised  by  the 
W  ticn  of  a  soluble  sulphido  are  subjected  to  a  pre- 
liminary aeration  treatment  before  flotation. 

—J.  W.  D. 

Concentrating  oxidised  ores  by  tulphidation  and 
flotation.  Concentrating  oxidued  om  by  flota- 
tion. .1.  M.  Callow  and  J.  T.  Terry,  Jan., 
Salt  Lake  City,  I' tali,  and  J.  W.  Thompson, 
Superior,  Ariz..  Assignors  to  Metals  Recovers 
Co.,  New  York.  U.S.  Pate.  (A)  1,884,733  and  (n) 
1  884,734,  23.3.90.    Appl.,  16.11.16  and  25.11.16. 

The  ore  pulp  is  subjected  to  (a)  a  combined  sul- 
pludising  and  frothing  agent  treatment,  or  (b)   a 

fireli  miliary  treatment  with  a  frothing  agent,  fol- 
owed  by  sulphidation,  and  tho  resulting  sul- 
phidised  pulp  is  subjected  to  a  froth-flotation  pro- 
cess.—J.  Nv.  D. 

Furnace;  Smelting  .     A.  Jones,  Los  Angeles, 

Cal.,  Assignor  to  U.S.  Smelting  Furnace  Co., 
Belleville,  111.  U.S.  Pat.  1,334,459,  23.3.20. 
Appl.,  28.5.17. 

Thb  furnace  consists  of  a  cylindrical  body  with  re- 
movable conical  ends,  both  the  furnace  and  the  ends 
being  lined  with  refractory  material.  The  inner 
part  of  each  end  carries  a  supporting  track  for 
rotating  the  furnace,  and  the  outer  part  is  pro- 
vided with  a  central  opening. — J.  W.  D. 

Boasted  ores  containing  copper,  zinc,  silver,  etc. 
[e.g.    chloridised    pyrites    cinders'];    Process    for 

leaching  .     W.  Braumiiller,  Duisburg.    Ger. 

Pat.  309,161,  2.5.15.  Addition  to  307,648  (this 
J.,  1919,910  a). 

Thb  hot  roasted  mass  is  made  into  a  pulp  with  a 
little  of  the  leaching  liquid,  and  run  into  movable 
vessels  (trucks  or  vats),  from  which  it  is  transferred 
as  required  to  the  leaching  tanks.  By  this  means 
loss  of  material  is  avoided  and  the  distributing  de- 
vice can  be  either  dispensed  with  or  replaced  by  a 
simple  cone. — A.  R.  P. 

Pyrites  cinder;  Process  and  kUn  for  chloridising- 

roasting  of  .      J.   Simon,   Frankfort.      Ger. 

Pat.  317,601,  3.8.17. 

Pyrites  cinder  is  mixed  with  salt  and  0^-2%  of 
coke  breeze  and  fed  into  an  air-tight  shaft-kiln,  and 
air  is  blown  through  it  in  an  upward  direction. 
The  kiln  may  have  two  grates,  one  of  which  rotates 
so  as  to  ensure  continuous  removal  of  the  roasted 
product  and  thus  increase  the  output  of  soluble 
copper  with  a  minimum  quantity  of  salt. — A.  B.  S. 

Manganifi trous  slags  and  ores;  Process  for  working 

up by  wet  chlorination.     Farbenfabr.  vorm. 

F.  Bayer  und  Co.,  Leverkusen.  Ger.  Pat. 
809,378,  30.9.17. 

ICutOANHI  ores  or  slags  are  heated  at  a  high  tem- 
perature under  pressure  with  a  solution  of  ferrous 
chloride  (e.g.  spent  pickling  liquor).  The  man- 
ganese dissolves  as  chloride,  while  iron  is  precipi- 
tated (compare  Ger.  Pat.  307,174;  this  J.,  1919, 
951  a).— A.  R.  P. 

Elrriric  arc  welding,  cutting  and  repairing  [using 
alternating  current].  C.  J.  Holslag,  South 
Orange,  N.J.,  U.S.A.  Eng.  Pat.  126,271, 
11.11.18.   (Appl.  18,689/18.)   Int.  Conv.,  30.4.18. 


lloasting  of  ores  or  concentrates.  U.  C.  Tainton, 
Martinez,  Cal.,  U.S.A.  Eng.  Pat.  140,943, 
18.6.10.     (Appl.  14,989/19.) 

See  U.8.  Pat.  1,310,455  of  1919;  J.,  1919,  643  a. 

Boasting  furnace.  F.  Fouarge,  Swansea.  U.S. 
Pat.  1  .335,490,  30.3.20.  Appl.,  24.4.17.  Re- 
newed 4.2.20. 

See  Eng.  Pat.  102,595  of  1916;  J.,  1917,  142. 

Electric  blast-furnace.  J.  Bibby  and  J.  O.  Boving, 
Assignors  to  Electro-Metals,  Ltd.,  London.  U.S. 
Pat  1,336,017,  6.4.20.     Appl.,  16.1.19. 

Sn   Kng.  Pat.  132,616  of  1918;  J.,  1919,  867  a. 

Zine    solutions;    Purification    of    .      H.    L. 

Salman  and  S.  Field,  Assignors  to  Tho  Metals 
Kxtraction  Corporation,  Ltd.,  London.  U.S.  Pat. 
1,336,386,  6.4.20.     Appl.,  12.5.19. 

See  Eng.  Pat.  138,948  of  1918;  preceding. 


XL-ELECTRO-CHEMISTRY. 

Electric    furnaces;    Step    induction   regulator   for 

.     P.  B.  Short.     Trans.  Amer.  Electrochem. 

Soc.,  1920,  35—42.     [Advance  copy.] 

A  detailed  description  is  given  of  an  electrical  con- 
trol equipment  recently  designed  for  twenty  electric 
furnaces  in  Norway,  consisting  of  a  combination 
induction-type  regulator,  a  selector  switch,  a 
transfer  switch,  a  series  transformer,  and  a  suitable 
panel  for  meters  and  switches. — B.  N. 

Electrolysis  of  alkali  salts.    Van  Laer.    See  VII. 

Ferrates.     Grube  and  Gmelin.     See  VII. 

Patents. 

Primary  galvanic  batteries  with  unalterable  electro- 
lyte. E.  W.  Jungner,  Kneippbaden,  Sweden. 
Eng.  Pat.  118,843,  30.8.18.  (Appl.  14,106/18.) 
Int.  Conv.,  4.9.17. 

An  electropositive  porous  carbon  electrode  having 
one  surface  exposed  to  the  air,  and  a  substance, 
capable  of  facilitating  depolarisation  by  the  oxygen 
of  the  air,  deposited  on  this  surface,  is  floated  on 
the  electrolyte,  so  that  the  air-depolarising  sub- 
stance is  only  partly  soaked  by  tho  liquid.  The 
electrode  may  be  made  in  the  form  of  a  frame  con- 
taining pieces  of  electrically  conducting  carbon, 
with  plates  or  ribs  pressed  against  the  carbon  pieces 
by  springs  serving  as  terminals  for  the  electrode. 
An  oxide  of  a  metal  (Cu,  Ag,  Mn,  Hg)  may  be  used 
as  the  depolarising  substance.  The  cell  may  be 
covered  by  a  porous  cover,  admitting  air  to  the  air- 
depolarising  substance,  but  preventing  or  delaying 
evaporation  from  the  electrolyte.  The  electro- 
negative electrode  may  be  composed  of  zinc,  iron, 
tin,  lead,  or  aluminium  in  an  electrolyte  of  a  sodium 
or  potassium  salt,  or  iron,  tin,  or  lead  in  an 
ammonium  salt  electrolyte,  the  latter  also  contain- 
ing not  more  than  10%  of  an  alkali  metal  or 
ammonium  hydroxide  or  carbonate.  The  metal 
combines  with  the  acid  radical  of  the  electrolyte, 
whilst  a  soluble  alkali  hydroxide  is  also  formed, 
which  transforms  the  electronegative  metal  into  an 
insoluble  hydroxide,  regenerating  the  original 
electrolyte.  Tho  metallic  electrode  may  consist  of 
a  horizontal  grate  with  vertical  parallel  bars  or  ribs 
connected  together,  the  limbs  being  of  different 
length,  and  with  an  extension  outsido  the  cell  for 
manually  imparting  a  shaking  motion  to  the 
electrode  so  as  to  remove  tho  deposited  metallic 
hydroxide. — B.  N. 
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Moulded    articles     [insulators,     resistance     blocks. 

etc.};  Manufacture  of  .     The  British  West- 

inghouse  Electric  and  Manufacturing  Co.,  Ltd.. 
London.  From  Westinghouse  Electric  and 
Manufacturing  Co.,  East  Pittsburg,  Pa..  U.S.A. 
Eng.  Pat.  124,669,  10.9.18.     (Appl.  14,722/18.) 

Dry  hydraulic  cement  is  mixed  with  a  dry  fusible 
impregnating  material,  such  as  resin  or  pitch,  pre- 
ferably coumarone  or  indene-resin,  with  or  without 
addition  of  asbestos  and  barytes  or  other  inert  filler  ; 
the  mixture  is  wetted,  moulded,  allowed  to  set,  and 
then  heated  to  fuse  the  impregnating  material. 

Electro-osmotic  process   for   removing    water  from 
materials.    Elektro-Osmose  A.-G.  (Graf  Schwerin 
Ges.),     Berlin.       Eng.     Pat.     1*5,817,     25.6.18. 
(Appl.  10,455/18.)     Int.  Conv.,  20.10.17. 
Water   is   removed   electro-osmotieally   from   vege- 
table, animal,  or  mineral  substances  by  first  treat- 
ing the  material,   which  is  to  be  dried,   with  the 
water-containing    electrolyte    flowing    away    from 
material   under   electro-osmotic  treatment:   or   the 
material  may  be  brought  to  the  osmotic  apparatus 
in  the  form  of  a  thin  magma,  by  washing  it  from  its 
natural  bed  by  a  jet  of  water  obtained  from   the 
liquid  flowing  away  from  material  under   electro- 
osmotic  treatment. — B.  N, 


Displacement  of  liquids  in  materials  [e.g.,  nitro- 
celhdose~]  by  other  liquids,  by  the  aid  of  electro- 
osmosis;  Process  for .     Elektro-Osmose  A.-G. 

(Graf  Schwerin  Ges.),  Berlin.  Ger.  Pats. 
(a)  305,512,  18.3.17.  (b<  307,701,  6.6.17,  and  (c) 
307,702,  21.6.17. 

(a)  The  material  to  be  treated  is  subjected  to  the 
action  of  the  electric  current  between  electrodes, 
the  displacing  liquid  being  introduced  at  one  elec- 
trode and  the  displaced  liquid  removed  at  the  other. 
The  material  is  separated  from  the  electrodes  by 
diaphragms.  The  process  is  accelerated  by  the  use 
of  electrolytes,  viz.,  by  those  containing  OH-ions  if 
the  liquid  moves  towards  the  cathode  and  by  those 
containing  H-ions  if  it  moves  towards  the  anode. 
In  displacing  water  from  nitrocellulose  by  alcohol, 
for  example,  alcohol  is  fed  in  at  the  anode,  and  the 
displaced  water  collects  at  the  cathode,  both  elec- 
trodes being  perforated.  The  cellulose  bodies  for 
which  the  process  is  particularly  suitable,  are,  for 
electro-osmotic  purposes,  almost  without  exception 
electro-negative,  so  that  the  process  is  favourably 
influenced  by  the  addition  of  a  small  quantity  of 
ammonia,  caustic  soda,  etc.  (b)  The  displacing 
liquid  is  introduced  and  the  displaced  liquid  re- 
moved at  places  corresponding  to  the  specific 
gravities  of  the  respective  liquids.  For  example, 
the  displaced  fluid  is  drawn  off  at  the  lowest  point 
if  its  specific  gravity  is  greater,  and  at  the  highest 
point  if  its  specific  gravity  is  lower,  than  that  of 
the  displacing  fluid.  (c)  The  displacing  fluid  is 
cooled  before  use,  enabling  stronger  currents  to  be 
employed  without  the  risk  of  attaining  dangerous 
temperatures. — J.  S.  G.  T. 

Electro-osmotic  dehydration   of  animal,   vegetable, 

and     mineral     substances ;     Process     for     . 

Elektro-Osmose  A.-G.  (Graf  Schwerin  Ges.), 
Berlin.     Ger.  Pat.  316,444,  14.2.18. 

A  moving  electrode  is  employed  which  serves  also 
as  a  conveyor  for  the  material  to  be  treated.  The 
electrode  may  be  in  the  form  of  an  endless  band, 
which  is  periodically  displaced  relatively  to  the 
other (stationaTy)electrode,  for  the  purpose  of  filling 
the  dehydration  space,  and  relatively  to  a  scraper 
or  to  the  material  itself  for  purposes  of  emptying. 
The  band  electrode  is  also  provided  with  a  suitable 
cut-out  for  purposes  of  emptying. — J.  S.  G.  T. 


Electro-osmotic  dehydration  apparatus;  Process  for 
feeding  material  to  be  treated  in .  Elektro- 
Osmose  A.-G.  (Graf  Schwerin  Ges.),  Berlin.  Ger. 
Pat.  316,494,  21.10.17. 

The  material  to  be  treated  is  fed  along  those 
electrodes  at  which  liquid  is  removed,  the  feed 
opening  being  placed  adjacent  to  this  electrode,  or 
the  channels  for  feeding  the  material  passing 
through  the  electrodes.  The  fresh  material  thus 
meets  a  very  fluid  mass  of  material,  which  opposes 
very  little  resistance  to  its  passage,  and  the  layer 
of  dehvdrated  material  is  not  disturbed. 

—J.  S.  G.  T. 

Electro-osmotic  dehydration  apparatus.  Elektro- 
Osmose  A.-G.  (Graf  Schwerin  Ges.),  Berlin.  Ger. 
Pat,  316,495,  21.10.17. 

Distance  pieces  in  the  form  of  pegs,  frames,  etc., 
and  insulated  from  one  of  the  electrodes,  are  dis- 
posed between  the  electrodes.  The  channels  for 
conveying  the  material  to  be  treated  may  serve  also 
as  distance  pieces,  being  for  this  purpose  mechani- 
cally attached  to  the  electrode  at  which  the  dried 
material  is  separated. — J.  S.  G.  T. 

Electro-osmotic  dehydration   of  vegetable,  animal 

and    mineral    materials;    Apparatus    for    . 

Elektro-Osmose     A.-G.     (Graf     Schwerin     Ges.), 
Berlin.     Ger.  Pat.  316.496,  21.10.17. 

The  material  to  be  treated  is  subjected  to  treatment 
in  a  so-called  chamber-press,  the  plates  of  which  are 
employed  as  electrodes,  one  or  both  of  these  being 
of  a  permeable  nature.  The  frames  are  provided 
with  channels  covered  with  filter-cloth  or  wire 
gauze  and  connected  to  an  outlet  channel. 

—J.  S.  G.  T. 

Electrodes    for    electro-osmotic    purposes;    Double 

.       Elektro-Osmose     A.-G.     (Graf    Schwerin 

Ges.),  Berlin.     Ger.  Pat.  316,593,  21.10.17. 

A  grid  of  corrugated  sheet  iron  is  covered  on  both 
sides  with  a  thin  removable  layer  of  wire  gauze. 
Alternatively,  two  perforated  metal  sheets  may  be 
connected  by  bolts  or  the  like  and  covered  on  both 
sides  with  wire  gauze. — J.  S.  G.  T. 

Electrodes  for  electric  furnaces.  Det  Norske  Aktie- 
selskab  for  Elektrokem.  Ind.  Norsk  Industri- 
Hvpotekbank.  Christiania.  Eng.  Pat.  137,811, 
8.9.19.     (Appl.  22,068/19.)     Int.  Conv.,  17.1.19. 

An  electrode  consisting  of  a  metallic  casing  filled 
with  a  carbonaceous  mass  (see  Eng.Pats.  116,853  and 
119,018;  this  J.,  1918,  429a,  661a)  is  heated  to  a 
comparatively  low  temperature,  preferably  in  the 
furnace  in  which  it  is  to  be  used,  part  of  the  heat 
being  generated  by  current  passed  into  the  mass 
through  the  metal  casing.  Internal  ribs,  with  or 
without  projections  on  the  casing,  ensure  good 
electrical  contact  between  the  internal  mass  and 
the  casing,  and  the  latter  is  provided  also  with 
holes  through  which  the  gases,  evolved  during  the 
baking,  escape.  The  casing  is  made  in  sections,  so 
that  as  the  lower  part  is  consumed  a  fresh  section 
may  be  added  to  the  top  containing  the  stamped 
electrode  mass. — B.  X. 

Electrode.  K.  Tornberg.  Lvnn,  Mass.,  Assignor  to 
General  Electric  Co.  U.S."  Pat.  1,334,820,  23.3.20. 
Appl.,  28.8.18. 
The  electrode  comprises  a  metal  tube,  a  film  of 
water-glass  on  the  inner  surface  thereof,  a  filling 
of  magnetite  mixture  in  the  tube,  and  a  seal  on  the 
top  of  the  filling  consisting  of  a  solidified  button  of 
plastic  material  having  about  0'5%  of  anhydrous 
potassium  fluoride  incorporated  in  it. — B.  N. 
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.„  deetrod**;  Production  <•/  »  strong  protec- 

.    Ges.  iur  Teerverwertung- 

m.  b.  EL,  Duisberg-lieiderioh.    Q«r.  Pat.  816, 1"'". 

6.11.17. 

\  i.htini:  which  does  inn  flake  ofl  at  tlio  tempera- 

tare  "i  the  electric  fumnce  is  produced  by  treating 

the  electrodes  after  bakinfc,  and  while  hot,  with  a 

inixtiiro  of  metallic  oxide*  and  water-glass  or  like 

substance. — J.  S.  G.  T. 

Klrctnc  furnace:    B.  Benton,  Loughborough.   Eng. 

;i  6  L9  (Appl.  ■1,881/lft) 
\  vnniiM.  electric  Furnaoe  oompriaaa  a  stationary 
and  a  body  portion  adapted  to  bo  rotated  rela- 
tively to  the  baee,  the  latter  being  provided  with 
,i  discharge  opening  through  which  the  material  is 
uniformly  t.-d  downwards  by  rotation  of  the  upper 
portion.  The  upper  and  lower  portions  are  separ- 
ated  l.v    .i    wat.r--.-al    into   which    UOWS   water   pro- 

jeoted  on  to  the  furnaoe  for  cooling  purposes;  the 
overflow  passes  over  the  outer  Mir! ate  of  the  base 
of  the  furnace.  To  enaure  uniform  clearance  at 
the  adjacent  extremities  of  the  upper  and  base 
portions  of  the  furnace,  a  circular  lining  consist- 
ing of  detachable  segmental  plates  is  provided 

etrU  furnace.     P.  de  Miles,  New  York.     U.S. 

p  (a)    1,317,863   and   (u)   1,317,864,    7.10.19. 

Appl.,  86.1.18. 
\  <  m  >  i'ii.e  of  electrically  resistant  material  is 
mpported  by  a  number  of  spaced  electrodes,  which 
in  turn  ar.'  supported  by  arms,  and  means  are  pro- 
vided for  exerting  pressure  on  the  electrodes  to 
.  ause  them  to  make  good  contact  with  the  crucible. 
(b)  An  electrical  resistance  rod  extends  through  a 
hollow  casing  and  is  engaged  by  spaced  electrode 
terminals,  and  means,  insulated  from  the  electrodes, 
are  provided  for  exerting  pressure  on  the  electrodes 
to  ensure  good  contact  with  the  resistance  rod. 

frie  finnace.  \V.  K.  Booth,  Assignor  to  The 
Booth  Klectric  Furnace  Co.,  Chicago,  111.  U.S. 
Pat.  1,332,795,  2.3.20.  Appl.,  3.2.19. 
The  furnace  body,  with  contact  members  mounted 
on  it,  is  supported  so  that  it  can  turn  on  an  axis, 
adjustable  electrode  clamps  being  supported  on  the 
ends  of  the  furnace  body  and  engaging  the  elec- 
trodes extending  through  the  ends.  The  contact 
members  are  connected  with  the  clamps  by  flexible 
<onductors  supplying  current  through  a  second  set 
of  contact  members  engaging  the  first^named 
contacts. — B.  N. 

Electric  furnace  and  method  of  operation.  L.  C  H. 
Groeger,  Chicago,  III.  U.S.  Pat.  1,333,914, 
16.3.20.     Appl.,  5.4.19. 

The  heating  chamber  of  the  furnace  is  provided 
with  a  hearth  terminal  and  a  number  of  co-acting 
tide  electrodes  which  extend  towards  each  other 
from  the  sides,  and  are  so  disposed  above  the  bath 
as  to  enable  an  arc  to  be  established  directly  between 
their  inner  ends.  The  electrodes  may  be  tilted, 
and  an  arc  may  be  established  directly  between 
the  electrodes,  or  between  the  electrodes  and  the 
bath,  with  the  circuit  completed  through  the  hearth 
•iinal. — B.  N. 

Klectric  furnace.  M.  R.  Trembour,  Watervliet, 
K.Y.,  Assignor  to  Ludlum  Electric  Furnace 
Corp.,  Albany,  NY.  U.S.  Pat.  1,333,9.30,  16.3.20. 
Appl.,  84.8.16. 

The  Furnaoe  is  provided  with  a  molting  hearth, 
ovoid  in  plan,  and  with  a  dished  bottom  constricted 
towards  the  opposite  ends  of  its  major  axis,  where 
doors  are  placed  for  charging  and  discharging.  A 
removable  Ion  arched  roof,  similar  to  the  hearth 
in  shape,   is  provided  with  arches  at   the  opposite 


ends  oi  its  major  axis,  thus  completing  tho  door 
openings,  Vertioally-adjuatabla  eleotrodee,  pass- 
ing through  the  roof,  are  arranged  along  the  major 

axis  of  the  furnaoe. — B.  N. 

cfrte]   fvrnaci    for  endotkermic  pat   reaetioiM 
[e.g..    oxidation    of    nitrogen].      Elektrochem. 

Werke,    C.m.h.ll.,    Berlin.        (ier.    I'at.   316,349, 

24.8.17.     Addition  to  868,410. 

The  gas.s,   after  passing  through   th«  hot  zone  be- 

bween  the  electrodes,  are  conveyed  through  a  long, 
water-cooled   tube  constructed  of  a  thin  material 

which    is   a    good    coiidiietor    ■  md    ol    such    a 

diameter  that   the  velocity  ol   the  gases  through  tho 

tube  is  several  hundred  metres  per  second.  The 
temperature  is  reduced  almost  instantaneously  by 
about  1000°  C,  and  a  nitric  oxide  concentration 
of  2"5%  is  attained. — L.  A.  0. 

Electrochemical   reactions  in  gases  and   vapour  by 
means  of  the  alternating  discharge;  I'rocess  and 

apparatus  for  effecting .     H.  Spiel,  Vienna. 

Gar.  Pat.  317,502,  19.7.18.  Int.  Conv.,  19.7.17. 
An  absorbing  liquid  functions  as  one  or  other  of  the 
electrodes  or  as  an  auxiliary  electrode.  The  arc  is 
struck  between  a  liquid  surface  and  a  tubular  elec- 
trode through  which  a  brisk  stream  of  drops  flows. 
Electrolytic  decomposition  of  the  absorbing  liquid 
is  prevented  by  employing  current  of  frequency 
abovo  500  per  sec.  In  this  manner  air  may  be 
converted  into  an  aqueous  solution  of  nitric  acid, 
In  similar  manner,  by  discharge  of  oxygen  in  the 
presence  of  organic  or  inorganic  liquids,  oxidation 
processes  may  be  effected,  and  hydrogenation  and 
chlorination  similarly  in  presence  of  hydrogen  and 
chlorine  respectively.  Organic  substances  may  be 
synthesised  by  the  discharge  of  carbonaceous  gases 
or  vapours  over  water  and  other  liquids. 

—J.  S.  G.  T. 

Electrolytic  cell.  U.  C.  Tainton,  Johannesburg, 
Transvaal.  U.S.  Pat.  1,334,419,  23.3.20.  Appl., 
5.11.18. 
The  cell  comprises  a  casing  consisting  of  a  number 
of  ring  sections  secured  together,  with  a  fixed  elec- 
trode, provided  with  a  central  opening,  secured  in 
the  interior  of  each  alternate  casing.  A  shaft,  ex- 
tending through  the  casing,  is  journaled  in  and 
insulated  from  the  head  members,  and  electrodes 
are  secured  on  the  shaft  at  points  intermediate 
of  the  fixed  electrodes.  A  rotary  motion  is  given 
to  the  shaft  and  electrodes  carried  by  it.  Means 
are  provided  for  passing  an  electrolyte  from  one 
end  of  the  casing  to  the  other.  Each  fixed  electrode 
is  enclosed  in,  but  spaced  from,  a  fabric  covering, 
forming  a  chamber  about  each  fixed  electrode  for 
the  reception  of  an  electrolyte,  and  preventing  the 
circulating  electrolyte  from  mixing  with  tho  one 
about  the  fixed  electrodes  and  from  coming  in  con- 
tact with  the  latter.— B.  N. 

[Electrolytic!  oxygen  and  hydrogen  generator.    G. 
"  Miller,  Los  Angeles,  Cal.     U.S.  Pat.   1,334,668, 

23.3.20.  Appl.,  17.6.19. 
A  cell  member,  open  at  one  end  and  closed  at  the 
other,  made  of  non-metallic,  non-conducting,  non- 
absorbent  material  and  having  a  transverse  par- 
tition, is  mounted  in  a  receptacle  containing  an 
electrolyte  with  the  open  end  downwards,  the  trans- 
verso  partition  being  spaced  slightly  above  the  floor 
of  tho  container,  and  electrodes  are  mounted  within 
the  chambers  with  a  gas  conduit  leading  from  each 
of  them.— B.  N. 

Electro-osmoticalty  removing  liquids  from  materials; 

Apparatus  for .    Elektro-Osmose  A.-G.  (Graf 

Schwerin    Ges.),    Berlin.      Eng.    Pat.     135,818, 
25.6.18.    (Appl.  10,467/18.)    Int.  Conv.,  20.10.17. 

See  Gcr.  Pat.  316.495  of  1917;  preceding. 
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Electrolytic  cell.  J.  Harris,  Lakewood,  Ohio,  U.S.A. 
Eng.  Pat.  140,563,  21.2.19.     (Appl.  4382/19.) 

See  U.S.  Pat.  1,297,157  of  1919;  J.,  1919,  425  a. 

Electrolytic  cell.  H.  C.  Jenkins,  London.  U.S. 
Pat.  i,335,338,  30.3.20.     Appl.,  3.9.19. 

See  Eng.  Pat.  132,561  of  1918;  J.,  1919,  829  a. 

Electric  furnace.  C.  W.  Speirs,  Assignor  to 
Morgan  Crucible  Co.,  London.  U.S.  Pat. 
1,335,079,  30.3.20.     Appl.,  10.6.19. 

See  Eng.  Pat.  129,760  of  1918;  J.,  1919,  686  a. 

Electrical  treatment  of  gases.  U.S.  Pats.  1,333,790 
and  1,334,231.    .See  I. 

Electrical  purification  of  gases.  Ger.  Pats.  316,498. 
318,432,  and  318,772.    See  I. 

Electrical  filter.    U.S.  Pat.  1,334,160.    See  I. 

Electrical  heater.    Ger.  Pat.  317,302.    See  I. 

Copper  sulphate  and  hydrogen.  Ger.  Pat.  317,691. 
See  VII. 

Pencil  drawings.     Ger.  Pat.  317,444.     See  XIII. 

Alcohol  and  ethyl  acetate.  Eng.  Pat.  140,115. 
See  XX. 

Succini/ldiacetic  acid  esters.  Ger.  Pat.  300,672. 
See  XX. 


XII.— FATS;    OILS;    WAXES. 

Oils   and   fats;    Purification   of   .     B.    Lach. 

Oel    u.    Fettind.,    1919,    1,    363—364,    389—391, 
414—416.     Chem.  Zentr.,  1920,  91,  II.,  251. 

Various  fats  and  oils  can  be  purified  by  treatment 
with  nascent  hydrogen  (zinc  and  acid).  A  white 
product  may  thus  be  obtained  from  dirty  tallow, 
and  the  method  gives  good  results  with  distilled 
olein.  Rancid  fats  may  be  rendered  fit  for  use  by 
boiling  them  with  live  6team,  and  treating  them 
while  boiling  with  1  to  2%  of  alum,  which  is  added, 
little  by  little,  as  a  concentrated  solution.  The  fat 
is  neutralised  etc.  after  an  hour.  The  method  is 
applicable  to  bone  fat,  margarine,  etc. — C.  A.  M. 

Soap;  Analysis  of  .        Weber.     Seifens.-Zeit., 

1919,  46,  652.  Chem.-Zeit.,  1920,  44,  Rep.,  98. 
For  factory  control  water  in  soap  is  best  deter- 
mined by  Fahrion's  method  (J.,  1910,  1065)  when 
carbonates  are  absent,  but  for  the  analysis  of  filled 
soaps,  lubricating  soaps,  and  soap  powder  distilla- 
tion with  xylene  gives  the  best  results.  Free  alkali 
is  determined  by  Davidsohn's  method,  a  solution  of 
the  soap  in  60- — 70%  alcohol  being  treated  with 
barium  chloride,  and  then  titrated  with  standard 
acid  without  filtering.  Alkali  carbonate  is  deter- 
mined by  direct  titration  of  a  50%  alcoholic  solution 
of  the  soap,  and  deducting  the  amount  of  acid 
neutralised  by  the  free  alkali.  In  determining  the 
fatty  acids  by  extraction  with  ether,  the  ethereal 
solution  is  left  for  12  hours  over  dehydrated  sodium 
sulphate,  and  then  filtered,  and  the  residual  sodium 
sulphate  washed  with  ether.  In  the  case  of  soaps 
containing  coconut  or  palm-kernel  oils,  Gold- 
schmidt's  method  is  used.  After  evaporation  of  the 
ether,  2  to  3  grms.  of  the  fatty  acids  is  titrated 
with  N /2  alcoholic  alkali  solution,  and  the  result 
calculated  on  1  grm.  of  fatty  acids.  Four  grms.  of 
the  soap  is  then  dissolved  in  sodium  silicate  solu- 
tion, and  treated  with  hydrochloric  acid,  the  fatty 
acids  extracted  with  ether,  the  ethereal  solution 
washed  with  sodium  chloride  solution  and  evapor- 
ated, and  the  residue  dissolved  in  about  55  c.c.  of 
neutral  alcohol  and  treated  as  described. — C.  A.  M. 


Myricyl     alcohol;     Brodie's    ■ .       A.     Gascard. 

Comptes  rend.,  1920,  170,  886—888. 
By  careful  analysis  of  the  corresponding  iodide  and 
comparison  of  the  alcohol,  iodide,  and  corresponding 
saturated  hydrocarbon  with  known  adjacent  mem- 
bers in  the  same  series,  it  is  shown  that  the  myricyl 
alcohol  obtained  from  beeswax  has  the  formula 
CajH63OH.    (C/.  J.  C.  S.,  June.)— W.  G. 

Patents. 

Fafs,  oils,  and  waxes  and  their  acids;  Process  for 

deodorising .  Vereinigte  Chem.  Werke  A.-G., 

and  K.  Liidecke,  Charlottenburg.  Ger.  Pat. 
317,448,  22.1.18. 
Fats  or  the  like,  after  hydrolysis  of  the  neutral 
constituents,  are  treated  with  chlorine,  and  the  pro- 
ducts are  hydrolysed  by  heating  in  the  absence  of 
water  with  the  addition  of  substances  capable  of 
absorbing  hydrochloric  acid.  Tha  product  is  dis- 
tilled with  superheated  steam  under  reduced  pres- 
sure, yielding  a  fat  free  from  odour  and  suitable 
for  use  in  soap  manufacture. — L.  A.  C. 

Lipase;   Manufacture   of  preparations   containing 

.    R.  Wiilstatter,  Munich.  Ger.  Pat.  317,503, 

25.9.18.     Addition  to  316,504  (J.,  1920,  306  a). 

Lipase  is  absorbed  from  emulsions  or  suspensions  by 
large  feed-shaped  granules  of  pumice  stone,  wood 
or  animal  charcoal,  diatomite,  or  the  like.- — L.  A.  C. 

Liquids  or  solutions  insoluble  in  water;  Process  for 

dissolving    or    emulsifying    .      Chem.    Fab. 

Florsheim,  Dr.  H.  Noerdlinger,  Florsheim.     Ger. 
Pat.  314,017,  19.12.15. 

Sulphonated  compounds  prepared  according  to 
Ger.  Pat.  (J.,  1920,  164a)  are  employed  for  emulsi- 
fying or  rendering  miscible  with  water  liquids  which 
in  themselves  are  immiscible  therewith.  Mineral 
or  fatty  oils  mixed  with  the  sulphonated  compounds 
can  be  used  as  drilling  oils  or  lubricants.  Disin- 
fectant liquids  are  made  with  mixtures  of  these 
compounds  with  phenols  or  tar  oils ;  laundry  or  fat- 
removing  liquids  by  combining  them  with  hydro- 
carbons of  the  aromatic  series  or  with  chloro  de- 
rivatives of  aliphatic  or  aromatic  hydrocarbons; 
and  with  various  other  substances,  mixtures  useful 
in  the  textile,  dyeing,  and  leather  industries  are 
prepared. — J.  F.  B. 

Tar   soap;    Manufacture    of   .       W.    Schmidt, 

Elberfeld,  and  E.  Heuser,  Darmstadt.     Ger.  Pat. 
316,258,  15.3.18. 

Wood-,  lignite-,  or  coal-tar  is  extracted  with  water 
to  dissolve  volatile  organic  acids,  and  is  then  saponi- 
fied to  prepare  a  tar  soap.  The  aqueous  extract  it: 
evaporated  to  remove  the  volatile  acids,  and  the 
dissolved  tar,  which  separates  as  a  syrupy  liquid, 
may  also  be  saponified. — L.  A.  C. 

Washing    and    cleaning;    Process    for    .      K. 

Horkenbach,  Duisberg.  Ger.  Pat.  317,402,  13.9.17. 

A  detergent  is  used  containing  sodium  carbonate 
or  a  mixture  of  sodium  carbonate  and  water-glass, 
together  with  1  to  5%  of  a  dried  extract  from  peat 
or  humic  coal.  The  extract  is  prepared  by  treating 
the  peat  or  humic  coal  with  water  or  an  alkaline  or 
acid  solution,  either  at  the  usual  or  high  tempera- 
tures, and  under  either  normal  or  reduced  pressure, 
separating  insoluble  matter,  and  evaporating  the 
colloidal  solution  obtained. — L.  A.  C. 

Catalysts.    U.S.  Pat.  1,335,161.    See  I. 

Fatty  acids  from  wood  tar   etc.    Ger.  Pat.  315,417. 
See  III. 

Linseed   oil   substitute.     Ger.    Pat.   317,731.     See 
XIII. 
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XIII.    PAINTS  ;   PIGMENTS  ;    VARNISHES ; 
RESINS. 

.  Hack:   its  properties  and  uses.     G.  St.  J. 
Perrott  and  H.  Thieasen.     .1.   [nd.   E!ng.  Chem., 
:  331. 

Most  iii  the  i  arbon  black  now  manufactured  in  the 

:  St. u.-;  is  made  by  the  "channel"  system. 
in  which  the  black  from  natural  gas  is  deposited 
npon  tli  ■  smooth  under  surface  of  steel  channels  by 

nt  burners  :i  to  A  in.  below  thorn.    The  chan- 

■  .'  arranged  in  tables  of  eight,  and  are  given 
reciprocating  motion  whereby  the  deposited 
black  is  scraped  from  them  into  hoppers.    The  qual- 
ity of   the   product   van.";   with   the  amount  of  air. 
tii.-  -.| I  of  scraping,  and  the  pressure  of  the  gas. 

irdance  with  the  conclusions  of  Hone  and  hi-* 
co-workers  (J.,  1915,  786),  gases  rich  in  ethane  and 
higher  homologni  ■  ater  yields  of  carbon  by 

tlii-  method,  The  temperature  of  the  channels  is 
maintained  at  about  .'i'*1    C.    At  the  present  time 

only  relatively  small  quantities  of  lampblack  are 
used  for  printers'  ink.  and  then  only  in  admixture 
with  carbon  black.  Carbon  black  is  used  in  rubber 
mixings  and  in  the  paint  trade:  its  sp.  gr.  is  l'S 
and  it  has  a  greater  tinting  and  covering  capacity 
than  any  other  black.  Testing  mtthodt:  The  tint- 
ing strength  and  colour  are  estimated  by  compari- 
son with  a  standard  black,  the  former  with  a  mix- 
ture of  the  black  and  zinc  oxide  and  the  latter  with 
the  black  itself,  in  both  cases  mixed  with  oil. 
Chemical  tests  include  those  for  moisture,  ash.  and 
acetone  extract.  An  acetone  extract  exceeding 0"1% 
indicates  adulteration  with  a  poorly  calcined  lamp- 
black. A  sample  containing  more  than  0'2/..  ash  is 
probably  adulterated  with  mineral  black  or  char- 
coal. Moat  blacks  for  ink  contain  2 — 4%  moisture, 
though  certain  kinds  may  contain  up  to  7%.  Some 
blacks  will  absorb  as  much  as  10  of  their  weight 
of  moisture.  Specifications  are  suggested  for  print- 
ing ink.  rubber,  and  paint.  The  use  of  the  torsion 
riscosimeter  will  indicate  the  behaviour  of  a  black 
in  practice.  Winn  equal  weight  of  blacks  with  the 
Same  amount  of  raw  linseed  oil  are  tested  by  means 
of  Mac.Michael's  apparatus  (J.,  1915,  1226),  the 
lowest  readings  are  given  bv  those  kinds  valued  by 
ink  makers  for  their  "  length."  Chemical  anah/sis: 
Carbon  blacks  contain  85 — 95^  amorphous 
Carbon,  17  water.  0'5— 0*8  hydrogen,  and 
2 — 8%  oxygen  (partly  as  CO  and  CO,,  partly 
as  fixed  oxygen).  A  black  yielding  a  "  long  " 
ink  is  usually  low  in  carbon  and  high  in  volatile 
matter  and  oxygen,  whilst  "shorter"  blacks 
show  the  reverse.  Typical  analyses  are  given.  As 
a  rule.  "  long  "  blacks  are  more  hygroscopic  than 
"short"  blacks.  They  may  also  be  distinguished 
microscopically  in  freshly-prepared  mixtures  with 
their  lithographic  varnish,  "short"  blacks  gradu- 
ally agglomerating  into  groups  of  20  to  100 
particles,  whereas  the  particles  of  "long"  blacks 
remain  completely  dispersed  after  several  hours. 
— C    A    M. 

Fin.jtr-pnnts.     Mitchell.     See  XXIII. 

Patents. 

White  :/  oxide]  pigment ;  Manufacture  of 

.    A.  L.  Barbe,  Asnieres,  France.     Eng.  Pat. 

140,301,34.7.19.    (Appl.  18,392/19.) 

Antimony  oxide  obtained  by  roasting  the  sulphide 
is  separated  and  introduced  as  an  aqueous  suspen- 
sion into  a  vat  fitted  with  agitators.  An  alkaline 
-oliuion.  preferably  lime,  is  then  added,  the  mix- 
ture well  agitated,  and  a  current  of  oxygen  or 
■  omprened  air  forced  in  by  means  of  a  pipe  fitted  to 
the  lower  part  of  the  vat  until  any  sulphite  present 
is  eliminated. — A.  de  \V. 


Pointing  and  priming  com  positions;  Manufacture 
of  .  Flakes  A./S..  and  E.  Schou,  Copen- 
hagen. Eng.  Pat.  140,147,  4.1.19.  (Appl.  890/19.) 

I'mnts  or  priming  compositions  are  prepared  by 
I  i . >  1 1  \  adding  oleaginous  materials,  e.g.,  dryiug 

oils,    \ain  lotions  of   waxes  or    tars,  etc.,   to 

a  thin,  ropy,  aqueous  soluti.ni  ol  emulsifying  in- 
gredients, if.,  a  thin  solution  or  fine  mixture  of 
starch,  casein,  glue,  gum-,  or  the  like  winch  is 
kept  in  conata.nl  motion,  the  emulsion  being  there- 
after treated  by  homogenising  machinery  so  that 

the  particles  of  the  oleaginous  material  are  reduced 

to  a  minutely  divided  state  (diam.  10u  or  less). 
Further  proportions  of  oil  or  water,  or  pigment 
prepared    in    oil   or   water,    may    be    added    without 

destroying  the  omulsion. — A.  de  W. 

Betint    and    turpentine;    Recovery    of    from 

resinous   woods.       W.    11     Saw  ver,  Auburn,   Me. 
U.S.  Pat.  1,334,679,  23.3.20.    Appl.,  26.2.19. 

Chips  of  resinous  woods  are  treated  so  as  to  break 
down  the  cellular  structure  without  reducing  the 
fibre  length,  and  extracted  with  a  cold  volatile  alka- 
line solvent,  the  latter  being  then  separated  from 
the  wood  and  the  alkali  volatilised. — A.  de  W. 

Resin-emulsions ;  Preparation  of  .       Badische 

Anilin-   und   Soda-Fabrik,    Ludwigshafen.      Ger. 
Pat.   307,123,  23.1.17. 

Artificial  resins  and  resin-like  substances  such  as 
condensation  products  of  formaldehyde  with 
aromatic  compounds  are  dissolved  in  high-boiling 
organic  solvents,  and  these  solutions  intimately 
mixed  with  soap  solutions.  The  formaldehyde- 
naphthalene  condensation  product  (Ger.  Pat. 
207,743;  J.,  1909,  431)  gives  with  monochloro- 
benzene  and  Turkey-red  oil,  a  fine  emulsion  of  the 
consistency  of  ointment  which  is  miscible  with 
water  to  a  milk-like  translucent  liquid,  but  requires 
the  addition  of  gelatin  or  similar  substance  to  form 
dilute  preparations. — B.  V.  S. 

Resin  soaps;  Manufacture  of  .     O.  Braemer, 

Hamburg.     Ger.  Pat.  317.34  4,  2. .3.18. 

Xef.di.es  or  other  portions  of  conifers  containing 
turpentine  are  treated  with  oxidising  agents  and 
saponifying  agents,  such  as  alkalis,  either  con- 
secutively or  simultaneously.  The  oxidising  agent, 
e.g.,  sodium  peroxide  or  percarbonate,  swells  and 
opens  up  the  plant  tissue  and  promotes  the  extrac- 
tion of  resin.  In  the  treatment  of  ground  fir 
needles  the  cellulose  constituents  may  be  allowed 
to  remain  in  the  soap  as  a  filler.  The  brown  colour 
of  the  soap  may  be  removed  by  bleaching  agents. 

— J.  F.  B. 

Artificial   resin;    Mavfacture   of  an  .      O.    C 

Bohler,  Dresden.    Ger.  Pat.  317,267,  19.9.18. 

Anhydrofokmaldehydeanii.ine,  either  alone  or 
with  the  addition  of  a  small  percentage  of  organic 
or  inorganic  acids  and  alkalis,  is  heated  to  100° — 
200°  C.,  and  a  vulcaniser,  such  as  sulphur  chloride, 
is  added  either  during  the  period  of  heating  or  to 
the  final  product. — L.  A.  C. 

Linseed  oU ;  Substitute  for .    Farbenfabr.  vorm. 

F.  Bayer  und  Co.,  Leverkusen.  Ger. Pat. 317,731, 

8.5.17'. 
A  substitute  for  linseed  oil  is  made  from  the  pro- 
ducts of  condensation  or  polymerisation  of  aldol, 
acetaldehyde,  crotonaldehyde,  or  other  aldehydes,  in 
presence  of  alkalis,  sodium  acetate,  etc.  The  pro- 
ducts yield  elastic,  glossy  lacquers,  especially  in  the 
presence  of  driers. — A.  B.  S. 

Pencil  drawings  "«  po.pi  <  .  Fixation  and  blackening 

of .  A.  Griineit,  Weimar.  Ger.  Pat.  317,444, 

11.5.19. 

Tuf.  paper  is  placed  between  metal  plates  or  rollers 
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and  subjected  to  electrolysis,  water  being  a  satis- 
factory electrolyte  for  the  purpose. — W.  J.  W. 

Plastic  luting  composition ;  Manufacture  of  a . 

Gebr.  Heyi  und  Co.  A.-G.,  Charlottenburg.     Ger. 

Pat.  317,138,  13.11.17. 
A  plastic  luting  composition  is  composed  of  naph- 
thenic  acids  and  an  oxide  of  a  heavy  metal,  e.g., 
iron  oxide. — L.  A.  C. 

Eecovering   solvents   [from   coatings   on   aeroplane 

parts  ere.];  Apparatus  for  use  in. .    E.  I.  du 

Pont  de  Nemours  and  Co.,  Assignees  of  T.  Baker, 
Wilmington,  Del.,  U.S.A.  Eng.  Pat.  123,752, 
20.2.19.    (Appl.  4276/19.)    Int.  Conv.,  19.1.18. 

Hydrocarbons.    Ger.  Pats.  309,281-2.    See  XX. 


XIV.-INDIA-RUBBER ;  GUTTA-PERCHA. 

Bubber ;  Action  of  certain  organic  accelerators  in 

the  vulcanisation  of  .     G.  D.  Kratz,  A.  H. 

Flower,  and  C.  Coolidge.     J.  Ind.  Eng.  Chein., 
1920,  12,  317—324. 

The  accelerating  effect  of  certain  substances  such 
as  diphenylthiourea  is  due  to  their  tendency  to 
decompose  under  the  vulcanisation  conditions  into 
simpler  substances  containing  an  active  nitrogen 
group  to  which  the  acceleration  is  attributable. 
The  same  accelerating  influence  is  shown  by  sub- 
stances containing  the  same  active  nitrogen  group 
in  their  primary  nucleus,  if  these  are  used  in 
moleeularly  equivalent  quantities.  For  example, 
the  activity  of  diphenylthiourea  is  practically 
equal  to  that  shown  by  an  amount  of  aniline  cor- 
responding .to  the  quantity  formed  in  the  decomposi- 
tion of  the  former.  The  activity  of  the  parent 
substance  is  reduced  by  replacing  the  hydrogen  in 
the  active  nitrogen  group  by  other  and  larger 
groups.  The  activity  of  the  nitrogen  in  certain 
groups  is  most  readily  explained  on  the  assumption 
that  the  valency  of  the  nitrogen  is  increased  from 
the  trivalent  to  the  pentavalent  condition,  with  the 
temporary  addition  of  sulphur. — C.  A.  M. 

Patents. 

[Bubber]  composition  for  use  as  floor  covering  and 
method  of  manufacturing  same.  W.  Stocks, 
Fitzroy,  Victoria.  Eng.  Pat.  121,136,  29.11.18. 
(Appl.  19,763/18.)     Int.  Conv.,  27.10.17. 

Bubber:  Method  of  reclaiming .    D.  F,  Twiss, 

Assignor  to  The  Dunlop  Rubber  Co.,   Birming- 
ham.   U.S.  Pat.  1,335,926,  6.4.20.    Appl.,  6.12.18. 

See  Eng.  Pat.  122,249  of  1918;  J.,  1919,  152  a. 

Colouring  fibrous  material.  U.S.  Pats.  1,332,974 
and  1,332,982.    See  VI. 

Piperidine  piperidyldithiocarbamate.  Ger.  Pat. 
316,009.    See  XX. 


XV.-LEATHER;  BONE;  HORN;  GLUE. 

Glue  jellies;  Testing  the  strength  of  .     W.  H. 

Low.    J.  Ind.  Eng.  Chem.,  1920,  12,  355—356. 

A  modification  of  Smith's  glue  tester  consists 
essentially  of  a  U-tube  containing  mercury  covered 
with  a  layer  of  coloured  water  and  provided  with 
an  adjustable  scale  on  one  limb.  The  other  limb 
is  extended  at  right  angles  and  then  bent  down- 
wards and  is  connected  to  a  rubber  pressure  bulb, 
whilst  a  vertical  capillary  tube  extending  down- 
wards and  terminating  in  an  inverted  thistle  funnel 
covered  with  a  rubber  diaphragm,  is  fused  to  the 
middle  of  the  extension.    Steady  pressure  is  applied 


to  the  bulb  until  the  water  in  the  capillary  tube  is 
forced  downwards  from  an  initial  to  a  final  mark, 
and  the  height  of  water  in  the  U-tube  is  then  read 
on  the  scale.  The  glue  jelly  in  a  glass  vessel  is  then 
fixed  against  the  rubber  diaphragm  by  means  of  a 
movable  support,  and  the  force  required  to  drive 
the  water  between  the  two  points  on  the  capillary 
tube  again  measured,  the  figure  previously  found 
for  the  rubber  diaphragm  alone  being  deducted. 
The  method  is  sensitive  and  gives  concordant 
results,  which  enable  glues  to  be  graded  with  com- 
parative accuracy. — C.  A.  M. 

Glue;  Determination  of  the  tensile  strength  of . 

G.  Hopp.  J.  Ind.  Eng.  Chem.,  1920,  12,  356— 
358. 

The  glue  is  melted,  poured  into  moulds  of  polished 
iron,  12  in.  square  and  J  in.  deep,  and  allowed  to 
set.  The  glue-sheet  is  dried  on  fine-meshed  wire 
round  which  the  air  can  circulate,  and  the  drying 
completed  under  pressure  while  protected  from  air 
currents.  Strips  about  7  in.  long,  and  with  an 
average  thickness  of  O'l  in.  and  width  of  0'33  in., 
are  cut  from  the  sheet,  and  the  tensile  strength 
determined  by  means  of  a  Schopper  machine.  The 
average  tensile  strengths  of  commercial  glue  used  in 
three  different  factories  were  respectively  13'24, 
8-52,  and  1P57  lb.  per  sq.  in.— C.  A.  M. 

Patents. 

Condensation  products   [tanning  substances]  from 
aininohydroxynaphthalenesidphonic      acids     and 

formaldehyde;   Production    of     .      Deutseh- 

Koloniale  Gerb-  und  Farbstoff-Ges.  m.b.h., 
Karlsruhe.  Ger.  Pat.  315,871,  11.6.14.  Addition 
to  Ger.  Pat.  313,523  (Eng.  Pat.  18,174  of  1913; 
J.,  1917,  93). 

Condensation  between  2  mols.  of  a  salt  of  an  amino- 
hydroxy  naphthalenemono-  or  di-sulphonic  acid  and 
about  1  mol.  of  formaldehyde  in  aqueous  solution, 
if  necessary  with  the  addition  of  an  acid,  is  effected 
more  rapidly  and  completely  if  the  mixture  is 
heated  to  boiling  than  at  ordinary  temperatures. 

— L.  A.  C. 

Emulsifying  liquids.    Ger.  Pat.  314,017.    See  XII. 

Karaya  gum  compositions.    U.S.  Pats.  1,334,356-8. 
See  XVII. 


XVI.-S0ILS;  FERTILISERS. 

Lime;  Action  of  in  the  soil.     J.  Hughes.     J. 

Bath  and  Wr.  and  S.  Counties  Soc,  Vol.  13. 
Reprint.  .  11  pages. 

Qcicklime  was  mixed  with  four  times  its  weight  of 
soil  and  exposed  in  the  air-dried  state  indoors  and 
in  the  moist  state  outdoors.  Two  types  of  soil  were 
used  containing  respectively  3'85%  and  14"97%  of 
organic  matter  and  combined  water.  In  both  cases 
where  the  material  was  exposed  in  the  moist  state 
the  whole  of  the  lime  was  carbonated  within  six 
weeks.  With  eleven  Herefordshire  soils  it  was 
found  that,  in  every  case  where  the  magnesia  was 
in  excess  of  the  lime,  full  crop  results  could  not  be 
obtained.— W.  G. 

Phosphates;  Decomposition  of with  bisulphate 

[for  the  production  of  superphosphate].  B. 
Neumann  and  K.  Klevlein.  Z.  angew.  Chem., 
1920,  33,  74—77. 

When  sulphuric  acid  above  47'5°  B.  (sp.  gr.  1'49) 
is  saturated  with  bisulphate,  the  acidity  of  the 
solution  is  diminished,  but  with  weaker  acids  the 
bisulphate  increases  the  acidity.  Bisulphate  can, 
therefore,  only  be  used  advantageously  with  the 
weaker     acids.       In     the     preparation     of     super- 
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phosphate  from  natural  phosphate,  the  best  yield 
ol  soluble  phosplwre  ml  99      theory,  ».is 

obtained  nth  acid  of  i-  li.  ftp.  gt.  1*498)  when 
the  theoretical  quantity  of  sulphuric  aoid  »as  used, 
whilst  when  ..  of  the  theoretical  quantity  oi  acid 
was  used,  the  yields  were  fairly  constant  at  I  - 
ti  with  acids  varying  from  31"8°  to  53°  B.  (sp. 
^r  P977-  l"68)  When,  however,  a  mixture  of 
,  of  tho  theoretical  quantity  of  acid  and  s  quantity 
of  bieulpliatc  equivalent  to  the  remaining  i  was 
used,  the  yield  ii  with  d,  •  reasing  strength 

,u  acid,  reaching  a  maximum  of  B8"6  with  acid  of 
B.  (sp.  gr.  1277).  The  use  of  bisulphato  is 
Uk.l\  to  ail.i  t  unfavourably  the  physical  prop 
of  the  superphosphate,  particularly  when  the 
natural  phosphate  ii-hs!  oontains  a  high  proportion 
of  calcium  carbonate.-    E,  II.  R. 

Calcium  cimnamide :  Inorganic  imparities  in  crude 

.      J.    Baumann.      Chem.-Zeit.,     1920,     44, 

KB     -270. 

sfaumu  in  particular,  and  in  leaser  degree  Bilioa, 
disturbs    the    working    <>f    the    electric    furnace. 

Sulphur  decreases  the  yield  of  ammonia  obtainable 
from  calcium  cyanamide  by   removing  nitrogen  a9 

snate;  it  might  be  profitable  to  increase  the 
sulphur    content    materially    if    thiocyanate    were 

red  as  a  by-product.  The  residue  of  lo6t 
nitrogen  is  fouiul  in  the  autoclave  sludge.  During 
the  oxidation  of  ammonia  to  nitric  acid  silica  is 
deposited  upon  and  poisons  the  platinum  catalyst 
ii  silicon  hydride  is  present  (cj.  Ger.  Pat. 
876,790;  J.,  1915,  28).— A.  E.  D. 

Hitrate  nitrogen  and  Commercial  organic  nitrogen; 

Relative  availability  of .    Field  and  cylinder 

experiments.  A.  \Y.  Blair.  J.  Ind.  Eng.  Chem., 
1920,  20,  262—264.  (See  also  Lipman  and  Blair, 
.!..  1918,  521a.) 

(\umu-.u  experiments,  extending  over  7  years,  on 
tin-  relative  efficiency  of  sodium  nitrate  and  dried 
blood  in  loam  soil  and  in  mixtures  of  loam  with 
10 — 100c;  of  coarse  sand,  showed  that  the 
superiority  of  the  nitrate  was  well  maintained 
until  the  proportion  of  sand  amounted  to  about 
7o  Only  when  the  proportion  of  6and  was  100% 
did  the  crop  yield  (d.-y  substance)  from  blood  exceed 
that  from  nitrate.  In  field  plot  trials  extending 
out  two  o-year  rotations  the  average  yield  of  dry 
substance  for  the  five-year  periods  was  500  lb.  per 
acre  more  from  sodium  and  calcium  nitrates  than 
from  organic  nitrogen  (dried  blood,  fish,  and  tank- 
Tho  average  nitrogen  recovery  of  all  the 
nitrate  plots  for  the  10  years  was  37'4%  as  com- 
pared with  26'5       for  the  organic  fertiliser  plots. 

—J.  H.  L. 

Chloropicrin  and  higher  plants.     Bertrand.     See 

\1\H. 

Patents. 

[Calcium]  cyanamide;  Process  for  granulating . 

I.  L.  I  Barbe,  Saint  Maurice,  France.  Eng. 
Pat.  140,331,  1.10.19.  (Appl  21,039/19.)  Int. 
Conv .,  21.3.19. 

<  u-.u.Y-uivii>En  crude  calcium  cyanamide  is  re- 
duced in  a  crusher  to  pieces  of  the  size  of  an  egg, 
then  freed  from  carbide  by  treatment  with  water, 
and  the  pieces  reduced  to  granules  of  the  required 
"ire  by  means  of  crushing  stamps,  the  formation  of 
being  avoided  as  far  as  possible.  The 
grannies  ar<-  coated  with  powdered  calcium 
cyanamide  in  a  suitable  machine  and  finally  passed 
through  sieves. — W.  J    W. 

Boiling  and  drying  organic  matter,  more  parti- 
cularly slaughterhouse  waste;  Process  for  . 

K.  N iessen,  .Munich.     Ger.  Pat.  317,818,  7.2.15. 

The  material  is  heated  in  a  closed  vessel  surrounded 


by  a  ib  am  i.i,  kef      Ai  i'i  vapours  have  ceased  to  bo 
•  polved  t'r.mi  the  material,  steam  is  shut  off  from 

the  jacket  and  turned  mi  in  a  second  jacket  sur- 
rounding the  Brst.  Simultaneously  fresh  air  is 
;  through  ■  jacket  surrounding  the  outer 
steam  jacket  into  the  innei  vessel,  the  necessary 
c.iks  etc.  being  all  appropriately  turned  by  ono 
operation,  to  effect  the  desired  How  of  Bteam  and 
air— J.  S.  G.  T. 


XVH.-SUGARS;  SEARCHES;  GUMS. 

Coictuffi    $alts;   Removal  of  from  carbonated 

1  ruoor]  r'uices.      V,  Stanek.    Z.  Zuckerind. 
Cseohoslov.,  1919,  44,  15—47,  53—58. 

t  viai.is  \tation  alone  is  incapable  of  removing  all 
the  calcium  salts  of  organic  acids  present  in  beet 
juices,  and  the  addition  of  sodium  carbonate  or 
sulphite  is  advised.  Better  results  were  obtained 
when  the  sodium  carbonate  or  sulphite  was  added 
before  the  completioa  of  carbonatation,  and  also 
when  both  the  first  and  second  saturations  were 
carried  out  at  boiling  point.  A  further  improve- 
ment was  effected  by  increasing  the  amount  of 
calcium  carbonate  precipitated,  especially  at  the 
second  saturation,  the  amount  of  calcium  sulphate 
and  colloidal  calcium  salts  thrown  down  thus  being 
increased.  Taking  advantage  of  these  observa- 
tions, and  without  adding  more  sodium  carbonate 
or  sulphite  than  that  equivalent  to  the  calcium 
salts  present  in  the  juice,  it  was  possible  to  reduce 
the  calcium  content  present  after  clarification  to 
at  least  2  mg.  per  100  c.c. — J.  P.  O. 

Beet-sugar  after-product  nwssecuites-  Ammoniacal 

frothing    of   .     K.    Urban.      Z.    Zuckerind. 

Czechoslov.,  1919,  44,  21—24. 

During  the  1918 — 19  campaign  the  author  noticed 
that  an  after-product  beet  massecuite  sometimes 
frothed  considerably  after  being  24  hrs.  in  the 
coolers,  carbon  dioxide  and  also  ammonia  being 
evolved.  The  phenomenon  is  attributed  to  "  frothy 
fermentation,"  the  carbon  dioxide  being  produced 
by  reaction  between  the  invert  sugar  and  the  amino- 
acids  (Maillard,  J.,  1912,  144),  and  the  ammonia 
being  formed  by  the  decomposition  of  the 
ammonium  salts  of  amino-acids  during  concentra- 
tion and  crystallisation.  After  the  massecuite 
had  remained  in  tho  coolers  for  about  48  hrs.,  and 
the  temperature  had  fallen  to  70°— 75°  C,  the 
frothing  subsided.— J.  P.  O. 

Ammonia  evolved  during  clarification  and  evapora- 
tion [in  the  beet  sugar  factory];  Becovery  of  the 

.      E.    Donath.    Z.    Zuckerind.    Czechoslov., 

1919,  44,  61—64. 
AMMONIA  is  constantly  present  in  the  steam  arising 
from  the  liming  and  carbonatation  tanks,  the 
heaters,  and  the  evaporators  of  the  beet  sugar 
factory.  According  to  the  author's  estimate,  the 
amount  of  ammonium  sulphate  that  might  be  reco- 
vered in  the  clarification  department  alone  in  the 
case  of  a  plant  slicing  6000  quintals  of  roots  in 
24  hrs.  is  3827  kg.  per  day.  Recovery  might  be 
effected  by  absorption  in  towers,  after  first  partially 
(nuling  the  vapour  and  then  passing  it  over  caustic 
lime;  or  the  process  of  separation  as  ammonium 
sulphite  in  a  centrifugal  fan  might  be  applied  (c/. 
Ger.  Pat.  281,095;  J.,  1915,  612).— J.  P.  O. 

Sucrose;  Examination  of  Eerzf  eld's  double  polari- 
sation method  of  determining .    R.  F.  Jack- 

son  and  C.  L.  Gillis.     Facts  about  Sugar,  1920, 

10,  90. 

Mi  \si'kkment8    of    the   rate    of    decomposition    of 

invert  sugar  in  the  presence  of  hydrochloric  acid  at 

different  temperatures  lead  the  authors  to  conclude 
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that  the  time  of  heating  prescribed  in  the  Herzfeld 
method    of    determining   sucrose    (viz.,    3 — 5    min. 
while  raising  to  68° — 70°  C.,  and  5  min.  at  69°  C.) 
is  the  cause  of  considerable  error.     They  believe  a  i 
total    period   of   4£    min.,    and   a   temperature    of 
60°  C,  to  be  sufficient,  which  conditions  necessitate 
the  re-establishment  of  the  factor  for  calculating 
the  result.    When  applying  the  double  polarisation 
method  to  products  containing  much  invert  sugar, 
an  error  arises  owing  to  the  conditions  of  the  direct 
and  inversion  readings  not  being  comparable,   the   | 
direct  reading  being  made  in  the  presence  of  basic 
lead  acetate,  and  the  second  in  that  of  hydrochloric   [ 
acid.     Since,  however,  certain  neutral  salts  {e.g.,    | 
sodium  chloride)  affect  the  rotation  of  invert  sugar   , 
in  the  same  direction  as  hydrochloric  acid,  it  is  pro- 
posed to  add  a  suitable  amount  of  sodium  chloride 
to  the  solution  used  for  the  direct  reading,  the  in-    j 
version   reading   being   taken   in    the   presence   of 
hydrochloric  acid  as  usual. — J.  P.  O. 

Sucrose;  Double  polarisation  methods  for  the  deter- 
mination of  and  a  suggested  new  method. 

G.  W.  Rolfe  and  L.  F.  Hoyt.  J.  Ind.  Eng. 
Chem.,  1920,  12,  250—253. 
The  difference  between  the  inversion  constant  for 
the  Herzfeld  conditions  (142'66°  V.)  and  for  the 
invertase  method  (141'7°  V.)  is  due  to  the  influence 
of  the  acid  on  the  rotation  of  the  invert  sugar,  and 
if  the  acid  is  neutralised  before  the  inversion 
reading  the  difference  becomes  still  greater.  Inver- 
sion with  very  dilute  acids  at  high  temperatures 
gives  constants  closely  approaching  that  for  the 
invertase  method,  but  the  cooled  inverted  solution 
takes  hours  to  attain  a  constant  rotation.  As  the 
result  of  a  study  of  mono-  and  trichloroacetic  acids 
as  hydrolytic  agents,  the  authors  suggest  that  the 
following  method,  which  enables  the  direct  and 
inversion  readings  to  be  made  on  solutions  of  the 
same  acidity  and  sugar-content,  and  which,  tested 
on  low-grade  Cuban  sugars  and  a  refinery  syrup, 
'  gave  results  much  nearer  to  those  obtained  by  the 
invertase  method  than  the  Herzfeld  procedure 
gave.  A  solution  of  the  normal  weight  of  the 
sample  is  clarified  with  basic  lead  acetate,  made  up 
to  100  c.c.  and  filtered,  as  usual.  For  the  direct 
reading  50  c.c.  is  transferred  to  a  100  c.c.  flask, 
treated  with  15  c.c.  of  a  20%  solution  of  monochloro- 
acetic  acid,  made  up  to  volume,  and  polarised 
within  15  mins.  after  the  addition  of  the  acid. 
For  inversion,  about  50  c.c.  of  this  acidified 
solution,  transferred  to  a  50  c.c.  flask  which  is  then 
tightly  stoppered  by  tying  down  the  cork,  is  heated 
in  vigorously  boiling  water  for  30  mins.,  or  for 
60  mins.  if  a  large  quantity  of  lead  acetate  has 
been  used  for  clarification.  The  solution  is  after- 
wards cooled  and  allowed  to  stand  for  at  least  2 
hours  before  being  polarised.  The  constant  141'0 
is  used  in  calculating  the  sucrose.  Excess  of  basic 
lead  acetate  equivalent  to  1  c.c.  in  a  half-normal 
sugar  solution  does  not  affect  the  inversion  nor 
produce  troublesome  precipitates.  The  solution 
does  not  darken  during  inversion  to  the  same  extent 
as  under  the  conditions  prescribed  by  Herzfeld. 

—J.  H.  L. 

Sucrose;  Determination  of in  cane  molasses  by 

Walker's  double  polarisation  method.  A.  Brodie. 
Int.  Sugar  J.,  1929,  22,  174. 
Walker's  method  (J.,  1917,  153)  has  been  found  to 
give  results  that  are  0'3— 0'5%  lower  than  the 
truth,  due  mainly  co  the  hydrolysis  of  sucrose  by 
the  excess  of  phosphoric  acid  in  the  liquid  used  for 
the  direct  reading  at  laboratory  temperature. 
Half  the  quantity  of  phosphoric  acid  (i.e.,  10 
instead  of  20  c.c.  of  a  10%  solution)  gives  results 
that  are  correct  within  the  limit  of  experimental 
error.  Home's  solid  basic  lead  acetate  with  which 
clarification  is  effected  may  contain  sufficient 
moisture  to  cause  an  appreciable  error. — J.  P.  O. 


Sugar;  Effect  of  concentration  on  the  deteriorative 

activity  of  mould  spores  in .    N.  Kopeloff,  S. 

Byall,   and  L.   Kopeloff.     J.   Ind.    Eng.   Chem., 
1920,  12,  256—257.    (See  also  this  J.,  1919,  592  a.) 

In  mixtures  of  blackstrap  molasses  with  different 
proportions  of  sugar  syrup  of  60°  Brix,  inoculated 
with  spores  of  various  moulds,  the  amount  of 
sucrose  inverted  during  storage  for  4  months  at 
28° — 30°  C.  was  found  to  vary  with  the  "  moisture 
ratio,"  i.e.,  percentage  of  mixture/(100- polarisa- 
tion). In  pure  sterilised  sugar  coated  with  similar 
mixtures  in  a  centrifuge,  so  as  to  give  moisture 
ratios  ranging  from  008  to  0'2,  and  heavily  inocu- 
lated, the  invert  sugar-content  increased  in  all  cases 
(in  some  cases  four-fold)  during  one  month's  storage, 
and  in  general  to  a  greater  extent  the  higher  the 
moisture  ratio,  but  irregularities  were  observed 
attributable  to  differences  in  the  degree  of  inocula- 
tion and  the  amount  of  syrup  mixture  on  the 
crystals.  Aspergillus  Sydowi,  Bainier,  A.  niger,  and 
Penicillium  expansum,  in  the  order  named,  pro- 
duced the  greatest  deterioration. — J.  H.  L. 

Bagasse;  Deterioration   of  on   keeping.     C. 

Janssen.  Archief  Suikerind.  Nederl. -Indie,  1919, 
37,  1974—1975.     Int.  Sugar  J.,  1920,  22,  169. 

Loos  and  Schweizer  (Archief,  1919,  27,  1772—1775) 
found  the  sucrose  content  of  bagasse  to  diminish  at 
a  rapid  rate.  After  3  hours,  for  example,  the 
sucrose  content  had  fallen  from  317  to  1'77%,  and 
after  6  the  polarisation  of  the  extract  was  0°.  This 
observation  is  not  confirmed  by  the  author,  who  was 
unable  to  observe  any  diminution  in  the  sucrose 
content  of  bagasse  after  keeping  it  at  the  prevail- 
ing laboratory  temperature  for  8  hours. — J.  P.  0. 

Patents. 

Sugar  cane  juice  or  the  like;  Apparatus  for  filtering 

.     A.   Azpiazu,   Habana,    Cuba.     U.S.   Pat. 

1,332,877,  9.3.20.     Appl.,  14.10.18. 

The  apparatus  comprises  a  series  of  conical  filtering 
surfaces,  arranged  one  above  another,  an  inclined 
receiving  bottom  with  a  discharging  channel  for 
the  filtrate  below  each  filtering  surface,  and  con- 
duits for  discharging  the  filtration  residue  from  one 
filtering  surface  to  the  next  below  it  through  the 
intermediate  receiving  bottom.— J.  H.  L. 

Decolorising   liquids;   Process   for  especially 

sugar  juices.        Verein  der   Zuckerindustrie   in 
Bohmen,  Prague.     Ger.  Pat.  317,449,  1.8.17. 

The  decolorising  medium,  e.g.,  carboraffin  (Stanek, 
J.,  1919,  192  a),  or  similar  substance,  is  deposited 
from  a  mixture  with  water,  dilute  sugar  solution, 
etc.,  in  the  frames  of  a  filter-press,  through  which 
the  liquid  to  be  treated  is  then  passed  in  the  usual 
way.— B.  V.  S. 

Karaya  thickener  and  process  of  making  the  same. 
Dried  soluble  karaya-gum  composition  and  pro- 
cess of  making.  Casein  composition.  H.  V. 
Dunham,  Mount  Vernon,  N.Y.  U.S.  Pats,  (a) 
1,334,356,  (b)  1,334,357,  and  (o)  1,334,358,  23.3.20. 
Appl.,  (a)  19.7,  (b)  26.11,  and  (c)  25.3.19. 

(a)  Karaya  gum  is  dissolved  in  water  containing  a 
quantity  of  sodium  bicarbonate  equal  to  about  3% 
of  the  weight  of  the  gum,  and  the  solution  is  dried. 

(b)  Karaya  gum  is  soaked  in  water  containing  a 
small  quantity  of  a  weak  alkali,  a  lacteal  fluid  is 
then  added,  and  the  mixture  dried,  (o)  A  com- 
position containing  soluble  casein  and  soluble 
karaya  gum. — L.  A.  C. 

Dextrin  and  other  modified  starch  products;  Manu- 
facture of .    H.  C.  Gore,  Takoma  Park,  Md. 

U.S.  Pat.  1,335,162,  30.3.20.     Appl.,  21.6.19. 

A  suitable  amount  of  acidulated  water  is  added  to 
a  quantity  of  starch,  together  with  a  small  amount 
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l  !•  \trin  to  act  aa  ft  binder  ;  the  mixture  is  formed 
into  an  open  mass,  dried,  and  dextrinised  in  a  cur- 
rent of  warm  air. — A.  B.  8. 


XVIII.  -FERMENTATION  INDUSTRIES. 

Fructose  [lui'uluse];  Fermentation  of by  Lacto- 
bacillus pentoaceticus,  A".  8p.     W.   11.  Peterson 
EC.  B.  Fred.    J.  Biol.  Chem.,  IWO,  41.  431— 

This  organism  will  decompose  la?vulose  with  tho 
formation  of  acetic  acid,  lactic  acid,  carbon  dioxide, 
and  considerable  amounts  of  mannitol.  The  latter 
substance  is,  however,  itself  attacked  if  tho  fer- 
mentation is  prolonged,  and  the  final  products  aro 
then  acetic  and  lactic  acids  and  carbon  dioxide.  It 
i-  feasible  thai  an  intermediate  stage  in  the  de- 
composition is  represented  by  malic  acid. — J.  C.  D. 

Acetone  und  butyl  alcohol  fermentation  of  starch  by 

Bacillus    granulobacter    pectinovorum.       H.     B. 

Bpeakman.    J.   Biol.  Chem,   1920,  41.  319—343. 

{Of.  J.,  1919,  155  t.) 

Th«  starch  is  converted  into  dextrose  by  an  exo- 

enzymic  action.     The  dextrose  then  passes  into  the 

cells  and  is  oxidised    to    acetic  and  butyric  acids, 

which   are   reduced   in   part  to   tho   corresponding 

alcohols.     The  origin  of  the  acetone  is  regarded  as 

not  proven. — J.  C.  D. 

Bed  wines  and   fruit  juices;   Acidimetry  of  . 

A.   M.  Macraillan  and  A.  Tingle.     J.  Ind.  Eng. 
Chem.,  1920,  12.  274—27(3. 

The  acidity  of  red  wines  may  be  determined  in  pre- 
sence of  phenolphthalein  as  indicator  by  using  the 
spectroscope  to  ascertain  the  end-point  (cf.  J.,  1918, 
117  t,  443  a).  Other  coloured  liquids  may  be 
titrated  in  a  similar  way,  but  the  details  of  proce- 
dure must  be  adapted  to  individual  cases.  The 
method  may  be  used  also  with  methyl  red ;  100  c.c. 
of  liquid  containing  3  c.c.  of  a  0'05%  solution  of 
this  indicator,  when  viewed  through  a  depth  of 
45 — 50  mm.,  Bhows  in  presence  of  acid  a  strong 
absorption  band  in  the  green,  which  disappears 
sharply  when  the  neutral  point  is  reached. 

—J.  H.  L. 

Vinegar;  Determination  of  oxalic  acid  in .     A. 

Bau.     Dcut.  Essigind.,  1919,  23,  358—361,  366— 
368.     Chem.  Zentr.,  1920,  91,  II.,  298. 

The  author's  calcium  acetate  reagent  (J.,  1918, 
524  a,  671a)  gives  far  more  reliable  results  than  a 
saturated  solution  of  calcium  sulphate,  and  can  be 
applied  without  previously  neutralising  the 
vinegar.  Normal  fermentation  vinegar  contains 
no  oxalic  acid,  but  this  may  be  formed  if  over- 
oxidation  has  taken  place.  Commercial  acetic  acid 
may  contain  glyoxalic  acid,  which  forms  oxalic  acid 
on  oxidation.  The  quantity  of  oxalic  acid  in  such 
a  case  is  too  small  to  be  detected  by  tho  calcium 
sulphate  reagent,  but  can  be  found  by  the  calcium 
acetate  reagent. — J.  F.  B. 

Bacteria  and  hydrocarbons.     Trfhsz  and  Peter.   See 
IIa. 

Pre»eroafirej.     Perry  and  Bcal.     See  XIXb. 

Patents. 
Sauce  and  process  of  making  the  same  [from  soya 
beans].      8.   Satow,   Sendai,   Japan.      U.S.   Pat. 
1,883,448,  2.3.20.    Appl.,  5.5.17. 

A  mixture  of  soya  bean,  roasted  grain;  water,  and 
koji  is  "fermented,"  alcoholic  or  other  harmful 
l.Timntations  being  prevented,  e.g.,  by  addition  of 
common  salt,  and  the  filtered  liquid  is  evaporated  to 
dryness  in  vacuo. — J.  H.  L. 


Ftrmentcd  beverages;  De-alcoholising .     G.  B. 

Bippd  and  Q.  J.  Petite,  Assignors  to  P.  Schoon- 
hofen  Brewing  Co.,  Chicago,  III.  U.S.  Pat. 
1,883,467,  9.3.20.    Appl.,  s.-j  L8. 

Tiik  hoi  fermented  beverage,  mixed  with  a  heated 

cur  i. m  of  gas,  is  introduced  in  a  finely  divided 
form  into  a  ilc-alcoholi.sing  chamber,  where  it  en- 
counters arees  onrrente  of  a  heated  inert  gas.  The 
finely  divided  liquid  is  maintained  throughout  at  a 

temperature  approaching  100°  F.  (38°  C.).— J.  H.  L. 

) '.  •'-' ;  Manufacture  of  .     Verein  der  Spiritus- 

Fabrikanten  in  Doutschland,  Berlin.  Ger.  Pat. 
303,311,  24.12.15. 

Ini  yeast  used  for  pitching  worts  prepared  from 
sugar  or  molasses  and  mineral  salts,  is  purified  by  a 
fermentation  of  the  same  nutrient  solution,  in 
which  the  mineral  acid  liberated  in  the  course  of 
fermentation  is  allowed  to  accumulate,  calcium  car- 
bonate being  added  only  when  the  yeast  has  been 
purified  by -tho  acid  liberated.  The  acidity  neces- 
sary for  purification  is  about  0T25%. — J.  H.  L. 

Mash  filtration;  Apparatus  for .  J.  G.  Cross- 
man,  Watford.  Eng.  Pat.  140,946,  30.6.19. 
(Appl.  16,421/19.) 


XIXa.-F00DS. 

Proteins  of  barley,  oats,  rye,  and  wheat  kernels' 

Nutritive  value  of  the .     T.  B.  Osborne  and 

L.  B.  Mendel.   J.  Biol.  Chem.,  1920,  41,  275—306. 

Tire  proteins  of  the  entire  kernel  of  these  grains 
are  adequate  for  growth  and  more  efficient  than 
those  of  the  endosperms. — J.  CD. 

Corn  [maize]  gluten  meal;  Nutritive  value  of  com- 
mercial   .      C.   O.  Johns,   A.  J.  Finks,   and 

M.  S.  Paul.     J.  Biol.  Chem.,  1920,  41,  391—399. 

Commercial  maizo  gluten  meal  supplemented  by 
dried  brewers'  yeast,  whole  ground  yellow  maize,  or 
coconut  press-cake  furnishes  the  necesary  protein 
for  normal  growth  of  rats.  Eighteen  per  cent,  of 
whole,  ground,  yellow  maize-meal  furnishes  suffi- 
cient water-soluble  vitamine  for  normal  growth. 

—J.  C.  D. 

Corn  [maize'}  and  corn  meal;  Cause  of  deteriora- 
tion and  spoiling  of .     J.  S.  McHargue.     J. 

Ind.  Eng.  Chem.,  1920,  12,  257—262. 

Whole  grain  containing  12%  of  moisture  can  be 
kept  in  good  condition  for  at  least  12  months  if 
absorption  of  further  moisture  is  prevented.  In 
moist  air  it  absorbs  water,  and  when  it  contains 
15%  moulds  develop  at  the  ordinary  temperature 
and  under  conditions  of  restricted  ventilation,  and 
rapid  deterioration  ensues.  Alcoholic  and  acetic 
fermentation  takes  place  when  the  moisture-content 
amounts  to  20%.  Flour  made  from  whole  grains 
undergoes  an  increase  of  acidity  when  exposed  to 
the  air,  but  with  a  moisture-content  of  12%  it  may 
be  kept  suitable  for  human  consumption  for  4 — 6 
months,  provided  moisture  and  air  are  excluded. 
Dried  flour  undergoes  little  or  no  increase  of 
acidity,  especially  at  low  temperatures.  Flour 
made  from  grain  previously  freed  from  embryos, 
with  a  moisture-content  of  12%,  may  be  kept  for 
12  months  when  air  and  moisture  are  excluded, 
without  acquiring  any  musty  or  sour  flavour,  the 
only  change  which  occurs  being  a  gradual  increase 
in  acidity,  confined  mainly  to  the  oil,  but  the  re- 
moval of  the  embryos  greatly  diminishes  the  nutri- 
tive value  of  tho  grain.  Some  particulars  are 
given  of  the  kinds  of  mould  found  growing  on 
spoiled  maize. — J.  H.  L. 
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Rennet   powder;  Preparation  of  .     0.   Gratz. 

Molkerei-Zeit.,     1919,     29,     273-274,     279-2S0. 

Chera.  Zentr.,  1920,  91,  II.,  299. 
Rennet  extracts  were  made  either  with  5%  sodium 
chloride  solution  or  with  0'2— 0"3%  hydrochloric 
acid,  and  were  preserved  with  formaldehyde  or 
toluene.  The  best  precipitating  agent  was  sodium 
chloride,  which  was  added  to  the  strongly  acid  ex- 
tract almost  to  saturation.  The  slimy  precipitate, 
of  yellowish-grey  colour,  settled  only  slowly.  Occa- 
sionally a  portion  floated  as  a  fine  scum.  The  pro- 
duct was  dried  at  30°— 35°  C.  under  reduced 
pressure.  The  organic  portion  was  rich  in  chy- 
mosin.  The  powder  could  be  re-dissolved  in  water, 
and  its  enzyme  activity  and  solubility  were  in- 
creased by  a  second  precipitation,  although  the 
vield  was  considerably  reduced.  In  the  first  pre- 
cipitation 15 — 20  g.  of  dry  powder  was  obtained 
from  1000  g.  of  extract.— J.  F.  B. 

Hydrocyanic  acid   content    of    Phaseolus    lunatus 

beans.  H.  Liihrig.  Chem.-Zeit.,  1920,  44,  262. 
The  enzyme  occurring  naturally  in  Phaseolus 
lunatus  beans  liberates  the  whole  of  the  hydro- 
cvanic  acid  when  the  beans  are  mashed  with  water 
(j.,  1920,  277a);  the  addition  of  saliva  does  not  in- 
crease the  quantity  (prolonged  action  decreases  it), 
and  no  further  quantity  is  obtained  when  the  dis- 
tillation residue  is  treated  with  emulsin,  saliva, 
bile,  or  pancreatic  juice. — W.  P.  S. 

Fruit  juices.     Macmillan  and  Tingle.     See  XVIII. 

Preservatives.     Perry  and  Beal.     See  XIXb. 

Action  of  chloropicrin  on  wheat  parasites.  Piutti. 
See  XIXb. 

Patents. 
Potatoes  and  the  like  vegetable  substances ;  Process 

for  the  economical  desiccation  of .   AVauquier 

et  Cie.,  Lille,  France.     Eng.  Pat.  122.422,  15.1.19. 
(Appl.  1083/19.)     Int.  Conv.,  15.1.18. 

The  material,  converted  into  a  finely  divided  form 
by  shredding,  crushing,  or  otherwise,  is  freed  from 
as  much  water  as  possible  in  centrifugal  separators 
of  the  imperforate,  non-filtering  drum  type,  and 
finally  completely  dried  by  a  known  method.  Four- 
fifths  of  the  water  present  in  fresh  potatoes  can  be 
removed  by  the  centrifugal  treatment. — J.  H.  L. 

Meat;  Dry  and  soluble  extract  of  raw  — — .  A. 
Chalas,  Paris.  Eng.  Pat.  129,639,  8.7.19.  (Appl. 
17,070/19.)     Int.  Conv.,  10.7.18. 

The  liquid  plasma  of  meat  is  separated  by  pressure 
from  the  muscular  fibrin,  and  evaporated  in  a  high 
vacuum  at  a  very  low  temperature,  to  exclude  bac- 
terial development.  Evaporation  may  be  effected 
in  bulk,  and  if  necessary  in  two  successive  evapora- 
tors, or  by  means  of  drying  rollers  provided  with 
scrapers,  inside  the  vacuum  chamber,  or  by  inject- 
ing the  plasma  into  the  chamber  in  a  finely  divided 
form,  in  which  case  electric  lamps  in  the  upper  part 
of  the  chamber  may  be  used  to  replace  the  heat  lost 
by  evaporation.  Dehydrating  agents,  such  as  sul- 
phuric acid,  calcium  chloride,  or  zinc  chloride,  are 
preferably  used  to  absorb  the  moisture  evaporated. 
Soluble  products,  such  as  albumoses,  may  be  pre- 
pared from  the  muscular  fibrin,  e.g.,  by  the  action 
of  pepsin  or  papain,  and  added  to  the  plasma  in 
the  course  of  or  after  desiccation/ — J.  H.  L. 

Meat-like  preparations;  Manufacture  of .     P. 

Hildebrandt,   Hamburg,   Germany.       Eng.   Pat. 
139,525,  31.1.18.     (Appl.  1816/18.) 

Animal  or  vegetable  refuse  containing  proteins, 
e.g.  fish  waste,  cartilage,  horn,  hair,  oil-cake,  etc., 
is  treated  with  oxidising  agents  such  as  perman- 
ganates,  chromates,  ozone,  hydrogen  peroxide,  or 


per-salts,  and  afterwards  hydrolysed  by  boiling  with 
strong  mineral  acids  for  several  hours. — J.  H.  L. 

Meat  juice  preserves;  Manufacture  of .     Nobel 

und  Co.,  Hamburg.  Ger.  Pat.  309,180,  6.12.17. 
Addition  to  307,135  (J.,  1920,  78a). 
In  order  to  curtail  the  cooling  process  and  to  pre- 
vent the  development  of  odours,  hydrogen  per- 
oxide is  added  to  the  mixtures  containing  meat, 
salt,  vegetables,  and  milk  powder  before  the  cooling 
process.  The  hydrogen  peroxide  is  decomposed  by 
enzymes  with  liberation  of  oxygen,  which  effects, 
i  the  conversion  of  the  mixture  more  rapidlv  than 
air.— J.  F.  B. 

I    Milk;  Process   of  malting   a   substitute  for  . 

A.  B.  Moses,  Seattle,  Wash.  U.S.  Pat.  1,332,562, 
2.3.20.     Appl.,  19.5.19. 

A  mixture  of  flour  derived  from  the  seed  of  legu- 
minous plants  and  water  is  heated  at  about  160°  F. 
(71°  C),  filtered,  and  then  heated  practically  to  the 
boiling  point  to  precipitate  proteins. — J.  H.  L. 

Bran  and  the  like;  Apparatus  for  extracting  from 

their  nutritious  components.     L.  C.  Reese, 

Saginaw,  Mich.  U.  S.  Pat.  1,334,552,  23.3.20. 
Appl.,  16.12.18. 

In  a  battery  of  intercommunicating  extractors 
adapted  to  be  worked  in  series  at  different  tempera- 
tures, each  extractor  is  connected  to  means  for 
heating  its  contents  to  the  temperature  required  for 
the  series  worked  at  the  higher  temperature,  and 
to  means  for  cooling  the  extracting  liquid  on  its 
passage  to  the  series  worked  at  the  lower  tempera- 
ture, and  means  are  also  provided  for  maintaining 
the  temperature  uniform  in  this  series. — J.  H.  L. 

Egg  substitute;  Manufacture  of .   H.  S.  Cullen 

and  G.  L.  Fulton.  Wellington,  N.Z.  Eng.  Pat. 
120,396,  24.10.18.  (Appl.  17,399/18.)  Int.  Conv., 
2.11.17. 

Artificial  milk;  Manufacture  of  .     K.  Erslev, 

Nijmegen,  Holland.  Eng.  Pat.  121,133,  28.11.18. 
(Appl.  19,673/18.) 

See  U.S.  Pat.  1,297,668  of  1919;  J.,  1919,  436  a. 
Sauce.    U.S.  Pat.  1,332,448.    See  XVIII. 


XIXb— WATER  PURIFICATION;  SANITATION. 

TTater;  Sterilisation  of  by  ultra-violet  rays. 

W.  L.  Decker.    Cleveland  Eng.  Soc,  Jan.,  1920. 

Chem.  and  Met.  Eng.,  1920,  22,  639—645. 
With  a  quartz  lamp  at  66  volts,  3'5  amps.,  the 
time  necessary  to  destroy  various  germs  was  deter- 
mined. Less  than  20  seconds  is  sufficient  for  B. 
coli.  To  obviate  interference  by  suspended  matter, 
even  after  filtration,  it  is  advantageous  to  agitate 
the  water  during  exposure  to  the  rays,  for  which 
purpose  a  special  apparatus  with  baffles  has  been 
devised.  A  graph  is  given  which  is  a  continuous 
record,  over  a  period  of  3  months,  of  the  bacteria 
in  the  untreated,  filtered,  and  sterilised  water;  the 
turbidity  of  the  militated  and  filtered  water;  the 
efficiency  of  bacteria  removal  in  the  filters;  the 
rate  of  filtration ;  the  hourly  and  daily  consump- 
tion of  water;  the  number  of  men  working;  the 
oxygen  consumed  in  the  raw  water ;  the  presence 
or  absence  of  pathogenic  germs  in  the  treated  water. 
If  fresh  bacteria  are  added  to  water  which  has 
been  treated  with  ultra-violet  rays,  90%  of  these 
succumb  in  an  hour. — W.  J.  W. 

[Sewage]  sludges;  Action  of  activated on  the 

ammonia  of  sewage  and  of  ordinary  water. 
Dienert  and  Girault.  Comptes  rend.,  1920,  170, 
899—901.     (Cf.  J.,  1920,  347  a.) 

The  activated  sludges  prepared  as  previously  de- 
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scribed  i/or.  or.)  cause  i J»«-  disappearance  of  am- 

iiiHMi.i.  ^1  nitrogen  in  an  almost  identical  manner 

t  rum  sewage  and  from  ordinary  water  the  ammoni- 

trogen  content  of  which  has  been  made  equal 

tn  that  (it  thi'  sewage.  As  the  sludge  gets  Older 
tin-  r.uiu  ui  ainmonia  oxidised  to  time  of  disap- 
pearance at  first  diminishes  and  then  increases, 
Nitrous  nitrogen  only  appear!  after  the  sludge 
has  been  used  for  several  months. — W.  G. 

votive*;    Quantities    of    necessary    to 

inhibit  and  prevent  alcoholic  fermentation  and 
the  growth  of  moulds.  M.  0.  Ferry  and  G.  D. 
H.-.il     J.  [nd.  Eng.  (.'hem  ,  1990,  12,868—866. 

Test-ti  bis.  containing  sterilised  2%  dextrose  meat 
broth  were  inoculated  with  Sack,  cerevisia  and 
l'i-hiii!hum  ijlauriim.  The  following  table  shows 
approximately  the  percentages  of  various  antisep- 
required    to    prevent    visible    fermentation 

or  mould  growth  and  also  the  percentages  re- 
quired to  destroy  the  organisms  completely.  In 
M  of  alcohol  the  results  differed  according  as 
the  tubes  were  closed  by  a  cap  to  prevent  evapor- 
ation or  not.  The  action  of  sodium  benzoate 
appears  to  be  due  solely  to  the  antiseptic  properties 
of  the  free  acid. 


Sacdi. 

certviiia. 

rtnic  glaucum. 

No  gas 

1  'riMiil-m» 

No  visible    Organisms 

evolved. 

destroyed. 

growth,      destroyed 

alcohol 

without  cap   . . 

16 

20 

8 

17 

with  cap 
Sodium  salicylate 

11 

15 

8 

14 

1 

9 

3 

6 

Sodium  benxoale 

0-5 

3 

025 
or  less 

5 

0  sulphite  .. 

OS 

above  12 

above  12      above  12 

folium  bisulphite 

0-25 

10 

0-25                0 

or  lean 

or  lest 

Formaldehyde 

025 

0-25 

0-25 

04 

or  less 

or  less 

or  less 

—J.  H.  L. 

Chloropicrir  ;   Action  of  on  the  parasites  of 

wheat  and  on  rats.  A.  Piutti.  Comptes  rend., 
1920,  170,  854—856. 
A  cum  for  priority  over  Bertrand  and  his  co- 
workers (J.,  1919,  336  a,  437  a).  20  c.c.  of  chloro- 
piorin  per  cub.  m.  of  space,  at  15° — 20°  C,  proved 
effective  for  the  destruction  of  wheat  parasites, 
and  the  flour  and  bread  made  therefrom  were  quite 
inoffensive  and  retained  all  their  nutritive  power. 
For  the  destruction  of  rats  in  ships,  a  much  lower 
Concentration  of  chloropicrin  than  that  used  by 
Bertrand  (loc.  cit.)  is  effective. — W.  G. 

Chloropicrin;  Action  of on  the  hitjher  plants. 

Q.   Bertrand.     Comptes   rend.,   1920,    170,   858— 

. 

At  moderately  high  concentrations  of  chloropicrin 
(200  g.  \xr  cb.  in.)  the  leaves  of  the  trees  examined 
rapidly  killed  but  remained  fixed  on  the 
branches.  At  much  lower  concentrations  (20  g.  per 
eh.  m.)  marked  plasmolysis  was  noticeable  and 
finally  the  leaves  softened,  turned  brown,  and  fell 
off.  This  effect  diminished  as  the  concentration 
I  irther  diminished.  Young  leaves  are  less 
sensitive  than  old  leaves,  and  the  terminal  ends 
are  very  resistant. — W.  G. 

Abtorptive  power  of  charcoal.    Winter  and  Baker. 
VII. 

Patents. 

Cresol  preparations;  I' rod  act  ion  of  clear .     P. 

Borinski,  Berlin.     Ger.  Pat.  315,016,  5.8.17. 

i.  is  mixed  with  an  emulsifying  agent,  e.g., 
concentrated  sulphite-cellulose  waste  lye,  and  as 
much  of  a  salt  of  an  aromatic  hydroxycarboxylic 
acid,  e.g.,  sodium  salicylate,  as  is  necessary  to  pro- 


duce a  clear  mixture.      Preparations  containing  up 

to  BO      ol  cresol  can  be  obtained  as  permanently 
clear  uqnids.—  II .  .1 .  II. 

Emulsifying  liquids.     Ger.  Pat.  314,017.    See  XII. 
Tar  soap.    Ger.  Pat.  816,868.    See  XH. 


XX.-ORGANIC  PRODUCTS;    MEDICINAL 

SUBSTANCES ;   ESSENTIAL  OILS. 

Theobromine;  Solubilities  of .      11.  V.  Wads- 
worth.     Analyst,  1980,45,183—184, 

Thk  high  solubilities  for  theobromine  recorded  by 
Mitsi  lici  In ih  appear  to  have  been  due  to  the 
presence  ol  i  a  Heme  as  an  impurity.  The  solubility 
of    the    pun-    alkaloid    in    various    solvents    was    as 

follows:  Ether  at.  l.v.v  ('..  O'OOS:  at  b.  pt.,  0*003; 
trichloiocthylene  at  15"5°  C.,  0020:  at  b.  pt..  COS: 
chloroform,  1)00  and  0-07 ;  water,  006  and  070;  and 
tetrachloroethano,  0-090  and  0'870%.— C.  A.  M. 

Hexameth  ylenetet  ramine ;  Preparation  of .    A. 

Sander.     Z.  angew.  Chem.,  1920,  33,  84. 

The  formation  of   liexamethylenetetraniine  by  cold 

treatment  of   an   ammonium  salt  with  excess  of 

formaldehyde  is  not  confined  to  ammonium  car- 
bonate (J.,  1920,  279a),  but  occurs  with  most  ammo- 
nium salts,  and  tho  reaction  is,  in  fact,  utilised  for 
the  estimation  of  ammonia.  By  the  use  of  the  car- 
bonate, however,  a  purer  product  is  more  readily 
obtained.— W.  J.  AV. 

jifi'  -Dichloroethyl  sulphide.    C.  S.  Gibson  and  W.  J. 
Pope.     Chem.  Soc.  Trans.,  1920,  117,  271—278. 

Sti. I'll lii  dichloride  reacts  with  dry  ethylene  at 
40° — 50°  C.  according  to  the  equation  2  CH,:('H,+ 
8C1J  =  (CH,C1.CH,),S,  but  owing  to  the  further  rapid 
action  of  the  dichloride  on  the  product,  the  yield 
only  amounts  to  about  50%  of  the  weight  of  the 
sulphur  dichloride  taken,  and  a  considerable  pro- 
portion of  impurity  is  present.  A  much  purer,  but 
otherwise  identical,  product  is  obtained  in  90 — 98% 
yield  by  the  action  of  ethylene  on  sulphur  mono- 
chloride  at  temperatures  up  to  70°  C,  preferably  at 
55° — 60°  0.  The  absorption  of  the  ethylene  at  the 
commencement  is  facilitated  by  adding  about  5%  of 
/3/3'-dichloroethyl  sulphide  to  the  monochloride. 
When  the  absorption  of  ethylene  abruptly  ceases, 
the  product  is  heated  to  100°  C.  to  redissolvo  the 
viscous  deposit  of  sulphur  which  separates  towards 
the  end  of  the  reaction.  On  subsequent  cooling  the 
sulphur  is  deposited  in  a  compact  crystalline  form 
from  which  the  dichloroethyl  sulphide  can  readily  be 
separated  by  decantation.  Pure  /a/3'-dichloroethyl 
sulphide,  colourless  needles,  m.p.  13° — 13'5°  C.,  is 
without  action  on  aluminium,  lead,  brass,  iron, 
bronze,  zinc,  or  tin  at  ordinary  temperatures,  and 
on  the  first  three  metals  at  100°  C.  It  has  sp.  gr. 
1-285  at  15°/4°,  and  nD's  =  1-53125  —  G.  F.  M. 

Dichloroethyl  sulphide;  Action  of  water  on .  C. 

Boulin  and  L.  J.  Simon.     Comptes  rend.,  1920, 

170,  845—848. 
Diciii.oiioKTHVi,  sulphide  is  slowly  decomposed  by 
cold  water:  (CaH,Cl),S+2H:0  ^r  [C,H.(OH)J,S+ 
2HC1.  The  decomposition  is  accelerated  by  rise  in 
temperature  and  increase  in  the  amount  of  water 
present.  It  is  retarded  by  the  presence  of  acids  anil 
alkalis  and  by  the  products  of  decomposition.  The 
solubility  of  dichloroethyl  sulphide  in  cold  water  is 
0"48  Hint,  per  litre  and  it  is  increased  by  the 
presence  of  thiodiglycol. — W.  G. 

I    constant    boiling    points;    Certain 

binary  and  ternary  mi  rtures  of .    W.  R.  G. 

Atkins.     Chem.  Soc.  Trans.,  1920,  117.  218—220. 
Tije  undermentioned  binary  mixtures  exhibit  con- 
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Btant  minimum  boiling  points  :  Acetone — carbon 
tetrachloride,  55'9°  C.  at  763  mm.;  methyl  ethyl 
ketone — carbon  tetrachloride,  73S°  at  760  mm. ; 
methyl  ethyl  ketone — ferf-butyl  alcohol,  79'0°  at 
702  mm. ;  methyl  ethyl  ketone — isopropyl  alcohol, 
77'3°  at  759  mm.;  methyl  alcohol — carbon  bisul- 
phide, 37'1°  at  751  mm. ;  carbon  tetrachloride — 
te rf-butyl  alcohol,  7T0°  C.  at  768  mm.  The  ternary 
mixture  methyl  ethyl  ketone — carbon  tetrachloride 
— water  has  a  constant  boiling  point  at  65'7°  C.  at 
760  mm.  with  the  composition  22'2%,  74'8%,  and 
3%  of  its  constituents  respectively.  The  mixture 
carbon  tetrachloride  (85%)  —  iert-butyl  alcohol 
(11-9%)— water  (3T%)  boils  constantly  at  64-7°  C. 
and  763  mm.  pressure. — G.  F.  M. 

Sit  riles;  Preparation  of  unsaturated by  cata- 
lysis. A.  Mailhe.  Bull.  Soc.  Chim.,  1920,  27, 
226—229. 

Unsaturated  aliphatic  or  aromatic  nitriles,  such  as 
crotononitrile,  oleonitrile,  elaidonitrile,  and  cinna- 
monitrile  may  be  prepared  by  passing  the  vapours 
of  the  esters  of  the  corresponding  acids  along 
with  ammonia  over  alumina  at  480° — 500°  C.  as 
previously  described  (J.,  1920,  349a).— W.  G. 

Methylamine;  Preparation  of  ■ — —  from  ammonium 
methyl  sulphate.  W.  S.  Denham  and  L.  F. 
Knapp.     Chem.  Soc.  Trans.,  1920,  117,  236—247. 

The  product  of  the  action  of  heat  on  ammonium 
methyl  sulphate  always  contains  dimethylamine 
and  trimethylamine  in  addition  to  methylamine 
(ef.  Werner,'  Chem.  Soc.  Trans.,  1914,  105,  2762). 
Under  no  conditions  is  more  than  25 — 30%  of  the 
ammonia  converted  into  methylamine.  Support 
for  the  view  that  a  state  of  equilibrium  is  attained 
in  the  reacting  mass,   expressed  by  the  equations 

2NH3(CH,)S04H^:NH1S04H  +  NHa(CH3).SO,H 
2NH.(CH3VS01H^ 

NHJ(CH3)S01H  +  NH(CH3)J   S04H 

is  derived  from  the  fact  that  methylamine  is  formed 
when  a  mixture  of  the  sulphates  of  ammonium, 
dimethylamine,  and  trimethylamine  are  heated  to- 
gether. Moreover,  by  increasing  the  reacting  mass 
of  ammonium  sulphate  by  heating  2  equivalents  of 
it,  or  preferably  ammonium  benzenesulphonate  be- 
cause of  its  greater  fusibility,  with  ammonium 
methyl  sulphate  the  yield  of  methylamine  is  in- 
creased to  nearly  50%  of  the  theoretical. — G.  F.  M. 

Chlorhydrins  and  glycols;  Preparation  of  ethylene 

and  propylene  from  oil-gas.     B.  T.  Brooks. 

Chem.  and  Met.  Eng.,  1920,  22,  629—633. 

In  the  treatment  of  olefines  with  hypochlorous 
acid,  it  is  unnecessary  to  use  solutions  of  greater 
concentration  than  0T  %  total  hypochlorite,  and 
formation  of  chlorhydrin  is  accelerated  by  increas- 
ing the  solution  of  the  gas  in  the  aqueous  solution 
by  agitation  or  moderate  pressures.  The  author 
employed  an  apparatus  of  the  liquid-circulating 
type,  the  free  hydrogen  chloride  being  neutralised 
by  soda  ash,  sodium  bicarbonate,  or  borax.  The 
formation  of  chlorhydrin  was  fairly  rapid,  until 
the  solution  contained  about  5%  chlorhydrins,  after 
which  it  proceeded  more  slowly.  Propylene  reacts 
more  readily  than  ethylene.  With  a  larger  ap- 
paratus, using  about  600  lb.  of  chlorine  and  1000 
galls,  of  solution,  at  a  temperature  of  15°  C,  and 
under  75  lb.  pressure,  yields  of  4'55 — 7'75%  chlor- 
hydrin were  obtained  from  oil-gas  containing  34 — 
36%  total  ethylene  and  propylene.  Graphs  are 
given  indicating  the  behaviour  on  distillation  of 
24  ethylenechlorhydrin  solution  and  of  24%  and 
70%  ethylene-  and  propylene-chlorhydrins  mixed. 
The  effect  of  saturating  a  24%  solution  of  the 
chlorhydrins  with  common  6alt  is  also  shown. 
Nearly  theoretical  yields  of  glycol  are  obtained 
from  ethylenechlorhydrin.    By  treatment  of  a  20'8 % 


aqueous  solution  of  ethylene-  and  propylene- 
chlorhydrins  with  sodium  bicarbonate,  the  yield  was 
81'5%  of  the  theoretical;  when  sodium  carbonate 
was  used,  only  74'2%  was  obtained.  (C/.  J.,  1919, 
923  a.)— W.  J.  W. 

Marsh  gas  [methane'];  Interaction  of  chlorine  and 

under  the  influence  of  light.     Conversion  of 

methyl  chloride  to  methyl  alcohol  and  methyl 
acetate.  J.  R.  H.  Whiston.  Chem.  Soc.  Trans., 
1920,  117,  183—190. 

The  photochemical  reaction  between  chlorine  and 
methane  never  stops  at  the  first  stage  to  give 
methyl  chloride  exclusively,  but  a  mixture  of  all  the 
chloromethanes  is  produced  in  which  methylene 
dichloride  and  chloroform  predominate.  In  a  mix- 
ture of  2j  vols,  of  methane  to  1  vol.  of  chlorine  only 
25%  of  the  chlorine  forms  methyl  chloride,  and  with 
equal  volumes  only  10 — 13%.  Methyl  chloride  can 
be  completely  converted  into  methyl  acetate  by 
passing  it  over  porous  sodium  acetate  at  290° — 
297°  C,  whilst  slaked  lime  at  300°  C.  converts  it 
almost  quantitatively  into  methyl  alcohol. 

— G.  F.  M. 

Acetylene;  Action  of  nitric  acid  on .    K.  J.  P. 

Orton  and  P.  V.  McKie.  Chem.  Soc.  Trans., 
1920,  117,  283—296. 

Acetylene  is  readily  absorbed  by  absolute  nitric 
acid  or  mixtures  of  nitric  and  sulphuric  acids.  The 
rate  of  absorption  is  decreased  by  diluting  the  nitric 
acid,  and  increased  by  certain  catalysts,  and  by 
increase  of  temperature.  The  above-mentioned 
conditions  also  largely  determine  the  nature  and 
proportion  of  the  products,  the  most  important 
being  nitroform  and  other  substances  which  on 
further  nitration  yield  tetranitromethane,  carbon 
dioxide,  and  other  substances,  including  oxalic  acid 
which  cannot  be  converted  into  tetranitro- 
methane. High  (100%)  or  low  (70%)  concentration 
of  nitric  acid,  low  temperature  (0° — 15°  C),  and 
certain  catalysts,  notably  platinum  and  silver, 
favour  the  production  of  the  oxalic  acid  type  of  pro- 
duct, whilst  95%  nitric  acid,  a  temperature  of 
about  30°  C,  and  notably  the  use  of  mercury  as  a 
catalyst,  cause  nitroform  and  allied  substances  to 
predominate.  The  addition  of  0'3 — 0'4%  of  mer- 
curic nitrate  to  the  nitric  acid  practically  elimin- 
ates oxalic  acid  etc.  from  the  product,  and  in- 
creases the  percentage  of  the  carbon  in  the  acetyl- 
ene employed  converted  into  nitroform  etc.,  to 
about  30%,  the  remaining  70%  going  to  carbon 
dioxide.  Nitroform  in  the  product  represents  only 
80 — 85%  of  the  total  substances,  which  on  heating 
the  reaction  mixture  with  fuming  sulphuric  acid 
to  90°— 95°  for  4  hours  are  converted  into  tetra- 
nitromethane. These  other  substances  are  not 
very  stable,  and  when  the  object  is  the  preparation 
of  tetranitromethane  it  is  important  to  proceed 
with  the  further  nitration,  or  at  least  to  add  the 
fuming  sulphuric  acid  without  delay.  On  cooling 
the  nitrating  mixture  tetranitromethane  separates 
as  an  oil,  or  sometimes  as  crystals,  and  is  isolated 
by  extraction  with  carbon  tetrachloride  or  by  dis- 
tillation. It  has  m.p.  13-75°  C*  and  sp.  gr.  165009 
at  15-8°  C.  The  best  yield  observed  was  22"3  g. 
from  4'6  litres  of  acetylene  and  90  c.c.  of  absolute 
nitric  acid  diluted  to  95%  with  water,  the  absorp- 
tion being  carried  out  at  30°  C.  in  the  presence  of 
mercuric  nitrate. — G.  F.   M. 

Oxalates;    Specific    colour    reaction    of    .  V. 

Macri.     Boll.  Chim.  Farm.,  1920,  59,  73. 

The  colour  reaction  for  oxalates  described  by  Caron 
and  Raquet  (J.,  1919,  662  a)  was  published  earlier 
by  the  author  (J.,  1917,  1176!>  as  a  reaction  for 
detecting  manganese  salts.  Addition  of  an  oxidis- 
ing agent  is  unnecessary,  since  agitation  of  a  hot 
solution  of   a  manganese  salt  with   a  little  alkali 
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causes  absorption  of  atmospheric  oxygen  and  forma- 
tion oi  higher  oxides  of  manganese,  t li«-**o  giving  the 
loration  with  an  oxalate.    The  reaction 
i  in  acid  solution. — T.  II.  P. 

i(.   1>, termination  of  in  organic  com- 

pounds.     A  Wober.     Z.  angew.  Cheffl.,  1930,  33, 

63-  04 

The    mercury    may    be    obtained    in    solution,    in    a 

ble  condition  for  its  determination  by  Etupp'e 

ktdometrio  method  (J.,  1908,  1179),  bj  neatingrOpg. 

of  the  substance  with  sulphuric  acid  at  80°  0.  in  ■ 

fitted    with    a    tapped    funnel    and    a   delivery 

tube  connected  with  a  Peligot  tube  which  is  cooled 
with  water;  1  C.C.  of  concentrated  hydrogen 
peroxide  solution  is  added,  drop  by  drop,  to  the 
contents  of  the  flask,  and  the  heating  is  continued 
until  a  clear  solution  results  and  sulphur  trioxido 
fuses  appear  in  the  Peligot  tube.  The  solution  is 
then  cooled,  diluted,  treated  with  1  g.  of  sodium 
chloride,  neutralised  with  sodium  hydroxide  solu- 
tion (sp.  gr.  I'S),  mixed  with  the  rinsings  from  the 
Peligot  tube,  and  diluted  to  100  c.c. — W.  P.  S. 


Myricyl  alcohol.    Gascard.     See  XII. 


Patents. 

Amines;  Process  of  substituting   halogens  for  the 

amino  groups  in  aliphatic  .       Chem.   Fabr. 

Flora.  Dubendorf,  Switzerland.  Eng.  Put. 
132. 215,  25.8.19.  (Appl.  20,863/19.)  Int.  Conv., 
.'U.S. 18. 

Tin:  amiuo-groups  of  aliphatic  amines  may  bo  re- 
placed by  chlorine  or  bromine  by  treatment  at  50° — 
100°  O.  with  a  mixture  of  nitric  acid  (sp.  gr.  1*4) 
and  concentrated  hydrochloric  or  hydrobromic  acid 
respectively.  The  reaction  is  accompanied  by  vigor- 
ous evolution  of  nitrogen,  and  proceeds  without 
appreciable  formation  of  by-products.  It  is  par- 
ticularly applicable  technically  to  the  aliphatic 
amino-acids  or  their  salts;  for  example,  Heucine 
\  i.  Ids  Z-«-chloro  (or  bromo)  isobutylacetic  acid. 

— G.  F.  M. 

Ethyl  alcohol  and  ethyl  acetate;  Synthetic  manu- 
facture of  .     P.  V.   H.   Pascal,  Angouleme, 

France.  Eng.  Pat.  140,115,  31.5.18.  (Appl. 
9019/18.)     Int.  Conv.,  3.4.17. 

Kthyl  alcohol  is  obtained  by  the  electrolytic  re- 
duction of  acetaldehyde  or  paraldehyde  in  acid 
medium,  preferably  5 — 10%  sulphuric  acid,  in  a 
cell  divided  by  a  porous  diaphragm,  the  aldehyde 
being  introduced  into  the  cathode  chamber  in  two 
stages,  so  that  the  cathodic  liquid  contains  initially 
about  10%,  and  finally  30%  or  more  of  organic 
material.  The  cathode  may  be  of  lead,  antimonial 
lead,  or  mercury,  and  a  current  density  of  2 — 3 
amps,  per  sq.  dcm.  is  employed,  which  is  sufficient 
to  maintain  tho  temperature  at  about  40°  C. 
I  of  using  aldehyde,  acetyleno  may  be  con- 
verted into  alcohol  in  one  operation  by  introducing 
the  gas  into  the  acid  electrolyte  containing  a  mer- 
cury salt,  whereby  hydration  and  reduction  occur 
simultaneously.  By  increasing  the  temperature, 
the  density  of  the  current,  tho  percentage  of  acid 
or  aldehyde,  or  the  duration  of  reduction  appreci- 
able quantities  of  secondary  products  are  formed. 
neb    as    butanediol-l.3,    crotonyl    alcohols,    butyl 

alcohol,  ethyl  ether,  etc.,  and  by  suitable  selection 
of  conditions  one  or  more  of  these  may  be  made 
to  predominate.  Similarly  by  diminishing  the 
sfneieni  v  of  the  diaphragm  ethyl  acetate  is  formed 
by  combination  of  the  alcohol  formed  at  the  cathodo 
with  acetic  acid  formed  at  tho  anode.  Oxygen  or 
ozonised  oxygen  is  obtained  as  a  by-product  in  all 
operations. — G.    F.    M. 


i'<  ntaenithi  itnl ;  'l  n  at  in,  nt  of  solution*  containing 

crude .    Rheinisoh-  Westfalisohe  Sprengstoff- 

A.-G..  Cologne.    Oer.  Pat.  998,983,  91.8.14. 

A  solution  containing  crude  pentaerythrito]  is 
neutralised  and  concentrated;  the  calcium  formate 
which  separates  from  tho  hot  solution  is  removed, 
and  pentaerythritol  crystallises  as  tho  solution 
COOls.      I.     A     (' 

.1/  mo&i  .  .■  Manufacture  of .    Manu- 

facture of  monobioinoketmies.  J.  D.  Itiedel, 
A.-G  .  Berlin-Brits.  Ger.  Pats,  (a)  298,944, 
LS.9  15,  and  (d)  298,953,  15.10.1(5. 

Solutions  of  bromine  in  bromide  liquors  are  added 
at  raised  temperatures  to  bromide  liquors  contain- 
ing (a)  acetone  and  bromoacetone,  or  (u)  a  ketone  or 
mixture  of  ketones  and  bromoketones,  prepared 
by  neutralising  tho  aqueous  solutions  obtained  in 
previous  preparations  of  monobromoacetone  and 
monobromoketones  respectively. — L.  A.  C. 

Glycol;  Production  of  from  ethylene.     Chem. 

Fabr.  Grieshcim-Elektron,  Frankfort.  Ger.  Pat. 
300,122,  22.2.16. 

By  avoiding  prolonged  contact  of  ethylene  with  tho 
oxidising  agent  (potassium  permanganate),  e.g.,  by 
applying  tho  principle  of  counter-currents,  and  by 
avoiding  the  accumulation  of  manganese  dioxide 
mud  and  other  materials  which  would  tend  to 
retain  glycol,  an  almost  quantitative  yield  of  the 
latter  is  obtainable.  Ethylene  produced  by  the 
catalytic  hydrogenation  of  acetyleno  can  be  advan- 
tageously used,  in  which  case  tho  accompanying 
ethane  is  obtained  as  a  by-product. — D.  F.  T. 

Succinyldiacetic  acid  esters;  Manufacture  of . 

R.  Willstatter,  Munich.  Ger.  Pat.  300,672, 
27.1.17. 

Succinyldiacetic  acid  esters,  for  use  in  the  syn- 
thesis of  tropine  derivatives,  are  prepared  by  elec- 
trolysis of  neutral  or  feebly  acid  solutions  of  acetone- 
dicarboxylic  acid  esters.  The  secondary  potassium 
salt  of  acetonedicarboxylic  acid  ester,  produced  by 
tho  action  of  concentrated  aqueous  or  alcoholic 
potassium  hydroxide  on  acetonedicarboxylic  acid 
ester,  yields  succinyldiacetic  acid  diethyl  ester 
(colourless  needles,  m.  p.  46° — 47°  C.)  on  electro- 
lysis; this  gives  pyrrole  derivatives,  e.0.,N.-mothyl- 
pyrrolediacetic  aoid  ester  (prisms,  m.  p.  164°  C.) 
on  treatment  with  ammonia  or  amines.  Acetone- 
dicarboxylic acid  monomethyl  ester  yields  less 
roadily  the  corresponding  succinyldiacetic  acid 
methyl  ester,  from  which  N-methylpyrrolediacetio 
acid  dimethyl  ester  (needles,  m.  p.  170°— 171°  C.) 
is  obtained. — L.  A.  C. 

Rectification  of  ether;  Apparatus  for  .     Mas- 

chinenbau-A.-G.  Golzern-Grimma,  Grimma.  Ger. 
Pat.  305,172,  19.9.16. 
The  formation  of  by-products,  losses  duo  to 
evaporation  or  deficient  conversion  of  alcohol,  and 
increase  of  pressure  due  to  too  rapid  supply  of 
ether  vapour  are  prevented  by  providing  an  inter- 
mediate or  compensating  column  furnished  with  a 
condenser,  through  which  the  crude  ether  vapour 
passes  on  its  way  to  the  rectifying  column. 

—J.  S.  G.  T. 

Hydrocarbons  and  organic  oxygen  <  impounds;  Pre- 
paration of from  the  chlorinated  products  of 

mineral  oils.  F.  Bergius,  Hanover,  and  L.  Lands- 
berg,  Nuremberg.  Ger.  Pate,  (a)  309,281,  23.9.13, 
and  (d)  309,282,  26.4.16. 
(a)  The  chlorinated  products  aro  heated  under 
pressure  with  dilute  aqueous  alkalis,  whereby  the 
chlorine  is  completely  removed.  Chlorinated 
paraffin  hydrocarbons  of  sp.  gr.  0790  and  contain- 
ing approximately  25%  Cl  yield  an  oily,  insoluble 
mixture  of  terpene-liko  hydrocarbons  and  oxygen 
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compounds  which  may  be  used  as  a  substitute  for  oil 
of  turpentine;  the  aqueous  liquid  contains  phenolic 
and  acidic  products,  (b)  By  using  alkali  carbonates 
instead  of  dilute  caustic  alkali  the  formation  of 
charred  or  tarry  products  is  avoided ;  catalysts  such 
as  copper  or  copper  salts  may  be  simultaneously 
applied.  The  oily  product  has  a  higher  specific 
gravity  than  the  material  originally  chlorinated, 
and  may  be  used  as  a  solvent,  e.g.,  for  the  recrystal- 
lisation  of  trinitrotoluene. — D.  F.  T. 

derm-free     virus;     Process     for     obtaining     . 

Quarzlampen-Ges.m.b.H.,     Hanau.       Ger.     Pat. 

315,101,  4.6.14. 
Vaccine  virus,  obtained  by  the  process  described  in 
Ger.  Pat.  314,859  (this  J.,  1920,  312  a),  is  mixed 
with  a  very  dilute  solution  of  a  photo-dynamical 
substance  and  subjected  to  the  action  of  chemically 
active  rays.  Accompanying  micro-organisms  are 
destroyed  by  about  5  minutes'  treatment  without 
damage  to  the  virus.  Methylene  Blue,  Methylene 
Violet,  Nile  Blue,  phenazine,  Neutral  Red,  pheno- 
safranine,  Fluorescein  and  several  of  its  deriva- 
tives, acridine,  and  chrysophanic  acid  are  among 
the  dyes  mentioned  as  suitable  photo-dynamic  sub- 
stances, as  well  as  chlorophyll,  uranium  salts,  and 
iron  salts.— B.  V.  S. 

Piperidine   piperidyldithiocarbamate ;   Preparation 

of  .     Farbenfabr.  vorm.  F.  Bayer  und  Co., 

Leverkusen.  Ger.  Pat.  316,009,  12.l0.17. 
Piperidine  piperidyldithiocarbamate,  for  use  as  a 
vulcanisation  catalyst,  is  prepared  by  the  action  of 
carbon  bisulphide  on  an  aqueous  solution  of  piperi- 
dine at  a  low  temperature;  the  presence  of  the 
water  moderates  the  reaction. — D.  F.  T. 

Hog-cholera  serum;  Process  of  producing  refined 

.    J.  Reichel,  Assignor  to  H.  K.  Mulford  Co., 

Philadelphia,  Pa.  U.S.  Pat.  1,335,986,  6.4.20. 
Appl.,  3.4.14. 

See  Eng.  Pat.  6604  of  1915;  J.,  1916,  653. 

Acids    from    wood    tar    etc.      Ger.    Pat.    315,417. 
See  III. 

Cymene.    U.S.  Pat.  1,336,694.    See.  V. 

XXI .— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Photomicrography   with    simple   apparatus.     T.   J. 
Ward.     Analyst,  1920,  45,  130—133. 

For  magnifications  up  to  about  x4  the  camera  is 
fitted  with  a  short-focus  (10  to  12  cm.)  6ingle 
meniscus  photographic  lens,  whilst  by  placing  a 
large  diameter  lens  on  a  support  between  the 
camera  lens  and  the  object  magnifications  up  to 
about  x8  may  be  obtained.  Fof  magnifications  up 
to  about  x75  the  camera  lens  is  replaced  by  a 
microscope  objective  fitted  into  a  cork.  For  most 
purposes  "ordinary"  plates  are  the  most  suitable. 

— C.  A.  M. 

Action     of     coal     upon     a     photographic     plate. 
Sinkinson.     .See  I1a. 

Patents. 
Strong  [photographic]  prints  from  weak  negatives; 

Process  for  producing  .     G.   Staess,  Berlin- 

Steglitz.  Ger.  Pat.  316,087,  1.5.17. 
A  thin  film  of  transparent  gelatin  or  celluloid, 
coloured  red  by  means  of  potassium  ferric  oxalate 
and  ammonium  thiocyanate,  is  interposed  between 
the  negative  and  the  printing  paper.  This  is 
bleached  as  printing  proceeds  in  inverse  proportion 
to  the  density  of  the  negative,  and  the  effect  of 
printing  under  a  steeper  negative  is  obtained.  The 
bleached  film  regains  its  colour  on  storing  in  the 
dark.  The  amount  of  intensification  obtained  may 
he  reduced  by  partial  bleaching  of  the  film  before 
printing  or  increased  bv  using  two  or  more  films. 

— B.  V.  S. 


XXII.-EXPL0SIVES;  MATCHES. 

Nitrocellulose  from  wood  pulp.    R.  G.  Woodbridge, 
jun.    J.  Ind.  Eng.  Chem.,  1920,  12,  380—384. 

Difficulties  experienced  in  the  nitration  of  wood 
pulp  in  crepe  paper  form  were  that  the  nitrated 
material  tended  to  gelatinise,  and  that  this  and  the 
shortness  of  the  fibre  rendered  it  difficult  to  remove 
the  acid  from  the  nitrocellulose  in  the  centrifugal 
wringer.  The  yield  of  nitrocellulose  was  very  low, 
only  about  1/2  lb.  per  lb.  of  wood  cellulose,  as  com- 
pared with  1'52  lb.  from  cotton  cellulose.  The  con- 
sumption of  acid  was  high,  and  the  material  was 
difficult  to  dehydrate.  The  viscosity  of  wood  pulp 
nitrocellulose  was  much  lower  than  that  of  cotton 
nitrocellulose.  It  was  found,  however,  that  satis- 
factory results  could  be  obtained  by  the  use  of 
mixtures  of  cotton  fibre  with  at  least  50%  of  wood 
pulp,  the  most  suitable  material  being  sulphite  pulp 
from  spruce  or  mildly  bleached  soda  pulp  from 
pine  instead  of  a  deciduous  wood.  The  mixtures 
gave  no  material  difficulty  in  nitration,  the  acid 
recovery  was  normal,  and  the  yield  of  nitrocellulose 
about  1'50  lb.  per  lb.  of  cellulose,  indicating  a  yield 
of  about  1'48  lb.  per  lb.  of  wood  cellulose.  In  pre- 
paring the  nitrocellulose  the  dehydration  required 
a  somewhat  longer  time.  For  nitrating  wood  pulp 
alone  additional  purification  would  be  essential,  and 
would  add  to  the  cost  of  the  product.  (Cf.  J.,  1919, 
555  a,  602  a.)— C.  A.  M. 

Nitrocellulose  and  inorganic  nitrates;  Estimation 

of  nitrogen  in  with  the  nitrometer.     E.  G. 

Beckett.    Chem.  Soc.  Trans.,  1920,  117,  220—235. 

Nitrometric  estimation  of  nitrogen  in  nitrocellu- 
loses  and,  to  a  lesser  extent,  in  inorganic  nitrates, 
always  gives  low  results,  and  the  conclusion  pre- 
viously reached  (J.,  1914,  628)  that  with  96% 
sulphuric  acid  the  various  errors  compensate  one 
another  is  now  shown  to  be  incorrect.  The  interval 
of  time  which  is  allowed  to  elapse  between  the 
introduction  of  the  nitrate  and  sulphuric  acid  into 
the  nitrometer  and  the  shaking  has  a  great  influence 
on  the  results,  particularly  with  the  nitrocelluloses, 
the  diminution  in  volume  of  crude  nitric  oxide 
obtained  being  the  more  pronounced  the  stronger 
the  sulphuric  acid  and  the  longer  the  interval.  As 
the  result  of  analyses  of  the  crude  gas  evolved  under 
varying  conditions  and  of  the  residual  sulphuric 
acid,  whereby  the  necessary  correction  was  calcu- 
lated, the  best  results  were  found  to  be  obtained 
by  using  15  c.c.  of  92"5 — 94'0%  sulphuric  acid  and 
by  allowing  \  to  \  hour  to  elapse  between  the  intro- 
duction of  the  nitrocellulose  and  acid  into  the 
nitrometer  and  the  shaking.  In  this  case  the  error 
is  about   -0"7%   of  the  total  nitrogen  found. 

— G.  F.  M. 


Patents. 

Explosive  mixture.  R.  L.  Hill,  Tamaqua,  Pa., 
Assignor  to  Atlas  Powder  Co.,  Wilmington,  Del. 
U.S.  Pat.  1,334,303,  23.3.20.    Appl.,  30.8.18. 

An  explosive  mixture  consists  of  ammonium  per- 
ehlorate,  nitro-starch,  and  a  metallic  compound 
capable  of  combining  with  chlorine. — W.  J.  W. 

Solvent     from     smokeless     powder;     Process    for 

recovering  .     E.  du  Pont,  Wilmington,  Del. 

U.S.  Pat.  1,334,360,  23.3.20.     Appl.,  13.6.19. 

In  recovering  from  smokeless  powders  a  mixed 
solvent,  the  constituents  of  which  have  different 
boiling  points,  the  solvent  is  slowly  vaporised,  a 
portion  of  the  vapour  is  cooled  to  condense  only  the 
vapour  of  higher  boiling  point,  the  uneondensed 
vapour  is  returned  to  and  passed  through  the 
material,  and  another  portion  of  the  vapour  is 
cooled  and  condensed. — L.  A.  C. 
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Bxplotivt  eomjxmndt.    Atlas  Powder  <  <>  .  Wilming- 
tan,    Del..    A*ignees  of    H.    L.    Hill    ami    A.    J. 
>ne,     Tainaqua,     Pa  .     V.8  A.       Eng.     Pat 
i-*i-  I     (Appl.  21,488   19  I     Int.  Cony., 

1.11.18. 


-        1     -     I'..:      1   -MiT    (96  ,,,'  1919;  J.,  1<>1!1.  0l.l|  ., 

Displacement    of    liquid*    in    nitrocellulose.      Ger. 
md  307,701-2      See  M 


Patent  List. 


.  The  date*  *it«»  in  thia  list  ere.  in  the  cui  of  Appnoay. 
tiona  for  Patent*,  those  oi  application,  and  in  the  caae  of 
Complete  Speci&oaUona  accepted,  those  of  the  Official 
Journal*  in  whioh  the  aooeptanoa  u  announced.  Complete 
Specification*  thua  advartiaed  aa  accepted  ax*  open  to 
inspection  at  the  Patent  Office  immediately  and  to 
opposition  within  two  month*  of  the  date  given. 


XXIII.-ANALYSIS. 

Fuiyer-i>nnts;    Detection    of   on   documents. 

i     A    Mitchell.   Analyst,  1990,  <5,  122—129. 

Fok  tin*  mechanical  development  of  finger-prints 
upon  paper  good  results  may  bo  obtained  by  the 
use  of  various  dry  powders,  such  as  graphite,  red 

i.  cadmium  iodide,  methylene  blue,  etc.  For- 
geot's  ink  method  is  baaed  upon  the  fact  that  there 
is  normally  a  slight  secretion  of  oil  on  tho  fingers, 
which  repeal  the  liquid  from  the  parts  of  the  paper 
on  which  the  papillary  ridges  have  rested.    Variablo 

tltg  obtained  by  different  workers  are  attribu- 
table to  variations  in  the  composition  of  the  ink.  A 
suitable  ink  for  the  purposo  is  obtained  by  dis- 
■olring  pyrogallol  in  1  osmium  tetroxide  solution, 
whioh  behaves  like  iron  6alts  in  forming  an  ink 
with  substances  containing  three  hydroxyl  groups 
in  juxtaposition.  The  reaction  also  affords  a  sensi- 
tive test  for  osmium  tetroxide.  The  most  sensitive 
vapour-reagent  for  finger-prints  is  iodine,  but  mer- 
curic iodide  vapour  gives  more  stable  colorations. 
Osmium  tetroxide  vapour  gives  permanent  colora- 
tions with  recent  finger-prints,  but  is  less  trust- 
worthy than  iodine  vapour.  Conversely,  the  re- 
action may  be  used  for  detecting  osmium  tetroxide, 
a  slightly  greasy  finger-print  being  exposed  to  the 
Tapour. — C.  A.   If. 

ire  mi  cool  etc.     Myhill.     See  Ha. 

Benzol  in  tjas  etc.    Shuttleworth.    See  Ha. 

Tausz  and   Peter.      See  IIa. 

Paraffin  in  ceresin.    Smelkn-.     See  lit. 

SidpAuric   ions   in   complex   compounds.    Job  and 
Urbain.    SeeVII. 

Hydroxyl  ion  concentration.     Fricke.     See  VII. 

EypoiodouM  acid.    Cofman.    .See  VII. 

Burir  acid.     Van  Liempt.     See  VII. 

Carbon  in  iron.    Yensen.    See  X. 

•n  in  ferro-alloys.    Rottmann.    See  X. 
Soap.     Weber.     See  XII. 
Carbon  black.     Perrott  and  Thiessen.    See  XIII. 

Lou      See  XV. 
Tensile  strength  of  glue.     Hopp.     See  XV. 
Sucrose.    Jackson  and  Gillis.    See  XVII. 
<e.    Rolfe  and  Hoyt.    See  XVII. 

■se  in  molasses.     Brodie.     See  XVII. 
lied  urines.     Macmillan  and  Tingle.     See  XVIII. 
Oj-uIic  acid  in  vinegar.     Ban.     See  XVIII. 
"<      ■'/  i"  organic  compounds.    Wober.    Set    XX 
(>,al.    .         M      ri.     .See  XX. 
Xitr-celluloit  and  nitrates.    Beckett.    See  XXII. 


I.— GENERAL;   PLANT;   MACHINERY. 

Aril  [CATIONS. 

Andrew,     Miller,    TroTelyan,    ami    Armstrong. 

Whilworlh   and   Co.        Furnaces   burning  Dowdl 

fuel.     19,471.     -May  5. 

Blagden,  and  Howards  and  Sons.  Manufacture 
of  catalysts  for  debydrogenation,  and  application 

of  such  catalysts.       19,613.      -May  5. 

Do  Laval  Separator  Co.  Centrifugal  separator 
12.031.     .Mayo.     (U.S.,  31.8.17.) 

ESustis.     Recovery  of  gases.     12,368.    May  4. 

Faii\veathor  (l.ysekils  Mekaniska  Verkstads 
Aktiebolag).     11,664.    See  XIX. 

Grondal.  Apparatus  for  lixiviating  granular  or 
pulverulent  material.  11,927.  Apr.  29.  (Sweden, 
29.4.19.) 

Hamer.  Producing  higli  temperatures  in  heat- 
energy  carrying  fluids.     11,531.     Apr.  26. 

Harris.     Drying  apparatus.     12,009.    Apr  30. 

Leigh  ami  Little.      11,785.     See  II. 

Merry.     Evaporation  of  liquids.     12,454.    May  5. 

Merry.  Utilisation  of  natural  thermal  energy. 
12,601.     May  6. 

Xaiierz.  Condensing  gases  and  gaseous  acids. 
11,676.     Apr.  27.     (France,  30.4.19.) 

Sutton.  Apparatus  for  effecting  reactions  be- 
tween gases.     12,249.   May  3. 

Thornycroft.  Apparatus  for  extraction  of  juice 
from  vegetable  substances.     11,822.     Apr.  28. 

Union  Espagnolo  de  Fabriques  d'Engrais,  de 
Produits  Chimiques,  et  de  Superphosphates.  Roller 
crushing  machines.  11,489.  Apr.  26.  (Frame, 
9.3.14.) 

Wade  (Norton  Co.).  Grinding  machines.  12,255. 
May  3. 

Walpole.  Extraction  apparatus.  11,574.  Apr.  26. 

Wevcrs.  Downdraught  kilns,  ovens,  etc.  11,518. 
Apr.  26.    (Holland,  2.5.19.) 

COMI'LKTE    SPECIFICATIONS    ACCEPTED. 

2004  (1919).  Ablett.  Method  of  subjecting 
material  to  chemical  treatment  and  grinding  or/ 
and  mixing  and  apparatus  therefor,  also  ball  mill 
and  combined  grinding  or/and  mixing  and  vacuum 
drying  apparatus.     (142,176.)     May  12. 

3156  (1919).  Arter.  Grinding  machines.  (141,831.) 
May  5. 

4959  (1919).  Van  Norman.  Grinding  machines. 
(141, SM.)     May  5. 

5975(1919).  Laverack.  Means  or  apparatus 
employed  for  drying  excreta,  mucilaginous,  and 
other  solid  matters  containing  a  largo  proportion  of 
water.     (141,861.)     May  5. 

7250  (1919).  Davis.  Apparatus  for  drying  or 
cooling  coal,  limestone,  and  other  substances  or 
materials  in  granular  form      (141,873.)    Mayo. 

13  751  (1919).  Durrans,  and  ISoake,  Roberts,  and 
Co.     Still-heads.     (142,330.)     May  12. 

It). 015  (1919).  Conte.  Process  of  and  apparatus 
for     separating     solids     from      liquids.        (128. 911. 1 

May  12. 

25,018(1919).  Norsk  Hydro-EIektrisk  Kvaelatof- 
aktieselskab.  Effecting  crystallisation  from  solu- 
tion.    (184,207.)      May  12. 

25,486(1919.)  Gaillet.  Combination  of  pyramidal 
...  for  purification  of  liquids,  vapours,  and 
gases.     (133,971.)     May  12. 
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II— FUEL;      GAS;      MINERAL      OILS      AND 

WAXES;   DESTRUCTIVE   DISTHiLATION ; 

HEATING;  LIGHTING. 

Applications. 

Barrett  Co.    11,833.    See  XIII. 

Culver.    Artificial  fuel.    11,546.    Apr.  26. 

De  Laval  Separator  Co.  Process  for  cleaning 
gasoline.     12,629.    May  6.    (U.S.,  23.9.18.) 

Dobson  and  Pickard.  Gas-producers.  12,271. 
May  4. 

Duckham,  and  Woodall,  Duckham,  and  Jones. 
Gasification  of  coal  etc.     11,802.     Apr.  28. 

Engelke.  Treating  hydrocarbon  oils.  11,679. 
Apr.  27. 

Fitzgerald.  Utilisation  of  crude  etc.  petroleum 
oils  etc.    11,581.    Apr.  27. 

Lambert.  Recovery  of  condensable  gases  or 
vapours  from  carbon.     12,709.     May  7. 

Leigh  and  Little.  Treatment  of  dust  from  gas- 
cleaning  plants.     11,785.     Apr.  28. 

Perry.  Apparatus  for  distilling  and  briquetting 
carbonaceous  material.    12,802.    May  8. 

Twynam.    Gasification  of  fuel.     12,741.     May  7. 

Wilson.  Method  of  treating  and  utilising 
carbonaceous  materials  with  recovery  of  hydro- 
carbon oils  contained  therein.     12,500.     May  5. 

Complete  Specifications  Accepted. 

21,021  (1918).  Crush.  Gas-producing  plant. 
(141,771.)     May  5. 

21,724  (1918).  Christopher.  Method  of  and 
apparatus  for  the  distillation,  carbonisation,  or 
gasification  of  coal,  carbonaceous  material,  oil 
shales,  and  the  like.     (142,163.)    May  12. 

2706  (1919).  Holt  and  Walker.  Method  of  manu- 
facturing gas  from  coal  or  like  carbonaceous 
material.     (141,828.)     May  5. 

2825  (1919).  Hack  and  Boughton.  Apparatus 
for  washing  gas.    (142,203.)    May  12. 

2905  (1919).  Mann.  Process  relating  to  the 
decomposition  of  hydrocarbons  and  other  substances 
in  the  liquid  and  /or  vapour  phases.  (142,206.) 
May  12. 

2974  (1919).  Hurez.  Coke  ovens.  (123,099.) 
May  12. 

20,002  (1919).  Steinschneider.  Distilling-boiler, 
more  especially  for  the  distillation  of  heavy  hydro- 
carbons of  the  petroleum,  lignite-tar,  and  coal-tar 
industry  and  the  like.     (142,376.)     May  12. 

III.— TAR  AND  TAR  PRODUCTS. 

Applications. 

Bregeat.  Process  for  recovery  of  naphthalene 
and /or  camphor  from  gaseous  mixtures.  12,753. 
May  7. 

Drew  and  Morgan.  Production  of  toluene 
derivatives.  12,470.    May  5. 

Sutton.  Manufacture  of  naphtholates  and 
hydroxynaphthoic  acids.    12,140.    May  1. 

Complete  Specification  Accepted. 
20,002  (1919).     Steinschneider.     See  II. 

TV— COLOURING   MATTERS   AND   DYES. 

Applications. 

Carpmael  (Farbenfabr.  vorm.  F.  Bayer  and  Co.). 
Manufacture  of  indigoid  vat  dyestuffs.  12,526. 
May  5. 

Carpmael  (Farbenfabr.  vorm.  F.  Bayer  and  Co.). 
Manufacture  of  azo  dyes.     12,639.     May  6. 

Complete  Specification  Accepted. 

524  (1917).  Vidal.  Preparation  of  a  black 
colouring-material.     (141,759.)     May  5. 


V.— FIBRES;   TEXTILES;   CELLULOSE; 
PAPER. 

Applications. 

Beaver  and  Claremont.  Impregnating  paper  etc. 
with  electrical  insulating-compounds  etc.  11,658. 
Apr.  27. 

Briggs,  and  British  Cellulose  and  Chemical 
Manufacturing  Co.  Treatment  of  fibres  and  fabrics. 
11,886.     Apr.  29. 

Bronnert.  Manufacture  of  artificial  silk.  12,051 
and  12,719.    Apr.  30  and  May  7. 

Burlin.  Process  of  manufacture  of  paper  etc. 
pulp  from  peat.     11,458.    Apr.  26. 

Green.  Cellulose  acetate  and  nitrate  composi- 
tions and  light  esters.     12,605.     May  6. 

Summers.  Process  of  retting  flax  etc.  12,106. 
May  1. 

Complete  Specifications  Accepted. 

14,688  (1919).  Dreyfus.  Manufacture  of  solutions 
of  cellulose  acetate  and  of  celluloid-like  masses, 
films,  and  other  products  or  articles  produced  there- 
with.    (128,215.)     May  5. 

18,129  (1919).  Robinson.  Production  of  fibres 
from  flax  or  the  like.     (141,982.)     May  5. 

19,165(1919).  Duclaux.  Process  for  the  purifica- 
tion of  nitrocellulose.     (130,619.)     May  5. 

27,209  (1919).  Stulemeyer.  Method  and  means 
for  manufacture  of  artificial  silk.  (142,038.) 
May  5. 

VI.— BLEACHING;    DYEING;    PRINTING; 
FINISHING. 

Applications. 

Euster  and  Olig.  Machine  for  mercerising  yarn. 
12,382.    May  4.    (Germany,  10.7.19.) 

Pearce.  Holders  for  dyeing  cops  etc.  12,298. 
May  4. 

VII.— ACIDS;   ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Applications. 

Busico.     12,750.     See  XV. 

Fairweather  (Fredriksstad  Electrokemiske 
Fabriker  Aktieselskabet).  Process  for  manufacture 
of  perborates  by  electrolysis.    12,701.    May  7. 

Gibbs.  Production  of  magnesium  salts.  11,563. 
Apr.  26. 

Hauenschild.     11,814.     See  IX. 

Hoseason  and  Norris.  Preparation  of  chlorine 
compounds,  and  methods  of  employing  same. 
12,655.     May  7. 

Levy  and  Terrisse.  Regenerating  hydrochloric 
acid.     12,751.     May  7.     (Switz.,  15.11.19.) 

Matheson.  Manufacture  of  alum  and  sulphate  of 
alumina.    12,628.    May  6. 

Matheson.  Manufacture  of  sulphuric  acid. 
12,630.     May  6. 

Nauerz.     11,676.     See  I. 

Parrish,  and  South  Metropolitan  Gas  Co.  Manu- 
facture of  ammonium  sulphate.     12,039.     Apr.  30. 

Parrish,  and  South  Metropolitan  Gas  Co.  Manu- 
facture of  ammonium  sulphides.     12,040.    Apr.  30. 

Complete  Specifications  Accepted. 

1466  (1918).  Soc.  Industrielle  de  Produits 
Chimiques.  Process  for  isolating  or  purifying 
alkali  chromates.     (119,647.)     May  5. 

15,514  (1918).  Soc  l'Air  Liquide  (Soc.  Anon,  pour 
l'Exploit.  des  Proc.  G.  Claude).  Apparatus  for  the 
svnthesis  of  ammonia  at  very  high  pressures. 
(142,150.)     May  12. 

17,650  (1918).  Heberlein.  Method  of  and 
apparatus  for  electrolysing  a  solution  of  a  nickel 
salt.     (141,766.)     May  5. 
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i:.7i:>  (1918).  Maconochie  and  Do  1!,,-    \i 

I'-dm,,,,,,  o,   tin  oxide,  the  improvement"  Ik,    , 
•Ik  applicable  for  th.  ai  ,„■  zim.  .„„,  /lm: 

^•HS.Sy-jjta*.  Producti 

'  ':' I,,1;,1I:"      ''  '•  and  Edison  Swan  Electric 

Production  of  argon,     ,111  783  )     M  ,v   , 
.1;,V,,,1:'I;":     Linderand  <Ju,g      Ma   ,,;,,,,,-,. 
of  sulphate  of  ammonia      Mil  7871     ffavfi 

' 'j-7  !,1!";"  ■  south  .M,tr,.,...;  =,,■,;.,';.■.     rvu,, 

;;,  ■«t-»S, Sate 

Wl'-|V1;,l:r'  •"""'  M'tropoHUn  Gas  Co.,  and 
SS».)  May  5aCtUM  °'  BU,phat0  °f  ;1"~ ■ 
1'  'rri'l,   'li.'l'v   ,  *'"",',     M?t"P0lit«l     Gas     Co., 

,SS!»'  pN-»<  Hyd^E1S4  K,,,stof- 
ni r.  acid  ,„,  l"*u"t.»>"  ol  pure  concentrated 
May.-.  tctroxido  of  nitrogen.    (134,191.) 

.      British     Thomson-Houston     Co 

'      Mmton,  and   United    \lk    i  rl', 

,M,.1|L.\   ^J.*'™  from  a  fused  or  molten  mass 
'"?■     Durh in.     S«  XVI 

alkali  chromates.'    ^Ju^g^0'   '"mfy"'g 


"  "  M    8m  .  II  RATIONS  ACCHJTED 

Nharratt.      Brick-kilns.      (1  42,237.) 

randeriJK(1^L  "**  P"^  "d  apparatna  for 
renaenng  «rood  impermeable,  and  recoverino 
l".m,ls  contained  therein.    080,981  )    May  \-J    " 

X   UETAXB;   METALLURGY,   INCLUDING 
ELE(  I  K<»  METALLURGY. 

APPLn  a  i,,ns. 

Anwlgnmated  Zino(de  Bava;    «.  Ltd.    Recovers 

.1''i'd,  "'"'  Mh"    ""'    »»lphide  ores  and    , cluU 
ta      calproducta     U  831  and  12,689.    Apr  28  and 
May6.     (Australia,  17.6  and  6.5.19 ) 
l2SP6Ma?<7"     Elwtru-ll'l"-"""  of  iron  alloys. 

.4USke?e1c:^%riBg^niUm0te- 
Electrolytic    Zinc    Co.      Recovery    of    zinc    ),v 

anShtgnfe^^\Xn3ginetal0bieCt8With 
Walter.     Alloys  of  metals  of  the  ferro-cttrominm 

!SX,iT20  7  "S  tU'""ul""l!i-  12^6-   MayT 

ofTlmT  ^jh°d0f  *»*«*»*  aUoya  with  metal, 
or  the  ferro-chromium  group  and  wUcum  or  its 
compounds.  12,387.  May  4.  (German? 14  1  20  ) 
Malt-r.  Me^odofpiing^lo^/thm^ 
"i  tne  terro-chromium  group  and  silicum  or  its 
'"'"Pounds.      12,486.      May  5.     (Austria' 20.3  18.) 


VIII.     GLASS;  CERAMICS. 


cuiro    of 

S^LiTe88cl8    containing    wire    to 

"";1"  12,377.      May    1. 


bo 


Gas    Co. 

heated    to 


pwoira   Specifications  Accepted. 

md  526  (1919)       \,i  ,,>      n     ■ 

Laagwell.     Manufacture  of  glass. 


Q      Bl  II.I.IM;  MATERIALS. 


Bakema. 


APPLICATIONS. 

JMce.    for    manufacture    of 
^^--/orcaicining  cement, 

Hettinger!       Process     for    pro- 
*««  hydraulic  mortar.     12  316      Miv  4 

Voolcock.       CoCete^roducts. 

ortaj  f  Producing  coloured  effecta  on 

artificial  stone,  cements,  etc. 


Complete  Specifications  Accepted. 

n-ri!/1in.A8)'ivI^OIlocl,io  aml  I)o  Ros-  Set  VII. 
MixJm  K     '    rUut  Cnemical  Co.,  and  Hoblyn 

Mixtures    for   earburising   steel   during   tho  case- 
hardening  process.     (14L802.)     May  5 

6392  (1919).  Gasche.  Grading  or  concentration  of 
ores  and  the  like.     (142,246.)    May  12 

11  725  (1919).    Mc>echnie,  and  McKeehnie  Bros 

(,mo°Mi  *5  *Tll'ail"~  °r   ""Bering  nickel   from 
cuprojmckel  alloys,  scrap,  and  the  like.     (142,310.) 

11,868(1919)  Perez.  Process  for  decomposing 
"■"■■n-.iry.  and .obtaining  radium  and  gold,  which  are 
contained  in  the  formation  of  this  metal.    (120  961  ) 

VA & )  (MSl2  Har™-      Dczi"cing    °f    lead- 

(n1'o';;/lMl;;,Jarvis-  >««*-«  «*  .t«i. 

16,849  (1919).        Brettell   (Snead  and   Co.   Iron 

ErZr."l42  3^lXy°12me^'^a?ParaftM 
(lS)  'R    ^rri    '  Refining    of    .ead. 

29,038(1919).      Belaia.     Gold  alloys.      (142  048) 
31  a v  5.  " 

,,^;f;l!";11'     DorrCo.     Treatment  of  fine  ores. 
(13.5,844.)     May    >. 

XI.— ELECTRO-CHEMISTRY. 
Applications. 

All.n.       Electrodes     for     secondary    or    storage 
batteries.     12,567.     May  6. 

British     Thomson-Houston     Co.,     and     Ralph 
Electric  furnaces.     12,841.     May  6, 

British  Thomson-Houston   Co    (Geenral  Electric 
Co.).    Devices    for    controlling   electric   discharges 
through     gases     and     vapours,     und      methods     of 
mg  said  devices.      12,225       May  3 

(ov.  pei -Coles.     12,602.     See  X. 

Belaunay  and  Dimitri.     12,1 13  and  12,145.    See 
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Electrolytic  Zinc  Co.    11,934.     See  X. 

Emesco,  Ltd.  Electro-chemical  de-rusting  and 
cleaning  process.     12,456.     May  5. 

Fairweather  (Fredriksstad  Elecktrokemiske 
Fabriker  Aktieselskabet).     12,701.     See  VII. 

Griffith.     12,156.     See  XIV. 

Havward  and  Kluvtmans.  Electric  resistance 
materials.     12,064.     Apr.  30. 

Pouchain.  Electrodes  for  electric  batteries  etc. 
12,263.     May  3. 

Pouchain.  Negative  electrode  for  electric 
accumulators.     12,264.     May  3. 

Pouchain.  Positive  electrodes  for  electric 
accumulators.     12,833.     May  8. 

Pouchain.  Electric  accumulators.  12,834. 
May  8. 

Soncini.  Electric  crucible  ovens.  12,372.  May  4. 
(Italy,  25.4.19.) 

Complete  Specifications  Accepted. 

17,650  (1918).     Heberlein.    See  VII. 

10,053  (1919).  Marks  (Armour  Fertilizer  Works). 
Polyphase  electric-heating  furnaces.  (142,283.) 
May  12. 

XII.— FATS;  OILS;  WAXES. 

Applications. 
Busico.     12,750.     See  XV. 

Hey.  Clarifying  oil  and  grease  solvents.  11,580. 
Apr.  27. 

Mattci.     11,914.     See  XIII. 

Tseng.    Manufacture  of  soap.    12,666.    May  7. 

XIU.— PAINTS;  PIGMENTS;  VARNISHES; 
RESINS. 

Applications. 

Barrett  Co.  Manufacture  of  resin  from  naphthas. 
11,833.     Apr.  28.     (U.S.,  5.5.19.) 

l)e  Bruyn.  Manufacture  of  paste,  distemper, 
and  colourwash.     11,495.     Apr.  26. 

Griffith.     12,156.     See  XIV. 

Mattei.  Solvent  for  varnishes,  oils,  stuccos,  etc. 
11.914.     Apr.  29. 

Titan  Co.  Titanic  oxide  pigments,  and  produc- 
tion of  same.    11,981.    Apr.  30.    (Norway,  1.8.19.) 

XIV.— INDIA-RUBBER ;  GUTTA-PERCHA. 

Applications. 

Griffith.  Electrolytic  manufacture  of  metallic 
sulphides  for  use  as  vulcanising  pigments.  12,156. 
May  3. 

Hey  wood,  and  Isleworth  Rubber  Co.  Process  for 
acceleration  of  vulcanisation.     12,757.     May  8. 

XV.— LEATHER;  BONE;  HORN;  GLUE. 

Applications. 
Bamber  and  Owen.      Tanning  hides  and   skins. 
12,067.     May  1. 

Busico.  Method  of  separating  fat,  ossein,  and 
tricalcic  phosphate  of  bones.  12,750.  May  7. 
(Italy,   11.3.19.) 

Carmichael.    Tanning.     11,969.    Apr.  30. 
Schidrowitz.    Adhesives.     11,669.    Apr.  27. 

XVI.— SOILS ;    FERTILISERS. 
Applications. 

Abonos  Graditicos  Nitrificantes  Soc.  Anon., 
Gonzalez,  Lianas,  and  Sanchez.  Chemical  manure. 
12,507.     May  5. 

Croft.     U',727.     See  XIX. 

Hamler.  Fertiliser-dryer.  12,571.  May  6. 
(U.S.,  28.5.19.) 

Complete  Specification  Accepted. 

16,359  (1919).  Duchemin.  Manufacture  of 
cvanamide,  and  apparatus  therefor.  (132,354.) 
May  12. 


XVII.— SUGARS ;  STARCHES;  GUMS. 
Applications. 

Classen.  Manufacture  of  sugar  and  furfurol 
from  wood  etc.   11,691.   Apr.  27.   (Norway,  18.3.19.) 

Levy  and  Terrisse.  Obtaining  glucose  from  wood. 
12,609.     May  6.     (Switz.,  13.5.19.) 

XVIH.— FERMENTATION  INDUSTRIES. 

Applications. 
Campbell.         Method    of   rendering   alcohol    un- 
drinkable.     12,677.     May  7. 
Classen.     11,691.     See  XVH. 
Levy  and  Terrisse.     12,609.     See  XVII. 


XIX.- 


-FOODS;  AVATER  PURIFICATION; 
SANITATION. 


Applications. 

Bell,  Bell,  and  Rider.  Preserving  meat,  fish,  etc., 
and  ventilating  rooms.     11,726.     Apr.  28. 

Bendixen.  Method  of  making  liquid  milk  from 
dried  milk,  and  of  making  artificial  milk  from 
casein.     12,625.     May  6. 

Bolton  and  Mills.  Apparatus  for  aerating  and 
circulating  sewage  etc.     12,165.     May  3. 

Croft.  Producing  meal  or  flour  from  fish  for  use 
as  food  or  fertiliser.     11,727.     Apr.  28. 

Fairweather  (Lysekils  Mekaniska  Verkstads 
Aktiebolag).     Distilling  water.     11,664.    Apr.  27. 

Forget-me-not,  Ltd.,  and  Hutchinson.  Process 
for  ageing  flour.     12,493.     May  5. 

Fucssly,  Hepworth,  Wilton,  and  Wilton  and  Son. 
Method  of  treating  and  filtering  water  containing 
tarry  matters.     12,650.     May  7. 

Hort.  Process  for  manufacture  of  sterilised  milk 
!    etc.     11,656.     Apr.  27. 

Kent-Jones,  Watson,  and  Woodlands,  Ltd. 
Manufacture  of  flour  and  bread.  12,260.  12,261. 
May  3. 

Lewin.  Sewerage  purification  plant.  12,532. 
May  6. 

Complete  Specifications  Accepted. 

4096  (1918).  Dick.  Condensed-milk  product. 
(141,763.)     May  5. 

1837  (1919).  Pape.  Preserving  organic  materials. 
(142,169.)     May  12. 

2382  (1919).  Falk  and  Frankel.  Method  and 
apparatus  for  preserving  animal  and  vegetable 
substances.     (123,073.)     May  12. 

13,819  (1919).  Whitham.  Process  of  and  appara- 
tus for  manufacture  of  cocoa  and  chocolate. 
(141,953.)     May  5. 

XX—  ORGANIC  PRODUCTS;   MEDICINAL 
SUBSTANCES;   ESSENTIAL  OILS. 

Applications. 

Blagden,  and  Howards  and  Sons.    12,513.    Sec  I. 
Bregeat.    12,753.    See  III. 

Faber  and  Schaeffer.  Manufacture  of  sulpho- 
thalassolic  acid  and  its  salts.     11,515.     Apr.  26. 

Complete  Specification  Accepted. 

4275  (1919).  Selden  Co.,  and  Selden.  Process  of 
treating  cymene.     (142,226.)     May  12. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Application. 
Jeffreys.     Photography.     12,564.     May  6. 

Complete  Specifications  Accepted. 

11,417  (1919).  Marks  (Du  Pont  de  Nemours  and 
Co.).  Composition  for  detonators.  (142,303.) 
May  12. 

19,165  (1919).     Duclaux.    See  V. 
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Metallic  catalysts;  Effect  of  surface  oxidation  on 
I     K    Rupert.    J.  Aimi .  (,'lum.  Soc, 

HI. 

Puitinv  >i  foil  »liuli  has  been  used  as  aa  anode  for 
i"  water  acquires  increased  cataiytjo 
activity  towards  detonating  gas  (electrolytic 
hydrogen-oxygen  mixtures),  which  is  due  to  surface 
oxidation,  and  can  bo  induced  by  chemical  means, 
aa  well  U  by  anodic  polarisation.  A  similar  effect 
was  found  in  the  case  of  palladium  and  gold.  In 
the  case  of  cobalt,  a  slight  increase  in  activity  was 
detected,  but  was  probably  due  to  an  increase  in 
the  aroa  of  active  surface  by  etching.  The  catalytic 
activity  of  smooth  palladium  towards  the  hydro- 
genation  of  cottonseed  oil  is  increased  by  surface 
oxidation.  Palladium  is  50  times  as  active  towards 
iting  gas  as  platinum,  whilst  platinum  is 
2000  times  as  active  as  gold,  and  200  times  as  active 
as  cobalt— E.  H.  R. 

^Yaste    heat    and    its    importance    in    future    heat 
mi/.       E.  Reutlinger.       Z.  Dampfkessel  u. 
hinen-betrieb,  1919,  42,  377—378,  394—397, 
401— 10-1. 

Production  of  low-tempernture  tar  in  steam  power 
plants.     Wilkens.     S*e  IIa. 

PATENT8. 

Heat    treatment    of    chemical    compounds    [under 

pressure];  Apparatus  for  and   method  for 

operation  thereof.     F.  X.  Govers.     E.P.  129,962, 
.'2.11.18.    (Appl.  19,271/18.)    Conv.,  18.7.18. 

Tubular  heating  apparatus  is  kept  clean  internally 
by  means  of  balls  which  are  fed  continuously,  one 
at  a  time,  with  the  chemical  under  treatment,  and 
withdrawn  after  the  process  is  finished.  By  this 
means  long,  continuous  tubes  with  no  joints  for 
cleaning  purposes  may  be  used.  Should  a  catalyst 
be  necessary  for  the  desired  reaction,  the  balls  may 
be  made  of  the  catalyst.  A  suitable  form  of  ball- 
feeding  apparatus  consists  of  two  discs  rotating 
above  and  below  a  distance  piece,  which  is  rather 
thicker  than  the  diameter  of  the  balls.  Holes  are 
made  in  each  of  the  discs,  but  not  opposite  each 
other,  also  in  the  distance  piece,  through  which  one 
ball  at  a  time  can  drop.  To  deliver  the  material 
to  be  heated,  it  is  preferable  to  have  a  pump  capable 
of  giving  a  largo  excess  pressure,  so  that  if  a  ball 
comes  to  rest  against  an  obstruction,  the  obstruction 
may  be  removed  by  the  scouring  action  of  the  liquid 
or  gas  under  treatment  forced  at  high  velocity 
n  the  ball  and  the  wall  of  the  tube. — B.  M.  V. 

Roller  [rod]  mills.     F.  E.  Marcy,  Salt  Lake  City. 
E.P.  136,950,  5.2.19.     (Appl.  2854/19.) 

In  a  rod  mill  the  discharge  end  is  left  open, 
permitting  ready  inspection  and  admission  and 
withdrawal  of  the  grinding  rods,  and  devices  -are 
provided  for  retaining  the  grinding  rods,  while 
allowing  free  outlet  of  the  ground  material. 

— B.  M.  V. 

Vacuum  filters;  Continuous .    A.  E.  Alexander. 

From    United    Filters   Corp.,    Brooklyn,    U.S.A. 

E.P.  141,001,  30.12.18.  (Appl.  2581/20.) 
To  allow  of  withdrawing  the  filtrate  and  wash 
liquors  separately,  the  central  shaft  supporting  the 
segmental  filter  leaves  of  vacuum  filters  of  the 
rotating  leaf  type  is  constructed  of  a  number  of 
tubes  (parallel  to  the  axis)  communicating  with  the 
leaves  oy  means  of  ports  extending  through  seg- 
mental damps  and  with  the  vacuum  apparatus  by 
means  of  a  rotating  valve. — B.  M.  V. 


Filters;  fniiriniKiuj .    A    S.  Alexander.     From 

United  Filters  Corp.  E.P.  188,809,90.12.18. 
In  a  continuous  vacuum  filter  with  segmental  filter 
leave*  (U.8.P.  1,993,665:  J  .  1919,  976*)  means  arc 
provided  for  inflating  toe  niter  baas  at  an  appro- 
priate stage,  and  thus  bringing  tlicm  in  contact 
with  sorapen  to  remove  the  filter  oakee. 

Filter  presses.  P.  W.  Norman,  Teddington,  and 
The  Aluminium  Plant  and  Vessel  Co.,  Ltd., 
Wandsworth.  E.P.  140,715,  27.10.19.  (Appl. 
26,358/19.) 

1  \  filter-pi  s  lea  of  the  plate  and  distance  frame  type 
provided  with  a  common  longitudinal  outlet  duct 
tunned  by  ports  in  the  plates,  the  passages  from  the 
plato  surfaces  to  the  outlet  duct  are  more  easily 
cleaned  if  drilled  on  the  slant,  cither  a  separate 
passage  from  each  face,  or  one  inclined  passage 
extending  from  a  larger  transverse  hole  through  the 
plate;  this  latter  hole,  bring  within  the  filtering 
area,  may  be  partly  filled  by  a  suitable  plug. 

— B.  M.  V. 

Filter-tahle;  Rotary .     E.  L.  Oliver,  Oakland, 

Cal.  U.S.P.  1,335,695,  30.3.20.  Appl.,  28.5.18. 
A  horizontal  rotary  pan  is  divided  into  a  number 
of  compartments,  each  having  a  filter  bed,  and  dis- 
charge  conduits  lead  from  each  compartment  bo  a 
central  valve  plate.  The  valve  is  adjustable,  so  that 
suction  may  he  applied  to  different  groups  of 
conduits  in  succession,  and  thus  to  filter  bods,  which 
are  at  different  distances  from  the  supply  of  un- 
filtered  liquid.— W.  F.  F. 

Filtration;  Method  of  and  apparatus  for .  O.  J. 

Salisbury,    Assignor    to    United    Filters    Corp., 

Salt  Lake  City.    U.S.P.  1,336,444,  13.4.20.  Appl., 

29.8.17. 

The  filter  cake  is  dried  in  situ  before  removal  from 

the  filtering  medium,  by  heat  applied  to  it  in  the 

direction  of  the  passage  of  the  filtrate. — W.  F.  F. 

Filteriiuj    machine    [for    gases].        H.    W.    Tuttle. 

U.S.P.  1,336,600,  13.4.20.  Appl.,  28.9.17. 
Gas  to  be  filtered  is  passed  through  a  number  of 
filtering  devices  which  are  agitated  simultaneously. 
The  filtering  devices  are  cleaned  by  passing  a 
reverse  current  of  air  through  the  chamber  con- 
taining them,  while  the  agitation  is  continued. 

— W.  F.  F. 

Filter.        L.    Wachenberg,    New   York.        U.S.P. 

1,337,170,  13.4.20.  Appl.,  5.4.19. 
A  horizontal  filter  drum  is  mounted  on  hollow 
trunnions,  and  liquid  is  delivered  through  one  of 
the  trunnions  to  the  filtering  olements  within  the 
drum.  An  annular  conduit,  surrounding  the  liquid 
conduit  in  the  same  trunnion,  is  connected  to  pipes 
supplying  hot  water  and  compressed  air  for  clean- 
ing the  filtering  elements.  The  cleaning  fluid  passes 
through  the  filtering  elements  in  the  reverse 
direction,  and  is  also  delivered  simultaneously 
against  the  outer  aides  of  the  filtering  elements. 
The  drum  is  rotated  during  the  cleaning  operation. 

— W.  F.  F. 

Washing   of   granular  filter   material;   Regulating 

the   air  supply   in    the    intermittent    .       K. 

Morawo,  Berlin-Friedenau.  G.P.  315,270,  5.1.17. 
Addition  to  311,593. 
In  the  process  originally  described  (J.,  1919,  522  a) 
it  is  advantageous  to  bo  able  to  set  the  air  valves 
automatically,  as  the  duration  of  a  wash  is  too 
short  to  admit  of  the  regulation  of  an  ordinary  tap. 
Suitable  regulating  devices  are  described. 

— H.  J.  H. 
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Botary  kilns,  and  method  and  means  of  heating 
same  [by  fluid  or  soUd  fuel].    H.  Fenton,  Batley, 
ind  A.  W.  H.  Vivian,  London.       E.P.  140,514, 
21.12.18.    (Appl.  21,470/18.) 
A  combustion  chamber,  preferably  of  circular  cross- 
section  corresponding  with  the  interior  of  the  kiln, 
is  built  at  the  lower  end  of  a  rotary  kiln,  and  a 
burner  for  oil  or  gas  fuel  extends  into  this  chamber 
approximately  in  alinement  with  the  axis  of  the 
kiln.     In  addition,   passages  on  either  side  of  the 
combustion  chamber  extend  upwards  from  a  pair  of 
hearths  for  solid  fuel.— B.  M.  V. 

Furnaces  for  burning  loio  grade  fuel.  F.  Cotton, 
Sydney,  N.S.W.  E.P.  140,972,  12.9.19.  (Appl. 
22,444/19.) 
The  fuel  rests  directly  on  the  level  front  portion 
of  the  hearth  of  the  furnace,  the  back  portion  of  the 
hearth  sloping  steeply  upwards  to  the  fire-bridge.  A 
deep  bed  of  fuel  is  maintained,  and  air  is  sup- 
plied by  induction  by  jets  of  superheated  steam 
through  conduits  formed  directly  through  the  front 
of  the  furnace,  also  from  the  front  along  the  thick- 
ness of  the  side  walls,  turning  into  the  furnace  at 
suitable  places.  The  furnace  may  be  divided  into 
two  or  more  compartments  by  feather  walls  which 
do  not  extend  right  up  to  the  roof,  and  each  of 
which  carries  outlets  for  the  air  blast  on  both  of  its 
faces.— B.  M.  V. 

Tubular  heating  appliances  of  vacuum  pans  and 
other  liquid  heating  apparatus.     Fawcett,  Pres- 
ton and  Co.,  Ltd.  From  H.  W.  Taylor,  Mauritius. 
E.P.  140,635,  3.5.19.     (Appl.  11,042/19.) 
Tnn  heating  tubes  in  the  bottom  of  the  pan  or  vessel 
are  bent  into  semi-circles  and  fastened  into  headers, 
which  are  provided  with  baffles  to  cause  the  steam 
or   other    heating   medium    to   pass   half   round    a 
circle  and   then  back  again  several  times.     Small 
openings  may  be  left  for  the  direct  passage  of  con- 
densed water  from  the  inlet  at  the  top  to  the  out- 
let at  the  bottom  division  of  the  header.     Means  of 
suspending  the  tubes  are  described. — B.  M.  V. 

Cooling-towers  or  structures  for  cooling  water  and 
other  liquids.  F.  E.  Gill,  Shipley,  and  The 
Davenport  Engineering  Co.,  Ltd.,  Bradford. 
E.P.  140,898,  24.3.19.     (Appl.  7264/19.) 

A  water  distributing  apparatus  for  the  tops  of 
cooling-towers,  that  will  not  6ilt  up,  may  consist  of 
pipes  or  closed  troughs  with  outlets  in  the  upper 
parts  of  their  circumference  carrying  rotary  spray- 
ing nozzles,  the  water  being  supplied  under  pres- 
sure.— B.   M.  V. 

Cooling  gases;  Apparatus  for .    J.  A.  Reavell, 

and  Kestner  Evaporator  and  Engineering  Co., 
Ltd.  E.P.  141,097,  4.12.18.  (Appl.  20,040/18.) 
The  cooling  liquid  is  passed  through  vertical  U- 
tubes  copnected  in  groups  to  headers.  A  baffle  is 
provided  between  the  vertical  limbs  of  the  U,  and 
the  gas  to  be  cooled  is  admitted  around  the  top  of 
one  and  exhausted  at  the  top  of  the  other  limb, 
passing  down  and  up  along  the  tubes.  Dust  separ- 
ated from  the  gas  drops  off  the  tubes  to  a  chamber 
below  the  bend  of  the  TJ,  and  its  removal  may  be 
aided  by  rapping  the  tubes. — B.  M.  V. 

Volatile  solvents;  Hecovery  of  - .  D.  V.  Plum- 
bridge,  Rugby.  E.P.  141,210,  14.5.19.  (Appl. 
12,103/19.) 

For  the  recovery  of  volatile  solvents  from  a  material 
such  as  fabric  that  has  been  treated  with  rubber 
solution,  the  drying  apparatus  is  covered  by  a 
closely  fitting  hood,  and  air  is  circulated  within  the 
hood  by  one  fan  and  the  saturated  air  withdrawn 
to  a  condenser  by  the  same  or  another  fan.  A  cut- 
off valve  is  provided,  which  may  be  interconnected 


with  the  means  of  starting  and  stopping  the 
machine.  The  gases  on  the  way  to  the  condenser 
may  be  compressed,  and  the  condenser  may  be  pro- 
vided with  baffles  to  remove  fog.— B.  M.  V. 

Drying  kiln;  Vertical  .     J.  C.  Brian,  Belfast. 

E.P.  141,468,  1.3.19.  (Appl.  5121/19.) 
Grain  or  like  material  from  a  hopper  is  fed  by 
a  distributing  cone  on  to  a  series  of  louvres  so  that 
the  falling  material  forms  the  walls  of  a  chamber, 
from  which  air  is  exhausted  by  a  fan  and  delivered 
to  a  heating  furnace  either  above  or  below  the 
firebars.  The  air  after  reheating  is  returned  to 
the  outer  chamber  of  the  dryer  which  surrounds  the 
falling  material. — B.  M.  V. 

Drying  apparatus.     F.  V.   Burman,  Marine  City. 

U.S. P.  1,336,422,  13.4.20.     Appl.,  25.6.19. 
Material  is  fed  into  a  horizontal  rotating  drum 
by  a  shoot  at  one  end,  and  the  heating  medium  is 
admitted  into  the  drum  at  the  same  end.    A  heat- 
protecting  wall  is  arranged  behind  the  shoot. 

— W.  F.  F. 

Crystallisation;  Treatment  of  liquids  to  effect 

therefrom  while  the  liquid  is  kept  in  motion.  B. 
Bakke,  Assignor  to  Norsk  Hydro-Elektrisk 
Kvaelstofaktieselskab,        Christiania.  U.S. P. 

1,329,158,  27.1.20.    Appl.,  29.9.19. 

The  solution  is  contained  in  a  revolving  tube,  the 
top  of  which  is  kept  at  a  relatively  high  temperature 
while  the  lower  part  is  subjected  to  cooling. 

—A.  J.  H. 

Vapours   and    gases;    Method    and   apparatus   for 

separating .    W.  A.  Patrick,  B.  F.  Lovelace, 

and  E.  B.  Miller,  Baltimore.  U.S.P.  1,335,348, 
30.3.20.     Appl.,  28.12.18. 

A  mixture  of  gases  or  vapours  is  passed  into  a 
porous  material  having  pores  similar  in  size  to  those 
of  hydrated  silica  gel,  and  the  gas  or  vapour  re- 
tained in  the  material  is  afterwards  liberated. 

— W.  F.  F. 

Liquids;  Apparatus  for  treating  with  gases. 

W.  Sieck,  jun.,  and  S.  Drucker,  Chicago.  U.S.P. 
1,335,398,  30.3.20.    Appl.,  16.6.19. 

A  cylinder  with  open  ends  is  fixed,  with  its  axis 
vertical,  coaxially  within  a  cylindrical  container  for 
the  liquid.  The  gas  is  introduced  into  the  liquid 
through  a  perforated  pipe  near  the  lower  end  of 
the  open  cylinder,  and  a  helical  blade  is  mounted 
on  a  rotating  vertical  shaft  passing  coaxially 
through  the  open  cylinder  so  that  a  flow  of  liquid 
is  produced  in  the  cylinder  in  counter  current  to  the 
flow  of  gas.— W.  F.  F. 

Gas-vapour  mixtures;  Method  of  treating  [lique- 
fying]     .      W.    E.    Lummus,    Lynn,    Mass. 

U.S.P.  1,336,360,  6.4.20.  Appl.,  5.5.16. 
The  mixture  of  gas  and  vapour  is  passed  into  a 
water-cooled  condenser,  where  part  of  the  vapour  is 
liquefied,  and  the  liquid  then  passes  through  a 
water-cooled  coil  in  a  separate  vessel.  The  cooled 
liquid  and  the  uncondensed  gas  and  vapour  from 
the  condenser  are  then  passed  in  counter  current 
through  a  column  scrubber  to  recover  any  residual 
liquefiable  vapour. — W.  F.  F. 

Still  and  still-setting.  H.  Henderson,  Port  Arthur, 
Assignor  to  Gulf  Refining  Co.,  Pittsburgh.  U.S.P. 
1,335,438,  30.3.20.    Appl.,  14.3.16. 

A  still  is  supported  on  a  framework  which  exposes 
the  lower  part  to  view,  and  is  heated  externally. 
Heat-insulating  material  is  applied  only  on  the  ex- 
terior upper  portion  and  the  interior  of  the  lower 
portion  of  the  still,  and  an  internal  heating  device 
is  also  provided. — W.  F.  F. 


v.. I    \\\l\  .  No.  11.] 


Cu   I.-CENERAL  ;    VL.WV.     M  \i  11 1  NI'.KY. 


:;•..:;  x 


Surface  condenser.  8.  M.  Lillie,  Philadelphia. 
U.S. P.  1,335,692,  30.3.20.    Appl.,  18.4.19. 

A  tiiiclar  surface  condenser  is  provided  with  addi- 
tional tube-plates  close  to  the  main  tube-plates  and 
adjacent  to  the  condensing  space;  all  the  tubes  puss 
through  holes  ill  the  additional  tube-plates.  Means 
are  provided  for  withdrawing  liquid  and  air  from 
the  nurrow  spaces  between  the  two  pairs  of  tube- 
plates.-  \Y.  F.  F. 

[Electrically]    classifying    finely-divided    materia}. 

\\      A.    Sehini.lt.    Assignor  to   International   Pre- 
eipilation    Co.,    I  \i        [  U.S. P.    1,335,758, 

6.4.20.     Appl.,  28.8.16. 

Particles  of  different  size,  suspended  in  a  gas,  are 
■panted  by  passing  the  gas  successively,  at  uni- 
form velocity]  through  a  series  of  electric  fields  of 
similar  intensity  and  uniform  cross-sectional  area, 
so  as  to  produce  n  succession  of  electrical  actions  on 
the  gas.  Particles,  progressively  smaller  in  size, 
are  precipitated  successively. — B.  N. 

Electrode*  for  use  in  electrical  precipitation  appara- 
tus. Siemens-Schuckertwerke  G.m.b.H.  G.P. 
316,703,  28.6.18. 

Gases  are  passed  through  a  chamber  containing 
precipitation  electrodes  constructed  of  parallel 
sheets  of  net  or  gauze  having  a  corrugated  or  zig- 
zag section,  and  high-potential  electrodes  arranged 
in  the  cavities  formed  by  the  corrugations  of  the 
sheets. — L.  A.  C. 

Cases;  Iiofary  apparatus  for  removing  dust  from 

.     Siemens-Schuckertwerke  G.m.b.H.     G.P. 

316,901,  9.6.18. 

Gas  enters  a  vertical  cylindrical  chamber  through 
an  opening  in  the  side,  and  is  deflected  by  a  plato 
which  causes  deposition  of  the  coarser  particles  of 
dust ;  the  gas  is  then  drawn  upwards  through  a 
rotating  fan  fitted  with  vanes  of  wire  gauze,  and 
passes  out  of  the  top  of  the  chamber.  The  dust 
settles  to  the  bottom  of  the  chamber  and  is  removed. 

— L.  A.  C. 

Catalyst  furnaces.  H.  C.  Greenwood  and  W.  R. 
Tate,  London.  U.S. P.  1,335,891,  6.4.20.  Appl., 
26.3.19. 

A  vertical,  cylindrical  catalyst  space  is  surrounded 
by  a  heat  interchanger  consisting  of  one  or  more 
annular  partitions  of  heat-insulating  material.  The 
partitions  are  made  of  a  cross  section  which  tapers 
gradually  from  one  end  to  the  other  to  conform  to 
the  varying  temperature  gradient. — AY.  F.  F. 

Contact  masses;  Preparation  of  for  catalytic 

treatment  of  gases.     Nitrogen-Ges.m.b.H.     G.P. 
312,726,  16.3.12. 

Tiik  catalyst  is  intimately  incorporated  with 
hydraulic  cement,  and  tho  mass  allowed  to  set 
without  pressure;  or  the  cement  may  be  gauged, 
allowed  to  set,  impregnated  with  a  solution  of  the 
catalyst,  and  then  dried.  A  contact  mass  composed 
of  85%  cement,  10%  copper  oxide,  and  5%  alumina 
is  effective  in  the  oxidation  of  carbon  monoxide  at 
210°— 220°  C.  and  most  efficient  at  360°  C.,  whereas 
for  contact  masses  with  a  clay  or  brick  basis  the 
corresponding  temperatures  are  650° — 700°  C.  and 
780°- 825°  C7— A.  J.  H. 

Separating    machine;    Centrifugal    .      R.    E. 

Lapham,     San     Francisco.       U.S. P.     1,336,968, 
13.4.20.     Appl.,  8.6.16. 

A  rotating  separating  bowl  is  provided  with  a 
reservoir  containing  a  separating  medium  which 
is  caused  to  move  over  the  inner  surface  of  the  bowl 
by  its  rotation.  Pulp  is  supplied  to  the  bowl,  and 
is  separated  into  its  constituents  according  to  their 
density.  Separate  outlets  are  provided  for  the  pulp 
tailings  and  the  separating  medium,  and  they  are 


directed  towards  their  respective  outlets,  after  tho 
sepal  at  inn  operation,  by  a  force  acting  in  opposition 
to  the  outflow  of  the  separating  medium. — AY.  F.  F. 

Sedimentation  apparatus.    C.  L,  Peek,  -New  York, 

\       .nor    to  The    Dorr  Co.      l!.S.l\    h)    1,337,094 

aad(B)  1,387,096,  1S.4JX).  Appl.,  0.10.18. 
Sk.tti.ku  sludge  is  removed  from  apparatus,  such  as 
a  Dorr  thickener,  upwards  through  a  vertical  sleeve 
surrounding  the  central  driving  shaft.  The 
material  is  continuous!]  withdrawn  from  the  sleeve 
or  sludge  well  by  means  such  as  an  air  lift  so  that  a 
hydrostatic  head  is  maintained  between  the  main 
part  of  the  tank  and  the  sludge  well,  and  communi- 
cation is  effected  between  the  two  by  means  of  (a) 
the  open  bottom  of  the  sludge  well  or  (b)  a  con- 
duit extending  from  the  closed  bottom  of  tho  sludge 
well  to  near  tho  bottom  of  tho  tank. — 13.  M.  V. 

Refrigerating ;  Prjccss  of  and  apparatus  for  

F.  W.  Wolf,  Assignor  to  The  isko  Co.,  Chicago. 
U.S. P.  1,337,175,  13.4.20.  Appl.,  23.lL».l:i. 
The  apparatus  includes  in  a  closed  circuit  a  com- 
pressor in  which  sulphur  dioxide  is  compressed,  an 
atmospherically  cooled  condenser  for  the  compressed 
gas,  and  a  chamber  into  which  the  condensed  liquid 
is  expanded. — AV.  F.  F. 

Tower  fur  absorbing  or  concentrating  gases.    Chem. 
Fabr.  Griesheim-Klektron.    G.P.  305,122,  29.9.17. 

A  tower  for  absorbing  gases,  e.g.,  acids,  in  which 
the  gas  enters  at  the  lower  and  passes  out  at  the 
upper  end  and  is  washed  by  a  counter-current  of 
liquid,  is  constructed  with  double  walls,  the  annular 
intermediate  space  being  filled  with  packing,  such 
as  gravel,  quartzite,  etc.,  supported  by  a  number 
of  rings  sloping  towards  tho  inner  wall.  In  tho 
annular  chamber,  which  protects  the  outer  walls  of 
the  tower  and  prevents  loss  of  heat,  the  gases  escap- 
ing from  the  inner  chamber  are  again  scrubbed  by 
the  liquid. — L.  A.  C. 

Liquiils;   Chamber  for   drying  .      L.    Galland, 

Berlin-Wilmersdorf.    G.P.  305,511,  21.10.17. 

Liqotd  to  be  dried 
enters  the  chamber 
through  atomisers  at 
A,  and  passes  through 
the  apparatus  in  tho 
direction  indicated  by 
the  arrows.  A  stream 
of  air  is  blown  in  at  B. 
As  the  liquid  evapor- 
ates, the  solid  settles 
to  the  bottom  of  the 
apparatus,  is  scraped 
off  by  the  revolving 
brushes,  C,  and  is 
withdrawn,  e.g.,  by 
worm  conveyors, 
through  D.      The   moist  air  escapes  through   E. 

— L.  A.  C. 

Dehydration  of  mineral,  vegetable,  and  animal  pro- 
ducts  by  means   of   electro-osmosis;    Apparatus 

for  .     Elektro-Osmose  A.-G.     G.P.  310,681, 

4.7.17. 
The  material  is  subjected  to  electro-osmotic  treat- 
ment between  a  drum  and  an  endless  band,  which 
serve  as  the  respective  electrodes.  The  drum  and 
band  rotate  in  the  same  direction,  and  the  distance 
between  the  two  steadily  diminishes  in  the  direction 
of  motion.  The  band  is  pressed  against  the  material 
under  treatment  by  springs,  and  the  distance 
between  it  and  the  drum  is  adjustable.  The  band 
may  be  made  of  brass  webbing  or  of  cloth  overlaid 
with  a  deposit  of  metal.  The  band  is  cleaned  by 
"p  through  water  in  an  insulated  trough. 

— J.  S.  G.  T. 
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Drying  sludges  of  which  the  solid  components  are 

partly  impermeable  to  water;  Process  for  . 

T.  Steen,  Charlottenburg.  G.P.  314,595,  23.2.17. 
Addition  to  314,043. 
In  the  method  previously  described  (J.,  1919,  885  a) 
the  impermeable  material  which  penetrates  into  the 
permeable  layer  is  removed  from  time  to  time  by 
cuts  of  greater  depth  than  usual.  The  filter  bed  is 
thus  kept  in  working  condition,  without  complete 
renewal,  for  a  longer  period. — L.  A.  C. 

Sludge  or  the  like;  Apparatus  for  removing  water 

from  .     E.  Teehen,  Leipzig.     G.P.  315,312, 

10.10.15.    Addition  to  278,258. 

In  the  apparatus  described  in  the  chief  patent  (J., 
1915,  213)  the  rotating  drum  is  enclosed  in  a  closed 
outer  casing.  Suction  is  applied  as  before  through 
a  contrivance  within  the  drum,  and  nitration  is  i 
assisted  by  application  of  pressure,  e.g.,  by  means 
of  compressed  air,  to  the  annular  space  between  the 
drum  and  the  outer  casing.  Scrapers  adjustable 
from  the  exterior  are  provided  to  remove  the  cake 
from  the  U-shaped  trough,  and  the  material  is  then 
forced  by  pressure  through  doors  in  the  lower  por-  j 
tion  of  the  casing,  which  open  and  close  automatic- 
ally. By  admitting  water,  steam,  and  hot  air  into 
the  annular  space  the  cake  can  be  washed  and  dried 
before  removal  from  the  apparatus. — L.  A.  C. 

Sludge;   Apparatus  for  drying   .     T.    Steen, 

Charlottenburg.    G.P.  315,553,  25.3.17.    Addition 
to  314,043. 

An  apparatus  for  drying  sludge  by  the  process  de- 
scribed in  Ger.  Pat.  314,043  (J.,  1919,  885a)  con- 
sists of  rotating  filter  beds,  a,  supported  by  a  shaft, 


6.  The  suction  pipes,  n,  pass  to  a  common  holder, 
in,  and  suction  is  applied  through  /,  k,  and  i;  the 
holder,  m,  is  connected  to  a  water  trap,  p.  The 
dried  material  from  the  filter  bed  falls  on  to  an  end- 
less band,  r,  which  conveys  it  away  to  be  worked 
up  for  further  use. — L.  A.  C. 

Washing  or  chemical  or  mechanical  treatment  of 
materials.  T.  Steen,  Charlottenburg.  G.P. 
315,780,  10.11.17. 

The  material  is  passed  through  a  number  of  con- 
tainers in  which  it  is  washed  or  treated  with  water 
or  other  liquid,  the  mixture  passing  from  one  con- 
tainer to  the  next  through  air-lift  tubes.  Overflows 
lor  liquid  are  provided  between  the  separate  con- 
tainers, and  these  increase  in  cross-section  and  are 
arranged  at  progressively  lower  levels  from  the  first 
onwards  in  the  direction  of  motion  of  the  liquid,  to 
allow  for  the  extra  liquid  introduced  at  different 
places  in  the  series. — L.  A.  C. 

Liquids;  Method  for  agitating  by  means  of  a 

magnetic  field.     G.   W.   Meyer,  Jitschin.     G.P. 
316,499,  27.2.18. 

A  whirling  motion  is  imparted  to  liquids  contained 
in  an  annular  vessel  by  means  of  a  rotating  mag- 


netic field  set  up  between  a  primary  inducer  and  a 
stationary  or  rotating  body  constructed  of  sheets 
of  iron.  The  walls  of  the  vessel  are  constructed  of 
a  material  which  does  not  interfere  with  the  direc- 
tion of  the  lines  of  magnetic  force. — L.  A.  C. 

Gaseous  components ;  Preparation  of  solid  chemical 
compounds    [e.g  ,    ammonium    carbonate']    from 
— — .     Badische  Anilin  und  Soda  Fabrik.      G.P. 
318,236,  9.7.15. 
The  gases  are  led  into  chambers  provided  with  a 
cooled   rotating   arrangement,   and   the   solid   sub- 
stance produced  is  continuously  removed  by  means 
of  scrapers.    To  prevent  separation  of  solid  matter 
on  the  walls  of  the  chambers,  these  may  be  lagged 
or,  if  necessary,  heated.     As  an  example,  the  pre- 
paration of   ammonium   carbonate   and  carbamate 
from  ammonia,  carbon  dioxide,  and  steam  is  cited. 

— G.  F.  M. 

Boiler  mill.  F.  E.  Marcy.  U.S.P.  (a)  1,309,210, 
(b)  1,309,211,  and  (c)  1,309,212,  8.7.19.  Appl.,  (a) 
14.8.18,  (b)  18.1.17,  and  (c)  26.9.17.  (b)  and  (c) 
renewed  19.10.18. 

See  E.P.  136,950  of  1919 ;  preceding. 

Fractional  distillation.    G.P.  316,653.    See  III. 

Centrifugal  machine.    U.S.P.  1,336,779.    See  XVII. 

Separating  liquids  from  solids.  U.S.P.  1,308,918. 
See  XIXb. 


IIa.— FUEL;  GAS;  MINERAL  OILS  AND 
WAXES. 

Peat;  Determination  of  grade  of .  G.  Keppeler. 

Mitt.  Ver.  Forder.  Moorkultur  im  Deuts.  Reiche, 
1920,  [1].     Chem.  Zentr.,  1920,  91,  II.,  548. 

The  degree  of  conversion  to  peat  of  mosses  can  be 
determined  by  decomposing  the  material  by  72% 
sulphuric  acid.  The  polysaccharides  pass  into  solu- 
tion, and  the  sugars  can  be  estimated  by  titration 
with  Fehling's  solution.  The  dextrose  estimated  in 
this  way,  and  calculated  on  the  water-  and  ash-free 
peat,  is  termed  the  "  total  reduction."  The  maxi- 
mum possible  value  is  68%,  so  that  if  the  "total 
reduction  "  for  any  peat  be  g,  then  100-gXl00H-68 
is  a  measure  of  the  degree  of  conversion  of  the 
original  vegetable  matter  into  peat.  This  value  is 
called  the  "  degree  of  decomposition."  The  degree 
of  conversion  to  peat  may  also  be  estimated  from 
the  residue  after  treatment  with  72%  sulphuric  acid. 
From  this  residue  (referred  to  100  parts  of  organic 
matter)  the  ash  and  also  the  residuum  left  in  the 
acid  treatment  of  sphagnum  moss  (11%)  are  de- 
ducted in  order  to  obtain  the  "degree  of  conver- 
sion." The  newer  moss  peats  generally  show  a  low 
"degree  of  conversion,"  scarcely  30%,  whilst  the 
older  ones  give  a  much  higher  value,  up  to  50% . 

— A.G. 

To;-  and  other  by-products  of  coal  distillation;  Pro- 
duction of  low-temperature  in  steam-power 

plants.  K.  Wilkens.  Mitt.  Verein  Elektrizitats- 
werke,  1919,  18,  [241].  Chem.  Zentr.,  1920,  91, 
II.,  384—385. 

The  surplus  heat  of  the  steam  boilers  is  utilised  for 
the  low-temperature  distillation  of  coal.  Between 
the  boiler  and  the  economiser  a  large  number  of 
retorts  are  built  into  which  the  coal  is  fed,  and 
through  which  it  is  transported  by  screw  con- 
veyors, the  blades  of  which  are  hollow  and  connected 
to  a  suction  apparatus.  After  passing  through  a 
condenser  the  gas  is  led  to  a  small  gas-holder  and  is 
burned  under  the  front  end  of  the  retorts.  The  coke 
is  used  in  the  boiler  furnace. — G.  F.  M. 
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Combustion  products  or  proJHOm  gas;  Determino- 

tion  of  the  quantity  of from  the  arxilysis  and 

from  the  calorific  value  of  the  coal.      F.  Ciistck. 

-     hi  u.  Eisen,  1919,  39,  7—1-'. 

The  author  has  elaborated  a  method  of  calculating 

tin-  quantity  ol  combustion  products  or  water-  or 

er-gas  i  it  a  mixture.     By  means  of  thermo- 

ehemioal  equations  for  the  complete  combustion  of 

pure  carbon-hydrogen   mixtures,   tho  quantity   of 

developed  per  cub.  m,  of  burnt  gases  is  ex- 

i   function   ot    their  carbon  dioxide  and 
oxygen  content,  and  from  this  the  amount  of  gas 
und  it*  moisture  content  arc  calculated.    Neglecting 
iphur  and  nitrogen  present  in  coal,  the  pure 
coal   substance   con    be    represented    as    a   carbon- 
hrdiogen  mixture,  and  the  process  is  then  applic- 
able to  coal.     In  tho  case  of  incomplete  combustion 
[.-liner-  cir  irater-gae)  the  quantity  of  gas  is 
calculated    by   considering   that   by  complete  com- 
bustion of  the  gases  from  1  kg.  of  coal,  the  same 
amount    of    gaseous    combustion    product    must   be 
formed   as-   if  1   kg.  of  coal  were  completely  burnt 
and  the  unburnt  carbon  in  the  ash,  slag,  coal 
dust,  tar,  and  soot  allowed  for.  —  A.  R.  P. 

ffudrocar bons;  Catalytic  oxidation  of .    H.  H. 

•  ■  k      Cfcl -m.-Z.-i t..  1900,  4-1,  309— 310. 

By  cracking  aliphatic  hydrocarbons  in  the  presence 
of  oxygen  and  a  suitable  catalyst  carboxylic  acids 
and  other  oxidation  products  are  formed.  Com- 
pounds of  lead,  manganese,  mercury,  vanadium,  and 
chromium  give  good  results  as  catalysts;  alkalis  and 
alkaline  earths  may  also  be  used.  For  example, 
the  oxidation  of  0\5  kg.  of  hard  paraffin  wax  in 
presence  of  0"5 — 5  {  of  a  lead  catalyst  in  an  auto- 
clave yielded,  after  2  to  4  hours  at  150°  C 
of  fatty  acids.  The  mixed  esters  of 
fatty  acids  yielded  18'75%  of  volatile  (acetic 
to  caproic)  and  78"]  %  insoluble  non-volatile  acids 
(myristie  to  arachidic  acids).  A  dark  expressed 
residue  of  paraffin  wax  yielded  65%  of  fatty  acids, 
the  contents  of  the  autoclave  being  bleached  to  pale 
yellow  in  tho  process.  This  product  contained 
■In  7  of  insoluble  fatty  acids  in  which  there  were 
only  traces  of  stearic  and  arachidic  acids.  A  sample 
of  the  mixed  fatty  acids  esterified  with  glycol  in 
the  presence  of  37,  of  sulphuric  acid  was  converted 
into  a  solid  fat  with  the  odour  of  coconut  oil.  When 
rcfimvl  this  product  was  pale  yellow  and  had  the 
characters  of  a  good  edible  fat. — C.  A.  M. 

Sp«nf  oxide.    See  VII. 

Heating  steel  furnaces  with  producer-yas  and  coke- 
oven  gas.    Schneider.    See  X. 

Patents. 

Fuel;     Apparatus    for     treating     .       W.     L. 

M   I.aughlin,  Decatur.     U.S. P.  1.336.364,  6.4.20. 
Appl.,  25.9.18. 

Coal  is  crushed  to  pea  size  and  dried  by  showering 
it  through  a  hot  gas  zone,  after  which  it  is  ground 
to  an  impalpable  powder. — A.  G. 

Coke  ovens  and  the  like.    Soc.  de  Fours  a  Coke  et 
d'Kutreprises     Indus.       E.P.     129,994,     16.7.19. 
\pp!    17,805/19.)    Conv.,  16.7.18. 

is  coke  ovens  having  vertical  flues  in  the  walls  and 

ratora  under  the  oven  chambers  the  vertical 

flues  are  symmetrically  divided  in  each  heating  wall 

into  four  groups,  each  pair  being  separated  from  the 

by  a  transverse  partition.     The  air  in  each 

ot  the  two  groups  flows  in  an  opposite  direction  at 

any  given  time,  whilst  short  circuits  and  stagnant 

■ones  in  the  passages  are  avoided  by  dividing  the 

>  ator  under  the  oven  chamber  longitudinally 

ur  sections,  each  communicating  at  the  top 

with  only   one  group  of  vertical   flues,   and   being 

completely  cut  off  from  the  other  section. — A.  G. 


I' eat ;   Oarbonigimg   oven  for  .     R.   Schroter. 

<;.!'.  816,818,  30.3.16. 

A  BOBISONTAL  carbonising  chamber,  heated  from 
below,  communicatee  with  an  adjacent  shaft  which 
extends  vertically  downwards,  and  in  which  the 
carbonised  peat  is  saturated  with  tar  and  gaseous 

products  carried  by  tho  gases  passing  down  the 
shaft,  so  that  little  besides  water  vapour  escapes 
into  tho  chimney. — J.  H.  L. 

das  or  gases;  Manufacture  of .  C.  F.  Broad- 
head,  Brisbane.  E.P.  122  17:',  2.1.10.  (Appl. 
55/19.)    Conv.,  7.1.18. 

A  vertical  retort  is  superimposed  on  a  water-gas 
generator,  and  coal  is  fed  into  the  former  by  a  gas- 
tight  valve.  Air  and  steam  are  blown  alternately 
into  the  generator.  During  the  air  blow  the  gas 
valve  is  closed  and  tho  products  of  combustion  pass 
through  ports  into  an  annular  space  surrounding 
the  retort,  tho  heat  generated  being  transmitted 
through  checker  brickwork  therein  to  the  retort, 
and  tho  waste  gases  passing  through  a  snift  valve 
to  the  atmosphere.  During  the  steam  blow  the 
wa  tor-gas  generated  passes  up  through  the  vertical 
retort,  and  the  heat  of  the  water-gas,  together  with 
that  transferred  to  tho  retort  during  the  air  blow, 
causes  the  coal  to  be  subjocted  to  low -temperature 
carbonisation. — A.  G. 

Water-gas;  Production  of from  coal  carbonised 

in    retorts.      A.    Peust,    Berlin.      G.P.    317,825, 
9.2.19. 

When  the  evolution  of  gas  from  the  coal  is  nearly 
completed,  and  whilst  the  coal  is  still  incandescent, 
it  is  covered  with  a  small  charge  of  moistened,  fine 
lignite.  The  temperature  rises,  and  water-gas  is 
produced  without  any  external  blast.  The  lignite 
is  very  soon  gasified  and  carbonised. — J.  H.  L. 

Illuminating  gas  and  tar;  Manufacture  of .    H. 

Geyer,  Marktrcdwitz.      G.P.  317,977,  12.10.17. 

Comminuted  coal  is  distilled  in  a  rotary  horizontal 
retort  containing  grinding  bodies,  e.g.,  balls  of 
refractory  material,  and  is  subjected  to  tho  action 
of  hot  gases,  poor  in  nitrogen.  In  this  way  local 
overheating  is  avoided. — A.  J.  H. 

Purifiers  employed  in  gas  works.  R.  and  J.  Demp- 
ster, Ltd.,  and  G.  F.  H.  Beard,  Manchester.  E.P. 
141,572,  30.6.19.     (Appl.  16,363/19.) 

In  gas  purifiers  employing  conduits  for  directing  the 
gas  through  tho  boxes  (the  conduits  having  walls 
forming  part  of  those  of  the  purifier),  the  valves 
are  in  open  communication  with  the  interior  of  the 
boxes  and  are  situated  within  the  boxes,  adjacent 
to  tho  conduits.  (Cf.  E.P.  844  of  1915;  J.,  1915, 
897.)— A.  G. 

Waste  liquor;  Disposal  of  in  the  recovery  of 

ammonia  from  the  gases  produced  in  dry  distil- 
lation etc.  Phonix  A.-G.  fur  Bergbau  u.  Hiitten- 
bctricb.  G.P.  307,652,  19.4.14. 
The  condensed  liquor,  after  being  freed  from 
volatile  ammonia,  is  concentrated  in  a  tower 
through  which  a  current  of  air  is  passed  ;  part  of  the 
concentrated  liquor  is  removed  and  the  remainder 
is  passed  to  the  condensers  to  cool  tho  hot  crude 
gases,  and  is  then  returned  to  the  concentrating 
tower.  By  this  means  tho  use  of  lime  for  recover- 
ing ammonia  from  the  waste  liquor  and  tho  use  of 
clean   water  for  cooling  are  avoided. — A.  B.  S. 

Hydrocarbons;  Rectification  of .     De  Bataaf- 

sche  Petroleum-Maatschappij,  and  J.  H.  C.  de 
Brey,  The  Hague.  E.P.  123,719,  7.11.18.  (Appl. 
18,270/18.)  Conv.,  1.3.18.  Addition  to  123,522 
(J  .1920,  7a.) 
Mixtures  of  hydrocarbons  are  rectified  under  pres- 
ume (below  20  atm.),  and  the  limits  of  temperature 
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may  be  selected  so  as  to  cause  the  elimination  of 
worthless  fractions  from  the  liquid  component  and 
the  removal  of  the  last  traces  of  valuable  fractions 
from  the  gaseous  component.  For  example,  for 
compressor  gasoline  under  90  lb.  pressure  the  maxi- 
mum temperature  may  be  80°  C.  and  the  minimum 
-5°  C.  After  this  preliminary  treatment  the  two 
components  may  be  rectified. — A.  E.  D. 

Liquid  fuels;  Production  of .    H.  Wade.    From 

C.  J.  M.  M.  le  Petit.      E.P.  141,091.       (Appls. 
18,039,  4.11.18,  and  19,134,  21.11.18.) 

A  mixture  of  a  formyl  ester  with  one  or  more  ali- 
phatic amines  is  claimed  for  improving  alcohol  as 
a  volatile  fuel;  e.g.,  such  fuel  may  contain  alcohol 
65%,  ether  34%,  mono-  or  di-ethyiamine  0"5%,  and 
ethyl  formate  0"5%  by  weight. — A.  E.  D. 

Desulphurising  sulphur-bearing  hydrocarbons.  Hall 
Motor  Fuel,  Ltd.,   and  T.  A.   McCrea,  London. 
E.P.  141,272,  8.9.19.     (Appl.  22,094/19.) 
The  vapour  of  the  hydrocarbon  is  brought  into  con- 
tact with  bauxite,  clay,  or  the  like  at  150° — 300°  C. 

—A.  E.  D. 

Lubricating  composition;  Process  of  making  . 

J.   A.   De   Cew,   Montreal.        TJ.S.P.    1,336,207, 
6.4.20.    Appl.,  9.10.17. 

Stable  aqueous  emulsions  are  prepared  from  mix- 
tures of  oils  soluble  and  insoluble  in  water,  con- 
taining a  minimum  of  the  former,  by  forcing  the 
mixtures  under  pressure,  in  a  fine  stream,  into  hot 
water,  and  then  forcing  the  resulting  solution  under 
pressure  into  cold  water. — O.  A.  M. 

Lubricating    oil;    Substitute   for  .       Tetralin 

G.m.b.H.,  Berlin.  G.P.  309,178,  20.11.17. 
The  lubricants  claimed  are  obtained  by  polymerisa- 
tion of  hydrogenised  naphthalene  or  naphthalene 
derivatives,  or  by  combination  of  these  with  other 
organic  substances.  For  example,  tetrahydro- 
naphthalene  condenses  with  benzyl  chloride, 
chlorinated  xylene,  benzaldehyde,  or  trioxymethy- 
lene  on  heating  or  by  means  of  condensing  agents; 
the  products  are  viscous  oils  of  high  boiling  points 

—J.   H.   L. 

Lubricating  and  cooling  agents  soluble  in  water. 
Chem.  Fabr.  Florsheim  Dr.  H.  Noerdlineer 
G.P.  316,720,  25.1.17.  ' 

Aqueous  solutions  of  alkali  compounds  of  the  acid 
products  formed  by  oxidation  of  wood  tar  (e.g.,  from 
beech  birch,  or  pine  wood)  are  claimed.  They  may 
be  added  to  other  known  lubricating  and  cooling 
agents,  and  are  especially  suitable  for  addition  to 
the  water  in  hydraulic  plants,  since  besides  their 
lubricating  and  cooling  properties  they  act  as  dis- 
infectants and  tend  to  prevent  rusting. — J.  H.  L. 

Mineral  oils;  Apparatus  for  refining  .     H    W 

Jones,  Assignor  to  The  Kansas  Citv  Gasoline  Co 
TJ.S.P.  1,336,357,  6.4.20.  Appl.,  7.10.16. 
A  still  or  retort  is  composed  of  a  number  of  ver- 
tical tubes  close  together,  connected  alternately  at 
the  top  and  bottom  by  short  horizontal  tubes  so  as 
to  form  a  sinuous  path  for  the  circulation  of  oil. 
The  vertical  tubes  project  slightly  beyond  the  con- 
necting tubes  at  the  top  and  bottom,  the  projecting 
ends  being  closed,  those  at  the  bottom  by  removable 
caps  to  retain  deposits  and  heavy  constituents  out 
of  the  path  of  the  circulating  oil. — W.  F.  F. 

Hydrocarbon  oils  and  water;  Apparatus  for  decom- 
posing   .       H.  C.  Wade,  Assignor  to  Wadol 

Corp.,    New   York.        U.S. P.    1,336,450,    13.4.20. 
Appl.,  11.1.16. 

Oil  and  water,  suitably  preheated,  are  heated  in  a 
spiral  coil  which  contains  "  attenuated  metal  "  at 
the  outlet  end  of  the  coil. — A.  E.  D. 


Liquid  hydrocarbons;  Process  of  converting  . 

W.  C.  McComb,  Assignor  to  W.  I.  Patterson,  New 
York.  U.S.P.  1,337,144,  13.4.20.  Appl.,  15.10.18. 

Steam  and  the  preheated  oil  are  passed  through 
a  sinuous  passageway  of  gradually  increasing  down- 
ward pitch  towards  a  source  of  heat. — A.  E.  D. 

Viiccus  oils;  Process  for  the  preparation  of  . 

K.  Bbrner.     G.P.  318,034,  6.11.17. 

Hot  mineral  oils  are  treated  with  an  amount  of 
chlorine  sufficient  to  chlorinate  any  desired  pro- 
portion of  the  oil,  with  or  without  the  presence  of 
a  solvent;  the  product  is  heated  above  200°  C,  air 
being  drawn  through  at  the  same  time. — B.  V.  S. 

Feeding  [powdered~\  fuel  to  combustion  chambers; 

Means  for  .     Y.  Z.  Caracristi,  Assignor  to 

Locomotive  Pulverized  Fuel  Co.,  New  York. 
U.S.P.    1,336,125,  6.4.20.    Appl.,  27.1.15. 

Benzene  hydrocarbons  from  coal-gas;  Recovery  of 

.     G.  E.  Darier.     U.S.P.  1,336,893,  13.4.20. 

Appl.,  10.7.16. 

See  F.P.  479,997  of  1915,;  J.,  1917, 126. 

Hydrocarbons;    Treating  for  production   of 

lighter  hydrocarbons.  B.  Andrews  and  W.  C. 
Averill,  jun.  E.P.  141,223,  27.5.19.  (Appl., 
13,374/19.) 

See  U.S.P.  1,319,828  of  1919;  J.,  1919,  941a. 

Sulphur  dioxide  from  gases.  E.P.  134,555.  See  VII. 

Recovery  of  ammonia.    E.P.  140,505.    See  VII. 

Ammonium  sulphate.    E.P.  141,093.    See  VH. 

Sludge  acid.    U.S.P.  1,309,206  and  1,337,141.    See 
VII. 

Sitric  oxide  in  gas  engines.       G.P.   306,451   and 
316,677.     See  VII. 

Emulsifiable    solid    hydrocarbons.      G.P.    308,442. 
See  XH. 

Carbon  monoxide.    G.P.  307,614.    See  XXIII. 


IIb.— DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 

Acetone,  Losses  in  the  preparation  of by  the 

distillation  of  acetate  of  lime.  L.  F.  Goodwin 
and  E.  T.  Sterne.  J  Ind.  Eng.  Chem.,  1920,  12, 
240—245. 

The  results  obtained  by  experimental  distillations 
in  an  atmosphere  of  nitrogen  indicate  that  the 
decomposition  of  calcium  acetate  is  practically 
quantitative,  and  that  the  losses  of  acetone  in 
practice  must  be  attributed  to  defective  apparatus. 

— C.  A.  M. 

Charcoals;  Some  properties  of  .     H.  E.  Cude 

and  G.  A.  Hulett.  J.  Amer.  Chem.  Soc,  1920, 
42,  391—401. 

When  the  density  of  charcoal  is  determined  by  the 
immersion  method  in  water  or  other  liquid,  a 
gradual  increase  in  density  is  observed,  due  to  the 
slow  penetration  of  the  liquid,  the  highest  value,  in 
water,  being  1900.     (Cf.  J.C.S.,  ii.,  309.)— E.  H.  R. 

Arc  images  in  chemical  analysis.    Mott.    See  XXIII. 

Patents. 

Destructive  distillation  of  wood,  woody  fibre,  and 
similar  carbonaceous  substances.  P.  Poore, 
London.    E.P.  141,417,  11.1.19.     (Appl.  812/19.) 

The  material  is  carbonised  in  a  horizontal,  rotary 
retort,  mounted  on  a  cradle  in  order  to  be  easily 
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removed  from  the  furnace  for  the  removal  of  tho 
residue  and  fur  recharging.  A  eentraJ  vapour 
outlet  pipe  extendi  the  length  of  the  retort,  and 
superheated  (team  is  admitted  through  longitudinal 
pipes,  adjacent  to  tho  \vall9  of  the  retort. — A.  ti. 

Destructive   distillation;  Process  of  .     0.   F. 

Stafford,  Eugene,  U.S.A.     K.P.  141,606,  14.4.19. 
(Appl.  9481/19.)     Addition  to  119,040. 
In  addition  to  wood,  other  eeUuloric  or  ligneouB 
mat.  rial,  f.'i.  cottonseed  hulls,  rice  hulls,  peat,  nut 
■hells,  iimt  pips,  straw,  vegetable  fibr< 

Of  thf  like  may  be  carbonised  (preferably  in 
a  finely  divided  state)  by  the  proosea  described  in 
111  patent  (J.,  19J9,  215a).— A.  G. 

fh+mantU.     1..  Qlaaar.     U.S.P.  1,335,831,  6.4.20. 

Appl.,    11.10.17. 
An  automatic  igniter  consisting  of  pellets  and  bands 
BOmposed   of  equal   parts  of   platinum   black   and   a 
silioious   material  is  fused  on  to  the  body  of  an 
me, 1 1  gas-mantle. — Ij.  A.  t 


III.— TAR  AND  TAR  PRODUCTS. 

Tar;  Effect  of  superheating  on  the  composition  of 

.     M.  Dolch.     Montan.     Rundsch.,  L920,  l'-'. 

56—57,  78—79.    Chem.  Zentr.,  1920,  91,  II.,  545. 

Tns  properties  of  low-temperature  tar  produced 
from  Kakanj  coal  are  compared  with  those  of  the 
same  tar  superheated  by  passing  the  tar  vapours 
over  glowing  coke.  The  yield  of  tar  diminished  from 
-  I ..  -I  2  .  the  sp.  gr.  rose  from  0-800  to  10374. 
and  the  free  carbon  content  increased  from  1'02% 
to  4"06%.  The  percentage  of  asphaltic  matter  rose 
from  31%  to  57  „,  whereas  the  phenolic  compounds 
decreased  in  quantity.  The  paraffins  in  the  low- 
tomperature  tar  amounted  to  ovor  6%,  but  thero 
was  practically  no  paraffin  in  the  superheated  tar. 
Tho  yield  of  lubricating  oils  from  the  superheated 
tar  amounted  to  12%,  as  compared  with  24%  from 
the  low-temperature  tar,  but  the  "  neutral  tar  oils  " 
increased  in  quantity  from  15%  to  24%.  The 
asphaltic  constituents  of  the  heated  tar  were 
practically  all  liquid,  and  commenced  to  decompose 
at  348°  C,  whilst  those  from  tho  low-temperature 
tar  decomposed  at  260°— 270°  C— A.  G. 

Lignite;  Uses  of  low-temperature  tar  oils  from . 

Harries.     Verb.  Vereins  Ford.  Gewerbefl.,  1920, 
33—39.    Chem.  Zentr.,  1920,  91,  II.,  570. 

Hioh-tempekatvre  tars  from  lignite  yield  on 
extraction  with  liquid  sulphur  dioxide  a  highly- 
unsaturated  extract,  probably  containing  cyclic 
compounds,  and  a  refined  oil  also  containing 
unsaturated  compounds.  By  ozonisation  these 
products  are  converted  into  high-molecular  fatty 
acids  suitable  for  use  in  soap  manufacture.  Low- 
temperature  tar  yields  similar  products  in  the 
following  proportions: — 100  parts  of  lignite  give 
3  of  tar,  which  can  be  separated  into  1"4  of  extract 
and  1'6  of  a  mixture  of  oil  and  paraffin.  After 
removal  of  the  paraffin,  tho  expressed  oil  (0'64) 
yields  012  of  crude  fatty  acids  on  ozonisation.  (Cf. 
•I.,  1917,  639;  1919,  318a.)— L.  A.  C. 

Coal-tar  naphtha  distillation  test;  Electric  heater 

for  the  .     J.  B.  Hill  and  It.  B.  Chillas.     J. 

Ind.  Eng.  Chem.,  1920,  12,  280—281. 

An  iron  pot  is  filled  with  solder  to  within  a  short 
distance  of  the  top ;  two  heating  units  are  fitted  at 
the  bottom  of  the  pot  and  are  controlled  by  a  double 
switch.  One  unit  will  heat  the  solder  to  240° — 
280°  C,  whilst  the  two  units  together  will  maintain 
it  at  345°— 380°  C.  A  ring  of  asbestos  is  floated  on 
the  surface  of  the  solder,  and  on  this  is  placed  the 
distillation  flask,  the  heat  supplied  to  the  contents 


of  tho  latter  being  regulated  by  the  size  of  tho  hole 
in  tho  asbestos  rmjj:  and  the  depth  to  which  the  flask 
is  immersed  in  tho  molten  metal. — W.  P.  8. 

Oxidations  Catalytic  .     /.   Benssns,      J.  M. 

Weiss  and  0.  It.  Downs.    J.  Ind.  Eng.  Chem., 
I,  12,  288—283. 

The  catalytic  oxidation  of  benzene  is  discussed, 
particularly  the  formation  of  maleic  acid  by  using 
vanadium  dioxide  as  the  catalyst  (J.,  1920,  9a.  41a)  ; 
111  this  reaction,  quinone  is  first  formed  and  then 
oxidised  to  maleic-  anhydride  and,  finally,  to  carbon 
dioxide  and  water.  Tho  temperature  appears  to 
be  the  controlling  factor  in  tho  oxidation. 

— W.  P.  8. 

Phenol ;  Manufacture  of in  a  eo/i(ini<o!/j  high- 

pressure  tiiitucluve.  K.  Brown.  J.  Ind.  Eng. 
Chem.,  1920,  12,  279—280. 
t'ui.oitoiiKN/.KNi'.  and  sodium  hydroxide  solution 
are  pumped  under  a  pressure  of  2500 — 
:10001b.  per  sq.  in.  through  a  coil  of  hydraulic  pipe 
immersed  in  a  bath  of  melted  sodium  nitrate  at 
700°  F.  (about  370°  C);  the  resulting  sodium 
phenoxido  is  discharged  from  the  coil  through  a 
regulated  needle-valve,  condensed,  acidified  with 
hydj  ochloric  acid,  and  tho  liberated  phenol  distilled. 
,<7.  Aylsworth,  J.,  1918,  229a.)— W.  P.  8. 

P-l><ehIorobenzene;  Some  derivatives  of .    J.  H. 

Crowell  and  L.  C.  Itaiford.    J.  Amer.  Chem.  Soc, 
1920,  42,  145—152. 

P-Dichlorouenzenesitlphonio  acid  is  most  con- 
\  in  i.ntly  prepared  (yield  85 — 90%)  by  tho  action  of 
sulphuric  acid  containing  10—12%  SO,  on 
p-dichlorobenzene  'at  140°— 150°  C. ;  2.2'.5.5'- 
tetrachlorodiphenylsulphone,  (C,H,Cl,),SO,,  m.p. 
179°  C,  is  obtained  as  by-product.  2.5-Dichloro-4- 
nitrobenzencsulphonic  acid  is  obtained  by  nitrating 
the  sulphonic  acid  with  a  mixture  of  fuming  nitric 
acid  (sp.  gr.  1'6)  and  sulphuric  acid  (sp.  gr.  1"84). 
Reduction  of  the  nitro-acid  in  alkaline  or  weakly 
acidic  solution  yields  sodium  2.2'.5.5'-tetraehlorc- 
azobenzene-4.4'-disulphonate. — H.  W. 

Nitronaphthalenesulphonic    acids;    Seduction    of 

.     H.  E.  Fierz  and  P.  Weissenbach.     Helv. 

Chim.  Acta,  1920,  3,  305—311. 

IfKiircTioN  of  1.6-  and  1.7-nitronaphthaIeiie- 
sulphonic  acids,  either  electrolytically  or  by  means 
of  iron  and  ferrous  sulphate,  yields  the  correspond- 
ing hydroxylaminos.  Complete  reduction  is  only 
effected  in  weakly  acid  solution,  e.g.  by  the  use  of 
ferrous  sulphate.  The  1.5-  and  1.8-acids,  however, 
and  also  1.3.6.8-nitronaphthaIenetrisulphonic  acid, 
may  be  reduced  electrolytically  to  the  amino-acids 
in  10%  sulphuric  acid  solution,  a  current  density 
of  200 — 600  amp.  per  sq.  dm.  being  employed 
between  lead  electrodes.     (Cf.  J.C.S.,  i.,  429.) 

— J.  K. 

a-Naphthylamines-ulphonic  acids;  Action  of  sodium 

hydroxide  on  .     H.  E.  Ficrz.     Helv.  Chim. 

Acta,  1920,  3,  318—329. 
The  proportions  of  the  various  products  obtained  by 
treatment  of  a-naphthylaminesulphonic  acids  with 
varying  strengths  of  sodium  hydroxide  solution  at 
different  temperatures  were  determined.  The  chief 
products  obtained  were  as  follow,  the  figures  in 
brae  kets  indicating  the  maximum  proportion 
obtained,  with  the  corresponding  temperature  and 
strength  of  alkali  employed,  the  time  of  action  in  all 
cases  being  3  hrs. : — From  a-naphthylamine-4- 
sulphonic  acid,  o-naphthol  (59%),  o-naphthol-4- 
Bulphonic  acid  (54%,  280°,  10%);  from  o-naphthyl- 
amine-5-sulphonic  acid,  1.5-dihydroxynaphthaIeno 
(60-2%,  290°,  30  or  50%),  5-amino-o-naphthol 
(52-4%,  250°,  30%);  from  o-naphthylamine-6- 
sulphonic  acid,  o-napbthol-5(?)-Bulphonic  acid 
(49%,  260°,  20%);  from  o-naphthylaminc-7-suIphonic 
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acid,  a-naphthol-7-sulphonic  acid  (40%  (?),  260°, 
50%),  8-amino-/3-naphthol  (377%,  260°,  50%);  from 
<z-naphthylamine-8-sulphonic  acid,  1.8-dihvdroxv- 
naphthalene(46'6%  [70%  by  very  rapid  heating],  300°, 
10%),  a-naphthylamine  (32'5%).  Some  naphthalene 
is  always  produced  when  naphthalene-o-  or  /3-sul- 
phonic  acid  is  fused  with  sodium  hydroxide  solution. 
(Of.  Willson  and  Meyer,  J.,  1915,  652.)— J.  K. 

Production  of  low-temperature  tar  in  steam  power 
plants.     Wilkens.     See  IIa. 


Chlorobenzenes.    Bourion.    See  XX. 

Indicators  and   their  applications. 
XXUI. 


Lubs.       See 


U.S.P.  1,310,874, 


Patents. 

Still  [;  Tar ].    P.  C.  Reillv. 

22.7.19.     Appl.,  28.3.14. 

A  metal  still  is  mounted  within  and  spaced  from 
a  furnace  casing,  so  that  products  of  combustion 
from  the  furnace  have  free  access  to  all  parts  of  the 
outer  surface  of  the  still. 

Iiectification  of  benzol.    C.  Otto  und  Co.,  G.m.b.H., 
Dahlhausen.     G.P.  302,584,  22.6.17. 

In  order  to  cool  thoroughly  the  return  system  of  the 
column  and  to  separate  the  high-boiling  from  the 
low-boiling  products,  the  dcphlegmator  is  provided 
with  a  water-jet  sucking  and  mixing  device  incor- 
porated in  the  cold  water  conduit.  Part  of  the 
warm  water  flowing  out  of  the  dephlegmator  is  in- 
jected into  and  mixed  with  the  inflowing  cold  water. 

—A.  G. 

Tar-products  and  resinous  substances;  Separation 

of  the  low-boilin/j   constituents  of  .     Chem. 

Fabr.  Worms,  A.-G.    G.P.  310,171,  24.1.17. 

The  material  is  heated  with  metal  halides  contain- 
ing water  of  crystallisation,  or  with  kieselguhr,  with 
or  without  pressure.  For  example,  creosote  heated  to 
200°  C.  withouta  catalystyields  4'3  %  of  light  oil,  while 
with  the  addition  of  25%  of  calcium,  aluminium, 
or  magnesium  chloride,  or  of  kieselguhr,  the  yield 
rises  to  32%,  30%,  31%,  and  41%  respectively.  The 
yield  can  be  still  further  improved  by  re-distillation 
under  pressure  of  an  indifferent  gas,  or  by  ordinary 
distillation  after  heating  for  some  hours  under  a 
reflux  condenser  or  in  an  autoclave  under  pressure. 

— B.  V.  S. 

Separating     light     oils     from     washing     oil     and 

regenerating  the  latter;  Apparatus  for .    H. 

Koppers,   Essen,   Assignor   to   The   Koppers   Co. 
U.S.P.  1,323,396,  2.12.19.    Appl.,  8.7.13. 

An  apparatus  for  carrying  out  the  process  described 
in  E.P.  15,965  of  1913  (J.,  1914,  411)  consists  of  a 
distilling  column,  with  an  attached  condenser,  and 
a  distilling  chamber.  Means  are  provided  for  con- 
veying products  from  a  point  of  the  distilling 
column  to  the  distilling  chamber,  and  for  conveying 
vapour  from  the  chamber  to  a  vapour  pipe  con- 
nected with  the  outlet  of  the  condenser. — L.  A.  C. 

Fractional  distillation  of  mixtures  of  liquids,  e.g., 
wash  oil  saturated  uuth  benzene;  Apparatus  for 

the  .        C.   Weirauch,   Birkenhain.        G.P. 

316,653,  30.6.16. 

The  saturated  wash-oil  or  the  like  is  distilled  in  a 
series  of  vessels  heated  by  a  mixture  of  air  and 
6moke-free  furnace  gases  conveyed  to  each  separate 
vessel  by  parallel  flues.  Each  vessel  is  heated  by 
gases  at  400° — 500°  C,  and  is  provided  with  a 
fractionating  column  which  returns  the  condensed 
liquid  to  the  following  vessel. — L.  A.  C. 


Benzene;  Catalytic  oxidation  of .    The  Barrett 

Co.,  New  York,  Assignees  of  J.  M.  Weiss  and 
C.  R.  Downs.  E.P.  122,167,  12.11.18.  (Appl., 
18,550/18.)  Conv.,  5.1.18. 
Benzene  vapour  mixed  with  air  or  oxygen  is  passed 
over  a  catalyst  of  fine  pumice  impregnated  with 
vanadium  ox*ide  heated  to  300°— 700°  C.  The  pro- 
portions of  benzene  and  oxygen  may  be  varied  with- 
in  wide    limits,   but   as   the   reaction   is   probably 

CsH6-t  70  =  (CH)2(C02H)2  +  HCHO+C01, 
the  optimum  proportions  will  be  those  indicated  by 
this  equation. — G.  F.  M. 

Diphenyl;  Production  of  .     J.   M.  Weiss  and 

C.    R.    Downs.    Assignors    to    The   Barrett   Co. 
U.S.P.  1,322,983,  25.11.19.     Appl.,  5.1.18. 
A  mixture  of  benzene  vapour  and  steam  is  heated 
sufficiently  to  produce  diphenyl. — L.  A.  C. 

Dinitrophenol;  Manufacture  of .    0.  Silberrad. 

E.P.  140,955,  10.7.19.  (Appl.  17,280/19.) 
Phenol  is  converted  into  p-nitrosophenol,  which  is 
then  nitrated  by  suspending  100  pts.  in  a  solution 
of  200  pts.  of  sodium  nitrate  in  350  pts.  of  water, 
and  running  the  mixture  into  480  pts.  of  50% 
sulphuric  acid  at  70° — 80°  C. ;  the  reaction  mixture 
is  finally  heated  to  95°  C.  for  6  hours,  and  the 
resulting  1.2.4-dinitrophenol  filtered  off.  The  yield 
amounts  to  130%  of  the  phenol  originally  em- 
ployed. Nitric  acid  (sp.  gr.  1"2)  may  be  substituted 
for  the  sodium  nitrate  and  sulphuric  acid. 

— G.  F.  M. 

Phthalic  anhydride.     C.  E.  Andrews,  Assignor  to 
The  Seldcn   Co.,  Pittsburgh.     U.S.P.   1,336,182, 
6.4.20.     Appl.,  14.10.19. 
Pure  phthalic  anhydride,  m.p.  above  130°  C.  (J., 
1920,  57a),  is  claimed  as  a  manufactured  product. 

— L.  A.  C. 

Xaphthalene;  Purification  of  .     R.  Kutschen- 

reuter,  Berlin.  G.P.  317,634, 14.8.18. 
Naphthalene  is  recrystallised  from  hydro- 
naphthalenes,  and  is  thereby  obtained  extremely 
pure.  Naphthalene  is  miscible  in  all  proportions 
with  tetrahydronaphthalene  at  30°  C. ;  at  10°  C.  the 
solubility  is  1  in  10,  and  below  6°  C.  it  is  almost 
insoluble. — G.  F.  M. 

Tetrahydro-ji-thionaphthol;    Preparation    of   . 

G.   Sehroeter  and  W.   Schrauth,   Berlin.        G.P. 

299,604,  18.5.16. 
Tetrahydronaphthalene  -  (3  -  8TJLPHONIO  chloride, 
m.p.  55°— 56°  C,  b.p.  194°— 195°  C.  at  14  mm., 
prepared  from  tetrahydronaphthalene  and  chloro- 
sulphonic  acid,  is  converted  by  reduction  with  zinc 
dust  and  sulphuric  or  hydrochloric  acid  into 
tetrahydro-|S-thionaphthol,  b.p.  153°— 155°  C.  at 
26  mm.  This  substance  has  only  a  slight  mercaptan 
odour,  gives  a  crystalline  mercury  salt,  and  with 
dimethyl  sulphate  a  colourless  methyl  ether  having 
an  aromatic  odour.  Its  solution  in  caustic 
soda  gives  with  chloroacetic  acid  tetrahydro- 
naphtholthioglycollic  acid,  C10Hu'S'CH3'CO2H, 
m.p.  133°— 135°  C.  By  the  action  of  air  on  an 
ammoniacal  alcoholic  solution  of  the  thionaphthol 
the  disulphide  (C^H^S,,  m.p.  87°— 89°  C,  is 
formed. — G.  F.  M. 

p-Toluenesulphonic  acids  halogenated  in  the  side 

chain;  Preparation  of  salts  of  .       Ges.  fur 

Chem.  Ind.  in  Basel.  G.P.  312,959,  24.6.17. 
Conv.,  19.1.16. 
P-Toluenesulphonic  acid  or  its  dry  sodium  salt  is 
treated  at  a  high  temperature  with  chlorine  or 
bromine,  or  with  substances  yielding  chlorine  or 
bromine,  either  with  or  without  a  halogen  carrier, 
and,  according  to  the  amount  of  halogen  employed 
and  the  reaction  temperature,  the  p-sulphonic  acids 
of  benzyl  chloride  or  bromide  or  benzal  chloride  or 
bromide  of  their  salts  are  obtained. — G.  F.  M. 

Lubricants.    G.P.  309,178  and  316,720.    See  IIa. 
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Xttruus  acid;  8tabiliiation  of tti  connexion 

with  mictions  carried  out   with  fail  compound, 
ieationt  to  dicuotitation.    K.  Briner  and  H. 

Jonas.  Heir.  Chun.  Acta,  1980,  3,  368—809. 
Owing  to  th.>  reversibility  of  the  decomposition  of 
aitrous  acid  into  nitric  acid,  nitric  oxide(  and 
irater,  aolntiona  of  nitrous  acid  are  stable  in  an 
atmoapbere  of  nitric  oxide  under  pressure.  Di- 
nitraniline,  tribromoaiiiline,  and  p-sulphobenzcn. - 
azo-a-naphthylamine,  which  are  ordinarily  difficult 
to  dia/.otis.-.   irere  successfully  diazotised  by  con- 

-mg  nitrogen  trioxide  (cf.  Morgan  and  otli- 
Ohem.  8        I  .  1917,  111,  187;  1918,  113,  588; 

.1 ..  1917,  119)  in  a  cooled  tube  containing  the 
amino  compound  and  hydrochloric  acid,  and 
allowing  the  temperature  to  rise  after  sealing 
the  tube.  Picramide  »as  not  diaaosiaed  by  tins 
treatment.  The  value  of  the  use  of  compressed  air, 
proposed  in  the  ca.se  of  the  last  of  the  above  three 
pounds  (G.P.  143,400)  is  probably  explicable  in 
the  same  way. — J.  K. 

1.8  -  Dihydnavitoquinolint     [o-nomopfttfcalmidel; 

Dyes  ,1.  rivtd  from .     W.  lierzog.   Ber.,  11)20, 

S3,  564—567. 
HoMoriit iim.imidk  readily  condenses  with  o-isatin- 
anilide  in  antic  anhydride  solution  to  yield  l-oxy-4- 
iiiioliiie-2-iiuloleindigo 

CO.— C,H,  /CO  x 

0:C  <        >C,H4 
Ml- CO  XNH/ 

m.p.  about  270°  C,  which  is  readily  decomposed  by 
dilute  solutions  of  alkali  hydroxides,  but  which  can 
be  converted  into  its  leuco-compound  by  zinc  dust 
and  acetic  acid  ;  it  gives  dark  violet  shades  on  wool. 
Similarly,  £-isatinanilide  yields l-oxy-4-iaoquinoline- 
3  -indolcindigo,  m.p.  about  300°  C.  which  is  slowly 
decomposed  by  cold  solutions  of  alkali  hydroxide; 
it  can  be  reduced  by  alkalino  hydrosulphite  or  by 
zinc  and  acetic  acid,  but  the  vat  is  devoid  of 
tinctorial  properties.  1  -  Oxy  -  4  -  isoquinoline  -  2'  - 
thionaphtheneindigo,  from  o-homophthalimido  and 
thionaphthem-qiiinoneanilide,  has  m.p.  about 
250°  C.  (decomp.).  The  leuco-compound  has  little 
affinity  for  fibres,  giving  fugitive  cherry-red  shades 
on  wool  and  pale  pink  on  cotton. — H.  W. 

minic   acid.     O.   Dimroth   and   H.    Kammerer. 
Ber.,  1920,  53,  471—480. 

The  close  resemblance  of  carminic  acid  in  absorption 
tram  and  tinctorial  properties  to  kcrmes  dye 
indicates  that  it,  like  the  latter,  is  a  hydroxyanthra- 
purpurin  derivative  (J.,  1916,  830).  This  is  shown 
to  bo  the  case,  since  carminic  acid  is  reduced  by 
zinc  dust  and  acetic  acid  to  a  leuco-compound, 
which  is  converted  by  air  into  desoxycarminic  acid, 
and  the  latter  can  be  oxidised  to  a  diquinone,  from 
which  the  parent  substance  is  regenerated  by  acetic 
anhydride  and  sulphuric  acid.  The  side-chain  is 
considered  to  be  C,H„0,  and  to  contain  four 
hydroxy-groups,  and  most  probably  has  a  sugar-like 
Rtructure  (although  carminic  acid  is  not  a  gluco- 
sido) ;  it  contains  at  least  one  asymmetric  carbon 
atom,  since  carminic  acid  and  its  derivatives,  but 
not  kermesic  or  laccaic  acids,  are  optically  active. 
(Cf.  J.C.S.    i  .  422.)— H.  W. 

Hydros, imth.rnipiinones;  Actylation  of  ,  and 

anthradiquinones.     O.  Dimroth,  ().   Erriedemann, 
and  H    Kammerer.     Ber.,  1920,  53,  481 — 487. 

HiDi'.nxvL  groups  in  the  ^-position  in  hydroxy- 
anthraquinonet  are  more  readily  acetylated  than 
similar  groups  in  the  opposition.  /3-Acetyl  deriva- 
tives may  be  prepared  by  allowing  calculated 
quantities  of  acetic  anhydride  and  the  hydroxy. 
compounds  to  react  in  cold  pyridine  solution;  with 
an  excess  of  anhydride,   the  a-hydroxy-groups  are 


also  attacked.  The  acetylation  of  1-  and  2-hydroxy- 
iiithraquinones,  of  purpurin,  Alizarin  Bordeaux, 
and  hydroxy  an  thrapnrpnrin  has  bean  investigated. 
Improved  methods  for  the  preparation  of  1.4.9.10- 
anthradiquinono  (Dimroth  and  Schultzo,  J.,  1916, 
sin  and  ,ts  mono-  and  di-bromo-derivatives  are 
describes.!,    (fit.  J.C.S.,  i  .   1 13.1     11.  W. 

Anthocyanini  present  in  young  leaves  of  the  grape 
nins.       0.  Rosenheim."     Biochem.  J.,   L920,  N, 

178—188. 

TllK    red     pigment    Of    the    young    leaves    of     Yitis 

vinifera  is  a  free  antbocyanjclin,  probably  identical 

with  icnidin,  the  anthocyanidin  of  the  purple  grape. 
The  pigment  may  occur  in  a  colourless  modification, 
termed  a  leuco-anthocvanin,  in  which  form  it 
appears  to  be  combined  with  another  substance, 
possibly  a  carbohydrate.  The  leuco-anthocyanin 
gives  rise  to  anthocyanidin  on  treatment  with 
ng  acids. — J.  C.  D. 

Rutin.  Flavone  pigment  of  Etehteholtzia  Califor- 
nica.  C  E.  Sando  and  H.  H.  Bartlett.  J.Biol. 
Chcm.,  1920,  41,  495—501. 

Tiik  presence  of  rutin  in  this  flower  has  been 
established. — J.  C.  D. 

.[mmnine  as  sensitiser.  Bloch  and  Renwick.  .See 
XXI. 

Patents. 

Sulphur  dye.  C.  Starobinetz,  Jacksonville, 
Assignor  to  Barking  Chemicals  Co.,  Ltd.,  London. 
U.S.P.  1,318,022,  7.10. 19.     Appl.,  8.8.18. 

The  oily  residue,  containing  various  nitrotoluenes, 
obtained  in  the  purification  of  trinitrotoluene,  is 
fused  with  sodium  sulphide  and  sulphur  to  obtain 
a  brown  sulphur  dye. — A.  J.  H. 

Arylaminoquinones;  Preparation  of  mono-  and  di- 

.     M.  Bccke  and  W.  and  H.  Suida,  Vienna. 

G.P.  300,706,  12.6.15.     (Cf.  U.S. P.  1,196,422;  J., 
1916,  1256.) 

Monoarylaminoquinones  are  obtained  by  the  inter- 
action in  aqueous  solution,  or  suspension,  or  by 
triturating  together  in  the  absence  of  any  diluting 
medium,  1  mol.  of  a  quinone  of  the  benzene  series 
with  1  mol.  of  a  primary  or  secondary  aromatio 
amine  or  a  derivative  thereof.  By  the  further 
action  of  1  mol.  of  the  same,  or  another,  aromatio 
amine  diarylaminoquinones  are  obtained.  Sulphonio 
acid  derivatives  of  aromatic  amines  containing,  in 
addition,  an  auxochrome  or  chromophoro  group, 
and  aminoazo  dyestuffs,  aro  mentioned  as  suitable 
components.  The  reactions  may  be  carried  out  on 
animal  or  vegetable  fibres,  and  the  arylamino- 
quinone  then  converted  into  its  copper  lako  by 
treatment  with  copper  acetate.  Tiie  monoarylamino- 
quinones are  soluble  in  ether  and  alcohol,  only 
slightly  soluble  in  water,  and  give  yellow  water- 
soluble  bisulphite  compounds.  They  dye  wool  in 
an  acetic  acid  bath  and  on  after-treatment  with 
copper  acetate  give  various  shades  of  brown,  fast 
to  washing,  alkali,  and  light.  Their  chief  use  is  as 
intermediate  products  in  the  preparation  of 
diarylaniinoquinones,  e.g.,  2.5-di-p-telylamino-1.4.- 
benzoquinone,  which  when  dyed  on  wool  and  after- 
treated  with  copper  acetate  gives  a  very  fast 
(    yellowish  brown. — G.  F.  M. 

Indigo    derivatives;    Preparation    of   .      Kon- 

Bortium   fiir   Elektrochem.   Ind.        G.P.   310,197, 
19.10.17. 

A i  i:tai.ih:iiyi)E  or  paraldehyde  is  allowed  to  react  at 
a  low  temperature  with  a  solution  of  indigo  in 
concentrated  sulphuric  acid.  The  product  is  a 
greenish-blue  vat  dve  for  wool  and  cotton. 

—A.  J.  H. 
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Monoazo  duestuffs;  Manufacture  of  new .  Far- 

benfabr.  vorm.  F.  Baver  und  Co.     E.P.  133,012, 
22.11.17.     (Appl.  17,225/17.)     Conv.,  25.7.16. 

See  G.P.  309,951  of  1917;  J.,  1919,  354a. 


V.— FIBRES;  TEXTILES;  CELLULOSE; 
PAPER. 

Woods;  Determination  of  cellulose  in .    W.  H. 

Dore.  J.  Ind.  Eng.  Chem.,  1920,  12,  264—269. 
All  processes  involving  preliminary  hydrolysis  in 
the  determination  of  cellulose  by  the  chlorination 
method  result  in  diminished  yield  of  o-cellulose  as 
well  as  of  total  cellulose  and,  therefore,  are  untrust- 
worthy. The  ratio  of  o-cellulose  to  total  cellulose  is 
practically  the  same  whether  or  not  preliminary 
hydrolysis  is  used,  showing  that  the  highest  type  of 
cellulose  is  as  strongly  attacked  as  are  the  lower 
types.  During  the  treatments  incidental  to  the 
chlorination  process  the  hemicelluloses  are 
hydrolysed  and  dissolved  in  the  filtrates  and  wash- 
ings, and  preliminary  treatment  with  the  object  of 
removing  hemicelluloses  is  superfluous.  The  greater 
part  of  the  furfural-yielding  complex  (probably  oxy- 
cellulose)  remains  in  the  residue  (total  cellulose) 
practically  unaffected  by  the  hydrolytic  treatments 
employed ;  the  remainder  (probably  xylan)  is  hydro- 
lysed and  dissolved  during  the  chlorination.  The 
significance  of  the  term  "  cellulose  "  as  applied  to 
wood  products  is  discussed. — W.  P.  S. 

Celloisobiose.    Ost  and  Prosiegel.    See  XVII. 

Patents. 

Cellulose  esters;  Preparation  of  - .    E.  Wagner, 

Berlin.    G.P.  299,181, -4.3.14. 

Partiallt-acetylated  cellulose  obtained  by  the 
action  of  acetic  acid  on  cellulose  is  further 
acetylated  by  somewhat  less  than  double  its  weight 
of  acetic  anhydride,  whereby  the  insoluble  acetyl 
compounds  are  converted  into  higher  acetylated 
products,  which  are  directly  soluble  in  the  usual 
solvents,  e.g.,  acetone.  By  this  means  a  saving  of 
acetic  anhydride  and  of  the  catalyst,  where  such  is 
employed,  is  effected.  An  example  is  given  of  the 
preparation  of  a  cellulose  acetate  containing  about 
61%  of  acetic  acid.— G.  F.  M. 

Washing  and  dehydration  of  cellulose  and  cellulose 

preparations ;  Continuous .   R.  Midler.   G.P. 

307,078,  2.3.18. 

A  rotary  suction  machine  is  combined  with  a  device 
for  the  counter-current  washing  of  the  material 
with  alcohol  of  progressively  increasing  strength.  A 
pulp  containing,  e.g.,  10%  nitrocellulose  can  be 
treated  by  this  method. — B.  V.  S. 

Cellulose  derivatives;  Increasing  the  softness  and 

flexibility  of  products  made  from  .     Farben- 

fabr.   vorm.   F.   Bayer  und  Co.        G.P.   307,125, 
9.5.17. 

/3-Naphtuol  amyl  ether  is  used.  It  is  liquid,  in- 
soluble in  water,  of  high  b.p.,  and  is  more  stable  to 
light  than  the  naphthol  ethers  hitherto  proposed  as 
substitutes  for  camphor.  It  can  be  used  with  acetyl-, 
nitro-,  ethyl-,  propyl-,  and  benzvl-cellulose. 

—J.  H.  L. 

Paper;  Preparation  of  textile  fibres  from  raw  plants 

and  production  of therefrom.     Nesselanbau 

G.m.b.H.     G.P.  318,203,  2.2.18.     (See  also  G.P. 
307,144  and  312,381;  J.,  1920,  13a.). 

The  raw  material  is  treated  with  emulsions  of 
mineral  oils  or  halogen  derivatives  of  hydrocarbons. 
The  oils  may  be  emulsified  with  soaps,  sulphonated 
oils,  etc. — J.  H.  L. 


Paper  yarn;  Prevention  of  mould  growth  on  . 

M.  Sarason.     G.P.  318,307,  9.2.18. 
The   yarn    is    impregnated    with    cellulose  extract 
(Zellstoffextrakt),    preferably   after  the  latter  has 
been  fermented. — J.  H.  L. 

Caustic  alkali  liquors.    G.P.  316,147.    See  XVI. 

Acidifying  distillery  mashes.     G.P.  317,998.     See 
XVIII. 

Material  for  nitration.     G.P.  300,069.     See  XXII. 

Cellulose  derivatives.    G.P.  309,260.    See  XXII. 

VI.-BLEACHING ;  DYEING;  PRINTING; 
FINISHING. 

Aniline    Black;    Printing    process    for   .      E. 

Jentsch.  Farber-Zeit.,  1920,  31,  75—76. 
A  good  black  can  be  obtained  by  the  following 
method.  The  padding  mixture  is  formed  of  the  fol- 
lowing three  solutions  and  is  diluted  to  100  kg.  :  — 
(1)  9  kg.  wheat  starch  38J  kg.  of  water,  10J  kg.  of 
gum  tragacanth  (65%  aqueous  solution),  J  kg.  of 
Ultramarine  BN  are  heated  for  one  hour,  cooled, 
and  390  g.  of  potassium  chlorate  is  added.  (2) 
8980  g.  of  aniline  salt,  580  g.  of  aniline,  9  kg.  of 
water.  (3)  4770  g.  of  potassium  ferrocyanide, 
14,930  g.  of  water.  The  fabric,  prepared  as  usual, 
is  printed,  dried  at  35°— 38°  C,  and  aged  for  2—3 
min.in  the  rapid  ager,  using  steam  as  dry  as  possible. 
This  is  followed  on  the  next  day  by  chroming.  The 
chrome  bath  holds  600  litres  of  a  solution  containing 
1200  g.  of  potassium  chromate  and  1800  g.  of  sodium 
carbonate.  For  each  piece  of  30 — 38  m.  is  added 
8  1.  of  a  solution  containing  |%  potassium  chromate 
and  |%  of  sodium  carbonate.  After  chroming  at 
40° — 45°  C.  the  fabric  is  washed,  soaped,  washed, 
and  dried. — A.  J.  H. 

Fading  of  dyes  in  daylight;  Measurement  of . 

O.   Meissner.     Physik.   Zeits.,   1919,  20,   210-11. 
Chem.  Zentr.,  1919,  90,  IV.,  282. 

Mhasurements  by  Ostwald's  method  (J.,  1919,  914a) 
of  the  effect  of  light  on  dyed  fabrics  showed  that 
with  dark  colours  during  fading  the  proportion  of 
white  increased  at  the  expense  of  the  black,  the 
purity  and  shade  (colour  tone)  remaining  approxi- 
mately the  same.  In  the  case  of  light  colours,  the 
white  and  black  both  increased  to  approximately 
the  same  extent,  and  the  purity  was  correspond- 
ingly decreased.  In  very  light  colours  the  black 
increased  at  the  expense  of  the  white. — A.  J.  H. 

Patents. 

Paper  yarns  and  fabrics;  Bleaching  .       F.  E. 

Jagenberg,  Dusseldorf.     G.P.  299,651,  1.9.16. 

The  material  is  heated  for  7  hrs.  in  a  solution  of  a 
hydrosulphite,  rinsed,  chlorinated  for  6  hrs.,  soured 
with  a  solution  of  sulphuric  and  hydrochloric  acids, 
thoroughly  rinsed  with  first  warm  and  then  hot 
sodium  carbonate  solutions  and  then  rinsed  in 
water.  The  treatment  is  repeated,  and  the  product 
is  obtained  almost  as  white  as  linen  or  cotton,  with- 
out its  strength  being  affected.  The  finished  yarn 
or  fabric  resembles  cotton. — A.  J.  H. 

Hanks  of  textile  fabrics;  Apparatus  for  treating 

with   liquids.     W.    Diirsteler,   Assignor   to 

Weidmann  Dyeing  Co.,  Ltd.,  Thalwil.      U.S. P. 
1,329,166,  27.1.20.    Appl.,  10.7.19. 

In  a  machine  for  the  dyeing,  bleaching,  wash- 
ing, weighting,  etc.  of  fabrics  in  hank  form, 
the  hanks  are  carried  by  a  frame  mounted  on  a 
horizontal  axis,  around  which  it  is  periodically 
rotated  through  180°  in  order  to  effect  a  change 
in  the  hank  parts  in  contact  with  the  carriers. 

—A.  J.  H. 
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treating  machine.  Fabric-treating  machine. 
11.  M.  Dudley,  Philadelphia.  I  SI'  (*)  1.335,097 
and    mi     1,335,01)8,    30.3.20.      Appl.,     IS. 7    aud 

n  u.i7. 

(a)  \  DTBDn  machine  consisting  of  n  series  of  fibre 
chambers  cm losed  top  and  bottom  by  a  series  of  per- 
forated cones  pointing  inwards.  The  relative  posi- 
tions of  the  top  and  bottom  can   In-  varied.      Below 

the  botto:n  closure  is  ■  oonioal  member  « ithin  ■  blob 

.ire   prate*  diverging  upwards.     A   liquid  can   bo 

forced  upwards  through  the  conical  member  and  so 

through   the  fibre  chambers,     (b)   A   machine  con- 

ol  fabric  chambers  each  containing  a  hollow 

bted  cylinder  on  which  the  fabric  is  wound. 

are    provided    for   continuously    forcing    a 

liquid  through  the  cylinder*  from  the  inside  ana  so 

through   tho   fabrics. — A.    J.    H. 

Silk;   l'roceu  for  dyeing   black  and  loading  . 

Ulnorwerk     G.m.b.H.       Q.P.     316,754,     8.9.18. 
Addition  to  305,275  (J.,  1918,  464  a). 

"  Bast  soap  "  (boiled-off  soap),  artificial  bast  soap 
or  a  substitute  therefor,  is  added  to  the  loading 
bath  in  addition  to  water-glass. — J.  H.  L. 

Boiling,   dyetng,   steaming,   and   washing   textiles; 

Apparatus  /or .    P.  Gebauer,  Maschinenfabr. 

til'.  315,869,  19.12.17. 

A  horizontal  boiler  is  separated  by  partitions  into 
a  number  of  cylindrical  compartments.  Each  com- 
partment is  provided  with  a  manhole,  a  perforated 
raise  bottom,  and  valved  inlet  and  outlet  pipes  at 
the  top  and  bottom.  Dye  liquor,  or  the  like,  is 
circulated  by  means  of  a  pump  through  a  heater 
and  into  a  main  connected  with  each  of  the  inlet 
pipes,  and  can  thus  be  forced  through  any  desired 
number  of  the  compartments;  the  outlet  pipes  are 
also  connected  with  a  single  main  which  returns 
the  liquor  to  the  pump. — L.  A.  C. 

Printing  pastes  containing  basic  dyes;  Preparation 

of  .       Karbenfabr.  vorin.  F.  Baver  und  Co. 

G.P.  312,584,  28.3.16. 

The  printing  paste  is  made  of  the  colour,  tannic 
acid,  resorcinol,  and  a  salt  of  a  divalent  metal 
capable  of  precipitating  tannin.  Suitable  salts  are 
acetates,  formates,  and  lactates  of  zinc,  cadmium, 
and  manganese.    Heavy  shades  can  be  obtained. 

—A.  J.  H. 

Hanks  of  yarn;  Apparatus  for  treating  with 

liquids.       G.   8.  Lord.       E.P.   141,098,  5.12.18. 
(Appl.  20,116/18.) 

Arylaminoguinones.     G.P.  300,706.     See  IV. 


VII.- ACIDS;   ALKALIS;  SALTS;   NON- 
METALLIC  ELEMENTS. 

Sulphuric   acid;    Intensive    manufacture    of   . 

P.  Pipcroaut.     Monit.  Sci.,  1920,  10,  49—56. 

Various  systems  of  manufacture  of  sulphuric  acid 
by  the  chamber  process  are  critically  examined,  and 
a  plant  is  described  which  is  designed  for  the  inter- 
action of  the  sulphurous,  nitrous,  and  aqueous 
vapours  in  a  relatively  small  space.  The  constitu- 
ents which  have  not  entered  into  reaction  are  re- 
moved, passed  through  conduits  wherein  their  char- 
acters (temperature,  partial  pressure  of  water 
vapour,  etc.)  are  modified,  and  then  introduced  into 
end  reaction  chamber,  and  so  on,  until  re- 
action is  complete. — W.  J.  W. 

Ammonia  synthesis;  Electrically  heated  bomb  for 

.     R.  O.  E.   Davis  and   H.  Bryan.     J.  Ind. 

Eng.  Chem..  1990,  12,  287—288. 

A  bomb  for  the  experimental  synthesis  of  ammonia 
was  made  from  a  nickel-chrome  iron  gun  forging 


bored  OUt  to  give  ■  wall  15  ill.  thick,  with  an 
internal  diametei  of  I '86  in.  end  length  of  15  in. 
A  flange  of  the  same  material  was  screwed  to  the 
top  of  this  shell,  anil  to  this  was  bolted  a  plate 
forming  the  head  of  tho  bomb,  tho  closuro  being 
I  liv  means  of  I tirwmml  rings  in  the  end  of 
the  cliinier  wall  and  corresponding  raised  rings 
on  the  cap.  Tho  head  plate  carried  tho  electrical 
h  later,  the  catalyst  tube,  and  inlet  and  outlet 
pipes.  The  sides  of  the  bomb  were  protected  by  a 
fused  quarts  or  glass  tube.  The  heater  consisted 
of  two  concentric  alundum  tubes  wound  in  series 
with  double  strands  of  nichromo  wire.  The  gases 
entered  at  tho  top  of  tho  bomb  and  passed  down  the 
outside  of  both  tubes,  then  up  through  a  steel  tube 
(containing  tho  catalyst),  which  slipped  inside  an 
alundum  tube,  and  out  at  the  top  of  tho  chamber. 
The  catalyst  tube  could  be  withdrawn  by  loosening 
a  nut;  it  w;is  made  gastight  by  means  of  a  flange 
and  copper  washer. — C.  A.  M. 

Gases  for  testing  catalysts  for  ammonia  synthesis; 

Purification  of  compressed .    R.  O.  E.  Davis. 

J.  Ind.  Eng.  Chem.,  1920,  12,  289—290. 

Hydrogen  and  nitrogen  prepared  by  decomposition 
of  ammonia  by  an  iron  catalyst  at  675°  C.  were 
freed  from  residual  ammonia  (about  004%)  by 
scrubbing  with  water,  and  then  passed  through  a 
steel-wool  filter  for  catching  oil  and  water  spray, 
a  palladium  chamber  to  remove  oxygen,  a  water 
trap,  another  steel-wool  filter,  two  soda-lime  and 
calcium  chloride  chambers,  a  phosphorus  pentoxide 
chamber,  and  a  sodamide  chamber.  Tho  palladium 
chamber  contained  a  central  steel  tube  packed  with 
steel  wool  mixed  with  5%  of  palladinised  asbestos 
and  fitted  into  an  alundum  tube  wrapped  with  ni- 
chrome  resistance  wire.  The  gases  were  kept  for 
about  12  sees,  in  contact  with  the  palladium  at 
300°— 400°  C.  The  sodamide  chamber,  in  which  the 
last  traces  of  carbon  monoxide  and  water  were 
removed,  was  heated  to  a  little  over  100°  C. 

— C.  A.  M. 

Ammonia;  Steam  consumption  in  the  manufacture 

of from  crude  calcium  cyanamide.    J.  Bau- 

mann.     Chem.-Zeit.,  1920,  44,  293—294. 

Using  an  apparatus  consisting  of  a  horizontal  auto- 
clave, a  Feldmann's  column,  and  a  locomotive 
boiler,  it  was  found  that  100  kg.  of  calcium 
cyanamide  required  331  kg.  of  steam.  The  heat 
balance  sheet  showed  a  loss  amounting  to  7'7%  of 
the  heat  supplied,  which  is  probably  to  be  attributed 
to  the  endothermic  character  of  the  reaction.  Tho 
heat  unaccounted  for,  in  working  up  13,200  kg.  of 
calcium  cyanamide,  amounted  to  2,366,800  cals.  It 
is  estimated  that,  using  a  plant  such  as  that 
described  in  G.P.  251,934  (J.,  1912,  1125),  the  steam 
consumption  could  be  reduced  to  126  kg.  per  100  kg. 
of  calcium  cyanamide. — E.  H.  R. 

Calcium  and   potassium   sulphates;  Formation   of 

double  salts  of at  100°  C.    E.  Anderson  and 

R.  J.  Nestell.       J.  Ind.  Eng.  Chem.,  1920,   12, 
243—246. 

The  mean  results  of  a  series  of  determinations  have 
shown  that  for  the  formation  of  potassium  -penta- 
calcium  sulphate  and  of  syngenifce  (K.SO^.CaSO^, 
H.,0)  at  100°  C.  (J.,  1919,  320  a)  the  equilibrium 
concentrations  are  105  mols.  of  potassium  sulphate 
and  0'24  mol.  of  calcium  sulphate,  and  9'26  mols. 
of  potassium  sulphate  and  0'142  mol.  of  calcium  sul- 
phate, respectively,  per  1000  mols.  of  water.  (Cf. 
J.C.S.,  June.)— C.  A.  M. 

Calcium  nitrate;  Determination  of  nitrogen  in . 

E.  Platou.    Chim.  et  Ind.,  1920,  3,  310—312. 

Calcium  nitrate  as  manufactured  in  the  Pyrenees 
by  neutralising  nitric  acid,  obtained  from  tho  air, 
with  limestone,  has  the  following  average  composi- 
tion :— Ca(NO,)„  7615;  Ca(NO,)2,  005;  CaO,  0T5; 
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MgO,  0-30;  CaC03,  0-55;  MgC03,  0-35;  Fe,03,  0T0; 
A1„03,  0-40;  Si02,  0-50;  and  H20,  2P45%.  Owing 
to  its  hygroscopic  nature,  a  large  sample  should  be 
taken,  and  10—25  g.  of  this  dissolved,  and  aliquot 
parts  of  the  solution  used.  The  best  method  of  de- 
termining the  nitrogen  is  by  reducing  the  nitrate 
by  means  of  Devarda's  alloy  in  alkaline  solution 
and  distilling  the  ammonia. — C.  A.  M. 

Hydrosulphite  (Blankit,  Redo);  Evaluation  of . 

G.  Bruhns.    Z.  angew.  Chem.,  1920,  33,  92. 

The  usual  method  of  estimating  hydrosulphite  by 
titrating  a  solution  of  the  salt  with  potassium 
ferricyanide,  using  ferrous  sulphate  as  indicator, 
is  subject  to  error  and  difficult  to  carry  out  on 
account  of  the  rapidity  with  which  the  hydro- 
sulphite solution  is  oxidised  by  atmospheric 
oxygen.  The  analysis  can  be  carried  out  quickly 
and  accurately  in  the  following  manner.  In  a 
porcelain  dish  are  placed  20  c.c.  of  a  standard 
solution  of  potassium  ferricyanide,  with  a  little 
ferrous  sulphate  sufficient  to  form  a  blue  colloidal 
solution  of  TurnbulPs  blue,  but  not  a  precipitate. 
A  6light  excess  of  the  hydrosulphite  is  weighed  out 
in  a  scoop,  and  the  salt  is  carefully  dusted  into  the 
ferricyanide  solution,  with  gentle  stirring,  until 
the  end  point  is  indicated  by  the  change  of  colour 
from  blue  to  bright  reddish-yellow.  The  scoop  is 
then  weighed  again  to  determine  the  weight  of 
hydrosulphite  used.  The  accuracy  of  the  method 
depends  on  the  6kill  in  dusting  the  powdered  salt 
into  the  ferricyanide  solution.  There  is  a  small 
constant  error  due  to  the  oxygen  dissolved  in  the 
solution,  but  this  is  probably  under  0'5%. 

— E.  H.  R. 

Potassium  permanganate ;  Reaction  between  hydro- 
chloric acid  and .     P.  P.  Venable  and  D.  H. 

Jackson.       J.     Amer.     Chem.     Soc,     1920,     42, 
237—239. 

The  reaction  between  hydrochloric  acid  and 
potassium  permanganate  takes  place  in  the  two 
stages :  2KMn01+8HCl  =  2KCl  +  2Mn02  +  4H20  + 
3C12;  Mn02+4HCl  =  MnCl2  +  2H20+Cl2.  By  re- 
gulating the  amount  of  acid  the  reaction  may  be 
stopped  at  the  first  stage.  Hydrobromic  acid  be- 
haves similarly,  but  it  will  react  at  a  concentration 
0'00154iV,  whereas  hydrochloric  acid  does  not  react 
if  the  concentration  is  below  0'002]V. — J.  F.  S. 

Spent   oxide;   Standard   method    of   sampling   and 
testing .     Gas  World,  1920,  72,  320. 

The  following  methods  have  been  drawn  up  by 
buyers  of  spent  oxide,  and  have  been  approved  by 
the  National  Gas  Council.  As  the  oxide  is  liable 
to  change  on  exposure,  samples  sent  for  quotation 
purposes  must  be  supplemented  by  samples  taken 
during  loading.  On  delivery,  every  cart  or  wagon 
must  be  sampled,  individual  samples  being  at  once 
mixed,  ground,  and  stored  in  air-tight  receptacles, 
and  then  mixed  and  broken  down  immediately 
delivery  is  completed.  The  well-mixed  oxide  is 
poured  several  times  on  to  a  centre  so  as  to  cause 
even  distribution  of  lumps  and  fines  in  the  form  of 
a  cone.  The  cone  is  flattened  and  quartered,  and 
two  opposite  quarters  mixed,  coned,  and  quartered 
until  a  convenient  quantity  (at  least  £  lb.)  is  ob- 
tained, which  is  then  crushed  until  it  passes  en- 
tirely through  a  I  in.  mesh  sieve  and  packed  in  an 
airtight  receptacle,  a  duplicate  sample  being  kept 
for  reference.  For  analysis  the  whole  sample  is 
again  intimately  mixed  and  reduced  to  100  g.,  and 
then  ground  so  that  it  will  pass  a  20-mesh  sieve. 
Moisture  is  estimated  by  drying  5  g.  for  3  hours 
at  100°  C.  in  a  water-oven.  Sulphur  and  tar  are 
determined  by  extracting  the  dried  sample  for  2 
hours  in  a  Soxhlet  apparatus  with  carbon  bisul- 
phide. Air  is  then  blown  into  the  flask,  and  the 
extract  dried  for  2  hours  at  100°  C.  in  a  water-oven. 
The  flask  is  then  heated  on  a  sand-bath  until  the 


sulphur  just  fuses,  after  which  it  is  again  blown 
out  with  air  and  weighed.  Sulphur  is  estimated 
by  treating  the  tar  and  sulphur  residue  with  15  c.c. 
of  95%  sulphuric  acid  for  2  hours  at  100°  C.  After 
cooling,  the  mixture  is  diluted,  filtered,  washed 
free  from  acid,  and  dried.  The  residue  is  then 
extracted  with  carbon  bisulphide  in  a  Soxhlet  ap- 
paratus, fused  as  before,  and  weighed. — W.  J.  W. 

Arsenate  of  calcium.  I.  Equilibrium  in  the 
system  arsenic  pentoxide,  calcium  oxide,  and 
water  at  35°  C.  (acid  section).  C.  M.  Smith.  J. 
Amer.  Chem.  Soc.,  1920,  42,  259—265. 

The  two  compounds  dicalcium  orthoarsenate  mono- 
hydrate,  C'aHAs04,HsO,  and  mouocalcium  ortho- 
arsenate, CaHjCAsOj)^,  respectively  exist  below  and 
above  an  acid  concentration  corresponding  to 
27"5%  As2Os  in  the  above-named  three-component 
systemT — J.  F.  S. 

Arsenious  acid;  Reversible  oxidation  of  .     C. 

Matignon  and  J.  A.  Lecanu.  Comptes  rend., 
1920  170,  941—943. 

Arsenious  oxide,  when  heated  with  oxygen  at 
400°-^180o  C.  under  a  pressure  of  127—180  atm.,  is 
oxidised  to  an  extent  which  increases  with  rise  in 
temperature.  A  concentrated  solution  of  arsenious 
acid  in  sodium  hydroxide  solution,  when  heated  at 
80°  C.  in  oxygen  under  a  pressure  of  50  atm.  for 
5  hrs.,  is  oxidised  to  the  extent  of  10'9%. — W.  G. 

Arsenic  trichloride;  Preparation  of from  white 

arsenic  and  phosgene.  L.  H.  Milligan,  W.  A. 
Baude,  and  H.  G.  Boyd.  J.  Ind.  Eng.  Chem., 
1920,  12,  221—223. 

Arsenic  trichloride  is  formed  almost  quantitatively 
when  phosgene  is  led  over  a  mixture  of  arsenious 
oxide,  80,  and  carbon,  20%,  heated  at  200°— 260°  C. 
The  reaction  may  be  employed  for  the  utilisation  of 
the  impure  "tail  gas"  from  phosgene  manufaeture, 
and  the  method  of  chlorination  with  phosgene  in 
presence  of  carbon  as  catalyst  will  probably  be  of 
general  application  to  inorganic  compounds. 

— W.  P.  S. 

Mercuric    oxide;    Solubility    of    in    sodium 

hydroxide  solutions.  G.  Fuseya.  J.  Amer.  Chem. 
Soc.,  1920,  42,  368—371. 

The  solubility  at  25°  C.  increases  with  the  concen- 
tration of  sodium  hydroxide,  from  24'6  to  30'9 
millimols.  HgO  per  litre  as  the  concentration  of 
NaOH  increases  from  0"0096  to  209  mols.  per  litre. 
Hydrated  mercuric  oxide  appears  to  function  as  a 
very  weak  acid. — E.  H.  R. 

Pare  earths.  X.  Purification  and  atomic  weight 
of  samarium.  A.  W.  Owens,  C.  W.  Balke,  and 
H.  C.  Kremers.  J.  Amer.  Chem.  Soc,  1920,  42, 
515—522. 

Rare  earth  residue  from  monazite  sand,  from  which 
most  of  the  cerium  had  been  extracted,  was  con- 
verted into  nitrate  and  treated  with  bromine  to 
remove  the  remainder  of  the  cerium.  Lanthanum, 
praseodymium,  and  neodymium  were  removed  by 
fractionation  of  the  magnesium  double  nitrates, 
and  finally  europium  and  gadolinium  by  further 
fractionation  with  bismuth  nitrate.  The  samarium 
was  finally  obtained  as  the  pure  anhydrous  chloride. 
A  mean  of  18  determinations  gave  150'43  as  the 
atomic  weight  of  samarium,  silver  being  107'88. 
(Cf.  J.C.S.,  ii.,  316.)— E.  H.  R. 

Carbonyl  chloride;  Detection  and  estimation  of  free 

chlorine    in    .       M.    Delepine.       Bull.    Soc. 

Chim.,  1920,  27,  283—286. 

A  known  weight  of  the  carbonyl  chloride  is  vapor- 
ised, the  vapours  are  led  into  a  0T  %  aqueous 
solution  of  potassium  iodide,  and  the  iodine 
liberated  is  titrated  with  standard  thiosulphate 
solution.     If  the  concentration  of  the  iodide  solu- 
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\  wda  01      there  is  likelihood  ol  interaction 
ii  cii.-  oxychlondc  and  the  iodide  «  ith  i 
qaent  liberation  of  iodine.     W.  Q. 

•  i//  chloride;  Decomposition  of by  i 

.jrniM  of  escaped  i/ases.       M     Delepine,    1!. 
nd  L.  Ville.     Bull.  Boc.  China.,  1930,  -'7, 

i  ,vi    chloride    is  only  slowly   decomposed   by 

atmospheric  moisture,  but  is  rapidly  decomposed  by 
•rater,  ami  less  rapidly  in  presence  of  hydrochloric 
In    test    the    efficiency    of    the    adsorption 
i  to  remove  the  carbonyl  chloride  from 
.i*es  in  its  manufacture,  a  known  volume 
of   the   air    issuing    from   the   absorption    tower    is 
buhhh-d  through  In  c.c.  of  an  aqueous  solution  con- 
taining 1  c.c.  ol  .V    1  sodium  hydroxide  and  5  c.c. 
alcohol.      The  liquid  is  tln.ii  evaporated  in  a 
water   bath    to   2   c.c,   2   drops   of  acetic   acid   are 
mhled,  ami  the  evaporation  is  continued  to  dryness. 
The  residue  is  treated  with  2  c  c.  of  water,  again 

ated     to    dryness,     treated     with    2    c.c.     of 
water  and  the  chloride  present  titrated  with  N/40 
sQrer    nitrate.      By    this    means    it    is    possible    to 
ite  the  chlorine  to  within  000005  g.— W.  G. 

Carbonyl   chloride;   Action  of  on   industrial 

iron  ■  M.  Delepine  and  L.  Ville.    Bull. 

Chim.,  1920,  27,  288—290. 
tMtuiiNvi.  chloride  containing  a  little  chlorine  as 
impurity  slowly  attacks  iron,  forming  ferric 
chloride.  In  the  absence  of  chlorine  the  oxy- 
chloride  will  attack  rust,  and  the  ferric  chloride 
il  in  commercial  carbonyl  chloride  probably 
ionics  from  this  source. — W.  G. 

Carbonyl  chloride  in  titanium  chloride;  Estimation 

of .     M.  Delepine  and  J.  Lafore.     Bull.  Soc. 

Chim.,  1920,  27,  290—- 
A  mbasukko  amount  of  the  titanium  chloride  is  de- 
composed by  water,  and  the  carbon  dioxide  result- 
omposition  of  any  carbonyl  chloride 
present  is  aspirated  off  and  collected  in  barium 
hydroxide  solution  and  then  estimated  volumetri- 
cally.  A  special  arrangement  of  apparatus  is 
described  designed  to  prevent  the  choking  of  the 
mouth  of  the  inlet  tube  by  titanium  oxide  or  oxy- 
chlonde.—  W.  <;. 

I         myi  chloride;  Estimation  of  hydrogen  chloride 

in  .      If,    Delepine,   M.    Monnot,   H.   Duval, 

and  J.  Lafore.     Bull.  Soc.  Chim.,  1920,  27,  292— 

Five     grins,      of     dry     finely-powdered      mercury 

cyanide  is  placed  in  a  dry  flask  fitted  »  ith  a  ground- 

Pper    carrying    two    tubes.       The    carbonyl 

chloride  is  introduced  into  the  flask  in  a  sealed  bulb. 

The    tla-k    is   evacuated    and    the    bulb    is    broken. 

12  hrs.  the  hydrogen  cyanide  formed  by  the 

of   any    hydrogen    chloride   present    in    the 

ayl     chloride     on     the     mercury     cyanide     is 

iff  and  collected  in  50  c.c.  of  22V  sodium 

side,   and   estimated   by  Denises'   method  by 

titration  with  2V/20  silver  nitrate  after  addition  of 

5  c.c.  ol  ammonia  and  1  c.c.  of  10%  iodide  solution. 

— W.  G. 

El'ctrical    conductivity   of   gases  during   chemical 

'i  of .  M.  Trautz  and  F.  A. 

H      :-!■  in.     Z    anorg.  Chem.,  1920,  110,  237—289. 

Experiments  on  the  conductivity  of  gases  during  the 

■.'Mi     (I-    2NOC1;    L'NO +  Br,  ~2NOBr; 

2HC1+Br„  and  Cl,  +  H,n2HCl,  failed 

to  rc\  ce  of  the  formation  of  free  electrons. 

— E.  H.  R. 

}rn;    Generation    of  bn   the    reaction 

■  ii     and     sodium     hydroxide 
lion.     E.  It.  Weaver.     J.  Ind.  Eng.  Chem., 
2  H  i 
The  priH-.«s  yields  the  most  economical  results  when 


about  equal  weights  of  -odium  hydroxide  (as  30% 
solution!  and   I.  i  i  <■-  ill.  •  m  (88       Si)  are  Used,      for  a 

charge   oi    MXl    kg.    of    I.  rrosiheon,    one-half    of    the 

Mdiom    hydroxide   solution   and   88   kg.   of   ferro- 
on  an-  placed  in   the  generator  (a  cylindrical 

tank,  Oft.  Bin.  high  and  lift,  diam  ),  and  when 
the  temperature  rea<  bos  90  ('..  ferrosilioon  is  added 
at  the  rate  ol  5"6  Kg.  |x>r  min.;  sodium  hydroxide  is 
at  the  same  time  added  continuously  at  Bach  a  rale 
that  the  temperature  remains  constant.  When  all 
the  solution  1ms  been  added,  the  temperature  is  kepi 
at  90  '  ('.  by  the  introduction  of  cold  water  until  the 
solution  contains  ahonl  20     of  Bodium  hydroxide. 

The  water  supply  is  then  stopped,  and  the  reaction 
allowed  to  proceed. — W.  P.  S. 

Iron   and  steam;  Tin-   revet  lion    litn-een 

.    E.  Schreiner  and  !•'.  B.  Grimnes.    Z.  anorg. 

Chem.,   1920,   110,  311—834. 

RXFKRTJnSNTS  on  the  equilibrium  of  the  reaction 
Fe+H,0;±  FeO  +  H,  were  made  between  596  and 
920°  0..  using  an  apparatus  similar  to  that  em- 
ployed I'.v  Deville  (Comptes  rend.,  1870,  70,  1105, 
1206).  The  values  of  the  equilibrium  constant 
K  PhiO/Phi  increase  with  increasing  temperature. 
The  values  at  lower  temperatures  agree  fairly  well 
with  those  calculated  from  thermodynamic  prin- 
ciples, hut  at  higher  temperatures  there  is  con- 
siderable discrepancy. — E.   H.  R. 

Catalysts.     Rupert.     See  I. 

Stabilisation  of  nitrous  acid.  Briner  and  Jonas. 
See.  IV. 

Tungsten  oxides  and  water.    Chaudron.    See  X. 

Charcoal  and  chlorine.  Bohart  and  Adams. 
See  XIXb. 

Chlorine.    Lamb  and  others.     ,Sce  XXIII. 

Patents. 

Contact  process  [for  manufacture  of  sulphur  tri- 
oxide~\.  H.  E.  Potts,  Liverpool,  Assignor  to 
Simon-Carves,  Ltd.,  Manchester.  U.S. P., 
1,335,257,  30.3.20.     Appl.,  17.6.18. 

A  stream  of  burnor  gas  is  treated  with  a  solvent 
liquid,  and  the  solution  is  subjected  to  the  action 
of  a  current  of  air  to  produce  a  sulphur  dioxide-air 
mixture  (containing  about  the  same  proportion  of 
sulphur  dioxide  as  the  burner  gas),  which  is  then 
dried  and  brought  into  contact  with  a  catalyst  to 
produco  sulphur  trioxide. — W.  E.  F.  P. 

Sulph  uric  acid;  Catalytic  manufacture  of from 

sulphur  dioxide.      G.  Vortmann,  Vionna.      G.P. 
316,858,  28.8.18.    Conv.,  7.9.16. 

Tin  oxide  or  tinstone,  alone  or  mixed  with  inactive 
materials  such  as  clay,  pumice,  asbestos,  etc.,  con- 
stitutes an  efficient  catalyst. — W.  J.  W. 

Sulphuric   acid;    Quantitative   production   of  

from  sulphates  and  sulphides.     P.  Jannasch  and 
E.  M.  Alberts,  Heidelberg.    G.P.  318,221,  5.3.18. 

A  NoN-KEACTiNG  material,  such  as  quartz,  is  mixed 
with  sulphates  to  prevent  caking,  and  the  mixture 
is  subjected  at  a  red  heat  to  the  action  of  a  current 
of  gaseous  carbon  tetrachloride,  carbon  dioxide  be- 
ing employed  to  drive  the  gas  through  the  reaction 
chamber.  In  the  case  of  sulphides,  potassium  or 
sodium  chloride  may  be  added.  The  sulphur  is  ob- 
tained in  the  form  of  sulphur  chloridos,  which  are 
decomposed  by  water  to  yield  sulphuric  acid  and 
hydrogen  chloride.  Hexachloroethano  is  obtained 
as  a  by-product.  Suitable  raw  materials  are  gyp- 
sum, heavy  spar,  oelestine,  kainite,  and  pyrites*, 
copper  pyrites,  and  zinc  blende. — W.  J.  W« 
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Sludge  acid  [from  mineral  oil  refining'];  Process  of 

producing  hydrochloric  acid  utilising .  H.  M. 

Lasher,  Assignor  to  Kansas  City  Refining  Co. 
U.S. P.  1,337,141,  13.4.20.  Appl.,  12.2.19. 
A  solution  of  hydrochloric  acid  is  produced  by  a 
counter  current  of  water,  the  gas  (evolved  from  the 
■sludge  acid)  and  water  being  brought  into  contact 
by  a  series  of  opposite  periodic  waves. — A.  E.  D. 

Hydrochloric  acid;  Process  for  producing from 

[acid]  sludge  [from  treatment  of  mineral  oils']. 
H.  M.  Lasher,  Assignor  to  Kansas  City  Refining 
Co.  U.S. P.  1,309,206,  8.7.19.  Appl.,  9.5.16. 
The  acid  sludge  is  mixed  with  sodium  chloride  and 
diluted  with  water  until  the  asphaltic  and  tarry 
matters  separate  in  the  form  of  a  scum  on  the  sur- 
face of  the  liquid.  The  mixture  is  heated  to  a  tem- 
perature not  exceeding  284°  C,  and  the  hydro- 
chloric acid  vapours  evolved  are  purified  by  passage 
through  a  mixture  of  sodium  chloride  and  charcoal 
and  then  absorbed  in  water. 

Hydrochloric  acid;  Apparatus  for  producing  ■ — — . 

H.    M.    Lasher*    Assignor    to    The   Kansas    City 

Refining  Co.      U.S. P.  1,335,743,  6.4.20.      Appl., 

13.7.17. 

In  apparatus  for  producing  hydrochloric  acid,  the 

gas  is  conducted  from  a  still  to  a  vertical  scrubber, 

and   thence   into   a   horizontal    absorber,    provided 

with  baffle  plates,  from  which  the  solution  is  passed 

to  a  receiving  cbamber. — W.  E.  F.  P. 

Nitric  acid;  Process  of  making .    E.  Thomson, 

Assignor  to  General  Electric  Co.,  New  York. 
U.S. P.  1,337,106,  13.4.20.    Appl.,  6.12.18. 

As  a  step  in  the  manufacture  of  nitric  acid,  nitric 

oxide  is  dissolved  in  nitric  acid  at  a  temperature  of 

-40°  C—  W.  J.  W. 

Nitric  acid;  Method  of  concentrating .  Farben- 

fabr.  vorm.  F.  Baver  und  Co.  G.P.  310,081, 
7.9.18. 
Nitric  acid  is  brought  into  contact  with  sulphuric 
acid  in  a  reaction  tower  into  which  a  counter- 
current  of  air  is  introduced  to  promote  denitration. 
The  sulphuric  acid  emanates  from  a  concentrating 
plant  immediately  preceding  the  tower,  and  is  at  a 
sufficiently  high  temperature  to  bring  about  the 
reaction  in  the  tower.  With  nitric  acid  of  40 — 50% 
strength,  and  sulphuric  acid  of  such  a  concen- 
tration as  to  give  an  "  outflow  "  acid  of  70%,  it  is 
possible  to  produce  nitric  acid  of  99'5%  HN03. 

— W.  J.  W. 

Nitrogen  oxides;  Manufacture  of  from  atmo- 
spheric air.  E.  Herman,  Budapest.  G.P. 
305,124,  25.1.17. 
Nitrogen  oxides  are  obtained  by  burning  carbon 
compounds  with  air  by  means  of  flameless  surface 
combustion  in  a  mass  of  aluminium  nitride  serving 
as  a  contact  agent.  The  nitride  may  bo  mixed  with 
iron  oxide  or  nitride,  copper,  cobalt,  nickel, 
manganese,  chromium,  calcium,  barium,  cerium, 
thorium,  or  titanium.  The  catalytic  efficiency  is 
proportional  to  the  aluminium  content  of  the 
nitride.  From  the  combustion  of  1  cb.  m.  of 
methane  (8800  cal.,  15°,  760  mm.)  under  a  pressure 
of  10  atm.,  using  superheated  compressed  air,  with- 
out addition  of  oxygen,  a  yield  of  380 — 490  g.  nitric 
acid  (100%)  is  obtained.— W.  J.  W. 

Nitric  oxide  four-cycle  gas  engines;  Increasing  the 

yield  from  .     H.   Noh,   Saarbriicken.     G.P. 

306,451,  29.8.16. 
By    washing   out   the  exhaust   gases  by   means   of 
atmospheric  air,  the  yield  is  increased.     In  a  test 
with  70%  excess  of  air,  more  than  125  g.  nitric  acid 
was  obtained  per  cb.  m.  of  gas. — W.  J.  W. 


Nitric  oxide;  Production  of  in  two-cycle  gas 

engines.  H.  Woll,  Gersweiler  -  Ottenhauscn. 
G.P.  316,677,  19.3.19. 
In  order  to  obtain  a  whirling  motion  in  the  cylinder 
a  jet  of  gas  is  introduced  at  the  beginning  of  com- 
pression, followed  by  a  jet  of  air  as  compression 
proceeds.  The  cylinder  is  provided  with  slots  at  its 
lower  end  for  admission  of  air,  and  exhaust,  and 
with  gas  and  air  valves  at  its  upper  end,  in  the 
compression  chamber.  By  a  uniform  construction 
of  the  cylinder  casing,  exceptionally  high  tempera- 
tures are  made  utilisable,  and  the  smooth  surface  of 
the  walls  of  the  compression  chamber  facilitates 
effective  whirling  with  thorough  mixing  and  rapid 
combustion. — AV.  J.  W. 

Nitrogen  fixation;  Process  for .     K.  Prinz  zu 

Lowenstein,  Neckargemiind,  and  F.  Hauff,  Stutt- 
gart. G.P.  318,286,  24.7.15. 
Barium  carbonate  is  mixed  with  carbon,  obtained 
free  from  slag  by  heating  methane  or  other  hydro- 
carbon, and  the  nitrogen,  formed  by  combustion  in 
air  of  the  hydrogen  of  the  hydrocarbon,  is  caused  to 
combine  with  the  carbon-barium  carbonate  mixture, 
with  formation  of  cyanide  and  cyanamide. 

— W.  J.  W. 

Cyanogen  compounds,  ammonia  and  the  like;  Pro- 
duction of  .        G.   Calvert,  London.        E.P. 

140,484.  (Appls.  17,167,  21.10.18,  and  19,135, 
21.11.18.) 
A  mixture  of  alkali  carbonate,  carbon,  and  a 
catalyst  (iron  powder)  is  heated  to  900°— 1100°  C. 
in  the  presence  of  nitrogen,  and  fresh  surfaces  of  the 
heated  mass  are  exposed  to  the  nitrogen  con- 
tinuously by  mechanical  means  arranged  within  the 
reaction  chamber.  The  mass  is  removed  from  the 
chamber  intermittently  or  continuously  for  the 
extraction  of  alkali  cyanide,  further  quantities  of 
alkali  carbonate  and  carbon  being  supplied  to  the 
reaction  chamber  as  required.  Sufficient  carbon  is 
maintained  in  the  reaction  mixture  to  prevent 
sintering  and  welding  of  the  catalyst,  and  sufficient 
alkali  carbonate  to  ensure  the  suspension  of  the 
carbon  and  catalyst  in  the  molten  alkali.  The 
alkali  carbonate  may  be  replaced  by  metallic  sodium 
introduced  in  the  molten  or  vaporous  condition, 
and  the  carbon  by  carbon  monoxide. — W.  E.  F.  P. 

Alkali  cyanide;  Method  of  separating  from 

alkali  carbonate.  F.  J.  Metzger,  Assignor  to  Air 
Reduction  Co.,  New  York.  U.S. P.  1,337,019, 
13.4.20.     Appl.,  25.7.17. 

Products  containing  alkali  cyanides  are  extracted 
with  a  mixture  of  water  and  an  organic  solvent 
which  retards  hydrolytic  decomposition  of  the 
cyanide,  the  temperature  of  the  mass  being  kept 
below  the  point  at  which  decomposition  of  the 
cyanide  takes  place. — W.  J.  W. 

Nitrogen  compounds  from  carbides;  Conversion  of 

into   ammonium   compounds.       R.   Mewes, 

Berlin.    G.P.  305,082,  24.3.15. 

Nitrogen  compounds  from  carbides  are  treated  with 
a  solution  of  one  or  more  alkali  salts,  such  as  sodium 
or  potassium  chloride,  or  a  magnesium  salt,  with  or 
without  heat,  and  the  product  is  then  heated  to  the 
sublimation  temperature  of  tbe  ammonium  com- 
pound. The  reacting  substances  may  be  subjected  to 
the  action  of  an  electric  current  or,  alternatively, 
heated  to  a  temperature  above  100°  C.  The  process 
offers  a  convenient  means  of  obtaining  ammonium 
chloride  and,  simultaneously,  sodium  or  potassium 
carbonate.  At  higher  temperatures  ammonia  is  pro- 
duced and  calcium  chloride  is  formed. — W.  J.  W. 

Ammonia  and  dicya.nodia.mide;  Method  of  obtaining 

from  crude  calcium  cyanamide.     Stickstoff- 

werke,  G.m.b.H.    G.P.  318,136,  18.10.18. 

The    liquor    obtained   by    treating    crude    calcium 
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■janamide  with  water  or  mother-liquors  i- 
fronj  mud,  after  which  dicyanodiamide  i 
•  r,>ni  it  bj  i  rystallisation      From  the  Ii<t"<,r  remain- 
rystallisation,  as  well  as  the  residual  mud. 
ammonia  is  obtained.    A  nearly  theoretical  yield  oi 
nitrogen  us  ammonia  results. — ■ W.  J.  W. 

Jmnr  etu  of  recovery   of  .        W.   J. 

Chrvstal,  I  E.P.  110,505.    (Appls.  19,940, 

18,  and  13,816,  31.5.19.) 

if  ammonia  (from  produoer  gas  etc),  by 

absorption  in  sulphuric-  acid,  is  effected  in 

the  sulphate  liquor  being  allowed  to 

mpletoly  neutral  in  tin'  first  stage,  and 

,t     constant     acidity     in    tho    second.      As 

lity  is  attained  in  the  first  stage,  the  liquor 

is  replenished  bv  solution  from  the  second. 

— W.  E.  F.  P. 

Sulphate  of  ammonia ;  Production  of from  dis- 

t illation  and  like  gases  containing  ammonia. 
I  I'  R.  Marks  From  Soc.  Franco-Beige  do 
Fours  a  Coke,  Brussels.  E.P.  141,093,  28.11.18. 
(Appl.    19,677/18.) 

Distillation   gases  are  cooled  to  20° — 25°  C.   to 

remove  tar  and   water  vapour,  and  are  then  mixed 
with    hot    amraoniacal    gases    obtained    free    from 
ing  the  ammonia  from  tho  distillation  of 
ammonia  liquor  through  a  rectifier,  and  the  mix- 
ture   is    led    into    a    closed    saturator    containing 
ition    of   ammonium   sulphate   and   sulphuric 
B.,  :.p.   gr.,   1-296— 1-308;   7%    free 
at   25° — 40°  C.        The  ammonium   sulphate 
Is  are  removed  by  a  compressed  air  injector. 
Weak,  impure  sulphuric  acid  (50°  B.,  sp.  gr.  1'53)  as 
well  as  pure  acid  (60°  B.,  sp.  gr.  T71)  mav  be  used. 

— W.J.W. 

Ammonium  sulphate;  Process  of  raising  from 

mturatori  by  means  of  compressed  air.  F.  J. 
Collin,  Dortmund.  G.P.  316,596,  3.4.19. 

BnoRI  introducing  the  air  it  is  heated,  by  which 
incrustations  are  avoided. — \V.  J.  W. 

Sulphur    dioxiile;    Process    for    the    removal    and 

recovery  of  from   gases   which   contain   the 

tame.  Norddeutscbe  Hiitte  A.-G.,  and  J.  Behrens, 
Bremen.    E.P.  134,566,  15.2.16.    (Appl.  2280/16.) 

Gas,  free  from  ammonia  and  from  which  hydrogen 
sulphide  ha9  been  removed  by  treatment  with  excess 
of  sulphur  dioxide,  is  washed  with  a  cold,  previously 
boiled  solution  of  alkali  sulphite,  and  sulphur 
dioxide  is  recovered  by  boiling  the  solution. 

— W.  E.  F.  P. 

ilysers  [for  manufacture  of  alkali  and 
chlorine"].  (i.  G.  Hepburn,  Manchester.  E.P. 
141,305,  22.2.19.     (Appl.  1475/20.) 

An  electrolyser,  of  the  filter-press  type,  having 
mono-  or  bi-polar  electrodes,  for  the  manufacture  of 
alkali  and  chlorine,  is  immersed  in  a  non-conducting 
rial  (paraffin  or  carnauba  wax,  pitch,  or 
naphthalene)  which  is  not  melted  at  the  ordinary 
working  temperature  of  the  elei  trolyser,  thus  pre- 
venting the  escape  of  gas  or  liquid.  The  material 
is  melted  for  the  insertion  or  removal  of  the 
Jyser,  or  glycerol  may  be  used  as  the 
immersing  substance. — B.  N. 

P.lrctrohjtic    [alkali]    cells;    Method    of    removing 

certain    impurities    from    .      H      K.    Moore, 

Assignor  to  Brown  Co.  I'.S.P.  1,309,214,  8.7.19. 
Appl..  25.3.J9 

Gelatinous  deposits  of  calcium  and  magnesium 
compounds  formed  on  the  porous  diaphragms  of 
electrolytic  alkali  cells  are  removed  by  treatment 


with  an  arid  solution,  >•.<;.,  lactic  aoid,  which  reacts 
with  the  deposit  bo  form  soluble  calcium  and 
magnesium  salts. 

imposition  of  chlorides.     H.  Oataldi, 

Turin,    U.8.P.   1,386,281,  6.4.20.    Lppl.,   12  5  19 

A  bolvtion  of  an  alkali  chloride  is  el 
between  an  insoluble  anode  and  a  mercury  cathode 
separated  from  ii  mechanically,  thus  forming  an 
alkali-metal  amalgam  and  chlorine.  Water  is 
allowed  to  Bow  user  the  amalgam  to  form  caustic 
soda  and  hydrogen,  and  the  reaction  at  the  surface 
of  the  amalgam  is  accelerated  by  local  electrolytic 
action  during  the  Bow,  the  hydrogen  and  chlorine 
being  collected. — B.  N. 

Titanium-  npounds;  Process  o/  producing 

refined  .     P.  Farup,  Assignor  to  Titan  Co. 

A.  S..  Christiania.  P.8.P.  1,825,561,  23.12.19. 
Appl.,  21.11.10. 
FKiiitoTiTAMKKHous  material  is  treated  with  hydro- 
chloric acid  to  produce  a  solution  containing  tho 
1 1  mii  and  an  insoluble  residue  containing  the 
titanium.  Tho  residue  is  then  separated  and 
treated  with  another  reagent  to  dissolve  tho 
titanium  compounds. — W.  E.  F.  P. 

.[IkoH-hi/dratc   [caustic   potash]   solution.        II.    W. 

Charlton,    New    York,    Assignor    to    American 

Potash  Corp.     U.S. P.  1,334,989,  30.3.20.     Appl., 

30.11.17. 

A  solution  of  crude  caustic  potash  is  obtained  from 

greensand  by  a  process  of  digestion.     The  product 

is    practically    free    from   6odium    and    aluminium 

compounds,  and  when  dry  contains  95 — 98%  KOII, 

the  remainder  consisting  of  chloride,  sulphate,  and 

silicate  of  potassium  with  organic  matter. 

— AV.  E.  F.   P. 

Soda-lime  composition  and  method  of  preparina  tin 
tame.        R.    K.    Wilson,    Washington,    and   ('.    P. 
McNeil,     Astoria.        U.S. P.     1.835,949,     6.4.20. 
Appl.,  2.10.18. 
A  relatively  slow   setting  cement   is  used   in   tho 
preparation  of  a  soda-lime  reagent  for  the  absorp- 
tion of  gases.— W.  E.  F.  P. 

Magnesium    chloride;    Method    of    making    . 

II.  II.  Dow  and  E.  O.  Barstow,  Assignors  to  Tho 
Dow  Chemical  Co.,  Midland.  I'.S.P.  1,336,425, 
13.4.20.  Appl.,  25.6.18. 
Brink  containing  a  mixture  of  magnesium  chloride 
and  calcium  chloride  is  treated  with  sodium 
sulphite  to  precipitate  calcium  sulphite,  which  is 
then  removed. — W.  F.  F. 

Alunite;  Utilisation  of  native .  H.  F.  Chappell, 

New  York.  U.S. P.  1,336,508,  13.4.20.  Appl., 
11.6.18. 
Alinite  is  treated  with  dilute  sulphuric  acid  to 
dissolve  the  aluminium  and  potassium  compounds, 
after  which  iron  is  precipitated  with  a  cyanide, 
and  ammonia  is  added  to  precipitate  aluminium 
hydroxide,  which  is  calcined  to  form  alumina,  the 
soluble  potassium  and  ammonium  salts  being 
subsequently  recovered  in  a  solid  form. — W.  J.  W. 

Potassium  salts;  Separation  of  from  minerals, 

especially  camaJhte.       Salswerk  Heilbronn,  G. 

Kassel,   and   T.   Lichtenberger.        G.P.   289,746, 

16.5.14. 
By  passing  superheated  steam  through  the  molten 
potash  mineral,  the  relatively  heavier  magnesium 
salt  is  deposited  as  magnesium  oxide,  and,  in  tho 
case  of  camallite,  pure  potassium  chloride  may  bo 
obtained.  The  separation  may  be  effected  during 
the  decomposition  of  the  mineral.  The  magnesium 
sulphate  in  kainito  is  completely  converted  into 
alkali  sulphate  by  reaction  with  the  chloride  of 
potassium  or  sodium. — TV.  J.  W. 
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Magnesium  carbonate;  Preparation  of  liijht  basic 

"  Lipsia,"  Chem.  Fabr.       G.P.  301,723, 

7.3.16. 
Magnesium  carbonate,  MgCOj,3H20,  is  precipitated 
from  potash  end-liquors,  filtered,  mixed  with  water 
whilst  moist  to  the  consistency  of  a  thin  paste,  and 
then  heated  to  boiling.  The  product  is  completely 
free  from  potassium  and  chlorine,  and  is  of  a  soft 
voluminous  nature,  similar  to  magnesia  alba. 

— W.  J.  w. 

Absorbent  for   carbon  dioxide;  Manufacture   of  a 

highly-efficient     .        R.     von     der     Heide, 

Charlottenburg.  G.P.  303,261,  16.1.17. 
An  absorbent  for  carbon  dioxide  is  prepared  by 
adding  not  more  than  25%  {e.g.,  from  5  to  10%)  of 
strongly-heated  quicklime  to  molten  anhydrous 
alkali  hydroxide,  and  grinding  the  product  to  a  fine 
powder. — L.  A.  C. 

Alkali   thiosulphates;  Preparation   of  .        A. 

Clemm,  Mannheim.     G.P.  305,194,  18.11.17. 

A  solution  of  an  alkali  sulphide  is  allowed  to  flow 
over  red-hot  carbon,  such  as  charcoal,  arranged  so 
as  to  offer  a  large  surface,  air  or  oxygen  and  carbon 
dioxide  being  simultaneously  passed  over  the 
material.  The  carbonate  is  then  separated  from  the 
thiosulphate  by  crystallisation.  In  the  case  of 
potassium  salts,  conversion  of  the  carbonate  into 
bicarbonate  facilitates  the  separation. — W.  J.  W. 

Hydrogen    sulphide    and    magnesium    hydroxide; 

Preparation    of    .      P.    Beck,    Nordhausen. 

G.P.  (a)  307,041,  25.7.17,  and  (b)  307,042,  5.8.17. 
(a)  Sulphides  or  hydrosulphides  of  the  alkaline 
earths  are  caused  to  react  at  normal  temperature 
with  magnesium  sulphate.  After  separation  of  the 
alkaline-earth  sulphates,  pure  magnesium  hydroxide 
is  obtained  by  decomposition  of  the  magnesium 
sulphide  or  hydrosulphide.  The  alkaline-earth 
sulphates  may  be  used  for  again  producing  the 
sulphides,  (b)  Alkaline-earth  sulphides  or  hydro- 
sulphides  are  decomposed  with  magnesium  chloride, 
the  alkaline-earth  chloride  produced  being  then 
caused  to  react  with  magnesium  sulphate,  thus 
reproducing  magnesium  chloride.  The  alkaline- 
earth  sulphates  so  formed  are  reduced  to  sulphides 
by  means  of  carbon. — W.  J.  W. 

Calcium,  hydride;  Manufacture  of .    A.  Kiese- 

walter,  Frankfort.    G.P.  311,987,  30.7.18. 

Lime  or  other  calcium  compound  is  fused  in  the 
electric  arc  in  presence  of  hydrogen,  the  by-products 
formed  being  removed.  The  calcium  hydride  pro- 
duced is  then  cooled  in  an  atmosphere  of  hydrogen, 
which  it  continues  to  absorb  during  cooling. 

— W.  J.  W. 

Per-salts;  Preparation  of  containing  a  high 

percentage  of  active  oxygen.    Asehkenasi,  Berlin. 
G.P.  316,997,  22.8.15.    Addn.  to  299,300. 

The  salt  to  be  peroxidised  is  evaporated  repeatedly 
under  reduced  pressure  with  fresh  quantities  of 
hydrogen  peroxide.  By  this  means  the  active 
oxvgen  content  of  perborates  can  be  increased  from 
6-2%  to  13"4%  and  then  to  19-6%,  that  of  trisodium 
perphosphate  from  8'2%  to  13'7%,  and  that  o* 
disodium  perphosphate  from  6%  to  12%. — A.  R.  P. 

Perborates    and    disodium    perphosphate;    Manu- 
facture   of    .       Asehkenasi,     Berlin.       G.P. 

318,219,  28.11.18. 

Phosphates  or  borates  are  evaporated  under 
reduced  pressure  with  a  concentrated  solution  of 
hydrogen  peroxide.  From  sodium  phosphate, 
disodium  perphosphate  with  8'8%  of  active  oxygen 
is  obtained,  while  sodium  metaborate  yields  per- 
borates with  1072%,  21-7%,  22"2%,  and  28'4%  of 
active  oxygen  respectively. — W.  J.  W. 


Hydrogen    peroxide    and    the    like;    Process    for 

stabilising    .      M.     Sarason,    Berlin.      G.P. 

(a)  318,134,  (b)  318,135,  and  (c)  318,220,  3.7.18. 
Solutions  of  hydrogen  peroxide  may  be  preserved 
at  temperatures  up  to  70°  C.  by  addition  of  0-2%  of 
(a)  strontium  hydroxide,  (b)  dextrose,  or  (c)  aniline. 
The  treatment  is  also  effective  with  solutions  of 
sodium  peroxide,  sodium  perborate,  and  similar 
substances. — W.  J.  W. 

Zinc  compounds;  Preparation  of  water-soluble 

from     roasted     zinc     ores.        H.      Reisenegger, 
Charlottenburg.     G.P.  317,702,  14.10.17. 

Roasted  zinc  ores  are  heated  with  the  waste  liquors 
obtained  by  extracting  burnt  pyrites  with  water 
after  the  iron  has  been  converted  into  ferric  com- 
pounds. Zinc  oxide  goes  into  solution,  with  separa- 
tion of  the  iron  as  hydrated  oxide,  and  from  the 
solution  zinc  salts  may  be  obtained  by  evaporation 
and  crystallisation,  or  metallic  zinc  by  electrolysis, 
or  zinc  hydroxide  by  precipitation  with  a  base.  By 
using  ammonia,  ammonium  salts  are  derived  as  by- 
products.—AV.  J.  W. 

Sulphurous  acid  or  sulphur;  Manufacture  of  ■ 

from  magnesium  sulphate.  V.  Erchenbrecher, 
Halle.  G.P.  307,752,  16.10.17. 
Magnesium  sulphate,  in  the  form  of  a  fine-grained 
powder,  is  treated  with  hydrogen  sulphide  in  a 
rotary  furnace  at  the  minimum  temperature 
necessary  for  the  reaction.  The  decomposition 
yields  either  sulphur  or  sulphurous  acid,  dependent 
on  the  initial  proportions  of  the  reacting  substances. 
The  residual  magnesia  is  readily  hydrated  and  con- 
verted into  carbonate. — W.  J.  W. 

Sulphur;  Process  for  obtaining  from  sulphur 

dioxide  and  calcium  sulphate.  Akt.-Ges.  ftir 
Anilinfabr.     G.P.  300,715,  4.11.16. 

Sulphur  dioxide  is  caused  to  react  with  carbon  in 
a  blast-furnace,  the  requisite  temperature  being 
maintained  by  combustion  in  oxygen  of  part  of  the 
carbon.  The  gases  leaving  the  furnace  contain  free 
sulphur  and  volatile  sulphur  compounds,  the  latter 
being  caused  to  react  with  calcium  sulphate  with 
formation  of  carbon  dioxide,  water,  sulphur,  and 
calcium  sulphide.  The  calcium  sulphate  may  be 
introduced  into  the  furnace  itself.  Recovery  of  the 
sulphur  from  the  calcium  sulphate  is  facilitated  by 
addition  of  iron  oxide,  alumina,  clay,  granite, 
porphyry,  etc. — W.  J.  W. 

Sulphur   from    crude    potassium    salts    containing 

kieserite;  Method  of  obtaining  .     J.   Kier- 

maver,  and  Hannoversche  Kaliwerke  A.-G. 
G.P.  310,072,  10.9.16. 

Sulphur  may  be  obtained  from  potash  salts  by 
treating  them,  in  a  fused  condition,  with  coke  and 
wood  charcoal  or  partly  carbonised  coal.  Ordinary 
coal  is  not  suitable  on  account  of  formation  of  de- 
composition products.- — W.  J.  W. 

Aluminium   nitride;    Process    of    producing    . 

Armour  Fertilizer  Works,  Assignees  of  M.Shoeld. 
E.P.  122,829,  6.1.19.  (Appl.  365/19.)  Conv., 
28.1.18. 

See  U.S.P.  1,274,797  of  1918;  J.,  1918,  662  a. 

Boron   derivative   of   pyrophosphoric   acid;  Manu- 
facture of  a  .     B.  Levin.     U.S.P.  1,336,974, 

13.4.20.    Appl.,  15.5.18. 

See  E.P.   116,735  of  1917;   J.,   1918,   416a. 
Contact  masses.     G.P.  312,726.     See  I. 
Ammonium  carbonate.    G.P.  318,236.    See  I. 
Calcium  cyanamide.     G.P.  309,173.    See  XVI. 
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VIII.    GLASS;    CERAMICS. 

(lliiss;    <\ilcultitiii<j    the    "  hiinlmss  "    or   irpansion 

L.   Springer.       Sprechsaal,    1920,   53, 

193- 

ls  Germany,  the  term  "hardness"  i<  frequently 

used  with  reference  to  thermal  expansion  of  a  glass. 

A'  tually    there    is   no  connexion   between   "  hnrd- 

i  or    refractoriness    and    expansion,    as    the 

addition  of  boras  will  reduce  expansion  and  increase 

nubility  and   "softness"  ni   the  glass.     The 

tiicrni.il    expansion    may    be    calculated    from   tho 

ultimate  analysis  of  a  glass,  as  previously  shown  by 

Bchott    and    Winkelmann    and    Mayer   and   Havas 

tivoly  (J.,   1911,  543).     The  effeel   of  various 

substituted  oxides  on  the  «  xpansion  of  a  glass  may 

Iculated  in  a  similar  manner. — A.  B.  8. 

Ltms-J  tpertiesof .    J.  H.  David- 

son and  \\ .  E.  S.  Turner.    J.  Soc.  Glass  Tech., 

>,  3,  222    227. 

N     glasses    corresponding    to    tho     formula, 

1 1..  and  two  commercial  glasses  were 

made, and  their  working  properties  in  a  molten  state 

and  also  under  the  lamp  were  examined.     Suda-lhne 

jlanmin  containing  more  than  l'fi  Na,0  and  less  than 

i  si Id  Ih'  avoided,  but  those  containing  1'0 — 

0  and  l"0 — 0-6CaO  are  durable  and  workwelL, 
In  most  cases  the  addition  of  alumina  (as  felspar, 
china  clay,  or  ground  brick)  is  desirable. — A.  B.  S. 

Limes  ts;    Durability    of   .       J.    D. 

Can  wood,  J.  B.  Clarke,  C.  M.  M.  Muirhead,  and 
\\      E.    8.   Turner.     J.   Soc.   Glass  Tech.,   1919,  3, 

837. 

■  ire  of  the  glasses  mentioned  in  tho  preceding 
abstract  to  water,  caustic  alkali,  sodium  carbonate, 
and  hydrochloric  acid  has  shown  that  those  con- 
taining less  than  O'o  CaO  are  too  readily  attacked. 
The  replacement  of  soda  by  lime  increases  the 
resistance  of  the  glass.  For  common  use  in  auto- 
matic or  semi-automatic  machines  glasses  corres- 
ponding to  1-2  — l-4NasO,0-6  — 0-8CaO,6SiO,  are 
recommended.— -A.  B.  S. 

Soda-lime   glasses;    Heat  expansion  of  .        S. 

English  and  \V.  E.  8.  Turner.  J.  Soc.  Glass  Tech., 

1919,  3,  238—242. 
Thb  graph  showing  the  relation  between  the  co- 
efficient of  linear  expansion  and  tho  percentage  of 
lime  in  a  series  of  pure  soda-lime  glasses  prepared  by 
the  authors  is  a  straight  lino,  the  glasses  richest  in 
soda  having  the  highest  expansion.  Schott's  well- 
known  factors  for  expansion  (J.,  1892,  817;  Ann. 
Physik.,  1894,  51,  735)  do  not  agree  with  the  authors' 
experimental  results.  The  view  that  strained  glass 
has  a  higher  coefficient  of  expansion  is  confirmed. 

—A.  B.  8. 

oda  [/lasses;  Influence  of  lime  on  the  value  of 

Young's  modulus  of  elasticity  for  .     J.  It. 

Clarke  and  W.  E.  S.  Turner.  J.  Soc.  Glass  Tech., 
I,  3,  260—266. 
Voi  mi's  modulus  of  elasticity  was  measured  in  a 
series  of  lime-soda  glasses  (J.,  1919,  722a)  by 
nig  the  bending  of  a  cylindrical  glass  rod  sup- 
ported horizontally  at  both  ends  and  weighted  in  tho 
middle.  Increase  in  the  lime,  at  the  expense  of  tho 
soda,  was  accompanied  by  a  very  marked  increase  in 
the  elasticity  Of  the  glass.  New  factors  are  given 
for  calculating  the  elasticity  of  glass  from  its  com- 
position :  Winkelmann  and  Schott's  factors  give 
values  differing  widely  from  the  experimental 
results.— A.  B.  8. 

\ia-soda   i/lasses.       J.   H.   Davidson,   F.  W. 
Hodkin,  and   W.    E.   S.  Turner.       J.   Soc.  Glass 
Tech.,  1919,  3,  275—277. 
A  series  of  magnesia-soda  glasses,   ranging  from   ' 


2N  .  0.68iO      In     0-9NVO,l-lMgO,6Si<>„     was     ex 
amined.     Their   working   and    lamp-working   pro- 
per ties    are    similar    to    thoso    of    lime-soda    glasses, 
though  the   magnesia   glasses  are   rather   DON  difli- 
eiilt    to    manipulate;    tiiey   have  a   greater    viscosity, 

n  tendency  to  stringiness,  retain  heat  longer,  have 
a  lower  coefficient  of  expansion  for  heat,  and  a 
lower  annealing  temperature. — A.  B.  S. 

Magnesia-soda  giants;  Annealing  temperatures  of 

.     S.   English  and  W.   I',.  8.  Turner.     .1.  Soc. 

Glass  Tech.,  1919,  s,  l>7^    281, 

li   the  in  ontent  of  magnesia-soda  glasses  is 

increased  bej I  10    .  each  added  increment  causes 

a  great  increase  in  tho  annealing  temperature  of 

tin-  glass.     Below  10       the  in.  iva-e  in  the  annealing 

temperature   with   the   lime  content  in    lime-soda 

glasses,  is  greater  than  with  increase  of  tho 
magnesia  content  in  magnesia-soda  glasses.  In 
glasses    containing    equimoleoular    proportions    of 

magnesia  or  lime,  those  containing  magnesia  aro 
easier  to  anneal  than  those  containing  lime,  so  that 
dolomite  appears  to  be  a  desirable  substitute  for 
ordinary  limestone  in  commercial  glasses. — A.  B.  S 

Class  for  lumpicorkers;  Proposal  standard  formula 
for  — .  F.  \V.  and  F.  II.  Branson.  J.  Soc.  Glass 
Tech.,  1919,  3,  249—253. 

Thb  following  batch  mixture  is  recommended : 
Sand,  lit) I;  potash  felspar,  400;  limespar,  222; 
potassium  nitrate,  213;  soda  ash  (95%),  410; 
manganese  dioxide  (87%),  3  parts.  The  glass  made 
from  this  mixture  heated  at  1340°  C.  for  14  hrs. 
is  free  from  appreciable  colour  and  from  tendency  to 
devitrification;  fuses  readily  on  to  glasses  of  various 
degrees  of  hardness  and  composition ;  does  not 
appreciably  darken  in  the  blowpipe  flame;  and 
possesses  a  suitable  viscosity,  or  good  working 
properties,  for  lamp-blown  work. — A.  B.  S. 

Glass  for  table-working.  M.  W.  Travers.  J.  Soc. 
Glass  Tech.,  1919,  3,  253—256. 

Some  glasses  used  for  scientific  apparatus  devitrify 
and  become  useless  when  heated  in  tho  blowpipe. 
The  defect  is  sometimes  more  noticeable  if  the  glass 
has  been  in  stock  for  some  time.  The  best  glasses 
for  table-working  appear  to  contain  67 — 69  Si(>,, 
3—4%  Al3Oa,  6—8%  CaO,  7—6%  KaO,  and  13—12% 
Na^O,  but  such  glasses  require  high  furnace 
temperatures  and  arc  costly.  Much  of  tho  glass 
tubing  now  made  would  be  improved  if  the  glass 
were  plained  at  a  higher  temperature  in  a  gas-fired 
furnace.  Experiments  should  be  made  to  ascertain 
how  much  lime  and  alumina — the  latter  preferably 
as  felspar—  can  be  present  in  a  glass  which  will  work 
satisfactorily  at  the  blowpipe  table. — A.  B.  S. 

Glass  for  lamp-working  purposes.  J.  D.  Cauwood, 
J.  H.  Davidson,  P.  W.  Hodkin,  and  W.  B.  S. 
Turner.  J.  Soc.  Glass  Tech.,  1919,  3,  266—274. 
A  number  of  foreign  glasses  used  for  making  lamp- 
working  tubing  were  analysed  and  other  glasses  of 
the  same  ultimate  composition  were  prepared.  The 
best  lamp-working  properties  were  obtained  with  a 
glass  containing  SiO,  69'10%,  As,Os  010%,  Al.,0, 
3-10%,  Ca<)  6-89  .  MgO  0-20  .  K2U  638  ,  Na,0 
1  |-:,  and  .M  n()  OH)  .  A  high  lime  content  is  not 
necessarily  detrimental,  but  both  arsenic  and 
antimony' oxides  cause  the  glass  to  blacken  when 
heated  in  the  blowpipe,  and  should  be  omitted  from 
the  batch-mixture.  In  other  tests  a  glass  containing 
equimolecular  proportions  of  soda  and  potash 
worked  much  better  than  one  containing  only  one 
of  these  oxides. — A.  B.  S. 

Glass;   Apparatus   for   the   detection  of  strain   in 

.     8.  English.     J.  Soc.  Glass  Tech.,  1919,  3, 

258—260. 
A  tudulau  wooden  box  is  provided,  near  its  lower 
end,  with  an  opening  through  which  light  passes  on 
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to  a  sheet  of  plate  glass  which  acts  as  a  polariser. 
The  light  reflected  from  the  glass  is  passed  through 
the  specimen  to  be  examined,  then  through  a  Nicol 
prism  or  analyser  at  the  upper  end  of  the  box.  If  a 
specimen  of  6traiued  or  badly-annealed  glass  is 
examined,  bright  patches  of  light  will  appear.  With 
well-annealed  glass  the  field  remains  dark. — A.  B.  S. 

'Refractory  materials;  lieversiblc  expansion  of . 

11.  J.  Hodsman  and  J.  W.  Cobb.     J.  Soe.  Glass 
Tech.,  1919,  3,  201—222. 

The  net  change  in  volume  of  a  refractory  material 
which  has  been  heated  is  due  to  the  permanent  after- 
contraction  or  -expansion  and  to  a  temporary 
change,  solely  dependent  on  the  temperature. 
Specimens  of  refractory  materials  (usually  20  cm. 
by  2'5  cm.)  were  heated  in  a  silica  tube  contained  in 
a  horizontal  tubular  electric  furnace,  and  the 
changes  in  volume  were  measured  by  noting  the 
relative  movement  of  marks  on  a  silica  distance- 
piece  sliding  loosely  in  an  extension  of  the  silica 
tube  and  on  the  latter.  Owing  to  abnormalities  in 
the  expansion  of  the  silica  tube  and  distance  piece, 
the  method  cannot  be  used  above  1000°  C.  Calcined 
alumina,  magnesia  brick,  carborundum,  calcined 
kaolin,  and  hard  calcined  ball  clay  expand  regularly 
over  the  whole  range  of  temperature  (roughly  £  % 
between  0°  and  1000°  C.  for  most  materials,  but 
over  1%  for  magnesia  bricks).  The  inversion  of  o- 
to  /2-quartz  is  accompanied  by  a  very  large  expan- 
sion between  500°  and  600°  C.  and  is  followed  by  a 
period  of  constant  volume  between  600°  and  1000°  C. 
Bricks  made  of  equal  parts  of  silica  and  fireclay 
behave  like  silica.  The  contraction  of  fireclay  bricks 
is  intermediate  between  kaolin  and  silica.  On 
cooling,  the  contraction  of  both  clay  and  silica  just 
below  600°  C.  exceeds  the  corresponding  expansion 
on  heating;  a  rapid  cooling  of  ware- between  600° 
and  500°  C.  may,  therefore,  cause  cracking. 

—A.  B.  S. 
Aluminous   refractories;   Load   behaviour   of  . 

A.  V.  Bleininger.     J.  Amer.  Ceram.  Soc,  1920, 

3,  155—157. 

Highly-aluminous  refractory  materials  are  not 
inherently  deficient  in  resisting  pressure  at  high 
temperatures,  the  deformation  which  occurs  depend- 
ing largely  on  their  previous  thermal  history.  A 
refractory  material  which  is  practically  constant  in 
volume  and  resists  a  load  of  50  lb.  per.  sq.  in.  at 
1400°  C.  was  made  by  mixing  calcined  Pennsylvania 
flint  clay  with  artificial  sillimanite  prepared  from 
North  Carolina  kaolin  7P6%  and  anhvdrous  alumina 
28-4% ,  the  mixture  being  fired  at  cone  20  (1530°  C). 
The  calcined  materials  were  mixed  with  fireclay,  to 
act  as  a  bond,  and  were  made  into  bricks  which  wero 
fired  at  cone  14  or  16  (1410°  or  1460°  C).  The 
shaping  of  bricks  by  dry-pressing  reduces  the 
burning-shrinkage  and  the  deformation  under  load 
at  high  temperatures. — A.  B.  S. 

Quartzites  and  silica  bricks.     F.  Wernicke.     Stahl 
und  Eisen,  1920,  40,  432 — 437. 

For  the  manufacture  of  silica  bricks  in  Germany, 
rocks  of  three  different  geological  formations  are 
employed,  viz.,  felsquartzites  —  marine  deposits 
belonging  to  the  Devonian  period — which  have  a 
dense  structure  of  closely-interlocked  crystals,  the 
individual  quartz  grains  being  relatively  large,  with 
sharply-defined  edges  and  a  characteristic  wavy 
extinction  of  colour;  carboniferous  sandstones,  con- 
sisting of  medium-sized  quartz  crystals,  some  having 
sharply-defined  edges  and  closely  interlocked,  whilst 
in  others  the  edges  are  corroded  and  the  crystals  are 
separated  by  a  small  quantity  of  ceinent-like 
material;  and  glacial  or  "amorphous"  quartzites 
— fresh  water  deposits  of  Tertiary  origin  belonging 
to  the  period  of  lignite  formation — consisting  of 
very  small  grains  of  quartz  with  rounded  edges  dis- 
tributed uniformly  through  an  amorphous  ground- 


mass  of  silicious  gel  or  "  basaltic  "  cement.  All 
'  these  quartzites  are  very  rich  in  silica;  their 
|  refractoriness  corresponds  to  that  of  cone  36 
'  (1790°  C).  In  the  manufacture  of  silica  bricks  it  is 
not  necessary  to  effect  a  complete  conversion  of 
quartz  into  tridymite  provided  the  maximum  expan- 
sion is  attained.  With  glacial  quartzites,  this  is 
reached  by  one  firing  at  1450°  C.  without  excessively 
prolonged  heating,  but  silica  rocks  from  the  coal 
measures  require  two  or  three  firings  before  they 
attain  their  maximum  expansion,  and  felsquartzites 
continue  to  expand  after  several  prolonged  firings. 
By  examination  under  the  microscope  with  a  magni- 
fication of  only  45  diameters  using  polarised  light, 
useful  quartzites  can  be  distinguished  from 
the  useless  ones,  as  the  former  contain  minute 
crystals  in  a  glassy  ground-mass,  whilst  the  latter 
consist  almost  wholly  of  larger  crystals  or  sharply- 
defined  fragments  of  such  crystals.  For  the  arches 
of  electric  and  other  metallurgical  furnaces,  silica 
bricks  should  be  made  of  glacial  or  Tertiary 
quartzites.  For  glass-melting  furnaces,  where  the 
temperature  is  not  so  high,  silica  bricks  made  from 
Coal  Measure  quartzites  are  satisfactory,  and  may 
be  recommended  on  account  of  their  greater  purity 
and  the  lesser  risk  of  spoiling  the  glass.  Coal 
Measure  quartzites  may  also  be  used  for  silica  bricks 
employed  in  regenerators,  coke  ovens,  etc.  Mixtures 
of  Tertiary  and  Coal  Measure  quartzites  are  also 
used.  Coarse  crystalline  quartzites  are  only  suit- 
able for  low-grade  silica  bricks  used  in  annealing 
furnaces,  etc. — A.  B.  S. 

Terra-cot ta  slips,  with  reference  to  the  use  of 
asbestos  and  chlorite  mica.  H.  Wilson.  J.  Amer. 
Ceram.  Soc,  1920,  3,  114—133. 

The  physical  properties  of  the  body  (including  the 
shapes  and  sizes  of  the  grains  of  grog,  the  manner  in 
which  the  particles  are  compressed  together,  and 
their  behaviour  during  drying  and  finishing)  are  of 
great  importance  in  producing  good  glazed  ware. 
Particles  of  grog  which  are  retained  on  a  65-mesh 
sieve  are  liable  to  cause  surface  cracks,  as  the  clay 
between  them  shrinks  whilst  the  grog  does  not. 
Addition  of  10 — 15%  of  chlorite  mica  to  the  engobe 
or  body  slip  makes  the  latter  ink-proof  when  burned 
and  decreases  cracking.  Addition  of  asbestos  to  a 
body  slip  renders  it  difficult  to  apply  satisfactorily 
by  spraying,  but  if  applied  by  means  of  a  spatula  it 
produces  a  very  resistant  surface.  Addition  of  3% 
of  asbestos  to  a  glaze  appears  to  render  the  use  of 
body  slips  unnecessary  in  many  cases. — A.  B.  S. 

Boric  acid  frits;  Solubility  of .    G.  Blumenthal, 

jun.    J.  Amer.  Ceram.  Soc,  1920,  3,  152—154. 

Tests  of  nine*  commercial  frits  containing  boric 
acid,  but  otherwise  of  unknown  composition,  showed 
that  all  were  slightly  soluble  in  water — apparently 
on  account  of  their  not  having  been  completely 
melted— A.  B.  S. 

Clay  suspensions.     Smith.     See  XIXb. 

Patents. 
Glass  furnaces.  J.  S.  Atkinson,  Stein  and  Atkinson, 

Ltd.,    and    T.     C.     Moorshead,    London.      E.P. 

141,617,  11.10.19.    (Appl.  24/884/19.) 
A  glass-melting  furnace  containing  a  rotating  table 
is  provided  with  a  recuperator  in  which  the  incom- 
ing gas  and  air  are  heated  by  means  of  waste  gases 
from  the  furnace. — A.  B.  S. 

Kilns  of  tunnel  and  car  type;  Gas,  coal,  or  oil-fired 

continuous  .      Gas-  or  coal-fired   continuous 

kilns  and  dryers  of  the  tunnel  and  car  type.  F. 
Fidler,  Wigan.  and  J.  G.  Maxwell,  London.  E.P. 
(a)  141,124,  and  (u)  141,125,  6.1.19.  (Appls.  392 
and  393/19.) 

(A^  Heat  absorbers,  consisting  of  cast-iron  panels 
with  zig-zag  flues  or  of   arched   castings  forming 
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IliU  in  tlie  walls,  roof,  etc.,  of  tho  cooling 
ol  .1  tunnel  kiln,  bo  as  to  absorb  heat  radiated 
from  tl'<'  cooling  goods.  The  heat  From  the  absorbers 
is  afterwards  transmitted  to  air  forced  through  them 
hj  means  ol  a  fan  and  then  utilised  for  various  pur- 
poses, ii"  Goods  are  dried  in  one  or  more  drying 
tunnels  built  alongside  a  tunnel  and  oar  kiln  bj 
rli. in  air  heated  by  passing  it  through  ducts  in  the 
valla  and  roof  ami  beneath  the  Boor  ol  the  cooling 
of  the  tunnel  kiln  or  through  heat  nbsorbers 
as  described  under  (a). — A.  B.  S. 

Ceran  0.  Gerber,  Witten,  Assignor 

to    Tlu-    Chemical     Foundation,     Inc.       U.B.P 
1,386,740  18.4.20.  Appl.,  27.10.13.  Renewed 8. 9. 19. 

\  ■,  mh'  composition  consists  of  powdered  glass, 

china,    and   earthenware   moulded    into   shape   and 
burned. — A.  B.  S. 

Enamelling;  Process  for  direct  by   means  of 

highhi  healed  gates  purified  from  dust  and  tar. 
I      -unions,  Berlin.     (J. P.  317,021,  6.2.18. 

The  articles  to  be  enamelled  are  exposed  directly  to 
for   the    purpose   of   melting  down    the 
enamel. — G.  F.  M. 

Sffractnni  articles:  Manufacture  of  .  Car- 
borundum Co.  E.P.  133,014,  13.1.19.  (Appl. 
987/19.)    Com-.,  l'7 .9.18. 

Sek  U.S. P.  1,296,715  of  1919;  J.,  1919,  365a. 
Itcfractory  materials.  E.P.  140,835.  See  X. 
Copper  plating.     G.P.  318,402.     See  X. 


IX.-BUILDING  MATERIALS. 

"Iron"  Portland  cement,  with  a  classification  of 
rrments  made  from  blast-furnace  slag.  E.  H. 
Lewis.  Iron  and  Steel  Inst.,  May.  1920.  [Ad- 
vance proof. J 

Most  blast-furnace  slags  may  be  used  for  producing 
Portland  cement,  but  only  some  of  them  are  suitable 
for  addition  to  Portland  cement  clinker  to  produce 
so-called  "iron"  Portland  cement  which  is  stronger 
than  ordinary  Portland  cement.  Failures  in  the 
use  of  blast-furnace  slag  as  an  aggregate  for  con- 
crete have  no  relation  to  its  suitability  as  a  raw- 
material  for  Portland  cement  or  as  an  admixture 
to  Portland  cement  clinker  before  grinding  in  order 
to  make  "iron"  Portland  cement.  It  is  important  to 
distinguish  cement  made  from  slags  other  than 
Uaat-furnace  slag,  as  the  former  often  contain  an 
excess  of  sulphur  are  of  poor  quality. — A.  B.  S. 

Preservation   of   railway  sleepers;   Effectiveness  of 
'in  fluoride  used  as  an  antiseptic  for  the . 

H.  Devaux  and  H.  Bouvguee.       Comptes  rend., 

1990,  170,  1006—1008. 
ALTHOUGH  sodium  fluoride  in  1%  solution  is  an 
efficient  antiseptic  against  such  organisms  as  Peni- 
cdliuin  'iimiiiim  and  Ilelico mycelium  fulginosuml  it 
is  futile  to  use  it,  by  injection,  for  the  preservation 
of  railway  sleepers,  freely  exposed  to  the  weather, 
because  it  is  very  rapidly  removed  owing  to  the 
action  of  rain. — \V.  G. 

Patents. 

'     cements,     concretes,     and     mortars; 

positions  for  and  production  of .     H.  C. 

Badder,  8.  F.  Burrows,  and  H.  L.  P.  Allender, 
London.     E.P.  141.113,  3.1.19.     (Appl.  180/19.) 

A  WATKiti'itooF  concrete  or  mortar  is  made  by  adding 
to  any  raitable  ci  uient  or  concrete,  burned  clay 
saturated  with  a  solution  of  silicate,  such  as  sodium 


ox  potassium  silicate,  and  sine,  magnesium,  calcium 
or  equivalent  chloride.-  A.  B.  5. 


Ihiihliiui       material.         T.       F. 

I'.   141,890,  1.2.19.     (Appl. 


[Slag 

lloaro.   Bradford 
10,987    I 

Bricks,  blocks,  Blabs,  or  the  like  may  be  mad.'  by 
running  molten  Blag  into  hot  moulds  having  double 
walls,  the  Bpace  between  the  »  filled  with 

a  heat-insulating  material:  the  moulds  are  then 
allowed  to  cool  Blow ly.     A.  I!.  S. 

r\  P  "il  us   fin  /   

impermeable    ami    recovering    liquids    contained 
therein.    C.Roy.     E.P.  140,361, 29.7.19.    (Appl. 

is, 775/ 19.)    Coiiv.,  16.3.19,    Addition  to  180,981. 


X.     METALS;   METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron  ore;   Rapid  analysts  of  .       E.  Little  and 

W.    L,    llult.      J.    Ind.    Bng.    Chem.,    1920,    12, 
269-  273. 

To  determine  total  iron,  the  hydrochloric  acid 
solution  of  the  ore,  after  reduction,  is  treated  with 
an  excess  of  standardised  potassium  bichromate 
solution,  5  g.  of  ammonium  fluoride  and  5  g.  of 
potassium  iodide  are  added,  and  tho  iodine 
liberated  by  the  excess  of  bichromate  is  titrated 
with  tliiosulphate  solution.  The  ammonium  fluoride 
prevents  reaction  between  the  ferric  compounds  and 
the  potassium  iodide.  Stannous  chloride  (followed 
by  mercuric  chloride)  may  be  used  to  reduce  the 
ferric  salts,  but  reaction  between  the  resulting 
mercurous  chloride  and  iodine  tends  to  make  the 
results  for  iron  too  high ;  trustworthy  results  are 
I    obtained  by  using  the  Jones  "  reductor." — W.  P.  S. 

I  run;  Determination  of in  iron  ores  by  means 

of  permanganate.  R.  Schwarz.  Chem.-Zeit., 
1920,  44,  310—311. 
The  addition  of  silicic  acid  has  no  disturbing  in- 
fluence on  the  titration  of  iron  in  the  method  of 
Bchwarz  and  Rolfes  (J.,  1919,  179  a,  821a)  as  was 
i  alleged  by  Brandt  (J.,  1919,  662 a ;  1920,  268  a), 
nor  does  the  simultaneous  presence  of  o*ygen  affect 
the  results.  On  the  contrary,  the  presence  of  a 
silicic  acid  sol  lias  a  favourable  influence. 

— C.  A.  M. 

Phosphorus    in    haematite    iron;   Determination   of 

and    its    commercial    importance.      N.    D. 

Ridsdale.      Cleveland    Inst.    Eng.,    Feb.,    1920. 
Chem.  News,  1920,  120,  219—221. 

The  sample  is  dissolved  in  nitric  and  hydrochloric 
acids,  silica  is  separated,  arsenic  is  removed  in  the 
usual   way,  and  the  phosphoric  acid  and  titanium 

■  are  separated  from  the  bulk  of  the  iron  by  oxidising 
a  small  portion  of  the  latter  and  precipitating  it  as 
basic  ferric  phosphate.  The  precipitate  is  dissolved 
in  hydrochloric  acid,  oxidised  with  bromine,  tho 
titanium  is  separated  by  means  of  "  ciipiorron  " 
and  the  phosphoric  acid  is  determined  by  the 
molybdate  method.  An  alternative  method  consists 
in  dissolving  the  iron  in  nitric  acid  with  the  addi- 
tion of  ammonium  hydrogen  fluoride,  oxidising  the 
filtered  solution  with  permanganate,  decomposing 
the  excess  of  permanganate  with  ammonium 
oxalate,  adding  ammonium  nitrate,  ammonium 
chloride,  and  nitric  acid,  and  precipitating  the 
phosphoric  acid  (with   more  or  less  arsenic,  silica, 

'    etc.)  with  molybdic  acid  reagent.     The  precipitate 

j  is  collected,  washed,  dissolved  in  ammoniacaJ  am- 
monium citrate  solution,  the  phosphoric  acid  re- 
precipitated  with  molybdic  acid  reagent  containing 
ferric  nitrate,  and  the  amount  of  phosphomolybdate 

I    precipitate    determined    volumetrically     or    gravi- 

I    metrically.— W.  P.  S. 
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Phosphorus  in  iron,  steel,  ores,  and  sings;  Critical 
examination  of  methods  for  the   determination 

of- .     H.  Kinder.     Stahl  u.  Eisen,  1920,  40, 

381—387,  468—472. 

Modifications  of  the  molybdate  method  and  the 
magnesium  pyrophosphate  method  were  examined. 
In  the  molybdate  method,  the  factor  for  converting 
the  weight  of  the  yellow  precipitate  into  phos- 
phorus is  1"64  when  the  precipitate  is  weighed  after 
being  dried  at  105°  C,  and  1'723  when  the 
precipitate  is  ignited  at  450°  C.  Copper,  nickel, 
and  cobalt  do  not  interfere  with  the  molybdate 
method,  chromium  has  but  little  if  any  effect,  but 
silicon  and  tungsten  must  be  removed  previously ; 
vanadic  acid  must  be  reduced  previously  with 
ferrous  sulphate  or  sodium  sulphite.  The 
magnesium  pyrophosphate  method  yields  higher 
results  than  does  the  molybdate  method;  with  a 
sample  containing  phosphorus  equivalent  to  15% 
P,0.,  the  difference  does  not  exceed  0'4%. 

— W.  P.  s. 

Iron:    Crystallography    of   alpha    and    beta   . 

F.    Giolitti.      Chem.    and   Met.    Eng.,    1920,    22, 
585—389. 

Belaiew's  work  on  Widmanstattian  structure  and 
other  crystalline  habits  in  slowly  cooled  steels  (J., 
1910,  954;  1912,  539)  is  discussed.  The  author's 
observations  do  not  confirm  Belaiew's  explanation 
of  his  own  results.  The  idea  that  ferrite  is  ejected 
to  the  periphery  of  homogeneous  austenite  on  very 
slow  cooling  is  not  justified,  as  in  the  case  of  a 
uniform  metal  a  Widmanstattian  structure  results. 
The  suggestion  that  undercooling  is  partially  re- 
sponsible for  Widmanstattian  structure  in  slowly- 
cooled  steels  is  not  substantiated.  The  theory  is 
advanced  by  the  author  that  there  are  two  distinct 
forms  of  ferrite  crystals,  one  characteristic  of 
regions  with  less  than  0"4  :':  carbon  and  the  other 
of  regions  of  higher  carbon  content.  The  former 
has  the  appearance  of  rounded  grains  separating 
from  austenite  as  /J-iron,  and  the  latter  are  plate- 
like laminations  forming  as  o-iron  below  760°  C. 
Confirmatory  observations  are  cited  to  substantiate 
the  theory,  which  explains  the  origin  of  all  char- 
acteristic  appearances  of   hypoeutectoid   steels. 

— T.  H.  Bu. 

Blast-furnace,  practise;  British .     F.  Clements. 

Iron    and    Steel    Inst.,    May,    1920.      [Advance 
proof.]     24  pages. 

Data  supplied  from  seventeen  furnaces  working  in 
various  parts  of  the  country  are  submitted  and 
tabulated.  The  more  important  points  dealt  with 
are  the  chemical  and  thermal  balance-sheets  of  the 
furnaces,  the  6ize  of  the  various  furnaces,  the 
amounts,  nature,  and  physical  condition  of  the 
fuel  or  ore  charged,  the  methods  of  charging,  and 
the  nature  and  treatment  of  the  gas.  For  furnaces 
working  under  the  same  conditions  of  burden,  coke, 
and  blast,  the  larger  furnaces  show  an  advantage 
in  fuel  economy.  Furnaces  should  be  so  worked 
that  50 — 60  lb.  of  carbon  is  burnt  per  sq.  ft.  of 
bosh  per  hour.  A  stack  capacity  of  0'75  cub.  ft. 
per  lb.  of  iron  made  per  hour  per  sq.  ft.  of  bosh 
should  give  effective  results.  The  diameter  of  the 
furnace  at  the  tuyeres  should  be  designed  to  6uit 
the  bosh  so  that  the  zone  of  fusion  coincides  with 
the  largest  diameter  of  the  furnace.  Blowing  plant 
and  hot  blast  stoves  should  be  of  ample  capacity  to 
allow  the  furnace  to  be  easily  driven  up  to  the 
maximum  output  conditions  necessary  to  give 
economical  results. — J.  W.  D. 

Blast-furnace  practice;  Chemical  and  thermal  con- 
ditions in  .     H.  E.  Wright.     Iron  and  Steel 

Inst.,  May,  1920.     [Advance  proof.]     21  pages. 

The  chemical  and  thermal  reactions  in  blast-furnace 
practice  are  discussed.     More  attention  should  be 


paid  to  the  cleaning  of  coal  for  blast-furnace  coke, 
and  when  poor  fuel  has  to  be  used  a  richer  ore 
ought  to  be  mixed  with  it.  The  slag  question  in 
blast-furnaces,  and  the  moisture  content  of  the 
ore.  require  more  consideration.  To  use  oxygen 
in  place  of  air  in  the  blast  is  not  considered  advis- 
able.—J.  W.  D. 

Steel   furnaces;   Heating    basic   open-hearth   

with  a  mixture  of  producer  gas  and  coke  oven 
gas.  A.  Schneider.  Stahl  u.  Eisen,  1920,  40, 
501—510. 
A  tilting  basic  open-hearth  furnace  working  on  the 
production  of  carbon  and  special  alloy  steels  has 
been  heated  by  means  of  a  mixture  of  producer-gas 
and  coke-oven  gas.  An  oxidising  atmosphere  is 
first  produced  over  the  bath  by  means  of  producer- 
gas  so  as  to  cause  elimination  of  the  carbon,  then 
the  coke-oven  gas  is  introduced  and  an  atmosphere 
poor  in  oxygen  obtained,  the  bath  being  highly 
heated.  A  highly  basic  and  reactive  slag  is  formed 
which  removes  the  phosphorus  and  sulphur,  and 
this  slag  is  continually  removed  by  tilting  the 
furnace  so  as  to  prevent  oxidation  of  the  added 
nickel,  chromium,   tungsten,  or  other  elements. 

—J.  W.  D. 

Steel-moling    practice;   Slag    conditions   in    open- 

hearth  basic .    J.  F.  Wilson.     Iron  and  Steel 

Inst.,  May,  1920.     [Advance  proof.]    22  pages. 

High  slag  volume  retards  the  speed  of  heat  trans- 
mission between  the  furnace  and  the  bath,  causes 
a  blanketing  effect.,  and  thereby  suppresses  the 
"carbon  boil"  and  prevents  rapid  elimination  of 
the  carbon,  and  also  gives  a  high  slag  superheat. 
High  slag  viscosity  exerts  a  blanketing  effect.  The 
rate  of  production  is  not  only  affected  by  these 
conditions,  but  the  slow  elimination  of  carbon  tends 
to  retain  oxygen  in  the  steel,  and  therefore  affects 
the  quality  of  the  finished  product.  The  condition 
of  the  slag  influences  the  oxidation  of  the  metalloids, 
especially  the  endothermic  and  high  temperature 
carbon  reaction,  and  consequently  the  efficiency  of 
the  furnace.  A  highly  superheated  slag  gives  a 
high  furnace  working  temperature,  and  this  affects 
the  wear  and  tear  of  the  furnace  brickwork 
adversely. — J.  W.  D. 

Silicon  from   slag;  Reduction  of  in  the  acid 

open-hearth  process.  B.  Yaneske  and  G.  A. 
Wood.  Iron  and  Steel  Inst.,  May,  1920. 
[Advance  proof.]     20  pages. 

When  a  highly  silicious  slag  is  in  contact  with  the 
metal  in  the  bath,  reduction  of  silica  takes  place, 
as  the  slag  contains  more  silica  than  is  required 
to  combine  with  the  basic  oxides  present  to  preserve 
equilibrium.  The  formation  of  a  highly  silicious 
slag  is  facilitated  by  allowing  the  bath  to  remain 
too  long  at  a  very  high  temperature  without  addi- 
tions of  ore  or  lime.  The  reduction  depends  on  the 
silica  content  of  the  slag  and  not  on  the  tempera- 
ture of  the  bath,  and  is  effected  by  the  excess  of 
iron  present,  which  is  a  far  more  powerful  reducing 
agent  than  carbon. — J.  W.  D. 

Iron;  Blue-britt'cness  and  ageing  of  .     Fett- 

weis.     Stahl  u.  Eisen,  1919,  39,  1—7,  34 — 40. 

Dbawixg  of  iron  and  steel  causes  the  metal  to  age 
slowly  at  ordinary  temperatures  but  rapidly  at 
300°  C,  thus  giving  rise  to  the  phenomenon  known 
as  "  blue  bri  Witness."  The  author  reviews  recent 
work  on  this  subject  and  draws  the  following  con- 
clusions. Iron  drawn  above  500°  C.  or  at  ordinary 
temperatures  and  then  heated  for  a  short  time  shows 
a  maximum  value  for  the  tensile  strength  and  a 
minimum  value  for  the  elastic  limit  and  reduction 
in  area  between  200°  and  300°  C.  The  minimum 
value  of  the  tensile  strength  occurs  at  80°  C,  while 
the  resistance  in  the  repeated  impact  test  is  lowest 
between  200°  and  300°  C.,  and  in  the  single  impact 
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test  between  100°  and  ~M°  C.  If  aged  iron  is 
annealed  at  different  temperatures  the  mechanical 
trill  steadily  vary  with  rising  annealing 
temperature  without  attaining  maximum  or  mini- 
mom  values. — A.  It.  I'. 

Steel;  Macrography  of  .     Tests  on  corrosion. 

M  Li  Chateliei  and  B.  Bogitch.  Rev.  M6t.,  1919, 
ii..  129—139. 
Pubi  electrolytic  iron  was  melted  alone  or  with 
varying  small  quantities  of  sulphide  or  phosphide 
tit  iron  either  in  magnesia  crucibles  exposed  to  the 
gas  linn,  a  and  the  air,  or  in  silica  tubes  in  an  atmos- 
phere of  hydrogi  n.  Specimens  from  each  test  were 
<ut,  polished,  and  etched  with  one  of  the  follow- 
ing:— Stead's  reagent  (copper  chloride  and  picric 
a  alcohol),  copper  ammonium  chloride  in 
water,  iodine  solution,  Btrong  hydrochloric  acid, 
lm  sulphuric  acid.  A  series  ol  photographs  is 
given  showing  the  different  structures  obtained. 
Stead's  reagent  colours  those  parts  of  the  metal 
which  contain  lei  a,  while  the  other  rea 

.    the   parts   rich   m   oxygen.        If   iki     i 

is  pr iu  in  the  metal  only  the  crystalline  structure 

u  developed  by  the  etching  agents.     The  authors 
consider  that  oxygen  plays  the  same  part  in  the 
tructure  ol  carbon  does  in  the  micro- 

structure,  and  i  ■  of  the  heterogeneity  ob- 

served   ill  slowly  cooled  or  annealed  metal,  since  it 
remains  in  solid  solution  in  the  portion  of  the  metal 
•  lidifies  last.     Sulphur  may  lie  detected  in  the 
metal  by  the  production  of  black  spots  when  it  is 
I   with  a  piece  of  bromide  paper  moistened 
ulphuric  acid. — A.  It.  P. 

Hypo-eutectic  steels  and  alloys  of  similar  constitu- 
tion; Effect  of  annealing  un  micrographic  struc- 
ture of .    A.  Portevin.    Rev.  Met.,  1919,  10, 

1  II    -118. 

On  rapidly  quenching  a  mild  steel  from  above  Ac3 
nearly  pure  martensite  i^  obtained;  this,  on  annoal- 
ives   a    needle-like  structure  in  the  form   of 
instatten  figures,  composed  of  complex  fer- 
rite-sorbite.  If  quenched  between  Ac3  and  Acl,  how- 
ever,  irregular  patches  of  martensite  in  a  ground- 
man  of  ferrite  are  formed ;  on  annealing  the  former 
constituent  is  entirely  replaced  by  sorbite  without 
Other  alteration  of  the  structure.    Slower  quenching 
in  the  formation  of  troostite  and  martensite 
in  a  network  of  ferrite;  after  annealing  the  struc- 
ture   ^hows   ferrite    and    sorbite,    the    parts   which 
originally  consisted  of  martensite  having  changed  to 
i  rite-sorbito   in    the    form    of   Widman- 
n    figures.      Similar   results   are   obtained   on 
annealing  various  bronzes  and  brasses. — A.  R.   P. 

."inese  as  a  deoxidising  agent.     A.  Jung. 
Stahl  u.  Eisen,  1919,  39,  14—15. 

Thf.  statement  that  the  addition  of  ferromanganese 
to  steel  in  the  converter  in  the  presence  of  retained 
slag  hinders  the  re-phosphorising  of  the  metal  is 
not  quite  correct.  In  a  series  of  tests  carried  out  on 
an  iron  containing  3%  P  a  relatively  large  propor- 
tion of  preheated  solid  ferromanganese  was  added 
to  the  converter.  The  slag  contained  20 — 21  %  P,0,, 
and  the  lining  of  the  converter  was  badly  attacked. 
The  phosphorus  content  of  the  metal  in  the  con- 
verter  increased  by  001  P  in  the  5 — 7  min.  which 
elapsed  from  the  taking  of  the  last  dip  sample  uni  il 
tnese  had  melted,  and  by  0'025  P 
from  that  point  until  the  final  sample  was  taken 
in  the  middle  of  pouring.  My  using  the  normal 
quantity  of  ferromanganese,  a  more  resistant  lining 
in  the  converter,  and  a  lower  temperature  during 
the  pourini  hosphorus  w;is  taken  up.     Even 

when  the  ferromanganese  was  added  in  the  liquid 
and    the    metal    carefully   skimmed,    equally 
high  r.  -ults  were  obtained. — A.  R.  P. 


Iron-nukcl  alloi/s;  Forgeability  of .     T.  IX  $en- 

sen.     Amer,    lust.   Mm.   Met.  Eng.,  Feb.,   192n. 

Furnace  and  Steel  Plant,  1920,  8,  231—  234. 

I'i  as  iron-nickel  alloys  do  not  forgo  readily,  if  at 

all.  at  ordinary  forging  temperatures.  Aluminium, 
carbon,  magnesium,  and  silicon  have  little  or  no 
.licet  on  i  lie  forgeability,  but  manganese  and 
titanium  in  amounts  of  -  make  the  alloys  forge- 
able,  The  degit t  forgeability  of  a  material  de- 
pends on  the  relative  pi  opoi  I  ion-  of  crystalline  and 
intercrystalline  or  amorphous  material,  and  the 
forgeability  of  an  moot  or  easting  can  onrj  be  ascer- 
tained   by    actually    attempting    to    deform    the 

material  either  by  forging  or  rolling,  or  by  a  tensile 
test.  The  micro-structure  gives  no  definite  infoi  mar 
tion.  By  the  addition  of  manganese  or  titanium 
the  amorphous  material  between  the  crystal  grains 
is  strengthened  to  such  an  extent  that  it  becomes 
stronger  than  the  crystalline  material. — J.  \V.  D. 

Garnet;  "Electric  furnace  reduction  of  [with 

production  of  ferrosilicon],    M.  do  K.  Thoi 

and  J.  Davenport,  ('hem.  and  Met.  Eng.,  1920, 
22,  596. 

AXTKKPXB  were  made  to  reduce  garnet  with  coko  in 
BJD  electric  furnace  in  order  to  remove  the  silicon 
and  iron  as  ferrosilicon  and  produce  a  slag  contain- 
ing a  higher  percentage  of  alumina  than  the 
original  garnet.  Trials  with  red  abrasive  garnet 
containing  35%  SiU3,  27%  Al,Oa,  P3%  CaO,  2'2% 
MgO,  and  the  remainder  iron  oxide,  were  encottr- 
.  two  runs  averaging  about  02%  A1,0,  in  the 
Blag,  whilst  all  the  iron  was  removed  and  about 
hall  the  silicon.  The  ferrosilicon  contained  21 — 
26%  Si  and  5 — 10%  Al.  An  excess  of  27%  of  coko 
gave  as  complete  reduction  as  a  37%  excess.  Trials 
on  a  larger  scale  cave  even  better  results.  More 
silicon  would  probably  be  removed  if  the  garnet  and 
coke  were  ground  liner  than  A'  in-  and  briquetted 
with  tar  as  a  binder. — T.  H.  Bu. 

Titanium  alloys;  Some  electrical  properties  of . 

M.  A.  Hunter  and  J.  W.  Bacon.     Trans.  Amer. 

Kleetroehom.    Soc,   1920,   391—401.        [Advance 

copy.] 
NomvEGiix  iron,  silicon-iron,  nickel,  copper,  nickel- 
iron,  and  nickel-copper  were  alloyed  with  pure 
titanium,  and  magnetisation  and  hysteresis  tests 
were  made  on  the  products.  The  titanium  employed 
was  propared  by  reduction  of  titanium  tetra- 
chloride by  sodium,  and  had  m.pt.  1800°  C.  and 
sp.  gr.  4"o6.  The  magnetic  quality  of  iron  was  im- 
proved by  titanium  so  long  as  the  latter  functioned 
only  as  a  cleansing  agent;  but  when  the  iron  itself 
contained  more  than  a  trace  of  titanium  the  mag- 
netisation curve  was  lowered.  Treatment  of  silicon- 
iron  with  titanium  gave  alloys  having  exceedingly 
high  permeability  and  low  hysteresis  loss.  The  age- 
ing of  the  titanium-treated  iron  and  silicon-iron 
specimens  was  similar  to  but  somewhat  less  than 
that  of  iron.  The  specific  resistances  of  the  remain- 
ing alloys  were  only  moderately  high  for  additions 
of  titanium  up  to  5%.  Beyond  this  point  the 
alloys  were  difficult  to  draw  and  oxidised  badly 
when  run  at  a  red  heat. — W.  E.  F.  P. 

Cupper;   l>cli ■■rminafinn  nj  the  cnefli cirnt  nf  cubical 

expansion  and  the  specific  gravity  of  molten 

and  influence  of  the  absorption  of  ifas  on  the  con- 
i i.ii  line  ,,l  cast  copper.  W.  Stahl.  Metall  u. 
Bra,  1919,  16,  143     Ml.     * 

Tin.  coefficient  ol  cubical  expansion  of  pure  molten 
copper  i,  iiniiiiil.jl.  whilst  that  of  molten  copper 
after  refining  by  the  poling  process  is  0*0000436. 
The  difference  is  due  to  the  absorption  by  the  molten 
metal  of  hydrogen  and  carbon  monoxide,  which  aro 
partly  evolved  on  cooling  and  partly  remain  in 
blowholes,   thus  causing  the  specific  gravity  to  be 
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lowered  from  8'95594  to  between  8'3  and  8'6.  The 
sp.  gr.  of  pure  copper  at  1165°  C.  is  given  as  8'4322. 

—A.  R.  P. 

Copper-gold  alloys;  Hardness  and  resilience  of . 

A.  Portevin  and  J.  Durand".    Rev.  Met.,  1919,  16, 
149—151. 

The  Brinell  hardness  number  of  cast  unquenched 
copper-gold  alloys  rises  to  a  maximum,  while  the 
force  required  to  break  a  notched  bar  falls  to  a 
minimum  with  the  alloy  containing  20%  Cu.  The 
fracture  of  this  allov  shows  a  needle-like  structure. 

—A.  R.  P. 

Zinc  furnaces;  Determination  of  the  thermal  con- 
ditions of .    O.  Miihlhaeuser.     Metall  u.  Erz, 

1920,  17,  137—150. 

Ten  tables  and  twenty-two  graphs  compiled  from  a 
series  of  temperature  measurements  made  with  a 
Le  Chatelier  thermo-electric  pyrometer  are  given. 
The  figures  were  obtained  in  three  furnaces  of  dif- 
ferent construction,  and  show  the  variations  ob- 
served between  different  tiers  of  retorts,  different 
sections  of  the  same  furnace,  and  the  front  and  rear 
walls  of  each  section.  The  graphs  illustrate  the 
sudden  changes  in  temperature  occurring  when  the 
gas  is  turned  off  during  the  cleaning  and  re- 
charging of  the  generator  and  during  the  emptying 
and  refilling  of  the  retorts. — A.  R.  P. 

Tin  in  lead;  Solubility  in  tKe  solid  state  of .    N. 

Parravano  and  A.  Scortecci.     Gazz.  Chim    Ital  , 
1920,  50,  i.,  83—92. 

The  electrical  conductivity  isotherms  for  the  sys- 
tem tin-lead  indicate  the  existence  of  solid  solutions, 
the  percentages  of  tin  in  the  saturated  solutions 
at  different  temperatures  being  as  follows  : — 14-5  at 
175°  C,  13-5  at  170°,  125  at  162°,  10  at  150°,  65  at 
100°,  5-0  at  75°,  3"0  at  50°,  and  To  at  25°  C.  The 
conclusion  that  the  recalescence  observed  with  the 
solid  alloys  is  due  to  simple  supersaturation  is  con- 
firmed.    (Cf.  J.C.S.,  June.)— T.  H.  P. 

Anti-friction  metal  substitutes.  Praetorius.  Motor- 
wagon,  1920,  44—46.  Chem.-Zeit.,  1920,  44, 
Rep.,  10S. 

Lead-tin  alloys  containing  13—80%  Pb,  6—68%  Sn, 
13—15-4%  Sb,  2-5—6%  Cu,  when  tested  in  a  100  h.p. 
Mercedes  motor,  gave  relatively  good  results  up  to 
a  lead  content  of  33  % ,  and  also  when  the  alloy  con- 
tained 80%  of  lead.— A.  R.  P. 

Mercury   hydrosols;   Mechanism   of  the  formation 

and  the  properties  of  prepared  by  various 

methods  of  dispersion.  I.  Nordlund.  Koll.-Zeits., 
1920,  20,  121—138. 

By  shaking  mercury  with  aqueous  solutions  of 
potassium  citrate  (2~7xlO'N),  strong,  very  stable 
sols  of  a  reddish  brown-grey  colour  were  produced. 
Various  other  methods  tried  vielded  sols  of  low 
stability.    (Cf.  J.C.S.,  June.)— J.  F.  S. 

Molybdenite;  Flotation  of .  C.  E    Oliver    Eng 

and  Min.  J.,  1920,  109,  840. 

The  crushed  ore  (mainly  quartz  diorite,  containing 
0-5—0-75%  MoS2  distributed  fairly  uniformly 
through  the  rock,  and  iron  pyrites  which  sometimes 
amounts  to  3 — 5%)  is  ground  in  a  Marcy  ball  mill 
with  a  mixture  of  pine  oil  and  kerosene  (coal  oil), 
the  mill  being  in  closed  circuit  with  a  Dorr  classi- 
fier, the  overflow  frcwi  which  passes  a  40-mesh 
screen.  From  the  ball  mill  the  pulp  passes  to  a 
series  of  6  Callow  cells,  in  the  first  four  of  which 
("roughing"  cells)  a  concentrate  containing  10 — 
15%  MoS2  (and  a  similar  proportion  of  pyrites)  is 
obtained.  This  product  passes  to  the  two  remain- 
ing ("  cleaner  ")  cells,  where  a  concentrate  contain- 
ing 60—70  %  MoS2  is  produced.  The  latter  is  washed 
with  water  on  an  80-mesh  Callow  screen  to  remove 


the  remaining  pyrites  and  adhering  gangue,  the 
concentrate  being  removed  from  the  under  side  of 
the  screen  by  a  spray  of  water  and  treated  in  a  de- 
watering  tank,  from  which  it  is  passed  continuously 
to  a  dryer.  The  final  concentrate  contains  85— 
95  MoS,  and  2— 3  %  FeS2.  The  recovery  of  molyb- 
denite rarely  falls  below  98%  over  a  month's  work- 
ing, the  oil  consumed  being  0'5  lb.  pine  oil  and 
10  lb.  coal  oil  per  ton  of  ore.— W.  E.  F.  P. 

Tungsten    and   its   oxides;   Reversible   reactions   of 

water  on .     G.   Chaudron.     Comptes  rend., 

1920,  170,  1056—1053. 

The  equilibrium  of  the  system  tungsten-water- 
oxides  of  tungsten-hydrogen  at  850°  C.  may  be  ex- 
pressed by  the  equations 

W-f  2H„O^W02  +  2H,+  Le,„ 
2W0;4-il;O^vvAi+H2-|-La51, 
The  value  of  Lss0  for  the  first  reaction  is  2x4'4  Cals. 
and  for  the  6econd  4  Cals. — W.G. 

Iron  and  steam.    Schreiner  and  Grimnes.    See  VII. 

Cements  from  blast-furnace  slag.    Lewis.    See  IX. 

Patents. 

Alloy  [not  brittle  at  low  temperatures'].  Soc.  Anon, 
de  Commentrv,  Fourchambault  et  Decazeville, 
Paris.  E.P.  127,243,  29.4.19.  (Appl.  10,604/19.) 
Conv.,  22.5.18. 

An  alloy,  suitable  for  use  in  liquefied  gas  machinery 
as  it  resists  corrosion  and  retains  good  mechanical 
properties  at  a  low  temperature,  is  composed  of 
Ni  40 — 70%,  Mn  08  to  5%,  iron  the  remainder. 
For  part  of  the  iron  (5%  at  least  must  be  left),  and 
for  part  of  the  nickel  (up  to  7'5%)  may  be  sub- 
stituted all  or  any  of  C  0—1%,  Cr  0—5,  Cu  0—10, 
Co  0—10,  V  0-2—1,  Ti  0-1— 0-5%.— B.  M.  V. 

Alloy  containing  iron,  nickel,  and  chromium.  Soc. 
Anon.  de  Commentrv  Fourchambault  et 
Decazeville,  Paris.  E.P.  140,507,  17.12.18.  (Appl. 
21,068/18.)    Conv.,  19.12.17. 

The  alloy  contains  0"2— 0"5%  C,  1—2%  Mn,  10—15% 
Cr,  and  20 — 25%  Ni,  and  the  remainder  iron,  to 
which  may  he  added  2 — 5%  W.  It  is  resistant  to 
shock  or  high  pressure,  also  to  the  action  of  strong 
acids,  organic  acids,  and  alkalis. — T.  H.  Bu. 

Alloy  comprising  iron,  nickel,  chromium,  tung- 
sten for  molybdenum).  Soc.  Anon,  de  Commen- 
trv, Fourchambault  et  Decazeville,  Paris.  E.P. 
140,508,  17,12,18.  (Appl.  21.069/18.)  Conv., 
20.12.17. 

The  alloy  contains  0-3—0-6%  C,  1—2%  Mn,  10—15% 
Cr,  60 — 70%  Ni,  2 — 5%  W,  and  the  remainder  iron, 
to  which  may  be  added  02—1%  V,  0-1—0-2%  Ti,  up 
to  10%  Co,  and  1 — 3%  Mo  to  replace  or  partly  re- 
place the  tungsten.  The  alloy  possesses  high 
mechanical  strength  at  high  temperatures,  and  is 
resistant  to  the  action  of  chemicals. — T.  H.  Bu. 

Alloy  containing  iron,  nickel,  and  chromium.  Soc. 
Anon,  de  Commentrv,  Fourchambault  et  Decaze- 
ville, Paris.  E.P.  140,509,  17.12.18.  (Appl. 
21,070/18.)     Conv.,  21.12.17. 

The  alloy  contains  0-3—1  %  C,  0-5—1%  Mn,  10—15% 
Cr,  25 — 40%  Ni,  and  the  remainder  iron,  to  which 
may  be  added  2—5%  W,  0-2—1%  V,  0-1—0-2%  Ti, 
up  to  10%  Co  and  1 — 3%  Mo.  It  is  resistant  to 
superheated  vapours,  and  hot  and  moist  gases,  has 
good  wearing:  properties,  and  its  coefficient  of  ex- 
pansion may  De  varied  between  8  and  17x10"'. 

— T.  H.  Bu. 

Steel  and  steel  alloys;  Process  and  apparatus  for 

manufacturing  .     W.  E.  Moore,  Pittsburgh. 

U.S. P.  1,335,009,  30.3.20.    Appl.,  19.11.18. 
Steel  is  subjected  to  the  action  of  an  electric  arc 
in  the  presence  of  a  slag,  and  is  then  transferred  to 
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a  second  furnace,  where  it  ie  subjected  to  the  heal  of 
a  shorter  electric  arc,  in  the  presence  of  a  slag  of 
different  character  from  that  of  the  first  • 

— T.  St. 

tid  steel;  Method  of  carbonising .    J.  II. 

1,.  De  Bats,  Assignor  to  New  Process  Metals 
Corporation,  Wilmington.  U.S.P.  1,335,094, 
80.3.20.    Appl.,  L9.8.18. 

9  of  iron  or  steel  to  be  carbonised  are  subjected 
reliminary  beating  to  approximately  lli"1    C 
to   render    them    porous.      They    are    then   cooled, 
packed   in   carbonising  material,   and  heated  to  a 
carbonising  temperature.     T.  St. 

nn;   Desulphurising  .     C.    Ellis,    nfont- 

clair.      \-    nor     to     Ellis-Foster    Co.      V  S  P 
1  835,370,  80.8.30.     Appl..  9.10.17. 
.M.'iiiN  east-iron   is   brought   into  contact   with    a 
mixture  containing  calcium  cyanamide  and  calcium 
carbide.— T.  11.   Bu. 

Mil  J  steel;  Dewtphurisaticm  of .    H.  Kan 

\  i  La-Chapelte.    G.P.  808,482,  12.3.16. 

Snai     is   desulphurised   in   the  basic  converter  or 

open-hearth  Furnace  by  means  of  lime  and  iron  car- 

ccording  to  the  equation  FcS+CaO  +  Fe,C  = 

Cafi     00        The    lime    is    derived    from    the 

contained  in  the  lluid  slag,   and  it  is  used 

with  an  admixture  of  fluid  iron  carbide  collecting 

between  the  iron  and  the  slag. — G.  F.  M. 

Iron;    Electrolytic    extraction    of    metallic    

directly  from  its  ores.  \Y.  Pip,  Darmstadt.  G.P. 
816,697,  20.0.18. 
Mr.Tvu.ic  iron  is  deposited  electrolytically  from  a 
hot  ferrous  salt  solution,  and  the  ferric  salt  which 
is  thereby  continually  formed  is  rc-converted  into 
ferrous  salt  by  bringing  the  electrolyte  into  contact 
with  spathic  iron  ore,  whereby  continuous  cathodic 
deposition  of  the  metal  is  made  possible. — G.  F.  M. 

Iron  and  iron  alloys;  Process  for  the  preparation  of 

mire in  powder  form.    Allgern.  Elektrizitats- 

Ges.  G.P.  316.74S,  24.5.16. 
Iron  or  its  alloys  may  be  deposited  electrolytically 
in  a  pulverulent  form  by  the  use  of  a  high  current 
density  and  low  temperature  in  a  bath  consisting 
of  a  weak  solution  of  a  ferrous  salt  together  with  a 
volatile  conducting  salt  (e.g.  ammonium  chloride). 
With  a  hath  containing  3  pts.  of  ferrous  chloride 
and  10  pts.  of  ammonium  chloride  in  100  pts.  of 
water,  and  a  current  density  of  10  amp.  per  sq.  dm., 
at  room  temperature,  a  yield  of  70 — 80%  of  the 
theoretical  may  be  obtained.  The  iron  deposit  may 
be  used  as  a  catalyst  or  for  the  preparation  of 
articles  or  salts  of  iron.  If  an  anode  of  nickel-steel 
is  employed  a  carbon-free,  friable  deposit  of  the 
alloy  is  obtained. — A.  R.  P. 

Steel;  Hardening  bath  for .    E.  Deisenhammer 

and  K.  Neudecker,  Ratibor.   G.P.  316,800,  3.7.18. 

QLTOOLS,  concentrated  or  dilute,  may  be  used  for 
hardening  steel.  The  hardening  effect  of  ethylene- 
glycol  is  increased  by  mixing  the  glycol  with  water. 

— T.  St. 

B  Manufacture  of  .     P.  Dutoit  and  A. 

Boever.  Lausanne.  E.P.  132,520,  10.9.19.  (Appl. 
22,296/19.)    Conv.,  11.9.18. 

Brass  made  either  from  new  metals  or  from 
skimmings,  ashes,  etc.,  is  melted  by  submerging  the 
raw  material  under  a  bath  of  molten  6alt  of  such 
gravity  that  slag  will  float  but  clean  metal  will 
sink.  Barium  chloride  is  the  most  suitable  salt,  and 
may  be  melted  by  an  electric  arc  and  kept  molten 
by  means  of  its  resistance,  the  electrodes  being  so 
situated  that  the  current  passes  through  the  slag 
and  salt  rather  than  through  the  molten  metal. 

— B.  M.  V. 


Electrodes  and  weldmo  and  like  roils  used  m  solder- 
ing ami  depositing  metals,  B,  H.  Jones,  and 
\  .  Welding  Processes,  Ltd..  London.'  E.l'. 
L40.668,  26.2.19.    'Appl.  1848 

Two  Or  more  metals  or  alloys  arc  united  by  casting 

one  "i  tlie  metals  or  alloys  in  or  a! I   the  others, 

or  by  brazing,  soldering,  or  welding  them  together 

to  form  a  welding  rod.   which  is  formed  into  an 
ode  by   covering   it   with    asbestos  or   other 
second-class  conductor.     (Cf.  J.,  L916,  1222;  1917, 
1 1.35  ;    1MIS,   7()5.\.)— 15.   N. 

Crucible  or  melting  pot  furnaces;  Tilting .  Soc. 

des  Ailiages  et  Bronzes  Porgeables,  Paris.  K.I'. 
140,709,  26.9.19.  (Appl.  23,717/19.)  Conv., 
22.7.19. 

The  tilting  axis  is  tangent  to  the  upper  edge  of  the 
crucible  over  which  the  metal  is  poured,  and  part 
of  the  furnace  body  is  detachable  to  allow  the  in- 
troduction of  a  sloping  refractory  channel  piece 
through  which  the  molten  metal  flows,  so  that  a 
minimum  surface  is  exposed  to  the  atmosphere. 

— T.  H.  Bu. 

Mi  nil  smelting  furnaces.  A.  Sinclair,  Sunderland. 
E.P.  140,948,  2.7.19.    (Appl.  16,588/19.) 

A  CUPOLA  or  similar  furnace  is  provided  with  means 
for  closing  the  top,  and  has  an  annular  chamber 
surrounding  the  to])  to  which  air  under  pressure  is 
delivered  ;  pipes  built  into  the  walls  of  the  furnace 
had  the  air  from  this  chamber  to  the  fuel  space  of 
the  furnace.  The  top  and  bottom  of  the  cupola  are 
also  connected  by  passages  controlled  by  damper 
slides  and  having  in  their  lower  parts  ejectors  sup- 
plied with  air  from  the  annular  chamber  by  means 
of  supply  pipes. — J.  W.  D. 

furnaces  for  the  production  of  mineral  distillates  of 
definite  composition.  W.  J.  Fadden,  London. 
E.P.  141,089,  7.10.18.  (Appl.  16,229/18.) 
The  apparatus  comprises  a  furnace,  cooling  and 
depositing  chambers,  and  filters,  and  the  draught 
through  the  cooling  chambers  and  the  filters  is 
controlled  from  a  position  adjacent  to  the  furnace. 
Tho  furnace,  into  which  the  ore  is  fed  by  means  of 
a  conical  hopper  and  rotating  distributor,  is  divided 
into  three  zones,  the  upper  zone  being  provided 
with  means  for  admitting  air  for  the  oxidation  of 
the  distillate.  The  filter  comprises  a  settling  and 
admission  chamber  provided  with  means  for  removal 
of  the  deposit,  a  casing  divided  into  a  number  of 
sections,  each  fitted  with  tubular  filter  bags,  means 
for  admitting  gas  and  fume  to  each  section  in- 
dependently, and  gas  outlets  communicating  with 
each  filter  section. — J.  W.  D. 

Open-hearth  furnaces.  E.  and  W.  Waring,  Shef- 
field. E.P.  141,132,  8.1.19.  (Appl.  532/19.) 
In  an  open-hearth  furnace  for  the  continuous  pro- 
duction of  steel  direct  from  ore  and  scrap  metal, 
three  separate  baths  are  maintained  on  different 
levels.  The  highest  and  largest  bath  is  used  for 
reducing  the  ore  or  scrap  which  is  fed  from  a 
cupola  stack  over  tho  bath ;  the  middle  and  next 
largest  bath  is  used  for  refining,  while  tho  lowest 
and  smallest  bath  is  in  tho  form  of  an  electric 
furnace  with  an  undulating  hearth,  and  is  used  for 
super-refining.  Tuyeres  delivering  to  the  respective 
baths  lead  from  a  common  flue  which  is  connected 
to  a  regenerative  chamber. — J.  W.  D. 

Furnace;  Metal-heating  .       H.   D.   Williams, 

Pittsburgh,  and  W.  Ahlen,  Duquesne.  U.S.P. 
1,336,266,  6  4.20.  Appl.,  27.7.16. 
The  furnace-heating  chamber  contains  a  number  of 
large  gas  burners  and,  at  one  end,  a  number  of 
small  gas  burners,  all  supplied  with  preheated  air 
under  pressure.  Tho  air  is  preheated  by  being 
passed,  by  means  of  a  fan,  successively  through  a 
I    heating    chamber,    a.    recuperator,    and    a    second 
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heating  chamber.  A  valve-eoutiolled  conduit  con- 
nects the  latter  to  the  large  burners,  and  a  valve- 
controlled  branch  conduit  connects  the  large  and 
small  burners. — T.  St. 

Gas  crucible-furnace.  L.  Trefois,  Brussels.  G.P. 
318,044,  15.12.17. 

The  heating  chamber  of  the  furnace  is  surrounded 
by  two  hollow-walled  metal  cylinders,  leaving  an 
annular  space  between  them  through  which  the  hot 
burnt  gases  escape.  The  air  and  gas  are  preheated 
by  passing  them  through  the  hollow  walls  of  the  two 
cylinders  respectively,  on  their  way  to  the  burner, 
whilst  the  inner  cylinder  is  further  heated  by  radi- 
ation from  the  heating  chamber  itself.  By  this 
arrangement  even  inferior  gas  may  be  used  for 
melting  copper,  nickel,  silver,  gold,  allovs,  etc. 

— G.   P.  M. 

Metals  and  refractory  materials;  Treatment  of  • ■ 

and  of  tools  or  crucibles  made  thereof,  and  elec- 
tric furnaces  used  therefor.  G.  Marsh,  London. 
E.P.  140,835,  4.7.18.     (Appl.  10,997/18.) 

Metals  or  refractory  materials,  or  tools  or  crucibles 
made  therefrom,  are  heated  by  metal  which  has 
been  melted  by  an  electric  arc,  and  are  also  elec- 
trically heated  by  a  current  passed  through  conduc- 
tors connected  to  the  refractory  material  and  molten 
metal  respectively.  A  pocket  is  made  in  the  furnace 
wall  to  receive  the  metals  or  refractory  materials. 

— B.   N. 

Hard  metal  alloys,  and  methods  of  making  same. 
G.  H.  "Worrall,  Missouri.  E.P.  141,122,  6.1.19. 
(Appl.  374/19.) 

A  hard  lead  alloy  consisting  approximately  of  Ba 
1%,  Ca  0-50%,  Hg  0-25%,  Sn  0'25%,  Zn  010%, 
Al  0-02%,  Pb  97-88%  is  prepared  by  alloying  lead 
electrolytically  with  an  alkali  or  alkaline-earth 
metal,  increasing  the  hardness  of  this  base  alloy  by 
adding  a  small  percentage  of  mercury,  then  adding 
aluminium  mixed  with  tin  and  zinc. — J.  W.  D. 

Alloy;  Metallic .     F.  S.  Hodson,  Philadelphia. 

U.S. P.  1,335,284,  30  3.20.    Appl.,  12.6.18. 

The  alloy  contains  80—85%  Zn,  0-001—2%  Mn,  and 
0'0005 — 1%  Ti,  the  remainder  being  mostly  alu- 
minium and  copper  in  the  ratio  of  about  9  to  1. 

T.  H.  Bu. 

M,Jal;  Introducing  [alloying]  7naterials  into  molten 

.     A.  Pacz,  Assignor  to  General  Electric  Co., 

New  York.  U.S. P.  1,337,093,  13.4.20.  Appl., 
30.9.18. 

In  alloying  several  metals  very  different  in  specific 
gravity  with  another  metal,  the  former  metals,  in 
a  finely  divided  condition,  are  made  into  briquettes 
and  dropped  into  a  molten  bath  of  the  latter  metal. 

— B.  M.  V. 

Copper-bearing    sands;    Process   of    treating    . 

C.  H.  Benedict  and  H.  C.  Kennv,  Lake  Linden. 

U.S. P.  1,335,474,  30.3.20.     Appl'.,  7.10.19. 
The  sands  are  arranged  in  a  bed  or  layer,  and  the 
copper  is  extracted  by  an  ammoniacal  solvent.    The 
bed  is  then  heated  by  means  of  steam,  and  water    I 
is  vaporised  in  the  heated  bed  under  less  than  atmos-   I 
pheric  pressure  to  recover  absorbed  ammonia. 

— T.  H.  Bu. 

Copper  from  lyes  resulting  from  the  treatment  of 

cupriferous  pyrites;  Process  for  obtaining  . 

H.  P.  Soulie-Cottineau,  Paris.  E.P.  141,290, 
31.10.19.    (Appl.  26,819/19.) 

Coppek  is  deposited  electrolytically  on  iron  in  the 
form   a  film  either  by   placing  copper-coated   iron 


in  a  cupriferous  solution  or  lye,  or  by  causing  the 
lye  to  fall  on  to  the  iron,  when  depolarisation  takes 
place  and  a  film  of  copper  is  deposited  due  to  the 
presence  of  the  copper-iron  couple. — J.  W.  D. 

Electrolytic  process  and  anode.  [Electrolytic  de- 
position of  copper.']  F.  L.  Antisell,  Perth  Amboy. 
U.S. P.  1,313,246,  19.8.19.  Appl.,  17.8.18. 
The  formation  of  ferric  sulphate  during  electro- 
lysis of  solutions  obtained  by  leaching  low-grade 
copper  ores  with  sulphuric  acid,  is  reduced  by 
dividing  the  anode  surface  into  separate  areas  of 
active  conductive  material  and  of  inactive  non-con- 
ductive material.  The  anode  may  consist,  for  ex- 
ample, of  a  sheet  of  lead  provided  with  a  number  of 
plugs  of  insulating  material,  the  surface  of  the 
plugs  being  flush  with  the  surface  of  the  lead.  The 
area  of  the  active  surfaces  in  the  aggregate  is  appre- 
ciably smaller  than  the  area  of  the  cathode  surface. 

— B.   N. 

(a  to  d)  Electrolytic  apparatus  and  method,  (e) 
Electrolytic  process  and  product.  M.  M.  Merritt, 
Assignor  to  Copper  Products  Co.,  Boston.  U.S. P. 
(a)  1,335,174,  (b)  1,335,175,  (c)  1,335,176,  (d) 
1,335,177,  30.3.20,  (e)  1,335,846,  6.4.20.  Appl., 
(a  to  c)  2.8.18,  (d)  18.9.18,  (e)  2.11.17  (e)  Re- 
newed 4.12.19. 

(a)  Metal  is  deposited  electrolytically  on  a  station- 
ary cathode,  the  level  of  the  electrolyte  being  varied 
periodically  to  provide  alternate  immersion  in  and 
withdrawal  of  the  cathode  from  the  liquid  without 
substantially  changing  the  position  of  the  cathode. 

(b)  The  cathode  support  has  a  provision  for 
alternate  immersion  in,  and  withdrawal  of  the 
cathode  from,  the  electrolyte.  (c)  Metal  is  de- 
posited on  segregated  surfaces  of  objects  by  mount- 
ing them  on  a  shaft,  which  is  rotated  during  electro- 
deposition,  so  that  a  portion  only  of  the  surfaces 
to  be  plated  is  immersed  in  the  electrolyte,  and  each 
surface  is  alternately  immersed  in  and  withdrawn 
from  the  liquid,  (u)  A  mandrel,  mould,  or  matrix 
is  used  as  a  cathode,  and  electrolytic  deposition  of 
metal  is  started  in  an  alkaline  electrolyte  and  con- 
tinued in  an  acid  electrolyte,  (e)  An  aeroplane 
propeller  is  coated  with  an  electrically  conductive 
paint,  and  metal  is  deposited  electrolytically  upon 
it  whilst  rotating  the  propeller  partially  submerged 
in  an  electrolyte,  the  direction  of  rotation  being 
periodically  reversed. — B.  N. 

Copper  plating;  Process  for ■.       M.   Enderli, 

Karlsruhe.    G.P.  318,402,  11.4.17. 

A  homogeneous  layer  of  copper  formate,  spread  on 
the  object  on  which  a  coating  of  copper  is  desired, 
is  heated  to  a  uniform  temperature  preferably  in  a 
non-oxidising  atmosphere,  pressure  being  applied 
either  before  or  during  this  treatment.  The  process 
is  designed  for  the  production  of  a  homogeneous 
deposit  of  copper  on  glass,  porcelain,  or  metals,  for 
the  preparation  of  glazes  in  the  ceramic  industry, 
and  of  catalytic  contact  materials,  and  as  a  sub- 
stitute for  the  electrolvtic  deposition  of  copper. 

— G.  F.  M. 

Electrolytic  refining  of  metals  or  alloys  containing 
a  high  percentage  of  foreign  metal.  Siemens  und 
Halske  A.-G.  G.P.  317,146,  23.3.18. 
Small  quantities  of  acids,  or  their  salts,  of  which 
the  anions  are  capable  of  temporarily  dissolving  the 
foreign  metal  in  the  anode,  are  added  to  the  electro- 
lyte. By  this  means  the  layer  of  foreign  metal 
which  would  otherwise  form  on  the  anode  is  loosened 
and  its  removal  facilitated.  In  refining  tin  with  a 
high  -content  of  lead  or  copper  in  a  sulphuric  acid 
electrolyte  an  addition  of  hydrofluosilicic  acid  is 
suitable.  Hydrofluoboric  acid,  ethylsulphuric  acid, 
or  perchloric  acid  may  also  be  used. — G.  F.  M. 
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Ores;  Method  of  treating .  F.  W.  Wood,  Balti- 
more i  B.P.  1,334,981,  30.3.20.  Appl.,  24.0.14. 
I!  newed  28.7.19. 

,  ore  containing  8%  or  more  of  alumina  i- 
;,.  adjust  it^  content  "t  hygroscopic  water  to 
14 — 2i)  .  then  subjected  to  a  heavj  preaaure  to  form 
briquettes,  which  are  charged  into  a  smelting  fur- 
rhe  drying  prevents  tin  ore  from  adhering 
to  the  compressing  surfaces  and  facilitates  tli>' 
briquetting  operation. — .1 .  W.  D. 

Metalliferous  mult  rials;  Process  of  treating  . 

Metallurgical  process      H.   It.  Hovland,  Duluth, 
ami  (J.    B.   Frankforter,   Minneapolis.       U.S. P. 
u)  1,335,000  ami  (b)  1,335,001,  80.3.20.     Appl., 
-  I.!,     (b)  Renewed  23.10.16. 

iterial  is  treated  with  a  solvent  for  the 
metal  which  i>  to  he  recovered,  and  the  latter  is 
then  precipitated  as  sulphide  in  the  presence  of  the 
gangac  I  Bulphide  is  subsequently  separated 
from  the  gangue  by  flotation.  (u)  Metalliferous 
material  is  roasted  to  .  onvert  the  metal  to  bo  re- 
l  to  oxide,  and  this  i^  then,  at  least  partially, 
converted  to  sulphide.  The  treated  material  is  sub- 
■equentlj  subjected  to  flotation  treatment. — T.  St. 

Precious  metals;  Process  for  preventing  distortion 

of at  temperatures  higher  than  their  fusmg- 

point*,   and  articles  produced   therein/.        R.   J. 

ko.  Assignor  to  The  Dentist's  Supply  Co., 

New  York.       U.S.P.  1,335,024,  :iU.3.20.      Appl., 

118. 

Tiik  preeiotis  metal  or  alloy  is  coated  with  a  metal 

which   is   eapable  of   being   fused   and   oxidised   at 

a    relatively   low    temperature,   ami    is   then   heated 

so  that  tli.-  coating  metal  partly  fuses  into  the  pre- 

i  ions  metal,  and  partly  oxidises  with  the  formation 

xide  skin.     When,  subsequently,  the  precious 

metal  is  heated  to  temperatures  above  its  fusing 

point,  the  oxide  skin  suffices  to  sustain  it  against 

How.—  T.  St. 

r  or  copper-containing  alloys;  Prevention  of 
selective  corrosion  of  tubes  and  machinery  parts 
of .  F.  von  AYursteniberger,  Assignor  to  Akt.- 

der  Maschinenfabriken  Eschar  \Vvss  und  Co., 
Zurich.  U.S. P.  (a)  1,335,209  and  (b)  1,335,210, 
30.3.20.     Appl.,  7.0  and  11.6.19. 

i  k)  Ti  hes  or  machinery  parts  of  copper  or  coppcr- 
oontaining  alloys  in  contact  with  water  containing 
ions  are  protected  by  producing  electrolytically  in 
the  water  an  easily  soluble  hydrolytically  decom- 
posable acid-reacting  salt  as  anodic  product,  the 
eathodic  product  being  carried  away,  (b)  A  salt 
having,  upon  hydrolysis,  an  aeid  reaction,  is  pro- 
duced by  electrolysis  in  a  vessel  separate  from,  but 
connected  to  the  water  supply  of  the  machinery 
etc.  to  be  protected. — T.  St. 

Zirconium  and  lead;  Process  for  producing  an  alloy 

of .      N.    Petinot,    New    York,    Assignor   to 

United      States     Ferro-Alloys     Corp.        U.S. P. 
1,335,982,  6.4.20.    Appl.,  18.8.19. 

wtcm  oxides  and  burnt  lime  are  melted  to- 
gether in  proportions  to  form  calcium  zirconate 
(CaZrO,),  sufficient  carbon  is  added  to  reduce  tho 
nrconium  oxide  to  metal  and  to  form  calcium  car- 
hide,  and  tie'  mixture  added  to  a  molten  bath  of 
I    YV.  I). 

Zirconium    carbide;  Process  i<>r  producing  alloys 

containing .  N.  Petinot,  New  York,  Assignor 

to    United    States    Ferro-Allovs    Corp.      U.S. P. 
1.335.9*3,  o.l.L'U.     Appl..   18.8.19. 

A  mx'niKI  of  zirconium  ore,  iron,  and  carbon  is 
melted,  and  then  cooled  rapidly,  to  obtain  an  iron 
allov  containing  zirconium  carbide  or  a  double  car- 
bide of  iron  and  zirconium. — .J.  W.  D. 


Alloy  of  iron,  zirconium    and  titanium,  and  process 
fur    the    production    thereof.        Process     for     in.. 
during    zirconium    si t  el .      H.    C.   Sh.u.l,    liuffalo, 

\  ignor  to  United  States  Ferro-Alloys  Corp. 
U.S.P.   <\>    1,335,991    and  (n)   1,885,992,   8.4.20. 

Appl.,  18.8.19. 

(a)  Am  alloy  of  iron,  .'.in  on  in  m,  titanium,  and  carbon 

is  prepared  by  melting  in  an  elei  I  ric  fuj  aace  a  mix- 
ture of  baddeleyite  ore,  rutile  ore,  scrap  iron,  and 

Sufficient  carbon  both  to  reduce  the  oxides  of  zir- 
conium and  titanium  and  to  combine  with  tho  zir- 
conium, titanium,  and  iron  to  form  a  complex  car- 
bide in  the  finished  alloy.    (i»)  Zirconium  Bteel  is 

made  by  adding  to  molten  steel  an  alloy  prepared  as 
described  under  (a). — J.  W.  D. 

Aluminium;  Solder  for .    .1,  (!.  Kelly,  Assignor 

lo    II.     Hall.    Sedalia.       U.S.P.    1,336,081,    6    1.20 

Appl.,  27.9.18. 
A  solder  consisting  of  Pb  34,  Sn  34,  Zn  30,  and 

a i  ■_> ;.— j.  w.  D. 

Aluminium  ;  Process  for  hardening  .       H.   M 

Buluekian,  Cleveland.  U.S.P.  1,336.420,  13.4.20. 
Appl.,  31.5.19. 

Ali'minum  is  hardened  by  adding  gun^jglutin, 
ovster  shell,  and  gum  arabic  to  the  molten  pure 
metal.— W.  F.  F. 

Aluminium  ;  Process  for  increasing  the  resistance  of 

towards  acid  and  alkaline  liquids.     Metall- 

hiitto  Baer  und  Co.,  Kommandit-Ges.,  Abt.  der 
Metallind.  Schiele  und  Bruchsaler.  G.P.  318,141, 
9.3.19. 

The  aluminium  is  covered  with  a  layer  of  powdered 
calcium  carbonate,  heated  to  about  550°  C,  and  tho 
coating  then  united  with  the  metal  by  hammering, 
rolling,  or  pressing.  Aluminium  thus  treated  is. 
suitable  for  packing  preserves. — G.  F.  M. 

Zinc-aluminium  alloys;  Process  for  improving  the 

mechanical  properties  of  .     Heddernheimer 

Kupferwerk  und  Stiddeutsche  Kabehverke  A.-Q 
G.P.  318,346,  18.1.17. 

Zinc-aluminium  alloys  containing  10—60%  Al  are 
submitted  to  mechanical  working  (pressing,  rolling, 
hammering,  etc.)  at  temperatures  above  that  which 
is  most  suitable  for  rolling  the  zinc  (120° — 150°  C), 
and  the  metal  is  then  heated  to  temperatures  lying 
between  150°  C.  and  the  temperature  of  the  con- 
version of  the  compound  ALZn,  into  a  mixture  of 
a-  and  y-mixed  crystals  (e.g.,  256°  C.  for  the  binary 
system  aluminium-zinc).  Alternatively,  for  this 
thermal  after-treatment  temperatures  above  the 
conversion  point  of  the  compound  AljZn,  may  be 
employed,  but  care  must  then  bo  taken  that  the 
subsequent  cooling  occurs  very  slowly,  otherwise, 
although  the  hardness  and  density  may  be  increased, 
the  toughness  and  ductility  may  under  certain 
circumstances  sink  to  very  low  values. — G.  F.  M. 

Cobalt;  Process  of  recovering .        51.   J.   Udy, 

Assignor  to  Havnes  Stellite  Co.,  Kokom'o. 
U.S.P.  1,336.765,  13.4.20.     Appl.,  14.8.19. 

Ores  containing  cobalt  are  subjected  to  a  sulphating 
roast  in  the  presence  of  sulphuric  acid,  the  soluble 

sulphates  are  extracted  with   water,   precipitated 

with  calcium  carbonate,  copper  removed  by  depo- 
sition, and  sufficient  lime  added  to  form  a  basic  in- 
soluble sulphate.  The  sulphate  bath  is  then 
electrolysed  with  an  insoluble  anode  so  that  pro- 
portional quantities  oi  the  basic  sulphate  are 
dissolved  as  the  acidity  of  tho  bath  tends  to  rise 
above  the  normal. — J.  \V.  D. 

Metallic   surfaces;   Testing  for  variations  in 

composition.  Allgem.  Elektrizitats-Ges.  G.P. 
317,603,4.10.18. 

In   order    to   detect  local   currents    and    potential 
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differences  which  may  exist  between  different 
metals,  or  different  portions  of  the  surface  of  the 
same  metal,  particularly  in  connection  with 
machines  which  come  into  contact  with  fluids  and 
where  electrolytic  disturbances  may  consequently  be 
set  up  resulting  in  the  gradual  destruction  of  the 
more  electropositive  portions  of  the  metallic 
surface,  the  surface  to  be  tested  is  covered  with  a 
suitable  electrolyte  kept  in  position  in  any  desired 
spot  by  means  of  members  of  porous  non-conducting 
material,  the  capillaries  of  which  are  filled  with  the 
electrolyte,  and  are  provided  with  two  electrodes 
which  are  connected  on  the  one  hand  through  a 
potentiometer  and,  on  the  other,  make  contact  with 
the  surface  of  the  metal,  whereby  the  potential 
difference,  if  any,  of  the  galvanic  element  thus 
formed  can  be  determined. — G.  F.  M. 

( ' oating  steel  or  iron  with  white  metal;  Process  for 

.      E.   W.   Riley.      E.P.    141,092,    19.11.18. 

(Appl.  18,982/18.) 

Annealing  [malleable  iron  castings'].  A.  Howgate. 
E.P.  141,200.  (Appls.  10,637,  30.4.  and  25,975, 
23.10.19.) 

Furnaces  for  drying  foundry  cores,  annealing  tin- 
phitm  and  for  other  like  purposes.  W.  E.  Brown, 
W.  G.  Beeston,  and  J.  J.  Stevenson.  E.P. 
141,100,  6.12.18.     (Appl.  20,231/18.) 

Furnaces  [for  heat  treatment  of  metal  bars,  etc.']. 
H.  Fuller  and  R.  A.  Bedford.  E.P.  141,403, 
12.12.18.     (Appl.  20,734/18.) 

Metallurgical  and  like  furnaces;  Means  for  facili- 
tating   the    repair   of  .       F.    Hardy.       E.P. 

141,556,  12.6.19.     (Appl.  14,813/19.) 

Gold  alloys.      D.    Belais.      E.P.   141,246,   26.6.19. 

(Appl.  16,133/19.) 
See  U.S. P.  1,330,231  of  1920;  J.,  1920,  270  a. 

Z,nc  compounds.     G.P.  317,702.     See  VII. 
Leather  charcoal.     G.P.  305,555.     See  XV. 


XL— ELECTRO-CHEMISTRY. 

Lead  accumulator;  The  reactions  of  the .   D.  A. 

Maelnnes,  L.  Adler,  and  D.  B.  Joubert.     Trans. 

Amer.      Electrochem.      Soc.,      1920,      383—390. 

[Advance  copy.] 
An  experimental  study  of  the  amount  of  sulphuric 
ticid  consumed  during  the  discharge  of  a  lead 
accumulator  gave  results  intermediate  between 
those  corresponding  to  the  reactions  PbOa  +  Pb+ 
2H2SO.  ^  2PbSO.+2H20,  and  PbxOv  +  Pb+H.!SO, 
*±  PbS04  +  2PbOa+H.O,  respectively  (PbsOy  repre- 
sents a  state  of  oxidation  higher  than  Pb02). 
Careful  chemical  analyses  of  the  oxide  formed 
during  charging  have  shown  it  to  be  Pb02.  The 
chemical  potential  of  the  oxide  on  the  positive  plate 
is  identical  with  that  of  chemically  prepared  or 
electrically  precipitated  PbO..  It  is  suggested  that 
intermediate  oxides,  such  as  Pb30„  or  basic  com- 
pounds, such  as  (PbO)'XFPbSO„  may  be  formed 
during  discharge. — B.  N. 

Electric    heater    for    distillation    test.      Hill    and 
Chillas.     See  III. 

"Reduction     of     nitronaphthalenesulphonic     acids. 
Fierz  and  Weissenbach.     See  III. 

Platinised  glass  electrodes.     Meillere.     See  XXIII. 

Arc  images  in  chemical  analysis.   Mott.   See  XXIII. 


Patents. 

Storage-battery  plates;  Process  and  apparatus  for 
treating .  H.  M.  Martin,  Assignor  to  Phila- 
delphia Storage  Battery  Co.     U.S.P.   1,301,871, 

22.7.19.  Appl.,  14.11.14. 

Negative  storage-battery  plates  with  their  active 
material  reduced  to  the  metallic  condition  are  dried 
in  an  atmosphere  of  a  gas,  e.g.,  hydrogen  and /or 
nitrogen,  which  is  chemically  inert  with  respect  to 
the  active  material.  The  dried  plates  may  be  kept 
for  a  long  period  without  deterioration  provided 
moisture  is  excluded. 

Electric,  furnace.  M.  Ruthenburg,  Buffalo.  U.S.P. 
1,335,199,  30.3.20.     Appl.,  4.5.18. 

The  6hell  of  the  furnace  is  made  of  heat-transmit- 
ting material,  and  is  surrounded  by  a  resistance 
element  substantially  co-extensive  with  the  outer 
surface  of  the  shell,  the  element  comprising  a 
number  of  members  individually  removable  for  re- 
placement.— B.  N. 

Electric  furnace.  L.  Almagia  and  E.  Guerreschi, 
Assignors  to  Soc.  Anon.  Ital.  Gio.  Ansaldo  & 
Co.,     Cornigliano     Ligure.       U.S.P.     1,336,807, 

13.4.20.  Appl.,  23.9.18. 

Electrodes  in  the  hearth  and  in  the  cover  of  the 
furnace  are  connected  to  a  transformer  by  conduct- 
ing wires.  A  second  transformer  is  interposed  in 
series  in  the  conducting  wires  leading  to  the  hearth. 

— B.  N. 

Electric  furnace.  S.  Barfoed,  Berkeley.  U.S.P. 
1,336,939,  13.4.20.     Appl.,  25.9.16. 

The  furnace  comprises  a  long  water-jacketed  tube 
with  an  electrode  in  each  end.  Air  or  gas  admitted 
at  one  end  is  directed  through  the  sphere  of  action 
of  the  electric  arc,  and  the  other  end  of  the  tube  is 
provided  with  means  for  rapidly  cooling  the  air  or 
gas  after  it  leaves  the  arc. — B.  N. 

Electric  furnace.  J.A.Pickens.  U.S.P.  1,337,156, 
13.4.20.     Appl.,  14.6.19. 

The  furnace  comprises  a  combustion  chamber 
equipped  with  a  pair  of  electrodes,  one  of  which  is 
solid,  whilst  the  other  has  an  aperture  and  a  cham- 
bered opening  longitudinally  through  its  central 
portion.  The  electrodes  are  insulated  from  the  sur- 
faces of  the  combustion  chamber. — B.  N. 

[Electrical]  ozonator.  M.  W.  Franklin,  Aaeigiaa 
to  General  Electric  Co.  U.S.P.  1,337,062,  13.4.20. 
Appl.,  3.8.16. 

The  apparatus  comprises  a  receptacle  in  which  a 
cooling  medium  may  be  received,  and  a  conducting 
tube  passing  through  the  receptacle  and  sealed  in 
the  walls.  An  ozone  unit,  arranged  in  the  tube, 
comprises  a  dielectric  (glass)  tube  having  a  closely 
adhering  metal  coating  on  its  outer  surface  elec- 
trically connected  to  the  conducting  tube  and  a 
metal  electrode  within  the  glass  tube,  and  separated 
from  it  to  form  a  space  through  which  an  electrical 
discharge  may  be  passed. — B.  N. 

Carbon  monoxide ;  Electromotive  activation  of . 

K.    Hofmann,    Charlottenburg.       G.P.    310,782, 
29.5.18. 

Gases  containing  carbon  monoxide,  e.g.  producer 
gas,  are  brought  into  contact  with  an  electric  con- 
ducting surface  containing  copper,  such  as  copper 
gauze  moistened  with  an  alkaline  electrolyte. 
Separated  from  this  by  the  electrolyte,  consisting  of 
5 — 25%  caustic  soda  solution,  is  an  oxygen  (air)  or 
other  oxidising  electrode  such  as  manganese  dioxide 
or  nickel  peroxide,  or  a  copper  plate  covered  with 
hydrated  copper  oxide.  The  electrolyte  is  main- 
tained by  the  addition  of  slaked  lime  and  the  fur- 
ther addition  of  5 — 15%  of  sodium  chloride  and  0'5% 
of  sodium  thiosulphate  or  sulphide  is  advantageous. 


.  \\i  \  .  So.  11.) 
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:  ordinary  temperatures  an  E  \l  I 
roll ,   and  by  the  intei  posil  ion  ol    .1   1  opper 
gauze  to  prevent  the  diffusion  <>f  oxygen  ■  maxi- 
mum of  Vi  volts  is  obtainable.    (CA  J-.  I;l|'~ 

— t:.  k  m 

El.-ci,  ic  furnace.     K.  L.  Crosby.     (J.6.P.  1,336,820, 

13  1.80.     Appl.,  3.5.18. 
Ba  B.P.  132,879  of  1918;  J.,  1919,870  1. 

Electrical!:,      classifying      finely-divided      material. 
Q.8.P  See  I. 

muuii.    G. P.  310,081.    Seel. 

ipifatton.     O.P.  316,708.    Seel. 

r«.     E.P.  141.305,  and  fJ.S.P.  1,309,214 

-  -VII. 

tm  hydride.    G.P.  311,987.    See  VII. 

I    p    L40  5(  -      See  X. 

Elect  rolytie     apparatus     and     methods.       U.S. P. 
..171  :  and  L.335,846.     Set  X. 

Testing  metallic  surfaces.     G.P.  317,003.     See  X. 

Denatured  alcohol.    E.P.  140,527.    See  XX. 

Oklorhydrint.     E.P.  140,331.    See  XX. 

Pinaeone.     O. P.  306,304.    Sec  XX. 

Mettitie  acid.     G.P.  318,200.    See  XX. 

HL— FATS;  OILS;  WAXES. 

ted    oil;    Determination    of    the   hexabromide 

value   of   .      H.    Wolff.      Farbeu-Zeit.,    1920, 

■-'5,  1213—1214. 
'Iiit:  yield  ol  hexabromide  and  amount  of  unsaponi- 
table  matter  in  linseed  oil  are  determined  in  one 
operation:— 6  g.  of  the  oil  is  boiled  for  15  rains. 
beneath  a  reilux  condenser  with  30  c.c.  of  5% 
alcoholic  potassium  hydroxide  solution,  the  mass 
ed  in  50  c.c.  of  hot  water,  and  the  soap  solu- 
tion rapidly  cooled  and  transferred  to  a  separating 
funnel,  the  flask  being  twice  rinsed  with  5  c.c.  of 
water.  It  is  then  shaken  with  about  100  c.c.  of 
petroleum  spirit.  The  lower  layer  is  transferred  to 
nd  separating  funnel,  acidified  with  a  slight 
excess  of  hydrochloric  acid,  and,  after  the  addition 
of  about  5  g.  of  sodium  chloride,  shaken  with  ether. 

1  lie  ethereal  extract  is  separated,  dried  with  anhy- 
drous sodium  sulphate  and  filtered  into  a  weighed 

The  solvent  is  evaporated  on  the  water-bath, 
while  a  current  of  dry  carbon  dioxido  is  passed 
through  the  flask,  and  the  residue  of  fatty  acids  dis- 
solved in  50  c.c.  of  ether.  10  c.c.  of  this  solution  is 
acidified  with  1  drop  of  glacial  acetic  acid  in  a 
ntrifugal  bottle,  and  then  with  TO  to 
of  bromine,  added  drop  by  drop  at  -10°  to 
I  <  Aft.  r  standing  for  2  hours  in  the  freezing 
mixture  the  ethereal  solution  is  centrifuged,  the 
ether  decanted,  the  precipitate  stirred  with  about 

2  c.c.  of  chilled  ether  and  again  centrifuged.     This 

is  repeated,  and  the  washed  precipitate  is 
dried  at  110°  C.  and  weighed.  The  amounts  of 
hexabromide  yielded  by  different  linseed  oils  may 
vary  up  to  8%,  and  the  method  is  therefore  prefer- 
able to  that  of  Steele  and  Washburn  (J.,  1920, 
197a),  in  which  the  yields  are  about  3%  lower,  but 
fairly  constant  for  different  oils.— C.  A.  M. 

Hubbard  squash  [Cucurbit a  maxima]  seed  oil;  Com- 

Uon  of  .       W.  F.  Baughman  and  G.  S. 

Jamieson.     J.  Amcr.  Chem.  Soc,  1920,  42,  152— 

n: 

A  sample  of  the  cold-pressed  oil  had  sp.  gr.  09179 
at  25°/2o°  C.;   n"D   14714,    iodine   value  (Hanus) 


I •_'  1  1  >  dii|iiid  acids  151*2,  solid  acids  3*8);  saponif. 
value  191  5  (insoluble  acids  201-8,  liquid  acids  aOl'7, 
solid  icids  210'3):  mean  molecular  weight,  insoluble 
acids  278*0,  liquid  acids  278*1,  solid  acids  206-8; 
Reichert-Meissl  value,  0*37 j  Polenske  value,  039; 
acetyl  vain.-,  -J7S;  arid  value,  0'50;  unsaponifiablo 
matter,  1*06  ;  soluble  acids.  0*33  ;  insoluble  acids, 
94*66      ]  unsaturated  acids.  7ii  1  '■      ;  saturated  acids, 

18-37  ,  Bolidif.  pt.  of  insoluble  acids,  29-8°  29*85° 
0.  The  "il  contains  the  glyceridee  of  palmitic 
acid  (13  ),  stearic  acid  (0  ),  araohidic  acid  (about 
0*04     I,  oleic  aeid  (377),  and  linolic  acid  (44%). 

— H.  W. 

Okra  [AbeUnoschut  esculentus"]   seed  oil.      G.  S. 

Jamieson    and    W.    K.    Baughman.       J.   Araer. 

Chem.  Soc,  1920,  42,  100—170. 
Four  samples  of  cold-pressed  okra  seed  oil  have 
been  examined;  tho  oils  vary  somewhat  in  composi- 
tion. One  of  them  was  found  to  contain  the  gly- 
( orides  of  palmitic  acid  (27*23%),  stearic  acid 
(2-75%),  arachidio  acid  (005%),  oleic  acid  (43-74%), 
linolic  acid  (26-62%),  and  unsaponifiable  matter 
(0'37%).  Okra  seed  oil,  as  well  as  oils  obtained 
from  other  members  of  the  Malvacea',  give  tho 
Halphen  colour  test. — H.  W. 

Fat .-  Extraction  of  from  small  animals.    P. 

Lindner.     Z.  Tech.  Biol.,  1919,  7,  213—220. 

The  author  investigated  tho  possibility  of  rei 
ing  fat  from  insects  and  small  animals,  cjj.  worms, 
In  \  89,  weevils,  etc.,  but  the  working  costs  appeared 
prohibitive.  In  Argentina  16 — 18%  of  fat  has  been 
obtained  from  cockroaches  by  drying,  grinding,  and 
extracting  with  a  solvent.  A  further  suggestion  by 
the  author  was  to  convert  faeces,  on  a  largo  scale, 
into  fat  and  protein  in  the  bodies  of  the  larvae  of 
Hies.  The  offspring  of  14  female  flics  would  in  four 
months  produce  sufficient  larvae  to  work  up  the  daily 
faeces  of  70  million  human  beings  in  a  few  days. 
Arrangements  for  the  cultivation  of  the  larvae  are 
described. — J.  H.  L. 

Cholesterol  and  higher  fatty  acids;  Nephelometric 

values  of  - .     F.  A.  Csonka.     J.  Biol.  Chem., 

1920,  41,  243—249. 

The  values  are  influenced  by  tho  saponification 
process  and  bv  the  presence  of  other  substances. 

—J.  C.  D. 

Catalysts.     Rupert.     See  I. 

Oxidation  of  hydrocarbons.     Franck.     See  IIa. 

Lignite  tar  oils.     Harries.     See  III. 

Patents. 

Oil  extraction  apparatus.     H.  Engel,  Hatch  End. 
E.P.  140,513,  20.12.18.     (Appl.  21,410/18.) 

Meal  or  other  material  is  extracted  in  a  combined 
heating  and  stirring  apparatus  containing  hollow 
propellers  mounted  on  a  shaft  and  separated  by  dis- 
tance pieces.  Steam  or  other  heating  agent  is 
passed  through  the  propeller  blades,  passing  from 
one  propeller  to  the  next  through  annular  passages 
in  the  distance  pieces. — C.  A.  M. 

Fat;  Production  of  by  cultivation  of  mould- 

fungi.  Kriegsausschuss  fur  pllanzlicho  und 
tierische  Oele  und  Fette,  Berlin.  G.P.  306,365, 
11.5.15. 
.M< n  i.i)  fungi  and  yeasts,  e.g.,  Uidium,  Sachsia,  or 
Endomyces  species  are  cultivated  in  liquids  con- 
taining carbohydrates  and  nutrient  salts,  e.g., 
molasses  or  beer  wort,  tho  liquids  having  a  large 
surface  exposed  to  tho  air.  After  the  vegetative 
period  formation  of  fat  is  induced  by  strong  aera- 
tion and  restricted  access  of  moisture  whilst  tho 
organisms  are  deprived  of  nutriment. — J.  H.  L. 
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Hydrocarbons;  Method  of  making  solid emulsi- 

fiable  uith  water.     St.-Rochus-Ges.m.b.H.,  Char- 
lottenburg.     G.P.  308,442,  25.1.17. 

Solid  hydrocarbons  are  mixed  with  wool  fat  and /or 
waxes,  and  the  mixture  heated  with  concentrated 
caustic  alkali  solution  to  above  160°  C.  under  a 
pressure  of  not  less  than  5  atm.  Oxidising 
materials,  such  as  sodium  peroxide,  percarbonate, 
perborate,  etc.,  or  organic  peroxides,  may  be  added. 
Solutions  of  the  product  in  liquid  hydrocarbons  set 
to  pasty  masses,  which  may  be  mixed  with  medica- 
ments for  use  as  ointments,  etc.,  or  may  be  used  in 
the  preparation  of  solidified  oils  etc. — T.  St. 

Ox'igen-yielding  detergent;  Production  of  an . 

E.  Mohring,  Halle.     Ger.  Pat,  316,753,  21.2.18. 

The  product  is  prepared  by  compressing  a  mixture 
containing    anhydrous    alkali    carbonate,     sodium    i 
peroxide,     and     sufficient     anhydrous     magnesium    j 
chloride  to  neutralise  the  alkali  hydroxide  formed 
by  the  action  of  water  on  the  peroxide.   Other  deter- 
gents may  also  be  incorporated.     In  use,  the  mag-    ' 
nesium  salt  interacts  with    the    sodium  peroxide,    i 
forming  magnesium  hydroxide  and  sodium  chloride,    ' 
whilst  oxygen  is  liberated. — J.  H.  L. 

Catalysts  for  use  in  hydrogenation  processes;  Pro- 
duction of  .     W.  P.  Schuck.     E.P.  122,192, 

6.1.19.    (Appl.  353/19.)    Conv.,  9.1.18. 

See  U.S.P.  1,305,173  of  1919;  J.,  1919,  589  a. 

Lubricating  composition.  U.S.P.  1,336,207.  See  IIa. 

Adhesives.    E.P.  140,911.    See  XV. 

Leather  charcoal.     G.P.  305,555.     See  XV. 

OH  cakes.    E.P.  128,216.    See  XIXa. 

Bassia  seeds.     G.P.  318,413.     See  XIXa. 

Fatty  compounds.     G.P.  318,222.     See  XX. 


XIII.-PAINTS;  PIGMENTS;  VARNISHES; 
RESINS. 

Distilled  colophony.     L.  Gerstacker.     Farben-Zeit., 
1920,  25,  1170—1171. 

The  residue  left  in  the  partial  dry  distillation  of 
colophony,  known  as  "  distilled  "  colophony,  is 
used  in  the  manufacture  of  brewers'  piteh  and 
varnishes.  Products  obtained  up  to  320°  C.  are 
viscous  or  hard,  sticky  masses,  whilst  those  obtained 
at  higher  temperatures  are  all  hard  resins.  The 
acid  and  saponification  values  are  progressively 
lower  than  those  of  the  original  colophony.  The 
distillation  products  are  only  partially  soluble  in 
absolute  alcohol  and  acetone,  but  dissolve  readily 
in  ether,  benzene,  chloroform,  and  carbon  tetra- 
chloride. This  partial  insolubility  in  acetone  inter- 
feres with  the  test  for  mineral  oil  in  rosin  oil  by 
means  of  a  mixture  of  alcohol  and  chloroform,  but 
on  allowing  the  liquid  to  stand  any  turbidity  due  to 
distilled  colophony  adheres  to  the  sides  of  the  vessel 
in  drops,  whereas  mineral  oil  rises  to  the 
surface.  'When  saponified  with  alcoholic  potassium 
hydroxide  distilled  colophony  gives  a  yellow  turbid 
solution  on  dilution.  Rosin  oil  in  varnishes  may 
be  detected  in  the  unsaponifiable  portion,  after  re- 
moval of  the  rosin  soap,  by  the  Liebermann-Storch 
reaction  (acetic  anhydride  and  sulphuric  acid),  but 
the  distinctive  coloration  is  not  given  by  the  un- 
saponifiable matter  of  distilled  colophony.  When 
varnishes  are  distilled  pinolin  and  rosin  oils  may 
be  detected  even  in  the  lower  fractions  of  the  dis- 
•tillate  (220°— 280°  CL),  but  if  rosin  oil  only  appears 
in  the  higher  fractions  (above  280°  C.)  the  presence 
of  distilled  colophony  is  indicated. — C.  A.  M. 


Colorimeter.     Gamble.     See  XXIII. 

Patent. 
.Resinous  substances.     G.P.  310,171.    See  III. 

XIV.    INDIA-RUBBER ;    GUTTA-PERCHA. 

Caoutchouc;  Hot  vulcanisation  of .     F.  Kirch- 

hoff.     Koll.-Zeite.,  1920,  26,  168—173. 

Vulcanisation  of  rubber  may  be  effected  by  lead 
oxide  or  lead  sulphide  mixed  with  small  quantities 
of  sulphur  and  a  small  quantity  of  a  sulphur-free 
organic  catalyst. — J.  F.  S. 

Rubber  goods;  Determining  permanent  set  of . 

E.  L.  Davies.    Indiarubber  J.,  1920,  59,  833—834. 

The  average  elongation  at  break  is  calculated  from 
the  results  with  ten  sample  pieces ;  ten  other 
samples  are  then  stretched  to  60%  of  this  elonga- 
tion, and  released  after  ten  minutes,  this  operation 
being  repeated  thrice  more  with  an  interval  of  ten 
minutes  each  time  for  recovery  before  measurement 
and  re-stretching.  The  permanent  set  is  recorded 
after  each  of  the  four  extensions,  but  the  main 
effect  is  produced  in  the  first. — D.  F.  T. 

Patent. 
Recovering  solvents.     E.P.  141,210.     See  I. 


XV.-LEATHER;  BONE;   HORN;  GLUE. 

Deliming   [of  limed   pelt];   Telocity   of  .       G. 

Grasser.       Collegium,   1919,  309,  3,  12.       Cheni. 
Zentr.,  1920,  91,  II.,  351. 

Comparative  tests  with  0'5%  solutions  of  sulphuric 
acid,  sulphuric  acid  plus  sodium  chloride,  sulphuric 
acid  plus  sodium  bisulphite,  hydrochloric  acid, 
ammonium  chloride,  hydrochloric  acid  plus  sodium 
chloride,  sodium  bisulphate,  lactic  acid,  acetic  acid, 
sodium  bisulphite,  Neradol  ND,  molasses,  and 
distilled  water  showed  that  sulphuric  acid  had  the 
quickest  deliming  effect  whilst  the  others  followed 
in  the  order  cited  above.  Further  experiments 
with  ammonium  chloride,  lactic  acid,  sulphuric 
acid  plus  sodium  chloride,  and  sodium  bisulphate  on 
pieces  of  pelt  limed  in  fresh  limes  and  in  limes 
sharpened  with  sodium  sulphide  or  arsenic  sulphide, 
showed  that  the  rate  of  deliming  is  influenced  less 
by  the  mode  of  liming  than  by  the  particular  de- 
liming agent  employed. — D.  W. 

[Tannery]  wetwork;  Lyotrope  influence  and  adsorp- 
tion in  the  theory  of  .     H.  G.  Bennett.     J. 

Soc.  Leather  Trades  Chera.,  1920,  4,  75—86. 

The  view  previously  expressed  (J.,  1918,  313a, 
314  a)  that  the  volume  of  gelatin  and  collagen  gels 
is  mainly  determined  by  the  net  electric  charge  on 
the  disperse  phase  resulting  from  ionic  adsorptions 
and  the  lyotrope  influence  of  dissolved  substances  in 
the  continuous  phase  is  further  developed  and  the 
operation  of  these  factors  in  the  processes  of  soak- 
ing,  liming,  deliming,  puering,  and  bating  and 
drenching  is  discussed. 

Su'jar  in  tanning  extracts  and  leather;  Detection 

of .     G.  Grasser.    Collegium,  1919,  341—347. 

Chcm.  Zentr.,  1920,  91,  II.,  352. 

The  o-nitrophenylpropiolic  acid  test  for  sugar  was 
applied  to  various  tanning  extracts.  A  positive 
reaction  was  given  by  oak  galls,  knoppern,  gambier, 
and  even  by  quebracho,  although  this  contains  very 
little  sugar,  and  also  by  technical  tannin.  A  com- 
mercial solid  quebracho  extract  gave  no  reaction. 
The  positive  reaction  given  by  quebracho  and 
tannin  was  not  caused  by  the  splitting  off  of  sugar 
from  the  tannin  molecules,  but  by  sugar  actually 
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present  as  -mil.  Catechol,  pyrogallol,  gallic  acid, 
cellulose  extract,  formaldehyde,  and  synthetic  tan- 
nins, racfa  as  Neradol  D  and  Nl).  Ordoval  Q,  failed 
to  glTC  the  reaction.  It  is  concluded  that  a  positive 
n  by  tanning  extracts  with  the  reagent 
eannot  he  taken  as  an  indication  of  adulteration 

with  sugar  unless  there  is  additional  evidence,  and 
in  the  case  of  leather  only  when  a  distinctly  deep 
blue  colour  is  obtained  with  the  reagent. — D.  W. 


—  in  acid  tuitl  alkaline  solu- 
Biochem.  J.,  1920,  14,  147— 


Gitalin;  Swelling  of  - 

(ton.     1).  J.  Lloyd. 

L70. 
Imk  propel  it m  reacting  as  an  amphoteric 

colloid  are  discussed.  It  is  held  that  the  structure 
nf  gels  prepared  from  gelatin  is  probably  that  of  a 
framework  of  neutral  gelatin  containing  an  inter- 
stitial fluid  consisting  of  a  .solution  of  an  ionisable 
gelatin  salt.     (Cf.  J.C.8.,  June.)— J.  C.  D. 

Patknts. 

.'  tponge.       W.  11.  Allen,  Detroit.  U.S. P. 
1,386,806,  13.4.20.    Appl.,  13.9.19. 

BfoMOI  is  tanned  by  treatment  with  a  solublo 
chromium  salt. — B.  N. 

Ltather;   Process    for    manufacturing    waterproof, 

tttng    .       W.    Rechberg,    Hersfeld. 

Q.P.  817,418,  3.11.18 

viii.E-TANNKi)  leather  is  treated  with  solutions 
e!  pyridine  bases  and  impregnating  materials  in- 
soluble in  water,  e.g  resin,  asphalt,  petroleum 
Eitch,  bitumen,  or  rubber  dissolved  in  benzene. 
eather  tanned  by  other  processes  is  impregnated  in 
the  same  way  after  re-tanning  with  vegetable  tan- 
ning materials.— D.  \Y. 

Fannin  substitutes;  Manufacture  of .     C.  Graf, 

Cologne.  Ci.P.  317,462,  31.10.16. 
(Jlaihek's  salt,  common  salt,  or  Epsom  salts  are 
added  to  a  mixture  of  sulphite-cellulose  extract  with 
an  aqueous  decoction  of  wood  tar.  Leather  tanned 
with  this  mixture  resembles  that  produced  by  a  pure 
vegetable  tannage,  is  plump,  and  has  a  bright 
colour  with  a  dark  cut. — D.  W. 

Ltather  charcoal;  Preparation  of  high-grade  

fur  hardening  tteel  and  iron,  with  simultaneous 
extraction  of  fat.  M.  Lindner,  Dresden.  G.P. 
306,656,  1  1.1.17.     Addition  to  287,665  (J.,  1916, 

Tun  leather  is  subjected  to  a  fat  extraction  process 
at  140°— 280°  C.  and  under  10—30  atm.  pressure, 
liy  this  means  the  leather  is  disintegrated  and  the 
extraction  of  the  fat  facilitated.  The  nitrogen  con- 
tent of  the  leather  charcoal  is  considerably  in- 
creased by  this  preliminary  fat  extraction. 

— G.  F.  M. 

Adhesives;  Manufacture  of  .       M.  O'Gorman 

and  8.  B.  Schrvver,  London.  E.P.  140,911, 
17.4.19.     (Appl.  9874/19.) 

Proteins  or  alkali-proteins  are  isolated  from  the 
residues  from  the  extraction  or  expression  of  oil 
from  oil-seeds,  especially  hemp  seed  or  castor  beans, 
and  treated  with  suitablo  bases  or  mixtures  of  bases, 
alkaline-earth  hydroxides  or  magnesia,  and 
with  an  alkali  salt  (sodium  fluoride  or  arsenate), 
which  will  react  slowly  with  the  bases  and  form 
alkali  hydroxide,  and  the  resulting  product  is 
mixed  with  dilute  alkali  hydroxide  solution. 

— C.  A.  M. 

Condensation  product  [tanning  agent"];  Soluble 
and  process  of  making  it.  6.  Schmidt,  As- 
signor to  The  Chemical  Foundation,  Inc.  U.S. P. 
1,136.759,  18.4.20.  Appl.,  4.12.13.  Renewed 
3.9.19. 

So  F.P.  462,635  of  1913;  J.,  1914,  326. 


Leather   substitutes.       V..   Miller.        E.P.   141,385,, 
:<.7.16.     (Appl.  9364/16.) 


XVI.    SOILS;    FERTILISERS. 

Soil  acidity  anil  alkalinity;  Determination  of  

h'i  indicators  in  the  field.       K.  T.   Wherry.       J. 
Wish.  Acad.  Sci  .  1930,  10.  217—223. 

I'ii  i--  scale  of  values  for  the  acidity  and  alkalinity  of 
soil  extracts  (J.,  1919,  548  a)  is  used  in  a  method  of 
determining  the  reaction  of  tho  soil  in  field  tests. 
The  following  Beries  of  indicators  is  used  :  bromo- 
phenul  blue,  methyl  red,  bromocresol  purple,  bromo- 
iliymol  blue,  phenol  red,  and  phenolphthaleni. 
About  1 — 2  g.  of  tho  soil  is  shaken  with  5  c.c.  of 
neutral  Bait-free  water,  the  solid  matter  allowed  to 
subside,  and  tho  clear  supernatant  liquid  decanted 
and  tested  with  the  successive  indicators  until  an 
intermediate  colour  is  obtained  with  one  indicator 
or  opposing  extremes  with  two  overlapping  in- 
dicators. The  specific  acidity  or  alkalinity  in  terms 
of  pa  values  mav  then  be  read  from  a  table.  (C/. 
J.C.S.,  June.)— C.  A.  M. 

Lime  requirement  of  a  muck  suit;  Effect  of  aeration 

and  other  factors  on  the  .       S.  S.  Walker. 

Soil  Sci.,  1920,  9,  77—81.     (fif.  Conner,  J.,  1919, 
112a). 

The  lime  requirement  of  a  typical  black  muck  soil 
was  increased  by  air-drying,  but  the  air-dried 
sample  decreased  in  acidity  during  storage.  When 
the  soil  was  kept  moist  and  frequently  stirred  for 
eight  months  the  increase  in  acidity  was  decidedly 
less  than  when  it  was  kept  moist  under  anaerobic 
conditions.  When  the  soil  was  neutralised  with 
calcium  carbonate  and  then  kept  moist  for  8  months 
under  either  aerobic  or  anaerobic  conditions  it  de- 
veloped much  more  acidity  than  did  the  unneutral- 
ised  soil  under  the  same  conditions. — W.  G. 

Soil;  Reaction  of  the  as  influenced  by  the  de- 
composition of  green  manures.  L.  P.  Howard. 
Soil  Sci.,  1920,  9,  27—39. 

There  is  no  indication  that  any  acidity  results  from 
the  use  of  rye  as  a  cover  crop  during  25  years. 
Leguminous  crops,  however,  during  the  same  time 
considerably  increased  the  limo  requirements.  On 
the  other  hand,  from  the  treatment  of  uncropped 
soils  in  the  laboratory  with  equal  weights  of  green 
rye  and  clover  it  was  found  that  the  rye  increased 
the  lime  requirement  about  twice  as  much  as  the 
clover. — W.  G. 

Chlorides    in    soil;   Some   factors   influencing    the 

quantitative  determination  of .    C.  T.  Hirst 

and  J.  E.  Greaves.    Soil  Sci.,  1920,  9,  41—51. 

For  the  estimation  of  chlorides  in  soil  100  g.  of  the 
soil  is  shaken  for  5  mins.  with  500  c.c.  of  water,  and 
the  solution  is  clarified  either  with  2  g.  of  alum  or 
by  filtration  through  a  Pasteur-Chamberland  filter. 
Twenty  c.c.  portions  of  the  clear  filtrate  are  trans- 
ferred to  stoppered  bottles  and  an  excess  of  2V/10 
silver  nitrate  is  added.  After  coagulation  of  the 
silver  chloride  by  shaking  in  the  presence  of  10  c.c. 
of  95%  alcohol,  the  excess  silver  nitrate  is  titrated 
with  ammonium  thiocyanate." — W.  G. 

Nitrifying  [soil]   bacteria;  Isolation  and  study  of 

.     W.  M.  Gibbs.     Soil  Sci.,  1919,  8,  427—481. 

Both  Nitrosomonas  and  Nitrobacter  develop  readily 
on  plates  of  washed  agar  or  silicic  acid  gel,  the 
latter  medium  being  the  more  satisfactory  for  isola- 
ting the  organisms.  Pure  cultures  of  either  form 
of  bacteria  produce  no  visible  growth  when  inocu- 
lated into  bouillon.  The  enrichment  process  with 
both  Nitrosomonas  and  Nitrobacter  can  be  con- 
tinued for  an  indefinite  period  of  time  without  the 
slightest  loss  of  activity  of  the  organisms.    Soil  ex- 
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tracts  used  to  prepare  the  nutrient  solutions  for 
the  cultivation  of  Nitrosomonas  and  Nitrobacter 
did  not  prove  toxic  in  either  case.  Sodium 
chloride  in  a  concentration  of  1"0%  was  very  toxic 
towards  Nitrosomonas. — W.  G. 

Molasses;  Use   of  as  fertiliser   in   Mauritius. 

P.  do  Sornav.    Bull.  Assoc.  Chim.  Sucr.,  1919,  37, 
223—234. 

The  application  of  molasses  to  the  soil  for  cane 
cultivation  has  been  very  generally  practised  in 
Mauritius  since  before  1910.  The  results  both  here 
and  in  Reunion  have  been  very  satisfactory.  The 
sugar  disappears  completely  within  about  a  fort- 
night. The  beneficial  elfects  of  molasses  fertilisation 
are  most  marked  on  plant  canes,  and  diminish  with 
successive  ratoon  crops.  (Cf.  Peck,  J..  1910,  1467; 
Tempany,  J.,  1911,  1463.)— J.  H.  L. 

Patents. 

Superphosphate  manures;  Apparatus  for  manufac- 
ture of .     H.  Jones,  and  E.  Newell  and  Co., 

Ltd.,  Misterton.  E.P.  140,915,  3.5.19.  (Appl. 
11,019/19.) 
Horizontal,  cylindrical  superphosphate  dens  are 
arranged  in  pairs,  and  have  each  a  longitudinal  dis- 
charge opening  in  the  lower  portion  of  one  side, 
provided  with  a  door  which  hangs  away  from  the 
opening  when  opened.  The  openings  in  two  adjoin- 
ing chambers  are  adjacent  and  above  a  common 
channel  in  which  a  conveyor  for  transporting  the 
superphosphate  operates.  A  rotary  excavator  is 
mounted  on  a  carriage  running  on  rails  through  the 
den,  and  the  cutters  of  the  excavator  are  provided 
with  extensions  leading  back  from  the  cutting  edges 
to  form  sweeps  or  carriers.  The  cutters  operate  in 
a  direction  from  the  lower  to  the  upper  edge  of  the 
den  opening. — W.  J.  W. 

Calcium  cyanamide;  Means  of  emptying  the  furnace 

used  in  manufacture  of  crude  .     P.  Diene- 

mann,  Piesteritz.  G.P.  309,173,  14.2.18. 
When  decomposition  is  complete,  the  filled,  conical 
reaction  chamber,  while  still  red  hot,  is  inverted 
so  that  the  cover  is  at  the  bottom,  and  allowed  to 
cool  in  this  position,  i.e.,  with  the  wider  end  down- 
wards. By  this  means  any  burning  on  of  the 
material  on  to  the  sheet-iron  of  the  appliance  is 
prevented. — AV.  J.  W. 

Caustic  alkali  liquors  employed  for  treatment  of 

straw,    etc.;   Utilisation   of  .     W.    Colsman, 

Charlottenburg.  G.P.  316,147,  6.8.16. 
The  black  liquor,  obtained  in  the  treatment  of 
straw  with  alkalis,  is  mixed  with  agricultural  waste 
products  and  exposed  to  the  atmosphere,  by  which 
means  a  stable  fertiliser  is  produced.  The  caustic 
liquors  remaining  in  the  original  material,  together 
with  the  wash-waters,  can  be  utilised  for  irrigation 
purposes. — W.  J.  W. 


XVII.-SUGABS ;  STARCHES;  GUMS. 

Molasses;  Determination  of  fine  grain   [sugar"}   in 

.      E.    O.    von   Lippmann.      Z.    Ver.    deut. 

Zuckerind.,  1919,  44,  527.  Chem.  Zentr.,  1920,  91, 
II.,  498. 
Kalshoven's  method  for  determining  the  quantity 
of  fine  sugar  crystals  in  molasses  (J.,  1920,  126a) 
was  applied  to  15  final  beet  molasses;  the  results  in- 
dicated that  5  contained  between  1  and  5%, 
7  between  5  and  10%,  and  3  between  10  and  13% 
of  sugar  crystals. — J.  H.  L. 

Fermentation;  Spontaneous  alcoholic  of  con- 
centrated sugar  solutions  [by  Zyqosaccharo- 
myces}.  J.  Satava.  Z.  Zuckerind.  Czechoslov., 
1919,  44,  93—97. 

Three   Zygosaccliaromyces    capable   of    fermenting 


55 — 66%  solutions  of  sucrose  have  been  isolated. 
Organism  K  was  found  in  a  beet  factory  covering 
liquor  ("  Klarsel '■")  of  66°  Brix;  its  cells  are  ellip- 
tical or  round ;  it  does  not  liquefy  gelatin ;  and  in 
dilute  solutions  it  ferments  dextrose  rapidly,  and 
maltose  and  sucrose  slowly.  Organism  S  was  ob- 
tained from  beet  factory  syrup  of  55°  Brix ;  its  cells 
are  mostly  oval  or  elongated  and  very  unequal  in 
size;  it  liquefies  gelatin;  and  ferments  dextrose 
rapidly,  maltose  slowly,  and  sucrose  very  slowly. 
Organism  M  was  separated  from  several  samples  of 
marmalades ;  its  cells  are  round  ;  it  liquefies  gelatin ; 
it  ferments  all  the  three  sugars  named  vigorously  in 
dilute  solution;  and  it  imparts  a  pleasant  aroma 
and  taste  to  the  product,  a  property  which  may  be 
utilised  for  improving  the  flavour  of  beet  syrup. 
Pending  further  examination  of  these  yeasts,  they 
are  regarded  as  variations  of  Zygosaccharomyces 
Barkeri  (J.,  1901,  918),  which  has  also  been  found 
by  the  author  to  be  capable  of  fermenting  concen- 
trated sucrose  solutions. — J.  P.  O. 

Caramel;  Determination  of  the  content  of  as 

n  means  of  estimating  the  sugar  lost  by  super- 
heating in  tht  refinery.  T.  Koydl.  Oesterr.- 
Ungar.  Zeits.  Zuckerind.,  1918,  47,  16—39. 

The  author  proposes  to  estimate  the  amount  of 
sugar  lost  during  boiling  by  observing  the  increase 
in  the  colour  of  the  product  due  to  formation 
of  caramel.  Ehrlich's  saccharan  (J.,  1910,  506), 
produced  by  heating  sucrose  to  220°  C.  in  vacuo,  is 
used  as  a  standard,  and  the  solutions  are  examined 
in  a  Stammer  colorimeter.  A  solution  of  saccharan 
containing  10  mg.  in  100  c.c.  reads  2'5°  Stammer; 
and  in  the  production  of  1  part  of  saccharan  4  parts 
of  sugar  is  destroyed.  On  applying  the  method  to 
the  working  of  three  massecuites  obtained  in  the 
manufacture  of  white  sugar,  of  raw  sugar,  and 
of  after-product  sugar,  the  amount  of  sugar 
destroyed  was  found  to  be  0'058,  0037,  and  0'833  ., 
of  the  dry  substance  respectively. — J.  P.  O. 

Sugar  factory  waste  water;  Fermentation  of  

by  yeast.    A.  Kraisv.    Z.  Ver.  deuts.  Zuckerind 
1920,  163—176. 

The  waste  water,  freed  from  pulp,  is  passed  through 
a  series  of  seven  vessels  each  of  about  20  cb.  m. 
capacity.  Each  vessel  is  enclosed  in  a  wooden 
casing,  the  top  of  which  is  provided  with  a  sliding 
panel  for  regulating  the  rate  of  cooling.  Each 
vessel  is  also  provided  with  an  air  injector  for 
agitating  and  aerating  the  contents.  The  first 
vessel  is  filled  with  waste  water  at  30° — 36°  C-,  and 
by  regulating  the  rate  of  cooling,  the  water  passes 
to  the  second  vessel  at  30°  C.  When  the  second 
vessel  is  one-third  filled  its  contents  are  pitched 
with  a  yeast  culture  from  a  1'5%  solution  of  molasses 
containing  lactic  acid.  The  fermenting  liquor 
passes  through  each  succeeding  vessel,  7 — 10  hours 
being  required  to  pass  through  the  whole  series. 
When  the  whole  series  of  vessels  is  in  action,  the 
second  vessel,  or  at  a  later  stage,  the  third  vessel, 
is  pitched  with  fermenting  liquor  from  the  seventh 
vessel  at  a  rate  of  about  20  litres  per  min.  The  first, 
and  subsequently  the  first  and  second  vessels,  serve 
for  sedimentation  of  sand.  The  fermented  liquor 
passes  from  the  seventh  vessel  to  settling  tanks,  and 
the  sediment  of  yeast  etc.  is  pumped  to  filter 
presses,  the  pressed  yeast  fodder  being  kiln-dried 
and  ground.  In  the  Einbeck  factory  2500  kg. 
of  yeast  fodder  is  obtained  weekly  from  2500  cb.  m. 
of  waste  water.  The  process  effects  a  satisfactory 
purification  of  the  waste  water;  practicallv  all  the 
sugar  (about  0'23%)  and  about  90%  of  the  total 
dissolved  solid  matter  are  removed.  The  yeast 
fodder  contains  rather  a  high  proportion  of  ash 
(over  30%),  but  is  richer  in  nitrogen  than  the 
pulp  or  dried  slices;  it  is  estimated  to  contain  5'8% 
of  yeast.— L.   E. 
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Mriizr  ' in  honey.      C.  8. 

Hudson  and  8.   F.  Sherwood.     J.  Amor.   Chem. 
I,  42.  116—125. 
\  mvnsv  thai  Forms  on  Douglas  fir  trees  in  British 
Columbia  during  summer  droughts  contains  meli- 
i       1918,    710a),   nncl    under   certain 
i   this   manna   is  collected   by   the  bees   and 
.irmly  melizitose  appears  in  the,  honey,  some- 
■i  considerable  amount.     Melisitose  h 

ted  m  other  samples  of  honey.     When  a 

roportion  of  melizitose  is  prcsont  in  honey,  it 

readily  separates  in  the  crystalline  state;  otherwise 

idiest  method  of  isolating  tho  trisaccharide 

da  on  fermenting  away  tho  other  sugars  with 

11.  W. 

Cdlouobwst.  11.  Ost  and  K.  Proeiegel.  Z.  angew. 
Chem.,  1920,  33,  100. 

\   M  w    hiose.   celloisobiose,   C1:H,,0,,,  ha.s  lnvn  iso- 
lated from  the  product  of  acetylation  of  cellulose 
in  proaenoe  of  considerable  quantities  of  sulphuric 
■:    15°— 30°  C.     It  forms  tin.-  needles  with  a 
slightly  sweet  taste  which  melt  indefinitely  at  165° — 
C.   with  evolution  of  gas;  [a]  =  4-23°  in  aque- 
ous solution.     Its  reducing  power  is  91)       of  that  of 
maltose      It   i-  not  fermented  by  top-fermentation 
liut  readily  yields  dextrose  when  treated  with 
hydrochloric  acid.    (C/.  J.8.C.,  i.,  123.)— .1.  K. 

Starch;  Supposed  fission  of by  formaldehyde. 

M.  Jacoby,  W.  von  Kaufraann,  A.  Lewite,  and 
II  Ballinger.  Ber.,  1920,  53,  681— 685. 
A  UPll  to  Woker's  recent  criticisms  (J.,  1920,  77  O 
The  simple  explanation  of  the  supposed  diastatic 
action  or  formaldehyde  lies  in  the  fact  that  the 
latter  forms  a  loose  addition  compound  with  starch 
(which  does  not  give  a  blue  coloration  with  iodine), 
and  also  modifies  the  physical  properties  of  the 
colloid;  precipitation  with  alcohol,  or  with  numer- 
trolytes  which  behave  similarly,  yields  un- 
hanged Btarch  which  under  no  conditions  has  suf- 
iered  diastatic  degradation. — H.  W. 

Molasses  as  fertiliser.    Do  Sornay.    See  XVI. 

Patents. 

Centrifugal  machine  [f"r  sugarJL  A.  H.  Gibson, 
Salt  Lake  City.  U.S. P.  1,336,779,  13.4.20.  Appl., 
1     i  15.    Renewed  2-5.6.19. 

V  cKNTitnvoAL  basket  is  carried  by  a  vertical  rota- 
ting shaft,  and  is  provided  with  a  bottom  movable 
rerticaily,  which  is  normally  closed.  Means  are 
provided  above  the  basket,  to  raise  and  lower  tho 
bottom   hy  the  differential  rotation  of  the  basket 

uid  the  said  means.  The  bottom  carries  scrapers 
projei  ting  upwards  into  the  basket   which  engage 

o.d  remove  the  deposit  of  sugar  on  the  side  walls 
when  the  bottom  is  lowered. — W.  F.  F. 

Beet  juices;  Process  for  the  clarification  of  . 

B     Psenicka.      G.P.   318,654,    19.3.18.       Conv., 
80.4.17. 

Raw  beet  juice  is  mixed  with  sufficient  saturation 
-cum  to  impart  a  neutral  or  only  slightly  acid  or 
alkaline  reaction,  and  the  mixture  heated,  a  floccu- 
lent  precipitate  thus  forming  which  can  readily  bo 
i  off.  Subsequently  the  juice  is  treated  with 
the  necessary  amount  of  lime,  and  carbonated  as 
usual.     Advantages  claimed  are  that  the  separation 

■Proteins  and  other  non-sugars  is  more  complete, 
and  the  amount  of  incrustation  in  the  heaters  and 
evaporators  is  less,  than  in  the  ordinary  procedure. 

'  f.  J.,  1919    592  i.)     J.  P    0. 

and  like  crushing  mills.  J.  Miller,  and 
'■  Fletcher  and  Co.,  Ltd  K.P.  1  11 .078,  8.K.16. 
(Appl.  11,167/16.) 


XVIII.-FERMENTATION  INDUSTRIES. 

Wine  ;  Influence  of  curious  substances  on  the  satura- 
tion  of  wtth    ctilciitin    sulphate.        A.   Born- 

it.      Staz.    Sperim.    Agrar.    Ital.,    1919,    52, 
ll.i     360.     Chem.  Zentr.,  1920,  91,  II.,  466. 

Tui-:  amount  of  calcium  sulphate  dissolved  varies 
with  the  quantity  ol  mure  present,  but  the  influence 
of  tho  stalks  alone  is  quite  small.  Addition  of  1% 
of  calcium  sulphate  was  always  found  sufficient  for 

Saturation.      The    amount   dissolved    increases    with 

i  ise  in  temperature  to  a  certain  degree.  Saturation 
is  attained  in  a  short  timo  by  frequent  stirring. 
The  alcohol  formed  during  fermentation  causes  tho 
separation  of  a  part  of  tho  dissolved  calcium  sul- 
phate.— J.  H.  L. 

Formic  acid;  Production  of by  yeasts  in  vieiha 

containing  amides.        P.   Thomas.       Ann.   Inst. 
Pasteur,  1920,  34,  162—176. 

I'liK  volatile  acidity  produced  during  the  cultun  of 
yeast  on  media  containing  acetamide  (J.,  1920, 
77  a)  is  due  partly  to  formic  acid  and  partly  to 
acetic  acid  formed  during  tho  fermentation.  Tho 
total  volatile  acidity  and  the  relative  proportion 
of  tin  two  acids  vary  with  tho  conditions.  (Ci. 
J.C.S.,  June.)— W.  G. 

.lcefone  and  n-butyl  alcohol;  Intermediate  sub- 
stances produced  in  fermentation  method  for  pre- 
paration of .    J.  Reilly,  W.  J.  Hiekwbottom, 

F.  It.  Henley,  and  A.  C.  Thaysen.     Biochem.  .1  , 
1920,  14,  229—251. 

The  chief  intermediate  products  appear  to  bo  acetic 
and  butyric  acids.  Tho  possible  mechanism  of  the 
formation  of  acetone  and  n-butyl  alcohol  during 
this  fermentation  process  is  discussed.  Lactic  acid 
may  be  produced  in  an  infected  mash.  (fif.  J.C.S., 
June.)— J.  C.  D. 

Soya  bean  urease.  A.  W.  Dox.  Amcr.  J.  Pharm., 
1920,  92,  153—157. 

Thk  urease  activity  of  soya  beans  of  different  varie- 
ties and  crops  was  determined  by  mixing  1  g.  of 
the  powdered  seed  with  15  c.c.  of  water  and  10  c.c. 
of  1%  urea  solution,  and  titrating  the  liberated 
ammonia  after  30  mins.  at  40°  C.  Tho  amounts 
of  JV/10  hydrochloric  acid  required  by  37  samples 
ranged  from  11"1  to  202  c.c.  Tho  differences  in 
tho  urease  activity  shown  by  different  varieties 
of  the  beans  did  not  stand  in  any  relationship  to  the 
protein  content  or  germinating  power  of  the  seed. 

— C.  A.  M. 

Alcohol i metric  tables  applicable  to  alcohol  de- 
natured with  wood  spirit  and  naphtha.  (). 
Cheneau.  Bull.  Assoc.  China.  Sucr.,  1919,  37, 
213—222. 

Fermentation  of  concentrated  sugar  solutions. 
Satava.    See  XVII. 

Sugar  factory  waste  water.    Kraisy.    See  XVII, 

Starch  an<t  formaldehyde.  Jacobv  and  others.  See 
XVII. 

/i'i/i    in   {impc   must.     Mathicu.     See  XXIII. 

Patents. 

Distillery    mashes,     Acidification    of    .      H. 

Kaserer.    G.P.  317,998,  30.10.17.    Conv.,  2.11.16. 

Sru'iiiTK-cELLCLOSE  waste  liquors  are  employed  for 
acidification,  and  fermentation  is  conducted  as 
usual. — J.  II.  L. 

Fat  from  mould-fungi.    G.P.  306,365.    .See  XII. 

■  2 


422  A 


Cl.  XIXa.— FOODS. 


[June  15.  1920. 


XIXa.-F00DS. 


Baking  properties  of  flours.  T.  von  Fellenberg. 
Mitt.  Lebensmittelunters.  u.  Hyg.,  1919,  10,  229— 
260.  Chera.  Zentr.,  1920,  91,  II.,  412—113. 
A  study  was  made  of  the  baking  properties  of  arti- 
ficial flour  mixtures  made  up  of  10%  of  a  protein 
(gliadin,  glutenin,  egg  albumin,  casein,  or  gelatin), 
86%  of  starch  (from  wheat,  rye,  maize,  rice,  or 
potatoes),  and  the  balance  of  sugar  and  mineral 
salts.  In  working  them  into  dough  1'5%  of  sodium 
chloride  and  2%  of  yeast  were  added.  The  dough 
was  allowed  to  ferment  for  3  hours  at  32°  C.  and 
then  baked  at  130°— 135°  C.  Comparative  experi- 
ments were  also  made  on  commercial  flours,  and 
the  effect  of  baking  powders  was  investigated.  The 
following  conclusions  are  drawn  : — The  baking  pro- 
perty of  flour  is  chiefly  due  to  gliadin,  which  alone 
determines  the  increase  in  volume.  Differences  in 
the  gliadin-content  account  for  the  superiority  of 
wheat  flour  over  rye  flour  and  of  this  over  barley 
flour.  Substitution  of  egg  albumin  or  gelatin  for 
gliadin  gives  fluid  doughs  which  cannot  be  kneaded; 
with  egg-albumin  the  dough  rises  well,  but  not  with 
gelatin.  Casein  gives  a  dense  bread,  and  with 
pectin  the  dough  does  not  rise.  The  baking  pro- 
perty of  flour  is  also  affected  by  the  kind  of  starch 
present,  wheat  starch  being  the  best.  Addition  of 
lecithin  increases  the  volume  of  the  loaf,  but  solu- 
ble polysaccharides  impair  the  baking  properties. 
Two  stages  may  be  distinguished  in  bread-making, 
viz.,  the  fermentation  of  the  dough  and  the  baking 
process  proper.  The  larger  the  proportion  of  bran 
in  a  flour,  the  higher  will  as  a  rule  be  the  acidity, 
the  protein  content,  and  the  proteolytic  activity  of 
the  flour;  with  increase  in  these  factors  the  gluten 
becomes  more  fluid  during  fermentation  of  the 
dough,  the  duration  of  fermentation  is  lessened, 
and  the  volume  of  the  loaf  increased.  In  the  case 
of  bread  made  with  the  aid  of  baking  powders,  with- 
out fermentation  of  the  dough,  the  volume  varies 
directly  with  the  elasticity  and  extensibility  of  the 
gluten  and  the  capacity  of  the  flour  for  retaining 
water,  and  inversely  with  the  stiffness  of  the  dough. 
It  depends  upon  the  content  of  proteins,  especially 
gliadin,  and  is  unfavourably  affected  by  soluble 
polysaccharides.  The  capacity  of  the  flour  for  re- 
taining water  depends  on  the  presence  of  substances 
which  dissolve  and  swell  in  water,  viz.,  proteins, 
soluble  carbohydrates,  husk  constituents,  and 
mineral  salts. — J.  H.  L. 

Potatoes;  Melanin-value  of .      H.  Haehn.    Z. 

Spiritusind.,  1920,  43,  90—91,  104,  111—112. 

The  rapid  darkening  which  occurs  in  the  juice  of 
sliced  or  pulped  potatoes  is  mainly  due  to  the  for- 
mation of  melanin  by  the  action  of  tyrosinase  on 
tyrosine.  A  summary  of  the  literature  of  the  sub- 
ject is  given.  The  darkening  is  much  more  pro- 
nounced with  some  kinds  of  potatoes  than  with 
others.  It  may  be  expressed  quantitatively  by  the 
melanin-number  determined  as  follows :  — 51b.  of 
potatoes  is  washed,  peeled,  and  pulped,  and  the 
juice  is  separated  by  a  hand-press  and  freed  from 
suspended  matter  and  starch  granules  by  centri- 
fuging.  About  1  hour  after  pulping  the  juice  is 
slightly  acidified  with  acetic  acid,  heated  to  boiling, 
and  filtered  from  coagulated  proteins.  Ten  c.c.  is 
diluted  to  100  c.c,  and  1C  c.c.  of  the  diluted  juice 
is  treated  with  1  c.c.  of  10%  sulphuric  acid  and 
oxidised  in  the  warm  with  2V/500  permanganate 
solution  until  decolorised.  The  number  of 
c.c.  of  the  permanganate  solution  required  to 
decolorise  10  c.c.  of  the  diluted  juice  is  the 
melanin-number  of  the  fresh  juice.  If  the 
fresh  juice  is  treated  with  0'3%  of  sodium  fluoride 
and  left  to  stand  for  24  hours  the  proportion 
of  amino-acid  nitrogen  present  increases  owing  to 
autolysis,    and    the    melanin-number    is    increased. 


The  difference  between  the  melanin-numbers  before 
and  after  this  24  hours'  autolysis  is  designated  the 
autolytic  value.  For  16  different  strains  of  potatoes 
tested  the  melanin-numbers  of  the  fresh  juices 
ranged  from  5-8  to  17'5,  and  of  the  autolysed  juices 
from  8'7  to  21"3,  the  autolytic  values  ranging  from 
1"6  to  131.  After  storage  for  6  months  potatoes 
show  much  higher  autolytic  values;  the  proportion 
of  amino-acids  increases  during  storage,  whilst  that 
of  tyrosinase  diminishes.  If  the  fresh  juice  is 
rendered  slightly  alkaline  before  the  24  hours'  auto- 
lysis, the  melanin-number  found  after  autolysis 
is  appreciably  higher  than  when  the  reaction  of  the 
juice  remains  acid,  especially  in  the  case  of  potatoes 
which  have  been  stored. — J.  H  L. 


Foodstuffs;    Estimation    of    water    in    .      K. 

Scheringa.       Pharm.  "Weekblad,  1920,  57,  398— 

403. 
Tests  made  with  meal  (potato,  wheat,  and  bone), 
milk  powder,  apples,  carrots,  jam,  bread,  cheese, 
etc.,  showed,  in  certain  cases,  slightly  higher  results 
when  the  water  was  determined  by  drying  at  110° 
or  120°  C.  than  when  it  was  determined  by  distil- 
lation with  xylol  (b.p.  up  to  140°  C.).— W.  J.  W. 

Vitamine;    Water-soluble    ■ in    milk.       T.    B. 

Osborne  and  L.  B.  Mendel.    J.  Biol.  Chem.,  1920, 
41,  515—523. 

The  authors  claim  that  larger  quantities  of  milk 
(16  c.c.  per  day)  are  necessary  to  supply  the  vita- 
mines  for  the  growth  of  rats  than  was  found  by 
Hopkins  (J.  Physiol.,  1912,  44,  425).— J.  C.  D. 

Vitamine;  Fat-soluble in  plant  tissues.     T.  B. 

Osborne  and  L.  B.  Mendel.    J.  Biol.  Chem.,  1920, 
41,  549—565. 

The  value  of  certain  dried  vegetables  as  sources  of 
fat-soluble  A  is  as  high  as  that  of  butter-fat.  Thus 
normal  growth  in  rats  may  be  obtained  when  the  A 
vitamine  is  supplied  in  the  form  of  0T  g.  of  dried 
tomato  daily.  The  liability  of  fat-soluble  A  to  de- 
struction by  heat  reported  by  Steenbock  and  others 
(J.,  1918,  712  a)  and  Drummond  (J.,  1919,  435  a)  is 
not  confirmed. — J.  C.  D. 

Fruit  juices;  Antiscorbutic  properties  of  concen- 
trated — — .  A.  Harden  and  R.  Robison.  Bio- 
chem.  J.,  1920,  14,  171—177. 
Orange  juice  may  be  concentrated  to  dryness  by  a 
vacuum  process  at  low  temperature  without  any 
appreciable  reduction  iu  its  antiscorbutic  property. 
This  method  might  be  employed  commercially  for 
the  preparation  of  a  stable  product  containing  a 
high  concentration  of  the  antiscorbutic  vitamine. 

—J.  C.  D. 

Vegetable  and  fruit  juices;  Effect  of  heat  on  anti- 
scorbutic value  of .  E.  M.  Delf.  Biochem.  J., 

1920,  14,  211—228. 
The  destruction  of  the  antiscorbutic  accessory  factor 
by  heat  is  not  so  rapid  as  was  previously  believed. 
Autoclaving  the  juice  of  cabbages,  swedes,  and 
oranges  at  temperatures  up  to  130°  C.  causes  a  cor- 
responding loss  of  the  vitamine,  but  in  the  case  of 
orange  juice  it  is  not  serious.  The  stability  of  the 
antiscorbutic  factor  in  orange  juice  is  remarkable, 
and  does  not  appear  to  be  entirely  due  to  the 
presence  of  a  high  percentage  of  free  acid.  It  is 
probable  that  destruction  of  the  antiscorbutic  pro- 
perty of  fruit  and  vegetable  juices  by  heat  is  much 
less  when  air  or  oxygen  is  absent.  These  observa- 
tions have  an  important  bearing  upon  the  processes 
emploved  in  the  preservation  of  fruit  and  vege- 
tables.—J.  C.  D. 

Vegetables;  Losses  incurred  in  cooking  of .    //. 

Green  vegetables.     H.  Masters  and  P.  Garbutt. 

Biochem.  J.,  1920,  14,  75—90. 
The  addition  of  a  small  quantity  of  alkali  to  the 
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water  employed   in  rooking  green  vegetables  has 

nut  only  a   marked  effect  upon  tho  colour,  but  also 

■  1.-.  r«  .i-.  -  both  ill.-  time  reqaired  for  Booking  and  the 

losses  incurred.     No  such  effects  were  observed  when 

salt  was  added.     The  addition  of  a  small  amount 

nf  UMnoniam  carbonate,  to  the  water  employed  for 

ibles    has    a    1» nclicial    in lliunce    on 

the  i  oloui       i    (     D 

[ires  of  cofj  mbstitutet 

and    m    caffeine-free    coffee;    Determination    of 

.     K.  Vautier.     Mitt,  l.chensmittelunters.  u. 

Hvg.,    I'M'i     10,   273—277.     Chem.   Zontr.,    L990, 
91.11.111 

thod  previously  described  (J.,  1918,  71'2  a) 
is  not  applicable  when  the  amount  of  caffeine 
present  is  v.  r>  small.  In  such  cases  it  is  advieablo 
in  decompose  the  crude  caffeine  obtained  by  ethereal 
extraction,  by  Kjeldahl's  method  (1  c.c.  of  N /10 
icid  0-00485  g.  of  anhydrous  or  000530  g.  of 
bydrated  caffeine).  If  necessary  the  crude  caffeine 
may  tirst  be  partially  or  completely  purified,  e.g., 
after  removal  of  fats  (loc.  cit .)  its  aqueous  solution 
is  treated  »iih  01 — 02  g.  of  sodium  carbonate  to 
tix  the  amnio  acids,  ami  alter  evaporation  and  com- 
plete drying  the  caffeine  is  extracted  in  the  pur© 
state  by  chloroform. — J.  II.  L. 

factory  icaste  water.    Kraisy.    See  XVII. 

Precipitant  for  proteins.     Marie.    See  XXIII. 

Amino-acid*.    Tague.    See  XXIII. 

Crude  fibre.    Clemens.    See  XXIII. 

Patents. 

Oil  takes  and  tlie  like;  Process  and  apparatus  for 

adapting    for    human    food.      K.    Erelev, 

Nijniegen.        K.P.      128,216,      11.6.19.      (Appl. 
1I.72H    19.)    Conv.,  1.8.17. 

r'lsn.v- ground,  dried  oil  cake  or  the  like  is  ex- 
I  with  a  fat  solvent,  tho  residue  is  ground, 
dried  and  extracted  with  absolute  alcohol.  The  sol- 
ire  recovered  for  further  use  by  distillation, 
and  fats,  carbohydrates,  lecithin,  etc.,  may  be  re- 
covered from  the  extracts.  The  extractions  are  car- 
ried out  by  treating  the  material  with  a  counter- 
current  of  the  solvent,  and  two  types  of  suitable 
apparatus  are  described. — L.  A.  C. 

CtUulosic   material;   Transformation    of  into 

easily  digestible  fodder.    F.  Lehmann,  Gottingen. 
Q.P.    v i7,616,  16.7.16. 

Aim  the  material  has  been  decomposed  by  heating 
with  alkalis,  a  part  of  the  cellulose  is  oxidised  to 
acids  for  the  purpose  of  neutralising  the  alkali. 
Oxidation  may  be  effected  by  means  of  air  or  oxidis- 
ing agents  such  as  sodium  peroxide  or  potassium 
nitrate,  and  oxygen-carriers  such  as  iron  or 
manganese  salts  may  be  used.  Palatable  fodder  is 
thus  produced  even  when  8 — 10%  of  soda  is  used. 

—J.  H.  L. 

Cellulnsic  plant  materials;  Production  of  foodstuffs 

or  fodder  from,  .     P.   Strahl,   Berlin.     G.P. 

Ml  7,111,  20.7.17. 

Aim  the  material,  e.g.,  straw,  husks,  etc.,  has 
been  decomposed  bv  alkali  hydroxides,  alkaline 
earths,  or  mixtures  thereof,  the  alkali  is  neutralised 
by  addition  of  a  vegetable  or  amylaceous  material  or 
juice  which  has  been  subjected  to  lactic  fermenta- 
tion.— J.  H.  L. 

Milk;  Preventing  the  souring  of .    R.  Marcus, 

Frankfort.     G.P.  317,874,   13.4.17. 
Mii.k  is  treated  with  pure,  sterilised,  inert  colloids, 
inch  as  silicic  acid  (5 — It)  i),  clay  or  alumina,  in  the 
form  of  powder  or  lumps. — J.  H.  L. 


Bassia  seeds;  Manufacture  of  edible  products  from 

ami  especially  from  compressed  residues  of 

MM.  Ilolstem-Oelwerki'  (i.m.b.H.,  Altona. 
Q  P.  318,413,  26.9.16.  Addition  to  250,144 
'i  -  P  1,030,674,  and  K.P.  23,595  of  1911;  J., 
1912.  697,  1098). 

TEH  Comminuted  seeds  or  pressed  cake,  mixed  with 
water  and  slightly  acidified,  are  heated,  it'  ne.  i 

under  pressure,  to  decompose  and  precipitate  the 
sapotoxins  and  bitter  substances  and  saccharify  the 
starch.  The  material  is  then  dried  and  extracted, 
first  with  dilute  cold  alcohol  and  then  with  strong 
warm  alcohol.  After  the  heating  the  liquid  may  be 
separated  from  tho  solid  residue,  and  converted  into 
syrup,  caramel,  or  coffee  substitute,  whilst  the  re- 
sidue, extracted  as  described  above,  can  !>.•  used  as 
fodder.  The  process  can  be  applied  al,so  to  horse- 
chestnuts,  acorns,  beans,  etc.— J.  11.  L. 


XIXb.- WATER  PURIFICATION; 
SANITATION. 

Boiler- feed  water;  Substitutes  for  sodium  carbonate 

for  softening .     C.  Braungard.    Chom.-Zeit., 

1920,  44,  334—335. 

The  procedure  to  bo  adopted  when  using  sodium  or 
potassium  hydroxide,  potassium  carbonate,  or 
barium  hydroxide  as  substitutes  for  sodium  carbon- 
ate in  the  treatment  of  various  types  of  boiler-feed 
water  is  described. — C.  A.  M. 

Clay   tut  pensions  and  silicic  acid;   Coagulation  of 

.     O.M.Smith.     J.  Amer.  Chem.  SoC.,  1920, 

42,  460 — 172. 

Many  natural  surface  waters  in  the  Mississippi 
valley  contain  colloidal  clay  and  silicic  acid,  and  ex- 
periments were  made  on  tho  precipitation  of  such 
colloidal  solutions  and  suspensions.  Silicic  acid  is 
not  precipitated,  from  a  solution  containing  184  pts. 
SiO,  per  million,  by  0'07iV  concentration  of  various 
alkali  salts,  magnesium  bicarbonate  and  sulphate, 
barium,  calcium,  ferric  and  aluminium  chlorides, 
aluminium,  ferrous  and  ammonium  sulphates,  but 
is  precipitated  by  sodium  hydroxide  0'099iV,  calcium 
hydroxide  and  barium  hydroxide  0'0019A",  and  col- 
loidal iron  00045A'.  For  the  precipitation  of  silicic 
acid  by  alkali  in  the  presence  of  aluminium  salts  the 
optimum  hydrogen  ion  concentration  is  1x10".  If 
the  alkali  is  added  all  at  once,  the  silicic  acid  pre- 
vents the  precipitation  of  aluminium  hydroxide, 
apparently  by  acting  as  a  protective  colloid.  The 
presence  of  divalent  cations  destroys  this  protective 
power.  For  the  coagulation  of  clay  suspensions,  tho 
order  of  efficiency  of  tho  electrolytes  examined  was: 
aluminium  sulphate,  calcium  and  barium 
hydroxides,  calcium  chloride,  magnesium  sulphate, 
magnesium  and  calcium  bicarbonates.  The  alumin- 
ium cation  is  5  times  as  effective  as  the  calcium  or 
barium  ion.  Sodium  hydroxide,  carbonate,  and  sul- 
phate at  first  retard  coagulation  when  aluminium 
sulphate  is  added  to  a  clay  suspension.  As  tho  quan- 
tity of  aluminium  sulphate  is  increased,  there  is  at 
first  increased  dispersion,  then  coagulation,  fol- 
lowed by  renewed  dispersion  and  a  final  coagulation. 
The  presence  of  silicic  acid  has  in  all  cases,  whatever 
salts  may  be  present,  a  retarding  influence  on  the 
coagulation  of  clay  suspensions. — E.  II.  It. 

Sewage  purified  by  the  activated  sludge  process; 

Action  of  the  bacteria  of on  proteins,  urea, 

and  nitrates.  P.  Courmont  and  A.  Itochaix. 
Comptes  rend.,  1920,  170,  967—970. 
The  proteolytic  properties  of  the  seven  species  of 
bacteria  found  in  the  effluent  from  sewage  purified 
by  the  activated  sludge  process  are  either  absent  or 
very  reduced.  Only  with  B.  SubtUtS  was  any  posi- 
tive result  obtained.  Three  out  of  the  seven  species 
ferment  urea  ;  II.  subtilis  exerts  a  slight  action,  and 
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the  other  three  are  without  action  on  urea.  Five 
out  of  the  seven  species  are  direct  denitrifying 
agents  as  shown  hy  their  action  on  potassium 
nitrate.— W.  G. 

[Sewage']   sludges;  Action  of  activated  .      F. 

Dienert,     F.     Wandenbulke,     and     M.     Launey. 

Comptes  rend.,' 1920,  170,  1089—1092. 
By  varying  the  amount  of  activated  sludge  used  it 
was  found  that  the  ratio  of  ammonia  destroyed  to 
the  dry  weight  of  sludge  introduced  diminishes  as 
the  amount  of  sludge  used  increases.  This  process 
of  purification  rapidly  yields  an  effluent  free  from 
ammonia  and  putrefactive  matter,  but  the  reduc- 
tion of  the  number  of  germs  is  apparently  very 
variable. — W.  G. 

Sterilising  ■power  of   acids,     E.   Aubel.     Comptes 

rend.,  1920,  170,  970—972. 
A  comparison  of  the  action  of  certain  organic  and 
inorganic  acids  on  the  pyoeyanic  bacillus  shows  no 
preponderating  influence  of  the  cations.  The 
nature  of  the  acids  seems  to  play  an  important  part. 
The  organic  acids  used  (formic,  acetic,  oxalic,  tar- 
taric, lactic)  show  increased  toxicity  with  decrease 
in  molecular  weight  and  were  more  active  than  the 
inorganic  acids  (sulphuric,  phosphoric,  hydro- 
chloric, nitric).  Sulphuric  acid  apparently  has 
some  specific  action. — W.  G. 

Carbon  monoxide ;  Removal  of from  air.    A.  B. 

Lamb,  W.  C.  Bray,  and  J.  C.  W.  Frazer.    J.  Ind. 

Eng.  Chem.,  1920,  12,  213—221. 
Of  many  substances  (ozone,  palladium,  mercuric 
oxide  and  chromic  acid,  silver  oxide,  silver  per- 
manganate, copper  oxide  and  cobalt  oxide,  etc.) 
examined  as  absorbents  or  catalytic  oxidisers  of 
carbon  monoxide,  the  best  consisted  of  a  mixture 
of  manganese  dioxide,  50,  copper  oxide,  30,  cobalt 
oxide  (Co203),  15,  and  silver  oxide,  5%  ;  this  mix- 
ture is  known  as  "  Hopcalite  I."  The  manganese 
dioxide  was  prepared  by  the  action  of  manganese 
sulphate  on  potassium  permanganate  in  sulphuric 
acid  solution ;  the  silver  oxide  was  precipitated  in 
the  mixed  sludge  of  the  other  oxides.  After  wash- 
ing, the  whole  mixture  was  collected  on  a  filter, 
kneaded,  dried,  and  ground.  The  granular  mix- 
ture thus  obtained  removes  more  than  90%  of 
carbon  monoxide  from  a  0'25%  carbon  monoxide- 
air  mixture  at  ordinary  temperature ;  it  appears 
to  act  for  an  indefinite  period  when  the  air  is  dry. 
For  practical  use  in  gas-mask  canisters  it  is  neces- 
sary to  provide  a  preliminary  calcium  chloride 
drying  chamber;  the  "  life"  of  the  absorbent  then 
depends  on  that  of  the  drier. — W.  P.  S. 

Charcoal;    Behaviour    of    with    respect    to 

chlorine.  G.  S.  Bohart  and  E.  Q.  Adams.  J. 
Amer.  Chem.  Soc,  1920,  42,  523—544. 
Two  processes  take  place  during  the  passage  of 
chlorine  through  charcoal,  viz.,  absorption  or  ad- 
sorption, which  cannot  be  distinguished,  and  cata- 
lytic formation  of  hydrochloric  acid.  According  to 
the  conditions,  chlorine  or  hydrochloric  acid  may 
first  appear  in  the  emerging  gas  when  the  charcoal 
has  become  saturated;  the  period  during  which  the 
transmitted  gases  are  free  from  either  is  called  the 
service  time  of  the  charcoal.  The  service  times  of 
different  charcoals  could  not  be  correlated  with 
their  apparent  densities.  For  any  one  charcoal  the 
service  time  increases  more  rapidly  than  the  depth 
of  the  absorbing  layer.  Charcoals  with  the  greatest 
chlorine  capacity  have  the  greatest  catalytic 
activity  for  the  formation  of  hydrochloric  acid.  The 
proportion  of  hydrochloric  acid  formed  increases 
with  increasing  moisture  content  of  the  gases,  but 
the  service  time  of  the  charcoal  passes  through  a 
minimum,  in  the  case  of  a  gas  stream  containing  air 
and  chlorine  in  the  ratio  500:1,  when  the  gases  are 
50%   saturated.       Below  12"5°  C.  chlorine  appears 


first  in  the  transmitted  gases;  above  this  tempera- 
ture hydrochloric  acid.  The  service  time  is  at  a 
minimum  between  0°  and  12'5°  C.  Reduction  of 
pressure  has  little  or  no  effect.  Exposure  to 
chlorine  followed  by  heating  to  redness  increases 
the  chlorine  capacity  of  charcoal. — E.  H.  R. 

Chloropicrin  and  carbon  tetrachloride ;  Velocity  of 

adsorption  of  ■  by  charcoal.     H.  S.  Harned. 

J.  Amer.  Chem.  Soc,  1920,  42,  372—391. 
The  velocity  of  adsorption  was  measured  by  ex- 
posing a  known  weight  of  charcoal  to  the  vapour,  at 
low  pressure,  for  a  definite  time,  and  determining 
the  amount  adsorbed  by  the  increase  in  weight  of 
the  charcoal.  To  obtain  reproducible  results  it  was 
necessary  to  heat  the  charcoal  in  a  vacuum  to  700° 
C,  cool  in  a  vacuum,  expose  to  the  vapour  under 
examination  and  again  heat  to  700°  C.  in  a  high 
vacuum.  With  charcoal  thus  treated  the  adsorp- 
tion velocity  is  a  maximum,  and  the  results  are  ex- 
pressed by  the  equation  m  =  l/t  log  A  I  (A  -K),  where 
K  is  the  amount  adsorbed  per  grm.  of  charcoal  in 
time  t ,  A  is  the  amount  adsorbed  when  t  is  infinitely 
long,  and  m  is  a  constant. — E.  H.  R. 

Mustard  gas;  Minimum  effective  concentration  of 

.     C.  I.  Reed.     J.  Pharm.  Exp.  Ther.,  1920, 

15,  77—80.  ' 
Mustard  gas  at  a  concentration  of  0'0005  nig.  per 
litre  will  produce  definite  reaction  in  the  human  eye 
in  less  than  an  hour's  exposure. — J.  C.  D. 

Sugar  factory  waste  v;ater.     Kraisy.     See  XVII. 

Patents. 

Water;  Treatment  of  after  lime  purification. 

317,720,    18.7.18. 


G.P. 


A.    Schreier,     Vienna. 

Conv.,  22.5.18. 
The  water  is  subjected  to  the  action  of  cold  or  warm 
air  or  other  gases  containing  carbon  dioxide  to 
eliminate  excess  of  lime,  and  is  then  treated  with 
base-exchanging  substances. — W.  J.  W. 

Water;  Preparation  of  a  purifying  agent  for . 

Perniutit-A.-G.,  Berlin.  G.P.  318,145,  4.7.13. 
Porous  organic  or  inorganic  substances,  such  as 
pumice,  lava,  broken  porcelain,  clinker,  coke,  char- 
coal, wood  wool,  sawdust,  cork,  or  corkflour  are 
saturated  with  an  alkaline  silicate,  then  treated 
with  hydrochloric  acid,  and  finally  washed  with  an 
alkaline  solution.  Colloidal  silicic  acid  is  by  this 
means  precipitated. — W.  J.  W. 

Separating     liquid    from     solid    matter    \_sewaye 

sludge'];  Apparatus  for   .     F.   J.   Schwable, 

Assignor  to  French  Oil  Mill  Machinery  Co., 
Piqua.  U.S. P.  1,308,918,  8.7.19.  Appl.,  16.7.17. 
The  sludge  is  pumped  into  upright  separating  bags 
of  pervious  material  suspended  side  by  side  in  a 
frame  with  fixed  end  walls.  Between  the  separating 
bags  are  compression  bags  which  may  be  expanded 
by  pneumatic  or  hydraulic  pressure,  thus  compress- 
ing the  separating  bags  and  forcing  out  liquid  from 
the  sludge.  The  bottoms  of  the  separating  bags  are 
normally  closed  but  may  be  opened  to  discharge  the 
solid  residue. 

Lime  and  sulphur  product ;  Dry and  method  of 

making  the  same.  O.  F.  Hedenburg,  Pittsburgh, 
Assignor  to  F.  O.  Moburg,  Toledo.  U.S.P. 
1,336,957,  13.4.20.     Appl.,  20.11.18. 

A  solution  of  lime  and  sulphur  is  evaporated  to  a 

point    at    which    the    concentrated    product    will 

solidify  on  cooling. — W.  J.  W. 

Preserving  matter;  Process  for  -.     F.  S.  Bene- 

nati.  E.P.  127,559,  5.4.19.  (Appl.  8637/19.> 
Conv.,  31.5.18. 

See  U.S.P.  1.292,401  of  1919;  J.,  1919,  335  a. 

Absorbent  for  carbon  dioxide.  G.P.  303,261.  See  VII. 

Carbon  monoxide.    G.P.  307,614.    See  XXIII. 
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XX.-ORGANIC   PRODUCTS;    MEDICINAL 
SUBSTANCES;   ESSENTIAL  OILS. 

1/         ::.,    Determinati   n     f  the  alkaloid*  of  tht 

macopaia  with  ipecial  reference  to  tl- 

motion  of  --       in  opium  and  its  preparation*. 

Rapp.    Ap.xli.-Z.  11 ..    1920,    1*5.    17—  20.       C'lurn. 

Zentr  .  1920,91,  II.,  392. 

Tut:  H;'  ill  i<l  previously  described  (J.,  I'M:1.  336  a)  is 
plicable   to  the  determination    ..i     morphine  in 
opium  etc.,  and  especially   to  the  determination  of 
ill  quantities  oi  morphine  alone  or  in  presence 
arootine  if  tho  latti  r  be  first  removed  by  extract- 
ing: an  acetic  acid  solution  with  chloroform. 

— G.  V.  M. 

\itary  gland;  Pretsoi  compound  in  .     A.  C. 

rford.      J.    Pharm.    Exp.    Ther.,    1920,    15, 
Bl     94 

Itv  treating  extracts  of  tho  posterior  lobe  of   the 

pituitary  with  mercuric  chloride  a  substance  is  pre- 

■  itt-d  which  possesses  powerful    pressor   effect. 

product  appears  to  ho  pure,  but  no  crystalline 

salts  or  derivatives  have  been  obtained.     The  yield 

i  \  small.     .1    ('.  D. 

/•-/  placet ylurea  .;  d  compounds; 

Preparation  of  .       M.    Kising.       J.   Am.  r. 

i'!..  in.  Boo.,  1920,  42,  128—136. 

Ini   preparation  of  p-ureidophenylacetylurea,  the 

first  of  a  series  of  ureido-phcnylaeyl  derivatives  of 
which  are  to  be  investigated  frith  regard  to 
physiological  activity,  particularly  as  hypnotics,  is 
nli.il  p-Nitropnenylacetyl  chloride  is  con- 
densed with  urea  in  boiling  benzene  solution  to  yield 
;>-nitrophenylacetylurea ;  tho  latter  is  quantita- 
tively reduced  by  a  solution  of  stannous  chloride  in 

glacial  acetic  acid  to  p-aminophenylacetylurea, 
»  huh  decomposes  without  melting  at  192° — 193°  C. 
\\  r.  n  the  hyilrochloride  of  the  latter  is  treated  with 
potassium  cj  an  ate  />  -  ureidophenylacetvlurea, 
Ml    (  n  NH.C,H4.CH2.CO.NH.CO.NrI3,     i's     pro- 

I      (<  /.  J.C.S.,  i.,  387.)— H.  W. 

mamide  and  its  derivatives;  Action  of  chlorine, 
of  hypoehloroui  acid,  and  of  cyanogen  chloride  on 

.     ('.   Maugiiin  and  L.  J.  Simon.     Comptes 

rend  .  1H2U.  170,  99S— 1001. 

Ol  UMWDS  undergoes  marked  polymerisation  when 
chlorine  is  passed  over  it.     When  tho  gas  is  passed 
into  an  aqueous  solution  of  the  amide  or  its  calcium 
salt  an  extremely  unstable,   lachrymatory  product 
results.     When  cyanamide,  in   aqueous  solution  is 
added  gradually  to  an  aqueous  solution    of    hypo- 
chlorous  acid  free  from  chlorine  and  the  mixture 
cooled  to  0°  C,  a  very  unstable  crystalline  product, 
rous  to  handle,    separates  out.      When   per- 
il ry  silver  cyanamide  is  added  to  an  excess  of 
chloride    at    0°  C..  a  silver  compound, 
is  obtained  as  a  white  powder,  which  is 
decomposed  by  hydrogen  chloride  in  ethereal  solu- 
tion   giving   diryanoimide    hydrochloride,    and    in 
by  dilute  hydrochloric  acid    to    give  cvano- 
urea.     \\    Q 

.'•  acid;  Purification  of by  fractional  con- 
densation.    M.  Phillips  and  H.  D.  Cibbs.  J.  Ind. 
Bag.  (hem.,  1920,  12,  277—279. 
(  '''  M  bens  i    ■■■  id  is  vaporised  in  a  cylindrical  iron 
the  vapour  escaping  at  the  top  through  a 
1   in.  iron  pipe,  which  extends  through  two  sheets 
of  asbestos    and    a    thick  glass  plate  placed   hori- 
' •■'litally   just   above   the   cylinder    into    a   circular 
i  ire-gause  (\  in.  mesh)  chamber  resting  on  the  glass 
plate;  other  wire  gauze  chambers  are  fitted  concen- 
trically round  the  first  and  the  series  is  covered  with 


a  second  glass  plate,     ihe  cylinder  is  heated  l.\  an 

oil  bath,  and  the  eliaiiilx  rs  liy  a  i  urrent  of  hot  air. 
When    the   temperature    inside    the   first    wire-gauzo 

chamber  is  about  60°  ('..  and  that  of  the  oil-bath 
120  ('.  the  an  iiitl.m  mt. i  the  chambers  is  discon- 
tinued and  air  is  passed  into  the  top  of  tho  .  \  trader 
through  a  copper  coil  in  the  oil  hath.  The  benzoio 
a.  id  Sublimes  and  condenses  on  the  gauze  screens. 
There   is  a  sharp  drop  in  temperature  as   the   gases 

pass  through  the  screens  and  very  pure  bensoic  a.  id 
ma\  i  d  in  one  or  other  of  the  chambers, 

— W.  P.  S. 

Chlorobentents;    Analysis    by    distillation    of    in- 

dustrial    .        B\   Bourion.        Comptes    rend., 

1920,  170,  933—935. 

Khom  1500  to  1800  g.  of  tho  crudo  chlorobenzene  is 
divided  bj  distillation  into  three  fractions  of  b.p. 
-130°'  C,  130°— 131-5°  C.,  and  131-5°— 172  0. 
respectively.  The  first  fraction  (benzene  pins  mono- 
i  hlorobenzene)  is  further  fractionated,  using  a 
Vigreux  column .  into  six  fractions,  the  b.p.  and 
benzene  i  .intent  of  which  are  as  follows:  b.p.  81° — 
1111  C.  98%  C,H„;  90°— 100°  C.  90  :  100°— 110° 
0.,  50%  ;  110°— 120°  C,  20%  ;  120°— 128°  C,  10%: 
128°— 180°  C,  2%  CH,.  The  portion  b.p.  131'5°— 
172°  C.  (monochlorobenzeno  and  polyohloroben- 
;enes)  is  also  fractionated,  giving  tho  following 
fraction:  b.p.,  131-5°— 134°  C,  98%  C„H.C1 ;  I  14 
I  1(1°  ('.,  90  ;  1  10°— 150°  C,  60%  ;  150°— 160°  C, 
U  I  ;  160°— 165°  C,  2%  C.H.C1.  The  fraction  b.p. 
130° — 181'S0  C.  is  not  pure  monochlorobenzene,  and 
an  aliquot  portion  of  it  is  redistilled  to  determine 
its  content  of  polyehlorobenzenes. — W.  G. 

i'hlorobcnzcnes;  Physico-chemical  method  of  analy- 
sts of  industrial  .       F.  Bourion.       Comptes 

rend.,  1920,  170,  990—993. 
A  siMri.Ki:.  and  much  more  rapid,  though  some- 
what less  exact,  process  than  the  method  previously 
described  (preceding  abstract)  is  to  divide  the 
known  weight  of  tho  chlorobenzene  into  two  frac- 
tions, the  first  distilling  below  130°  C.  consisting  of 
benzene  and  chlorobenzene,  the  second  not  passing 
over  at  130°  C.  consisting  of  chlorobenzene  and  p- 
dichlorobenzene.  The  densities  of  these  two  frac- 
tions are  determined,  and  from  these  results  and 
tho  known  densities  of  benzene,  chlorobenzene,  and 
p-diehlorobenzene,  the  relative  amounts  of  the  two 
ingredients  in  each  fraction  can  be  calculated  and 
hence  the  purity  of  tho  original  sample  determined. 
Tho  method  gives  results  for  benzene  accurate  to 
5%  of  the  actual  amount  present,  but  for  the  poly- 
ehlorobenzenes, if  pies,  nt,  the  result  is  only 
accurate  to  6—24%  of  the  amount  actually  present. 

— W.  G. 

Acrolein;  New  reaction  of .     L.  Tsalapatanis. 

Anal.  Soc.  Quim.  Argentina,  1917,  S,  24-1—245. 

TnE  liquid  to  be  tested  is  heated  with  1 — 2  c.c.  of 
an  aqueous  solution  of  resorcinol  and  a  few  drops  of 
10%  caustic  soda  solution.  After  2  mins.  a  bluish- 
green  coloration  appears  in  dilute,  and  a  red  one  in 
concentrated,  solutions.  The  reaction  is  extremely 
sensitive.  The  colour,  which  is  very  stable,  is  de- 
stroved  hy  acids,  but  restored  by  caustic  soda. 

— W.  R.  S. 

Fatty  acids;  Catalytic   decomposition   of  by 

carbon.  .1.  B.  Senderene  and  .J.  Aboulenc. 
Comptes  rend.,  1920,  170,  1004—  10C7. 

Acetic  acid  and  its  homologucs  are  decomposed  when 

passed  over  animal  charcoal  at  360° — 380°  C, 
giving  carbon  dioxide,  ethylenio  hydrocarbons, 
carbon  monoxide,  paraffin  hydrocarbons,  ana 
hydrogen,  together  with   water  and   small  amounts 

oi'  ketones  and  ald<  hydes.  With  carbon  from  sugar 
as  the  catalyst  rably  higher  temperature  is 

necessary,  but  the  products  are  similar. — W.  G. 
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Distillation  apparatus  for  separation  of  water  [from, 
organic  solvents].  G.  W.  Walker.  Chem.  News, 
1920,  120,  222—223. 

Wateb  may  be  removed  from  liquids  such  as  chloro- 
form, benzene,  etc.,  by  distillation  from  a  flask  pro- 
vided with  two  6ide  tubes  on  its  neck.  The  liquid 
is  boiled  until  all  the  water  has  been  expelled 
through  the  lower  of  these  side  tubes ;  this  tube  is 
then  sealed,  and  the  remainder  of  the  dry  liquid 
distilled  through  the  upper  side  tube,  which  is  con- 
nected to  a  condenser. — W.  P.  S. 

Catalytic  oxidation.    Weiss  and  Downs.    See  III. 

Cholesterol.     Csonka.     See  XII. 

Adsorption  of  chloropicrin  and  carbon  tetra- 
chloride.    Harned.     See  XIXb. 

Indicators  and  their  application.  Lubs.  See  XXIII. 
Amino-acids.     Tague.     See  XXIII. 

Patents. 

Hyoscyamine ;    Isolation    of    .      Chem.    Fabr., 

vorm.   Sandoz.      E.P.   131,283,   28.7.19.      (Appl. 
18,686/19.)     Conv.,  15.8.18. 

The  powdered  leaves,  seeds,  or  roots  of  Atropa 
belladonna,  L.,  Hyoscyamus  niger,  L.,  Datura  stra- 
monium, h.,  or  other  solanaceous  material,  are 
treated  with  a  dilute  solution  of  a  mineral  or 
organic  acid,  or  an  acid  salt  such  as  aluminium, 
ferrous,  or  copper  sulphate,  or  ferric  chloride,  and 
the  acid  mixture  is  extracted  with  a  fat  solvent 
such  as  ether,  benzene,  or  the  like,  containing  from 
1  to  7%  of  alcohol.  The  residue  is  suspended  in  a 
further  quantity  of  a  fat  solvent  and  made  alkaline 
by  the  addition  of  ammonia  or  other  alkali;  after 
separation  of  the  insoluble  matter  the  extract  is 
concentrated  under  reduced  pressure.  Hyoscya- 
mine separates  from  the  solution  on  standing  as 
long  white  needles  of  m.  pt.  107°— 108°  C,  [o]D  = 
-20-5°  to  -21-3°.— L.  A.  C. 

Glyoxal;  Preparation  of  .     E.   C.   R.   Marks. 

From     A.     Bosshard,     Zurich.       E.P.     140,478, 
11.10.17.     (Appl.  14,731/17.) 

Glyoxal  is  formed  by  the  action  of  ozone  on  acety- 
lene when  the  reaction  occurs  in  the  presence  of  a 
large  excess  of  oxygen,  air,  or  other  indifferent  gas. 
Suitable  proportions  are  1 — 2%  of  ozone,  3 — 4%  of 
acetylene,  and  94 — 96  %  of  air.  The  process  is  faci- 
litated by  the  presence  of  water  vapour  or  a  fine 
spray  of  water,  whereby  the  glyoxal  is  washed  out  of 
the  gaseous  mixture  and  separates  as  a  concentrated 
solution.— G.  F.  M. 

Denatured  alcohol;  Production  of  .     P.  V.  H. 

Pascal,    Lille.       E.P.    140,527,    3.1.19.        (Appl. 
224/19.)     Conv.,  16.1.18.     Addition  to  140,115. 

In  the  manufacture  of  alcohol  by  the  electrolytic 
hydrogenation  of  aldehyde  or  its  polymers  in  an 
acid  bath  (J.,  1920,  385  a),  the  temperature  of  the 
hath  is  raised  slowly  to  70° — 80°  C.,  whereby  re- 
duction and  polymerisation  products  of  crotonic 
aldehyde  are  formed,  which  act  as  denaturants. 

— L.  A.  C. 

Pyrogallic  acid;  Preparation   of  .      E.    C.   R. 

Marks.        From   Nitritfabrik  A.-G.,   Koepenick. 
E.P.  140,694,  29.8.19.     (Appl.  21,281/19.) 

Pyrogallol  is  obtained  in  nearly  theoretical  yield 
by  heating  solutions  or  suspensions  of  tannin  or 
gallic  acid,  at  temperatures  preferably  above 
160°  C,  in  an  autoclave,  with  a  proportion  of 
alkali,  alkaline-earth,  etc.,  carbonates  or  hydroxides 
not  materially  exceeding  twice  the  amount  required 


to  effect  substitution  of  the  hydrogen  atoms  of  the 
carboxyl  groups  initially  present,  and  those  formed 
by  hydrolysis  (if  any). — G.  F.  M. 

Chlorhydrins  ;  Manufacture  of .      R.  Haddan. 

From  The  Commercial  Research  Co.,  Long  Island 
City.  E.P.  140,831,  27.2.17.  (Appl.  2916/17.) 
Steam  and  oil  gas  are  blown  into  the  anode  chamber 
of  a  cell  for  the  electrolytic  decomposition  of  sodium 
chloride  solution ;  the  electrolyte  is  maintained  at 
95° — 100°C,  escaping  gases  from  the  anode 
chamber  are  condensed  and  the  dilute  hydrochloric 
acid  obtained  is  returned  to  the  cell,  thereby  lower- 
ing the  voltage  necessary  for  operation.  Alterna- 
tively an  define  may  be  mixed  with  the  sodium 
chloride  solution  in  the  anode  chamber  by  agitation, 
portions  of  the  electrolyte  then  being  removed  from 
time  to  time  from  the  cell,  and  the  chlorhydrin 
separated  by  steam  distillation. — L.  A.  C. 

Alkamine  esters  of  alkoxy-aminobenzoic  acids  and 
other  similar  compounds  of  said  acids.    Alkamine 
esters  of  amino-toluic  acids  and   other  similar 
compounds    of    said    acids.      E.    A.    Wildman, 
Assignor  to  Parke,   Davis,   and  Co.     U.S. P.   (a) 
1,317,250    and    (b)    1,317,251,    30.9.19.       Appl., 
29.7.18. 
Alkamine  esters  of  disubstituted  benzoic  acids  in 
which  the  substituents  (a)  NH,  and  OR  (R  =  alkyl) 
or  (b)  NH,  and  CH3  may  occupy  any  positions  in 
the  benzene  ring  are  of  value  as  local  anaesthetics. 
Examples,  (a)  m-Amino-anisoyldiethylaminoethanol, 
NH2(CH30).C6H3.CO.O.(CH/)2.N(C2Hs)„     (m.p.     oi 
hydrochloride,  160°  C.)  is  prepared  by  interaction 
of   m-nitro-anisoyl      chloride      and      diethylamino- 
ethanol,  and  reduction  of  the  resulting  nitro-com- 
pound.     (b)   The  diethylaminoethanol  esters  of   0- 
amino-p-toluic  acid  and  p-amino-o-toluic  acid   are 
prepared  in  a  similar  manner  from  diethylamino- 
ethanol and  o-nitro-p-toluoyl  chloride  or  p-nitro-o- 
toluoyl  chloride.    The  hydrochlorides  melt  at  157° — 
158°  C.  and  139°— 140°  C.  respectively. 

Methane;    Oxidation   of  [to   formaldehyde']. 

R.    K.    Bailey,    Lawrence.      U.S. P.     1,319,748, 

28.10.19.  Appl.,  13.5.15. 
Methane  is  heated  with  a  substance  containing  at 
least  a  considerable  proportion  of  combined  oxygen 
and  nitrogen  (e.g.,  higher  oxides  of  nitrogen  or  a 
mixture  of  nitric  oxide  and  air  or  oxygen);  the 
mixture  is  then  cooled  and  certain  of  the  products 
(higher  oxides  of  nitrogen)  are  simultaneously 
neutralised  by  means  of  a  suspension  or  sludge  of 
calcium  carbonate  or  the  like.  After  filtering  the 
sludge,  formaldehyde  may  be  recovered  from  the 
filtrate  by  distillation. — L.  A.  C. 

Acetic  acid;  Preparation  of from  acetaldehyde 

and  oxygen.  Verein  fiir  Chem.-Ind.  in  Mainz, 
Frankfort.  G.P.  301,274,  4.6.14. 
Befoke  oxidation  the  volatility  of  the  aldehyde  is 
reduced  by  admixture  with  an  inert  diluent  such 
as  tetrachtoroethane.  The  oxidation  is  carried  out 
at  70° — 90°  C,  using  air  or  oxygen  at  1 — 2  atm. 
pressure,  either  with  or  without  a  catalyst,  the 
acetic  acid  being  finally  separated  by  fractional  dis- 
tillation.—G.  F.  M. 

Pinacone;  Preparation  of .    Farbenfabr.  vorm. 

F.  Bayer  und  Co.  G.P.  306,304,  6.5.17. 
In  the  electrolytic  reduction  of  acetone  in  acid 
solution,  the  formation  of  more  highly  reduced  pro- 
ducts, such  as  isopropyl  alcohol,  is  repressed  by 
the  addition  of  metallic  salts  such  as  those  of  bis- 
muth, mercury,  manganese,  nickel,  antimony, 
silver,  and  iron. — G.  F.  M. 

Pinacone  chlorhydrin;  Preparation  of .  Farben- 
fabr. vorm.  F.  Bayer  und  Co.  G.P.  317,635, 
2.9.16. 

Pinacone  chlorhydrin  is  obtained  by  the  action  of 
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hydrogen  chloride  on  pinaoone  nt  temperatures 
above  that  of  the  formation  of  tho  addition  product 
ami   below   that  ;it  which   piaMOlilM   U   formed        \i 

35° — US     t'.   the  chlorhvdnn  is  formed   in  quantita- 
tiro yield,  and  it  may  likowiso  bo  obtained  l>y  heat- 
drogen  chloride  addition  product  to  that 
raturo.-   (I     F.  M. 

JHarylurei  Prepai       m    of    .      Chem. 

r.  vorm.  Weiler-ter  Meer,  Uerdingen.     Q.P. 

306.310,  (J.  1.17. 
DuBYLUBKTHANia  are  obtained  bj  tho  interaction, 
either  with  or  without  a  diluent,  of  1  mol.  of  a 
diarylamine  or  a  diarylamine  hydrochloride  and  1 
or  more  mola.  of  chloroformic  ester,  the  reaction 
being  accompanied  by  the  evolution  of  hydrogen 
chloride.— G.  P.  M. 

.[,  ,  taldehytlc  from  acetylene;  Preparation  of . 

Consort,      fur     Klektrochem.     Ind.      G.m.b.H., 

Nuremberg.     G.P.   (a)  309,103,   19.5.10,  and  (b) 

U>  I.  18.10.16. 

(a)  In  the  preparation  of  aeetaldehydo  from  acety- 

.  rin. in<  nt  acid  mercury  salt  solutions  a  fer- 

ilt  is  added  to  the  reagent,  and  in  order  to 

remove  the  aldehyde  continuously  as  soon  as  it  is 

formed,  an  excess  of  acetylene  is  circulated  through 

the  catalytic  solution,   and   tho  unabsorbed   excess 

el  the  gas,  with  tho  addition  of  an  amount  of  fresh 

gas  corresponding  to  that  absorbed,  is  re-circulated 

through  the  liquid.     The  formation  of  condensation 

products  of  aeetaldehydo  is  thereby  hindered  and 

the  acetylene  absorption  accelerated.     (11)  The  acid 

solution  of  a  mercury  salt  containing  an  iron  salt 

is  used  at  a  temperature  below   its  boiling  point, 

and  has  a  sulphuric  acid  content  of  6 — 35%.     By 

careful  regulation  of  the  stream  of  acetylene  it  is 

possible  to  arrange  matters  so  that  the  unabsorbed 

gas  carrier  away  the  surplus  heat  of  the  reaction. 

— G.  F.  M. 

Aluminium-casein      compounds;     Preparation     of 

r-solublt .    J.  A.  'N'iilfing,  Berlin.    G.P. 

:il  2.702,  20.1.18.  Addition  to  312,222  (J.,  1919, 
a). 
CasBTJ*  is  allowed  to  react  with  equimolecular  quan- 
astic  soda  and  aluminium  hydroxide  in 
concentrated  aqueous  solution.  The  solution  of  the 
soda-alumina-casein  compound  so  obtained  is  fluid 
when  hot,  and  sets  to  a  jelly  on  cooling.  It  has 
a  limited  miscibility  with  alcohol.  Ether  precipi- 
tates the  product  from  its  aqueous  alcoholic  solu- 
tion.-. \.  J.  II 

icholic  acid;  Preparation   of   compounds  of 
-.       II.     Wieland,     .Munich.      G.P.    317,211, 
1 1.2.1-:.     [fif.  D.S.P.  1,252,212;  J.,  1918,  108  a.) 
Audition  products  of  desoxycholic  acid  with  hydro- 
carbons, or  other  organic  compounds,  are  produced 

solving  the  components  in  a  hot  solvent,  or 
by  dissolving  the  desoxycholic  acid  in  the  other 
component  in  a  molten  state,  allowing  to  crystallise, 
and  washing  away  the  excess  by  means  of  a  suitable 
solvent.        Theso      addition      compounds,      being 

•ous  to  the  choleic  acid  of  the  bile,  which  is 
an  addition  product  of  desoxycholic  acid  and  a  fatty 
acid  in  the  proportion  of  8  mols.  to  l  mol.,  are 
accordingly  designated  in  general  as  choleic  acids. 
Specially  mentioned  are  stearincholeic  acid,  m.p. 
186°  C. ;  naphthalenecholeic  acid  (1  mol.  naphtha- 
lene+3  mols.  desoxycholic  acid),  m.p.  182°  C. ; 
phenolcholeio  acid,  an  odourless  substance  giving 
a  slightly  soluble  barium  and  calcium  salt;  and 
banaaldehydecholeio  acid.  m.p.  186°  C,  from  3  mols. 
of  desoxveholic  acid  and  1  mol.  of  benzaldohvde. 

— G.  F.  M. 

Silver  Miff;  Manufacture  of  therapeutic  agents  con- 
taining   .     Sachsisches  Serumwerk  und  Insti- 

tut  f.ir  Bakteriothcrapio,  Dresden.  G.P.  317,509, 
12.9.17. 

Br  dissolving  silver  salts  in  a  considerable  excess 


of  bile,  tho  caustic  effect!  even  of  concentrated  solu- 
tion are  rarj  muoh  diminished  owing  to  the  col- 
loidal nature  of  the  bile.  Tho  penetrating  and 
disinfecting  powers  of  the  silver  salts  aro  increased. 

— D.  \\  . 

Ether;    Preparation    of   .      Kloktrizitiitswerk 

l.nn/.a,  Basle,     G.P.  .117,589,  29.10.18. 
MixTuitKs  of  alcohol   and  ether  containing  up  to 

I")  of  tli<'  latter  are  obtained  by  tho  catalytio 
reduction  of  aeetaldehydo  with  hydrogen  with  tho 
absolute  exclusion  of  oxygen.  If  only  a  fow  tenths 
per  cent,  of  oxygen  is  present  the  ether  formation 
tails  otf  practically  to  nil.  The  reaction  tempera- 
turo  must  be  maintained  between  90°  and  170°  C. ; 
at  lower  temperatures  DO  ether  is  formed,  and  above 
170°  C.  the  aldehyde  commences  to  decompose. 

— G.  F.  M. 

Amino-sulphonic  acids;  Preparation  of  .     \V. 

Traube,  Berlin.    G.P.  317,668,  4.7.16. 

a  vuNosuLrHONio  acids  aro  obtained  by  the  action 
of  lluorosulphonic  acid  or  its  salts  on  the  corre- 
sponding bases,  either  direct,  or  in  solution  in 
water,  alcohol  or  chloroform,  etc.  (J.,  1919,  695  a). 

— G.  F.   M. 

Mellitic  acid;  Preparation  of .    R.  Lorenz  and 

J.  Haiisiiiann,  Frankfort.    G.P.  318,200,  29.11 .17. 

Mixtures  of  finely  divided  coal  or  soot  with  tar, 
pressed  into  rods  or  plates  and  then  heated  in  tho 
aUs,. nee  of  air,  are  subjected  to  anodic  oxidation  in 
alkaline  electrolytes,  such  as  solutions  of  alkali 
hydroxides  or  carbonates.  By  employing  a  dia- 
phragm hydrogen  is  obtained  as  a  by-product. 
Finely  divided  wood  charcoal,  coke,  etc.  may  be 
substituted  entirely  or  in  part  for  the  soot. 

— G.  F.  M. 

Fait  1/  or  wax-like  compounds  [adipic  acid  esters']; 

Preparation  of  .      Farbenfabrik.   vorm.    F. 

Bayer  und  Co.  G.P.  318,222,  10.8.17. 
The  esters  of  adipic  acid  and  its  derivatives  or 
homologues  with  dihydric  alcohols  form  tallowy  or 
butter-like  masses.  Tho  glycol  ester  may  be  pre- 
pared by  mixing  a  solution  of  ethyleneglycol  and 
pyridine  in  pinacoline  with  a  similar  solution  of  the 
dichloride  of  adipic  acid  or  by  the  action  of  ethylene 
dibromide  on  potassium  adipate.  The  propyl- 
eneglycol  ester  is  similarly  obtained  from  propylene 
di-iodido  and  potassium  adipate,  whilst  o-methyl- 
adipic  acid  and  ethylene  oxide  react  to  give  a 
brownish  waxy  mass  consisting  of  the  glycol  ester  of 
metliyladipic  acid. — G.  F.  M. 

Arsenical  compounds.  Aromatic  .  The  Rocke- 
feller Institute  for  Medical  Research,  Assignees 
of  W.  A.  Jacobs,  W.  H.  Brown,  M.  Heidelberger, 
and  L.  Pearce.  E.P.  120,382,  3.10.18.  (Appl. 
16,093/18.)    Conv.,  3.10.17. 

See  U.8.P.  1,280,120,  and  1,280,125  of  1918;  J., 
1919,  268  a. 

Oxidation  of  benzene.    E.P.  122,167.    See  III. 

Dicyanodiamide.    G.P.  318,136.     See  VII. 

Emvlsifiable  solid  hydrocarbons.  G.P.  308.442. 
See  XII. 


XXI -PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Photographic  colour  process;  Theoretical  basis  of 

a  new  direct by  means  of  coloured  substances. 

P.   It.  Kogel.     Phot.   Korr.,  1919,  56,  332—337. 
Chem.  Zentr.,  1920,  91,  II.,  611—512. 

The  process  depends  on  the  fact  that  only  absorbed 
light  is  chemically  active,  so  that  a  coloured  enolic 
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compound  which  is  changed  by  light  into  a  colour- 
less koto  compound  is  affected  only  by  light  com- 
plementary to  its  own  colour.  The  sensitive  film, 
dark  brown  in  colour,  consists  of  a  mixture  of  three 
enolic  substances,  yellow,  red,  and  blue;  it  bleachev 
right  out  in  white  light  but  leaves  the  correspond- 
ing colour  when  acted  on  by  coloured  light.  Sensi- 
tisers  may  be  added  to  the  mixed  colours,  and  the 
pictures  may  be  fixed. — B.  V.  S. 

Auramine  as  a  [photographic]  sensitiser.  O.  Bloch 
and  P.  F.  Renwick.  Phot.  J.,  1920,  60,  145—146. 
(See  also  J.,  1919,  926  a.) 
Auramine,  when  used  by  itself,  has  very  slight 
effect  on  the  colour  sensitiveness  of  silver  gelatino- 
bromide-plates ;  the  effect  on  gelatino-chloride  plates 
is,  however,  very  marked,  a  new  band  of  sensitive- 
ness to  the  light  blue  being  added.  In  conjunction 
with  dyes  of  the  isocyanine  class  (e.g.,  Sensitol 
Green— German  "  Pinaverdol  ")  or  of  the  quino- 
cyanine  class  (e.g.,  Sensitol  Red — German  "  Pina- 
cyanol  ")  there  is  marked  enhancement  of  the  sensi- 
tising properties  of  the  latter  dyes  in  regions  of 
the  spectrum  for  which  auramine  itself  does  not 
sensitise  at  all.  The  amount  of  auramine  required 
is  much  less  than  ie  required  to  produce  a  definite 
colour-screening  effect.  The  auramine  also  restrains 
the  fogging  tendencies  of  the  iso-cyanine  dyes. 
Spectrograms  are  given  illustrating  the  effects 
obtained. — B.  V.  S. 

Theory  of  organic   [photographic]  developers.     B. 

Homolka.  Phot.  Korr.,  1919,  56,  387—391.    Chem. 

Zentr.,  1920,  91,  II.,  6C0. 
The  loss  of  developing  power  by  the  introduction 
of  a  carboxyl  group  into  pyrogallol  in  the  formation 
of  gallic  acid  is  explained  by  the  formation  of  an 
anhydride  by  the  carboxyl  group  and  the  hydroxyl 
group  in  para  position  to  it.  Pyrogallolcarboxylic 
acid  and  eatechol-o-carboxylic  acid  in  which  such 
anhydride  formation  is  not  possible  are  both 
developers. — B.  V.  S. 

Colorimeter.     Gamble.     See  XXIII. 

Patents. 

Photographic  films;  Hardening  during  de- 
velopment. J.  H.  Christensen,  Sollerbd.  E.P. 
135.477.  14.11.19.  (Appl.  28,287/19.)  Conv., 
20.11.18. 
The  hardening  effect  on  the  gelatin  of  developers 
containing,  e.g.,  pyrogallol,  catechol,  or  quinol,  is 
considerably  increased  by  the  addition  to  the  de- 
veloper of  substances  which  counteract  the  swelling 
of  the  gelatin,  such  as  alcohol,  carbonates,  silicates, 
etc.  The  addition  of  a  restrainer  such  as  bromide 
or  a  borate  is  preferable  in  order  to  prolong  the 
time  of  development.  A  film  in  relief  is  obtained 
from  which  the  unexposed  and  unhardened  parts 
may  be  washed  with  hot  water,  and  which  may  be 
used  for  various  printing  processes,  including 
colour  transfer  processes. — B.  V.  S. 

Coloured    photographs    or    Tcincnwtograph    films: 

/' inducing    .      W.    Finnigan,    London,    and 

R.  A.  Rodgers,  Hove.  E.P.  140,349,  7.1.19. 
(Appl.  28,247/19.) 
Two  negatives  are  taken  on  two  plates  or  films 
placed  face  to  face,  the  upper  one  being  an  ordinary 
plate  or  film  and  the  lower  one  panchromatic. 
From  these  negatives  two  positives  are  printed 
which  are  coloured  blue-green  and  pink-red 
respectively  and  combined  in  register. — B.  V.  S. 

Brown  tone  on  [photographic]  development  prints; 

1'rocess  fur  producing .  C.  Schleussner  A.-G., 

Frankfort.     G.P.  318,503,  10.8.18. 

Light-fast  brown  tones  are  obtained  by  bleaching 
the  developed   print,   before  or  after  fixing,   in   a 


solution  of  mercuric  chloride  containing  bromide 
and  then  treating  it  with  a  solution  of  sodium  thio- 
sulphate  containing  lead. — B.  V.  S. 

Gradation  of  photographic  negatives  and  diaposi- 

tives;  Improvement  of  ■ .     J.  Rieder,  Berlin- 

Steglitz.     G.P.  318,820,  5.4.19. 

The  picture  is  provided  on  the  film  side  with  a 
coating  of  asphalt, caoutchouc,  or  similar  light-sensi- 
tive resin,  exposed  through  the  support,  and  the 
coating  developed  with  alcohol  or  acetone,  etc.  The 
picture  is  then  treated  with  an  intensifying  or 
reducing  solution  or  with  a  dye  solution,  the  action 
of  such  reagents  being  modified  by  the  variable 
permeability  to  aqueous  solutions  produced  by  the 
top  coating. — B.  V.  S. 

Pigment    [carbon]    prints    to    metal;    Process    for 

transfer  of  as  etching  resists  for  process 

blocks.  Rotophot-A.-G.  fur  graphische  Indus- 
trie, Berlin.    G.P.  318,687,  26.9.15. 

A  matt  surface  is  produced  on  the  metal  by  electro- 
lytic action  before  transfer  of  the  carbon  print; 
this  prevents  the  formation  of  blisters. — B.  V.  S. 

Photographic  films;  Production  of  in  natural 

colours.  R.  Wellesley,  Goodmayes,  and  T.  M. 
Sanders,  Sevenoaks.  E.P.  140,560,  18.8.19. 
(Appl.  4053/19.) 


XXII.-EXPLOSIVES ;  MATCHES. 

Tetrvl;  Stability  of .     C.  L.  Knowles.     J.  Ind. 

Eng.  Chem.,  1920,  12,  216—248. 

Stability  tests  of  tetryl  and  of  mixtures  containing 
it  were  made  in  a  modification  of  Obermiiller'B 
apparatus  (J.,  1905,  347).  The  purity  of  tetryl  is 
directly  proportional  to  its  m.pt.  Quantitative 
heat  tests  are  of  little  value  as  an  indication  of  the 
stability.  The  instability  of  ordinary  tetryl  is  due 
to  a  large,  extent  to  the  presence  of  tetranitro- 
phenylmethylnitramine  (m-nitrotetryl)  formed  by 
the  nitration  of  the  monomethylaniline  in  the  di- 
methylaniline  used.  m-Nitrotetryl  may  be  removed 
from  tetryl  by  boiling  with  water  which  converts 
it  into  soluble  trinitromethylaminophenol,  or  with 
sodium  carbonate  solution,  which  yields  a  soluble 
salt  of  trinitroresorcinol.  Tetryl  is  slightly  hydro- 
lysed  by  a  dilute  solution  of  sodium  carbonate  form- 
ing sodium  picrate,  which,  however,  is  stable  and 
does  not  lower  the  stability  of  tetryl  to  any  appreci- 
able extent.  Hence  sodium  carbonate  is  a  satis- 
factory stabilising  agent  for  tetryl. — C.  A.  M. 

Trinitroxylene ;  Manufacture  of  - for  use  as  a 

substitute  for  TNT  in  bursting  charges  for  high 
explosive  shell.  J.  Marshall.  J.  Ind.  Eng. 
Chem.,  1920,  12,  248—250. 

A  mixture  of  30  to  50  pts.  of  trinitroxvlene  sus- 
pended in  70  to  50  pts.  of  TNT  at  100°'  C.  yields 
a  fluid  mass  which  can  be  cast  directly.  The  cast- 
ings resemble  paraffin  wax,  have  high  and  uniform 
density,  are  not  hygroscopic,  and  do  not  become 
oily  even  when  stored  at  high  temperatures.  They 
can  be  completely  detonated  with  smaller  primers 
of  tetryl  than  can  castings  of  TNT,  and  better 
results  can  be  obtained  with  crude  mixtures  of  the 
two  compounds  than  with  refined  products.  Tri- 
nitroxylene is  best  obtained  by  the  nitration  of  _»i- 
xylene,  the  yields  being  low  from  p-xylene,  whilst 
xylenes  rich  in  o-xylene  give  low  yields  of  a  product 
with  low  freezing  point.  A  xylene  with  the  follow- 
ing b.pt.  specifications  gives  the  best  yields  and 
most  satisfactory  freezing  point: — Range,  first 
drop  to  flask  dry,  3°  C. ;  first  drop  between  137-2° 
and  139-2°  C.  ;  flask  dry  between  138-5°  and  140'5°  C. 
Trinitroxylene  with  a  freezing  point  of  161'5°  C. 
or  higher  shows  no  tendency  to  agglomerate  into 
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arystals  on  treatment  with  hot  water,  and  oan  be 
::!>    neutralised.      Coke-oven    xylene    gives    a 
better    trinitraxylene    than    xylenes    from    other 
sources  Bach  as  water-gas. — C.  A.  M. 

//. -  rurii'f ri»/i;i/n  mylamint ;  Preparation  of and 

its  use  us  a  pi  liner  for  slit  II  ckarget,    J.  Marshall. 

.1.  [nd.  Eng.  Chem.,  1900,  12,  836    840. 

lhA*sniioiui'HtN\i  imim;  (hexyl)  i^  exceedingly 
liable  and  much  safer  i<>  handle  than  tetranitn 
methylan?tine  (tetryl)  or  tetrani trail iline  iTNAi. 
It  is  somewhat  interior  in  detonating  power  to 
superior  to  TNT.  It  also  bus  the 
advantage  over  the  latter  of  simplicity  oi  mann- 
ind  involves  less  costs  for  plant  and  labour. 
It  is  made  by  the  successive  nitration  of  dinitro- 
diphenylamine  and  tetranitrodiphonylaniine.  In 
the  preparation  of  the  former  from  aniline  yields 
of  80  are  obtained  l>\   the  process  claimed  in 

I    B.    Pat.    1,309,580/19    (J.,    1919,    676a).      The 
dinitro  compound   can    be   satisfactorily    nitrated 
by  adding  it  at  70°  C.  to  3'5 — 4  parts  of  a  mixed 
cining  30  to  45%  of  nitric  acid  and  50  to 

of  sulphuric  acid  and  then  raising  the  tempera- 
ture to  -O5— 90°  C.  until  the  evolution  of  N(X  lias 
practically  ceased.  The  charge  is  then  exuded  and 
altered  and  is  ready  for  further  nitration.  It  is 
added  to  3*75  parts  of  an  acid  mixture  containing 
UNO,    and    in       H,SO.   at   70°  C.    and    the 

inre  heated  for  an  hour  at  90°  C.  cooled  and 
filtered  from  the  crystalline  oexanitrodiphenyl- 
amine.     Nitration  of  the  dinitro  to  the  hexanitro 

pound  in  ono  stage  (Hoffmann  and  Dame,  J., 
1919,  555  0  yields  an  amorphous  product.  Acid  is 
removed  from  the  "  hexyl  "  by  Hooding  the  crystal- 
line material  with  a  large  volume  of  water,  and 
then  washing  it  2  or  3  times  for  an  hour  with  boiling 
r:  it  is  anally  centrifuged  and  dried  in  trays  at 
temperatures  up  "to  80°  C— C.  A.  M. 

Nitrocellulose;  Examination  of .    A.  Scbrimpff. 

Z.  gee.  Schiess-  u.  Sprengstoffw.,  1920,  15,  91—93. 
The  results  obtained  with  Bergmann  and  Junk's 
Stability  test  (J.,  1920,  314  a)  are  tabulated.  To 
determine  the  explosion  temperature,  005  g.  of 
dried  nitrocellulose  is  placed  in  a  test-tube,  inserted 
in  an  oil  hath  at  100°  C,  and  the  temperature  of 
the  bath  is  raised  5°  per  min.  The  results  obtained 
with  various  explosives  are  given.  With  stable 
nitrocellulose  a  sharper  detonation  is  obtained  than 
with  impure  samples;  in  the  latter  case  nitrous 
lumes  are  evolved  above  140°  C,  and  the  explosion 
ore  of  the  nature  of  an  ignition  than  a  detona- 
tion.— W.  J.  w. 

Smokeless  powders;  Acidity  in .    A.  Angeli  and 

G.  F.  Errani.  Gazz.  Chim.  Ital.,  1920,  50,  i., 
139—148 
Dimuhyj  aminoazobenzene  has  been  applied  to  the 
investigation  of  the  presence  of  acid  in  various 
smokeless  powders  (J.,  1918,  608  a).  Microscopical 
initiation  of  very  thin  sections  of  the  powders 
treated  with  this  indicator  shows  that  in  some  cases 
the  acidity  is  distributed  almost  uniformly  through- 
out the  mass  of  the  explosive,  whereas  in  others  it 
is  localised  in  isolated  regions  often  with  sharply 
marked  outlines.  With  certain  altered  nitrocellu- 
lose powders,  the  intact  strips  were  not  coloured 
on  immersion  in  the  reagent,  but  the  latter  soon 
assumed  a  more  or  less  intense  pink  colour ;  if,  how- 
r,  the  strips  wcro  broken  or  scraped,  the  fresh 
surfaces  thus  made  were  immediately  coloured 
scarlet  by  the  indicator.  The  acids  occurring  at 
these  surfaces  were  not  completely  removed  by  pro- 
longed washing  with  boiling  water,  and  were  almost 
insoluble  in  ether  and  only  partially  soluble  in 
■  ■hoi.  Towards  litmus  these  strips  showed  an 
a«id  reaction,  even  at  their  surface.  Coloured 
plal  iv. -ii    showing    tho    different    effects 

obtained— T.  H.  P. 


.i/.  rcury  fvimrnatt;  Oxalates  in .  A.  Langhans. 

/.  gee.  sduess-  u.  Bprengstoffw.,  1920,  15,89—90. 

Mi  r.i,  ci.  oxalate  cannot,  he  determined  in  mer- 
cury fulminate  hy  a  mercury  estimation  on  account 
ol  the  slight  difference  in  the  mercury  con- 
tent of  the  two  salts.  Mercurous  oxalate 
("-190  llg)     can      ho     more      readily     detected. 

i  h<  oxalates  may  he  separated  by  means  of  sodium 
thiosulphate,  in  which  they  are  insoluble.  The 
brown  coloration  which  occasionally  is  found  in 
mixtures  of  mercury  fulminate  and  potassium 
chlorate  after  drying  may  bo  due  to  overheating 
1'i.ic,-  ol  oxalates  in  the  fulminate,  may  produce 
this  coloration  after  exposure  to  light  owing  to 
then   decomposition  into  mercuric  oxide.     The  cx- 

Closive  effect  of  mercury  fulminate  is  diminished 
y  presence  of  oxalates.  With  l'„  the  lead  plate 
shows  a  fairly  good  impression  and  radial  mark- 
ings, while  with  10%  no  indentation  at  all  is  pro- 

a.— w.  j.  w. 

Patents. 

Explosives;  Manufacture  of .    Q,  A.  Hedbeig, 

Alingaas.  U.S.P.  1,335,785,  6.4.20.  Appl.,  9.9.19 

\li  u.  of  pine-bark  or  of  pino  cones  is  used  as  an 
ingredient  in  explosives. — W.  J.  W. 

Explosive.  J.  R.  Mardick,  Assignor  to  Electro 
Metallurgical      Co.,      Niagara      Falls.       U.S.P. 

1.335.788,  6.4.20.    Appl.,  15.12.17. 

An  explosive  contains  a  solid  nitro-aromatic  com- 
pound with  at  least  three  nitro-groups,  an  oxidising 
agent,  a  plasticising  ingredient,  and  a  silicon-con- 
taining substanco,  the  proportions  of  these  ingredi- 
ents being  adjusted  so  as  to  render  the  composition 
plastic— W.  J.  W. 

Explosive.  J.  R.  Mardick,  and  F.  M.  Becket, 
Assignors  to  Electro  Metallurgical  Co.       U.8.P. 

1.836.789,  6.4.20.    Appl.,  19.6.18. 

An  explosive  comprises  a  nitro-aromatic  compound, 
an  oxidising  agent,  and  a  magnesium-silicon  allov. 

— W.  J.  "w. 

Explosive,  and  method  of  preparing  the  same.  .1.  R. 
Mardick.  Assignor  to  Electro  Metallurgical  Co. 
U.S.P.   1,335,790,   6.4.20.     Appl.,   22.8.18. 

An  explosive  composition  consists  of  an  oxidising 
salt,  a  metallic  reducing  agent,  a  solid  nitro- 
aromatic  compound  containing  at  least  threo  nitro- 
groups,  and  a  gelatinised  plasticising  ingredient, 
the  amount  of  nitro-compound  being  at  least  equal 
to  that  of  tho  reducing  agent,  and  the  proportion 
of  plasticising  agent  being  the  minimum  required 
to  render  the  composition  plastic. — W.  J.  W. 

Nitroglycerin  explosive;  Desensitised .      A.  A. 

Starring,  Kansas  City,  Assignor  to  B.  Mossman. 

U.S.P.  1,336,661,  13.4.20.    Appl.,  30.11.18. 
A    desensitising    agent   comprising   carbon    tetra- 
chloride  and   an  oil  miscible  with  nitroglycerin   is 
added  to  nitroglycerin  explosives. — W.  J.  W. 

Material  capable  of  nitration;  Preparation  of 

from  wood  cellulose.  C.  Claessen,  Berlin.  G.P. 
300,069,  29.7.15. 
The  dried  cellulose  pulp  is  rolled  or  pressed  and  the 
compressed  material  reduced  to  a  fine  state  of 
division  by  a  suitable  wood-working  machine.  A 
uniform  porous  substance  is  obtained  which  can 
be  nitrated  in  the  usual  way. — B.  V.  S. 

Cellulose;  Process  and  apparatus  for  nitration  of 

.      A.    Vajdafv,     Budapest.      G.P.    300.740, 

L' 1.10.15.    Conv.,  24.7.15. 
Dvhino  tie-  nitration  process  the  material  is  kept 
in  motion   so  as  to  absorb  the  acid  in  a  gradual, 
continuous  and  uniform  manner,  and  is  then  pressed 
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to  yield   a   product  containing  only   70%    of   acid. 
The  rotary  nitration  apparatus,  which  is  mounted 
on  an  inclined  shaft  and  gradually  diminishes  in 
size   towards   the   top,    is   provided   with   spirally-    \ 
arranged,  internal  ribs. — W.  J.  W. 

Nitrocellulose     powders;     Manufacture     of    .    | 

Chem.     Fabr.     von     Heyden,     A.-G.,    Radebeul. 
G.P.  302,460,  17.7.17. 

As  a  partial  or  entire  substitute  for  acetone  fur-   < 
fural    is    employed,    either    alone    or   mixed    with 
methyl  alcohol,  ether,  benzene,  ethyl  formate,  ethyl 
acetate,  or  chloroform. — W.  J.  W. 

Cellulose  derivatives   [nitrocellulose'];  Process  for 

gelatinising .     Elektro-Osmose  A.-G.,  Berlin. 

G.P.  309,260,  6.6.17. 

The  water  in  moist  cellulose  derivatives,  e.g., 
nitrocellulose,  is  replaced  by  a  gelatinising  liquid 
by  means  of  electro-osmosis. — L.  A.  C. 

Granulated  explosives;  Process  for  manufacture  of 

compressed  charges  from  .     Fiirstlich  Ples- 

sische  Miedziankitfabrik,  Mittel-Laszisk.      G.P. 
304,000,  9.6.17. 

By  addition  of  albumin  and  formaldehyde  to  ex- 
plosives they  may  be  granulated  and  then  com- 
pressed, the  formaldehyde-albumin  mixture  also 
serving  as  a  protection  against  absorption  of 
moisture. — W.  J.  W. 

Ammonium  nitrate;  Process  for  the  liquefaction  of 

for  explosive  charges.     Dynamit  Akt.-Ges. 

vorm.  A.   Nobel  und  Co.,  Hamburg.       G.P.   (a) 
305,567,  31.1.17,  and  (b)  305,568,  8.1.18. 

(a)  Ammonium  nitrate  (m.p.  152°  C.)  is  mixed  with 
dicyanodiamide  (m.p.  205°),  a  mixture  containing 
85%  of  the  former  becoming  fluid  at  115°  C.  The 
use  of  the  mixture  in  the  preparation  of  explosives 
is  easier  and  less  dangerous  than  that  of  ammonium 
nitrate  alone,  (b)  Water  is  used  as  the  liquefying 
medium.  The  pouring  temperature  of  a  mixture 
of  66%  ammonium  nitrate,  10%  sodium  nitrate,  20% 
nitrotoluol,  and  4%  water  is  about  80°  C  —  B.  V.  S. 

Ammonium    perchlorate    explosives;    Manufacture 

of capable  of  being  cast.     Chem.  Fabr.  von 

Heyden  A.-G.    G.P.  317,030,  2.9.17. 

Ammonium  perchlorate  is  mixed  with  nitrates  of 
the  alkalis,  or  of  nitrogen  bases,  and  alkali  salts  of 
fatty  acids  or  amides.  An  explosive  consisting  of 
ammonium  perchlorate,  2"5  parts ;  ammonium 
nitrate,  1"5  parts;  sodium  nitrate,  1'8  parts;  and 
acetamide,  1'5  parts;  can  be  cast  at  50°  C. 

— W.  J.  W. 

Incendiary   composition  for  Hume-projectors.       R. 
Fiddler,  Berlin-Halensee.     G.P.  310,148,  21.2.18. 

An  incendiary  composition  consists  of  nitrocellulose 
dissolved  in  ether,  and  converted  into  a  gelatinous 
mass  by  addition  of  carbon  bisulphide  and  a  suitable 
hydrocarbon.  Phosphorus  or  sulphur,  alone  or  in 
combination  with  an  oxvgen  carrier,  may  be  added. 

— W.  J.  W. 

Signal  lights  and  fire  balls;  Manufacture  of  

free  from  metals  and  shellac.  Geka-Werke  Offen- 
bach, G.  Krebs.  G.P.  314,868,  10.11.17. 
Pitch  is  intimately  mixed  with  alkaline-earth 
nitrates  and  barium  peroxide,  after  which  chloro- 
form, ethyl  acetate,  acetone,  or  carbon  bisulphide 
is  added,  and  the  mixture  compressed  to  the  desired 
shape.  The  resulting  product  after  heating,  dry-  \ 
ing,  and  cooling  possesses  the  requisite  hardness 
and  durability,  and  burns  with  intense  brilliancy 
and  little  smoke.— W.  J.  W. 

Sulphur  dye.    U.S. P.  1,318,022.    See  rv. 
Washing  cellulose  preparations.  G.P.  307,078.  SeeY. 


XXIII.-ANALYSIS. 

Viscosimeter;     The    MacMichael     torsional    . 

W.  H.  Herschel.     J.  Ind.  Eng.  Chem.,  1920,  12, 

2S2— 286. 
The  error  due  to  the  elongation  of  the  wire  in 
the  MacMichael  torsional  viscosimeter  (J.,  1915, 
1226)  is  about  1"6%  at  80°  C.  The  ratio  between 
the  results  obtained  with  this  instrument  and 
with  Saybolt's  viscosimeter  decreases  with  rise 
in  temperature,  and  the  conversion  of  the  degrees 
into  each  other  is  impracticable  except  for 
some  assumed  sp.  gr.  A  formula  is  given 
for  converting  the  readings  into  poises,  but  it  is 
not  possible  to  calculate  the  deflection  from  the 
dimensions  of  the  viscosimeter.  Each  instrument 
should  be  separately  calibrated  by  means  of  liquids 
of  known  viscosity  and  of  approximately  the  same 
density  as  the  liquid  to  be  examined. — C.  A.  M. 

Colorimeter;  The  Bawtree .   W.  Gamble.    Phot. 

J.,  1920,  60,  149—151. 

A  long  rectangular  box  is  divMed  longitudinally 
into  equal  parts,  each  part  being  lined  with  mirrors. 
A  lamp  illuminating  both  compartments  is  placed  at 
one  end.  The  box  is  interrupted  in  the  middle  to 
allow  the  insertion  of  shuttered  diaphragms  in 
each  compartment,  that  on  one  side  being  plain 
glass  and  gelatin  film,  and  that  on  the  other  side  be- 
ing in  three  equal  parts,  red,  green,  and  blue-violet 
colour-filters.  Each  diaphragm  is  provided  with  a 
graduated  shutter,  and  the  colours  are  so  adjusted 
that  their  combination  in  equal  parts  is  a  colour 
match  for  the  white  light.  At  the  other  end  of  the 
box  are  two  opal  reflectors  arranged  at  45°  over  the 
two  compartments  respectively,  and  one  of  them  is 
provided  with  a  centre  aperture  to  enable  the  other 
one  to  be  seen  through  it  when  viewed  from  the  side 
of  the  box.  A  coloured  filter,  placed  at  the  dia- 
phragm, or  a  sample  of  pigment  placed  on  the  opal 
can  be  matched  and  expressed  in  terms  of  the  three 
standard  colour  screens. — B.  V".  8. 

Flask  tor  the  fractional  distillation  of  frothing 
liquids.     E.  Lenk.     Chem.-Zeit.,  1920,  44,  330. 

The  lower  end  of  a  reflux  condenser,  the  inner  tube 
of  which  is  formed  into  a  series  of  pear-shaped 
bulbs,  is  fused  on  to  the  neck  of  a  distillation  flask 
at  a  point  opposite  to  but  below  the  side  tubulure 
of  the  flask.  By  means  of  a  three-way  cock  the  air 
may  be  exhausted  from  the  condenser  or  from  the 
receiver  attached  to  the  outlet  tube  of  the  flask. 
In  the  distillation  of  viscous  liquids  a  vacuum  is 
first  created  in  the  condenser,  into  which  the  froth 
rises  and  is  broken  against  the  walls  of  the  bulbs, 
and  when  the  liquid  is  boiling  quietly  the  air  is  ex- 
hausted in  the  other  direction  and  the  distillation 
continued. — C.  A.  M. 

Electrodes;  Platinised  glass for  electrolytic  de- 
terminations. G.  Meillere.  J.  Pharm.  Chim., 
1920,  21,  311—313. 

A  solution  of  platinum  chloride  in  methyl  alcohol, 
to  which  a  small  quantity  of  an  essential  oil  is 
added,  is  applied  to  the  surface  of  the  glass,  into 
which  has  previously  been  fused  a  short  piece  of 
platinum  wire;  the  glass  is  then  heated  until  all  the 
organic  matter  has  been  burnt.  Several  successive 
treatments  may  be  applied  in  order  to  obtain  a  good 
coating  of  platinum.  If  the  glass  is  etched  pre- 
viously with  hydrofluoric  acid  the  platinum  adheres 
better  and  has  a  more  or  less  matt  surface. 

— W.  P.  S. 

Indicators  and  their  industrial  application.  H.  A. 
Lubs.     J.  Ind.  Eng.  Chem.,  1920,  12,  273—274. 

In  the  precipitation  of  anthranilic  acid  from  its 
alkaline  solution  by  the  addition  of  mineral  acid,  an 
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acid  reaction  to  methyl-red  indiaatea  thai  tin 

point  is  approached  ;  on  fart  hi  addition  of  ai  id  the 

point  of  maximum  precipitation  is  shown  by  an  acid 
reaction  to  thjmoi-olae,  Thymolsulphophthalein  ia 
a  useful  indii  ator  in  the  "  liming  "  of  snlphonation 

mixtures;  a  red  coloration  indicates  that  free  ami 
is  still  present.  When  the  indicator  shows  a  yellow 
colour  the  end-point  ia  near,  whilst  a  blue  colour 
■howa  that  the  mixture  ia  alkaline.  Dihromoeresol- 
anlphophthaloin  or  dibromothymohralphophthalein 

•I  as  substitutes  for  litimis;  the  former 
changes  from  yellow  to  purplo  and  the  latter  from 
yellow  to  blue.— W.  P.  S. 


•   in   chtmieal  analysis.     W.    I?.    .Mott. 
Trans.  Amer.   Bleotrochem.  Soc.,  1920,  121—160. 
\  tvanoa  copy.] 

An  electric  arc  is  arranged  to  project  through  a 
lani  an  image  of  the  arc  on  to  a  screen,  a  magnifica- 
tion of  'J11  timea  Ki- i !i^c  generally  employed,  though 
a  amaller  magnification  u  aeoeesarj  for  fainl 

the  lower  carbon  has  a  small  depression  drilled 
in  it  for  reception  of  about  0"5  grm.  of  the  material 
under  examination;  generally  the  lower  carbon  is 
positive.  Observations  aro  made  as  to  the 
bahariour  of  the  substance  on  melting,  formation 
of  a  metallic  bead  or  wetting  of  the  carbon,  the 
colour  of  the  flame,  smoke  formation,  odour,  nature 
and  sequence  of  distillation,  and  especially  the 
nature  and  colour  of  the  deposits  on  the  electrodes, 
both  hot  and  cold.  Reagents  may  be  added  to 
modify  the  course  of  the  reaction,  such  as  silica  for 
the  formation  of  characteristic  coloured  beads  with 

■  metallic  oxides,  lead  as  a  solvent  for  gold 
in  the  presence  of  iron.  etc.  The  metals  aro  divided 
into  two  main  classes,  (A)  those  that  do  not  wet 
carbon,  form  molten  beads,  and  give  light  in  the 
core 'of  the  arc  stream  only,  and  (B)  those  that  wet 
and  dissolve  carbon  when  melted  and  give  light 
in  both  the  core  and  the  shell  of  the  arc  stream. 
Generally  class  A  metals  are  easy  to  reduce  from 
their  oxides  and  class  B  difficult.  The  classes  are 
subdivided  into  two  groups  in  class  A  (group  I 
including  the  metalloids')  and  seven  groups  in  class 
B.      A    long   list    of   distinctive   tests   is   given   for 

menta  arranged  in  groups  as  above.  The 
delicacy  of  the  tests  is  greatest  where  ordinary 
methods,  including  spectrum  analysis,  are  least 
effective,  especially  as  regards  the  very  refractory 
elements  ;  the  amount  which  can  be  detected  varies 
from  u"08  mg.  for  silver,  gold,  and  tungsten  to  O'l 
mg.  for  sulphur,  phosphorus,  cadmium,  platinum, 
chromium,  vanadium,  titanium,  uranium,  yttrium, 
zirconium,  thorium,  columbium,  molybdenum,  and 
tantalum,  and  about  1  mg.  for  most  of  the  other 
elemnts.  Tn  mixtures  the  delicacy  generally  de- 
creases about  20°'.  Separations  can  be  often 
an     addition   with   inter- 

te  boiling  point  assisting  the  separation.  The 
analysis  is  mainly  qualitative,  but  semi-quantita- 

sults  can  often  be  obtained  ;  e.g.,  cadmium  in 

zinc  can  be  estimated  to  within  a  few  per  cent.,  and 

chrorainm  can  be  estimated  by  the  amount  of  colour 

produced    in    the    barium    aluminate    test    for    that 

1      B.  V.  S. 


Chlorine;  Determination  of  - xrilli  the  nephelo- 

mrter.     A.  B.  Lamb,  P.  W.  Carleton,  and  W.  B. 
irum.     J.  Amer.  Chom.  Soc,  1920,  42,  251— 

Sir. vin  chloride  was  precipitated  in  50%  alcohol- 
watrr  dilutions  of  sodium  chloride  of  widely  differ- 
mcentrations,  and  the  mixtures  were  heated 
for  30  mins.  at  40°  C.  after  precipitation.  In  this 
way  a  more  intense  and  constant  opalescence  was 
produod  than  could  l>e  attained  at  room  tempera- 
ture. By  this  method  chlorides  can  be  estimated 
over  the  concentration  range  4 — 300xlO"'2V.     The 


opalescence    of    silver  chloride   in   water    is    15% 
i   than  in  BOX  alcohol  or  60%  acetic  acid. 

—J.  F.  S. 

Inn  |  u,  grape  must  etc.  } ;  Determination  of  minute 

quantities  of .        I..    Matlneu.        Bull.   Assoc. 

Chim.  Shot.,  1910,  37,  205—208. 

I  m:  ash  I  mm  10  i  rape  must  or  a  correspond- 
ing a unt  of  Other  material  is  treated  with  6  c.c. 

.'1  hydrochloric  acid  (]  in   I),  and,  without  filtration, 

10  o.o.  pi  I  potassium  thiocyanate  is  added.  The 
liquid  is  made  up  to  60  i  <•  ,  and  its  colour  is 
matched  by  adding  standard  ferric  ohlorido  solution 
to  80  0.0.  of  a  solution  containing  the  same  quanti- 
ties of  acid  and  thiooyanate  as  the  test  liquid. 

—J.  H.  L. 

Protein*;  f'se  of  ethyl  acetate  us  a  precipitant  for 

.     A.  Marie.     Ann.  Inst.  Pasteur,   1920,  3-1. 

159—161. 

ETHYL  acetate  gives  a  marked  precipitate  with  even, 
dilute  solutions  of  proteins,  and  a  turbidity  with 
peptones,  proteoses,  or  albumoses.  On  the  other 
hand,  solutions  of  amiiio-acids  or  of  vegetable  or 
animal  alkaloids  show  no  change  on  the  addition  of 
ethyl  acetate.— W.  G. 

Amiim-aculs;    Determination  of  by  means  of 

the  hydroijen  electrode.     E.  L.  Tague.     J    Amer 
Chem.  Soc,  1920,  42,  173—184. 

The  neutralisation  curves  of  amiiio-acids  are  ob- 
tained as  follows:  Sufficient  standard  alkali  is 
added  to  a  definito  volume  of  the  aqueous  solution 
of  the  amino-acid  to  give  it  a  pu  value  of  about  125. 
Then  to  an  equal  volumo  of  water  the  same  stan- 
dard alkali  is  added  to  give  the  same  pa  value,  care 
being  taken  to  add  sufficient  water  to  give  the  blank 
the  same  volume  as  the  original  at  the  pa  value 
compared.  By  subtracting  the  number  of  c.c.  used 
in  the  blank  from  that  required  in  the  original  the 
number  of  e.e.  of  alkali  necessary  to  neutralise  the 
amino-acid  alone  is  ohtained. — J.  F.  S. 


Crude  fibre  [in  feeding  stuffs  etc.'] 
use  in  the  determination  of  — 


Condenser  for 
C.  A.  Clemens. 
J.  Ind.  Eng.  Chem.,  1920,  12,  288—289. 

A  condenser  possessing  several  advantages  over  the 
apparatus  devised  by  Spears  (J.,  1919,  230.v)  is  de- 
scribed.— C.  A.  M. 

See  also  pages  (a)  395,  Combustion  products  etc. 
(Castek).  397,  Naphtha  (Hill  and  Chillas).  400, 
Cellulose  in  xcoods  (Pore).  401,  Calcium  nitrait 
(Platou).  402-3,  Spent  oxide.  Hydrotulphiti 
(Bruhns).  Carbonyl  chloride  (Delepine  and  others*. 
409-10,  Iron  ore.  (Little  and  Hult,  also  Schwarz). 
Phosphorus  in  iron  etc.  (Kinder,  Ridsdale).  417, 
Linseed  oil  (YVoltl).   Xeplul  rallies  (Csonka). 

418,  Sugar  in  tanning  extractt  (Crasser).  419,  Soil 
acidity  and  alkalinity  (Wherry).  Chlorides  in  soil 
(Hirst  and  Greaves).  420,  Molasses  (Lippmann). 
122,  Melanin-value  of  potatoes  (Haehn).  Water  in 
foods  (Scheringa).  423,  Caffeine  in  coffee  (Vautier). 
425,  Morphine  (Rapp).  Chlorobenzenes.  (Bourion). 
Acrolein  (Tsalapatanis).  426,  Distilling  xrater 
from  solvent*  (Walker).  429,  Nitrocellulose 
(Sehrimpff). 

Patents. 

Carbon  monoxide;  Oxidation  of .  K.  Hofmann, 

Charlottonburg.     G.P.  307,614,  19.7.16. 

The  oxidation  of  carbon  monoxide  by  chromic  acid 
solutions  is  much  accelerated  by  the  addition  of 
mercuric  oxide,  and  absorption  of  this  gas  from  air 
or  gaseous  mixtures  by  the  reagent  is  sufficiently 
rapid  for  analvte  al  or  hygienic  purposes. 

— G.  F.  M. 

Soda-time.     U.S. P.  1.335,949.     See  VII. 
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Patent  List. 

The  dates  given  in  this  list  are,  in  the  case  of  Applica- 
tions for  Patents,  those  of  application,  and  in  the  case  of 
Complete  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  as  accepted  are  open  to  in- 
spection at  the  Patent  Office  immediately,  and  to  opposi- 
tion within  two  months  of  the  date  given. 


I.— GENERAL;  PLANT;  MACHINERY. 

Aitlications. 

Becktou.  Settling  tanks,  separators,  etc.  13,423. 
May  15. 

Bilsland,  Macbeth,  and  Dunlop  Rubber  Co. 
Mixing  or  grinding  mills  etc.  14,115  and  14,118. 
May  21. 

Blom.  Effecting  condensation  reactions.  13,055. 
May  11. 

De  Wendel.  Transport  and  storage  vessels  for 
liquid  air  or  gas.    12,942.    May  10.    (Ger.,  7.11.16.) 

Doverdale.  Filtering,  clarifying,  etc.  liquids. 
14,030.    May  21. 

Duckham,  and  Thermal  Industrial  and  Chemical 
Research  Co.  Fractional  distillation.  14,104. 
May  21. 

Emerson.  Apparatus  for  distillation.  12,922. 
May  10.     (U.S.,  8.5.19.) 

Kriiger  and  Kriiger.  Mixing  air  and  liquids. 
13,210.     May  13. 

Morgan,  and  Thermal  Industrial  and  Chemical 
Research  Co.  Recovering  gases  absorbed  by  solids. 
14,102.    May  21. 

Complete  Specifications  Accepted. 

8954  (1918).  Barbet  et  Fils  et  Cie.  Heat  ex- 
c  hangers  for  continuous  rectification  of  liquefied 
gases,     a-12,519.)     May  19. 

3851  and  18,742  (1919).  Bulgin,  Hall,  and  Searle. 
Apparatus  for  treating  air  or  gases  with  liquids  or 
vice  versa.     (142,941.)     May  27. 

3985  (1919).  Schuck.  Production  of  a  catalyst. 
(142,576.)    May  19. 

17,817  (1919).  Tiesen.  Furnaces.  (142,710.) 
May  19. 

II.— FUEL;      GAS;      MINERAL      OILS      AND 

WAXES;  DESTRUCTIVE  DISTLLLATION; 

HEATING;  LIGHTING. 

Applications. 

Duckham,  and  Woodall,  Duckham,  and  Jones. 
Gasifying  fuel.    12,937  and  13,373.    May  10  and  14. 

Durrant  and  Wilford.  Motor  fuel.  13,173. 
May  12. 

Edi-er.     Production  of  fuel.     14,126.     May  21. 

Felizat  and  Guignard.  Destructive  distillation 
of  shales,  schists,  etc.  12,951.  May  10.  (Fr., 
12.4.19.) 

Hughes.     Artificial  fuel.     13,882.     May  20. 

Hutton  and  Neilson.  Acid  refining  of  mineral 
oils.    13,887-8.     May  20. 

Lewis  and  Quain.  Purification  of  gases.  13,554.' 
May  17. 

Morgan,  and  Thermal  Industrial  and  Chemical 
Research  Co.  Treatment  of  acid  used  for  purifying 
oils  etc.     14,103.     May  21. 

Perry.  Apparatus  for  distilling  carbonaceous 
material.     12,894.     May  10. 

Rambush.  Removal  of  sulphur  from  gases. 
14,106.    May  21. 

Sawtelle.  Destructive  distillation  of  wood. 
13,718.     May  18.     (U.S.,   10.9.16.) 

Complete  Specifications  Accepted. 

2661  (1919).  La  Porta  and  Bartolomeis.  Fur- 
naces for  distilling  asphalt  rock,  bituminous  shale, 
etc.     (112,541).    May  19. 


4154  (1919).  Freeman.  Gasifying  solid  and 
liquid  fuels.     (142,945.)     May  27. 

11,178(1919).  Marks  (U.S.  Industrial  Alcohol 
Co.).     Liquid  fuel.     (143,017.)     May  27. 

14,475  (1919).  Groundstroem.  Gas  retorts. 
(142,689.)     May  19. 


IV  —COLOURING  MATTERS  AND  DYES. 

Applications. 

Brunner.  Manufacture  of  hydrazobenzene  etc 
in  solid  form.     13,592.     May  17.     (Switz.,  12.7.19.) 

Morgan.  Manufacture  of  colour-producing  inter- 
mediates.    13,954.     May  20. 

Poncelot.  Colouring  matter.  13,157.  May  12. 
(Fr.,  12.5.19.) 

Complete  Specification  Accepted. 

11,101  (1919).  Brassard  and  Crawford,  and 
Buckle.  Manufacture  of  indophenolic  compounds. 
I 143,014.)     May  27. 


V.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Applications. 

British  Cellulose  and  Chemical  Manuf.  Co.,  and 
Roy.  Apparatus  for  making  threads.  13,796  and 
13,926.     May  19  and  20. 

Bronnert.  Manufacture  of  artificial  silk.  12,972, 
13,387,  13,586,  14,068.    May  10,  14,  17,  and  21. 

Commin.  Manufacture  of  fibre  compositions. 
13,869.    May  20. 

Dreyfus.  Manufacture  of  cellulose  derivatives. 
13,289  and  13,290.    May  13. 

Hiilbronner.  Impregnation  of  paper  -etc. 
13,084.     May  11.     (Ger.,  12.1.17.) 

Lilienfeld.  Producing  viscous  liquids.  13,186. 
May  12.     (Austria,  1.8.19.) 

Lilienfeld.  Production  of  cellulose  ethers.  13,187. 
May  12.     (Austria,  5.5.20.) 

Lilienfeld.  Manufacture  of  alkali  cellulose. 
13,286.    May  13.     (Austria,  1.8.19.) 

Lilienfeld.  Manufacture  of  plastic  masses. 
13,350.     May  14.     (Austria,  1.8.19.) 

Lilienfeld.  13,188,  13,287,  and  13,568.  See 
XVII. 

Pollak  (A.-G.  Seeriet  Bleicherei).  Refining  and 
perfecting  cotton  fabrics.    13,840.    May  19. 

Thunert.  Production  of  paper.  13,842.  Mav  19. 
(Ger.,  27.10.19.) 

Complete  Specification  Accepted. 

24,123  (1919).  Kron.  Obtaining  fibre  for  the 
manufacture  of  pasteboard.    (135,466.)    May  27. 


VI.— BLEACHING;  DYEING;  PRINTING; 
FINISHING. 

Applications. 

Bayer  und  Co.  Dveing  with  acid  sulpho  amino 
dyestuffs.    13,161.     May  12.    (Ger.,  31,10.14.) 

Kershaw.    Bleaching  fabrics.    13,731.    May  19. 

Lord.  Apparatus  for  treating  hanks  of  yarn  with 
liquid.     13.875.     May  20. 

Sharp.    14,024.    See  IX. 

Soc.  Chim.  des  Usines  du  Rhone.  Dying  cellu- 
lose acetate  artificial  silk,  films,  etc.  13,541. 
May  17.    (Fr.,  5.9.19.) 

Complete  Specifications  Accepted. 

798  (1919).  Heymann.  Dyeing.  (142,899.) 
Mav  27. 

6362  and  22,202  (1919).  Whitaker  and  Whitaker. 
Machines  for  dveing,  scouring,  and  washing  wool, 
etc.     (142,602.) '  May  19. 
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VII       LCED8:   ALKALIS:   BALTHj  NON- 
MI  MA  1.1,1c  B I. K MK NTS. 

APPLICATIONS. 

Ashoroft      Production  of  anhydrouB  magnesium 
chloride   or   anhydrous   double   eblorides   of    mag- 
m.     13  061.    May  1 1. 
(  -  ,  .ui.l  Bpenoe  and  Sun,,     Pui 

Iphur.    13,293.    May  13. 
Hi.  km  an.  Fixation  of  nitrogen.    13,848.  Ma]  II 

See  X. 
\|    K.         i  making  zinc  oxide  and  hydro- 

79       May  17. 
.in  and  otlii'i's.     I  I, 111.'!.     Sec  II. 
Nitrogen  Corporation.     Production  of  ammonia. 

(U.S.,  23.3  16.) 
N       k    Hydro  -  Elektrisk    Kvaektofaktieselskab. 
Production   of   niumonia   and    foTinio   acid    or   am- 
monium   formate    from    barium    cyanide.      13.702. 
\i       :-        N     way,  26.5.10.) 

N      k     Hydro-Elektrisk     Kvaelstofaktieselskab. 

Producing    mixtures   of    nitrogen    and    hydrogen. 

14,069     U      21.    (Norway,  23.6.190 

Bchweia.     Bodafabrik.       Production     of    caustic 

irsodalye.    13,648.    May  17.    (Swita.,  4.6.19.) 

COKPLRB   Sri  i  imi  M  IONB    Aii'EPTF.n. 

B31]  (1918).  Pope  and  Hc.vcock.  Product  ion  and 
Dtilisation  ol  sulphur  diehlorido.  ( 1  12.870  i   May  27. 

20,339  (,ls>ls>.  Audianne.  Heat  interehangers 
fur  gases  lor  use  in  the  contact  process  of  making 
sulphuric  arid.     (142,522.)     .May  19. 

-  (1!»19).  Darrasso  Freree,  and  Dupont. 
Utilising  marine  alga?  for  making  formic,  acetic, 
and  butyric  acids  and  for  extracting  Baits  of  iodine 
and  potash.    (123,325.)    May  27. 

14,713  (1919.)  Blair.  Campbell,  and  McLean, 
Blair,  and  Ferguson.  Preparing  powerful  oxidising 
gases  for  removing  carbon  and  sulphur  deposits  in 
hydrogen  manufacture.     ( 1  13,0(31.)     Mav  27. 

Fabr.  de  Prod.  Cbim.  de  Thann 
«r  de  Mulhouse.  Manufacture  of  potassium  sul- 
phate   (137,296.)    .Mav  27. 

32.886  (1919)    Fredriksstad  Elekt,  Fabr.  See  XI. 

VIII—  GLASS;  CERAMICS. 

Applications. 

Atkinson,   and   Stein   and   Atkinson.     Glass  fur- 

13,924.     May  20. 
B-irdmore,  and  Boulton.  Ltd.     Potters'  stove  for 
making  earthenware  etc.    13,502.    May  17. 

Hailwood.    Glass  manufacture.    14,028.    May  21. 
-  and  Sparkes.    Fire-brick.     13,747.    May  19. 

COMPLETR  SPECrFICATIONS  ACCEPTED. 

14,455(1919).  Musiol.  Enamels  and  enamelling. 
(142.68S        M    v  19. 

17,458  (1919V  Mohn.  Oil-fired  furnaces  for 
melti>  '  13,094.)    Mav  27. 

•     (1919.)      British    Thomson-Houston    Co. 
il      Electric     Co.).        Refractory      material. 
'112.721  i    May  19. 

119)     White  <  Fours  et  Precedes  Mathy). 
Crucible  furnaces  for  glass  etc.    (143,117.)    May  27 
84,437      (1919)         Wilkinson.        Glass-furnaces. 
043,125       May  27. 

DC.— BUILDING  MATBB LA  LS 

APPLICATIONS. 

Crosier.      Manufacture  of  cementitious  articles. 
- 

p       Solution   for  fircproofing  wood,   fabrics, 
14  024.     May  21. 
W  I  Manufacture  of  cement.     13,164. 

-     d<  n,  10.2.19.) 

Complete  Bpsctpication  Accepted. 

"d"  Brarin.     Concrete  etc.     (142,958.) 

M 


X.-  Mi. I  ILS:  METALLURGY.  INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

liudd  and  Ledwinka.    Annealing tals.    13,899. 

Maj  . 
1  Apparatus  for  electro-deposition  ol  metals, 

13,272.      May    18. 

lies,  and  Kirsohner.      Electroplating.      18,240. 
Maj  18.    (Austria,  10.10  17  | 
Jones.    Fusing  and  purifying  non-ferrous  mi  tals 

etc.     13,870.     May  20. 

Kaiser    and    (tlvenauer.      Hardening-ageni 
wrought  iron,  steel,  de.    18,618.     Mav  17.    (Gei 
L8.1.18.) 

Kroll.  Producing  alloys  containing  alkaline-earth 
metals.      18,849.      Mav    19. 

i  ser.  Electrolytic  eparation  of  metals.  13,77" 
May  19. 

Hackaj  .  Extraction  of  tungstic  acid  from  tung- 
sten ores.  18,957.    .May  10. 

Mining  and  Metallurgical  Processes,  Ltd.    Blast 

roasting  apparatus  etc.  13,958.  May  20.  (Aus- 
tralia. 9.7.19.) 

Moffat.  Treating  metallic  ores.  13,570.  Mav  17. 
il'.s  .  80.4  18.) 

Walter.  Producing  alloys  containing  silicon. 
13,880.    May  19.    (Austria,  28.10.18.) 

Complete  Specifications  Accepted. 

11,628-9  (1916).       Stahhvcrke  Lindenberg  A.-G. 

Steel  alloys.     ( 103, S()!l  and  103,810.)     Mav  27. 

18,685  '  (1918.)  Hadfield.  Refining  of  steel. 
1 1  I2.ss.vi     May  27. 

3773  (1919).  Turnbull.  Cleaning  blast-furnace 
gas.     (1  12,938.)     Mav  27. 

XI— ELECTRO-CHEMISTRY. 

Applications. 

Chile  Exploration  Co.  Electrodes.  13,572. 
May  17.    (U.S.,  21.1.20.) 

Coles.  13,172.    See  X. 

Fuller,  and  Fuller's  United  Electric  Works. 
Galvanic  batteries.    13,262.     May  13. 

Greenwood  and  Batley,  ijeitner,  and  Wood. 
Electric  accumulators  etc.     13,955.     May  20. 

Herrmann.  Manufacture  of  micanite.  13,670. 
May  18.    (Fr.,  29.9.19.) 

Herrmann.  Manufacture  of  electric  insulating 
materials.    13,671-2.    May  18.    (Fr.,  7  and  8.11.19.) 

Hess  and  Kirsehner.     13,240.    See  X. 

Houston.    Storage  batteries.    12,868.    Mav  10. 

Laager.    13,775.    See  X. 

Pouchain.  Positive  accumulator  electrodes. 
12,939.     .May  10. 

Pouchain.     Primary  battery.     12,940.     May  10. 

Siemcns-Sclineki  rtwerko.  High-tension  electric 
depositing  plants.   13,694.  Mav  18.  (Ger.,  31.3.16.1 

Webb.     Klcctrolysers.     13,070.     May  11. 

Zubiria  v  Smith.  Electric  furnaces.  12,953-4. 
May  10.     (Spain,  21  and  22.5.19.) 

Complete  Specifications  Accepted. 

10.170  and  16.154  (1919).  Withers  (National 
Electro-Products.  Ltd.).  Apparatus  for  electro- 
lysing liquids.     (143,002  and  113.082.)     May  27. 

19,378  (1919).  Collins.  Electric  furnaces. 
(133.026.)     Mav  19. 

32.SS6  (1919).  Fredriksstad  Elektrokemiske 
Fabriker  Akt.  Apparatus  for  electrolysing  metal 
suit    olution.     (138,862.)     Mav  27. 

9997  (1920).  Moure.  Electric  furnaces.  (143,176.) 
May   27. 

XII -FATS;  OILS    WAXES. 

Applications. 

Lilienfeld.  Production  of  oily  bodies  of  high 
boiling  point.     14,094.     Mav  21     (Austria,  10.6.20.) 
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Salomonson.     Neutralising  oils  or  fats.     13,970. 

Mloc2Anon.  l'Oxhydrique  Franc     Catalytic  hydro- 
genation  of  oils,  fats,  etc.    13,085.    May  11.    (Fr., 

oQ  e  in  \ 

Wade  (Wilson  and  Co.).  Compounding  fats  and 
oils     13,582.     May  17.  .   . 

White  Mechanical  digester  for  obtaining  oils 
and  fats  by  cooling.     13,041.     May  11. 

XIII— PAINTS;    PIGMENTS;    VARNISHES; 
RESINS. 

Applications. 

McKee.    13,579.    See  VII.  --•■..  ,  , 

Nelson.  Manufacture  of  carbon  for  pigmental 
etc   purposes.    14,065.    May  21. 

Scholz  and  Tiedemann.  Working  up  linoleum 
scraps  into  new  linoleum.  13,930.  May  20.  (Gar., 
16.5.18.) 

Complete  Specification  Accepted. 

20  577  (1919)  Arie.  Antifouling  paint  for  ships' 
bottoms.     (131,601.)    May  27. 

XIV.— INDIA-RUBBER;   GUTTA-PERCHA. 

Complete  Specifications  Accepted. 

4242  (1919).  Smith  (Claessen).  Utilising  bark 
shavings  from  rubber  trees  and  extraction  of  rubber 
therefrom.     (142,946.)     May  27 

13,980    (1919).      Neilson.      Rubber    compounds.    I 
(127,821.)     May  19. 

XV.— LEATHER;  BONE;  HORN;  GLUE. 

Applications. 
Broens      Product  for  leather  dressing  or  tanning, 
dveing,  and  tannery.     13,705.    May  18. 

'  Dunham.  Making  casein  solution.  13,561. 
May  17. 


XVH-— SUGARS;  STARCHES;  GUMS. 

Applications. 

Lilienfeld.  Production  of  ethers  of  carbohydrates, 

their  conversion  products  and  derivatives      ",188, 

13  287,  and  13,658.     May  12,  13,  and  17.    (Austria, 

6.8.19  and  5.5.20.) 

Complete  Specifications  Accepted. 
3508    (1919).       Darrasse    Freres,    and    Dupont. 

63509  (1919).  Darrasse  Freres,  and  Dupon*- 
Utilising  carbohydrate  in  plants  vegetable  offal, 
and  waste  products.    (123,326.)    May  27. 

XVIII.— FERMENTATION  INDUSTRIES. 

Application. 
Fazi       Brewing    or    preserving    beer.      13,177. 
May  12.     (Ital.,  22.5.19.) 

Complete  Specifications  Accepted. 
14  046(1918).    Baver  and  Jensen.     Production  of 
alcohol  and  veast  from  seaweed.  (119,030.)    May  27. 
22  905  (1919).     Fazi   and  Peroni.     Malting  pro- 
cess.'   (143,121.)    May  27. 

XIX  —FOODS:  WATER  PURIFICATION; 

SANITATION. 

Applications. 

Activated  Sludge,  Ltd.,  and  Coombs i  Separating 
matters  suspended  in  sewage  etc.     i-o,MZ.    May  id. 

Activated  Sludge,  Ltd.,  and  Coombs.  Sewage  etc. 
purification  plants.    13,203.    May  13. 


Bateman.    Treatment  of  tea.    13,375.    May  14 

Clark.       Compounds    for   baking   processes    etc. 
1  o  cn  £      IVIav  19- 
'  Longley.     Drying  sewage  etc.     13,256      May  13. 

Pannevis.       Roasting   cocoa  beans   etc.      12,95b. 
Mav  10.     (Holland,  1.2.19.)  ,„,,„„    AT      ,, 

Westaway.  Production  of  cream.  13,472.  May  17. 

Complete  Specifications  Accepted. 
7119  (1919)        Crosfield  and  Sons,  and  Wheaton. 
Manufacture  of  a  base-exchanging  substance  and  its 
use  in  purifying  and /or  softening  water.    (14^,9/4.) 

32  839  (1919).  Bollmann.  Manufacture  of  food- 
stuff's.    (142,764.)    May  19. 

XX  -CRGANIC  PRODUCTS ;  MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Applications. 

Lilienfeld.  Manufacture  of  dialkyl  sulphates. 
13.349.    May  14.    (Austria,  15.12.13.) 

Soc.  Chim.  des  Usines  du  Rhone.  Manufacture 
of  normal  butyl  p-aminobenzoate.     13,158.    May  1/. 

(Fr.,  30.7.19.)  ,  .   . 

Wesson.      Isobornyl  -  ester  -  camphene     mixture. 

13,562.    May  17. 

Complete  Specifications  Accepted. 
5686  (1918)      Pope,  Gibson,  and  Thuillier      Pro- 
duction    of     (8-dichlorethyl     sulphide.       (142,875.) 

7802  (1918).  Orton  and  Pope.  Production  of 
ehlorpicrin.     (142,878.)     May  27.    _ 

9593  (1918)  Pope.  Production  of  aromatic- 
arsenic  compounds.     (142,880.)     May  27. 

2657  (1919).  Selden  Co.,  and  Selden.  Purifica- 
tion of  organic  substances  by  sublimation. 
(142,902.)      May  27. 

3508  (1919).     Darasse  Freres,  and  Dupont.     aee 

VII 

4245  (1919).  Mounevrat.  Preparing  aromatic 
arsenic  acids.     (142,947.)     May  27. 

24,331  (1919).  British  and  Foreign  Chemical 
Producers  (Rheinische  Kampfer-Fabr.)  Manufac- 
ture of  para-cymene.     (142,738.)     May  19. 

XXI  —PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 
Forbes.       Natural  colour  photography.       14.125. 

Mslemens  u.  Halske  A.-G        Photographic  plates 
papers,  and  films.    13,351.    May  14.     (Ger.,  3.7.17.) 


XXII.— EXPLOSIVES;  MATCHES. 

Applications. 

De  Wendel.       Blasting-cartridges  of  liquid  air. 
12,941.     May  10.     (Ger.,  30  5.16  ) 

Du  Pont  de  Nemours  and  Co.   Propellant  powder, 
13,811.     May  19.     (U.S.,  23.8.19.) 

Complete  Specifications  Accepted. 

746  (1919V     Rintoul,  Weir,  Lowndes,  and  Nobel  a 
Explosives Co.     Explosives.     (142,898.)     May 27 

3'?  690  (1919).       Hedberg.       Manufacture  of  ex- 
plosives.   (142,763.)     May  19. 

XXIII.— ANALYSIS. 

Applications. 
Bawtree,  and  Hadflelds,  Ltd.  Viscometer.  13,850. 

MKrogii  and  Pedersen.  Recording  analysing  ap- 
paratus for  automatic  analysis  of  gases.  U,iK>L- 
May  10. 
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I. -GENERAL;  PLANT;  MACHINERY. 

n<j  "  problems  [;  Continuous  \\      \ 

Anier.   lilcctrochem.  Sew  -.    L920, 

Vdva p.v.J 

1'iik  introduction  ol  the  Dorr  continuous  thickenei 
li.i-  resulted  in  greatly  increased  application  of 
continuous  settling  methods.  Settling  may  !>•• 
divided  into  clarification,  winch  is  directly  <!<■- 
pendent  on  the  area  ol  the  settling  vessel  and  is 
independent  ol  us  height,  and  thickening,  which 
depends  on  the  volume  ol  the  thickening  tone. 
i  arification  capacity   required   may   !>.■  calcu- 

lated   ir.iin    the    Formula,    A     l(K     l>>    (3R     Sp) 
■/here  A  represents  unit   thickener  area  in  s.|    it. 
per  t > > ii  hi  Bolids  per  -I  hrs.,  It  the  settling  rate  in 
11.   per  In..   Bp   the  sp.   er.   of   the   liquid,    P   the 
ratio    Hi    1 1 •  1 1 1 i < I    to    solids    in    the    Feed,    and    1) 

itio    ol    liqnid    t lids    in   the  discharge, 

Th.'     thickenin        capacity      is     calculated      From 

\      i  l'ii.     Sp)  -     -  ■■■  where  V  repp 

volume  in  cub.  it.  required  For  thickening  pi 

1. 1  solids  per  24  hrs.,  8  the  sp.  gr.  of  thickened  pulp, 

Bp  the  average  sp.  gr.  of  solution,  (J  the  avi 

sp.  gr.  ot'  solids  in  the  pulp,  and  T  the  period  "t 

detention   in  hrs.       The  (governing  factor  in  clari- 

n  is  the  rate  of  settling  of  the  finest  particles. 
I  ii..  content  of  particles  in  the  colloidal  con- 
dition may  be  reduced  by  modifying  the  previous 
mechanical  treatment  so  as  to  reduce  the  amount  ol 

produced,  by  modification  of  any   previous 
abemical  treatment  in  the  direction  of  obtaining  a 

r  precipitate,  and  bj  a  preliminary  heat 
treatment  >>i  the  mat.  rial,  rlooculation  of  colloidal 
particles  may  In'  brought  about  by  the  addition  of 
electrolytes  and  or  colloids,  by  the  electric  current. 
and  by  biological  action.  The  addition  of  a  colloid 
together  with  an  electrolyte  that  will  flocculate  it 

■  ■times    useful,    e.g.,    the   addition   of   a   little 
clay  together  with  enough  sulphuric  acid  to  floccu- 
late it  to  waste  liquors  containing  silk  gum.     The 
_•■  of  an  electric  current  between  electrodes 

immersed    in   the   suspension   caused    no   tlocculation 

when  carbon  electrodes  were  used,  hut  was  effective 
wlnu  metal  was  substituted  lor  the  carbon.  The 
growth  of  bacteria  under  certain  conditions  tends 
to  cause  clarification,  as  in  the  activated  sludge 
■■wage  process.  Raising  the  temperature  in 
almost  all  cases  improves  the  settling  of  the  Bolide. 
Thickening  starts  from  the  bottom  of  tho  vessel  and 
extends  upwards  to  the  zone  where  the  particles 
just  begin  to  touch  one  another.  The  slow  action 
of  the  rake  in  the  Dorr  thickener  tends  to  increase 
the  density  of  the  sludge  by  enabling  the  particles 
to  pack  more  closely.  As  thickening  proceeds  the 
upward  escape  ol  the  liquid  is  retarded  but  may  be 
facilitated  by  mechanical  means.  Kndosmose  has 
been  applied  to  thickening  pulps,  and  although  still 
in  the  experimental  stage,  offers  considerable 
promise  as  a  practical  means  of  reducing  the 
moisture  content  of  substances,  like  clays,  that  are 
particularly  difficult  to  filter.  Flooculation  and 
heating  both  help  settling,  but  the  former,  unlike 
the  l.itt.r.  hinders  thickening.  A  comprehensive 
bibliography  of  the  subject  is  given. — W.  H.  C. 

Extraction  Numerical      relationship 

tnd    treatments   in  .      L.    F. 

Bawley.     J.  Ind.  Eng.  Chem.,  1920,   12,  493— 
196. 

Tiik  i.  tationship  between  the  number  of  treatments 
and  the  number  of  cells   in   terms  of  the  time  re- 
quired may  !-■  represented  h  wing  formula 
n  the  pumping  of  all  the  cells  in  action  is  done 
2,      I)  ■  p(2e-  t-1),     where     n 
resents  the  time  during  which  each  cell  Btom 
idle,  e   the   number  of  cells,  and   I   the  number  of 
!•  i  ins  o|    the  boiling  period.   /.,  and 


the  pumping  period,  u.     In  the co i  continuous 

extraction  the   Formula   becomes  "     p(2<     '     1).   /> 

h.re  representing  the   Li required  For  pumping 

the  contents  of  one  cell  into  the  next.  \\  ten  each 
ell  is  pumped  separate!]  modified  Formulas  are 
required.  The  Formulas  Bhow  that  simultaneous 
pumping  has  little  ii  any  advantage  over  separate 
pumping.    (So  J     1917,  1121.)    <.     A    M. 

/    rue/led  gasi      Construction  of  containers  for  the 
transport  »f .      B\  Banneits.  (J.  Rhein,  and 

II.    Kmv.e.        Ann.    Physik,    1920.   61,    1 18     I  II. 
Chem.  Zeiui..  1920,  91,  II..  662    663 

Yksski.n  ot  celluloid  gave  very  Favourable  results 
with  liquefied  gases,  but  cannot  be  employed  on 
account  ol  the  brittleness  ol  the  material  at  low 
temperatures.  Transport  containers  have  been 
made  consisting  of  two  coin,  nti  n  Bpherical  brass 
vessels,  the  innei  vessel  being  BUBpended  from  the 
neck  ol  the  outer.  The  neck  ol  the  innei  vessel  is 
made  of  manganese  steel  to  lowei  the  conductivity. 
The  inter-wall  space  is  reduced  to  a  few  nun. 
pressure  by  an  oil  pump,  and  the  remainder  of  the 
i-  absorbed  by  cooled  charcoal.  In  a  26-1,  con- 
tainer of  this  type,  the  loss  was  1*258  kg.  per  day. 
In  the  case  of  a  nil  kel  container  with  walls  V5  mm. 
thick,  soldered  with  a  silver  alloy,  and  evacuated 
with  a  rotary  Gaede  pump,  the  vessel  being  heated 

to  remove  occluded  ga8es,  the  heat  lost  through  the 
metal  Wall  Of  the  neck  was  specially  important;  the 

cool  gases  streaming  from  the  neck  did  not  influence 

this  loss.  Beat  insulation  run  be  effected  by  pro- 
viding a  glass  tulx',  sealed  to  the  metal  on  both  sides 
by  a  platinum  ring.  In  the  ease  of  large  containers 
a  long  tube  or  coil  of  some  badly  conducting  material 
may  be  provided.  Good  results  cannot  be  obtained, 
however,  with  uncoated  metallic  vessels  of  iron  or 
nickel  on  account  of  radiation  losses.  The  best 
coating  material  is  silver,  which  must  be  applied 
electrolytically.  By  silvering  on  both  sides,  the 
heat  losses  by  radiation  can  Ik-  reduced  by  one- 
half.  The  most  satisfactory  vessels,  when  used  for 
liquid  air,  showed  a  daily  loss  by  evaporation  of 
4%.— K.  II.  R. 

Patents. 

Pyramidal  surfaces  for  flu'  purification  nf  liquids, 

vapours,     mill    gases:    Combinations    i>f    — — . 

P.  II.  A.Gaillet.     E. P.  133,971,  17.10.19.     Conv., 

18.10.18. 

Pf.ctangit.mi  plates  bent  as  shown  in  the  figure  are 

arranged  in  layers  in  a  tank  or  containing  vessel, 

being  mainly  supported  by  the  ridge  5,  0,  the  ele- 


ments   of    each    layer    Ix-ing   at    right  angles    to  tho 

elements  in  the  layer  above  or  below. — 15.  M.  V. 

filling  material  for  absorption  and  reaction  ' 
PrymundCo.     G.P.  317,167,  28.3.18.     Addition 
to  317,166. 
The  surface  of  the  filling  material  described  in  the 
<  In,  i   patent   (J.,    L920,  321a)  is  increased  without 

altering  the  length  or  width   by  bend  in;:  ill   the  end 
of    th,-   inner   tube  along  a  diameter  of  the  tube. 

— L.  A.  C. 


436  a 


Cl.  I.— GENERAL  ;  PLANT  :  MACHINERY. 


[June  30,  1920. 


Feeding  material  through  a  rotating  cylinder  whilst 
subjected  to  roasting,  mixing,  or  similar  opera- 
tions; Means  for .       A.  Sonsthagen.      E.P. 

140,880,  17.2.19. 

The  material  is  fed  through  a  rotating  drum  hy  two 
sets  of  helical  blades,  one  of  which  is  fixed  to  the 
interior  of  the  drum  and  the  other  to  a  central 
shaft.  One  set  of  blades  causes  the  material  to 
move  forward  and  the  other  checks  the  movement 
so  that  the  material  is  well  mixed.  The  two  sets  of 
blades  may  be  of  the  same  pitch  and  rotated  at 
different  speeds,  or  the  pitch  may  be  different  and 
the  speed  the  same. — \V.  H.  C. 

Chemical  treatment  and  grinding  orjand  mixing; 
Method  of  subjecting  material  to  and  appa- 
ratus therefor,  also  ball-mill  and  combined  grind- 
in  g  or  I  and  mixing  and  vacuum  drying  appa- 
ratus.    F.  R.  Ablett.     E.P.  142,176,  27.1.19. 

The  material  is  allowed  to  fall  (with  or  without 
balls  or  pebbles  to  assist  grinding)  down  a  down- 
take  tube  where  it  is  crushed  by  gravity  and  re- 
turned to  the  top  of  the  same  or  another  down-take 
by  means  of  a  screw  conveyor.  The  undersize 
material  may  be  removed  by  a  screen  or  exhaust  fan 
in  the  return  tube,  or  the  whole  material  may  pass 
through  a  series  of  down-  and  up-takes,  being  sub- 
jected to  vacuum  drying  or  to  chemical  treatment, 
washing,  and  de-watering;  in  the  last  case  the  final 
screw  conveyor  is  preferably  made  tapering  to 
squeeze  the  water  out.  The  whole  apparatus  may 
be  made  acid-proof  and  when  a  series  of  up-  and 
dnwn-takes  are  used  the  grinding  balls  may  be 
returned  through  a  separate  race. — B.  M.  V. 

Drying  excreta,  mucilaginous  and  other  solid 
mutters  containing  a  large  proportion  of  water; 

Apparatus   for   .      M.    M.   Lavarack    (Rep. 

of  E.  C.  Lavarack,  dec).     E.P.  141,861,  11.3.19. 

The  material  is  fed  into  a  disintegrator  from  which 
it  falls  on  to  the  surface  of  the  upper  of  two  flues, 
spaced  apart  within  a  casing,  and  is  moved  along 
the  surface  of  the  flue  by  scrapers  attached  to  an 
endless  chain.  From  the  upper  Hue  it  drops  on  to 
the  lower  flue  and  is  again  moved  in  the  opposite 
direction,  and  the  dried  material  falls  from  the 
lower  flue  into  a  worm  conveyor  by  which  it  is  dis- 
charged. The  drying  is  effected  by  the  heat  from 
a  number  of  furnaces,  built  beneath  the  upper  flue, 
into  which  the  products  of  combustion  pass  first, 
travelling  thence  through  the  lower  flue  to  the  stack. 
Air  for  the  furnaces  enters  the  chamber  and,  to- 
gether with  the  water  and  other  vapours  given  off 
from  the  material,  passes  through  the  fire-bars  so 
that  any  noxious  fumes  are  destroyed. — W.  H.  C. 

Drying  or  cooling  coal,  limestone  and  other  sub- 
stances or  materials  in  granular  form;  Apparatus 
for .     A.  E.  Davis.     E.P.  141,873,  11.9.19. 

The  material  is  passed  downwards  through  a 
chamber  having  double  front  and  back  walls,  the 
hollow  spaces  being  connected  to  each  other  by 
inverted  V-shaped  bars  which  extend  through  the 
material.  The  drying  medium  is  introduced  into 
the  upper  part  of  the  space  in  the  double  front  or 
back,  so  that  the  hot  gas  comes  into  contact  with 
the  wettest  material  first.  If  it  is  desired  to  pass 
the  gas  backwards  and  forwards  in  a  zigzag  manner 
through  the  material,  the  liars  in  the  upper  part  are 
replaced  by  tubes. — W.  H.  C. 

Desiccation;   Method   for  .     A.   W.  Lissauer, 

W.    L.    Eleisher,    and    R.    E.    Keyes,  Assrs.    to 

American      Drying      Processes,      Inc.  U.S. P. 
1,339,115,  4.5.20.     Appl.,  27.3.19. 

An  air  sheet  is  formed  and  caused  to  flow  in  a 
curved  path  having  the  shape  of  a  parabola,  and  a 
current   of   an    atomised   substance   intersects   this 


curved  path  in  a  direction  parallel  with  the  axial 
plane  of  the  curved  path. — A.  G. 

Dryer;  'Rotary .     A.  O.  Hurxthal,  Assr.  to  The 

Philadelphia     Textile     Machinery     Co.       U.S.P. 
1,339,260,  4.5.20.    Appl.,  1.12.19. 

Am  is  circulated  by  a  fan  through  a  chamber  con- 
taining heating  tubes,  to  a  drying  chamber  which 

I    contains  a  rotating  horizontal  perforated  cylinder. 

|  The  cylinder  contains  curved  blades  which  project 
inwards  and  which  raise  the  material  to  be  dried 

I  and  then  allow  it  to  fall.  A  fixed  curved  plate 
surrounds  the  lower  part  of  the  cylinder  to  retain 
the  material,  and  a  partition  is  provided  in  the 
upper  part  of  the  drying  chamber  to  cause  the  hot 
air  to  circulate  through  the  cylinder  back  to  the 
heating  chamber. — W.  F.  F. 

Drying   machines;    Method    of   preventing    caking 

and     burning-on     of     material     in     .        L. 

Buszinsky  and  A.  Liebheit.  G.P.  315,213,  28.5.18. 

In  drying  machines  provided  with  revolving  blades 
a  water  pipe  is  fixed  along  the  blade  shaft.  By 
means  of  the  heat  of  the  dryer  steam  is  generated 
in  the  pipe  and  directed  on  to  the  blades  through 
nozzles,  thus  preventing  caking,  and  possible  sub- 
sequent "  burning,"  of  the  material. — W.  J.  W. 

Still-heads.     T.  H.  Durrans,  and  A.  Boake,  Roberts 
and  Co.,  Ltd.     E.P.  142,330,  30.5.19. 

Apparatus  similar  to  that  described  in  E.P.  19,999 
of  1908  is  constructed  with  a  continuous,  un- 
interrupted spiral  having  the  convolutions  of  vary- 
ing pitch,  or  it  is  formed  of  a  number  of  sections 
bolted  together,  the  spiral  being  of  decreasing 
pitch  from  section  to  section  upwards,  but  of  the 
same  pitch  throughout  each  section. — W.  H.  C. 

Distillation    column.      Zimmermann    uud    Jansen, 
G.m.b.H.    G.P.  316,491,  17.8.17. 

A  column  particularly  adapted  for  the  distillation 
of  liquids  containing  suspended  matter,  as  any 
section  can  be  readily  cleaned,  consists  of  a  number 


Cfc 


of  annular  receptacles,  /,  between  which  are 
annular  vessels,  rf,  attached  to  a  central  shaft,  b. 
by  discs,  c.  Each  section  is  provided  with  a  re- 
movable door,  e,  in  the  outer  wall,  a,  and  thus, 
by  rotating  the  central  shaft,  any  part  of  the 
interior  is  readily  accessible.- — L.  A.  C. 


F.      Miller. 
17.6.19. 


U.S.P. 


Filter-press     frame.        G. 
1,337,251,  24.4.20.     Appl., 

Inside  the  frame  proper  is  placed  a  removable 
cloth-holding  frame,  and  a  channel  for  the  material 
to  be  filtered  is  made  all  round  the  inside  circum- 
ference of  the  frame  proper,  with  radial  passages 
leading  from  the  channel  through  the  cloth-holding, 
frame.— B.  M.  V. 


VoL  XX  I 


Ou  I.— GENERAL  ;    I'LANT;    MACHINERY. 


137    s 


filtering    apparatus.      J.    M.    Izquiordo.      U.S.P. 
1,387.617,  2ti.-J.20.    Appl.,  10.12.18. 

■tun:  of  pairs  of  sloping  filtering  surfaces  are 
ed    in    a  casing,    the   surfaces    of   each    pair 
g  in  the  opposite  direction  relatively  to 
other  and  to  the  snrt  le  pair  nexl  bi  '■ 

that    tho    material    to    ho    filtered    takes    a    zigzag 
i<  Horn  top  to  bottom  ol   the  apparatus. 

H.  M.  V. 

fiUerino-bdt.    J.  A.  McCaskell.    U.S.P.  1,32 

Ippl.,  21.6.18. 
|  with  an  interior  fluid  8] 

with  a  filtrate  coll  id  « ith  the 

nd  having  independent  fluid  i  l''l- 1  - 

u  ct  the  fluid  Bpace  of  th 

fluid  passagi  -.  and  are  wound  and  unwound 
daring  the  travel  of  the  Mt.  Dicharge  of  the 
tilt  rat.-  is  controlled.     .1 .   II.  J. 

Filler;  Rotating  sere  en .    0.  L.  Peck,  Assr.  to 

D        i  D.8.P.  1,338,9  19     1.5.20.     Appl., 

1.18. 
\  OBATKD  hollow  cylinder  is  rotated  in  a  tank 

Containing      the      material.       The      material      flows 
from   the   tank   through   the  cylindrical  surface   of 
and    from    the    interior   of   the   screen 
through   an   axial   opening   at   one   end   arranged 

to  : 'responding  opening  in  the 

wall  of*  the  tank.-    11.  M.  V. 

fvrnoi  r.     L.  M.  Underwood,     U.S.P. 

1  .:•:  I  IM      Appl.,  10.3.19. 

In  a  kiln  provided  with  a  stationary  furnace  and 
odooer    chamber,    the    latter    communicates 
with    i lie   combustion    chamber    to    which    an    in- 
dependent air  supply  is  maintained.     The  portable 
furnace  grate  consists  of  a  series  of  hollow,   tilting 
provided  with  an  end  nozzle,  into  which 
and    air    are    injected,    and    with    a    row    of 
-,   along  the  top,   through  which   these  gases 
are  passed  into  die  fuel  bed.— W.  E.  F.  P. 

Muffle    furnaces;    Method    of    healimj    .      W. 

i,l'.  317,888,  17.10.18. 
To  provent  local  overheating  of  a  muffle,  the 
furnace  is  so  built  that  the  hot  gases  enter  through 
cavities  between  the  outer  wall  and  the  top  and 
bottom  of  the  muffle;  after  leaving  the  inutile,  the 
hot  gases  are  conveyed  away  through  flues,  heated 
■gain   bv  the  furnace,   and  returned  to  the  muffle. 

— L.  A.  C. 

I  tsrrs,    Apparatus   for  making  .      AV.    1). 

Richardson.     Assr.    to    Swift    and    Co.       U.S.P. 
1,338,688,  4.5.20.    Appl.,  26.11.15. 

A  vertical,  cylindrical  reduction  chamber,  pro- 
vided with  a  heating  coil,  downwardly  acting  pro- 
peilor  agitators  carried  on  a  vertical  shaft,  and  a 
i  oil  for  introducing  reducing  gases,  com- 
municates with  a  baffle  chamber  where  the  gases  and 
liquids  are  separated  and  which  is  connected  to  a 
vacuum  pump. — W.  H.  C. 

ist  and  process  for  producing  the  same.     N. 
Sulzberger.      U.S.P.    1,338,709,    4.5.20.      Appl., 
15. 

A  borate  of  a  metal  possessing  catalytic  activity  is 
reduced,  sufficient  of  the  borate  radical  being 
present  to  serve  as  an  effective  carrier  of  the  cata- 
lytic metal  after  reduction. — W.  II.  C. 

ideation;  Method  of  and  apparatus  for . 

ross.     C.S.P.  1,338,996,  4.5.20.    Appl., 
13.11.19. 

Thk  materials  to  Ik?  emulsified  are  delivered  to  tho 
rotor  of  a  centrifugal  machine  which  is  provided 
with  an  extremely  narrow  outlet  passage,  through 


which  the  materials  impinge  againsl  a  wall  which 

also  is   part   ol    the  rotor.       It.    M.    V. 

Emulsions   and   suspensions;    Thickening,    drum,/, 

and  effecting  chemical  reaction  in  .     <•     \ 

Krause.    G.P.  308,942,  7. <>li;      Vddn.  to  •-"•?,; :»•<>>. 

Thk  emulsion  or  suspension  enters  s  vaporising 
chamber  through  atomisers  and  is  sprayed  in  all 
directions  in  n  horizontal  pis  ■ ;  ream  of 

tng  or  reacting  with  the  particles 

— L.  A.  C. 

arating  condensable  Irom  air;  Appara- 

— .     J.  8.  Fries  Sohn.     Ci.P.  316,652, 

24 .1 .  14. 

Air  containing   vapours   of   volatile  liquids   is   led 

through    a    cooling   tube  containing  an    inner    tube 

provided  at  intervals  with  projections  which  extend 

nearly  to  the  outer  tube.  The  latter  is  thus  divided 
into    compartments    separated    by    annular    nozzles 

formed  by  the  projections  and  the  wall  of  the  outer 
tube.    Tho  cooling  action  is  thereby  improved. 

—J.  S.  G.  T. 

Eli  i  Meal  precipitation;  Device  for employing 

high-tenst  »t,      Bieraens-Schuckerl  w  erke, 

G.m.b.H.  G.P.  .(16,790,  1.4.16. 
11  ii.ii-ti.nmon  reel  iiymg  valves  are  installed  in  such 
manner  that  they  can  convey  at  least  double  the 
normal  working  current  of  the  installation,  and 
provide  at  least,  one  and  a  half  times  tho  working 
tension,  the  excess  in  normal  working  being  taken 
up  by  resistances. — J.  S.  G.  T. 

'fro-osmotic  dehydration  of  vegetable .  animal, 
mineral    material;    Process    and    apparatus 

fur  .     Elektro-Osmose  A.-G.  (Graf  Schwerin 

Ges.).    G.P.  317,403,  13.12.17. 

Dtjbing  the  first  stage  of  the  process  the  volume  of 

the  dehydrating  chamber  is  kept  constant,  and  fresh 
material  is  introduced  continuously,  the  charge 
being  subjected  to  the  pressure  of  the  material  being 
fed  to  the  chamber  or  to  external  pressure.  "When 
the  supply  of  material  is  interrupted,  the  volume  of 
tho  dehydration  chamber  is  diminished  by  causing 
the  electrodes  to  approach  one  another,  the  move- 
ment of  the  electrodes  being  effected  automatically 
and  controlled  by  the  pressure  in  the  chamber. 

—J.  S.  G.  T. 

ishers.     R.  E.  Trottier.     E.P.  132,503,  25.8.19. 
Conv.,  12.9.18. 

Hot  air;   Menus   for   produi  ing  .   H.    A.   M. 

Pederson.    E.P.  136,160,  2.12.19.    Com-.,  18.1.19. 

Raising  water  or  other  fluids  by  compressed  air, 
through  special  reversing  valve,  automatically 
operated.  E.  J.  H.  Norman.  E.P.  141,773, 
17.12.18  and  13.5.19. 

Centrifugal  apparatus  with  planetary  movement . 
W.  Mauss.  U.S.P.  1,339,272,  4.5.20.  Appl.,  4.9.19. 

Crystallisation  from  solution;  Effecting .  Norsk 

Hydro-Elektrisk  Kvaelstofaktieeelskab.  E.P. 
134,207,   13.10.19.     Conv.,  23.10.18. 

See  U.S.P.  1,329,158  of  1920;  J.,  1920,  392a. 

Ilrnt  treatment  of  chemical  compounds;  Apparatus 

fur ami  mi  I h'"l  i"r  operation  thereof.   V    \ 

is.  U.S.P.  1,297,833, 18.3.19.  Appl.,  18.7.18. 

3i      I    P.  129,962   18;  J.,  1920,  391  i. 

also  ]  i  440.    Liguid  hi  ating  / 

(U.S.P.  1,335,774).  445,  Boiling  indirectly  (U.S.P. 
1,337,704).       448.    Flalfci  a"  (E.P.   141,943). 

tin.  Crystallisation  (G.P.  318,360).  456,  A'icfcel 
catalyst  (G.P.  318,177).  -101,  Separating  solids 
how  h, r,',t,  ,  K.I'.   l:N.:illi. 

■  2 


•438  a 


Cl.  IIa.—  FUEL  ;    GAS  ;    MINERAL  OILS  AND  WAXES. 


[June  30,  1020. 


IIa.-FUEL;    GAS;    MINERAL  OILS  AND 
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Coal  dust  and  fusain.  F.  S.  Sinnatt,  H.  Stern. 
and  F.  Bavlev.  Bull.  5,  Lanes,  and  Cheshire 
Coal  Res.  Assoc,  1920.     19  pp. 

Coal  dust  produced  during  normal  working  in  the 
pits  by  natural  fracture  of  the  coal  may  have  pro- 
perties and  composition  quite  distinct  from  those 
of  coal  dust  obtained  by  pulverising  lump  coal. 
Fusain  (J.,  1919,  452  a)  is  found  in  naturally-pro- 
duced dusts  in  much  greater  quantity  than  in  the 
mass  of  coal.  It  possesses  little  cohesive  power,  the 
coal  therefore  fracturing  most  readily  along  planes 
in  which  it  occurs,  exposing  surfaces  of  coal  covered 
with  a  layer  of  fusain.  which  quickly  powders  on 
exposure  to  the  air.  Dust  from  a  dust  collector 
attached  to  a  belt  picking  room,  and  of  which  95 
by  weight  would  pass  through  a  sieve  of  l-90th 
mesh,  was  found  to  contain  about  49 ,:  of  fusain. 
Fusain  ignites  with  considerable  ease  at  a  low 
temperature,  and  continues  to  smoulder  at  a  dull 
red  heat  without  flame  or  odour,  and  may  have  a 
marked  influence  upon  the  tendency  of  a  seam  to 
produce  gob  fires. — W.  P. 

Sub-bituminous  coal:  Low-temperature  distillation 

of .     H.  K.  Benson  and  R.  E.  Canfield.     J. 

lud.  Eng.  Chem.,  1920,  12.  443—446. 

In  the  distillation  of  sub-bituminous  coal  from  New- 
eastle,  Wash.,  which  was  unsuitable  for  commercial 
fuel,  the  maximum  yield  of  tar  oils  was  obtained 
at  350°  C.  About  3'5  !  of  the  coal  was  converted 
into  crude  oils  composed  of  a  mixture  of  tar  oils 
and  petroleum-like  oils,  whilst  the  yield  of  paraffin 
wax  was  about  5"3  lb.  per  ton  of  coal.  The  gas 
liberated  up  to  600°  C.  was  small  in  quantity;  it 
was  relatively  rich  in  illuminating  hydrocarbons, 
but  low  in  calorific  value.  The  tar  water  yielded 
an  appreciable  amount  of  ammonia  and  a  small 
amount  of  cyanides.  A  temperature  of  pronounced 
decomposition  (between  350°  and  450°  C.)  was  ob- 
served in  the  destructive  distillation  of  this  coal 
corresponding  to  a  sudden  increase  in  the  yields 
of  hydrogen  and  methane  and  of  the  quantity  of 
oil  distilled.  The  residue  left  at  350°  showed  an 
increase  of  22' 8  %  in  calorific  value  as  compared 
with  the  coal  as  mined,  and  of  14"  over  the  drv 
coal— C.  A.  M. 

Naphthenes;  Occurrence  of  in  Galician  nude 

oil.  F.  J.  Skowronski.  Metan.  1918,  61— 67,  73— 
79,  86—91,  97—105,  109—118.  Chem.  Zent-r., 
1919,  90,  IV.,  585;  1920,  91,  II.,  655. 

Petholf-usi  from  Tustanowic  (sp.  gr.  08766  at 
25°/4°  C,  1-34  J  distilling  below  150°  C.  29'12 
below  300°,  and  67'95%  residue,  hard  asphalt  con- 
tent 1-59%,  soft  asphalt  4-17".  wax  s:i7  )  was 
fractionated,  the  fractions  were  purified,  freed  from 
unsaturated  hydrocarbons  by  treatment  with  cold 
fuming  sulphuric  acid,  and  tested  for  naphthenes 
by  heating  with  iodine  to  oxidise  the  naphthenes, 
and  then  brominating  in  the  presence  of  ferric 
chloride.  Galician  oil  is  midway  between  American 
and  Russian  oils  in  its  content  of  naphthenes. 
There  have  been  identified  definitely  hexanaphthene 
(cyelohexane).  heptanaphthene  (methylcyclo- 
hexane),  octonaphthenes  (1.2-,  1.3-  and  1.4-di- 
methylcyclohexanes),  nononaphthene  (1.2.4-tri- 
methylcyclohexaue),  a-  and  /3-decanaphthenes,  and 
also  hexahydro-p-xylene  (not  hitherto  observed  in 
petroleum).  The  decanaphthenes  appear  to  be 
dimethylethylcyclohexanes). — A.  E.  D. 

Water  in  petroleum  and  other  organic  emulsions; 

Determination  of .     E.  W.  Dean  and  D.  D. 

Sunk.    J.  Ind.  Eng.  Chem.,  1920,  12,  486—490. 

Distillation  in  the  presence  of  an  immiscible  sol- 
vent  is  the  most   trustworthy  method  of  determin- 


ing water  in  petroleum  or  other  organic  emulsions. 
A  500  c.c.  round-bottomed  distillation  flask  is  con- 
nected to  a  "distilling  tube  receiver,"  made  by 
fusing  a  side  tube  to  a  tapered  graduated  test  tube. 
This  side  tube  passes  through  the  stopper  of  the 
flask,  whilst  the  lower  end  of  a  reflux  condenser  is 
fitted  into  the  cork  of  the  test  tube.  A  commercial 
naphtha  or  a  mixture  of  commercial  xylene  with 
20  {  of  commercial  benzene  gives  good  results  as 
immiscible  solvent.  The  emulsion  (100  c.c.)  and 
solvent  (100  c.c.)  are  distilled  at  the  rate  of  2  to  4 
drops  per  sec,  until  all  water  in  the  flask,  distil- 
lation tube,  and  condenser  has  disappeared  (about 
1  hour)  and  the  volume  of  water  collected  in  the 
graduated  tube  is  read.  For  the  determination 
of  less  than  05  %  of  water  in  an  emulsion  200  c.c. 
of  both  emulsion  and  solvent  are  used.  The  method 
gives  good  results  Vith  coal-tar  emulsions,  using  the 
xylene-beuzene  solvent. — C.  A.  M. 

Sulphur  in  [petroleum]  oils;  Sew  method  of  deter- 

mininij .    C.  E.  Waters.    J.  Ind.  Eng.  Chem., 

1920,    12,   482—485. 

From  0'5  to  l'o  g.  of  the  oil  is  treated  with  5  c.c. 
of  concentrated  nitric  acid,  saturated  with  bromine, 
and  the  crucible  covered  with  a  watch  glass  and 
heated  for  about  30  mins.  on  a  steam  bath,  and 
finally  for  2  to  3  hours  in  direct  contact  with  the 
steam.  From  10  to  12  g.  of  anhydrous  sodium 
,  carbonate  is  then  introduced  beneath  the  crucible 
cover  in  successive  small  portions,  and  the  resulting 
pasty  mass  dried  on  the  steam  bath  at  100°  C, 
and  ignited  over  a  low  flame.  It  is  then  digested 
with  about  150  c.c.  of  water,  the  aqueous  solution 
filtered,  the  filtrate  acidified  with  hydrochloric 
acid  (about  2  c.c  in  excess!,  and  the  sulphate  pre- 
cipitated as  barium  sulphate.  A  blank  test  should 
be  made  with  the  reagents.  For  heavy  and  vulcan- 
ised oils  the  method  gives  results  as  accurate  as 
those  obtained  with  the  bomb  calorimeter. — C.A.  M. 

Mineral  oil  refining;  Recovery  of  waste  acids  from 

.     E.  A.  Kolbe.     Petroleum,  1919,  14,  837— 

847.     Chem.  Zentr.,  1919,  90,  TV7.,  197. 

About  90%  of  the  sulphuric  acid  in  the  waste  acids 
from  lubricating  oil  refining  may  be  recovered  in 
the  form  of  sulphur  dioxide  by  heating  the  waste 
acid  ;  a  lower  temperature  is  required  for  the  de- 
composition, less  pitch  is  formed,  and  the  sulphur 
dioxide  contains  less  sulphur  trioxide  when  the 
waste  acid  from  lubricating  oil  refining  is  mixed, 
before  heating,  with  waste  acid  from  petroleum 
(burning)  oil  refining. — W.  P.  S. 

Paraffin  wax;  yen-  sweating  process  for .      A. 

Szekelv.     Petroleum,  1919,  IS,  109—111.     Chem. 

Zentr.,  1920,  91,  II.,  23—24. 
Crx^de  melted  paraffin  wax  is  introduced  into  a 
vessel,  partly  immersed  in  water,  constructed 
with  perforated  walls  and  containing  perforated 
tubes.  Those  parts  above  the  water-level  are  pro- 
tected by  solid  walls  and  tubes  until  the  wax  has 
solidified  sufficiently  not  to  pass  through  the  per- 
forations. After  removal  of  the  protective  cover- 
ings the  cake  may  be  subjected  to  moist  or  dry 
sweating,  or  a  combination  of  both.  Sharp  frac- 
tionation and  the  production  of  a  valuable  product 
from  inferior  material  are  effected. — C.  A.  M. 

Montan   war;   Resinous   constituents  of  .     J. 

Marcusson.       Braunkohle.     1919,     17,     245—247. 

Chem.  Zentr.,  1920,  91,  II.,  417—418. 
The  products  hitherto  described  as  montan  resin 
contain  large  quantities  of  wax;  e.g.,  100  g.  of  the 
resin  obtained  by  the  technical  method  of  extrac- 
tion  with   toluene,   when  dissolved   in  300  c.< 
ether   and   treated   with   an  equal   volume  of  96 
alcohol,    gave    56    g.    of    precipitated    wax    and   a 
further  quantity  on  cooling  to  -20°  C.     From  the 
mother  liquor  two  resin  fractions  of  12'5  and  19'8  g. 
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u,  i      obi  lined    by    partial    and    .  "in- 
..il  .it  tl»'  solvent.     Til.    s,,,,n.l  ..i  these 
ii,   H-iis   completely   Bolublc   in  96       alcohol, 


Mll| 


A.   Leonard,  M.   F.   Maloney,  ami 
U.S. P.  1,338,454,  27.9.20.    Appl., 


■aruiiii'    u.i^    i  inii|Mi-ii-i>     Mm in    .'i         .i  ' 

bibl  the  first  was  onlj  Blightly  Boluble  even  on 
oiling  The  behaviour  ol  those  resins  towards 
■alphuric  acid  and  nitrii  .i<  id  »  is  compared  with 
.1  lignite  extracted  with  benzene,  li  is  con- 
!  that  tin'  former  are  probably  the  remains 
ol  plan)  resins  originally  pr  nl  in  the  wood. 
Apart  from  quantitative  differences  lignite 
bles  pit  ■  "  il  in  its  behaviour  to  sulphuric  and  nitric 
acids.  It  contains  besides  mineral  constituents, 
nraxes,  plant  resins,  nitrogenous  bases,  and  humic 
two  in. mi  constituents,  si  saturated  poly- 
cyclic  compounds  containing  oxygen  in  "bridge 
formation  "  and  resembling  in  character  the  chief 
constituent  ol  pit  coal,  and  also  more  readily  de- 
composable Bubstances  which  can  be  converted  into 
soluble  compounds  by  sulphuric  and  nitric  acids, 
The  transformation  of  lignite  into  pit  coal  ma] 
consist  in  the  decomposition  of  the  last-mentioned 
compounds,  and  the  conversion  ol  the  waxes  and 
plant  resins  into  hydrocarbons,  which  by  polyraer- 
d  and  oxidation  yield  asphalt-like  products. 

-  I.  II.  L. 

.  from  petroleum.     Ubbelohdc  and  Eisen- 

\  1 1. 

Patents. 

red  fuel;  Fluid-pressure  apparatus  for  burn- 
.     P. 

:      Fandrich. 
16.8.19. 

A  at  of  mixed  fuel  and  air  is  blown  into  a  furnace, 
and  a  jet  of  air  is  delivered  under  pressure  in  line 
with,  and  unobstructed  from  direct  impingement 
■gainst,  the  first  jet.  A  volume  of  air  under  pres- 
tare  is  also  introduced  at  an  angle  to  the  common 
axial  line  of  the  first  two  jets.-  A.  G. 

Coke    ovens.      K.    Hurea.      E.P.     123,099,    6.2.19. 
Canv.,  2C.1.18. 

generative  ovens  the  circulation  ol  the  gases 
is  arranged  so  that  the  heating  surfaces  or  the 
m.iIU  ni  the  furnace  are  all  continuously  heated 
by  gases  in  active  combustion.  The  circuits  of  air 
and  j;;k  ar.'  arranged  -n  as  to  obtain  automatically 
a-  uniform  a  distribution  as  possible  in  each  of 
tlic  compartments  of  the  furnace,  positive  control 
of  the  gas  and  air  supplies  being  provided  for.  The 
recuperators   arc    formed    of   specially   constructed 

>nware  blocks,  arranged  in  such  a  manner 
that  the  air  or  gases  to  be  heated  as  well  as  the 
burned  gases  traverse  them  always  in  the  same 
direction  and  without  the  necessity  of  reversal. 

A.  G. 

'  <;.  Hinselmann.  G.P.  319,246,  19.10.17. 

K  a  coke-oven  plant  steam  is  led  through  the 
chambers  in  which  coke  formation  is  almost  com- 
plete, and  the  mixture  of  steam  and  water-gas  "h- 
tained  is  led  without  fall  of  temperature  into  the 
remaining  chambers  in  which  cosing  i^  not  so  far 
advanced.  Residual  steam  is  converted  therein  to 
and  the  passage  of  the  heated  gases 
over  the  coal  during  the  early  stages  of  inking 
shortens  the  time  of  the  process  and  im  reasea  the 
yield  of  by-products  and  combustible  gas. — L.  A.  C. 

Coke  I <>i  uti  in  blast-furnaces: Saturating  -  with 
chloride  solutions.  A.  Hi.  .1.1.  G.P. 319,550, 4.1.16. 
ibscknt  coke  from  coke-ovens  is  quenched 
with  chloride  solutions  su.h  as  the  waste  liquors 
..I  the  potash  and  soda  industries,  which  are  em- 
ployed in  such  proportions  that  the  quantity  of 
chloride  absorbed  by  the  coke  is  equivalent  to  its 
nitrog.n  content.  The  nitrogen  is  converted  tu 
ammonium  chloride  during  combustion  of  the  coke, 
and  is  recovered  as  such-  L.  A.  C. 


ation    of   i  <n  boni/i  ttances;  P 

and   apparatus   for  II.    Btraohe,      E.P. 

117,083,  23.6.18     Cow     38  6  16. 
Gasification  is  effected  in  a  producer  surmounted 
by   a  distillation   chamber   into   "Inch   the  fuel   is 

fed  intermittently  i i  n   hopper.     The  produoer- 

gas  is  partly  burnt  in  flues  surrounding  the  distil- 
lation chamber,   and    the   bol    gases   pass  on    to   b 

steam  Buperhcater,  where  combust i-  compl 

The  superheated  steam  is  Bupplied  in  part  i . >  the 
top  oj  the  producer  neai  the  tunction  with  the  dis- 
tillation chambei  and  the  remainder  through  an 
inlet  at  the  bottom  ol  the  producer,  Alternatively 
the  whole  of  the  steam  maj  be  supplied  to  tin  top 
produi  er,  in  n  Im  h  case  ivatei  go  i  with- 
drawn through  nn  outlet  at  the  bottom.  The  dis- 
tillation gases  arc  withdrawn  from  the  top  of  the 
distillation  chamber.     Phi  i     mperheated  to 

a  temperature  below  800°  ('  il  n  Inch  yield  of 
ammonia  is  desired,  or  above  800c  C.  to  obtain  a 
high  yield  of  gas, 

Gas  producing  plant.  E.  11.  Crush.  E.P.  141,771, 
17.12.18. 

In  ga ;  producers  where  part   of  the  sensible  beat 

ol   the  gas  is  used  for  the  generati f  steam,  to 

prevent  a.  cumulation  of  dust  on  the  water  tubes 
the   gas    ..II   take    is    situate I    in    the    upper    part   of 

the  chamber,   and   the   water   tubes  ol    the  steam 

generator  are  inclined  or  curved  inwards  and  up- 
wards. Baffles  are  arranged  so  that  the  producer 
gas  enters   radially   at    several    points   and   changes 

its  path  ..I  travel  to  the  off-take. — A.  a. 

Gas;  Method  of  manufacturing  fimn   coal  or 

like  carbonaceous  material.     C.  E.  Holt   and  T. 
Walker.     E.P.    141,828,   4.2.19. 

Tin:  finely-divided  coal  is  dried  by  passage  through 
a  jacketed  hopper,  and  steam  is  supplied  at  com- 
paratively low  pressure,  so  as  to  flow  gently  into 
the  heat  zone  of  the  retort  to  meet  the  falling  coal 
dust.— A.  G. 

Gas;    Method    of   producing .     ().    ('.    Mean. 

U.S.P.  1,337,637,  20.4.20.   Appl.,  5.8.19. 

SUPERHEATED     steam     is     passed     over     hot    iron    to 

liberate  hydrogen.     Oil  is  vaporised,  the  vapour  is 

raised    to   the   same   temperature   as   the   hydi 

and     then    added    to    it.         The    mixture    is    passed 

through  a  conduit,  where  its  temperature  is  raised 
to  the  gasification  point. — J.  H.  J. 

Gaseous  fuel ;  Process  "/  manufactui  ing .    J.  R. 

Hose.  fJ.S.P,  1,339,225,  t.5.20.  Appl.,  25.4.18. 
Hydrocarbon  vapours  are  injected  into  a  space 
heated    by   an   electric   arc,    and   are   thereby  dis- 

501  iated    into   solid    carbon    and    a   gas  containing   a 

preponderating  amount  of  hydrogen.—  A.  (J. 

Gas;  Apparatus  for  washing     — .    T.  II.  Hack  and 

H.  F.  Bought... i.  E.P.  142,203,  5.2.19. 
Flow  tubes  for  the  washing  liquid  arc  disposed  in 
circular  formation  in  plan  and  vertical  in  .leva  i  ion, 
and  pressure  tubes  are  so  arranged  that  the  gas 
under  pressure  issuing  therefrom  blows  freely  over 
and  across  the  months  of  the  How  lulus.  Similar 
circles  of  tubes  are  fixed  at  a  high,  i  i  levation  and 
arranged   to   intervene   in    plan.      An   annular  spray 

of  washing  liquid   is  ;hus   produced.      In   another 

form  of  apparatus  an  inner  and  outer  annular 
orifice  arranged  concentricallj  are  formed  by  m  cans 
ol  an  adjustable  or  fixed  valve  which  do.  s  not  - 

the  outer  orifice.     Gas  under  pressure  issuing  from 

one  orifice  blows  freely  across  the  other  which 
inducts  or  is  supplied  with  liquor,  and  an  annular 
spray  is  thereby  produced.     A.  (i. 

Tar  extractor  apparatus  and  method.  J.  Becker, 
Assr.  to  The  Koppers  Co.  U.S. P.  1,337,984, 
20. 1.20.     Appl.,  2.12.18. 

PeBFORATED  baffle-plates,  partially  immersed  in  the 
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l   +;„<r  fir    are  used  to  effect  deposition  of 

ssw  ssss^essb-  ^  ga8  flow 

through  the  baffles.— A.  G. 

cipitation  chambers. — A.  I*. 

flfoiMw  and  absorb^,  aaMs;  A pporato  /or  - 

W.  Steinmann.     G.P.  316,594,  /U.a.io. 
Gas  enters  the  cylin- 
drical washing  cham- 
ber (see  fig.),  and  is 
forced  to  pass  through 
the  liquid  in  c  in  the 
direction  indicated  by 
the  arrows,  by  means 
of      a      number      of 
annular      rings      so 
arranged     that     the 
spaces  through  which 
the         gas         leaves 
are     narrower     than 
those  through  which 
it   enters  the  liquid. 
Anv  liquid  suspended 
in  the  gas  is  removed 
as  it  passes  upwards 
to  the  exit  through 
p,  /,   q.      The  liquid 
container,  c,  may  be 
fitted  with  a  heating 
or  cooling  coil. 

— L.  A.  C 


gpen*    oxide;   Bevivifym,  -  -      W.   J-    Dibdin. 

E.P.  141,172,  15.3.19. 
Spent  oxide  on  trays  with  fine  wire  gauze ^bottoms 
arranged   in  a  chamber  «. beate d  b y  a  current^ 

separates. — L.  A.  C. 

Hydrocarbons  and  other  substances;  Decomposition 
Ulf'^Lin  the  liquid  andlor  vapour  phase.     M  . 
Mann.     E.P.  142,206,  6.2.19. 

virtue  of  their  superior  velocity  of  dittusrom    ^ 

SrSfiKSteT  I IP-  142,376,  14.8.19. 
To  avoid  the  rapid  destruction  of  cottng ^WJ -n 

ordinary  still  is  equipped  with  a  series  o 
connected  with  the  'ovvest  par t  of  ^    t    1.      1.1  e 

connected  independently  from  the  still.-A.  E.  D. 
1337,523,20.4.20.    Appl.,  13.9.17. 


resinous    matter    produced     in    the    preliminary 
heating. — -A.  E.  D. 

(c)  7.W16;   (d)  15.1.17,  (E)  12.5.1/,  «  21.1.18, 

(g)  9.4.18. 
/»->  On  heated  under  relatively  low  pressure  in  a 
nreheaterfs  pumped  into  a  superheater  and  main- 
tafned  under  pressure  and  at  a  relatively  high .tem- 
perature (b)  Oil  vapour  is  compressed  and  intro- 
Sff&o  aW  ^^gSSSS  wit 

^HS^^nrke^i^ 

iitHl^a^ug^t^^ 

&iSiai^HiiK 

with  feeJ and"di6charge  pipes  of  «*««£^£ 
A  nressure  valve  at  the  discharge  end  of  the  crack 
fnlcotls  connected  to  a  cool  ng  coil  of  the  same 

mmmssms 

thereby  achieved. — A.  E.  D. 


Hydrocarbon  oils;  Systern  *£*£*%*—**'£ 
Wellman    and    F.    n.    bi Diey,     a         ,335770, 
Kansas    City    Gasoline    Co.      U.b.r.    l,*», 
6.4.20.    Appl.,  19.10.16. 

Oil  is  cracked  in  a  still  under  a  suitable  P^ure. 

The  still  is  heated  with  steam  superheated  to  the 

desired  temperature.— A.   &.   v. 

Motor  fuel;  ComposiU .  — Raf  Vs.P.tS 
A.  Haves,  Assr.  to  A..  F.  Kay.     u .o.r.     , 
and  1,338,984,  4.5.20.    Appl.,  19-9  19. 

SSMSSS 

than  that  of  ether.— A.  E.  V. 

Mineral  oils;  SubstUuteJor^Jr^  taro^ 

for  use  in  switches  and  tuinsjoi  meis. 

G.m.b.H.    G.P.  299,691,7.2.1/. 

Sn.PHTO  compounds,  ^L^^fl^^s 
compounds. are   removed  from ,^[  jf^hes   and 
product  suitable  tor  use  in   e1^™     ^i-tilled  oils 
transformers    by.  heating  the  cr ude  or  disti  ed 
with  a  finely  divided  £  readily  fus *«      .^  the 

s.due;  the  Process  may  be   upplemented  ^^g 
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iii.iu.  Suitable  metals  or  metal  compounds  are 
sodium,  potassium,  oopper,  iron,  finely  divided 
eiokel,  c  ili  ium  hydride,  Bodamide.  eali  ium  carbide, 

or  the  like,  ami  other  finer*  ilivided  or  porous 
ils.  such  as  fuller's  earth,  and  a  solvent  or 
diluent  may  also  be  added.  Lignite  tar  fuel  oil  ran 
be  punned  siiila  i.nilv  tor  lubricating  machinery 
by  agitation  above  I1*1  0.  with  metallic  sodiuna  ur 
uura. — L.  A.  C 

Luliricating  oils;  {'induction  of from  coal  tar 

oils.     II    Klever.    G  P    (a)  301,775,   LO.3.15,  and 
101,777,    B.4.15.      Addition*   to   801.774   (J., 
1990,  -i-. 

(a)  Tug  tar  oils  maj  id  under  pressure  at 

temperatures  up  to  100  C,  or  at  atmospheric  pres- 
sure under  a  reflux  condenser,  and  prefer- 
ably in  absence  of  air.  The  highly  viscous  oils  ob- 
tained may  In'  used  for  thickening  loss  viscous  tar 
oils.     <  ii    as    iron,    copper,    or    other 

metallic  powders,  may  In-  used.  (b)  Bases  or 
phenols  or  both   together   may    be  added,   or  they 

i..d  by  themselves  and  the  i 
products  tlms  obtained  maj  be  used  for  thickening 
Other     tar     or     pitch     oils.       Alkalis     and     metal 
hydroxides  have  been  successfully  used  as  catalysts. 

—J.  II.   I 

Washing  cole  and  like   materials:  Apparatus  for 
A.L.Jennings.    EJ».  142,319,  23.5.19. 

pi  ironwork.     I..  Wilputte.     E.P.  127,1 
7.8.19.    Conv.,  27.5.18. 
Seb  U.S. P.  1,320,432  of  1919;  J.,  1920,  5  a. 

Drying  coal.     B.P.  141,873.     Se«  I. 

nace  gas-producer.     1  .S.I*.   1.337,298.    See  I. 

.Yi(ric  aride  in  gas  engines.  G.P.  316,253.  See  VII. 

Hb.-DESTRUCTIVE  DISTILLATION; 
HEATING;    LIGHTING. 

iZ;  Activation  of  by  heat  treat- 
ment.    .J.  C.  Philip,  8.  Dunnill,  and  t).   Work- 
man.    Chem.   8oc   Trans.,    1020,   117,  302—369. 
S       163  a.) 
Thk    main    factor    in    determining    the   degree   of 
activation,    or    increase    of    absorptive    power,    of 
■rood  charcoal   resulting   from   prolonged   heating, 
is  not  the  duration  of  sueh  heating,  but  rather  tin- 
alteration  of  bulk  density  of  the  charcoal  as  a  result 

elation  during  the  heat  treatment  by  adsorbed 
which  causes  an  opening  up  oi    tho  capil- 
laries, and  a  large  increase  ill  effective  surface.  The 
activated  charcoal  shows  an   increased   absorptive 
power  for  colouring  matters  as  well  as  for  gases. 
•  sample,   a  sample  of  Japanese  ash   charcoal 
which  only  removed  oti      of  methylene  blue  from 
ived   60'3       after    19   hours' 
heat  treatment  at  830"  ('..  considerably  surpassing 
the  ai  tivity  ol  ordinary  animal  charcoal.     It  seems 
improbable,  therefore,  that  the  activity  oi  animal 
rcoal     i  an     l«i    correctly     correlated     with     its 
nitrogen  content,   nor  does  the  absorptive  powei 
depend  on   any   specific  inorganic  constituents  in 
:  trcoal  must  be  heated  at  a  tempera- 

sure  not  lower  than  BOO  C.  for  any  rapid  improve- 
ment in  absorptive  power  to  take  place.  Further, 
whilst  charcoals  from  light  woods,  such  as  willow 
ami  poplar,  are  activated  more  rapidly,  they  are 
ultimately  surpassed  in  activity  by  charcoals  de- 
rived from  denser  woods  such  as  box. — G.  F.  M. 

•:  chaff ;  Distillation  of to  obtain  acetic  acid 

and  furfural.  V.  Scurti  and  ('.  G.  Zay.  Btaz. 
Bper.  Agrar.  Ital .,  1919,  52,  J7S— 290.  Chem. 
Zentr.,  l'.U  I,  90.  IV..  I 

Kick  chaff  contained:    Water,   90;   fat,  0*5;  crude 


proteins,  tro  cellulose.  12*0;  ash,  L8"0;  and  N-freo 
extracts  (including  17      pentosans).    To 

obtain  acetic  acid  and  Furfural  nmultaneously  it  is 
best  to  distil  i  i,t.  of  the  chaff  with  i"  BO 

ii  BO  .  and  to  k<  sp  the  ai  id  concent  ration  of  the 
liquid  constant  bj  adding  water  until  8  pis.  of  dis- 

tillate  have  ' n  obtained.     Thi  at  ion  of 

acid  in  the  distills!  is  then  raised  to 
."hi  by  distilling  a  furt  I  The  distillate  will 
contain  the  f  :  rural  Foi I  from  the 

pentosans.      An    additional   3    pis.    is    then    distilled 

to  obtain  the  acetic  acid.  The  flrsl  Fraction  is 
in  ui  ralised    a  m   i  ai  boo  Furfural 

distilled  and  purified  bj  repeated  distillation  with 
sodium  chloride.  The  neutral  solution  left  after  the 
distillation  and  the  neutralised  second  fraction 
contain  sodium  acetate.  I  kg.  of  chaff  yields  Hi  g. 
of  furfural  and  110  g.  of  sodium  acetate.     I      \    \1 

Patents. 

Coal,  tarbonaceoiis  material,  oil  shales,  and  the 
like;  Distillation,  carbonisation,  or  gasification 
of .  J.  E.  Christopher.  E.P.  142,163,  30.12.18. 

A  lil.TOKT  or  chamber  has  a  main  external  heating 
Sue  and  two  auxiliary  chambers,  Hues,  or  regenera- 
tive sections,  or  two  series  thereof  connected  there- 
to and  controlled  b3  dampers  and  the  like,  tho 
arrangement  being  such  that  heating  gas,  with 
air  if  necessary,  is  admitted  to  the  main  external 
Hue,  the  products  of  combustion  passing  alternately 
into  one  or  other  of  the  connected  auxiliary 
chambers,  flues,  or  regenerative  sections  or  series 
thereof  according  to  the  setting  of  the  dampers  or 
the  like,  and  tints  further  heating  the  retort  or 
chamber. — A.  G. 

Coal;  Process  for  the  di.-.! illation  of  .     T.  Lim- 

berg.    G.P.    303,954,  15.10.16. 

The  process  is  specially  adapted  for  the  treatment 
of  coals  rich  in  water  and  bituminous  matter,  such 
as  bituminous  shale  and  peat,  for  the  purpose  of 
obtaining  a  light  tar  with  a  high  content  of 
aliphatic  hydrocarbons.  The  material  is  heated  in 
a  specially  constructed  oven  at  reduced  pressure 
and  at  a  temperature  somewhat  below  dull  redness, 
and  the  products  of  distillation  are  drawn  off  along 
the  whole  length  of  the  oven  into  a  series  of  separate 
vessels.  The  material  may  be  arranged  in  layers 
in  the  oven  and  draw-on  and  internal  heating 
devices  provided  between  t lie  layers. — B.  V.  S. 

Wood  distillation;  Process  for  .    C.  T.  Clark, 

Assr.  to  E.  I.  du  lJont  de  Nemours  and  Co.    U.S. P. 
1,337,342,  20.4.20.     Appl.,  11.8.17. 

Wood,  which  has  been  CUf  transversely  to  the  grain 
into  plaques  the  dimension  of  which  parallel  to  tho 
grain  is  less  than  a  dimension  perpendicular  to  the 
grain,  is  heated,  introduced  into  a  retort,  and  then 
subjected  to  destructive  distillation. — A.   de   W. 

Wood    beina    dislillnl;    Holder   for   .      A.    C. 

Had. 'it.   Assr.    to    E.    B.    Badger  and  Sons  Co. 

TJ.S.P.  1,338,667,  1.5.20.     Appl.,  26.7.16. 
A   HOLDBB  capable  of  introduction  and  withdrawal 
from  the  retort,  has  separate  compartments  for  tine 
wood  to  be  distilled  and  sp  sen   the  com- 

partments open  above  and  below  to  permit  of  the 
escape  of  the  products  of  distillation.— A.  G. 

Wood-tar     and      ;  mis     arid:      Method      of 

separating      .       W.     E      CI, Herd.       U.S.P. 

1,389,022,    1.5.20.     Appl..  25.6.18. 
Tiik  liquor  is  maintained   in  a   heated  state   and 

agitated    by    aeration,    afterwards   being  allowed  to 

settle  into  m  parate  layers. — A.  G. 

Gas  mantles;  Manufacture  of from  cellulose. 

Deutsche  Gasgluhlicht  A.-G.  (Auerges.).      G.P. 

312. 677,  27.2.©. 
Cm .i.i  LOSE     threads    arc    converted    partially    into 
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Irydrocellulose ;  the  mantles  made  from  these  threads 
have  properties  similar  to  those  of  ramie  and  arti- 
ficial silk  mantles. — W.  P.  S. 

Cellulose  waste  lyes.     G.P.  301,684.     See  V. 

Photometers.     E.P.  141,825.     See  XXIII. 

HI.— TAR  AND  TAB  PRODUCTS. 

Water  in  petroleum  etc.   Dean  and  Stark.   See  11a. 

Chlorobenzenes.     Bourion  and  Courtois.     See  XX. 

Halogen  in  organic  substances.     Van  Winkle  and 
Smith.     See  XXIII. 

Patents. 

Lower  boiling  hydrocarbon  [toluene];  Production  of 

from   higher   boiling   hydrocarbon   [xylene]. 

A.  E.  Houlehan,  Assr.  to  E.  I.  du  Pont  de 
Nemours  and  Co.  U.S. P.  1,337,317,  20.4. 20. 
Appl.,  25.5.17. 

Xylene  is  subjected  to  the  action  of  a  catalyst 
whereby  toluene  is  produced.  The  toluene  is  dis- 
tilled off  under  vacuum  as  it  is  formed. — A.  E.  D. 

Colourless    organic    compounds;    Manufacture     of 

.       South    Metropolitan    Gas    Co.,    and    H. 

Stanier.     E.P.  141,440,  18.1.19. 

Discoloration  in  aromatic  amino-  or  hydroxy- 
compounds,  such  as  /2-naphthol,  benzidine, 
sulphanilic  acid,  or  naphthionic  acid  is  removed  by 
treatment  of  a  solution  or  suspension  with  a  small 
proportion  of  a  hydrosulphite  or  of  a  sulphoxylate ; 
similarly  discoloration  may  be  prevented,  e.g.  in 
the  prxluct  obtained  on  heating  a  sulphonic  acid 
with  caustic  soda  solution  by  the  addition  of  a  small 
proportion  of  hydrosulphite  or  sulphoxylate  to  the 
reagents. — D.  F.  T. 

Decahydronaphtholcnc ;       Purification       of       . 

Tetralin  Ges.     G.P.  310,781,  29.9.17. 

The  crude  product  obtained  by  the  incomplete 
hydrogenation  of  naphthalene  is  treated  with  liquid 
sulphur  dioxide,  which  readily  dissolves  naphtha- 
lene and  its  lower  hydro-derivatives,  whereas  deca- 
hydronaphthalene  is  almost  insoluble  in  this 
solvent. 

Chlorinated     nitronaphthalenes ;     Manufacture     of 
—.     O.  Matter.     G.P.  317,755,  12.2.18. 

Chlorine  addition  products  of  naphthalene  are 
treated  with  nitric  acid  at  low  temperatures,  and 
the  products  are  heated  with  water  or  a  compound 
capable  of  combining  with  an  acid.  Nitronaphtha- 
lene  diehloride.  prepared  by  the  action  of  nitric  acid 
(sp.  gr.  l'o)  on  naphthalene  diehloride,  on  heating 
with  water  or  milk  of  lime  yields  1.8-chloronitro- 
naphthalene,  m.p.  93° — 94°  C. ;  this  on  reduction 
with  stannous  chloride  and  hydrochloric  acid 
forms  1.8-chloronaphthylamine,  m.p.  88°— 89°  C. 
Naphthalene  tetrachloride  on  treatment  with  nitric 
acid  (sp.  gr.  T5)  yields  a  resinous  nitro-compound, 
which  by  heating  with  methyl  alcohol  and  sodium 
hydroxide,  or  with  benzene,  methyl  alcohol,  and 
sodium  carbonate  to  140° — 150°  C,  is  converted 
into  5.8-diehloro-l-nitronaphthalcne,  m.p.  94°  C. ; 
this  on  reduction  with  tin  and  hydrochloric  acid 
forms  5.8-diehloro-l-nnphthvlamine,  m.p.  104° — 
105°  C—  L.  A.  C. 

Chlorinated   derivatives    of    naphthalene    of    waxy 

consistency;   Production   of  .     Chem.   Fabr. 

Griesheim-EIektron.     G.P.  319,253,  21.10.16. 

Naphthalene  is  treated  with  chlorine  at  100° — 170° 
C.  in  the  absence  of  a  halogen  carrier  until  the 
reaction  product  contains  50 — 57%   Cl.       This  pro- 


duct, containing  approximately  a  tetra-atomic  pro- 
portion of  chlorine,  possesses  an  advantage  over  the 
more  highly  chlorinated  derivatives  in  that  it  is 
non-crystalline  and  free  from  brittleness.  A  softer 
w  ax  may  be  obtained  by  checking  the  cblorination 
when  the  reaction  product  has  attained  a  solidify- 
ing point  of  118°— 120°  C. :  for  a  harder  product  the 
solidifving  point  is  allowed  to  rise  to  126° — 128°  C. 
The  products  have  sp.  gr.  1-55— 165.— D.  F.  T. 

2-Aminoanthraqvinone;    Process    of   making   . 

M.   Fischer,  Assr.  to  J.  R.  Geigy  S.A.     U.S. P. 
1,338,363-4,  27.4.20.     Appl.,  16.10.19. 

See  E.P.  127,223  of  1919;  J.,  1919,  529  a. 
Distilling  lor  etc.     E.P.  142,376.     See  Ha. 
Substitute  for  mineral  oils.     G.P.  299,691.   .See  ID.. 
Lubricating  oils.  G.P.  301,775  and  301,777.  ,S'ee  IL\. 


IV.-C0L0URING  MATTERS  AND  DYES. 

Indigotin;   Continuous  sclieme  for  preparation  of 

from   phthalimide.       P.   Holland.        Chem. 

News,  1920,  120,  208—209. 

Anthranilic  acid  was  prepared  by  slowly  adding 
10  c.c.  of  sodium  hypochlorite  solution  (5T°:  avail- 
able chlorine)  to  a  solution  of  1  g.  of  recrystallised 
phthalimide  and  2  g.  of  pure  sodium  hydroxide  in 
10  c.c.  of  water;  after  standing  for  15  mins.  O'l  g. 
of  sodium  bisulphite  was  added,  the  solution  was 
partially  neutralised  with  sulphuric  acid,  and  then 
faintly  acidified  with  acetic  acid.  Anthranilic  acid 
was  converted  to  o-carboxyphenylaminoacetonitrile 
by  adding  an  acidified  solution  of  1'2  g.  of  sodium 
cyanide  and  2  c.c.  of  37 — 38  0/o  formaldehyde  to  1  g. 
of  anthranilic  acid  dissolved  in  sufficient  sodiiim 
hydroxide  to  give  a  faintly  alkaline  solution.  After 
standing  for  2  hrs.  the  solution  was  diluted  n  ith 
200  c.c.  of  a  cold  saturated  solution  of  the  nitrile, 
filtered,  washed  with  more  saturated  solution,  and 
dried.  A  yield  of  117'1%  of  nitrile  from  phthal- 
imide was  obtained.  Indigotin  was  prepared  from 
phthalimide  without  isolation  of  intermediates  by 
drying  the  solution  obtained  in  the  preparation  of 
the  nitrile  together  with  10  g.  of  sodium  hydroxide, 
heating  the  product  covered  with  paraffin  wax  in  a 
nickel  crucible  to  270° — 275°  C,  and  subsequently 
converting  the  sodium  indoxylate  in  the  melt  to 
indigotin  in  the  usual  manner.  Sodium  phcnyl- 
glyeine-o-carboxylate  was  prepared  from  phthal- 
imide by  drying  the  solution  of  sodium  anthranilate 
and  sodium  sulphate,  adding  the  requisite  weight 
of  sodium  monochloroacetate,  and  warming  to 
30°  C,  keeping  the  mass  slightly  alkaline;  the 
sodium  hydroxide  fusion  was  then  carried  out  as 
before. — L.  A.  C. 

Anthocyanin    colouring    matters    of    the    beet-red 

group;    Occurrence    and   reactions   of   .     F. 

Kryz.     Oesterr.  Chem.-Zeit.,  1920,  23,  55—56. 

Members  of  the  beet-red  group  of  anthocyanins 
occur  in  the  skins  of  fuchsia  and  cactus  berries  and 
in  the  petals  of  scarlet  cactus  blooms.  Fuchsia 
anthocyanin  gives  a  carmine  solution  in  acidified 
acetone  or  amyl  alcohol,  but  is  insoluble  in  ether, 
chloroform,  and  carbon  bisulphide.  Cactus  bloom 
anthocyanin  is  also  insoluble  in  these  media,  but 
soluble  in  water,  methyl,  ethyl,  or  acidified  amyl 
alcohol,  and  in  glycerin.  The  colouring  matter 
from  red  beet  is  soluble  in  cold  acetone  and  similar 
to  the  others  in  its  behaviour  towards  reagents. 
Wing  cactus  blooms  apparently  contain  two  antho- 
cyanins, since  the  reddish-yellow  extract  obtained 
with  hot  acetone  shows  slight  differences  from  the 
foregoing  compounds,  whilst  the  aqueous  solution 
of  the  residue  exhibits  close  agreement.  (Cf. 
J.C.S.,  July,  1920.)— J.  K. 
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I  >n  uf  hydi  id*.    Cuius     &      \  1 1 

■n  butter.    Gilmour.     S«(   S  I  \  I 

Mills  and  I'  \  \  I. 

Patbhtb. 

•  •/  mordant-dyeing 
and  their  application  in  dyeing  and  print- 
ing.      Miinii/tn  I urt    i»/   moi  '   /'•■     0 
From   Society    .,t   Chemicnl    [ndustrj    in 
Bnsli       I    P     iM  11,401  nnd  (b)  1  11,643,  10.12  L8 

Mordant-dyking  disazo  dyestuffs  are  prepared 

diaaotiaing    the    moi  lyes  tuffs   described 

under   (a)   and   coupling   with   an   ominonaphthol- 

bonic    acid,    .in    acetylaminonaphtholsuiphonic 

lolone  containing  a  carboxy]  group  or 

oup  and  a  hydroxy]  group  in  the  aryl 

residue,     The  products  give,  after  chroming.  Fast 

yellow    i"   red  or   greenish-blue   tints  on   wool   and 

similar  tints  when  chrome-printed  on  cotton,     (b) 

Yellow   tn  orange  monoazo  dyes  applicable  in  wool 

nii  and  ni  chrome  printing  on  cotton  are  mad< 

■  imbining  diaso  compounds  with  methyl-m-sul- 

Shonic  :n  ids  of  the  type  K.MI  (  II    st  >  II .    n  b 
-  .in  aromatic  radical,  and  subsequently  elim 
\      -  i  li \.  L-u-sulphonic  acid  group. 

—A    .1.  II. 

droxyazo-dyestuffs,  Substantive  — .  E. 
Anderwert  mill  H.  Fritzsche,  Assrs.  to  Soc.  Chein. 
In,!  inBasle.  U.S.P.  1,338,414,  27.4.20.  Appl., 
11.8.19. 

Aso-wi  t  sn  1 1  b  dyeing  unmordanted  cotton  direi 
tints  sensitive  to  alkalis  and  acids  and  giving  by 
treatment  with  i  oppering  agents  on  the  fibre  cla  ret 
to  blue-violet  tints  fast  to  alkalis,  acids,  and 
light,  are  prepared  by  coupling  the  diaco  derivative 
of  an  o-amino-hydroxyarylsulphonamide  of  the 
formula  |  I  >OH  ■.'Ml  ..P.  Sli.MIX  (where  I.  is  an 
aryl  radical  which  may  be  further  substituted,  and 
\  •  or  an  arvl  radical)  with  a  2.5.7-amino- 
naphtholsulphonic  arid  i pound  in  which  a  hydro- 
atom  of  the  amino  group  is  substituted  by  one  of 
the  groups  c.  II  -.C.H.CO-,C  B1.(3)NH,.('l)CO-, 
C    II  ,(7)SO  H.(5  OH.(2)NH.<  0-.  f,  II 

30,H.(5)OH,      or      C..H  .(7)SOaH.f5)OH.(2)NH 
(Kil>    C,H4.(3)NH-CO     <:tiNH.'C,H4-(l)CO-. 

I.     \.  (  . 

hl.irh  [fidpnui  i  colouring  material;  Preparation  of 
a .     H.  R.  Vidal.     E.P.  141.759,  10.1.17. 

A  MiXTti'.K.  of  40  kg.  of  1.2  l-dinitrophenol,  100  kg. 
of  crystalline  sodium  sulphide.  20  kg.  of  commercial 
"I.  25  k_'.  of  sulphur,  and  100  1.  of  water  is 
Boiled  under  a  reflux  condenser  for  4 — 5  hrs.,  and 
the  colouring  matter  is  precipitated  from  the  pro- 
duct by  air  or  acid.  The  dye  is  soluble  in  sodium 
sulphide,  and  dyes  cotton  a  direct  black  which  does 
not  bronze,  has  no  grayish  reflection,  and  is  fast  to 
chlorine. — L.  A.  ('. 

T    i  iffi  suitable  f<>r  after-chrom- 

P  •  .     Farbenfabr.  vorm.     F. 

B       .-  nnd  Co.    G.P.  318,956,  1  1.10  I  I 

Thk  products  obtained  by  the  condensation  of 
mlphonated  dyes,  derived  from  aromatic  aldehyd  - 
and  hydroxy  carboxy  lie  a<  ids,  with  aromatic  amines 
t;  J.,  1916,  171)  give  feeble,  dull 
and  unequal  shades  in  cotton  printing,  but  on 
further  sulphonation  superior  dyestuffs  arc  pro- 
duced of  much  more  than  double  the  intensity. 

— D.  F.  T. 

Dye  recovery.     E.  J.  Wall,  Asar.  to  Kalmus.  Com- 
.     and    Wescott,     Inc.       U.S.P.     1,337,673, 
20.4.20      Appl  .  1-  5.17. 
Fiiii'.ni  -   cellulos.     material    is    iiumersed   in   a   dye 


solution  to  absorb  the  dye,  which  i-  subsequently 
ted  from  the  mat,  rial  h\   ;i  suitable  solvent. 

1..   A.   C. 

Tnh.     B.P.  1  li  681      S«i    Mil. 


V— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Betting  of  teztili    plants  in   Italy.       I).  Carbone. 

Hull.    Agric.    Intvll.,    1919,   10,    177       179.      (See  J.. 

1918    27  v.) 

I  e  i  ret!  ing  oi  hemp  submerged  in  water  is  effectod 
by  a  slender  bacillus,  It.  felsineus.  This  could 
never  I,,-  ul, i aiiicd  quite  Free  l rom  Amylobacter,  and 
it  is  possible  that  the  latter  maj  be  a  special  form 
of  the  micro-organism.       This   I  imetimes 

occurs  in  chains,  forms  elongated  spores  like  those 
of  Clostridium,  and  produces  orange-coloured  colo- 
nies On  an  :u  must.  When  grown  a  lone  it  is  strictlj 
anaerobic,  but  it.  can  also  live  aerobically  in 
symbiosis  with  other  organisms,  notably  Snccharo- 

mycea  ellii leus.     Its   retting  action  on   textile 

plant,  diffei  from  that  of  aerobic  bacteria  of  the 
II.  asteropus  group,  For  it  separates  the  bark  in 
wide  strips,  whereas  alter  the  action  of  the  latter 
the  bark  is  still  attached  to  the  fibres.  /(.  felsineus 
is  Found  on  unretted  hemp,  on  the  suiiaic  covering 
Of  retting  pits,  and  in  the  mud  ol  water  in  com- 
munication u  ah  the  pits.  Its  optimum  tempera- 
ture is  :i7  ('.  It  has  given  good  results  in  the 
retting  of  ramie,  Fvrcrxa,  and  Sansevieria,  and 
also  of  broom,  nettle,  mallow,  ete. — C.  A.  M. 

Bast  fibres:  "Retting  oi      — .     IV.     P.  Krais.     Z. 

angew.  Chein..  1920,  33,  102—103.     (C/.  J.,  1919, 

169  a,  530  a;  1920,  11  A.) 
FfitTiiF.it  work  is  described  dealing  with  the  retting 
of  fibrous  materials  by  steeping  in  a  0"5 — 1'0%  solu- 
tion of  sodium  bicarbonate  for  3 — 5  days.  The 
addition  of  a  small  quantity  of  sodium  sulphite  to 
the  retting  liquor  greatly  improves  the  colour  of  the 
resulting  fibres  without  much  retarding  the  action, 
but,  apparently  owing  to  tho  formation  of  sulphur 
compounds,  an  extremely  disagreeable  odour  is  pro- 
duced.    This  can  be  reduced  by  the  simultai 16 

addition  of  dextrose  to  the  retting  liquor.  Bac- 
teriological tests  showed  the  retting  to  be  largely 
dependent  on  the  activity  of  Plertridiir.  The  fibres 
obtained  on  a  large  scale  trial  of  this  method  were 
much  superior  to  those  ordinarily  obtained. 

—A.  J.  !  I . 

Cellulose;  Titration  of  -     -.     W.  Qvist.     Pulp  and 

Paper  Mag.,  1920,  18,  261—262,  285—287. 
The  alkalinity  of  various  samples  of  cellulose  was 
determined  using  an  ether  solution  of  iodeosine  as 
indicator.  Samples  of  sulphite-cellulose  had  an 
alkaline  reaction  which  diminished  on  repeated 
extraction  with  water  to  a  neutral  or  Faintlj   acid 

reai  lion.      Bleached  samples  were  less  alkaline  than 

unbleached.  Sulphite-cellulose  heated  at  100°  C. 
I, ,i-  a  long  time  became  acid,  but   I, name  alkaline 

alter  prolonged  extra)  tion.  Sulphate-cellulose  and 
wood  pulp  reacted  alkaline.  Eydrocellulose  and 
oxvcolluloso  had  an  acidic  reaction  which  became 
alkaline  on  washing.  The  alkalinity  ol  the  samples 
ol  cellulose  is  probably  connected  with  the  alkalinity 
of  the  river  water  with  which  the  samples  were 
ptepared.  Experiments  showed  that  cellulose, 
especially  oxyc  ellulose.  could  absorb  both  acids  and 
alkalis   from   sului  ion-.      A     .1.11. 

Paper  pulp  from  "■  Pulp  :mi1  Paper  Mag., 

1920,  is.  345    350. 
In  view  of  the  demand  for  paper  pulp,  its  produc- 
tion   from    flax    Btraw    would   be    profitable.     The 
process  of  manufacture  has  been  shown  possible  on 
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a  semi-comn)ercial  scale.  In  1919  Canada  grew 
sufficient  flax  to  produce  100,000  tons  of  pulp. 
Pulp  from  flax  straw  is  comparable  to  that  obtained 
from  a  fair  grade  of  cotton  rags. — A.  J.  H. 

Paper  pulp  manufacture;  Recovery  of  alkali  from 

"  hlack  liquor"  obtained  in .     H.  K.  Moore. 

Paper,  1920,  25,  1157—1161,  1197—1201,  1241— 
1246. 
The  "  black  liquor  "  is  treated  with  saltcake  and 
passed  through  a  coil  heated  well  above  100°  C.  and 
sprayed  into  a  combustion  chamber  where  it  is  im- 
mediately vaporised.  The  "  black  liquor  "  particles 
are  at  once  evaporated  to  dryness,  ignited,  and  the 
alkaline  products  are  condensed  on  the  surface  of 
a  boiler,  whereby  the  heat  developed  is  utilised. 
The  fused  alkaline  product  percolates  through  the 
char  on  the  bottom  of  the  chamber,  whereby  the 
formation  of  sodium  sulphide  is  completed,  and 
thence  passes  to  a  dissolving  tank.  The  combustion 
chamber  is  supplied  with  a  blast  of  low-pressure  air, 
but  no  extra  fuel  is  needed. — A.  J.  H. 

Colloidal  rosin,  in    beater   sizing   [of  paper~\.      J. 
Traquair.     Paper,  1920,  26,  185—186. 

If  rosin  6ize  and  an  alum  solution  be  mixed  in  the 
presence  of  a  colloid,  the  precipitate  of  aluminium 
resinate  is  colloidal  in  character  and  is  much  more 
efficient  for  paper  sizing.  In  practice,  50 — 66%  of 
the  usual  amount  of  rosin  sizing  required  can  be 
saved  with  the  production  of  an  equally  hard  sized 
paper.  The  most  suitable  colloid  is  feculose  (starch 
acetate).  It  is  four  times  more  efficient  than  maize 
starch,  and  the  amount  required  is  18%  on  the 
weight  of  dry  rosin. — A.  J.  H. 

Patents. 

Hemp;  Manufacture  of  imitation. .     H.  Nishi- 

mura,  Assee.  of  T.  Honda.    E.P.  130,590,  11.7.19. 
Conv.,  27.7.18. 

Cotton  thread  is  drawn  through  a  solution  of 
Konnyaku-nori  (a  paste  or  size  made  by  grinding 
the  root  of  Hydrosme  rvoieri  with  water,  which  is 
converted  into  a  white  insoluble  compound  by  tannic 
acid),  and  then  through  a  I — 1  %  solution  of 
tannic  acid.  The  nap  on  the  fibre  is  laid  down  and 
a  hemp-like  appearance  is  obtained.  By  boiling 
the  treated  thread  for  about  5  mins.  in  a  03 — 0'7% 
solution  of  sodium  stannate  or  a  1 — 3%  sodium  sili- 
cate solution,  a  translucent  lustre  is  produced.  The 
treated  threads  can  be  dyed  dircctlv  with  basic 
dyeetufe.— A.  J.  H. 

Flax;    Production    of    fibres   from.    .       W.    J. 

Robinson.     E.P.  141,982,  21.7.19.    Conv.,  23.4.19. 

In  fibrous  plants  the  fibres  are  bound  to  the  woody 
portion  by  means  of  a  cutose  gum,  while  they  are 
held  end  to  end  by  a  pectous  gum.  By  the  follow- 
ing procedure  the  cutose  gum  may  be  disintegrated 
without  destroying  the  pectous  gum.  Flax  straw 
is  soaked  in  a  saturated  salt  solution  at  43°  C, 
drained,  and  then  exposed  to  the  action  of  a  hot  or 
boiling  liquid  containing  10 — 20  lb.  of  an  almost 
completely  saponified  oil  (preferably  the  product 
obtained  from  flax  seed)  per  100  galls,  of  water.  The 
addition  of  one  pint  of  turpentine  per  2  galls,  of 
liquid  is  desirable.  The  fibres  are  secured  to  the  sur- 
face of  a  drum  which  revolves  partly  immersed  in 
the  liquid,  so  that  the  fibres  are  alternately  immersed 
in  the  liquid  and  exposed  to  the  air.  The  cutose 
gum  is  disintegrated  by  this  treatment,  and  after 
45  mins.  the  drum  is  removed  and  revolved  in  a 
washing  tank,  then  in  a  slightly  acid  bath,  ami 
finally  rotated  in  a  drying  chamber  at  110° — 130°  F. 
(43°— 55°  C).  Fibres  thus  prepared  are  three- 
quarters  bleached  and  very  lustrous. -A.  J.  H. 


Artificial  silk;  Method  and  means  for  manufacture 
of—.    C.  L.  Stulenieyer.    E.P.  142,038,  5.11.19. 

In  forming  artificial  fibres  the  jets  through  which 
the  cellulose  solutions  are  squirted  are  made  of 
molybdenum,  which  is  not  affected  by  acids  and 
alkalis,  and  is  cheaper  and  stronger  than  platinum. 

—A.  J.  H. 

Textile  fibres;  Production  of from  wood.     L. 

Enge.      G.P.     (a)    302,424,    13.3.17,    (b)    303,293 
24.6.17,    (c)    304,313,    26.6.17,  and    (d)    304,312, 

2.9.17. 

(a)  By  various  methods,  such  as  treatment  with 
alkalis  and  then  acids,  or  vice  versa,  followed  by 
digestion  in  a  closed  vessel  with  a  solution  of  a 
neutral  salt,  a  kind  of  half  cellulose  can  be  obtained 
from  wood.  Wooden  logs  and  planks  thus  treated 
may  then  be  mechanically  disintegrated  in  a  moist 
state,  and  further  treated  to  obtain  textile  fibres. 
If  heated  under  pressure  these  are  especially  strong 
and  light  coloured,  (b)  Pieces  of  wood  not  thicker 
than  1  mm.  can  be  used  instead  of  logs,  and  the 
chemical  treatment  is  omitted,  (c)  The  treatment 
of  the  wood  before  digestion  can  be  varied.  The 
acid  and  alkali  treatment  may  be  replaced  wholly 
or  partly  by  treatment  with  In'drocarbons,  such  as 
benzol,  petroleum,  naphtha,  and  gasoline,  or  by 
solutions  of  sodium  sulphite,  sodium  chloride,  mag- 
nesium sulphate,  etc.,  which  do  not  readily  dissolve 
lignin.  The  wood  may  be  first  heated  with  alkalis 
and  then  treated  with  argillaceous  earth  in  acetic  or 
sulphuric  acid.  After  one  or  other  of  the  various 
treatments  above  mentioned  the  wood  may  be  im- 
pregnated with  oils  and  fats  or  solutions  of  metallic 
salts  etc.  (d)  The  bark  bast  of  coniferous  woods  can 
be  treated  by  the  methods  described  under  (b)  or  (c) 
or  by  gentle  heating  with  dilute  acid  or  alkaline 
solutions,  and  is  dried,  moistened  or  oiled,  and 
then  carded.  Bast  fibres  may  also  be  obtained 
from  branches.  The  carding  operation  demands 
that  the  fibres  be  evenly  moistened  or  oiled  to  pre- 
vent breakage.  Bast  fibres  are  finer  than  those 
from  the  wood  itself. — A.  J.  H. 

Textile  fibres;  Obtaining from  woody  vegetable 

substances,  such  as  nettle  stalks,  barks,  etc.     A. 
Hammer.     G.P.  312,730,  19.11.15. 

To  remove  gummy  substances  and  separate  the 
fibres  from  the  wood  the  nettle  stalks  or  the  like  are 
treated  with  a  malt  solution,  then  fermented,  boiled 
with  alkali  solution,  and,  finally,  subjected  to 
mechanical  treatment. — W.  P.  S. 

Wool    and   artificial    wool    fabrics;    Production   of 

durable .     M.  Becke.     G.P.  317,725,  21.12.16. 

Conv..  14.6.16. 

If  in  the  treatment  of  wool  the  use  of  mineral  acids 
and  of  salts  capable  of  liberating  such  acids  is 
avoided,  the  resulting  fibres  are  much  more  durable, 
compact,  and  elastic,  and  more  resistant  to  alkalis. 
The  removal  of  burs  and  coarse  plant  particles  from 
wool  should  be  done  by  mechanical  means.  In  the 
subsequent  dyeing  only  weak  organic  acids  and 
their  salts  are  used. — A.  J.  H. 

Balloon-fabrics  and  the  like.  C.  Cleghorn,  and  The 
Gavner  Pneumatic  Co.,  Ltd.  E.P.  142,160, 
27.11.18. 

A  fabric  impervious  to  gases  such  as  hydrogen  is 
composed  of  two  sheets  of  fabric.  The  face  of  one 
sheet  may  be  bare  (if  it  constitutes  the  interior 
face  of  the  balloon),  and  the  other  is  coated  with 
rubber.  The  second  sheet  has  one  face  treated  with 
an  alcoholic  solution  of  Turkish  bird-lime  (E.P. 
130,379;  J.,  1919,  730a),  and  the  other  is  rubber- 
coated.  The  rubber-coated  face  of  the  first  sheet  is 
placed  in  contact  with  the  face  of  the  second  sheet 
treated  with  bird-lime. — A.  J.  H. 
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Boilitui    indirectly;   Method    of .        [Sulphitc- 

tellulou  manufacture.]       U.  11.  Hult.       I    -  I' 
1  837,704,  90.4.90.    Appl.,  94.10.17. 

liu:  liquid    u    firs!   heated  by  means   of    heati 
elements,  Buch  as  .-.nam  coils,  which  are  connei 
parallel,  and    the    heating    then    continued  bj 
ins  of  tli"  same  i>r  other  elements  connected  in 
In  the  case  of  boiling  the  lye  in  the  sul- 
plm  ..i  manufac  •.mint;  cellulose  1 1 1 ■  -  heating 

.nts  nre  connected  in  parallel  until   the  tern- 
iture  "f  the  liquid  has  reached  100°-   106°  C  . 
and  then  in  series  till  the  temperature  reaches  about 
i;    M.  V. 

AcetylceUulose  and  process  of  making  same.    \\ .  (•. 
Linden]    Assr.  to  The  Celluloid  Company.    I  .8  P. 
27.4.20.     Appl.,  9.4.18. 

Gm.1  loss  is  i in | ir.  n  tted  with  benaene  and  alcohol 
end  then  acetyfated  with  a  mixture  of  acetic  an- 
hydride and  benaene.—  A .  •'    B 

tjuttti-i" aim  substitute  from  acetylceUulose:  Pre- 
paration of  (i resistant  to  alcohol,  0.  Skaller. 

G.P.  317,1 15,  13.11.18. 

Ir  n  film  obtained  from  acetylcellnlose  solutions  be 
immersed  for  a  shorl  time  in  concentrated  alcohol, 
and  then  \\r ied  in  air,  it  becomes  quite  insensitive 
to  alcohol. — A.  .1 .  II. 

Fireproufing  a  n  and  process  of  making  the 

T.  B.   Munroe,  Assr.   to  15.  Q.  Dahll 
i    -  I'    1,3  3,322,  27.4.20.     Appl-,  28.8.19. 
Zinc  chloride  is  dissolved   in  excess  of  ammonia, 
and  the  free  ammonia  is  neutralised  by  the  addition 
of  a  substance  capable  of  forming  therewith  a  fire- 
resisting  compound. — A.  J.  H. 

Yin  •   a:  pi  egnati  ng   I  ■ 

or  paper  —  .  Deutsche  Pyroxitges.  m.b.H. 
i.l'.  312,686,  4.7.18. 

Tin:  yarn  etc.  is  impregnated  with  wood  bar  and 
then  dusted  over  with  zinc  oxide;  the  latter  com- 
pidly  with  the  tar  and  forms  a  dry,  wax-liko 
mass.     \\ .  P.  S. 

-le  lues;  T)ni  distillation    of    conci  ..■- 
(rated .    W.  Schacht.    G.P.  301,684,  27.8.16. 

SATED  cellulose  waste  lyes  arc  distilled  in  a 
current  of  an  inert  gas  or  steam  or  a  mixture  of 
both.  The  residue  in  the  retort  is  then  made  alka- 
line and  further  distilled.  From  100  pts.  of  oelhi- 
l\e  pitch  (sp.  gr.  l"5);  50  I.  of  an  aqueous  dis- 
tillate containing  ammonia,  alcohols,  and  oils  was 
obtained.  On  the  addition  of  alkali  and  further 
illation  there  was  obtained  2  I  kg.  of  oil  of 
-p.  gr.  0930,  which  yielded  aboul  25  of  a  Rood 
burning  oil,  sp.  gr.  0"800 — 0"815,  and  various  pyri- 
dine bases. — A.  J.  H. 

■mi  varnished  or  gnuxw  of  paper  and 

like;  Machines  for  -  E.  and  H.  Bush. 

E.P    1  11,997,  13.8.19. 

er-making  [machine].       ('.    E.   Pope,  Assr.  to 
Co.      U.S.P.    1,338,094, 
97  !  90.     Appl.,  25.10.18. 

Ctllulme  acetati  ;  Manufactu-n  of  wltitions  of 

uih/  of  celluloid-like  masses,  film*,  and  other  pro- 
due'  th  11.  Dreyfus.  E.P.  128,215, 
10.6.19.    Conv.,  4.3.1 1. 

II.  1. 1   \ddn.  to  F.P.   132, 261  of  1911;  J.,  1916, 
10. 

Gas  mantles.    G.P.  312,577.    See  Hb. 

Coating  substances.      E.P.  141,414.     See  XIII. 

Saccharifying  celh  als.      ('•P.  316,696. 

See  XVIII. 


VI— BLEACHING;   DYEING;   PRINTING; 
FINISHING. 

Pj  ii:nts. 

9tsamin0  fabrics;  Apparatus  for  — — .  J.  Grusser. 
i:  P    138,637,  LS  90.   Conv..  1.2.19. 

A  ohahbeb  of  masonry  is  divided  by  a  partition 
having  an  opening  through  which  the  fabric  van  bo 
raised  from  the  lower  chamber  to  the  upper  one, 
which  constitutes  the  real  steaming  chamber.  Steam 
is  introduced  at  the  top  of  the  Bteaming  chamber 
and  is  evenly  distributed  bo  thai  all  the  air  is  cx- 

pelled    through    the   partition    as   the  steam   tills   tho 

chamber.     The  fabric,  wound  on  a  framework,  is 

introduced  into  the  lower  chamber,  and  when  the 
aii'  in  the  top  chamber  is  expelled  is  raised  through 
the  partition.  After  steaming,  the  material  is 
lowered  and  removed  from  the  lower  chamber.  The 
apparatus  can  be  used  with  advantage  for  dis- 
charging with  hydrosulphites.     A    J.  11. 

ting  process.    W.Alexander.    U.8.P.  1.337,380, 
20.4.20.     Appl.,  20.10.15. 

A  SIBBOUB  sin ited  with  an  adhesive  solu- 
tion of  a  water-soluble  salt  of  a  base  metal  capable 
of  readily  forming  sulphides,  such  salt  being  then 
caused  to  react  with  a  sulphur-containing  substance 

whereby  a  decorative  coating  is  produced. 

— A.doW. 

Dyeing,  washing,  and  similarly  treating  yarn  in 
Hie  form  of  hanks,  skeins,  or  the  like.  J. 
Annicq.     U.S. P.  1,337,877,  20.-1.20.   Appl.,  2.9.19. 

Compressed  yarn  is  allowed  to  expand  in  and  com- 
pletely till  a  dyeing  chamber.  A  dye  solution  is 
forced  through  the  material,  which  is  then  washed 
and  freed  from  liquid  by  applying  vacuum  to  one 
end  of  tho  chamber. — A.  J.  H. 

Textiles;  Dressing,  printing,  and  dyeing  .     F. 

Giinther.     G.P.  318,509,  20.6.14. 

Water-solttble  phenol-formaldehyde  condensation 
products,  either  alone  or  mixed  with  cellulose  de- 
rivatives, such  as  cellulose  esters,  nitrocellulose, 
acetylceUulose,  or  viscose,  and /or  thickeners,  are 
employed  as  textile  dressings  for  fixing  metal 
powders,  pigments,  or  dyes.  The  condensation 
products  are  subsequently  hardened  by  heating. 
The  addition  of  a  cellulose  derivative  increases  the 
elasticity  of  the  condensation  product. — L.  A.  C. 

Dyeing  or  otherwise,  treating  textile  fabrics;  Ap- 
paratus  for  use  in  processes  for  —  -.  larberei 
Weidmann  A.-G.  E.P.  129,975,  3.7.19.  Conv., 
18.7.18. 

Sbb  U.S.P.  1,329,166  of  1920;  J.,  1920,  400  a. 

Disazo-dyestuffs.  K.  P.  141,401.  See  IV. 
Dye  recovery.  U.S.P.  1,337,673.  See  IV. 
Ihnohh-  wool  etc.  fairies.    G.P.  81  7.725.    See  V. 


VII.— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Nitric  arid;  War  experiences  in   the  manufacture 

of  and  the   recovery  of  nitrous  fumes.     J. 

Walker,      them.  Soc.  Trans.,   1920,  117,  882—  389. 

At  ELM.  Factory,  Craigleith,  the  catalytic  oxida- 
tion of  ammonia  to  nitric  oxide  was  effected  by 
leading  an  ammonia-air  mixture  containing  10 — 
12%  NH,  through  a  glass  or  slag  wool  filter  to  a 
platinum  gauze  cataKst  placed  horizontally  across 

an  aluminium  box.     Tl ases  emerging  from  tho 

Converter  were  cooled  and  led  through  oxidation 
and  absorption  towers,  the  last  traces  of  nitric  acid 
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being  removed  by  wash  towers  fed  with  milk  of  lime. 
The  recovery  of  nitric  acid  and  nitrous  gases  from 
the  waste  acid  of  T.N.T.  manufacture  was  effected 
in  denitrators  of  acid-resisting  brick,  square  in 
section,  and  divided  into  six  compartments  by  finely 
perforated  earthenware  plates  (malting  plates). 
Steam  was  blown  in  at  the  base  and  waste  acid  fed 
in  at  the  top.  The  denitrated  acid  removed  at  the 
base  was  passed  to  sulphuric  acid  concentrators, 
and  the  gases  from  the  denitrators.  after  passing 
through  cooling  coils  which  condensed  out  a  dilute 
nitric  acid,  were  led  through  a  series  of  six  recovery 
towers  90  cm.  in  diameter  and  5  m.  high,  worked 
on  the  counter-current  principle,  the  nearly  ex- 
hausted gas  coming  into  contact  in  the  last 
tower  with  the  dilute  nitric  acid  from  the  de- 
nitrator  condensers.  The  recovery  by  this  system 
was  more  than  93";  of  the  inorganic  nitrogen  de- 
livered to  the  denitrators  in  the  waste  acid. 

— G.  F.  M. 

Sodium  nitrate;  Determination  of  nitrogen  in 

by  the  modified  Devarda  method  and  the  use  of 
tlie  Davisson  scrubber  bulb.  C.  A.  Butt.  J.  Ind. 
Eng.  Chem.,  1920,  12,  352—354. 

The  modified  Devarda  method  (Allen.  J..  1915.  7261 
yields  accurate  and  concordant  results,  particularly 
when  the  Davisson  scrubber  bulb  (J..  1919,  143  a)  is 
used  to  prevent  alkali  spray  passing  over  into  the 
absorption  vessel. — W.  P.  S. 

X 'it  r  it  e-*n it  rate  ■+ nitric  oxide  ;  Electrolytic  pot  en  tod 

of  the  change  ■.     Energy  relationships  of  the 

most  important  compounds  of  nitrogen  with 
oxygen  and  hydrogen.  H.  Pick.  Z.  Elektro- 
chem.,  1920.  26,  182—196. 

The  normal  potential  of  the  change  2N0'.+^0'j  + 
NO  is  +0'49  volt  at  25°  C.  A  series  of  normal 
potentials  are  given  for  N„  N20,  NH,,  NH,.  NO., 
and  N.O..     (Cf  J.C.S.,  July.)— J.  F.  S. 

Iodide  and  bromide  in  mineral  waters  and  brines; 

Determination  of  .     W.  F.   Baughman  and 

W.  W.  Skinner.  J.  Ind.  Eng.  Chem.,  1920, 
12,  35S. 

A  combination  of  two  methods  described  previously 
by  the  authors  (J..  1919.  49S  A ;  1920,  19  a)  is  re- 
commended. After  the  iodine  has  been  removed 
by  distillation  with  ferric  sulphate,  the  residual 
solution  is  treated  with  a  slight  excess  of  ammonia, 
boiled,  the  ferric  hydroxide  separated  by  filtration,  ! 
the  filtrate  evaporated  to  dryness,  and  the  residue 
thus  obtained  used  for  the  determination  of  the 
bromide.— W.  P.  S. 

Potassium  bromide:  Solubility  of  in   bromine 

water.  A.  F.  Joseph.  Chem.  Soc.  Trans..  1920. 
117,  377—381. 

Tin:  solubility  of  potassium  bromide  in  water  is 
increased  by  the  addition  of  bromine ;  for  moderate 
concentrations  about  0'5  grm.-mol.  additional 
bromide  is  dissolved  for  each  grm.-mol.  of  bromine 
added  to  the  water.  The  limit  of  the  solvent 
capacity  of  the  water  was  not  reached  at  bromine 
concentrations  of  more  than  2000  g.  per  litre  of 
solution,  for  example  with  a  solution  of  the  com- 
position bv  weight — water  5"4%,  bromide  151  , 
bromine  79*5%.— G.  F.  M. 

Potassium    ferricyanide ;    Electrolytic    prejxiration 

of .     O.  W.  Brown,  C.  O.  Henke,  and  I.  L. 

Miller.     J.  Phys.  Chem.,  1920,  24,  230—237. 

The  maximum  yield  obtainable  in  the  electrolytic 
oxidation  of  potassium  ferrocyanide  in  an  undivided 
cell  was  50%.  When  a  diaphragm  was  used  with 
a  current  of  0'90  amp.  caustic  potash  was  found  in 
both  compartments  of  the  cell  and  a  current  effi- 
ciency of  about  98%  was  obtained.  The  presence 
of   potassium  hydroxide  increased  the  current  effi- 


ciency and  decreased  the  voltage  slightly.  All  the 
ferrocyanide  decomposed  was  not  converted  into 
ferricyanide.  Electrodes  of  different  materials  gave 
different  current  efficiencies,  and  in  all  cases  the 
maximum  efficiency  was  not  reached  until  the 
electrolysis  had  been  in  progress  for  4  hrs.  The 
following  maximum  current  efficiencies  were  ob- 
tained working  with  an  anode  7^x115-  cm.  and  a 
current  of  0'95  amp.,  copper  96'3%,  nickel  97'7 
platinum  96"6%,  Acheson  graphite  99'7%,  and  lead 
covered  with  lead  dioxide  93%  . — J.  F.  S. 

flaked  lime  and  milk   of  lime.     B.   Kosmann.     Z. 
Eiektrochem.,  1920,  26,  173—181. 

The  views  of  Kohlschiitter  and  Walther  (J.,  1920, 
25  a)  are  criticised.  The  author  holds  the  view 
that  the  slaking  of  lime  consists  in  a  gradual  step- 
wise combination  with  water  in  which  the  following 
substances  are  produced  in  order:  Ca(OH)., 
HCa(OH),,  H,Ca(0H)„  H,Ca«JH),.  H4Ca(0Hl"c, 
H.Ca(OH):.  H.C  i(OH)„  and  HrCa(OH),.— J.  F.  S. 

Alum:  Sapid  estimation  of  aluminium  sulphate  in 
— .    P.  W.  Codwise.    Paper,  1920,  26,  187—189. 

The  method  is  based  on  the  reaction  :  A12(S04)3-I- 
6NaOH  =  2Al(OH)1  +  3Xa.S04.  A  quantity  of  alum 
or  aluminium  sulphate  equivalent  to  about  40  c.c. 
of  N 1 10  caustic  soda  solution  is  dissolved  In  exactly 
25  c.c.  of  distilled  water,  the  solution  heated  to  the 
boil  and  one  drop  of  a  1%  alcoholic  solution  of 
phenolphthalein  added.  Three  successive  quantities 
of  10  c.c.  of  N ,'10  caustic  soda  are  added,  and  the 
liquid  heated  to  boiling  for  exactly  1  min.  after  each 
addition,  and  then  the  caustic  soda  is  added  gradu- 
ally until  a  slight  pink  tinge  is  produced  and 
persists  after  boiling  for  1  min.  If  the  sample 
contains  free  acid,  this  must  be  determined  and 
allowed  for.  If  the  above  procedure  be  followed 
exactly,  the  results  agree  within  01  .  The  method 
only  measures  combined  alumina,  so  that  with 
basic  alums  the  results  are  low.  The  presence  of 
iron  impurities  does  not  affect  the  results. 

—A.  J.  H. 

Radium  anil  mesothorium ;  Concentration  of by 

fractional  crystallisation.  J.  L.  Nierman.  J. 
Phys.  Chem.,  1920.  24,  192—200. 
The  crystallisation  factor  (concentration  of 
mesothorium  in  crystals  separated  :  concentration 
in  original  crystals)  of  mixtures  of  barium,  radium, 
and  mesothorium  bromides  is  independent  of  the 
concentration  of  the  hydrobromic  acid  from  which 
crystallisation  takes  place.  The  value  of  the  crys- 
tallisation factor  decreases  with  increasing  per- 
centage of  separation  :  thus  when  24'3  [  of  the  salt 
crystallises  the  factor  is  243,  and  when  69% 
crystallises  1'44.  For  concentrations  of  mesothorium 
up  to  2  mg.  per  1  g.  of  salt  the  crystallisation  factor 
remains  constant.  The  separation  of  radium  and 
mesothorium  from  barium  can  be  advantageously 
carried  out  in  either  neutral  or  slightly  acid  solu- 
tions.— J.  F.  B. 

Hydrogen  peroxide;   Activation   of  by  light. 

H.   A.   Curtis.     J.   Amer.  Chem.   Soc.,   1920,  42, 

720—724. 
Solutions  of  Aniline  Green  and  fuchsine  are  not 
decolorised  by  3  hydrogen  peroxide,  nor  are  they 
bleached  by  light  of  short  wave  lengths,  but  if  a 
mixture  of  the  dye  solutions  and  3%  hydrogen 
peroxide  is  exposed  to  the  light  from  a  quartz 
mercury  lamp  the  solution  is  bleached  rapidly. 
Bubbling  oxygen  through  the  dye  solution  daring 
illumination  does  not  effect  bleaching. — J.  F.  S. 

Catalytic  actions  at  solid  surfaces.  IV.  Interaction 
of  carbon  monoxide  and  steam  as  conditioned  by 
iron  oxide  and  by  copper.  E.  F.  Armstrong  and 
T.  P.  Hilditch.  Proc.  Rov.  Soc.,  1920,  a,  97, 
265—273. 

At  high  temperatures  copper  influences  the  reaction 
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00  II.o.-co  II.  linn  li  less  than  u >ni  oxide, 
bat  over  the  range  300  300  C.  copper  ie  de- 
finitely more  active  than  iron  oxide.    Copper  com- 

t,.  rend    with  a   fair  velocity   at    230     C 
whereas  iron  oxide  is  only  Blightlj   activi 
and  does  not  reach  full  activity  until  100°  0.   Small 
quantities    iii    ammonium    Formate    are    pn 
when  water-gas(5  1      CO  ..I'".'     CO,  and  173      II. > 
»nli  steam  in  the  pi  il   ammonia  ia  p 

through  a  tube  at  360°  C.     (C/.  J.C.S.,  Julj  I 

J.  F.  8. 

Sulphu        D  '     minofion    of    n 

.    L.  S.  Bushnell  ami  H.  S.  Clark. 

i    [nd    Bng.  Choin..  1990,  12,  185. 

A ii. n  r  "iti  g.  of  the  pulverised  Bulphur  is  shaken  at 
intervals  with  50  e.c.  of  petroleum  Bpirit,  and  after 
tome  hours  i  is  decanted  through  o  filter 

nit  i  the  tube  ui  a  Wiley  continuous  extractor,  into 
which  is  introduced  .i  clean  dry  coil  ol  coppi  r  foil, 
I  in  by  I")  in.,  rolled  np  BO  that  no  points  of  its 
in  contact.  The  residue  in  the  ll.isk 
.mi!    the  filter   are   washed    with   petroleum   Bpirit 

■  l""i  c.c.  in  all)  until  the  washings  are  -uili- 
to  li!!  the  Wilej    tube.     The  extract   is  then 

boiled  until  the  whole  of  the  dissolved  sulphur  1ms 

ipper  Bulphide  a] the  coil, 

after  which  ii  is  filtered  and  evaporated  to  dryness 
.it  .i  low  temperature,  ami  the  residue  oi  "oil" 
weighed.— C.  A.  M. 

Sorption  of  vapours  by  charcoal.       H.  Gust: 
Ark.  K.ini.  1917,  7,  No.  22.  1—17. 

1'n  MtiuM.  takes  up  water  vapour  ami  acctii  acid 
vapour  at  low  pressures  (  1'6  171  nun.)  proportion- 
ally with  the  pressure  Up  to  a  pressure  ol  7  I  nun. 
-rption  process  consists  in  the  formation  of  a 
■olid  solution,  and  above  this  pressure  simple  ab- 
sorption occurs.  'I'lu.  veloi  itv  ui  sorption  is  greater 
the  lower  the  pressure.  (Cf.  J.C.S..  July.)— J.  F.  S. 

Alkali  from  "  black  liquor."    Moore.    Set  V 

Alkali  amalgams.    Frank  and  Withrow.    See  X. 

Catalate.    Vamasaki.    See  XVIII. 

leetaiet.    Curtman  and  others.    Set  XX. 

Calcium,   strontium,   ami   barium    talts.     Denizes. 
Will. 

Patents. 

X it iic  and  sulphuric  acid;  Process  of  concentrating 
A.   C.   Bohre.      fj.B.P.    1:138,418,  27.  I.l'ii. 
Appl.,  28.7.1'.'. 

Hut  nitrous  gases  are  brought  in  contact  with  nitric 
or  sulphuric  acid  to  be  concentrated ,  the  resulting 
vapours  aro  condensed  by  contact  with  a  cooling 
liquid,  and  the  cooling  liquid  is  then  cooled  for 
condensing  further  quantities  of  the  vapours  by 
ng  a  k1-  through  it. — L.  A.  C. 

Jfitric    acid;    Manufacture    of   b>i    catalytic 

oxidation.     A.  Masehke.     G.l'.  .'(07,052,  10.11.17. 

';uses  obtained  by  heating  ammonium  bisul- 
pbate  or  ammonium  sulphate  are  mixed  with  air 
and   substituted   for  ammonia    in   the   catalytic  pro- 

I  dting  vapours  may  be  cooled,  yielding 

a  mixture  of  nitric  and  sulphuric  acids  suitable  for 

nitration    purposes,    or    dilute    sulphuric    acid    and 
highly  foment  rated  nitric  acid  may  be  obtained  by 
B. — W.  J.   W. 

ts  gases;   Process  for   rapid   cooling   "/ 

obta  tmbustion  of  nitrogen.     K.  Mewee 

Q.P.  318,814,  26.4.15.    Addition  to  398,846 
Tiik    electrically-heated    gas    mixture    under    high 
ning  the  nitrous  gases  which  have 
been  formed    is  mixed  «  ith  air  at  an  equal  or  higher 

■  re  ami  previously  cooled  or  liquefied,   after 


which  the  mixture  is  allowed  to  pass  into  an  expnn 
sum  chamber.  \tt.i  absorption  ol  the  nitroui 
gases  i  he  residual  mis  turc  is  returned  to  the  sy stem 

W.J.  W 

Jiitric  oxide;  Method  ••!  working  gat  engines  /••. 
produi  inn-   -J.  Gorlinger.  Q.P.  316,263,6. 1.19 

A  Mi\iin.i  oi  eonl  gas  ami  producer  gas  is  used 
I      The   coal  gas  should   pr  ontain 

0      II     and   have  a  i  nlorini    mine  ol    1000 

6000  cals.  pei  cb.  m.,  but  good  resul  obtained 

so  long  as  the  calorific  value  does  not  fall  below 
ils.  per  .li.  in.  provided  the  i  itio  of  hydrogen 

eonl,  nt   to  calorific  value  is  about    10       II,  per  llHM; 

cals. 


Sulphate  of  ammonia;  Manufacture  "I 
Linder  and  K.  Leasing.    B.P.  1  11,787 


S.  E 
ig.    v..v.  111,787,  18.1.19. 
Cum  \u  in  m.   ammonium   sulphate   is  treated   with 
lime,   magnesia,  or  other  alkaline  earths  or  their 
carbonates,  or  with  suitable  ammonium  sails  such 
as  the  sulphide,  Bulphite,  or  carbonate,  applied  in 
the  solid  Btate  or  in  solution,  to  neutralise  the  free 
acid.    The  sulphate  is  treated  with  one  oi  tin 
agents   or   with   gaseous    ammonia    in    Bonie    form 
ot     healed    disintegrating    chamber,    the    treated 
material  forming  a  dry  granular  or  pulverulent  pro- 
duet.      If   the  treatment   is  elfected    in    a   partial 
vacuum  or  in  a  current  ol   air  or  other  gas,  the 
pyridine  normally  present  in  the  crude  Bulphate  ia 

wholly  removed  anil   rerable        I).   F.  T. 

Ammonium  sulphate;  Manufacture  of .    South 

Metropolitan  Gas  Co.,  E.  V.  Evans,  and  H.  Hol- 
lings.     E.P.  141,798,  20.1.19. 

Caking  of  ammonium  sulphate  may  be  avoided  by 

neutralisation  of  the  free  acid  present  in  the  crys- 
tals, followed  by  drying  at  an  elevated  temperature 
such  as  80°— 100°  C— D.  F.  T. 

Sulphate  of  ammonia;  Manufacture  of .    South 

Metropolitan  (ias  Co.,  and  ().  W.  Wright.  E.P 
141,799,  20.1.19. 

The  free  acid  in  crude  ammonium  sulphate  if 
neutralised  by  mixing  with  solid  or  dissolved 
ammonium  sulphite  or  bisulphite,  or  by  the  addition 
of  either  of  these  substances  to  the  liquor  used  foi 
washing  the  ammonium  sulphate  crystals.  Any 
small  excess  of  sulphite  finally  undergoes  natural 
oxidation  to  sulphate  — D.  F.  T. 

Sul  j  iii  ale  of  am  mi  i  it  ia ;  Manufacture  of  neutral 

South  Metropolitan  Gas  Co.,  1'.  Parrish,  and 
W.  A.  M.  Valon.     E.P.  141,819,  23.1.19. 

For  neutralising  ammonium  sulphate  crystal! 
aqueous  ammonia   is  prepared   by  condensing  tin 

vapours  of  the  "fixed  ammonia  "  still  and  diluting 
tin  resulting  solution  bo  that  its  vapour  pressure  at 
the  temperature  of  application  to  the  crystals  will 
be  too  low  to  entail  substantial  loss  of  ammonia 
'I'lie  temperature  of  washing  should  lie  as  low  in. 
possible,  because  both  the  reduced  temperature  am" 
the  use  of  more  concent  i  nied  solutions  ol  ammonia 
tend   to  decrease   the  loss  of  ammonium  Bulphati 

during     the     operation.        A     particularly    suitabh 

diluent  for  tl indensed  vapours  is  produced  bj 

subjecting  the  hot  waste  liquor  of  the  fixed  ammonia 
still  to  a  slightly  reduced  pressure,  the  condensed 
liquid  thus  obtained  containing  a  considerable  por- 
tion of  the  residual  ammonia  which  would  other- 
wise bo  lost.— D.  F.  T. 

Ammonium  sulphate;  Production  <>/  -  from  dis 
dilution  gases  by  means  "I  sodium  btiulphate.  P. 
von  der  Forst.    G.P.  298,043,  8.3.16'. 

A    BATUKAXBS   or   nearly   saturated   hot   solution    of 

Bodium  bisulphate  is  neutralised  with  the  ammonia- 

cal    gases   so   that  Glautx'r's   salt   separates.     By 

iration    and    crystallisation   of   the   remaining 
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solution  ammonium  sulphate  is  obtained,  or  the 
solution  may  be  added  to  the  sulphuric  acid  fed  to 
;i  saturator  of  the  usual  type. — E.  H.  R. 

Ammonium  sulphate;  Reaction  tower  jot  conversion 

of  ammonium  carbonate  into  by  means  of 

calcium  sulphate.  C.  Otto  und  Co.  G. P.  299,621, 
18.2.16. 
In  the  manufacture  of  ammonium  sulphate  by  treat- 
ment of  ammonium  carbonate  with  plaster  of  Paris 
paste,  sodium  chloride  may  be  added  to  increase  the 
solubility  of  the  calcium  sulphate.  The  paste  is  of 
such  a  concentration  as  to  retain  a  large  amount 
of  the  ammonium  sulphate  produced.  By  mixing 
steam  with  the  ammonia  and  carbon  dioxide  vapours 
a  suitable  temperature  is  maintained,  and  the 
liquors  will  be  free  from  ammonia.  The  conversion 
may  be  carried  out  in  a  reaction-tower  comprising 
a  top  section  with  inlet  for  the  plaster  of  Paris 
paste  and  exit  for  gases,  and  a  bottom  section  with 
steam  inlet  and  run-off  for  the  paste.  The  tower 
is  packed  with  a  number  of  rings,  each  of  which 
forms  a  receptacle  in  which  the  reacting  liquids  can 
remain  sufficiently  long  to  ensure  complete  conver- 
sion, an  additional,  smaller  cup  in  the  ring  .serving 
for  the  introduction  of  steam  into  the  liquid. 
S(  rapers,  connected  to  a  central  shaft,  operate  in 
the  cups  and  receptacles. — W.  J.  W. 

Ammonia;   Process   of  manufacturing   from 

crude  calcium  cyanamide.  C.  Otto  und  Co.  G.P. 
303,842,  28.3.16. 
By  the  use  of  the  reaction-tower  described  in  G.P. 
299,621  (preceding  abstract),  the  formation  of  lime 
crusts  is  prevented.  The  ring  receptacles  are  of 
such  dimensions  as  to  admit  of  the  calcium  cyan- 
amide  mud  remaining  in  the  tower  about  four  times 
as  long  as  in  other  processes. — W.  J.  W. 

Ammonium   chloride;   Manufacture    of  from 

ammonia  and  alkali  or  alkaline-earth  chlorides. 
Salzwerke  Heilbronn,  A.-G.  G.P.  306,354,  5.10.16. 
Chloiudes  are  melied,  or  heated  above  150°  C,  and 
treated  with  ammonia  or  ammoniacal  gases  in  pres- 
ence of  steam.  Treatment  with  steam  may  precede 
the  interaction  with  ammonia.  Carbon  dioxide  may 
be  introduced  into  the  process,  and  substances  such 
as  iron  oxide,  clay,  etc.  may  be  added  to  accelerate 
the  reaction.  By  conducting  the  conversion  in  a 
reducing  atmosphere  side-reactions,  such  as  com- 
bustion of  the  ammonia,  are  avoided. — W.  J.  W. 

Halogen  compounds  of  silicon,  boron,  or  titanium; 
Production    of    fluid    .       British    Thomson- 
Houston  Co.     From  General  Electric  Co.     E.P. 
141,908,  23.4.19. 
The  formation  of  undesirable  solid  by-products  on 
account   of   undue   liberation   of    heat  during   the 
interaction    of    chlorine    or    bromine    and    silicon, 
boron,  or  titanium  or  suitable  derivatives  of  these, 
such  as  their  carbides,  is  obviated  by  circulating 
water  around  the  reaction  chamber  so  as  to  main- 
tain the  temperature  below  the  point  at  which  such 
by-products  are  liable  to  be  produced. — D.  F.  T. 

Barium     carbonate;    Manufacture    of    finely    sub- 
divided  .    H.Langwell.    E.P.  141,925, 10.5.19. 

Finely  sub-divided  barium  carbonate  is  obtained  by 
heating  the  natural  or  artificial  material  with 
sodium  chloride;  the  fused  salt  dissolves  approxi- 
mately twice  its  weight  of  the  carbonate,  and  im- 
purities separate  as  a  sediment  or  scum.  The  molten 
mass  is  then  treated  with  water  and  the  barium 
carbonate  collected. — D.  F.  T. 

Caustic   soda:   Apparatus  for  the  manufacture^   of 

"detached"  or  flake or  other  matter  required 

to  be  obtained  in  a  state  of  division  from  a  fused 
or  molten  mass.  T.  Minton,  and  The  United 
Alkali  Co.,  Ltd.    E.P.  141,942,  23.5.19. 

Molten  material  such  as  sodium  hydroxide  or  the 


like  is  fed  into  a  rotating,  circular,  open  pan,  water- 
cooled  from  underneath.  A  stationary  scraper  is 
fixed  along  a  radius  of  the  pan,  and  a  ribbed  or 
toothed  roller  rotates  above  the  scraper  so  that  the 
material  separated  from  the  pan  by  the  scraper  is 
broken  up  into  flakes.  A  rotating  brush  sweeps  the 
flaked  material  up  an  inclined  plane,  also  radially 
disposed,  on  to  a  trough,  whence  it  is  removed  by 
an  endless  chain  conveyor. — L.  A.  C. 

Tin;  Methods  and  apparatus  for  the  oxidation  of 

and  the  production  of  tin  oxide,  and  for  the 

treatment  of  zinc  and  zinc-containing  materials 
for  the  production  of  zinc  oxide.  H.  Maconochie 
and  D.  de  Ros.    E.P.  142,157,  30.10.18. 

As  an  improvement  in  the  processes  described  in 
E.P.  118,664  and  118,665  (J.,  1918,  622  a),  tin  (or 
zinc)  is  preheated  to  about  900°  C.  by  an  oil  burner, 
and  the  temperature  is  then  allowed  to  rise  to  1500° 
— 1700°  C.  by  the  application  of  a  high-pressure  air- 
blast  (i.e.,  about  4 — 5  lb.  per  sq.  in.)  with  the  pro- 
duction of  tin  (or  zinc)  oxide,  which  is  removed. 
Completion  of  the  oxidation  is  effected  by  means 
of  a  low-pressure  blast  {i.e.,  about  0T5 — 0'5  lb.  per 
sq.  in.),  and  the  temperature  may  be  maintained 
by  the  addition  of  the  necessary  amount  of  oil  to 
the  blast.  Different  types  of  furnace  suitable  for 
the  process  are  described.— L.  A.  C. 

Alkali  chromates;  Process  for  isolating  or  purifying 

.     Soc.  Ind.  des  Prod.  Chini.     E.P.  138,111, 

25.1.18.    Conv.,  2.8.17. 

A  concentrated  solution  of  crude  alkali  chromates 
containing  only  a  small  percentage  of  alkali 
hydroxides  is  treated  with  carbon  dioxide  whereby 
silicates  and  aluminates  are  converted  to  silica  and 
alumina,  and  alkali  hydroxides  to  bicarbonates;  the 
solution  is  then  filtered  and  evaporated  to  crystal- 
lise pure  alkali  chromates.  The  dry  crude  chromates 
may  be  treated  with  carbon  dioxide,  and  the  pro- 
duct extracted  with  a  little  water. — L.  A.  C. 

[Alkali]    manganates;    Process    of    making . 

H.  McCormack,  Assr.  to  Research  Laboratory  of 
Chicago.  U.S. P.  1,337,239,  20.4.20.  Appl.,  6.1.19. 
A  mixture  of  manganese  dioxide  and  an  aqueous 
solution  of  an  alkali  hydroxide  is  evaporated  to  dry- 
ness and  heated  to  complete  the  reaction  ;  the  pro- 
duct is  extracted  with  water,  and,  after  separation 
of  insoluble  matter,  the  clear  solution  is  cooled  to 
crystallise  the  manganate. — L.  A.  C. 

[Alkali]  manganates;  Process  of  making  .     C. 

E.  Vanderkleed,  Assr.  to  Hercules  Powder  Co. 
U.S. P.  1,339,242,  4.5.20.    Appl.,  21.11.18. 

Manganese  dioxide  and  sodium  peroxide  are  fused 
together  to  form  sodium  manganate. — L.  A.  C. 

Potassium  salts;  Recovery  of .  P.  C.  Mcllhiney, 

Assr.  to  California  Alkali  Co.  U.S. P.  1,338,234 
and  1,338,235,  27.4.20.  Appl.,  11.2.18. 
Commercially  pure  potassium  salts,  e.g.,  the 
chlorate,  may  be  obtained  from  natural  brines  con- 
taining potassium  salts  associated  with  borax  by 
the  addition  of  a  soluble  salt  of  which  the  acid 
radical  forms  an  insoluble  potassium  salt,  e.g.,  a 
chlorate,  and  removing  the  insoluble  potassium  salt 
from  the  solution. — J.  H.  J. 

Potash    salts;   Process   for   increasing    the    potash 

content  of  crude  .     J.  Kiermayer,  and  Han- 

noversche  Kaliwerke  A.-G.  G.P.  317,771, 21.11.15. 
After  melting  and  removing  the  impurities,  the 
potash  salts  are  treated  with  reducing  agents,  by 
which  means  the  magnesium  sulphate  is  converted 
into  magnesia  and  sulphur  compounds.  Coke  and 
charcoal  are  suitable  agents;  coal  gives  unstable  by- 
products. By  this  treatment  the  potash  content  of 
a  mineral  of  the  composition  K20,  8'5%  ;  kieserite, 
25%  ;  NaCl,  50%  ;  and  clay  etc.,  5'5%,  was  increased 
to  12%  K20.— W.  J.  W. 
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i  of  solutions,  especially  of  pofatttuw 

'  •  for .     Q.   Bauerbreg       <•  P 

318  350,  30.10.18. 

v  gtallisi  ■!   is  1 1 > 1 1 \  ■  yed   bj    n 
pipe  to  the  oentre  >>i  ■  flat  plate,  which  nuj  b 
:n    and  which  revolves  round  a  vertical  axis, 
plate  may  be  revolved  continuously  or  Inter- 
mittently to  enable  the  crystals  to  be  removed,  and 
ita  speed  rnaj  bo  (  on  trolled. — W.  •' .  W. 

Producing   compounds  of  .     H.   O. 

rora.       I  .S.P      1,3  18,831,    4.5.20.      Appl., 
81.10.19. 
Badium  is  extracted  from  minerals  etc.  by  treat- 
ment with  liqnid  sulphur  dioxide  containing  sul- 
phur trioxide.    (Cf.  E.P.  136,768  of  1919;  J.,  1920, 

w.  e.  r.  P. 

Alkali  nitrates;  Manufacture  of  from     mix- 
tures of  nttiie  acid  and  water,  and  alkali  sul- 
phates.     E.  Eteinau.      G  P.  u)  289,001,  L.2.16: 
m-                     25.8.16;    (c)    299,003,    23.6.16;    (d) 
16;  and  (e)  290,007,  17.2.16. 

i  :.i    materials  arc  caused  to  react,  under  inilu- 
of  heat,  in  such  proportions  as  to  convert  the 
sulphate    into   bisulphate.       The   mixturo  is   then 
cooled  if  necessary,  and  the  solid  portion  consisting 
chiefly  of  alkali  nitrate  is  .separated  from  the  liquid 
mixture   of   water,    alkali   nitrate,   sulphate,   bisul- 
phate,  and   free  aeid.     The  solid   portion   may   be 
-1    with    a    fresh   quantity   of   nitric   aeid    and 
Instead  of  nitric-  acid  and  water  a  mixture 
oi   water  and   two  or  more  of  the  following  com- 
ponents   may    be   employed: — alkali    nitrate,    sul- 
phate,  bisulphate,   nitric  acid,  and  sulphuric  acid. 
I'h.'  cooling  of  the  reaction  mixture,  during  separa- 
tion   oi    the  solid   portions,   may   bo   intermittent. 
of  the  combined  nitric  arid   may  be  recovered 
■_' — 9.3%  alkali  nitrate  under  suitable  conditions 
amperatnre  and  concentration,     (u)  Mixtures  of 
various  alkali  sulphates,  with  or  without  hydroxides, 
may  be  used,    (c)  The  process,  or  certain  phases  of 
it,  may  be  carried  out  under  other  than  atmospheric 
jf   nitric  acid  on  evaporation  being 
avoided,     (d)  Alkali  magnesium  sulphates,  or 
mixture<i   of    alkali   and   magnesium   sulphates,   or 
hydi  ly  be  employed,     (b)  The  liquid  por- 

consisting  of  mother  liquor  and  wash-waters 
may  be  freed  from  unromhined  nitric  acid  by  dis- 
tillation, and  the  condensed  arid  mixed  with  fresh 
nitric  aeid  and  used  again.  The  residue  after  dis- 
tillation consisting  of  alkali  sulphate  and  bisul- 
i«  also  available  for  the  process.— W.  J.  W. 

>i  nitrates  and  hydrochloric  acid  ^Manufacture 

,,l  from   mixtures  of  nitric  acid  ami   water, 

and  alkali  chlorides.    E.  Reinau.   G.P.  (a)  299,001. 

17.2.16,    and    (n)    299,005,    25.3.16.      Addns.    to 

(preceding). 

(ai   By   the   interaction   of  nitric  acid,   water,   and 

i  sulphate,  alkali  bisulphate  is  obtained,  which 

is  then  caused  to  react  with  alkali  chloride,  with  or 

without  addition  of  alkali  sulphate,  to  form  hydro- 

h      alkali  sulphate  required  for  the 

I  by  treatment  of  an  alkali  com- 

d  with  alkali  bisulphate.  poly  sulphate,  or  free 

sulphuric  acid,  or  another  sulphate,     (a)  Mixtures 

of  alkali  sulphates  with  or  without  alkali  chlorides, 

•h  or  without  hydroxides,  mav  be  employed 

— W.  J.  W. 

.-  and  ammonium  sulphate;  Manufac- 
ture  of   from    m  '    nitric   acid  und 

ili  sulphate,  and  ammonia.     E.  Reinau. 

05,062.     1.4.17.     Addn.   to   299,001   (pn- 

■ 

1  ige,  by  the  action  of  water  and  nitric 

Iphatc,  part  of  the  alkali  is  separ- 

Ikali  nitrate,  while  the  combined  sulphuric 


1  and  acid  alkali  sulphate  remain.     In  the  second 

.stage  the  acid  alkali  sulphate  is  treated  with  water 

and  ga  .mis  ammonia,  causing  separation  of  alkali 

nitrate   and   solution   of  alkali-. minion  awn  sulphate. 

from  which  a  high  percentage  ol   ammonium  sul- 
phate may   be  rex        red.     The  alkali  sulphate  re- 
nd   in    this   second    stage   is   available   for   uso 
in  the  first  stage. — \V.  J.  AY. 

Liquors  containing  calcium  sulphate;  Treatment  of 

.    G.  Bauerbrey.    (i  l».  818,310,  15.4.19. 

I  hi  liquor  are  treated  with  magnesium  chloride, 
the  precipitated  chlorides  of  potassium  and  sodium 
being  removed,  and  the  liquors  then  evaporated  by 
the  action  of  furn  A  further  quantity  of 

salts  may  be  separated  by  cooling  the  solution  before 
evaporation. — W,  J.  \Y. 

Argon;  Production  of .  G.  A.  Percival,  and  The 

Edison  Swan   Electric  Co.     Ltd.     E.P.   141,783, 
9.1.19. 

Argon  is  separated  from  air  by  circulating  the  air 
through  a  heated  tube  fitted  with  a  worm  conveyor, 
by  means  of  which  an  absorbent  for  oxygen  and 
nitrogen,  e.g.,  calcium,  is  passed  through  the  tube 
in  a  direction  opposite  to  that  of  the  air.  Air- 
tit  charging  and  discharging  devices,  consisting 
of  chambers  with  double  doors,  are  attached  to  the 
ends  of  the  tubes,  and  an  "  ometer  "  for  collecting 
tho  argon  is  provided  in  the  air-circulating  system. 

— L.  A.  C. 

Air;    Method   of   and   apparatus   for   fractionating 

.     Tli  i    ThimiMJii-llouston   Co.,   Ltd. 

From  General  Electric  Co.    E.P.  141,864,  14.3.19. 

OXYGEN,  nitrogen,  and  an  argon  com  intra  to  are 
obtained  from  liquid  air  by  fractionation  in  a  recti- 
fying column  having  an  inlet  for  liquid  air  and  an 
outlet  for  distillate  near  the  top,  and  means  for 
collecting  liquid  ga  oxygen)  at  the  bottom. 

Tho  distillate  withdrawn  from  the  upper  part  of 
this  column  is  liquefied  and  subsequently  treated  in 
a  second  column  to  produce  gaseous  nitrogen  and  a 
liquid  consisting  largely  of  oxvgen  and  argon. 

— W.   E.    F.   P. 

Oxygen  concentrator.      G.  McKorahan.      U.S. P. 

1,339,211,  4.5.20.  Appl.,  27.1.20. 
A  circular  (disc-shaped)  vessel,  mounted  to  rotate 
about  a  horizontal  axis,  has  on  one  side  an  air  inlet 
around  the  axis  and,  on  the  opposite  side,  an  outlet 
situated  between  the  axis  and  the  periphery  and 
concentric  with  the  latter.  A  second  outlet  is  dis- 
posed around  the  extreme  periphery  of  the  vessel. 

—AY.  E.  V    P. 

Chlorine    liquefaction;    Process    of    .      C.    T. 

Henderson,    Assr.    to    Niagara    Smelting    Corp. 

U.S. P.  1,338.65-1,  27.4.20.     Appl.,  10.2.17. 
Chlorine  is  dissolved  in  carbon  tetrachloride  and 
then  expelled  from  the  solution  into  a  condenser, 
the  gas  being  liquefied  by  the  pressure  thus  pro- 
duced.—W.  E.  F.  P. 

Hydrogen  or  nitrogen;   [Catalytic]  production  of 

.     F.  Lang.    G.P.  307,651,  24.9.16. 

A  contact  chamber  for  catalytic  production  of 
hydrogen  or  nitrogen  by  the  alternate  passage  of 
steam  or  air  and  reducing  gases  over  a  contact  sub- 
stance comprises  a  cylindrical  outer  shell  with 
permeable  walls  and  gas  and  steam  distributing 
compartments,  and  an  inner  permeable  wall  form- 
ing a  tubular  distributing  chamber  for  the  steam 
and  gases.  The  contact  chamber  may  have  internal 
projecting  pieces  and  partitions.  It  may  be 
divided  into  upper  and  loner  compartments,  com- 
municating by  means  of  tubes,  and  connected  to 
common  inlets  and  exits.  Low  yields  in  the  pro- 
arc  ascribed  to  the  influence  of  reverse  re- 
actions, which  increase  in  proportion  to  the  height 
of  (h.   ■  bei      W   J.  AY. 
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Nitric  acid  and  tetroxide  of  nitrogen;  Production 

of    pure     concentrated     .     Norsk     Hydro- 

Elektrisk  Kvaelstofaktieselskab.  E.P.  124,191. 
4.2.19.    Conv.,  13.3.18. 

See  U.S.P.  1,324,255  of  1919;  J.,  1920,  108  a. 

Nitric    acid;    Manufacture    of    concentrated    . 

E.  Bergve  and  O.  Jensen,  Assrs.  to  Norsk  Hvdro- 
Elektrisk  Kraelstofaktieselskab.  U.S.P.  1,338,417, 
27.4.20.    Appl.,  30.9.18. 

See  E.P.  120,378  of  1918;  J.,  1919,  817  a. 

Alkali  chromates;  Process  for  isolating  or  purifying 

.     Soc.  Ind.  de  Prod.   Chim.     E.P.   119,647, 

25.1. 18.     Conv.,  2.8.17. 

She  U.S.P.  1.324,328  of  1919;  J.,  1920,  190 A. 

Thorium;  Separating  from  other  rare  earths 

and  manufacture  of  thorium  vitiate  and  other 
thorium  saits.  J.  V.  Clarke.  U.S.P.  1,335,482,. 
30.3.20.    Appl.,  28.9.18. 

See  E.P.  120,748  of  1917;  J.,  1919,  74  a. 

Nitrogen    compounds;    Method   of   manufacturing 

from  carbides.     O.  F.  S.  Carlson,  Assr.   to 

Aktiebolaget  Nitrogenium.  U.S.P.  1,337,750, 
20.4.20.     Appl.,  29.7.16. 

See  E.P.  123,796  of  1918;  J.,  1919,  253  a. 

Ammonium  perchlorate;  Method  of  manufacturing 

O   B.  Carlson,  Assr.  to  Aktiebolaget  Carlit. 

U.S.P.  1,338.357,  27.4.20.     Appl.,  25.9.17. 

See  E.P.  110,544  of  1917;  J.,  1918,  301  a. 

Titanium    compounds;    Preparation   of   .      H. 

Wrigley  and  H.  Spence,  Assrs.  to  P.  Spence  and 
Sons.     U  S.P.  1,338,473,  27.4.20.     Appl.,  4.2.19. 

See  E.P.  133,336  of  1917;  J.,  1919,  901  a. 
Drying  limestone.    E.P.  141,873.    See  I. 
Spent  oxide.    E.P.  141,172.    See  IIa. 
China  clay.     E.P.  142,161.    See  VIII. 
Detergent.    G.P.  318,151.     See  XII. 
Ferric  oxide.    U.S.P.  1,337,402.    See  XDI. 
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E.    H.    Langwell. 


Patents. 

Glass;    Manufacture    of    . 

E.P.  142,365,  9.7.19. 
An  outlet  for  molten  glass  in  a  glass  furnace  is 
provided  with  several  nozzles  made  of  steel  and 
lined  with  refractory  material,  and  is  rotated  so 
that  each  nozzle  is  used  in  turn.  After  a  nozzle 
has  been  used  it  is  heated  and  all  adherent  glass  is 
removed,  so  as  to  avoid  the  production  of  defects 
or  marks  in  the  glass. — A.  B.  S. 

Plastic  masses  and  new  industrial  products  obtained 

therefrom;  Manufacture  of  .     L.  Gauthier. 

E.P.  128,905,  15.5.19.    Conv.,  22.6.18. 

A  plastic  mass  is  made  by  incorporating  70 — 90% 
of  talc,  with  or  without  the  addition  of  2%  of  zinc 
white,  in  30 — 10%  of  gelatin  which  has  previously 
been  allowed  to  swell  in  water  and  then  melted, 
the  mixture  being  stirred  until  it  thickens.  The 
paste  is  made  into  cakes  and  stored  in  a  damp 
cloth.  It  may  be  moulded  under  pressure,  and 
after  drying  in  air  for  8 — 10  days  may  be  treated 
with  formaldehyde  and  varnished  or  soaked  in 
water-glass.  The  product  may  be  used  as  a  sub- 
stitute for  porcelain  in  the  manufacture  of  electrical 
insulators  etc. — A.  B.  S. 


Plastic  compositions.     L.  Deleglise.     E.P.  141,987, 

29.7.19. 
A  mixture  of  25  parts  of  fibres  of  wood,  paper, 
rags,  or  the  like,  and  175  parts  of  plaster  is 
kneaded,  heated  to  50° — 80°  C,  incorporated  with 
a  mixture  of  a  solution  of  45  parts  of  gelatin  (glue) 
containing  10  parts  of  tin  dioxide  and  110  parts  of 
water  at  the  same  temperature,  and  the  mixture 
kneaded  and  heated  with  35  parts  of  a  14%  aqueous 
solution   of   formalin   or   sodium   bichromate. 

—A.  B.  S. 

Brick  kilns.     A.  Sharratt.     E.P.  142,237,  4.3.19. 

In  a  continuous  kiln  or  series  of  intermittent  kilns, 
instead  of  the  usual  metal  or  paper  dampers  closing 
the  trace  holes  or  passages  between  each  chamber, 
a  wall  of  coke  is  used  which  filters  the  gases  and  so 
prevents  them  damaging  the  goods.  When  the 
firing  has  proceeded  sufficiently,  the  coke  is  ignited 
and  eventually  burns  away. — A.  B.  S. 

China  clay;  Drying  — 
16.12.18  and  8.1.19. 


J.  Adair.     E.P.  142,161, 


China  clay  slurry  is  discharged  through  the  sloping 
bottom  of  the  settling  tanks  into  a  belt  elevator  and 
thence  on  to  fixed  aluminium  trays,  the  bottoms  of 
which  may  be  either  flat  or  corrugated.  The  trays 
arc  in  two  series,  the  upper  ones  being  fixed  and  the 
lower  cues  mounted  on  wheels  so  that  they  may  be 
run  into  a  rectangular  drying  chamber  heated  by 
gas  burners  or  electric  radiators  arranged  in 
parallel  lines  and  mounted  to  move  reciprocally  and 
so  ensure  uniform  heating.  The  dried  clay  is  dis- 
charged by  releasing  the  hinged  sides  of  the  trays 
and  tilting  the  latter. — A.  B.  S. 

Clay  ware;  Method  and  apparatus  [tunnel  kiln]  for 

burning  .     C.  B.  Harrop.     U.S.P.  1,338,771, 

4.5.20.   Appl.,  13.6.19. 

The  ware  is  burned  in  a  tunnel  kiln  having 
"  staggered  "  clearance  spaces  in  its  walls,  these 
spaces  increasing  towards  the  bottom  of  the  setting 
of  ware.  The  upper  portion  of  the  setting  of  ware 
is  placed  in  such  a  manner  that  the  gases  will  pass 
downwards  through  the  setting  to  the  lower  parts 
of  the  clearance  spaces. — A.  B.  S. 

Abrasive  structures:  Method  of  making .  C.  W. 

Thomas.  U.S.P.  1,338,598,27.4.20.  Appl.,  24.7.16. 

Abrasive  grains  are  mixed  with  a  temporary  binder 
and  a  permanent  binder  composed  of  pre-shrunk 
vitreous  material.  The  mixture  is  moulded  and 
then  fired  at  a  temperature  sufficiently  high  to  fuse 
the  vitreous  binder. — A.  B.  S. 

Aluminous   [abrasive]  composition  and   method  of 

making   the  same.  O.   Hutchins,    Assr.   to  The 

Carborundum     Co.  U.S.P.     1,339,344,     4.5.20. 
Appl.,  18.9.19. 

An  aluminous  abrasive  is  made  by  fusing  in  an 
electric  furnace  a  mixture  of  an  aluminous  material 
and  a  strontium  compound  which  yields  strontium 
oxide. — A.  B.  S. 

Graphite  articles  and  method  of  making  the  same. 
S.  C.  Linbarger,  Assr.  to  The  Carborundum  Co. 
U.S.P.  1,339,266,  4.4.20.     Appl.,  13.12.18. 

The  articles  are  made  of  particles  of  graphite  coated 
with  a  thin  film  which  prevents  oxidation. 

—A.  B.  S. 

Glass  tubes;  Manufacture  of  reinforced  .     K. 

Kiippers.   E.P.  134,841,  4.11.19.    Conv.,  13.11.16. 

Solid  [refractory]  bodies  from  nit rides;  Process  of 

making  .    E.  Podszus,  Assr.  to  The  Chemical 

Foundation,     Inc.       U.S.P.     1,337,264,     20.4.20. 
Appl.,  21.10.14.    Renewed  26.6.19. 

See  G.P.  282,748  of  1913;  J.,  1915,  717. 
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Moulding  semi-suli,!  substances  [cloy,  graphite, 
etc}.  15.  .1.  Allen.  O.8.P.  1,337,811,  20.4.30. 
Appl.,   14.8.17. 

P   111,709  and  111,776 of  1!'I7;  J.,  hi-    58  v 


IX.-BUILDING  MATERIALS. 

Cement  raw  materials :   Ueactions  of  during 

htating.  11.  Nacken.  Zement,  1020.  9.  61  63, 
ri  '.    Chem.  Zentr.,  L920,  ai,  II..  694 

u.n  beating  Rnderadorf  raw  materials,  a  strongly 
exothermic  reaction  occurs  between  1200°  end 
1300°  C,  followed  bj  an  endothermic  reaction 
ipanied  by  sintering.  With  chemically  pure 
materials  (free  From  MgO,  BO,,  etc.)  the  exothermic 
effect  is  most  strongly  marked  at  1350°  C. 

— w.  .j.  w. 

Patents. 

(Food;  Process  and  apparatus  for  rendering  

impermeable  <tm/  recovering  li<i<iiih  contained 
therein.  C.  11.. v.  K.  P.  130,981,  29.7.19.  Com., 
3.8.18. 

re  made  impermeable  bj  attaching 
t.i  tli.  in  a  bead  and  injecting  water  at  a  suitable 
temperature  followed  by  an  aqueous  solution  f 
.  iM-iii  and  ammonia  containing  lime  so  as  to  replace 
tlio  sap.  The  logs  ore  then  cut  into  planks  and 
dried  iu  a  hot  chamber  so  as  to  precipitate  the 
ossein.  The  treated  timber  is  resistant  to  the 
action  of  heat,  moisture,  and  light;  it  does  not 
warp  and  may  be  easily  pitied. — A.  B.  S. 

[Waterproof]    construction    materials;    Process    of 

making .     H.  P.  Perrv,  Assr.  to  The  Barrett 

Co.  U.S. P.  1,338,037,  27.4.20.  Appl.,  8.12.17. 
Renewed  27.8.19. 

\  R  \tkiiy  pulp  of  fibrous  material  is  mixed  with  a 
large  quantity  of  comminuted  fusible  waterproof- 
ing material,  and  the  mixture  is  formed  into  a  layer 
and  heated  tuifliciently  to  soften  the  waterproofing 
material  without  evaporating  the  water. — A.  B.  S. 

Bituminous  concrete  pavements  and  processes  for 
making  same.  G.  A.  Henderson.  E.P.  141,769, 
-'1.11.18. 

Cemenf ;     Apparatus     for     manufacturing     . 

M.  L.  Boillot  and  J.  Daudignac.  E.P.  111,112, 
16.1.19. 

Bn  P.8.P.  1,332,422  of  1920;  J.,  1920,  337  a. 

Dement;  Method  of  manufacturing  simultaneously 

h'idraulic    and     alkali     from     alkaliferous 

mineral  substances  and  lime.  E.  W.  Jungner, 
U.S.P.  1,338,021,  27.4.20.     Appl.,  31.7.18. 

1    P.   117.160  of  1918;  J.,  1919,  255a. 

Cement ;     Non-porous    .       F.     D.     Mulligan. 

I    >  P.  1,338,033,  27.4.20.     Appl..  2.6.19. 

Skk  I.  r    l2*.|.-.2  of  1918;  J.,  1919,  637  a. 

[llrnt-]  insulating  bodies  of  "moler";  Process  of 

i  .     A.  Fenger-Gron.     U.S. P. 

1,338,566,  27.4.20.    Appl..  29  3.19. 

8kb  E.P.  139,318  of  191  I;  J.,  192  I.  298a. 
finproofing.     U.S.P.  1,338,322.    Sei  V 


X.-METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

■"/  iron-making  material;  Valuation  of . 

C.  II    Ridsdale.     Iron  and  Steel  IiiNt..  May,  1920. 
[Advance  proof.]    30  pages. 
Tiik    author    has   collected    chemical    and    thermal 


data  from  the  use  »i  which  accurate  valuations  of 
ores  I'ir.  can  be  made.  The  type  ..t  pig  the  ore 
is  best  adapted  t.>  make  must  be  determined  and 
this  grade  adopted  as  the  basis  of  valuation.    Four 

.  camples  are  given  of  standard  types  and  grades  of 

pig,  with  the  corresponding  bqsicitj  .>i  the  slag. 
Ores  should  Im>  compared  on  the  same  basicity  <>i 
slag.  Methods  are  described  i<>r  calculating  the 
quantities  of  ore,  limestone,  coke,  <t>  .  required 
and  sh^  produced  iht  ton  of  jug.  The  require- 
ments oi  each  constituent  are  calculated  by  prepar- 
ing a  balance  sheet  of  it  and  the  respective  coke 

multiples  obtained.    The  calculations Is  Brsl 

under  ideal  conditions  and  then  i  n,  deter- 

mined   from    practical    considerations.      Startling 

differences   are    noticeable    in    the   value   of    various 

ores  generally  regarded  as  substantially  equal,  and 
examples  are  given  sinning  thai  iron  contenl  is 
often  little  guide  to  value.     T.  II.  Bu. 

Iron  ".••.  Utilisation  of  titaniferous  in  New 

Zealand.  J.  A.  Beskett.  Iron  and  Steel  fnst., 
May,  1920.  [Advance  proof.]  14  pages. 
Tm  titaniferous  iron  sands  of  New  Zealand  are 
low  in  ferric  oxide,  and  require  a  greater  per- 
centage of  direct  reduction  by  carbon  than  more 
easily  reduced  ores.  In  experimental  trials, 
using  a  hot  blast,  a  briquetted  8:1  ironsand-coal 
mixture  was  employed.  The  slags  were  lluid,  but 
obstructions  consisting  of  a  solid  mixture  of  coke 
and  ferro-titaniuin  with  entrapped  cinder  pre- 
vented tapping.  By  tapping  at  short  intervals  the 
front  of  the  hearth  was  kept  clear,  but  tho  back 
side  of  the  hearth  became  built  up.  Probably  if 
tho  high-titanium  ores  contained  sufficient 
ganguo  to  make  a  self-fluxing  burden,  hearth 
troubles  would  be  eliminated.  A  satisfactory 
method  would  be  to  mix  titaniferous  and  non- 
titaniferous  ores  in  proportions  adapted  to  absorb 
the  precipitated  titanium-bearing  alloy.  Pig  iron 
produced  from  titaniferous  ores  has  a  tendency  to 
chill  in  ordinary  sand  castings,  but  is  exceptionally 
strong  and  tough.  The  castings  have  a  wonderful 
finish,  but  the  iron  is  better  adapted  to  steel  pro- 
duction than  to  ordinary  foundry  work. 

— T.  H.  Bu. 

Grey    cast    iron    of    different    grades;    Strains    in 

.      O.    Banse.      Stahl    u.    Eisen,    1919,    39, 

313—316,  436—441,  596—600. 

The  effect  of  the  grade  of  the  iron  and  the  moisture 
content  of  the  mould  on  tho  appearance  of  strains 
in  square  or  round  frames  of  grey  cast  iron  with 
thin  crossbars  was  determined.  The  strains  pi 
duced  diminish  as  the  silicon  content  increases, 
and  are  smaller  in  castings  produced  in  dry 
moulds  than  in  those  made  in  moulds  of  "  green  " 
sand. 

Iron;  Defects  in  electro-deposited  .       W.  E. 

Hughes.         Iron    and    Steel    Inst.,    .May,     1920. 
[Advance  proof.]     18  pages. 

Tin:  defects  which  may  occur  in  electro-deposited 
iron  include  pin-holes,  surfaco  roughness,  inclusions 
of  foreign  matter,  and  cracks  or  incipient  cracks, 
.  specially  where  different  structures  meet.  Pin- 
holes are  due  to  the  evolution  of  hydrogen,  and  , 
minimised  by  using  low  current  densities  and  slowly- 
formed  deposits.  Surface  roughness  is  due  to 
suspended  matter  in  the  solution  or  possibly  to  the 
solution     I mine     alkaline    around     the    cathode. 

The  inclusions  which  may  occur  in  elect ro-.l 
iron  are  iron  oxide,  hydrogen,  and  carbon  from  the 
anodes    or    electrolyte,    especially    perhaps    those 
containing  oxalates.        Electrolytic  iron  could  be 
used  to  s  much  greater  extent  than  at  present  for 

building    up    worn    parts   of    machines    provided    the 
process  were  un<  ific  control. — F.  C.  Th. 
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Iron;  Effect  of  various  elements  on  the  electrical 

resistivity  of  .     A.  L.   Norbury.     Iron   and 

Steel  Inst.,  May,  1920.  [Advance  proof.]  19 
pages. 
Benedicks'  method  of  plotting  the  values  of  the 
resistivity  of  quenched  carbon  steels  on  a  straight 
line  and  extrapolating  to  7'6  microhms  as  the  value 
for  pure  iron  cannot  be  correct.  Recent  investiga- 
tions give  9'9  microhms  as  the  resistance  of  pure 
iron,  and  show  that  equi-atomic  solutions  of 
different  elements  do  not  give  exactly  the  same  re- 
sistivity in  iron.  The  electronic  properties  of  the 
element  exert  an  influence. — F.  C.  Th. 

Iron   and   mild   steel;  Micro  structure   of  - at 

high  temperature.  H.  S.  Rawdon  and  H.  Scott. 
Amer.  Inst.  Min.  Eng.,  Feb.,  1920.  Chem.  and 
Met.  Eng.,  1920,  22,  787—791. 

The  microstructure  of  pure,  electrolytic  iron 
(C  0-03%,  S  0-002%,  Si  0'009%  ;  Ac2  768°,  Ac3  910°, 
Ar2  768°,  Ar3  900°  C.)  was  developed  by  the  heat- 
relief  method  (heating  in  vacuo  at  high  tempera- 
tures). Specimens  of  about  3  g.  were  mounted  on 
the  end  of  a  platinum  platinum-rhodium  thermo- 
couple and  heated  in  a  differentially  heated, 
evacuated  furnace  to  950°,  880°,  and  700°  C. 
respectively,  the  samples  being  kept  at  the  maxi- 
mum temperature  for  30  mina.  and  cooled  at  the 
rate  of  0'15°  per  sec.  The  structure  is  indicated  by 
photographs.  A  matt  surface  is  sometimes  pro- 
duced by  volatilisation,  and  a  roughened  surface 
may  be  caused  by  buckling,  due  to  volume  change. 
A  low-carbon  steel  (C  0"18%,  Si  0'007%  ;  Acl  738°, 
Ac2  769°,  Ac3  840°,  Ar3  792°,  Ar2  769°,  Arl  700°  C.) 
was  treated  similarly  to  the  iron,  the  temperatures 
being  950°,  760°,  and  700°  C.  respectively.  A 
strongly-marked  change  occurred  just  above  the  Al 
transformation,  diminishing  on  heating  to  higher 
temperatures  owing  to  increased  rate  of  diffusion 
of  carbon.  At  high  temperatures  the  results 
obtained  by  etching  are  more  indicative  of  the 
structure  of  the  interior  than  at  temperatures  just 
above  Al.  Volatilisation  of  iron  from  the  surface 
is  very  slight. — W.  J.  W. 

Steel;  Elastic  development   of  .       S.   Cornell. 

Chem.  and  Met.  Eng.,  1920,  22,  677—680. 

Results  are  given  of  the  changes  in  hardness  and 
tensile  strength  produced  by  varying  the  heat 
treatment  of  various  grades  of  steel  used  in  the 
manufacture  of  rifle  components  and  bayonets. 
Thus  a  large  number  of  bayonets  which,  after 
being  hardened  at  1500°  F.  (820°  C.)  and  drawn  at 
575°  F.  (300°  C),  had  failed  to  pass  the  specified 
mechanical  tests,  were  "  stiffened  "  by  re-drawing 
at  750°  F.  (400°  C),  and  then  gave  satisfactory 
results.  The  steel  contained  about  0'86%  C,  with 
Ar  1260°  F.  (680°  C),  and  Ac  1335°  F.  (725°  C). 

— T.  St. 

Sti  el;  Distribution  of  phosphorus  in  between 

the  points  Acl  and  Ac3.  J.  H.  Whiteley.  Iron 
and  Steel  Inst.,  May,  1920.  [Advance  proof.] 
24  pages. 

In  a  series  of  hypoeuteetoid  steels  with  the  phos- 
phorus varying  between  0'006  and  0'12%,  heated  to 
and  maintained  between  the  Acl  and  Ac3  points,  it 
was  found  that  the  phosphorus  contained  in  the 
7-iron  partly  diffuses  into  the  adjacent  ferrite  owing 
to  its  lower  solubility  in  the  former,  due  probably 
to  the  presence  of  dissolved  carbides.  Below 
650°  C.  the  phosphorus  diffuses  very  slowly  in 
ferrite,  but  above  this  temperature  the  velocity  in- 
creases, being  quite  rapid  above  850°  C.  The  phos- 
phorus diffuses  in  y-iron  in  a  similar  manner,  but 
not  so  fast  as  the  carbon.  Heating  steels  slowly 
through  the  critical  range  produces  a  cellular 
structure  also  due  to  the  movement  of  the  phos- 
phorus,  the  temperature  at  which  this  structure 


is  formed  depending  on  the  carbon  content.  By 
heating  sections  of  steel  to  temperatures  just 
below  Ac3  the  excess  of  phosphorus  contained  in 
micro  ghost  lines  is  completely  removed,  but  as 
the  lines  still  persist,  though  in  a  less  pronounced 
manner,  their  presence  appeal's  to  be  due  to  the 
uneven  distribution  of  some  other  substance  besides 
phosphorus. — T.  H.  Bu. 

Steel  ingots;   Micro-pipes  of  ■ — — .       G.    Charpy. 
Comptes  rend.,  1920,  170,  306—311. 

Micro-pipes  occurring  in  steel  ingots  are  most  fre- 
quently observed  in  the  centre  of  the  ingot,  and  it  is 
suggested  that  this  is  due  in  part  to  the  meeting  of 
the  dendritic  crystals  coming  from  opposite  walls 
of  the  ingots.  These  micro-pipes  may  be  distin- 
guished from  the  retassures  en  chapelets  (prolonga- 
tions of  the  ordinary  "  pipe  ")  by  their  sinuous 
form  and  their  general  orientation.  They  appear 
to  be  the  origin  of  local  faults  which  may,  in  some 
cases,  become  serious.  Working  the  metal  hot  may, 
under  certain  conditions,  diminish  these  faults,  or, 
on  the  contrary,  may  materially  accentuate  them. 
Thus  forging  or  rolling  into  plates  may  have  a  con- 
siderable effect  on  the  quality  of  the  products. 

— W.G. 

Steel;  Effect  of  initial  temperature  upon  physical 

properties  of .     J.  H.  Andrew,  J.  E.  Rippon, 

C.   P.   Miller,    and  A.   Wragg.      Iron   and   (steel 
Inst.,  May,  1920.     [Advance  proof.]     82  pages. 

The  volume  change  which  takes  place  in  steel  on 
passing  through  the  transformation  points  is  com- 
posed of  two  changes,  working  in  opposition,  the 
allotropic  change  and  that  due  to  the  carbide.  The 
latter  is  not  complete  at  the  ferrite  line  in  steels  of 
high  carbon  content.  Quenching  merely  stereo- 
types the  condition  of  the  carbide.  At  and  above 
the  normal  transformation  temperature  the  carbide 
dissociates.  Nickel-chrome  steels  behave  in  a 
similar  manner  except  that  the  time  factor  is  of  a 
lower  order.  Martensite  is  probably  a  solution  of 
the  dissociated  carbide  in  a-iron,  and  in  those  cases 
where  the  austenite  to  pearlite  change  occurs  at  the 
normal  Arl  point  martensite  is  not  an  inter- 
mediate product.  The  hardening  which  takes  place 
when  an  austenitic  steel  is  tempered  is  ascribed  to 
the  association  of  the  carbide  with  the  resulting 
occurrence  of  the  allotropic  change.  Electrolytic 
separation  of  the  carbide  in  nickei-chrome  steel  in 
which  the  transformation  has  not  taken  place  at 
the  normal  temperature  shows  a  complete  absence  of 
chromium,  and  the  abnormalities  of  nickel- 
chromium  steels  are  probably  due  to  iron  carbide 
which  has  been  rendered  more  stable  by  the  special 
elements  present  in  solution.  When  quenched  from 
1000°  C.  the  iron  in  plain  carbon  steels  is  entirely 
in  the  o-state ;  in  alloy  steels  7-iron  is  present  in 
varying  proportions,  particularly  when  the  carbon 
content  is  high,  while  in  extreme  cases  o-iron  is 
absent.  A  novel  form  of  dilatometer  used  in  the 
work  at  high  temperatures  is  described. — F.  C.  Th. 

Steels;     Embrittling     effects     of     cleaning     and 

pickling  upon  carbon  .     S.  C.  Langdon  and 

M.  A.  Grossman.  Trans.  Amer.  Electrochem. 
Soc,  1920,  305—338.  [Advance  copy.] 
Removal  of  grease  by  organic  solvents  or  alkali, 
even  when  the  steel  was  electrolytic-ally  cleaned 
(as  cathode)  in  a  solution  of  alkali;  did  not  affect 
the  strength  of  the  steel,  but  vigorous  pumice 
brushing  caused  a  reduction  in  strength  due  to 
the  scratching  of  the  surface.  Sand-blasting 
caused  appreciable  reduction  in  the  ability  of  rods 
in  the  "  raw  "  state  and  after  being  "  normalised  " 
to  withstand  the  alternating  stress  test,  particu- 
larly with  steels  of  low  carbon  content.  Steel  with 
0"98%  C  when  hardened  and  tempered  was,  how- 
ever, improved  by  sand-blasting.  Cold-rolled  strip 
was  only  slightly  reduced  in  ductility.  The  effect 
of  sand-blasting  is  probably  one  of  hardening  due 
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old  work.    Piokling  lor  6  miii.  in  2.Y  sulphuric 

acid  at  .JO"  C,  or  in  nitre  cake  solution,   hydro- 

chloric    acid,    or    hydrofluoric    ami,    ol    equivalent 

:  concentration,   produced   in  all  caaea  similar 

With  i  "l-..  itock  ^  reoeivi  d 

1   increasingly   brittle   with  increasing 

emrbon  eantent  up   to  about  0*64      i  ,       [n   bun 

bon  steel  the  effect  was  leas  marked.    The  bnt- 

bleneas  produced  in  normal iood  rods  decreased,  hut 

in  hardened  and  ifiut '■  increased  with  m- 

carbon  content,     rhe  effects  were  almosl 

independent  ol   siae  from   (   in.   to  i   in.  in  diam. 

Witli  cold-rolled  rtrip  steel  the  brittleness  produced 

r  in  proportion  to  the  amount  of  '*  work 

which  the  specimen    bad    received,  and   inores 

with  the  thickness  of  tho  strips.     In  I.   in- 

temperature  of  the  piokling  hath  From 

I  i  inci      ad  brittleness,  but 

above  60°  C.  increasing  the  temperature  bad  little 

i.     Brittleness  increased  with  the  time  of  im- 

■wiiiiii  markedly  up  to  5  min.,  after  winch  the  in- 

-v  was  more  gradual.      Nitric  acid  produced 

practically  no  brittleness.  Electrolytic  pickling 
caused  about  the  same  decree  of  brittleness  as  was 
produced  by  simple  immersion  in  the  same  acid  for 
the  same  pei  iod.  Electrolytic  "  piokling  "  as  anode 
or  cathode  in  a  neutral  solution  of  sodium  sulphate 
produced  no  brittleness,  although  hydrogen  was 
evolved  vigorously  upon  the  cathode  surface.  Speci- 
mens which  had  been  rendered  brittle  by  pickling 
became  less  brittle  on  standing,  slowly  at  the 
ordinary  temperature  and  more  rapidly  at  higher 
temperatures.  It  is  concluded  that  pickling  pro- 
duces a  permanent  effect,  caused  by  the  roughening 
of  the  surface,  and  n  temporary  efTect,  due  probably 
to  occlusion  of  hydrogen. — T.  St. 

Chromium   steels;  Structure   of  .       J.   H.   G. 

.Mn ny  penny.  J  run  and  Steel  Inst.,  May,  1920. 
[Advance  proof.]  26  pages. 
In  the  case  of  many  of  these  steels  it  is  the  car- 
bide of  the  eementite  which  first  goes  into  solution 
at  the  change  point  on  heating,  the  pearlite  carbide 
passing  into  solution  at  a  higher  temperature, 
which  increases  as  the  chromium  and  carbon  con- 
tents of  the  steel  are  raised.  The  carbon  contents 
at  the  eutectoid  points  are  much  lower  for  the 
chromium  steels  than  for  plain  carbon  steel,  tho 
-following  figures  illustrating  the  influence: 
2      I  O;  6%  Cr.  0-5      (':  10      Cr,  0"35%  C; 

IS  Cr.  ii  l'  C.  In  the  case  of  a  steel  with 
11  ('  and  2'8%  Cr,  in  the  quenched  condi- 
tion, when  etched  with  sodium  picrate  two  distinct 
■  arhides  are  to  he  seen;  one  ot  these,  presumably 
eementite,  is  darkened,  while  the  other  is  com- 
paratively unattached.  Austenite  in  these  steels  is 
transformed  into  martensite  by  cold-work  and  by 
•  rin_-.  but  attempts  to  obtain  martensite 
directly  by  slower  cooling  were  only  partly  success- 
ful, mixtures  of  martensite  and  troostite  alwi 
being  obtained.  Steels  quenched  from  1200°  C.  are 
austenitie  it  they  lie  to  the  right  of  a  straight  line 
running  from  0'6%  C  and  157  Cr  to  l-06  0  and 
Cr  and  completely  martenritic  if  to  the  left  of  a 
illel  line  from  045%  C  and  15%  Crtoh-  C  and 
ii  n  these  two  lines  the  structure  is 
austenite-martensite.  A  steel  rendered  austenitie 
by  quenching,  if  it  lies  near  the  limiting  line,  is 
spontaneously  transformed  in  part  into  martensite. 
In  the  austenitie  steels  the  effect  of  tempering  is 
comparatively  small  up  to  500°  C.  when  a  sudden 
and  considerable  increase  of  hardness  sets  in.  There 
do  not  appear  to  be  any  distinct  areas  in  the  dia- 

Sam  in  which  different  double  carbides  exist  (c/. 
urakami.  J.,  1919,  257a).  The  effect  of  in- 
chromium  content  is  progressive.  The 
rate  of  diffusion  of  carbides  in  chromium  steel  is 
much  slower  than  in  plain  carbon  steel,  with  the 
result  that  much  longer  time  is  re<|iiired  at  a  given 
itempernturc  to  produce  equilibrium. — F.  C.  Th. 


/ iiiu-rhiuiiiiuin-tiirliun    steels;    Properties    of   . 

I.  Thermal  analysis.    C.  A.  Edwards,  11.  8u 
and  (..  Oiahi.     Iron  and  Steel  Inst.,  -May,  1920. 
|  \il\  am  i    prool .  I     -11  pa 

•  chromium  the  carbon  change  point 
on  i  in .Ii-  maiderably  to  an  extent  de- 

pending on  both  the  chromium  and  the  carbon  eon- 
tent-,  ui  the  steel.  Wnh  ■  constant  carbon  or 
chromium  content  the  highest  A  I  point  is  reached 
when  the  ratio  of  the  chromium  to  the  caihon  is 
about  10:1.  The  annealed  steels  contain  I  definite 
double  carbide,  r?e,C,Cr,C,.  It  is  concluded  that  a 
carbide  Cr4G  does  not  exist,  but  in  the  high 
chromium  Bteels  in  the  annealed  state  the  carbide 
Or,Cj  is  probably  present,  I  ho  steels  can  be 
divided  into  two  groups — first,  those  with  Cr/C  less 
than  10.  which  possess  similar  hardening  properties 
to  ordinary  steels  ;  and,  secondly,  those  with  a 
higher  ratio  of  chromium  to  carbon  which  have  lower 
critical  cooling  velocities  and  which  can  therefore 
be  air-hardened.  The  boundary  line  is  not  sharply 
defined  and  depends  on  the  content  of  silicon  and 
manganese  in  the  steel.  Possibly  the  air-hardening 
properties  of  these  steels  may  be  due  to  the  dissocia- 
tion of  Cr.C,  into  Cr3Cj  and  free  chromium. 

— F.  C.  Th. 

Chromium  steels.  IT.  Effect  of  hent  treatment  on 
electrical  resistivity.  C.  A.  Edwards  and  A.  L. 
iury.  Iron  and  Steel  Inst.,  May,  1920. 
[Advance  proof.]  36  pages. 
In  the  annealed  condition  the  addition  of  chromium 
to  steel  has  little  or  no  influence  on  the  electrical 
resistance  until  the  amount  is  increased  above  4"3 
times  the  carbon  content.  It  is  concluded  that 
within  this  range  of  composition  virtually  all  the 
chromium  is  in  combination  with  the  carbon,  tho 
hide  existing  as  isolated  patches  in  a  chrome-free 
ferrite.  With  higher  contents  of  chromium  tho 
resistance  is  increased  by  3'75  microhms  for  each 
1%  Cr.  The  change  occurs  at  a  composition  corres- 
ponding to  the  formula  Fe,C,Cr,C..  and  this  double 
carbide  is  probahly  present  in  these  alloys.  Excess 
of  chromium  above  that  required  to  form  this 
carbide  is  present  partly  in  solid  solution  in  tho 
ferrite  and  partly  as  a  new  carbide,  probahly  Ci\,C,. 
Quenching  experiments  show  that  there  is  a  second 
critical  range  of  temperature  for  these  steels  at 
about  1000°  "C,  and  the  maximum  resistance  is  not 
attained  until  this  has  been  exceeded.  During 
tempering  the  loss  of  resistance  takes  place  in  two 
,es  around  200°  C.  and  500°  C.  respectively.  At 
the  lower  temperature  the  carbide  which  falls  out 
of  solution  may  be  the  ordinary  iron  carbide, 
whereas  that  which  is  deposited  at  the  higher 
temperature  may  be  cither  Cr.C,  or  Cr,C,.  So 
far  as  the  chromium  in  solid  solution  is  concerned, 
an  increase  of  1%  raises  the  resistivity  by  5i 
microhms  per  cm.  cube. — F.  C.  Th. 

Nickel-chrome  and  other  steels;  Brittleness  in . 

F.   Rogers.        Iron   and   Steel   Inst.,   May,   1920. 

[Advance  proof.]     5  pages. 
Tiik  paper  contains  the  data  on  which  the  earlier 
conclusions  were  based  (J.,  1919,  774  a). — F.  C.  Th. 

High-speed  steel   containing   chromium  and   tung- 
sten; Constitution,  hardening,  and  tempering  of 

.     K.   Honda  and  T.  Murakami.       Iron  and 

Steel  Inst.,  May,  1920.  [Advance  proof.]  11 
pages. 
In  i  he  annealed  -late  a  high-speed  steel  containing 
about  5%  Cr  and  18%  W  with  0*6  '.  C  consists  of 
iron  with  tungstide  in  solution,  free  tungstide  and 
the  ...  rbides  (  r,<  and  vVC  in  the  free  state.  If  the 
steel  bo  heated  above  the  Ac!  point  the  carbides  dis- 
e  ,n  the  austenite  and  undergo  the  following 
eban  ,C  =  Cr,C,+5Cr  and  2WC+3Cr+4Fe  = 

2Fe,W-f  Cr,C\.       The  higher   the  temperature  the 

F  2 
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greater  the  extent  to  which  these  changes  proceed 
from  left  to  right,  but  on  normal  cooling  from  the 
high  temperature  the  reverse  change  takes  place  but 
slightly,  with  the  result  that  the  carbides  and  tung- 
stide  remain  in  solid  solution.  The  separation  of 
the  carbides  on  tempering  produces  an  increase  in 
the  magnetisation,  whence  this  property  affords  a 
ready  means  of  studying  the  changes  in  the  solu- 
tion. The  tempering  takes  place  in  two  stages  at 
about  400°  C.  and  700°  C.  The  self-hardening  and 
the  resistance  to  tempering  depend  principally  upon 
the  quantity  of  Cr3Ca  in  solution,  and  hence  these 
properties  increase  with  the  carbon  and  chromium 
jointly.  The  maximum  temperature  attained, 
since  it  determines  the  extent  to  which  the  changes 
have  occurred,  also  has  an  influence.  Tungsten  in 
high-speed  steels  diminishes  the  temperature  at 
which  hardening  begins  on  cooling.  Above  12% 
tungsten  exists  as  fine  globules  of  Fe,W,  and  these, 
acting  as  saw  teeth,  increase  the  cutting  efficiency 
rather  than  the  hardness  of  the  steel.  The  globules 
of  tungstide  are  darkened  by  etching  for  10  to  15 
sees,  in  a  cold  alkaline  solution  of  potassium  ferri- 
cyanide.  As  cast  the  tungstide  is  found  as  a 
eutectie,  but  in  the  tool  the  globules  must  be 
uniformly  distributed. — F.  C.  Th. 

Assaying;    Volatilisation   losses    in  .       F  .  P. 

Dewey.  Amer.  Inst.  Min.  Eng.,  Feb.,  1920. 
Chem.  and  Met.  Eng.,  1920,  22,  797—802. 

Lossks  of  gold,  silver,  and  lead  in  assaying  are  not 
ascribable  to  volatilisation  except  in  rare  cases  due 
to  excessive  temperature.  They  are  largely  due  to 
dusting  and  other  mechanical  causes,  the  working 
up  of  very  fine  slimes  tending  to  promote  loss  of 
this  kind.  Only  minute  quantities  of  precious 
metals  are  traceable  in  the  fumes  condensed  in 
muffle  flues.  The  drag  exerted  by  one  metal  on  a 
less  volatile  one,  in  cases  where  true  volatilisation 
takes  place,  is  slight. — W.  J.  W. 

Mierometallurgy.  [Copper-silicon  and  iron-silicon 
alloys.}  S.  Bogdan.  Bui.  Soc.  Chim.  Rom., 
1919,  1,  60—72. 

A  microcraphic  study  of  copper-silicon  and  iron- 
silicon  alloys  showed  that  when  the  silicon  content  is 
very  small  the  product  is  a  homogeneous  solid  solu- 
tion, but  when  the  silicon  content  exceeds  1%  crys- 
talline compounds,  probably  silicides,  are  always 
obtained  embedded  in  the  solid  solution.  When  the 
percentage  of  silicon  present  exceeds  4  two  crystal- 
line silicides  can  be  isolated  as  well  as  silicon  itself 
in  both  the  crystalline  and  the  amorphous  state. 
Prolonged  heating  of  the  alloys  at  high  tempera- 
tures facilitates  the  separation  of  their  components. 
As  the  proportion  of  silicon  present  increases  still 
further,  the  mass  becomes  more  crystalline,  the 
hardness  increases,  and  the  alloy  becomes  more 
brittle.— W.  G. 

Duralumin;  Heat  treatment  of .    P.  D.  Morica, 

R.  G.  Waltenberg,  and  H.  Scott.  U.S.  Bureau  of 
Standards,  Sci.  Paper  347.  Nov.  15,  1919. 
41  pages. 

Whex  duralumin  (Cu  0 — 4'5 ,  ,  Ms  3'5 — 0  %  ,  com- 
mercial Al  the  remainder)  is  quenched  from  between 
250°  and  500°  C,  and  then  aged  between  0°  and 
200°  C.  the  hardness  and,  especially  at  the  lower 
ageing  temperatures,  the  ductility  increase;  the 
actual  value  of  these  properties  also  increases  with 
the  temperature  of  quenching  up  to  520°  C.  This 
increase  corresponds  to  the  increase  of  CuAL  in 
solid  solution  in  the  aluminium.  At  520°  C.  this 
compound  melts  as  a  eutectie,  and  the  metal  is 
spoilt.  In  order  to  obtain  the  best  mechanical  pro- 
perties the  alloy  should  be  quenched  from  tempera- 
tures as  near  this  as  possible.  By  heating  for  10 — 
20  mins.  at  510° — 515°  C,  quenching  in  boiling 
water,  and  allowing  to  age  at  100°  C.  for  5 — 6  days, 
maximum  values  for  tensile  strength  and  ductility 


are  obtained.  To  develop  a  higher  proportional 
limit  the  alloy  should  be  aged  at  150°  C.  for  2 — 4 
days.  The  composition  of  the  most  satisfactory 
alloy  is  Cu  3 — 45%,  Mg  0-4—1%,  Mn  0—0-7%, 
Al  (99%)  remainder.  The  alloy  should  be  pre- 
heated to  500°  C.  before  rolling  and  rolled  at  450°  C. 
It  is  suggested  that  the  hardening  observed  on 
ageing  is  due  to  gradual  precipitation  of  the  com- 
pound CuAL  from  solid  solution  in  a  colloidal  form 
dispersed  throughout  the  mass. — A.  R.  P. 

Alloys  of  aluminium  and  magnesium  with  copper, 
with  nickel,  and  with,  manganese;  Mechanical 
properties  and  resistance   to   corrosion  of  rolled 

light .      P.    D.    Merica,   R.    G.   Waltenberg, 

and  A.  N.  Finn.  U.S.  Bureau  of  Standards. 
Tech.  Paper  132,  1919.  Pp.  13. 
Alloys  of  the  three  series  Al-Mg-Ni;  Al-Mg-Mn, 
and  Al-Mg-Ou  were  prepared  with  varying  amounts, 
up  to  a  total  combined  content  of  4'5%,  of  the 
hardening  metals,  and  cast  into  slabs  3'5  in.  thick. 
These  were  then  rolled  down  to  0032  in.  thick,  the 
final  rolling  being  in  the  cold,  after  annealing  at 
400° — -150°  C.  Hardness  and  tensile  tests  were 
made  on  the  sheets  in  the  cold-rolled  condition,  after 
annealing  at  422°  C,  and  after  heat  treatment  con- 
sisting of  quenching  from  about  500°  C.  and  allow- 
ing to  stand  or  "  age  "  for  several  days  either  at 
110°  C.  or  at  room  temperature.  The  Al-Mg-Cu 
alloys  gave  better  tensile  results  in  all  conditions 
than  those  of  the  other  series,  and  showed  improve- 
ment under  appropriate  heat  treatment,  as  com- 
pared with  the  annealed  specimens.  The  Al-Mg-Ni 
alloys  also  were  improved  by  heat  treatment,  but 
not  to  the  same  extent  as  the  Al-Mg-Cu  alloys.  The 
Al-Mg-Mn  specimens  were  not  improved  by  heat 
treatment.  In  the  annealed  condition,  and  for 
equal  additions,  either  with  or  without  magnesium, 
copper  had  the  greatest  hardening  effect,  and  man- 
ganese was  more  effective  than  nickel.  The  Al- 
Mg-Mn  alloys  in  general  resisted  corrosion  by  salt 
water  best,  the  heat-treated  Al-Mg-Cu  alloys  being 
but  little  inferior.  The  latter  alloys,  in  the  cold- 
rolled  and  annealed  states,  were,  however,  the  least 
resistant  to  corrosion  of  any  of  the  alloys  tested. 
Hard-rolled  commercial  aluminium  corroded  much 
more  than  any  of  the  alloys.  Annealed  aluminium 
was  more  resistant  than  the  hard-rolled  metal,  but 
did  not  compare  favourablv  with  most  of  the  alloys. 

— T.  St. 

Zinc  muffles;  Colouring  matter  formed  in  old  frag- 
ments of and  the  changes  due  to  muffle  and 

furnace   gases.       O.   Miihlhaeuser.       Z.    angew. 
Chem.,  1919,  32,  53—56. 

Ix  spite  of  the  enveloping  silicious  skin,  gases  pene- 
trate the  walls  of  zinc  muffles  through  pores  and 
cracks.  The  various  colours  observed  in  the  retort 
material  and  glaze  are  associated  with  the  changing 
character  of  the  gases  and  with  the  materials  con- 
tained in  the  binding  clay.  The  various  colours 
observed  and  their  causes  are  described. — T.  H.  Bu. 

Lead;  Hardening  effects  of  various  elements  upon 

.     C.  O.  Thieme.     J.  Ind.  Eng.  Chem.,  1920, 

12,  446—448. 

An  alloy  of  lead  with  about  1  %  of  calcium  has  a 
Brinell  hardness  of  about  15,  but  appears  to  lose 
its  hardness  when  re-melted  several  times  owing  to 
oxidation  of  the  calcium.  Addition  of  sodium  to 
lead  increases  the  Brinell  hardness  up  to  about  8 
at  0'8%  Na  (the  maximum  dissolved  by  the  lead); 
the  alloy  loses  its  hardness  after  re-melting  several 
times.  Arsenic  (0'5  to  1%)  hardens  and  increases 
the  fusibility  of  lead.  An  alloy  of  lead  with  2%  Ni 
is  resonant.  Alloys  of  lead  with  antimony  in 
amounts  exceeding  18 — 20%  are  too  brittle  for  prac- 
tical use.  Up  to  the  eutectie  point  (13%  Sb)  the 
hardness  increases  approximately  one  Brinell 
number  for  each  1%  Sb.     An  alloy  of  90%  Pb  and 
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10  Sh  has  a  hardness  of  about  14,  and  nu  alloy 
.  outlining  18  Sl>  a  hardness  of  about  18.  By 
adding  1  phosphor-copper  to  this  alloy  the  hard- 
ness is  nni.i-.il  to  about  21.  bat  the  product  is 
more  brittle,  loses  its  lustre  more  rapidly  than  the 
l.-.i.l-.i ii t imoiiv  alloy,  and  is  difficult  to  cast,  since 
it  readily  -•  Magnesium  also  hardens  the 

all. iv  of  lead    in. I   antimony,  0*6       increasing  the 
hardness  to  17"5,     This  alloy  soon  loses  its  lustre. 
The  addition  of  5      tin  to  Mm  lead-antimony  alloy 
the  hard m  n  to  about    1!'.  and  a  further 
addition  (up  to  8    I  gives  a  fine-grained  alloy  with 
hardness  of  about  20.     It   retains  its  lustre  fairly 
noil  and  takes  a  good  polish.       Each   increase  of 
I       ^n  increases  tl>.'  hardness  by  about   j   Brinell 
number,  but  such  alloys  should  not  contain  more 
I. ...it   In      Sn  mil.-"  the  antimony  is  corre- 
spondingly increased.     An  alloy  of  load  with  about 
hardness  of  !■">;  it  does  not   oxidise 
rapidly,  and  therefore  retains  its  lustre  and  hard- 
n  re-melting.     The  addition  of  mercury  (up 
1  reoses  the  hardness  of  lead.     C.  A.  M 

Tungsten:    Ettimation    of    .      R.    F.    Beath. 

Chem.   Trade  J.,  1020,  66,  829. 

Int.  finely  powdered  ore  (0'5  g.  if  low  grade  or  0'2  g. 

mo  nti.it.)  is  fused  with  6  g.  of  sodium  per- 
oxide in  a  nickel  crucible.     In  the  analysis  of  steels 

and  mattes  the  sample  is  first  dissolved  in  hvdro- 
ohlorio  and  sulphuric  acids,  the  solution  evaporated 
to  dryness,  and  the  residue  fused  with  peroxide.  In 
either  ease  the  melt  is  leached,  the  insoluble  matter 
filtered  off,  the  filtrate  diluted,  and  an  aliquot  part 
treated  with  0 — 7  c.c.  of  the  test  solution  (10'3  g. 
of  stannous  chloride  and  21  g.  of  stannic  chloride 
dissolved  in  100  c.c.  of  dilute  acetic  and  40  c.c.  of 
syrupy  phosphoric  acid>  and  3 — 4  c.c.  of  strong  sul- 
phuric acid;  after  standing  3 — 1  mins.  the  blue 
colour  produced  is  compared  with  that  of  a  standard 
solution  of  tungsten  treated  in  the  same  way. 

— A.'R.  P. 

Tungsten;  Analysis  of .  J.  Erlich.  Ann.  Chim. 

Analyt .,  1920,  2,  102—103. 

Two  grms.  of  the  sample  is  heated  for  2  hrs.  with 
100  c.c.  of  hydrochloric  acid  and  30  c.c.  of  30% 
ferric  chloride  solution ;  the  insoluble  portion  is 
washed  with  ammonium  nitrate  solution,  ignited, 
and  weighed.  The  ignited  residue  is  fused  with 
sodium  bisulphate,  the  melt  dissolved  in  ammonia, 
the  solution  oxidised  with  bromine,  treated  with 
ammonium  carbonate,  and  the  precipitate  (impuri- 
ties) collected  and  weighed.  The  difference  between 
this  and  the  first  weight  gives  the  amount  of  tungs- 
tic  oxide  present.  It  may  bo  found  necessary  to 
repeat  the  fusion  with  sodium  bisulphate  in  order 
to  separate  all  impurities  from  the  tungstic  oxide. 

— W.  P.  S. 

Amalgams;  Elect  ro-rndutmosis  and  the  preparation 

of  solid  alkali  .       S.   B.   Frank  and  J.   R. 

Withrow.     J.  Amor.  Chem.  Soc,  1920,  42,  671— 
675. 

S. .tin  amalgams  of  potassium  and  strontium  are 
obtained  by  electrolysing  saturated  solutions  of 
potassium  chlorido  or  sulphate  or  strontium 
chloride    respectively    between    a    platinum    anode 

mercury  cathode.  A  porous  cell  40x80  mm. 
containing  about  50  g.  of  mercury  is  suspended 
10  that  it  dips  about  5 — 10  mm.  into  the  saturated 
solution,  contacts  are  made  in  the  usual  way,  and 

rrent  passed  for  about  1  hr.,  using  a  voltage 
'    J.C.8.,  ii.,  350.)— J.  F.  S. 

Sodium   amalgam;  Preparation  of  in  flakes. 

A.   I).    Hirachfelder  and   M.  C.  Hart.     J.  Ind. 
Bng.  Chem.,  1920,  12,  499. 

Hot  liquid  sodium  amalgam  is  slowly  poured  into  a 
jar  containing  xylene  or  kerosene  which  is  being 
rapidly  stirred  by  an  electric  stirrer.    The  fine  floc- 


culont    deposit    is    dried    ..n    a    Don  •  lain    plat.       i     ,i 

current  of  air.  and  maj  then  l>o  readily  pulverised. 

— C.  A.   M. 

i  Eardneu  of  meiaU.~\  "  Hall  te*t."  T.  Baker  and 
I  P.  Russell,  Iron  and  Steel  [nst.,  May.  1920. 
I  Ailv.m.  e  pi  ...it  i  16  pages 
1 1  I,  is  the  load  in  the  Brinell  test,  V  the  volume 
of  the  indentation,  and  ./  the  diameter  of  the  im- 
pression, then  I.  »\  m  and  I.  ad ■» where  a,  b.  n, 
and  in  ore  constants.  It  is  shown  that  »  is  a 
measure  of  the  cold-work  put  upon  the  material, 
and  in  the  completely  work-hardened  state  is  equal 
to  2.  As  tin  condition  is  approached  the  curves 
expressing  the  relation  of  the  Brinell  number  to  the 
load  used  in  the  test  becomes  more  and  more  hori- 
zontal.     By   plotting  in   the  stress-strain   curve   the 

stress  against  the  contraction  of  area  divided  by 

iiie  reduced  area  i  curve  is  obtained  which  is  free 

from  the  arbitrary  character  of  the  ordinary  test. 
When  this  is  done  there  is  no  point,  of  inflexion 
in  the  upper  part  of  the  curve  comparable  with  that 
usually  shown.  Where  it  is  not  possible  to  USO  tho 
10  mm.  ball,  the  following  procedure  may  be 
adopted.  If  the  ratio  of  the  load  to  the  square  of 
the  diameter  of  tin-  ball  is  kepi  constant,  D,d/d,  is 

the  diameter  of  impression  under  standard  con- 
ditions where  1),  is  the  diameter  using  a  ball  of 
diameter  il ,  and  d  is  the  normal  10  mm. — F.  C.  Th. 

Tin    ami    antimony.      Kling    and    Lassicur.      See 
XXIII. 

Patents. 

Carbonising  of  steel;  Mixtures  for  the  during 

the  case  hardening  process.  The  District  Chemi- 
cal Co.,  Ltd.,  and  J.  B.  Hoblyn.  E.P.  141,802, 
20.1.19. 

The  mixture  contains  in  addition  to  the  commonly 
used  ingredients  oxalates  of  tho  alkalis  or  alkaline 
earths  and  organic  nitrogen  compounds,  e.g., 
primary,  secondary,  or  tertiary  aromatic  amines. 

— T.  H.  Bu. 

Steel;  Manufacture  of  .     G.  A.  Jarvis.     E.P. 

141,956,  4.6.19. 
The  main  portion  of  scrap  is  preheated  to  about 
800°  C.  and  then  introduced  into  a  furnace  con- 
taining a  smaller  portion  of  scrap,  having  an  excess 
of  carburising  material  to  give  the  desired  carbon 
content  to  the  full  charge. — T.  H.  Bu. 

Strcl  scrap;  Method  of  utilising .  G.  M.  Muntz 

and  E.  M.  Roubieu,  Assra.  to  Tropenas  Co. 
U.S.P.  1,336,256,  6.4.20.  Appl.,  25.6.17. 
In  melting  steel  scrap  in  a  cupola,  a  melt  is  first 
produced  with  metal  of  lower  fusing  point  than  tho 
steel  scrap,  and  then  successive  charges  compris- 
ing steel  scrap  largely  in  excess  of  metal  of  lower 
melting  point  are  melted,  the  sizes  of  tho  charges 
being  so  proportioned  that  there  is  a  practically 
continuous  rain  of  molten  metal  at  high  tempera- 
ture to  the  hearth  of  the  cupola. 

Mercury;  Process  for  decomposing  and  obtain- 

ing  radium  and  gald.    G.  B.  Perez.    E.P.  126,961, 
12.5.19.     Conv.,  15.5.18. 
Mercury   is  introduced  into  a  central  depression 
in    a    vacuum    tube   similar  to   a  Crookes    tube    and 
ubjected  to  the  electric  discharge  from  an  induc- 
tion coil  between   two   pointed  electrodes  arranged 

a  s|U),t  distance  above  the  mercury  and  inclined 

downwards  towards  its  surface.  The  mercury  is 
said   to   be  dee.  nto    metallic   gold   and    a 

radio-active  substance.-  T.   H.  Bu. 

Iron;  Bessemrri.iing .  It.  X.  McCaffery.  U.S.P. 

1,338,655,  27.4.20.     Appl  ,   13.11.18. 
Molten  iron,  without  basic  additions,  is  beBSemer- 

i-.d    iii   a   converter   having   an   acid    lining  except 
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at  the  part  where  basic  products  may  be  formed 
during  the  process. — W.  E.  F.  P. 

Iron;  Production   of  in  an   electric  furnace. 

G.  J.   Stock.     U.S. P.   1,338,881,  4.5.20.     Appl., 
13.2.20. 

Ore  is  fed  steadily  to  the  furnace  at  a  rate  suffi- 
cient to  balance  the  electrical  energy  consumed  in 
melting  the  charge  and  raising  it  to  the  required 
temperature,  whereby  the  latter  is  maintained  sub- 
stantially constant. — T.  St. 

Iron  resistant  to  cutting;  Process  for  the  produc- 
tion   of   .      Deutsch-Luxemburgische    Berg- 

werks-  und  Hiitten  A.-G.,  and  H.  Liitke.     G.P. 
317,671,  6.6.18. 

Iron  containing  phosphorus  (Thomas  iron,  old  cast 
iron  etc.)  is  smelted  with  scrap  in  a  basic  furnace 
under  a  layer  of  slag,  the  phosphorus  content  of 
which  has  been  increased  to  such  an  extent  that  it 
can  absorb  no  more  from  the  melt.  In  the  pre- 
paration of  the  melt  the  phosphorus  content  can 
be  regulated  by  the  addition  of  more  slag  on  the 
one  hand,  or  of  lime  on  the  other.  Since  the 
molten  metal  is  covered  during  the  whole  process 
with  a  layer  of  slag,  no  injurious  gases  can  be  ab- 
sorbed from  the  flue  gases ;  and  further,  since  the 
smelting  process  is  carried  so  far  that  the  phos- 
phatic  slag  is  in  equilibrium  with,  and  therefore 
non-reactive  towards,  the  iron,  a  product  is 
obtained  particularly  free  from  gas  and  suitable  for 
casting.  The  metal  is  especially  resistant  to  cutting 
and  suitable  for  nuts  etc. — G.  F.  M. 

Iron  and  steel;  Determination  of  the  content  of 
non-ferrous  constituents,  especially  carbon,  in 
.    B.  D.  Enlund.    G.P.  319,255,  22.11.18. 

A  MEAStrRF.  of  the  total  non-ferrous  elements  in  iron 
and  steel  is  given  by  the  electrical  resistance  of  the 
fully  hardened  specimen,  and  of  the  carbon  con- 
tent by  the  difference  in  electrical  resistance  of 
the  specimen  in  the  hardened  and  unhardened 
states.  The  increase  in  resistance  with  hardening 
is  greater  when  the  iron  contains  only  small 
amounts  of  silicon  and  manganese,  and  standards 
with  varying  amounts  of  these  elements  are  there- 
fore necessary  when  the  carbon  content  is  high. 

— T.  St. 

Nickel  salt;  Method  and  apparatus  for  electrolysing 

a  solution  of  a .    C.  Heberlein.    E.P.  141,766, 

29.10.18. 
Nickel  is  dissolved  from  ore.  matte,  or  the  like,  by 
means  of  an  acid  until  a  liquor  of  not  more  than 
2%  acidity  is  obtained,  which  is  circulated  as 
catholyte  through  a  number  of  electrolytic  vats  in 
series.  As  an  anolyte  nickel  salt  solution  is  used. 
"When  the  acidity  of  the  anolyte  is  sufficient  for  dis- 
solving nickel  from  fresh  ore,  matte,  etc.,  it  is  with- 
drawn to  be  used  for  preparing  fresh  nickel  salt 
solution.  The  catholyte  is  returned  into  circulation 
with  fresh  nickel  salt  solution,  the  acidity  being 
net  more  than  2%.  The  process  is  thus  continuous 
and  eyerie.  Insoluble  stationary  anodes  and 
stationary  cathodes  are  used.— T.  fi.  Bu. 

Nickel;  Process  for  recovering  from  oi pro- 
nickel  alloys,  scrap,  and  the  like.  A.  McKechnie, 
and  McKechnie  Bros.,  Ltd.    E.P.  142,310,  10.5.19. 

The  charge  of  alloy  or  material  containing  metallic 
copper  or  nickel  is  rapidly  melted  on  the  hearth  of 
a  basic  reverberatory  furnace  and  maintained  under 
heat  while  air  is  blown  through ;  or  the  molten 
charge  may  be  bessemerised  in  a  basic  converter. 
The  treatment  by  either  method  is  continued  until 
the  whole  or  part  of  the  nickel  content  is  volatilised. 
The  nickel  is  recovered  from  the  furnace  fume  in 
the  form  of  nickel  oxide.— J.  W.  D. 


Nickel;    Preparation    of    finely    divided    for 

catalytic  purposes  by  reduction.    H.  Schlink  und 
Co.     G.P.  318,177,  5.8.16. 

The  material  to  be  reduced  is  passed  downwards  in 
the  form  of  powder  over  a  number  of  electrically 
heated  plates  arranged  in  tiers,  whilst  the  reducing 
gas,  for  example  hydrogen,  is  led  in  from  below. 

— E.  H.  R. 

Lead;  Dezincing  of  - — .  H.  Harris.  E.P.  142,315, 
16.5.19. 

Molten  lead  is  brought  into  intimate  contact  with 
a  molten  mixture  of  either  an  alkali  chloride  and 
caustic  alkali,  or  an  alkali  chloride  and  zinc 
chloride  in  presence  of  oxygen. — J.  W.  D. 

Lead :  Be  fining  of  — 
16.5.19. 


H.  Harris.    E.P.  142,398, 


Molten  lead  partially  oxidised  by  means  of  an  air 
spray  is  charged  into  a  distributor  from  which  it 
issues  in  the  form  of  thin  streams  and  is  passed 
through  a  suitable  molten  reagent  {e.g.,  common 
salt)  until  the  impurities  most  easily  removed  by 
the  reagent  (e.g.,  copper)  disappear  from  the  lead. 
The  molten  metal  is  then  passed  through  a  fresh 
molten  reagent  to  remove  other  impurities  (e.g., 
arsenic,  tin,  and  antimony). — J.  W.  D. 

Metallurgical  method  and  apparatus.  Production 
of  lead.  G.  F.  Greenwood.  U.S. P.  1,338,439  and 
1,338,440,  27.4.20.     Appl.,  19.7.  and  23.7.18. 

Lead  sulphide  ores  are  roasted  in  an  electric  fur- 
nace so  constructed  that  the  sulphur  dioxide  is 
withdrawn  by  suction  and  air  is  drawn  through 
the  charge.  The  roasted  ore  is  transferred  to  an 
electric  reducing  furnace  and  reduced  by  carbon 
and  heat  with  exclusion  of  air,  at  a  temperature 
and  pressure  less  than  atmospheric,  favouring  the 
production  of  carbon  monoxide.  The  carbon 
monoxide  is  removed  and  burned  to  carbon  dioxide 
in  a  gas  engine,  which  is  used  to  generate  an  elec- 
tric current  for  heating  in  the  reducing  reaction. 

—J.  W.  D. 

Alloy;   Electric-resistance   .      W.   A.   Scheuch, 

Assr.  to  Western  Electric  Co.     U.S. P.  1,337,276, 
20.4.20.     Appl.,  3.8.17. 

The  alloy  contains  more  than  50%  Ni,  1J%  or  more 
Co,  and  titanium. — T.  H.  Bu. 

lAlloyJ  Composition  of  matter  and  process  of 
making  same.  H.  B.  Blumenberg,  jun.,  Assr.  to 
F.  Blumenberg.  U.S. P.  1,338,279,  27.4.20. 
Appl.,  23.2.17. 

A  metal  and  a  compound  of  an  element  of  the 
nitrogen  group,  bismuth  and  nitrogen  excepted, 
capable  of  generating  a  volatile  hydride  on  contact 
with  water,  are  fused  together  by  means  of  an 
electric  current  of  low  voltage. — J.  W.  D. 

Alloy.  F.  Milliken,  Assr.  to  F.  Milliken,  S.  F. 
Weaver,  and  J.  M.  Repplier.  U.S. P.  (a)  1,338,517 
and  (b)  1,338,518,  27.4.20.  Appl.,  11.12.18. 
The  alloys  contain  50—60%  Cu,  26—34%  Ni,  4—8% 
Fe,  7 — 11%  Zn,  the  metals  being  in  a  deoxidised 
state,  and  in  addition  (a)  contains  tungsten  and  (b) 
chromium. — T.  H.  Bu. 

Alloy.     G.  L.  Van  Allen,  Assr.  to  Baker  and  Co., 

Inc.    U.S. P.  1,339,009,  4.5.20.     Appl.,  21.9.18. 
The  alloy  contains  Au  64%,  Ag  18-75,  Cu  9,  Pd  8, 
and  Al  6-25%.— B.  M.  V. 

Metals;  Process  of  melting  and  melting  and  re- 
ducing ■ .      M.   H.   Bennett,   Assr.   to  Scovill 

Manufacturing   Co.      U.S. P.    1,337,305,    20.4.20. 

Appl.,  9.2.20. 

Non-ferrous  metals  of  high  thermal  conductivity 

are  melted  in  an  electric  furnace  having  a  closed 

furnace   chamber.        An   electric   current   of   high 
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ump.TUge  is  delivered  to  tho  charge  through  a 
nil  in  be  i  of  electrodes  in  such  manner  that  ■  hum 

ia  set  up  in  tin-  melting  natal  which  in 
thereby  caused  to  circulata.  The  distribution  and 
adjustment  of  the  current  are  designed  to  prt 

,  undue  volal  ilisation  of  the  metal 
around  the  electrodes  being  prevented  ta  thecircu- 
e  chnrge.     Any  metal  rolatilised  la  con- 
■  1  and  returned  to  the  melting  chamber. 

— W.  E.  F.  P. 

Metallic-arc    welding.        J.   Churchward,   Asm-,    to 
U  Welder  and  Metals  Co.    U.S. P.  1,337,543, 

10  1.90.     Appl  ,14.1  90. 

le  for  electric  arc  welding  consists  of  a 

homogeneous  auatenitic  steel  containing  more  than 
19      Mn .— T.  St. 

Furnace;  Metallurgical .  S.  M.  Howell.  U.S. P. 

1,397,708,  90  1.20.    Appl..  1.7.19. 

A  OSHHirmj  mixture  of  gas  or  hydrocarbon 
vapour  and  air  is  passed  Brat  through  a  mixing 
chamber  containing  metallic  chips,  then  through 
a  perforated  plate  of  refractory  material  which  re- 
tain! the  chips  in  place,  into  the  furnace  chamber. 

— B.  M.  V. 

Mrttimi-furnacr;  Electrically  heated  .    L.  C. 

I  .S.P.  1.337,839,  20.4.20.  Appl.. 
11 .11  19. 
Tub  melting  chamber  is  substantially  cylindrical 
in  shape,  and  lias  :'ii  open  upper  end  and  8  i 
OBITed  bottom.  A  heating  element  extends  into 
the  open  end.  The  chamber  is  supported  in  an 
inclined  position,  and  means  are  provided  for  rota- 
ting it  about  the  longitudinal  axis. — T.  St. 

Open-hearth  furnace.    J.  C.  Cromwell  and  W.  M. 

M     Ihorn.      U.S.P.    1,338,288,    27.4.20.      Appl., 

96.6.17. 
Thbkb  regenerator  units  are  situated  at  each  end 
of  the  Furnace,  the  flue  connexions  and  controlling 
for  the  connexions  being  arranged  to  per- 
mit either  one  or  both  of  two  units  to  be  connected 
ies  with  the  third  unit,  or  to  be  connected 
parallel  with  each  other  to  tho  exclusion  of  the 
third  unit— .1.  W.  D. 

Boasting  l<n  nun;  Gas-fired  -.     Donnersmarck- 

hiitte  Oberschlesische  Eisen-  mid  Kohlenwerke 
A  -G  G.P.  317,038,  17.7.18.  Addn.  to  310,283 
(J.,  1919,  611  a;  1920,69a). 

A  NKTwnitK  of  horizontal  girders  is  arranged  in  the 
■one  where  the  water  of  constitution  is  expelled  to 
obviate  irregularities  in  the  working  of  the  furnace. 
By  the  retention  of  the  sloping  plates  the  dn 
again  be  aepari  ted  in  the  upper  chambers.  To 
ite  the  passage  of  the  ore  a  space  is  provided 
above  the  the  ton  layer  of  girders  in  which  a  mov- 
able stirrer  can  bo  operated. — W.  J.  W. 

Metnh;  Uecovery  of  from,  their  ores.     H.  V. 

Welch,   Assr.    to  International   Precipitation  Co. 

U.S.P.  1,338,271,  27.4.20.  Appl.,  11.8.17. 
The  ore  is  heated  with  a  suitable  reagent  to  pro- 
..  fume  containing  the  metal,  the  gases  con- 
taining the  fume  are  brought  into  contact  with  a 
lion  id  capable  of  dissolving  the  metal,  and  the 
latter  is  precipitated  electrically  from  the  fume. 
The  metal  is  subsequently  separated  from  the  solu- 
tion snd  the  liquid  used  to  act  on  a  fresh  quantity 
of  fume.-  .!.  YV.  1). 

Zinc  alley.     H.  Goldschmidt  and  K.  M  tiller,  Assrs. 

to     The     Chemical     Foundation,     Inc.       U.S.P. 

1,338,826,  4.6.90.     Appl  ,  19.4  17. 
A  7-inc  alloy  containing  from  0'25  to  4'0%  Mn  and 
I         AI.  tho  ratio  Cu:Al  being  about 
3:1.— W.  E.  F.  P. 


Coatina  mctalx;  Process  for  by  spraying  with 

finely-divided  metal.     Method  <>/  obtaining  ad- 
Aii.ii/   deposits   by  the  spraying  process.     Pro- 
ceis  for  improving  the  adhesion  of  metal  coatingt, 
Metallisator  G.m.b.H.,  in  l,iM.    (i.P.  (.0  3ls.,.ltin, 
99.8.15,    <ii>   818,401.    10.4.16,    and    (c)   318,462, 
1.19 
ia)  Tm   metal  to  be  powbV  red  and  sprayed  is  first 
given  ,j  coating  of  fat  or  vaseline  containing  reduc- 
ing substancee  in  .i  colloid  d    ondition,  e.g.,  gelatin, 
glue,     or     "  oildag "     or     "  aquad  lloidal 

graphite).     00    The  metal  to  be  coated  is  Brat   given 

a  thin  layer  of  an  easily  fusible  metal,  Buoh  as  tin 
or  Wood's  alloy,  and  the  bol  coating  metal  is  then 

sprayed  on  to  this,  so  that  it  melts  and  thus  forms 

a  hinder,    (o)  The  metal  i"  be  coated  is  heated  to 

such  a  temperature  that  it  is  alloyed  with  or  welded 
to  the  spraying  metal.  For  example,  vessels  to  be 
coated    with    lead    are    heated    to   320°   C,    and    iron 

is  heated  to  250°-r800°C.  or  copper  to  500°  0.  prior 
to  coating  with  zinc. — A.  R.  P. 

Non-oxidising  atmosphere;  Method  of  heating  wi  " 

ir/'r/i   avoidance  of  the.  production   "f  mill 

seal,-.    V.  K.  Meiser.    G.P.  819,977,  8.1.18, 
Tin:    gaseous    fuel    used   consists   substantially    of 
nitrogen  and  carbon  monoxide,  and  is  obtained  by 
the  removal  of  carbon  dioxide  from  Bemi-producer- 
gas.— T.  St. 

Ileheatintj  furnaces;  Construction  of  nulls  or 
partitions,  mors  especially  for  use  in  continuous 
recuperative .  Wclln.an  Smith  Owen  Engin- 
eering Corn.,  and  A.  V.  Kemp.  E.P.  141,981, 
18.7.10. 

Cast  in  as:  Manufacture  of  [sound] .     H.  Wade. 

From  A.  J.  Griffith.    E.P.  142,201,  4.2.19. 

Ores  anil  the  like  •  Grading  or  concentration  of . 

F.  G.  Gasche.     E.P.  1 12,240  and  142,389,  14.3.19. 

27 eat  treatment  of  metals  and  apparatus  therefor. 
F.  G.  Brettell.  From  Snead  and  Co.  Iron  Works. 
E.P.  142,358,  5.7.19. 

Steel:    High-speed    .      Highspeed    tool-steel. 

W.  L.  E  Eilender,  Assr.  to  The  Chemical 
Foundation,  Inc.  U.S.P.  1,337,209-10,  20.4.20. 
Appl..  6.3.17. 

So  G.P.  309,175  and  E.P.  104,670  of  1916;  J.,  1919, 

908 a;  1917,  967. 

Magnet-steel.  K.  Honda,  Assr.  to  Sumitomo 
Chukosho,  Ltd.  U.S.P.  1,338,132-4,  27.4.20. 
Appl.,  22.10.17. 

See  E.P.  118,601-2  of  1918;  J.,  1919,  726  a. 

[Steel  alloy]  objects  having  great  strength  and 
great  resistance  against  the  action  of  acids.  B. 
Strauss.  A^sr.  to  the  Chemical  Foundation,  Inc. 
U.S.P.  1,339,378,  4.5.20.  Appl.,  25.6.13.  Re- 
newed 6.8.19 

See  E.P.  13,415  of  1913;  J.,  1914,  697. 

Alloys.       Cooper  Research  Co..   Assees.  of  H.   S. 
Cooper.    E.P.  120,565,  15.10.18.    Conv.,  15.10.17. 
See  U.S.P.  1,254,987  of  1918;  J.,  1918,  186  a. 


ine .     Dorr  Co 

.P.  135,844,  24.11.19 


Ores;  Treatment  of  fi. 

D.  S.  McAfee.     E. 

16.8.18. 
See  U.S.P.  1,305,817  of  1919;  J.,  1919,  541  a. 


of 
Conv., 


Electrochemical   precipitation   of   metals. 
Holden.       Reissue     14,849,     27.4.20,     of 
1 ,269,565,  11. 6.  is.     Appl.,  30.10.19. 

See  J..  1918,  589a. 
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Zinc  solutions;   Purification    of  .      S.    Field, 

Assr.  to  The  Metals  Extraction  Corporation,  Ltd. 
U.S. P.  1,331,334,  17.2.20,  and  1,337,058,  13.4.20. 
Appl.,  21.5.19  and  26.9.19. 

See  E.P.  138,946  and  138,954 of  1918;  J.,  1920,  371a. 

Ores;    Concentration    of   .    E.    Edser    and    S. 

Tucker,    Assrs.    to  Minerals    Separation    North 

American  Corp.  U.S. P.  1,337,548,  20.4.20. 
Appl.,  3.7.18. 

See  E.P.  121,303  of  1917;  J.,  1919,  78  a. 

Solder;  Manufacturing .    E.  E.  P.  J.  P.  S.  J. 

de  St.  Laurent,  Assr.  to  Aluminium  Solder  Co. 
U.S. P.  1,338,966,  4.5.20.  Appl.,  22.9.16.  Re- 
newed 11.11.19. 

See  E.P.  13,856  of  1915;  J.,  1916,  1264. 
Coke  for  blast-furnaces.    G.P.  319,550.    .See  II.  a. 
Oxidising  tin  and  zinc.    E.P.  142,157.     Sec  VII. 
Zinc  wire.    G  P.  317,355.    »S'ee  XI. 


XL-ELECTRO-CHEMISTRY. 

Standard  cell;  A  lead .     M.  G.  Mellon  and  AY. 

E.  Henderson.  J.  Amer.  Chem.  Soc..  1920,  42, 
676—689. 

Cells  of  the  general  type  Pb.Hg/MS04  (sat.)/ 
Hg2S04/Hg  in  which  M  is  sodium,  nickel,  mangan- 
ese, cobalt,  or  zinc  are  constant  and  reproducible, 
and  possess  all  the  characteristics  necessary  for  a 
standard  cell.  The  EMF  is  nearly  the  same  what- 
ever sulphate  is  employed.  The  following  values 
are  recorded:  sodium  sulphate.  0'96466  volt;  nickel 
sulphate,  096430;  cobalt  sulphate,  0'96478;  man- 
ganese sulphate,  0'96478  ;  and  zinc  sulphate,  0'96477 
volt.    (Cf.  J.C.S.,  ii.,  348.)— J.  F.  S. 

Potassium  fcrricyanide.  Brown  and  others.  See 
VII. 

Electrolytic  potentials.     Pick.     See  VII. 

Alkali  amalgams.     Frank  and  Withrow.     See  X. 

Patents 

Electrolytic  reduction  of  organic  compounds.  Far- 
benfabr.  vorm.  F.  Baver  und  Co.  G.P.  303,303, 
20.3.17. 

In  the  electrolytic  reduction  of  organic  compounds 
using  a  cathode  of  lead  or  a  lead  alloy,  the  cathode 
is  arranged  in  a  horizontal  plane  with  the  active 
surface  pointing  downwards.  The  "lead  oil,"  in- 
stead of  remaining  on  the  surface  and  causing  loss 
of  efficiency,  falls  to  the  bottom  of  the  vessel,  and 
is  either  oxidised  in  the  anode  chamber  to  lead 
oxide,  or  may  be  removed  from  the  cell. — L.  A.  C. 

'Electrical      conductor     [ji»c      it-ire];     Producing 

an   alteration  of  structure  of  an  by  heat- 

iiit/  during  winding.  A.-G.  Brown,  Boveri  und 
Co.     G.P.  317,355,  11.12.17. 

The  brittleness  of  zinc  wire  is  reduced  by  passing 
a  suitable  electric  current  through  the  wire  during 
the  winding  process. — J.  S.  G.  T. 

Electric   furnaces;    Control    system    for    .      F. 

Thornton,  jun.,  Assr.  to  Westinghouse  Electric 
aiid  Manufacturing  Co.  U.S. P.  1.338,408, 
27.4.20.     Appl.,  29.6.18. 

Electric  heating  furnaces;  Polyphase  .     E.  C. 

R.  Marks.  From  Armour  Fertilizer  Works. 
E.P.  142,283,  22.4.19. 

See  U.S.P.  1,317,328  of  1919;  J.,  1919,  912  a. 


Electrolysing  apparatus.  C.  N.  Riiber,  Assr.  to 
Norsk  Alkali  A./S.  U.S.P.  1,337,724,  20.4. 2<J. 
Appl.,  27.3.19. 

See  E.P.  125,935  of  191S;  J.,  1919,  945  a. 

See  also  pages  (a)  437,  Electrical  precipitation 
G.P.  316,790);  Electro-osmotic  dehydration  (G.P. 
317,403).  439,  Gaseous  fuel  (U.S.P.  1,339,225). 
440,  Substitute  for  mineral  oils  (G.P.  299,691).  456, 
Nickel  solutions  (E.P.  141,766);  Electric  resistance 
alloy  (U.S.P.  1,337,276).  457,  Metals  from  ores 
(U.S.P.  1,338,271). 


XII— FATS;   OILS;   WAXES. 

Coconut  oil;  Rancidity  of  Philippine .     G.  A. 

Perkins.    Philippine  J.  Sci.,  1919,  15,  463-H174. 

Thirty  samples  of  edible  coconut  oil  were  kept  for 
two  years  under  varying  conditions  of  light,  air, 
etc.  Oxygen  was  found  to  be  necessary  for  the 
development  of  rancidity,  but  not  of  acidity.  The 
action  of  light  increased  the  hydrolysis  of  the  fat 
in  sealed  bottles,  but,  on  the  other  hand,  all  samples 
exposed  to  the  air  in  darkness  became  rancid. 
Enzymes  soluble  in  fat  (but  not.  those  insoluble) 
appeared  to  have  a  slight  effect,  especially  in  in- 
creasing the  acidity,  but  sterilisation  of  the  oil  had 
little,  if  any,  beneficial  effect.  In  the  second  stage 
of  rancidity  the  free  fatty  acids  were  oxidised  to 
an  extent  depending  upon  the  amount  of  hydrolysis. 
This  oxidation  was  accelerated  by  light  and 
moisture,  but  light  was  not  an  essential  factor.  An 
oil  with  a  low  initial  acidity  remained  sweet  after 
exposure  to  air  and  light  for  two  years. — C.  A.  M. 

Saponification  value  [0/  fats];  Butyl  alcohol  as  a 

medium  in  the  determination  of  .       A.   M. 

Pardee,  R.  L.  Hasche,  and  E.  E.  Reid.     J.  Ind. 
Eng.  Chem.,  1920,  12,  481-^82. 

The  use  of  butyl  alcohol  (cf.  J.,  1920,  305  a)  gives 
practically  the  same  values  as  ethyl  alcohol  in  the 
determination  of  the  saponification  values  of  the 
more  readily  saponifiable  oils  and  fats,  but  in 
the  case  of  substances  which  are  more  difficult  to 
saponify  (e.g.,  beeswax,  spermaceti,  and  wool  fat) 
the  results  are  higher  and  more  trustworthy  after 
saponification  for  30  mins.  when  butyl  alcohol  is 
used.  Saponification  is  complete  in  5  mins.  in  the 
case  of  cod  liver  oil  when  n-butyl  alcohol  is  used 
as  the  medium. — C.  A.  M. 

Fatty  acids  from  cottonseed  foots;  Heat   balance 

of  a  distillation  plant  for  the  recovery  of  . 

J.  Alsberg.  J.  Ind.  Eng.  Chem.,  1920,  12,  490— 
493. 
Fuesh  fatty  acid  stock  was  distilled  with  super- 
heated steam  in  a  coal-fired  still,  the  volume  in 
which  was  kept  constant.  Measurements  of  the 
temperature  at  the  different  points  were  made  at 
intervals  of  5  mins  ,  the  amounts  of  fatty  acids  and 
water  in  successive  portions  of  the  distillate 
weighed,  the  cooling  water  weighed,  and  an 
allowance  made  for  surface  evaporation ;  the  steam 
was  passed  over  a  barometric  condenser,  and 
fixed  gases  were  removed  by  means  of  a  vacuum 
pump.  In  calculating  the  heat  lost  by  radiation 
from  the  shell  of  the  condenser  the  mean  specific- 
heat  of  the  fatty  acids  was  taken  as  0'46.  The  heat 
balance  was  calculated  from  the  data  obtained,  and 
the  total  heat  above  32°  F.  per  lb.  of  fatty  acids 
distilled  in  one  experiment  was  found  to  be  3153 
B.Th.U. ;  whence  heat  of  vaporisation  per  lb.  of 
fatty  acids  at  2451  in.  vacuum  =  315-3-0-46  (4338- 
32)  =1305  B.Th.U.  (433-8°  F.  is  the  temperature  of 
the  fatty  acid  vapour).- — C.  A.  M. 
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Wmtty  ucni.i;  Preparation  of for  toap  from 

ErtrulauH  oil  fraction*  of  high  molecular  weight. 
fjbbelobde  mid  8.  Eiaenstein.     Mitt,  deutsch. 
chungsinst.   Textilstoffe,   1918  [4].       Chem. 
Z.ntr  ,  [§90,  91.  II.,  99    SS. 

■  .lis  ».\  or  heavy  mineral  oil  or  distillate  is 
slowlv   oxidised    when   beated   with   air  or  oxygen 

300  i  and  much  more  rapidbj  in  presence 
of  a  catalyst  Buch  as  finch,  divided  manganese  di- 
oxide or  stearate.  Purified  paraffin  wax  heated  for 
19  hre,  with  1  of  manganese  Bt<  urate  in  the  pres- 
of  oxygen  and  -S  of  water  yielded  a 
ly  colourless  product  with  saponif,  value  200, 
and  nnsaponifiable  matter  Is  20  It  contained 
butrrio,  Valeria,  and  probably  canrylic  acids. 
in.  known  solut  fatty  acids  could  be  identified.  It 
yielded   g 1   Boape. — C.  A.   M. 

Catalytt;   Nev>  for  hydrogi  of   oil*]. 

\V    I)    Richardson.    Chem.  and  Met.  Eng.,  1920, 
22.  793  -798. 

PncKr.T-oiviDRD  nickel,  prepared  mechanically  by 
abrasion,  constitutes  an  active  catalyst  for  the 
bydrogenation  of  oils.  Tho  nickel  in  the  form  of 
shot  is  subjected  to  the  action  of  abrasives  Buch  as 
ground  quartz,  pumice,  carborundum,  diatomaceons 
earth,  etc..  Abbe  tumbling  or  pebble  mills  lined 
with  porcelain  being  suitable  for  the.  operation. 
Adulteration  with  portions  of  the  lining  is  innocu- 
ous, but  a  lining  of  niekel  plates  would  be  prefer- 
able. A  semi-drying  oil  was  first  used  in  tin'  mill, 
but  water  is  better,  as  it  produces  a  more  finely- 
divided  catalyst,  is  less  liable  to  contain  catalyst 
poisons,  and  forms  a  film  of  sub-oxide  on  the  nickel 
which  probably  increases  the  activity  if  kept  down 
to  the  narrowest  limits.  The  activity  curve  of  the 
catalyst  shows  a  considerable  rise  at  the  commence- 
ment of  hydrogenation,  which  lasts  for  some  time 
re  it  reaches  its  peak  and  declines.  Exposure 
of  the  nickel  before  grinding  to  temperatures  as 
high  as  1470°  C  does  not  appear  to  destrov 
the  catalytic  activity.  Recovery  of  the  nickel  is 
effected  by  filter-pressing,  then  burning  to  remove 
fat,  followed  by  mixing  with  a  flux  and  melting 
in  a  furnace.  The  nickel  is  then  recovered  in  the 
form  of  shot.— W.  J.  W. 

ll'i'lrogenation.     Rideal.     See  XX. 

Patents. 

OS*;  Process  of  removing  or  decreasing  objection- 
able odours  from   treated  .        J.    E.   Boogc, 

Assr.    to    E.    I.   du    Pont   do   Nemours   and    Co. 
ISP.   1,337,339,  20.4.20.     Appl.,  13.6.18. 

Blown  cottonseed  oil  having  an  objectionable  odour 
is  blown  with  steam  at  105° — 130°  C.  under  reduced 
pressure.—  A.  de  W. 

Fats  and  oUs;  Extraction  of  .     11.  Bollmann. 

G.P.  303,846,  28.9.16. 

Tit  p.  raw  materials,  such  as  cereal  grains,  are  placed 
in  a  number  of  containers  having  perforated 
bottoms  arranged  in  a  closed  chamber.  The  con- 
tainers are  moved  through  the  chamber  in  one 
direction,  and  the  solvent  falls  freely  through  the 
tainers  in  succession  in  the  opposite  direction, 
so  that  its  fat  content  gradually  increases. 

—A.  J.  H. 

■  il'jtts  which  have  been  used  for  fat-hardening; 

Revivifying .     C.  und  G.  Miiller,  Speiscfett- 

fabr.  A.-G.     G.P.  319,332,  15.12.18. 

a  i  vtm.vsi  prepared,  e.g.,  from  nickel  borate,  is 
regenerate!  after  use  by  stirring  for  J  hr.  in  warm 
refined  olive  oil,  removing  the  oil  first  by  mechanical 
means  and  then  by  heating  with  a  fat-solvent  sin  li 
as  ether,  and  finally  healing  the  residue  for  j  hr. 
at  430° — 140°  C.  in  hydrogen.— L.  A.  ('. 


11  ashing    and    denning:    Process    for    .    K. 

Horkenbach      G.P.   317,798,  6.11.17.     Addn.   to 
817,409  (J.,  1980,  878a). 

I  ii -in  i   cit   peat   is   treated    with   a    mineral   acid 

and  heated  w  ith  simultaneous  agitation  in  a  current 
of  air  or  oxygen  containing  also  carbon  dioxide,  if 
,  ,  the  detergent  is  then  finally  produced  as 
described  earlier.  The  structureless  lower  layers  of 
peat  give  a  better  product  than  that  obtained  from 
the   Upper    layers.-    1).    l'\   T. 

Detergent ;   Production  of  a  pastii  .       Cherr.. 

Werke    Mfinchen   0.    BSrlocher.     <M>.    818,161, 
4.5.18.    Addn.  to  81 1,909  (J.,  1920,  l« 

SODIUM  bicarbonate,  suspended  in  water,  is  intro- 
duced slowly  in  a  fine  stream  into  a  mixing  or  con- 
veying apparatus  in  which  a  mixture  of  magnesium 
hydroxide  and  water-^dass  is  circulated  very 
rapidly.  Tho  sodium  bicarbonate  may  be  intro- 
duced, if  necessary  under  pressure,  into  the  suction 
pipe  of  the  mixing  apparatus  in  close  proximity 
to  the  latter.  Carbon  dioxide  may  be  substituted 
for  sodium  bicarbonate — J.  H.  L. 

H-ydrogenating    oils;    Apparatus    for    .     G. 

Maitm.    I'.S.P.  1,333,828,9.3.20.   Appl.,  10.6.19. 

See  E.P.  139,239  of  1918;  J.,  1920,  305  a. 

Oil  from  vegetable,  seeds,  nuts,  and  the  like;  Ex- 
tracting  .     C.  Downs,  11.  A.  Bellwood,  and 

T.  W.  Turnill.     U.S. P.  1,338,909,  4.5.20.    Appl.. 
21.1.19. 

Sm  E.P.  194,866  of  1918;  J.,  1919,  377  a. 

Tyre-filling  compositions.    E.P.  142,416.    See  XIV. 

XIII.-PAINTS  ;   PIGMENTS  ;    VARNISHES  ; 
RESINS. 

Resin  from  species  of  Xanthorrhcea  not  previously 
examined.     E.  H.  Rennie,  W.  T.  Cooke,  and  II. 
11.    Finlayaon.     Chem.    Soc.    Trans.,    1920,    117, 
338—350. 
The    Xanthorrhcea    resins    from    Kangaroo    Island 
and  W.   Australia,   in  common  with  other  species, 
contain  p-coumaric  acid,  either  free  or  as  an  ester, 
and  p-hydroxybenz.aldchyde,  and  by  steam  distilla- 
tion from  a  strongly  alkaline  solution  the  following 

additional  subst: were  obtained  : —  Krom   a    : 

resin  from  Kangaroo  Island— a  fragrant  liquid  ol 
vanillin-like  odour  and  p.T?onol  (2-hydroxy- 1 
methoxyacetophenone).  From  a  yellow  resin  lrom 
X.  Tateana — hydroxypseonol  in  addition  to  thi 
above  two  substances.  From  a  red  resin  from 
X.  rreissii — a  fragrant  liquid  not  identified, 
(-citronellol.  pseonol,  hydroxy pieonol,  and  a  ((im- 
pound which  was  possibly  methoxydiphenyl  ether. 

— G.  F.  M. 

Patents. 

Coating  substances  to  protect  them  or  render  them 

non-porous;  Producing  materials  for .    C.  A. 

Cleghorn,  and  The  Gayner  Pneumatic  Co.  E.P. 
141,414,  10.1.19. 
"Turkish  birdlime"  (prepared  from  the  fruits  of 
Cordia  myxa  and  Cordia  latifolia)  is  dried  at  a 
temperature  not  exceeding  1*0  I'.  <^-'J  C.)  prefer- 
ably in  a  vacuum,  and  then  pulverised,  i  onvemently 

at.  the  same  temp  ramie.  It  can  then  be  spread  ill 
8  thin  COa1  ing  on  I  anvas  Or  other  material  to  render 
it  fluid-proof  or  applied  as  a  liquid-tight  jointing 
material;  the  powder  is  finally  treated  with  water. 

— D.  F.  T. 

Ink  compound;  Solid .      M.  Tsutsumi.      E.P 

141,631,  11.9.19. 
Kxtbact  of  logwood  and  galls  (60  pts.)  is  mixed  with 
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sodium  salicylate  (0'2  pt.),  potassium  ferrous  tar- 
trate (30  pts.),  purified  gum  arabic  (7  pts.),  and  a 
suitable  proportion  of  Soluble  Blue  "  or  "  Fast 
Blue."    The  powder  mav  be  pressed  into  cakes. 

— D.  F.  T. 

Ferric    oxide;    Manufacture    of    pure    .      F. 

Hemingway.     U.S. P.  1.337,402,  20.4.20.     Appl., 
28.8.19. 

An  intimate  mixture  of  a  ferrous  salt  and  a  dry 
alkaline  substance  is  ground  continuously  so  that 
the  iron  is  largely  converted  into  the  ferric  con- 
dition, and  the  resulting  powder  is  calcined  at  the 
temperature  necessary  to  produce  the  desired  shade 
of  colour.— D.  F.  T. 

[Pigment]    colours:   Manufacture   of  .      G.   B. 

Palmer.    U.S. P.  1,339,219, 4.5.20.    Appl.,  14.6.19. 

The  "  sulphonic  acid-derived  pulp  known  as 
worms  "  is  filtered  and  then  incorporated  with  a 
pigment  carrier. — A.  de  W. 

Phenolic  condensation  product  and  process  of  manu- 
facturing. L.  V.  Redman,  A.  J.  Weith,  and  F. 
P.  Brock,  Assrs.  to  Redmanol  Chemical  Products 
Co.    U.S. P.  1,339,134,  4.5.20.    Appl.,  6.6.18. 

A  mixture  of  a  filler,  a  phenolic  body,  and  a  methyl- 
eneamine  body  adapted  to  "  react  anhydrously  " 
therewith,  is  mixed  with  a  fusible  phenolic  con- 
densation product,  together  with  sufficient  methyl- 
eneamine  substance  to  complete  the  conversion  to 
a  hard  resistant  product,  and  then  subjected  to 
moulding  and  heat  treatment  to  produce  a  hard 
resistant  body. — A.  de  W. 

Surfaces  or  the   like;   Process  for  rendering  

capible  of  heing  easily  vetted.    C.  H.  Boehringer 
Sohn.     G.P.  318,217,  2.10.17. 

A  cholate  is  added  to  a  solution  to  be  used  for  coat- 
ing or  silvering  surfaces  or  to  water  colours,  bronze 
colours,  inks,  or  the  like,  to  facilitate  the  wetting 
of  the  surface  under  treatment. — L.  A.  C. 

Lampblack;    Plant   for   manufacturing   .      E. 

Viertel,  Assr.  to  The  Chemical  Foundation  Inc. 
U.S. P.  1,338,268,  27.4.20.     Appl.,  17.8.15. 

See  G.P.  295,517  of  1914;  J.,  1917,  296. 


XIV.-INDIA-RUBBER ;  GUTTA-PERCHA. 

Patents. 

Vulcanising  natural  and  artificial  caoutchouc  and 
caoutchouc-like  substances.  L.  Gaisman  and  J. 
L.  Rosenbaum.     E.P.  141,412,  10.1.19. 

The  colour  bases  of  basic  coal  tar  dyes  are  capable 
of  accelerating  the  vulcanisation  of  rubber  with 
sulphur,  and  the  vulcanised  products  are,  in  some 
cases,  coloured  throughout  their  mass. — D.  F.  T. 

Tyre  filling  compositions.  W.  G.  Wright.  E.P. 
142,416,  17.12.19. 

Soya  bean  oil  (25J  pts.) , cooled  to  about  32°F.  (0°C), 
is  mixed  thoroughly  with  calcined  magnesia  (2  pts.) 
and  Venetian  red  (rVpt.);  sulphur  chloride  (6^  pts.) 
is  then  added  quickly,  the  resulting  chemical  re- 
action raising  the  temperature  to  300° — 400°  F. 
(about  90°— 150°  C).  After  a  few  minutes  the  mix- 
ture, having  attained  the  necessary  consistency  and 
colour,  is  poured  into  moulds  and  cooled  uniformly. 

— D.  F.  T. 

Rubber;     Method     and     apparatus     for     treating 

[drying"]    .      E.    A.    Wullenweber,    Assr.    to 

Morgan  and  Wright.     U.S.P.     1,337,536,  20.4.20. 
Appl.,  5.10.17. 

Rubber  is  dried  by  subjecting  it  to  the  action  of 
segregated  volumes  of  heated  and  humidified  gas  in 
circulation,   which   are  successively   removed  when 


excessively  humid  and  replaced  by  freshly-con- 
ditioned volumes  of  gas,  so  that  the  rubber  remains 
moist  at  the  surface  until  it  reaches  a  uniform, 
nearly  dry  condition.  The  process  is  carried  out  in 
a  chamber  in  which  gas  is  circulated  intermittently 
until  saturated,  when  it  is  exhausted  intermittently 
and  fresh  gas  supplied  intermittently.  Automatic 
means  are  provided  for  maintaining  the  supply  and 
exhaustion  of  gas,  and  for  maintaining  the 
humidity  and  temperature  inside  the  chamber. 

—J.  H.  J. 

Guttapercha  substitute.    G.P.  317,145.    See  V. 


XV.-LEATHER;  BONE;  HORN;  GLUE. 

Tanning  materials ;  Preparation  of  lightly  chromed 

h  ide  powder  for  the  analysis  of .  G.  Baldracco 

and  S.  Camilla.  J.  Soc.  Leather  Trades'  Chem., 
1920,  4,  88—92. 
Ordinary  liming  and  subsequent  deliming  of  the 
skins  with  hydrochloric  acid  has  many  dis- 
advantages. The  skins  are  given  a  preliminary 
unhairing,  washed  in  running  water  for  24  hrs., 
then  treated  with  a  weak  solution  of  ammonia, 
again  washed,  and  sliced  with  a  razor.  The  product 
is  dried  at  ordinary  temperatures,  ground  in  a 
special  mill  to  give  a  non-chromed  hide  powder, 
which  is  chromed  with  2  g.  of  crystallised  chromium 
chloride  per  100  g.  of  powder  for  15  mins.,  and 
pressed  to  eliminate  water.  The  powder  cake  is 
broken  up,  dried  in  a  current  of  air,  ground,  and 
used  for  the  modified  method  of  analysis  (J.,  1920, 
123  a).— D.  W. 

Patents. 

Leather;  Process  for  rendering  resistant  to 

chlorine.    P.  Askenasy.     G.P.  299,075,  19.11.16. 

The  leather  is  treated  with  such  chlorinated  oils, 
waxes,  etc.,  as  contain  less  than  30%  Cl,  or  a  mix- 
ture of  such  products.  These  are  more  suitable  than 
compounds  containing  more  chlorine  because  they 
are  less  resinous  in  character. — D.  W. 

Chrome  leather  icaste;  Process  for  detanning . 

E.  Immendoerfer.     G.P.  305,598,  8.8.17. 

The  waste  is  treated  with  aldehydes  or  quinones, 
and  then  submitted  to  successive  strong  solutions 
of  alkalis  and  acids.  The  aldehyde  or  quinone 
renders  the  felt  more  resistant  to  the  action  of  the 
acids  or  alkalis. — D.  W. 


Deliming  hides;  Process  for .    R.  Haberer  un< 

Co.  G.P.  317,804,  28.9.18. 
Waste  liquors  obtained  in  the  removal  of  the  bitter 
principle  of  lupins,  especially  by  methods  in 
which  no  caustic  alkali  or  lime  is  used,  are  very 
suitable  for  deliming  hides,  as  they  do  not  hydrolyse 
or  dissolve  the  hide  substance  even  when  highly 
concentrated,  and  the  ammonium  salts  they  contain 
react  favourably  on  the  pelt.  The  waste  liquors  may 
be  neutralised  "with  alkalis  or  alkaline  salts  before 
use.—  D.  W. 

Waterproof  vegetable-tanned  leather;  Process  for 

manufacturing     .        W.     Rechberg.        G.P. 

317,965,  22.2.18. 
The  tanned  leather  whilst  still  wet  is  treated  with 
a  solution  of  asphalt,  petroleum  pitch,  rosin,  or  the 
like  in  a  volatile  organic  solvent,  dried,  and  then 
given  a  fresh  treatment  with  the  impregnating 
medium.- — D.  W. 

Adhesives;  Process  of  preparing  flexible  un- 
affected by  hot  water.  G.  Hoffmann.  G.P. 
316,604,  17.7.17. 
Hot  solutions  of  known  adhesives  in  anhydrous 
organic  solvents  are  mixed  with  anhydrous  acids  and 
softening    agents,    and   the    mixtures   cooled    and 
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■  i  with  a  small  amount  of  ■  hardening 

K,,r  example,  .1  solution  of  cellulose  in  acel and 

bed  with  oil  and  acetic  acid,  and 

hi  added  to  the  mixture;  or,  a  eolation  of 
anhydrous  gluo  or  gelatin  in  acetio  acid  is  treated 
with  .  nd  subsequently,  when  cold,  with 

in.     C.  A.  M. 


XVI.    SOILS;  FERTILISERS. 

Acidity  and  acidime try  of .    The  II 

MM   1'illit    method  for  dctcrminim)   soil  oddity. 

II    t;.    Knight.     J.  Ind.  Eng.  Chem.,  1920,  12, 
340- :'n 
Is  the  Hopkins,  and  lVttit  method  the  soil  1    ex- 
tracted   with    potassium    nitrnto   solution    and    the 
Street    titrated,     using    phenolphthalein    :is    in- 
ir.    The  author  hnds  that  identical  results  are 
obtained    when    the   soil    i-    extracted    with    A    I 
ium     nitrate,     potassium     chloride,     sodium 
nitrate,  Bodium  chloride,  or  calcium  chloride  solu- 
tions.     The   acidity   of   the  salt    extract  of   an   acid 
soil  is  independent  of  the  temperature  from  25°  to 
.  but  the  acidity  of   the  first  portions  of  the 
-  with  increase  in  concentration  of 
the  -alt  solution.     The  difference  in  absorption  of 
calcium  and  potassium  from  Bolutions  of  their  bases 
ina\  be  accounted  for  by  precipitation  effects.  There 
n   a    marked    basic   exchange    when    a    neutral    salt 
solution  is  added  to  an  acid  Boil,  and  alumina  goes 
lolution;   this,  however,  docs  not  account  for 
the  total  acidity  of  the  solution.     Exchange  of  acid 
-  not  take  place  to  any  appreciable  ex- 
\\  hen  an  acid  soil  is  extracted  with  potassium 
■  solution,   acetie  acid  may  \x>  distilled  from 
\tract.— W.  P.  8. 

Kjcldahl   method  for  crop  and  soil  analysis:  Boric 

acid  a  "difieation  of .     P.  M.  Scales  and  A.  P. 

Harrison.     J.   Ind.   Eng.  Chem..  1920.   12,  350— 

. 

e  of  of  i%  boric  acid  solution  (Winkler.  J.. 

for  absorbing  the  ammonia  distilled  in 

K  hi  method  is  trustworthy.     Bromophenol- 

hrae    i-    a    suitable    indicator    for    the   subsequent 

titration.— W.  P.  8. 

hint  ashrs.     Wester.     See  XXIII. 

Patents. 

fertilisers;    Maniifartui  e    nl    compound  .      E. 

(i.P.  300,697.  25.3.16.    Addn.  to  299,001 
(p    449  a). 

Phori'iiohite  and  similar  minerals  arc  decomposed 

mother    liquors   obtained    by    the    action    of 

on   mixed   sulphates   (G.P.   299,006;    p. 

yielding    fertilisers    containing    an    alkali, 

ammonia,  nitric  acid,  and  phosphoric  acid  in  any 

red  proportions. — W.  J.  W. 

tri/i/ino    cellulosic   materials.     G.P.    316,696. 
Will 


XVH.-SUGABS;  STARCHES;  GUMS. 

/>■  '.  rminatinn  of ■  by  inversion.  Hildt. 

Ann.  Chun.  Analyt.,  1H20,  2,  103—106. 

Thr  inversion  of  sugars  by  ensymes  and  by  organic 
nil    inorganic    catalysts    is    discussed;    ben 
alpfaonic  a<  id  1-  particularly  useful  for  the  inver- 
-lon  of   sugars   in   the   analysis  of  condensed   milk 
1  I  0,  since  its  prolonged  action  does 

he  reducing  powers  of  the  sugars  pro- 
duced.    W    P.  - 


I'lll.NTS. 

Separating  eoUde  from   liquid*  |  e.g.,  starch   from 

gluten];  I'rnress  and  apparatus  for .    J.  Y. 

('onto.     E.P.  188,944,  M.6.19.    Com,  27.6.18. 
Tiik  1  I  starch  is  washed  off  the  Inclined 

troughs  on  which  it  accumulates  by  ■  powerful  jet 

of  water  without   the  u-e  of  scrap, ts,  and  the  water 

11  ged  for  this  is  circulated  round  and  round  by  a 
pump,  so  that  the  milky  liquid  may  be  obtained  in 
a  convenient  state  of  concentration. — W.  H.  C. 

Saccharifying   cellulosic   material).     G.P.   316,696. 
See  XVIII. 

Syrup.     (i.P.  317,105,  317,530.  and  318,795.     Sec 
XIX  A. 


XVIII.-FERMENTATION  INDUSTRIES. 

Malting;  Changes  produced  in  starch  and  nitrogen- 
ous eubttancee  during .    F.  Tombeur.    Hull. 

Assoc.  Anc.  Elevcs  do  Louvain,  1920,  20,  72 — 85. 
A  HIOH-GHADE  Moravian  barley  was  steeped  for 
72  hrs.  with  change  of  steep  water  every  12  hrs., 
malted  for  6  days,  allowed  to  "  felt  "  for  1  day,  and 
cured  for  48  hrs.,  first  at  45° — 50°  C.  and  then  at 
105°— 110°  C.  The  change  in  the  1000-corn  weight 
(dry)  showed  a  malting  loss  of  1436%.  The  loss 
of  starch  during  steeping  and  germinating  (duo 
to  formation  of  sugars)  was  high;  the  loss  during 
curing  (due  to  formation  of  decomposition  products 
as  well  as  sugars)  was  comparatively  small.  The 
maximum  yield  of  extract  (77'4%)  was  attained 
after  12  hours  on  the  kiln  diminishing  subsequently 
(to  75'3%),  and  it  is  concluded  that  the  amount  of 
diastase  formed  during  germination  is  directly  pro- 
portional to  the  duration  of  the  process.  The  total 
nitrogen-content  decreased  very  slightly  during 
malting,  but  the  soluble  nitrogen  increased  greatly 
to  the  first  stage  of  curing  and  decreased  there- 
after, thus  showing  that  the  amount  of  nitrogenous 
matter  in  wort  may  be  lessened  by  suitably  regu- 
lating the  kiln  temperature.  Of  the  total  nitrogen 
the  proportion  of  soluble  nitrogen  was  1917  in 
the  barley  and  84*18%  in  the  finished  malt.  The 
proportion  of  eoagulahle  soluble  nitrogen  decreased 
to  less  than  one-half  between  the  steeping  stage  and 
the  end  of  curing,  whilst  the  proportion  of  non- 
coagulable  nitrogen  increased  fourfold. — L.  E. 

Acidity  of  worts,  beers,  and  other  similar  liquids; 

New  methods  for  determining  the .    //.     W. 

VVindisch  and  W.  Dietrich.     YVoch.  Bran.,  1919, 

36,    379—381,   387—390.       (See    J.,   1920,    128  a, 

293  a.) 
Tim  presence  of  both  primary  and  secondary  phos- 
phate in  a  solution  ensures  the  latter  against  either 
excessive  acidity  or  excessive  alkalinity,  i.e.,  it 
serves  as  a  "  buffer  "  system.  Thus  in  a  solution 
of  primary  and  secondary  potassium  phosphates  the 
H-ion  concentration  changes  from  0'64xl0"3  to  0"61 
xlO"'  as  the  ratio  of  primary  to  secondary  salt  is 
changed  from  :i'.':l  to  1:32.  The  proportions 
of  free  acid  and  of  primary  and  secondary 
phosphate  in  mixtures  may  be  determined  by 
the  method  previously  described  (h,c.  at.)  by 
UBing  capillarity  active  organic  bases  as  in- 
dicator. Of  the  bases  tried  only  eucupine  (0*1  % 
solution  of  the  dihydrnc  hloride)  proved  sufficiently 
sensitive;  it  is  less  convenient  than  the  arid  in- 
dicator  since  about  5  mins.  must  be  allowed  after 
each  addition  of  alkali  in  order  that  the  liquid  may 
acquire  its  "permanent''  viscosity;  and  further, 
t  he  ■necostagonometeT  outlet  is  liable  to  be  rendered 
greasy  by  the  free  base  and  needs  to  be  cleaned 
frequently  with  ehromicacid.  On  adding  successive 
portions  of  standard  alkali  to  a  mixture  of  free 
acid  and  primary  phosphate  in  presence  of  eucupine 
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dihydroehloride,  the  surface  tension  remains  prac- 
tically constant  until  the  free  acid  is  completely 
neutralised,  at  which  point  it  falls  rapidly  to  a 
value  which  again  alters  very  slowly  until  tertiary 
phosphate  begins  to  be  formed,  when  there  is  a  fur- 
ther rapid  fall.  The  liquid  must  not  contain  more 
than  about  1  c.c.  of  N ]l0  primary  salt,  otherwise 
the  secondary  salt  formed  during  titration  will 
lower  the  surface  tension  so  much  as  to  render  the 
observation  of  the  formation  of  tertiary  salt  rather 
difficult.— L.  E. 

Hop    bitter    acids;    Analysis    of    and    their 

changes  during  hop  boiling.  H.  Luers  and  A. 
Baumann.  Z.  ges.  Brauw..  1920,  43,  6-3—67, 
73—76,  81—84,  89—82,  97—101. 

The  hop  hitter  acids  lower  the  surface  tension  very 
considerably.  Surface  tension  measurements  with 
the  dropping  pipette  (stalagmometer  or  visco- 
stagonometer)  of  Traube  were  made  on  hop  extracts 
prepared  by  boiling  1  g.  of  the  hops  with  1  1.  of 
2%  Rochelle  salt  for  1  hr.  under  a  reflux  condenser. 
Tnere  is  a  certain  parallelism  between  the  results 
and  these  obtained  by  the  determination  of  the 
bitter  substauces  of  hops  by  Adler's  method  (J., 
1912,  1003),  and  the  surface  tension  method  is 
advantageous  in  following  the  degree  of  extrac- 
tion during  hop  boiling,  since  it  shows  differences 
during  the  later  stages  of  extraction  which  cannot 
be  detected  by  Adler's  method.  Surface  tension 
measurements,  ultra-microscopic  examination,  and 
ultra-filtration  experiments  show  that  the  a-bitter 
acid  (humulone)  is,  in  aqueous  solution,  inter- 
mediate between  a  suspensoid  and  an  emulsoid,  its 
degree  of  dispersion  being  affected  by  the  presence 
of  electrolytes  or  of  other  colloids.  Humulone 
lowers  the  surface  tension  of  water  to  a  greater 
degree  in  presence  of  acid  than  in  presence  of 
alkali.  Since  it  lowers  the  surface  tension  of  water 
strongly,  humulone  tends  to  accumulate  at  the  sur- 
face of  separation  between  the  water  and  air  or 
other  phase.  This  property  is  also  possessed  by 
proteins  and  dextrins,  and  in  conjunction  with  the 
high  internal  friction  of  the  dextrins  and  products 
of  protein-hydrolysis  imparts  head-retention  to 
beer.  During  hop  boiling  the  humulone  undergoes 
a  chemical  change  (resinification)  corresponding 
with  which  there  is  a  rise  of  surface  tension;  the 
change,  which  is  accompanied  by  increase  of  bitter 
flavour,  increases  with  duration  of  boiling  and  with 
the  acidity  of  the  solution.  This  change  is  less 
pronounced  when  the  humulone  is  boiled  with  wort 
than  when  boiled  in  aqueous  solution,  whence  it 
seems  that  the  wort  protein  protects  the  humulone 
to  some  extent.  The  /8-hop  bitter  acid  (lupulone) 
and  the  7-resin  also  possess  the  property  of  lower- 
ing surface  tension  though  to  a  much  less  degree 
than  humulone. — L.  E. 

Beer  wort;  Conditions  requisite  for  head-formation 

by .    W.  Windisch  and  V.  Bermann.     Woch. 

Brau.,  1920,  37,  109—111,  121—125,  129—132, 
137—139,  145—147,  153—155. 

By  using  membrane  filters  (cf.  Zsigmondy  and 
Bachmann,  J.,  1918,  453  a)  differing  in  fineness  of 
porosity,  it  is  possible  to  obtain  an  approximate 
measure  of  the  degree  of  fineness  which  colloidal 
particles  must  possess  in  order  to  affect  the  head- 
formation  of  wort,  etc.  If  wort  which  gives  a 
persistent  head  is  filtered  through  a  membrane 
filter  of  sufficient  fineness,  the  ultra-filtrate  thus 
obtained  gives,  on  shaking,  an  abundant  but  non- 
persistent  head ;  in  this  respect  the  ultra-filtrate 
resembles  a  solution  of  albumoses.  If  the  residue 
on  the  filter  is  washed  free  from  sugars  and  salts, 
dried,  and  treated  with  water,  part  of  it  dissolves 
•(reversible  colloids)  and  part  is  insoluble  (irre- 
versible colloids).      If  the   ultra-filtrate  is   treated 


with  the  soluble  part  of  the  filter  residue  it 
regains  the  power  of  head-retention.  The  soluble 
part  of  the  filter  residue  consists  in  part  of  non- 
coagulable  protein,  but  chiefly  of  non-protein  sub- 
stances, and  it  appears  that  whilst  the  non- 
coagulable  proteins  are  able  to  produce  head,  it  is 
the  non-protein  substances  wdiich  render  the  head 
persistent.  These  non-protein  substances  are  of  a 
carbohydrate  nature.  The  proteins  which  produce 
head  have  a  high  capillary  activity,  whilst  the  non- 
proteins which  render  the  head  persistent  have  a 
low  capillary  activity.  The  authors  have  employed 
the  "  iron  value  "  (analogous  to  the  "  gold  value  " 
of  Zsigmondy,  J.,  1902,  192)  for  characterising  the 
colloids  which  are  responsible  for  head-retention. 
This  "iron  value"  is  measured  by  the  concentra- 
tion of  sodium  chloride  requisite  just  to  produce 
turbidity  or  flocculation  of  a  ferric  hydroxide 
sol  in  the  presence  of  the  colloid.  Of  the  non- 
proteins which  cause  head-retention,  barley  gum 
appears  to  be  the  most  active,  and  there  appears 
to  be  an  optimum  proportion  between  the  protein 
head-producer  and  the  non-protein  which  causes 
head-retention.  By  the  addition  of  a  capillarity 
active  substance  (e.g.,  amyl  or  octyl  alcohol)  which 
lowers  the  surface  tension  of  wort,  the  latter  loses 
the  power  of  head-formation  when  its  surface 
tension  is  sufficiently  reduced,  viz.,  to  38  or  40 
dynes  per  cm. — L.  E. 

Yeast ;  Influence  of  sudden  cooling,  during  or  after 

fermentation,   on    ,   especially  in  respect  of 

subsidence.     H.  Will.     Z.  ges.  Brauw.,  1920,  43, 
49—51,   57—58. 

In  a  brewery  where,  inadvertently,  the  yeast  was 
kept  below  6°  C.  for  34—36  hours,  great  difficulty 
was  subsequently  experienced  with  regard  to  sub- 
sidence, the  beer  remaining  quite  turbid  with 
suspended  yeast;  the  flavour  of  the  beer  also  was 
very  prejudicially  affected.  Experiments  showed 
that  the  subsidence  is  not  affected  by  low  tempera- 
ture (0°  to  -19°  C.)  either  during  or  immediately 
after  fermentation  or  3  or  6  weeks  after  fermenta- 
tion, and  the  difficulty  encountered  at  the  brewery 
must  have  been  due  to  some  other  cause. — L.  E. 

Beer;  Use  of  Bac.  Delbriicki  in  the  preparation  of 

stable  pale  .       H.  Liters.       Z.  ges.  Brauw., 

1920,  43,  51—53,  58—61. 

Acidification  of  the  mash  and  wort  by  means  of  Buc. 
Delbriicki  (Windisch,  J.,  1913,  986),  in  the  prepara- 
tion of  pale  beer,  improves  the  colour  and  flavour 
of  the  beer,  especially  where  brewing  water  of  liigh 
carbonate-content  is  used.  To  restrict  the  protein- 
content  of  the  beer  as  far  as  consistent  with  head- 
retention  and  palate-fulness,  it  is  advisable  to 
acidify  the  wort  rather  than  the  mash.  A  small 
proportion  of  wort  of  about  14°  Bllg.  is  treated  at 
50°  C.  with  a  pure  culture  of  the  organism,  an 
acidity  equivalent  to  1'5 — 1"6%  of  lactic  acid  being 
obtained  in  12  hrs.  Sufficient  of  this  acidified  wort 
is  added  to  the  main  mash  to  neutralise  the  car- 
bonate of  the  water,  and  water  softened  by  boiling 
is  used  for  sparging.  The  bulk  of  the  acidified  wort 
is  added  gradually  to  the  main  wort  during  the 
whole  drainage  process,  the  amount  so  added  (8  hi. 
per  brew  of  180  hi.  of  12%  wort)  being  such  that 
the  wort,  after  coagulation  of  the  protein,  has  an 
acidity,  pg-6'2,  at  which  maximum  protein  coagula- 
tion is  obtained.  The  finished  beer  has  a  slightly 
higher  acidity  (ph=4'0 — 4"2)  than  beer  prepared  in 
the  ordinary  way  (ph  =  4"3 — 4'4)  and  is  characterised 
by  brilliance,  good  head-retention,  and  flavour.  It 
also  possesses  very  high  mechanical  as  well  as 
biological  stability,  being  unaffected  by  strong 
mechanical  agitation.  The  loss  of  extract  involved 
in  acidification  renders  the  process  too  costly  for 
ordinarv  use. — L.  E. 
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8ceekarin  and  dulcin  m  bear;   Vetection  of . 

v    Baumann.   Z.  ges  Brauw.,  1990,  43, 187— 139. 

f*oa  t!n»  detection  of  saccharin  ami  dulcin  in  beer 
the  mot  hoi  I  proposed  by  Tortelli  and  Piazza  (J., 
1327)  gives  satisfactory  results,  but  tlio 
inn  isolated  is  liable  to  be  contaminated 
irith  impurities  which  prevent  its  crystallisation; 
this  difficult;  is   avoided  as  follows: — The  i. 

barin  (from  1  I.  of  beer)  left  on  distilling  the 
alber-petroleum  spirit  solution  (foe.  eit.)  is  dis- 
tolred  in  alcohol  and  treated  with  a  few  drops  of 
.urn  hydroxide  solution  and  then  with  a  feu 
I  : 1 1 1 1  chloride  solution  and  two  or  three 
times  tins  quantity  of  water,  shaken  with 
petroleum  spirit,  and  the  solution   is  distilled  until 

Mim  alcohol,  cooled,  acidified   with  3     1  e.c. 

of  10%  sulphuric   arid   and   again  extracted  3  or  4 
with     the    mixture    ol     ether    and    petroleum 

spirit.  This  extract  is  washed  with  a  little  water 
to  remove  acid  and  filtered;  on  evaporating  the 
filtrate  i»  vacuo  at  the  ordinary  temperature  the 
tin  harm  is  obtained  crystalline  and  almost  white. 
The  authors  have  isolated  saccharin  ami  dulcin 
from  beer  to  winch  '.hi  nag.  saccharin  and  in  tag. 
dulcin  or  It)  mg.  of  Baccharin  and  90  nig.  dulcin 
had  been  added  per  litre. — L.  10. 

nr  of  the  blue  "  casse  "  of .    A 

Piedallu,    1*.    Malvesin,    and    I..    Grandchamp, 
Compter  rend..  1920,  170,  1129—1181. 

Oivobn  in  an  extremely  finely  divided  condition, 
obtained,  for  instance,  by  forcing  it  through  a 
porcelain  filter  candle  under  pressure,  when  passed 
through  wine  damaged  by  blue  "  casse  "  is  capable 
of  rapidly  oxidising  the  ferrous  salts  present  in 
such  nine  to  ferric  salts.  By  this  means  the  iron 
may  be  eliminated,  being  preoipitated  in  its  ferrio 
state  by  the  tannins  present,  and  such  wine  after 
clarification  is  not  liable  to  further  "  casse." 

— W.  G. 

Alcohol  and  xcater;   Vapour  composition   of  mix- 
tures  of  .       W.   K.  Lewis.       J.   Ind.   Eng. 

Chem.,  1920,  12,  496-^99. 

The  results  obtained  by  AVrcwsky  (Z.  physik. 
Chem.,  1912,  81,  1)  have  been  recalculated  and 
extended  by  extrapolation,  and  the  data  expressed 
graphically  in  diagrams  so  as  to  be  applicable  to  the 
conditions  of  industrial  distillation.  (Cf.  J.C.S., 
July.)— C.  A    M 

Fermentation;   Sensitiveness  of  yeast  to  the 

Pb    value.     H.  von  Euler  and  S.  Heintze.     Ark. 
Kemi,  1917,  7,  No.  21,  1—21. 

Yrast  fermentation  of  sucrose  and  dextrose  occurs 
with  a  maximum  velocity  in  solution  of  acidity 
represented  by  Ph=5.  In  the  presence  of  yeast 
water  or  asparagin  the  maximum  velocity  is  at  the 
same  point,  but  is  very  much  greater  than  in  solu- 
tions  which    contain    no   nutritive    nitrogen    c - 

pounds.     Oxalic  acid  in  solutions  up  to  0-02"  V   is 
not  a  yeast  poison  nor  is  chromic    acid  in  dilute 
>ns.    (Cf.  J.C.S.,  July.)— J.  F.  8. 

Saccharose   [invertase'];   Influence   of  temperature 

unit  acidity  on  the  formation  of  .     H.  von 

Euler  and  O.  Svanberg.  Ark.  Komi,  1917,  7, 
23,  1—32. 
The  optimum  formation  of  invertase  from  yeast 
occurs  at  20°— 30°  C.  ;  at  35°  there  is  no  further 
formation.  At  acidity  pa  =2  tho  formation  of 
ise  is  disturbed,  but  at  pn  =6—7  there  is  a 
strong  formation  which  amounts  to  90%  of  that 
under  the  optimum  conditions  of  acidity  .—J.  F.  S. 

rase  [invertase];  Temperature  sensitiveness 

°f  ■       H.  von  Kuler  and  I.  Laurin.       Ark. 

Kemi,  1917,  7,  No.  2-1,  1—30. 
Thb  activity  of  invertase  is  decreased  bv  one  half 


on  beating  to  59°  C. ;  at  this  temperature  it  has  an 
niai  tivation  constant,  fc=5xl0"\  '1  lie  minimum 
temperature  sensitiveness  of  invertase  lies  at  an 
acidity  pa  =4 — 5,  and  this  point  is  the  position  of 
optimum  enzyme  activity.  The  temperature 
Sensitiveness  of  separated  invertase  is  a  little  lest 
than  that  of  the  non-separated  eiizvme  due  to  a 
protecting  action  of  tho  cell.  Invertaso  from 
bottom  yeast  has  a  smaller  temperature  sensitive- 
ii. ea  (about  9°)  than  that  from  top  yeast.  (Cf. 
ITS.,  July.)— J.   P.   S  K 

Catalan  from  PhyUostaehys  mitis,  Kir.  Chemical 
kinetics  of  eatalase  I.  E.  Yamasaki.  Sci  Rep 
Tdhoku  Imp.  Univ.,  1920,  9,  1.1 

A  catai.ase  prepared  from  an  edible  sprout  of  a 
species  of  bamboo,  PhyUostaehys  mitis,  Riv.,  de- 
composes hydrogen  peroxide  with  a  velocity  which 
steadily  decreases  during  the  reaction.  The  enzyme 
is  prepared  by  crushing  the  plant  with  water 
saturated  with  toluene  and  after  24  hrs.  pressing 
and  treating  the  filtrate  with  absolute  alcohol 
(Cf.  J.O.S.,  i.,  453.)— J.  F.  8. 

Mil hiil  alcohol.     Schryver  and  AYood.     See  XX 

Patents. 

Soft  diinki  [non-intoxicating  beverages'];  Process 

of    producing    .       A.     L.     Straus.       U.S.P 

1,337,027,  13.4.20.  Appl.,  14.11.19. 
Bekb  that  has  undergone  alcoholic  fermentation  is 
boiled  to  remove  alcohol.  The  residue  is  mixed 
with  water  and  treated  with  an  agent  to  produce  a 
bitter  flavour  and  with  a  foam-producing  material, 
or  it  is  treated  with  sufficient  citric  acid  to  produce 
a  pungent  taste.  In  either  case  it  is  further 
treated  with  a  carbohydrate  sweetening  material, 
salt  and  hops.  Tho  product  is  fermented  to  an 
alcohol  content  of  less  than  05%,  fined,  carbonated, 
and  filtered;  it  may  be  carbonated  and  filtered  a 
second  time,  if  desirable,  and  is  finally  carbonated 
again. — L.  E. 

Beverages;    Process  for   making    non-intoxicating 

.       W.   "Wilhclmy,  sen.        U.S.P.   1,338,803, 

4.5.20.     Appl.,  17.5.19. 

A  mixture  of  about  500  lb.  of  ground,  pale  malt 
and  about  300  lb.  of  ground  caramel  malt  is 
mashed  with  about  18  brls.  of  water  at  77°  F. 
(25°  C.)  and  boiled  for  a  short  time.  After  settling 
the  wort  is  drawn  off,  mixed  with  about  85  brls.  of 
boiling  water,  boiled,  treated  with  pre-determined 
quantities  of  hops  during  boiling  and  sufficient 
water  to  mako  100  brls.  after  boiling.  The  liquor 
is  then  drained  (from  the  spent  hops  etc.),  cooled 
to  about  68°  F.  (20°  C),  pitched  with  yeast  (i  lb. 
per  brl.),  and  allowed  to  ferment  for  about  36  hrs. 
The  brew  is  allowed  to  cool  and  stand  for  a  specified 
period,  treated  with  a  body-giving  substance,  and 
then  carbonated. — L.  E. 

Yeast;  Manufacture  of with  little  or  no  pro- 

il int ion  of  alcohol.  Verein  der  Spiritus-Fabri- 
kanten  in  Deutschland.  G.P.  304,243,  24.4.15. 
Addition  to  303,222  (J.,  1920,  345  a). 

The  nutrient  solution  in  which  the  yeast  is  pitched 
contains  a  mineral  salt  from  which  the  acid  is 
liberated  by  the  yeast,  and  this  acid  combines  with 
the  alkali  (e.g.  ammonia)  or  alkaline  salts  present 
in  the  inflowing  nutrient  solution. — J.  H.  L. 

Cellulosic  materials;  Sacchaiifiralion  of  with 

simultaneous    recovery    of    citrate-soluble    phos- 
phate.      Chem.    Fahr.    Rhenania    A.-G.,    F.    L. 
Schmidt  and  G.   A.    Voerkelius.     G.   P.  316,690, 
25.12.17.     Addition   to  305,120  (J.,    L919.  896a). 
(See  also  Ger.  Pat,  301,400;  J.,  1920,  309  a.) 
'I'ii k  hydrolysis  of  the  cellulose  ester  and  the  solu- 
tion of  the  phosphate  arc  effected  by  a  short  boiling 
in   concentrated  solution,   r.;;.,  with  2—4  parts  of 
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water  for  one  part  of  wood  originally  taken.  A  10% 
solution  of  sugar  is  thus  obtained.  Preferably  only 
so  much  phosphate  is  used  as  will  yield  the  amount 
of  free  phosphoric  acid  necessary  to  saccharify  tho 
wood  dextrins. — J.  H.  L. 


XIXa-FOODS. 

Milk  analysis.     G.  Arubuhl  and  H.  Weiss.     Mitt. 

L,ebeiismiuelunters.        Hyg.,     1919,    10,    53 — 75. 

(Jheui.  Zentr.,  1919,  90,  IV.,  191—192. 
Preparation  uf  serum  for  refractometer  measure- 
ments.— The  reagent  is  prepared  by  dissolving 
125  g.  of  mercuric  chloride  in  about  75  c.c.  of  warm 
30  /„  hydrochloric  acid  and  then  diluting  the  solu- 
tion to  1UU  c.c.  with  the  same  strength  acid;  0'3  c.c. 
ot  the  reagent  mixed  with  30  c.c.  ol  water  should 
give  a  refractometer  reading  of  exactly  20°.  Milk 
serum  is  obtained  by  mixing  30  c.c.  of  milk  with 
03  c.c.  of  the  reagent,  and  filtering  the  mixture. 
The  quantity  of  added  water  in  a  milk  calculated 
from  the  refraction  of  the  serum  agrees  with  tho 
amount  actually  present  if  this  does  not  exceed 
35%;  with  from  40  to  60%  of  added  water  the  re- 
sults are  25 — 4'5%  too  low.  The  refractions  of 
serums  prepared  with  mercury  chloride  are  usually 
3'0° — 3"4°  higher  than  those  of  serums  prepared 
with  calcium  chloride,  but  the  difference  is  less  in 
the  case  of  sour  milks. 

Detection  of  nitrates  in  milk. — The  method  de- 
scribed by  Tillmans  and  Splittgerber  (J.,  1912,  249) 
is  trustworthy,  but  not  that  of  Tillmans  (ibid.,  1911, 
44).  The  test  may  be  applied  to  the  mercury 
chloride  serum  obtained  as  described  above; 
nitrates  are  decomposed  gradually  in  milk  and 
about  one-half  of  the  quantity  may  disappear 
within  one  month.  The  reagents  themselves  and 
the  filter  paper  used  must  be  tested  for  nitrates. 

— W.  P.  S. 

Butter  and  margarine;  Detection  of  coal-tar  dyes  in 
.   G.  Van  B.  Gilmour.   Analyst,  1920,  45,  173. 

About  1  c.c.  of  the  clear  filtered  fat  is  heated  in  a 
test-tube  at  185°  C.  and  shaken  occasionally ;  in  the 
absence  of  coal-tar  dyes  the  fat  will  become  colour- 
less within  10  miss.,  but  in  their  presence  the  fat 
remains  coloured.  The  fat  must  be  separated  pre- 
viously at  a  moderately  low  temperature  since 
butter  fat  separated  (from  curd,  etc.)  at  above  100° 
C.  does  not  become  colourless  when  heated  at 
185°  C— W.  P.  S. 

Cellulose  as  cattle  fodder;  Use  of .     F.  Scurti 

and  G.  Morbelli.  Staz.  Sper.  Agrar.  Ital.,  1919, 
52,  238—265.  Chem.  Zentr.,  1919,  90,  IV.,  1112— 
1113. 
Maize  cobs  contained  3S'6%  of  crude  cellulose, 
1'75%  of  crude  proteins,  and  46'3%  of  substances 
soluble  in  dilute  hydrochloric  acid.  By  digesting 
the  cellulose  for  2  hrs.  with  10  pts.  of  0125— 2"5% 
sulphuric  acid  452 — 53'3%  of  the  cellulose  was  dis- 
solved, of  which  32'96 — 47'5  consisted  of  reducing 
•sugars  calculated  as  dextrose.  The  residue  consisted 
mainly  (up  to  74%)  of  cellulose.  The  best  results 
were  obtained  when  the  quantity  of  acid  was  4% 
of  that  of  the  material.  Reduction  of  the  amount 
of  liquid  or  of  the  acidity,  or  increase  of  the  pres- 
sure to  5  or  10  atm.  caused  reversal  of  the  hydro- 
lysis. The  yield  of  sugars  was  also  reduced  by  re- 
ducing the  period*  of  hydrolysis  to  1  hr.  or  prolong- 
ing it  beyond  2  hrs.  The  soluble  carbohydrates 
contained  dextrose,  arabinose,  and  xylose. 

— C.  A.  M. 

llice  chaff.     Scurti  and  Zay.     See  II  b. 

Mineral  waters.  Baughman  and  Skinner.   See  VII. 


Patents. 

Preserving  organic  materials  [e.g.,  foodstuffs'].  R. 
Pape.     E.P.  142,169,  24.1.19. 

Organic  material,  e.g.,  a  foodstuff  such  as  milk,  is 
heated  at  70°  C.  or  at  98°— 100°  C,  and  at  the  same 
time  is  subjected  to  a  gaseous  pressure  of  2  atm.  or 
more  during  the  whole  period  of  heating.  During 
the  heating  the  material  is  kept  in  a  state  of  agita- 
tion to  increase  the  amount  of  gas  dissolved  and  to 
prevent  superheating.  In  order  to  maintain  the 
original  taste,  smell,  and  colour  of  the  material  the 
heating  may  be  conducted  at  40° — 60°  C.  and  the 
gases  introduced  heated  to  250° — 350°  C,  or,  con- 
versely, the  material  may  be  at  a  high  temperature 
— say  120°  C. — and  the  gases  introduced  at  a  low 
temperature — say  20°  C. — J.  H.  J. 

Eggs;  Method  of  preserving  .       H.  J.  N.  H. 

Kessener  and  N.  L.  Sohngen.  G.P.  312,505, 
17.3.17. 

Eggs  are  coated  with  a  solution  of  cellulose  acetate 
in  ethyl  acetate;  the  coating  does  not  affect  the 
taste  or  vitality  of  the  eggs. — W.  P.  S. 

Beverage  extract;  Solid  soluble and  process  of 

manufacturing  same.  J.  K.  Lippen,  Assr.  to 
Postum  Cereal  Co.  TJ.S.P.  1,338,231,  27.4.20. 
Appl.,  1.4.18. 

Sorghum  grains  are  flaked  and  the  flour  is  separ- 
ated, dextrinised,  and  re-mixed  with  the  flakes. 
Dextr'Tiised  wheat  and  barley  flours,  rye  middlings, 
and  molasses  are  added,  and  the  mixture  is  roasted 
at  a  caramelising  temperature.  The  product  is 
extracted  with  water,  and  the  solution  evaporated 
to  dryness. — J.  H.  J. 

Fruit-juices;    Process    of    treating .      F.    L. 

Dunlap  and  R.  A.  Kuever.  U.S.  Pat.  1,338,684, 
4.5.20.     Appl.,  24.9.18. 

A  proteolytic  enzyme  active  in  slightly  acid  media 
is  added  to  citrus  fruit  juice,  which  is  then  heated 
sufficiently  long  to  enable  the  enzyme  to  digest  the 
proteins  of  the  juice. — J.  H.  J. 

Drying  fruits,  vegetables,  and  other  substances; 
Method  of  and  apparatus  for  .  G.  H.  Ben- 
jamin.    U.S.P.  1,339,092,  4.5.20.     Appl.,  16.4.17. 

Substances  to  be  partially  dried  are  subjected 
simultaneously  to  the  action  of  radiant  heat,  elec- 
tric light  rays  of  controlled  intensity,  and  a  moving 
atmosphere  of  controlled  temperature  and  humidity. 

—J.  H.  J. 

Dried  potatoes;   Process  for  preparing .     J. 

Carpzow.  G.P.  318,980,  7.5.15. 
Potatoes  are  washed,  peeled,  finely-divided, 
covered  with  a  layer  of  vegetable  mucilage,  and 
dried  at  a  temperature  which  will  not  affect  the 
starch.  The  coating  prevents  darkening  of  the 
potatoes. — C.  A.  M. 

Syrup;  Preparation  of  non-crystallising  edible . 

R.  Schomann.     G.P.  (a)  317,185,  27.6.18,  and  (b) 

317,530,  3.8.18. 
(a)  A  non-crystallising  syrup  is  made  by  concen- 
rating  below  100°  C.  starch  milk  to  a  starch  content 
of  5 — 10%,  and  mixing  with  beet  molasses,  etc.,  '.n 
such  proportion  that  the  mixture  contains  about 
66%  of  soluble  solid  matter.  Both  the  starch  and 
the  pectin  of  the  potatoes  impart  consistency  to  the 
syrup,  (b)  Potato  shavings  or  potato  meal  are 
added  to  the  molasses  and  the  starch  is  converted 
into  starch  paste  by  heating  at  65° — 70°  C. 

— G.  F.  M. 

Syrux>s;  Production  of  non-crystalline  table  . 

R.  Schomann.    G.P.  318,795,  4.7.18.    Addition  to 

317,165  (preceding). 
Potatoes  are  steamed  and  so  strongly  pressed  as  to 
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yield  B  juice  containing  B — 10  "I  starch.  The. 
juice,  .11 1 .  i  evaporation  tit  a  tempi  uature  Uduv, 
iry,  is  treated  with  such  a  quantity 
ui  beet  sugar,  or  concentrated  juioe  or  molasses. 
that  the  mixture  containa  nol  more  than  (M%  of 
aoluble  dry  substance.-  .1.  II.  L. 

Leguminous  vegttablts;  Process  for  rendering 

easily  cooked.      11.   Liithje.     G.P.   :U8,568, 
18.11.16. 

nrc  treated  -'it  the  ordinary  temperature 
,<r  far  '■•  low  1  he  boiling  tempe  I  ion 

of  en ust ic  alkali  nr  ammonia,  01  with  gaseous  am- 
monia, and  tin-  water  content  then  reduced  to  that 
of  ordinary  commercial  products.— C.  A.  M. 

'te,  or  the  like;  Apparatus  for  grind- 

in, 1    in-    mixing   .      C.    Postranecky.      I'M'. 

13,612,  3.6.14. 

1  dm/  chocolate;  Process  and  apparatus  for 

manufacture   uf  .     F.    E.    Whitburn.      E.P. 

141,963,  31.6.19. 

/'     lerving     animal     and     vegetable     substances; 

Method  and  apparatus  for .    K.  G,  (Talk  and 

K.   M.  Frankel.     E.P.   123,073,  30.1.19.     Com-., 
30.1.19.  * 

S.P.  1,309,357  of  1919;  J.,  1919,  651a. 

MM  product:  Condensed S.  M.  Dick.    E.P. 

141,763,  8.3.18. 

See  U.S. P.  1  •-,->S,996— 7  of  1918;  J.,  1918,  320a. 


XIXb-WATER  PURIFICATION;  SANITATION. 

the  activated  sludge  process; 

Action   a/  the  bacteria   uf  the  flora   of  on 

P.   Courniont  and   A.   Rochaix. 
C'ompus  rend.,  1920,  I/O,  1184-  I 

the  flora  of  sewage  purified  by  the 
activated  sludge  process  exert  a  marked  fermenting 
action  on  carbohydrates,  the  activity  varying  with 
the  -p..  ies.     W.  (•. 

Patent. 

Scale  anil  tlie  like  on  citrus  trees;  Process  of  destroy- 
II.  Blumenberg.      U.S. P.  1,337,538, 
20.4.20.     Appl.,  2ti.12.Ki. 

infested  trees  nro  treated  with  a  compound 
o:  hydrogen  and  an  element  of  the  phosphorus 
group,  except  nitrogen  ami  boron. — J.  H.  J. 


XX.— ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES ;   ESSENTIAL  OILS. 

•  /  ;  Bapp's  method  for  determination  of 
.     A.   oeiduachka   and  L.   Wolf.     Btiddtsch. 

b.-Zeit.,  1920,  60,  142—113.  Cheui.  Zentr., 
1920,  91,  II.,  5KI—  582. 

Low  results  by  Rapp*s  method  for  estimation  of 
alkaloids  (.)..  1919,  336a)  caused  by  partial  absorp- 
tion of  the  chloroform  by  the  plaster  of  Paris  paste, 
may  lx>  prevented  by  mixing  sand  or  powdered  glass 
with  the  paste.  For  the  assay  of  cinchona  I. ark, 
3  g.  is  heated  with  15  c.c.  JV/2  hydrochloric  acid  on 
ater  hath  for  10  mins.,  cooled,  agitated  for  5- 
mills,  with  60  c.c.  of  chloroform  and  3  c.c.  oi  20 
sodium  hydroxide,  and  then  for  1  inin.  with  30— 
35  g.  of  plaster  of  Paris.  The  chloroform,  after 
•ion,  is  filtered  and  50  c.c.  is  shaken  for 
1  min.    with   12'5  c.c.   of  N 1 10   hydrochloric  acid, 


diluted  with  L2'fi  c.o.  of  water,  and  90  o.o.  of  the 
mixture  finally   titrated    uith    V  /  Id   potassium   hy- 
droxide;    the    percentage   of    quinine   is   given    by 
\    hi  KOH)309    2.    In  1 1 .  i    Seme* 

strychni  it  is  sometimes  difficult  to  obtain  a  i  lear 
chloroform  solution,  even  after  repeated  extrai  i  iona" 
with  benaene.     ii»'  alkaloid  solution   in 

ether-chloroform  is  evoporaf  -1  to  small  hulk, 
i  reated  with  26  o  c.  of  chloroform,  and  shaken  with 
20  i.e.  of  i  leid.       Ai  ter  clai  ifii 

ution  is  passed  th Ii  a  filter  hall  ailed  with 

moistened     planter    "I     fins,     14    e.e.    of     I  he    clear 

1  ui'  mixed  with  ;t  c.c.  oi  L6  sodium 
hydroxide  and  shaken  fur  ;f  mins.  with  70  e.e.  of 
chloroform  and  26    30g.ol  ter  i     Paris.    60  c.c. 

of    this    solution,    after    clarification,    is    61 

shaken  with   12  c.c.  of  N I  In  sulphuric  acid,  diluted 
with   12  e.e    ui   water,  and  ^a  e.e.  iii   this  mixture 
titrated  with  J7/10  sodium  hydroxide.     Th 
rentage    of    alkaloid    is   equal    to    (lo-c.c.    iV/10 
NaOH)3  64  +  5.— W.  J.  W. 

Quinine;   Determination    of  .     C.    Bamberger. 

Pharm.  Zentr.,  1920,  61,  257—259,  207—270. 

The  following  method  yields  rosults  which  agree 
with   those  obtained   by   bhe  Swiss  Pharmacopoeia 

method    which    is    known    to    be    trustworthy    (the 

German    Pharmacopoeia    method    is   unreliable):  — 

25  g.  of  cinchona  hark  is  warmed  on  a  water-hath 
for  10  mins.  with  2  c.c.  of  hydrochloric  acid  and 
20  c.c.  of  water,  then  cooled  and  shaken  with  a 
mixture  of  25  g.  of  chloroform  and  50  g.  of  ether. 
.">  g.  of  sodium  hydroxide  is  then  added,  the  mixture 
shaken  thoroughly  for  3  mins.,  and  50  g.  of 
crystallised  calcium  sulphate  is  added;  when  this 
lias  Battled,  60  g.  of  the  clear  chloroform-ether 
solution  is  transferred  to  a  separating  funnel  and 
shaken  out  twice  with  5  c.c.  of  N / 10  hydrochloric 
acid  and  twice  with  10  c.c.  of  water.  The  united 
extracts  are  titrated  with  2V/10  potassium 
hvdroxido  solution,  using  methyl-red  as  indicator. 
(Cf.  Freriehs  and  Mannheim,  J.,  1915,  1070;  Rapp 
and  Dietrich,  J.,  1918,  336  A.)— W.   P.  S. 

Salvarsan;  Composition  of  .       R.  G.  Fargher 

and  P.  L.  Pyrnan.     Chom.  Soc.  Trans.,  1920,  117, 
370—377. 

Salvarsan  precipitated  from  methyl  alcoholic 
solution  by  means  of  ether  contains  no  combined 
I  alcohol  as  suggested  by  Kober  (J.  Amer. 
Chem.  Soc,  1919,  41,  442).  When  precipitated  by 
means  of  acetone,  however,  it  cunt  a  ins  one  molecular 
proportion  of  that  substance.  Commercial  salvar- 
san contains  a  considerable  proportion  of  sulphur, 
2 — 3%  in  extreme  cases,  which  is  not  disclosed  in 
the  reputed  formula.  The  authors  consider  that, 
i  least  in  part,  this  minis  in  the  form  of  a 
stilphanma-group,  -NH.SOaH,  whilst  some  may  bo 
directly  attached  to  ai  eni  .  or  be  present  in 
physical  association  with  the  salvarsan.  Pure 
salvarsan,  as  distinct  from  the  commercial  product, 
was  obtained  by  the  reduction  of  3-nitro-4-hydroxy- 
phenylarsinic  acid  in  alkaline  solution  with  just 
sufficient  hydrosulphite  to  reduce  the  nitro-group. 
The  resulting  amine  was  purified  bj  the  method  of 
Ehrlieh  and  Bertheim  (J.,  1912,407)  and  was  further 
reduced  to  the  arsenobenzene  by  means  of  hypo- 
phosphorona  acid  in  presence  of  potassium  ioo1 

ttlvst,   the   precipitated   base   being    then  con- 
verted into  its  dihydrochloride. — G.  F.  M. 

Arsanilic  acid;  Preparation  of  primary .    H.  C. 

Cheetham  and  J.  H.  Schmidt.     J.  Amer.  Chem. 
.  1920,  42,  828—829. 

By  heating  a  mixture  of  dry  arsenic  acid  (}  g.-mol.) 
and  aniline  (j  g.-mol.)  for  12  hrs.  at  150°— 160°  C. 
a  good  yield  of  arsanilic  acid  (26%  of  the  pure  rc- 
crystalliscd  substance)  can  lie  obtained  and  90%  of 
the  excess  aniline  can  be  easily  recovered. — J.  K. 
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Arsenic;  Organic  compounds  of .    A.  McKenzie 

and  J.  K.  Wood.  Chem.  Soc.  Trans.,  1920,  117, 
406—415. 
Ethoxvdichloroarsine,  b.p.  145° — 146°  C.  at 
751  mm.,  and  diethoxyehloroarsine,  b.p.  64° — 
65°  C.  at  20  mm.,  were  obtained  by  the  action  of 
one  and  two  mols.  respectively  of  sodium  ethoxide 
on  arsenious  chloride.  Ethyldichloroarsine  was 
obtained  from  arsenious  oxide  through  ethyldi- 
iodoarsine  and  ethylarsenious  oxide.  For  the  pre- 
paration of  diphenylcyanoarsine,  diphenylchloro- 
arsine  was  treated  with  sodium  hj'droxide  solution, 
whereby  an  almost  theoretical  yield  of  diphenyl- 
arsenious  oxide  was  obtained.  This  was  heated 
at  120° — 160°  C,  and  dry  hydrogen  cyanide  was 
passed  into  the  molten  material  for  5  hrs.  The 
yield  of  crude  product  is  almost  theoretical.  The 
pure  substance  has  m.p.  31°— 32°  C— G.  F.  M. 

Benzoic  acid  and  its  derivatives;  Volatility  of 

in  steam.    N.  V.  Sidgwick.     Chem.  Soc.  Trans., 
1920,  117,  396—406. 

The  volatility  in  steam  of  benzoic  acid  and  some  of 
its  derivatives  was  determined  by  passing  steam 
through  a  mixture  of  the  acid  and  water  contained 
in  two  120  c.c.  flasks  heated  in  a  glycerin  bath  and 
arranged  in  series  with  one  another  and  with  a 
Kjeldahl  trap  leading  to  the  condenser.  The  steam 
connections,  the  upper  parts  of  the  flasks,  and  the 
trap  were  all  lagged  to  prevent  condensation.  The 
following  are  some  of  the  results  :  — 

Percentage         Vapour         Relative    ' 

in  pressure  in  vap. 

distillate.       mm.  x  100.      pressure. 

Benzoic  acid       1006  ..     112-9  ..       1-0 

Phenylacetic  acid  . .         . .  0-294  . .       29-55  . .       0-262 

Toluic  acid  — ortho       . .         . .  0-904  . .       97-0  . .       4-49 

— meta        . .         . .  0-604  . .       60-7  . .       2-81 

— para         ..         ..  0-215  ..       21-6  ..       1-0 
Hydroxybenzoic  acid  — ortho 
— meta 
— para 

The  relative  vapour  pressure  above  is  referred  to 
the  para-acid  as  unity,  except  that  phenylacetic 
acid  is  referred  to  benzoic  acid. — G.  F.  M. 

Chlorobenzenes;   Analysis   of   industrial  .     F. 

Bourion  and  C.  Courtois.     Comptes  rend.,  1920, 

170,  1115—1117. 
The  method  previously  given  (J.,  1920,  425  a)  for 
the  analysis  of  industrial  chlorobenzenes  is  slightly 
modified  to  allow  of  a  more  accurate  determination 
of  the  percentage  of  polychlorobenzenes.  A  sample 
of  the  chlorobenzene  is  distilled  at  160°  C.  and  the 
density  at  40°  C.  of  the  residue  which  does  not  pass 
over  is  determined.  By  means  of  this  value  and 
formulae  given  it  is  possible  to  calculate  the  per- 
centage of  polychlorobenzenes  present. — W.  G. 

Methyl  chlorosulphonate ;  Action  of  water  on . 

J.  Guyot  and  L.  J.  Simon.     Comptes  rend.,  1920, 
170,  326—328. 
The  action  of  water  on  methyl  chlorosulphonate  is 
regulated  by  three  main  changes,  thus  :  — 

S02C1.0CH,  +  2H20  =  H2S04+HCl  +  CH3OH; 

S02C1.0CHs  +  H„0  =  H,SO.  +  CH,Cl ; 

S02C1.0CH3  +  h;o  =  CH3HS01  +  HC1; 

there  being  under  some  conditions  two  subsidiary 

changes :  — 

HCl  +  CH3OH  =  CH3Cl+H,0 ; 
CH3HSO.,  +  CH3OH  =  H.SO,  +  (CH,)20. 
The  final  equilibrium  depends  on  the  relative 
amounts  of  water  and  chlorosulphonate  present. 
The  primary  change  is  the  one  which  produces 
methyl  hydrogen  sulphate,  but  with  excess  of  water 
this  compound  is  further  decomposed,  this  latter 
action  being,  however,  reversible.  When  the 
amount  of  water  diminishes  the  concentration  of 
the  acids  becomes  important,  the  esterification  of 
the  methyl  alcohol,  with  the  consequent  formation 
of  methyl  chloride,  becoming  the  most  important 
change. — W.  G. 


Halogenhydrins;   Preparation   of  .      J.    Read 

and  M.  M.  Williams.     Chem.  Soc.  Trans.,  1920, 
117,  359—362. 

Chlorine  or  bromine  water  may  be  used  as  a  source 
of  hypochlorous  or  hypobromous  acid  for  the  prepa- 
ration of  halogenhydrins  from  ethylenic  compounds. 
Ethylene  bromohydrin,  for  example,  is  obtained  by 
leading  ethylene  and  air  saturated  with  bromine 
vapour  through  two  perforated  bulbs  fixed  a  short 
distance  apart  in  ice-cooled  water  which  is  kept  in 
continual  agitation.  The  operation  may  be  con- 
tinued until  the  solution  contains  over  14%  of 
bromohydrin.  A  proportion  of  ethylene  dibromide, 
corresponding  to  about  27%  of  the  bromine  used,  is 
formed  as  a  by-product,  but  in  the  case  of  the 
chlorohydrin  the  amount  of  dichloride  formed 
appears  to  be  substantially  less  (cf.  Gomberg,  J., 
1919,  923  a).— G.  F.  M. 

Ethers;  Catalytic  preparation  by  the  dry  way  of 

certain .    A.  Mailhe  and  F.  de  Godon.    Bull. 

Soc.  Chim.,  1920,  27,  328—330.       (See  J.,  1919, 
926a  ;  1920,  247  A.) 

Allyl  alcohol  vapour  when  passed  over  calcined 
alum  at  185°— 190°  C.  gives  a  30  %  yield  of  allyl 
ether.  If  the  allyl  alcohol  is  mixed  with  methyl 
alcohol  or  its  higher  homologues  the  main  product 
is  still  allyl  ether,  although  a  certain  amount  of  the 
mixed  ether  is  obtained.    (Cf.  J.C.S.,  July.) 

— W.  G. 

Amines;   Preparation    of  by    catalysis.      A. 

Mailhe.     Comptes  rend.,  1920,  170,  1120—1123. 

Aldazines  undergo  hydrogenation  when  passed  with 
hydrogen  over  reduced  nickel  at  140° — 160°  C, 
giving  the  corresponding  primary  and  secondary 
amines,  the  relative  proportions  of  the  two  amines 
obtained  varying  with  the  temperature  of  hydro- 
genation and  the  aldazine  used.  The  method  has 
been  applied  to  the  preparation  of  ethyl-,  isobutyl-, 
and  isoamyl-amines. — W.  G. 

Hydrogenation;     Catalytic    with    protected 

hydrosols.     E.  K.  Rideal.     J.  Amer.  Chem.  Soc., 
1920,  42,  749—756. 

Protecting  colloids,  such  as  gum  arabic,  function 
as  peptising  agents  in  catalytic  hydrogenation  by 
colloidal  platinum  and  palladium.  The  addition  of 
a  little  colloidal  palladium  to  colloidal  platinum 
greatly  enhances  the  activity  of  the  latter.  (Cf. 
J.C.S.,  ii.,  364.)— J.  F.  S. 

Catalytic  actions  at  solid  surfaces.  III.  Hydro- 
genation of  acetaldehyde  and  the  dehydrogena- 
tion  of  ethyl  alcohol  in  the  presence  of  finely 
divided,  metals.  E.  F.  Armstrong  and  T.  P. 
Hilditch.  Proc.  Roy.  Soc.,  1920,  a,  97,  259—264. 
(Cf.  J.,  1919,  780  a;  1920,  163  a.) 

Acetaldehyde  is  converted  into  ethyl  alcohol,  when 
passed  with  hydrogen  over  finely  divided  copper  or 
nickel  at  120°— 300°  C.  With  copper  the  yield 
of  alcohol  is  8~-6%  at  200°,  and  33'7%  at  300°  C, 
whilst  with  nickel  at  120°— 150°  C.  it  is  53'6%.  In 
the  presence  of  copper  at  295° — 300°  C.  a  yield  of 
95%  aldehyde  may  be  obtained  from  alcohol.  The 
presence  of  a  little  water  in  the  alcohol  improves 
the  yield  of  aldehyde  relatively  to  that  of  hydrogen. 
Small  quantities  (1 — 2%)  of  by-products,  n-butyric 
aldehyde,  crotonic  aldehyde,  and  ethyl  acetate,  are 
always  obtained.  The  presence  of  small  quantities 
of  water  protects  aldehyde  from  hydrogenation  and 
in  some  cases  entirely  prevents  the  reaction.  (Cf. 
J.C.S.,  July.)— J.  F.'  S. 

Methyl    alcohol;    Determination   of   .       S.    B. 

Schrvver  and.  C.   C.  Wood.      Analvst,  1920,  45, 

164—170. 
The   method   proposed    consists   essentially   in   de- 
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termining  i !■•>  concentration  ol  ammonium  per- 
sulphate iwrinanarj  t<>  destroy  completely  the 
formaldehyde  formed  in  the  initial  stages  ol  the 
oxidation  process  under  specified  conditions 
pariment.  The  formaldehyde  is  detected  by  treat- 
ing the  !-. >1 11 1 i> >ii  with  1  phenylhydraaine  hydro- 
chloride   solution,    then    adding    potassium    ferri- 

le    and    c tentrated    hydrochloric    and;    a 

brilliant  r.-<l  coloration  is  prodooed  and  the  teat  a  ill 
a*     little    as     1     part     of     formaldehyde    in 

2, mm. 000.  To  determine  methyl  alcohol  in  aqueous 
solution,  portions  ol  ■">  c.c.  each  ol  the  solution 
(which  may  contain  from  00005  to  1  of  the 
alcohol)  are  placed  in  s  series  of  teat-tubes,  5  c.c. 
of  ammonium  persulphate  solution  of  varying  con- 
centration (0"01  to  S    >  is  added,  the  mixtures  are 

1  at  100°  C.  for  in  mine.,  and  1  ex.  ol 
mixture  is  then  tested  for  formaldehyde.     A  6ocond 

of  oxidations  is  then  made,  using  6  c.c. 

I  solution  with  S  c.c.  of  persulphate  solution 
in  concentrations  varying  between  the  limits  of 
concentration  found  in  the  first  tost  at  which  the 
oxidation  of  the  formaldehyde  was  complete  and  nor 
i. unp!  y.     For  each  concentration  of 

methyl  alcohol  there  corresponds  a  definite  concen- 
tration of  persulphate  to  oxidise  all  the  formalde- 
hyde; these  concentrations  are  given  in  tabular 
form.  If  c  is  the  concentration  i  )  of  the  per- 
sulphate and  r  that  of  the  methyl  alcohol,  and  k  a 

oanstant,  then  j-  =  At;  experiments  with  pure 
methyl  alcohol  show  that  A=0"059.  The  method, 
with  slight  modification,  is  applicable  to  the  de- 
t-rmination  of  methyl  alcohol  in  acetone;  in  this 
mount  of  methyl  alcohol  present  must  ho 
not  less  than    I  There  is  no  preferential  oxida- 

tion of  methyl  alcohol  in  a  mixture  of  this  with 
ethyl  alcohol,  hut  in  such  a  mixture  the  methyl 
alcohol  may  bo  determined  by  oxidising  the  mixture 
partially  with  a  relatively  small  amount  of  per- 
sulphate (the  alcohols  being  in  excess)  and  deter- 
mining colorimetrically  the  tormaldehyde  formed 
under  these  conditions.  Ten  c.c.  of  the  ethyl 
alcohol  containing  methyl  alcohol  is  diluted  with 
50  c.c.  of  water  and  5  c.c.  of  this  solution  is  heated 
in  a  boiling  water-bath  for  10  mins.  with  5  c.c.  of 
1%  ammonium  persulphate  solution;  1  c.c.  of  the 
mixture  is  then  mixed  with  1  c.c.  of  phcnylhy- 
drazino  hydrochloride  solution,  heated  in  a  boiling 
water-bath  for  5  mins.,  cooled,  treated  with  1  c.c. 
■  ■I  -'">',  potassium  ferricyanide  solution  and  3  c.c. 
of  concentrated  hydrochloric  acid,  and  the  colora- 
tion compared  with  standards  prepared,  under 
similar  conditions,  with  ethyl  alcohol  containing 
known  amounts  of  niethvl  alcohol. — W.  P.  8. 


Acetates;    Systematic   detection   of  .        L.    J. 

Curtman.  1).  A.  Broggi,  and  V.  Fourman.   Chem. 
V  »s,  1920,  120,  230—231. 

To  detect  acetates  in  mixtures  the,  authors  recom- 
mend the  following  procedure:  The  solution  is 
acidified  with  nitric  acid,  treated  with  silver 
nitrate,  and  filtered.  Tho  filtrate  is  made  just 
alkaline  with  caustic  soda,  a  solution  of  barium  and 
calcium  chlorides  added,  and  the  precipitate  filtered 
orf.  The  c  lear  liquor  is  concentrated  to  5  c.c.  after 
addition  of  hydrogen  peroxide.  After  filtering  off 
the  deposited  crystals  the  solution  is  made  just 
neutral  to  phenolphthalein  with  dilute  hydrochloric 
acid,  1  c.c.  of  ferric  chloride  solution  is  added,  and 
the  colour  compared  with  that  of  controls  prepared 
with  1  c.c.  of  ferric  chloride  solution  in  5  c.c.  of 
water  and  known  quantities  of  sodium  acetate.  A 
reddish-yellow  colour  is  perceptible  if  as  little  as 
2  mg.  of  acetic  acid  is  present.  Voetates  may  also 
be  recognised  by  the-  odour  of  the  vapour  evolved 
on  boiling  1  c.c.  of  the  test  solution  with  2  c.c.  of 
sulphuric  arid  (111).  The  test  is  sensitive  to  2  nig., 
hut  nitrates  seriously  interfere.  (Cf.  J.C.S..  ii.. 
\     R.   P. 


Junij  ■  ■■hug  ..i/,-  Chemical  characters  of 

.     II.    limn,       .1      l'h. inn.   Chim.,   1920,   21, 

347    859 

Juniptrus  >il  has  acid  value.  o- 1<>    -1*87; 

saponif.  vain...  8U  5"0:  iodine  value  (Httbl),  \T:<. 
free  alcohols  (extracted  by  phthalk  anhydride), 
13     ii     ;aoetyl  value,  8*7    BtrS.     Whilst  the  total 

amount  of  bromine  absorbed  bj  ih I  varies  with 

thi  ex bromine  added,  the  bromine  combining 

as  an  addition  product  with  the  formal  ion  of  hydro- 
broinic  and  is  a  more  constant  quantity  and 
from  HI  to  38  g.  p,.r  ion  g.  of  oil.— W.  P.  8. 

Xanthorrhaa  resin.    Rennie  and  others.    See  XI II. 

Halogen  in  organic  substances.    Van  Winklo  and 
Smith.     See  X  X  1 1 1 

Patents. 
anhydridt;    Manufacture    of    H 

Dreyfus.     I'.S.P.  1,33S.979,   1.5. 20.     Appl.,  4.8.19. 

In  the  process  where  gaseous  sulphuric  anhydride 

at  a  low  temperature  with  a  dry  acetate  the 

sulphuric  anhydride  is  mixed  with  an  indifferent 
gaseous  diluent.  (Cf.  E.P.  17,920  of  1915:  J.,  1917, 
162.)— A.  ED. 

Alkaline-earth  talts  of  organic  acid.*;  Manufacturt 

of  watersolubh .  A.  Herzfeld  and  G.  Lenai  t. 

G.P.  303,282,  19.2.16. 

A  mixtiur  of  organic  and  inorganic  acids  obtained 
by  the  oxidation  of  a  carbohydrate  is  treated  with 
sufficient  alkali  hydroxide  to  neutralise  the  in- 
organic acid,  and  the  organic  acid  is  then  neutral- 
ised by  the  addition  of  an  alkaline-earth  oxide  or 
hydroxide.  The  alkaline-earth  salt  of  the  organic 
acid  is  then  recovered  from  the  solution  by  crystal- 
lisation.    (Cf.  J.,  1920,  205  a.)— L.  A.  C. 

Tannin-albumin  compound;  Process  for  preparing 

a  from  blood.       Knoll  und  Co.       G.P.  (a) 

305,693,  4.9.17,  and  (b)  317,675,  7.3.18. 

(a)  Blood  is  precipitated  with  a  quantity  of  tannin 
equal  to  the  total  content  of  albuminous  matter, 
including  tho  haemoglobin.  The  precipitate  is 
drained,  dried,  and,  if  desired,  subjected  to  a  tem- 
perature above  100°  C,  and  preferably  treated  with 
dehydrating  agents,  e.g.,  alcohol  or  hydrochloric 
acid.  A  light-coloured  product  is  obtained  which 
is  free  from  both  the  colour  and  taste  of  the  blood. 

(b)  Blood  is  decolorised  by  means  of  a  bleaching 
agent  or  coagulated  and  the  albumins  filtered  off, 
washed,  dried,  and  treated  with  a  tannin  solution, 
or  they  may  be  treated  with  tannin  before  filtra- 
tion. In  both  cases  the  precipitate  gradually  ad- 
sorbs as  much  tannin  from  tho  solution  as  is  con- 
tained in  the  tannin-albumin  compound  obtained 
as  described  under  (a).  The  product  has  a  light- 
grey  colour. — D.  W. 

Organic  derivatives  of  calcium  iodide;  Manufacture 
of .     W.  Spitz.     G.P.  318,343,  11.3.16. 

Stable,  non-deliquescent  compounds  of  therapeutic 
value  are  prepared  by  mixing  aqueous  or  alcoholic 
solutions  of  calcium  iodide  and  of  a  free  or  combined 
amino-acid  or  urea;  double  compounds  of  the  two 
constituents   separate   from    the   solution    by   crys- 
tallisation or  evaporation.     Examples  are:    Qlyco- 
coll   calcium    iodide,    (  .,1  (GH,.NH,.COOH)„2B  0 
white,    prismatic   needles,   deconip.    above  275°   C. 
without  melting;  urea  calcium  iodide, 
(a  I     <'<I<MI/>;],.2HA 
white  tables,  m.p.  167-5°  C.  :  glycylglycine  calcium 
iodide,   (C,H  N,0,)   Cal  ,8H  0,   white  needles,  de- 
conip.    above     200°    C.  ;    alanine     calcium     iodide, 

ic.ll  NO  >  ,Cal   I'll  ii.  in. p.  116°  0.— L.  A.  C. 

Paraldehyde;  Production  of .    Konsortium  fur 

Elektrochem.  bid.    G.P.  819,868,  80.8.17. 

After  the  conversion  of  acetaldehyde  into  paralde- 
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hyde  by  acid  catalysts,  these  acids  are  removed  by 
treating  the  cooled  reaction  product  with  an  excess 
of  the  solid  salt  of  a  weak  acid,  such  as  a  fatty  acid 
or  boric  acid.  In  this  way  the  formation  of  aldol  or 
erotonaldehyde  can  be  avoided,  whilst  the  paralde- 
hyde and  unaltered  aldehyde  can  be  removed  and 
separated  by  distillation. — D.  F.  T. 

Cymene;     Process    of    treating    [nitrating"]    . 

Selden  Co.,  and  J.  McC.  Selden.     E.P.  142,226, 
20.2.19. 

See  U.S. P.  1,314,920  of  1919;  J.,  1919,  813  a. 

Colourless  organic  compounds.     E.P.  141,440.     See 
III. 

Naphthalene  derivatives.     G.P.  319,253.     See  III. 

Electrolytic  reduction.   G.P.  303,303.    See  XI. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Photographic    science;    Studies    in    .       H.    J. 

Channon.     Phot.  J.,  1920,  60,  164—173. 

The  effect  of  intensity  variation  on  contrast  is  not 
regular  but  is  a  function  of  the  plate.  With  very 
weak  intensities  the  maximum  density  obtainable 
with  very  prolonged  exposures  is  a  function  of  the 
intensity  and  of  the  plate,  but  is  generally  much 
smaller  than  the  density  obtainable  by  an  equal 
exposure  of  short  duration  and  high  intensity. 
Reversal  can  be  produced  by  continued  exposure 
to  a  weak  intensity  after  production  of  a  latent 
linage  by  normal  exposure.  A  similar  reversal  can 
be  produced  by  exposure  to  (not  necessarily  contact 
with)  metallic  zinc,  with  the  difference  that  if 
reversal  is  produced  by  light  action  the  plate  sensi- 
tiveness is  destroyed,  but  not  if  reversal  is  produced 
by  zinc.  The  production  of  a  positive  by  develop- 
ment in  white  light  is  shown  to  be  partly  due  to  the 
screening  effect  of  the  image  first  formed,  and 
partly  due  to  an  actual  loss  of  sensitiveness  by  the 
exposed  and  partially  developed  film.  A  number 
of  experiments  are  described,  for  details  of  which 
the  original  paper  should  be  consulted. — B.  V.  S. 

Photographic  sensitisers;  Studies  on .     I.  The 

isocyanine  dye-stuffs.     W.   H.   Mills   and  W.   J. 
Pope.     Phot.  J.,  1920,  60,  183—198. 

Several  members  of  the  isocyanine  class  of  dyes, 
produced  by  the  condensation  of  1  mol.  of  a  quinol- 
inium  alkyl-iodide  with  1  mol.  of  a  quinaldinium 
alkyl-iodide  have  found  important  use  as  colour- 
sensitisers  of  photographic  emulsions,  the  best- 
known  being  Pinaverdol  (British,  Sensitol  Green). 
Their  general  constitution  is  probably  best  repre- 
sented by  the  formula  (R)N.C9H6(4'):CH.(2)C9H,.. 
N.(R)I  (see  also  Mills  and  Wishart,  Trans.  Chem. 
Soc.,  1920,  117,  579—587).  The  preparation  and 
properties  of  20  isocyanines  are  described,  all  of 
them  having  been  examined  as  to  their  sensitising 
effect  on  photographic  plates  bv  bathing  in  a  solu- 
tion of  1:75,000.  The  parent  body  (l.l'-di- 
methylisocyanine  iodide)  is  a  strong  sensitiser, 
sensitising  up  to  about  6400;  the  introduction  of  a 
third  methyl  into  the  6-position  gives  a  still 
stronger  6ensitiser  (Pinaverdol).  The  replacement 
of  the  first  two  methyl  groups  by  heavier  groups 
(ethyl,  n-propyl,  and  n-butyl)  reduces  the  sensitising 
effect  in  increasing  amount.  The  introduction  of 
a  third  methyl  group  into  the  6'-position  reduces 
the  sensitising  effect,  as  does  also  the  introduction 
of  two  more  methyl  group  into  the  2'-  and  6-posi- 
tions,  or  of  a  cyano  or  phenyl  group  into  the  2'- 
position.  The  1.1 '-diethyl  compound  (Ethyl  Red) 
is  similar  to  the  1.1 '-dimethyl  compound,  but  a 
6omewhat   weaker   sensitiser,   and   the   addition   of 


other  radicles  into  it  has  a  similar  effect.  The  in- 
troduction of  the  amino-group  into  the  5-,  6-,  or 
6'-position  in  l.l'-dimethylisocyanine  iodide  in- 
creases the  sensitising  power  to  about  the  same 
extent  in  each  case,  but  the  introduction  of  the- 
acetamino  group  has  only  a  slight  depressing  effect:, 
in  the  6'-position,  stronger  in  the  opposition,  and, 
very  strong  in  the  5-position.  The  effect  of  the- 
cinnamoyl-amino  group  in  the  6-position  is  less  than 
that  of  the  acetamino  group.  The  l.l'-diethyl-6-'. 
ethoxy-6'-methoxy  compound  is  a  strong  sensitiser, 
corresponding  with  the  German  Pinachrome. 

— B.  V.  S;. 

Patents. 

Motion-picture  film.  W.  V.  D.  Kelley,  Assr.  to- 
Prizma,  Inc.  U.S. P.  1,337,775,  20.4.20.  Appl., 
8.7.18. 

A  film  is  provided  on  both  sides  with  a  sensitive 
emulsion  containing  a  symmetrical  design  in  in- 
sensitive material.  Colour-sensation  negatives  are 
printed  on  both  sides  and  the  positives  6tained  in. 
suitable  colours  to  give  natural  colours  additively 

— B.  V.  S. 

Actinometers.    E.P.  141,825.    See  XXIII. 


XXII.-EXPLOSIVES;  MATCHES. 

Nitroglycerin  manufacture;  Process  for  reducing 

the  loss  of  nitric  acid  and  glycerin  in  .    P. 

Hofwimmer.     Z.   ges.   Schiess-  u.   Sprengstoffw., 

1919,  14,  361—366,  381—383,  393—395.  Chem. 
Zentr.,  1920,  91,  II.,  620—621. 

In  the  production  of  nitroglycerin  about  15%  of 
glycerin  is  lost,  owing  to  the  solubility  of  the  three 
nitrates  in  the  waste  acid  and  wash-waters.  Ten 
experimental  runs  were  made  in  which  the  only 
variables  were  the  proportions  of  glycerin  and 
nitration  acid.  After  a  normal  nitration  the  waste 
acid  contains  0'7 — 0'8%  of  nitroglycerin.  By  mix- 
ing it  with  an  equal  quantity  of  20%  oleum  it  may 
be  used  for  the  manufacture  of  nitric  acid.  It  is 
advisable  to  neutralise  even  the  first  wash  water  with 
soda  in  order  to  reduce  the  amount  of  dinitrate  dis- 
solved. Tables  are  given  showing  comparative 
figures  for  yields  of  tri-  and  dinitrate,  tempera- 
tures, and  amount  of  soda  used.  The  neutralisa- 
tion process  showed  a  gain  of  30 — 40%  as  regards 
time  and  consumption  of  compressed  air,  and  of 
60 — 80%  of  water.  The  life  of  the  plant  was  also 
considerably  extended. — W.  J.  W. 

Nitrocellulose;   German  stability  tests  and  a  new 

hot  storage  test  (75°  C.)  for .    F.  Lenze  and 

B.  Pleus.  Z.  ges.  Schiess-  u.  Sprengstoffw.,  1919, 
14,  377—380,  395—399.  Chem.  Zentr.,  1920,  91, 
II.,  622.    (C/.  J.,  1920,  281  a.) 

Examination  by  the  manometric  and  the  NO 
methods  of  7  samples  of  collodion  cotton  and  6 
samples  of  guncotton,  which  had  considerably  de- 
teriorated after  13 — 15  years'  storage  in  a  magazine 
and  1 — 4S  years'  exposure  in  the  open  gave  no  clear 
indication  of  their  relative  stability.  The  hot 
storage  test,  on  the  other  hand,  gave  satisfactory 
results.  The  presence  of  unstable  portions  in  gun- 
cotton  cannot  always  be  determined  with  certainty, 
but  in  this  respect  the  hot  storage  test  again  is  the 
most  reliable. — TV.  J.  W. 

Mercury    fulminate;    By-products    in    the    manu- 
facture of  .     A.  Langhans.     Z.  ges.  Schiess- 

u.  Sprengstoffw.,  1919,  14,  366—369,  399-402. 
Chem.   Zentr.,  1920,  91,  II.,  621—622.     (Cf.  J., 

1920,  281  a.) 

Crystals  are  formed  chiefly  in  the  curved  pipe 
leading  to  the  coke-tower.  They  probably  consist 
of  a  non-explosive  double  salt  of  mercurous  nitrate 
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ami  :ni  oxide  of  mercury.  The  condensation  pro- 
duct 111  the  reoeivera  is  similar  to  Um  crystals  White 
needle*  o(  variable  oompositioo  ere  produced  by 
precipitation  ol  oaation  liquors  irith  hexa- 

BMthylenetetramine.  It  ia  not  possible  to  separate 
tin-  mercury  entirely  from  the  liqaora,  With  10 
••  tannin  "  solntion  a  oompound  of  "  tannin  "  anil 
mercuroua  nitrate  is  tanned.  In  the  estimation  of 
tin1  nitric  acid  in  the  liquors  by  means  of  nitron, 
mlts  differ  by  2 — 8%  from  those  obtained  by 
titration.  Qreatei  accuracy  is  secured  by  a  pre- 
liminary evaporation  of  the  neutralised  conden  a- 
tion  liquors,  by  which  means  organic  compounds, 

are  precipitated. — W.  •' .  \\  . 

■  if  nitrous  gate*.    Walker.    See  VII. 

Patents. 

Celluloie:  Nitration  of .     C.  Olaessen.     G.P. 

U8,  3.11.15. 
('in. i  Loai    is    mercerised    by    means    of    sodium 
hydroxide,   trashed,  and  dried,   the  mat, >rial  being 
then  unravelled  before  nitration. — W.  J.  W. 

Coloured     smoke.       E.     C.     Weisgerber.       I    8.P. 

1,339,142-60,4.6.30.  Appl.,  10.1.19. 
Coioriaii  smoke-producing  compositions  are  com- 
pOBOd  of  potassium  chlorate  and  lactoso  together 
with  ammonium  iodide  and  iodine;  iodine;  litharge 
and  iodine;  had  iodide;  copper  iodide  and  iodine; 
ammonium  iodide,  iodine,  and  magnesium  ;  mercury 
sulphide,  cobalt  oxido.  and  iodine;  mercurous 
iodide .  or  naphthalene. 

.Vi'i  oi  ••  ihili.f,  ■;   Purification  of  .     J.   Duclaux. 

E.P.  130,619,  9.8.19.    Conv.,  25.8.13. 
36  of  1913;  J.,  1914,  222. 

Explosives;  Manufacture  of .    G.  A.  Hedberg. 

E.P.  110,967,  28.8.19. 
-       I  .S.P.  1,336,785  of  1920;  J.,  1920,  429a. 

Detonators;  Composition  foi .    E.  C.  II.  Marks. 

From  K.  I.  Du  Pont  de  Nemours  and  Co.     E.P. 
1  13,303,  7.5.19. 

Bn  CJ.S.P.  1,313,650  of  1919;  J.,  1919,  742  a. 

Artificial  clouds,  fogs,  or  mists;  Process  anil  ap- 
paratus for  pi  of  intense .    P.  Weiss 

and    J.     Verdier.       U.S. P.     1,338,343,     27.4.20. 
Appl.,  10.12.17. 

Bn  K.P.  127,289  of  1916;  J.,  1919,  555a. 


XXIII.— ANALYSIS. 

Potassium  chlorate  as  a  standardising  substance  for 
solutions  of  alkali.  H.  B.  Van  Valkenburgh.  J. 
Amer.  Chem.  Soc,  1920,  42,  757—760. 

POTASBTOU  chlorate  is  a  suitable  substance  for 
standardising  solutions  of  alkali.  The  chlorate  is 
dried  at  2  10°  C.  for  1 — 6  hrs..  dissolved,  the  solution 
boiled  in  an  Erlenmeyer  llask  and  sulphur  dioxide 
passed  in  for  30  mins..  boiling  being  continued  for 
a  further  10  mins.  to  expel  the  excess  of  sulphur 
dioxide,  l'honolphthalcin  is  added  and  the  solu- 
tion titrated,  oitner  hot  or  cold,  with  alkali.  The 
calculation  of  the  strength  of  tho  alkali  is  based 
on    thi  in  :    KCK)1+3S01+3H,0=3HJS04+ 

KCI.     .1.    F     - 

Carbon;  Determination  of  [in  organic  sub- 
stances']. L.  Lcscceur.  J.  Pharm.  Chim.,  1920, 
a,  257—263. 
A  QtJAmmr  of  the  organic  substance,  e.g.,  sugar, 
oxalic  acid,  sodium  acetate,  urea,  etc.,  containing 
0'05 — 0"2  g.  of  carbon,  is  mixed  in  a  covered  silver 
crucible  with  10  g.  of  a  mixture  of  equal  weights 
of  sodium    nitrate   and    potassium   nitrate,   and   a 


quantity  of  A'/2  sodium  hydroxide  solution 
from  carbonate)  is  added  so  that  at  least  10  mols. 
ol  N.iOll  are  present  for  each  atom  of  carbon,    Tho 

mixture    is    dried    and    then    iusoil    until    all   carbon 

has  been  oxidi  ad  Lftei  cooling  the  mass  is  dis- 
solved in  hot  water,  ammonium  chloride  and  cal- 
oium  chloride  are  added,  and  the  precipitated  oal- 
iium  carbonate  is  oolleoted,  washed,  and  titrated 
with  .\  1  livdrochloric  acid,  using  methyl  orange  as 
indicator.— W.  P.  S. 

Manganeie;    Different    method*   of   estimation   of 
and  their  um  in  the  examination  of  ]ilant 

ashes  and  similar  products.     1)    11.  Wester.     Kec. 

Tray.  Chim.,  1990,  39,  414 — 129. 

Of  tour  colorimetric  methods  for  the  estimation  of 
traces    of    manganese    examined    only    .Marshall's 

method  (Chem.  Nous,  1901,  76),  in  which  the  man- 
ganese is  oxidised  to  permanganate  by  potassium 
persulphate,  was  satisfactory.  This  method  is  not 
vitiated  by  tho  presence  of  small  amounts  of  nitric 
or  sulphuric  acid  or  silver  nitrate,  and  the  amount 
of  persulphate  used  is  without  influence.  During 
the  process  of  oxidation  the  heating  on  a  water  hath 
should  not  exceed  30  mins.  Tho  presence  of  salts 
likely  to  be  found  in  plant  ashes  does  not  interfere 
with  the  estimation,  although  it  is  preferable  to 
remove  chlorides  by  a  preliminary  evaporation  with 
sulphuric  acid.  The  presence  of  more  than  0'05  g. 
of  ferric  salts  per  100  e.c.  makes  it  impossible  to 
carry  out  the  colorimetric  comparison. — W.  G. 

Potash;  The  De  Boode-perchloric  acid  method  for 

determining  .     T.   E.   Keitt.     J.   Ind.   Eng. 

Chem.,  1920,  12,  276—277. 

Sulphates  aro  removed  by  treating  the  hot  solution 
of  tho  sample  with  hydrochloric  acid  and  a  Blight 
exces3  of  barium  chloride;  the  solution  is  then 
cooled,  diluted  to  a  definite  volume,  and  an  aliquot 
portion  of  tho  clear  liquid  is  evaporated  several 
nines  to  dryness  with  the  addition  of  aqua  regia. 
The  residue  is  dissolved  in  20  c.c.  of  hot  water,  5  c.c. 
of  perchloric  acid  (sp.gr.  T12)  is  added,  the  mixture 
evaporated  on  a  hot-plato  until  copious  fumes  aro 
given  off,  and  then  cooled.  The  residue  should  be 
solid  when  cold;  it  is  again  evaporated  with  tho 
addition  of  water  and  perchloric  acid,  the  residue, 
when  cold,  treated  with  20  c.c.  of  95%  alcohol, 
stirred,  and  tho  insoluble  portion  collected  after  30 
mins.  on  a  weighed  asbestos  filter,  washed  twice 
with  alcohol  containing  0'2%  of  perchloric  acid, 
then  twico  with  alcohol-ether  (1:1),  dried  at  120°  C, 
and  weighed.  The  weight  of  the  residue  is  multi- 
n  ied  hv  0'34  to  obtain  the  amount  of  K20  present. 

— W.  P.  S. 

Iodic  acid  as  a  microchemical  reagent  for  soluble 
and  insoluble  compounds  of  calcium,  strontium, 
or  barium.  G.  Deniges.  Comptes  rend.,  1920, 
170,  996—998. 
If  a  drop  of  an  aqueous  solution  of  a  soluble  salt  of 
calcium,  strontium,  or  barium,  or  a  suspension  of  a 
finely  divided  insoluble  salt  in  a  drop  of  water  is 
placed  on  a  microscope  slide  and  one  drop  of  a  10% 
aqueous  solution  of  iodic  acid  is  added  a  crystalline 
precipitate,  characteristic  for  each  of  the  metals,  is 
formed  and  may  be  observed  under  a  microscope.  If 
barium  is  present  as  the  sulphate,  this  salt  should 
first  be  reduced  to  the  sulphide  in  a  reducing  flame 
before  applying  the  test.  Calcium  iodate  or 
periodato  should  he  ignited  and  tho  test  applied  to 
the  resulting  iodide. — W.  G. 

Chromium  ;  Influence  of  atmospheric  oxygen  on  the 

iodometric   determination   of   .     O.    Meindl. 

Z.  anal.,  Chem.,  1919,  58,  529—548. 
Atmospheric  oxygen  reacts  with  the  hydriodic  acid- 
chromic   acid    mixturo   and   causes   the   results   ob- 
tained in  the  iodometric  determination  of  chromium 
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to  be  too  high.  The  error  increases  with  increase 
in  the  time  of  contact. — W.  P.  S. 

Tin  and  antimony;  Separation  of .    Estimation 

of  tin  by  cupferron.     A.  Kling  and  A.  Lassieur. 
Comptes  rend.,  1920,  170,  1112—1114. 

The  solution  of  the  two  metals  (0'3 — 0"4  g  at  the 
most)  in  hydrochloric  acid  and  potassium  chlorate 
is  neutralised  witji  sodium  hydroxide  in  the  presence 
of  methyl  orange.  It  is  then  acidified  with  hydro- 
chloric acid,  and  5 — 6  g.  of  tartaric  acid  is  added 
and  the  solution  warmed  till  perfectly  clear.  After 
cooling  the  solution  is  transferred  to  a  conical  flask 
lined  with  wax,  treated  with  10  c.c.  of  hydrofluoric 
acid,  and  after  i  hr.  10  g.  of  sodium  acetate  is 
added,  and  the  solution  is  diluted  to  300  c.c.  The 
antimony  is  then  precipitated  as  antimony  sulphide, 
which  is  filtered  off,  washed,  dissolved  in  hydro- 
chloric acid  and  potassium  chlorate,  and  subse- 
quently re-precipitated,  collected,  dried  at  300°  C. 
in  a  current  of  carbon  dioxide  and  weighed.  10  g. 
of  boric  acid  is  added  to  the  filtrate  from  the  first 
precipitation  of  the  antimony  sulphide,  and  the 
solution  is  boiled  with  a  little  hydrogen  peroxide. 
After  cooling  a  10%  solution  of  cupferron  is  added, 
and  the  white  precipitate  which  forms  is  filtered  off, 
washed  with  cold  water,  dried,  and  calcined,  the  tin 
being  weighed  as  stannic  oxide. — W.  G. 

Cupferron;  Use   of  in   quantitative   analysis. 

G.   E.  F.  Lundell  and  H.  B.   Knowles.     J.  Ind. 

Eng.  Chem.,  1920,  12,  344—350. 
Although  cupferron  (nitrosophenylhydroxylamine 
ammonium)  has  been  used  successfully  for  the 
separation  of  iron  from  manganese,  and  iron  and 
titanium  from  aluminium  and  manganese,  and  for 
the  determination  of  copper,  iron,  titanium,  zir- 
conium, thorium,  and  vanadium,  the  methods  are 
subject  to  the  action  of  so  many  interfering  sub- 
stances that  they  offer  little  advantage  over  the 
usual  well-known  methods. — W.  P.  S. 

Nitrosophenylhydroxylamine   (cupferron);  Salts  of 

.     Uranous  salt.     V.  Auger.    Comptes  rend., 

1920,  170,  995—996. 
In  neutral  solution  cupferron  precipitates  all  the 
metals  except  the  alkalis,  the  salts  obtained  being 
either  simple  salts,  insoluble  in  chloroform  and  de- 
composed by  dilute  acids  or  complex  salts,  soluble  in 
chloroform  and  more  or  less  resistant  to  strong 
acids.  Uranyl  salts  do  not  give  a  precipitate  with 
cupferron,  but  if  they  are  first  reduced  with  zinc  in 
acid  solution  then  the  whole  of  the  uranium  is  pre- 
cipitated as  a  uranous  salt,  (O0H;iN;,O2)1TJ,  crystal- 
lising from  chloroform  in  brown  prisms.  By  this 
means  vanadium  and  uranium  may  be  separated  by 
successive  precipitation. — W.  G. 

Uranium;  Estimation  of .    R.  Schwarz.    Helv. 

Chim.  Acta,  1920,  3,  330—346. 
Ammontum  sulphide  and  ammonia  are  the  simplest 
and  most  reliable  precipitants  for  uranium.  The 
former  is  best  employed  at  80°  C.  in  presence  of 
ammonium  chloride;  some  ammonium  uranate  is 
always  formed,  and  complete  separation  from  alkali 
metals  is  only  attained  by  repeating  the  precipita- 
tion. Precipitation  with  ammonia  should  be  per- 
formed at  100°  C.  in  presence  of  ammonium 
chloride,  and  preferably  not  in  glass  vesselB  owing 
to  the  tendency  of  ammonium  uranate  to  carry 
down  silica  with  it.  The  precipitates  are  best 
weighed  as  uranosouranic  oxide,  ignition  being  car- 
ried out  in  porcelain  crucibles  with  access  of  air 
rather  than  in  platinum.  The  uranyl  phosphate 
method  of  separation  from  alkali  metals  is  unsatis- 
factory owing  to  the  fineness  of  the  precipitate.  Of 
volumetric  processes,  good  results  are  obtained  by 
the  solution  of  uranosouranic  oxide  in  sulphuric 
acid,  but  not  by  attempting  complete  reduction  to 
uranous  salts.     Uranium  in  presence  of  aluminium 


is  best  determined  titrimetrically.  Aluminium  is  in- 
completely precipitated  by  ammonium  carbonate  in 
presence  of  ammonium  chloride,  and  some  uranium 
is  carried  down ;  good  results  are,  however,  obtain- 
able by  this  method  by  following  a  complicated  pro- 
cedure which  is  described.  The  separation  of  iron 
from  uranium  by  ammonium  carbonate  and  am- 
monium sulphide  is  quite  effective.  Chromium 
salts  must  first  be  oxidised  to  chromates,  preferably 
by  alkaline  hypobromite,  alternatively  by  am- 
monium persulphate.  Sodium  uranate,  when  pre- 
cipitated in  presence  of  chromates,  always  contains 
uranyl  alkali  chromates;  the  precipitation  must 
therefore  be  repeated,  and  it  is  also  advisable  to  re- 
dissolve  the  uranosouranic  oxide  finally  obtained  in 
nitric  acid  to  separate  it  from  silica.  Evidence  is 
given  in  favour  of  the  existence  of  the  oxide,  U2Os, 
and  its  formation  by  heating  uranosouranic  oxide  at 
112°  C.  in  a  stream  of  carbon  dioxide.  (67  •  J.C.S., 
.Tune.)— J.  K. 

Halogen  in  organic  substances ;  Determination  of 

.     W.  A.  Van  Winkle  and  G.  McP.  Smith. 

J.  Amer.  Chem.  Soc,  1920,  42,  333—347. 

The  sample  is  volatilised  in  a  current  of  air,  and 
the  vapour  is  passed  through  a  quartz  tube  heated 
for  a  length  of  about  25  cm.  to  900°— 1000°  C.  The 
products  of  combustion  pass  to  an  absorption  tube 
through  which  is  kept  flowing  a  mixture  of  25  c.c. 
of  5N  sodium  hydroxide  solution  and  10  c.e.  of  2N 
sodium  sulphite.  The  sulphite  serves  to  reduce  any 
oxyhalogen  salts  which  may  be  formed.  The  time 
taken  for  a  combustion  is  1 — 2  hrs.  The  excess  of 
sulphite  in  the  absorbing  solution  is  oxidised  with 
potassium  permanganate  and  the  halogen  is  deter- 
mined by  the  Volhard  process.  With  ethyl  bromide 
and  iodide,  ethylene  chloride,  allyl  bromide,  chloro- 
form, chloropicrin,  bromobenzene,  etc.,  results 
equal  or  superior  to  these  obtained  by  the  Carius 
method  were  obtained.  A  slightly  modified  form  of 
the  process  can  be  used  for  less  volatile  substances, 
such  as  hexachlorobenzene,  M-cliloronitrobenzene, 
and  p-bromoaniline. — E.  H.  R. 

Nitrogen  in  organic  compounds;  Detection  of . 

Castellana's  reaction.       J.   Flieringa.       Pharm. 
Weekblad,  1920,  57,  3—4. 

A  positive  reaction  may  be  obtained  with  nitrogen- 
free  compounds  in  Castellana's  reaction  (heating 
substance  with  alkali  carbonate  and  magnesium  and 
testing  for  cyanide;  Gaz.  Chim.  Ital.,  1904,  34,  ii., 
357)  if  the  magnesium  is  in  excess  owing  to  com- 
bination of  atmospheric  nitrogen.  The  proportion 
of  sodium  carbonate  to  magnesium  should  be  2:1, 
and  the  monohydrated  carbonate  should  be  used. 
Sugar  should  be  added  to  the  mixture  to  eliminate 
error  due  to  combined  atmospheric  nitrogen. 

— W.  J.  W. 

Mineral  constituents  in  organic  substances;  Deter- 
mination of  esjiecially  in   those  containing 

phosphorus.       J.  Grossfeld.       Chem.-Zeit.,  1920, 
44,  285—286. 

Ceetain  substances,  e.g.,  proteins,  blood,  etc.,  burn 
with  difficulty,  and  the  ash  contains  unburnt 
carbon.  If,  however,  the  substance  is  mixed  pre- 
viously with  magnesium  acetate  solution  and  dried, 
it  burns  readily,  yielding  a  white  ash,  and  there  is 
no  loss  of  phosphorus.  Allowance  must  be  made  for 
the  quantity  of  magnesia  added  as  magnesium 
acetate.— W.  P.  S. 

Gas  analysis;  Automatic  methods  of depending 

on,  thermal  conductivity.     E.  R.  Weaver,  P.  E. 

Palmer,  H.  W.  Frantz,  P.  G.  Ledig,  and  S.  F. 

Pickering.     J.  Ind.  Eng.  Chem.,  1920,  12,  359— 

366. 
The   method   described  depends   on   the  fact  that 
when  a  wire  surrounded  by  a  gas  is  traversed  by  a 
constant  electrical  current  under  conditions  where 
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all  lo^s  mi  I.,  .it  t-xi  epi  l>y  conduction  through  the 
gas  is  excluded,  the  wire  iMum  ■  temperature 
equilibrium  depending  on  the  thermal  conductivity 
of  the  gaa.  It  the  wire  baa  ■  high  temperature 
ooefficient  of  electrical  resistance,  its  resistance  will 
have  •  value  corresponding  to  the  thermal  oonduc- 
tnitv  of  the  surrounding  gaa  and,  therefore,  to 
tli.>  composition  of  the  latter.  Tho  apparatus,  in 
which  a  balanced  bridge  if  adopted,  consists  of  two 
similar  tubes,  not  more  than  1  cm.  in  diameter, 
■wad  in  •  brass  rod;  each  chamber  thus  formed 
haaa  platinum  wire  stretched  down  its  oentre,  and 
tin.  necessary  electrical  connexions  and  gas  inlets 
and  outlets  are  provided.  One  chamber  serves  tor 
the  gaa  under  examination  and  the  other  for  a 
comparison    gas.      The    apparatus    may   bo   adapted 

(or  automatic  recording.-    W.  1'.  B. 

-    Watt  r  in  petroleum  i  le. 

I  and  Stark);  Sulphur  in  nils  (Waters).     446, 

Sodium     nitrate     (Butt);     Iodide     and     bromide 

(Baughman  and  Skinner) .  Alwn  (Codn  ise) .  "  OH  " 

in  tulphur  (Bushnell   and  (.'lark).       451.   .1 -- 

D  (66,  'fun.,-.-         II    ith,  also  Erlich). 

iponi/tcafion  value  (Pardee).     460,  Tnnnimj 

mat  r  rials  (Baldracoo  and  Camilla).  461,  Acidimetry 

(Knight);    Kjeldahl    method   (Scales    and 

Harrison):  Sugar*  (Hildt);    Worts  rfr.     Windisch 

and  Dietrich).       462.  //«/>  bitter  acidl  (Liters  and 

•in).       463,   Saccharin   in   beer  (Baumann). 

Uilk    (Amhiihl    and    Weiss);    lhjrs    in    butter 

(Gilmour).    465.  Alkaloids  (Heiduschka  and  Wolf); 

Quimnr  (Bamberger).  466,  Chlorobenmenet  (Bourion 

Methyl  alcohol  (Schryver  and  Wood). 

■li'.r.    I  ■  tates  (Curtman). 

Patents. 
Photometers,  actinometers,  and   the  like.        F.   J. 

Bargreaves  E.P.  141,825,  28.1  and  2-5.7.10. 
I  si  utoasd  light-source  for  tise  in  photometers  and 
actinometers  consists  of  a  fluorescent  screen  activ- 
ated by  a  radio-active  substance;  the  screen  and 
radio-act  iv-'  material  may  be  either  as  separate 
tits  or  in  conjunction.  Several  forms  of  suit- 
able holders  etc.  for  the  light  source,  and  also  a 
4-1. -.iv.  d  iris  diaphragm  for  use  with  the  apparatus 
are  described. — B.  V.  S. 

[Bull]  hardness  I  in<  I.  W.  and  T.  Averv, 

Ltd.,  and  H.  N.  Cox.     E.P.  142,323,  27.5.19. 

md  steel.    G.P.  319,255.    See  X. 


Patent  List. 

The  dates  given  in  this  list  are,  in  the  caee  of  Applica- 
tions for  Patents,  those  of  application,  and  in  the  case  of 
Complete  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  as  accepted  are  open  to  in- 
spection at  the  Patent  Office  immediately,  and  to  opposi- 
tion within  two  months  of  the  date  eiven. 


I.— GENERAL;   PLANT;  .MACHINERY. 

A  III. RATIONS. 

Benson.  Treating  volatile  compounds.  15,383. 
June  7. 

Boby,  Ltd.,  and  Jennings.  Apparatus  for  separ- 
ating dust  etc.  from  gases.      14,601.      May  27. 

Klektro-Osmoso  A.-G.     15,775.     See  XL 

Petdenheimer  and  Plowman.  Catalysts  and  cata- 
lytic reactions.     1 1,397.     May  26. 

Fothcrgtll.     Evaporators.    *14,988.     June  2. 

Goldschmidt  A.-G.  Preparation  of  solid  sub- 
-  tor  chemical  operations.  15,479.  June  8. 
25.7.18.) 

Green  and  Lewis.  Separating  volatile  liquid 
from  solution.     14,785.     May  31. 


Hamilton  and  Co.,  Pile,  ami  Stone.  Pyrometers 
ol  thermo-couple  type.     15,678.    Jane  10. 

Lilieiii.ld  ami  others.     15.7  ir.     8et  XI. 

Pation.      Drying  machines).      15.114.     June  8. 

i'  ree.  Apparatus  for  separating  impurities  in 
suspension  from  liquids.     16,182.     June  i. 

Hamhaud.      15,019.      Set    W  I  I 

Sharpies.     Separating  substanoea   from   liquids. 

15,577.      .1  une  0 

Soc.  (on.  d'Kvaporation  Proo.  Praohe  et 
Bouillon.     Continuous  and  systematic  lixiviation. 

15,868.     June  11.     (Pr.,  7  1.1  I  ) 

CoJU'LETK    Nl'ECU  RATION  8    Al'CElTED. 

3638  (1919),     Fowler.    Apparatus  for  subjecting 

air  or  gas  to   the  anion  of  liquid   in   tho  form  of 
spray.    (148,291.)    June  2. 

561)6  s  iiiiiii).  Henjamiii.  Tunnel  kilns  1 1  13,652-3 
and  148,974.)    June  !)  and  16. 

S952  (1919).     Alien.    See  VII. 
9642(1919).   Jenkins.    Absorbing  gases.  (143,365.) 
June  2. 

12.335  and   12.33S   <l!ll!».        Short    and    Watkins. 

Drying  machinery.     (143,707  8.)    Juno  9. 

13.3t!7  {  l!)|!M.  (omliert.  Drving  pr0C68S68  and 
apparatus.      (144.0S0.)      June  16. 

17,796  0919).  Zaeckel.  Condenser  for  distilling 
apparatus.     (143,428.)     June  2. 

22, 286  (1919).  Bruman.  Intermixing  liquids, 
gases,  etc.     (143,775.)     Juno  9. 

II.— FUEL;      GAS:      MINERAL      OILS      AND 

WAXES;    DESTRCCTIVE    DISTILLATION; 

HEATING:  LIGHTING. 

Applications. 

Blvth.  Production  of  powdered  fuel.  14,178. 
May  25. 

Bone  and  Roberts.  Manufacture  of  coke.  15,194. 
June  4. 

British  Thomson-Houston  Co.  (General  Electric 
Co  i.     Filaments  etc.     15,276.    June  5. 

Duekham  and  others.     14,379.     ,S'ee  III. 

Frazer.  Gas  scrubbing  and  washing  apparatus. 
15,266.     June  5. 

Granger,  Mariller,  and  Soc.  Anon.  Exploit.  Proc. 
Evaporatoires.  Distilling  crude  mineral  oils,  vola- 
tile hvdrocarbons,  etc.  15,126.  June  3.  (Fr., 
26.11.19.) 

Irin.vi.  Kaysser,  and  Lowenstein.  Apparatus  for 
semi-coking  of  coal,  shale,  etc.  15,778.  June  10. 
(Ger.,  28.10.18.) 

Kl.inne.  Regenerative  chamber  furnaces.  14,289. 
May  25.    (Ger.,  27.2.20.) 

Lamplough,  and  Synthol,  Ltd.  Oil  cracking. 
14.288.     May  25. 

Lewis  and  Quain.  Purification  of  oils  containing 
sulphur  compounds.     14.868.     June  1. 

Perry.  Apparatus  for  distilling  carbonaceous 
material.     15.341.     June  7. 

Poore.  Retorts  for  destructive  distillation  of 
carbonaceous  sub  15,386.     June  7. 

Schrindeling.  Quenching  coke.  15,750.  June 
10.     (Ger..  21.8.15.) 

Standard  Oil  Co.  Method  of  selecting  grades  of 
lubricants  for  internal-combustion  engines.  15,209. 
June  4.     (U.S.,  10.1.20.) 

Swinburne.  Cracking  hydrocarbon  oiU.  15,246. 
June  5. 

Traube.  Recoverv  of  ethvleno  from  gaseous  mix- 
tures.    16,192.     June  4.     (Ger.,  14.7.19.) 

Tullv.  Producing  and  utilising  gas.  15,489. 
June  8. 

Umpleby.  Gas  producers  and  /or  retorts.  15,152. 
June  4. 

Welford.     15,535.     See  VII. 

Complete  Specifications  Accepted. 
1339  (1919).     Davies.     Carbonisation  and  gasifi- 
cation  plant.     (1  1.1.602.)     June  9. 
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5079  (1919).  Berk  and  Co.,  and  Hood.  Purifica- 
tion of  coal  gas.     (143,641.')     June  9. 

7870  (1919).  General  Chemical  Co.  Treating 
gases  containing  carbonic  oxide.  (124,,  60.)  June  16. 

8445  (1919)-  Smith.  Briquet-carbonising  furnace. 
<125,381.)     June  2. 

8635  and  8638  (1919).  Jackson  (Twitchell  Process 
Co  ).  Sulphonated  products  of  mineral  oils. 
(143,681-2.)     June  9. 

8662  (1919).     Smith.     Gas-producers.     (14d,dixS.J 

1936l'(1919)  Corthesy  and  Castelli.  Generating 
gas  from  coal  etc.     (143,361.)     June  2 

10  951  (1919)  Roos.  Production  of  explosive 
mixtures  for  use  in  internal  combustion  engines. 

ll'413  (1919)1.  West,  Wild,  and  West's  Gas  Im- 
provement Co.  Retorts  for  distilling  carbonaceous 
materials.     (144,051.)     June  16.  . 

11  418  (1919).  Marks  (U.S.  Industrial  Alcohol 
Co.).'    Liquid  fuel.     (144,052  )     June  16 

15  125  (1919)  U.S.  Industrial  Alcohol  Co. 
Motor  fuel  for  aeroplane  and  other  motors. 
(128,916.)     June  16.  ,    _     ,    _.     . 

31  688-9  (1919).    Soc.  Indus,  de  Prod.  Chimiques. 

See  VII. 

III.— TAR  AND  TAR  PRODUCTS. 

Applications. 
Anderson  and   Meikle.     Treatment  of  blast-fur- 
nace tar.    14,567.     May  28 

Duckham,  Morgan,  and  Thermal  Industrial  and 
Chemical  Research  Co.  Stills  for  distilling  tar,  oils, 
etc.    14,379.     May  26. 

Granger  and  others.     15,126.    Aeell. 
Kinzlberger   und   Co.        Purification   of   anthra- 
ouinone.     14,457.     May  27.     (Austria,  20.9.17.) 
q  Kinzlberger     und     Co.       Purification    of     crude 
anthracene.       15,354  and  15,454.       June  !    and  8. 
(Austria,  30.10.16  and  31.8.17.) 

Medsforth,  and  South  Metropolitan  Gas  Co. 
Purification  of  anthraqumone.     14,275.     May  25 

Pestalozzi.  Producing  tar  of  aliphatic  im- 
pounds or  low-temperature  tar.  15,651.  June  y. 
(Switz.,  20.6.19.)  ,      „  ...  „         Pn 

Stanier,  and  South  Metropolitan  Gas  Co. 
Manufacture  of  naphthylamine  sulphomc  acids. 
14,276.    May  25. 

Complete  Specifications  Accepted. 
19  686    (1918).      Barrett    Co.      Process    of    sul- 
phon'ating  benzene.     (122,169.)    June  9. 

8643  (1919).  Jackson  (Twitchell  Process  Co.). 
Alkali  metal  sulphonate.     (143,6S3.)     June  9. 

ry  .—COLOURING  MATTERS  AND  DYES. 
Applications. 

Badische  Anilin  u.  Sodafabrik.  Manufacture  of 
yellow  colouring  matters  for  dyeing  animal  fibres. 
15  457.    June  8.     (Ger.,  14.4.14) 

Bloxani  (Act.-Ges.  f.  Anilinfab. ■.).  Manufacture 
of  ortho-oxy-azo  dyestuffs.     15,515.     June  8. 

Bloxam  (Act.-Ges.  f.  Anilinfabr.)  Manufacture 
of  azo  dyestuffs  for  wool.     15,63/ .     June  9. 

Farbenfabr.  vorm.  F.  Bayer  und  Co.  Manufac- 
ture of  azo  dyestuffs.       15,133.      June  3.       (Ger., 

16Lnray   (Monsanto   Chemical  Works).      Manufac- 
ture of  phthaleins.    14,767.    May  31. 

V  —FIBRES  ;  TEXTILES ;  CELLULOSE ; 
PAPER. 

Applications. 
Arent.      Treating    materials    to    reduce    inflam- 
mability.   15,946.    June  12.    (U.S.,  26.6.19.) 


Atomized   Products  Corp.     Treating  waste  sul- 
phite liquors.    14,387.    May  26.    (U.S.    16.11 1^) 
Bronnert.    Manufacture  of  artificial  silk.    14,632. 

Dreaper.  Manufacture  of  artificial  threads  or 
filaments.     14,314.     May  26. 

Dreyfus.       Manufacture    of    cellulose    products. 

°Levy.     Production  of  artificial  filaments.    15,780. 

JUSoc10Chim.  des  Usines  du  Rhone.     Manufacture 

of  cellulose  esters.    15,104     June  3     (Fr.,  20.6.19.) 

Sutherland.  Making  pulp  board.  lo,3<0.  June/. 

Complete  Specifications  Accepted. 

13  529  (1919)  Kashitani.  Treating  cotton  yarn 
or  cotton  cloth.     (144,083.)     June  16. 

31,188-9  (1919).  Gillet  et  Fils  Treatment  of 
vegetable  fibres.  (136,833  and  144,204.)  June  9 
and  16. 


VI— BLEACHING;  DYEING;  PRINTING; 
FINISHING. 

Applications. 

Bloxham  (Act.-Ges.  f .  Anilinfabr.).  Dyeing  skins, 
hairs,  feathers,  etc.    15,636.    June  9. 

Butterfield.  Compound  for  stiffening  and  proof- 
ing textile  fabrics  etc.     15,502.     June8. 

Drey  and  Moseley.  Detergents  and  bleaching 
compounds  etc.     15,393.     June  8. 

Jovett.  Printing  etc.  processes  for  textile 
fabrics.     15,068.    June  3. 

Poulson.      Sizing    textile    fabrics    etc.      14,S^U. 

June  1.  ,  , 

Straub  und  Co.  Production  of  coloured  orna- 
mental designs  on  fabrics.  15,677.  June  10. 
(Switz.,  1.3.20.) 

Taylor.    Bleaching.    15,917.    June  12. 

VII— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Applications. 

American  Smelting  and  Refining  Co.  Making 
sulphur  from  sulphur  dioxide.  15,121.  June  S. 
/tj  g     9  9  18  ) 

Badische  Anilin  u.  Sodafabr.     15,458.    -See  XVI. 

Berend,  and  Chem.  Fabr.  Dr.  K.  Albert.  Prepar- 
ing colloidal  metals,  metalloids,  and  compounds  of 
same.     15,055.    June  3.  . 

Carbic  Ltd.,  and  Waterhouse.  Manufacture  of 
calcium  carbide  cakes.     15,603.     June  9 

Carpmael  (Bayer  u.  Co.).  Furnaces  for  manu- 
facture of  hydrochloric  acid  and  sodium  sulphate. 
14,466.     May  27. 

Carpmael  (Bayer  u.  Co.).    15,191.    See  IX.      . 

Danckwardt.  Producing  anhydrous  aluminium 
chloride.     14,944.     June  2. 

Dutt  and  Dutt.  Production  of  sulphur  and  cal- 
cium from  gypsum.     14,827.     June  1.  , 

Norsk  Hydro-Elektrisk  Kvaelstofaktieselskab. 
Absorbing  nitrous  gases.     15,017.    June  2. 

Swinburne.  Manufacture  of  anhydrous  chlorides. 

15.245.    June  5.  ,,•_„.. 

Union  Carbide  Co.  Manufacture  of  calcium  car- 
bide.      14,372-3.       May  26.       (U.S.,  20.1.15  and 

Welford.  Treatment  of  shales,  residues,  clay,  or 
aluminous  material.     15,535.    June  9. 

Complete  Specifications  Accepted. 

5580  (1919).  Ross.  Obtaining  copper  sulphate 
from  ores.    (143,973.)    June  16.  esthetic 

5904  (1919).  Rideal  and  Tarrant.  byntnetic 
production  of  ammonia.     (143,341.)    June  2 

8881  (1919).  Damman.  Process  for  purifying 
rock  salt.     (144,022.)     June  16. 
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8952  (1919).     Allen.     Evaporating  plant  for  brine 
Juno  16. 
ShadboK  and  Grainger.     Munufac- 

|nn  of  am mini  sulphate.    (144,090.)    June  10. 

19,388  (1919).  8oc  Indus,  de  l'r<xl.  Chimiques. 
Converting  sodium  monochromate  into  bichromate 
or  chromic  acid.     (131,389.)    June  2. 

19,978  (1919).  Fairrie.  Kilns  for  pvrites. 
(144,142.)     lut 

31,688  (1919).  Soc.  Indus.  <Ie  Prod.  Chimiques. 
I:  ring  ammonium  sodium  sulphate  from  coke- 

aren  and  like  gases  bv  the  use  of  sodium  bisnlphate. 
933.)    Juno  9. 
-'J  (1919).    Soc.  Indus,  de  Prod.  Cnimiqnes. 
Recovery    of    ammonia    from    coke-oven    and    like 
gases.     (136,831 .)     June  16. 


VIII—  GLASS;  CERAMICS. 

APPLICATIONS. 

Bailey,  and  Oven,  Kiln,  and  Saggar  Committee 
of  British  Pottery  Manufra.  Fed.  1'lastic  mixture 
for  manufacture  of  saggars  for  firing  pottery  etc. 
M.'.Mii.    June  3 

r  and  Sankey.  Method  of  ascertaining 
Dontraction  of  earthenware),  bricks,  etc.  during 
firing,  and  temperatures  at  which  same  were  fired. 
II  .v*6.    May  28. 

Ueda.  <;ia-s  matting  process.  15,973.  June  12. 
(Japan,  30.11.17.) 

Welford.     15,635.     See  VII. 


1  \    -BUILDING  MATERIALS. 
Applications. 

Carpmael  (Bayer  u.  Co.).  Manufacture  of  solu- 
tions of  silicic  acid  and  silicate  cements,  and  silicate 
phosphate  cements  therefrom.     15,191.     June  4. 

Clitton.    Concrete.     15,804.    June  11. 

Hyde.  Treatment  of  cement,  concrete,  brick- 
work, etc.     15,955.    June  12. 

Schol.  Manufacture  of  stones  etc.  by  compres- 
sion from  sand  etc.  15,331.  June?.  (Ger., 35.2.18.) 

Schol.  Manufacture  of  artificial  stones.  15,761. 
June  10.    (Ger.,  15.2.18.) 


X.— METALS;  METALLURGY ,  INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Anderson  and  Meikle.    14,567.    See  II. 

Angel.  Treatment  and  reduction  of  sulphides, 
refractory  etc.  ores.     14,334.    May  26. 

Berend  and  others.    15,055.    See  VII. 

Brack  and  Stevens.  Rotary  furnaces  for  smelt- 
ing etc.     14,884.    June  1. 

Caspersson.    Alloys  of  iron.    15,007.    June  2. 

Cave  and  Whiteley.  Crucible  etc.  furnaces. 
14,903.     June  1. 

Cornelius.  Producing  zinc  or  zinc  and  lead. 
14,484.     May  27. 

TVutv-Luxemburgische  Bergwerks  u.  Hiitten 
A.-G.,  and  Klinkenberg.  Manufacture  of  refined 
14,698.     May  29.     (Ger.,  3.7.18.) 

Elektro-Oc  L-O.     Flotation  process  of  con- 

centrating ores.     14,635.     May  28.     (Ger.,  29.7.18.) 

Gregory.  Manufacture  of  iron,  steel,  manganese, 
f  rro-manganese,  etc.     14,631.     May  28. 

Krupp  A.-G.  Extracting  metals  from  ores, 
Foundry  products,  furnace  dust,  etc.  15,884. 
Jane  11.    (Ger.,  3.6.19.) 

Lawaon  and  Warren.  Electro  deposition  of 
■aetata.     15,593.    June  9. 

Liebig.  Roasting  fine  granular- sulphide  ores. 
14,597.     May  28. 

Hi  tallind.  Schiele  u.  Bruchsaler.  Welding 
aluminium  to  iron.  15.762.  June  10.  (Ger.,  3.6.18.) 


Miles.    Alloy.    14,485.    Ma 
Moffat  and   Sutherland.     Reduction  of  metallio 
ralphide  ores,     15.619.    June  s 

Morgan,  and  Thermal  Industrial  and  Chemical 
Research  Co.     Process  for  detinning  iron.     15,516. 

Juno  B. 

Soc.  Metallurgique  de  la  Bonneville.  Ternary 
alloys.     1  L709.    Maj  99.    I  Ft  .  19.1.30.) 

Spafford.  Manufacture  of  blister  steel  from, 
wrought  iron.    16,419.    June  3 

Trent.  Treating  ores  etc.  16,732.  Juno  10. 
(U.S.,  10.7.19.) 

Tyrrell.  Briquetting  ores.  14,794.  May  31.. 
■  i    8 ..  89.6.19.) 

Vautin.  Recovering  metals  from  slags.  14,858- 
June  1. 

Complete  Spkcii rations  Aogbptid. 

4082  (1919).  Stock.  Manufacture  of  grey  iron.. 
(1 43,596.)    June  9. 

4682-3  (1919).    Wade.    See  XI. 

5381  (1919).  Ayala.  Solder  for  aluminium. 
(123,993.)    Juno  16. 

5573  (1919).  Hole.  Electric  smelting  furnaces.. 
(125.363.)    June  16. 

5580  (1919).     Ross.     See  VII. 

6210  (1919).  Webster.  Method  of  malleablising 
cast  metal.     (143,989.)     Juno  16. 

7636  (1919).  Cowper-Coles.  Process  and  appara- 
tus for  sherardising.     (143,674.)    June  9. 

10,141  (1919).  Comp.  d'Applns.  Mecaniques, 
Steel  particularly  for  ball  and  roller  bearings. 
(126,289.)    June  16. 

11,655  (1919).  Musser.  Centrifugal  amalgamator 
and  method  of  obtaining  metal  from  ore.  (143,383.)' 
Juno  2. 

16,585  (1919).  Luttenschlager.  Cementation  of. 
iron  and  steel.     (143,746.)     June  9. 

16,813(1919).    Cohn.    Alloys.    (144,119.)    June  16. 

21,038  (1919).  Deuts.  Molybdan-Werke.  Pro- 
duction of  alloys  of  iron  and  molybdenum. 
(131,896.)    June  9. 

27,153  (1919).  British  Thomson-Houston  Co. 
(General  Electric  Co.).  Alloy  steels.  (144,185.) 
June  16. 

XL— ELECTRO-CHEMISTRY. 

Applications. 

Elektro-Osmose  A.-G.  Electro-osmotic  separation* 
of  substances.    15,775.    June  10.    (Ger.,  8.4.18.) 

Higgins,  Pritchard,  and  United  Alkali  Co. 
Manufacture  of  graphite  electrodes.  15,349. 
June  7. 

Jungner.  Primary  galvanic  batteries  and  elec— 
trodes.    15,924.    June  12.    (Sweden,  17.6.19.) 

Kilburn  (Norske  Akt.  for  Elektrokemisk  Indus- 
trie    Electric  furnaces.     15,441.    June  8. 

Lawson  and  Warren.     15,593.     See  X. 

Lilienfeld,  and  Metallbank  u.  Metallurgische 
Ges.  Electrical  precipitation  of  solid  materials 
from  gases.    15,746.    June  10:    (Ger.,  6.  3.16.) 

Oldham  and  Oldham.  Galvanic  batteries.  15,205. 
June  4. 

Pechkrantz.  Manufacture  of  metallic  dia- 
phragms of  electrolytic  cells.  15,861.  June  11. 
(Swite..  12.6.19.) 

Pouchain.  Electric  accumulators.  14,500.  May  27. 

Webb.  Cathodes  for  electrolysers.  15,286. 
June  5. 

Complete  Specifications  Accepted. 

3693  (1919).  Moore.  Electric  furnaces.  (143,292.) 
June  2. 

4622-3  (1919).  Wade  (Central  Mining  and  Invest- 
ment Corp.).  Electrolytic  recovery  of  metals  from 
solutions.     (143,619  and  143.620.)    June  9. 

5573  (1919).     Hole.    See  X. 

16,439  (1919).  British  Thomson-Houston  Co. 
(General  Electric  Co.).  Control  for  electric  fur- 
naces.    (143,737.)    June  9. 
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XII.— FATS;  OILS;  WAXES. 

Applications. 

Durden.  Apparatus  for  extracting  oils  from 
nuts    seeds,  etc.     15,887.     June  11. 

EleUrtosmose  A.-G.  Decolorising  hquids ^COB- 
taining  glycerin.    15,882.    June  11     <&«•>  j*2^ 

Fry.     Treatment  ot  flax  seed.     15,141.     June  4 

Schoonderwaldt.  Preparation  of  substitutes  for 
linseed  oil.    14,358.    May  26. 

Vakil.     Refining  oils  and  fats.     14,623.     May  £6.    , 

Complete  Specifications  Accepted. 

4366  (1919).     Calvert.     Treatment   of  oils,   fats,    , 
pic-     (143  321.)     June  2.  ^T  ,.  . 

25  528  (1919).  Bloxam  (Arbini).  Neutralising 
oils  and  fats.    (144,176.)    June  16. 

XTII—  PUNTS;  PIGMENTS;  VARNISHES; 
*  RESINS. 

Applications. 

Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manufacture 
of  resinous  substances.     15,774.     June  1U. 

Scbolz  and  Tiedemann.  Working  up  ^ap  lino- 
leum into  new  linoleum.     14,693.     May  29.     (Ger., 

Schoonderwaldt.    14,358.    See  XII. 

XIV.— INDIA-RUBBER  ;   GUTTA-PERCHA. 

Complete  Specifications  Accepted. 
4551  (1919).     Wade  (Goodyear  Tire  and  Rubber 
Co.).  Manufacture  of  rubber  compounds.  (143,610..) 

18  906  (1919)  Burnev  (Westwood).  Method  of 
coagulating  latex.     (144,133.)     June  16. 

XV.— LEATHER;  BONE;  HORN;  GLUE. 

Applications. 
Badische  Anilin  u.  Sodafabr.       Manufacture  of 
readily  soluble  tanning  extracts  or  agents      lo.tob 
and  15,609.       June  8  and  9.       (Ger.,  29.1.14  and 

19  12  13  ) 

Elektro-Osmose  A.-G.  Tanning  or  impregnating 
materials.  14,626  and  14,704.  May  28  and  29. 
(Ger.,  30.11.18  and  9.7.19.) 

XVI.— SOILS;  FERTILISERS. 

Applications. 
Badische   Anilin    u.    Sodafabr  Transforming 

ammonia  into  a  salt  for  use  as  a  fertiliser.     lo,458. 

JUN?trum(  A'.-G.^and^chellenberg.  Production  of 
a  solid  neutral  fertiliser  containing  nitrogen  and 
phosphorus.    15,708.    June  10.    (Switz.,  28.6.19.) 

XVII.— SUGARS;  STARCHES;  GUMS. 
Application. 
Rambaud.     Evaporating   and  concentrating   ap- 
paratus  for   syrups   etc.      15,019.     June  2.      (Fr., 
10.6.19.) 

XVIII— FERMENTATION  INDUSTRIES. 

Applications. 
Clayton  and  Wissler.    Brewing.    15,110.    June i  3. 
Klein.       Making  vinegar.       15,6^-6.      June  1U. 
(U.S.,  12.1.16.)  „  ,     ,    ,.     , 

Mapleton.       Manufacture  of  non-alcoholic  beer. 

14,654.     May  29. 

Complete  Specifications  Accepted. 

11,294  (1917).    Geere  and  Geere.    See  XIX. 

13  338  (1919).     Rogers  and  Bedford.     Manufac- 
ture'of  alcohol.     (144,079.)    June  16. 


XIX -FOODS;  WATER  PURIFICATION; 
SANITATION. 

Applications. 
Carpmael    (Bayer    u.    Co.).      Disinfecting   seed. 
15,373.    June  7.  .  .  „... 

Goold   (Carolene  Co.).     Food  products.     14,942. 
June  2.  _  .        »_  .; 

Imperial  Trust,  and  Kidd.       Preserving  fruits, 
vegetables,  etc.     15,976.     June  12. 

Krizek.        Apparatus  for  securing  alcohol  from 
baking  bread.     15,757.     June  10. 

S^alitzer.  Manufacture  of  food  preparation  from 
fresh  blood.     14,624.    May  28.     (Ger.,  15.1.16  ) 

Shimizu.     Manufacture  of  tea  essence.     15,114. 
June  3. 

Complete  Specifications  Accepted. 
11  294  (1917)      Geere  and  Geere.     Manufacture 
of   foods   or   stimulants   for   promoting   growth   ot 
veast.     (143,938.)    June  16. 

'    7236  (1919).     Peyton  and  Ferguson.     Preserving 
meat,  fish,  etc.     (143,669.)     June  9 

10  489  (1919).  Ames.  Apparatus  for  aerating 
sewage  etc.    (143,369.)    June  2. 

XX  —ORGANIC  PRODUCTS ;   MEDICINAL 
SUBSTANCES ;  ESSENTIAL  OILS. 

Applications. 

British  Dyestuffs  Corp.,  and  Green.  Manufac- 
ture of  chlorides  and  anhydrides  of  organic  acids. 
15,103.     June  3.  f        . 

British  Dyestuffs  Corp.,  and  Green.  Manufac- 
ture of  svmmetrical  alkylated  metaphenylene- 
diamines.     15,864.     June  11. 

Chem  Fabr.  Griesheim-Elektron.  Manufacture 
of  acetaldehyde  from  acetylene.     14,516.     May  II. 

(GDu  Pont  de  Nemours  and  Co.  Producing  tetra- 
substituted  ureas.  15,621.  June  9.  (U.S.  11.9.18.) 
Soc  Chim.  Usines  du  Rhone.  Preparation  ot 
dialkvlaminoethyl  derivatives  of  theobromine. 
14,465.    May  27.    (Fr.,  1.3.20.) 

Soc  Chim.  Usines  du  Rhone.  Preparation  ot 
twice  '-  substituted  2.4  -  diketo  -  tetrahydro-oxazols. 
15,280.     June  5.     (Ger.,  16.2.20.) 

Complete  Specifications  Accepted. 

4018    (1919).       Soc.    des   Aciories    et    Forges    de 

Firminy.     Producing  acetic  acid  from  paraldehyde. 

1    (124,195.)     June  2.  it_  ,   , 

|        6094  (1919).     Mailhe.     Production  of  metliylde- 

|    rivatives    of     alklamino     compounds.         (\.2A,IW.) 

U13e293      (1919).        Thompson      (Poulenc     Freres, 
1    Senderens,  and  Aboulenc).     Production  of  benzoic 
acid      (143,392.)     June  2. 

20*572  (1919).  Soc.  des  Acieries  et  Forges  de 
Firminy.  Manufacture  of  ethyl  acetate  from  par- 
aldehvde.    (131,600.)    June  9. 

443(1920)  Weiss.  Manufacture  of  oxyaldenydes 
and  their  ethers.     (139,153.)    June  2. 

XXI  —PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 
Bloch  and  Renwick.    Photographic  materials  and 
processes.     14,398.     May  26. 

Klein.  Producing  photographic  negatives  tor 
colour  printing,  colour  photography,  etc.  15..M0. 
June  4. 

XXITI.— ANALYSIS. 


*        Application. 
Svenska    Aktiebolaget  _Mono. 


Analysing    gas- 
mixtuVes.     14,621.     May  28.     (Sweden,  28.5.19.) 
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I -GENERAL  ;  PLANT  ;  MACHINERY. 

lancet;    Manipulation  of  .     IV. 

I     gun,  and  K.  Bomiewhi     Bar.,  1920, 

u  nose  to  be  taken  and  special  devices  Found 
il  in  tin'  m.Lii iputation  of  volatile  substances 
in  the  determination  of  vapour  pressure,  fractional 
distillation,  etc.,  are  described.  Liquid  propylene 
ll  a  very  suitable  substance  for  cooling  baths  ;it 
temperatures  in  the  neighbourhood  of  liquid  air, 
s  a  remains  highly  mobile  at  this  temperature 

and  lias  a   wry   low   melting   point.      For  ext rcinoly 

Ium  temperatures,  1  n --t »'.nl  of  a  cooling  bath,  a  mas- 
aluminium  block   may  be  used,   m  which  tour 
holes  have  been  drilled;  one  of  these  serves  for  the 

introduction  of  liquid  air  and  is  shielded  trom  the 

remainder  by  a  suit  a  Me  vulcanite  screen  .  the  other 

holes  serve   lor   the    introduction  of   thermometers, 
experimental  vessels,  etc.     The  block  itself  may  bo 
insulated  hv  being  suspended  in  a   Dewar  vessel. 
J.C.8.,  July.)-  11.  W. 

Aluminium  vessels;  Method  of  removii 

from  .       J.   (Jrossfcld.       Chem.-Zeit.,    1920, 

44. 

B  :k  deposited  on  aluminium  vessels,  such  as 
kitchen  utensils,  etc.,  may  he  removed  by  strongly 

boating  the  aluminium   below  its  melting  point, 

followed  by  treatment  with  water,  by  which  means 
the  deposit  is  Boftened  and  can  be  readily  brushed 
off.  The  metal  does  not  become  brittle  or  in  any 
way  deleteriously  affected.  Tho  decomposition  of 
the  chalky  deposit  below  its  dissociation  tempera- 
ture (886  I'.i  is  probably  brought  about  by  the 
presence  of  small  quantities  of  organic  matter,  and 
may  also  be  assisted  by  tho  action  of  traces  ol 
magnesium  compounds. — -W.  J.  \Y. 

Patents. 

.-1 1  r,  gas,  or  vapour t;  Apparatus  fot  subjecting 

!<■    tin     action    nt  liquid   in    the  form    of    Spray. 
C    11.  Fowler.    B.P.  148,291,  14.2.19. 

Two  or  more  horizontal  shafts  revolve  at  high 
speed  within  a  casing  and  are  each  provided  with 
a  number  of  thin  discs  spaced  apart  by  collars;  the 
sets  of  discs  may  or  may  not  interleave,  but  in  any 

at  the  discs  on  one  shaft  come  opposite  to  the 

08  between  the  discs  on  the  neighbouring  shaft. 

Washing  liquid  is  supplied  to  the  spaces  between 

the  discs  by  jets,  and  is  also  picked  up  hy  the  discs 

trom  a  sump,  the  amount  of  liquid  supplied  by  the 

•  beins;  only  sufficient  to  carry  off  (through  an 
the  material  washed  out  of  the  gas,  which 
passes  generally  in  an  axial  direction  through  the 
apparatus,  but  is  guided  by  baffles  so  that  it  must 
pass  through  the  spray.  (Cf.  E.P.  22,282/02, 
id  17,696/10;  J.,  1903,  1121;  1908, 
1196;  and  1911,  942.)— B.  M.  V. 

Furnaces  [  .  >  „nfinuous  annealing ].    T.  Tei 

E.P,  112,710,  16.7.19. 
In  a  furnace  consisting  of  a  long  chamber  through 
which  the  objects  and  tho  heating  gases  pass  in  the 
-am.-  direction,  the  waste  gases  are  drawn  off  at 
intervals  along  the  length  of  the  furnace  through 
damper-controlled  passages  leading  to  a  collecting 
chamber  under  the  furnace  and  thence  to  an  outlet 
or  outlets.  The  goods  are  thus  cooled  gradually  and 
the  rate  of  cooling  may  be  increased  by  told  air  ad- 
mitted at  the  exit  end  of  the  furnace.  The  com- 
bustible is  preferably  provided  by  a  gas  producer 
situated  under  the  beating  end  of  the  furnace,  and 
the  air  for  combustion  may  be  preheated  by  passing 
it  through  passages  built  in  the  walls  of  the  furnace. 

— B.  M.  V. 


Furnace      II     B,    Kinnear  and   A.  .1.   Townsend. 
I    B.P.  1  330,564,  L1.8  SO.    s\ppl  .  12.6.19. 

push  .1  upwards  through  one  or  more 
vertical  mi.es  arranged  within  a  beating  chamber. 

—  H.  M    \ 

Kiln.     K    Bimi    d.  Assr,  to  I1.  W.  .M,  Kay.    U.S. P. 
1,339,705,  11. 5.20.    Appl  ,  30.8.16. 

Is   a   kiln   with    ml.  I    openings  i  ommiiiiii  ating  with 

a  flue  and  having  an  adjacenl  burner  also  in  com- 
munication with  the  due,  a  conduii  is  arranged  be- 
tween the  burner  and  kiln  through  which  a  fluid 

may  be  delivered  to  the  Hue.   \l     ...     ..,,    provided  for 

generating  and  superheating  steam,  for  mixing  it 
and  the  fluid  with  the  combustion  products  from 

(he  burner,  and  for  directing  this  mixture  into  tho 
kiln.      YV     I.  W. 

KUn.      J.    N.    S.lva.      D.S.P.    1,840,683,    18.5.20. 
Appl.,  26.8.19. 

An  intermittent  kiln  comprises  several  round  down- 
draught  kilns,  a  feeding  Hue  and  an  exhaust  flue 
ndiug  past  them  all,  a  manifold   with  its  ends 
Connected    with    the    (lues    and    its    body    encircling 

each    kiln   and   communicating    with    the    interior 

thereof,  and  a  sinele   Hue  rout n   to  the  kilns  and 

communicating  with  the  central  well  of  each  kiln 
and  with  the  exhaust  flue.  A  branch  exhaust  flue 
draws  tin-  gases  from  the  main  flue  and  discharges 
them  into  the  chimnev  and  a  pressure  fan  blows  air 
into  the  feed  flue— A".  B.  S. 

Kin;  Annular  .     G.   Zehner.     G.P.  315,773, 

23.2.16. 
An  annular  kiln  has  its  crown  supported  by  a  series 
of  upright  pillars  so  arranged  that  there  are  alter- 
nate openings  on  opposite  sides  of  the  combustion 
channel  which  may  bo  employed  to  convey  the  gases 
through  the  kiln  in  a  zig-zag  course.  The  kiln  can 
thus  be  used  alternately  as  an  annular  kiln  and  as 
a  zig-zag  oven,  or  it  can  be  used  partly  as  the  one 
and  partly  as  the  other. — L.  A.  C. 

Tunnel  kiln.  F.  K.  Mciser.  G.P.  319,440,  28.9.18. 
Tiik  kiln  is  suitable  for  chemical  reactions,  for 
ignitions  in  different  gas  atmospheres,  and  for  the 
recovery  of  vapours  and  gases  from  tho  material 
under  treatment.  The  material  is  supported  in  the 
kiln  in  tanks,  crucibles,  or  other  vessels  connected 
in  series  by  detachable,  movable  pipes.  The  pipes 
of  the  individual  vessels  may  dip  in  a  liquid  seal  of 
a  longitudinal  conduit  in  which  movable  valves 
may  be  arranged  so  that  a  gas  can  be  supplied  to 
a  definite  part  of  the  apparatus. — A.  It.  P. 

Treating  air  or  gases  with  lUiuids  or  vice  versa; 

Apparatus  for .     W.  J.  Bulgin,  E.  A.  Hall, 

and  G.  Searle.  E.P.  142,941,  17.2.  and  29.7.19. 
In  a  rotary  scrubber  in  which  tho  rotating  part 
dips  into  liquor  within  a  cylindrical  container,  the 
working  surface  which  retains  a  film  of  liquor  con- 
sists of  twisted  flat  strip  which  may  be  secured  to 
the  rotor  in  several  ways,  such  as  winding  involutely 
ht  bween  radial  amis,  or  in  several  layers  or  zig-zag 
fashion  on  flat  strip  provided  with  projections  to 
hold  the  twisted  strip  in  place.  Baffles  of  conical 
or  vena  contractu  shape  may  !>o  provided  to  ensure 
the  passage  of  tho  air  or  gas  through  the  effective 
portions  of  the  rotor. — B.  M.  \ 

Atomising  more  or  less  viscid  materials;  Method 
ami  means  fur  — — .  A.  Sonstbagen  and  E.  H. 
Harberd.  E.P.  113,289,  11.2.19. 
Tim:  material  is  spread  in  a  thin  layer  on  a  smooth 
roller  or  lult  moving  comparatively  Blowly,  and  is 
i.  moved  therefrom  by  bristles  or  spikes  projecting 
from  another  roller  or  belt  which  moves  much  faster, 
so  that  the  material  is  thrown  off  from  the  projec- 
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tions  by  centrifugal  force  in  the  form  of  drops. 
The  bristles  or  spikes  project  into  the  layer  of  liquid 
on  the  first  roller  or  belt,  but  do  not  quite  touch 
the  roller  itself,  and  just  before  they  enter  the  liquid 
they  may  be  bent  back  by  a  suitable  obstruction 
and  then  suddenly  released. — B.  M.  V. 

Absorbing  gases;  Methods  and  means  for  - and 

their  application  f"  vacuum  flasks  for  storing  low- 
tenipcrature  liquids.  H.  C.  Jenkins.  E.P. 
143,365.  15.4.19. 

Granulated  or  powdered  coal  is  used  instead  of 
charcoal  for  improving  and  maintaining  the  vacuum 
in  vacuum  flasks. 

Condenser  for  distilling  apparatus.  J.  H.  Zaeckel. 
E.P.  143,428,  16.7.19. 

The  vapour  passes  into  a  pipe,  inclined  upwards, 
from  which  vertical  branches  extend  downwards 
into  open  vessels  for  the  collection  of  distillates  of 
various  degrees  of  volatility.  A  number  of  similar 
pipe  sections  may  be  used,  with  the  lower  ends  of  the 
inclined  pipes  alternately  on  opposite  sides. 

— B.  M.  V. 

Distillation  of  liquids;  Apparatus  and  process  for 

the    continuous  .        F.   I.   Gibson.        U.S. P. 

U.S.P.  1,324,417,  9.12.19.     Appl.,  2.8.18. 

A  still  is  divided  into  several  compartments  with 
restricted  communicating  passages  for  the  liquor, 
but  all  opening  to  one  common  vapour  space.  The 
liquid  is  fed  continuously  to  the  first  compartment 
and  the  residue  withdrawn  from  the  last  compart- 
ment.—B.  M.  V. 

Evaporating  apparatus.  K.  L.  E.  Thunholm. 
U.S.P.  1,324,417,  9.12.19.     Appl.,  2.8.18. 

Liquid  to  be  evaporated  is  fed  into  the  upper  end  of 
a  vertical  cylinder,  divided  by  double  horizontal 
partitions  into  a  number  of  superposed  chambers. 
The  partitions  are  provided  with  central  pipes, 
which  pass  through  the  upper  and  lower  plates  and 
through  which  a  vertical  shaft  passes,  having  arms, 
carrying  rakes  which  are  rotated  in  each  chamber. 
Passages  are  also  provided  through  which  the 
vapour  passes  upward  to  the  outlet  at  the  top  and 
other  sealed  passages  through  which  the  liquid 
flows  down  from  chamber  to  chamber  to  the  concen- 
trated liquor  discharge  at  the  bottom.  Evaporation 
is  effected  by  steam  which  passes  through  the 
double  partitions,  each  of  which  is  provided  with 
an  inlet  and  an  exhaust  connexion. — W.  H.  C. 

Electrical  precipitators ;  Method  of  regulating  the 

velocity  of  fumes  passing  through  .     W.  W. 

Strong,  Assr.  to  Research  Corp.  U.S.P.  (a) 
1,337,488  and  (b)  1,337,489,20.4.20.  Appl.,  25.9.17. 

(a)  Devices  controlled  automatically  are  placed  in 
the  different  pipes  of  an  electrical  precipitator  of 
the  multiple  pipe  treater  type  in  order  to  equalise 
the  flow  of  gas  therein,  (b)  A  treater  chamber  has 
a  discharge  electrode  extending  through  it  and  is 
provided  with  means  for  constricting  the  flow  of 
gas  adjacent  to  the  electrode  and  also  for  preventing 
a  disruptive  discharge  from  the  electrode  to  the  con- 
stricting means  at  voltages  below  the  normal  critical 
one.— B.  N. 

Electrodes;  Removing  deposits  from  [in  elec- 
trical precipitators].  A.  F.  Meston,  Assr.  to  Re- 
search Corp.  U.S.P.  1,339,471,  11.5.20.  Appl., 
23.10.17. 

Means  are  provided  for  striking  the  discharge  elec- 
trodes of  an  electrical  precipitator  intermediate  of 
the  ends  to  cause  vibration. — B.  N. 


[Electrically']  separating  suspended  particles  from 
gases.  W.  A.  Schmidt.  Assr.  to  International 
Precipitation  Co.  U.S.P.  1,339,480,  11.5.20. 
Appl.,  27.8.17. 

A  clean  electrode  surface,  for  receiving  the  preci- 
pitated material,  is  maintained  by  distributing  a 
liquid  in  a  film  over  a  porous  surface  constituting 
the  receiving  electrode. — B.  N. 

Gases;  Apparatus  for  the  electrical  precipitation  of 

dust      from.      .      Siemens  -  Schuekertwerke 

G.m.b.H.     G.P.  315,931,  29.6.18. 

Dust  etc.  is  removed  from  blast-furnace  gas  or  the 
like  by  passing  the  gas  through  a  number  of  elec- 
trodes consisting  of  frames  in  which  are  mounted  a 
series  of  pivoted  plates  arranged,  either  horizontally 
or  vertically,  in  a  manner  similar  to  that  of  the 
laths  of  a  Venetian  blind.  The  plates  in  alternate 
frames  serve  as  precipitation  electrodes  and  as  high- 
potential  electrodes  respectively,  and  are  inclined 
in  opposite  directions,  so  that  repeated  changes  of 
direction  are  imparted  to  the  gas. — L.  A.  C. 

Dryer.  W.  B.  Hutchinson,  Assr.  to  A.  Blackburne. 
U.S.P.  1,338,731,  4.5.20.     Appl.,  23.5.19. 

In  a  rotary  dryer  with  screw  feed  the  blades  are 
perforated  to  enable  air  to  be  blown  through  the 
screw  and  dryer  in  a  contrary  direction  to  the 
feed.— W.  J.  W. 

Drying  materials;  Process  for .     H.  B.  Lowden. 

U.S.P.  1,339,771,  11.5.20.     Appl.,  22.10.17. 

The  material  is  caused  to  pass  over  a  heated  hearth 
by  repeatedly  cleaving  it  in  a  substantially  vertical 
direction  and  at  the  same  time  imparting  to  it  a 
slight  forward  motion. — W.  H.  C. 

Dehydration    of   moist    materials;    Apparatus   for 

[electro-osmotic]     .       Elektro-Osmose    A.-G. 

(Graf  Schwerin  Ges.).    G.P.  316,443,  4.9.17. 

In  the  apparatus  previously  described  (G.P. 
314,338;  J.,  1920,  53  a),  the  movable  walls  rest  at 
their  lower  end  in  a  bed  provided  with  a  run-off 
conduit  for  the  separated  liquid.  A  channel  from 
one  side  of  each  wall,  or  channels  from  both  sides, 
pass  through  the  lower  end  of  the  wall  and  open 
into  the  discharge  conduit. — W.  J.  W. 

Pulveriser;  Rotary  .     E.  Cortese,   M.   Crespi, 

and  A.  Squassi.   U.S.P.  1,339,499,  11.5.20.   Appl., 
29.1.20. 

A  pulverising  chamber  provided  with  beater  bars 
attached  to  wheels  mounted  on  a  rotating  shaft  and 
also  with  stationary  pulverising  means,  has  a 
blower,  mounted  independently  on  the  shaft,  which 
blows  the  powder  and  granular  material  from  the 
beaters  against  a  grid  fixed  over  an  opening  in  the 
casing. — W.  H.  C. 

Refrigerating  apparatus.  R.  B.  Henderson  and 
R.  E.  James.  U.S.P.  1,339,622,  11.5.20.  Appl., 
13.5.18. 

A  generating  chamber,  provided  with  means  by 
which  it  can  be  heated  and  cooled,  is  connected  by 
a  gas  passage  and  a  liquid  return  pipe  with  a  cooled 
dehydrating  chamber,  supported  on  the  generator. 
The  dehydrating  chamber  is  connected  with  a 
cooled  condenser  by  a  pipe  provided  with  an  auto- 
matic and  also  with  a  manually  operated  valve. 
The  refrigerant  passes  at  intervals  from  the  con- 
denser to  a  refrigerating  coil  by  a  valved  pipe  and 
thence  up  a  vertical  pipe  back  to  the  generating 
chamber.— W.  H.  C. 

Photochemical  apparatus.  W.  O.  Snelling.  U.S.P. 
1,339,675,  11.5.20.     Appl.,  1.3.17. 

The  reacting  fluids  are  caused  to  pass  through  a 
series  of  transparent  vessels,  each  of  which  has  a 
source  of  light  opposite  to  it,  the  distance  between 
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tin'  touree  ,,i  light  mid  the  reaction  vessel  being  de-      with  paddles,  bj  the  help  of  which  the  Bait  crystals 

lively  in  the  direction  of  Bow  ol  the      and  the  solution  ;irc  moved  through  the  troughs, 
■aids.     W.  M.C.  —A.  R.  P. 


fjtporating  device:  SettlinQ  basin  .     Upward- 

turrent  separating  protest  and  device.       Slime- 
pulp  thick,,,,,.     {     All. in       0  S.I'.  (*)   1,3 
(n>   1,339,683,  .in,!  (<  i   1,339,684,   II  5  30.     Appl. 
(a)  (a)  .1.7.17.  1. 1  6.10.18. 

(a)  To  pn  vent  irregular  discharge  at  the  outlet  of 
.i  de-watering  settler,  adiaphragm  or  other  obstruc- 
tion is  placed  over  the  outlet  in  such  a  tray  as  to 
.m  attenuated  passage  for  the  Bottling 
materia]  for  ■  BonaddManle  frnrtanrm  above  the  ori- 
nO  Ihe  overflow  lip  of  a  settling  device  is 
adjustable  as  to  circumferential  length  in  order  to 
van  the  velocity  of  overflow,  (c)  The  size  of  the 
outlet  orifice  of  a  pulp  thickener  is  varied  by  mfiann 
eontrolled  by  the  level  of  a  fluid  of  fixed  density 
<<.'/.,  clear  water),  which  is  in  hydrostatic  balance 
with  the  Beetling  pulp.  The  dear  fluid  chamber  is 
preferably  arranged  within  the  Bettler  and  pro- 
vided with  an  inverted  conical  baffle  underneath. 

— B.  M    V. 

Catalysts;  Manufacture  of  .     J.  Boyoe,  Assr. 

t,,  The  An, en,  :'ii  Cotton  Oil  Co.  U.S. P.  1,339,686, 
11  5.20.    Appl.,  2.6.13. 

uhnrrmtTOF  inert  material  is  mixed  with  an  adher- 
ent material  so  that  the  individual  grams  are 
d  Ihe  coating  contains  a  compound  of  the 
catalytic  metal,  and  the  coated  material  is  treated 
to  convert  the  compound  to  a  catalytically  active 
material,  e.g.,  "  nickel  black." — B.  M.  V. 

fViKiiejiorin,/  compound  substances  containing  in- 
grtditnts  of  closely  related  soinlnlit ,/.  A.  Seiden- 
berg.     U.S. P.  1,340,186,  18.5.20.     Appl.,  10.8.18. 

A  ni'mber  of  solvents  aro  chosen  such  that  the  most 
tile  .solvent  dissolves  the  least  soluble  con- 
stituent most  easily  and  the  least  volatile  solvent 
dissolves  ihe  most  soluble  constituent  most  easily. 
The  compound  substance  is  dissolved  in  the  mixed 
solvent,  which  is  then  gradually  volatilised,  so  as 
to  precipitate,  the  constituents  in  the  reverse  order 
of  their  solubility.— B.  M.  V. 

Heat  exchanger.  Method  of  exchanging  heat.  H.  D. 
Hildebrand.  I'.S.P.  (a)  1,340,266  and  (b) 
1,340,367,  lv.5.20.    Appl.,  2.1.17  and  21.4.19. 

Two  fluids,  between  which  interchange  of  heat  is 
desired  to  take  place,  are  passed  through  elements 
consisting  of  a  number  of  nested  pipe  sections, 
alternate  sections  of  one  element  being  connected 
with  alternate  Beetions  of  an  adjacent  element,  so 
that  the  fluid  to  be  heated  flows  through  progres- 
sively smaller  annular  passag  *  and  the  fluid  to  be 
cooled  through  progressivelv  larger  passages. 

— B.  M.  V. 

ii    of   salts;    Utilisation    of    the    heat 

iff/  during  tlte  from  hot  liquors.     K. 

II o     r.     G.P.  (a)  316,492.   1.3.18,  and  (b)  316,493, 
20.3.18. 

(a)  Hot  vapours  liberated  from  liquors  during 
rstallisation  are  conducted  into  an  apparatus  in 
which  they  are  utilised  for  assisting  the  solution 
of  the  raw  material,  (b)  Additional  heating  of  the 
raw  material  and  solvent  may  bo  effected  by  means 
of  steam  or  hot  gases  in  a  second  apparatus,  from 
which  any  residual  hoi  vapours  are  caused  to  pass 
into  the  first  apparatus.— W.  J.  W. 

SojU    solutions;    Apparatus    for    cooling    hot   . 

M     chinenbau-A.-G.Balcke.   G.P.  319,439,  26.6.18. 

The  apparatus  nonnftitn  of  a  series  of  troughs  pro- 
vided with  rotating  cooling  discs,  which  are  fitted 


Filtering  gaseous  substances;  Agparatut  and  pro- 

cess  for .       I,.  I!.  Ki,,  htei.       G.P.  317,964, 

31  3.18.    Conv  ,  2.11.17. 

The  a p para'  us  comprises  B  rotating  tint  screen  over 

which  the  granular  filtering  material,  e.g.,  sand, 
is  distributed,  and  from  which  it  is  removed  con- 
tinuously or  at  mi.  i  .netl  to  a  purifn.it  ion 
plant,  and  then,  by  means  of  a  vertical  shaft  with 
guard  rail,  returned  to  the  screen  in  a  layer  ol  the 
requisite   thickness. — \V.   J.    \Y. 

Pneumatic  separators.  Williams  Patent  Crusher 
and  Pulverizer  Co.,  Assees.  of  A.  J.  Roberts. 
E.P.  139,719,  6.?. 19.     Conv.,  1.3.10, 

atari   for  grading    crushed   rock   and  other 

materials.    T.  J.  Sturl.-vaut.    E.P.  143,989,9.4.19. 

I'urifinition  of  lused  lubricating}  oil  and  other 
liniiiil.i;    .lppui'iif us   for  .        King's   Patent 

Agency,    Ltd.     From   D.    Stone.     E.P.    142,703, 
2.7.19. 

Evaporators.     K.  L.  E.  Thunholm.    E.P.  118,635, 

23.8.18.     Conv.,  23.8.17. 
See  U.S. P.  1,324,417  of  1919;  preceding. 

Sludge  press.    W.Buckley.    E.P.  143,478,  24.12.19. 
See  U.S. P.  1,316,419  of  1919;  J.,  1919,  806  a. 
]>istdlation.    G.P.  315,012.    .See  III. 


IIa.-FUEL;  GAS;  MINERAL  OILS  AND 
WAXES. 

Gases  of  combustion  of  coal;  Approximate   deter- 
mination   of    the    amount    of   .     F.    Castck. 

Feuerungstecn.,   1920,  8,   133—136. 

It  is  shown  that  the  amount  of  gas  produced  by 
the  combustion  of  coal  can  be  calculated  from  the 
carbon  content  or  the  calorific  value  of  the  coal. 
Using  the  theoretical  quantity  of  air,  the  volume 
of  dry  combustion  gases  (G)  in  cub.m.  from  one  kg. 
of  coal  is  one-tenth  of  tho  percentage  of  carbon 
in  the  coal  (C).  If  v  times  the  theoretical  quantity 
of  air  is  used,  G=01Cc  and  u  =  18-65/x,  x  being 
the  percentage  of  CO,  in  the  gases  of  combustion. 
If  the  calorific  value  of  the  coal  is  B,  the  carbon 
content  is  B/97%.— A.  G. 

"Double   gas"   and  its   rise   ia   gas  works.        H. 
Strache.     J.  Gasbeleucht,,  1920,  63,  230—235. 

The  author  advocates  the  adoption  of  a  system  of 
primary  gasification  followed  by  steaming,  leading 
to  the  production  of  "double  gas."  This  gas  has 
a  calorific  value  of  3330  cals.  per  cub.m.,  as  com- 
pared with  5500  cals.  for  ordinary  coal  gas  from 
ime  coal.  The  amount  of  coal  gae  produced 
per  100  kg.  of  coal  is  33  cub.m.  and  the  amount  of 
•'  double  gas  "  160  cub.m.,  the  total  calorific  values 
lieing  425,100  cals.  in  the  former  case,  assuming 
the  coke  to  be  used  for  the  production  of  water- 
gas,  and  in  the  latter  case  533,400  cals.  The 
minimum  calorific  values  of  the  gas  and  tar  are 
given  as  80*2  and  B '3  of  the  heat  of  the  coal 
respectively.  Advantages  claimed  for  the  process 
are: — Reduced  door-space,  apparatus  always  ready 
for  use,  reduction  in  labour  and  low  initial  cost. 
The  yield  of  by-products  is  greater  than  if  coal-  and 
water-gas  are  produced  separately  and  then  mixed. 
The  tar  (sp.gr.  1-042)  contains:  water,  33"7  .pitch, 
18-9;  paraffin.  15 ;  light  oils,  19"4;  heavy  oils,  24-3; 
ammonia,  091;  insol.  in  benzol,  L65 ;  and 
ash,  0-28  '.—A.  G. 
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Gas  producer   plants   operating   with   recovery    of 
low-temperature    tar   and    ammonium   sulphate; 

Economics  of  .     E.  Roser.     Stahl  u.  Eisen, 

1920,  40,  349—357,  337—395. 

On  the  basis  of  tests  with  coal,  lignite  briquettes, 
and  mixtures  of  coal  and  briquettes  carried  out  on 
an  installation  of  15  Thyssen  rotary-grate  gas  pro- 
ducers, the  advantages  of  the  gasification  of  fuel 
in  by-product  gas  producers  are  set  out  in  detail 
for  varying  conditions  as  to  prices  of  raw  materials 
and  of  products. 

Gas   producer   plants   operating    with    recovery    of 
low-temperature    tar   and   ammonium    sulphate; 

Economics   of  .      Stahl   u.    Eisen,    1920,    40, 

532—541,  610—621,  651—655,  685—689. 

A  full  account  of  a  discussion  on  two  communica- 
tions bv  Roser  (preceding  aimieci-i  and  Klingen- 
berg  (Stahl  u.  Eisen,  1918,  38,  2—11,  32—36,  46—51, 
65— 68). 

Oxide  [gas]  purification;  Practice  and  control  of 
.    G.  Weyman.     Gas  J.,  1920,  150,  489-^90. 

There  are  three  possible  ways  of  removing 
hydrogen  sulphide  from  coal  gas  by  oxide  purifica- 
tion. The  first  method  is  to  form  ferric  sulphide, 
this  being  subsequently  oxidised  to  free  sulphur. 
The  process  is  limited  to  the  use  of  true  bog  ore  or 
an  artificial  oxide  consisting  of  precipitated 
hydroxide,  and  the  presence  of  an  alkali  is 
necessary  to  neutralise  any  acid  that  may  be 
formed.  Ammonia  is  the  best  alkali  to  use  as  it 
can  be  distributed  most  efficiently.  The  develop- 
ment of  heat  must  be  restricted  owing  to  increase 
in  acidity  with  rise  of  temperature.  For  this 
purpose,  as  much  water  should  be  used  as  the  oxide 
will  carry  without  being  wet.  In  the  second 
process,  ferrous  sulphide  is  the  intermediate  pro- 
duct, and  since  acid  conditions  are  favourable 
higher  temperatures  may  be  employed.  Natural 
ores  and  burnt  oxide  can  be  used  with  good  results, 
but  the  process  should  not  be  employed  if  the 
purifying  area  is  below  0'5  sq.  ft.  per  1000  cub.  ft. 
per  24  hrs.  The  oxide  should  be  worked  as  dry  as 
possible,  and  50%  of  sulphur  should  be  obtained 
without  more  than  one  removal.  In  the  third 
process,  which  has  not  yet  been  applied  to  coal 
gas  purifiers,  most  of  the  sulphur  is  oxidised  direct 
to  sulphuric  acid  and  ferrous  sulphate  is  produced 
which  may  be  removed  in  solution.  The  tempera- 
tures used  must  be  higher  than  usual  and  the 
conditions  must  be  acid.  Success  in  any  of  these 
methods  depends  on  the  material  used,  the  plant 
available,  and  the  temperature  which  can  be  main- 
tained. Improved  results  have  been  attained  by 
the  passage  into  the  purifiers  of  preheated  air,  and 
steam  gives  better  results  than  water  for  moisten- 
ing the  oxide.  The  author  advocates  carefid  tem- 
perature control,  determination  of  the  ammonia  and 
tar  fog  in  the  inlet  gas  and  of  the  hydrogen 
sulphide  at  the  outlet  of  the  first  two  boxes.  The 
liquid  drainage  should  be  examined  regularly  and 
the  spent  oxide  tested  for  ammonia. — A.  G. 

Petroleum;  Constitution  of  organic  nitrogen  bases 

of  Californian  .     C.   F.   Mabery   and  L.   G. 

Wesson.     J.  Amer.  Chem.  Soc,  1920,  42,  1014— 
1020. 

A  he-examination  of  the  basic  constituents  of 
Californian  petroleum  (J.,  1900,  505)  has  shown 
them  to  consist  mainly  of  alkylated  quinolines 
Cor  isoquinolines).  All  the  fractions  boiling  over 
intervals  of  2° — 4°  covering  a  range  of  130° — 283°  C. 
at  50 — 90  mm.  gave  pyridinepentacarboxylic  acid 
and  a  methylpyridinetetracarboxylie  acid  on  oxida- 
tion with  potassium  permanganate,  and  therefore 
contain  at  least  three  alkyl  groups,  of  which  the 
relatively  simple  nature  is  shown  by  the  absence  of 


propionic  or  higher  fatty  acid  from  the  oxidation 
products.  3-Methylquinoline  was  obtained  by 
distilling  with  lime  the  product  obtained  by 
oxidising  one  fraction  with  chromic  acid,  and  a 
medium  fraction  yielded  a  phthalone  derivative  by 
condensation  with  phthalic  anhydride.  (C/.  J.C.S., 
July.)— J.  K. 

Ammonium  sulphate.     Shewring.     See  VII. 

Gas  analysis.    Ott.    See  XXIII. 

Patents. 

Coal  or  other  mineral  washing  apparatus.  A. 
France.     E.P.  142,729,  15.9.19. 

The  washing  troughs  are  arranged  in  batteries  in 
cascade  form ;  the  dense  material  discharged  from 
I  the  separators  of  one  trough  is  subjected  to  another 
washing  in  a  trough  below,  this  process  being  re- 
peated until  the  necessary  grade  is  obtained. — A.  G. 

Coal;  Process  for  treating  .     J.   N.  Wingett, 

Assr.   to    W.    A.    Haggott.       U.S. P.    1,337,496, 
20.4.20.     Appl.,  3  5.15. 

Coal  is  hardened,  preparatory  to  shipment  or 
storage,  by  heating  it  during  its  passage  through  a 
closed  chamber,  sufficiently  to  drive  off  certain 
volatile  constituents  adjacent  to  the  surface  only. 
The  heavier  oils  are  caused  to  move  to  the  surface 
and  dried,  giving  the  coal  a  hard  exterior,  pro- 
tecting it  against  exposure  to  the  atmosphere,  and 
preventing  the  formation  of  dust  and  slack. — B.  N. 

Coke;  Manufacture  of  hard from  gassy  coals. 

F.  Saeftel.     G.P.  317,120,  9.5.18. 

The  charge  for  coking  consists  of  a  mixture  of  the 
raw  coal  and  coal  which  has  been  partly 
de-gasified. — W.  J.  W. 

Coke  oven  with  vertical  heating  flues.  C.  Otto  u. 
Co.     G.P.  317,962,  22.8.16. 

A  number  of  flues  are  built  in  immediate  contact 
with  the  furnace  side  of  the  oven  wall  and  others 
are  built  within  the  wall  and  communicate  above 
with  one  another.  Combustion  takes  place  from 
below  upwards  in  a  number  of  narrow  pipes,  which 
communicate  above  with  the  heating  flues  by  means 
of  separate  channels  built  into  the  upper  portion  of 
the  oven  wall,  or  by  one  continuous  channel,  in  such 
manner  that  the  products  of  combustion  pass 
downwards  through  the  heating  flues  with  eddying 
motion.— J.  S.  G.  T. 

Chamber  oven  for  gas  production.  H.  Brocker. 
G.P.  315,099,  23.3.18.  Addition  to  314,118  (J., 
1920,  5  a). 

The  oven  comprises  an  upper  and  lower  chamber 
separated  by  means  of  an  inclined  partition  extend- 
ing part  of  the  way  across  the  oven,  and  a  slide 
which  may  be  withdrawn  when  desired  to  afford 
communication  between  the  chambers.  The  upper 
chamber  serves  as  a  carbonising  chamber  and  can 
be  put  in  communication  with  or  cut  off  from  the 
hydraulic  main  as  desired.  The  lower  chamber 
functions  as  a  gas  producer  and  is  fed  with  hot  coke 
from  the  upper  chamber  bv  withdrawing  the  slide. 

—J.  S.  G.  T. 

Coal;  Gasification  of and  obtaining  by-products 

therefrom.  C.  H  Smith.  E.P.  123,738,  17.2.19. 
Conv.,  16.2.18. 
Caking  coal  is  subjected  to  a  preliminary  distilla- 
tion at  temperatures  below  that  at  which  substan- 
tial quantities  of  ammonia  pass  off,  being  agitated 
continuously  and  the  gas  and  tar  withdrawn  until 
the  coal  loses  its  caking  properties.  The  residue  is 
subsequently  treated  in  a  by-product  gas  producer, 
to  obtain  producer  gas  or  water  gas,  with  recovery 
of  ammonia.  The  distillation  takes  place  at  800° — 
950°  F.  (about  430°— 510°  C.).— A.  G. 
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fuels;  Gasifying  of  solid  and  Itt/uid 
■  man.   E.P.  142,946,  18.2.18 


>  \i   i-  heated  to  a  temperature  exceeding  the 

nun   point  of  tho  fuel    to    be    gasified   and   is 

applied  to  the  fuel  in  this  highly  heated  condition 

in  .i  chamber  in  which  the  temperature  is  main- 

oed  at  or  above  the  ignition  point  of  the  fuel.   In 

one  type  <>f  apparatus  oil  is  Fed  mtu  a  stream  of 

■in  i.. illy  through  ■  jet,  whilst  it  pul- 

>.il  is  used  it  is  discharged  through  a  hopper 

into  tin-  steam  chamber. — A.  G. 

on-hydrogen   ga»;  Process  of  producing  . 

1    O'Connell.     V.  S.  P.  1,»10,495,  18.5.20.     Appl., 

in. 9.19. 

The  fast  layer  ol  ignited  coal  in  a  gas  producer  is 
subjected  successively  to  an  air  blast  and  a  steam 
blow,  both  of  equal  length  and  directed  from  be- 
neath the  coal,  to  another  air  blast  and  steam  blow 
similar  to  the  former,  to  an  air  blast,  to  a  steam 
blow  directed  from  the  top  and  lasting  |  of  the  air 
blast,  to  a  steam  blow  from  the  bottom  lasting  $  of 
the  air  blast,  to  a  succession  of  two  periods  of  opera- 
tion, each  period  comprising  an  air  blast  and  a 
m  up-blow  of  equal  length,  followed  by  three 
operations,  each  consisting  of  an  air  blast,  a  steam 
down-blow  of  |  of  tho  blast  period,  and  a  steam  up- 
blow  of  i  of  the  blast  period.  Coal  is  deposited  in 
the  centre  of  the  fire,  after  the  la-st  steam  up-blow, 
and  this  is  followed  by  two  periods  of  air  blast  and 
steam  up-blows  of  equal  length  and  the  process  con- 
tinued in  the  above  described  order,  including  the 
in.iling,  until  the  last  coaling  operation  before 
i  leaning  of  the  tire  has  taken  place  and  has  been 
followed  by  a  double  air  blast  and  steam  up-blou  . 
the  coal  thus  prepared  being  subjected  up  to  the 
point  of  'leaning  to  a  series  of  operations  consisting 
of  air  blasts,  steam  down-blows  of  J  of  the  air 
blasts,   and  steam  up-blows  of   J  of  the  air  blast 

periods.  —  A.  G. 

-producer   xcith    annular   charge.       J.   Schulte. 
t..P.  316,412,3.1.17. 

'lit k  charge  is  contained  within  the  producer  in  a 
tall  annular  chamber.  By  means  of  helical  baffles 
the  gas  is  caused  to  take  a  tortuous  path  in  the 
spaces  surrounded  by  and  surrounding  the  annular 
chamber  and  is  drawn  off  from  the  respective  re- 
gions by  separate  pipes  each  provided  with  a 
irate  cock  and  leading  into  a  common  pipe. 
Partitions  are  provided  in  tho  spaces  within  and 
without  the  annulus  to  force  tho  gas  into  more  in- 
timate' contact  with  the  walls  of  the  producer 
chamber.— J.  S.  G.  T. 

Gat   producer.     Maschinenfabrik    Augsburg-Nurn- 
berg  A.-G.     G.P.  317,220,  18.3.17. 

The  -tepped  grate  of  the  producer,  which  is  re- 
latively long  in  horizontal  cross-section,  is  carried 
on  a  horizontal  pipe  which  is  turned  about  its  axis 
alternately  in  opposite  direction.  The  fuel  is 
thereby  broken  up  by  being  pressed  alternately 
against  one  Or  other  of  the  side  walls  of  the  pro- 
— J.  S.  G.  T. 

Ethylene;  Compression    storage,  etc.  of .   A.  A. 

B  A  jsr.   to   t'.S.    Industrial  Alcohol  Co. 

i  .-  P.  1,838,481,  11.5.20.  Appl.,  6.6.19. 
I  l  vmndf.h  suitable  for  commercial  transportation 
has  its  interior  free  from  absorbent  filler  and 
solvent  and  contains  ethylene  compressed  to  a  high 
pressure,  the  amount  of  ethylene  oeing  more  than 
1J  tune,  the  amount  of  hydrogen  in  a  cylinder  of 
tlie  same  size  under  the  same  pressure. — A.  G. 

Rast-/urnace  go*;  Cleaning  of .     N.  K.  Turn- 
bull.     E.P.  142,938,  15.2.19. 

Tue  gas  is  filtered  and  is  then  purified,  tho  cooled 
gas  being  passed  in  counter-current  to  the  incoming 


N  li.  crude  hot  gas,  thus  being  reheated  and  being  in  a, 
more  suitable  Condition  for  combustion  in  stoves, 
boilers,  and  the  like  or  for  use  in  gas  engines. 

—A.  G. 


Method  and  apparatui  for  cleaning  . 

F.  1{.  McGoo.     U.S. P.  1,888,1  I.!.  27  1.90,     Appl., 
13.5. 1  9 

Tin:  .  leaner  comprises  a  gas-distributing  chamber, 
a  collecting  chamber  connected  witn  the  dis- 
tributing chamber  by  a  aeries  of  conduits  and 
an  impurity-receiving  chamber  provided  with  a  gas 

outlet.      The  Conduits  have  annular  outlets  opening 

into  the  impurity-receiving  chamber  and  means  in 

each  conduit  tor  imparting  a  whirling  motion  to 
the  gases  passed  through  them. — A.  (!. 

Gasoline;  Manufacture   of  .       J.   W.  Trotter. 

U.S.P.  1,339,727,  11.5.20.  Appl..  14. 11. is. 
Partly  refined  hydrocarbon  oil  is  converted  into 
gasoline  by  spraying  it  through  a  "  submerged  cata- 
lytic spray  "  into  a  bath  of  oil  under  a  pressure  of 
not  less  than  75  lb.,  in  the  presence  of  superheated 
steam  and  at  a  cracking  temperature. — C.  A.  M. 

Ovent    [for    distillation     of    coal];    Method    and 
apparatus  for  producing  a  regular  progression  of 

materials  in  vertical .     Soc.  du  Four  Vertical 

Continu.     E.P.  124,199,  3.3.19.     Conv.,  1.3.18. 

Coke  ovens;  Discharging  apparatus  for  continuous 

.       Soc.   Anon.   d'Ougree  Marihave.        E.P. 

135,217,  15.11.19.     Conv.,  28.9.16. 

Gas  generators  and  the  like;  Preventing  escape  of 

gas    through    poke-holes    of .       Faconeisen- 

Walzwerk  L.   Mannstaedt  &  Co.   A.-G.,  and  H. 
Barmen.     E.P.  133,969,  16.10.19.     Conv.,  25.7.16. 

Gas  retorts  [for  domestic  use].       E.   A.   Ground- 
stroem.     E.P.  142,689,  6.6.19. 

Gas   producers   [for   self-propelled   vehicles;   Auto- 
matic control  of  operation  of ].     D.  J.  Smith. 

E.P.  143,353,  5.4.19. 

TCofce]  oven  with  regenerators.  C.  Berthelot.  U.S.P. 
1,340,104,  11.5.20.     Appl.,  15.8.19. 

See  E.P.  129,994  of  1919;  J.,  1920,  395  a 

Fuel;  Liquid  .     E.  C.  R.  Marks.     From  U.S. 

Industrial  Alcohol  Co.     E.P.  143,017,  5.5.19. 

See  U.S.P.  1,313,158  of  1919;  this  J.,  1919,  711  a. 
Electrical  precipitation.     G.P.  315,931.     Seel. 
Sludge  acid.     U.S.P.  1,339,519.     See  VII. 
Ammonium  sulphate.     G.P.  299,622.     See  VII. 
Purifying  gases.     G.P.  300,035.     See  VII. 

IIb —DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 

Patents. 

Asphalt  rock,  bituminous  slate,  etc.;  Furnaces  for 

the  distillation  of  .     A.   La   Porta  and  R.  de 

Bartolomeis.  E.P.  142,541,  3.2.19. 
A  vertical  shaft  furnace  comprises  a  lower  zone 
for  the  spent  material  and  a  middle  combust  ion  zone 
wherein  part  of  the  combustible  matter  of  the  rock 
etc.  is  burnt  to  provide  the  necessary  heat  for  the 
distillation  of  the  remainder  in  the  third,  or  upper, 
zone,  which  is  wider  than  the  combustion  zone  but 
not  so  wide  as  the  spent  material  zone. — A.  G. 

j    Decolorising  carbon;  Preparation  of  an  active . 

Zellstoft-fabrik  Waldhof.     G.P.  309,155,  22.6.17. 
A   decolorising   carbon    with   a   greater   efficiency 
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than  wood  or  animal  charcoal  is  obtained  by  car- 
bonising the  residues  derived  from  the  hydrolysis  of 
cellulose  or  eellulosic  materials. — W.  J.  W. 

Gases  from  anthracite  and  petroleum  coke;  Treat- 
ment of  ■ [in  manufacture  of  carbon  elec- 
trodes}.    F.  K.  Meiser.     G.P.  317,179,  19.6.17. 

In  the  manufacture  of  electrodes  from  anthracite 
and  petroleum  coke  the  gaseous  products  are 
mechanically  freed  from  alkaline  vapours  at  a  tem- 
perature sufficiently  high  to  prevent  condensation 
of  the  tar.  They  may  then  be  employed  for  heating 
the  furnace  without  risk  of  attacking  the  firebrick. 

— W.  J.  W. 

Electric  discharge  tubes  and  the  like;  Methods  of 
and  apparatus  for  automatically  removing  gases 

from  .     The  British  Thomson-Houston   Co., 

Ltd.     From  General  Electric  Co.     E.P.  141,913, 
30.4.19. 

The  operation  of  an  incandescence  cathode  vacuum 
device  is  controlled  during  evacuation  by  means  of 
a  high-potential  transformer  which  supplies 
operating  current  from  its  secondary  to  the  device, 
with  a  resistance  in  the  primary  circuit.  A  low- 
potential  transformer  for  heating  the  cathode  is 
supplied  with  current  from  the  primary  circuit  of 
the  high-potential  transformer,  and  the  gases  dis- 
engaged during  the  action  are  romoved  from  the 
container. — B.  N. 

Incandescence   bodies;  Manufacture   of  .     W. 

Heseler,  G.m.b.H.  G.P.  319,613,  28.7.18. 
Incandescence  bodies  in  tubular  or  massive  form 
are  obtained  by  pouring  artificial  silk  or  like 
material  into  appropriate  moulds.  The  incan- 
descence material  may  be  admixed  with  the  silk  or 
incorporated  subsequently  to  easting. — J.  S.  G.  T. 


III.-TAR  AND  TAR  PRODUCTS. 

Chlorination  of  benzene;  Kinetics  of  the .     F. 

Bourion.     Comptes  rend.,  1920,  170,  1319—1321. 

In  the  chlorination  of  industrial  benzene  in  the  pre- 
sence of  iron  as  a  catalyst  the  yield  of  monochloro- 
benzene  increases  with  the  velocity  of  chlorination, 
but  decreases  slightly  with  rise  in  temperature. 
For  a  given  concentration  and  a  given  time  the 
molecular  proportion  of  benzene  converted  into 
monochlorobenzene  is  8'5  times  greater  than  the 
molecular  proportion  of  chlorobenzene  converted 
into  p-dichlorobenzene. — W.  G. 

Benzene  separated  from  industrial  chlorobenzenes; 

Impurities  in .    F.  Bourion.    Comptes  rend., 

1920,  170,  1181—1184. 

The  chief  impurity  present  in  the  benzene  obtained 
by  the  process  of  enrichment  from  industrial 
chlorobenzene  (J.,  1920,  425  a),  is  chloroform,  minor 
impurities  being  hexane  and  heptane. — W.  G. 

p-Phenylenediamine   and   aniline;   Preparation    of 

from     the     corresponding     chlorobenzenes. 

A.  J.  Quick.       J.  Amer.   Chem.  Soc,  1920,  42, 
1033—1042. 

The  catalytic  influence  of  copper  salts  on  the 
reaction  between  ammonia  and  chlorobenzene  (G.P. 
204,951;  see  E.P.  3396  of  1908;  J.,  1908,  1147)  or 
i<-dichlorobenzene  (G.P.  202,170;  J.,  1908,  1147)  is 
not  connected  with  the  formation  of  copper  am- 
monium compounds,  since  nickel,  cobalt,  and  zinc 
salts,  which  form  similar  compounds,  have  no  in- 
fluence. Cuprous  salts  are  more  effective  than  cupric 
salts,  which  probably  only  become  effective  when 
reduced ;  and  water  cannot  be  replaced  by  alcohol 
as  a  solvent  in  the  reaction.  The  reaction  with 
diehlorobenzene  is  best  carried  out  above  200°  C. ; 
with  5 — 6  %  solution  of  ammonia  the  reaction  is  very 


incomplete,  and  an  amorphous  red  product  is  also- 
produced.  Addition  of  iron  filings  or  activated 
charcoal  to  the  cuprous  salt  improves  the  appear- 
ance of  the  final  product,  but  with  concentrated 
solutions  of  ammonia  they,  particularly  the  former, 
tend  to  retard  the  reaction.  The  action  of  am- 
monia on  chlorobenzene  under  the  conditions  pre- 
scribed gave  only  a  39%  yield,  as  against  80% 
claimed  by  the  patent.  Increase  in  the  concentra- 
tion of  ammonia  beyond  14%  or  in  working  tem- 
perature beyond  200°  C.  does  not  improve  the  yields 
although  the  latter  is  necessary  for  complete  decom- 
position of  the  chlorobenzene.  Cuprous  iodide  has 
no  catalytic  value  for  this  reaction.  Diphenyl- 
amine  could  not  be  obtained  from  bromobenzene  and 
aniline  in  presence  of  cuprous  iodide  under  the  con- 
ditions prescribed  in  G.P.  187,870  (F.P.  374,385; 
J.,  1907,  756).— J.  K. 

Patents. 
Dehydration  of  liquid  mixtures  [aqueous  phenol}  by 
distillation.  K.  Kubierschky.  G.P.  315,012,  9.5.18. 

The  method  is  applicable  to  mixtures  of  liquids 
which  are  not  completely  soluble  in  water,  and  in 
the  early  stages  of  distillation  give  distillates  which 
separate  into  two  layers — one  containing  much 
water,  the  other  little  water.  Two  distilling 
columns,  with  draw-off  pipes  for  liquid  on  their 
lower  parts,  are  connected  with  a  common  con- 
denser. The  liquid  mixture  to  be  dehydrated — 
e.g.,  a  mixture  of  water  and  phenol — is  supplied  to 
one  of  the  columns  and  is  rectified,  water-free 
phenol  being  run  off  below  and  water  along  with  a 
certain  amount  of  phenol  passing  to  the  condenser, 
where  the  distillate  condenses  and  separates  into 
two  layers,  a  lower  containing  little  phenol  and  an 
upper  rich  in  phenol ;  these  are  discharged  re- 
spectively to  one  or  other  of  the  columns  and  the 
process  continued  until  finally  pure  phenol  is  run 
off  from  one  and  water  from  the  other,  keeping 
pace  with  the  supply  of  the  mixture  to  the  still. 

—J.  S.  G.  T. 

2-Aminoanthraquinone ;   Process    of   making   . 

M.   Fischer,  Assr.  to  J.  R.  Geigy  S.A.     U.S. P. 
1,340,603,  18.5.20.     Appl.,  8.3.19." 

See  E.P.  127,223  of  1919;  J.,  1919,  529a. 
Sublimation.     E.P.  142,902.     See  XX. 


IV.-C0L0URING  MATTERS  AND  DYES. 

l-Hydroxy-i-chloroanthraquinone.    F.  Ullmann  and 
A.  Conzetti.     Ber.,  1920,  53,  826—837. 

The  preparation  of  various  derivatives  of  1- 
hydroxy-4-chloroauthraquinone,  m.p.  192°  C,  ob- 
tained from  1-hydroxyanthraquinone  by  the  action 
of  sulphuryl  chloride  in  the  presence  of  nitrobenzene 
at  100°  C.  is  described.  N-1-Hydroxyanthra- 
quinonyl-4-anthranilic  acid,  bluish-violet  shining 
needles,  m.p.  272°  C.  (decomp.)  is  obtained  by  boil- 
ing a  solution  of  l-hydroxy-4-chloroanthraquinone 
and  anthranilic  acid  in  amyl  alcohol  with  anhydrous 
potassium  acetate  in  the  presence  of  copper  acetate 
and  copper  powder ;  it  is  converted  by  treatment 
with  acetic  anhydride  and  pyridine  and  subsequent 
action  of  p-toluenesulphonic  chloride  on  the  acetyl 
derivative  thus  produced  into  4-hydroxyanthra- 
quinone-2.1-acridone,  shining  blue  leaflets,  m.p. 
321°  C,  which  gives  blue  shades  on  cotton  from  a 
wine-red  vat. — H.  "W. 

Glyoxaline   nucleus;  Some  properties  of  the 

[Glyoxaline-azo    dyestufjs.}     F.    L.    Pvman.      J. 
Soc.  Dyers  and  Col.,  1920,  36,  107—112. 
A  general  survey  of  the  simple  glyoxaline  deriva- 
tives    is     given.        Arylazoglyoxalines     dye     wool 
yellow   to   brown   shades;   the   colour   produced   by 
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8-beni  iy  removed  bj  dilnte 

but  that  obtained  by  meant  of  2-p-esulpho- 
i  rylic   acid   is  com- 

piling and  to  acids     Borne  ol 
rivatives  ol  glyoxsirae  should  be  suitable  as 
imilarly   to   those  "I    the   isomeric  corn- 
ed pyrnzole. — L.  L.  L. 

,■1  of //■■in  organic  compound! 

ie   trioxide.     \V.   Heraog.     /.. 
I  bean.,  1090,  U,  I  10. 

Organic    compounds,  and  especially  thioureas  and 

derivatives,  may  be  readilj  freed  from  sulphur 

]ing  them  in  an  inert  solvent  (xylene)  with 

c  trioxide  beneath  a  reflux  condenser.    The 

method  is  particularly  suitable  for  the  preparation 

•  i    carbodiphenyliraide    (for    nee    in    Sandmeyer's 

indigo   Bvnthesis)    from   symmetrical   diphenylthio- 

urea.— C.  A.  M. 

/  Doll.     Set  XXII. 

Patents.    . 

enolic  compounds;  Manufacture  of .     F. 

i«  Brassard  and  Crawford,  and  K.  A.  Buckle.    B.P. 
148,014,  3.5.19. 

In  the  condensation  of  p-nitrosophcnol  and  the 
product  of  which  it  is  desired  to  make  the  indo- 
phenolic  compound  it  is  ensured  that  these  are 
always  reacting  in  cqui molecular  proportions  by 
grinding  tin  -in  together  before  effecting  the  reaction 
iii  presence  of  concentrated  sulphuric  acid. 

—A.  J.  H. 

Ituestuffs  ami  process  of  making  same.  A.  Angel; 
II.  L.  Angel,  eortrix.  U.8.P.  1,340,696,  18.5.20. 
Appi  .  16  :> 

Sn   B.P.  121.347  of  1917;  J.,  1919,  101a. 

•Mine;     dues.       U.S. P.      1,338,346     and 
1,889,849.    See  XXI. 

V.-FIBBES;  TEXTILES;  CELLULOSE; 
PAPEfi. 

Cotton:  Constituents  of  raw  .    //.     E.  Knecht 

and  F.   V.  Fernandes.     J.  Soc.  Dyers  and  Col., 
1920,  36,  43—47      {Of.  J.,  1911,  1007;  1919,  7  a.) 

Tables  are  given  showing  tho  percentage  of  matter 
extracted  from  Egyptian  and  American  cotton  by- 
different  solvents,  the  effect  of  heat  on  tho  extracts, 
and  their  nitrogen  content.  In  samples  of 
untreated  and  extracted  cotton  dyed  with  Methy- 
lene Blue  there  was  no  diminution  in  intensity  after 
the  cotton  had  been  successively  extracted  with 
■  ■■■  alcohol,  and  water;  on  the  contrary,  the 
colour  became,  if  anything,  brighter.  An  albu- 
minoid substance  has  been  obtained  from  cotton 
which  yields  a  coloured  lake  with  Methylene  Blue. 
The  amount  of  tannic  acid  absorbed  by  cotton 
diminish',  as  the  impurities  are  successively  re- 
Onoved.  A  table  is  given  showing  the  tensile 
strength  of  extracted  cotton  in  the  conditioned 
state  and  dried  at  100°  C— L.  L.  L. 

Wool  fibl  i  ;  Influence  of  humidity  upon  the  str<  in/tli 
and  elasticity  of  .     J.  I.  Hardy.     J.  Agric. 

.1  .   191*,  72*  a.) 

Tm  tensile  strength  of  wool  increases  with  de- 
in  the  diameter  of  tin-  fibres.  The  breaking 
strength  of  line  wool  varies  with  the  diameter;  that 
of  coarse  wool  varies  with  a  figure  between  the  first 
i  [covers  of  the  diameter.  Increase  of 
humidity  to  •  s  a  decrease  in  the  tensile  and 

breaking  strengths  of  scoured  and  unscoured  wool, 
while  shove  *<i      a  sii,_;]jt   increase  occurs.      Tho 
elasticity  ol   scoured  and  unscoured  wool  inci 
with  the  hiiini'lit'.  to  -'i      and  dei  i>  ases  from  80% 
to  the  saturation  point. — J.  H.  J. 


i1  nd  doth;  Action  of  atmospheric  influences  on 

.     A.  KertesZ.     Farber-Zeit.,  1080,  SI,  1—4. 

\    Grass.     /'  A     h.  rte  s.  .1  . 

1810,  188  i.) 

In  replj  t..  Von  Kapff  (Farbei  /ait..  1919,  30  [231; 

ef.    •!.,     1008,    328),    Who     maintains    that    wool    it) 

weakened  by  i  hroming  and  cites  in  support  the  de- 

I   din  ability    ot    certain    modern   chrome  d_\  sd 

Army   clothing,    Kerteas  disputes   the   validity   of 

Von    Kapff's    asurements.  and    attributes    the 

weakness  oi    the   Army   clothing   to  conditions  ol 
manufacture.     He  strongly  supports   th 
tion  of  Rechberg  (G.P.  286,340;  .1  .  1015.  II  »:  c/. 
O.P.  303,231;  ■!..  1920,  61  i)  that  chrome-dyed  wool 

Withstands  exposure  to  air  than  pine  wool. 
Grass  points  out  that  no  Conclusions  as  to  the  dura- 
bility of  dyed  wool  under  ordinary  conditions 
should  bo  drawn  from  the  behaviour  of  Aim\ 
clothes  sui.e  the\  were  exposed  to  totally  abnormal 
conditions.  Tho  value  of  the  experimental  work  of 
Kertesz  is  lessened  by  the  tacts  that  the  conditions 
employed  did  not  correspond  with  those  of  indus- 
trial methods  and  the  duration  oe  the  chroming  was 
not  sufficiently  prolonged;  moreover,  it  was  not 
shown  that  the  woollen  fabric  used  in  the  tests  was 
normal. — A.  J.  H. 

Fabrics;  Resistance  of to  climatic  conditions 

ami  to  ultra-violet  ray*.      L.  Vignon.      Comptes 
rend.,  1920,  170,  1322—1.(21. 

FABRICS  of  linen  and  of  chappe  silk  weighing  re- 
spectively 11(1  g.  and  100  g.  per  so.,  m.  were  sub- 
mitted to  varying  conditions  of  light,  heat,  and 
moisture.  and  their  breaking  strength  then 
measured.  The  results  indicate  that  the  tissues  of 
animal  origin  (chappe  silk)  arc  more  resistant  than 
those  of  vegetable  origin  (linen)  to  variations  in 
climatic  conditions  and  to  the  action  of  ultra-violet 
rays,  the  probable  explanation  being  that  the  pro- 
tein molecule  is  more  resistant  to  hydrolysis  than 
the  cellulose  molecule. — W.  G. 

Fabrics  coated  with  solutions  oj  cellulose  esters; 
Dynamometric  examination  of  — — .  L.  Clement. 
and  C.  Riviere.     Chim.  et  Ind.,  1920,  3,  440 — 444. 

The  strength  of  fabrics  is  increased  by  coating  with 
Cellulose  acetate,  a  solution  of  the  latter  in  tetra- 
chloroethane  giving  a  slightly  stronger  coating 
than  a  solution  in  acetone  or  benzyl  alcohol ;  tetra- 
chlorocthane  and  acetic  acid  have  no  injurious 
effect  on  the  strength  of  linen.  Oil  varnish  should 
not  be  applied  to  fabrics  coated  with  cellulose 
acetate,  since  it.  diminishes  the  strength  of  the 
material.  A  coloured  coating  is  best  produced  by 
applying  to  the  fabric  first  one  layer  of  a  tinted 
solution  of  cellulose  acetate  and  then  three  coats  of 
colourless  solution.  The  weakening  effect  ol  sun- 
light on  coated  fabrics  is  marked  during  the 
summer  months,  hut  may  he  prevented  by  the  Use 
of  suitable  pigments  in  the  coatings. — W.  P.  S. 

Sulphite  cooking  process;  Control  of .  W.  E    l; 

Baker.     Pulpand  Paper  .Mag.,  1920,  18,  544—545. 

CONTINUOUS  records  of  gaugo  pressure  and  tem- 
perature must  he  made  and  gas  pressure  curves 
plotted  from  differences  between  gauge  and  steam 
pressures.  Specific  gravity  determinations  should 
be  made  at  regular  intervals  on  cooled  samples. 
Total  sulphur  dioxide  is  estimated  by  iodine  titra- 
tion, the  interference  of  "  reversible  sulphur 
dioxide  "  being  overcome  by  taking  the  first  blue 
coloration  as  the  end  point.  In  the  determination 
ol  "  half-bound  "  sulphur  dioxide  by  plotting  the 
difference  s  between  results  of  the  iodine  and  soda 
titrations  an  error  not  exceeding  0'2%  SO,  is  intro- 
duced, clue-  to  acidity  other  than  sulphurous  acid. 
The  curve  for  changed  sulphur  concentration, 
plotted  from  the  differences  between  total  sulphur 
and  sulphur  titratable  by  iodine,  is  a  rising  one,  the 
rate  of  ascent  giving  an  indication  of  the  progress 
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of  the  lignone  reaction.  Reversible  or  loosely 
combined  sulphur  dioxide  is  estimated  by  treating 
the  liquor  with  excess  of  alkali,  acidifying  with 
hydrochloric  acid,  and  titration  with  iodine,  the 
curve  beng  a  rising  one  and  sometimes  oscillatory. 
For  lime  and  magnesia  estimations  a  sample  is 
treated  in  a  sealed  tube;  the  curve  falls  and  again 
rises,  the  minimum  point  being  of  importance. 

— W.  J.  w. 

lAgnin  ami  reactions  of  lignin.     P.  Klason.     Ber., 
1920,  53,  706—711. 

The  naphthylamine  ligninsulphonate  described  pre- 
viously (J.,  1919,  570a)  has  been  investigated  fur- 
ther. Its  formation  is  considered  to  indicate  the 
presence  of  the  group  R.CH:CH.CHO  in  lignin. 
It  is  formed  in  greater  quantity  from  old  than  from 
fresh  sulphite  liquors,  and  it  would  appear  that  the 
group  CHR:CH.CH,OH  is  present  in  the  latter, 
and  that  the  aldehyde,  in  part,  at  any  rate,  is 
gradually  formed  in  them  by  atmospheric  oxidation. 
It  is  concluded  that  coniferyl  aldehyde  and  coni- 
fervl  alcohol  are  the  principal  constituent  groups 
at  any  rate  of  the  lignin  of  conifers. — H.  W. 

Lujnin  in  cellulosic  materials;  Direct  estimation  of 

.     E.  Becker.     Papierfabr.,  1919,   17,  1325— 

1327.     Chem.-Zentr.,  1920,  91,  II.,  347. 

One  gram  of  the  finely  divided  material  is  mixed 
with  10 — 20  c.c.  of  72%  sulphuric  acid  by  means  of 
a  glass  rod.  When  the  mass  becomes  gelatinous  a 
further  80 — 100  c.c.  of  72%  sulphuric  acid  is  added, 
and  the  mixture  allowed  to  stand  for  24  hrs.  It  is 
then  diluted  with  1 — 15  parts  of  water,  passed 
through  a  Gooch  filter,  washed  with  hot  water,  dried 
to  constant  weight,  ignited,  and  weighed,  the 
difference  between  the  two  weights  giving  the 
amount  of  ash-free  lignin. — W.  J.  W. 


Patents. 


E.P. 


Silk;   Manufacture   of  .       J.   Korselt. 

108,489,  1.8.17.    Conv.,  31.5.16. 

The  strength  and  elasticity  of  unloaded,  raw,  or 
boiled  silk  fibres  is  increased,  and  the  subsequent 
weakening  of  the  fibres  is  avoided  or  reduced  by  the 
use  of  catalase.  In  order  to  accelerate  the  cata- 
lytic action,  or  to  keep  the  catalase  efficient  for  a 
longer  time,  substances  such  as  creatinine  may  be 
added,  which  act  as  activators  on  the  catalase  con- 
tained in  or  added  to  the  silk.  The  catalase  may  be 
obtained  by  extracting  liver  with  water,  precipi- 
tating the  extract  by  alcohol,  and  again  extracting 
the  dried  precipitate  with  water.  The  amount  of 
catalase  in  the  aqueous  solution  may  be  found  by 
titration  with  hydrogen  peroxide.  The  silk  is 
treated  in  a  solution  of  0"1 — 2"0%  of  catalase  at 
about  10°  C.  during  20 — 40  mins. ;  it  is  then  centri- 
fuged  and  dried. — L.  L.  L. 

Wool,  hair,  or  the  like,  and  vegetable  fibres;  Manu- 
facture  of  .       J.    Korselt.       E.P.    109,051, 

18.8.17.     Conv.,  19.9.16.    (Cf.  ante.) 

Skins,  wool,  hair,  feathers,  artificial  silk,  cotton, 
and  other  vegetable  fibres  are  strengthened  and  pre- 
served by  treatment  with  catalase  and /or  perhydri- 
dase.  The  fibres  are  treated  with  a  dilute  solution 
of  catalase  and/or  perhydridase  for  20 — 40  mins., 
and  then  dried.  "  Dead  "  wool  may  be  dyed  like 
normal  wool  after  treatment.  Cotton  or  other  vege- 
table fibres  are  increased  in  strength,  elasticity, 
brilliancy,  and  absorbent  power  for  dyesuffs.  The 
treatment  may  take  place  at  any  desired  stage  of 
manufacture — for  instance,  before  spinning,  before, 
during,  or  after  dyeing,  or  during  or  after  finishing. 
Perhydridase  may  be  extracted  from  calf's  liver 
with  a  solution  of  1%  sodium  bicarbonate  and  2% 
sodium  fluoride;  this  solution  may  be  applied 
directly  to  the  fibres.     The  activity  of  catalase  can 


be  increased  by  adding  1 — 5%  (calculated  on  the 
weight  of  the  wool)  of  creatinine  to  the  bath. 

— L.  L.  L. 

Wool;  Apparatus  for  drying  .     S.  C.  Wilson. 

E.P.  139,278,  12.2.19. 

In  a  closed  chamber  through  which  hot  air  is  circu- 
lated is  supported  a  tier  of  perforated  trays  which 
receive  a  longitudinal  reciprocating  motion.  The 
wool  is  fed  on  to  the  uppermost  tray  by  a  vibrating 
feed  shoot,  moved  forward  by  a  series  of  transverse 
rollers  operating  above  the  tray,  and  delivered  from 
the  end  of  the  tray  by  means  of  hinged  shoots  to  the 
one  next  below,  the  wool  being  opened  by  means  of 
a  roller  whilst  passing  from  one  tray  to  the  next. 

— L.  L.  L. 

Waterproofing    fabrics    and    rendering    the    same 
impermeable    to    gases;    Adhesive    composition, 

more  especially  applicable  for  use  in  .     Soc. 

Anon,    des   Etabl.    Hutchinson.        E.P.    129,630, 
20.6.19.     Conv. ,.6.7.18. 

A  composition  consisting  of,  e.g.,  caoutchouc  20 
pts.,  cellulose  acetate  60  pts.,  tetrachloroethane  600 
pts.,  is  applied  either  hot  or  cold  to  fabrics  for 
waterproofing  them  or  rendering  them  impermeable. 
Sulphur  and  an  accelerator  of  vulcanisation  may  be 
added  to  the  composition,  and  the  coating  may  be 
vulcanised.  Loading  agents  or  coloured  materials 
may  also  be  added.  The  material  is  particularly 
adapted  for  forming  the  envelopes  of  balloons  and 
aeroplanes. — L.  L.  L. 

Hop   bines;   Manufacture   of   textile   fibres  from 
— — .    H.  Kuchenmeister.  G.P.  318,224.  17.11.18. 

Hop  bines  are  boiled  for  several  hours  with  a  weak 
cliustic  alkali  solution  and  then  washed.  The  pro- 
cess is  repeated,  and  the  material  is  then  treated 
with  very  dilute  acid,  washed  and  dried.  The  hop 
bines  may  be  subjected  to  a  preliminary  treatment 
for  one  or  more  days  with  a  neutral  alkali  salt  solu- 
tion, at  normal  temperature,  in  order  to  remove  the 
epidermis.  An  alkali  sulphite  may  be  added  to  the 
caustic  alkali  solution,  and  the  second  boiling  may 
be  followed  by  a  short  treatment  under  pressure 
with  an  alkali  bisulphite,  or  replaced  entirely  by 
a  similar  treatment  of  longer  duration.  The  wet 
fibres  may  be  bleached,  after  treatment,  by  means 
of  an  ammoniacal  hvdrogen  peroxide  solution. 

— W.  J.  W. 

Fabrics  for  airships.     Vickers,  Ltd.,  J.  McKechnie, 
and  A.  Ryan.     E.P.  142,615,  25.3.19. 

Fabric  of  cotton  or  other  fibre,  having  cellulose  as 
its  principal  constituent,  is  converted  partially  or 
wholly  into  cellulose  acetate;  after  treatment  with 
a  softening  agent,  such  as  triacetin  or  castor  oil,  and 
calendering,  the  fabric  is  doped  and  varnished. 

— D.  F.  T. 

Bast  fibre  material;   Process    of   opening    out   and 

simultaneously  dyeing  .      R.  Haller.      G.P. 

318,271,  25.1.19. 
Bast  fibre  raw  material  is  boiled  in  an  alkaline 
medium  with  addition  of  vat  dyestuffs  such  as 
indigo,  thioindigo,  N-dihydroanthraquinoneazine 
(Indanthrene),  and  sulphur  dyestuffs,  which  react 
with  the  pectins.     Alkali  sulphides  mav  be  added. 

— W.  J.  W. 

Wood;   liecovery   of   organic   products  from   — ; — . 
H.  F.  Weiss,  Assr.  to  C.  F.  Burgess  Laboratories. 
U.S.P.   1,339, 4S9,  11.5.20.     Appl.,  11.8.17.     Re- 
newed 21.10.19. 
Wood  is  ground  in  a  current  of  water  which  serves 
to  carry  away  the  pulp ;  the  water  is  separated  from 
the  pulp  and  used  again,  this  cycle  of  operations 
being    repeated    until    the    concentration    of    the 
organic  products  in  the  water  is  sufficient  for  the 
subsequent  recovery  process. — D.  F.  T. 
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Sulphite  hf/iwr  [for  cellulose  manufacture]  j  Process 

egulating  [measuring]   the  acidity  of  . 

.1    B.  Crandon,  Assr.  to  Crandon  Mfg.  Co.  U.8.P. 

1.340,649,  18.5.20.       Appl.,  23.11.17.       Renewed 

I  20. 

Th«  liquor  is  caused  to  form  the  electrolyte  of  nn 

•lectrio  battery  and  the  current  produced  measured. 

— B. M.  V. 

liquors    /rum    sulphite-  and  tulphate-ceUu- 

lose  manufacture;   Removal  of  water  from  . 

E    Oman.    O.P.  §16,692,  96.6.17.    Cony.,  5.4.17. 

Waste  sulphite  liquors  are  kept  agitated  and  sub- 
to   a   teni|H'i  ;itnro  below   their   solidilieation 
point,    any    snow     or    ioe   crystals    Conned    heme;    re- 

Bored  by  filtration  or  centrifuging.  Portions  of 
liquid  adhering  to  the  crystals  are  diluted.  The  low 
temperature  of  the  crystals,  ns  well  as  of  tho  con- 
centrated liquor-.  m:i\  be  Dtilised  for  cooling  fur- 
ther  quantities  of  liquor.  The  concentration  of  the 
liquors  may  be  increased  to  40%  bv  this  method. 

— W.  J.  W. 

Cellulose   acetates;   Manufacture  of  .        J.    O. 

Manowich.   E.P.  139,232,  8.4.  and  18.9.18. 

Th«  substitution  of  organic  acids,  particularly 
mono-,  di-,  and  trichloroacetic  acids,  for  Bulphnric 

i  the  production  of  cellulose  esters  has  not 
given  satisfactory  results  on  account  of  their  being 
weak  acids.  If,  however,  the  chloro-acetic  acids 
are  employed  in  the  nascent  state  by  adding  a 
halogen  to  the  acctylating  mixture,  they  react  more 

tically,  even  at  low  temperatures,  and  have 
no  injurious  effect  on  the  cellulose  molecule  at  high 
temperatures.  After  the  production  of  the  mono- 
and  di-aoetate  of  cellulose  the  esterification  is  too 
slow,  but  the  addition  of  a  small  quantity  of 
sulphuric  ai  ill  or  other  strong  condensing  agent 
readily  completes  the  esterification,  the  cellulose 
passing  into  a  clear,  colourless  solution  of  extreme 
viscosity.  This  solution  may  be  used  directly  for 
the  production  of  films,  artificial  silk,  horsehair,  etc. 
The  material  precipitated  in  the  usual  way  forms 
a  transparent,  glass-like,  tenacious  material,  and  is 
soluble  in  chloroform  or  acetone. — L.  L.  L. 

Plastic  [nitrocellulose"]  composition.  H.  H.  Dow, 
Assr  to  The  Dow  Chemical  Co.  U.S. P.  1,339,552, 
11.5.20.     Appl.,  1.12.19. 

Xmto<  Kt.i.n .use  is  mixed  with  an  aliphatic  hydroxy 
compound  containing  from  three  to  five  atoms  of 
carbon  and  with  a  halogen  derivative  of  tho  next 
lower  radicle  of  the  same  homologous  series. 

— D.  F.  T. 

Cellulose  acetate  product;  Manufacture  of  a  

unaffected  by  cold.  Knoll  und  Co.  G.P.  298,806, 
11.3.16. 

Cellulose  acetate  mixtures  containing  resorcinol 
monoacetate  (m.p.  50°  C)  can  be  moulded  when 
heated  and  maintain  their  shape  on  cooling. 

— W.  J.  W. 

Fibres  for  manufacture  of  pasteboard  suitable,  for 
saturating  with  tar,  for  roofings,  linings,  or  the 

like;    [Mechanical]    process   for  obtaining   . 

R.  Kron.    E.P.  135,466,  2.10.19.   Conv.,  19.11.18. 

Cellulose    acetate    solutions;    Production    of   . 

T.  Tyrer;  P.  A.  Chambers  and  G.  T.  Feasey, 
exors.    U.8.P.  1,339,728,  11.5.20.    Appl.,  28.3.19. 

Sse  E.P.  130,402  of  1918;  J.,  1919,  714*. 

Insulation.    E.P.  143,280.    See  XI. 

Carbohydrate  in  plants,  etc.  E.P.  123,326.  See 
XVIII. 


VI.    BLEACHING;  DYEING;   PRINTING; 
FINISHING. 

ma  and  milling  of  fancy  woollen  piece  goods. 
S.  Begg.  J.  Soc.  Dyers  and  Col.,  1920,  3fi,  38 — 13. 

Tmk  author  discusses  briefly  different  typos  of 
piece  scouring  machines,  and  the  scouring,  soap 

milling,    and    acid    milling  of    pieco   goods.      Many 

advantages  are  obtained  by  acid  milling  compared 

with  snap   nulling,   particularly   in   the  selection  of 

dyestufis,  time  oi  milling,  and  saving  of  soap  and 
water. — L.  L.  L. 

Aniline  lttack ;  Method  for  producing  ungreena&Ie 

.     A.  Bcheurer.     Sealed  note   nil,  28.8.18. 

Bull  Soc.   Ind.  Mulhouse,   1919,  B5,  292.     Report 
by  M.  Battegay,  ibid.,  293-  294. 

Thk.  mixture  for  producing  tho  Aniline  Black  con- 
sists of  3-5  pts.  of  potassium  ferries  an  ide.  :(.">  pts. 
ol  potassium  chlorate,  ti."i  pts.  of  aniline,  LOS  pts. 

of  liydrotluosilicic  acid  of  20°  B.  (sp.  gr.  l'lti),  and 
700  pts.  of  a  12'5%  starch  solution.  This  is  quite 
stable  and  docs  not  attack  steel,  nor  tender  tho 
fibre.  The  colour  may  be  developed  by  steaming 
or  ageing  at  45°  C.  for  2  days,  and  is  quite  un- 
greenable  by  sulphurous  acid.  Battegay  reports 
that  the  process  is  in  accordance  with  tho  modorn 
view  that  greenable  blacks  are  produced  with  a 
strongly  acid  mixture,  and  ungrccnablo  blacks 
with  a  feebly  acidic  mixture. — A.  j.  H. 

Anthocyans;    Tinctorial    properties    of    the    . 

A.   E.   Everest.     J.  Soc.  Dyers  and  Col.,   1920, 
36,  47—53. 

The  colouring  matters  of  the  anthocyan,  antho- 
cyanin,  and  anthocyanidin  group  have  an  affinity 
for  tannin-mordanted  cotton,  and  produce  fine 
strong  shades  that  are  fast  to  light ;  this  affinity 
is  not  affected  by  the  number,  nor  by  the  position 
of  the  hydroxy!  groups,  nor  by  ethoxy  or  glueo- 
side  residues,  but  is  dependent  upon  tho  presence 
of  tho  pyrylium  ring.  These  pigments  will  be 
practically  useless  for  technical  dyeing  practice. 
The  colours  do  not  lack  tinctorial  power  but  lack 
fastness  to  washing  and  are  sensitive  to  acids  and 
alkalis. — L.  L.  L. 

Drying   of  printed  fabrics;   Use   of  steam   in   the 
.     E.  Boeringer.     Bull.  Soc.  Ind.  Mulhouse, 

1919,  85,  298-^11. 

The  general  conditions  governing  the  evaporation 
of  water  are  discussed  and  their  application  to  the 
drying  of  fabrics  is  indicated.  Capillary  forces  are 
shown  to  influence  largely  the  drying  of  a  wet 
fabric.  The  methods  of  drying  by  means  of  hot 
flues,  tenter  frames,  hot  air  chambers,  and  the 
usual  drying  cylinders  are  examined  critically  with 
regard  to  efficiency  and  the  theoretical  principles 
involved.     Various  improvements  are  suggested. 

—A.  J.  H. 

Finishing   processes;  Influence  of  on  woven 

fabrics.     E.  Midgley.     J.  Soc.  Dyers  and  Col., 

1920,  36,  35— 38.     (Of.  J.,  1919,  102a.) 

The  author  discusses  the  influence  of  crabbing  on 
union  and  wool  goods;  the  mechanical  manipula- 
tion and  chemical  treatment  of  cotton  goods  as 
illustrated  in  mercerising  and  schreinering;  and 
defects  developed  during  dyeing  and  finishing. 
Unbalanced  strains  are  present  in  a  woven  fabric 
as  it  leaves  the  loom,  and  unless  the  material  is 
reduced  to  a  state  of  equilibrium  there  would  be 
a  great  tendency  for  the  fibres  and  yarns  to  shrink 
irregularly  and  give  the  fabric  a  wrinkled  or 
cockled  appearance  and  make  it  unsaleable.  During 
crabbing  the  yarn  swells  and  becomes  plastic,  and 
in  this  condition  readily  takes  any  position  forced 
upon  it;  this  position  is  permanent  if  maintained 
until  the  fibre  becomes  cool.     The  pressure  during 
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crabbing  is  an  essential  factor,  and  consequently 
the  tension  during  winding  is  important.  The 
degree  of  crabbing  must  be  varied  according  to 
the  quality  of  the  material,  the  structure  of  the 
yarn,  the  weave  and  structure  of  the  fabric,  and 
the  type  of  finish  required.  The  most  difficult 
defect  to  account  for  is  produced  during  dyeing 
and  finishing,  namely  "  crimps."  It  is  produced 
where  the  wet  processes  develop  the  shrinking 
properties  inherent  in  the  fabric,  and  being  due 
to  uneven  shrinkage  and  movement  of  the  fibre, 
an  absence  of  uniformity  in  either  materials  or 
treatment  during  the  change  from  fibre  to  finished 
cloth  is  indicated.  This  type  of  defect  is  also  pro- 
duced by  artificial  conditioning  of  varn  on  bobbins. 

— L.  L.  L. 

Tannins  and  cotton.     Wisdom.     See  XV. 

Patents. 

Colour  effects;  Method  of  and  means  for  producing 

certain  on  Textile   and  other  fabrics  and 

materials.  The  Calico  Printers'  Assoc,  Ltd., 
E.  Schofield,  and  F.  Farnworth.  E.P.  139,373. 
24.4.19. 

Colour  (or  a  resist,  discharge,  etc.,  mixture)  is 
applied  to  one  side  of  the  fabric  in  such  a  manner 
as  to  insure  saturation  and  penetration  to  the 
other  side,  and  subsequently  another  colour  or 
colours  are  applied  to  the  opposite  side  by  allowing 
them  to  drip  or  drop  on  to  the  fabric.  For 
example,  the  fabric  is  passed  through  a  suitable 
machine  and  the  first  colour  is  applied  to  one  face 
by  means  of  a  rotating  brush  or  the  like.  After 
drying  and  brushing,  the  travelling  fabric  passes 
under  regulated  taps  or  equivalent  appliances  for 
supplying  a  second  colour  or  colours,  and  if  desired 
catching  troughs  may  be  automatically  interposed 
between  the  taps  and  the  fabric  to  produce  an 
intermittent  or  "  sarrie  "  effect. — L.  L.  L. 

Dyeing,    scouring,    and    washing    wool    and   other 

fibrous  materials;  Machines  for .    J.  and  R. 

Whitaker.     E.P.  142,602,  14.3  and  10.9.19. 
Improvements    are   claimed    in    the    side    tipping 
discharge  movement  for  the  hinged  inner  chamber 
of  machines  of  the  tvpe  described  in  E.P.  101,060 
and  108,809  (J.,  1916,  961;  1917,  1045). 

Hosiery-dyeing  machine.  Fabric-treating  device. 
Fabric-treating  machine.  Dyeing  device.  H.  M. 
Dudley.  TJ.S.P.  (a)  1,330,246,  (b)  1,330,247, 
10.2.20,  (c)  1,331,743,  and  (d)  1,331,744,  24.2.20. 
Appl.,  (a)  19.7.18,  (b)  21.1.19,  (c)  18.2.18,  (d) 
27.2.18. 

(a)  A  series  of  dyeing  chambers  with  non-per- 
forated ends  and  foraminous  sides  are  mounted 
on  a  common  axis.  Means  are  provided  for  revolv- 
ing the  chambers,  for  passing  liquid  through  them 
in  opposite  directions,  and  for  impinging  the 
liquid  evenly  upon  the  foraminous  sides  of  the 
chambers,  (b)  A  rotary  dyeing  chamber  contains 
a  rotary  fabric  chamber.  Means  are  provided  for 
continuously  revolving  the  two  chambers  and  for 
passing  a  liquid  and  a  gas  through  them,  (c)  A 
receptacle  contains  a  series  of  rotary  hollow  for- 
aminous reels  upon  which  fabric  may  be  wound. 
Means  are  provided  for  revolving  any  reel  while 
the  others  are  held  stationary,  and  some  of  the 
openings  of  the  reels  may  be  closed  by  means  of  a 
sliding  device.  Provision  is  made  for  continuously 
forcing  liquid  outwards  from  the  interior  of  each 
reel  or  for  continuously  drawing  liquid  into  the 
interior  of  each  reel  through  fabric  wound  thereon. 
(d)  A  series  of  dyeing  chambers  is  provided  with 
sectional  foraminous  cylinders  upon  which  fabric 
may  be  wound.  A  resilient  device  is  provided  for 
forcing  the  foraminous  cylinders  against  the  inner 
faces  of  the  rolled  fabrics,  and  a  device  for  forcing 
liquid  through  the  fabrics  wound  upon  the 
cylinders. — L.  L.  L. 


Dyeing  machine.  H.  M.  Dudley.  TJ.S.P.  (a) 
1,338,217  and  (b)  1,338,218,  27.4.20.  Appl.,  2,5.1 
and  6.3.18. 

(a)  Within  a  dyeing  machine  is  a  series  of  fibre 
chambers,  perforated  at  bottom  and  top  (the 
relative  positions  of  which  can  be  varied),  and 
each  containing  a  sliding  perforated  plate.  A 
liquid  can  be  forced  or  drawn  from  a  lower  liquid 
chamber,  through  the  fibre  chambers  and  so  into 
an  upper  liquid  chamber,  (b)  A  dyeing  machine 
contains  a  series  of  dyeing  chambers,  the  ends  of 
each  being  perforated  and  movable  so  that  their 
relative  positions  can  be  varied  and  the  contained 
fibre  be  compressed.  A  liquid  can  be  forced  in  one 
direction  and  drawn  in  the  opposite  direction 
through  the  dyeing  chambers. — A.  J.  H. 

Dyeing    of   furs    and    other    materials;    Electrical 

process   and   apparatus   for   and   products 

resulting  therefrom.  J.  E.  Bloom.  U.S. P. 
1,338,353,  27.4.20.     Appl.,  30.9.19. 

Fur,  or  other  fibrous  material,  is  electrified  with 
one  sign  only,  by  bringing  it  in  a  dry  state,  under 
insulated  conditions,  into  physical  contact  with  a 
conductor  extension  of  one  terminal  of  a  direct 
current  supply  of  suitable  voltage  and  amperage, 
the  other  terminal  being  earthed,  and  with  a 
suitable  increased  difference  of  potential  between 
the  electric  source  and  the  extension  contact. 

— B.  N. 

Hair;   Process   of  treating  .      H.   R.    Anders, 

Assr.  to  The  Roessler  and  Hasslacher  Chemical 
Co.    U.S. P.  1,331,609,  24.2.20.    Appl.,  24.5.17. 

Hair  is  treated  with  a  bath  containing  zinc  dust 
and  acetic  acid,  then  washed  with  a  solution  of 
soap  and  sodium  carbonate,  and  treated  with 
hydrogen  peroxide  solution  rendered  alkaline  with 
ammonia. — L.  L.  L. 

Dyeing;   Tablets   for    [domestic ].      H.    Hey- 

mann.     E.P.  142,899,  11.1.19. 

Bleaching,  dyeing,  finishing,  and  like  machines; 
Mechanism  for  stretching  and  guiding  fabrics  in 

.      J.    Thornber    and    A.    B.    Henshilwood. 

E.P.  143,347,  25.3.19. 

Silk,  wool,  etc.    E.P.  108,489  and  109,051.    See  V. 

Bast  fibres.    G.P.  318,271.     See  V. 

VII.-ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Sulphuric    acid;    Manufacture    of    by    the 

chamber  process.  Kaltenbach.  Chim.  et  Ind., 
1920,  3,  407—421. 
The  use  of  a  series  of  tubes  is  recommended  in 
place  of  lead  chambers;  the  gases  from  the  Glover 
tower  are  passed,  in  parallel,  through  the  tubes 
In  one  or  several  series.  Each  tube  is  packed  with 
a  suitable  filler  and  is  surrounded  by  a  water 
jacket.  The  necessary  pumps  and  pipes  are  pro- 
vided for  circulating  and  supplying  weak  acid  or 
water  to  the  tubes  and  towers. — W.  P.  S. 

Nitric  acid;  Production  of  concentrated from. 

nitrous  gases.  F.  Foerster,  T.  Burchardt,  and 
ix  Fricke.  Z.  angew.  Chem.,  1920,  33,  113—117, 
122—127,  129—132. 

The  authors  contradict  their  earlier  contention 
(J.,  1908,  1110)  that  only  nitric  acid  with  the 
lowest  vapour  pressure  can  be  produced  by  the 
interaction  of  weak  nitric  acid  with  nitrogen 
peroxide,  oxygen,  and  water.  The  process  requires 
a  lengthy  time  of  treatment,  however,  as  well  as 
only  slight  excess  of  oxygen,  and  a  low  gas  velocity. 
These     latter    factors    tend    to    militate    against 
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affective  reaction,  and  under  the  moat  favourable 
conditions  .1  concentration  of  only  BO  is  (inclin- 
able. Nitric  acid  of  the  highest  concentration  mav 
iduced  bj  treating  the  dilute  acid  with  liquid 
nitrogen  peroxide  in  sufficient  excess,  and  then 
lightly  agitating  the  mixture  with  oxygen. 

— w.  .1.  w. 

Ammonia  oxidation  It  of ]. 

.1.  Baumann.     Chem.-Zeit.,   1990,  44,   146—146. 

Of  the  two  reactions  2NH,+0,=  2NO+3H.O,  and 
:'MI  0  \  nil.  the  latter  is  more  exo- 
Ihermic,  and  undue  heating  of  the  apparatus 
■  i  the  contact  ohamber  indicates  that  the 
reaction  is  baking  place  more  in  accordance  with 

.in,l  equation,  resulting  m  a  low  yield.  The 
exothermic  character  of  the  reaction  is  due  to 
oombustion  of  the  hydrogen  of  the  ammonia,  and 
a  hydrogen  Same  burning  in  a  tube  may  gi\c  rise 
to  the  phenomenon  of  a  "  singing  Dame."  The 
yield  diminishes  with  increasing  pitch  of  the  note 
sounded.     \\.  .1     W. 

v  . .«  acid;  Action  of on  coloured  indicators. 

(  Matignon  and  G.  Qire.  Bull.  Soc.  Chun.. 
1890,  -'/,  .362—366. 

From  titrations  of  a  mixture  of  nitrous  and  nitric 
acids  in  the  presence  of  different  indicators,  it  is 
aho«  n  that,  i  ontrarv  to  the  conclusions  drawn  from 
the  heats  of  neutralisation  (J.,  1920,  188a),  nitrous 
a  much  stronger  acid  than  the  second  acid 
function  of  phosphoric  acid.  This  result  is  con- 
firmed by  electric  conductivity  measurements 
which  indicate  that  the  electrolytic  dissociation 
at  of  nitrous  ai  id  is  6x10"*  as  compared  with 
T9xl0"'  for  the  second  acid  function  of  phosphoric 
acid.— W.  G. 

Arsenic  acid;   lodometric  determination   of  . 

P.  Floury.    .J.  Pharm.  China.,  1920,  21,  3&5— 391. 

A  ui  'Stity  oi  arsenate  equivalent  to  about  50  c.c. 
oi  .V  10  iodine  solution  is  dissolved  in  30  c.c.  of 
water,  3  c.c.  of  hydrochloric  acid  (sp.  gr.  1T71)  is 
added,  and  the  mixture  heated  on  a  boiling  water- 
bath  for  5  mins. ;  sufficient  potassium  iodide  is  then 
added  to  give  a  2">  solution,  the  heating  con- 
tinued for  5  mins.,  the  mixture  cooled,  and  the 
liberated  iodine  destroyed  by  the  addition  of  thio- 
sulphate  solution.  Titration  of  the  iodine  does  not 
give  a  reliable  measure  of  the  arsenic  acid,  because 
a  small  quantity  of  iodine  is  invariably  liberated 
by  the  action  of  dissolved  oxygen  on  the  hydriodic 
acid.  The  colourless  mixture  is,  therefore,  treated 
with  an  excess  of  sodium  bicarbonate  and  the 
arsenious  acid  titrated  with  XjlO  iodine  solution. 

— W.  P.  S. 

Solvit/  ammonia-soda  process;  Combination  of 

irifa  processes  for  manufacturing  nitrogen  com- 
pounds. L.  Hamburger.  Chem.  Weekblad, 
1920,  17,  2.56—258. 

Ammonia  produced  by  any  nitrogen  fixation 
process  may  be  utilised  for  the  Solvay  process,  the 
latter  being  worked  to  yield  ammonium  chloride, 
which  may  be  employed  for  the  manufacture  of 
artificial  manures.  This  method  obviates  the  lime 
treatment  in  the  Solvay  process  and  eliminates  the 
necessity  for  sulphuric  acid  in  producing  fertilisers. 
In  the  manufacture  of  urea  from  sodium  cyanate 
an  ammonium  salt  of  a  strong  acid  mav  bo  used. 

— W.  J.  W. 

Sulphate    of    ammonia:    Manufacture    of    neutral 

.     F.  Shewring.     Gas  World,  1920,  72,  453. 

Nbptral  ammonium  sulphate  may  bo  obtained  by 
passing  ammonia  from  the  weak  ammoniacal  liquor 
plant  into  the'  evaporating  pans  by  means  oi  a 
perforated  lead  pipe.  In  plants  where  ejectors 
are  used  for  removal  of  the  salt,  it  is  important  to 
keep  the  ammonium  sulphate  acid,  as  an  alkaline 


solution    Hill    iai|se    blockages    in    tin'    condensing 

plant.  In  the  centrifuges  Hie  -alt  maj  be  Bprayed 
with  weak  ammonia  solution  to  reduce  the  acidity, 

but  an  entirely  neutral  salt  v,  ill  not  often  result. 
To  remove  the  acidity   entirely,   the  salt    is   laid  on 

a  table  with  a  false  bottom,  and  while  still  moist 
red  by  mean,  oi  i  wooden  hood  provided 
with  :i  inii  pine.  Ammonia  gas  i-  passed  through 
a  lead  pipe,  with  drilled  holes  and  flattened  end, 
l.nd  beneath  the  false  bottom,  and  is  allowed  to 
pass  through  the  Bait  till  tieutralisa i  is  com- 
plete.   W.  ■>.  W. 

Ammonium    sulphate;    Melting    point    of    normal 

.      C.   Caspar.      IJor..    L990,   5:t,   s21. 

When  heated  in  an  open  tube,  normal  ammonium 

sulphate  softens  at  ahout  310  0.,  melts  at  336°— 
'■V.V.i     ('..   and  decomposes   with   evolution  of  gas  at 

15     C;    in  a   Bcaled   tube  it   softens  from   ahout 

360°  C.  and  has  in. p.  417°— 423°  C.  The  datum, 
140°  C,   recorded   in   the   literature   is   based  on  a 

misunderstanding,  and  really  refers  to  ammonium 
bisulphate  (<•/.  Watson  Smith  J.,  1895,  629; 
1896,  3).— H.  W. 

[Calcium]  cyanamide;  Yield*  in  the  manufacture 
-■'  — .  C.  Pluvinage.  Chim.  et  Ind.,  1920,  3, 
438-  B9. 

The  conversion  of  calcium  carbide  into  cyanamide 
is  never  complete  under  ordinary  conditions  of 
manufacture ;  a  portion  of  the  carbide  remains  un- 
converted, the  nitrogen  employed  contains  neon, 
argon,  etc.,  and  a  quantity  of  cyanogen  is  formed, 
the  amount  varying  with  the  temperature, 
pressure,  and  rate  of  reaction.  Further,  normal 
commercial  carbide  yields  about  300  1.  of  acetylene 
per  1  kg.,  a  quantity  corresponding  to  8187%  of 
pure  carbide.  If  the  calcium  cyanamide  obtained 
Horn  such  carbide  contains  22'5%  of  nitrogen,  19% 
of  the  carbide  has  escaped  reaction;  if  it  contains 
26%  of  nitrogen,  2  of  the  carbide  has  not  re- 
acted.— W.  P.  s. 

Calcium  carbide  and  nitrogen;  Variety  of  carbon 

formed  in  the  reaction  between .    A.  Remele 

and    B.    Rassow.      Z.    angew.    Chem.,    1920,    33, 

139-110. 

Small  quantities  of  carbonaceous  matter  remain 
after  the  decomposition  of  calcium  cyanamide  with 
water.  When  purified  by  fusion  with  potassium 
hvdroxide  or  treatment  with  hydrofluoric  acid  this 
matter  contained  98-15— 89-4%  C,  (113-  lol  H, 
and  0-43— 1-48 *?  of  residue.  It  had  sp.  gr.  2250, 
ignited  at  600°— 640°  C,  and  had  the  characters  of 
a  pure  graphite.     (Cf.  J.C.S.,  July.)— C.  A.  M. 

Sitphites;  Estimation  of  .     H.  I.  Waterman. 

Chem.  Weekblad,  1920,  17,  196—197. 

The  oxidation  of  sulphite  solutions  in  air  is 
especially  rapid  in  presence  of  hydroxy!  ions,  for 
example,  in  solutions  of  normal  sodium  sulphite. 
Sulphite  may  be  accurately  estimated  by  dissolving 
the  salt  in  a  boiled  5  glycerol  solution  in  a  flask 
filled  with  carbon  dioxide.  A  measured  quantity 
of  this  solution  is  run  into  a  known  volume  of 
acidified  standard  iodine  solution  under  carbon 
dioxide.  The  excess  of  iodine  is  titrated  with 
thiosulphate.— W.  S.   M. 

Nitrites;  Si  nsitive  reaction  for .    P.  H.  Her- 
mans.    Pharm.  Weekblad,   1920,  57,  462—163. 

To  2  c.c.  of  the  solution  to  be  examined  a  few  drops 
of  glacial  acetic  acid  are  added  and  then  2  c.c.  of 
5%  potassium  oxalate  solution,  1  c.c.  of  5%  man- 
ga nous  sulphate  solution,  and  a  few  drops  of  3% 
hvdrogen  peroxide.  A  red  coloration  indicates 
nitrate  (cf.  1919,  574  A;  1920,  283  a).  002  g.  of 
sodium  nitrite  per  1.  can  be  detected  in  this  way. 

— W.  S.  M. 
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Potassium  phosphate ;  Reactions  between  primary 
and  increasing  quantities  of  calcium  bicar- 
bonate during  boiling.  W.  Windisch  and  W. 
Dietrich.  Woch.  Brau.,  1920,  37,  177—180, 
187—189. 

If  solutions  of  primary  potassium  phosphate  are 
boiled  with  increasing  proportions  of  calcium  bi- 
carbonate the  resulting  precipitates  show  increas- 
ing percentages  of  calcium  corresponding  to  a 
transition  from  secondary  to  tertiary  calcium 
phosphate,  and  the  increase  in  alkalinity  of  the 
nitrate  (due  to  formation  of  secondary  potassium 
phosphate)  becomes  less  rapid  as  the  proportion  of 
bicarbonate  is  increased.  The  alkalinities  of  the 
filtrates  (found  from  surface  tension  measurements 
with  eucupine  dihydrochloride  as  indicator;  J., 
1920,  461  a)  are  lower  than  the  calculated  values,  the 
differences  being  ascribed  to  entrainment  of  soluble 
alkaline  compounds  with  the  precipitates. — L.  E. 

Chromic    chloride    solutions;    Action    of    neutral 

chlorides  upon .     M.  E.  Baldwin.     J.  Amer. 

Leather  Chem.  Assoc,  1919,  14,  10—19. 
The  hydrion  concentration  of  solutions  containing 
the  same  amount  of  chromic  chloride  but  varying 
amounts  of  sodium,  potassium,  ammonium, 
lithium,  and  barium  chlorides,  increases  directly 
with  the  amount  of  added  salt.  The  power  of 
increasing  the  hydrion  concentration  was  in  the 
following  order  of  increasing  effect  of  chlorides  :  — 
K,  NH4,  Na,  Li,  Ba,  which  are  also  in  their  order 
of  increasing  power  of  forming  hydrated  ions  at 
infinite  dilution.  This  explains  their  action  on  the 
hydrion  concentration,  since  the  hydration  of  the 
neutral  solute  ions  diminishes  the  amount  of  water 
functioning  as  solvent.  The  increased  hydrion 
concentration  is,  therefore,  not  due  to  further 
hydrolysis  of  the  chromic  salt.     (Cf.  J.,  1920,  123a.) 

— D.  W. 

■Bare  earths;  Separation  of  the  ■  by  basic  pre- 
cipitation. W.  Prandtl  and  J.  Rauchenberger. 
Ber.,  1920,  S3,  843—853. 

The  authors  suggest  a  modified  process  for  the 
basic  separation  of  the  rare  earths,  based  on  the 
reversible  reaction,  MC13+3NH4OH;:M(OH):>t- 
3NH4C1,  which  can  be  employed  at  any  dilution 
and  which  depends  mainly  on  delaying  the  precipi- 
tation by  the  addition  of  a  sufficiency  of  ammonium 
chloride.  The  equilibrium  has  been  investigated 
for  lanthanum,  neodymium,  and  praseodymium  in 
the  presence  of  ammonium  chloride  solution  in 
concentration  varying  from  IV/1  to  52V  and  for 
temperatures  ranging  from  15°  to  100°  C.  The 
results  show  that  the  precipitates  are  composed  of 
strongly  basic  chlorides  of  varying  composition,  the 
solubility  of  which  increases  to  a  maximum  with 
32V  ammonium  chloride  solution  and  then  dimin- 
ishes. The  earth  salt  is  absorbed  from  its  solution 
by  the  precipitate  to  a  marked  degree.  Lanthanum 
is  relatively  easily  separated  from  didymium  by 
reason  of  its  greater  basicity,  but  neodymium  and 
praseodymium  differ  little  in  this  respect.  The 
temperature  of  the  solution  is  an  important  factor 
in  the  separation  of  the  earth  metals.  Lanthanum 
may  be  comparatively  readily  separated  from 
neodymium  and  praseodymium  by  the  following 
method  even  when  the  latter  are  present  in  con- 
siderable amount.  The  impure  oxide  is  dissolved 
in  moderately  concentrated  hydrochloric  acid  so  as 
to  form  a  nearly  neutral  solution,  an  amount  of 
ammonium  chloride  equal  to  the  weight  of  the 
oxide  is  added,  followed  by  sufficient  water  to  make 
the  solution  2 — 32V  with  respect  to  ammonium 
chlor:de.  The  solution  is  heated  to  50°  C.  and  a 
mixture  of  equal  volumes  of  42V-ammonia  and  42V- 
ammonium  chloride  solution  is  slowly  added  with 
constant  shaking.  As  soon  as  a  moderate  amount 
of  precipitate  has  formed  (about  5%  of  the  original 
oxide),   the  operation   is  interrupted,  the  precipi- 


tate is  removed,  and  a  second  precipitation  is 
effected  in  the  clear  filtrate.  Alternate  precipita- 
tion and  filtration  are  continued  in  this  manner 
until  the  filtrate  no  longer  exhibits  absorption 
lines.     (Cf.  J.C.S..  July.)— H.  W. 

Badium-barium  solution;  Crystallisation  of  a . 

C.  E.   Scholl.     J.   Amer.   Chem.   Soc,    1920,   42, 
889—896. 

Purification  of  radium  salts  from  barium  salts  is 
more  efficiently  carried  out  by  crystallisation  of 
the  bromides  than  by  crystallisation  of  the 
chlorides.  A  saturated  solution  of  the  bromides  in 
0'332V  hydrobromic  acid  deposits  1/3  of  the  dis- 
solved solid  on  cooling  from  100°  C.  to  0°  C. 
Crystallisation  of  such  a  solution  gives  a  rapid 
concentration  of  the  radium :  thus  if  the  concen- 
tration of  radium  in  the  starting  material  be 
represented  by  10  the  9th  crystallising  dish  to  the 
right  has  a  concentration  62  and  the  9th  to  the 
left  0'016.  In  the  fractionation  the  crystals  of  any 
crystallisation  are  moved  2  dishes  to  the  right  and 
the  liquors  3  dishes  to  the  left.     (Cf.  J.C.S.,  July.) 

—J.  F.  S. 

;   Bed  phosphorus  as  a  reducing  agent.     L.  Rosen- 
stein.    J.  Amer.  Chem.  Soc,  1920,  42,  883—888. 

Red  phosphorus  when  boiled  in  acid  solutions  of 
various  salts  exerts  a  strong  reducing  action.  Gold 
and  silver  salts  are  converted  into  insoluble  phos- 
phides; mercurous  or  mercuric  salts  are  reduced  to 
the  metal ;  palladium  and  osmium  salts  are  reduced 
either  to  the  metal  or  to  the  phosphide;  stannic, 
ferric,  and  iridic  salts  are  reduced  respectively  to 
i  stannous,  ferrous,  and  iridous  salts.  Selenates  are 
reduced  either  to  the  element  or  an  insoluble  phos- 
phide, molybdates  to  quadrivalent  molybdenum 
salts,  vanadates  to  trivalent  vanadium  salts,  bi- 
chromates to  chromic  salts,  and  permanganates  to 
manganous  salts.  Bismuth,  lead,  cadmium,  anti- 
|  mony,  and  arsenic  salts,  arsenates  and  stannous 
|  salts  are  not  reduced,  whilst  tellurates  and  chloro- 
platinates  are  only  slowly  reduced. — J.  F.  S. 

Hydrogen  peroxide;  Acceleration  of  decomposition 

of  by  colloidal  rhodium.    C.  Zenghelis  and 

B.     Papaconstantinos.       Comptes     rend.,     1920, 
170,  1178—1180. 

The    decomposition    of    hydrogen    peroxide    by   a 

colloidal  solution  of  rhodium  is  a  unimolecular  re- 

1    action,  the  velocity  of  which  is  considerably  acceler- 

I    ated   by   previously   bubbling   either   hydrogen   or 

'    carbon  monoxide  through  the  colloidal  solution. 

— W.  G. 

Graphitic  carbon  [and  graphitic  acid'];  Problem  of 

determining     .       W.   A.   Selvig  and  W.   C. 

Ratliff.     Trans.   Amer.   Electrochem.  Soc,  1920, 
629—658. 

Staudexmaier's  method  (J.,  1898,  880;  1899;  716) 
is  inapplicable  in  presence  of  a  large  proportion  of 
amorphous  carbon  as  it  leads  to  explosion.  Anthra- 
cite and  bituminous  coal  give  no  graphitic  acid  by 
Brodie's  method  (Phil.  Trans.,  1859,  149,  (1),  249), 
but  coke  yields  a  small  amount.  The  conversion 
of  graphite  to  graphitic  acid  by  this  method  is 
assisted  by  treatment  with  potassium  perman- 
ganate and  sulphuric  acid  after  the  green  stage  is 
reached.  The  oxidation  of  the  graphite  takes  place 
more  readily  with  fine  powders,  as  in  the  case  of 
Acheson  graphite.  Moisture  in  graphitic  acid 
cannot  be  estimated  by  ordinary  methods,  as  the 
substance  is  extremely  sensitive  to  varying 
humidity.  Carbon  and  hydrogen  in  natural  and 
artificial  graphites  may  be  determined  by  careful 
combustion  after  an  admixture  of  a  non-combus- 
tible material  such  as  copper  oxide;  a  preliminary 
treatment  for  removal  or  volatile  matter  and  car- 
bonates may  be  carried  out.  For  determining 
graphitic  carbon   by  conversion  to  graphitic  acid 
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iples  ..i  Ceylon,  A  tonus;  Ivania, 

raphites  were  tn  ated  bj  the  Brodie 
Staudenmaior  methods.     Mixtures  of  0"5  g.  of 
pliito  and  !»■">  g.  of  amorphous  carbon  wore  also 
.,1   ii\    the    Itrodio   method.     Staudenmaier'a 
:    gave  figures  about    1  '•"•     2"5       higher  than 
nn.'d  by  Urodio's  method,  and  both  thi 
showed  a  lower  percentage  ol  carbon  than 
indicated     by     direct     combustion     of     the 
phites.     Tli  so   differences    were   greatest    with 
.ana    and    Pennsylvania   samples.      Thi 
red   during   treatment    were   found   to   consist 
By  of   carbon  dioxide,   which   is   probably   the 
lint   of  a  b  ries  of  oxidations   which   the 
phite  undergoes  on   treatment   with  the  oxidis- 
ing mixtures.    The  oxidation  of  carbon  to  graphitic 
lently  takes  place  within   narrow   limits  i 
lising  agent,   temperature,  and  time.     Loss  of 
carbon  as  carbon  dioxide  is  greater  with  Alabama 
.  ml  P<  nnsylvania  graphites  than  with  Ceylon  and 
\V.  .!.  W. 

id — a     colloidal     oxide     of     carbon. 
',      \     Hulett  and  l>.   A.   Nelson.     Trans.  Amer. 
Soc.,   1980,  425— < 139. 

I'm  moisture  content  oi  graphitic  acid,  as  of  other 
Colloids,  cannot  be  determined  by  the  usual 
methods.  A  method  used  tor  determining  the  truo 
moisture  of  coals  (Amer.  J.  Sci.,  40,  17">;  ef.  J., 
1!>17.  378)  «as  applied,  in  which  the  substance  is 
heated    in    vacuo   and   the    moisture  condensed   at    I 

C,  the  other  gases  being  pumped  off  by  a 
mercury  pump.  By  plotting  moisture-temperature 
curves  and  noting  when  decomposition  becomes 
isurable,  the  moisture  content  can  be  found  by 
interpolation.  Considerable  amounts  of  water  can 
bo  removed  from  graphitic  acid  without  decompo- 
sition, but  at  18-1°  C.  there  are  indications  of  slow 

m position,  and  at  218°  C.  explosion  takes 
place.  The  vapour  pressure  of  graphitic  acid,  on 
removing  quantities  of  water,  was  deter- 

mined. The  results  obtained  at  2">Q  and  o6'5°  C. 
indicate  that  the  vapour  pressure  continually 
decreases  with  removal  of  water  without  suggestion 

i  break.  Graphitic  acid  is  assumed  to  bo  a 
colloidal  oxide  of  carbon,  the  flakes  being  made  up 
of  an   infinite   number   of   exceedingly   thin    plates 

red   with   absorbed  water.     This  explains   the 
relation  ef  water  to  the  substance  and  the  diver-    i 
gent    properties   of   different   varieties   caused   by 
variable  size  of  the  plates.     Graphitic  acid  appears 
to  have  a  formula  of  the  order  C,0  or  C,,0,. 

— W.  J.  W. 

niV     acid     and     silicates.        Matignon     and 
rchal.    Sa   VIII. 

Detection  of  nitrates.     Groeuewege.     See  XXIII. 

Patents. 

'niiir  acid   manufacture;  Heat   interchangers 

fir  contact  process  of .    P.  Audianne.    E.P. 

143,622,  7.12.18. 
I  iikat  interchanger  for  use  in  sulphuric  acid 
manufacture  comprises  a  vertical  steel  cylinder 
containing  a  set  of  tubes,  arranged  close  together, 
and  throttled  at  their  lower  end  by  a  device  which 
consists  of  a  screw  with  three  threads,  or  other 
similar  arrangement  for  imparting  a  rotary  move- 
ment to  the  gas.  At  the  top  and  bottom  of  opposite 
sides  of  the  cylinder  are  two  openings,  and  in  a 
continuation  of  the  cylinder  below  is  a  third 
opening  at  right  angles  to  the  other  two.  The 
upper  portion  of  the  apparatus  terminates  in  a 
truncated  dome  with  internal  concentric  conical 
portion-  spaced  so  as  to  allow  equal  volumes  of  gas 
to  pas  and  having  an  opening  at  the  top 

communicating    with    the    contact   chamber.      The 
cold  sulphurous  gases  enter  the  lowest  opening  and 


p.iss    up    through    the   tubes   and    the   domo   to   the 

contact  chamber,  after  leaving  which  they  ontor 
the  tube  container  al  if  -  upper  end  and  pass  round 
the  tubes  to  the  lower  exit.  The  dimensions  and 
number  of  the  tubes  are  dependent  on  tho  output 
sulphur  trioxide  plant,   then-  total  Burface 

being  .',  s  |.    in.    |„  |-  i,,n   ,,|    gtM   passing  through   the 

apparatus  in  24  hrs.  for  a  temperature  ol  280°  C, 
and  25  Bq.  m.  for  a  temperature  of  825e  c.  The 
total  ci  onal   area  of   the   tubes  should   be 

substantially  equal  to  that  ol  the  space  outside. 
The  diameter  ol  the  cylinder  is  selected  to  give  a 

linear  gas   velocity  greater   than  Si    m.    per  see. 

W.  .1.  w. 

Sulphuric  <nu I  concentration.  J.  Patten,  Assr.  to 
s.  M.  Shoemaker.  PJ9.P.  1,840,290,  18.5.20. 
Appl.,  80.12.18. 

Is  connection  with  a  series  of  concentrators 
<[  .8.P.  1,294,827;  .).,  1919,  3uTa),  two  valves  are 
introduced  for  the  feed,  and  two  receivers  are  pro- 
v  ided,  from  either  ol  which  the  acid  may  bo  trans- 
ferred to  the  other.— W.  J.  \V. 

Hydrochloric  aciil ;  Apparatus  for  producing  

sing  sludge  mill  \Jrom  treatment  of  mineral 
II.    .\l.    Lasher,   Assr.   to  The  Kansas  City 
Refining  Co.     U.S. P.  1,339,519,  11.5.20.     Appl., 
7.10.16. 

\  QXNEBATOB  for  hydrogen  chloride  is  connected  to 
an  absorber,  consisting  of  a  conduit  with  opposite 
and  alternate  baffles,  which  communicatee  with  an 
absorption  tower  packed  with  filling  material. 
Water  is  admitted  at  the  top  of  tho  tower,  and 
flows  out  at  the  base  into  a  chamber,  whence  it  is 
conveyed  to  the  first  absorption  apparatus,  the 
latter  being  provided  with  a  receiving  tank  to 
receive  the  acid  solution. — W.  J.  W. 

Nitric   acid;   Manufacture    of   concentrated  

fm,n  dilute  nitric  acid.  K.  Reinau.  G. P.  305,171, 
30.9.16.  Addn.  to  299,001  and  299,007  (J., 
1930;  449  a.) 

An  alkali  nitrate  and  sodium  bisulphate,  produced 
from  dilute  nitric  acid  as  previously  described,  are 
allowed  to  interact,  baking  of  tho  mixture  and 
formation  of  pyrosulphate  being  prevented  by  con- 
ducting the  process  under  400  mm.  vacuum  at  the 
start,  and  at  an  initial  temperature  of  90°,  rising 
to  140°  C— W.  J.  W. 

Electrolysis  of  metal  salt  solutions.  Frodriksstad 
Klektrokemisko     Fabr.     A./8.,     F.E.F.  E.P. 

138,862,  31.12.19.    Conv.,  13.2.19. 

In  an  apparatus  for  the  electrolysis  of  alkali 
chlorides  a  sloping  layer  of  loose  granular  material 
of  the  substance  to  be  electrolysed  separates  tho 
anode  and  cathode  compartments,  and  is  supported 
on  a  wire  cloth  cathode  and  superposed  asbestos 
cloth,  arranged  at  such  an  inclination  that  the 
granular  material  is  distributed  over  the  support  by 
the  action  of  gravity.  The  granular  soluble  sub- 
stance is  supplied  as  required,  to  compensate  for  tho 
quantity  dissolved,  through  an  opening  along  the 
upper  edge  of  the  layer,  and  a  partition,  the  lower 
.  flge  of  which  dips  into  the  electrolyte,  prevents  tho 
passage  of  gas  into  the  charging  opening,  directing 
it  into  a  gas-collecting  chamber.  A  number  of  in- 
clined anodes  are  placed  in  the  space  abovo  the 
separating  layer,  with  their  lower  ends  resting  on  a 
stationary  wall,  several  cells  being  so  arranged  that 
the  bottom  wall  of  one  cell  forms  tho  inclined  cover 
of  the  adjacent  cell. — B.  N. 

Ammonia:  Synthesis  of at  very  high  pressures. 

L'Air    Liquidc,    Soc.    Anon,    pour    l'Etude    et 
PExploit.  des   Proc.  G.  Claude.       E.P.  142,150, 
.'I  9.18.     Conv.,  20.2.18. 
For  the  synthetic  production  of  ammonia  at  pres- 
sures above  500  atm.   or    even    2000    atra.   (E.P. 
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130,086—7;  J.,  1919,  718  a),  use  is  made  of  a  single 
catalytic  apparatus  instead  of  several.  After  circu- 
lating round  a  tube  containing  the  catalyst  and 
attaining  the  temperature  of  reaction  from  the 
tube  itself  during  working  and  by  a  heating  coil  at 
starting  the  gases  are  caused  to  enter  the  tube. 
Successive  series  of  pipes  conduct  the  ammonia 
formed  from  the  interior  of  the  tube  to  collectors 
provided  with  cooled  walls  and  having  an  outer  in- 
sulated tube  communicating  with  the  interior  of  the 
catalyst  tube  by  means  of  which  the  gases  freed 
from  ammonia  are  returned  to  another  portion  of 
the  catalyst.  In  a  modification  of  the  device  the 
reacting  gases  are  heated  by  traversing  a  central 
tube  through  the  catalyst  after  which  they  enter 
the  head  of  the  catalyst  tube,  the  products  being 
withdrawn  as  before. — W.  J.  W. 

Ammonia;  Synthetic  production  of  - .       H.  C. 

Greenwood.     U.S. P.    1,337,903,   20.4.20.     Appl., 
15.2.18. 

In  the  production  of  ammonia  from  hydrogen  and 
nitrogen  one  of  the  gases  is  passed  over  an  alkali 
amide  before  passing  the  mixture  of  gases  over  the 
catalyst.— W.  J.  W. 

[Calcium]   cyanamide;  Process  and  apparatus  for 

manufacture    of   .        A.    Duchemin.        E.P. 

142,354,  30.6.19. 
Finely  powdered  carbide  is  placed  in  a  sheet-iron 
crucible,  having  a  perforated  base  covered  with  a 
layer  of  asbestos  or  the  like.  The  crucible  is  en- 
closed in  brickwork,  which  serves  as  a  heat  re- 
generator and  is  itself  surrounded  by  an  insulating 
jacket,  consisting  of  two  sheet-iron  plates  with 
asbestos  between.  A  lid  operated  by  a  pivoted  lever 
covers  the  whole  device.  Nitrogen  enters  the  fur- 
nace at  the  base,  passing  through  the  asbestos  in 
the  jacket  to  the  top  of  the  brickwork,  through 
openings  in  which  it  then  enters  the  crucible  and 
passes  downwards  to  an  exit.  Initial  heating  of 
the  carbide  is  effected  by  introducing  a  receptacle 
containing  a  mixture  of  two  substances  which  react  " 
on  each  other,  such  as  an  alkali  or  alkaline  earth 
metal  and  an  oxide  or  halide  of  another  metal,  the 
reaction  being  started  by  a  suitable  priming,  per- 
cussion cap,  or  an  electric  current.  The  brick 
casing  serves  to  maintain  the  heat  necessary  for  the 
interaction  of  the  carbide  and  nitrogen. — W.  J.  W. 

Calcium  cyanamide ;  Apparatus  for  improving  the 

grade  of  - .       G.   E.   Cox,  Assr.  to  American 

Cyanamid  Co.     U.S. P.  1,331,742,  24.2.20.    Appl., 
20.8.18. 

A  nitrifying  apparatus  for  the  manufacture  of 
calcium  cyanamide  consists  of  a  combustible  con- 
tainer adapted  to  hold  finely  divided  calcium  car- 
bide, a  hollow  central  core  for  the  container,  and 
a  hinged  outer  form  for  holding  the  container. 

— L.  L.  L. 

Crude  calcium  cuanamide ;  Process  for  continuous 

manufacture  of .     M.  Novak.     G.P.  305.061, 

18.10.16. 
The  furnace  consists  of  a  single  reaction  chamber  in 
which,  after  admission  of  the  nitrogen,  the  material 
is  at  once  heated  to  the  reaction  temperature,  and 
from  which  it  is  removed  whilst  hot  immediately  the 
process  is  completed.  The  material  may  first  be 
deprived  of  free  oxygen  by  keeping  it  for  a  short 
time  in  an  atmosphere  of  nitrogen  in  another 
chamber  immediately  preceding  the  furnace. 

— W.  J.  w. 

Crude  calcium  cyanamide ;  Process  for  electrically 
heating  the  reacting  materials  in  the  manufac- 
ture of .     M.  Novak.     G.P.  305,532,  22.10.16. 

Addn.  to  305,061  (preceding). 

The  iron  rails  on  which  run  trolleys  carrying  the 
charge  may  be  employed  for  carrying  the  electric 


current  to  the  furnace,  from  which  it  is  conveyed 
by  conductors  arranged  along  the  furnace  walls. 

— W.  J.  w. 

Crude  calcium  cyanamide;  Process  for  decomposing 

.     Chem.    Fabr.   Kalk   Ges.     G.P.   301,321, 

2.8.16. 

In  the  decomposition  of  crude  calcium  cyanamide 
by  means  of  water  or  steam,  in  presence  of  carbon 
dioxide,  at  a  high  temperature,  and  at  normal  or 
increased  pressure,  ammonium  salts  may  be  added 
in  sufficient  quantity  to  interact  with  the  free  or 
combined  lime,  ammonia  being  evolved. — W.  J.  W. 

Cyanamid es  [and  nitrides]  of  the  alkalis  and  alka- 
line earths;  Process  of  decomposing .     Chem. 

Fabr.  Kalk  Ges.  G.P.  302,461,  13.2.17.  Addi- 
tion to  301,321  (preceding). 

In  the  decomposition  of  cyanamides  and  nitrides  of 
the  alkalis  and  alkaline  earths  by  water  or  steam, 
in  presence  of  carbon  dioxide  or  solid  or  liquid 
inactive  materials,  ammonium  salts  may  be  added 
either  in  the  solid  state  or  in  solution.  By  this 
means  appreciable  quantities  of  alkali  or  alkaline- 
earth  salts  are  obtained. — W.  J.  W. 

Hydrate  of  alumina  and  similar  gelatinous  precipi- 
tates; Process  for  depositing from  their  salts. 

M.  Buchner,  Assr.  to  The  Chemical  Foundation, 
Inc.  U.S. P.  1,337,191,  20.4.20.  Appl.,  27.1.15. 
Renewed  26.6.19. 

Non-colloidal  hydroxides  of  aluminium  and  of 
other  metals  which  form  colloidal  hydroxides,  may 
be  prepared  by  dry  interaction  between  a  salt  of  the 
metal  and  an  alkali. — W.  J.  W. 

Metallic    hydroxides ;    Manufacture    of   ■ .      M. 

Buchner,  Assr.  to  The  Chemical  Foundation,  Inc. 
U.S. P.  1,337,192,  20.4.20.  Appl.,  26.8.15.  Re- 
newed 26.6.19. 
Metallic  hydroxides,  which  may  be  easily  filtered 
and  washed,  are  formed  by  treating  salts  of  the 
metals  with  a  large  excess  of  ammonia,  the  reaction 
liquor  being  used  for  treating  a  fresh  quantity  of 
salt,  in  presence  of  ammonia. — W.  J.  W. 

Sulphur   dioxide;   Apparatus  for  producing  . 

H.  K.  Lyon.     U.S. P.  1,337,561,  20.4.20.     Appl.. 

17.7.19. 
A  furnace  for  obtaining  sulphur  dioxide  from  ores 
comprises  a  fire-box  with  an  air  inlet,  means  for 
heating  the  fire-box  and  for  preheating  the  ore 
above  the  fire-box  before  introducing  it  into  the  box, 
and  a  heating  chamber  above,  and  communicating 
with,  the  fire-box  but  separate  from  the  pre-heater. 

— W.  J.  W. 

Sal-a)nmoniac  (ammonium  chloride);  itetamorphous 

.     C.  Pfanstiehl.  Assr.  to  Special  Chemicals 

Co.     U.S.P.  1,337,665,  20.4.20.     Appl.,  19.2.19. 

Pressure  is  applied  to  crystalline  ammonium 
chloride  in  order  to  obtain  a  solid  mass  having  the 
appearance  and  fracture  of  marble. — W.  J.  W. 

Ammonium  sulphate:  Preparation  of from  cal- 

ci\im  sulphate  and  gas-liquor.  C.  Otto  und  Co. 
G.P.  299,622,  24.3.16. 
Any  ammonia  not  converted  into  sulphate  by  the 
calcium  sulphate  is  expelled  from  the  liquor  after 
the  reaction  by  passing  hot  or  cold  purified  coal  gas 
through  it,  and  the  gas  is  then  added  to  the  crude 
coal  gas  leaving  the  retorts,  the  ammonia  combining 
with  carbon  dioxide  present  in  the  crude  gas. 

—A.  B.  S. 

Ammonium    compounds;    Hecovery    of    /^°"i 

urine.     H.  Wichelhaus  and  J.  Angerstein.     G.P. 
316,757,  2.10.18.     Addition  to  313,271. 
Ammonium  chloride,  obtained  by  treatment  of  the 
end  liquors  from  the  production  of  potassium  salts 
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mth  urin.  i.i..  1919,  901m),  mag  !»•  *  pai  kted  in  the 

form  "t  a  double  -:i 1 1  with    magnesium    cUoride. 

Tho  Liquor  remaining  after  complete  conversion  ol 

gncsium  chloride  into  the  doable  salt  maj  be 

run  i"  ». ist.'  with  impunity.     W.  .1.  W 

Alum,'      Pi  <cess  of  treating  -    -,     YV.  !■'.  Downs. 

I    -  !'    |,33S,.|2*.  .'7.1  -'(i.     Appl.,  14.18.17. 

v  in  is  treated  with  a  dilute  mineral  acid,  then 
mixed  with  an  alkali  <<x i.l<-  compound,  and  heated  to 
about  600  C.  The  Bulphates  and  other  water- 
■oluhlc  compounds  are  remoTed  by  dissolving  in 
water  and  filtering,  the  insoluble  portion  is  mixed 
with  sodium  carbonate  and  heated  to  9S0  0.  to  i . 'li- 
ven the  alumina  into  sodium  illuminate,  which  is 
inentlv  recovered  In  treatment  with  water. 

— AV    I.  W. 

Aibettif.   Method  of  and  apparatus  for  treating 

.     0.    H.   Cilley,    Aaar.    to   0.   (■'.    Sarge»t'a 

I      p        I    S  P.   1,338,613,  87.4.30.     Ippl., 
9.1.80. 

Tin:  Lighter  impurities  in  asbestos  are  removed  by 
dry  dusting,  and  the  heavier  non-fibrous  impurities 
thing.  The  water  is  then  removed  by  drain- 
ing and  pressing,  and  the  fibres  are  finally  opened 
up  and  dried—  W.  J.  W. 

Asbestos:  Process  oj  treating  .     E.  H.  Garcin. 

I    >  I*    1,340,636,  18.5.30.     Appl.,  5.13.19. 

ros  fibres  are  separated  and  strengthened  by 
treatment  with  water  and  steam,  followed  by  crush- 
tween  rollers,  after  which  the  asbestos  is  sub- 
to  an   acid  bath,  washed,  and  mechanically 
treated.     Crashing  and  acid  treatment  may  precede 
team  and  hot-water  washing,  the  asbestos  then 
pressed,  mechanically  picked  while  wet,  and 
finally  dried  ;  or  the  fibres  may  be  softened  in  hot 
water,  passed  through  crushing  rolls,  subjected  to 
mi   acid    bath,    washed    with   steam   and   hot   water. 
freed    from    water   by   squeezing     through    rollers, 
in. .  hani.  ally  picked,  and  dried. — W.  J.  W. 

rule;  Treating .    F.  G.  Breyer  and  E.  H. 

Bun..     As-rs    to  The  N.-w  Jersey  Zinc  Co.  I'.S.l*. 
Burdi.k.  L7.8.P.  1,380,494,  11.5.20.  Appl.,  29.1.19. 

1 l)  Zinc  oxide  is  caused  to  gravitate  in  a  thin  layer 
through  a  highly  heated  atmosphere.  (b)  Zinc 
oxide  is  caused  to  slide  by  the  action  of  gravity  and 
without  mechanical  agitation  through  a  chamber 
arranged  to  offer  a  certain  resistance  through  fric- 
tion of  the  walls,  the  material  being  strongly  heated 
during  its  passage. — W.  .1.  W. 

Grilles  of  nitrogen;  Process  of  and  apparatus  for 

ling  gat  mixtures  containing  .       C.  L. 

Burdick.  U.S. P.  1.339,491,  11.5.20.  Appl.,  29.1.19. 
A  unot  s  mixture  containing  one  or  more  oxidee  of 
nitrogen  is  submitted  to  catalytic  oxidation;  the 
reuniting  nitrogen  peroxide  is  absorbed  in  an 
I  medium  and  any  mist  entrained  in  the  issu- 
ing gas.-  removed  by  precipitation;  the  apparatus 
for  tins,  operations  consists  of  a  scries  of  connected 
arli  including  a  precipitator  and  a  catalytic 
oxidation  chamber. — P.  F.  T. 

Sodium  cvanide ;  Process  of  making .  A.  Kauf- 
man, Assr.  to  Air  Reduction  Co.,  Inc.  IT. 8. P. 
1,339,706,  11.5.20.  Appl.,  2.5.17. 
In  the  manufacture  of  cyanide  by  interaction  of  an 
alkali  metal  compound  with  carbon  and  nitrogen 
and.-r  the  influence  ol  heat,  and  alkali  compound  is 
previously  intimately  mixed  with  a  carbon  mass 
containing  a  small  proportion  of  carbonised  material 
of  high  porosity  and  absorptive  capacity.  By  this 
means  such  fusing  of  the  reaction  product  as  would 
cause  solidifying  on  cooling  is  avoided. — AV.  .1.  AV. 

Sulphur  monocMoride ;  Preparation  of .  Chem. 

..  Khenania.     G.P.  298,581,  11.12.14. 
Chiorim:     j;ms     i-     passed     upwards     through     a 


s.iies  of  vessels  containing  fragments  of  sulphur 
and  tli"  sulphur  monoehlortde  formed  flows  out  to 

i  receiver,  any  dissolved  sulphur  being  converted 
into  sulphur  chloride  bj  I  In  incoming  chlorine.  Any 
sulphur  chloride  present  in  the  gases  leaving  the  last 

chamber  of  the  series  may  be  utilised  for  preparing 
vuleanised  oil  (rubber  substitute)  or  the  Like 

—A.  B.  S. 

it  .<  containing  sulphur  dioxide  and  hydrogen  sul- 

phiili  ;  Process  for  purifying  .    J.  Terwelp. 

O.P.  300,085,  14.2.17. 

I'm:  gases  are  passed  through  the  eai  Inmate,  oxide, 
or  hydroxide  of  an  alkaline-earth  metal  or  of  mag- 
nesium to  remove  sulphur  dioxide,  and  the  1 1 y  . 1 1 . i  .  a 
sulphide  is  then  absorbed  by  alkali  carbonate  solu- 
tion. The  process  is  especially  applicable  to  pru- 
ducor-gas. — A.  R.  1'. 

Alkali  aside;  Preparation  of  .      O.   Matter. 

Q  .P.  308,661, 34.11.16. 

Nitkocs  oxide,  preferably  under  pressure,  is  passed 
over  molten  alkali  amide  which  is  vigorously  stirred 
until  it  solidifies.  The  mass  is  then  powdered  and 
again  heated  in  the  gas  until  no  further  absorption 
takes  place.  The  yield  of  sodium  azide  is  over  90 
of  the  theoretical.  The  reaction  product,  which 
contains  some  alkali  hydroxide,  is  dissolved  in  water 
and  the  solution  concentrated  under  reduced 
j  pressure,  when  the  pure  aside,  which  is  only  slight  l\ 
soluble  in  strong  caustic  alkali  solutions,  is  precipi- 
tated.—A.  R.  P. 

Gate!    containing    carbon    dioxide;   Utilisation   of 

impure .     F.  Riedel.     G.P.  315,019,  25.11.17. 

Thk  gases  are  treated  with  an  alkali  carbonate  solu- 
tion, and  carbon  dioxide  is  recovered  by  strongly 
heating  the  bicarbonate  solution  produced,  so  that 
steam  under  pressure  is  generated  simultaneously. 
The  carbon  dioxide  is  suitable  for  use  as  a  fer- 
tiliser (J.,  1920,  125a),  any  injurious  gases  being 
dissolved  by  the  condensed  water  deposited  in  the 
mains. — W.  J.  W. 

Calcium  sulphide;  Manufacture  of .    Deutsche 

Petroleum  A.-G.     G.P.  319,651,  7.8.18. 

Calcium  sulphate  and  methane  are  caused  to  inter- 
act at  800°— 1300°  C,  the  temperature,  pressure, 
and  velocity  of  the  gas  being  controlled  so  as  to 
effect  complete  reduction  of  the  calcium  sulphate 
without  deposition  of  carbon. — W.  J.  W. 

Ammoniacal  brine;  Process  for  carbonation  of . 

R.  Schad.  G.P.  318,180,  28.1.19. 
In  the  ammonia-soda  process  the  gases  containing 
carbon  dioxide  are  passed  through  a  series  of  vessels 
containing  ammoniacal  brine  in  such  order  that  the 
final  escaping  gases  are  discharged  from  a  vessel  in 
which  the  whole  or  nearly  the  whole  of  the  ammonia 
in  solution  has  combined  with  carbon  dioxide. 

— W.  J.  \v. 

Liquid  air;  Apparatus  for  continuous  rectification 

"f .     E.  Barbet  et  Fils  et  Cie.     E.P.  142,519, 

30,5.18.       Conv.,  9.10.17.       Addition  to  131,321 
(J.,  1919,  766  a). 

Kim  the  process  described  in  the  original  patent  the 
heat  exchangers  consist  of  bundles  of  tubes  of  great 
length  and  very  small  cross-section,  enclosed  in  a 
shell  terminating  at  each  end  in  a  chamber  of  large 
cross-section  in  which  the  ends  of  the  tubes  arc- 
spread  out.  The  tubes  may  have  small  bands 
soldered  on  them  at  intervals  to  ensure  equidistant 
spacing. — AV.  J.  AV. 

Slaking  lime;  Apparatus  for .    Spoerri  &  Co. 

E.P.  1.35,172.  27.10.19.     Conv  ,  11.11.18. 

Calcining  lime  etc.  G.P.  31 4,5*4  and  317,832.  SeelX. 

Karimalgm.    E.P.  123,325.    Set  XVIII. 
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VIII.-GLASS;    CERAMICS. 

Glass  resembling   mother  of  pearl;  Production   of 

.      0.    Sehwarzbaeh.      Sprechsaal,    1920,    53, 

251—252. 

Various  recipes  are  given  for  the  production  of 
glass  resembling  mother  of  pearl.  In  each  case  they 
relate  to  the  ground  or  body  glass,  which  is  re- 
peatedly heated  and  cooled.  Finely  ground  mica 
may  be  sprinkled  on  the  hot  body-glass  as  it  is  with- 
drawn from  the  melting  pot,  after  which  it  is 
covered  with  a  semi-crystal  or  crystal  glass.  The 
best  opacifying  medium  is  bone  ash  or  cryolite,  with 
or  without  zinc  oxide.  The  cryolite  may  be  replaced 
by  felspar,  kaolin,  or  fluorspar.  The  colour  of  opal 
glasses  containing  fluorides  usually  fades  on  re- 
peated heating.  The  lustre  may  be  intensified  by  re- 
heating the  finished  glass  in  a  reducing  atmosphere. 

—A.  B.  S. 

Silicates  and  quartz;  Prolonged  action  of  carbonic 

acid     on    ■ .       C.     Matignon     and     Marchal. 

Comptes  rend.,  1920,  170,  1184—1186. 

Carbon  dioxide  under  a  pressure  of  10  atm.  has 
been  allowed  to  act  for  ten  years  and  three  months 
on  aqueous  suspensions  of  quartz,  wollastonite.  diop- 
tase,  mica,  talc,  asbestos,  and  glass  respectively. 
At  the  end  of  that  time  all  of  the  silicates  and  the 
quartz  itself  were  more  or  less  corroded,  and  vary- 
ing amounts  of  silica  had  passed  into  solution. 
Wollastonite  showed  the  greatest  signs  of  attack, 
and  glass  the  least. — W.  G. 

Clays;   Classification   of  on  a   ceramic  basis. 

A.  S.  Watts.  J.  Amer.  Ceram.  Soc,  1920.  3,  247— 
251. 

A  classification  based  on  five  properties:  colour, 
shrinkage,  bonding  strength,  vitrification,  and 
fusion,  each  property  (except  the  colour)  being 
divided  into  five  groups  ranging  from  "  low  ':  to 
"  high,"  is  suggested,  the  following  limits  being  re- 
commended :      Colour  :  White,  cream,  buff,  tan. 


Medium 

Medium 

Low. 

1  ow. 

Medium. 

high. 

High. 

above 

Shrinkage  on  drying 

0-3% 

3-G% 

6-9% 

9-12% 

13% 

Shrinkage  total. 

above 

cone  10    .. 

0-4  % 

4-8% 

8-12% 

12-16% 

16% 

Bonding    strength. 

modulus    of    rup- 

ture,  50  %   clav — 

50%  standard  sand 

above 

(lb.) 

0-100 

100-200 

200-400 

400-800 

800 

Vitrification       (ex- 

pressed in  Orton 

above 

cones) 

below  5 

5-15 

15-25 

25-30 

30 

Fusion     (expressed 

abovo 

in  Orton  cones)  . . 

below  5 

5-15 

15-25 

25-30 

30 

—A.  B.  S. 

Magnesia  refractories.     J.  S.  McDowell  and  R.  M. 
Howe.     J.  Amer.  Ceram.  Soc,  1920,  3,  185— 246. 

A  compilation  of  the  chief  information  previously 
published  on  the  occurrence,  properties,  and  uses 
of  magnesia  as  a  refractory  material  with  a  selected 
bibliography.  Magnesia  bricks  of  good  quality 
should  have  true  sp.  gr.  3' 44 — 360,  apparent  sp.  gr. 
260 — 2'75,  porosity  24 — 30%,  crushing  strength 
5000 — 8600  lb.  per  sq.  in.,  mean  specific  heat  be- 
tween 0°  and  1300°  C.  0391,  thermal  conductivity 
00085  at  1000°  C,  electrical  resistivity  6000  ohms 
per  cm.'  at  1300°  C.,  and  average  linear  expansion 
194%  at  1200°  C.  under  a  pressure  of  25  lb.  per  sq. 
in.  Microscopic  investigation  shows  that  in  the 
production  of  dead-burned  magnesia  any  iron  oxide 
present  enters  into  solid  solution  with  the  magnesia 
crystals  and  forms  magnesioferrite,  but  its  chief 
value  is  its  catalytic  effect  in  hastening  the  forma- 


tion of  periclase.  A  small  amount  of  silica  appears 
to  form  a  useful  bond,  consisting  chiefly  of  forster- 
ite,  2MgO,SiO..  When  silica  and  lime  are  both 
present  they  form  with  the  magnesia  mixtures  of 
lower  melting  point  than  when  only  one  of  these 
oxides  is  present  with  the  magnesia. — A.  B.  S. 

[Befractory  materials ;]  Measurement  of  physical 

properties  [of ]  at  high  temperatures.    A.  G. 

Tarrant.     Faraday   Soc,   Dec,   1919.     [Advance 
proof.] 

To  determine  thermal  expansion  a  cylindrical  test 
piece,  4  in.  long  by  J  in.  diam.,  is  enclosed  at  the 
bottom  of  a  long  tube  of  pure  electric  furnace 
graphite,  which  is  heated  in  a  vertical  nichrome- 
wound  electric  furnace.  On  top  of  the  test  piece 
rests  a  plunger,  which  at  the  top  of  the  tube  is 
connected  with  a  lever  magnifying  arrangement. 
Temperatures  up  to  900°  C.  are  measured  with  a 
nichrome-constantan  thermo-couple,  and  above  this 
temperature  with  a  Holborn-Kurlbaum  optical 
pyrometer.  Results  obtained  with  this  apparatus 
are  concordant,  but  the  method  gives  only  the  re- 
lative expansion  of  the  test  substance  and  the 
graphite  sheath.  An  expansion  of  00003  in.  can  be 
detected,  and  when  a  test-piece  of  pure  silica  is 
used  the  apparatus  becomes  a  more  sensitive  tem- 
perature indicator  than  the  thermo-couple.  For 
measuring  tensile  strength  at  high  temperatures 
test  bars  30  in.  long  by  J  in.  diam.  are  used,  with  a 
semi-eireular  groove,  J  in.  deep,  in  the  middle  to 
localise  the  point  of  fracture.  The  test-bar  is  heated 
in  a  carbon  tube  furnace  with  a  heating  element 
consisting  of  a  spiral  cut  from  a  solid  piece  of 
Acheson  graphite.  All  the  refractories  tested  were 
stronger  at  the  high  temperatures  emploved  (up  to 
1800°  C.)  than  in  the  normal  "  soft-burnt  "  condi- 
tion. For  testing  samples  in  the  air-dried  or  soft- 
burnt  condition,  a  cement-testing  machine  is  satis- 
factory. Attempts  to  measure  accurately  thermal 
conductivity  at  high  temperatures  did  not  give 
satisfactory  results.  For  rough  works  routine  tests, 
pieces  in  the  form  of  shallow  trays.  f  in.  thick  at 
the  bottom  by  1\  in.  dia.,  are  used.  A  standard 
weight  of  lead  is  cast  in  each  tray,  and,  when  cold, 
thev  are  placed  side  by  side  on  a  hot  cast-iron  slab, 
and  the  time  taken  for  the  lead  to  melt  is  taken  as 
a  measure  of  the  thermal  resistivity. — E.  H.  R. 

Glass  for  ampulla.     Ewe.     See  XX. 

Patents. 

Crucible  furnaces,  particularly  sveh  as  are  used  in 
the  treatment  of  glass.  A.  E.  White.  From 
Fours  et  Proc  Mathv  Soc  Anon.  E.P.  143,117, 
10.9.19. 

A  crucible  or  glass-pot  furnace,  in  which  a  crucible 
rests  on  a  dished  slab  of  refractory  material  from 
which  any  spilt  glass  is  led  away  from  the  furnace 
through  a  pipe.  The  furnace  is  heated  by  surface 
combustion  in  a  mass  of  porous  refractory  material 
beneath  the  dished  slab. — A.  B.  S. 


Glass   furnaces. 
10.11.19. 


H.   Wilkinson.       E.P.    143,125, 


A  glass-pot  furnace  having  a  grate  beneath  its  eye 
has  means  for  supplying  solid  fuel  to  the  grate  and 
a  recuperator  for  preheating  the  secondary  air 
before  it  enters  the  eye.  It  is  claimed  that  this 
furnace  can  use  an  inferior  coal  and  that  it  re- 
quires less  fuel  and  less  attention  than  either  the 
old  English  or  the  Hermansen  furnaces. — A.  B.  S. 

Ktf/i  for  burning  clay  products,  glazed  ware  and 
pottery.     H.  Webster.    E.P.  133,123,  25.9.18. 

A  kiln  with  furnaces  on  opposite  sides  consists  of  a 
series  of  chambers  connected  by  underground  flues 
with  a  main  flue  and  chimney.    Adjacent  chambers 
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•re  separated  by  a  solid  and  a  perforated  wall 
peotively,  Una  apace  between  irhieh  forms  a  fluo 
for  conducting  the  gases  from  the  main  under- 
ground floe  to  the  nexl  or  any  Bubaequenl  chamber. 
Additional  fuel  nuiv  be  supplied  through  feed-holes 
in  the  crown  of  each  chamber.  Tho  chambers  may 
be  provided  frith  muffles  it  desired. — A.  B.  S. 

Befractory  material.    Tho  British  Thomson-Houston 
I  Ltd.      From    General    Electric    Co.       E.P. 

8,781,  L9.8.19. 
A    UFBAOTOBl   material,   particularly   suitable   for 
linin  -  operated  at  very  high  tem- 

peratures, consists  of  a  mixture  of  75 — 85%  of 
fused,  crystallised  magnesia  csp.  gr.  3*5 — 36)  which 
has  been  reduced  to  particles  of  J — 1  in.  dinm., 
20 — 10  of  magnesia  which  hns  been  calcined  at 
about  700°  C  .  and  has  Bp.  gr.  3'0— 8-9,  and  5%  of 
a  binder  composed  of  magnesium  chloride  or  other 
compound  which  forms  magnesia  when  heated.  The 
proportions  aro  adjusted  so  that  the  shrinkage  of 
the  lightly  burned  magnesia  and  the  hinder  counter- 
balances the  slight  expansion  of  the  crystalline 
when  toe  material  is  in  use. — A.  B.  8. 

Firebricks  for  furnaeei,  coltt  ovens,  unci  the  like. 

I  YV .  Kcillar.  E.P.  112.955,  28.2.19. 
H  >  ■  •  u  silica  or  fireclay  bricks  aro  rendered  less 
heat-conducting  by  filling  the  cavities  with  lightly 
packed  kiosclguhr.  Tho  filling  may  be  introduced 
through  a  hole  which  is  subsequently  plugged  with 
fine  lay.  and  the  plug  vitritiod  by  means  of  a  blast- 
lamp;  or  the  filling  may  be  inserted  into  the  partly 
fired  hollow  brick  and  the  cover  sealed  by  a  con- 
tinuation of  the  firing. — A.  B.  8. 

Silicon  carbide  ;  Formation  of  shaped  objects  of . 

br.  Siemens  und  Co.    G.P.  319,465,  23.2.17. 

B  icon  carbide  is  intimately  mixed  with  a  car- 
bonaceous material,  such  as  tar,  and  sand,  the  mix- 
ture then  being  moulded  and  heated  to  promote 
combination  of  the  free  carbon  with  the  silicon  in 
the  sand.  Tho  process  is  adaptable  for  the  manu- 
facture of  furnace  bricks  for  use  at  high  tempera- 
tures.—W.  J.  w. 

Enamel;     Method     of     cooling .       S.     Wiester, 

^nor  to  H.  Weimer.  U.S. P.  1,340,353,  18.5.20. 
ipp]  .  8.7.17. 
A  stream  of  molten  enamel  is  subjected  to  the 
action  of  a  jet  of  air  moving  with  sufficient  rapidity 
to  separate  the  enamel  into  small  particles  and 
carry  them  a  distance  sufficient  to  cool  them  so 
that  they  will  not  adhere  to  each  other. — A.  B.  8. 

Wrought   iron   (sheet    iron);   Production   of   trans- 
parent and  opaonc  enamels  on  61/  means  of 

layers  of  fine  >/"/</  or  silver  fod.  Fix  und  Schmidt. 
G.P.  319,207,  12.3.19. 

Sheet  iron  is  first  given  a  preliminary  coat  of 
enamel,  which  is  burnt  on.  An  intermediate  coat- 
powdered  silver  and  an  easily  flowing  flux 
mixed  with  a  volatile  oil  is  then  applied,  and,  after 
drying,  burnt  on  and  polished.  This  serve- 
carrier  for  the  final  layer  of  ordinary  enamel  on 
which  tho  gold  or  silver  foil  is  laid.  The  process 
is  applicable  to  articles  of  jewellery  and  to  tho 
panelling  of  furniture. — A.  R.  P. 

Furnaces  for    nulling    glass   or   other   fusible    sub- 

itances;    Oil-fired    .      A.    A.    Mohn.      E.P. 

143,091.  11.7.19. 

Enamels  and  enamelling.    C.  Musiol.    E.P.  142,688, 
6.6.19. 

80  U.8.P.  1,332,053  of  1920;  J.,  1920,  297  a. 


IX.-BUILDING  MATERIALS. 

Conereti  aggregate;  Ttttrng  eloyj  for .    D.  H. 

Fuller,    .1.  An..  r.  Coram.  Boo.,  L980,  :t,  860—868. 

The  most  feasible  method  of  burning  clay  for  the 
production    > •  t    a    light  aggregate'   for  concrete   .01 

siste  in  firing  it   rapidly  in  a  rotary  kiln   under 

strongly    reducing    conditions.       To    teal     the    suit- 

ability  of  a  day  For  use  in  the  preparation  of  Buoh 

an  aggregate,  it   is  ground,  pugged  so  as  to  develop 

maximum  plasticity,  and  moulded  mi,,  8-in.  1 

which    are    dried    and    heated    to    1876°    0,    in    .'It'.ll 

nuns.,  specimens  being  withdrawn  from  the  kiln 

every  halt  hour.  1'pon  the  appearance  of  marked 
fusion  the  tiring  is  stopped,  tho  kiln  allowed  to 
cool,  and  the  specimens  examined  as  to  structure, 
and  the  apparent  density  determined,  Products 
which  fail  to  float  in  a  salt  solution  of  Bp.  gr.  1"1 
or  which  consist  of  a  shell  of  dense,  vitrified  claj 
enclosing  large  cavities  are  unsuitable  for  use  as 
concrete  aggregate. — A.  B.  8. 

Patents. 

Cement.  D.  W.  Adamson.  U.S. P.  1,338,117, 
97.4.80.     Appl.,  25.7.19. 

A  i'FMF.nt  made  of  calcined,  comminuted  gypsum 
and  calcined  alunite. — A.  B.  S. 

Fireproofing  wood.  H.  F.  Weiss,  Assr.  to  C.  F. 
Burgess  Laboratories.  U.8.P.  1,339,488,  11.5.20. 
Appl.,  23.1.19. 

Wood  is  impregnated  with  an  aqueous  solution  of 
a  borate  containing  excess  of  alkali  and  then  with 
a  solution  capable  of  reacting  with  the  first  solu- 
tion with  precipitation  of  an  insoluble  borate. 

— D.  F.  T. 

Calcining  furnace  for  lime,  dolomite,  etc.;  Annular 
.    E.  Skuballa.    G.P.  314,584,  31.8.17. 

In  a  furnaco  with  a  central  gas  producer,  a  single 
opening  is  provided  in  each  chamber  for  admission 
of  gas  and  air  and  for  discharge  of  exhaust  gas. 
A  rotary  device  enables  one  or  other  of  the  three 
conducting  pipes  to  be  brought  into  communica- 
tion with  the  opening.  Air  or  gas  may  be  supplied 
to  any  chamber  as  required  by  an  arrangement  of 
rotating  valves. — W.  J.  W. 

Lime,  dolomite,  magnesite,  cement,  etc.;  Process 

and    plant    for    calcining    .      A.    Heimsoth. 

G.P.  317,832,  8.6.17. 

In  a  furnace  with  two  calcining  shafts,  and  either 
one  or  two  cooling  shafts  below  the  calcining 
shafts,  the  heating  gases  are  preheated  by  passing 
them  down  through  the  hot  calcined  material  in 
one  calcining  shaft  and  are  then  passed  upward 
through  the  material  in  the  other  calcining  shaft, 
together  with  air  which  has  been  preheated  by 
passing  it  upward  through  the  cooling  shaft  or 
shafts.— W.  J.  W. 


X.-METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Case    hardening ;    Industrial    control    of   depth   of 

.     J.  Galibourg  and  M.  Ballay.     Rev.  Met., 

1920,  17,  216—221. 

To  estimate  the  depth  of  the  rise,  g  specimen  after 
fracture  is  etched,  without  polishing,  with  an  alco- 
holic acid  copper  chloride  reagent.  Tho  core  and 
ease  are  attacked  differently.  The  ferrite  of  the 
core  is  coated  with  copper,  whilst  the  martensite 
of  the  case  remains  almost  unaffected,  giving  a 
sharp  line  of  demarcation  between  core  and  case, 
which  is  visible  to  the  eye,  so  that  the  depth  of 
the  case  can  be  estimated  accurately  to  0'1  mm. 

—J.  W.  D. 
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Chrome-nickel  steel  for  aeroplane  shafts;  Produc- 
tion of .     E.  Kothnv.     Stahl  u.  Eisen,  1920, 

40,  677—684.    (Cf.  J.,  1920,  299a.) 

A  series  of  experiments  on  the  production  under 
working  conditions  of  an  electro  chrome-nickel 
steel  (C  0-20,  Mn  04— 06,  Si  02— 03,  Cr  10— lo, 
Ni  4-0 — 45%)  gave  the  following  general  results. 
In  order  to  obtain  in  the  finished  steel  the  neces- 
sary fibrous  structure  only  the  purest  materials 
must  be  used,  and  the  bath  must  be  worked  with 
two  oxidising  slags.  A  long  period  of  solidification 
either  by  cooling  in  a  preheated  iron  mould  or  by 
casting  in  a  sand  mould  is  disadvantageous, 
resulting  in  the  production  of  a  steel  with  a  well 
developed  transverse  structure  on  fracture  in  its 
worked  condition.  A  manganese  content  of  over 
0"8%  develops  a  granular  structure  in  the  treated 
steel.— J.  W.  D. 

Ferro-molybdenum ;  Production  of  at  Orillia, 

Ont.,  and  notes  on  molybdenum.    B.  C.  Lamble. 
Trans.  Canad.  Min.  Inst.,  1919,  22,  61—67. 

A  furnace  for  the  production  of  ferromolybdenum 
from  molybdenum  oxide  or  sulphide,  consisted  of  a 
wrought  iron  jacket  fitted  on  to  a  cast  iron  base, 
connected  with  one  terminal  of  the  electric  supply. 
A  cubical  crucible,  with  a  taphole  arranged  at  the 
bottom,  was  built  up  inside  the  iron  jacket  by 
means  of  carbon  blocks,  the  space  between  the 
walls  of  the  crucible  and  the  jacket  being  filled 
with  magnesia  bricks.  The  second  electrode  con- 
sisted of  a  10  in.  graphite  rod  held  by  a  water- 
cooled  head  over  the  centre  of  the  furnace.  The 
power  used  was  4000  amp.  at  55  volts.  By 
direct  reduction  of  a  mixture  of  70%  of  molyb- 
denite concentrates  and  30%  of  iron  pyrites 
by  coke  in  the  presence  of  lime  and  silica  as  fluxes, 
100  tons  of  ferro  alloy  assaying  71%  Mo,  3'66%  C, 
0-08%  S,  0-03%  P.  1-35%  Si,  and  238%  Fe  has 
been  produced,  80%  of  the  total  molybdenum  in  the 
charge  being  recovered  in  the  alloy  with  a  power 
consumption  of  6 — 7  kw.-hrs.  per  lb.  of  alloy.  The 
remainder  of  the  molybdenum  was  recovered  as 
dust  or  by  wet  dressing  the  slag. — A.  R.  P. 

Aluminium     alloys     [duralumin];     Quenching     of 

certain  .     L.   Guillet,      J.  Durand,   and  J. 

Galibourg.     Rev.  Met.,  1920,   17,  202—215. 

A  detailed  account  of  an  investigation  of  which 

the    results   have   been   published    previously    (J., 

1919,  776a). 

Nickel    plating     of    aluminium    and    its    alloys. 

L.    Guillet    and    M.    Gasnier.      Comptes    rend., 

1920,  176,  1253—1256. 
The  surface  of  the  aluminium  is  prepared  by  sub- 
jecting it  to  a  sand  blast  applied  under  a  pressure 
of  1500  g.  per  sq.  cm. ;  the  sand  used  should  pass 
through  a  0'2  mm.  sieve.  Using  an  ordinary  nickel 
plating  bath,  if  the  deposit  of  nickel  does  not 
exceed  001  mm.  it  is  quite  satisfactory,  when 
tested  by  stamping,  folding,  or  burnishing.  If 
coarser  sand  or  a  lower  pressure  is  used  the  deposit 
is  not  so  satisfactory.  If  a  thicker  deposit  is 
required  it  is  better  first  to  plate  with  nickel  to  a 
depth  of  0006  mm.,  then  apply  to  this  a  deposit 
of  copper,  002  mm.  thick,  and  then  a  further 
coating  of  nickel. — W.  G. 

Zinc;  Theoretical  principles  underlying  the  metal- 
lurgy   of   .      E.    Janecke.      Metall    u.    Erz, 

1919,  16,  247—251. 

If  solid  zinc  oxide  and  carbon  be  added  to  molten 
zinc  in  a  space  from  which  the  air  has  been 
exhausted,  then  at  temperatures  above  the  melting 
point  of  zinc  an  equilibrium  will  be  established 
between  the  two  solid  phases  and  one  liquid  phase 
mentioned  and  a  gaseous  phase.  It  is  a  univariant 
equilibrium,  since  the  four  phases  may  be  formed 


from  three  independent  components,  and  hence  the 
pressure  and  composition  of  the  gas  will  be  con- 
stant at  a  definite  temperature  and  will  vary  with 
the  temperature.  In  applying  the  results  of  a 
theoretical  discussion  of  the  process  to  the  technical 
process  regard  must  be  paid  to  the  slowness  of  the 
reaction  between  two  solid  substances  which,  even 
at  high  temperatures,  have  only  a  small  vapour 
pressure.  By  increasing  the  velocity  of  the  re- 
action improvements  in  the  smelting  process  might 
be  effected. 

Mercury;  Determination  of  .     C.  M.  Bouton 

and  L.  H.  Dusehak.  U.S.  Bureau  of  Mines, 
Tech.  Paper  227,  1920,  44pp. 
One  grm.  of  the  finely  powdered  ore  is  mixed  with 
0'5  g.  of  dry  calcium  oxide  and  introduced  into  a 
glass  tube  (22  cm.  long  and  not  exceeding  10  mm. 
external  diameter)  in  which  has  previously  been 
placed  a  short  layer  of  coarse  sand.  The  ore  is 
covered  with  a  1  cm.  layer  of  lime,  and  then  with 
coarse  sand,  and  the  whole  kept  in  position  by  a 
brass  wire  gauze  plug.  The  tube  is  heated  in  a 
furnace  at  500°  C,  with  the  open  end  projecting 
about  8  to  12  cm.,  for  15  mins.,  and  then  placed, 
open  end  downwards,  in  5  c.c.  of  hot  nitric  acid. 
If  much  sulphur  is  present  cupric  oxide  is  added 
to  the  lime  (2:1),  whilst  if  organic  matter  is  also 
present  01 — 0'3  g.  of  powdered  potassium  chlorate 
is  mixed  with  the  coarse  sand  used  for  filling  the 
end  of  the  tube.  The  mercury  dissolved  by  tho 
nitric  acid  is  oxidised  by  potassium  permanganate, 
the  excess  of  which  is  destroyed  by  hydrogen 
peroxide,  and  the  solution  (not  exceeding  30  c.c.) 
treated  with  2  c.c.  of  10%  ferric  sulphate  or  nitrate 
solution  (free  from  halides)  and  titrated  with 
potassium  thiocyanate  solution.  Mercury  in  solu- 
tion is  best  determined  by  precipitation  with 
hydrogen  sulphide  and  treatment  of  the  precipi- 
tate as  described  above. — C.  A.  M. 

Tin;  Electrolytic  estimation  of  in  tetra- 
chloride. Bevision  of  the  atomic  weight  of  tin. 
G.  P.  Baxter  and  H.  W.  Starkweather.  J.  Amer. 
Chem.  Soc.,  1920,  42,  905—917. 

The  atomic  weight  of  tin  has  been  determined  by 
the  electrolysis  of  solutions  of  carefully  purified 
stannic  chloride  in  0'3JV  hydrochloric  acid  in  a  cell 
provided  with  a  mercury  cathode,  the  tin  being 
weighed  as  tin  amalgam.  The  value  118'703  is 
found  as  a  mean  of  16  experiments. — J.  F.  S. 

Patents. 

Steel;  Befining  of  .     R.  A.  Hadfield.     E.P. 

142,885,  14.11.18. 
A  partly  refined  normally  finished  basic  carbon 
steel  or  a  partly  refined  normally  finished  basic 
nickel-chromium  steel  is  subjected  to  a  melting  and 
refining  treatment  in  an  electric  furnace  in  the 
presence  of  two  successive  slags,  one  comprising 
lime  and  iron  oxide,  and  the  second  composed  of 
lime,  fluorspar,  and  ferrosilicon. — J.  W.  D. 

Iron-ore   smelting   furnace;  Electric  .     J.   D. 

Shipton.  U.S. P.  1,338,103,  27.4.20.  Appl.,  22.9.19. 
The  furnace  comprises  a  series  of  electrical  smelt- 
ing chambers  disposed  around  a  central  mixing 
chamber,  with  means  for  delivering  ore  separately 
to  each  smelting  chamber.  The  molten  metal  is 
tapped  from  each  smelting  chamber,  delivered  to 
the  mixing  chamber,  and  tapped  from  the  latter. 

— B.  N. 

Iron  and  steel;  Manufacture  of  .     H.  Lang. 

U.S.P.  1,340,548,  18.5.20.     Appl.,  7.7.19. 
Finely  ground  iron  ore  and  a  reducing  agent  are 
gradually   heated   in   closed   iron   containers  to  3 
reducing  temperature  and  the  containers  are  then 
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transferred  to  a  malting  lurnace  Without  bringing 
them  into  contact  with  an  oxidising  agent. 

—J.  W.  D. 

Iroa  ond  steel  objects:  Proeeti  and  apparatus  for 

ling  with  white  metal.     K.  Haas.     G.P. 

i  140,  2.13.14. 
Thk  metal  to  be  coated  ia  cleaned  by  treatment 
with  a  reducing  flux  irhioh  alao  dissolves  oxides, 
ami  than,  in  the  absence  ut  air.  immediat  ilj 
Wrought  in  contact  with  the  coating  metal  at  ■ 
rature  above  its  melting  point  and  that  ol 
the  Ilux.  Suitable  fluxes  aro  boric  or  phosphoric 
or  their  salts,  or.  for  lead  and  tin,  a  mixture 
oi  lead  or  stannous  chloride  respectively,  with  zinc 
and  ammonium  chlorides. — A.  11.  P. 

irticles;   Process  for  producing  a  rust-proof 

ling  nt  phosphate  on .    H.  Arnold.    G.P. 

806,677,  U.'K  10. 
Th«  articles  are  treated  with  a  highly  concentrated 
■oration  of  phosphoric  ncid  or  phosphate  of  a 
definite  degree  oi  acidity,  which  may  be  produced 
by  tho  addition  of  sulphuric  or  other  acid  to  the 
solution. — A.   It.   P. 

Hi  lit  el:  Manufacture  of  .    M.  Ber- 

mann  G.P.  310,012,  7.11.15.  Conv.,  19.4.15. 
Thk  st,  ,1  contains  7  12  Cr  in  place  of  the  usual 
tungsten  content,  and  1 — 2%  of  one  or  more  of 
the  following:  boron,  molybdenum,  vanadium, 
titanium,  cobalt,  tungsten.  In  order  to  obtain  a 
good  cutting  edge,  tho  steel  is  allowed  to  cool  and 
then  reheated  one  or  more  times  during  the 
forging.  The  heat  treatment  consists  in  heating 
to  50° — 100°  C.  abovo  tho  hardening  temperature 
(700°— 800°  C),  quenching  in  water  at  18°  C, 
then  hardening  at  the  correct  temperature. 

—A.  R.  P. 

Ore;  ^Apparatus   for   desulphurising   and   treating 
.     B.  Q.  P.  Foss,  Assr.  to  The  Foss  Inter- 
national Ore  Reduction  Co.     U.S. P.   1,338,292, 
27.4.90.    Appl.,  22.7.14. 
The    ore    is    quickly     heated     to    a    temperature 
sufficient  to  dry   it  and  remove  volatile  constitu- 
ents,   and    is    maintained    in    motion    during    the 
heating.     Refrigerated  fluid  is  applied  to  the  ore 
immediately  after  heating  to  reduce  it  to  a  friable 
state.— B.  X. 

P/<ifinum  substitute   in  electrical  terminals,  etc.; 

t ''imposition  of  matter  [alloy]  for  .     F.  A. 

Pahrenwald.  Assr.  to  The  Rhotanium  Co.   U.S. P. 

1,339,505.  11.5.20.     Appl.,  18.2.18. 
Tub  alloy  consists  largely  of  gold  and  palladium 
having  a  melting  point  above  1150°  C.  and  hard- 
ness at  least  twice  that  of  gold. — B.  M.  V. 

Metal    alloy.      G.    C.    Deeter.      U.S. P.    1,340,437, 

1-.-..20.     Appl.,  18.6.19. 
As  alloy  containing  as  its  principal  constituents 
Pb  90,  and  As  5 ,..— J.  W.  D. 

T.    Koch.    Assr.    to    American    Platinum 
Works.  U.S. P.  1,340,451,  18.5.20.   Appl.,  24.8.18. 
An  allov  containing  not  less  than  75%   Au,  0'25 — 
Mn,  and  21  To— 3-3%  Ni.— J.  W.  D. 

Open-hearth    furnace.      F.    B.    McKune.      U.S. P. 

1,339,866,  11.5.20.  Appl.,  27.10.19. 
Tua  furnaco  has  a  gas  port  at  each  end,  and  air  is 
supplied  through  passages  leading  both  direct  to 
gas  ports  and  to  the  top  of  the  furnace  at 
each  end,  the  latter  passages  being  controlled  by 
dampers. — B.  M.  V. 

Electrolytic  process.  [Depositing  copper  from  im- 
pure solutions.]  W.  K.  (ire.  I, await.  U.S. P. 
1,310,826,  18.5.20.  Appl.,  19.3.15. 

Is    the    electrolysis  of    impure    copper    solutions, 


cooper  sulphide  is  precipitated  by  hydrogen  sul- 
phide and  the  copper  sulphide  applied  to  the 
electrolyte  as  a  reducing  agent. — B.  N. 

Basic  flag   with  high  phosphorus  content;  Method 
'(.mine; .      11.    dueling.      G.l\    318,147, 

25.2.16.     Addn.  to  G.P.  301,889. 

A    basic    slag,    rich    in    citrate-soluble    phosphate, 

may  be  obtained  bj  adding  time,  mixed  a ith  oxides 

of  iron  or  manganese,  in  the  term  of  briquettes, 
to  the  furnace  charge.  The  melting  point  of  the 
briquettes  is  about   1010°— 1030°  C.— W.    I.   W. 

Tin  dttoyt:  Electrolytic  refining  of .    Siemens 

und  Balske  A.-G.  G.l*.  319. MSI,  27.3.17. 
Tin:  formation  of  gelatinous  stannic  acid  may  bo 
avoided  by  adding  colloids  such  as  tannin,  indigo, 
and  alizarin  to  the  electrolyte.  The  addition  of 
phosphoric  acid  to  tho  electrolyte,  and  agitation 
with  air,  are  advantageous. — W.  ,J.   \V. 

Furnaces  for  heating  metal  articles.  Aktiebolaget 
Swnska  Kullagerfabriken.  E.P.  124,127,  4.3.19. 
Conv.,  4.3.18. 

Furnaces  for  heat  treatment  of  metal  articles  [in 
an  atmosphere  of  coal  gas~\.  H.  J.  Yates  and 
S.  N.  and  E.  It.  Brayshaw.    E.P.  142,071,  21.5.19. 

Foundry  cupolas  [;  Movable  floors  of  ].     G. 

Green  and  E.  A.  Roper.     E.P.  143,030,  14.5.19. 

Amalgamator ;    Centrifugal   and    method   of 

obtaining  metal  from  ore.    S.  G.  Musser.     E.P. 
113,383,  9.5.19. 

Steel  alloy.    Stahlwerke  R.  Lindenberg  A.-G.    E.P. 

103,809—10,  16.8.16.    Conv.,  26.1.16. 
See  G.P.  309,175  and  312,311  of  1916;   J.,   1919, 
908  a;  1920,  160  A. 

Holder  for  aluminium  and  other  metals.    R.  Iver- 

sen.     E.P.  141,280,  6.10.19. 
See  U.S.P.  1,332,899  of  1920;  J.,  1920,  372a. 

Furnace  for  annealing,  hardening,  quenching,  or 
like  heat  treatment  of  metals  and  the  like. 
A.  Smallwood.  U.S.P.  1,339,424,  11.5.20.  Appl., 
31.7.18. 

See  E.P.  120,266  of  1917;  J.,  1918,  771a. 

Metallurgical  process.  A.  Foss  and  B.  F.  Halvorsen, 
Assrs.  to  Norsk  Hydro-Elektrisk  Kvaelstof- 
aktieselskab.  U.S.P.  1,340,480,  18.5.20.  Appl., 
28.4.19. 

See  E.P.  126,951  of  1919;  J.,  1920,  238a. 

Separating  devices.     U.S.P.  1,339,682—4.     See  I. 

Blast-furnace  gas.    E.P.  142,938.    See  IIa. 

Enamelling.    G.P.  319,207.    See  VIII. 

Electrodes  for  soldering.  U.S.P.  1,339,515.  See  XI. 

XI—  ELECTRO-CHEMISTRY. 

Patents. 
Electrolysing  liquids;  Apparatus  for  .     J.  S. 

Withers.     From  National  Electro-Products,  Ltd. 

E.P.  143,082,  26.6.19. 
A  bi-polab  electrode  comprises  a  plate  of  non- 
conducting material  having  a  gas  chamber,  with 
open  bottom,  formed  at  the  top  of  each  side  of  tho 
plate,  and  a  series  of  electrode  members  formed 
of  wire  located  at  each  side  of  the  plate  below  the 
chambers,  and  spaced  from  the  plate  by  hollow 
vertical  ribs  provided  with  holes  for  the  passage  of 
electrolyte.  The  upper  ends  of  the  spaces  com- 
municate with  the  gas  chambers.  A  sheath  of 
porous  material  is  fitted  over  the  electrode  em- 
bracing the  opposite  faces,  whereby  gas  and 
electrolyte  spaces  are  formed  communicating  with 
the  chambers. — B.  N. 

b2 


491  A 


Cl.  XII.— FATS  ;    OILS  ;    WAXES. 


[July  15.  1920. 


Electric  insulation.     Elektro-Material  G.  m.  b.  H. 

E.P.  143,280,  12.7.18.  Conv.,  11.4.18. 
The  insulating  fabric  is  impregnated  with  a  solu- 
tion of  a  cellulose  derivative  such  as  cellulose 
acetate,  nitrocellulose,  cellulose  formate,  and  the 
like.  When  employed  for  insulation  purposes,  the 
impregnated  fabric  is  moistened  with  a  solvent 
while  in  position,  in  order  to  effect  adherence  to 
the  material  to  be  insulated. — J.  S.  G.  T. 

Electrical  accumulators.     C.   H.   Worsnop.     E.P. 

143,327,  24.2.19. 
Plates  for  use  in  accumulators  of  the  "  alkaline  " 
or  iron  and  nickel  type  are  produced  by  electro- 
lytically  depositing  an  alloy  of  iron,  cadmium,  tin, 
and  titanium  upon  an  iron  plate  for  the  negative 
electrode,  and  an  alloy  of  nickel,  cadmium,  tin, 
and  titanium  upon  a  nickel  plate  for  the  positive 
electrode.  At  intervals  the  plates  are  removed 
from  the  electrolytic  bath  and  dusted  with 
graphite,  then  subjected  to  further  treatment  in 
the  electrolytic  bath  until  of  the  desired  thickness. 
The  plates  may  be  used  as  produced  or  the  depo- 
sited layers  of  alloy  with  intervening  graphite 
layers  may  be  stripped  from  their  cores,  and  either 
bound  together  in  a  metal  frame  or  pressed 
between  sheets  of  metal  gauze. — J.  S.  G.  T. 

Resistance  element;  Electrical-heater .    W.  E. 

Gardner,   Assr.   to   H.   C.   Black   and  J.   Jacob. 

U.S. P.  1,338,294,  27.4.20.     Appl.,  7.7.19. 
An    electrical    resistance    element    consists    of    an 
intimate  mixture  of  finely-divided  carbon  and  bone 
ash.— B.  N. 

Electrical  process  and  apparatus  for  compounding 
liquids  with  gases  or  other  components  and  the 
products  thereof,  including  carbonating  bever- 
ages. J.  E.  Bloom.  U.S. P.  1,338,352,  27.4.20. 
Appl.,  30.9.19. 

The  liquid  components  are  separately  electrified, 
with  opposite  signs  and  different  potentials,  and 
then  mixed.  The  process  is  repeated  with  the 
mixed  product  and  a  third  gaseous  component,  all 
the  actions  being  carried  out  under  insulated  con- 
ditions.— B.  N. 

Electric  furnace.  J.  Herlenius,  Assr.  to  Hamilton 
and  Hansell,  Inc.  U.S. P.  1,338,631,  27.4.20. 
Appl.,  8.2.18. 

An  electrode  projects  through  an  aperture  in  the 
side  wall  into  the  furnace,  and  is  fixed  to  a  pivotal 
support  on  the  outside  of  the  furnace  shell.  The 
electrode  is  surrounded  by  a  flat  packing  ring  sub- 
stantially in  the  plane  of  the  pivotal  axis  of  the 
support,  thus  preventing  leakage  of  air  into  the 
furnace  chamber  through  the  opening  in  the  side 
wall.— B.  N. 

Electric  furnace.  J.  Hughes;  E.  W.  Hughes, 
admtrix.  U.S. P.  1,339,393,  11.5.20.  Appl., 
11.10.19. 

The  metal  shell  of  the  furnace  is  provided  with  an 
inner  refractory  lining,  the  outer  surface  of  which 
has  an  offset  so  that  a  gap  is  formed  between  the 
inner  surface  of  the  shell  and  the  outer  face  of 
the  refractory  lining.  A  foraminous  filler 
between  the  shell  and  refractory  lining  prevents 
warping  and  distortion  of  the  lining  and  shell, 
whilst  closing  the  gap  without  preventing  circula- 
tion of  a  cooling  medium  through  it. — B.  N. 

Electric   furnace ;   Method   of  operating   an  . 

M.  R.  Trembour,  Assr.  to  Ludlum  Electric 
Furnace  Corp.  U.S. P.  1,339,428,  11.5.20.  Appl., 
24.3.16. 

An  electric  current  is  passed  through  the  charge 


between  an  electrode  adjusted  to  form  an  arc  with 
the  charge  and  an  electrode  of  carbonaceous 
material  adjusted  to  contact  with  the  charge,  the 
electric  current  being  used  both  to  supply  heat  at 
the  arcing  electrode  as  well  as  to  prevent  carboni- 
sation of  the  charge  and  dissolution  of  the  con- 
tacting electrode. — A.  G. 

Electric  furnace;  Process  of  controlling  the  thick- 
ness of  walls  in  an .    C.  H.  Chapman,  Assr. 

to  General  Abrasive  Co.,  Inc.  U.S.P.  1,340,155, 
18.5.20.  Appl.,  20.2.17. 
Thb  furnace  walls  are  constructed  by  first  melting 
and  then  cooling  a  portion  of  the  charge,  whereby 
the  cooled  portion  forms  a  solid,  continuous,  homo- 
geneous, crystalline,  heat-resisting  wall  about  the 
central  portion  of  the  furnace,  providing  a  recep- 
tacle for  the  molten  mass. — B.  N. 

Electrodes  for  soldering  and  depositing  metals  by 
the  electric  arc.  E.  H.  Jones.  U.S.P.  1,339,515, 
11.5.20.     Appl.,  18.2.20. 

An  electrode  is  formed  by  moistening  a  rod  coated 

with  silica,  and  applying  a  slag-forming  powder  to 

the  moist  silica. — B.  N. 

Electrodes  for  soldering  and  depositing  metals  by 
the  electric  arc.  E.  fl.  Jones,  and  Alloy  Welding 
Processes,  Ltd.     E.P.  142,934,  14.2.19. 

See  U.S.P.  1,339,515  of  1920;  preceding.  Sodium 
silicate  or  other  silicious  compound  is  used  for 
coating  the  rod. 

Electric  furnaces  [,-  Raising  and  lowering  electrodes 

of  tilting  ].     W.  E.  Moore.     E.P.  143,176, 

14.2.19. 

Electric  furnaces  [;  Mounting  of  electrode  arms  in 

tilting    ].      W.    E.    Moore.      E.P.    143,292, 

14.2.19. 

• 

Furnace;  Electric [for  heat  treatment].   T.  F. 

Baily  and  F.  T.  Cope,  Assrs.  to  The  Electric 
Furnace  Co.  U.S.P.  1,340,203,  18.5.20.  Appl., 
12.8.18. 

Electric  furnaces.  E.  F.  Collins.  E.P.  133,026, 
6.8.19.    Conv.,  21.9.18. 

See  U.S.P.  1,310,060  of  1919;  J.,  1919,  644a. 

Electrolysing   liquids;  Apparatus  for  - .     J.  S 

Withers.  From  National  Electro-Products,  Ltd. 
E.P.  143,002,  23.4.19. 

See  U.S.P.  1,324,511  of  1919;  J.,  1920,  120a. 

See  also  pages  (a)  476,  Electrical  precipitators 
(U.S.P.  1,337,488-9,  1,339,471,  and  1,339,480,  and 
G.P.  315,931);  Electro-osmosis  (G.P.  316,443).  480, 
Carbon  electrodes  (G.P.  317,179).  484,  Electrical 
dyeing  (U.S.P.  1,338,353).  487,  Electrolysis  (E.P. 
138,862).  488,  Calcium  cyanamide  (G.P.  305,532). 
493,  Platinum  substitute  (U.S.P.  1,339,505). 


XII.— FATS;  OILS;  WAXES. 

Salmon   oil.        H.   A.   Gardner.        Circ.   92,   Paint 

Manufacturers'  Assoc,  U.S.A.  May,  1920. 
Oil  from  the  king  salmon  had  the  following 
characters:  Sp.  gr.  0-9268;  n25„  =  l-4788;  acid 
value,  9"8;  saponif.  value,  183;  and  iodine  value, 
159.  The  raw  oil  was  tacky  after  3  days'  exposure, 
but  with  10%  drier  gave  a  fairly  firm  film.  Oil 
from  the  silver  salmon  had:  Sp.  gr.  09183;  nD  = 
1-4753;  solidif.  pt.  -3°  to  -11°  C. :  saponif.  value, 
1933;  acetyl  value,  17"83;  insol.  fatty  acidi, 
92-59%;  unsaponif.  matter,  1'69%  ;  iodine  value, 
150-6;  solidif.  pt.  of  fatty  acids,  292°  C.J  and 
hexabromide  45"03%.  Mixed  with  a  suitable  drier 
it  dries  well  in  18  hrs.,  especially  when  blown. 

— C.  A.  M. 
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Channel  cut  fish  oil.       H.   A.  Gardner.       (  ire.  93, 
Paint  Manufacturers'  Assoc.,  U.S.A.   May,  1990. 

A  mmi'ik  oi  channel  oa1  tish  oil  had:  Sp.  gr. 
L4741;  acid  value,  lOii;  saponif. 
value.  199;  and  iodine  value,  198.  It  is  unsuitable 
tot  paints  or  rarniahes  in  the  ran  state,  but  dries 
batter  after  heat  treatment.-   0.  A.  M. 

tVn/I  alcohol  and  cerotie  arid  of  Chinese  wax.  A. 
iptes  rend.,  1990,  170,  1326-  L398. 
t'nisisi  sraa  consists  for  tho  most  part  of  ceryl 
oarotate.  Brodie'a  formnlsa  for  oeryl  alcohol 
(  II  OB  and  tor  cerotic  acid  C„H„CO,ll  are 
confirmed. — W.  G. 

Boiling  oils.     Gardner  and  Parks.    See  XIII. 

Patents. 

Catalyst  [for  kydrogenaiion  of  oils];  Production  of 
.    W.  P.  Schuck.    E.P.  142,676,  18.8.19. 

A  son  Hon,  , ■mitainiiig  01716  g.  of  nickel  nitrate 
and  0'2o  g.  of  sugar  per  c.c,  is  passed  in  a  state  of 
suspension  in  an  inert  gas  through  a  mutlle,  heated 
to  550° — 050°  C.  Tho  water  is  vaporised  and  tho 
nickel  nitrate  is  decomposed  and  forms  a  "  black, 
riaky,  Don-oxidisable  powder  "  which  is  removed 
from  tho  muffle  while  still  in  a  state  of  suspension 
in  the  gas.  The  product  contains  tho  catalytic 
taetal  hut  no  free  carbon  (cf.  U.S. P.  1,305,173;  J., 
1919,  689a).— W.  11.  0. 

fish  oil;  Process  for  removing  the  odour  from . 

U.Ioka.  U.S. P.  L ,340,050, 11.5.20.  Appl.,  10.2.19. 

The  oil  is  mixed  with  cypress  and  cedar  sawdusts 
and  green  cedar  leaves,  the  mixture  heated,  cooled, 
and  filtered,  and  the  filtered  oil  exposed  to  sun- 
light.— C.  A.  M. 


Bile ;  Pvrifieai 
K.  Horkenbach. 


-  [for  use  as  detergent], 
G.P.  317,721,  14.9.17. 

Thr  bile,  after  standing  to  separate  mucilaginous 
substances,  is  subjected  to  osmosis  either  after 
treatment  with  acids  and  alkalis,  or  concomitantly 
therewith.  Electro-osmosis  may,  if  desired,  be  sub- 
stituted for  simple  dialysis. — G.  F.  M. 


XIII.-PAINTS;  PIGMENTS;  VABNISHES ; 
BESINS. 

Paint:  a  plastic  material  and  not  a  viscous  liquid: 
the  measurement  of  its  mobility  and  yield  value. 
E.  C.  Bingham  and  H.  Green.  Proc.  Amer.  Soc. 
for  Testing  Materials,  1919,  19,  G40— 664. 

Viscous  liquids  will  start  to  flow  no  matter  how 
small  a  pressure  be  applied,  whereas  with  plastic 
materials  no  flow  takes  place  until  the  pressure  has 
exceeded  a  certain  definite  value  to  which  the  name 
"  yield  value  "  is  given.  When  pressures  are 
plotted  as  abscissae  and  volumes  of  flow  per  unit 
time  as  ordinates,  the  curve  of  a  true  liquid  is 
linear  and  passes  through  the  origin,  whilst  in 
plastic  solids  the  "  yield  value  "  appears  as  the 
intercept  of  the  linear  curvo  on  the  pressure  axis. 
For  plastic  solids,  Poiseuille's  equation  requires 
modification  to  /»  =  KV/(P-/),  where  i>-  is  the 
mobility  (corresponding  to  the  fluidity  of  liquids), 
V  is  the  volume  of  flow  in  unit  time,  P  is  tho 
nreaaure,  and  /  is  the  yield  value.  Paint  behaves 
as  a  plastic  solid  in  that  it  will  maintain  a  vertical 
surface  provided  the  weight  is  not  too  great  to 
exceed  the  yield  value.  A  "  plastometer  "  has  been 
devised  which  permits  of  the  determination  of  flow 
of  a  plastic  solid  through  a  capillary  in  unit  time 
with  varying  pressure,  whereby  both  its  mobility 
and  its  yield  value  can  be  measured.  The  appa- 
ratus,   for    the   mechanical   details    of    which    the 


original    paper    must    bo    consulted,    comprises    a 

are  tank,  a  pressure  regulator  and  stabiliser, 

a  manometer,  and  s  container  for  holding  the  paint 

under  examination.     Tins  container  is  a  form  of 

neter  ol  the  efflux  type  wherein  the  whole  unit 

ber  with  the  receiver  maj  be  kept  at  constant 

temperature.     The  volume  ol   HOW  ifl  determined  by 

reference  to  the  density  ol  the  paint  and  the  weight 
drops,  the  latter  being  constant  at  a  constant 

rale    of    tailing    from    il ml    ,,f    the    capillary. 

Readings  obtained  from  the  examination  of  three 

typical  paints  in  the  plastometer  are  as  follows:  — 


Pigment  boao  of  paint. 

w. 

/• 

Leaded  ilno     . .         . .                                    0-373 
White  lead hi;i 

87 
117 

The  "  thinning  down  "  of  paints  on  storage  is 
silted  to  bo  a  function  not  of  change  of  mobility 
but  of  fall  in  yield  value. — A.  de  W. 

Oils;  Fume  loss  in  boiling  .     H.  A.   Gardner 

and  H.  Park9.     Circ.  95,  Paint  Manufacturers' 
Assoc.,  U.S.A.     May,  1920. 

Thh  losses  on  heating  linseed,  boiled  linseed,  men- 
haden, soya  bean,  perilla,  and  sunflower  oils  for 
2—4  hrs.  at  500°  F.  (260°  C.)  and  650°  F.  (about 
290°  C.)  in  a  small  open  metal  pan  are  given  in 
tables  together  with  tho  corresponding  sp.  gr. 
Linseed  oil  lost  2%  after  2  hrs.  and  29%  after  4 
hrs.  at  500°  P.,  and  3'9%  after  2  hrs.  and  8"6% 
after  4  hrs.  at  550°  F—  C.  A.  M. 

Salmon  oil.   Channel  cat  fish  oil.  Gardner.  See  XII. 

Patent. 

Anti-fouling  paint  for  ships'  bottoms  and  process 
for  the  manufacture  of  same.  E.  Arid.  E.P. 
131,601,  21.8.19.    Conv.,  23.5.14. 

The  effectiveness  of  anti-fouling  paints  containing 
inorganic  or  organic  poisons  is  increased  by  incor- 
porating in  the  paint  fatty  acids  (or  the  corres- 
ponding sodium  salts)  of  the  series  CnH2n(), 
ranging  from  4  to  14  atoms  of  carbon. — D.  F.  T. 


XIV.-INDIA-HUBBER ;    GUTTA-PERCHA. 

Patents. 
Rubber  compounds.    N.  D.  Nielsen.    E.P.  127,821, 

2.6.19.  Conv.,  31.5.18. 
Kubber  is  mixed  with  a  suitable  quantity  of  tough, 
durable,  flexible  and  resilient  organic  matter  in  the 
form  of  thin  rough  flakes,  such  as  fish  scales,  where- 
by the  rubber  material  is  greatly  improved  in 
durability  and  toughness. — D.  F.  T. 

Rubber;  Utilisation  of  bark  shavings  from  rubber 

trees,   and   extraction  of  from   such    baric 

shavings.  R.  T.  Smith.  From  A.  H.  Claessen. 
E.P.  .142,946,  20.2.19. 
Thb  bark  shavings  are  ground  and  masticated 
between  heated  rollers,  preferably  at  a  tempera- 
ture near  275°  F.  (135°  C),  so  as  to  convert  tho 
whole  into  a  dough-like  mass.  This  may  then  be 
mixed  with  a  vulcanising  agent  and,  after  shaping 
or  moulding,  vulcanised.  Alternatively  the  mass 
may  bo  passed  through  a  scrap-washer  and  the 
separated  rubber  creped;  a  larger  yield  of  rubber 
is  then  obtained  than  is  possiblo  by  the  customary 
procedure. — D.  F.  T. 

Rubber    waste:    Apparatus    for   reclaiming    . 

F.    L.    Krvder    and    E.    W.    8nyder.      U.S. P. 

1,340,776,  18.5.20.     Appl.,  8.3.18. 
The  reclaiming  chamber  consists  of  a  rotary  steam- 
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jacketed  drum  with  horizontal  axis ;  the  axles  at 
each  end  are  tuhular,  one  permitting  the  intro- 
duction of  steam  into  the  jacket  whilst  through  the 
other  there  passes  an  inlet  pipe  reaching  to  the 
interior  of  the  chamber  and  serving  to  introduce  a 
solution  for  treatment  of  the  rubber;  the  solution 
is  forced  in  under  pressure  by  means  of  a  pump, 
thus  increasing  the  pressure  within  the  reclaiming 
chamber  without  substantially  raising  its  tempera- 
ture.— D.  F.  T. 

Rubber  waste;  Process  of  reclaiming  and  regenera- 
ting    .     F.    L.   Kryder.     U.S.P.    1,340,777, 

18.5.20.  Appl.,  18.8.19. 
Rubber  waste  is  disintegrated,  heated  with  an 
aqueous  solution  containing  10 — 15%  of  sodium 
hydroxide  for  6 — 20  hrs.  at  a  pressure  between  50 
and  200  lb.  per  sq.  in.,  and  then  subjected  to  the 
action  of  a  solvent  comprising  phenylenediamine 
(1  pt.),  paraffin  oil  (2  pts.),  mineral  rubber  (2  pts.), 
rubber  resin  (1  pt.),  and  acetic  acid  (2  pts.).  The 
resulting  mass  is  washed  and  dried. — D.  F.  T. 

Waterproofing  fabrics.    E.P.  129,630.    See  V. 

Artificial  leather.    U.S.P.  1,337,802.    See  XV. 


XV.-LEATHED;  BONE;  HORN;  GLUE. 

Tanning  materials;  The  "  shake  "  method  and  the 
"  filter  bell  "  method  in  the  analysis  of  — - —  with 
hide  powder.  G.  Baldracco  and  S.  Camilla.  J. 
Soc.  Leather  Trades'  Chem.,  1919,  3,  110—123. 
Three  sensitive  tests  for  gallic  acid  and  proto- 
catechuic  acid  in  the  non-tan  solution  obtained  in 
the  analysis  of  tanning  materials  are  given.  On 
adding  three  drops  of  a  05%  solution  of  ferric 
chloride  to  the  non-tan  solution,  gallic  acid  gives  a 
blue  and  protocatechuic  acid  a  green  coloration.  On 
adding  three  drops  of  a  2%  solution  of  ammoniacal 
nickel  sulphate  to  the  non-tan  solution,  shaking, 
boiling,  and  adding  excess  of  ammonia,  gallic  acid 
gives  a  red  coloration  at  first,  turning  to  brown, 
and  protocatechuic  acid  a  reddish-brown.  On  add- 
ing three  drops  of  4%  solution  of  formaldehyde  to 
the  non-tan  solution  and  then  a  few  drops  of  con- 
centrated sulphuric  acid,  gallic  acid  gives  a  reddish 
colour,  and  a  rose-coloured  precipitate  forms  after 
standing  for  1  hr. ;  protocatechuic  acid  gives  a 
violet  ring  surmounted  by  a  milky  layer.  On  sub- 
mitting the  non-tans  from  the  "  filter  bell  " 
method  of  analysis  to  these  tests  negative  results 
were  always  obtained,  thus  proving  that  gallic 
and  protocatechuic  acids,  though  non-tanning  sub- 
stances, have  been  completely  absorbed  by  the 
hide  powder.  Positive  results  are  always  obtained 
on  testing  the  non-tans  from  the  "  shake  " 
method  of  analysis.  Greater  efficiencv  is  claimed 
for  a  modified  "  shake"  method  (J.,  1920,  123a). 

— D.  W. 

Tannin;    Titration   and   estimation   of   with 

iodine.      F.    T.   Lee.      J.    Soc.    Leather   Trades' 
Chem.,  1919,  3,  8—10. 

Five  c.c.  of  filtered  tannin  solution,  containing  not 
more  than  1  g.  of  pure  tannin  per  1.,  is  oxidised 
with  25  c.c.  of  N 150  iodine  solution  for  20  mins.  in 
a  stoppered  bottle,  and  the  excess  of  iodine  titrated 
with  N/50  thiosulphate,  using  starch  as  an  in- 
ternal indicator.  Six  c.c.  of  the  non-tannin  solu- 
tion obtained  in  the  official  S.L.T.C.  method  of 
tannin  analysis  is  similarly  titrated  to  determine 
the  iodine  absorbed  by  the  non-tannins.  The  iodine 
solution  must  be  standardised  against  5  c.c.  of  a 
01%  solution  of  pure  gallic  acid  to  obtain  the 
gallic  acid  equivalent  in  terms  of  which  the  other 
titrations  are  all  calculated  and  expressed  as  out- 
lined   by    Procter    ("  Leather    Chemists'    Pocket 


Book,"  p.  107).  The  method  is  designed  for  com- 
parative control  purposes. — D.  W. 

Mangrove    [tannin];  Detection  of  in   mixed 

tannin  extracts.  E.  Schell.  J.  Soc.  Leather 
Trades'  Chem.,  1918,  2,  284—286. 
A  review  of  the  several  methods  suggested  for  the 
detection  of  mangrove  in  tanning  extracts.  The 
solubility  of  mangrove  tannin  in  ethyl  acetate  is  a 
very  uncertain  guide.  The  amount  of  chlorine  or 
lime  in  the  ash  is  also  a  doubtful  indication  of  the 
presence  of  mangrove,  since  these  constituents 
may  have  been  introduced  by  using  hard  water. 
The  Mulhouse  dyeing  test  with  mordanted  cotton 
is  unreliable.  The  precipitates  obtained  in  the 
Schell  test,  in  which  a  cobalt  solution  is  added  to  a 
solution  of  the  tanning  extract,  are  not  sufficiently 
well  defined  in  colour  to  render  it  an  efficient  test. 
It  can  only  be  employed  with  normal  extracts,  and 
fails  with  solubilised  extracts,  and  with  those  which 
have  been  subjected  to  a  treatment  with  alkaline 
compounds  and  which  give  an  alkaline  reaction  in 
solution. — D.  W. 

Tannins  of  galls,  sumach,  myrobalans,  divi-divi, 
and  quebracho-  Relative  affinity  for  cotton  and 

mordanting  value  of  the  .     R.  H.  Wisdom. 

J.  Amer.  Leather  Chem.  Assoc,  1919,  14,  6 — 9. 

The  affinity  of  tanning  materials  for  cotton  does 
not  bear  any  simple  relation  to  their  tannin  con- 
tent. The  percentage  of  total  solid  matter  absorbed 
by  the  cotton  was  determined  for  each  material, 
and  is  termed  the  "  absorption  value."  The  mor- 
danted cotton  was  washed,  passed  through  an  iron 
solution,  incinerated,  and  the  amount  of  iron 
fixed  was  determined.  The  percentage  of  iron 
fixed  by  each  part  of  absorbed  matter  was  multi- 
plied by  the  "  absorption  value  "  and  yielded  the 
following  "  mordant  values  "  :  Galls  135,  sumach 
118,  myrobalans  98,  divi-divi  80,  quebracho  66. 
The  actual  colour  depths  on  cotton  agreed  with 
these  figures.  This  method  is  suggested  for  com- 
paring the  relative  mordanting  values  of  these  and 
other  materials  in  dyeing  leather,  since  galls  and 
sumach  are  the  best  mordants  for  leather,  and 
myrobalans  is  the  next  in  order. — D.  W. 

Degree  of  tannage  in  different  stages  of  process. 
O.  Riethof.  J.  Amer.  Leather  Chem.  Assoc, 
1919,  14,  20—22. 

Samples  of  leather  cut  from  the  backbone  of  the 
hide  about  two  feet  from  the  tail  during  various 
stages  of  the  sole  leather  and  belting  leather 
tanning  processes  were  dried  and  analysed.  The 
leather  was  found  to  be  half  tanned  in  27  days,  and 
three-fourths  to  four-fifths  tanned  in  half  the  time 
necessary  for  completion  of  the  tannage  (100 — 108 
days).  The  assumption  that  the  stock  in  process 
is,  on  the  average,  only  half  tanned  is  thus  proved 
to  be  a  serious  under-estimate. — D.  W. 

Chrome  [tanning]  liquors;  Statement  of  basicity  of 

.     J.  R.  Blockey.     J.  Soc.  Leather  Trades' 

Chem.,  1919,  3,  11—13. 

It  is  suggested  that  the  basicity  should  be  stated 
as  the  number  of  hydroxy  1  groups  attached  to  two 
atoms  of  chromium.  The  variation  would  then  be 
between  0  and  6.  Such  an  expression  of  the 
basicity  is  determined  by  the  formula  :  — 


>-( 


152 


c.c.2V/lNaOH> 


Amount  of  Cr.O, 


1000 


-D.  W. 


Chrome  leather  problems  for  research  laboratories. 

E.  J.  White.     J.  Amer.  Leather  Chem.  Assoc, 

1919,  14,  2—5. 
In  the  neutralisation  of  chrome-tanned  leather  the 
absorption  of  the  alkali  may  be  due  to  neutralisa- 
tion of  the  acid  introduced  from  the  tanning  baths,. 
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to  combination  of  alkali  with  tht>  hide  substance, 
and  to  adsorption.  The  amount  of  alkali  used  in 
itraliaing  acidity  could  be  ■■  witeiimil  by  deter- 
mining the  sodium  salts  (thiosulphato  and  sul- 
phate) in  the  reaidnal  liquors.    In  th»«  initial  stage 

of  neutralisation  the  proportion  is  about  7~>  thio- 
sulphato and  36  sulphate,  indicating  a  tannago 
by  3  pts.  of  basic  .  bromiom  thiosulphato  and  1  pt. 
of  basic  chromium  sulphate.  Other  problems  on 
•  aina  include  a  study  of  the  boiling  tost  before 

and  after  neutralisation,  and  the  presence  or 
absence  of  acid  in  th«  nwinntinl  tanning  agent. 
The  dyeing  and  fat  liquoring  of  chrome-tanned 
leathers  can  be  studied  by  the  analysis  of  the 
residual  liquors  for  sulphate  and  thiosufphate.  Tho 
absorption  of  chromic  acid  from  various  mixtures 
bv  tho  skin,  and  the  preferential  nbsorption  by  the 
■kin  of  different  acids,  both  require  further  study. 

— D.  W. 

dnimtii    hides;    Coloration    of   by    means    of 

o-vniiiilin  and  o-\>rotocatechuic  aldehyde  and 
tanning  uith  aldehyde.  O.  Gerngross.  Z.  angew. 
Chain.,  1920,  33,  13t3 — 138. 

Decomposition  products  of  proteins  (glycylglycine 
ester  and  tyrosine  ester)  give  the  same  colorations 
with  Schiff's  o-protocatechuic  aldehyde  base  as 
those  produced  in  hides  by  o-protocatechuic  alde- 
hyde and  o-vanillin.  Formaldehyde-tanned 
leather  does  not  give  the  same  colorations  as 
ordinary  leather  with  these  reagents,  but  reacts 
like  ordinary  leather  with  a  solution  of  sodium 
diazobenzene-stilphoiiate,  giving  a  blood-red  colora- 
tion. This  indicates  that  the  imino  group  of  the 
iminazole  ring  of  histidine  in  formaldehyde-tanned 
leather  has  not  been  replaced  by  formaldehyde,  and 
that  no  envelopment  of  the  fibres  by  polymeric 
compounds  of  formaldehyde  has  occurred.  The 
tanning  properties  of  o-protocatechuic  aldehyde  are 
due  not  to  an  aldehyde,  but  to  a  dihvdroxv  group. 

— C.  A.  M. 

Gelatin;  Kjeldahl's  method  for  the  determination 

of  nitrogen  as  applied  to  .     H.  G.  Bennett 

and  N.  L.  Holmes.  J.  Soc.  Leather  Trades' 
Chem.,  1919,  3,  24—27. 

The  digestion  of  gelatin  in  the  Kjeldahl  method 
differs  from  that  of  leather  in  the  small  amount  of 
carbonaceous  matter  to  be  oxidised.  The  clearing 
of  the  liquor  is  no  criterion  of  complete  hydrolysis. 
Experiments  with  and  without  accelerators  and 
with  various  periods  of  digestion  ranging  from 
1  to  6  hrs.  showed  that  sulphuric  acid  alone  does  not 
give  correct  results.  The  most  reliable  figures  are 
obtained  by  heating  0'25  g.  of  gelatin,  cut  into 
small  pieces,  in  a  250  c.c.  flask  with  10  c.c.  of  con- 
centrated sulphuric  acid  until  it  is  completely  dis- 
solved. The  liquid  is  cooled,  and  10  g.  of  pure 
anhydrous  potassium  sulphate  is  added,  and  the 
boiling  continued  for  4 — &  hours,  after  which  the 
ammonia  formed  is  distilled. — D.  W. 

Chromic  chloride  solutions.     Baldwin.     See  VII. 

Patents. 
Artificial  leather.     A.  A.  Somerville,  Assr.  to  New 
York  Belting  and  Packing  Co.    U.S. P.  1,337,802, 
20.4.20.    Appl.,  15.1.18. 

A  nuumm  rubber  layer  and  a  sheet  of  paper  are 
wound  up  into  a  roll,  subjected  to  the  action  of  a 
vulcanising  medium,  and  the  sheet  of  paper  re- 
moved. The  material  has  the  appearance,  texture, 
flexibility,  and  general  characteristics  of  dull 
finished  leather. — £>.  W. 

.Artificial  leather  and  similar  products;  Manufac- 
ture of .    E.  Reidel.    G.P.  302,445,  8.5.15. 

Dried  animal  intestines,  sinews,  and  the  like  are 
plumped,  '-.'/..  with  acetic  acid  or  sodium  sulphide, 
washed,    compressed    between    rollers,    dried,    and 


■unrated  with  a  solution  of  albumin  and  a  marine 
animal  oil.  Tho  product,  after  compression  to 
sheets,  is  dried  and  tanned  by  tho  combined 
mineral  and  vegotablo  process. — L.  A.  C. 

Tanning  [;  Degreasing  hides  and  shins  preparatory 

to ].    Deareatina  apparatus.    C.  C.  Krouso. 

U.S. P.  (a)  1,338,307  and  (b)  1,338,308,  27.4.20. 
Appl.,  80.6.19  and  27.1.20. 
(a)  Raw  hides  and  skins  containing  a  high  percent- 
age of  fat  are  treated  before  tanning  with  sufficient 
grease  solvent  to  dissolve  the  grease,  which  is 
carried  away  on  romoval  of  tho  solvent,  (u)  Tho 
apparatus  comprises  a  elosod  tank  having  a  closure- 
at  one  side.  In  th<-  tank  are  parallel,  hollow,  spaced 
elements  to  which  heating  fluid  18  supplied,  guides 
between  the  heating  elements,  and  reticulated 
frames  to  which  tho  hides  and  Bkins  are  clamped. 
Means  for  the  supply  and  withdrawal  of  liquid  and 
for  producing  a  vacuum  are  connected  to  the  tank. 

— D.  W. 

Shaft-thins  and  the  like;   Treating  prepara- 
tory to  tunning.     A.  Rogers,  Assr.  to  the  Ocean 
Leather  Co.     U.S. P.   1,338,531,  27.4.20.     Appl., 
8.5.19. 
The  dermal  armouring  of  shark-skins  and  the  like 
is   romoved   by   subjecting   them    to   the   action   of 
heated  fluid.     The  epithelium  layer  from  the  flayed 
skins  is  removed  with  a  mixture  of  5  parts  of  lime 
and  1  part  of  sodium  sulphide. — D.  W. 

Glue;  Manufacture   of  xcater-resistant  .        H. 

Grunewald.    G.P.  317,963,  9.7.18. 

Animal  glue  is  treated  with  a  product  obtained  by 
the  interaction  of  albumin  and  formaldehyde. 
When  the  glue  is  used  the  action  of  heat  and  pres- 
sure causes  tho  liberation  of  formaldehyde,  which 
acts  on  the  glue  and  renders  it  insoluble. — W.  J.  W. 

Mocha   leather;   Man-ufacture    of   .    L.    Forse, 

Assr.  to  S.  T.  Thring  and  R.  J.  Luffman.  U.S. P. 
1,339,751,  11.5.20.     Appl.,  29.12.10. 

See  E.P.  102,986  of  1916;  J.,  1917,  298. 

Chrome   leather;   Detanning   .     M.    C.   Lamb. 

U.S. P.  l,34f>,721,  18.5.20.     Appl.,  20.6.19. 
See  E.P.  132,864  of  1918;  J.,  1919,  872  a. 
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Calcium  sulphate;  Effect  of  on  the  solubility 

of  soils.     M.   M.  McCool  and  C.  E.  Millar.     J. 
Agric.  Res.,  1920,  19,  47—54. 

From  field  observations  in  Michigan  it  was  con- 
sidered that  calcium  sulphate  was  a  soil  stimulant. 
Laboratory  experiments  were  made  with  sand  and 
loam  soils,  which  were  allowed  to  stand  in  contact 
with  excess  of  calcium  sulphate  solution  for  24 
hours,  and  then  dried,  transferred  to  containers, 
and  made  up  to  a  low  and  a  high  water  content. 
The  samples  were  examined  every  few  days  for  a 
month  by  the  freezing-point  method  for  the  for- 
mation of  soluble  salts.  The  treament  was  found 
to  have  increased  tho  solubility  of  the  soil  con- 
siderably. When  the  soils  were  well  washed  after 
the  calcium  sulphate  treatment  the  increase  in 
solubility  was  ovon  greater.  Thus  the  calcium  sul- 
phate had  effected  some  change  in  the  soils,  lead 
ing  to  the  formation  of  soluble  compounds.  Cal- 
cium phosphate  alone  decreased  the  solubility  of 
the  soil,  and  in  combination  with  calcium  sulphate 
neutralised  much  of  the  effect  of  the  latter.  The 
carbon  dioxide  formed  by  tho  soils  during  the  ex- 
periments was  rather  less  than  in  untreated  soil, 
so  that  the  action  of  calcium  sulphate  was  not  due 
to  any  bacterial  activity. — J.  H.  J. 
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Germination    of   seeds    and   growth    of   seedlings; 

Effect  of  reaction  of  solution  on  .       B.  M. 

Salter    and    T.    C.    Mcllraine.    J.    Agric.    Res., 
1920,  19,  73—95. 

Seeds  of  wheat,  maize,  soya  bean,  alfalfa  (lucerne), 
and  clover  were  germinated  and  grown  in  culture 
solutions  of  uniform  composition,  but  with  varying 
hydrogen-ion  concentration.  It  was  found  best  to 
adjust  the  reaction  by  adding  a  constant  amount 
of  phosphoric  acid  to  all  the  solutions,  followed  by 
progressively  increasing  amounts  of  caustic  soda. 
The  optimum  reaction  for  germination  was  found 
to  be  between  Ph=7'7  and  ph=3,  a  slightly  acid 
solution  being  most  favourable.  The  maximum 
growth  of  the  seedlings  occurred  between  ph«=5T6 
and  ph=5'94.  The  wheat  seedlings  tended  to 
adjust  the  reaction  during  growth  to  a  point  just 
below  neutrality. — J.  H.  J. 

Calcium  cyanamide;  Physiological  action  of  crude 

.        Siebner.        Chem.-Zeit.,   1920,  44,  369— 

370,  382—383. 

A  detailed  review  of  the  literature  on  the  physio- 
logical action  of  crude  calcium  cyanamide  is  given. 
Its  injurious  action,  which  is  confined  chiefly  to  the 
skin  and  to  the  respiratory  organs,  is  not  greater 
than  that  of  other  dusty  substances,  and  can  be 
prevented  by  the  avoidance  of  dust.  Crude  calcium 
cyanamide  cannot  be  called  a  poison  in  the  ordinary 
sense  of  the  word,  since  as  much  as  40—50  g.  has 
to  be  taken  to  produce  any  poisonous  effect. 
It  does,  however,  produce  certain  cases  of  sudden 
illness,  which  have  been  found  always  to  be  asso- 
ciated with  the  consumption  of  alcohol.  Workers 
with  the  substance,  who  were  exposed  to  the  in- 
halation of  dust,  have  been  accustomed  to  partake 
of  alcoholic  beverages  to  remove  the  irritation,  and 
it  is  this  combination  which  has  brought  about 
"  cyanamide  disease."  Farmers  who  always  work 
with  the  substance  in  the  open  air  are  not  subject 
to  illness.  It  is  suggested  that  illness  would  be 
prevented  in  works  by  the  use  of  drinks  free  from 
alcohol,  and  that  even  on  the  land  it  would  be 
advisable  that  the  substance  should  be  applied  with 
the  wind  and  not  against  it. — J.  H.  J. 

Patents. 
Mineral  -  manure     process.     W.     McA.     Johnson. 
U.S. P.    1,338,734,    4.5.20.     Appl.,  21.6.18.     Re- 
newed 6.2.20. 

A  molten  slag,  containing  a  potassium  compound 
in  solution,  is  blown  into  a  fine  state  of  sub- 
division.— W.  J.  W. 

Fertiliser,  and  manufacture  of  same.  M.  Fjellan- 
ger,  Assr.  to  Norsk  Hydro-Elektrisk  Kvael- 
stofaktieselskab.  U.S.P.  1,340,708,  18.5.20. 
Appl.,  6.2.20. 

A  fertiliser  consisting  of  urea  nitrate  and  calcium 
carbonate. — W.  J.  W. 

Crude  calcium  cyanamide ;  Process  for  decomposing 

■ mixed   with   a    liquid,    by   means   of   carbon 

dioxide.    G.  Zarniko.     G.P.  300,632,  6.7.16. 

The  process  of  incorporating  and  disintegrating 
crude  calcium  cyanamide  with  a  liquid  and  its 
treatment  with  gases  may  be  carried  out  in  a  mill 
with  free-moving  grinding  bodies,  or  in  a  drum 
mill  provided  with  teeth.  The  operation  may  be 
made  continuous  by  introducing  the  calcium 
cyanamide  and  liquid  at  one  end  and  removing  the 
reaction  product  containing  urea  at  the  other. 

— W.  J.  w. 

Superphosphates ;  Process  of  manufacturing  . 

O.  Rosenthal.    G.P.  315,393,  11.8.14. 

Drt  phosphorus  pentoxide  is  mixed  with  dry  crude 
phosphate  and  sufficient  water  added  to  convert  the 
pentoxide  into  phosphoric  acid.     The  mixture  may 


be  first  treated  with  part  of  the  water  only,  the 
remainder  being  added  later.  The  phosphorus 
pentoxide  may  be  used  direct  from  the  process  of 
manufacture  whilst  still  hot.  The  reaction  is 
assisted  by  the  heat  liberated  by  the  combination 
of  the  water  with  the  pentoxide,  and  is  initiated 
at  100°  C— W.  J.  W. 

Furnace  for  the  manufacture  of  a  germ-free  ferti- 
liser from  faeces  and  other  organic  waste  pro- 
ducts. Stettiner  Chamotte-Fabr.  A.-G.  vorm. 
Didier.     G.P.  316,148,   13.6.17. 

A  furnace  grate  is  supported  on  a  vertical  parti- 
tion wall  between  the  drying  and  the  sterilising 
chambers,  the  length  of  the  grate  being  slightly 
less  than  the  length  of  the  chambers,  thus  leaving 
an  intermediate  space.  An  overhanging  arch  is 
erected  above  the  grate,  which  causes  the  furnace 
gases  to  pass  first  over  the  surface  and  then  under- 
neath the  grate. — W.  J.  W. 

Boiling   and    drying   organic   materials,    especially 

slaughterhouse  waste  ;  Process  of .  K.  Niessen. 

G.P.  (a)  318,542,  12.5.15,  (b)  319,335,  21.7.16,  and 
(c)  319,336,  13.5.17.  Addns.  to  G.P.  317,818 
(J.,  1920,  379  a). 

(a)  In  vessels  having  a  single  steam-jacket  an  air- 
pipe  passes  through  the  jacket  into  the  interior  of 
the  vessel,  the  inner  opening  of  the  pipe  being 
provided  with  mechanically  operated  valves.  By 
this  means  the  steam  in  the  jacket  is  condensed  and 
the   temperature  of  the  vessel  gradually  lowered. 

(b)  The  vessel  may  be  divided  into  two  chambers 
by  a  grating,  and  the  air-pipes  caused  to  open 
into  distributing  boxes  communicating  with  the 
lower  compartment  by  means  of  pipes.  In  this 
way  the  fats  and  gelatin  can  be  removed  during  the 
boiling  process  and  then  separated  from  each  other 
outside  the  vessel,  (c)  The  pipe  for  drawing  off 
condensed  water  from  the  steam  jacket  is  provided 
with  a  cock  or  similar  contrivance  so  that  during 
boiling  or  sterilising  the  water  can  be  run  off, 
whilst  it  is  allowed  to  accumulate  during  the  drying 
process.  These  objects  may  be  also  achieved  by 
suitably  regulating  the  size  of  the  condensed  water 
pipe  to  cope  with  the  amount  of  water  in  one  case, 
but  not  in  the  other. — W.  J.  W. 

Calcium  cyanamide.  E.P.  142,354  and  G.P. 
301,321,  305,061,  and  305,532.    See  VII. 

Cyanamides  and  nitrides.     G.P.  302,461.    See  VII. 

Carbon  dioxide.    G.P.  315,019.    See  VII. 

Basic  slag.    G.P.  318,147.    See  X. 

Fungicides.    G.P.  318,710.    See  XIXb. 


XVIIL— FERMENTATION  INDUSTRIES. 

Hop  bitter  acids;  Colloid-chemical  studies  on  . 

H.  Liters  and  A.  Baumann.     Koll.-Zeits.,  1920, 
26,  202—212. 

HuilULONE  (o  hop  bitter  acid)  exists  in  aqueous 
solution  and  in  wort  in  the  form  of  hydrosol,  with 
a  negative  charge  (Cf.  J.,  1920,  462  a).  It  is 
strongly  adsorbed  by  charcoal  from  aqueous  solu- 
tion, and  its  power  of  producing  a  stable  foam  is  in 
keeping  with  its  power  of  reducing  the  surface  ten- 
sion and  its  adsorption.     (Cf.  J.C.S.,  July.) 

—J.  F.  S. 

Chloropicrin ;  Action  of  on  yeast  and  on  the 

flora    of    wine.     G.    Bertrand    and    Rosenblatt. 
Comptes  rend.,  1920,  170,  1350—1352. 

Chloropicrin  at  a  concentration  of  5 — 6  mg.  per  1. 
entirely  arrested  fermentation  due  to  yeast  (a 
bottom  fermentation  yeast  fromaChampagnewine), 
but  did  not  kill  the  yeast  cells.     In  order  to  kill 
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tli.'  yeast,  by  an  exposure  for  -l  bra.  at  27°  C,  a 
centration  of  30—40  n^.  per  I.  iraa  nooosaary. 
\  oncentration  of  1 — 2  nig.  par  I.  was  sufficient 
entirely  1. 1  prevent  the  development  of  Saecha- 
romyces   vini. — W.  G. 

Pen:                 ting  bacteria:  Fermentation  charac- 
teristics of .    K.  Ii.  Fred,  \\ .  11.  Peterson, 

ami  A.  Davenport.    J.  Biol.  Chem.,  1920,  42,  176 
—189. 

Thb  action  of  organisms  on  a  large  number  of  sub- 
stances oi  a  carbohydrate  nature  and  on  closely 
related  compounds  iraa  investigated.  Arabinose, 
xylose,  dextrose,  gjilnntoao.  mannose,  lievuloso, 
sucrose,  maltose,  lactose,  mannitol,  glycerol,  salicin, 
xylan,  pyruvic,  lactic,  and  malic  aoida  are  all  de- 
composed more  or  less  completely.  Hlianino.se, 
raffinose.  molizitoso,  esculin,  starch,  imilin,  cellu- 
lose, and  succinic,  tartaric,  and  citric  acids  are  not 
attacked.— J.  C.  D. 

Yitamincs  from  yeast.     Myers  and  Yoogtlin.     See 
\l\i 

l'.VTKNTS. 

Malting  process.     11.  de  Fazi  and  F.  Peroni.     E.P. 
148,181,  17.9.19.     Conv.,  22.5.19. 

Barley,  wheat,  or  other  grain  is  exposed  to  ultra- 
violet rays  during  steeping  and  germination, 
whereby  these  processes  are  assisted. — L.  E. 

Alcohol  and  yeast  from  seaweed;  Production  of . 

E.   0.   Bayer  and  S.   Orlajensen.     E.P.    119,030, 

14.5.19. 
Seaweed  is  treated  with  hot  water  or  a  solution  of 
salts  such  as  chloride  of  lime,  the  extract  being 
hydrolysed,  e.g.,  by  heating  with  0'5%  of  sulphuric 
acid  ior  6  hrs.  under  a  pressure  of  3  atm., 
neutralised  with  calcium  carbonate,  and  fermented 
with  yeast.  The  residual  seaweed  is  utilised  for  the 
production  of  algin. — L.  E. 

.icnij;  Utilisation  of  marine  alga;  for  manufacture 
of  formic,  acetic,  and  butyric  [by  fermenta- 
tion] una  for  txtraction  of  salts  of  iodine  and 
potash.    Darrusse  Freres,  and  L.  Dupont.     E.P. 
123,325,  13.2.19.     Conv.,  13.2.18. 
Tub  material  is  fermented  at,  say,  35°  C.  with  the 
bacteria  on  the  alga;  themselves,  or  with  pure  cul- 
tures obtained  from  earth  manured  with  sea-wrack, 
the  fermentation  medium  being  kept  slightly  alka- 
line or  neutral  by  addition  of  oxide,  hydroxide,  or 
carbonate  of  an  alkali  or  alkaline-earth  metal,  or 
of   tho  zinc   or   iron    group.        The   organic   acids 
formed  are  recovered,  e.g.,  by  distillation  with  sul- 
phuric acid,  the  potassium  sulphate  in  the  residue 
is  obtained   by   fractional  crystallisation,   and   the 
iodine  is   precipitated   from   the   mother   liquor  as 
cuprous  iodide. — L.   E. 

Carbohydrate  contained  in  plants,  vegetable  offal, 
and    in    natural   or    industrial    waste    products; 

Utilisation    of   .      Darrasse    Freres,    and    L. 

Dupont.     E.P.  123,320,  13.2.19.    Conv.,  13.2.18. 

The  material  is  fermented  with  aceto-butyric  bac- 
teria found  in  earth  fertilised  with  dung  or  dead 
leaves.  Fermentation  is  effected  preferably  at 
40° — 50°  C.  for  2 — 3  days,  and  in  presence  of  a 
neutralising  agent  such  as  oxides,  hydroxides,  car- 
bonates, or  other  basic  salts,  in  order  to  increase 
she  yield  of  organic  acids  (formic,  acetic,  and 
butyric).  The  acids  are  separated  by  distilling  the 
fermented  product  with  a  mineral  acid.  Since  the 
cellulose  substances  are  very  little  affected  by  tho 
fermentation,  the  process  serves  for  the  prepara- 
tion of  pure  cellulose  fibre,  provided  the  raw  mate- 
rial consists  of  plants  capable  of  yielding  such 
fibre.— L.  E. 

Carbonat ing  beverages.    U.S. P.  1,338,352.    See  XI. 


XIXa.    FOODS. 

••/.■    Colloid    chemistry  of  .     /.     Colloid- 

ehemicdt  problem*  in  the  preparotioti  of  bread. 
\V.  Ostwald.     Koll.-ZeitS.,  1919,  25.  20—45. 

Tin:    chief    differences    between    flour,    dough,    and 

new  ami  stale  breads  are  of  a  physical  rather  than 
ol  a  chemical  nature.  Each  of  these  materials  is 
essentially  composed  of  colloidal  particles,  and  by 
application  of  viscometric  methods  light  may  be 
thrown  on  such  phenomena  as  tho  variation  in  tho 
strength  of  flours,  tho  process  whereby  bread  be- 
comes stale,  variations  in  porosity  of  bread  etc. 

— H.  W.  B. 

Broad;  Colloid  chemistry  of .    II.    Yiscometry 

of    flour.     H.    Liiers    and    W.    Ostwald.     Koll.- 
Zeits.,  1919,  25,  82—90,  116—136. 

lii  k  viscosity  of  mixtures  of  flour  and  water  contain- 
ing as  much  as  20%  of  Hour  can  readily  bo  deter- 
mined by  using  large  viscometers  with  largo  capil- 
laries. The  measurements  must  bo  made  quickly 
owing  to  the  tendency  of  the  mixtures,  even  after 
boiling,  to  undergo  sedimentation.  Tho  viscosity  of 
i  ye  mixtures  is  always  considerablyhigher  than  that 
of  mixtures  of  wheat  Hour  and  water  of  the  same 
concentration.  On  keeping  rye  mixtures  become 
more  viscous,  whilst  wheat  mixtures  become  thinner. 
Wheat  suspensions  are  extremely  sensitive  to  traces 
of  acids,  which  greatly  increaso  the  viscosity ; 
sodium  chloride  appears  to  roduce  it.  A  flour  of 
poor  baking  quality  was  found  to  give  viscosity 
iigures  considerably  below  those  given  by  normal 
flours— H.  W.  B. 

Bread;    Colloid    chemistry    of   .      ///.      Colloid 

chemistry  of  rye.  and  wheat  gliadins,  with  special 
attention  to  gluten  and  baking  problems.  H. 
Liiers.  Koll.-Zeita.,  1919,  25,  177—196,  230—240. 
The  viscosity  of  gliadin  solutions  is  increased  by 
traces  of  acids  and  alkalis  and  diminished  by 
neutral  salts.  Changes  in  the  gluten  and  in  the 
baking  qualities  of  flour  appear  to  be  dependent 
largely  on  changes  occurring  in  the  gliadin  con- 
stituent of  tho  gluten.  The  viscosity  of  gliadin 
solutions  is  greatly  affected  by  changes  of  tempera- 
ture, and  tho  temperature  at  which  the  viscosity 
reaches  a  maximum  is  also  the  temperature  at 
which  the  best  dough  and  bread  are  produced.  The 
addition  of  a  trace  of  acid,  which  increases  the 
viscosity  of  the  gliadin  solution,  likewise  improves 
the  quality  of  tho  bread. — H.  W.  B. 

Bread;  Colloid  chemistry  of  .     IV.     Flour  of 

inferior  baking  quality.     H.  Liiers  and  W.  Ost 
wald.     Koll.-Zeits.,  1920,  26,  66—67. 
Two    further    samples    of    flour    with    bad    baking 
properties  have  been  examined  and  found  to  give 
flour-water  mixtures  of  abnormally  low  viscosity. 

— H.  W.  B. 

Milk;  Carbon  dioxide  content  of  a  basis  for 

distinguishing  heated  from  unheated  milk. 
L  L.  van  Slvke  and  R.  F.  Keeler.  J.  Biol. 
Chem.,  1920,  42,  41—15. 
Normal  milk  shows  a  minimum  value  of  35 — 3 
volume  percentage  of  CO,.  Pasteurisation  lowers 
this  value  below  3— 25.  This  is  of  valuo  in  dis- 
tinguishing the  two  classes  of  milk. — J.  C.  D. 

Moisture  in  foodstuffs;  Estimation  of .     G.  A. 

Stutterheim   and  H.   Lazet.     Pharm.  Weekblad, 

1920,  57,  457—462. 
The  time  necessary  for  the  estimation  of  moisture 
in  foodstuffs  may  be  greatly  shortened  by  assuming 
that  with  the  slime  quantity  of  material  and  the 
same  apparatus  and  conditions  of  experiment  the 
ratio    of    the    total    moisture    to    the    amount    of 
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moisture  lost  in  a  given  time  is  constant.  The 
ratio  factor  is  determined  by  numerous  experi- 
ments. The  method  gave  satisfactory  results  when 
applied  to  bread,  cocoa,  and  sausages. — W.  S.  M. 

Yitamine;    Extraction    of    fat-soluhle from 

carrots,  alfalfa  [lucerne"],  and  yellow  maize  by  fat 
solvents.  H.  Stcenbock  and  P.  W.  Boutwell.  J. 
Biol.  Chern.,  1920,  42,  131—152. 

Alcohol  is  the  best  solvent  to  remove  the  fat- 
soluble  accessory  factor  from  these  sources.  Ether 
and  other  fat-solvents  seldom  give  good  results. 
The  factor  A  appears  to  resist  saponification  in  the 
cold  and  to  be  associated  with  the  fraction  con- 
taining the  lipochrome  carrotene. — J.  C.  D. 

Vitamines  [from  yeasf];  Chemical  isolation  of . 

C.  N.  Myers  and  C.  Voegtlin.  J.  Biol.  Chem., 
1920,  42,  199—205. 

The  separation  of  an  active  crystalline  fraction 
from  dried  yeast  is  described.  The  fraction  readily 
loses  its  activity.     (Cf.  J.C.S.,  July.)— J.  C.  D. 

Aluminium  vessels.    Grossfeld.    See  I. 

Patent. 

Foodstuffs;  Manufacture  of  .     H.   Bollmann. 

E.P.  142,764,  27.8.17. 

See  U.S.P.  1,260,656  of  1918;  J.,  1918,  347  a. 

XIXb.-WATER  PURIFICATION; 
SANITATION. 

Calcium  cyanamide.    Siebner.     See  XVI. 

Chloropicrin.      Bertrand     and     Rosenblatt.      See 
XVIII. 

Patents. 

Water;  Process  for  softening  and  purifying  . 

A.  Gawalowski  and  J.  Overhoff.  G.P.  319,436, 
17.7.14 

The  water  is  treated  with  a  ferrate  or  perferrate  of 
an  alkali,  alkaline-earth,  or  heavy  metal,  prefer- 
ably by  passing  it  through  a  filter  or  contact  mass 
impregnated  with  the  purifying  agent  so  as  to  re- 
move the  insoluble  reaction  products  at  the  same 
time  as  the  impurities. — A.  R.  P. 

Air;  Continuous  production  of  pure,  germ-free . 

A.  Wolff.    G.P.  316,516,  13.9.17. 

Am  is  washed  with  ozonised  water  (G.P.  307,433-4 ; 
J.,  1918,  747  a),  to  which  may  be  added  a  sub- 
stance capable  of  increasing  the  ozone-fixing  power 
of  the  water.    (Cf.  U.S.P.  1,152,066;  J.,  1915,  1010.) 

— W.  J.  w. 

Fungicides  containing  lime-copper ;  Method  of  in- 
creasing the  adhesion  of .     H.  Cailler  and  C. 

Arragon.     G.P.  318,710,  29.8.18.     Conv.,  14.6.18. 

Casein,  caustic  alkalis,  or  alkaline  earths,  or  cal- 
cium carbonate  may  be  added  to  lime-copper  mix- 
tures to  increase  their  adhesive  properties. 

— W.  J.  W. 

Boilers   for   distilling   water.     C.   Turnbull.      E.P. 
142,669,  16.5.19. 

Antifouling  paint.    E.P.  131,601.    See  XIII. 

XX.— ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Ipecacuanha      preparations;      Determination      of 

ipecacuanhic  acid  in .  R.Heuerre.  J.Pharm. 

Chim.,  1920,  21,  425—433. 
An  aqueous  extract  of  the  sample  is  filtered  and 
saturated  with  ammonium   sulphate;   the  precipi- 
tate formed  is  collected,   washed  with   ammonium 


sulphate  solution,  and,  while  still  wet,  dissolved  in 
90%  alcohol.  The  alcoholic  solution  is  evaporated 
and  the  residue  dissolved  in  water ;  the  weight  of 
total  solids  of  this  solution  gives  the  amount  of 
ipecacuanhic  acid  after  allowance  has  been  made 
for  the  small  quantity  of  ammonium  sulphate  still 
present.  The  acid  is  insoluble  in  ethyl  acetate, 
chloroform,  amyl  alcohol,  and  acetone,  but  soluble 
in  water  and  in  alcohol.  It  has  a  distinct  cupric- 
reducing  power,  and  is  precipitated  by  many 
saturated  salt  solutions.  Powdered  ipecacuanha 
contains  3 — 4%  of  the  acid. — W.  P.  S. 

Croton  resin.  R.  Boehm.  Arch.  Exp.  Path. 
Pharm.,  1915,  79,  138—154. 

The  optical  activity  of  croton  oil  is  due  to  a  resin 
which  is  dissolved  in  it.  On  removing  the  resin 
from  the  oil  by  extraction  with  methyl  alcohol,  the 
oil  becomes  inactive.  The  optical  rotation  of  croton 
oil  may  therefore  serve  as  an  indication  of  its  resin 
content.  The  extraction,  purification,  properties, 
and  pharmacological  character  of  the  resin  are 
described.    (Cf.  J.C.S.,  July.)— S.  S.  Z. 

Sulphurised  derivatives  of  proteins  having  thera- 
peutic value;  Production  of  .     A.  Pellizza. 

Sealed  note  1446,  22.1.14.  Bull.  Soc.  Ind.  Mul- 
house,  1919,  85,  295—296.  Report  by  C.  Meinin- 
ger,  ibid,  296—297. 

Sulphurised  derivatives  of  proteins  having 
therapeutic  value  may  be  produced  by  condensing 
egg  albumin,  casein,  etc.,  in  the  cold  with  carbon 
bisulphide  in  the  presence  of  sodium  carbonate. 
The  products  are  precipitated  by  dilute  acids,  and 
are  purified  by  re-solution  in  alkalis  and  re-precipi- 
tation by  acids.  The  sulphur  content  of  egg  albu- 
min was  by  this  method  increased  from  1'44%  to 
3'68 — 375%,  the  respective  proportions  of  assimila- 
ble sulphur  being  277%  and  62%. — A.  J.  H. 

Local  anaesthetics;  Belationship  between  chemical 

constitution  and  physiological  action  in .     /. 

Homologues  of  procaine  (novocaine).  O.  Kanim. 
J.  Amer.  Chem.  Soc,  1920,  42,  1030—1033. 

The  structure  of  p-diethylaminopropyl  p-amino- 
benzoate,  m.p.  69°  C.  (hydrochloride,  m.p.  164°  C), 
bears  considerable  similarity  to  that  of  cocaine. 
Correspondingly,  in  physiological  action  it  is  inter- 
mediate between  cocaine  and  procaine,  being 
slightly  more  toxic  than  the  latter,  but  more  effec- 
tive for  the  production  of  surface  anaesthesia. 
p-Diethvlaminopropyl  m-a minobenzoate  is  an  oil 
(hydrochloride,  m.p.'  151°  C).     (Cf.  J.C.S.,  July.) 

—J.  K. 

Dimethylaminoantipyrine  (pyramidone) ;  Analytical 
characters  of  — — .  J.  A.  Sanchez.  Anal.  Soc. 
Quim.  Argentina,  1918,  6,  422—428,  513—521. 

The  methods  given  include  :  the  colorimetric  deter- 
mination of  pyramidone  by  iodic  acid ;  detection  of 
pyramidone  in  presence  of  large  quantities  of  anti- 
pyrine  by  silver  nitrate;  gravimetric  separation  of 
antipyrine  and  pyramidone  with  formaldehyde ;  de- 
tection of  a  small  quantity  of  antipyrine  in  pyra- 
midone by  means  of  nitrous  fumes;  and  the  alkali- 
metric  determination  of  pyramidone.  (Cf.  J.C.S., 
July.)— W.  R.  S. 

Class  for  the  manufacture  of  ampullce;  Selection  of 

.     G.  E.  Ewe.     J.  Franklin  Inst.,  1920,  189, 

619—653. 
Glass  tubing  intended  for  the  manufacture  of 
ampullae  for  sterilised  pharmaceutical  preparations 
must  not  yield  alkali  or  produce  spicules  of  glass  in 
the  process.  A  1%  solution  of  morphine  sulphate 
or  a  0"2%  solution  of  strychnine  sulphate  in  normal 
saline  solution,  must  not  become  turbid  or  opalescent 
when  sterilised  in  the  ampulla  previously  washed 
with  dilute  hydrochloric  acid  and  water.  No  glass 
spicules    must    be    formed    when    a    0'6%    sodium 
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chloride  solution  is  sterilised  in  the   ve 

for    nlkaliniiy    and    results   obtained  with  typical 

samples  of  glass  tubing  are  given. — C.  A.  M. 

Oxalic  acid  and  oxalates;  Action  of  heat  on  . 

<;.   Calcagni.      Qaaa.   Chim.   ltal.,    1920,   SO,   i., 
851. 

Htdratkd  oxnlio  acid  molts  at  98°  C.  and  yields, 
oarbon  monoxide  and  dioxide  in  unequal  volumes  at 
110° — 190° O,  The  anhydrous  compound,  ul Ha uied  by 
protracted  storage  of  the  hydratcd  arid  in  a  vacuum 
over  sulphuric  acid,  begins  to  turn  pasty  and  to  de- 
compose at  1351  l'  complete  fusion  and  vigorous 
decomposition  and  distillation  occurring  at  160°. 
Among  the  products  of  the  thermal  decomposition 
of  ammonium  oxalate  are  carbon  monoxide  and 
dioxide,  ammonium  carbonate,  and  apparently  oxa- 
minic  acid.  Sodium  (or  potassium)  hydrogen 
oxalate  yields  more  carbon  monoxide  than  corre- 
sponds with  the  equations  :  2XallC,0,  =  Na,C,0,+ 
■  SO  H.d  an  I  V,  0,0,  Na.co,  •  Co,  while 
formic  acid  is  also  formed  and  the  residue  contains 
carbon.  Normal  potassium  oxalate  yields  at  first 
water  and  carbon  monoxide  and  dioxide,  possibly 
owing  to  contamination  with  the  acid  salt;  later 
only  carbon  monoxide  is  evolved,  leaving  the 
carbonate  and  carbon.  Calcium  oxalate  gives  carbon 
monoxide  as  sole  gaseous  product,  while  the  residue 
contains  calcium  carbonate  and  carbon  and,  as  it 
s  silver  nitrate  solution,  probably  the  formate 
■  well.  Barium  and  strontium  oxalates  behave 
similarly  to  the  calcium  salt,  whilst  magnesium 
Oxalate  decomposes  directly  into  carbon  monoxido 
and  dioxido  and  magnesia. — T.  H.  P. 

Acids;  Identification  of  [organic! .    V.  p-Halo- 

pea   phenacyl  esters.     \V.  L.  Judefind  and   E.   E. 
Reid.    J.  Ame.  Chem.  Soc,  1920,  42,  1043—1055. 

A  m'mrer  of  the  phenacyl  esters  previously  described 
(.1  .  1919,  199a)  are  oils,  or  solid.*  of  low  melting- 
point.  The  p-bromoacetophenone  previously  used 
Ml  therefore  been  replaced  by  its  p-chloro-.  bromo-, 
and  iodo-derivatives,  with  the  result  that  the  esters 
obtained  are  found  to  have  a  range  of  melting- 
points  very  convenient  for  their  identification.  The 
of  nialf  ic,  racemic,  tartaric,  and  asparaginic 
acids  decomposed  without  melting,  whilst  esters 
could  not  be  obtained  from  gallic,  linolic,  oleic, 
oxalic,  monoehloroaeetic,  trichloroacetic,  and  formic 
acids.  A  liquid  ester  was  obtained  from  o-hydroxy- 
butyric  acid.     (C/.  J.C.8.,  July.)— J.  K. 

Formaldth  yde  ;  Preparation  of .  M.  D.  Thomas. 

J.  Amer.  Chem.  Soc.,  1920,  42,  867-882. 

Formaldehyde  is  prepared  with  an  absolute  yield 
of  95%  and  a  process  yield  of  55'6%  by  passing  air 
at  125 — 150  1.  per  hr.  through  methyl  alcohol  and 
then  over  a  coil  of  silver  gauze  heated  to  400°  C. 
The  coil  is  only  heated  at  the  commencement  of  the 
process  and  afterwards  is  kopt  hot  by  the  heat  of 
the  reaction.  The  yields  with  gold  and  copper 
spirals  are  rather  less  (50"5  and  40%  respectively). 
With  silver  the  best  yield  is  obtained  if  the  gas 
contains  0'4— -0"5  g.  of  oxygen  per  1  g.  of  alcohol. 
The  presence  of  T7%  of  acetone  or  10%  of  water 
does  not  influence  the  yield  appreciably.  (C/. 
J.C.8.,  July.)— J.  F.  8. 

Water;   Detection   of  in   alcohol   and   other 

organic  solvents.  F.  Henle.  Bcr.,  1920,  53, 
719—722. 
A  xylene  solution  of  partially  decomposed  alum- 
inium ethoxide  is  prepared  by  allowing  aluminium 
turnings  (27  g.),  absolute  alcohol  (276  g.)  and 
m.  rnirie  chloride  (02  g.)  to  react  until  the  evolu- 
tion of  hydrogen  subsides  and  heating  the  pro- 
duct on  the  water  bath  until  it  appears  dry.  The 
alcohol  of  crystallisation  is  then  distilled  from  an 
oil  bath  at  210° — 220°  C,  and  the  crude  aluminium 
ethoxide  is  subsequently  cautiously  heated  to  about 


340°  0. (thermometer  immersed  in  the  molten  mass); 

after  about  1  hr.  the  temperature  tails  to  about 
330    ('.  and  heating  is  then  discontinued.    'I  he  p ro- 

duct,  whilst  still  hot.  is  dissolved  in  J  1.  of  hull- 
ing xylene  and  the  solution  is  tillered  through  a 
dry  paper-  the  clear,  pal.'  \  ellon  iOi-hrown  filtrate 
can  lx>  preserved  indefinitely  if  air  and  moisture 
are  excluded.  If  a  few  .Imps  of  the  reagent  be 
added  to  a  few  c.c.  ot  the  liquid  under  examina- 
tion, then,  according  to  the  quantity  of  water 
present,  a  voluminous,  gelatinous  precipitate  of 
aluminum  hydroxide  is  fornu'd  immediately  or 
in  the  course  of  a  few  seconds.  The  percentage  of 
rater  which  can  thus  be  detected  in  various  solvents 
is  os  follows:  ethyl  alcohol,  005;  methvl  alcohol, 
0T;  ether,  0005 ;  ethyl  acetate,  oi:  acetaldehyde, 
til;  acetone,  1.  The  two  substances  iast  named  also 
yield  white  turbidities  due  to  the  precipitation  of 
aluminium  ethoxide  from  tho  reagent,  but  these 
can     be     readily     distinguished     from     aluminium 

hydroxide,   since   they   immediately  disappear  on 

addition  of  a  larger  excess  of  reagent  or  of  xylene. 
<<'?.   J.C.S.,   July.)— H.   W. 

Removing      sulphur     from      organic      compounds. 
Horzog.     See  IV. 

Bromine    [in    organic    matter'].      Wiinsche.      See 
XXIII. 

Patents. 

Cymene  ;  Manufacture,  of  para .     British  and 

Foreign  Chemical  Producers,  Ltd.  From  Rhcin- 
ische  Kampferfabrik  Ges.  E.P.  142,738,  6.10.19. 
The  terpenes  of  b.p.  175°  C.  obtained  by  the 
elimination  of  hydrogen  chloride  from  the  liquid 
additive  compounds  of  pineno  and  hydrogen 
chloride,  or  the  fractions  of  the  same  b.p.  from 
Swedish  and  Polish  turpentine  oils,  are  chlorinated 
and  then  distilled  with  steam.  p-Cymene,  in  yield 
approximating  to  60%  of  that  theoretically  obtain- 
able, is  thus  produced  and  is  purified  by  treatment 
with  suitable  oxidising  agents,  such  as  potassium 
permanganate,  or  nolvmerising  agents,  such  as  zinc 
chloride.— D.  F.  T. 

Organic   substances ;   Purification   of  by  sub- 

vtion.     The  Selden  Co.,  and  J.  McC.  Selden. 
E.P.   142,902,   3.2.19. 

Tin:  constituents  of  a  mixture  of  sublimable  solid 
organic  substances  are  separated  by  vaporising  at 
least  a  part  of  the  mixture  into  a  current  of  sub- 
stantially inert  gas  and  fractionally  crystallising 
by  cooling  the  vapour  mixture  progressively  in  a 
chamber  comprising  a  series  of  compartments  of 
graded  temperatures.  Anthracene  may  thus  be 
separated  from  crude  anthracene  press  cake  and 
phthalic  anhydride  from  naphthalene,  while  crude 
anthraquinone,  naphthalene,  benzoic  acid,  and 
salicylic  acid  may  be  separated  from  their  common 
impurities.  (C/.  U.S. P.  1,324,716—7  of  1919;  J., 
1920,  100  a.)— D.  F.  T. 

Acids  and  acid  anhydrides;  Manufacture  of  organic 

.     M.   Mocst  and   E.   Schirm,  Assrs.   to  The 

Chemical  Foundation.  Inc.  U.S. P.  1.337,253, 
20.4.20.  Appl.,  27.5.16.  Renewed  26.6.19. 
Oroantc  acids  and  acid  anhydrides  are  prepared  by 
the  action  of  oxides  of  nitrogen,  intermediate  in 
composition  between  nitric  oxide  and  nitrogen  pent- 
oxide,  on  salts  of  organic  acids. — G.  F.  M. 

Ethyl  sulphates;  Process  of  mailing  .       H.  R. 

Curme,    Assr.    to    Union    Carbide   Co.        U.S. P. 

1,339,947,  11.5.20.     Appl.,  7.7.19. 
Excess  of  ethylene  is  treated  with  sulphuric  acid 
with    formation    of    ethyl    hydrogen    sulphate    and 
diethyl  sulphate;  the  latter  is  entrained  with  the 
excess  of  ethylene  and  separated  subsequently. 

— D.  F.  T. 
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Mercury  sludge  from  catalytic  processes;  Conver- 
sion of  into  metallic  mercury.     Konsortium 

fur  Elektrochemische  Ind.  G.P.  319,476,  14.5.18. 

The  sludge  is  stirred  with  acid  liquids,  to  which 
small  quantities  of  metals,  such  is  zinc  or  iron,  are 
added  to  liberate  hydrogen.  In  certain  cases,  such 
as  the  production  of  acetaldehyde  from  acetylene, 
the  formation  of  sludge  may  be  avoided  by  adding 
these  metals  during  the  process. — W.  J.  W. 

Photochemical  apparatus.   U.S. P.  1,339,675.    See  I. 

Marine  algce.     E.P.  123,325.     See  XVIII. 

Carbohydrate    in  plants   etc.     E.P.    123,326.     See 
XVIII. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patents. 

Photographic  sensitising  dyes  of  the  isocyanin  type; 

Process  of  making  ■ .     L.  E.  Wise  and  E.  Q. 

Adams.    U.S.P.  1,338,346,  27.4.20.   Appl.,  10.2.19. 

Photographic  sensitising  dyes  are  prepared  by  the 
interaction  of  sodium  methoxide  in  absolute  methyl 
alcoholic  solution  with  mixtures  of  the  quaternary 
halide  addition  products  of  an  a-methylated  quino- 
line  derivative  and  of  a  -y-unsubstituted  quinoline 
derivative. — G.  F.  M. 

Photo-sensitising-dyes  effective  for  infra-red  radia- 
tion; Process  of  making .     E.  Q.  Adams  and 

L.  E.  Wise.  U.S.P.  1,338,349,  27.4.20.  Appl., 
4.4.19. 
Infra-red  photographic  sensitising  dyes  are  pre- 
pared by  the  interaction  of  air  and  sodium  meth- 
oxide in  absolute  methyl  alcoholic  solution  with  the 
quaternary  halide  addition  products  of  ay-dimethyl- 
ated  quinoline  derivatives. — G.  F.  H. 


XXII.-EXPLOSIVES ;  MATCHES. 

Military  explosives ;  Theoretical  maximum  pressure 

developed  by  in  their  own  volume.     J.  E. 

Crawshaw.  J.  Franklin  Inst.,  1920,  189,  607— 
625. 
A  method  is  described  for  calculating  from  experi- 
mental results  the  maximum  pressure  which  an  ex- 
plosive would  exert  if  exploded  or  detonated  within 
a  space  which  it  fills  completely,  and  tables  are 
given  showing  the  values  obtained  for  13  different 
explosives  at  varying  densities. — C.  A.  M. 

Picric  acid;  Preparation  of .     Influence  of  the 

degree  of  sulphonation  on  the  yields  of  trinitro 
nhe.nol.     M.    M     Doll.     Bull.    Soc.    Chini..    1920 


phenol.     M. 
27,  370—374 


M.   Doll.     Bull.   Soc.   Chim.,   1920, 


Other  things  being  equal,  the  yield  of  trinitrb- 
phenol  increases  with  the  degree  of  sulphonation  of 
the  phenol.— W.  G. 

Patents. 

Explosives;  Manufacture  of  .     G.  A.  Hedberg. 

E.P.  142,763,  30.12.19.     Addition  to  140,967  (see 
U.S.P.  1,335,785;  J.,  1920,  429  a). 

Pine-bark  meal  to  be  used  as  an  ingredient  for  ex- 
plosive mixtures  is  ground  to  an  extreme  fineness, 
so  that  it  gives  a  weight  when  loosely  filled  of  24  lb. 
per  cub.  ft.,  as  compared  with  15  lb.  per  cub.  ft 
obtained  hitherto.— W.  J.  W. 

Explosive.        J.    A.    Hardel.        U.S.P.    1,337,451, 
20.4.20.     Appl.,  4.2.19. 

An  explosive  mixture  contains  a  liquid  nitro-hydro- 
carbon  derivative  saturated  with  a  solid  nitro- 
hydrocarbon  derivative. — W.  J.  W. 


XXIII.-ANALYSIS. 

Turbidimeter;  Photometric  .     W.   G.  Bowers 

and  J.  Moyer.     J.  Biol.  Cheni.,  1920,  42,  191— 
198. 

An  attempt  to  devise  a  more  accurate  instrument 
for  comparison  of  turbidities.  The  photometric  oil 
spot  is  applied  to  the  turbidimeter  to  balance  in- 
tensities of  illumination. — J.  C.  D. 

Measuring  and  circulating  gases  soluble  in  water; 

Apparatus    for    .       B.     Neumann     and    H. 

Schneider.     Z.  angew.  Chem.,  1920,  33,  128. 

An  apparatus  for  measuring  and  circulating  small 
quantities  of  gases  soluble  in  water  comprises  two 
pipette-shaped  glass  vessels,  terminating  at  their 
upper  ends  in  T-pieces  with  two  taps,  and  provided 
with  a  single  tap  below,  the  two  vessels  being  con- 
nected at  both  ends  by  tubes,  and  communicating 
with  a  levelling  tube  and  a  gas  collector,  the  gas  in 
the  latter  being  controlled  by  a  pressure  vessel.  A 
lateral  branch  from  the  top  connecting  tube  leads 
to  a  gas-reacting  vessel  or  any  desired  apparatus. 
The  glass  vessels  are  half  filled  with  water,  pre- 
viously saturated  with  the  gas,  which  acts  as  a 
seal  for  the  gas  during  its  passage,  and  by  suitable 
manipulation  of  the  various  taps,  the  gas  may  be 
introduced  into  either  vessel  and  measured.  {Cf. 
J.C.S.,  July.)— W.  J.  W. 

Qualitative  analysis  of  cations  of  the  third  and 
fourth  groups.  P.  de  Pauw.  Chem.  Weekblad, 
1920,  17,  191—192. 

After  treatment  with  hydrogen  sulphide  the  acid 
filtrate  is  treated  with  sodium  sulphate  solution, 
which  precipitates  barium,  strontium,  and,  in  part, 
calcium.  The  filtrate  contains  iron,  cobalt,  nickel, 
manganese,  chromium,  aluminium,  zinc,  calcium, 
magnesium.  Solid  sodium  carbonate  and  sodium 
hydroxide  are  added  and,  after  boiling,  sodium  sul- 
phide. The  precipitate  contains  all  the  metala 
except  aluminium.  Dilute  hydrochloric  acid  dis- 
solves the  precipitate  except  a  residue  of  nickel  and 
cobalt  sulphides.  To  this  solution  solid  carbonate 
is  added  and  then  sodium  hypochlorite.  Zinc  and 
chromium  remain  in  solution  as  zincate  and 
chromate  respectively  and  may  be  separated  by 
means  of  barium  chloride.  The  residue  consists  of 
ferric  hydroxide,  hydrated  manganese  dioxide,  cal- 
cium and  magnesium  carbonates.  This  is  treated 
with  5%  acetic  acid  containing  a  little  phosphate, 
which  dissolves  calcium  and  magnesium  as  acetates. 
The  residue  is  dissolved  in  sodium  peroxide  and 
nitric  acid  and  examined  for  iron  and  manganese 
in  the  usual  way. — W.  S.  M. 

Gravimetric  analysis;  Theory  of  with  special 

reference  to  sources  of  error.     L.  Moser.    Z.  anal. 
Chem.,  1920,  59,  1—10. 

The  author  discusses  the  various  sources  of  error  in 
gravimetric  analysis,  classified  as  avoidable  and  un- 
avoidable.—W.  P.  S. 

Colorimetric  estimations  with  solutions  containing 
two  coloured  substances.  K.  G.  Falk  and  H.  M. 
Noyes.     J.  Biol.  Chem.,  1920,  42,  109—130. 

Unless  the  standard  and  unknown  solutions  are 
very  nearly  alike  in  composition  and  concentration 
such  methods  are  open  to  grave  errors. — J.  C.  D. 

Chromium  and  manganese ;  Separation  of .   M. 

Herschkowitsch.  Z.  anal.  Chem.,  1920,  59,  11—12. 
Chromium  and  manganese,  in  solution,  are  oxidised 
to  chromate  and  permanganate  respectively,  and 
the  solution  is  heated  for  some  hours  with  the  addi- 
tion of  ammonium  sulphate  and  an  excess  of  am- 
monia. The  manganese  is  precipitated  completely 
and  may  be  collected  and  weighed  as  MnjO,,  whilst 
the  chromate  remains  in  solution.— W.  P.  S. 
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He  hydroxide:  Carrying  down  of  calcium  and 

magnesium  nyarozi  precipitates  n/  . 

Topon  icu.  Comptesrend  .  1990,  i7o,  L851  1853 
Kkkkk  hydroxide  when  precipitated  tends  t..  carr] 
rn  with  it  both  calcium  and  magnesium  hy- 
droxides ii  Baits  of  these  metals  are  present  in  the 
eolation,  and  this  is  no!  entirely  prevented  by  the 
ol  '2  oi  ammonium  chloride,  Any  cal- 
cium hydroxide  thus  carried  down  may  be  removed 
either  DJ  washing  the  precipitate  with  a  5  .  boiling 
solution  ol  ammonium  nitrate  or  by  dissolving  the 
precipitate  in  acid  and  re-precipitating.  Neither 
cl  these  processes  is  adequate  for  the  complete  re- 
moval  of  any  magnesium  hydroxide  carried  down. 

— W.  G. 

asoindote  test.  [Detection  of  nitrates.']  J. 
oewege.  lied.  Qeneesk.  Lab.  Weltevreden, 
1919,  177—193. 
Whkn  certain  organisms  (e.g.,  cholera  vibriones) 
are  grown  on  peptone  medium  the  latter  gives  the 
nitrosoindole  reaction  (red  coloration)  when  treated 
with  a  drop  of  mineral  acid,  the  reaction  being 
obtained  without  the  addition  of  nitrite.  This  is 
doe  to  the  presence  of  nitrite  formed  by  reduction 
of  traces  of  nitrate  present  in  the  peptone.  The 
reaction  is  not  given  if  the  peptone  medium  is  in- 
oculated previously  or  simultaneously  with  a  de- 
nitrifying organism  which  reduces  the  nitrate  to 
ammonia  or  nitrogen.  Traces  of  nitrate  may  be 
detected  by  adding  the  snbstanco  to  be  tested  to  a 
culture  of  cholera  vibriones  etc.,  in  peptone  medium 

1  from  nitrate  as  described,  and  then  applying 
the  nitrosoindolo  test. — W.  P.  S. 

Gas  analysis;  Exact  methods  of .     E.  Ott.     J. 

Qasbelencht  .  1920,  63,  198—205,  213—220,  246— 
SSS,  987—471. 

A  cas-a.vu.ysis  apparatus  is  described  of  the  con- 
stant pressure  type,  with  control  tube,  tho  gases 
being  stored  over  mercury.  Carbon  monoxide  and 
hydrogen  are  estimated  separately  or  together  by 
burning  in  contact  with  platinum  wire  at  300°  C, 
the  wire  or  wires  being  enclosed  in  a  silica  capillary 
tube,  which  is  preforablo  to  a  platinum  tube,  being 
non-porous  and  less  expensive.  Methane  does  not 
line  with  oxygen  at  300°  C,  but  commences  to 
do  so  at  400°  C,  burning  completely  at  bright  red 
heat.  M<  .-ii  red  quantities  of  the  pure  gases  were 
mixed  together  and  check  analyses  carried  out  by 
completely  burning  all  the  gas  and  measuring  the 
oxygen  used  up  and  tho  carbon  dioxide  produced; 
by  absorbing  the  carbon  monoxide  first  with  ammo- 
niacai  cuprous  chloride  followed  by  fractional  com- 
bustion of  the  methane  and  hydrogen;  and  by  frac- 
tional combustion,  first  of  the  hydrogen  and  carbon 
monoxide  together,  followed  by  that  of  the  methane. 
The  apparatus  and  method  of  manipulation  are  de- 
scribed in  detail,  together  with  the  results  of  the 
check  analyses.  The  platinum  wire  must  be  re- 
vivified or  replaced  from  time  to  time. — W.  P. 

Bromine  [in  organic  matter];  Estimation  of  . 

F.  Wnnsche.     Arch.   Exp.   Path.   Pharm.,   1919, 
84,  328—339. 

Thk  substance  is  heated  with  sodium  peroxido  in  a 
nickel  basin  first  on  the  water  bath,  then  over  a  free 
flame,  and  eventually  incinerated  Tho  ash  is 
washed  out  with  distilled  water,  the  solution  fil- 
tered, and  the  filtrate  neutralised  with  concentrated 
sulphuric  acid  and  treated  with  potassium  per- 
manganate and  sulphuric  acid.  Tho  free  bromine 
is  blown  over  by  means  of  a  current  of  air  into  a 
vessel  containing  a  known  volume  of  fuchsine  and 
sulphurous  acid,  and  estimated  colorimetrieally  by 
comparing  the  violet  coloration  which  is  prodm  ed 
with  a  set  of  standards.  2  mg.  of  neuronal  was  esti- 
mated in  30  c.c.  of  blood  with  an  error  of  12 "' . 
Neuronal,  adaline,  and  bromural  were  estimated  in 
frog's  tissue  bv  tins  method  with  an  error  of 
about  7" '.— S.  S.  Z. 


i  m  irr.  Combuttion  gase$  from  coal 
It)        181,  Sulphite  cooking  process  (Baker). 
183,  /./../in a  (Beaker).    486    *    i    \u  acid  (Matignon 
and  Qire)     '  i  id  (FleurJ);  Sulphites  (Water- 

man); Nitrites  (Hermans).     180,  Graphitic  carbon 

iSelvig    and     Hathll).       490,     /.V/nirr,.,  1/     materials 

(Tarrant).  492.  Mercury  (Bouton  and  Duschak); 
'/'//i  (Baxter  and  Starkweather).  196,  Paint  (Bing- 
ham and  Green).  496,  fanning  materials  (Bal- 
dracco  and  Camilla);     Tannm,)  extracts  (Bchell); 

'/'(iniu'ii  (Lee).     497.  Gelatin  ilJcnnett  and  Ilol s). 

199,  Milk  (Van  Slyke  and  l\..  I.  r  )  ;  Moisture  in  foods 

(Stutterheim  and  Lazet).  600,  Ipecacuanha  pre- 
parations (Hearre);  Pyramidones  (Sanches).  601, 
Organic  acids  (Judefind  and  Eteid) ;  Water  in  organic 

solvent*!  (Honlo). 


Patent  List. 

The  dates  given  in  this  list  ure,  in  the  case  of  Applica- 
tions for  Patents,  those  of  application,  and  in  the  case  of 
Complete  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  as  accopted  are  open  to  in- 
spection at  the  Patent  Office  immediately,  and  to  opposi- 
tion within  two  months  of  the  date  (riven. 

I.— GENERAL;    PLANT;    MACHINERY. 
Applications. 

Adams.     Purifying  liquids.     16,125.     June  15. 

Allgem.  Ges.  f.  Chcm.  Ind.  Carrying  out  opera- 
tions at  high  temperature  in  an  air-free  space. 
17,056.     June  23.     (Ger.,  13.3.19.) 

Ayres.  Process  of  refining  liquids.  16,412. 
June  17.     (U.S.,  3.10.17.) 

Brownlee  and  Gauahl.  Heat  treatment  of 
liquids.     16,776.     June  21. 

Elektro-Osmose  A.-G.  Leaching  vegetable, 
animal,  or  mineral  substances.  16,113.  June  14. 
(Ger.,  9.1.15.) 

Feldonhcimer  and  Plowman.  Catalysts  and  cata- 
lytic reactions.     16,917.     Juno  22. 

Fuller-Lchigh  Co.  Pulveriser  mills.  16,760. 
June  21.     (U.S.,  1.6.18.) 

Heisch.  Apparatus  for  precipitating  solids  by 
action  of  gas  on  liquids.     16,529.     June  18. 

Hewitt.  Removal  of  liquids  from  pastes,  wet 
precipitates,  and  crystalline  magmas.  16,803. 
Juno  22. 

Hunt.  Apparatus     for     maintaining     finely- 

divided  solids  in  suspension  in  liquids  etc.     16,612. 
June  19. 

Lilienfeld  and  others.     16,726.     See  XI. 

Krause.  Evaporation  of  solutions  and  effecting 
chemical  reactions.  16,320.  June  16.  (Ger., 
29.1.17.) 

Mctallbank  u.  Metallurgischo  Ges.  .Production  of 
solid  bodies  in  fine  powder  from  liquids,  pulpv 
masses,  etc.     16,172.     June  15.     (Ger.,  16.4.18.) 

Skinningrove  Iron  Co.,  and  Smith.  16,701. 
See  XI. 

Complete  Specifications  Accepted. 

20,169  (1918).  Frey  and  Henz.  Suppressing 
froth  or  scum  when  boiling  liquids.  (121,293.) 
June  23. 

5730  (1919).  Gay.  Absorption,  reaction,  distilla- 
tion, rectification,  and  like  columns.  (144,374.) 
June  23. 

6330  (1919).  Chemical  Equipment  Co.  Corrosivo 
fluid  valves.     (121.415.)     June  30. 

7052  (1919).  Summers  and  Wbittard.  Rotary 
furnaces,  retorts,  etc.     (144,815.)     June  30. 

9819  (1919).  Smith.  Furnace  retorts.  (126,614.) 
June  30. 

30,112  (1919).  Watt.  Treating  filtration 
membrane.     (144,961.)    Juno  30. 

3664  (1920).  Elmore.  Centrifugal  dryers. 
Mil  979.)     June  30. 
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n._FUEL;      GAS;      MINERAL      OILS      AND 
WAXES ;  DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 

Applications. 

Auburtin  and  others.  Coke-gas  generator. 
17,050.     June  23.     (Fr.,  23.6.19.) 

Bateman.  Heating  vertical  retorts  for  gasifying 
coal  etc.     16,144.     June  15. 

Chadbourne  and  Remington.  Production  of 
hydrocarbons  from  oil-bearing  minerals.  16,088. 
June  14. 

Coe.     Treatment  of  peat.     16,181.     June  15. 

Farbenfabr.  vorm.  F.  Bayer  u.  Co.  17,178  and 
17,198.     See  VII. 

Farbw.  vorm.  Meister,  Lucius,  u.  Briining. 
Manufacture  of  methane.  16,757  and  16,905. 
June  21  and  22.     (Ger.,  28.6.  and  1.7.19.) 

Fischer.  Distillation  of  coal.  17,174.  June  24. 
(Ger.,  13.11.16.) 

Fvleman  and  Sprott.  Purification  of  acetylene. 
16,528.     June  18. 

Robin.  Treatment  of  fabrics  for  gas  mantles. 
16,898.     June  22. 

Complete  Specifications  Accepted. 

6445  (1919).  Hood.  Recovery  of  cyanogen  from 
coal  gas.     (144,398.)     June  23. 

9819  (1919).     Smith.    See  I. 

13,606  (1919).  Campbell.  Process  of  making  gas. 
(144,868.)    June  30. 

21,478  (1919).  Wells.  Gas-producers.  (144,520.) 
June  23. 

10,496  (1920).  Griffin.  Enrichment  of  producer- 
gas.     (144,989.)     June  30. 

III.— TAR  AND  TAR  PRODUCTS. 

Applications. 

British  Dyestuffs  Corp.,  and  others.  16,179  and 
17,037.     See  XX. 

Brock  and  others.     17,238.     See  XIII. 

Irinvi.  Distillation  of  tar  etc.  17,347.  June  25. 
(Ger.,  25.11.18.) 

IV.— COLOURING  MATTERS   AND   DYES. 

Applications. 

Act.-Ges.  f.  Anilinfabr.  Manufacture  of  azo 
dvestuffs.  16,198—16,202.  June  15.  (Ger., 
4.6,  29.6,  28.7,  31.7.15,  and  18.1.18.) 

Act.-Ges.      f.      Anilinfabr.  Manufacture     of 

sulphurised  dyestuffs.  16,906—7.  June  22.  (Ger., 
21.1.14.) 

British  Dyestuffs  Corp.,  Perkin,  and  Clemo. 
Manufacture  of  benzaldehvde  derivatives  and  tri- 
phenvlmethane       colouring       matters.  17,038. 

June  23. 

Johnson  (Badische  Anilin  u.  Soda-Fabr.).  Manu- 
facture of  intermediate  products  and  colouring 
matters,  and  their  application  in  dyeing  and 
printing.     16,299.    June  16. 

Soc.  Chim.  des  Usines  du  Rhone.  Dvestuffs  of 
the  indigo  series.    16,523.    June  18.    (Fr.,  14.10.19.) 

Complete   Specification   Accepted. 
20.799   (1918).        Hart.        Production   of   water- 
soluble  dyes.    (144,336.)    June  23. 

V.— FIBRES;   TEXTILES;   CELLULOSE; 
PAPER. 

Applications. 

Act.-Ges.  f.  Anilinfabr.  Manufacture  of  cellulose 
esters.  16,908—9.  June  22.  (Ger.,  11.7.14  and 
30.5.18.) 

Badische  Anilin  u.  Soda-Fabr.  Production  of 
solutions  of  cellulose  acetates.  16,861.  June  22. 
(Ger.,  9.2.14.) 

Bennert.  Treating  and  scouring  wool  etc. 
16,546.    June  18-     (Ger.,  8.2.15.) 


British  Cellulose  and  Chemical  Manufacturing 
Co.  Cellulose-ester  compositions.  17,435.  June  26. 
(U.S.,  30.6.19.) 

Burgess,  Ledward  and  Co.,  and  Harrison. 
Treatment  of  cellulose  fibres  or  substances. 
16,649.     June  21. 

Charbonneau.  Treatment  of  flax  etc.  17,091. 
June  23.     (Fr.,  20.2.18.) 

Folien  u.  Flitterfabr.  A.-G.  Obviating  high 
inflammabilitv  of  celluloid.  16,458.  June  17. 
(Ger.,  13.9.17.) 

Glanzfaden  A.-G.  Preparing  durable  cupric- 
ammonia  cellulose  solutions  for  spinning  artificial 
threads  etc.     16,075.     June  14.     (Ger.,  12.10.17.) 

Hartridge  and  Newcombe.  Manufacture  of 
waterproof  paper.    16,916.    June  22. 

Kaye.  Use  of  new  materials  in  paper  making. 
17,252.     June  25. 

Robin.     16,898.     See  II. 

Simons  (Sager).  De-inking  paper  for  re-pulping. 
16,437.     June  17. 

Complete  Specifications  Accepted. 

8086  (1919).    Dorr  Co.    See  VII. 

31,192  (1919).  Gillet  et  Fils.  Treatment  of 
vegetable  fibres.    (144,563.)    June  23. 

1597  (1920).  Bonwitt.  Manufacture  of  dissolved 
or  gelatinous  cellulose  esters.    (138,078.)    June  23. 

VI.— BLEACHING ;    DYEING;    PRINTING; 
FINISHING. 

Applications. 

Bennert.  Preparation  of  dye-baths.  16,892. 
June  22.     (Ger.,  24.12.15.) 

Hitchen,  Printing  warps  or  yarns.  16,831. 
June  22. 

Johnson  (B.A.S.F.).     16,299.    See  IV. 

Mitchell.   Waterproofing  fabric.   16,783.   June  21. 

Petty.    Dyeing  textiles.     16,607.    June  19. 

Wioland.  Dyeing  and  bleaching  apparatus. 
16,409.     June  17.     (Fr.,  7.7.19.) 

VII.— ACIDS;    ALKALIS;    SALTS;    NON- 
METALLIC   ELEMENTS. 

Applications. 

Audianne.  Apparatus  for  manufacture  of  sul- 
phuric anhydride.     16,731.     June  21. 

Badische  Anilin  u.  Soda-Fabr.  Manufacture  of 
nitrogen-hydrogen  mixtures  for  synthetic  pro- 
duction of  ammonia.  16,209.  June  15.  (Ger., 
2.7.15.) 

Badische  Anilin  u.  Soda-Fabr.  Production  of 
oxides  of  nitrogen  from  ammonia  by  catalytic 
oxidation.     16.210.     June  15.     (Ger.,  1.4.16.) 

Badische  Anilin  u.  Soda-Fabr.    16,086.    See  XVI. 

Bergve.  Manufacture  of  alkaline  reducing 
agents.     16,936.     June  22. 

Codrington.     16,146.     See  X. 

Crossley.  Mica,  mica  compounds,  etc.  17,066. 
June  23. 

Farbenfabr.  vorm.  F.  Bayer  u.  Co.  Purifying 
gases  containing  hvdrogen  sulphide  and  obtaining 
sulphur.  17,178  and  17,198.  June  24.  (Ger., 
24.5.17  and  3.7.18.') 

Levinson  and  Martin.  Utilising  waste  lime 
sludge.     16,534.     June  18. 

Mauclaire  and  Nouvelle.  Apparatus  for  pro- 
ducing hydrogen.     16,578.     June  18. 

Metallbank  u.  Metallurg.  Ges.  Treating  sal 
ammoniac  skimmings.  16,392.  June  17.  (Ger., 
28.2.18.) 

Naef.    16,586.    See  X. 

Rohm.  Production  of  solid  non-hvgroscopic  iron 
salts.  17,437  and  17,453.  June  26.  (Ger., 
27.12.18  and  11.4.19.) 

Soc.  Electro  Metallurgique  Francaise.  Prepara- 
tion of  aluminate  of  lime  for  manufacture  of  pure 
alumina.     17,062.    June  23.     (Fr.,  7.3.16.) 
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Co*  \  1 1  l-ii  n. 

(1919).      Itriu^li    Oman    Co.,    Bray.    Mini 
Balfour.       .Manufacture  of  hydrogen,       (144,751.) 
Juno  90. 
8445  (1919).     li  II 

7131  (1919).     Jackson  (Sparry).     Producing  lead 
,     ,1 14,819.)    June  30 

(1919.  Dorr  Co.  Manufacture  of  caustic 
soda,  particularly  from  j>ulp  digestion  residues. 
(181,372.)     Juno  30. 

11,654  (1919).  Bergve.  Dot  '(imposition  of  alkali 
ahuninosiiicates.    (127,5660    Juno  88. 

SO  (1919).     Clark.     Removal  of  arsenic  from 
sulphuric  and.    (1 14,869.)    June  30. 

140  (1919).     Clayton.     Apparatus  for  making 
a  compounds  of  sulphur.    (141,001.)    June  30. 

VIII.— GLASS;  CERAMICS. 

Arm.  IATI0N8. 

Adair.     Drying  china  clay.     10,017.    Juno  II. 
Corning     Glass      Works.        (Jlass     compositions. 

i     June  17.    (U.B.,  26.2.170 
Qiddena,  Hoxby,  Rudd,  and  It.  G.  H.  Furnace 

Co.     Glass  furnaces.     10,303.     June  10. 

Gimingham.  Glass  manufacture.  10,136. 
June  17. 

l'or/.i  llanfabr.  Kahla  Swoigniederlassung 

Freiberg,    dement  for  joining  porcelain  bodies  after 
burning.     10,0-17.    Juno  14.     (Ger.,  6.10.17.) 

Bchiff.  Manufacture  of  dental  cements.  16,190 
and  10,297.     Juno  1~>  and  16. 

Truol.  Glass-melting  tanks  or  furnaces.  16,191. 
Juno  15. 

Complete  Specifications  Accepted. 

21,143  (1918).  Shaw,  Shaw,  and  Shaw.  Furnace 
for  molting  glass  etc.     (144.744.)    June  30. 

5441  (1919).  Denis.  Manufacture  of  porous 
refractory  material.     (144,859.)     Juno  23. 

IX.— BUILDING  MATERIALS. 

Applications. 

I. arson.    Manufacture  of  porous  mortar  products. 
17.312.     June  25.     (Norwav,  3.7.19.) 
Sehiff.     10,190  and  16,297.    See  VIII. 
Schol.     16,067.     See  X. 

Completb   Specification   Accepted. 

2775  (1919).  Thompson  (Arentox  Co.).  Pro- 
tecting and  firoproofing  wood  etc.  (144,342.) 
June  23. 


X.— METALS:  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Aim'i.ications. 

Aoyagi.  Electrometallurgical  manufacture  of 
ductile  bodies  of  high-fusing  metals  etc.  16,389. 
June  17. 

Bayer.  Transforming  mineral  stuffs.  16,640. 
Juno  19. 

Bingham.  Manufacture  of  rustless  steel.  10,013. 
June  14. 

Bowen.  Furnaces  for  melting  metals  etc.  16,242. 
June  16. 

Caink,  and  Radiant  Products,  Ltd.  Annealing 
etc.  metals.     16,881.     Juno  22. 

Codrington.  Manufacture  of  lead  and  lead 
compounds.     10,140.     June  15. 

Gillespie.  Manufacture  of  finelv-divided  metals 
and  alloys.     10,742.     June  21. 

Jones.     Coating  metal.     16,325.     June  16. 

Krupp.  Production  of  low-carbon  forroohromium. 
17.392—3.  June  26.  (Ger.,  27.7.16,  3.10.16, 
ll.l.ly, 

Mi  Kenna.  Treating  ferrotitanium  to  eliminate 
impurities.     16,559.     June  18.     (U.S.,   11.8.16.) 


Metallind.      Schiclo      u.      Itruclisalor.        Welding 
aluminium    to    iron.      10,107.      Juno    II.      (Ger., 
18.) 

Minerals  Separation,  Ltd.  (Wilkinson).  Ore 
concentration.     17.092.    June  28. 

Manufacture  of  nickel  and  nickel  salts. 
16,586.    June  L9. 

Naef.    Manufacture  of  copper.    16,587.    Juno  19. 

Schol.  Obtaining  porous  slag  in  drv  state. 
1(1,067.     Jim,.    1  I.      (Ct.,    15.9.18.) 

Thai.  Apparatus  for  producing  steel.  16,020 — 1. 
June  14.     (Fr.,  25.11.15,  20.2.180" 

COMl'LK.Tl     Sll  <  II  1CATION8    AcCElTED. 

4668(1917).  Stahlworko  Lindonborg  A.-G.  Steel 
alloy.     (]  14,326.)     Juno  28. 

16,270  (1919).  Gush.  Furnace  for  hardening 
high-speed  steel  etc.    (144,486.)     June  23. 

XL— ELECTRO-CHEMISTRY. 

Applications. 

Allgom.  Ges.  f.  Chem.  Ind.  Heating  dovice  in 
olectric  resistance  furnaces.  17,055.  June  23 
(Ger.,  13.3.19.) 

Aoyagi.     10,389.     See  X. 

Forshee.  Eloctrodes.  16,576.  June  18.  (U.S.. 
18.3.20.) 

Lilienfeld,  and  Motallbank  u.  Metallurg.  Ges. 
Electrical  gas  purification.  16,720.  June  21 
(Ger.,  8.8.18.) 

Pechkrantz.  Electrolvsers.  17,348.  June  25. 
(Switz.,  27.0.19.) 

Skinningrove  Iron  Co.,  and  Smith.  Electro- 
static plant  for  depositing  dust  etc.  from  gases 
10,701.     June  21. 

Complete  Specifications  Accepted. 

0654  (1919).  Morgan  Crucible  Co.,  and  Speirs. 
Electrically-heated  furnaces.     (144  802.)    June  30. 

10,357  (1919).  Campbell  and  others.  Control  of 
power  absorbed  in  an  electric  furnace.  (144,438.) 
June  23. 

17,902  (1919).  British  Thomsor.-Houston  Co., 
and  Hastings.  Electric  arc  furnaces.  (144,503.) 
June  23. 

XII—  FATS;  OILS;   WAXES. 

Applications. 

Ayres.  Recovering  noutral  oils  from  their 
"  foots  "  or  soap  stock.  16,411.  June  17.  (U.S., 
21.5.17.) 

Do  Bruyn,  Ltd.,  and  Revis.  Treatment  of  edible 
oils  etc.     16,711.     June  21. 

Dunham.  Emulsifiablc  oil  matorial  in  dry  form. 
16,893.     June  22. 

Dunham.     Casein-oil  product.     16,894.     Juno  22. 

Durden.  Apparatus  for  extracting  oil  from  nuts, 
seeds,  etc.     17,206.     Juno  24. 

Eloktro-Osmose  A.-G.  Decolorising  liquids  con- 
taining glycerin.     16,114.     Juno  14.     (Ger.,  1.4.19.) 

Fujimura  and  others.  Apparatus  for  hardening 
fatty  oils.     10,090.    June  14.     (Japan,  12.1.20.) 

Johnston.    17,231.    See  XIX. 

Porsapol  Ges.  Manufacture  of  soaps.  16,780. 
June  21.     (Ger.,  10.10.10.) 

Reinfurth.  Manufacture       of       detergents. 

17,475—0.    June  26.    (Ger.,  31.7.16,  5.3.18.) 

Rhodes.     Soap.    16,289.    June  16. 

Warburton.    Refining  oils.    16,567.    June  18. 

Complete  Specifications  Accepted. 

15,419  and  15,422  (1919).  Blair,  Campbell,  and 
McLean,  Blair,  and  Ferguson.  Apparatus  for 
hydrogoiia ting  oils  and  fats.    (144,478—9.)   June  23. 

1841  and  1975  (1920).  Verein.  Chem.  Werko. 
See  XVIII. 
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XIII.— PAINTS;    PIGMENTS;    VARNISHES; 
RESINS. 

Applications. 

Brock,  Redman,  and  Weith.  Manufacture  of 
phenolic  condensation  products.  17,238.  June  24. 
(U.S.,  6.6.18.) 

Ivinson  and  Roberts.  Paint  etc.  impervious  to 
oils,  spirits,  etc.     16,708.    June  21. 

Walpole.  Production  of  resin  from  solvent 
naphtha.     16,280.     June  16.     (Ger.,  1.2.16.) 

Complete  Specification  Accepted. 
13,0-18  (1919).     Grant.     Drying-oil,  giving  a  flat 
surface  paint.    (144,862.)    June  30. 

XIV.— INDIA-RUBBER;  GUTTA-PERCHA. 

Application. 
Pratt.     Vulcanised  articles  and  process  for  pro- 
ducing same.    17,366.    June  25. 

XV.— LEATHER;  BONE;  HORN;  GLUE. 

Applications. 

Bevis.     Treatment  of  leather.     16,305.     June  16. 

Bloxam  (Gerb-  u.  Farbstoffwerke  Renner  u.  Co.). 
Manufacture  of  tanning  agents.  17,203  and  17,340. 
June  24  and  25. 

Pairweather  (Luftfahrzeugbau  Schtitte-Lanz). 
Producing  glue  from  blood.     17,308.     June  25. 

Gerb-  u.  Farbstoffwerke  Renner  u.  Co.  Manu- 
facture of  tanning  agents.  17,293 — 5,  17,341 — 3, 
17,461.  June  25  and  26.  (Ger.,  10,  16,  and  28.2.14, 
7.7.15,  12  and  21.11.18,  31.7.19.) 

McQuitty.  Manufacture  of  sheets  of  edible 
gelatin.    16,743.    June  21.    (U.S.,  20.6.19.) 

Strain.  Manufacture  of  sheet  gelatin.  16,686. 
June  21. 

XVI.— SOILS ;    FERTILISERS. 
Applications. 

Badische  Anilin  u.  Soda-Fabr.  Manufacture  of 
fertilisers.  16,084—5.  June  14.  (Ger.,  29.7.16  and 
26.3.17.) 

Badische  Anilin  u.  Soda-Fabr.  Transforming 
ammonia  into  a  salt  for  use  as  a  fertiliser.  16,086. 
June  14.     (Ger.,  23.3.18.) 

Bean.     Soil  sterilising.     16,998.      June  23. 

Holmes.  Preparation  of  peat  etc.  for  application 
as  fertiliser.     16,301.     June   14. 

XVII.— SUGARS ;  STARCHES;  GUMS. 
Applications. 
Lowe   and   Patterson.        Manufacture   of   sugar. 
16.322.     June   16. 

Miller.  Filtration  of  sugar  cane  juices  etc. 
16,816.     June  22. 

Complete  Specifications  Accepted. 
1841    and   1975   (1920).       Verein.   Chem.   Werke. 
See  XVIII. 

XVIII— FERMENTATION  INDUSTRIES. 

Applications. 

Aktie.  Dansk  Gaorings-Industrie.  Production  of 
air-yeast  etc.    16,454.    June  17.    (Denmark,  5.7.19.) 

Deutsch  Koloniale  Gerb-  u.  Farbstoff  Ges.,  and 
Rbmer.    Fermentationprocess.    16,395.    June  17. 

Soc.  F.  Huberty  et  Cie.  Manufacture  of  milk 
vinegar.     17.445.  '  June  26.     (Fr.,  3.10.13.) 

Wohl.  Production  of  pure  pressed  yeast.  17,079. 
June  23. 

Complete  Specifications  Accepted. 

1841  and  1945  (1920).  Verein.  Chem.  Werke. 
Manufacture  of  glvcerol  from  sugar.  (138,099  and 
138,329.)     June  23. 


XIX.— FOODS;    WATER    PURIFICATION; 
SANITATION. 

Applications. 

Adams.     16,125.    See  I. 

Beard,  Menzies,  and  M.B.  Laboratories.  Disin- 
fectants and  antiseptics.     16,799.     June  22. 

De  Bruyn,  Ltd.,  and  Revis.     16,711.     See  XII. 

Dunham.    16,893—4.     See  XII. 

Dunham.  Dry  shortening  material.  16,895. 
June  22. 

Johnston.  Manufacture  of  butter  fats.  17,231. 
June  24.     (U.S.,  26.6.19.) 

Merrell-Soule  Co.  Production  of  food  products. 
16,570.     June  18.     (U.S.,  2.10.19.) 


XX— ORGANIC   PRODUCTS;    MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Applications. 

Aktie.  North  Western  Cyanamide  Co.,  and  Lie. 
Producing  urea  from  cyanamide.    16,309.    June  16. 

Badische  Anilin  u.  Soda-Fabr.  Manufacture  of 
urea.     16,211.     June  15.     (Ger.,  9.8.16.) 

Blom.  Manufacture  of  nitrophenol  ethyl  ethers. 
16,187.     June  15. 

British  Dyestuffs  Corp.,  Green,  and  Herbert. 
Manufacture  of  chlorinated  dervatives  of  toluene 
16,179.     June  15. 

British  Dyestuffs  Corp.,  Green,  and  Clibbens. 
Manufacture  of  chlorinated  derivatives  of  toluene. 
17,037.     June  23. 

Farbenfabr.  vorm.  F.  Bayer  u.  Co.  Manufacture 
of  cyanamide  derivatives  of  a-halogenated  acids. 
17,177.     June  24.     (Ger.,  22.11.15.) 

Pratt.  Sulphur-terpene  compounds.  17,367. 
June  25. 

Schmidt.  Manufacture  of  protocatechuic  alde- 
hvde  and  acid  from  piperonal.  16,376.  June  17. 
(Ger.,  15.9.13.) 

Smith.  Treatment  of  organic  compounds.  16,729. 
June  21. 

Wohl.  Manufacture  of  phthalic  anhydride. 
16,298.     June  16.     (Ger.,  28.6.16.) 

Complete  Specifications  Accepted. 

4017  (1919).  Soc.  des  Acieries  et  Forges  de 
Firminv.  Catalyst  for  making  acetaldehyde  from 
acetylene.     (124,194.)     June  30. 

6639  (1919).  Blom.  Manufacture  of  asymmetric 
ureas.     (125,584.)     June  30. 

6780  (1919).  Job  and  Guinot.  Preparation  of 
arsine  derivatives.    (144,806.)     June  30. 

17,418  (1919).  Baumann  and  Grossfeld.  Recovery 
of  lecithin  from  animal  and  vegetable  substances. 
(144,895.)     June  30. 

17,633  (1919).  Marsh.  Elimination  of  carboxy] 
groups.     (144,897.)     June  30. 


XXI. 


-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 


Applications. 

Bassani.  Photochromographic  processes.  17,190. 
June  24.     (Fr.,  24.6.19.) 

Seidl.  Colouring  pigment,  especially  carbon, 
prints.     17,068.     June  23.     (Austria,  31.1.19.) 

XXIII.— ANALYSIS. 

Application. 
Soc.   des   Hauts-Fourneaux  de  Rouen.       Calori- 
meters.    16,503.    June  18.    (Fr.,  10.5.19.) 
Complete   Specification  Accepted. 
16,651  (1919).      Foster.      Radiation  pyrometers. 
(144,489.)     June  23. 
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I.— GENERAL:  PLANT;  MACHINERY. 

Patinh. 

Acid-proof  and  oil-proof  containers.  T.  \Y.  Jones. 
K.I'.  148,661,  5.3.19. 

Tim  interior  surface  of  the  container  is  coated  with 
a  layer  of  fireproof  cement  of  the  kind  known  as 
'•  hard  tini-h  plaster  "  so  as  to  give  B  surface 
^  a  fine  and  even  porosity,  when  dry  and 
set,  the  surface  is  washed  with  petrol  and  then 
varnished    with   an    alcoholic  solution   of   shellac. 

— W.  H.  C. 

J>r\jin,i  machinery.  A.  A.  Short  and  W.  G. 
U.  kins.     E.l'.  113. 707,  16.5.19. 

A  iikatkd  gas  passes  through  tho  central  cylinder 
of  a  rotary  dryer  and  then  returns  through  a 
conduit  which  is  provided  with  a  valve,  so  that 
the  whole  oi  the  ^is  may  bo  made  to  return  in 
contact  with  the  material  or  part  in  contact  with 
the  material  and  part  through  au  exterior  jacket. 

— W.  H.  C. 

Drying  machinery.  A.  A.  Short  and  W.  G. 
U    tkina.     E.P.  143,708,  16.5.19. 

Tin:  inner  of  a  pair  of  co-axial  cylinders  is  sup- 
ported by  tangential  H-shaped  stays,  which  are 
Attached  at  one  end  to  tho  outer  cylinder  and  at 
the  other  to  a  collar  which  surrounds  the  inner 
cylinder  and  allows  slight  peripheral  movement. 
Tin-  heat  mt;  agent  passes  through  the  inner 
cylinder  and  or  around  the  outer  cylinder,  and  the 
material  to  be  dried  passes  through  the  space 
between  the  cylinders. — W.  H.  C. 

Drying-kiln.  C.  A.  Cutler.  U.S. P.  1,341,884, 
1.6.20.     Appl.,  26.8.18. 

In  a  drying-kiln  constructed  with  a  falso  ceiling 
and  a  number  of  supports  above  tho  floor,  air 
peiings  are  provided  in  the  ceiling  and  false 
ceiling,  air  blasts  in  the  space  between  tho  floor 
and  the  supports  above  it,  and  an  air  exhaust  duct 
opening  near  tho  bottom  of  the  kiln. — B.  M.  V. 

Muffle  furnace.    W.  O.  Amsler.    U.S.P.  1,341,031, 
20.     Appl.,  3.4.16. 

In  a  single  open-ended  muffle  furnace  the  gas  is 
admitted  above  the  muffle  and,  mixed  with  pre- 
i  air,  it  burns  in  a  series  of  transverse  com- 
hustion  chambers  adjacent  to  the  top  of  the 
muffle;  the  products  of  combustion  pass  downwards 
around  the  muffle  to  a  recuperator  below  in  which 
the  air  supply  is  preheated. — J.  H.  L. 

Furnace  and  [iron  alloy]  lining  therefor.  J.  P. 
Copland.  Assr.  to  The  Elyria  Iron  and  Steel  Co. 
I    5.P.   1,841,399,  25.5.20.     Appl.,  10.8.18. 

1'iik  furnace  lining  is  of  cast  metal  consisting  of 
Fe  70 — 75,  Cr  15 — 25%,  the  remainder  being  a 
metal  of  the  iron  group. — B.  M.  V. 

i  recuperator.  C.  L.  Trinks,  Assr.  to  Tate- 
Jones  and  Co.,  Inc.  U.S.P.  1,342,073,  1.6.20. 
Appl.,  28.8.19. 

The  conduit  for  conveying  the  air  to  be  heated  is 
of  metal,  the  low  temperature  end  being  of 
low,  and  the  high-temperature  end  of  high,  heat- 
rwn sting  quality. — B.  M.  V. 

ce.  C.  L.  W.  Trinks,  Assr.  to  Tate- 
Jones  and  Co.,  Inc.  U.S.P.  1,342,074,  1.6.20. 
Appl.,  28.8.19. 

n\ik  is  constructed  with  thin  refractory 
walls,  roof,  etc.,  enclosed  in  a  metallic  casing, 
having  on  it-  outer  surface  spacing  ribs  adapted 
to  direct  the  flow  of  air  along  the  casing.  A  second 
set  of  walls  and   roof  of  heat-insulating  material 


rest  against   the  ribs  and  are  enclosed  in  an  outer 
metallic  casing.      1!.   M.   \\ 

Filling  material  fur  gas-absorption  towers. 
Kunstlei-  and  Co.    G.P.  319,558,  2.10.17. 

The  tilling  material  consists  of  strips  of  sheet 
metal,  wider  at  one  end  than  at  the  other,  wound 
into  spirals  so  iliat  the  narrower  part  is  outside; 
the  distance  between  two  consecutive  coils  is 
smaller  than  the  width  of  the  outermost  In 
metal.  — A.  H.  P. 

Ovens  for  baking,  drying,  and  other  purposes.  C. 
Bucci.    E.P.  143,809,  2.1.20. 

rtMMMl  Wins.  G.  II.  Benjamin.  E.P.  143,652, 
6.3.19. 

Sn  U.S.P.  1,295,955  of  1919;  J.,  1919,  347a. 

Intermixing  liquids,  gases,  and  the  like.  0.  F. 
Bruman.     E.P.  113,775,  10.9.19. 

Sn  G.P.  301,042  of  1915;  J.,  1918,  453a. 

lElcctro-osmotic~]  process  of  treating  colloidal  and 
finely  sub-divided  substances.  B.  Schwcrin, 
Assr.  to  Ges.  fur  Elektro-Osmose.  U.S.P. 
1.328.106,  23.12.19.  Appl.,  19.6.12.  Renewed 
28.10.19. 

See  E.P.  14,369  of  1912;  J.,  1913,  241. 


Ha. -FUEL;    GAS;    MINERAL  OILS  AND 
WAXES. 

Nitrogen  in  coal,  coke  and  tar.    Determination  of 
.    A.  Parker.    Gas  J.,  1920,  ISO,  624—625. 

The  unreliability  of  the  Kjeldahl  method  as  applied 
to  fuels  is  confirmed  (cf.  J.,  1919,  399a).  A  modified 
Dumas  method  is  described  which  gave  more  satis- 
factory results.  Puro  carbon  dioxide,  washed  by 
passage  through  a  solution  of  sodium  carbonate, 
was  passed  through  a  strongly  heated  silica  tube 
lined  with  asbesti  -  paper  and  containing  a 
platinum  boat  charged  with  15  g.  of  potassium 
chlorate  for  subsequent  generation  of  oxygen;  3  g. 
of  ignited  copper  oxide  powder ;  10  g.  of  ignited 
copper  oxide  powder  mixed  with  1  g.  of  sample; 
30  g.  of  ignited  copper  oxide;  and  15  cm.  of 
reduced  copper  gauze  spiral.  In  the  case  of  tars 
the  sample  was  placed  between  layers  of  copper 
oxide  in  a  boat.  When  the  combustion  with  copper 
oxide  was  ended,  the  chlorate,  previously  cool,  was 
heated  to  develop  a  small  quantity  of  oxygen,  which 
completed  the  combustion  of  the  sample  The  gases 
were  collected  in  a  nitrometer  antl  the  nitrogen 
measured  after  absorption  of  carbon  dioxide, 
oxygen,  and  carbon  monoxide  in  tho  usual  way. 

— H.  J.  H. 

Carbonuiation    of    coal    in    vertical     retorts     with 
steaming.    Fourth  Report  of  Research  Sub-Com- 
mittee of  Gas  Investigation  Committee  of  Inst. 
Gas  Eng.,  June,  1920.     Gas  J.,  1920,  150,  604— 
631. 
Tests  were  made  to  study  tho  effect  of  steaming 
the  charge  during  carbonisation  in  a  Glover-West 
vertical    retort    plant    at    Uddingston    Gas    Works 
near  Glasgow,  using  a  Lanarkshire  coal,  a  typical 
analysis   of    which    was : —moisture   98%,    volatile 
matter  327%,  fixed  carbon  50"5%,  ash  7'0%.     Five 
t.sts    aro   reported    with    varying    proportions   of 
steam    and    tho    detailed    results    aro    tabulated. 
Thermal  balance  -beets  on  a  drj  coal  basis  are  also 
given.     The  results  showed  that  there  was  a  rise 
in  the  thermal  efficiency  of  gas  production  (ratio 
of  the  heating  power  of  the  gas  to  this  quantity 
plus  tho  heat  expended  in  its  production)  as  the 
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proportion  of  steam  was  increased  until  a  maxi- 
mum was  reached  at  327%  added  steam.  More 
drastic  steaming  caused  a  decrease  in  efficiency. 
The  composition  of  the  gases  produced  showed  that 
a  considerable  quantity  of  methane  as  well  as 
water-gas  was  produced  by  steaming.  The  results 
are  analysed  in  numerous  tables  showing  how  the 
heat  was  utilised  in  the  process,  also  giving  the 
weight  balances  of  the  carbon,  nitrogen,  and 
sulphur  and  their  distribution  in  the  products. 
Analyses  of  tar,  liquor,  and  benzol  obtained  by  oil 
washing  are  also  given.  Two  tests  are  reported  in 
which  much  more  extensive  steaming  was  practised 
with  a  view  to  effecting  complete  gasification. 
This  was  practically  achieved,  the  residue  drawn 
containing  94'9%  of  ash,  but  the  fuel  consumption 
for  heating  the  retort  and  for  the  production  of 
the  steam  exceeded  the  heating  power  of  the  coal 
treated.  Practical  details  of  the  tests  are  given 
in  an  appendix  and  also  of  the  analytical  methods 
employed  (cf.  Parker,  ante). — H.  J.  H. 

Gas  production;  Oxygen  in  .     H.  J.  Hodsman 

and  J.  W.  Cobb.     Inst.   Gas  Eng.,  June,   1920. 
Gas  J.,  1920,  150,  640—647. 

The  carbonisation  of  coal  and  the  gasification  of 
the  coke  residue  by  a  suitable  air-steam  blast  are 
almost  thermally  neutral  processes.  Theoretically 
then  the  production  of  gaseous  fuel  should  be 
attainable  at  very  little  cost  of  fuel.  The  consider- 
able expenditure  of  heat  in  modern  carbonisation 
practice  is  occasioned  by  the  difficulty  inherent  in 
external  heating  at  a  high  temperature.  When 
internal  heating  is  applied  as  in  producer  practice, 
dilution  with  atmospheric  nitrogen  involves  certain 
heat  losses  and  also  difficulties  in  distribution  and 
utilisation.  The  elimination  of  inert  constituents 
as  in  the  water-gas  process  is  only  achieved  at  the 
cost  of  further  heat  losses  and  an  intermittent 
operation  of  the  process.  The  maximum  thermal 
efficiency  of  carbonisation  and  gasification  would 
be  attainable  in  a  process  of  internal  heating  by 
partial  combustion  of  the  fuel  under  the  influence 
of  a  regulated  mixture  of  oxygen  and  steam.  The 
minimum  heat  losses  corresponding,  for  processes 
of  carbonisation  and  complete  gasification  under 
conditions  postulated,  are  estimated  at  233%  and 
5'09%  respectively  of  the  heating  power  of  the  coal 
treated.  These  heat  losses  correspond  with  a 
thermal  efficiency  of  gas  production  exceeding  90%, 
even  when  the  fuel  for  steam  raising  is  deducted. 
The  quantities  of  oxygen  required  are  small  rela- 
tive to  the  volumes  of  gas  produced,  and  while 
financial  conditions  are  at  present  prohibitive,  the 
claims  of  Claude  and  Jefferies  and  Norton  (cf.  J., 
1919,  122t)  indicate  that  in  the  near  future  the 
cost  of  oxygen  may  no  longer  prove  an  obstacle  to 
its  application  to  gas  manufacture.  Its  applica- 
tion would  apparently  promote  economy  both  in 
manufacture  and  utilisation  of  gaseous  fuel, 
especially  for  high  temperature  work. — H.  J.  H. 

Coal;  Gasification  of  in  rotary  furnaces.     E. 

Roser.     Stahl  u.  Eisen,  1920,  40,  741—747. 

Many  of  the  lighter  hydrocarbons  are  destroyed  in 
the  high-temperature  zone  of  a  gas  producer  and 
in  order  to  recover  bituminous  constituents,  a 
rotary  retort  was  constructed,  similar  to  a  rotary 
cement  kiln,  in  which  a  semi-coke  was  produced 
which  could  be  subsequently  gasified.  The  tube  of 
the  kiln  was  24  m.  long  and  25  m.  diameter. 
From  1  ton  (metric)  of  raw  coal  the  average  yield 
of  water-free  tar  was  10%,  with  3'0%  of  crude  light 
oils,  and  150  cub.  m.  of  gas  containing  COs  6'3%, 
unsaturated  hydrocarbons  106,  02  2"0,  CO  4'6, 
CH4  64-6,  N.  11-9%,  H,  nil.  The  amount  of  semi- 
coke,  after  deducting  that  required  for  heating  the 
retort,  was  650  kg.  The  thermal  efficiency  of  the 
process  is  given  as  about  90%.  The  coke  can  be 
briquetted  very  easily,  only  a  small  quantity  of 
pitch  being  required.     The  total  heating  value  of 


the  gas  from  1  ton  of  gas  coal  by  the  new  method  is 
nearly  one-sixth  less  than  that  of  the  gas  obtained 
from  the  same  coal  in  ordinary  gas  producers,  but 
there  are  obtained  as  by-products  30  kg.  of  light  oils, 
30  kg.  of  motor  oils,  35  kg.  of  pitch,  and  20  kg.  of 
heavy  oils  and  paraffin. — A.  G. 

[Gas~\  mains,  services  and  meters;  Internal  corro- 
sion of  .     J.  G.  Taplay.     Report  of  Life  of 

Gas-meters    Joint    Committee,    Inst.    Gas    Eng., 
June,  1920.    Gas  J.,  1920,  150,  583—587. 

The  previous  conclusions  as  to  the  nature  of  tho 
corrosive  processes  (J.,  1919,  524a)  were  confirmed 
by  the  results  of  the  examination  of  40  more 
samples  of  liquid  and  solid  deposits  taken  from, 
distribution  systems.  Oxides  of  iron  found  are 
corrosion  products  and  do  not  originate  from 
purifier  boxes.  Moisture  is  essential  to  all  corro- 
sion processes,  carbonyl  formation  excepting,  and 
hence  a  preliminary  compression  of  the  gas  is 
recommended,  with  Separation  of  liquid,  followed 
by  expansion  to  reduce  moisture  content  below  the 
dew  point.  Protective  paints  tried  prevented 
corrosion,  but  were  not  permanent  in  presence  of 
benzene.  Galvanising  was  ineffective,  but  tinning 
would  be  satisfactory  if  commercially  feasible.  Iron 
coated  with  lead,  or  "  Armco  "  metal  (iron  coated 
with  an  alloy  of  Pb  80:Sn  20%),  or  aluminium 
showed  considerable  resistance  to  the  usual  corro- 
sive agents.  The  desirability  of  careful  purification 
of  gas  especially  from  hydrocyanic  acid  is  empha- 
sised. The  corrosive  agents  may  be  classified  under 
six  headings  in  order  of  destructive  importance, 
viz.,  hydrocyanic  acid;  carbon  bisulphide  with 
ammonia ;  oxygen ;  carbon  dioxide ;  sulphur 
dioxide;  carbon  monoxide,  forming  carbonyls. 

— H.  J.  H. 

Gas;  Relative  efficiency  in  use  of  different  grades  of 

.     Third  Report  of  Research  Sub-Committee 

of   Gas    Investigation    Committee    of    Inst.    Gas 
Eng.,  June,  1920.    Gas  J.,  1920,  150,  592—603. 

The  report  deals  with  tests  of  the  variation  of 
efficiency  with  quality  of  gas  when  used  in  the 
normal  upright  incandescence  mantle  burner  and 
in  the  gas  fire.  The  qualities  were  varied  by  the 
separate  addition  of  nitrogen,  carbon  dioxide,  air, 
and  water-gas  to  a  high-grade  coal  gas,  so  that  the 
influence  of  a  single  diluent  on  a  combustible  mix- 
ture of  invariant  composition  could  be  determined. 
Lighting  tests. — An  arbitrary  minimum  standard 
of  satisfactory  behaviour  was  defined  by  the  duar 
requirement  of  a  maximum  candle-power  of  70  c.p. 
for  the  low-pressure  upright  mantle  burner  with  a 
thermal  efficiency  of  not  less  than  30  c.p.  per  1000 
B.Th.U.  of  gas  burnt.  With  straight  coal  gas  the 
air  requirement  was  so  large  that  only  by  careful 
regulation  of  well  designed  appliances  was  it 
possible  to  secure  the  aeration  necessary  to  attain 
the  best  possible  efficiency.  As  a  result  of  the 
reduction  of  air  requirement  the  addition  of  a 
limited  quantity  of  inert  constituents  has  not  the 
deleterious  effect  that  might  be  anticipated. 
When  nitrogen  alone  was  added  to  straight  coal 
gas  the  fall  in  efficiency  was  negligible  at  com- 
parable rates  of  combustion  until  25%  was  present 
and  until  35%  of  nitrogen  was  present  the  above 
standard  was  maintained.  The  addition  of  10'5% 
of  carbon  dioxide  sufficed  to  depress  the  efficiency 
below  the  standard.  The  effects  of  nitrogen  and 
carbon  dioxide  were  apparently  additive  and  thus  it 
is  only  for  small  percentages  that  an  equivalence 
as  inerts  can  be  assumed.  Each  1%  of  nitrogen 
depressed  the  illuminating  power  by  0  38 — 0-52  c.p., 
whereas  1%  C02  caused  a 'fall  of  1  c.p.  The  dilution 
of  coal  gas  with  air  up  to  20—30%  had  no  influence 
on  the  illuminating  power  and  thermal  efficiency 
of  the  mantle,  and  even  up  to  40%  the  standard 
was  maintained.  Thus  in  reckoning  inert  con- 
stituents, for  this  purpose  no  account  need  be  taken 
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of  oxygen  and  its  atmospheric  oomplement  of 
nitrogen.  In  addition  to  flame  temperature,  ■ 
ami  shape  of  flame  relative  to  the  numth)  are 
important.  The  effect  of  inert*  at  high  ililution 
and  the  benefits  ol  large 
additions  ol  water  gag  due  to  a  rise  in  flame  tem- 
perature are  nullified  by  the  alteration  bo  the  shape 
nt  the  flame.  The  proposed  standard  was.  however, 
lined   by   all    mixtures  containing   up   to  .Mi 

"   blue   "    9 

1  lio   alteration,    it'   any,    of   tlie 
beat  radiated  (radiant  efficiency)  when 
mixtures,  of  quality  varied  as  above,  irere  sup- 
fire  fii  I  n  as  ej    mined.    The  fire  u 
thmiiili  not  of  the  most  efficient   type  was  chosen 
as  being  capable  of  regulation  over  the  whole  range 
of  gas  mixtures  from  BOO  to  1 1''  B.Th.U.  per  cub.  ft. 
The  radiant  efficiency  did  not  Buffer  by  dilution  of 

straight  coal   gas   with   air   until   the  calorific  value 

of  tie'  mixture  t « - 1 1  below  350  B.Th.U.  per  cub.  ft. 
pross.  No  measurable  effect  was  produced  by  the 
addition  of  nitrogen  up  to  20  (C.V.  600  B.Th.U. 
\  i  measurable  effect  was  produced  In-  the 
300  B .Th. I'.  The  actual  fall  in  radiant  efficiency, 
however,  was  only  from  44  to  40  .  At  100  B.Th.U. 
the  efficiency  was  still  12  ,  and  any  depression 
observed  in  tlies(.  experiments  was  not  greater  than 
that  resulting  from  the  imperfect  aeration  of  high- 
grade  gas.  Carbon  dioxide  as  diluent  exerted  a 
greater  etfect  than  nitrogen,  but  need  not  be  con- 
ndered  separately  unless  more  than  5%  is  present. 
"  Blue  "  water-gas  when  added  to  coal  gas  actually 
1  the  radiant  elhciency  slightly. — H.  J.  H. 

Flue-gases;   Control  of  in   mixed  firing.     W. 

0    raid.     Btahl  u.  Eisen,  1920,  40,  546—547. 

'I'tiF.  main  factors  in  the  interpretation  of  flue-gas 
analyses  are  the  quantity  of  excess  oxygen  over 
that  theoretically  required  and  the  composition  of 
the  fuel.  "  Free  "  oxygen  may  be  high  owing  to 
incomplete  combustion.  If  the  ultimate  analysis 
of  the  fuel  is  known,  the  above  two  factors,  in  con- 
junction with  the  determination  of  the  carbon 
dioxide  and  excess  oxygen,  will  suffice  for  control 
purposes;  but  if  the  composition  of  tho  fuel  is  not 
known,  then  a  determination  of  the  carbon  mon- 
oxide content  of  the  gas  must  be  made.  If  the 
carbon  dioxide  content  be  "a"%,  carbon  mon- 
oxide "  b,"  oxygen  "  c,"  and  nitrogen  "d"%, 
then  the  carbon  in  the  flue-gases  is  a+b  (in  the 
gaseous  state),  tho  total  oxygen  is  a  +  b/2+c, 
whilst  the  excess  oxygen  is  c-b/2.  With  defi- 
ciency of  air  the  latter  expression  is  negative,  and 
the  two  main  factors  are  calculated  as  excess 
air  =  100  (c-b/2)H-(a+b),  and  percentage  of  half- 
burnt  carbon  =  100b-i-(a+b).  Four  examples  are 
given  to  show  the  application  of  these  formulae  to 
mixed  firing. — A.  G. 

•  -gas   analyses;   Graphical   evaluation   of  . 

II.  Mayer.     Stahl  u.  Eison,  1920,  40,  60.5—610. 

The  author  elaborates  his  arguments  on  the  basis 
of  simple  carbon-hydrogen  mixtures,  and  interprets 
the  analyses  by  means  of  a  Gibbs  triangular 
diagram,  plotting  percentage  oxygen,  percentage 
carbon  monoxide,  and  percentage  carbon  dioxide, 
ess  or  deficiency  of  air  being  indicated.  Three 
diagrams  are  given  for  solid,  liquid,  and  gaseous 
l,  the  solid  fuel  being  a  coal  containing  C  75%, 
H  6%,  and  O  8%,  the  liquid  fuel  benzol,  and  the 
gaseous  fuel  blast-furnace  gas  of  the  composition 
i  ■■  CO   308         II     ¥3     .    »'ll,    12/,    and 

N,  &'  .  J.,  1919,  492a.)— A.  G. 

Acrtyle ne ;     Volumetric     estimation     of     .     It. 

WiMstatter    and     E.    Maschmann.       Ber.,    1920, 
53.  989—041. 

Methods  of  estimating  acetylene,  based  on  its 
reaction  with  silver  nitrate  and  titration  of  the 
acid  liberated,  are  unreliable,  since  it  has  proved 


impossible  to  And  conditions  under  which  1  mol.  of 
the  gas  liberates  9  mob.  ol  nitric  acid,  the  amount 
.it  the  latter  actually  set  free  varying  from  about 
0"6  mol.  in  alcoholic  to  about  1  mol.  in  aqueous 
solution.     Thi  method    gives    reliable 

us  form  or  in  solution, 
is  agitated  foi  a  few  minutes  with  [loavay's  re- 
agent (.1.,  1  i,  freshly  prepared  from 
copper  nitrate,  ammonia,  and  hydroxylamine 
hydrochloride,  and  the  precipitated  copper 
acetylide  is  collected  on  an  asbestos  filter  and 
washed  until  the  nitrate  no  longer  decolorises  .V/10 
permanganate,  cai  !  taken  nol  to  allow  the 
precipitate  to  ii.Ti.nie  dry.  The  copper  acetylide 
is  washed  from  the  filter  with  aboul  if  a  solu- 
tion of  llHI  g.  of  ferric  sulphate  anil  200  g.  of 
Concentrated   snlphuric  acid   per   litre.     The  ferrous 

sulphate  formed  in  accordance  with  the  equation, 
C,Cu,  +  Fe^SO,),  +  H,SO,  =  2FeSO.  +  2CuSO.  +  CJ I , , 
is  estimated  by  titration  with  NIW  permanganate. 
The  liberated  acetylene  does  not  introduce  any  com- 
plications.    II.   W. 

Acetylene;  Quantitative  estimation  of in  coal 

gas  and  air  In/  means  of  Ilosvay's  reagent.  H. 
Arnold,  B.  Mollnev,  and  F.  Zimmermann.  Ber., 
11 120,  53,  1084—1089. 

The  gas  is  shaken  in  a  separating  funnel  of  about 
3  I.  capacity  with  about  20  c.c.  of  the  reagent  (J., 
1899,  1168)  at  intervals  during  1  hr.  The  precipi- 
tate is  collected,  thoroughly  washed  with  water 
Containing  hydroxylamine,  and  dissolved  from  tho 
1  i  Iter  by  a  littlo  concentrated  nitric  acid.  The 
filtrate  is  evaporated  to  dryness  and  the  residue 
ignited  and  weighed  as  copper  oxide.  Test  analyses 
performed  with  mixtures  of  acetylene  and  air  show 
the  method  to  be  very  accurate,  and  to  be  available 
even  when  not  more  than  004%  CSH,  is  present.  At 
such  dilutions,  however,  it  is  necessary  to  add  about 
5%  of  carbon  dioxide  to  the  mixture,  since  other- 
wise the  results  are  low  in  consequence  of  atmo- 
spheric oxidation.  The  process  can  also  he  used  for 
the  estimation  of  acetylene  in  coal  gas,  from  which 
hydrogen  sulphide,  if  present,  must  be  removed, 
e.g.,  by  dry  copper  sulphate-pumice. — H.  W. 

Petroleum   oils;  Rapid  determination  of  aromatic 

hydrocarbons  in  light .    W.  Hess.    Z.  angew. 

Choni.,  1920,  33,  147—148. 

Sixty  c.c.  of  tho  mineral  oil  distillate  and  about 
200  c.c.  of  95%  sulphuric  acid  are  placed  in  a  500 
c.c.  flask  having  a  wide,  graduated  neck,  and  50  g. 
of  a  mixture  of  70  nitric  acid,  1  pt.,  and  95%  sul- 
phuric acid,  2  pts.  by  weight,  are  added,  drop  by 
drop,  from  a  tapped  funnel  which  passes  through  a 
ground-in  stopper.  The  latter  also  carries  a  small 
side  tube.  During  tho  addition  of  the  nitrating 
acid  the  contents  of  the  flask  are  kept  below  10°  C. 
The  flask  is  then  filled  up  to  the  zero  mark  with 
95%  sulphuric  acid,  a  plain  stopper  is  inserted,  the 
contents  of  tho  flask  mixed  and  allowed  to  separate. 
Tho  unattacked  mineral  oil  separates  and  the 
volume  is  noted;  the  nitrated  aromatic  hydrocar- 
bons remain  dissolved  in  the  acid  mixture  If  tho 
sample  contains  moro  than  33%  of  aromatic  hydro- 
carbons, more  than  50  g.  of  nitrating  acid  will  be 
reauired,  but  a  large  excess  should  not  be  used. 

1  — W.  P.  8. 

See  also  pages  (a)  611,  Benzene  and  toluene 
(Dufton  and  Cobb).  515,  Ferrocyanide  (Griibe  and 
Dulk).  518,  (.'n.s  retorts.  521,  Castor  od  and 
petrol  (Atkins);  Fatty  adds  from  paraffin  (Fischer 
and  Schneider,  also  Griin). 

Patents. 

Briquet  I  r-cartioit'ninn      furnaces.     C.      H.      Smith. 

E.P.  125,381,  3.4.19.     Conv.,  3.4.18. 
The   briquettes   are   carbonised   in    sloping   retorts 
arranged  vertically   in   tiers,   which   are  separated 
laterally    by    heating    flues    or    chambers,    the    air 
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supply  to  which  is  preheated  by  means  of  a  re- 
cuperator. This  is  constructed  so  as  to  provide 
alternately  arranged  series  of  air  ducts  and  waste 
gas  conduits.  Means  are  provided  for  collecting 
the  products  of  carbonisation. — A.  G. 

Carbonisation  and  gasification  plant  or  the  like 
land  apparatus  for  synthetic  manufacture  of 
ammonia'].  W.  E.  Davies.  E.P.  143,602,  21.2.19. 
For  the  withdrawal  of  gas  or  vapour  from  a  retort 
a  withdrawal  structure  is  provided  consisting  of 
two  perforated  walls,  the  space  between  which  is 
subdivided  by  partitions  into  parallel  flues,  com- 
municating with  an  exhauster  which  withdraws  the 
gas  under  suction  relative  to  the  pressure  in  the 
retort.  A  rapid  fall  in  pressure  is  obtained,  thus 
greatly  favouring  conservation  of  the  products  by 
rapid  cooling  and  withdrawal.  The  structure  may 
be  placed  centrally  in  the  retort,  and  the  outside 
wall  of  the  structure  may  also  form  a  wall  of  the 
retort.  The  invention  may  be  applied  to  plant  for 
the  production  of  synthetic  ammonia. — A.   G. 

Coke  oven.     H.  W.   Buhler.     U.S. P.  (a)  1,341,257 
and  (b)  1,341,258,  25.5.20.  Appl.,  24.1.  and  23.2.17. 

(a)  A  series  of  vertical  combustion  flues  are 
arranged  alternately  with  a  series  of  vertical  air 
flues,  each  member  of  one  series  being  connected 
with  a  member  of  the  other  series,  thereby  forming 
a  series  of  pairs  of  combustion  and  air  flues.  Con- 
nections are  made  between  the  upper  ends  of  the 
members  of  each  pair,  and  a  recuperator  is  located 
directly  under  the  apparatus,  connections  being 
established  between  the  air  passages  and  the  lower 
ends  of  the  air  flues  and  between  the  heating 
passages  and  the  lower  ends  of  the  combustion  flues. 

(b)  A  central  vertical  burner  tube,  open  at  the  top, 
is  connected  at  the  bottom  with  a  source  of  com- 
bustible gas,  an  outer  concentric  burner  having 
its  upper  end  projecting  beyond  the  inner  tube, 
and  being  connected  at  the  base  with  a  source  of 
practically  inert  diluent  gas. — A.  G. 

Gas;  Means  to  generate  from  coal  and jor  the 

like.  J.  H.  Corthesy  and  S.  T.  S.  Castelli.  E.P. 
143,361,  12.4.19. 
In  apparatus  for  generating  gas  from  powdered 
coal  by  the  impingement  of  a  Bunsen  flame,  and 
wherein  a  portion  of  the  gas  generated  is  used  for 
feeding  the  flame,  a  common  controlling  handle  is 
provided  whereby  the  supplies  of  gas  and  air  to  the 
flame  are  adjusted  simultaneously.  If  steam  is 
used  for  the  production  of  producer  gas,  branch 
passages  connect  the  outlet  pipe  for  the  generated 
producer  gas  with  the  fuel  inlet  pipe  at  points 
between  the  fuel  supply  and  the  generating  flame, 
the  rich  gas  distilled  from  the  falling  coal  dust 
being  led  off  separately. — A.   G. 

Gas  producers.  W.  B.  Chapman,  Assr.  to  Chapman 
Engineering  Co.  U.S.P.  1,341,044,  25.5.20. 
Appl.,  5.8.15. 
The  grate  of  the  producer  has  a  relatively  large  ash 
opening,  through  which  the  ash  is  discharged  by  a 
rotating  mechanism.  The  grate  is  constructed  of 
radiating  overlapping  plates  with  their  over- 
lapping parts  in  contact  with  each  other,  and  with 
recesses  between  the  overlapping  parts  to  provide 
orifices  for  the  admission  of  air.  A  beam  sweeps 
over  the  grate  to  remove  the  ash. — A.  G. 

Gas  producer.  E.  Dolensky.  G.P.  310,174,  22.2.17. 
The  lower  portion  of  a  gas  producer  is  divided 
into  two  chambers  by  means  of  partition  walls,  a 
revolving  grate  being  provided  in  each  chamber. 
This  arrangement  facilitates  the  removal  of  ash 
and  clinker,  and,  further,  obviates  the  necessity  of 
adjusting  the  cross-sectional  area  of  the  producer  to 
meet  the  requirements  for  ash  removal  or  of  re- 
taining a  circular  shape  to  enable  the  grates  to  be 
revolved. — W.  J.  W. 


Coal  gas;  Purification  of .   [Removal  of  sulphur 

compounds.]  F.  W.  Berk  and  Co.,  Ltd.,  and 
J.  J.  Hood.  E.P.  143,641,  28.2.19. 
The  crude  gas  is  brought  into  contact  with  a  bed 
of  high-grade  bauxite  or  ignited  magnesite  between 
200°  and  600°  C,  whereby  the  sulphur  compounds 
are  dissociated,  producing  hydrogen  sulphide, 
which  can  be  removed  in  the  usual  way. — A.  G. 

Hydrocarbon    oils;    Apparatus    for    treating    . 

R.    H.    Brownlee.     U.S.P.    1,325,927,    23.12.19. 

Appl.,  28.1.18. 
The  apparatus  comprises  two  vertical  series  of 
drums  arranged  at  opposite  ends  of  a  furnace, 
with  inclined  treating  tubes  connecting  drums  of 
opposite  series,  and  means  for  introducing  oil  into 
one  of  the  drums  and  a  gas  into  the  lowermost  of 
the  treating  tubes. 

Gasoline  or  light  vapours;  Art  of  and  apparatus  for 

cooling    and    condensing    .     A.     A.    Wehr. 

U.S.P.  1,340,427,  18.5.20.     Appl.,  2.7.19. 

The  vapour  is  compressed  and  part  of  it  is  sud- 
denly expanded.  The  low  temperature  thus  pro- 
duced is  made  use  of  in  condensing  the  remainder 
of  the  vapour. — A.  E.  D. 

Distillation    of    oil;    Apparatus    for    .     S.    D. 

Faust,  Assr.  to  International  Gasolene  Process 
Corp.     U.S.P.  1,340,532,  18.5.20.    Appl.,  10.3.19. 

Oil  is  conducted  through  a  continuous  coil  built  in 
two  sections.  The  lower  section  contains  an  inner 
steam-heating  coil,  and  the  upper  section  contains 
a  coil  through  which  superheated  steam  is  passed 
to  superheat  the  oil  and  its  distillates. — A.  E.  D. 

Oil-cracking  apparatus.  W.  B.  Poole,  Assr.  to 
Poole  Oil  Cracking  and  Refining  Co.  U.S.P. 
1,340,793,  18.5.20.  Appl.,  28.12.18. 
A  retort  is  heated  in  the  lowest  of  a  series  of 
superposed  heating  chambers.  Oil  enters  the 
upper  end  of  the  retort  by  a  pipe  extending 
through  the  series  of  chambers,  and  the  products 
escape  from  the  still  by  a  pipe  which  also  extends 
through  the  series  of  heating  chambers. — A.  E.  D. 

Distillation   [of   liquid   hydrocarbons];   Method   of 

.    E.  E.  Pershall.     U.S.P.  1,341,437,  25.5.20. 

Appl.,  20.2.18. 
A  liquid  hydrocarbon  is  heated  and  is  agitated  by 
currents  of  live  steam  until  coke  is  formed. — A.  G. 

Lubricants ;  Method  of  making  .     C.  H.  Bier- 

baum.  U.S.P.  1,340,316,  18.5.20.  Appl.,  6.10.14. 
Impure  flocculated  graphite  is  mixed  with  water 
free  from  deflocculating  impurities.  Hydrocarbon 
oil  is  added,  the  mixture  is  agitated,  and  separated 
impurities  are  removed. — A.  E.  D. 

Pulverulent    fuel;    Supplying    ■ to    furnaces. 

J.  E.  Muhlfeld.  E.P.  143,817,  24.2.19.  Pul- 
verulent fuel;  Feeding  to  furnaces.    V.  Z. 

Caracristi.     E.P.   143,819,   24.2.19.     Pulverulent 

fuel;    Burner   for    supplying    to    furnaces. 

Feeding  fuel  or  other  materials  in  pulverised 
form.  V.  Z.  Caracristi  and  J.  E.  Muhlfeld.  E.P. 
143,818  and  143,820,  24.2.19. 

Coke    ovens;    Apparatus    for    the    quenching    and 

transporting  of  coke  from .  R.  W.  Cuthbert- 

son  and  T.  Greensmith.     E.P.  143,965,  3.3.19. 

See  U.S.P.   1,301,662,   1,303,779,   and  1,301,663  of 

1919;  J.,  1919,  471a,  545  a. 

Dye  from  petroleum.     U.S.P.  1,323,263.     See  IV. 
Coke-oven  gases.    E.P.  136,833.    See  VII. 
Hydrogen.    E.P.  142,882  and  143,064.    See  VII. 
Ferrous  alloy.    U.S.P.  1,341,992.     See  X. 
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IIb.-DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

Wood   chart  /'   >periie»  of  .     A.    Pickles. 

Chen     v  1980,  IM,  801     902. 

it  900°  C.  increases  ;  he  ahsoi  p 

■  i  ii.  il,   an    i  nil  cas.  d   absorption 

oi  aiiiiiioina  gas,  i.ir  example,  from  1"  to  70  vols., 
being  observed  after  heating  for  9  and  3]  brs. 
respectively.  Treatment  of  the  product  with  dilute 
hydrochloric  acid  removes  sulphur  and  ash  and 
tends  tu  increase  the  efficiency.  Cooling  tho  hot 
charcoal  in  air  is  no!  advantageous.  As  a  de- 
coloriser,  properly  prepared  wood  charcoal  (birch 
charcoal)  in  fine  powder  is  suporior  to  animal  char- 
coal. The  more  complex  the  dissolved  compound  the 
more  readily  i^  it  removed  from  solution  by  charcoal, 
and.  conversely,  compounds  simple  in  structure 
are  negatively  adsorbed,  i.s.,  the  solvent  is  removed 
by  tbechareo.il.  Compounds  negatively  adsorbed 
are  highly  ionised,  the  metallic  element  is  strongly 

electropositive  and   univalent,   and   the  constituent 

urns  have  a  high  mobility.     Negative  adsorption  is 

ilarly  marked  with  the  alkali  halides,  notably 
at  temperatures  above  40°  C. — G.  F.  M. 

Efficiency  of  different  grades  of  gas.     See  IIa. 

Pad  nts. 
Distiliinti    carbonaceous    mat  trial;    Appaiatus   for 

.     W.  P.  Perry.     I'.S.P.   1,841,617,  25.5.20. 

Appl..  '23.7.18. 

.unit's  material  is  distilled  within  a  vertical 
chamber,  the  inner  walls  of  which  are  provided 
with  abutments  at  different  heights,  which,  in  con- 
junction with  the  walls  of  the  chamber,  form 
for  the  collection  of  gas.  Openings  are 
formed  in  the  walls  of  the  chamber  above  the  urate 
for  the  insertion  of  pokers.  Means  are  provided 
i.ir  removing  accumulated  eases  from  the  gas- 
collecting  spaces,  and  gas  and  steam  may  be  intro- 
duced through  openings  below  the  grate.  A  verti- 
cal tube  with  outlets  extending  downwards  is  pro- 
vided  within    the   chamber   for    introducing   gases 

kted   in   the   material   near  the  grate  into  tho 
material  under  treatment  at  various   levels. 

—J.  S.  G.  T. 

Electrode  for  searchlight!  and  method  of  making 
the  some.  E.  A.  Sperrv.  I'.S.P.  1.342,398, 
1.6.20.     Appl.,    15.7.16. 

A  carbonaceous  electrode  comprises  a  shell  provided 
with  an  axial  channel  with  an  undulatnry  surface. 
The  channel  is  filled  with  a  core  united  to  the 
shell.— J.  S.  G.  T. 

Mercury-vapour  lamp.  M,  J.  Cornu.  U.S. P. 
1 ..!  13,037,  8.6.20.    Appl.,  5.1.18. 

See  E.P.  129,022  of  1917;  J.,  1919,  622  a. 


Ill— TAR  AND  TAR  PRODUCTS. 

Benzene  and  toluene;  Uigh  temperature  reactions 

of  .     S.  F.  Dufton  and  J.   W.  Cobb.     Inst. 

Eng.,  June,  1920.     Gas  J.,  1920,  150,  588— 

lit  s/i  sf.  and  toluene  at  varying  partial  pressures  in 
atmospheres  of  nitrogen,  hydrogen,  or  methane 
lassed  over  a  column  of  hot  coke  in  a  silica 
tube  so  as  to  approximate  to  conditions  obtaining 
in  the  carbonisation  of  coal.  The  time  of  contact 
was  10 — 15  sees.  The  gases  leaving  the  tube  were 
cooled  to  condense  liquid  and  solid  products,  while 
the  gas  was  collected  for  analysis.  Tho  principal 
reaction  of  benzene  was  condensation  to  diphenyl, 
and  it  was  appreciable  at  500°  C.  in  an  inert  a 
phcr.\     At  750°  it  was  more  extensive,  and  further 


condensation  to  diphenylbensene  commenced.  At 
980  free  carbon  was  produced.  The  diphenyl  coa- 
denaation    was    shown  to    be    reversible    3CfH.*± 

* '  1 1    C,B        II.,    thus    accounting    for    tho    relative 

stabuitj   of  benaene  at  BOO    in  an  atmosphere  of 
hydrogen   or   coal   gas.     in   an   inert    atmosphere 
toluene  exhibited  ■  molecular  condensation  at  6 
giving  stilli.no  and  an  oil,  possibly  ditolyl.    At  750° 
the    reaction    was    more   extensive    and    complex 
naphthalene,     diphenyl,     and     anthracene     being 

identified    in    the    product.     Tl tensati 

were  inhibited  by  the  presence  oi  an  atmosphere  ol 
hydrogen  which,  howet  1  decomposition  of 

the  toluene  bj  the  elimination  oi  the  side  chain:  — 
0.H  .('II,  :  II,. •cm,  cii:  This  reaction  was 
shown  to  be  reversible  by  experiments  in  an  atmos- 
phere of  methane.     Xylene  and  cresol   in   hydrogen 

\ielded  tolucno  and  benaene,  and  thence  thedecom- 
ion  products  of  these. — H.  J.  H. 

Naphthalene;  Thermal  analysis  of  the  products  of 

nitration    of .      Pascal.      Bull   Soc.    Chim., 

1920,  27,  388—408 

A  study  of  the  melting-point  curves  of  the  various 
binary  ami  ternary  mixtures  of  nitronnphthalene, 
1.6-  and  1.8-dinitronaphthalenes,  and  1.3.5-,  L.8.S-, 

1.3.5-,  and  1.4.5-trinitronaplilhaleiies.  The  results 
are  applied  to  the  analysis  of  the  industrial  pro- 
diets  of  nitration  of  naphthalene.  In  products 
containing  a  percentage  of  nitre  ponding 

to  dinitronaphthalene,  points  of  arrest  in  the  cool 
ing  curve  noted  at  90°  C.  and  50°  C.  indicate  the 
simultaneous     presence     of     nitro-     and     trinitro- 
naphthalene. — W.  (1. 

See  also  pages  (a)  507,  Nitrogen  in  tar  (Parker). 
526,  Chlorobenzenes  (Meunier).  528,  Nitration  of 
nitrotoluene  and  xylene  (Marqueyrol  and  others). 

Patents. 

Methyl  derivative!  of  arylamino  compounds:  Pro- 
duction of  .       A.   Mailho.       E.P.    124,219, 

11.3.19.     Conv.,  21.4.17. 

.Mono-  and  di-methylated  arylamines  are  obtained 
by  passing  a  mixture  of  the  vapours  of  an  arylamine 
and  methyl  alcohol  over  a  suitable  catalyst,  prefer- 
ably precipitated  alumina,  at  350° — 400°  C.,  con- 
densing the  product,  and  separating  the  methyl- 
ated bases  from  the  condensed  liquid.  The  catalyst 
may  be  spread  on  trays  arranged  in  a  series  of 
tubes  built  into  a  suitable  furnace,  and  when  ex- 
hausted it  can  be  regenerated  by  calcination  in 
air.  The  mixture  of  mono-  and  di-inethylamines 
produced  by  this  process  may,  if  desired,  be  con- 
verted entirely  into  the  dimethylated  base  by  pass- 
ing the  vapour,  mixed  with  a  further  quantity  of 
methyl  alcohol,  a  second  time  over  the  catalyst. 
Examples  are  given  of  the  preparation  of  the  mo  inl- 
and di-methyl  derivatives  of  aniline,  toluidines, 
xylidines,  and  naphthylamines. — G.  F.  M. 


IV.— COLOURING  MATTERS  AND  DYES. 

Photographic  sensitisers.     Barbier.     See  XXI. 

Patents. 

lh/fstuff  [;  Production  of  a from  petroleum]. 

H.  A.  Frasch.    U.S. P.  1,323,263,  2.12.19.    Appl., 

23.0.17. 

The  product  obtained  by  treating  petroleum  or  its 
distillates  with  inorganic  acids,  such  as  sulphuric 
acid,  e.g.,  sludge  or  sludge  coke,  after  suitable 
treatment  to  remove  acid,  is  exposed  to  the  action 
of  a  halogen  in  tho  presence  of  an  oxidising  agent, 
e.g.,  to  sodium  hypochlorite  solution  or  aqua  regia. 
On  neutralising,  a  precipitate  ("  petracin  B  ")  is 
formed,  and  is  separated  from  the  solution,  which 
contains  a  soluble  product  ("  petracin  A  ").     The 
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latter  in  acid  solution  is  a  direct  yellow  dye  for 
wool  and  silk.  "  Petracin  B  "  when  heated  with 
nitric  acid  and  treated  with  alkali  gives  a  product 
which  dyes  cotton,  wool,  and  silk  orange  to  dark 
brown. — L.  A.  0. 

[Azo]  dyes  capable  of  being  diazotised.  A.  Sched- 
ler,  Assr.  to  Soc.  of  Chem.  Ind.  in  Basle.  U.S. P. 
1,342,134,   1.6.20.     Appl.,  27.12.19. 

A  tetkazo  compound  obtained  by  diazotising  a 
3.3'-diamino-diarylmethane  is  coupled  in  alkaline 
solution  with  two  mols.  of  2-aniino-o-hydroxy- 
naphthalene-7-sulphonic  compounds  which  contain 
a  further  diazotisable  amino  group. — A.  J.  H. 


V— FIBfiES;    TEXTILES;    CELLULOSE; 
PAPEfi. 

Wool  and  vegetable  fibres;  Analysis  of  mixtures  of 

.      P.    Krais   and   K.    Biltz.      Text.-Forsch., 

1920,  2,  24.     Chem.-Zeit.,  1920,  44,  Rep.,  164. 

Fidrb  mixtures  containing  artificial  silk  cannot  be 
analysed  by  treatment  with  caustic  soda,  since  vis- 
cose silk  loses  7%  and  cuprammonium  silk  6%  in 
weight.  The  artificial  silk  can  be  dissolved  by 
treating  0-2— 0"5  g.  of  the  mixture  twice  for  i  hr. 
with  10  c.c.  of  a  1  %  ammoniacal  copper  oxide 
solution  (sp.  gr.  0'925),  prepared  by  passing  air 
for  2 — 3  days  through  copper  turnings  covered 
with  ammonia  solution  (sp.  gr.  0'905).  The  un- 
dissolved wool  is  then  washed  once  with  concen-  j 
trated  ammonia  solution,  once  with  10%  ammonia 
solution,  three  times  with  water,  treated  for  1  hr. 
with  10%  hydrochloric  acid,  washed  with  cold  and 
then  with  hot  water  till  neutral,  dried  at  110°  C, 
and  weighed.  Wool  so  treated  loses  about  0'42%  by 
weight. — A.  J.  H. 

Bast  fibres;  New  reaction  for  differentiation  of  the 

structure  of  .     Haller.     Text.-Forsch.,  1920, 

2,  22—24.     Chem.  Zentr.,  1920,  91,  II.,  652. 

Bast  fibres  after  several  hours'  immersion  in  an 
acidified  10%  stannous  chloride  solution  are  thor- 
oughly washed  and  treated  with  a  10%  gold  chloride 
solution,  whereby  they  become  brown  and  then 
brownish-red.  The  coloration  is  confined  to  the 
separating  surfaces  between  the  bast  fibre  cells. 
The  reaction  can  be  applied  to  jute,  hemp,  flax, 
and  typha.  The  cuticle  of  cotton  fibres  also  has 
an  affinity  for  stannous  chloride. — A.  J.  H. 

Textile  fibres;  Influence   of  atmospheric   exposure 

on .     A.  J.  Turner.     J.  Soc.  Dyers  and  Col., 

1920,  36,  165—173. 

Light  has  the  greatest  destructive  influence  on 
aircraft  fabrics.  Wave  lengths  >  3600  A.U.  have 
no  action.  Moisture  has  no  influence  except  that 
it  aids  fungoid  and  becterial  action,  which  in  cer- 
tain climates  becomes  important.  Coarse  yarns 
resist  the  action  of  light  better  than  fine  ones. 
Fabrics  waterproofed  with  basic  aluminium  acetate 
withstood  weathering  better  than  those  proofed 
with  oil,  cuprammonium  solution,  or  bitumen.  The 
strength  of  weathered  cotton,  linen,  jute,  and  silk 
generally  decreased  with  increasing  humidity.  A 
pigment  varnish  containing  cellulose  acetate,  iron 
hydroxide,  and  lampblack  was  most  effective  in  re- 
ducing deterioration  by  weathering. — A.  J.  H. 

Wool  and   cloth;  Effect   of  atmospheric  action  on 
.   K.Wagner.   Farber-Zeit.,  1920,  31,  52— 53. 

Soaik  soft  woollens  that  had  been  exposed  to  atmo- 
spheric conditions,  then  re-dyed  in  a  neutral  salt 
bath,  became,  after  drying,  very  stiff  and  brittle, 
the  original  "  handle  "  being  completely  lost.  The 
material  appeared  as  though  it  had  been  heavily 
6ized   or  covered  with  a  glass-like  substance,   and 


in  the  dye-bath  had  a  slippery  "  handle."  Similar 
effects  were  observed  on  steeping  wool  in  caustic 
soda  solution.  By  dyeing  in  an  acid  bath  the 
"  handle  "  of  the  material  was  satisfactory,  but  the 
portions  exposed  most  to  the  sun  dyed  a  darker 
tone.  The  colloidal  nature  of  the  wool  on  the 
portions  most  strongly  attacked  in  the  dye-bath 
points  to  the  breaking  down  of  the  protein  mole- 
cule, the  decomposition  being  increased  by  traces 
of  alkali.  The  acid  of  the  dye-bath  prevents  the 
solution  of  the  attacked  wool  by  its  action  as  a 
coagulating  agent.  The  acid-treated  wool  is  little 
inferior  to  chromed  wool  in  durability. — L.  L.  L. 

Cellulose;    Constitution    of    .      I.      K.    Hess. 

Acetolysis    of    rthylcellulose.      K.    Hess    and    W. 
Wittelsbach.    Z.  Elektrochem.,  1920,  26,  232—251. 

It  is  suggested  that  the  molecule  of  hydrocellulose, 
for  which  the  name  celluxose  is  now  suggested, 
consists  of  a  dextrose  or  a  cellobiose  molecule  in 
which  the  hydroxyl  groups  are  etherified  by  dex- 
trose or  cellobiose  residues.  Of  the  various  possibili- 
ties, the  formula 
CH.(OX).CH.(OX).CH.(OX).CH.CH(OX).CH,OX, 

I—  — o  —  —I 

in  which  X  represents  the  residue 

-CH.CH(OH).CH(OH).CH.CH(OH).CH2OH, 

O 


is  in  closest  agreement  with  the  proportions  of 
cellobiose  acetate  (6'2  g.)  and  pentacetyldextrose 
(12  g.)  obtained  from  cellulose  (10  g.)  by 
acetolysis  (compare  Ost,  J.,  1906,  606).  The  dextrins, 
which  are  present  in  the  form  of  acetates  when  the 
maximum  proportion  of  cellobiose  acetate  is  not 
reached,  are  looked  on  as  mixed  partial  degrada- 
tion products  of  the  cellulose  molecule,  resulting 
from  the  removal  by  hydrolysis  in  a  variety  of  ways 
of  one  or  more  dextrose  or  cellobiose  residues. 
Experiments  on  the  acetolysis  under  very  mild 
conditions  of  ethylcellulose  uniformly  confirmed  the 
deduction  from  the  above  formula  that  when 
degradation  has  proceeded  sufficiently  far,  the 
ethoxy  number  of  the  ethyldcxtrin  acetates  pro- 
duced should  be  less  than  that  of  the  ethyldextrose ; 
this  result  is  not  explained  by  the  older  formulae. 
The  marked  difference  between  cellulose  and  its 
derivatives,  e.g.,  nitrate,  acetate,  and  the  products 
obtained  by  the  action  of  acids,  alkalis,  or  zinc  or 
copper  ammonium  compounds  is  accounted  for  by 
considering  such  derivatives  to  be  derived  from  the 
above  formula,  whilst  cellulose  consists  of  a  number 
of  such  molecules,  united  through  residual 
affinities  of  hydroxyl  groups.  The  disintegrating 
effect  of  the  agents  named  is  due  to  their  competi- 
tion for  these  residual  valencies.  It  is  also  sug- 
gested that  the  physical  characteristic  of  cellulose 
as  a  hollow  fibre  is  reproduced  in  the  arrange- 
ment of  the  celluxose  molecules  in  the  cellulose 
complex,  and  that  this  complex  may  be  broken 
do%vn  by  mechanical  means,  e.g.,  in  the  case  of 
cellulose  which  has  been  subjected  to  prolonged 
beating  or  grinding;  the  product  thus  obtained 
represents  a  stage  of  disintegration  approaching 
the  less  profound  of  those  produced  chemically. 
Similar  considerations  may  apply  to  the  molecules 
of  hemicelluloses,  protein,  and  caoutchouc  (cf. 
J.C.S.,  Aug.).— J.  K. 

Celluloses;  Purification  of .     Action  of  alkaline 

earths  on  their  incrustations  and  on  hydro-  and 
oxy-celluloses.  C.  G.  Schwalbe  and  E.  Becker. 
J.  prakt.  Chem.,  1919,  100,  19—47. 
The  action  of  the  hydroxides  of  calcium,  strontium, 
and  barium  and  of  magnesium  oxide  on  a  number 
of  hydro-  and  oxy-celluloses  has  been  investigated, 
the  experiments  generally  being  carried  out  at  the 
boiling  points  of  the  solutions  under  the  ordinary 
pressure.       Under    these    conditions,    hydro-    and 
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laloaea  behave  -  mixture!  "i  oelfulosea  uid 
their  degradation  products.  In  the  cases  of  hydro- 
celluloses  from  cotton  or  From  « I.  1 1 1 1 -  de 

Hon  products  arc  present  in  amounts  varying  from 

24  tn  M  OxycelluJose  prepared  bj    the 

of  bleaching  powder  contains  about  60      of 
ore    ••■Iluli-.'    and  ipparently    oxidised 

•  on     products       Sulphite-cellt  ontain 

oellulose-doxtrins,  either  from  tin-  original  material 
or  formed  during  the  process  of  boiling;  t  li- 
I   bj    boiling  with  line,       A  vari 
cellulose    which    is    practically    without     reducing 
bained  bv  the  action  of  boiling  milk  ol 
lime  on    sulphite-celluloses  or   on    hydro-   or   0x3 
celluloses.    Sulphite  wood  celluloses  lose  up  to  50 
of  their  pentosan  content  when  boiled  with  milk  of 
ana  the  methyl  cum, 'in   is  also  diminished, 
sometimes  to  a  considerable  extent:    the   residue, 
however,   Mill    contains    pentosans   in   wry  stable 
combination.       Treatment  with   lime  dissolves  bnl 
little  from  Boda  ligno-celluloses,  sim  Irulose- 

dextrins  which  may  be  present  are  dissolved  during 
tlic  dulling  with  alkali.  Products  which  are  closely 
similar  to  cotton  cellulose  are  readily  obtained  bj 
tho  treatment  of  wood  celluloses  with  boiling  milk 
of  limp,  ami  this  is  particularly  the  case  with 
bleached  sulphite-celluloses.     The  material  is  woolly 

in  appearance  and  touch,  and,  in  the  form  of  paper, 
greater  absorptive  capacity   than  tho  un- 
i  material. — H.  W. 

Wood;  Distribution  of  certain  chemical  constants 

of over  itt  proximate  constituents.     W.   11. 

Dore.    J.  ind.  Km:.  Chem.,  1920,  12,  472— 47G. 

Anni-T  one-half  of  the  furfural-yielding  groups  in 

ri'ihv I  (Si  nrens)  arc  associated  with 

Dolose,  but  only  a  small  amount  with  the 
lignin  ;  the  portion  present  as  true  pentosan  is 
bydrolysed  and  removed  during  chlorination.  Tho 
groups  yielding  acetic  acid  are  associated  partly 
with  the  cellulose,  much  less  so  with  the  Lignin, 
whilst  a  small  amount  appears  to  he  detached  from 
either.  The  methoxv  groups  aro  associated  wholly 
with  the  lignin.— W."  P.  S. 

'-'  analysis    of    coniferous    . 

W.    If.    Dore.        J.    Tnd.    Eng.   Chem.,    1920,    12, 
476—  179. 

A  sciieme  of  analysis  described  previously  (J.,  1919, 
496  a)  is  modified  in  order  that  the  sum  of  the 
various  constituents  shall  account  for  practically 
all  the  material  of  coniferous  woods.  The  deter- 
minations made  are:  loss  on  drying  at  100  O., 
(6  hrs.'  extraction),  alcohol  extract 
(6  hrs.).  cellulose,  lignin.  soluble  pentosans, 
mannnn,  and  galactan.  The  alcohol  extract  is 
determined  on  tho  material  already  extracted  with 
oe:  cellulose  is  determined  in  the  extracted 
material  h  .  tnd  Walter's  method  (J.,   101s!, 

132  t).  and  lignin  by  digestion  with  72%  sulphuric 
arid.  Soluhle  pentosans  are  determined  in  the 
chlorination  liquor  from  the  cellulose  determination, 
and  mannan  and  galactan  on  separate  portions  of 
the  raw  material,  the  mannan  being  determined  bv 
Schorger's  method  (J.,  1917.  1003).  In  the  CS 
redwood,  yellow  pine,  and  sugar  pine,  the  sum  of 
natituents  determined  bv  the  above  methods 
amounts  to  slightly  over  100%".— W.  P.  S. 

NUrocrlluloses.    Duclaux  and  Wollman.    See  XXII. 

Patents. 

<i6(t  fibres;   Treatment   of  .       Gillett  et 

Assees.    of    C.    Schwartz.       E.P.    136,568, 

12.  i  nv.,  13.12.18. 

Paw,  bleached,  or  mercerised  vegetable  fibres  are 

treated  at  0°— 25°  C.  with  a  solution  of  cellulose  in 

nitric  acid  of  not  less  than  65%  for  not  more  than 


1  hr.  without  tension,  and  then  washed.  The  fibres 
thus  coated  with  nitrated  cellulose  resemble  wool, 

ami  ma\  be  illicitly  dyed  with  baric  dyes.  De- 
nitration  is  unnecessary.  For  low-quality  fabrics 
suitable  cellulose  solutions  are  prepared  by  dis- 
solving -  it  *  1  and  bleached  wood 

pulp  or  cotton  waste,  or  1 1  n >  g.  of  hvdrocelluloso 
in  LOOO  g.  ut  Bl  nitric  acid  at  15°— 20°  ('.  and 
adding   112  g.   of  water,  or  by   tn  !l  g.  of 

,  1  llulose  for  '-'  hrs,  with  76 
acnl,    then   expressing    160  g.   of   the   acid, 
adding  nitrii   acid,  and  dilut ing  with 

1  l'i  g.  of  water.    For  high-quali  1  ■  solution 

oi  .'iii  g,  01   mercerised  cellul in   1000  g.  of  83% 

nitric  acid,  subsequently  diluted  with  360  g.  of 
water,  is  used.  The  t  real  incut  does  mil  impair  the 
strength  of  tho  fabric  and  print  effects  may  be 
obtained. — A.  J.  H. 

Textile  fabrics;  ^Yaterproofing  .       L.   Meyer. 

t.  I'.  809,131,  24.5.18. 

In  waterproofing  fabrics  with  soap,  and  subsequent 
lent   with   fats   and  solutions  of  metal  salts, 
BOap   is  economised   by   using  it  in   the  form  of  a 
lather.— C.   A.   M. 

in   fabrics;  Increasing  the  impermeability  af 

-togas.    W.  Doutsch.    G. P.  309,201,  14.11.16. 
Conv.,  11.11.16. 

Balloon  fabrics  aro  impregnated  with  aqueous 
solutions  or  suspensions  of  soaps,  fats,  fatty  acids, 
or  fatty  acid  salts,  and  then,  with  or  without  subse- 
quent treatment  with  aluminium  acetate,  dried  in 
the  air  at  the  ordinary  or  higher  temperatures. 

— C.  A.  M. 

Fibrous   material  for   surgical   dressings.     S.   von 
Kapff.    G.P.  318,517,  26.7.17. 

The  material  consists  entirely  or  chiefly  of  wool 
which  has  been  treated  with  chlorine.  The  wool 
may,  for  example,  be  treated  for  a  few  minutes  in 
a  cold  bath  of  sulphuric  acid  of  1° — 3°  B.  (sp.  gr. 
T007 — 1021),  and  then  repeatedly  for  periods  of 
15  min.  in  a  clear  solution  of  bleaching  powder  (1  1. 
of  solution  of  sp.  gr.  101.1  per  kg.  of  wool),  and 
subsequently  rinsed  in  water.  The  chlorinated 
wool  can  absorb  much  more  moisture  than  cotton 
without  feeling  wet,  and  even  when  thoroughly 
saturated  with  liquid  remains  open,  loose,  and  per- 
meable to  air. 

Acidity   of   sulphite    liquor;   Apparatus   for   regu- 

lating  the  and  other  like  purposes.     J.  B. 

Crandon,   Assr.  to  Crandon   Manufacturing  Co. 
U.S. P.  1,341,361,  25.5.20.     Appl.,  12.8.18. 

An  electric  current  is  passed  through  the  solution 
and  through  an  electric  heating  device,  thereby 
operating  a  device  for  controlling  the  addition  of  a 
neutralising  agent  to  the  solution. — A.  J.  H. 

Paper,   cardboard,   and  the   like;  Production  of  a 

paste  for  the  manufacture  of .  C.  O.  Lottero. 

U.S. P.  1,311,991,  1.6.20.     Appl.,  31.8.18. 

Pu'itt  pulp  is  obtained  from  the  roots  of  the  lucerne 
(Miilicago  sativa)  or  similar  plants  by  drying, 
sifting,  washing,  macerating  for  about  8  days  in 
tho  presence  of  limo,  grinding,  and  mixing. 

—A.  J.  H. 

Paper,  fabrics,  etc.;  Sizing  and  impregnating  

with  glue,  casein,  etc.  Exportingenieure  fur 
Papier-  u.  Zellstofftechnik.  G.P.  (a)  291,228 
and  (b)  291,229,  8.7.15. 
(a)  An  addition  of  sodium  hydroxide  (2%)  or  of 
lactic  acid  (30%  on  the  weight  of  tho  dry  glue)  is 
made  to  gluo  solution  to  increase  its  penetrative 
power,  (a)  Methylformamide  (about  2%  on  the  dry 
glue)  is  used  to  harden  the  glue  or  casein. — C.  A.  M. 
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Paper;   Sizing   of  - by   means   of   mixtures   of 

colloidal  substances  with  water-glass.    M.  Miiller. 
G.P.  317,948,  20.7.17. 

The  sizing  agents  are  precipitated  partly  or  com- 
pletely by  the  addition  of  acids  or  acid  salts, 
especially  aluminium  compounds,  prior  to  the  addi- 
tion of  the  mixture  to  the  paper  stock.  Substances 
which  increase  the  stability  and  have  filling  or 
sizing  properties,  or  filling  materials  or  colouring 
matters  in  the  form  of  emulsions,  may  also  be  in- 
troduced.— C.  A.  M. 

Paper;  Manufacture  of  dense,  strong  .     C.  G. 

Schwalbe.      G.P.    319,826,    27.4.18.      Addn.    to 
303,498. 

Pasty  materials,  obtained  by  treating  waste  paper 
or  cellulose  with  chlorine  and  water,  followed  by 
grinding  with  water,  are  incorporated  with  paper 
pulp.— W.  J.  W. 

See  also  pages  (a)  517,  Alkali  silicate  (G.P. 
318,516);  Aluminium,  compounds  (G.P.  319,420  and 
319,521).  519,  Acetylcellulose  films  (G.P.  297,955). 
524,  Grain.  (G.P.  318,701).  529,  Pyroxylin  solvent 
(U.S. P.  1,341,710). 


VI— BLEACHING;  DYEING;  PRINTING; 
FINISHING. 

Tussar  silk;  Black  dyeing  of .  J.  P.  Srivastava. 

J.  Soe.  Dyers  and  Col.,  1920,  36,  173—177. 

In  the  degumming  of  genuine  Tussar  silk  the  loss 
of  weight  with  boiling  water  is  15 — 18%  and  by 
treatment  with  alkalis  and  acids  about  20%.  Silk 
degummed  with  boiling  water  alone  gave  the  best 
dyeing  results  with  all  classes  of  dyestuffs.  Direct, 
acid-chrome,  and  logwood  colours  gave  satisfactory 
results.  With  acid  dyes  the  lustre  was  impaired, 
whilst  sulphur  blacks  gave  very  poor  dyeings 
having  no  lustre. — A.  J.  H. 

Dyeing   "  polished  "   cotton  thread.       A.    Winter. 
Farber-Zeit.,  920,  31,  121—123. 

The  yarn  is  treated  before  dyeing  by  the  usual 
methods.  Yarn  dyed  with  natural  dyes  has  a 
pleasing  bloom  and  "  handle  "  and  soft  tone.  For 
black,  logwood  used  with  fustic  on  an  iron  or 
copper  mordant  is  especially  suitable.  Direct  black 
dyes  can  also  be  used  with  logwood,  tannin,  and 
iron  acetate.  The  dyed  cotton  is  finished  by 
treatment  with  a  paste  made  thus :  300  g.  of 
"  diastafor  "  is  allowed  to  react  with  20  kg.  of 
potato  starch  and  the  action  stopped  at  a  suitable 
point  by  heating;  500  g.  of  wax,  250  g.  of  paraffin, 
250  g.  of  tallow,  and  300  g.  of  borax  are  added,  the 
mixture  heated,  diluted  to  250  1.,  and  suitably 
coloured. — A.  J.  H. 


Patents. 


E.P. 


Dye   jigs.       J.    Gaston   and   H.    Rushton. 

139,971,  10.6.19. 
In  an  ordinary  dye  jig  a  cloth-stretching  roller, 
such  as  is  used  in  calendering  machines,  is  provided 
at  each  side  of  the  trough  and  rotated  in  the  de- 
sired direction  against  the  cloth  by  means  of  a 
chain  drive  or  equivalent  gearing  from  the  large 
roller  at  the  opposite  side. — L.  L.  L. 

Scowring,  washing,  crabbing,  and  otherwise  treat-    \ 

ing  textile  fabrics;  Machine  for  open  .      J. 

Yates  and  H.  Wilkinson.     E.P.  143,431,  21.7.19. 

The  fabric  passes  through  the  machine  by  way  of 
overhead  stretching  and  guide  rollers,  down  an  in- 
clined bed,  through  a  front  trough,  then  through  a 
rear  trough,  and  afterwards  between  a  constantly 
driven  drum  and  an  adjustable  pressure  roller 
situated  over  the  rear  trough,   which  is  provided 


with  perforated  steam  and  water  pipes  and  contains 
the  liquid  with  which  the  fabrics  are  treated. 

—A.  J.  H. 

Textiles,   skins,   and  other  materials;  Process  and 

apparatus  for  treatment  [impregnation]  of  

[with  liquids  under  vacuum].  P.  M.  Quas- 
Cohen,  M.  N.  Drucquer,  and  L.  A.  Levy.  E.P. 
143,443,  5.8.19. 

The  materials  are  passed  through  a  seal  consisting 
of  the  liquid  with  which  they  are  to  be  treated,  up- 
wards through  a  column  of  the  same  liquid  (the 
height  depends  on  atmospheric  pressure),  into  a 
vacuum  chamber,  and  then  downwards  through  the 
same  column  and  seal. — A.  J.  H. 

Silk;  Process  of  dyeing  raw  .     E.  L.  Maupai. 

U.S.P.  1,332,675,  2.3.20.    Appl.,  23.5.19. 
Untwisted  silk  threads  are  treated  to  harden  the 
natural  gum  or  ceraeeous  matter,  then  dyed,  and 
the  gum  or  ceraeeous  matter  subsequently  removed. 

— L.  L.  L. 

Yarn-treating  mechanism.     W.  J.  Going.     U.S.P. 
1,333,481,  9.3.20.     Appl.,  8.11.17. 

Liquid  is  forced  through  a  tubular  yarn  rack  with 
yarn  supports,  which  conduct  the  liquid  from  the 
rack.  Detachable  means  are  provided  to  prevent 
the  yarn  from  floating  off  the  supports. — L.  L.  L. 

Dyeing  of  fibres  and  fibre  products;  Process  and 

apparatus   for   electrical   treatment   in   the   

and  the  dyestuffs  and  the  product  resulting  there- 
from..    J.  E.  Bloom.     U.S.P.  1,333,700,  16.3.20. 
Appl.,  3.12.17. 
Fibres  and  fibrous  material  are  treated  in  solutions 
or  suspensions  of  dyestuffs  in  suitable  liquid  media, 
under  the  influence  of  an  alternating  current. 

— L.  L.  L. 

Yarn-treating  mechanism.       W.  J.  Going.       E.P. 
142,771,  8.3.20. 

See  U.S.P.  1,333, 4S1;  preceding. 


VII.— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Arsenic  in  sulphuric  acid;  Sapid  method  for  de- 
termination of .     A.  A.  Kohr.     J.  Ind.  Eng. 

Chem.,  1920,  12,  580—581. 

To  determine  arsenious  acid,  20  g.  of  acid  is 
diluted  with  water,  and  methyl  orange  added.  To 
the  solution  is  added  a  saturated  solution  of  sodium 
carbonate  until  only  a  very  faint  pink  colour  per- 
sists, after  which  2  g.  of  powdered  sodium  bicar- 
bonate is  added.  The  solution  is  diluted  to  250  c.c. 
with  water  and  titrated  with  iV/10  iodine  and 
starch,  a  blank  titration  being  made.  For  the  esti- 
mation of  quinquevalent  arsenic  20  g.  of  acid  is 
heated  at  105°— 110°  C.  for  1  hr.,  diluted  with  a 
small  amount  of  water,  and  saturated  sodium  car- 
bonate added  in  slight  excess,  phenolphthnlein 
being  used  as  indicator.  The  solution  is  boiled  and 
filtered.  To  the  filtrate  are  added  3  g.  of  powdered 
sodium  bicarbonate,  150  c.c.  of  concentrated  hydro- 
chloric acid  slowly  with  agitation,  and  1  g.  of 
potassium  iodide,  air  being  excluded.  After  agita- 
tation  and  standing  for  5  mins.  the  liberated 
iodine  is  titrated  with  iV/10  thiosulphate  and 
starch.  Copper  salts  interfere  with  the  deter- 
mination, but  are  usually  negligible.  If  present  in 
quantity,  the  amount  of  potassium  iodide  should 
be  increased.     (Cf.  J.C.S.,  Aug.)— W.  J.  W. 

Nitrogen  oxides;  Absorption  of by  dilute  nitric 

acid.     E.  K.  Rideal.     J.  Ind.  Eng.  Chem.,  1920, 

12,   531—538.     {Cf.   Partington  and   Parker,  J., 

1919,  75  T.) 

The    absorption    of    nitrogen    peroxide    by   dilute 

nitric  acid  in  presence  of  air  follows  a  uni-mole- 
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cular   law.      In    U'ltn'ous   solutions,    as    in    the   freak 

the  process  is  one  of  physical  solution 
■ad  depends  on  the  partial  pressure  of  the  nitrogen 
fe;   it    proceeds   most    rapidly  at   high   tem- 
peratures.    In  strong  acid  solutions,  on  the  other 
hand,  the  reaction  is  a  chemical  one  and  the  rate 
ot  absorption  depends  on  the  concentration  of  the 
sorption  proceeding  most  rapidly  at  low  tem- 
peratures.    The  point  of  inversion,  Le.,  where  ab- 
sorption is  independent  of  temperature,  is  at  about 
In      nitric  acid  concentration.     The  limitation  of 
nitric  acid  strength  to  til      in  towers  is  due  to  ra- 
il by  nitrous  anhydride,  the  equilibrium  con- 
stant  K  at  tins  stage  being  0S15.      IS.v   limiting  the 
amount    of    water    vapour,    and    agitation    with 
..titrations  above  01       are  obtainable, 
ndensed   ncid  separating   into   two  layers  of 
different  strengths-     Strong  nitric  arid  may  l><   pri 

by    suitable    refrigeration   of   a    mixture   of 
nitroKen  peroxide,  water  vapour,  and  oxygen. 

— W.  J.  W. 

,  hlori<     acid;     Production    of    from 

nne  and  water.     H.  D.  Gibbs.     J.  Ind.  Eng. 
Chem.,  1990,  12,  538—541. 
In  the  formation  of  hydrogen  chloride  from  chlorine 
and  water,  with  charcoal  as  a  catalyst,  at  low  tern- 
res,  influential  factors  arc  temperature,  re- 
ntrations  of  water  and  chlorine,  and  the 
nature  of  the  charcoal.    Carres  are  plotted  for  tem- 
peratures of  0°,  12°,  25°,  and  37'5°  C,  and  for  ratios 
of  water  to  chlorine  of  0: 1  ;  31:1  ;  6-2:1  ;  and  IL'' 1:1. 
With  two  varieties  of  charcoal,  a  maximum  hydro- 
gen ihlorido  production  of  31"   ,  falling  to  18%,  in 
WMl  mins.   was  obtained   in  one  case,  as  compared 
.  falling  to  7     ,  in  the  other.     (C/.  J.C.S., 
\     ;.)— W.  J.  W. 

Sodium  sulphate:  Manufacture  of without  sul- 
phuric acid.  //.  G.  Pollitz.  Chem.-Zeit.,  1920, 
41,  413—414. 

TnR  Hargrcaves-Robinson  process  (J.,  1919,  814  a) 
is  principally  lived  in  works  which  also  manufacture 
Beaching  powder.  There  is  complete  utilisation 
of  the  by-products  from  all  the  chemicals  used,  only 
calcium  carbonate,  which  can  again  be  brought  into 
the  circuit,  being  left.  The  extension  of  the  pro- 
ds  upon  discovery  of  new  methods  of 
utili.-ing  hydrochloric  acid  in  place  of  sulphuric 
acid.  In  a  recent  process  phosphates  are  decom- 
by  hydrochloric  acid,  the  hygroscopic  pro- 
perties (due  to  calcium  chloride)  of  superphosphates 
thus  manufactured  being  eliminated  by  the  addition 
of  a  small  amount  of  a  sulphate. — C.  A.  M. 

I  nium    sulphate;    Absorption   of   moisture   by, 

and  caking  of .     J.  T.  Sheard.     Gas  World, 

1920,  72,  642—643. 
Ammonium  sulphate  will  absorb  moisture  from  a 
damp  atmosphere  to  an  unlimited  extent,  whether 
it  contains  free  acid  or  not.  By  exposure  to  dry 
air  u  sample  containing  0"5%  free  acid  and  35% 
ire  was  dried  to  0'3%,  while  the  moisture  in 
rial  containing  0"16%  free  acid  was  reduced 
from  04%  to  0T  %  .  Both  neutral  and  acid  samples, 
which  have  been  allowed  to  absorb  moisture,  cake 
when  again  dried.  Results  obtained  after  treat- 
ment with  ammonia  to  remove  pyridine  (J.,  1920, 
332a)  showed  a  difference  as  regards  moisture  ab- 
sorption of  degree  only  from  that  of  untreated 
famplcs,  and  caking  occurred  after  drying  the 
treated  samples.  Neutralisation  of  ammonium  sul- 
phate with  alkalis  may  precipitate  traces  of  iron  in 
a  form  unaasimilable  by  soils. — W.  J.  W. 

.4m mo iiinm  phosphates;  Solubility  of  mono-  and  di~ 

.  (J.   If     Buchanan   and  G.   1$.   Winner.     J. 

Ind.  Eng.  Chem.,  1920,  12,  448—451. 

UoNOAKXONTTIM      phosphate:      100     grms.     of     a 
saturated  solution  between  3°  and  90°  C.  contains 


of  the  salt.  Diammonium  phos- 
phate L00  g.  of  a  saturated  solution  between  10° 
and  70°  C.  contains  36'5-r 0213*  g.  of  the  salt. 

— W.  P.  S. 

Sodium  hypochlorite ;  Formation  and  decomposition 

of  .    I'.  Giordani.     Rend.  Accad,  Sci.  Fis. 

Mat.  Napoli,  1919,  [ill.],  25,  138-  163. 
Tin:  formation  of  hypochlorite  iiuiii  chlorine  and 
sodium  hydroxide  ia  accompanied  by  dilatation, 
which  must  be  allowed  for  in  calculating  the 
amount  of  sodium  hydroxide  required  to  give  a 
hypochlorite  solutii t   definite  litre.     Perfectly 

neutral  sodium  hypochlorite  solution  rapidly  de- 
composes, and  m  practice  it  is  moat  convenient  to 
stop  the  action  of  the  chlorine  when  the  concentra- 
tion of  the  free  sodium  hydroxide  reaches  15%. 
(C/.  J.C.S.,  Aug.)— T.  11.  P. 

Ferrooyanidet;  Itecovery  of from  spent  oxide. 

t;    Grube  and  B.  Dulk.     Z.  angew.  Chem.,  1920, 

Si,  141—1  II. 
Tiik  material  investigated  by  the  authors  gave  on 
analysis:  7'8%  K4Fe  (CN)„  3H,0  ;  0'25%  NH4CNS; 
071  MI,  (free);  I  7  M 13  (combined) ;  3484%  8; 
and  263%  H,0.  By  treatment  with  slaked  lime 
and  subsequent  washing  with  water  calcium  fcrro- 
cyanide  is  obtained.  The  yield  increases  with  the 
quantity  of  lime  up  to  a  maximum  with  10%, 
beyond  which  it  diminishes  owing  to  the  forma- 
tion of  an  almost  insoluble  double  salt  2CaFe204, 
Ca,Fe(CN),,xH,0.  The  most  favourable  tempera- 
ture for  the  reaction  is  50°  C.  Below  this  the 
reaction  velocity  is  too  slight,  while  at  higher  tem- 
peratures thiocyanate  is  produced  and  the  yield  of 
ferrocyanido  rapidly  diminishes  between  70°  and 
80°  C.  The  lixiviated  mass  may  retain  1 — 2%  of 
insoluble  ferrocyanido  produced  by  interaction  of 
ferric  hydroxide,  calcium  hydroxide,  and  calcium 
ferrocyanido  and  the  formation  of  the  double  salt 
referred  to.  This  salt  may  be  decomposed  by 
means  of  hydrogen  sulphide  and  the  yield  of  ferro- 
eyanide  correspondingly  increased.  A  similar  ad- 
vantageous effect  is  obtained  by  air  blowing. 

-W.  J.  W. 

Chlorides;  Titration    of    certain  with  silver 

nitrate,  using  potassium   chromnte  as  indicator. 

II.  W.  Bolam.    Chem.  News,  1920,  120,  292. 

Barium  and  other  elements  which  yield  chromates 
less  soluble  than  silver  chromate  interfere  with  the 
titration  of  a  chloride  unless  the  quantity  of  potas- 
sium chromate  added  is  more  than  sufficient  to  pre- 
cipitate the  barium  etc.  which  may  be  present. 

— W.  P.  s. 

Arsenites  of  lithium  and  potassium.  F.  A.  H. 
Schreinemakers  and  W.  C.  de  Baat.  Rec.  Trav. 
Chim.,  1920,  39,  423—428. 

Lithium  forms  one  arsenite,  LiAsO,,  and  potassium 
forms  two  arsenites,  K3As40,  and  K0As40„,12H,0, 
all  of  which  are  soluble  in  water  without  decomposi- 
tion.—W.  G. 

Carbon  monoxide;  Electromotive  activity  of  . 

K.  A.  Hofmann.  Ber.,  1920,  S3,  914—921. 
Ln  an  open  circuit  carbon  monoxide  reacts  with 
alkali  hydroxide  in  the  presence  of  copper,  to  yield 
carbonate,  very  little  formate,  and  mere  traces  of 
oxalate  and  hydrogen;  in  a  closed  circuit  tho 
hydrogen  is  oxidised  to  water  by  the  oxygen 
liberated  at  the  opposite  pole.     (Cf.  J.C.S.,  Aug.) 

— H.  W. 

Catalysis  of  oxyhydrogen  gas  by  palladium  mixed 
crystals.     G.  Tammann.     Z.  anorg.  Chem.,  1920, 

III,  90—96. 

Kxi'krimknts  were  made  with  palladium-silver  and 
palladium-gold  alloys,  containing  from  0  to  100% 
Ag  and  Au  respectively,  to  determine  the  influence 
of  the  composition  of  the  alloy  on  the  temperature 
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at  which  catalysis  of  a  hydrogen-oxygen  mixture 
(prepared  by  the  electrolysis  of  caustic  soda  solu- 
tion) commences  and,  on  cooling,  ceases.  The  cata- 
lyst in  each  case  was  in  the  form  of  thin  wire, 
wound  in  a  close  spiral.  With  pure  palladium 
catalysis  started  at  145° — 163°  C,  and  ceased  at 
35° — i0°  C.  With  increasing  silver  content,  in  the 
Pd-Ag  series,  both  temperatures  rose  slowly  up  to 
80%  Ag,  at  which  point  there  was  a  sudden  rise  to 
370° — 380°  C.  (commencement  of  catalysis)  and 
270° — 276°  C.  (cessation  of  catalysis).  In  the  Pd-Au 
series  there  was  little  change  from  0  to  70%  Au, 
then  a  rapid  rise  in  the  limiting  temperatures  from 
70  to  100%  Au.  The  temperature  at  which  cata- 
lysis starts  depends  on  the  rate  of  distribution  of 
heat  through  the  catalyst  and  hence,  to  a  marked 
degree,  on  the  form  of  the  catalyst.  With  a  wire 
spiral  catalysis  begins  at  a  lower  temperature  than 
with  a  compact  mass  of  wire.     (Cf.  J.C.S.,  ii.,  422.) 

— E.  H.  R. 

'Bromine  chloride;  its  combination  with  ethylene. 
M.  Delepine  and  L.  Ville.  Comptes  rend.,  1920, 
170,  1390—1392. 

The  behaviour  of  a  solution  of  chlorine  in  bromine 
towards  ethylene,  the  main  product  being  chloro- 
bromoethane,  is  given  as  strong  evidence  in  favour 
of  the  existence  of  a  bromine  chloride. — W.  G. 

Sulphur;  Detection  of  arsenic  in .     H.  S.  and 

M.   D.   Davis.       J.   Ind.   Eng.   Chem.,  1920,   12, 
479—480. 

A  method  proposed  by  Schaeppi  (extraction  of 
arsenic  sulphide  from  the  sulphur  by  means  of  hot 
dilute  ammonia  and  determining  the  arsenic  in- 
directly by  weighing  the  silver  sulphide  produced 
when  the  neutral  solution  is  treated  with  silver 
nitrate)  is  untrustworthy,  owing  to  the  fact  that 
sulphur  is  appreciably  soluble  in  ammonia  and 
yields  a  precipitate  of  silver  sulphide.  Reliable 
results  are  obtained  when  the  sulphur  is  oxidised 
with  bromine  and  nitric  acid  and  the  residue  tested 
by  the  Gutzeit  method. — W.  P.  S. 

See  also  pages  (a)  524,  Dextrose  and  hydrocyanic 
acid  (Bougault) ;  Phosphate-carbonate  mixtures 
(Windisch  and  Dietrich).  528,  Nitrates  (Faber  and 
Stoddard).  529,  Conductimetric  titrations  (Kolt- 
hoff).     530,  Nitrates  (Harvey). 

Patents. 

Sulphuric  acid;  Method  of  producing  and  purifying 
.  P.  Haeseler,  Assr.  to  The  Liberty  Labora- 
tories, Inc.  U.S. P.  1,341,462,  25.5.20.  Appl., 
25.9.18. 

A  substance  containing  sulphur  dioxide  is  allowed 
to  react  with  a  reducible  compound  of  selenium, 
containing  oxygen,  access  of  free  oxygen  being  pre- 
vented.—W.  J.  W. 

Sulphuric  acid;  Process  of  making  .       E.  L. 

Larison.   U.S. P.  1,342,024,  1.6.20.  Appl.,  25.8.19. 

Gloveb  tower  gases  are  passed  through  a  series  of 
packed  towers  in  which  the  most  favourable  tem- 
perature is  maintained  by  circulation  of  weak  acid, 
wherebv  the  sulphur  dioxide  is  completelv  oxidised. 

— W.  J.  W. 

Hydrogen  and  nitrogen  [for  synthesis  of  ammonia] ; 

Manufacture   of   mixtures   of  - .     J.   Harger. 

E.P.  142,874,  28.11.17. 

Coal  of  high  nitrogen  content  and  containing  little 
sulphur  is  mixed  with  a  paste  of  iron  oxide  and 
calcium  carbonate  and  coked  in  the  upper  portion 
of  a  double  producer.  Below  this  is  a  gas  pro- 
ducer proper,  fed  with  hot  coke  from  the  pre- 
liminary producer,  into  which  steam,  air,  and 
oxygen  are  blown,  the  temperature  being  kept  at 
650° — 850°  C.  The  gaseous  mixture  of  hydrogen, 
nitrogen,  carbon  monoxide,  and  carbon  dioxide  is 
passed  over  limestone  or  magnesia  to  remove  sul- 


phur, mixed  with  steam,  and  passed  over  a  catalyst, 
such  as  iron  oxide,  whereby  the  carbon  monoxide  is 
converted  into  dioxide,  and  carbon  bisulphide  into 
hydrogen  sulphide,  which  is  later  removed  by  pass- 
ing over  heated  iron  oxide,  traces  of  carbon 
monoxide  being  eliminated  by  addition  of  air  and 
employment  of  a  catalyst  (J.,  1919,  577  a).  After 
compression  of  the  mixed  gases  to  condense  steam 
they  are  blown  into  towers,  in  which  they  are 
treated  with  ammonia  and  water,  the  carbon  di- 
oxide being  converted  into  ammonium  bicarbonate. 
Ammonia  and  calcium  sulphate  may  be  used  as  ab- 
sorption mediums.  The  gases  are  freed  from 
oxygen  in  a  tower,  compressed  to  100 — 150  atm., 
and  the  water  separated  utilised  to  remove  traces 
of  ammonia  from  the  circulating  gases  in  the  syn- 
thetic ammonia  plant.  The  mixed  gases  are  washed, 
passed  through  caustic  alkali  solution,  and  then 
solid  caustic  alkali,  heated,  and  conducted  to  the 
plant  for  production  of  svnthetic  ammonia. 

— W.  J.  W. 

Ammonia;  Synthetic  production  of  ■ — —  [and  esti- 
mation of  ammonia  in  the  gases].  E.  K.  Pudeal 
and  A.  G.  Tarrant.     E.P.  143,341,  10.3.19. 

The  gases  are  passed  into  an  absorption  apparatus, 
through  which  distilled  water  circulates  at  a  fixed 
rate,  by  means  of  a  control  valve  and  a  flow  meter ; 
the  latter  may  consist  of  a  constricted  tube  the  ends 
of  which  are  in  communication  with  a  liquid  such 
as  aniline,  the  rate  of  flow  being  indicated  by  an 
index  scale.  The  ammonia  solution  from  the  ab- 
sorber flows  through  an  electrolytic  cell  with  suit- 
able electrodes  in  which  its  electrical  conductivity 
is  measured.  The  rates  of  flow  of  the  gases  and  of 
the  absorbent  must  be  adjusted  as  necessarv. 

— W.  J.  w. 

Sodium    monochromate;    Transforming    into 

bichromate  or  chromic  acid.  Soc.  Ind.  de  Prod. 
Chim.  E.P.  131,289,  6.8.19.  Conv.,  13.8.18. 
(fif.  J.,  1919,  253  a.) 
Carbon  dioxide  is  passed  into  sodium  mono- 
chromate solution  at  30°  C,  the  precipitated 
sodium  bicarbonate  is  separated,  and  the  filtrate  is 
boiled  and  treated  with  slaked  lime  to  convert  the 
sodium  bichromate  into  calcium  chromate,  which 
is  separated,  washed,  centrifuged,  and  agitated 
with  sodium  bisulphate  solution  at  70°  C.  Tho 
sodium  bichromate  formed  may  be  separated  from 
the  calcium  sulphate  and  converted  into  chromic 
acid  bv  means  of  sodium  bisulphate  or  sulphuric 
acid— W.  J.  W. 

Ammonium  and  sodium  sulphates;  Recovering 

from    coke-oven   and  like   gases.       Soc.    Ind.   de 
Prod.  Chim.  E.P.  136,833,  27.9.18.  Conv.,  27.5.18. 

Ammonia  is  absorbed  from  the  gases  in  a  solution 
of  sodium  bisulphate  to  obtain  a  double  sodium- 
ammonium  sulphate,  Na,S04,(NH4)2S04,4H20  (or  a 
salt  of  about  the  same  composition).  The  solution 
is  heated  to  boiling  to  obtain  anhydrous  sodium 
sulphate,  which  is  separated  from  the  ammonium 
sulphate  by  hot  filtration. — A.  G. 

Potassium  sulphate;  Manufacture  of  .     Fabr. 

de  Prod.  Chim.  de  Thann  et  de  Mulhouse.     E.P. 
137,296,  29.12.19.     Conv.,  28.12.18. 

Potassium  bisulphate  and  potassium  chloride, 
ground  so  as  to  pass  through  a  sieve  of  50 — 80 
meshes  per  linear  inch,  are  intimately  mixed  and 
heated  to  300°  C,  at  which  temperature  the  hydro- 
gen chloride  may  be  condensed  free  from  sulphuric 
acid.  Water  may  be  added  to  the  mixture  before 
introducing  it  into  the  furnace.  The  product  con- 
tains very  little  chloride.  By  using  3 — 5%  excess 
of  potassium  bisulphate  and  heating  the  mass  after 
the  first  calcining  to  a  temperature  of  700°  C-,  with 
condensation  of  the  sulphuric  acid  evolved,  potas- 
sium sulphate  entirelv  free  from  chloride  is  ob- 
tained.— W.  J.  W. 
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Sulphur  dichlorida:  Production  u/i</  utilisation  of 
.    W    .1.  Pope  and  0.  T.  Heyoock.     I    P 

1 1.  L& 

Tut  .ri.pl. i\  in.  nt  of  1      by  weight  of  finely  powd 

i.il  as  a  catalyst  greatly  facilitates 
the  reaction  between  chlorine  and  sulphur  inono- 
abloride,  and  similarly,  when  sulphur  dichloride  is 
siilij.it.  .1  t.i  .  onditiona  which  lead  to  its  decomposi- 
tion  into  chlorine  and   tli.'  monochlorid 

m  is  Facilitated  by  similar  means.-  (J.  P     \l 

Sulphur  chloridi  ;  Process  for  malting  .    R.  E. 

nheimcr     and     M.    Mauran,    Assrs.    to    The 
ieson        Alkali        Works        (Inc.).        U.S. P. 

1,341,433  Appl..  28.12.ia 

A  Mir  bath  .it  sulphur  chloride  in  contact  with 
i  sulphur  is  treated  with  free  chlorine,  and 
the  temperature  of  the  mixture  and  of  the  reaction 
product-  i-  regulated  so  that  the  sulphur-hearing 
constituent  of  the  prodncta  consists  almost  solely  of 
sulphur  monoehlonde. — \V.  J.  YV. 

|  lering  from    tnonazite  sands, 

n    S.  fierndt,  A-r.  to  Lindsav  Light  Co.    I'.S.l*. 
1,323,736,  2.12.19.     Appl.,  27.6.17. 

its  sand   is  heated   with   concentrated  sul- 

fUUric  aeid  first  until  decomposed,  and  then  for  a 
png  time  at  250*— 300°  C.  until  the  thorium  is 
converted  into  a  crystalline  compound,  Th(PO,), 
SO,,  insoluble  in  dilute  sulphuric  acid.  The  other 
rare  e.irtlis  form   soluble  compounds. 

Magnesia;  Manufacture  of .     E.  E.  Putt,  Assr. 

t.i  1'.  C.  Dutt.     I/.S.P.  1,325,932,  23.12.lil.    Appl., 
18.10.18. 

i>i  H  i  omponnd  containing  calcium  and 
iron  is  dissolved  in  hydrochloric  acid,  tho  solution 
1  with  an  alkaline-earth  oxide  or  hydroxide 
to  precipitate  iron  and  other  similar  impurities, 
then  evaporated  to  dryness,  and  the  residual  mix- 
ture of  ,  hi, .n.l.s  treated  with  steam  at  450°— 700° 
C,  after  which   the  calcium  chloride  is  dissolved  in 

water  and  separated  from  the  magnesia. 

Magnesium   from  dolomite;   Process  of  separating 

.     A.    M.    Mitchell,    Assr.    to    Mitchell    and 

lie,  Inc.     U.S. P.  1,340,905,  25.5. 20.    Appl. 
19. 

Poxvi  UBID  dolomite  is  mixed  with  an  alkaline 
■ydroxide  which  does  not  react  to  form  a  compound 
with  the  calcium.— W.  E.  F.  P. 

Potash    reclaiming.       H.    W.    Charlton.      U.S. P. 
1,341,110,  2-5.5.20.     Appl.,  18.8.19. 

Gukknsaxd  is  heated  with  ferrous  chloride. 

— W.  E.  F.  P. 

Sulphur    dioxide     from     gases;    Method     of    and 

apparatus    for    recovering    .      A.    H.    Eustis. 

U.S.T.    1.311.114  and  1,341,115,  25.5.20.     Appl., 
ll.l.  and  L6.7.19. 

M.wkiual  containing  sulphur  dioxide  is  heated  in 
an  extractor  in  which  a  partial  vacuum  is  main- 
tained by  means  of  a  pump.  The  sulphur  dioxide 
extracted  is  passed  through  the  pump,  the  tempera- 
ture of  the  latter  being  so  regulated  that  the  tem- 
ire  of  the  gas  in  immediate  contact  with  it  is 
I  ..hove  the  dew  point  with  respect  to  the 
contained  liquid.— W.  E.  F.  P. 

/c  solution;  Method  of  obtaining  <i 

titrated  .      N.    C.    Christen-,  n.    A-sr.   to    I 

•1.  E.  Barlow,  and  Big  Indian  Copper  Co.    U.S. P. 
1,341,734,  1.6.20.     Appl..  3  7.17. 

tf    '  in     which     a    concentrated     sulphur 

dioxide  solution  is  deprived  of  part  of  tho  sulphur 
dioxide  and  caused  to  absorb  it  later,  losses  of  sul- 
phur dioxide  are  made  good  by  causing  the 
weakened  solution  to  absorb  the  weak  replacement 


sulphur  dioxide,  the  strong  solution  so  obtained 
being  caused  to  absorb  the  relatively  strong  sulphur 

dioxide  gas  previously  taken  nom  the  solution. 

W.  .1.  W. 

Sodium  sUicate;  Process  of  dissolving  .     IS.  A. 

Taylor,   Assr.    to   Grassclli   Chemical   Co.      I'.S.l'. 

1,841,288,  26.6  '-'".     Appl.,  io.iu.17. 
Tin   '..Kent  is  passed  over  ami  through  an  excess  of 
the  silicate  and  heated  by  means  of  an  inert 

— w.  i:.  k.  i'. 

Alkali  silicate  solutions:  Increasing  tin-  adhesive 

power  of .    W.  Dahse.    G.P.  818,516,  23.8.18. 

SOLUTIONS   of    alkali    silicates   become    very    viscous 

when   treated    with   solutions  of  zinc   and   cadmium 

salts,  and  the  product  may  he  used  as  an  adhesive 

per,  cardboard,  wood,  leather,  etc. — A.  J.  H. 

Titanium-oxygen  compounds;  Manufacture  of . 

1'.  K.irup,  Assr.  to  Titan  Co.  A./S.  U.S. P. 
1,341.807,25.5.20.  Appl.,  25.10.16.  Renewed 
29.9.19. 

Titanivm  hydroxide  containing  iron  and  sulphuric 
acid  is  treated  with  sulphuric  acid,  heated  to  300° — 
500°  C.  in  presence  of  sodium  chloride,  and  the 
sintered  product  lixiviated. — \Y.  .1.  \V. 

Chlorine  cell  [;  Electrolytic ].   T.  A.  Patterson, 

Assr.  to  Niagara  Alkali  Co.  U.S. P.  1,341,516, 
25.5.20.     Appl.,  17.2.20. 

A  closed  electrolytic  cell  is  provided  with  a  gas 
space,  with  all  joints  thereof  liquid-scaled. 

—J.  S.  G.  T. 

Electrolytic  [chlorine]  cell.  P.  McDorman,  Assr. 
to  Electro-Chemical  Co.  U.S. P.  1,342.336,  1.6.20. 
Appl.,  19.6.19. 

An  electrolytic  cell  comprises  a  hollow  cathode 
mounted  on  a  base,  an  anode  within  the  cathode, 
and  a  porous  diaphragm  separating  the  two.  The 
cell  is  provided  with  a  head,  and  a  gasket  arranged 
between  the  head  and  the  anode  and  cathode  pre- 
vents the  escape  of  chlorine  and  tho  admission  of 
air  to  the  cell.— J.  S.  G.  T. 

/■.'' '.vr ml i/lic  [hypochlorite]  cell.  J.  Gerstle,  Assr. 
to  Electro-Chemical  Co.  U.S. P.  1,342.378,  1.6.20. 
Appl.,  9.6.19. 

An  electrolytic  cell  comprises  separate  chambers  for 
tho  production  of  chlorine  and  caustic  soda,  and  an 
additional  chamber  wherein  chlorine  and  caustic 
soda  are  mixed  at  tho  rate  of  their  production,  out 
of  contact  with  the  electrodes. — J.  S.  G.  T. 

Composition  of  matter  [zirconium  compound]  and 
method  for  producing  the  same.  L.  E.  Barton, 
Assr.  to  Titanium  Allov  Manufacturing  Co 
U.S. P.  1,342,084,  1.6.20.    Appl.,  1.9.19. 

A  material  consisting  mainly  of  zirconium,  but 
also  containing  nitrogen  and  (to  a  smaller  extent) 
carbon,  is  prepared  by  heating  zirconia-hearing  ore 
with  a  carbonaceous  reducing  .agent  until  the  zir- 
conium oxide  is  decomposed,  and  treating  the  melt 
with  dilute  sulphuric  acid. — W.  E.  F.  P. 

Aluminium  compounds  for  sizing  papers  and  other 

ion  poses;  Preparation  of .    G.  Muth.    G.P. 

(a)  319.420,  14.5.19,  and  (b)  319,541,  26.11.18. 

(a)  A i.r minium  compounds,  such  as  bauxite,  clay, 
etc.,  in  an  unburned  state,  are  treated  with  sul- 
phuric acid  or  alkali  bisulphate  solution,  in  pre- 
sence of  hydrofluoric  acid  or  other  fluorine  com- 
pound. 00  Tho  material  may  he  treated  with  sul- 
phuric acid  or  sodium  bisulphate,  after  which  the 
free  acid  is  neutralised  by  a  magnesium  compound 
which  may  he  derived  from  the  precipitation  of 
magnesium  sulphate  with  slaked  lime.  The  product 
may  be  used  at  once,  or  may  be  first  brought  to  a 
solid  state  by  evaporation. — W.  J.  W. 
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Hydrogen  generators.  A.  R.  Griggs.   E.P.  142,882, 

9.11.18. 
In  hydrogen  generators  comprising  an  ore  chamber 
and  an  inner  heating  space  a  combustion  chamber 
is  constructed  at  the  lower  end  of  this  space  below 
the  bottom  level  of  the  ore,  air  and  reducing  gas 
being  led  into  the  combustion  chamber  through  in- 
clined passages.  The  chamber  may  be  of  decreasing 
cross-sectional  area  towards  the  upper  end. 
Efficient  mixing  of  air  and  reducing  gas  to  give  the 
required  degree  of  combustion  at  the  desired  posi- 
tion outside  the  inner  heating  space  is  thus  ensured, 
and  the  inner  metal  lining  of  the  ore  chamber  is 
protected  from  overheating  and  burning. 

— W.  J.  W. 

Hydrogen  gas  manufacture;  Process  and  apparatus 
for  preparing  powerful  oxidising  gases  for  re- 
moving   carbon,   and    sulphur   deposits    in   

Blair,  Campbell  and  McLean,  Ltd.,  D.  A.  Blair, 
and  J.  L.  Ferguson.     E.P.  143,064,  11.6.19. 
The  removal  of  carbon  and  sulphur  which  are  de- 
posited in   hydrogen   retorts  and  contaminate  the 
gas  is  effected  by  periodically  passing  atmospheric    j 
air  enriched  with  oxygen  through  the  retorts.     An    I 
cxygen-evolving     mixture,     such      as      potassium    I 
chlorate  mixed   with   manganese  dioxide,   or   with 
precipitated  ferric  oxide  and  kieselguhr,  or  bleach- 
ing powder  mixed  with  cobalt  oxide,  cobalt  sesqui- 
oxide,  or  nickel  oxide,  is  placed  in  a  series  of  re- 
torts, built  in  a  furnace  and  heated  to  300° — 350° 
C.  in  the  former  case  and  to  80°— 85°  C.   in  the 
latter  case.     Air  is  admitted  to  the  bottom  of  the 
retorts.    The  oxidising  gas  and  air  are  drawn  from 
the  top  of  the  retorts   into   a  main   by   means  of 
an  ejector  and  passed  through  an  alkaline  solution 
to  an  atmospheric  condenser  and  holder. — W.  J.  W. 

Bromine   from   brine;  Process  of  extracting  . 

H.  H.  Dow,  Assr.  to  The  Dow  Chemical  Co. 
U.S. P.  1,323.173,  25.11.19.  Appl.,  24.4.16.  Re- 
newed 17.4.19. 

Brine  containing  bromide  is  over-oxidised  (c/. 
U.S. P.  1,188,838,  J.,  1916,  890),  and  the  products 
of  oxidation  containing  bromine  and  chlorine 
are  reduced,  for  example,  by  treatment  with  a 
bromide  solution,  so  that  the  net  result  of  the  oxida- 
tion is  equivalent  to  the  bromine  content. 

— W.  E.  F.  P. 

Zinc  solutions;  Purification  of .     H.  L.  Sulman 

and  S.  Field,  Assrs.  to  Metals  Extraction  Corp. 
U.S. P.  1,341,601,  25.5.20.     Appl.,  12.5.19. 

See  E.P.  138,947  of  1918;  J.,  1920,  372  a. 

Alkali-package.  J.  Armstrong,  Assr.  to  Patent 
Corp.,  Ltd.  U.S.P.  1,342,148,  1.6.20.  Appl., 
18.4.18. 

See  E.P.  114,896  of  1917;  J.,  1918,  302  a. 

Acid-proof  containers.     E.P.  143,651.     See  I. 

Synthetic  ammonia.    E.P.  143,602.    See  IIa. 

Base-exchanging  compound.  E.P.  142,974.  See 
XIXb. 
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Gas  retorts;  Casting  of  ■ .  Heport  of  the  Re- 
fractory Materials  Research  Committee.  Inst. 
Gas  Eng.,  June,  1920.  Gas  J.,  1920,  150,  576— 
577. 

The  casting  slip  was  prepared  from  Stourbridge 
fireclay  and  Stourbridge  grog  with  sodium  car- 
bonate or  silicate  (or  a  mixture  of  these)  added  in 
sufficient  quantity  to  produce  a  smoothly  flowing 
mixture  without  reducing  the  consistency  to  such 


an  extent  as  to  allow  the  grog  to  settle.  The 
amount  of  alkali  mixture  varies  with  the  nature  of 
the  clay  and  size  and  proportion  of  grog,  but  en  an 
average  0'3%,  calculated  on  the  dry  weight  of  the 
clay  used,  is  sufficient,  and  this  has  virtually  no 
influence  on  the  refractoriness  of  the  clay.  Solid 
cylinders,  20  in.  in  height,  were  cast  from  mixtures 
containing  various  amounts  of  grog  (up  to  175  parts 
of  grog  to  100  parts  of  clay).  Vertical  sections 
appeared  uniform  throughout,  showing  that  the 
suspended  grog  did  not  tend  to  sink  in  the  slip. 
Similar  uniformity  was  found  in  castings  made  in 
small  saggar  moulds  with  a  straight  central  core  if 
cast  under  a  suitable  head.  The  shrinkage  from 
mould  to  finished  saggar  (fired  at  cone  7)  was 
4'375%.  The  surface  cracks  formed  on  drying  in- 
creased with  the  proportion  and  coarseness  of  the 
grog.  They  are  due  to  the  separation  in  the  mould 
of  an  extremely  thin  layer  of  fireclay  on  the  surface 
of  the  ware,  which  on  drying  contracts  more  than 
the  grogged  interior.  They  do  not  extend  inwards 
on  firing.  Retorts  of  5  ft.  length  and  of  cross- 
section  with  outside  dimensions  2  ft.  4  in.  by  2  ft. 
were  also  cast.  Determinations  of  porosities  and 
after-contractions  showed  the  difference  in  texture 
at  the  opposite  ends  of  the  cast  retort  to  be 
negligibly  small.  The  plaster  of  Paris  moulds  are 
estimated  to  make  50  to  60  casts. — H.  S.  H. 

Silica  bricks;  Comparative  tests  of  machine-made 

and  hand-made .     W.  Emery  and  L.  Brad- 

shaw.     Gas  J.,  1920,  150,  577—579. 

The  bricks  were  prepared  together  from  the  same 
materials  ((crushed  Dinas  silica  rock  bonded  with 
lime),  one  batch  being  moulded  by  hand  and  the 
other  in  a  power  press.  Practically  no  difference 
was  found  in  the  refractoriness,  the  refractoriness 
under  load,  the  reversible  expansion  at  1200°  C, 
the  after-expansion  on  heating  to  1350°  C,  and  the 
porosity.  The  apparent  specific  gravity  of  the 
machine-made  brick  was  1'85  compared  with  1"8  for 
the  hand-made  brick.  The  resistance  to  crushing  of 
the  hand-made  brick  was  28%  less  than  that  of  the 
machine-made ;  the  spalling  of  the  hand-moulded 
brick  was  greater  than  that  of  the  machine-made 
whether  determined  by  the  loss  in  weight  after 
alternately  heating  and  quenching  in  water  or  from 
the  decrease  in  mechanical  strength  after  heating 
to  600°  C.  and  allowing  to  cool.  The  abrasive 
action  of  a  sand  blast  on  the  hand-made  bricks  was 
greater  than  on  the  machine-made  bricks,  while  the 
former  were  less  accurate  in  shape  than  the  latter. 
Properly  prepared  machine-made  silica  bricks  are 
not  inferior  in  any  of  the  laboratory  tests  tried  to 
hand-made  bricks,  while  in  several  important  re- 
spects they  are  superior. — H.  S.  H. 

Refractory  materieds;  Specific  heats  of at  high 

temperatures.     I.     L.  Bradshaw  and  W.  Emery. 
Gas.  J.,  1920,  150,  579—583. 

The  mean  specific  heats  of  the  materials  were 
measured  between  25°  and  1000°,  1200°,  and  1400° 
C.  by  dropping  a  weighed  cylindrical  test-piece  and 
its  supports,  heated  to  the  required  temperature 
in  an  electric  furnace  of  the  Hirsch  type  into  a 
calorimeter  containing  water  and  measuring  the 
rise  of  temperature  with  a  Beckmann  thermometer. 
The  heat  communicated  by  the  supports  (made  from 
a  mixture  of  china  clay  and  calcined  alumina)  was 
about  25%  of  that  conveyed  by  the  whole  charge. 
The  values  obtained  were  as  follows:  — 


Tempera- 
ture. 
°C. 

Silica 

brick 

(96-6%  SiO,). 

Silica 
brick 

(84-65%SiO,) 

Firebrick 
^^"oSIO,, 
35-3%Al,Os). 

Zirconia 
(99%ZrO.), 

600 

1000 
1200 
1400 

0-226 
0-263 
0-282 
0-293 

0-228 
0-262 
0-283 
0-295 

0-228 
0-265 
0-284 
0297 

0-137 
0-157 
0-167 
0-175 
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The  specific  heats  of  all  the  mat.  rials  examined  are 
much    greater    at    high    temperatures    than    at 
ordinary  temperatures.— H.  B.  II 
Patents. 

u-annealing  furnace,     M      \     Smith,    Assr,    to 
M   Ke      Glass     Co        rj.8  P.     1,343,333,     1.6.20. 
Appl.,  15.6.19. 
\  ■  i  ms-ASNtM  isi:  Furnaoe  La  provided  with  flues 
for  air  and  gas  in  the  sides  and  top,  i  ommnnii  a1 
with    a    series    of    checker-work  chambers  at   the 
im  ot  the  furnace  and  with  a  chimney. 

—A.  B.  S. 

"Reinforced  of    making    Mine. 

Manufacture  of  reinforced  gloss.     L.  F.  Mascart, 

.In  Verre  Triplex.  I'.S.l*.  (a) 
1,343,267  and  (b)  1,342,368,  1.0.20.  Appl.  (a) 
31.3.1  I.  (b)  13.9  1-. 

lass  Is  made  by  applying  to  a  sheet  of 
glass  successively  a  solution  of  gelatin  ami  ono  of 
ceUnlosic  material  (cellulose  ester),  one  or  both  of 
these  solutions  containing  a  solvent  of  both  gelatin 
and  oellulosic  material.— A.  B.  S. 

ilcellulose  films  on  gUut.     Deut.  Gasgliihlicht 
k.-G      \  lei       I.    G.P    397,966,  1.2.16. 

< ; i  \83  coated  with  acetylcelrulose,  by  a  short  im- 
rnersMii  in  feebly  alkaline  or  better  in  acpicous 
methyl  alcohol  solutions,  is  not  obscured  by  con- 
densed  moisture. — A.  J.  H. 

(i'/iuj:  Composition  for  articles  for  moulding  

ana  method  of  producing  such  composition. 
A  M.  Glass.  From  B.  C.  Gilligan  and  W.  B. 
Duck.     B.P.  143,793,  5.11.19. 

See  U.S. P.  1,319,151  of  1919;  J.,  1919,  947*. 

Tunnel  kilns  [for  enamelling].     G.   H.   Benjamin. 
El'.  143,974,  6.3.19. 

S.P.  1,311,487  of  1919;  J.,  1919,  723a. 

Kiln.      F.    Fidler    and    J.    G.    Maxwell.      U.S. P. 
1,341,660,  35.6.90.     Appl.,  27.12.19. 

P    141,134  of  1919;  J.,  1920,  408  a. 

/'     retain.     C.  Dantsizcn.  Assr.  to  General  Electric 

Co.     D.8.P.  1,343,040,  8.6.30.     Appl.,  3.12.18. 
BH  B.P.  139,315  of  1919;  J.,  1920,  297  a. 

IX.-BUILDING  MATERIALS. 
Patents. 

II'  ind  kindred  substances;  Treatment  of 

.       H.   Gallinowsky,   Assr.    to    A.   Vizard. 

U.S. P.  1,320.^)1,30.12.19.    Appl.,  2.6.19. 
A   mii.DiNO  material  is  produced  from  sawdust  or 
the   like   by   treating    it    with    hydrochloric   acid, 
squeezing  out  the  excess  of  acid,  and  then  mixing 
with  calcined  magnesia. 

Refractory    cement.        8.    A.    McMinn.        U.S. P. 
1,341,610,  25.5.20.    Appl.,  9.3.20. 

See  E.P.  1:'.7.I19  of  1919;  J.,  1920,  192  a. 

Artificial  stones  or  slabs  of  marble-like  appearance ; 

hiction    of    .      H.     Gronroos.      U.S. P. 

1,  HI, 979,  1.6.20.     Appl.,  20.6.19. 
8ee  E.P.  138,799  of  1919;  J.,  1920,  298  a. 

X.-METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Nickel  steels-  Action  of  metallurgical  additions  on 

the  anomaly  of  the  dilatation  of  .       C.   E. 

Guillaume.   Comptes  rend.,  1920,  170.  1433—1486. 

Tup.  elfect  of  additions  of  manganese  (up  to  about 


-  I,  chromium  (up  to  10°'),  carbon  (up  to  0-6%), 
and  copper  (6  >  on  the  dilatation  ol  nickel  steels 
was  studied.     The  additions  studied  diminish,  in 

every  case,  the  intensity  of  the  anomaly  of  dilata- 
tion in  the  region  of  its  minimum  value.  In  the 
case  of  man  son,  an.l  copper,  within  a 

limited  region  "t  nickel  content,  ternary  alloys  are 
obtained  which  have  a  slightly  lower  coefficient  ol 

dilatation    than    the    binary    alloys    with    the    same 

nickel  content.     In  the  case  of  carbon,  il  the  other 

constituents  are  known,  mi  am.  m.  nt  of  the  dilata- 
tion of  the  steel  nives  a  means  of  lixmg  the  carbon 

Content   to  within  about  one  ten-tlioiisandth. 

— W.  (i. 


dilute    i  lr,  trdlytee. 
.1 .   Ind.  Fng.  Chcm., 


Brass;    Corrosion  of  in 

J.  H.  Eeedy  and  B.  Feuer. 
L930,  12,511—547. 

Skiii  1 1  \  i:  or  electrolytic  corrosion  is  marked  by 
pitting  or  perforation.  The  elfect  of  various  ions 
has  been  investigated  experimentally  by  current 
potential  curves.  Marked  corrosion  is  indicated 
with  hydrogen  chloride  solution;  metallic  chlorides 
are  less  active.  Ammonium  and  calcium  chloride 
solutions   are    more   corrosive     than     potassium   or 

sodium  chlorides.     High  concentration  and  elei  I I 

temperatures  stimulate  corrosion,  while  dissolved 
oxygen  has  no  effect.  In  electrolytic  mixtures  the 
influence  of  the  various  ions  is  additive.  The  ions 
play  no  specific  part  in  promoting  corrosion  except 
in  cases  where  they  form  complexes  of  low  ionisa- 
tion,  and  in  the  case  of  the  hydrogen  ion.  Com- 
plete corrosion  of  brass,  i.e.,  of  all  its  compon.  tits, 
only  takes  place  in  presence  of  oxygen  and  high 
concentrations  of  solutions  and  elevated  tempera- 
tures, which  reduce  the  solubility  of  oxygen,  there- 
fore retard  or  inhibit  corrosion.  The  influence  of 
the  ions  is  of  a  specific  nature,  and  may  be  related 
to  their  effect  on  the  solubility  of  oxygen.  Solu- 
tions containing  chlorides  cause  marked  corrosion, 
and  the  ammonium  group  has  a  very  positive  effect. 
The  speed  of  corrosion  is  affected  by  stirring  and  by 
the  nature  of  the  surface. — W.  J.  W. 

Mercury  ores;  Assaying  .    R.  G.  Place.    Eng. 

and  Min.  J.,  1920,  109,  1313. 

Tiikf.k  methods  are  described.  In  the  first,  005 — 
0'5  g.  of  ore,  according  to  richness,  is  intimately 
mixed  with  Uo  g.  of  lime  in  a  small  mortar,  and  tho 
mixture  transferred  to  a  hard  glass  tube,  bent  so 
that  the  lower  3  in.,  in  which  the  charge  is  placed, 
is  parallel  to  the  upper  6  in.  The  tube  is  held  in 
the  flame  with  the  mouth  slightly  downwards,  and 
the  lower  end  is  heated  to  redness  for  10  min.  The 
tube  is  fused  off  at  the  bend,  a  few  c.c.  of  1  % 
cyanide  solution  and  2 — 3  gold  balls  each  weighing 
50 — 80  mg.  are  put  in  and  the  tube  gently  shaken. 
The  balls  are  then  replaced  by  fresh  ones,  this 
operation  being  repeated  until  all  the  mercury  has 
amalgamated.  The  balls  are  washed,  dried  on  blot- 
ting paper,  then  in  a  desiccator  for  10  min., 
weighed,  ignited  to  volatilise  the  mercury,  and 
weighed  again.  The  second  method  is  a  modification 
of  Eschka's,  in  which  tho  gold  plate  is  cupped  to  fit 
the  crucible,  the  cup  being  filled  with  water,  which 
is  kept  cool  by  a  casserole  of  cold  water  placed  over 
it.  The  third  method  is  a  variation  of  Krieckhaus' 
volumetric  method,  in  which  the  ore  is  dissolved  in 
aqua  regia,  the  mercury  precipitated  by  stannous 
chloride,  washed  by  decantation,  and  dissolved  in 
4  c.c.  of  nitric  acid.  The  solution  is  treated  with 
permanganate  till  a  permanent  pink  tinge  is  ob- 
tained; this  is  just  discharged  with  3%  hydrogen 
peroxide,  5  c.c.  of  ferric  alum  indicator  added,  and 
the  liquid  titrated  with  thiocyanate. — A.  R.  P. 

Film  colours  of  metals.     G.  Tammann.     Z.  anorg. 
Chera.,  1920,  111,  78—89. 

Whin  a  metallic  surface  of  silver,  copper,  lead,  or 
thallium  is  exposed  to  the  action  of  iodine  vapour  a 
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thin  film  of  iodide  is  formed.  The  rate  of  increase 
of  thickness  of  the  film  was  measured  by  observing 
the  change  of  colour  during  exposure  of  a  silver 
surface  to  air  charged  with  iodine  vapour,  and 
applying  well-known  laws  of  optics.  The  increase 
in  thickness  of  the  film  at  constant  temperature 
follows  a  parabolic  law,  and  appears  to  depend  on 
the  rate  of  diffusion  of  iodine  through  the  layer  of 
iodide  formed.  The  thinnest  film  of  silver  iodide 
which  could  be  detected  corresponded  with  a  thick- 
ness of  63x10"'  mm.,  or  approximately  90  atomic 
lavers,  the  corresponding  colour  being  bright 
yellow.  The  development  of  film  colours  on  steel 
"when  heated  in  air  appears,  from  a  limited  number 
of  observations,  to  follow  the  same  parabolic  law, 
y-=2pt,  where  y  is  the  film  thickness,  t  the  time, 
and  p  a  constant. — E.  H.  R. 

Corrosion  of  gas  mains  etc.    Taplay.    See  IIa. 
Aluminium.     Faber  and  Stoddard.     See  XXII. 

Patents. 
Iron  and  molybdenum;  Production  of  alloys  of . 

Deutsche     Molybdaen-Werke     G.m.b.H.        E.P. 

131,896,  27.8.19.     Conv.,  25.11.16. 
Ferro-molybdenum   or   molybdenum   steel    is   pro- 
duced  by    the    interaction    of    alkaline-earth    salts 
of  molybdic  acid  with  molten  iron  in  the  presence 
of  carbon  or  with  steel  at  about  1700°  C— T.  H.  Bu. 

Iron  and  steel;  Cementation  of  .       M.  L.  M. 

Luttenschlager.  E.P.  143,746,  2.7.19. 
Iron  or  steel  is  heated  to  700° — 800°  C.  in  a  closed 
muffle  containing  a  mixture  of  1  pt.  of  potassium 
ferricyanide,  1  pt.  of  potassium  chromate  or  bi- 
chromate, 2  pts.  of  potassium  ferrocyanide,  and 
20 — 25  pts.  of  wood  charcoal,  and  then  hardened 
in  a  solution  of  sodium  chloride  and  caustic  soda, 
witli  or  without  ammonium  chloride. — T.  H.  Bu. 

AciJ-nsisting  alloy.  A.  W.  Clement,  Assr.  to  The 
Cleveland  Brass  Manufacturing  Co.  U.S. P. 
1,333,706,  16.3.20.    Appl.,  26.7.17. 

The  alloy  contains  Cr  60,  Fe  392— 397,  and  C  03— 

0'8%,   the   carbon   being   present   as   a   carbide   of 

chromium  and  iron. — L.  L.  L. 

Ferrous  alloy;   Corrosion-resisting  .        S.   Mc- 

Clure.  U.S. P.  1,341,992,  1.6.20.  Appl.,  31.1.19. 
An  iron-copper  alloy  containing  more  than  0'5%  Cu, 
but  not  sufficient  to  prevent  the  alloy  from  being 
rolled  into  sheets,  is  specially  suitable  for  parts  of 
plant  exposed  to  products  of  combustion  of  fuel. 

—A.  J.  H. 

Bust-proofing  compound.      W.  H.  Allen.       U.S. P. 

1,341,100,  25.5.20.    Appl.,  18.11.18. 
A  BUST-proofing  compound  consists  of  ferric  oxide 
(1  pt.),  ferrous  oxide  (3  pts.),  and  phosphoric  acid 
(equivalent   of   60   pts.    of   the   commercially   pure 
acid).— A.  de  W. 

Skerardising ;   Processes   and  apparatus   for  . 

S.  O.  Cow'per-Coles.  E.P.  143,674,  26.3.19. 
A  rotary  drum,  which  is  maintained  at  a  constant 
temperature  in  a  suitable  heating  apparatus,  is 
divided  diametrically  into  two  communicating 
chambers.  When  one  chamber  is  being  charged 
with  the  articles  to  be  coated,  the  other  chamber 
containing  the  hot  zinc  dust  is  cut  off  from  access 
of  air.  After  charging,  the  drum  is  closed,  given 
a  half  turn,  and  the  chambers  put  into  communica- 
tion with  each  other,  so  that  the  hot  dust  falls  on  to 
the  articles.— T.  H.  Bu. 

Flotation  method.     G.  D.  Van  Arsdale  and  C.  G. 
Maier.  U.S. P.  1,325,817,  23.12.19.  Appl.,  25.9.17. 

The  ore  pulp  is  treated  with  an  emulsifying  agent 
(oil),  and  a  true  emulsion  produced,  for  example, 


by  agitation  after  addition  of  caustic  soda.  The 
mixture  is  then  de-emulsified,  e.g.,  by  addition  of 
sodium  sulphide,  and  subjected  to  flotation.  A 
much  better  recovery  of  copper  is  obtained  in  this 
way  from  certain  clayey  ores  such  as  Arizona  por- 
phyries. 

Tin  and  other  ores;  Smelting  .     J.  H.  Gray. 

U.S. P.  1,340,951,  25.5.20.  Appl.,  18.3.19. 
Ores  of  low  volatile  metals,  e.g.,  tin,  are  smelted 
on  the  hearth  of  an  electrically-heated  furnace  in 
which  non-oxidising  conditions  are  maintained,  the 
outlet  flues  containing  material  adapted  to  trap  the 
metal  in  the  fumes.— T.  H.  Bu. 

Solder  for  aluminium.      R.  A.  Jacobsen.       U.S. P. 

1,341,508,  25.5.20.    Appl.,  2.1.19. 
An  aluminium  solder  is  composed  of  Sn  6760,  Zn 
16-90,  Bi  282,  Al  141,  and  phosphorus  tin  1127%. 

—J.  S.  G.  T. 

Aluminium;  Process  for   the   autogenous  welding 

of .    Chem.  Fabr.  Griesheim-Elektron.     G.P. 

319,684,  2.5.17. 
Soluble  fluorides  (e.g.,  sodium  or  potassium- 
sodium  fluoride)  are  added  to  the  alkali  halide  used 
as  a  flux  ;  the  slag  produced  is  then  readily  removed 
by  washing  with  water.  (C/.  G.P.  315,231 ;  J.,  1920, 
162  a.)— A.  R.  P. 

Platinum  and  similar  metals;  Process  of  extracting 
from  their  sands  and  ores.  R.  Thayer.  U.S. P. 
1,341,686,  1.6.20.    Appl.,  26.6.19. 

A  charge  of  ore  is  mixed  with  a  halogen  compound 
of  an  alkali  metal  and  heated,  and  the  volatilised 
I    metal  is  collected. — T.  H.  Bu. 

Sintering;  Method  of  preparing  fine  ores  for 

and  the  product  thereof.     F.  A.  Eustis.     U.S. P. 
1,341,890,  1.6.20.    Appl.,  21.5.19. 

The  ore  is  made  into  a  filter  cake,  and  finely  divided 
fuel  is  applied  to  the  surface  of  the  cake. — B.  M.  V. 

Light  metals;  Process  and  apparatus  for  the  re- 
covery of from  turnings,  residues,  and  ashes. 

K.  Hess.  G.P.  318,304,  4.4.18. 
The  material  is  added  gradually  to  a  bath  of  a 
molten  salt  contained  on  the  hearth  of  a  furnace, 
through  a  feeding  device  which  just  touches  the 
surface  of  the  bath,  the  bath  being  well  stirred  by 
means  of  a  rake  after  each  addition.  Openings  are 
provided  in  the  furnace  through  which  the  impuri- 
ties which  accumulate  on  the  surface  of  the  bath 
may  be  removed.  When  the  salt  is  saturated  with 
impurities,  the  charge  is  poured  by  tilting  the- 
furnace. — A.  R.  P. 


E.P.  144,221^ 


Magnetic  separators.       F.  Uhlig. 
28.1.20.    Conv.,  10.10.19. 

Steel;    Process   for   producing    .      A.    Vbgler, 

Assr.  to  The  Chemical  Foundation,  Inc.     U.S. P. 
1,342,701,  8.6.20.    Appl.,  24.1.14. 

See  G.P.  280,044  of  1913;  J.,  1915,  363. 

Electric  u-elding  of  iron  or  steel  or  alloys  thereof. 
A.  C.  Hyde.  U.S.P.  1,341,558,  25.5.20.  Appl., 
25.11.19. 

See  E.P.  128,463  of  1918;  J.,  1919,  640  a. 

Solder  for  aluminium  and  process  for  making  same. 
A.  M.  Ayala.  E.P.  123,993,  4.3.19.  Conv.,  4.1.19. 

See  U.S.P.  1,333,237  of  1920;  J.,  1920,  372  a. 

Malleableising  cast  metal;  Method  of .     W.  G. 

Webster.    E.P.  143,989,  12.3.19. 
See  U.S.P.  1,298,607  of  1919;  J.,  1919,  423  a. 
Alloys.    A.  Cohn.     E.P.  144,119,  4.7.19. 
See  U.S.P.  1,323,833-4  of  1919;  J.,  1920,  118  a. 
Furnace  lining.    U.S.P.  1,341,299.    See  I. 
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XI.-ELECTRO-CHEMISTRY. 

Clarion  monoxide.     Hofmann.    See  VII. 

Paxbrs. 

Electric    furnaces    and    the    hkr;    [Temperature] 

Control  for  .      The   British  Thomson-Houston 

I         Ltd.       From  General   Electric  Co.       E  P. 

ii.:  L9. 

Two  temperature  controlling  devices  are  used  to 
ivniil.it.>  the  power  supply  to  the  heating  element 
of  the  furnace  in  Buch  a  manner  thai  one  of  two 
predetermined  temperatures  may  be  maintained. 
The  heating  element  is  quickly  raised  to  and  main- 
tained at  the  higher  ol  these  temperatures  until  the 
rurnao  reaches  a   predetermined   tempera- 

lUi  ,■    i  h..  ;.  mperature  Mint  ml  is  then  automatically 

switched  over  troin  one  device  to  the  other  and  the 

temperature  of  the  heating  element  reduced  to  and 
maintained  at  the  lower  predetermined  tempera- 
ture.    J .  S.  <-■.  T. 

as  (a)  513,  Sulphite  liquor  (U.S. P. 
1,341,361).  514,  Dyeing  (U.S.P.  1.333,700).  517, 
Chlorine  cell*  (U.S.P.  1,341,516  and  1,342,336): 
Electrolytic  cell  (TJ.8.P.  1,343,378).  525,  Meal 
,1  p  |  1,668  527,  lei  lit  and  (E.P.  124,195); 
Ethyl aeetati  (E.P  131,600).  529, Loote  compounds 
fl    -    1 ,883, 701). 

XII.-FATS;    OILS;    WAXES. 

Cottonseed  oil;  Chemical  composition  of .  G.  S. 

Jamieson  and  YV.  F.  Baughrnan.  J.  Amer.  Chem. 
19  I  12,  1197  1904. 
Rf.hnm)  oil  from  Sea  Island  cottonseed  consists  of 
the  glyoerides  of  myristic  (0-3%),  palmitic  (90  >. 
Stearic  (9  ),  arachidic  (06%),  oleic  (35  2  ),  and 
linolie  acids  (117  >.  By  treatment  of  tlio  lead 
salts  with  ether,  a  fairly  complete  separation  of  the 
saturated  from  the  unsaturated  acids  was  achieve  d. 
By  fractionation  of  the  methyl  esters  of  the  satur- 
ated acids  under  reduced  pressure,  and  crystallisa- 
tion of  the  products  of  hydrolysis  of  each  fraction, 
turn  ted  acids  were  each  isolated  and  identi- 
fied.—J.  K. 

Castor  oil  and  petrol  from  various  sources;  Solu- 

bilit'i  relations  of  .       W.  11.  G.  Atkins.       J. 

Inst.  Petrol.  Techn.,  1920,  6,  223—228. 
Svmh.k.8  of  East  Indian,  Egyptian,  and  European 
petrol  were  miscible  with  castor  oil  in  all  propor- 
tions. Fractions  distilled  at  52°  and  90°  C.  gave 
critical  solution  points  of  322°  and  316°  C..  whilst 
the    fraction    104°— 144°    ('.    dissolved    in    all    pro- 

fiortions  in  castor  oil.  Normal  paraffins  differ  hut 
ittle  in  their  critical  temperatures  of  solution 
(47'3° — 47'9  C.).  whilst  benzene,  toluene,  and 
pentamethylene  are  miscible  with  castor  oil  in  all 
proportions.  The  presence  of  aromatic  and 
Baphthene  compounds  lowers  the  miscibility 
temperatures  of  the  paraffins.  Variations  in  the 
castor  oil  also  affect  the  critical  temperature  of 
solution— C     A.   M. 

t'attu  acids  obtained  by  the  oxidation  of  paraffins. 
9.  Fischer  and  W.  Schneider.  Ber.,  1920,  53, 
922—925. 

Vvv.v.    paraffin    or    crude    expressed     paraffin     was 
!   with  dilute  sodium  carbonate  solution   in  a 
it  about  170°  C,  whilst  simultane- 
Ottslj   compressed  air  was  pumped  through  the  mix- 
ture.     The    paraffins    were    oxidised    more    rapidly 
under  these  conditions  than  at  atmospheric  pres- 
sure,  and   the  yield   of   fatty   acids   was   as  high   as 
90      of  the  paraffin  used.        The   rate  of  reaction 
with   the   temperature,   and   is  proportional 
to  the  pressure  of  the  air.     Iron,  manganese,  and 


copper  had  approximately  equal  catalytic  effects, 
but  other  substances  investigated  were  les,  active. 
The  highest  yields  per  given  time  were  besl  ob- 
tained by  working  to  secure  complete  neutralisation 
of  the  sodium  carbonate  solution  rather  than  com- 
plete utilisation  oi  the  paraffin.    The  acids  formed 

are  true  monobasic  fatty  a(ids  of  sp.  gr.  less  than 
1  and  completely  soluble  in  light   petroleum;  unlike 

the  com ter  members  of  tins  series,  however,  they 

contain   an   uneven   number  of  carbon   atoms.     The 

following     have     been      definitely      identified: 

t      II     0  .    in  p.   GT,0— 66°   C.j   C,  ll',,Oa,    in  p.   58°— 

59°  C. ;  C    H    0     m.p     0       1°  C.  j  OuH,,©,,  m.p. 

38°  C.     Examination  of  a  patented  process  for  the 

oxidation   of   paraffin    by    blowing   air   through   the 
lice  heated  al    135        I  15°  ('.  in  an   iron   vessel 

in   the  absence  of  water  showed   that    the  actual 

products  are  the  acid  anhydrides  which  can  be 
Beparated  from  unaltered  paraffin  by  means  of 
acetone. — H.  W. 


[to  fatty  acids  etc.]. 
87—996.    (67.  Kelber, 


Paraffins;  Oxidation  of  

A.  Grttn.     Ber.,  1920,  53, 
J.,  1920,  220  a  ) 

Prut:  paraffins,  or  mixtures  such  as  vaseline  or 
petroleum,  are  readily  oxidised  under  suitable  con- 
ditions by  air  or  even  by  gaseous  mixtures  contain- 
ing as  little  as  1%  of  oxygen.  The  statements  by 
various  authors  that  the  process  can  be  catalytically 
accelerated  by  oxygen-carriers  are,  in  general, 
erroneous  and  depend,  in  part  at  any  rate,  on  in- 
sufficiently extended  analysis  of  the  products.  Thus, 
a  series  of  experiments  carried  out  with  a  paraffin 
(m.p.  52°  C.)  at  160°  C.  showed  that  metallic  oxides 
such  as  lime  and  barium  oxide,  salts  with  an  alka- 
line reaction,  and  certain  neutral  substances  such 
.is  carbon  and  fuller's  earth  are  particularly  harm- 
ful, whilst  acidic  substances,  such  as  stearic  acid, 
are.  according  to  the  properties  of  the  hydroi 
used,  either  helpful  or  at  any  rate  not  markedly 
inhibitive.  If  the  conditions  of  reaction  are  not 
carefully  chosen,  one  carbon  atom  after  another  of 
the  intermediate  products  can  bo  oxidised  away, 
and  the  whole  series  of  acids  from  those  of  high 
molecular  weight  to  the  volatile  acids  and  ulti- 
mately formic  acid,  or  carbon  dioxide  maj  be 
obtained.  Particularly  when  oxygen  is  used,  the 
action  is  likely  to  lead  to  violent  explosions  due 
to  the  intermediate  formation  of  peroxides.  The 
products  of  oxidation  differ  quantitatively  and 
qualitatively  according  to  the  conditions  of  the 
experiment.  When  the  oxidation  is  not  too  vigor- 
ous, the  product  consists  of  mixtures  of  waxes  with 
more  or  less  free  acid,  alcohols,  and  some  unsaponi- 
fiable  matter.  The  composition  of  the  mix- 
ture of  acids  depends  on  factors  such  as 
temperature,  duration  of  action,  etc.,  and 
the  product  may  consist  mainly  of  the 
series  C„  to  C,j  or  higher  or  of  such  in  which 
C10  to  C14  or  C,«  predominate.  Hydroxy  fatty  acids 
are  also  formed  and  are  present  partly  in  the  form 
of  esters  or  estolides,  whilst  unsaturated  acids,  pro- 
bably derived  from  the  hydroxy-acids  by  loss  of 
water,  arc  also  found.  The  tinsaponiftable  matter 
consists  to  a  small  extent  of  unchanged  paraffin, 
but  chiefly  of  higher  alcohols  together  with  other 
compounds,  probably  aldehydes,  but.  possihh  also 
containing  ketones.    (Cf.  J.C.S.,  Aug.) — H.  W. 

Patents. 

Oils,  fats,  and  the  like ;  Treatment  of .     G.  Cal- 
vert.   E.P.  1 13,321,  21.2.19. 

Oils  or  fats  are  agitated  by  spraying  etc.  with 
glycerin  at  about  140°  C.  until  free  fatty  acids 
and  other  inedible  constituents  are  esterified  into 
ediblo  glyoerides.  The  treatment  may  be  carried 
out  under  pressure  or  in  a  current  of  dry  non- 
injurious  gas  to  remove  water,  or  in  the  presence 
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of  a  catalyst.  The  oil  may  also  be  simultaneously 
deodorised  or  hydrogenated. — C.  A.  M. 

Grease;  Apparatus  for  extracting from  organic 

mutter.  K.  A.  Stahlgren  and  T.  L.  Shannon. 
U.S.P.  1,341,523,  25.5.20.  Appl.,  11.3.19. 
Grease  is  extracted  from  organic  substances  by 
means  of  a  solvent  in  a  rotary  drum  provided  with 
an  agitator  (which  also  serves  as  a  means  of  heat- 
ing) adjacent  to  the  walls  of  the  drum  and  which 
is  rotated  in  an  opposite  direction  to  the  drum. 

— C.  A.  M. 

Oils;   Manufacture    of   edible   and   technical   . 

Byk-Guldenwerke.    G.P.  317,717,  18.5.18. 

Alkyl  esters  of  fatty  acids  are  polymerised,  with 
or  without  the  simultaneous  action  of  oxygen  or 
active  light  rays,  or  fatty  acids,  which  have 
been  thickened  by  oxygen  or  active  rays,  are  con- 
verted into  alkyl  esters.  The  ethyl  ester  of  linseed 
oil  fatty  acids  when  heated  to  300°  C.  yields  a  pro- 
duct with  iodine  value  about  100  and  a  viscosity 
between  that  of  olive  and  castor  oils. — C.  A.  M 

Fats;    Process    of    extracting    from    moist, 

granular  or  pulverulent  substances.     A.  Lorenz. 
G.P.  319,664,  25.7.17. 

The  material  is  extracted  in  a  closed  vessel  con- 
taining a  perforated  false  bottom  by  means  of  a 
solvent  introduced  from  below.  The  false  bottom 
rests  on  a  central  support,  which  serves  as  dis- 
tributor of  the  solvent,  and  is  perforated  with  large 
holes  opening  obliquely  downwards.  The  bearing 
for  the  axle  of  the  agitator  is  also  constructed  in 
the  central  support,  and  is  cooled  bv  the  cold  sol- 
vent.—C.  A.  M. 

Copra-drying  apparatus.  J.  D.  McCord,  Assr.  to 
San  Pablo  Oil  Mills,  Ltd.  U.S. P.  1.341,655, 
1.6.20.     Appl.,  31.10.17.     Renewed  2.1.20. 


XIII.-PAINTS  ;   PIGMENTS  ;    VARNISHES  ; 
RESINS. 

Patents. 

Besins;  Process  for  purifying  .     B.  T.  Brooks, 

Assr.  to  The  Commercial  Research  Co.     U.S.P. 
1,340,873,  25.5.20.     Appl.,  14.5.18. 

Resinous  material  is  subjected  to  the  action  of  the 
chlorhydrin  of  a  gaseous  olefine,  the  liquid  portion 
separated  from  any  solids  accompanying  it,  and 
then  evaporated  to  recover  resinous  material,  the 
distillate  being  condensed.  Steam  is  passed  through 
the  solid  material  to  extract  any  liquids  remaining 
in  it,  the  extract  is  concentrated  and  united  with 
the  condensed  distillate,  and  the  resultant  liquid 
employed  for  treatment  of  a  fresh  charge  of  resinous 
material. — A.  de  W. 

Varnish;  Process  of  manufacturing  .     C.   H. 

Bennett.        U.S.P.    1,341,103,   25.5.20.        Appl., 
20.1.19. 

A  quantity  of  varnish  "body"  is  cooked  remote 
from  a  closed  blending  chamber,  then  transferred 
to  the  blending  chamber,  and  a  quantity  of  solvent 
introduced.  The  solvent  vapours  are  led  off  from 
the  blending  chamber  by  means  of  vapour  pres- 
sure, condensed,  and  returned  to  the  chamber  {cf. 
U.S.P.  1,298,159;  J.,  1919,  428  a).— A.  de  W. 

[Besinous]  moulded  products;  Process  of  producing 
.  L.  T.  Richardson,  Assr.  to  The  Cutler- 
Hammer  Mfg.  Co.  U.S.P.  1,342,067,  1.6.20. 
Appl.,  6.6.18. 

A  phenolic  substance  is  mixed  with  a  non-volatile 
methylene  compound  in  proportions  to  afford  about 


one  phenol  group  to  one  methylene  group,  and 
the  mixture  is  heated  under  anhydrous  conditions 
to  form  an  initial  condensation  product  in  which 
less  than  half  the  phenolic  substance  has  combined. 
This  is  mixed  with  a  filler,  the  mass  compacted, 
and  the  condensation  reaction  completed  by  further 
heating. — B.  M.  V. 

Paint  and  process  of  making  the  same.    J.  Wingen. 
U.S.P.  1,341,250,  25.5.20.     Appl.,  12.2.19. 

See  E.P.  133,852  of  1919;  J.,  1919,  916  a. 


XIV.-INDIA-RUBBER ;  GUTTA-PERCHA. 

Vulcanisation  and  depohimerisation.  E.  Seidl. 
Gummi-Zeit.,  1920,  34,  797—798. 

The  beneficial  effect  accruing  to  rubber  by  vulcan- 
isation by  the  hot  process  is  accompanied  by  a  loss 
marked  adverse  "  depolymerisation  "  effect,  which 
is  masked  by  the  former.  Rise  in  temperature, 
however,  increases  the  rate  of  the  former  change 
more  than  that  of  the  latter,  so  that  by  vulcanisa- 
tion at  a  higher  temperature  to  the  same  per- 
j  centage  of  combined  sulphur,  the  proportion  of  the 
depolymerisation  effect  relative  to  the  beneficial 
effect  is  decreased  and  the  product  possesses  greater 
strength— D.  F.  T. 

Bubber  membrane;  Process  of  diffusion  through  a 

.    H.  A.  Daynes.     Proc.  Roy.  Soc,  1920,  a, 

97,  286—307. 

The  passage  of  a  gas  through  a  rubber  membrane 
is  a  simple  diffusion  process  in  which  the  surface 
resistance  is  practically  negligible.  The  mean 
diffusion  constant  is  ll'4xl0"6  cm.  per  sec.  at  20°  C. 
The  absorption  coefficient  is  0'035  (mean),  and  this 
has  a  low  temperature  coefficient,  0'5%  per  1°  C. 
{Cf.  J.C.S.,  Aug.)— J.  F.  S. 

Patent. 

Bubber  compounds;  Manufacture  of  ■ — ■ — •.  H. 
Wade.  From  Goodyear  Tire  and  Rubber  Co. 
E.P.  143,610,  24.2.19. 

See  U.S.P.  1,301,693  of  1919;  J.,  1919,  472  a.  Other 
ingredients  than  barium  sulphate  can  be  incorpor- 
ated in  rubber  mixings  in  a  similar  manner. 


XV.-LEATHER;  BONE;  HORN;  GLUE. 

Tanning  materials;   True   tanning   value   of  vege- 
table   .     J.  A.  Wilson  and  E.  J.   Kern.     JL 

Ind.   Eng.  Chem.,  1920,   12,  465—469. 

Tannin  is  defined  as  that  portion  of  the  water- 
soluble  constituents  of  the  material  which  will  pre- 
cipitate gelatin  from  solution  and  which  will  form 
compounds  with  hide  fibre  which  are  resistant  to- 
washing.  To  determine  the  true  tanning  value  of 
vegetable  substances  12  g.  of  hide  powder,  of  known 
hide  substance  content  (nitrogen  x5"62),  is  shaken 
for  6  hrs.,  with  200  c.c.  of  an  aqueous  solution  of 
the  tanning  material ;  if,  after  this  shaking,  the 
solution  gives  a  turbidity  with  gelatin-salt  solution, 
the  operation  must  be  repeated,  using  less  of  the 
tannin  solution.  The  tanned  powder  is  washed 
with  water  and  squeezed,  about  12  washings  being 
required  to  remove  non-tannin  substances  (ferric 
chloride  test),  then  dried  at  room  temperature  for 
24  hrs.,  and  analysed  for  water,  fat  (chloroform  ex- 
tract), and  hide  substance.  The  difference  between 
the  percentage  sum  of  these  constituents  and  100  is 
taken  as  the  percentage  of  tannin.  Analyses  of 
quebracho,  oak  bark,  sumach,  etc.,  by  this  method 
and  by  the  official  method  of  the  American  Leather 
Chemists'  Association  show  that  the  latter  method 
may  give  results  in  error  to  the  extent  of  43 — 
220%.— W.  P.  S. 
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Tunning  materials;  "  Modified  shake  method  "  of 
analysis  of         .  (i.  Baldraoco  and  B.  Camilla.  .1 
i      ther  Trades'  Chem.,  1990,  i.  101-   111. 

\    kui.y   tn   Parker's  oriticisms   (J  .    1920,    139 

ulta  obtained  with  the  official  "  ?-li;i k.- 
method"  are  liable  to  considerable  variation 
Jedlickn,  Collegium,  1916,  557).  Non-tannin  t » t — 
nates  obtained  From  the  official  method  of  analysis 
of  certain  tanning  materials  may  contain  tannins 
which  are  not  precipitated  by  the  ordinary  gelatin- 
■all  reaction,  bul  are  precipitated  bj  the  gelatin- 
1  9  g.  "i  gelat  in  dissolved  in 
of  distil!.-,)  water  on  the  water-bath  and 
Mn\.tl  with  10  •  i  "i  glacial  acetic  add).  One 
drop  of  this  reagent  added  to  I  6  c.c.  of  the  non- 
tannins  nitrate  will  precipitate  I  pari  of  tannin 
in  I  I  he  "modified  shake  method  "  is  car- 

ried out  with  a  lightly  chromed  hide  powder  which 
does  imi  alter  on  keeping  and  can  be  easily  pre- 
pared. The  method  Btiowa  no  anomalies  and  non- 
tannin  nitrates  are  obtained  which  are  always  free 
from  tannin,  as  Bhown  by  the  gelatin-acetic  acid 
reagent.— D.  W. 

Tannin*..    IV.    HamameU-tannin.    II.     K.  Freu- 
denberg  and  D.  Peters.    Ber.,  1920,  53,  958—961. 

Thi  previous  conclusion  (■!..  1919,  396a)  that 
hamameli-tannin  is  an  ester-like  compound  of  gallic 
ai  nl  (3  mols.)  and  a  Inxose  is  confirmed.  The  latter 
consists  of  nn  aldo-hexose  to  the  extent  of  93%  at 
an}  rate,  but  it  has  not  been  definitely  identified. 
Various  improvements  in  experimental  technique 
are  described,  including  the  purification  of  hama- 
meli-tannin.  the  preparation  of  tannase  tree  from 
dextrose,  the  examination  of  the  course  of  the 
reaction  by  measurement  of  the  gradually  in- 
acidity  of  the  solution,  and  the  replace- 
ment of  lead  carbonate  and  basic  lead  acetate  by 
prepared  clay  fur  the  removal  of  gallic  acid  and 
tannin       (Cf.  J.C.S.,  Aug.)— H.  W. 

Patents. 
liming  and  other  fanning  operations  upon  hides  or 

skins.     C.    M.   Owen.     D.S.P.   1,342,866,   8.6.20. 

Appl.,  H.8  19 
She  E.P.  128,451  of  1918;  J.,  1919,  649  a. 

Alkali  silicate.     G.P.  318,516.     See  VII. 

XVI.-S0ILS;  FERTILISERS. 

Acidity  and  acidimetry  of  .     Investiga- 
tion of  aeoi  sods  by  mean*  of  the  hydrogen  elec- 
tr ode.       H.   G.    Knight.       J.  Ind.  Eng.   Chem., 
1980,  12,  457—454. 
Determinations    were   made   with    a    new    typo   of 
hydrogen  electrode  cell.    When  an  acid  soil  is  added 
to  u  neutral  salt  solution  the  hydrogen  ion  concen- 
tration   reaches   a   maximum   almost   at   once,   but 
secondary   reactions  later  cause  a  decrease   in   the 
oom  entration.     If  a  free  base  is  present  in  the  salt 
solution,   it  is  neutralised   rapidly   as    indicated    hy 
the  change  in  hydrogen  ion  concentration,  but  this 
hydrogen    ion   concentration    of   the   solution    con- 
tinues to  rise  for  an  unknown  period.     There  is  no 
sharp  break  in  the  progress  of  base  absorption  by 
an  acid   soil  such  as  would   warrant  differentiation 
and    latent    acidity,   or   immediate   .end 
eventual  lime  requirement.     The  changes  in  log  0 
approach   marly   straight   line  functions   with   pro- 
gressive   addition    of    base    in    the    presence     of     a 
neutral  will  solution;  dilferent  indicators  will  give 
in  lime  requirement  for  soils  depending 
on  the  glope  of  the  log  C  curve,  and  the  greatest 
differences     occur     with     soils     containing     much 
organic    matter.        Insoluble   products   are   formed 
D  base  is  added  to  an  acid  soil,  calcium  pro- 
ducing less   soluble   products  than  docs   potassium, 
out  calcium  and  potassium  hydroxides  have  equiva- 


lent power  in  neutralising  .,,  i,i  oils.  The  absorp- 
tion ol  bases  by  acid  soils  is  due  largely  to  rela- 
tively  insoluble    i,  ids.      \v     P,  s. 

Soils;  I. nor  requirement  of    —  according  to  the 
Veiteh  method,  compared  with  the  hydrogi 
concentration  of  thi    toil  extract,     a     \\     Blair 
and  a.  L.  Prince.    Soil  Sci  .  1930,  9,  853    869 

Willi  the  s.im|.|,.s  of  the  particulai 1  examined 

(a  loam  soil  which  had  received  varying  applica- 
tions of  lime)  then,  appear..!  io  be  a  fairlj  close 
con-elation  between  the  hydrogen  ion  concentration 
oi  tin-  sod  extract  and  the  lone  requirement  ol  the 
oil  as  d.  termined  by  the  Veiteh  method.  Samples 
which  gave  extracts  with  a  hydrogen-ion  concen- 
tration oi  about  pa  6"7  or  over  were  alkaline  by 
the  Veiteh  method.  With  sods  containing  a  high 
percentage  of  organic  matter  certain  inconsistencies 

appeared,  however,  clue  possibly  to  the  presence  d 
buffi  r  substances.      W.  (!. 

Soils;  Hydrogen-ion  concentration  measurements  of 
in    connexion    with     their    "lime-require- 
ments."    .).  K.  Joll'e.     Soil  Sci.,   1920,  9,  261 
866. 
Thb  results  obtained  are  in  fairly  close  agreement 
with  those  of  Blair  and  Prince  (preceding  abstract) 

— W.  G. 

Soil;  Relative  absorption  by  of  sodium  car- 
bonate and  sodium  chloride.  T  H  Kearney  Soil 
Sci.,  1920,  9,  267—27.!. 

Whin  equal  volumes  of  solutions  of  equal  concen- 
tration of  sodium  carbonate  and  of  sodium  chloride 
are  added  to  the  same  weight  of  sand  and  allowed 
to  remain  in  contact  for  21  Ins..  electrical  resistance 
measurements  indicate  that  the  sodium  carbonate- 
is  absorbed  to  a  far  greater  extent  by  the  sand  than 
is  the  sodium  chloride.  Over  the  concentration 
range  01  to  1(1  ,  on  the  average,  approximately 
03  of  the  sodium  carbonate,  but  only  2.V>:  of  the 
sodium  chloride  was  absorbed.  This  factor,  as  well 
as  the  partial  formation  of  the  less  injurious  bicar- 
bonate, needs  to  be  taken  into  account  in  investi- 
gating the  comparative  toxic  effect  of  alkali  salts  on 
plants  grown  in  soil  cultures. — W.  G. 

Wheat.    Blish.    See  XIXa. 

Patents. 
Nitrifying  bacteria;  Preparation  of  liquid  cultures 

°f •     F.M.Wood.    U.S. P.  1,341,030,  25.5.20. 

Appl.,  24.7.19. 

Cultuhf.8  of  nitrifying  bacteria  for  soil  fertilisation 
are  prepared  by  mixing  crushed  leguminous  nodules 
with  water,  adding  a  mixture  of  equal  parts  of 
garden  soil  and  well-rotted  manure,  and  exposing 
the  liquid  to  a  "sun-warmed  atmosphere  until  a 
strong  emulsion  is  obtained." — J.  H.  L. 

Fertiliser  material;  Process  and  product  of  making 

.        P.     McG.     Shuey      Assr.     to    Savannah 

Chemical  Co.  and  F.  J.  Gibson.  U.S. P.  1,341  598 
25.5.20.    Appl.,  2.11.18. 

Vfoj ten  nitre-cake  is  mixed  with  a  phosphate-bear- 
ing material  and  an  organic  nitrogenous  material. 

— W.  J.  W. 

XVII.    SUGARS;   STARCHES;  GUMS. 

Sugar;    Effect    of    varying    the    amount    of    "in- 
oculum" and  concent  rat  ion  on   tlie  deterioration 

of  hi/  moulds.     N.  Kopeloff.     J.  Ind.  Eng. 

(hem.,  1920,  12,  455—437.  (Cf.  J.,  1920,  380a.) 
Deterioration  increases  with  an  increase  in  the 
number  of  mould  spores  inoculated  into  the  sugar 
and  with  a  decrease  in  concentration  of  the  films 
surrounding  the  sugar  crystals.  At  moisture 
ratios  of  less  than  018  thsre  is  little,  if  any    dc- 
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terioration  with  a  mould  infection  of  less  than  5000 
spores  per  grra. ;  at  moisture  ratios  above  0"18  de- 
terioration  occurs  with  upwards  of  100  spores  per    I 
;rm.     Under  similar  conditions  Aspergillus  Sydowi, 
Bainier  has  a  greater  effect  than  Penicillium   ex-   I 
pansum  or  A.  niger. — W.  P.  S. 

Dextrose;  Action  of  hydrocyanic  acid  on  .     J.    j 

Bougault  and  J.  Perrier.     Comptes  rend.,  1920, 
170,  1395—1397. 

When  an  excess  of  potassium  cyanide  acts  on  dex-  i 
trose  the  action  is  slow,  the  whole  of  the  dextrose  i 
being  combined  only  after  at  least  two  days  at 
20°  C.,  and  the  time  required  increases  with  the 
dilution  of  the  solution.  If  an  excess  of  dextrose 
acts  on  potassium  cyanide  the  whole  of  the  cyanide 
is  destroyed  in  10  hrs.  at  20°  C,  and  the  mixture  is 
no  longer  toxic. — AV.  G. 

IT'oorf  charcoal.   Pickles.  See  IIb. 


'Fruit  jellies  etc. 


Patent. 
G.P.  303,995. 


.See  XIXa. 


XVIII.-FERMENTATION  INDUSTRIES. 

■Enzymic  extract,  polyzime ;  Properties  of  a  specially 

prepared  comparing    its    starch   liquefying 

power  with  m-alt  diastase.  J.  Takamine,  jun., 
■  and  K.  Oshima.  J.  Amer.  Chem.  Soc,  1920,  42, 
4261—1265. 

Polyzime  is  an  aqueous  extract  of  diastatic  en- 
zymes, sp.  gr.  103 — 106,  containing  many  other 
enzymes,  made  from  a  specially  prepared  culture  of 
Aspergillus  oryzaz  on  media,  consisting  mainly  of 
wheat  bran.  Its  amyloclastic  power  by  Wohlge- 
muth's  method  is  D  40°/30  min.,  3-000;  D  40°/24 
hrs.,  115'000;  whilst  Lintner's  saccharogenic  value 
at  21°  is  43,  and  at  50°,  150°.  Its  diastatic  power 
remains  unchanged  at  the  ordinary  temperature 
for  6  months,  but  is  diminished  after  3  hrs.  above 
40°  C  — J.  K. 

Acidity   of   worts,    beers,    and    other   physiological 

liquids;  New  method  for  determining .     III. 

Investigation  of  carbonates  and  phosphate-car- 
bonate mixtures  in  presence  of  capillarily  active 
indicators  of  acid  and  alkaline  nature.  W. 
Windisch  and  W.  Dietrich.  Woch.  Brau.,  1920, 
37,  35—38,  43—46,  54—56,  70—71.  J.  Inst. 
Brew.,  1920,  26,  388—389.  (Cf.  J.,  1920,  128a, 
461a.) 

The  surface-tension  methods  previously  described 
were  applied  to  the  study  of  the  equilibria  pro- 
duced in  solutions  containing  potassium,  mag- 
nesium, or  calcium  carbonate  (or  bicarbonate),  and 
juonopotassium  phosphate  (cf.  J.,  1920,  293  a). 
Eucupine  dihydrochloride  and  undecylic  acid  were 
employed  as  "  indicators." — J.  H.  L. 

Filter   pulp;   Purification   of  [in    breweries]. 

R.   Heuss.     Z.   ges.   Brauw.,  1920,  43,   145—147. 

154—156,  161—163.  (Cf.  Foster,  J.,  1916,  1170.) 
An  investigation  of  the  purification  of  pulp  from 
leer  filters,  including  an  account  of  a  biological 
control  of  the  usual  method  of  purification  as 
practised  in  ten  different  breweries.  Provided  the 
cakes  have  been  completely  disintegrated  in  the 
preliminary  washing  with  cold,  or  preferably  luke- 
warm water,  sterilisation  can  usually  be  attained 
byheating  for  i  hr.  at  about  80°  C.  If  the  apparatus 
contains  less  than  40 — 50  pts.  of  water  to  1  pt.  of 
•dry  pulp,  longer  heating  or  a  higher  temperature 
is  desirable.  Old  pulp  appears  to  be  more  difficult 
than  new  to  sterilise,  possibly  owing  to  the  presence 
of  knots.  After  sterilisation  the  pulp  always 
becomes  more  or  less  re-infected  before  it  is 
sreplaced  in  the  filter.  The  utmost  cleanliness  is 
siecessary,    and    the    whole    series    of    operations — 


washing,  sterilising,  pressing  and  replacement  in 
the  filter,  should  be  completed  with  the  least  possible 
delay. — J.  H.  L. 

Pyruvic   acid,    Fermentability   of   under   the 

conditions  of  the  fixation  method.  [Fermenta- 
tion of  pyruvate-sulphite  by  yeast.]  C.  Neuberg 
and  E.  Reinfurth.     Ber.,  1920,  53,  1039—1052. 

The  behaviour  of  the  pyruvic  acid-sulphite  complex 
has  been  further  studied,  particularly  with  respect 
to  its  action  under  the  influence  of  widely-varying 
classes  of  yeast  and  yeast  preparations.  The 
complex  is  at  least  as  readily  fermented,  as  is 
pyruvic  acid  itself  (cf.  Zerner,  J.,  1920,  276  a). 
All  types  of  yeast  and  yeast  preparations  decom- 
pose pyruvic  acid  in  the  presence  of  an  equivalent 
or  greater  amount  of  sulphite  and  under  suitable 
conditions  of  permeability  (which  appear  to  be 
comparable  with  the  osmotic  requirements  of  sugar 
fermentation);  the  pyruvic  acid-sulphite  complex, 
in  spite  of  its  stability,  is  more  readily  fermented 
than  the  unstable,  sugar-sulphite  compound.  (Cf. 
J.C.S.,  Aug.)— H.  W. 

Wines;  Process  of  treating  [clarifying]  white  . 

L.  Monnier.  Ann.  Chim.  Analyt.,  1920,  2, 
147—148. 

Certain  white  wines  examined  by  the  author  con- 
tained a  bright  blue  sediment  consisting  of  ferric 
ferrocyanide ;  potassium  ferrocyanide  and  gelatin 
had  evidently  been  used  for  clarifying  the  wine. 

— W.  P.  S. 

Wine    vinegar;    Determination    of    total    solids    in 

.     Aschoff  and  H.  Haase.     Z.  bffentl.  Chem., 

1920,  26,  4—6. 
Indirect  determination  of  the  total  solids  in  wine 
vinegar  by  the  method  of  Lehmann  and  Gerum  (Z. 
Unters.  Nahr.  Genuss.,  1912,  23,  267)  gives  more 
accurate  results  than  a  direct  determination.  The 
sp.  gr.  (d)  of  the  vinegar  is  determined,  the  acidity 
titrated  with  N/l  sodium  hydroxide  solution,  and 
the  number  of  c.c.  multiplied  by  000018  (  =  d'). 
The  difference  between  d  and  d'  gives  the  sp.  gr.  of 
the  extract  solution,  and  from  this  the  total  solids 
are  obtained  bv  means  of  Windisch's  table. 

— C.  A.  M. 

Alcohol;  [Temperature]  corrections  for  densities  of 
.     H.  D.  Richmond.     Analyst,  1920,  45,  222. 

A  table  gives  the  figures  necessary  to  correct  the 
sp.  gr.  to  15'5°/15"5°  C,  when  the  determination 
has  been  made  between  10°  and  15°  C,  or  between 
16°  and  25°  C,  and  covers  a  range  of  sp.  gr.  from 
079  to  0-99.— W.  P.  S. 

Patent. 

Grain;  Process  for  steeping  and  malting  .     0. 

Rummel.     G.P.  318,701,  5.12.17. 
Grain    is    treated    with    cellulose    waste    lyes    or 
fermented  cellulose  lyes,  which  may  be  added  to  the 
steeping  water.  This  shortens  the  steeping  process, 
promotes  oxidation,  and  prevents  mould  growth. 

— C.  A.  M. 

XIXa-FOODS. 

Wheat;  Effect  of  premature  freezing  on  composi- 
tion of .    M.  J.  Blish.    J.  Agric.  Res.,  1920, 

19,  181—188. 
Premature  freezing,  i.e.,  freezing  of  the  immature 
growing  plant,  affects  the  composition  of  wheat  and 
the  flour  milled  therefrom,  the  percentage  of  non- 
protein nitrogen,  reducing  sugars,  and  acio- 
reacting  substances  being  higher  in  each  case  than 
in  the  corresponding  sound  products.  The  non- 
protein nitrogen  of  frozen  wheat  contains  a  con- 
siderably higher  percentage  of  a-amino-nitrogen 
than  that  of  sound  wheat. — W.  G. 
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p|   barley.     Its  manufacture  and  composition. 

J.    A.    LeC'lerc  and  C.   I).   (iarbv.     J.    InJ.    F.ng. 

(.'hem..  Hi-jo,  it,  151—465. 
Tub  pearling  pro.  i  'ss  consists  in  subjecting  the 
barley  to  a  scouring  action  between  ■  revolving 
mill-stone  end  a  surrounding  sieve,  the  latter 
moving  slowly  in  the  opposite  direction  to  the 
stone  from  5  to  6  pearling  operations  are  m 
tary,  and  in  each  a  certain  amount  ol  endosperm 
is  removed,  in  addition  to  the  husk  and  bran.  The 
first  two  pearlings  yield  a  product  known  as  "  pot 

barley  "    and    cause    a     lo^s    ot    22        ol     the    "hole 

material,  36  oi  the  protein,  41'  of  the  fat,  and 
60  of  the  mineral  constituents.  In  continuing 
the  operations  to  produce  pearl  barley  (6  pearlings) 
t>">  of      tho      barlev      material       is       removed, 

ether  with  71      oi  the  protein,  BO    86      of  the 
P.O  .   K.o.  OaO,  and  MgO,  and  97      of  the 
crude  fibre  and  8iO,.— W.  P.  S. 

"Rangoon  beans  { ;  Hydrocyanic  acid  in ].    W. 

K..  nig.         Chem.-Zeit.,      1920,     44,     4  05-    408, 

ill     05,  133     134. 
HTDBOOTANIi     acid    (II — Co    mg.    per    100    £.)    was 
found  in  50  samples  of  Rangoon  beans  (Pnaseolus 
htnatwt).    The  enzyme  in  the  beans  is  uol  destroyed 
by  boiling,  and  the  whole  of  the  hydrocyanic  acid 

is  liberated  from  the  glucoside  by  exposing  the 
cooked  beans  for  21  hrs.  to  the  action  of  water. 
The  glucoside  is  not  decomposed  by  pepsin  with 
dilute  hydrochloric  acid  In  tho  ease  or  beans  con- 
taining not  more  than  .'10  nig.  HCN  per  100  g.,  the 
hydrocyanic  acid  may  be  removed  by  twice  soaking 
the  beans  for  2 1  hrs.  with  5  times  the  amount  of 
cold  water,  and  then  boiling  them  twice  for  1  hr. 
with  the  same  !  water,  which  is  renewed  as 

it  evaporates.      Beans   thus   treated   lose  about   14°; 
in  weight,  but  arc  then  non-toxic.     The  husks  of  a 
pie  contained  0  1  and  the  kernels  about  40  mg. 
HON  per  100  g  —  C.  A.  M. 

Patents. 

Qrain;  Process  and  apparatus  for  converting  

ir\t<>  paste  or  dotu/h.  3.  C.  A.  Pointe.  E.P. 
117,271,  5.7.18.  Conv.,  5.7.17.  Addn.  to  8381 
of  1913  (J.,  1914,  330). 

Tiik  grain  is  washed  and  macerated  in  water  and 
then  subjected  to  pressure  between  rubber-covered 
rollers  and  suporposed  perforated  plates  in  order 
to  separate  tho  pulp  and  husks;  salt,  yeast,  etc., 
may  be  added  during  tho  pulping  process.  The 
washing  apparatus  consists  of  a  cylinder  fitted  with 
a  vertical  rotating  shaft  provided  with  helical 
blades  and  the  macerator  has  a  constant 
teniperaturo  water-jacket. — W.  P.  S. 

I'.  getables  nm!  the  like  :  Method  and  apparatus  for 
drying .    8.  Vlessing.    E.P.  143,074,  20.6.19. 

Veobtaiiles  are  subjected  to  the  action  of  super- 
heated steam  fat  180°— 200°  C.)  for  5—10  mins., 
and  then  dried  on  cruciform  screens  in  an  upward 
current  of  hot  air.  Tho  screens  are  arranged  in 
horizontal  layers,  and  by  periodically  rotating  them 
the  vegetables  are  transferred  from  one  layer  to 
the  next  lower  one,  and  so  on. — W.  P.  8. 

If<  if    and  fish   and   like   food   preparations;   Pre- 
servation nnil  treatment  of  .     E.  G.  Peyton 

and  11.  Ferguson.  E.P.  113,669,  24.3.19. 
Tub  food  is  immersed  for  a  time  in  an  electrolytic 
bath,  which  may  contain  common  salt  in  solution, 
and  then  desiccated  for  preservation.  Prior  to 
use  the  product  may  receive  a  further  electrolytic 
ment.-  J.   H.    I.. 

Milk:   Reconstructed  and  process  of  making 

the  tame.  A.  W.  Itosworth.  Assr.  to  The  Boston 
Floating  Hospital.  D.8.P.  1,341,040,  25.5.20. 
AppL,  1.7.18. 

iicman  milk  is  treated  by  first  separating  the 


fat,  together  with  fat-soluble  vitamines,  and  the 

casein,  then  removing  from  the  serum  practically 
all  the  calcium  and  phosphorus,  without   any  of  the 

dissolved    \it.u is.    and    finally    re-combining    tho 

tilting  Berum  with  a  portion  "of  the  fat  and  with 

protein  and  calcium  and  phosphorus  in  substantially 

the  same  proportions  aa  are  present  in  human  milk. 

—J.  11.  L. 

Humanised  milk;  Preparation  of .    H.  Timpo. 

Q.P.  319,033,  2.4.19. 

Fbibb  cow's  milk  is  enriched  with  fat  and  treated 
with  a  mixture  of  sodium  and  potassium  pyro- 
phosphates (•'*  g.  par  I.).  The  precipitated  less 
digestible   portion   of   the   casein   and   most  of  the 

calcium   salts  are  separated   by   heating  and  centri- 

fuging,  and  the  milk  intimately  mixed  with  a 
solution  containing  9%   of  lactose. — C.   A.   M. 

Fruit  juices  and  jellies;  Preparation  of  from 

fruits  and  other  vegetable  products,  with  the 
simultaneous  manufacture  of  preserves.  O.  and 
C.  Bielmann.    G.P.  303,995,  25.11.16. 

Fruits  otc.  aro  treated  with  the  runnings  from 
sugar  refineries  etc.  (e.g.,  a  solution  of  molasses} 
in  a  connected  series  of  diffusion  vessels. — C.  A.  M. 

Lupin    seed*;    Process   of    preparing   a   flour  free 

from  bitter  principles  from  .     J.  D.  Riedel. 

G.P.  319,591,  30.11.17. 

Lupin  seeds  aro  treated  with  a  solvent  for  fats  in 
the  presence  of  alkali  and  then  with  strong  alcohol, 
to  obtain  a  flour  suitable  for  human  food. — C.  A.  M. 

Preserving  peas,  beans,  and  other  pulse.    A.  Bruff. 
E.P.  143,804,  20.12.I!'. 

Drying  vegetables  and  other  materials;  Processes 

and  apparatus  for  .     A.  A.  Goubert.     E.P. 

144,080,  27.5.19. 

See  U.S. P.  1,305,599  and  1,305,600  of  1919;  J., 
1'il'J,  597  a,  562  a. 


XIXb-WATER  PURIFICATION;  SANITATION. 

Seicage;  Purification  of  by  activated  sludge. 

1!.   Cambier.     Comptes  rend.,   1920,    170,   1417— 
1419. 

A  very  slight  trace  of  chloroform  in  the  air 
bubbled  through  the  sewage  during  purification  by 
the  activated  sludge  process  is  sufficient  to  inhibit 
the  formation  of  nitrates.  Similarly  if  air  satu- 
rated with  chloroform  is  bubbled  through  the 
sewage  for  1  hr.  and  then  pure  air  for  4  hrs.  to 
remove  the  chloroform,  on  the  introduction  of  the 
sludge  and  the  subsequent  bubbling  of  air,  the 
ammonia  disappears  but  no  nitrates  are  formed. 
Further,  attempts  to  isolate  nitrifying  organisms 
from  activated  sludges  were  not  successful.  These 
results  aro  opposed  to  the  view  that  nitrification 
takes  place  during  the  purification  of  sewage  by 
the  activated  sludge  process. — W.  G. 

Patents. 

Water  purifiratian  and  softening;  Manufacture  of 

base-exchanging    compound   for   .      J.    Cros- 

field  and  Sons,  Ltd.,  and  H.  J.  Wheaton.  E.P. 
112,974,  21.3.1!'. 
A  COMPOUND  of  silica  and  soda  for  water  purifica- 
tion and  softening  is  prepared  by  neutralising 
dilute  sodium  silicate  solution  to  tho  extent  of 
about  50%  of  the  sodium.  Tho  gelatinous  mass 
obtained  is  dried  at  a  low  temperature,  washed  to 
remove  soluble  salts,  and  granulated.  A  suitable 
product  contains  126%    NaaO  and  874%   SiO,. 

— W.  J.  W. 

Sewage    and    other    foul    liquids;    Apparatus    for 

aerating  -    -.    it.  Ames.     E.P.  143,369,  28.4.19. 

In    aerating    tanks    a    movable    device    for    raising 
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the  sludge  to  the  surface  comprises  a  series  of 
vertical  pipes  fixed  in  a  carriage,  the  lower  ends 
of  the  pipes  being  bell-mouthed,  and  the  upper 
ends  being  provided  with  mushroom-shaped 
flanges.  By  means  of  an  internal  concentric  pipe, 
and  an  air  lift  consisting  of  a  conical  box  with 
apex  below  and  slotted  to  allow  air  to  escape 
upwards,  or  other  suitable  device,  the  sludge  is 
raised  to  the  surface  through  the  bell-mouthed 
pipes,  and  then  flows  in  a  cascade  over  the  mush- 
room flanges  back  into  the  tank,  becoming 
aerated  in  the  process. — W.  J.  W. 

Sewage   and  other   liquids;   Purification   of  . 

W.    Jones.      U.S. P.    1,341,561,    25.5.20.      Appl., 

8.8.19. 
See  E.P.  132,826  of  1918;  J.,  1919,  876a. 


XX.— ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES ;   ESSENTIAL  OILS. 

Salvarsan  and  neosalvarsan;  Examination  of . 

Utz.  Suddeutsch.  Apoth.-Zeit.,  1920,  60,  187— 
188.  Chem.  Zentr.,  1920,  91,  II.,  772.  (Cf.  J., 
1920,  246a.) 

Salvarsan  preparations  may  be  conveniently  iden- 
tified by  Gaebel's  reaction,  according  to  which  this 
compound  gives  the  diazo  reaction  with  a-naphthyl- 
amine,  but  not  with  /3-naphthylamine.  Salvarsan 
and  neosalvarsan  can  be  distinguished  from  one 
another  by  the  following  reactions  :  5  c.c.  of  neo- 
salvarsan solution  (1:1000)  with  O'l  c.c.  of  dilute 
hydrochloric  acid  gives  a  precipitate,  soluble  on 
boiling  and  not  re-precipitated  on  cooling.  Salvar- 
san gives  no  such  precipitate.  With  an  equal 
volume  of  acetic  acid  neosalvarsan  solutions  give  a 
cloudiness  changing  to  an  orange-coloured  precipi- 
tate on  heating,  whilst  salvarsan  gives  a  negative 
result.  With  ferric  chloride  both  preparations  give 
a  green  to  red  coloration,  and  with  excess  the  sal- 
varsan solution  becomes  dark  red,  and  neosalvarsan 
violet.  Mercuric  chloride  gives  with  salvarsan  a 
heavy  white  precipitate,  and  with  neosalvarsan  an 
orange  precipitate,  both  of  which  become  somewhat 
grey  or  dirty  on  heating  and  rapidly  sink  to  the 
bottom.  Ammonium  molybdate  yields  with  salvar- 
san an  olive-green  precipitate  and  with  neosalvar- 
san an  olive  coloration  becoming  dark  green,  but 
no  precipitate.  Platinic  chloride  gives  only  with 
neosalvarsan  a  flocculent  precipitate  which  gradu- 
ally settles.  Picric  acid  produces  with  salvarsan 
solutions  an  intense  yellow  precipitate  which  is  not 
dissolved  on  heating,  whilst  with  neosalvarsan  only 
a  slight  opalescence  is  produced  after  long  stand- 
ing. On  the  addition  of  a  concentrated  solution  of 
sodium  bisulphite  the  yellow  salvarsan  solution 
immediately  becomes  greyish-green,  followed  by  a 
dirty  grey  cloudiness ;  on  warming,  the  liquid  be- 
comes first  green  and  then  yellow,  and  finally  a 
lemon-yellow  precipitate  is  formed.  Neosalvarsan 
gives  no  reaction  with  this  reagent. — G.  F.  M. 

Sympathomimetic  amines.  I.  Amino-derivatives 
of  naphthalene.  A.  Madinaveitia.  Anal.  Fis. 
Quim.,  1920,  18,  66—78. 

Physiological  tests  with  amines  of  similar  consti- 
tution to  adrenaline  but  containing  a  naphthalene 
instead  of  a  benzene  nucleus,  showed  that  a  naph- 
thalene compound  is  40  times  more  active  than  a 
benzene  one,  and  that  introduction  of  a  hydroxyl 
in  the  nucleus  increases  the  physiological  action  of 
the  compound. — W.  R.  S. 

Saccharin  analysis.  O.  Beyer.  Chem.-Zeit.,  1920, 
44,  437—438. 

The  formula  x  =  2-01329xc-100/009845  may  be 
used  to  calculate  the  percentage  (x)  of  o-benzoic- 
sulphimide  in  commercial  saccharin  when   1  g.  of 


the  sample  is  titrated  with  2V/10  potassium 
hydroxide  solution  using  phenolphthalein  as  indi- 
cator; c  is  the  number  of  c.c.  of  the  alkali  solution 
used.— W.  P.  S. 

Salicylic  acid;  Melting  point  of .     W.  J.  Bush 

and  Co.    Perf.  Essent.  Oil  Rec,  1920,  11,  207. 

Pure  salicylic  acid  has  m.p.  approximately  159°  C, 
and  products  of  m.p.  158° — 159°  C.  are  regularly 
obtained  in  current  British  manufacture. 

— G.  F.  M. 

Chlorobenzenes ;  Catalysing  action  of  aluminium  in 

the  preparation  of .     J.  Meunier.     Comptes 

rend.,  1920,  170,  1451—1452. 

For  the  preparation  of  chlorobenzene  aluminium  is 
an  excellent  catalyst.  To  obtain  a  steady  absorp- 
tion of  chlorine  1  pt.  of  aluminium  per  1000  pts.  of 
benzene  by  weight  is  used.  If  the  action  is  stopped 
when  the  sp.  gr.  of  the  liquid  reaches  1008  a  yield 
of  87%  of  monochlorobenzene  can  be  obtained. 

— W.  G. 

Chloroform  and  other  volatile  substances;  Deter- 
mination of  .     A.  Schlicht  and  W.  Austen. 

Z.  offcntl.  Chem.,  1920,  26,  55—57. 

To  determine  chloroform  in  a  mixture  of  the  same 
with  alcohol,  5  c.c.  of  the  sample  is  diluted  with 
water  to  200  c.c,  shaken  with  60  c.c.  of  ether,  and, 
after  separation,  the  sp.  gr.  of  the  ether  is  deter- 
mined. Each  increase  of  00001  in  the  sp.  gr. 
corresponds  with  01786  g.  of  chloroform  in  the 
alcohol-chloroform  mixture.  The  sp.  gr.  of  the 
latter  gives  an  approximate  measure  of  the  alco- 
holic strength,  after  the  chloroform  has  been  deter- 
mined and  an  allowance  made  for  its  sp.  gr. 

— W.  P.  S. 

Camphor;    Examination    of    Chinese    crude    . 

E.  R.  Dovey.     Analyst,  1920,  45,  220—221. 

Moisture  is  determined  by  the  carbide  method, 
allowing  3  his.  for  the  evolution  of  the  gas.  To 
determine  water  and  oil,  100  g.  of  the  sample  is 
pressed  between  layers  of  lint  in  a  steel  cylinder, 
2  in.  in  diam.  and  6  in.  deep,  having  a  perforated 
bottom  plate  and  a  piston  worked  by  a  strong  screw 
thread;  after  15  mins.,  the  cake  is  removed  and 
weighed.  The  moisture  content  of  the  pressed  cake 
is  determined,  and  from  this  are  found  the  amounts 
of  expressed  water  and  oil.  The  total  quantity  of 
oil  is  calculated  on  the  assumption  that  the  residual 
water  and  oil  in  the  pressed  cake  are  in  the  same 
proportion  as  they  are  in  the  expressed  liquid. 

— W.  P.  S. 

Oil  of  chenopodium  from   various  sources;  Compo- 
sition of .     E.  K.  Nelson.     J.  Amer.  Chem. 

Soc,  1920,  42,  1204—1208. 

The  need  for  distilling  chenopodium  oil  in  a  rapid 
current  of  steam,  keeping  the  condenser  water 
warm,  and  rejecting  the  water  separating  from  the 
oil  in  the  receiver,  in  order  to  avoid  as  far  as 
oossible  decomposition  of  ascaridol  (cf.  J.,  1908, 
710;  1911,  1279)  is  confirmed.  By  distillation  with 
low-pressure  steam,  oil  of  low  ascaridol  content  was 
obtained,  there  being  a  distillation  residue  of  7 — 
25%,  soluble  in  water  and  probably  consisting  of 
glycols  {cf.  J.,  1913,  379),  as  against  23%,  with 
more  rapid  distillation  and  the  precautions  stated 
above.  The  proportion  of  ascaridol,  determined  by 
distillation  under  3 — 6  mm.  pressure,  in  oil  from 
Carroll  County,  Maryland,  U.S.A.,  amounted  to 
60 — 77%,  from  Java  70%,  from  Florida  (dry  plants) 
41%,  from  Eastern  U.S.A.  (wild  plants)  20%, 
whilst  samples  a  year  old  were  found  to  have 
deteriorated  little,  if  at  all.  2>Cymene,  Mimonene, 
and  probably  o-terpinene  are  also  present  in  the  oil. 

— J.  K. 
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,/    multifida;  [Essential]  oil  of .      I       K 

Nelson.     .1.  Amer.  Chem.  8oc.,  1920,  42,  12t>6. 

A   uxfli  of  the  light  yellow  oil  from  California, 

-MJ  at  25  96  C,  [„]„= +35-75.  con- 
tained B5  "i  terpenet,  largely  /J-phellandreno, 
and  also  anethole. — J.  K. 

:  U maturated  alcohol  of  the  essential  oil 

eshly  fermented  .     P.  van  Romburgh. 

K     Akad.    Wetensch,    Amsterdam,    1920, 

-:.  :.-,-    mi. 

Tn>'  alcohol  appears  to  bo  a  bexene-3-ol-6.     (Cf. 

i  i    -      \  ,  ,i    C.  1). 

Alkali  in  organic  talis;  Estimation  of  as  sul- 
phate. V.  F.  van  Diun.  Chem,  Weekblad, 
1980,  i",  288  384, 
Tin  alkali  salt  is  evaporated  with  concentrated 
sulphuric  aoid  until  fuming  ceases.  The  resulting 
mixture  of  sulphate  and  pyrosulphate  is  dissolvi  .1 
in  a  little  ammonium  carbonate  solution,  the 
t ion  is  evaporated  to  dryness,  and  the  residue 
gently  ignited,  In  this  way  losses  by  spurting  are 
avoided,  and  any  carbonaceous  matter  is  easily 
burned  off.— W.  8.  M. 

Bromine    chloride    and    ethylene.       Dclepine    and 
Villo.    See  VII. 

Conduetimetric  titrations.     KolthofF.     See   XXI  II 

Patents. 

I  .;././.  Production  of from  paraldehyde 

as   the  primary   materia!.      Soc.   des  Acieries  et 
Forges  de  Firminy.   E.P.  124,195.  18.2.19.   Conv., 
18.3 
Paiiai.ih  hviik  is  directly  converted  into  acetic  ai  id 
trolytic  oxidation  in  a  cell  provided  with  a 
porous  cathode,  e.g.,  gas  carbon,  and  a  refractor: 
anode,  such  as  magnetite  or  platinum,  osing  a  high 
current  density  and  10      Btilphnrie  acid  as  the  elec- 
trolyte.   The  paraldehyde  is  poured  on  to  the  but- 

:  the  acid  and  dissolves  until  a  concentration 
of  10 — 16       is  reached  ;  the  exi  eS8  Heats  on  the  siir- 

(1  dissolves  as  the  oxidation  proceeds.  Oxida- 
tion is  facilitated  by  the  addition  of  a  small  quan- 
tity of  a  salt  of  a  metal  capable  of  several  degree, 
nt  oxidation,  such  as  manganese,  cerium,  molyb- 
denum,  or   vanadium.       The  concentration  of  the 

ai  id  may  be  carried  to  about  40°',  and  it  is 
then  separated  from  the  sulphuric  acid  oy  distilla- 
tion.—G.  F.  M. 

Ethyl  aeetatej  Manufacture  of from  paralde- 

as  primary  material.     Soc.  des  Acieries  et 
For-  I        Firminv.       E.P.     l.'U,600,     18.2.19. 

Conv..  l.j.3.18. 

Bv  adding  to  the  mixture  of  acetic  acid  and  dilute 
sulphuric  acid  produced  by  the  electrolytic  oxida- 
tion of  paraldehyde  (preceding  abstract),  a  quan- 
tity of  ethyl  alcohol  equivalent  to  the  acetic  acid 
which  it  contains,  and  distilling  the  whole  in  a 
nig  apparatus,  esterification  is  elicited  and 

pure   ethyl    acetate   distils.      The   liquid    remaining, 
containing  sulphuric  acid  and  a  little  nan-esterified 
ad  alcohol,  may  he  again  employed  as  a  basis 
for  a  fresh  ,is. — G.  F.  M. 

[// ii'l r]oxyal deh ijdes  and  their  <  thi  is;  Manufaci  i*re 

of .    A.Weiss.     E.P.  139,163,  6.1.20.  Conv., 

i  19. 
AioMwu  hydroxy  aldehydes  or  their  others  are 
obtained  by  the  interaction  of  an  aromatic  nitroso- 
compound  such  as  nitrosobenzene,  p-nitrosodi- 
inethvlaniliiie.  ,tc  ,  mid  a  mixture  of  formaldehyde 
with  a  phenol  or  phenol  ether.  For  example,  an 
excellent  yield  of  vanillin  is  obtained  by  heating 
er;d    hours   on    a    water-bath     a     mixture   of 


equimolecular  proportions  of  gnaiacol  and  formal- 
dehyde and  hall  a  mol.  of  /i-nit  i ■osoiliinelbylaiiiline, 
methyl  or  ethyl  alcohol  being  added  as  a  diluent, 
and  gaseous  hydrogen  chloride  being  bubbled 
through  continuously.  The  reaction  mixtun  i 
then  treated  with  sodium  hydroxide,  the  alcohol 
distilled  off,  the  by-product,  p-aminodimethyl- 
aiuline,  extracted  with  bensene.  and  the  r 
acidified  and  again  extracted  with  benzene  to  re- 
move the  crude  vanillin,  which  is  purified  by  dis- 
tillation in  vacuum.-   (■.  F.  M. 

Pfi-Dichloroethyl    sulphide;    Production    of    . 

W.  .1.  Pope,  C.  8.  Gibson,  and  II.  F.  Thuillier. 
E  1*.  142,876,  3.4.18. 

#/i-l)ii  in  oitniniiYi,  sulphide  is  obtained  in  upwards 

hi  :"'  \ield  by  passing  dry  ethylene  into  Bulphur 
monochloride  heated  to  and  maintained  at  50° — 70° 

(.'.  (cf.  J.,  1920,  383  a).-  Q.  F.  M. 

Chloropicrin;  Production  of .     K.  J.  P.  Orton 

and  W.  J.  Pope.      E.P.  142,878,9.0.1-. 

( 'iii.niiiirii'itiN  is  obtained  by  the  action  of  chlorine 
on  picric  acid  or  other  suitable  nitro-phcnol,  in  pre- 
sence of  sufficient  aqueous  alkali,  preferably  sodium 
or  potassium  hydroxide  or  carbonate  solution,  to 
dissolve  the  nitro-derivative  and  neutralise  the  acid 
produced  in  the  reaction:  C  II  .<  N(  I ,).( >H  +  11C1.+ 
5H,0=3CC1,(N0,)H  18HC1+3CO,.— G.  F.  M. 

Arsenic    compounds    [mono-    and    di-arylarseniout 

lull  ides'];   Production    of   aromatic   .     W.    J. 

Pope.     E.P.  142,880,  11.6.18. 

Mono-  and  di-arylarsenious  halidcs  arc  obtained 
by  bringing  an  arsenious  halide  in  the  liquid  or 
vapour  form  into  intimate  contact  with  a  triaryl- 
a  i  sine  heated  to  a  high  temperature  under  atmo- 
spheric pressure.  According  to  the  proportion  of 
arsenious  halide  employed  reactions  expressed  by 
the  following  equations,  in  the  typical  case  of  the 
phcnvlarsenious  chlorides,  occur:  — 

(Cf>H,),As  +  2AscL,  =  3(C0Hi)AsCl1; 

2(CliH,)sAs  + AsCl,  =3(C„Hi)2AsCl ; 
(C„Hs),As  +  AsCla  =  (C0H5)2AsCl  +  (C,H5)AsCl2; 

(C.H.),AsCl  +  AsCl,  =  2(C,H5)  AsCl, ; 
(C,HJ)Asa,+(C.H,),A6=2(C.H,),AsCl. 
For  these  reactions  a  temperature  approaching 
350°  C.  is  favourable.  The  products  may  he 
separated  by  physical  or  chemical  means,  or  should 
the  diary]  compound  be  required  as  the  main  pro- 
duct any  mono-aryl  compound  present  may  lie  con- 
verted by  gently  boiling  with  triphenylarsine  as 
expressod  by  the  fifth  equation,  and,  conversely, 
should  the  mono-aryl  compound  he  required,  any 
diaryl  arsenious  chloride  present  may  be  trans- 
formed according  to  the  fourth  equation. — G.  F.  M. 

Arsinir  acids;  Process  of  preparim/  aromatic  . 

A.  Mouneyrat.     F..P.   142,947,  20.2.19. 

Aromatic  arsinic  acids  are  produced  by  the  inter- 
action of  aromatic  dia/.onium  compounds  with  cold 
or  warm  aqueous  or  dilute  alcoholic  solutions  of 
arsenious  acid,  in  an  acid,  neutral,  or  alkaline 
medium  in  the  presence  of  a  copper  salt  and  a  re- 
ducing agent  adapted  to  tho  acid  or  alkaline 
medium  employed.  In  acid  medium  hypophos- 
phorous  acid  or  cuprous  hydroxide  are  suitable, 
whilst  in  a  neutral  or  alkaline  medium  sodium 
hydrosulphite,  sodium  formaldehydesulphoxj  late, 
or  even  an  excess  of  alkali  arscnite.  may  be  em- 
ployed. The  method  of  procedure  is  capable  of 
numerous  modifications  in  detail,  of  which  examples 
are  given.- — G.  F.  M. 

Benzoic  acul ;  Production  of  .  AY.  P.  Thomp- 
son. From  I.cs  Etabl.  Poulenc  Frercs,  J.  M.  Sen- 
derens,  and  .1.  Aboulene.  E.P.  143,392,  27.5.19. 
Benzoic  acid  is  obtained  from  toluene  by  oxidation 
with  a  mixture  of  sulphuric  acid  and  manganese 
dioxide,  the  reaction  mixture  being  maintained  at 
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60° — 70°  C,  whereby  only  small  quantities  of  benz- 
aldehyde  escape  further  oxidation,  and  only  traces 
of  carbon  dioxide  are  formed  by  the  further  oxida- 
tion of  benzoic  acid.  The  operation  is  conducted 
in  a  closed  jacketed  vessel  fitted  with  arrangements 
for  steam  heating  and  water  cooling,  with  an 
agitator,  and  with  a  gas  meter  to  record  the  evolu- 
tion of  gas.  The  sulphuric  acid  and  manganese 
dioxide  are  introduced  into  the  toluene  in  small 
quantities  at  a  time  in  order  to  prevent  a  rise  of 
temperature,  and  any  notable  evolution  of  carbon 
dioxide  is  at  ouce  checked  by  cooling  the  reaction 
mixture,  which  is,  however,  maintained  at  the 
highest  temperature  possible  consistent  with  the 
above  conditions.  From  200  kg.  of  toluene  on  treat- 
ment with  400  kg.  of  manganese  dioxide  and  2000 
kg.  of  sulphuric  acid  (52°— 53°  B.,  sp.  gr.  156— 
1"58)  there  are  obtained  100  kg.  of  benzoic  acid, 
8  kg.  of  benzaldehyde,  and  100  kg.  of  recovered 
toluene.— G.  F.  M. 

Thymol;     Syntheiic     manufacture     of     .     M. 

Phillips.    TJ.S.P.  1,332,680,  2.3.20.    Appl.,  8.9.19. 

P-Cymene  is  nitrated,  the  nitro-eompound  reduced 
to  the  amino  derivative  (cymidine),  the  latter  is 
sulphonated,  the  amino  group  eliminated,  and  the 
sulphonic  acid  subjected  to  alkali  fusion. — L.  L.  L. 

XXI.-PH0T0GRAPHIC  MATERIALS  AND 
PROCESSES. 

Coloured  [photographic]  sensitisers  derived  from 
quinolines,  quinaldines,  and  lepidines  containing 
dimethylamino  and  diethylamino  groups.  H. 
Barbier.    Bull  Soc.  Chim.,  1920,  27,  427—439. 

The  author  has  prepared  the  methiodides  and 
ethiodides  of  p-diinethylaminoquinoline,  of  6- 
diethylaminoquinoline,  of  6-dimethylaminoquin- 
aldine,  and  of  6-dimethylaminolepidine,  and  finds 
that  when  these  alkyl  iodides  containing  a  dialkyl- 
amino  group  are  condensed  amongst  themselves  or 
with  alkyl  iodides  of  other  bases  or  with  p-dimethyl- 
aminobenzaldehyde,  they  give  a  series  of  new 
colouring  matters  belonging  to  the  cyanines.  All 
of  these  cyanines,  which  contain  the  active  auxo- 
chrome  group,  N(CH3),  or  N(C2H,),,  can  be  used  as 
photographic  sensitisers.    (Cf.  J.C.S.,  Aug.) — "W.  G. 

Photographic  plate;  Action  of  phosphorus,  during 

oxidation,   on  the  and  its  ionising  power. 

W.   P.   Jorisseu.       Rec.   Trav.   Chim.,   1920,   39, 
429—434. 

A  reply  to  Centnerszwer  and  Petrikaln  (Z.  physik. 
Chem.,  1912,  80,  235),  in  which  it  is  shown  that  the 
effects  obtained  on  a  photographic  plate  by  phos- 
phorus in  process  of  oxidation  depend  upon  the 
velocity  of  the  current  of  air  removing  the  mist 
produced  bv  the  oxidation  and  on  the  temperature 

— W.  G. 

XXII.— EXPLOSIVES;  MATCHES. 

Cellulose  and  its  esters.  I.  Fractional  precipita- 
tion of  nitrocelluloses.  J.  Duclaux  and  E.  AVoll- 
rnan.     Bull.  Soc.  Chim.,  1920,  27,  414—420. 

Nitrocellulose  can  be  divided  into  a  number  of 
fractions,  which  have  widely  differing  viscosities  in 
acetone  solution,  by  fractional  precipitation  from 
its  acetone  solution  by  means  of  aqueous  acetone  or 
water.  By  repeating  this  process  with  the  extreme 
fractions,  samples  were  obtained,  the  viscosities  of 
which  in  2%  acetone  solution  were  as  46:1,  and  at 
one  end  a  nitrocellulose  was  obtained,  which  in 
1%  acetone  solution  was  as  viscous  as  pure  glycerol. 
These  fractions  obey  the  law  of  mixtures  in  so  far 
as  their  viscosities  are  concerned,  and  the  nitrogen 
content  of  the  different  fractions  from  one  and  the 
same  operation  is  practically  constant.     A  better 


method  of  separation  of  the  fractions  is  probably 
by  filtration  through  a  series  of  ultra-filters.  The 
different  nitrocelluloses  can  best  be  characterised 
and  differentiated  by  osmotic  pressure  measure- 
ments.—W.  G. 

Powders  and  explosives ;  Analysis  of .  Differ- 
entiation of  trinitroglycerin  and.  dinitro glycol. 
Marqueyrol  and  E.  Goutal.  Bull.  Soc.  Chim., 
1920,  27,  443—448. 
Dinitro  glycol  may  be  differentiated  from  trini- 
troglycerin either  by  the  steady  spontaneous  loss  in 
weight  of  the  former  when  exposed  in  a  desiccator 
over  sulphuric  acid  at  12°  C.  at  the  ordinary 
pressure,  the  latter  not  losing  in  weight,  or  by 
their  different  effects  in  depressing  the  freezing- 
point  of  benzene,  the  former  lowering  the  freezing- 
point  in  10%  solution  by  306°  C.  and  the  latter  by 
213°  C.  Either  of  these  methods  is  applicable  for 
the  estimation  of  the  percentages  of  these  two  sub- 
stances present  in  a  mixture,  and  the  results  are 
not  appreciably  vitiated  by  the  presence  of  im- 
purities such  as  vaseline,  diphenylamine,  dimethyl- 
diphenylurea,  diethyldiphenylurea,  or  dinitro- 
toluene.  For  a  correct  interpretation  of  the  results 
it  is  advisable  to  determine  in  the  ether  extract  the 
substances  other  than  dinitroglycol  or  trinitro- 
glycerin.— W.  G. 

Xitration  of  m-nitrntoluenc.  Marquevrol,  Kohler, 
and  Jovinet.  Bull.  Soc.  Chim.,  1920,  27,  420— 
424. 

"When  m-nitrotoluene  is  nitrated  with  a  mixture  of 
16  pts.  of  sulphuric  acid  (98%)  and  2'25  pts.  of 
nitric  acid  (88%)  for  8  hrs.  at  100°  C,  a  mixture 
of  2.3.4-,  3.4.6-  and  2.3.6-  or  2.3.5-trinitrotoluenes 
is  obtained. — W.  G. 

Trinitration  of  o-xylcnc.  Marquevrol  and  P. 
Loriette.    Bull.  Soc.  Chim.,  1920,  27,  424—426. 

By  passage  through  its  mono-  and  dinitro-deriva- 
tives  without  purification  of  these,  but  using  fresh 
nitration  mixtures  at  each  stage,  o-xylene  gave  the 
two  trinitro-o-xylenes  previouslv  described  by 
Crosslev  and  Renouf  (Chem.  Soc.  Trans.,  1909,  202). 

— W.  G. 

Mercury    fulminate    in    mixtures    for    detonators; 

Direct  estunation  of .       Marqueyrol.       Bull. 

Soc.  Chim.,  1920,  27,  448. 
A  quantity  of  1 — 1'5  g.  of  the  mixture  is  extracted 
on  a  filter  with  25 — 30  c.c.  of  a  5%  solution  of 
potassium  cyanide.  The  filtrate  is  collected  in  the 
dish  of  a  Riche's  apparatus,  and  the  mercury 
is  deposited  on  the  dish  by  electrolysis  and  weighed 
as  such  after  washing  with  water  and  alcohol. 

— W.  G. 

Chemicals  [nitrates  and  aluminium]  used  in  pyro- 
technics; Short  commercial  analytical  methods  for 

determination  of  purity  of  .       H.  B.  Faber 

and  W.  B.  Stoddard.  J.  Ind.  Eng.  Chem.,  1920, 
12,  576—578. 
For  the  determination  of  small  amounts  of  sodium 
in  potassium  nitrate,  1  g.  is  dissolved  in  5  c.c.  of 
water,  1  c.c.  of  2N  nitric  acid  added,  and  then  10  c.c. 
of  an  acid  solution  of  potassium  nitrate,  bismuth 
nitrate,  and  caBsium  nitrate  (Ball,  J.,  1910,  46,  902), 
several  precipitations  being  made  simultaneously 
in  Erlenmeyer  flasks.  After  connecting  the  flasks, 
coal  gas  is  passed  through  them,  and  the  series  is 
then  closed  at  one  end  by  a  glass  plug  and  at  the 
other  by  a  Bunsen  valve.  The  flasks  are  allowed  to 
stand  in  a  cool  place  for  48  hrs.,  and  the  precipi- 
tate is  collected  in  a  Gooch  crucible  and  washed 
with  acetone,  filtration  being  conducted  rapidly 
to  reduce  exposure  to  the  air.  The  crucible  is 
dried  in  air  bath  at  100°  C.  for  30  mins.,  and  the 
weight  of  sodium  calculated  from  weight  of  pre- 
cipitate x0'03676.  Alternatively  the  caesium  sodium 
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bismuth   nitrate  may   be  determined    viilimii'l;  il ■:ill\ 

by  titration  with  potassium  permanganate.      The 

. nutation   of   nitrate    in   commercial    salts    is 

ed  bj  decomposition  with  tungstic  anhydride. 

1   g.  of  nitrate  is  carefully   heated   »ith  6  g.   of 

tungstic  anhydride  in  a  platinum  crucible  o 

Bnnaen  burner,  the  percentage  of  pure  nitrate  be- 

Jculated  from  the  loss,  line  in  liberation  of 

1  oxides  of  nitrogen.     Kor  the  estimation 

of  aluminium  in  Bake  or  powder,  its  reducing  power 

on  litharge  is  utilised.    ;i  g.  of  aluminium  is  mixed 

Hith   lw>  g.  of  litharge  ami  80  g.  of  boras  glaea, 

l'.'i  g   of  the  lntt<T  being  added  for  covering.    The 

mixture  is  fused  in  a  inutile,  and  alter  SO  inins. 
the  molten   lead   is  separated,   freed   from  slag,   and 

weighed,  its  weight  x0'0878  representing  the 
aluminium.-     W.  .1 .  W. 

Nitration  «/  naphthalene.     Pascal.     See  III. 

Patents. 

Explosives  for  detonators;   Manufacture  of  . 

\\    Hintoul,  J.  Weir.  A.  G.  Lowndes,  and  Nob<  l's 
Expli    ives  Co.,  Ltd.    E.P.  142,898,  10.1.19. 

Tin  sensitiveness  to  shock  of  explosives  such  as 
lead  a/.ide  is  reduced  liy  precipitating  the  azide 
from  solution  as  an  amorphous,  or  abnormally  i  rys- 
talline.  or  micro-crystalline  powder,  in  presi  d 
a  colloid,  such  as  gelatin.  The  fine  powder  obtained 
may  be     corned  "  by  addition  of  gum  or  starch. 

— W.  J.   W. 

Priming  mixture.  A..  8.  Cushman.  U.S.P.  1,325,928, 
83.12.19.    Appl..  20.8.18. 

A  MixTiitK  of  a  "  nitrated  fuel  body,"  e.g.,  tetra- 
nitrometliylaniline  (tetryl),  and  a  variable  propor- 
tion of  a  non-combustible  basic  oxide,  such  as 
litharge,  together  with  other  known  ingredients 
(antimony  pentasulphide,  lead  thiocyanate,  potas- 
sium chlorate). 

Loose  compounds  [explosives'];  Manufacture  of . 

.1.   E.  liioom.     U.S.P.  1,888,701,  16.3.20.     Appl., 
3.12  17. 

In  the  production  of  loose  compounds,  including 
explosives,  nitro-substitution  products,  composite 
nit ro  explosives,  nitrocellulose,  etc.,  the  compon- 
ents are  dissolved  in  suitable  liquid  mobile  media 
and  the  solutions  blended  and  mixed  under  insu- 
conditions  in  an  alternating  current  field  or 
fields  of  regulated  frequency  and  strength,  and 
under  suitable  conditions  of  temperature,  speed, 
and  time. — L.  L.  L. 

'.lent  powder.  F.  I.  du  Pont.  U.S.P. 
1.311,207,25.5.20.  Appl.,  28.4.19. 
A  TROl'Ki.i.KNT  powder  consists  of  finely-divided 
ammonium  nitrate  embedded  in  a  small  proportion 
of  a  substance  which  forms  a  matrix  for  it,  a  non- 
porous  mass  being  obtained  on  hardening. 

— W.  J.  \V. 

Uing  fu.<c.  YV.  C.  Cope,  Assr.  to  E.  I.  du 
Ton-  .1.  Nemours  and  Co.  D.S.P.  1,341,705, 
1.6.20.     Appl.,  4.6.19. 

Tmk  detonating  mixture  is  composed  of  trinitro- 
phenylmethylnitramine  and  trinitrotoluene. 

— W.  J.  AV. 

I'  cnt    for   use    with   and    com- 

lining  the  same.    E.  M.  Flaherty, 
to    E.     I     du    Pont  de   Nemours   and    Co. 
U.8.P.  1,311,710,  1.6.20.     Appl.,  11.9.18. 
A  MiXTUJUl  containing  ainyl  acetate,  n-butyl  alcohol, 
and  benzine  is  used  as  a  solvent  for  nitrocellulose. 

— \V.  J.  W. 
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Platinum  wire  in  fUmt  and  bead  tests;  Substitutes 
— .     C.  0.   Kiplinger.     J,    Ind.    Kng.  Chem. 
1920,  12,  500. 

The  "  lead  "  from  a  blacklead  pencil  is  heated  to 
redm  SS,  dipped  in  borax,  and  again  held  in  the 
Maine  so  that  a  hanging  drop  of  borax  glass  is 
formed  at  the  end.  The  reducing  action  of  the 
carbon  does  not  interfere  with  subsequent  bead 
tests.     The  filter  paper  method  of   Khringhaus  (J., 

1920,  315  a)  is  rendered  more  useful  by  inserting 
the  rolled  strip  into  a  glass  tube  containing  the 
solution  etc.  under  examination.  The  mouth  of  the 
tube  is  constructed  so  that  the  paper  lits  it  tightly, 
and  about  3  cm.  of  the  strip  is  allowed  to  project 
so  as  to  form  a  wick. — C.  A.  M. 

Bulb;  Connection  for  distillations.       C.  M. 

Clark.     J.  Ind.  Eng.  Chem.,  1920,  12,  366. 

Thk  upper  tube  of  an  anti-spray  bulb  passes  a  short 
distance  into  the  bulb,  and  a  baffle-plate,  in  the 
form  of  an  inverted  watch-glass,  is  attached  to  tho 
lower  end  of  the  tube;  tho  edge  of  tho  bafflo-plato 
reaches  to  within  5  mm  of  tho  inner  wall  of  the 
bulb,  forming  a  narrow  channel  for  tho  passage  of 
the  vapours.  A  hole  in  tho  portion  of  tho  upper 
tube  inside  the  bulb  allows  the  vapours  to  escape 
through  the  tube  to  the  condenser. — W.  P.  S. 

Melting  points;  Apparatus  for  the  determination 

of  .     L.   M.   Dennis.     J.   Ind.   Eng.   Chem., 

1920,  12,  366—368. 
To  obtain  a  better  circulation  and  more  uniform 
temperature  of  the  sulphuric  aeid  in  the  type  of 
apparatus  proposed  by  Thiele  (J.,  1907,  435),  the 
lower  portion  of  the  tube  is  inclined  slightly  down- 
wards and  is  then  constricted  and  bent  upwards  to 
the  point  where  it  enters  the  main  or  vertical  tube. 

— W.  P  S. 

Densimeter;  New  industrial  for  gases.       E. 

Eauser.  Anal.  Fis.  Quim.,  1920,  18,  79—82. 
A  densimeter  for  continuous  readings,  having  no 
metallic  parts,  consists  of  a  glass  bell  jar  through 
which  the  gas  is  passed.  A  cylinder  within  tho 
enclosed  space  contains  water  (for  moist  gases)  or 
paraffin  (for  dry  gases)  in  which  is  immersed  an 
areometer  provided  with  a  closed  glass  bulb  at  the 
top  of  its  graduated  stem.  The  areometer  sinks  if 
the  gas  be  lighter,  and  rises  if  heavier,  than  air. 

— W.  R.  S.     • 

Conductometric  titrations;  Use  of in  neutrali- 
sation analysis.     I.     Neutralisation  of  acids  and 
bases.     I.  M.  Kolthoff.     Z.  anorg.  Chem.,  1920, 
ill,  1—27. 
Titrations   are  carried   out  by   running  compara- 
tively  strong   alkali   solution   into  the  dilute   acid 
solution  and  determining  the  conductivity  at  inter- 
vals.      The    neutralisation    curve     is    obtained     by 
plotting  conductivities  as  ordin  inst  volume 

of  alkali  added  as  abscissae.  When  a  strong  acid 
is  titrated  with  a  strong  base,  the  neutralisation 
curve  is  a  straight  line  d. 'sending  sharply  to  the 
neutral  point  and  then  rising  sharply  as  a  second 
straight  line  as  the  solution  becomes  increasingly 

alkaline.  When  a  comparatively  weak  acid,  such  as 
salicylic  acid,  is  titrated  with  a  strong  base,  the 
neutralisation  curve  passes  through  a  minimum 
before  the  neutral  point  is  reached,  and  this  point 
is  not  sharp.  It  may  be  found,  however,  by  deter- 
mining the  conductivity-concentration  curve  of  the 
salt,  which  cuts  the  neutralisation  curve  at  the 
neutral  point.  A  very  weak  acid  may  be  titrated 
with  a  strong  base  if  the  dissociation  constant  is 
not  less  than  10"'°  when  the  concentration  of  the 
solution  is  01.V,  or  10"'  for  a  001IV  Bolution.  Tho 
neutralisation  curve  then  consists  of  a  rising 
straight  line  which  changes  direction  more  or  less 
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sharply  at  the  neutral  point.  Boric  acid  and  phenol 
were  successfully  titrated  with  sodium  hydroxide. 
A  weak  acid  can  be  titrated  with  a  weak  base  it 
their  dissociation  constants  are  greater  than 
3x10  s.  Thus  acetic  acid  can  be  titrated  witli 
ammonia,  but  boric  acid  cannot  because,  on  account 
of  the  hydrolysis  of  the  neutral  salt,  the  neutralisa- 
tion curve  is  rounded  off  on  either  side  of  the 
neutral  point.     (Cf.  J.C.S.  ii.,  420.)— E.  H.  R. 

Conductometric  titrations;  Use  of .  in  neutrali- 
sation analysis.  II.  Simultaneous  titration  of 
different  acids  or  bases.  I.  M.  Kolthoff.  Z. 
anorg.  Chcm.,  1920,  111,  28—51. 
A  strong  and  a  weak  acid  in  equal  concentrations 
in  0'1A"  solution  can  bo  titrated  together  and  good 
results  obtained  if  the  dissociation  constant  of  the 
weaker  acid  is  less  than  4xl0~4.  "With  weaker  solu- 
tions or  greater  relative  concentration  of  the  weaker 
acid,  the  dissociation  constant  of  the  latter  should 
be  smaller.  The  neutralisation  point  of  the  strong 
acid  is  best  found  as  the  intersecting  point  of 
the  salt  conductivity  curve  and  the  neutralisation 
curve  (cf.  preceding  abstract).  The  dissociation 
constant  of  the  weaker  acid  may  be  lowered,  and 
sharper  results  obtained,  by  addition  of  alcohol. 
Two  weak  acids  can  be  titrated  together  in  equal 
concentrations  when  the  ratio  of  their  dissociation 
constants  is  smaller  than  0001,  provided  the  ionic 
mobilities  of  the  anions  are  not  too  closely  similar. 
Thus  oxalic  and  tartaric  acids  or  oxalic  acid  and 
phenol  can  be  titrated  together,  but  not  acetic  acid 
and  phenol,  because  the  change  of  direction  of  the 
curve  at  the  point  of  neutralisation  of  the  first  acid 
is  too  slight.  When  a  dibasic  acid  is  titrated,  the 
first  neutralisation  point  can  hardly  be  detected, 
but  oxalic  acid  is  exceptional,  on  account  of  the 
wide  difference  between  its  first  and  second  dis- 
sociation constants.    (Cf.  J.C.S. ,  ii.,  421.)— E.  H.  R. 

Potassium  hydrogen  phthalate  as  a  staiidard  in 
volumetric  analysis.  W.  S.  Hendrixson.  J. 
Amer.  Chem.  Soc,  1920,  42,  724 — 727. 

PoTAssii'M  hydrogen  phthalate  for  use  as  a  stand- 
ard in  volumetric  work  (J.,  1915,  1118)  is  best  pre- 
pared from  phthalic  anhydride  and  potassium  car- 
bonate, and  is  obtained  absolutely  pure  by  three 
crystallisations;  it  contains  no  water  of  crystal- 
lisation and  is  not  hvgroscopic.  A  saturated  solu- 
tion contains  10-23^  of  the  salt  at  25°  C.  and  36T2% 
at  the  boiling  point. — J.  F.  S. 

Titration    curves;    Colorimetric    determination   of 

.     L.    J.   Gillespie.     J.    Amer.    Chem.    Soc, 

1920,  42,  742—748. 
Titration  curves  are  obtained  colorimetrically  with- 
out the  use  of  a  "buffer"  mixture.  A  colour 
standard  is  used,  consisting  of  a  pair  of  test-tubes 
containing  together  10  drops  of  indicator  solution 
of  suitable  strength,  the  drop  ratio  in  the  two  tubes 
being  varied  from  1:9  to  9:1.  One  of  the  tubes  con- 
tains dilute  alkali  and  the  other  dilute  acid.  Refer- 
ence to  a  table  gives  the  hydrogen  exponent  corre- 
sponding to  the  drop  ratio,  or  the  exponent  can 
be  calculated  from  the  ratio  ;>H  =  fc  +  log  (drop  ratio), 
where  the  drop  ratio  is  the  ratio  of  the  number  of 
drops  of  the  indicator  solution  in  the  alkali  tube 
to  that  in  the  acid  tube,  and  k  is  a  constant  depend- 
ing on  the  indicator.  It  has  the  following  values : 
tetrabromophenolsulphonephthalein,  4'1 :  methyl 
red,  5'0;  dibromo-o-eresolsulphonephthalein,  6'3; 
dibromothymolsulphonephthalein,  7'1 ;  phenolsul- 
phonephthalein.  7"7;  o-cresolsulphonephthalein,  8*1; 
and  thymolsulphonephthalein,  8"8. — J.  F.  S. 

Potassium;    Estimation    of    ■    as    perchlorate. 

G.  P.  Baxter  and  M.  Kobavashi.    J.  Amer.  Chem. 

Soc,  1920,  42,  735—742. 
The  method  previously  described  (J.,  1917,  354)  is 
modified  by  using  absolute  alcohol  containing  1  % 


perchloric  acid  for  the  initial  extraction  of  sodium 
perchlorate  from  the  precipitate  before  washing  it 
with  a  saturated  solution  of  potassium  perchlorate. 
(C7-  J.C.S.,  ii.,  388.)— J.  F.  S. 

Manganese  and  zinc;  Detection  of in  the  pre- 
sence of  phosphates  and  oxalates.  E.  Schmidt. 
Ber.  deuts.  Pharm.  Ges.,  1920,  30,  217—218. 
Zinc  and  manganese  are  precipitated  as  sulphides 
by  ammonium  sulphide  in  the  presence  of  phos- 
phoric or  oxalic  acid,  and  not  as  phosphates  or  oxa- 
lates, as  stated  by  Wester  (cf.  ante),  and  their 
separation  from  one  another  may  then  be  effected 
by  the  difference  in  solubility  of  the  respective 
hvdroxides  in  ammonia  and  ammonium  chloride 
solution.     (Cf.  J.C.S.,  ii.,  289.)— C.  A.  M. 

Hadium;  Practical  methods  for  the  determination 

of  .       III.       Alpha-ray  method,  gamma-ray 

method,  miscellaneous.  S.  C.  Lind.  J.  Ind. 
Eng.  Chem.,  1920,  12,  469—472.  (Cf.  J.,  1915, 
610;  1916,  113). 

Improvements  in  the  construction  of  the  inter- 
changeable electroscope  (loc.  cit.)  are  described, 
and  consist  of  the  substitution  of  amber  or  amberoid 
insulation  instead  of  sealing-wax  for  both  insu- 
lators, the  use  of  metal  stopcocks  brazed  into  the 
chamber,  and  adjustable  fittings  for  the  micro- 
scope holder.  Whilst  the  alpha-ray  method  is  trust- 
worthy for  qualitative  and  very  rough  quan- 
titative purposes,  it  is  not  sufficiently  accurate  for 
scientific  control  or  when  a  mineral  is  sold  on  the 
result  obtained  by  the  method.  The  three  chief 
sources  of  error  are  the  variation  in  the  amount  of 
loss  of  radium  emanation  by  gaseous  diffusion  from 
the  ore,  the  variability  of  the  radium-uranium  ratio 
in  the  ore,  and  the  position  of  the  radioactive 
material  in  the  individual  grains.  In  the  gamma- 
ray  method,  the  radium  preparation  must  be  con- 
fined in  a  closed  vessel  to  prevent  escape  of  gas ; 
the  measurement  may  be  made  after  the  vessel  has 
been  closed  for  a  month  or  more,  the  gamma-radia- 
tion having  then  reached  a  constant  maximum 
which  is  directly  proportional  to  the  quantity  of 
radium  present. — W.  P.  S. 

Molybdenum ;       Application      of      rotating      zinc 

"redactor"    to    determination    of    .      W. 

Scott.    J.  Ind.  Eng.  Chem.,  1920,  12,  578—580. 

Molybdic  acid  in  dilute  sulphuric  acid  solution 
may  be  reduced  at  20° — 30°  C.  by  a  rotating  zinc 
cylinder,  the  containing  beaker  being  kept  covered 
during  the  reduction  by  a  split  cover-glass  which 
serves  to  retain  enough  hydrogen  to  act  as  a  pro- 
tective covering  for  the  zinc.  After  reduction  the 
solution  may  be  titrated  in  the  same  beaker  witli 
permanganate,  or  it  may  be  transferred  to  another 
beaker  containing  ferric  alum  solution  and  syrupy 
phosphoric  acid. — W.  J.  W. 

Nitric  nitrogen;  Apparatus  for  the  determination 

of by  Devarda's  method.    J.  Erlich.     Ann. 

Chim.  Analyt.,  1920,  2,  143—144. 

The  apparatus  consists  of  a  reaction  flask,  a  con- 
denser, and  a  receiver ;  an  anti-spray  bulb  is  placed 
between  the  flask  and  the  condenser,  the  bulb  being 
partly  filled  with  glass  beads.  A  central  tapped 
tube  extends  downwards  through  the  bulb  to  the 
bottom  of  the  flask,  so  that  a  current  of  air  may 
be  drawn  through  the  apparatus  to  carry  over  the 
last  traces  of  ammonia. — W.  P.  S. 

Diphenylamine    reaction    [for    nitrates'];    Colour 

changes  of  the  .     E.  M.  Harvey.     J.  Amer. 

Chem.  Soc,  1920,  42,  1245—1247. 
A  modified  diphenylamine  reagent  for  use  in  micro- 
chemical  tests  for  nitrates  in  plant  tissues  consists 
of  05  g.  of  diphenylamine,  7'5  c.c  of  sulphuric 
acid  (95—96":),  and  25  c.c.  of  10%  aqueous  potas- 
sium chloride  solution ;  or,  if  it  is  particularly  de- 
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sireble  to  avoid  darkening  of  plain  tissues,  E  c.e 
Iphuric  acid,  3  c.o.  ol  glaoial  acetic  acid,  and 
o|    i  ■_'      aqueous  potassium  chloride  solution 
may  be  used  at  some  of  colour  intensity.    A 

diagram  is  given  showing  the  variation  ol  colour, 
and    intensity    w  1 1 li   strength   of   Bulphuric 
lli,'  proportion  ol  diphenylamine  is  variable 
urlj   wide  limits,  '"it   in  excess  it   intcr- 
iitli  the  reaction:  variations  i>i  temperature 
between  30    and  60    C.  have  little  effect;  potassium 
chloride  causes  not   only  an  Intensification  of  the 
blue  colour,  but  an  extension  in  both  directions  ol 
ncentrations  of  sulphuric  acid  which  produce 
•  l  i,  more  suitable  for  tins  purpose  than  sodium 
chloride  owing  to  the  greater  solubility  of  its  acid 
sulphate,     rhe  stability  of  the  blue  colour  once  pro- 
duced, even  in  concentrations  of  acid  in  which  nor- 
mally it  would  not  !>••  produced,  renders  the  order 

ting  of  some  imports (C/.  •)  C.8     Aug.) 

i     l\ 
line   tulphati  ;  Solubility  of  m    water. 

t     S    Bisson  and  A.  W.  Christie.    •'     1ml.  Eng 
fh.  in  .  P'l'o,  12,  18C     i-'i 

'I'm  solubility  of  benzidine  aulphate  in  water  at 
various   temperatures  was  as   follows;      At   0°  C, 

ool'.i.  25     i        at  50°  C  ,   nl  11  ;   and   at 

-        i  ■_' '  i    (by    evaporation),    and    0;252    (by 

titration)  g.  per  I.    Hi  nee  in  washing  benzidine  sul- 
phate   in    the   quantitative   determination   of   sul- 
jihat.'  tho  minimum  amount  of  cold  water  should  be 
i  C.S.,  ii..  385.)-    C,  A.  M. 

mbustion  apparatus  /■•/  me  in . 

i:    i;     \\.  kver  and  P.  (;.   Ledig.     J.  Ind.  Eng. 
t'h  in..  1920,  i'-'.  df.s— 370. 

A  COMBUSTION  pipette  having  a  rapacity  of  about 
150  c.e  lias  two  short  side  tubes  between  which  a 
platinum  spiral  is  strung;  the  ends  of  the  spiral 
extend  down  the  Bide  tulx>s  and  connect  with  plati- 
num   leads    -ealed    through    glass    caps    closing    the 

i  the  tuhes;  the  caps  are  cemented  on  to  the 
tubes  and  are  readily  removed  when  necessary.    A 

•     1m-    constructed    on    the 

mini.'  p  lie'  lapped   side  tuhes  are  fused  on 

to  opposite  sides  of  the  capillary,  one  below   tho 

other,  and  a  platinum  spiral  is  strung  between 
them.     This  portion  of  the  capillary  is  surrounded 

'         mall  water  jacket. — W.  P.  S. 

S  nl-o  pages  <u  "ii>7.  V if muni  in  full  etc. 
(Parker).  509,  leefylene  (Willstatter  and  Masch- 
mann.  also  Arnold  and  others);  /''  '  roll  li  ill  oils 
(Hess)  512,  Wool  etc.  (Krais  and  Biltz);  Bast 
(Haller).  513,  Wood  (Dore).  514,  Arsenic  in 
sulphuric  arid  (Kohr).  515,  Chbir'uhs  (Bolam). 
ie  in  tulphur  (Davis).  519,  Mercury 
(Place).  522,  fanning  material!  (Wilson  and  Kern). 
538,  fannino  materials  (Baldracco  and  Camilla). 
624,  Alcohol  (Pi.  hmond);  Vinegar  (Aschoff  and 
Basse).  526,  Salvarsan  ete.  (I't/d;  Saccharin 
■  B  '  hloroform    dr.   (Schlicht   and    Austen); 

<'n  hi /J         1 1 .  .■  .  \  ).    527,  Alkali  in  organ  ic  sails  (Van 

Duin).  628,  Explosives  (Marqueyrol  and  Goutal); 
M  if   fulminate    (Marqueyrol);    Chemicals  for 

chnics  (Faber  and  Stoddard). 


Patent  List. 

.The  d.ites  given  in  this  list  are,  in  the  case  of  Applica- 
tions for  Patents,  those  of  application,  and  in  the  case  of 
Complete.  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  as  accepted  are  open  to  in- 
spection at  the  Patent  Office  immediately,  and  to  oppoei- 
tion  within  two  months  of  the  date  given. 


Desiccation, 
liquids, 

of      ditlri.nl 

(  .hi  rifugal 

Centri- 
July  2. 


I.— GENERAL;  PLANT:  MACHINERY. 

A  111. K  ATION8. 
Acton   and    M.  K.  an.      Separation   of   solids  from 
liquids.     19,134.     duly   7. 


American    Drying  Processes,    [no. 
19,982.    July  9.    (U.S.,  27.3.19.) 

Balthasar.       Jets      for     evaporating 
20,008.     July  9.     (Belg.,   I  1.6  1^  I 

Bi  nni  i         Separal ion     ol     solids 
gravity  etc      19,830      -i  ulj   9, 

Bloomfield.    Still.     18,108     duly  2. 

Bo*  rey,    and     Din  kluiii    and    ( 

separators.     18,739.     Juh  G 

t'h.  in.    fain  .    \  ui  in.    Weiler-ter    M 
fugal  pumps  ior  and..     18.203  and  18,396. 
(Ger.,  28.9.16  and  I'.'.l  1.17.) 

Clark.  Pulverising,  mixing,  etc.  apparatus, 
19,455.     duly  s. 

Continuous    Reaction   Co.,   Skelley,   and    Smith. 

Means      for      mixing      granular      etc.      suhstances. 
18,821.     duly   2. 

Dobblestein,  Production  of  briquettes.  20,01  i 
July  9.     (Cor..  24.3.1  1.) 

Dorr  Co.  Selective  reooverj  of  organic  materials 
from  liquids.     19,267.    July  7,    (U.S.,  1.7.19.) 

Dow.     Drying  apparatus.     20,100.     duly   9, 
Blektro-Osmose    A.-G.  Process    for    extracting 

matei  tab.     18,521.    duly  :!.    (Ger.,  d.7.19.) 

Fairlie.         Filling    material    for    reaction    spa* 

19/919.     duly  !».     (U.S.,  23.3.18.) 

Freytag.  Washing  gases  ami  vapours.  18,319. 
duly  -J.      (tier..   19.8.18.) 

tlranii  hstiidten  and  Sitting.  Hydration  and  pro- 
duction of  catalysts.  19,511.  duly  8.  (Austria, 
7.7.17.) 

llutehins.     Drying  apparatus.     18,495.     July  3. 

Juer  and  Smeu.  Apparatus  for  dissolving 
materials  with  acids  ete.  20,025.  July  9. 
(Austria.  20.12.15.) 

Krupp  A.-G.  Acid-resisting  pipes,  boilers,  etc. 
18,030.     July  2.     (Ger.,   17.6.18.) 

Martini  u.  Huneke  A.-G.  Producing  inert  gases 
for  fire-prevention.  19,579.  July  8.  (Ger., 
23.9.16.) 

Mazza.  Separating  elements  of  gaseous  mix- 
tures.    19,256.     July  7.     (Ital.,  7.9.15.) 

Midler.  Devices  for  separating  constituent 
parte  of  heterogeneous  mixtures.  17,561.  June  28. 
(Ger.,  10.2.19.) 

Norma  Comp.,  and  Schweiekardt.  Grinding- 
machines.  19,890-1.  July  8.  (Ger.,  26.2  and 
1.3.18.) 

Norton  Co.  Grinding  machines.  19,659—19,661. 
July  8.     (U.S.,  21.7.14  and  28.6.15.) 

Petzel.  Separation  of  gas  mixtures.  20,214. 
July  9.     (Ger.,  9.4.14.) 

Schmidt.  Reaction  towers.  19,290.  July  7. 
(Ger.,  11.4.19.) 

Soc.     l'Oxvlithe.     Washing     and    drying 
18,379.     July  2.     (Fr..  22.1.19.) 

Soc.  Anon.     Enterprises  Simon-Carves, 
furnaces.     20,273.     July  9.     (Fr.,  4.6.18.) 

Teichner.     18,394.     See  X. 

United  Filters  Corp.  Rotarv  suction  filters. 
17,538.     June  28.     (U.S.,  24.5.17.) 

Vivies.  Apparatus  for  washing  or  extracting 
liquids.     19,745.     July  8.     (Fr.,  26.3.19.) 

Completk  Specifications  Acceptki). 

13;032  (1919).  Brinjes  and  Goodwin,  and  Harris. 
Mixing  and/or  agitating  machines.  (115,230.) 
July  7. 

4032(1920).  Fabry.  Continuous  stills  for  dis- 
sociating chemical  solutions  bv  heat.  (146,058.) 
July  14. 

II.— FUEL;      GAS;      MINERAL      OILS      AND 

WAXES;    DESTRUCnvi:    DISTILLATION; 

HEATING;  LIGHTING. 

Applications. 

Akt.-Ges.  f.  BrennstofTvcrgasung.  Treatment  of 
coking  coals  for  extraction  of  nitrogen.  20,164. 
July  9.     (Ger.,  17.11.16.) 


gases. 
Rotary 
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Avray.  Gasoline  etc.  producing  apparatus. 
19,631.     July  8.     (Ger.,  11.12.13.) 

Bale  and  Perkin.  Apparatus  for  destructive 
distillation  of  carbonaceous  material.  18,115. 
July  2. 

Bates.     Fuel.     18,914.     July  6. 

Berztit  Ges.  Distillation  of  low-grade  fuels. 
20,317.     July  9.    (Ger.,  26.10.18.) 

Bronn.,  and  Rombacher  Hiittemverke.  Treat- 
ment of  coke-oven  gases.  18,709  and  19,015.  July 
5  and  6.     (Ger.,  24.10  and  21.11.14.) 

Brown  and  Oswald.  Apparatus  for  extracting  cil 
from  sandstone,  shale,  etc.     19,202.     July  7. 

Brownlee.  Apparatus  for  treating  hydrocarbon 
oils.     17,578.     June  28.     (U.S.,  11.7.17.) 

Burnell.  Conversion  of  liquid  hydrocarbons  into 
motor  spirit.     19,073.     July  7. 

Cannon.     Carbonising.     19,262.     July   7. 

Collin  A.-G.  Sealing  retorts  and  oven  chambers. 
18,166.     July  2.     (Ger.,  28.4.19.) 

Collin  A.-G.  Recovering  by-products  from  fuel 
gases.     19,592.     July  8.     (Ger.,  3.3.19.) 

Coppee  and  Co.  Regenerating  furnaces.  19,741. 
July  8.     (Belg.,  20.1.19.) 

Coppee  and  Co.  Coking  ovens.  19,742.  July  8. 
(Belg.,  28.4.19.) 

Cordes.  Converting  heavy  hydrocarbons  into 
lower-boiling  lighter  products.  19,616.  July  8. 
(Ger.,  28.7.14.) 

Cummins.  Vertical  gas-retort  settings.  18,825. 
July  6. 

Dempster,  Knight,  and  Siddall.  Combined  coal 
carbonising  and  gas-making  plant.    18,076.    July  2. 

Deuts.  Erdol  A.-G.,  Koettnitz,  and  Seiden- 
schnur.  Obtaining  lubricating  oils  from  bitu- 
minous or  asphaltic  materials.  18,874-5.  Julv  6. 
(Ger.,  6.11  and  3.3.16.) 

Evans,  Hollings,  Stanier,  and  South  Metropoli- 
tan Gas  Co.  Removing  sulphur  from  gases.  20,332. 
July  9. 

Ges.  f.  Maschinelle  Druckentwasserung.  Drying 
raw  peat.     17,612.     June  28.     (Ger.,  2.1.14.) 

Ges.  f.  Maschinelle  Druckentwasserung.  Utilis- 
ing coal  slimes.     17,613.     June  28.     (Ger.,  2.1.14.) 

Goldschmidt  A.-G.  Separate  recovery  of  con- 
stituents of  distillation  gas'  from  fuel.  18,266. 
July  2.     (Ger.,  26.10.17.) 

Haersolte  van  Haerst.  Coke-ovens.  19,308-10, 
19,743-4.  Julv  7  and  8.  (Ger.,  14.7,  15.8,  1 .3.16, 
31.3.17,  1.10.18.) 

Hollings,  and  South  Metropolitan  Gas  Co.  Re- 
moving sulphur  from  gases.     20,333,     July  1). 

Hunt.     17,940-1  and  18,855-6.     See  XX. 

Hyde.  Steaming  horizontal  gas  retorts.  18,102. 
July  2. 

Klonne.  Gas-producer  furnaces.  17,781.  June 
29.     (Ger.,  12.4.20.) 

Linck.  Gas-producers.  20,166.  July  9.  (Ger., 
2.2.18.) 

Nelson.  Cracking  hydrocarbon  oils  etc.  18,524. 
July  3. 

Pintsch  A.-G.  Gas-producers.  18,863  and  19,478. 
July  6  and  8.     (Ger.,  26.3.14  and  30.4.18.) 

Standard  Oil  Co.  Obtaining  products  from 
petroleum.     18,574.     July  5.     (U.S.,  20.10.13.) 

Standard  Oil  Co.  Distilling  hydrocarbons. 
19,709.     July  8.     (U.S.,  26.6.14.) 

Still.  Purifying  coal  gas.  19,518.  July  8. 
(Ger.,  10.12.17.) 

Still.  Separating  constituents  from  coke-oven 
etc.  gases.     19,740.     July  8.     (Ger.,  1.11.18.) 

Still.  Recovery  of  ammonia  from  products  of 
distillation  of  coal  etc.  19,739.  July  8.  (Ger., 
3  l''  18  ) 

Still.'    19,126.    See  VII. 

Strache.  Preparation  of  acids  from  petroleum 
etc.     19,958.     July  9.     (Austria,   20.1.17.) 

Teichner.  Oxidising  hydrocarbons.  20,277. 
July  9.     (Austria,  15.5.19.)  ' 

Verity.     Gas-producers.     18,457.     July  3. 


Welford. 
June  30. 


Treatment   of   oil    shale   etc.     17,814. 


Complete  Specifications  Accepted. 

21,389  (1918).  Colman  and  Yeoman.  Extraction 
and  recovery  of  carbon  bisulphide.  (145,099.) 
July  7. 

1425-6  (1919).  Perry.  Apparatus  for  distilling 
carbonaceous  material.     (145,101-2.)    July  7. 

4576  (1919).  Hood.  Purification  of  petroleum 
oils.     (145,818.)     July  14. 

7182  (1919).  Harger.  Gas-producers.  (145,136.) 
July  7. 

7898  (1919).  Antrobus.  Gas-producers.  (145,164.) 
July  7. 

7986  (1919).  Brockway.  Apparatus  for  wash- 
ing and  scrubbing  coal  gas.     (145,856.)    July  14. 

8193  (1919).  Spicer  (Wells).  Gas-producers. 
(145,873.)     July  14. 

8627  (1919)  Forward.  Process  of  refining  oil  by 
distillation.     (145,894.)     July  14. 

9686  (1919).  Rock.  Extracting  hydrocarbons 
from  coal  etc.     (145,906.)     July  14. 

9722  and  16,961  (1919).  Forwood  and  Taplay. 
Treatment  of  hydrocarbons.     (145,198.)     July  7. 

13,733  (1919).  Gibson  and  Wyman.  Production 
of  enriched  water-gas.     (145,947.)     July  14. 

15,124  (1919).  U.S.  Industrial  Alcohol  Co. 
Motor  fuel  for  aeroplane  and  other  motors. 
(128,915.)     July  14. 

728  (1920).  Crowther.  Furnace  or  kiln  for 
burning  spent  iron  oxide.     (145,366.)     July  7. 


III.— TAR   AND    TAR   PRODUCTS. 

Applications. 

British  Dyestuffs  Corporation,  Green,  Napier, 
and  Porter.  Manufacture  of  phthalic  acid  and 
phthalic  anhydride,  and  catalyst  for  use  therein. 
19,210.     July  7. 

Farbw.  vorm.  Meister,  Lucius,  u.  Briining. 
Manufacture  of  pvridine  bases.  18,758,  18,943, 
19,128.  July  5,  6,  7.  (Ger.,  22.6.17,  30.8  and 
23.12.18.) 

Farbw.  vorm.  Meister,  Lucius,  u.  Briining. 
Manufacture  of  anthraquinone  derivatives.  18,944 
and  19,519.     July  6  and  8.     (Ger.,  11.7.18,  11.3.20.) 

Friederich.  Manufacture  of  trinitroresorcin. 
18,362.     July  2. 

Juer  and  Smeu.  Machine  for  nitrating  etc. 
20,026.     July  9.     (Hungary,  18.11.16.) 

Melamid.  Converting  tar  oils  into  neutral  oils 
for  lubricating.     18,833.     July  6.     (Ger.,  11.3.19.) 

Phillipson.     19,913.     See  XLX. 

Schioeter.  Hydrogenation  of  naphthalene. 
19.394,  19,409,  19,449.  July  8.  (Ger.,  24.2.15, 
7.12.15,  13.5.16.) 

Schroeter,  and  Tetralin  Ges.  Hydrogenation  of 
naphthalene.  19,514  and  19,750.  July  8.  (Ger., 
1.8.16.) 

IV.— COLOURING  MATTERS  AND  DYES. 

Applications. 

A.-G.  f.  Anilinfabr.  Manufacture  of  dyestuffs 
of  the  acridine  series.  18,202.  July  2.  (Ger., 
22.4.15.) 

British  Dyestuffs  Corp.,  Levinstein,  and  Imbert. 
Manufacture  of  phenylglycine  or  compounds 
thereof.     18,278.     July  2. 

Cassella  und  Co.  Manufacture  of  vat  dyestuffs. 
19,693-4.     July  8.     (Ger.,  4.7.18  and  24.3.19.) 

Cassella  und  Co.  Manufacture  of  a  colour  of  the 
anthraquinone  series.  20,256.  Julv  9.  (Ger., 
15.3.15.) 

Farbw.  vorm.  Meister,  Lucius,  u.  Briining. 
Manufacture  of  azo  dvestuffs.  18,760-1.  July  5. 
(Ger.,  30.6  and  23.4.14.) 


Vol.  XXXIX..   v.-  14.1 
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\       FIBRES;    n:\TII.KS;   CELLULOSE; 
PAPER 

Ainu  ICI0K8. 

Oarpmae)  (Bayer  u.  Co.]  P  « ting  wool  etc 
from  moth.     17,607.    Jan*  - 

i  on-Werke.  Production  of  moulded  articles 
from  cellulose  acetate.  19,967  and  90,878.  Julj  9. 
(Oer.,  26.1.19.) 

Deatach-Koloniale      Qerb-      a.      Farbstoff-A.-G. 
I       ~       X\  . 

Bnge      Manufacture    of    fibrous    material    from 
July  3. 
i.  Vorwertung  Chem.  Piodukte.    Obtaining 
balloon    materials   etc.     17,638.     June   ~>.     (Ger., 
-1  B.17.) 

Hottenroth  and  others.  Treatment  of  artifleial 
threads  etc      19,815.    July  7.     (Ger.,  7. Id  18 

Hottenroth  and  others.     19,314.    S<     \vil. 

Humphrya.    Treating  Has  straw.     17.010.     June 

Jerocb    and    others.      Utilising    spent    sulphite 
cellulose  lyes.     18,477.    July  3.     (Ger.,  24.1.17.) 
Johnston    and    Sutherland.      Degumming    and 

cleansing    vegetable    matter    from    fibres,         '       I 

Jnh 

M  (ler.  Treatment  of  cellulose.  17,776-7. 
.lone  99.    (Ger.,  22.8.18  and  94.9.19.) 

Miiller.  Manufacture  of  artificial  threads,  sheets, 
■tc   from  viscose.    17,806.    June28.    (Oer.,  6.9.18.) 

Soc.  Suisse  ,i,    Ferments.      Dcgumming  textile 

materials.      17,791.     June  29.      (Pr.,  30.6.19.) 

7erwertung  [nlandischer  Produkte  Ges.  Treat- 
ing srater  I  for  textile  purposes.  19,460. 
July  8     (Ger    20.19.16.) 

Wohl.     18,520  and   18,744      See  XVII. 
Wolkinaon.  Treatment  of  vegetable  fibre.    19,072. 
July  7.    (Kr.,  17.4.19.) 

Zrllkoll  Ges.  Sizing  paper  pulp  l^,t9.">.  .Tulv  6. 
(Ger.,  11.8.16.) 

Z-  11  koll    lies         Sizing    paper,    pasteboard,    etc. 

I.      July   0.      (tier..    7.12.15.) 
Zellstoff-fabrik    Waldhof.      Treatment    of    wood 
19,813.    July  7.    (Ger.,  19.10.16.) 

(  "Mii.ktr  Specifications  Accepted. 
8559  (1914).      Qovaerts  and   Dryepondt.      Treat- 
iii.  lit  of  ramie,  flax,  hemp,  etc.  plants.    July  7. 

!')  (1919).  Watremes.  Scouring  vegetable 
fibres  to  accelerate  and  facilitate  subsei|iieut 
bleaching.     (1*5,516.)     July  7. 

VI      BLEACHING:    DYEING;    PRINTING: 

FINISH  INC. 

Applications. 
Bennert.       Preparation     of     dye-vats.       17,945. 
June  30.    (Ger..  94.19.15.) 

Boardman  and  Petrie.  Dyeing  apparatus.  17,823. 
June  SO. 

Carl,  and  Jag.  r  Ges.  Producing  marbled  effects 
on  textil.s.    20,097.    July  9.    (Ger.,  13.5.19.) 

Parbw.     viirm.    Meister,    Lucius,    u.    Bruiting. 
Printing  with  insoluble  dvestuffs.     19,129.    July  7. 
15.1.19.) 
Preiberger.    Treatment  of  fabrics.    17,503.    June 

Oer  .  L3.2.17.) 
Kaufmann.      Apparatus   for   dyeing   linen   etc. 

•■.     July  9.     (Kr..   18.10.13.) 
Mohr    and    others.       Bleaching-device.        20,250. 
July  9.    (Ger.,  I  1.9.16.) 

Ornatean.  Bleaching  vegetable  substances. 
19,049.    July  6.     (F.S.,  2.12.16.) 

Complete  Specifications  Accepted. 

6817  (1919).  Hunt.  Apparatus  for  bleaching 
tr..atin.nt  of  open  fabrics.     (145,118.)     July  7 

14,939  11919).  Calico  Printers'  Assoc..' House, 
and  Nelson.  Printing  cotton  fabrics  and  yarns 
(146,840.)     July  7. 


VII      ACIDS;    ALKALIS;   SALTS;  NON- 
METALLIC  II.K.MKN  IS. 

APPLICATIONS. 

aj  and  Bonneau.     Simultaneous  production 

of  caustic  s.*la  and  hydrochloric  acid.  IS, 207. 
July  2.      (Spam.  30  I 

Bea.  Manufacture  ul  copper  sulphate.  19,675. 
July  B.    (Fr  ,  8.8.17.) 

Bea.    90.316.    Set    \. 

Bangough.  Opening  up  irater-inaoluble  com- 
pounds of   the  alkalis,   alkaline  -earths,   metals,  etc. 

18,311.    July  2.    (Ger.,  23.2.18.) 

C'liem.  Fabr.  Hhenania,  Grob,  and  Stucr. 
Manufacture  of  nitrogen-containing  products  from 
acetylene  and  ammonia.  1.9,039.  July  6.  (Oer., 
90.11.13.) 

t'lere  and  Nihoul.    18,398.    See  Xm. 

Collin  A.-G.  Producing  ammonium  sulphate 
from  cyanogen  compounds.  17,974.  June  30. 
(Ger.,  17.5.19.) 

Coppet.     19,630.    See  XIII. 

Dempster,  Knight,  and  Siddall.  Plant  for  mak- 
ing hydrogen.     18,438.    July  3. 

Dumont.    Lime  kilns  etc.     17,855.     June  30. 

I.ister  und  Co.  .Manufacture  of  sulphuric  acid. 
I'M  21.     July  7.     (Ger.,  24.6.18.) 

Kris.  her.  Obtaining  oxides  of  nitrogen  from  am- 
monia.    17.522.     June  28.    (Ger.,  23.11.16.) 

Belbronner.    20,969.    See  XIII. 

Howorth  (Akt.  Hoyangsfaldene  Norsk  Alu- 
minium Co.).  Preparation  of  aluminium  oxide. 
17.705.    June  29. 

Jaubert.  Manufacture  of  hydrogen.  19,483. 
July  8.    (Fr.,  9.3.18.) 

Kersten.  Decomposition  of  alkali  chlorides. 
19,459.    JulyS.     (Ger.,  10.6.16.) 

Mitsubichi  Kogyo  Kabushiki  Kaisha.  Synthetic 
production  of  cyanides.  18,674.  July  5.  (Japan, 
7.7.19.) 

Mond  (Metallbank  u,  Metallurg.  Ges.).  Produc- 
tion of  zinc  oxide.     19,959.    July  9. 

Robertson.  Obtaining  volatilisable  metal  oxides. 
19,388.    July  8.    (U.S.,  16.12.18.) 

Sonneek,  and  Unione  Italiana  fra.  Consum.  e 
Fabric,  di  Concimi  e  Prod.  Chimici.  Manufacture 
of  sulphuric  acid.     18,746.     July  5. 

Still.  Treating  crude  gas  liquor  to  obtain  am- 
monia solution.     19,126.     Julv  7.     (Ger.,  6.12.15.) 

Still.     19,739.     See  II. 

Verein  Chem.  Fabr.  Mannheim.  Manufacture  of 
hydrofluoric  add.    19,704.    July  8.  (Ger.,  27.12.18.) 

Verein  Chem.  Fabr.  Mannheim.  Manufacture  of 
sulphur  dioxide.    19,705.    July  8.     (Ger.,  8.8.19.) 

Westling.  Production  of  manganese  dioxide. 
18,979.     July  6.     (U.S.,  14.3.18.) 

Complete  Specifications  Accepted. 

7403  (1919).  Goold  (Balfour-Guthrie  Investment 
Co.).  Producing  cyanogen  and  ammonia. 
(145,824.)     July  14. 

20,042(1919).  Thorsscll  and  Lundcn.  Apparatus 
for  making  nitrogen  products.     (1  15,299.)    Julv  7. 

26,253  (1919).  Norsk  Hydro-Elektrisk  Kvaelstof- 
aktieselskab.  Production  of  alumina.  (134,531.) 
July  14. 

VIIL— GLASS;  CERAMICS. 
Applications. 

Feldenheimer,  Plowman,  and  Schidrowitz. 
Treatment  of  clay.    20,339.     July  9. 

Frink.  Glass-melting  furnaces.  18,118  and 
18,136.     July  2. 

Frink.   Glass-annealing  furnaces.  18,163.  July  2. 

Grimwade.  and  Grimwades,  Ltd.  Composition 
and  process  for  forming  potterv  moulds.  19,059. 
Julv  6. 

Kern.    18,755.    See  XI. 

King,  King,  and  King  and  Son.  Enamels. 
17,549.    June  28. 
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Moorshead.    Glass  furnaces.    19,427.    July  8. 

Pollak  (Werke  Gantenbach).  Production  of  a 
substitute  for  black  glass  and  insulating  material. 
17,750.     June  29. 

Rbodin.  Preparation  of  sands  for  bleacbing. 
19.246.     July  7. 

Rosenthal.  Colouring  glass.  18,577.  July  o. 
(U.S.,  21.1.14.) 

Schott  u.  Gen.  Reducing  size  of  bubbles  in 
glass.     19,445.    July  8.    (Ger.,  7.12.14.) 

IX.— BUILDING  MATERIALS. 
Applications. 

Bleriot.     19,749.     See  XI. 

Bub.  Preserving  wood.  19,553  and  20,039.  July 
8  and  9.     (Ger.,  7.2.14  and  19.12.13.) 

Crozier.  Manufacture  of  cementitious  articles. 
17,566  and  17,730.     June  28  and  29. 

Dossetter.   "Wood  substitutes  etc.    19,725.    July  8. 

Link.  Production  of  artificial  trass.  17,693. 
June  29.     (Ger.,  5.11.18.) 

Marcusson.  Oil-proof  concrete  bodies.  17,944. 
June  30.     (Ger.,  1.7.18.) 

Wade  (Bombrini  Parodi-Delfino).  Manufacture 
of  cements.     18,736-8.    July  5. 

Complete  Specification  Accepted. 

6004  (1916).     Sanders  and  Sanders.     Coating  or 

impregnating  cement,  stone,  bricks,  etc.    (145,806.) 

July  14. 

X.— METALS;    METALLURGY,    INCLUDING 

ELECTRO-METALLURGY. 

Applications. 

Ampere  Ges.  Production  of  ferro-tungsten. 
19.363.     July  7.     (Ger.,  6.5.18.) 

Ampere  Ges.  Production  of  ferro-chromium 
poor  in  carbon.     19,364.    July  7.     (Ger.,  6.5.18.) 

Ayestaran  e  Irazusta.  Conglomerating  pul- 
verulent mineral  residues.     17,690.     June  29. 

Bea.  Treatment  of  old  brass  to  obtain  copper 
and  oxide  of  zinc.     20.316.     July  9.     (Fr.,  3.8.17.) 

Bensa.  Medium  for  preventing  oxidation  of 
iron  etc.     19,841.     July  9.     (Ital.,  5.11.18.) 

Bonnard.  Refining  tin  and  antimony.  18,179. 
July  2.     (U.S.,  15.3.20.) 

Boorne.  Electrode  for  depositing  molten  metal. 
17,901.     June  30. 

British  Thomson-Houston  Co.  Production  of 
metal  films.     20,032.     July  9.     (U.S.,  6.6.14.) 

Dagory.  Removing  copper  deposits  from  bores 
of  guns."  20,181  and  20,200.  July  9.  (Fr.,  19.6 
and  11.10.17.) 

Difenthaler.  Production  of  grey  cast  iron. 
19,988.     July  9.     (Ger.,  9.5.16.) 

Elmore.  Extraction  of  lead  and  zinc  from  ores. 
19,295.     July  7. 

Gauschemann.  Smelting  -  furnaces.  20,007. 
July  9.     (Ger.,  9.9.15.) 

Goldberg.  Electrolytically  working  concentrated 
ores  or  alloys  containing  copper  and  nickel.  17,760. 
June  29.     (Ger.,  9.7.18.) 

Grinlinton.  Coating  metals.  18,692.  July  5. 
(Australia,  4.7.19.) 

Hackspill  and  Staehling.  Manufacture  of 
alkali  metals.     20,023.     July  9.     (Fr.,  5.11.13.) 

Lancaster.  Removing  iron  etc.  from  residues  or 
waste.     18,531.     July  5. 

Lance.  Extraction  of  metal  in  the  form  of 
oxide  from  pyritic  ores.  18,380.  July  2.  (Fr., 
16.5.16.) 

Maddick  and  Williams.  Manufacture  of  zinc 
powder.     19,260.     July  7. 

Manuf.  de  Prod.  Chimiques  du  Nord.  Removal 
of  dust  from  gases  from  ore-roasting.  18,964.  July 
6.     (Ger..  6.5.14.) 

Marks  (Ore  Roasting  Development  Co.).  Treat- 
ing ores.     18.967.     July  6. 

Maschinenfabr.  Esslingen.  Protecting  iron 
allovs  against  burning  when  smelted.  17,525.  June 
28.     (Ger.,  19.11.17.) 


Metallbank  u.  Metallurg.  Ges.  Lithium-alu- 
minium alloy.     19,956.     July  9.     (Ger.,  15.2.19.) 

Metallbank  u.  Metallurg.  Ges.  Furnace  for  an- 
nealing metals.     20,156.     July  9.     (Ger.,   14.3.19.) 

Metallind.  Schiele  u.  Bruchsaler.  Production  of 
aluminium  castings.  18,712  and  19,720.  July  5 
and  8.    (Ger.,  16.12.18,  and  19.3.19.) 

Milliken.     Alloys.     19.013-4.     July  6. 

Otsuka.  Apparatus  for  concentrating  ores  by 
flotation.     18,378.     July  2.     (Ger.,  30.12.17.) 

Schaufelberg.  Compound  for  hardening  iron  and 
steel.     18,300.     July  2. 

Schlotter.  Electrolytic  production  of  tin  de- 
posits.    20,248.     July  9.     (Ger.,  15.3.17.) 

Tashero.  Process  for  carburising  steel  and  iron. 
18JS28.     July  5.     (Japan,  13.8.18.) 

Teichner.  Manufacture  of  nickel  catalyst. 
18,394.     July  2.     (Ger.,  10.11.16.) 

Zitewski.  Zinc-extracting  furnaces.  20,131. 
July  9.     (Ger.,  28.3.16.) 

Complete  Specifications  Accepted. 

7111  (1919).  Bloxam  (Soc.  Anon,  des  Usines 
Guilini).  Increasing  hardness  and  tenacity  of 
metals.     (145,129.)     July  7. 

7956  (1919).  Wood,  and  Minerals  Separation, 
Ltd.     Concentration  of  ores.     (145,852.)     July  14. 

8165  (1919).  Minerals  Separation,  Ltd.  (Emer- 
son).    Concentration  of  ores.     (145,870.)     July  14. 

11,688  (1919).  Sulman  and  Ballantine.  "Pro- 
duction of  ferro-alloys.     (145,925.)     July  14. 

14,094  (1919).  Farmer.  Alloy.  "  (145.956.) 
July  14. 

21,697  (1919).  Gaskill.  Crucible  and  like  fur- 
naces.    (132.266.)     July  14. 

24,731  (1919).  Stenquist.  Metal  alloy  for 
armouring  electric  cables.     (136,143.)     July  7. 

24,851  (1919).  McLain  and  Carter.  Open- 
hearth  furnaces.     (146,020.)     July  14. 

1829  (1920).  Honhorst  and  Sofge.  Steel  allovs. 
(138,327.)     July  14. 

XL—  ELECTRO-CHEMISTRY. 
Applications. 

Bleriot,  Ltd.  Manufacture  of  electrical  insu- 
lating cement.     19,749.     July  8.     (Fr.,  8.11.17.) 

Boorne.     17,901.     See  X. 

Brown.  Electrostatic  separation  of  finely 
divided  discrete  material.     19,159.     July  7. 

Champion  Ignition  Co.  Insulating  material. 
18,843.    July  6.    (U.S.,  22.8.17.) 

Ferv.  Primary  batteries.  19,942.  July  9. 
(Fr.,  1.12.14.) 

Gef.  f.  Torfisolation.  Manufacture  of  insulating 
bodies  from  peat.    20,103.     July  9.    (Ger.,  31.8.15.) 

Goldberg.     17,760.     See  X. 

Kern.  Manufacture  of  fireproof  insulating 
material  from  clay  etc.     18,755.     July  5. 

Miles.  Electric  furnaces.  18,958-9.  July  6. 
(U.S.,  25.1.18.) 

Mond  (Internat.  Precipitation  Co.).  Apparatus 
for  electrical  treatment  of  gases.     17,744.     June  29. 

North.  Electrically  separating  dust  from  gases 
and  vapours.     17,723]     June  29.     (Ger.,  27.8.17.) 

Pollak.     17.750.     See  VIII. 

Rickets.  Electrically  inducing  chemical  action. 
18.627  and  19,549.     July  5  and  8. 

Schlotter.     20,248.     See  X. 

Complete  Specifications  Accepted. 

8795  (1919).  Steiger.  Electric  furnaces. 
(125,391.)     July  14. 

18,004  (1919).  Piquerez.  Electric  furnace. 
(132,232.)     July  14. 

XII.— FATS;  OILS;  WAXES. 
Applications. 
Blichfeldt.     17,784.     Ser  XIX. 
Dorr  Co.     Treatment  of  soapv  liquors.     19,251. 
July  7.     (U.S.,  1.7.19.) 
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from    fatty    Bub- 

.  7  S.19  i 
Neutralising  oils 
June  28.       (Ft., 


I     .  ostein,  and  BchlicM  A. -(J.    Oxidation  of  oils. 

:   mid  20,202.      Juh    8  mid  9        I  o-Slov., 

8  and  18.4.19  ) 

Elektro-Osmose     \    0       Purifying   glycerin   etc. 
18  762      Julv  5.     (Ger.,  17.1.19.) 

Faitelowita.     90,070.     8e<    XV. 

[mbausen.     Production  of  s,,.,p  powder.     18,879. 

Julj 

[mhausen,     Washing  medium.     90,943.     July  9. 

in  12  15.) 
Miles        Manufacture    "I     emulsified     products. 
Juno  29.     1 1    >.,    10.1.19.) 
hsausschuss  t.    Pflanaliche  u.   Tierische  Oele 
I  .        ■  Production  ol  fat.     18,478.  July  3. 

10.6.15  I 

rs.       Extraction     oi     oils 
rtanc  July  9.     (U.S. 

i:  I  .i  de  Roux. 

and  fats.       17,639  and  17,540. 
18.11  19  and  3  5.90.) 

Gen.    d'Evaporation.       Treating    residual 
containing  faltv  ami  soapy  matters.    19,002. 
July  (i.     (Fr.,  9.3.14  I 

(,.n     <  1 '  I'.  \  adoration.         Decomposition    of 
19,003.    July  0.    (Pr.,  9.3.14.) 
Tseng.       Manufacture     of     transparent     soap 
18,050      July  2. 
\\    de  (Ordbrow  mV     Treatment  of  oils  and  fats. 

Julv  2. 
\\        ■  ■ .    i    .     orff),     18,461.    Se<  XIX. 
Wilbuschewitsch.     Continuous  extraction  of  oil 
etc      18,748.    July  8.     (Gr.,  12.6.19.) 

XIII-  TAINTS.    l'ICMKNTS;    VARNISHES; 
RESINS 

APPLICATIONS. 

Badisehe  Anilin  u.  Sodafahr.  Manufacture  of 
artificial  rosins.    18,617.    July  6.  .(Ger.,  13.  6.19.) 

Bucberer.  Production  of  derivatives  of  con- 
densation products  of  formaldehyde  and  phenols. 
II  and  20,286.  Julv  9.  (Ger.,  10.6.18  and 
92  U9.) 

Clen  and  Xiehoul.  Manufacture  of  zinc  sul- 
phide.    18,398.     July  2.     (Fr..  20.5.19.) 

Coppet.  Manufacture  of  anhydrous  zinc  sul- 
phide.    19,630.     July  8.     (Fr..  1L9.16.) 

Dahl.  Apparatus  tor  manufacture  of  white  lead. 
18.079.     July  -J 

Pilhol.  .Manufacture  of  varnishes  etc.  19,238. 
July  7.     (Fr.,  26.6.19.) 

Etelbronner.  Manufacture  of  zinc  sulphide. 
Julj  9.     (Fr.,  16.10.16.) 

Jerome.  Rendering  painted  materials  im- 
pervious to  moisture.  18,900.  Julv  6.  (Ital., 
lS.6.19.) 

Lance.  Manufacture  of  ultramarine  blue  and 
lacquered  cnl.iurs.     1S.389.     July  2.     (Fr.,  15.3.19.) 

Miles  .Manufacture  of  products  from  resins. 
17,762.    June  29.    (U.S.,  10.1.19.) 

tlpnd.     19,959     See  VII. 

Niahisawa  and  Shibata.  Drying  Japanese 
lacquer.     18,370.    July  2.     (Japan,  29.4.19.) 

P  ins  ii.  Co.  Preparation  of  fireproof  and 
waterproof    paint.   19,828.  July   9.  (Ger..    16.9.16.) 

Thompson.  Making  white  lead.  19,755.  July  8 
(Ger.,  13.10.11  | 

X  ry.— INDIA-RUBBER;    GUTTA-PERCHA. 

APPLICATIONS. 

Goodyear  Tire  and   Rubber  Co.     Manufacture  of 
rubber   products.        lx.915  and    18,919.        Julv  6 
-     99.6  17  and  25.10.18.) 
Haddan   (Waits).       Recovering  caoutchouc  and 

■  I  nun  rubber  fabric.     20,050.     Julv  9. 
Kendall  and  Thomson.   Preparation  and  manipu- 
lation  of   rubber   prior   to   vulcanisation.     18.424 
Julv  8. 


Tikhe.      Vulcanisation    of    rubber.      20,267  - 
July  9.    (Ft.,  is  and  11.7.19  .) 

Wade  (Goodyear  Tire  and  Rubber  Co.).  Manu- 
facture "i  rubber  products.  18,916  and  18,920. 
.  I  u  I  \  6 

wade  (Goodyear  Tire  I  Rubbei  Co.)      Process 

..t  vulcanising  caoutchouc.     18,917  B.    July  6. 

Waitz.  Recovering  rubber  and  textile  material 
from  rubber  fabric.  19,685.  July  8.  (Ger.,  5.7.17  I 

Compi.ktk  Specification  A.ox  i  pti  d. 

15,121    (1919).     Marks  (Acushnef    Proi 
i;  claiming  rubber  etc.  from  fabrics  coated  there- 
with.   (1  15,254.)    July  7. 

XV.     LEATHER;   BONE;   BORN;  GLUE. 
Applications. 

Badisehe  Anilin  u.  Sodafabr.  Manufacture  oi 
tannine;  preparations.  is, 407.  Julj  ■').  (Ger., 
19.2  19.) 

Breuer.  Manufacture  of  leather.  18,083.  Julv  3. 
(Ger.,  11.12.17.) 

Carmichael  and  Ockleston.  Unhairing  hides. 
18,006.    July  2. 

C'lieni.    Falu  .    Worms.      .Manufacture    of    tanning 

nts.     20.(127.     Julv  9.     (tier.,  20.7.16.) 
Czochron,    19,477.    See  X  l\. 
Deutsch-Koloniale  Gerb-  u.  Farbstoff  A.-G.,  and 

Homer.      Obtaining    tannine    materials    from    cellu- 
lose  waste  sulphite   lyes.      19,154.     July    7. 

Faitelowitz.  Extracting  albumen  and  fat  from 
hones.     20,070.     Julv  9.     (Ger.,  13.2.19.) 

kn.ur.  Glues.  20,139  and  20,140.  Julv  9. 
(Ger.,   13.8.17  and  20.9.18.) 

Kuril.  Leather  substitute.  19,964.  July  9. 
(Fr..  9.6.19.) 

Tathaiu.  Manufacture  of  tanned  and  rubber- 
ised leather.     18,763.     July  5. 

Vos.     19,827.    See  XVI. 

XVI.— SOILS ;  FERTILISERS. 

Applications. 

Akt.-Ges.  f.  Anilinfabr.  Manufacture  of  arti- 
ficial fertilisers.  17,608  and  17,720.  June  28  and 
29.     (Ger.,  29.1  and  16.3.18.) 

Chem.  Fabr.  Rhenania.  and  Voerkelius.  Manu- 
facture of  manures.  20,170.  Julv  9.  (Ger., 
31.5.18.) 

Chem.  Fabr.  Rhenania,  and  Voerkelius.  Nitric 
acid  superphosphate.  20,171.  July  9.  (Ger., 
12.4.19.) 

Lidholm  and  others.  Producing  cyanamide  from 
calcium  cyanamide.  17,983.  June  30.  (Sweden, 
19.9.19.) 

Vos.  Manufacture  of  manures  from  waste- 
leather.     19,827.     July  9.     (Belg.,  17.12.13.) 

XVII.  —SUGARS;  STARCHES;  GUMS. 
Applications. 

Betavit  Ges.  Preparation  of  sugar  beets  etc. 
19,707.     July  8.     (Ger.,  13.12.17.) 

Hottcnroth  and  others.  Obtaining  sugar  etc. 
from  wood  etc.     19,314.     July  7.     (Ger.,  18.4.17.) 

Wohl.  Converting  cellulose  materials  into  solu- 
ble carbohydrates.    18,526.  July  3.  (Ger.,   14.8.17.) 

Wohl.  Sai  eharifying  cellulose-containing 

materials.     18,744.    July  5.    (Ger.,  7. 4.17.) 

XVm.— FERMENTATION  INDUSTRIES. 

Applications. 

Dubourg.  Brewing  beer.  18,333.  July  2.  (Fr., 
18.1.19.) 

Flcisrhniann  Co.  Production  of  yeast.  20,293. 
July  9.     (U.S.,  7.1.19.) 

Fleischmann  Co.,  and  Harrison.  Production  of 
yeast.     20,294.    July  9. 
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Scherdel  and  Wohl.  Production  of  yeast.  17,797. 
June  29.     (Ger.,  15.1.15.) 

Vasseux.  Production  of  yeast  from  peat. 
19,515.    July  8.    (Fr.,  19.1.18.) 

XIX.— FOODS;  WATER  PURIFICATION; 

SANITATION. 

Applications. 

Beaumont,  Goudie,  and  Harkness.  Making  of 
jams,  jellies,  etc.     18,890.    July  6. 

Bielmann  and  Bielmann.  Manufacture  of  jel- 
lies from  fruits  etc.  19,887  and  20,352.  July  9. 
(Ger.,  24.11.16  and  14.3.19.) 

Blichfeldt.  Manufacture  of  margarine.  17,784. 
June  29. 

Czochron.  Obtention  of  albumen  from  legumin- 
ous seeds.     19,477.     July  8.     (Ger.,  30.5.19.) 

Elektro-Osmose  A.-G.  (Graf  Schwerin  Ges.). 
17,609.    See  XX. 

Elektro-Osmose  A.-G.  (Graf  Schwerin  Ges.). 
Process  for  obtaining  the  yellow  and  white  con- 
stituents of  eggs  in  a  dry  state.  18,947.  July  6. 
(Ger.,  9.1.18.) 

Matzka.  Utilisation  of  fruit  etc.  refuse.  19,881. 
July  9.     (Ger.,  8.6.18.) 

Philipson.  Coal  tar  disinfectants.  19,913. 
July  9.     (U.S.,  15.3.18.) 

Ricciardi.  Drying-kilns  for  alimentary  pastes 
etc.     17,876.     June  30. 

Sykes.  Apparatus  for  dehydrating  food  pro- 
ducts.    18,852.    July  6.     (U.S..  4.2.18.) 

Townsend.    Manufacture  of  food.    19,605.  July  8. 

Vollbrot  Patent  Verwertungs-Ges.  Process  for 
manufacture  of  baked  articles  direct  from  corn. 
18,344.     July  2.     (Ger.,  3.10.14.) 

Vollbrot  Patent  Verwertungs-Ges.  Manufacture 
of  food.    18,345.    July  2.    (Ger.,  8.9.17.) 

Vollbrot  Patent  Verwertungs-Ges.  Apparatus 
for  manufacture  of  baked  articles  direct  from  corn. 
19,041.     July  6.     (Ger.,  9.11.15.) 

Watkins  (Egestorff).  Process  for  manufacture 
and  preservation  of  cattle  food,  fish-livers,  and 
oil  therefrom.     18,461.     July  3. 

Wolff.  Production  of  germ-free  air.  19,499. 
July  8.     (Ger.,  12.9.17.) 

Complete  Specification  Accepted. 
19,049  (1919).     Adams.    Separation  of  sludge  and 
scum  from  sewage  and  other  liquids.        (145,291.) 
July  7. 

XX.— ORGANIC  PRODUCTS;   MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Applications. 

Akt.-Ges.  f.  Anilin-Fabr.  Manufacture  of 
oxyarylaldehydes.  17,719.  June  29.  (Ger., 
6.2.18.) 

Bader,  British  Cellulose  and  Chemical  Manufac- 
turing Co.,  and  Nightingale.  Manufacture  of 
aromatic  derivatives.     18,114.     July  2. 

Bader,  British  Cellulose  and  Chemical  Manufac- 
turing Co.,  and  Nightingale.  Manufacture  of  alkyl 
derivatives.     18,115.     July  2. 

Bergius,  and  Goldschmidt  A.-G.  Production  of 
ethylene  chloride.     19,963.    July  9.    (Ger.,  29.2.16.) 

Boehringer  Sohn.  Process  for  obtaining  effective 
ingredients  of  lobelia.  17,795-6.  June  29.  (Ger., 
4.4  and   2.9.14.) 

British  Dyestuffs  Corporation,  and  others. 
19,210.    See  III. 

Du  Pont  de  Nemours  and  Co.  Process  for  pro- 
duction of  alkyl  anilines.  18,085.  July  2.  (U.S  , 
7.7.17.) 

Elektro-Osmose  A.-G.  (Graf  Schwerin  Ges.). 
Process  for  preparing  proteins  charged  with  im- 
mune substances.  17,609.  June  28.  (Ger.,  11.7.18.) 

Elektro-Osmose  A.-G.  (Graf  Schwerin  Ges.). 
Process  for  purifying  glycerin  etc.  18,752.  July  5. 
(Ger.,  17.1.19.) 


Ellis  (Soc.  Chim.  Usines  du  Rhone,  anc.  Gilliard, 
Monnet  et  Cartier).  Manufacture  of  oxyaldehyde9 
etc.     19,208.    July  7. 

Faitelowitz.    20,070.    See  XV. 

Farbw.  vorm.  Meister,  Lucius,  u.  Briining. 
Manufacture  of  arseno  compounds  of  the  pyrazo- 
lone series.     18,759.    July  5.     (Ger.,  15.12.17.) 

Goldschmidt  A.-G.,  and  Matter.  Production  of 
ethylene  chloride.    19,962.    July  9.    (Ger.,  22.5.15.) 

Grunstein.  Manufacture  of  butyric  aldehyde 
and  butyl  alcohol  from  crotonic  aldehyde.  19,152. 
July  7.     (Switz.,  4.1.19.) 

Grunstein.  Manufacture  of  aldol  from  acetalde- 
hyde.     19,153.     July  7.     (Switz.,  18.3.19.) 

Hunt.  Production  of  reactive  acid  liquor, 
alcohols,   esters,    etc.   from    gaseous   hydrocarbons. 

17.940.  June  30. 

Hunt.     Production  of  esters  etc.   from  olefines. 

17.941.  June  30. 

Hunt.  Conversion  of  secondary  alcohols  into 
ketones.     17,942.     June  30. 

Hunt.     Production  of  alcohols,  esters,  etc.  from 
still  gases  of  petroleum.     18,855.     July  6.     (U.S. 
20.3.17.) 

Hunt.  Production  of  alcohols,  esters,  etc.  from 
gaseous  hydrocarbons.  18,856.  July  6.  (U.S., 
11.3.19.) 

Imray  (Soc.  of  Chem.  Ind.  in  Basle).  Manufac- 
ture of  aralkyl  esters  of  2-phenylquinoline-4- 
carboxylic  acid.     18,756.     July  5. 

Kolshorn.  Process  for  manufacture  of  salts  of 
compounds  of  tannic  or  gallic  acids  and  lactic  acid. 
17,554.    June  28.    (Ger.,  13.6.19.) 

Kolshorn.  Manufacture  of  derivatives  of  p- 
aminophenol  and  of  its  O-alkvl  ethers.  17,780. 
June  29.     (Ger.,   13.6.19.) 

Matter.  Production  of  polyvalent  alcohols. 
19,960-1.     July  9.     (Ger.,  8.12.13  and  21.4.15.) 

Tweedale  and  Tweedale.  Manufacture  of  per- 
fumerv  and  flavouring  essences  etc.  17,860. 
June  30. 

Wehmer.  Manufacture  of  fumaric  acid.  18,400. 
July  2.     (Ger.,  28.9.15.) 

White  (U.S.  Sanitary  Specialties  Corp.).  De- 
colorising materials.     18,351.     July  2. 

Complete  Specification  Accepted. 
8173    (1919).      Confectionery    Ingredients,    Ltd.: 
Matthews,  King,  and  Kane.  Manufacture  of  proto- 
catechuic  aldehyde.     (145,871.)    July  14. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Application. 
Shepherd.     Method  of  obtaining  a  yellow  separa- 
tion     print      in      colour      photography.        17,892. 
June  30. 

XXII— EXPLOSIVES;    MATCHES. 

Applications. 

Buck.  Liquid  air  for  use  as  an  explosive.  20,118. 
July  9. 

Dubrisay.  Manufacture  of  damp-proof  matches. 
18,195.    July  2.     (Fr.,  3.7.19.) 

Pinder  and  Semple.  Manufacture  of  explosive. 
19,115.    July  7. 

Von  Herz.  Explosives.  18,183.  July  2.  (Aus- 
tria   25  1  19  ) 

Wohl.  Explosives.  17,605,  June  28.  17,749, 
June  29.  18,711,  July  5.  (Ger.,  14.1.  and  1.3.19, 
and  9.1.20.) 

XXIII.— ANALYSIS. 

Applications. 

Siemens  u.  Halske  A.-G.  Photometric  apparatus. 
19,191.    July  7.    (Ger.,  8.7.19.) 

Simmance.  Calorimetric  apparatus.  18,762. 
July  5. 
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I -GENERAL  ,  PLANT  ;  MACHINERY. 

Treating  volatUt  liquid*  uith  other  liquids;  Process 

for   .      [Uefining    petroleum    with    sulphuric 

acid.]     P.  Mallet.     Chim.  et  Ind.,  1920,  3,  608. 

To  avoid  loss  of  tho  volatile  liquid  when  treated 
with  Mother  liquid  with  air  agitation,  and  to  prc- 

Formation  of  explosive  vapours,  the  pro.  ■ 
carried    out    in  I       1  ho    air-vapour 

mixture   may    be   utihs.-d   again   lor  agitation,   any 

of  Mi"  vapours  being  overcome  by 

n  >  the  in ix tu re  through  suitable  absorbers 
before  re-introducing  it  into  tho  reaction  ap- 
paratus.— W.  J,   W. 

Patents. 

Absorption,  reaction,  dittiUation,  rectification,  and 
tike  columns.    L.  Gay.     E.P.  144,374,  7.3  19. 

The  plates  of  the  column  are  traversed  by  two  sets 
bical  tubes,  For  passage  at  liquid  and  gas  or 
r    respectively,   so   distributed   that   on   ono 

and   the  same  Straight   line   there    are    alternately 

two  gas  tubes  and  one  liquid  tube,  the  former  being 

1  at  tho  angles  and  tho  latter  at  the  centres 
ilar  hexagons.     The  gas  tubes  project  from 

the  upper  surface  of  the  plate;  cad  d  with 

a  hood  provided  with  openings  in  contact  with  the 
.  while  the  liquid  tubes  project  from  the  two 

surfaces  of  the  plate,  the  portion  projecting  from 
the  upper  surface  being  spghtly  shorter  than  the 
gns  tubes,  while  the  portion  projecting  from  the 
Ewer  surface  extends  almost  to  the  next  lower 
plate.  A  common  sleeve  surrounds  the  lower  part 
of  a  liquid  tube  of  an  upper  plate  and  the  upper 
part  of  a  liquid  tube  of  a  lower  plate,  the  ' 
Being  open  at  their  upper  ends  and  provided 
towards  the  top  with  long  narrow  vertical  slots, 
and  in  their  lower  part  with  openings  where  they 
join     the    lower  plates.        The   space   between    the 

f nates   is  provided   with  filling  material   up   to   tho 
evel  of  the  upper  ends  of  the  slots  in  the  sleeves 
surrounding  the  liquid  tubes. — J.  S.  G.  T. 

titter.  D.  A.  Corev.  U.S. P.  1,295,006,  18.2.19. 
Appl.,  7.5.17. 

The  filter  is  built  up  of  a  number  of  superposed 
sections  each  having  a  central  tubular  collar.  A 
■  r..  n  fits  over  the  collar  and  extends  radially  out- 
ward-, the  owt.r  edge  having  an  upright  portion. 
A  dished  plate  is  also  supported  by  the  collar  and 
extends  outwards  and  upwards  away  from  the 
screen;  it  is  bent  downwards  at  the  I  n  cumferenee 
forming  a  perforated  flange  outsidi  en.    A 

filtering  element  is  placed  below  each  screen. 
Liquid  enters  from  the  interior  of  the  collar,  passes 
through  perforations  in  the  collar  and  upwards 
h  the  filter,  into  the  chamber  next  above, 
and  thence  outwards  through  the  perforated  rim 
of  tho  dished  plate.  The  sections  are  easily 
separated  for  cleaning. — W.  F.  F. 

Ji7.rr-pre.i5.       H.  T.  Shriver.       U.S. P.  1,342,829, 

8.6.20.  Appl.,  22.9.19. 
I«  a  plate  and  frame  filter  press  in  which  each 
alternate  plate  is  connected  with  a  wash  channel, 
automatic  non-return  valves  are  provided  in  the 
to  prevent  liquor  flowing  into  the  wash 
channel  in  tho  direction  opposite  to  the  (rash 
water  — B.  M.  V. 

Filter  [press].  E.  F.  Atkins,  Assr.  to  H.  T. 
Shriw     U.8.P.  1,342,839,  8.6.20.   Appl.,  23.6.19. 

Each  plate  of  a  plate  and  frame  filter-press  is  pro- 
vided with  an  outlet  hading  to  the  exterior,  and  a 
■  onduit  extends  along  the  plates  and  frames. 
By  means  of  a  multiple-way  valve  on  each  plate, 
the   outlet   to   the   exterior   of   the    plate    may    be 


opened  and  communication  prevented  between  the 
outlet  and  the  conduit;  the  outlet  to  the  exterior 
oi  the  plate  may  l>e  closed,  and  the  outlet  con- 
nect.xl  with  the  conduit;  or  the  outlet  may  be  closed 
and  communication  between  it  and  the  conduit 
prevented.— J .  B.  G.  T. 

Filter.  E.  J.  Bweetland.  Assr.  to  United  [filters 
Corp.  U.S. P.  l,:il:t,lS'J,  -  .; 'J"  Appl.,  15.3.15. 
Renewed  6.6.19. 
The  filter  itself  is  supported  independently  of  its 
Casing,  which  is  formed  in  sections,  and  means  are 
provided  for  moving  the  sections  towards  and  awav 
from  the  filter.— B.  M.  V. 

runnel  kiln.    G.  11.  Benjamin.     I   si'.  1,294,766, 

18.2.19.     Appl.,  21.5.17.     Renewed   10.7.18. 
Tue    kiln   combines   the   features   of    tho   "direct 
fire"  and  the  "  muffle"  types,  and  means  an    pro- 
vided for  regulating  tho  temperature  at   various 

points  along  its  length.  Two  pairs  of  hot  blast 
itoves  are  arranged  ono  on  cither  side  of  the  kiln 
at  tho  middle  of  its  length,  and  hot  air  is  deli 
from  them  into  longitudinal  Hues  and  thence 
through  ports  into  the  kiln.  Combustion  chambers 
are  arranged  on  the  inner  side  of  the  kiln  walls, 
pen  the  middle,  and  means  may  be  provided  for 
directing  the  combustion  products  through  ono  of 
each  of  the  opposed  pairs  of  hot  blast  stoves  to 
produce  a  still  higher  temperature  at  the  middle 
zone  of  tho  kiln.  Any  desired  variation  in  tem- 
perature along  tho  length  of  the  kiln  ma]  be 
produced  by  providing  electrical  heaters  in  the  air 
supply  flues  and  bringing  one  or  more  into  opera- 
tion. The  passage  of  current  through  the  heating 
coils  may  be  controlled  automatically  by  the  move- 
ment of  a  truck  through  the  kiln.— W.  F.  F. 

Liquids  [oil-water  emulsionsT;  Separation  of . 

C.    >Y.    McKibben.        U.S. P.    1,296,988,    11.3.19. 
Appl.,  17.8.18. 

An-  apparatus  for  separating  the  constituents  of  an 
emulsion,  such  as  oil  and  water,  comprises  a  tall, 
vertical  cylinder  provided  with  a  fixed  electrode 
composed  of  a  series  of  wires  forming  an  inverted 
cone,  and  a  similar  inner  rotating  electrode 
mounted  on  a  concentric  vertical  shaft.  The  outer 
electrode  and  the  casing  are  connected  to  one  of 
the  terminals  of  a  high  potential  transformer  of 
cinstant  current  type,  and  the  inner  electrode  to 
tho  other  terminal.  The  emulsion  is  passed  con- 
tinuously through  the  apparatus  from  top  to  bot- 
tom, aiid  the  separated  liquids  are  drawn  off 
through  an  outlet  at  the  side,  near  the  bottom. 
1 1  a  series  of  such  separators  be  employed  in 
parallel  with  a  single  transformer,  tho  current, 
which  is  of  predetermined  value,  is  automatically 
divided  between  the  separators  as  required  by  the 
condition  of  tho  liquid  in  each  separator. 

— W.  F.  F. 

Pulverising  frangible  substances.  G.  A.  Overstrom. 

U.S. P.  1,300,192,  8.4.19.  Appl.,  21.8.16. 
Material  to  be  pulverised  is  fed  continuously  into 
a  rapidly  rotating  receptacle  mounted  on  the  upper 
end  of  a  vertical  shal  i.  Under  the  action  of  centri- 
fugal force  the  material  accumulates  againsi  the 
sides  of  tho  recepta.  le,  leaving  an  inverted  conical 
space  in  the  centre,  and  any  further  material  re- 
ceived then  rides  over  the  surface  of  the  accumu- 
material,  and  is  discharged  over  the  rim  of 
the  receptacle.  Wear  of  the  rotating  receptacle, 
except  the  rim,  is  thus  avoided,  and  the  rim  is 
able  when  required.  The  material  is  thrown 
against  an  outer  rinu,  having  internal  teeth,  and 
is  therein-  pulverised,  and.  to  prevent  unequal  wear 
of  the  ring,  it  may  be  partly  rotated  at  intervals. 
The  ring  is  built  up  of  several  superposed  similar 
sections,  so  that  when  the  central  section  becomes 
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worn  the  sections  may  be  rearranged.  Rotation  of 
the  material  accumulated  in  the  receptacle  rela- 
latively  to  the  latter  is  prevented  by  radial  ribs 
below  the  normal  surface  of  the  material. — W.  F.  F. 

Mixing  and  grinding  apparatus.     R.  D.  Maddox. 

U.S. P.  1,301,070,  15.4.19.  Appl.,  26.11. IS. 
A  grinding  receptacle  is  constructed  of  a  distorted 
cylindrical  shape.  The  two  ends  are  elliptical, 
with  the  major  axes  of  the  two  ellipses  at  right 
angles  to  one  another,  and  the  side  walls  of  the 
cylinder  form  a  continuous  surface  between  the  two 
ellipses.  A  number  of  such  cylinders  rest  with  their 
peripheral  surfaces  on  a  pair  of  long,  horizontal 
supporting-rollers,  so  that  when  the  rollers  are 
rotated  the  receptacles  are  also  rotated  and  simul- 
taneously rocked  from  end  to  end  so  as  to  mix  and 
grind  the  material  which  is  placed  within  them. 

— W.  F.  F. 

Centrifugal     dryer.       G.     H.     Elmore.       U.S. P. 

1,342,743,  8.6.20.  Appl.,  8.8.18. 
The  basket  of  the  rotor  is  double-walled,  the  inner 
wall  being  solid  and  the  outer  perforated.  The 
material  passes  from  an  axial  feed  inlet  through 
passages  to  the  annular  space,  being  assisted  by 
plungers  working  across  the  outer  ends  of  the 
passages. — B.  M.  V. 

Pump  [for  corrosive  liquors'].    D.  Farrand.    U.S. P. 

1,342,798,  8.6.20.  Appl.,  23.10.17. 
A  U-shaped  pipe  is  filled  in  the  bend  and  some 
distance  up  each  limb  with  a  liquid  of  greater 
sp.  gr.  than  the  liquid  to  be  pumped.  At  the  top 
of  one  limb  is  a  trunk  piston  with  a  layer  of  oil 
under  it,  and  at  the  top  of  the  other  limb  are  inlet 
and  outlet  valves  and  connexions  for  the  liquid 
to  be  pumped. — B.  M.  V. 

Separating  suspended  matter  from   gases;  Means 

for .    W.  A.  Schmidt,  Assr.  to  International 

Precipitation  Co.  U.S. P.  1,343,285,  15.6.20. 
Appl.,  5.3.13. 
The  apparatus  comprises  a  longitudinal  ionising 
portion,  a  charging  electrode,  and  a  collecting 
field-surface  member,  the  field  surface  being  sub- 
stantiallv  parallel  to  the  ionising  chamber. 

—J.  S.  G.  T. 

Separating  suspended  particles  from  gases;  Ap- 
paratus for  .        W.   A.   Schmidt   and  G.   C. 

Roberts,  Assrs.  to  International  Precipitation 
Co.  U.S. P.  1,343,482,  15.6.20.  Appl.,  23.3.14. 
A  collecting  electrode  presenting  a  relatively  ex- 
tended surface  is  arranged  within  a  precipitation 
chamber  parallel  to  the  direction  of  the  gas  current 
therein.  The  collecting  electrode  may  consist  of  a 
perforated  screen  or  a  number  of  screens  arranged 
in  parallel  planes,  discharge  electrodes  of  relatively 
small  surface  being  interposed.  The  collecting 
electrode  may  be  provided  with  flanges  to  act  as 
baffles  to  the  gas  current. — J.  S.  G.  T. 

Iiefrigerating  apparatus.  C.  Delavgue.  E.P. 
29,635,  23.12.13. 

Condensing  apparatus  [for  refrii/erating  machines']. 
J.  McOustra.    E.P.  144,413,  26.3.19. 

Corrosive  fluid  valves.  Chemical  Equipment  Co., 
Assees.  of  H.  E.  La  Bour  and  G.  A.  Grassby, 
jun.     E.P.  124,445,  13.3.19.     Conv.,  13.3.18. 

Rotary  furnaces,  retorts,  and  the  like  [;  Driving 

mechanism  for ].     E.  H.  Summers  and  E.  S. 

Whittard.    E.P.  144,815,  21.3.19. 

Froth  or  scum;  Method  and  apparatus  for  sup- 
pressing   the    formation    of when    boiling 

liquids.  E.  Wirth-Frev  and  E.  Jennv-Henz. 
E.P.  121,293,  5.12.18. 

See  U.S.P.  1,316,947  of  1919;  J.,  1919,  806  a. 


Tunnel  kilns.  G.  H.  Benjamin.  E.P.  143,653,  6.3.19. 
See  U.S.P.  1,294,756  of  1919;  preceding. 

Centrifugal  dryers.    G.  H.  Elmore.     E.P.  144,979, 

6.2.20. 
See  U.S.P.  1,334,023  of  1920;  J.,  1920,  322a. 

Drying  apparatus.        S.   H.   Meihuizen.        U.S.P. 

1,344.211,  22.6.20.    Appl.,  9.3.18. 
See  E.P.  114,620  of  1918;  J.,  1918,  357  a. 

Solidifying  or  concentrating  materials;  Apparatus 

for .  J.  TV.  Leitch.  U.S.P.  1,343,833,  15.6.20. 

Appl.,  14.11.18. 

See  E.P.  117,560  of  1917;  J.,  1918,  496  a. 

Furnace.    T.  B.  Kitson.    U.S.P.  1,343,457,  15.6.20. 

Appl.,  5.12.18. 
See  E.P.  122,672  of  1917;  J.,  1919,  177  a. 

IIa.— FUEL;  GAS;  MINERAL  OILS  AND 
WAXES. 

Coals;  Oxidation  of  .     M.  Godchot.     Comptes 

rend.,  1920,  171,  32-34. 
The  coal  used  contained  3740%  of  volatile  matter, 
58-60%  of  fixed  carbon,  and  4%  of  ash.  The  ash- 
free  material  contained  83"59%  C.  578%  H, 
1067%  O+N.  The  coal  gave  22"63%  of  pyridine 
extract,  which  contained  83"45%  C,  5"84%  H, 
10-51%  O+N.  When  heated  in  the  air  at  100°  C. 
for  one  month  the  original  coal  gained  3T5%, 
the  extract  1'22%,  the  residue  T99%,  and  a  mix- 
ture of  the  residue  and  extract  gained  3'20%.> 
These  results  do  not  appear  to  be  consistent  with 
bacterial  action  being  the  cause  of  the  slow  oxida- 
tion of  coal. — W.  G. 

Coal  analysis;  Notes  on .    F.  S.  Sinnatt.    Bull. 

4,  Lanes,  and  Cheshire  Coal  Res.  Assoc,  1920. 
38  pp. 
Apart  from  methods  for  the  sampling,  and  proxi- 
mate and  ultimate  analysis  of  coal,  the  bulletin  con- 
tains information  on  the  subject  of  the  inorganic 
partings  which  occur  in  most  bituminous  coals,  and 
on  the  fusibility  of  coal  ash  (cf.  Cobb,  J.,  1904,  11). 
Carbonates  in  coal  may  be  determined  by  a  modi- 
fication of  the  Pettenkofer  method,  described  pre- 
viously (Analyst,  Apr.,  1913).  The  agglutinating 
power  (Grounds  and  Sinnatt,  J.,  1920,  83  t)  and 
i  the  increase  in  volatile  matter  due  to  the  addition 
i  of  inert  matter,  such  as  stone-dust  (following  ab- 
stract) should  also  be  determined.  A  summary 
is  given  of  eight  results  obtained  by  carrying  out 
the  standard  volatile  matter  test  in  crucibles  of 
different  materials,  showing  the  figures  to  vary 
between  28'4%  and  36T  %  for  one  coal  and  31'9% 
and  37-8%  for  a  second  coal.  A  method  of  calculat- 
ing the  oxygen  content  of  the  coal  substance  is 
given. — A.  G. 

Coal;  Influence   of  the   addition   of  inert   matter 

upon  the  volatile  matter  evolved  when  it 

heated.  F.  S.  Sinnatt  and  A.  Grounds.  Bull.  3, 
Lanes,  and  Cheshire  Coal  Res.  Assoc,  1920. 
14  pp. 

The  effect  of  the  degree  of  fineness  of  the  coal,  the 
addition  of  inert  matter  in  Tarying  proportions, 
and  the  fineness  of  the  inert  matter  added  upon  the 
percentage  of  volatile  matter  evolved  when  coal  is 
|  heated  has  been  studied.  Contrarv  to  Somermeier 
(J.  Amer.  Chem.  Soc,  1916,  26,  1002),  the  authors 
found  that  fine  coal  evolves  rather  more  volatile 
organic  matter  than  coarse  coal.  The  inert  matter 
added  to  the  coal  was  gas-carbon,  graded  to  vary- 
ing degrees  of  fineness.  With  a  mixture  of  1  pt.  of 
coal  to  4  pts.  of  gas-carbon,  carbonised  under 
standard  conditions,   varying  the  size  of  the  gas- 
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carbon  produced  very  little  change  in  the  percen- 
volatile  matter  evolved.  On  adding  the 
gas-cnrbon  to  the  ooal  in  varying  proportions^  how- 
ever, and  carbonising  under  the  same  conditions, 
tho  ;  ol    volatile  matter  increased  with 

the  addition  of  gns-carbon  up  to  a  point  at  which 
then  pta.  ol   gas-carbon  to  I   pt.  of  ooal. 

Iha  results  are  published   for  eight    typical   Lan- 

ire  coals,  the  volatile  matter  evolved  having 
m  SI'S  to  II"  (Arley),  from 
380  to   "''in      (Bacon   Mine),   from  86"8   to    Hi  I 

rswood  9ft.),  from  88-9  to  M"2  (Hall  Hole), 
from  97-8  to  32-8  (Mountain  Mine),  from  84*8  to 
Lin  (Pemberton  2  ft.),  from  31*7  to  US"8  (Ravine 
Mine),  and  from  88-0  to  30  0  B  10  Cannel).  The 
hearing  of  these  results  on  the  Bubject  of  stonc- 
dusting  in  mines  and  on  the  "  sandwich  "  Bystem  of 
utilising  coal  and  coke  for  Bteam-raising  is  dis- 
!       \    1 .' 

Furls:  Practical  value  of .  K.  Damonr.  Comptes 

rand.,  1890,  170.  1678—1681. 

In  determining  the  practical  value  of  a  fuel  it  is 

ary  to  take  into  account  several  factors  in 
addition  to  the  calorific  value.  The  relative  prac- 
tical value  of  two  fuels  is  the  inverse  of  the  weights 
of  the  two  fuels  which  will  just  replace  one  another 
and  give  the  same  effect  in  a  given  furnace.      A 

tpproximation  to  the  practical  value  is  given 

\  rpf(G  -t)[l+a(e-t)J±M,  where  P  is  the 
calorific  value  of  the  fuel  used,  H  is  the 
temperature  of  combustion  t  the  temperature  of 
the  material  heated,  and  M  represents  all  such 
factors  as  the  cost  of  working  the  fuel,  gasification, 
pulverisation,  crushing,  management  of  the  fires, 
W.  (',. 

i    oil    fuel;    Industrial     use    of    .      E. 

Chabanier.    Chim.  et  Ind.,  1920,  3,  566—575. 

Tut:  requirements  as  to  viscosity,  ignition  tempera- 
ture, and  the  amount  distilled  between  certain 
temperatures  are  discussed.  The  author  compares 
various  types  of  solid  fuel  and  gas  furnaces,  and 
describes  their  conversion  into  oil  furnaces.  In 
long-flame  furnaces  the  consumption  of  oil  is  about 
one-third  of  tho  fuel  consumption  in  a  gas  furnace. 
The  oxidising  effects  of  the  flame  can  be  reduced 
as  desired. — W-.  J.  W. 

ins;  Methods  of  removing  from  natural 

gat.     B.  P.  Anderson.    J.  Ind.  Eng.  Chom.,  1920, 
12,  547—649. 

l.t  m  natural  gas,  yielding  less  than  05  gall,  of 
gasoline  per  million  cub.  ft.,  is  usually  compressed 
for  transport.  The  absorption  method  of  removing 
gasoline  has  been  used  with  gas  containing  less 
than  01  gall,  per  million  cub.  ft.  Compression  of 
moderately  rn  h  gas  (0"5 — 3  galls,  per  million  cub. 
ft.)  will  remove  part  of  the  gasoline,  and  the  re- 
mainder may  be  recovered  by  refrigeration  or 
absorption  methods.  Rich  gas  (more  than  3  galls, 
per  million  cub.  ft.)  yields  a  larger  proportion  of 
its  gasoline  on  compression,  owing  to  the  higher 
initial  partial  pressure  of  gasoline  constituents,  and 
but  little  more  will  be  recovered  by  either  re- 
frigeration or  absorption  methods. — C.  A.  M. 

Xatural  gas;  Partial  condensation  of at  liquid 

ah  temperatures.    J.  Satterlv.    Trans.  Rov.  Soc. 
Canada,  1913,  13,  [iii.],  109^121. 

In  the  preliminary  analysis  of  natural  gas  for 
helium  it  is  passed  into  a  tube  cooled  with  liquid 
air  in  which  hydrocarbons  condense.  The  con- 
densed product  is  usually  solid  with  Western 
Canadian  gases  and  Texas  gas,  but  liquid  with  most 
of  the  Ontario  gases.  The  liquidity  is  due  to  dis- 
solved ethane.  The  pressures  during  treatment 
show  that  some  nitrogen  probably  dissolves  in  liquid 
methane    or    in    the   condensed    solid.      When    the 


liquid  BIT  cooling  is  removed  and  the  condensed 
product  allowed  to  warm  up,  instead  of  the  pres- 
sure increasing  regularly  it  sometimes  rises  to  B 
certain    point,    halts  for  a   time,   and  then   suddenly 

diminishes  for  several  cm.,  keeps  steady  for  a  time, 
and  then  gradually  descends.  It  is  thought  that 
as  the  pressure  rises  some  nitrogen  is  suddenly 
forced  into  solution.    The  revei  I    are  often 

noticed  on  putting  the  tube  again  in  liquid  air. 
In  some  ways  the  sudden  evolution  or  Bofution  of 
nitrogen  by  liquid  methane  resembles  the  occlusion 

and   spitting  of  oxygen   by    molten   silver,    and   tho 
must   Be  kept   in  mind   in  the  design  of  lique- 
faction  plants,  as  a  sudden  evolution   of   gas  may 
upset  the  balance  in  tho  rectifying  column. 

—J.  R.  P. 

.1/ 1  llmnc-nitrogen;  Composition  of  the  vapour  and 

I'minil  phases  "f  the  system  .     H.   A.  Mc- 

Taggari  and  E.  Edwards.  Trans.  Rov.  Soc. 
Canada,  1919,  13,  [iii.],  57— 66. 
In  connexion  with  tho  extraction  of  helium  from 
natural  gas  (cf.  preceding  abstract),  the  tempera- 
ture-composition diagram  for  tho  aystem  methane- 
nitrogen  at  atmospheric  pressure  was  obtained,  and 
the  constants  in  the  formula  log  r'-a  +  b  log  r, 
where  1=  ratio  methane /nitrogen  in  the  liquid,  and 
r1  tho  corresponding  ratio  in  the  vapour,  deter- 
mined as  0=  -0-47,  6=  +085.— J.  R.  P. 

Methane  and  ethane;  Latent  heats  of  vaporisation 

of  .     J.  Satterly  and  J.  Patterson.     Trans. 

Roy.  Soc.  Canada,  1919,  13,  [iii.],  123—127. 
Aitroximate  values  of  the  latent  heats  of  vaporisa- 
tion of  methane  and  ethane  have  been  determined: 
methane  130  cals.  per  g. ;  ethane  260  cals.  per  g. 
(See  J.C.S.,  Aug.W.  R.  P. 

Patents. 

Motor  fuel  for  aeroplane  and  other  motors.     U.S. 

Industrial  Alcohol  Co.,  Assees.  of  W.  T.  Schreiber. 

E.P.  128,916,  16.6.19.    Conv.,  25.6.18. 
The  fuel  consists  of  35 — 50%   of  an  alcohol,   e.g., 
ethyl  alcohol,  25 — 35%  of  an  aromatic  hydrocarbon, 
e.g.,  benzol,  and  20 — 40  of  an  ether,  e.g.,  ethyl  or 
butyl  ether.— A.  E.  D. 

Extracting  oils  and  hydrocarbon  material  from 
shale  and  similar  bituminous  rocks  [in  situ];  Pro- 
cess for  .       D.  T.  Day.       U.S. P.  1,312,741, 

8.6.20.  Appl.,  17.1.18. 
The  volatile  hydrocarbon  material  is  volatilised 
from  shale  etc.  in  situ  by  pumping  hot  gases  of  com- 
bustion, substantially  free  from  oxygen,  down  a 
borehole,  the  combined  gases  and  vapour  being  led 
out  of  the  borehole  and  afterwards  separated. 

— B.  M.  V. 

OU-still.   W.  M.  Duncan.   U.S. P.  1,342,947,  8.6.20. 

Appl.,  10.9.17. 
The  still  contains  intake  and  discharge  manifolds 
near  the  bottom  and  top  respectively.  The  mani- 
folds are  connected  through  a  centrifugal  pump 
within  the  still,  whereby  oil  may  be  pumped  from 
the  bottom  and  discharged  on  to  the  surface  of  the 
oil  in  the  still. — A.  E.  D. 

Motor   fuels   and   light    paraffin    oils   from   shale; 

Method  of  obtaining  and  benzene,  toluene, 

and  solvent  naphtha  from  coal.     E.  W.  Thurlow. 
U.S. P.  1,343,100,  8.6.20.     Appl.,  28.8.17. 

SnALE  or  coal  is  mixed  with  finely  divided  metal 
and  with  a  substance  which  evolves  carbon  dioxide 
when  heated,  and  then  subjected  to  destructive  dis- 
tillation.—A.  E.  D. 

Firing  furnaces  with  powdered  fuel;  Apparatus  for 
.     J.  J.  C.  Brand.     E.P.  144,763,  11.3.19. 
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Coke  or  the  like  withdrawing  or  extracting  ap- 
paratus as  applied  to  inclined  and  vertical  car- 
bonising   and,    the    like    retorts    and    the    like; 

Mechanically  operated .     J.  Mitchell.    E.P. 

144,952,  5.11.19. 

Sulphonated  products  of  mineral  oils  and  process  of 
producing  same.  Sulphonic  acids  of  mineral  oils 
and  process  of  producing  same.  Alkali  metal  sul- 
phonate  and  process  of  producing  same.  W.  J. 
Mellersh-Jackson.  Prom  Twitchell  Process  Co. 
E.P.  143,681—3,  5.4.19. 

See  TJ.S.P.  1,301,662,  1,303,779,  and  1,301,663;  J., 
1919,  471  a,  545  a. 


Hb.— DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 

Adsorbing     materials     [charcoal    and     carbonised 

lignite];  Density  of  .     S.  McLean.     Trans. 

Roy.  Soc.  Canada,  1919,  13,  [iii.],  197—199. 

The  density  was  determined  by  the  volumenometer 
method,  using  helium  as  the  filling  gas,  since  it  is 
not  adsorbed  at  ordinary  temperature.  The  follow- 
ing mean  results  were  found:- — Coconut  charcoal 
(heated  to  400°  C),  153  ;  lignite  carbonised  at  350°, 
133 ;  lignite  carbonised  at  450°.  P46;  lignite  car- 
bonised at  550°  C,  1-44.— J.  R.  P. 

Inverted  incandescence  gas  burner;  A  study  of  the 

.     C.   Killing.     Gas  World,  1920,   72,   586— 

589. 

By  inserting  very  fine  platinum  wires  at  various 
points  in  the  flames  of  an  upright  and  an  inverted 
Bunsen  burner  respectively,  it  was  found  that  in 
each  case  the  highest  temperature  of  the  flame 
occurs  just  at  the  tip  of  the  small  inner  green  cone 
of  the  flame.  The  heat  produced  in  the  primary 
combustion  is  proportional  to  the  proportion  of  air 
in  the  primary  mixture.  These  results  have  been 
applied  in  the  design  of  a  burner  in  which  the 
primary  air-gas  mixture  flows  downwards  out  of  the 
nozzle,  and  the  mantle  is  brought  very  close  to  the 
small  green  inner  cone  of  the  flame.  The  lower  end 
of  the  burner  nozzle  is  provided  with  wire  gauze 
or  a  perforated  grid  of  metal,  steatite,  or  magnesia. 
The  mantle  is  small,  hemispherical,  and  "  spider- 
less,"  and  retains  its  shape  in  use.  The  efficiency  of 
the  burner  in  the  vertical  direction  is  069  1.  per 
Hefner.  Burners  employing  a  magnesia  grid  at 
the  bottom  of  the  burner  nozzle  give  148'3  Hefners 
vertically,  123-5  Hefners  at  an  angle  of  45°,  and 
82'5  Hefners  horizontally  for  an  hourly  consump- 
tion of  822  1.  measured  at  0°  C.  and  760  mm 

—J.  8.  G.  T. 


III.-TAR  AND  TAR  PRODUCTS. 

Paracoumarone  resin.    King  and  others.    See  XIII. 

Patents. 

Phenols    and    "other    aromatic    hydrocarbons" ; 

Process  of   removing  from  water  or  other 

liquids.  R.  M.  Leggett,  Assr.  to  Ozone  Co.  of 
America.  TJ.S.P.  1,341,913,  1.6.20.  Appl.,  23.12.18. 

The  liquid  containing  phenol  is  "coagulated,"  and 

after  settling  and  removal  of  the  deposit  is  treated 

with  ozone. — W.  H.  C. 

Sulphonating    benzene.     Barrett    Co.,    Assees.    of 
C.R. Downs.  E.P.  122,169,  28.11.18.  Conv.,  5.1.18. 

See  TJ.S.P.  1,279,295-6  of  1918;  J.,  1918,  763  a. 
Benzene  etc.  from  coal.     V  S.P.  1,343,100.   See  11a. 


IV.— COLOURING  MATTERS  AND  DYES. 

Cyanine  dyes.  I.  Constitution  of  the  isocyanines. 
W.  H.  Mills  and  R.  S.  Wishart.  Cheni.  Soc. 
Trans.,  1920,  117,  579—587. 

The  oxidation  of  1.1-dimethylisocyanine  acetate 
with  cold  aqueous  permanganate  gave  l-methyl-2- 
quinolone  and  cinchonic  acid  methochloride  in 
accordance  with  the  equation  : 

C!IH19N2X+3O  =  C10H,,ON+C11H10O2NX, 
and  it  is  concluded  that  the  constitution  of  the  dye 
is  expressed  by  the  formula : 


The  possibility  that  the  isocyanines  are  virtually 
tautomeric  compounds  is,  however,  admitted,  and 

:  a  reversal  of  the  normal  order  of  basicity  of  the 
nitrogen  atoms  obtaining  in  the  case  of  the  simpler 
isocyanines  is  probably  brought  about  by  negative 
substitution  in  the  quinoline  half  of  the  molecule, 

1    e.g.,  in  l'-methyl-2'-phenyl-l-ethylisocyanine  iodide. 

— G.  F.  M. 

Horinda  citrifolia ;  Constituents  of  .       J.  L. 

Simonsen.     Chem.  Soc.  Trans.,  1920,  117,  561— 
564. 

The  material  investigated  was  obtained  by  acidifi- 
cation of  the  cold-water  extract  of  the  sparingly 
soluble  barium  salt  of  morindin  (cf.  J.,  1918,  685  a). 
The  yellow  precipitate  thus  obtained  was  a  complex 
mixture  containing  much  resinous  matter,  but 
rubiadin  monomethyl  ether  and  alizarin  a-methyl 
ether  were  isolated  from  it.  The  former  substance 
is  the  methyl  ether  of  1.3-dihydroxy-4-methyl- 
]  anthraquinone,  and  is  identical  with  the  substance 
obtained  by  Barrowcliff  and  Tutin  from  M.  longi- 
flora,  and  erroneously  described  by  them  as  a  1.3- 
hydroxymethoxy-2-methylanthraquinone.  Alizarin 
a-methyl  ether  was  also  obtained  from  M.  longiflora. 

— G.  F.  M. 

Patent. 

Water-soluble  dyes;  Production  of  .       A.  M. 

Hart.     E.P.  144,336,  13.12.18. 

Water-solttble  dyes  are  obtained  from  animal  or 
vegetable  dye-yielding  materials,  e.g.,  cochineal, 
turmeric,  madder,  etc.,  by  extracting  with  a  sol- 
vent, concentrating  the  solution,  and  heating  this 
with  a  water-soluble  metallic  salt,  e.g.,  alum, 
copper  sulphate,  potassium  ferricyanide,  etc. 

—A.  J.  H. 


V.— FIBRES;  TEXTILES;  CELLULOSE; 
PAPER. 

Cotton;  Prolonged  action  of  a  moderate  heat  on 

bleached  and  some   other  substances.     E. 

Knecht.     J.  Soc.  Dyers  and  Col.,  1920,  36,  195— 
198. 

All  the  materials  tested  were  exposed  at  93°  C. 
Bleached  cotton  yarn  and  bleached  calico,  on  clock 
glasses,  remained  unchanged  for  the  first  few  days 
and  then  turned  greyish  brown,  with  formation  of 
oxycellulose.  At  the  end  of  336  hrs.  the  cotton  yarn 
had  decreased  in  strength  33%.  When  exposed  in 
sealed  tubes,  yarn  decomposed  slightly  and  lost  50% 
of  its  strength,  and  had  a  remarkable  shrivelled 
appearance.  Other  cellulose  materials,  as  bleached 
linen  and  viscose  silk,  wood  and  filter  paper,  gave 
similar  results.  With  scoured  flannel  and  spun  silk 
browning  occurred  after  24  hrs.- — A.  J.  H. 
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Korean  hemp  and  ramie;  Proximate  compositions 

of .     T.  Uyeda.     J.  Ind.  Eng.  Chem.,  1920, 

12,  573— 576. 
Korean  hemp  niul  ramie  respectively  gave  the  fol- 
lowing  results:-  Loss  on  drying,  883,  1050;  ben- 
icne  extract,  192,  086;  alcohol  extract,  1  L'O.  0  75; 
water-soluble  substances,  t  ■"><>,  3*79;  sol.  in  1 
N.iiHI,  1863,  17-J7;  cellulose,  82,42,  65-88;  and 
lignin,  3-32,   0'66  Determination   of   lignin   in 

hemp  ami  ramie  affords  ;» n  indication  of  the  oom- 
pleteness  of  the  retting  process  Lignin  is  partly 
attacked  by  alkali  digestion.  In  the  case  of  these 
fibres  the  lignin  was  thus  reduced  to  199  and  018% 
.  ly. — C.  A.  U 

Balloon  fabrics;  Permeability  of  to  hydrogen 

and    to   helium.       R.    T.    Elworthy    and    \       I 
Murrav.       Trans.    Roy.    Soc.    Canada.     1919,    13, 
[iii.l,  37—45. 
With  rubbered  fabrics  the  permeability  to  helium  is 
than  to  hydrogen,  the  ratio  of  helium  to  hydro- 
gen being  0'66  by  the  interferometer  method  and 
0  7  J    by     the    catharometer    method.     With     skin- 
lined  the  ratio  of  helium  to  hydrogen  per- 

meability was  found  to  be  almost  unity. — J.  R.  P. 

Cellulose;   Viscosity  of  solutions  of  .     W.   H. 

Cibson,  L.  Spencer,  and  R.  McCall.     Client.  Soc. 
Trans.,  1920,  117,  179 — 193. 

Tiif.  viscosity  of  cuprammonium  solutions  of  puri- 
i  otton  can  be  controlled  by  controlling  the  con- 
ditions of  the  boiling  process  with  sodium 
hydroxide.  Using  2%  caustic  soda  solution,  the 
sity  is  approximately  50%  higher  than  with 
■I  solution,  but  temperature  is  by  far  the  most  im- 
portant factor  in  reducing  tho  viscosity.  Further, 
Sroducts  of  different  viscosity  are  obtained  from 
liferent  classes  of  cotton  waste  under  similar  con- 
ditions of  purification  ;  for  example,  eastern  cottons 
give  products  the  viscosity  of  which  is  about  half 
that  of  American  cotton  of  similar  grade.  A  close 
relationship  exists  between  the  viscosity  of  cellu- 
lose solutions  and  solutions  of  the  nitrocellulose 
derived  therefrom.  The  viscosity  determinations 
were  made  with  a  hydrogen  capillary  viscosimeter 
nnd  with  the  falling-sphere  viscosimeter  (see  page 
658  a),  special  precautions  being  taken  in  dissolving 
the  cotton  and  filling  the  viscosimeter  tube  to  pre- 
vent exposure  to  air  or  light,  which  causes  pro- 
en  ssive  changes  in  the  viscosity  of  the  solutions. 
Variations  in  copper  and  ammonia  content  of  the 
cuprammonium  solution  prepared  by  Ost's  method 
(J.,  1911,  1247)  considerably  influenced  the  viscosity 
of  the  cellulose  solution.  Copper  hydroxide  pre- 
pared by  Dawson's  method  (Chem.  Soc.  Trans., 
1909,  95,  370)  showed  a  fairly  definite  solubility  in 
ammonia,  and  an  unsaturated  solution  of  this  form 
of  the  substance,  containing  11  g.  Cu  and  200 — 
210  g.  NH,  per  I.,  was  chosen  as  the  standard 
cuprammonium  solution. — G.  F.  M. 

Pyroxylin   solutions;   Measurement   of  viscosity  of 

.     E.  F.  Higgins  and  E.  C.  Pitman.    J.  Ind. 

Eng.  Chem.,  1920,  12,  587—591. 

Ekflt/x  viscosimeters  with  small  orifices  are  suitable 
for  determining  the  viscosity  of  pyroxylin  solutions 
of  low  viscosity,  but  the  steel  ball  viscosimeter  is 
only  suitable  for  solutions  of  very  high  viscosity. 
The  Btormer  viscosimeter  (in  which  the  viscosity  is 
determined  by  the  speed  of  a  revolving  cylinder)  is 
th.-  most  generally  applicable,  since  it  is  unaffected 
by  the  density  of  the  solution.     (Cf.  J.C.S.,  Aug.). 

— C.  A.  M. 

Patents. 

1;  Production  of  .     M. 

Hofste.     E.P.  136,804,  5.11.19.     Conv.,  17.12.18.    | 

Finp.ors   material   (e.g.,   ramie)   is   treated   with   a    I 
concentrated  alkaline  solution  (20 — 40%),  boiled  in 


a  saturated  solution  of  an  ammonium  salt  until  the 
ammonia  is  completely  expelled,  washed,  and  dried. 
Tho  liberation  of  gaseous  ammonia  effects  the 
separation  of  the  fibres. — A.  J.  H. 

Vegetable  fibres;  Treatment  of .     Gillet  et  Fils, 

\  ees.  of  O.  Schwartz.  E.P.  144,563,  18. 12.19. 
Conv.,  LS.6.19.  Addn.  to  186,668  (J.,  1920,  513  a). 
Textile  materials  coated  with  a  nitrated  cellulose 
solution  are  washed  with  dilute  solutions  of  acids, 
bases,  or  snlts.  instead  of  with  pure  water,  in  order 
to  obtain  a  more  rapid  and  complete  precipitation 
of  the  nitrocellulose. — A.  J.  II. 

Cellulose    esters;    Manufacture    of    dissolved    or 

'mised  .       G.   Bonwitt.     E.P.   138,078, 

17.1.20.     Conv.,  6.6.17. 

Cf.i.U'Losk  esters,  e.g.,  acetyl-,  nitro-,  nitroacetyl- 
cellulose,  are  dissolved  or  gelatinised  by  furfural  or 
a  homologue. — A.  J.  H. 

Cellulose  ester  [acetate]  composition,  and  method 
of  making  flic  same.     Cellulose-nitrate  composi- 
tion.    Cellulose-acetate  composition.     P.  C.  Seel, 
Assr.  to  Eastman  Kodak  Co.  U.S. P.  (a)  1,342,601, 
(b)  1.312,602,  and   (c)   1,342,603,  8.6.20.     Appl., 
(a)  (,»>  7.2.18;  (c)  26.4.19. 
(a)  A  composition  comprising  cellulose  acetate  and 
a  chloro  substitution  product  of  naphthalene,     (b) 
A    transparent    flexible    film    consists    of    cellulose 
nitrate,  camphor,  and   an  amount  of  tho  chlorine 
derivatives    of    the    cyclic   hydrocarbons       C„nHn+, 
and  their  homologues,  greater  than  half  the  weight 
of  camphor,    (c)  A  composition  comprising  cellulose 
acetate  and  ethyl  propionate. — A.  J.  H. 

Acetycellulose  composition,  and  method  of  makimi 
same.  J.  G.  Jarvis.  U.S. P.  1,313,135,  8.6.20. 
Appl.,  13.3.19. 

The   composition    consists   of   75   pts.    of  cellulose 

acetate,    25   pts.    of   naphthalene,    and   60   pts.    of 

acetone. — A.  J.  H. 

Sulphite   and   like   digesters;   Methods   of   heating 

.      J.    K.    Ruths,    and    Aktiebolaget   Vapor- 

ackumulator.  E.P.  144,084,  29.5.19.  (Cf.  U.S. P. 
1,292,080;  J.,  1919,  283  a.) 
The  period  of  digestion  is  shortened  without  affect- 
ing the  quality  of  the  product  if  steam  of  low  pres- 
sure, obtained  from  an  accumulator  connected  with 
the  sulphite-boiler,  be  used  for  the  steaming  opera- 
tion, and  also  for  starting  the  digestion  which  is 
then  completed  with  steam  of  a  higher  pressure. 

—A.  J.  H. 

Soda-cellulose  manufacture ;  Elimination  of  mal- 
odorous substances  from  the  waste  gases  from . 

C.  G.  Schwalbe.  G.P.  319,594,  31.7.17. 
The  gases  are  brought  into  contact  with  finely- 
divided  wood,  sawdust,  or  other  vegetable  waste 
product.  Mercaptans  etc.  may  be  destroyed  before 
this  treatment  by  mixing  the  gases  with  an  oxidis- 
ing gas,  such  as  chlorine,  ozone,  etc.,  or  the  wood 
or  the  like  may  he  subsequently  treated  with  an 
oxidising  gas  or  liquid. — C.  A.  M. 

Paper-making  machines.  Great  Northern  Paper 
Co.,  Assces.  of  C.  E.  Pope.  E.P.  137,061, 
24.12.19.     Conv.,  31.1.17. 

Paper-making  machine.  A.  J.  Haug,  Assr.  to  In»- 
proved  Paper  Machinery  Co.  U.S. P.  1.313,505, 
15.6.20.    Appl.,  6.2.17. 

I', ilp  digestion  :  Manufacture  of  caustic  soda,  more 
particularly   from    residues   recovered   from    the 

alkali    used    in nnd  containing  sodium  car- 

bonate.  Dorr  Co.,  Assces.  of  I)  S.  McAfee.  E.P. 
131,272,  31.3.19.     Conv.,  16.8.18. 

Seb  U.S. P.  1,308,184  of  1919;  J.,  1919,  630  a. 
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VI.- BLEACHING;  DYEING;  PRINTING; 
FINISHING. 

Patents. 
Ll./eiiui  machine.    H.M.Dudley.    U.S.P.  1,342,711, 

8.6.20.  Appl.,  21.9.17. 
A  receptacle  contains  a  series  of  fibre  chambers 
having  non-perforated  sides  and  perforated  top  and 
bottom  plates,  the  top  plates  being  movable  re- 
latively to  the  bottom  plates.  The  fibre  chambers 
are  arranged  between  two  perforated  plates  spaced 
from  the  top  and  bottom  plates  respectively,  and 
means  are  provided  for  forcing  a  liquid  in  either 
direction  through  the  device. — A.  J.  H. 

Di/eing  machine.  W.  J-.  Going,  Assr.  to  The  Klauder- 
Weldon  Dyeing  Machine  Co.  U.S.P.  1,343,260, 
15.6.20.  Appl.,  8.5.16. 
The  machine  consists  of  a  vat  containing  a  remov- 
able framework  which  supports  a  number  of  remov- 
able yarn  sticks  and  dye  liquor  deflectors. — A.  J.  H. 

Hosiery  dyeing  machine.     H.  M.  Dudlev.     U.S.P. 

(a)  1,344,120  and  (b)  1,344,121,  22.6.20.     Appl., 

5.6.18. 
The  fibre  chambers  are  formed  by  perforated  plates 
fixed  lengthwise  between  two  end  plates  attached 
to  a  perforated,  hollow,  rotary  cylinder  so  as  to 
form  a  reel.  In  (a)  means  are  provided  for  con- 
tinuously forcing  a  liquid  through  the  machine. 

—A.  J.  H. 

Fibre-treating  machine.  H.  M.  Dudlev.  U.S.P. 
1,344,122,  22.6.20.    Appl.,  3.12.18. 

A  dteing  machine  contains  a  series  of  fibre  cham- 
bers each  comprising  two  perforated  plates,  between 
which  are  a  series  of  hollow  cylinders.  Means  are 
provided  for  forcing  a  liquid  through  the  fibres 
compressed  between  the  plates. — A.  J.  H. 

Cotton  yarn  or  cloth;  Process  for  treating  [improv- 
ing the  lustre  and  texture  of] .  S.  Kashitani. 

E.P.  144,083,  28.5.19. 

Cotton  yarn  or  fabric  is  treated  for  1 — 50  min.  in 
sulphuric  acid  of  52°— 60°  B.  (sp.  gr.  L56— 171), 
washed  in  water  under  vibration  to  remove  loose 
fibres,  immersed  for  10 — 15  min.  in  a  solution  of 
caustic  soda  of  8°— 15°  B.  (sp.  gr.  106— T12)  to 
improve  the  lustre,  neutralise  the  free  acid,  and 
maintain  the  colour,  then  treated  with  a  3%  solu- 
tion of  borax  to  render  it  non-combustible  and 
neutral.  The  fabric  may  be  further  softened  by 
treatment  with  a  5%  solution  of  glycerin,  or  with 
calcium  chloride,  glucose,  or  soap  solution. 

—A.  J.  H. 

Yenetable  fibres;  Process  for  the  treatment  of . 

Gillet  et  Fils.,  Assees.  of  C.  Schwartz.  E.P. 
144,204,  12.12.19.  Conv.,  23.7.19.  (Of.  E.P. 
136,568;  J.,  1920,  513  a). 

Cellulose  fibres  coated  with  nitrated  starch  com- 
pounds have  wool-like  properties,  are  strong  and 
soft,  and  dye  directly  with  basic  dyes.  The  fabric  is 
treated  for  several  minutes  at  -5°  to  20°  C.  with 
a  solution  of  starch  in  65%  nitric  acid,  then  pre- 
ferably treated  with  a  solution  of  any  suitable  salt 
to  aid  the  precipitation  of  the  nitrated  amylaceous 
substance,  and  afterwards  washed.  Alternatively 
the  fabric  may  be  first  dressed  with  a  starch  paste, 
dried,  treated  with  65%  nitric  acid,  the  excess  acid 
expressed,  and  washed.  Print  effects  may  be  pro- 
duced with  the  nitrated  starch. — A.  J.  H. 

Mercerisation  [of  cotton  and  artificial  silk  union 
fabrics'].  S.  M.  Jones,  Assr.  to  Arnold  Print 
Works.  U.S.P.  (a)  1,343,138  and  (b)  1,343,139, 
8.6.20.    Appl.,  28.11.19. 

Cotton  union   fabrics  containing   viscose  silk   are 


mercerised  without  injury  to  the  latter  by  a  solution 
of  caustic  soda  containing  (a)  formaldehyde  or  (b) 
phenol. — A.  J.  H. 

Skeirtr-mercerising  machines;  Means  for  electrically 

mn  trolling .  J.  E.  Wild  and  W.  W.  Caldwell, 

Assrs.  to  American  Thread  Co.    U.S.P.  1,343,804, 
15.6.20.    Appl.,  17.10.18. 


VII.-ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Arsenic-free  sulphuric  acid.  K.  Scheringa.  Pharm. 
Weekblad,  1920,  57,  421—422. 
1  The  acid  is  heated  to  fuming  with  the  addition  of 
a  small  quantity  of  a  sulphite.  After  dilution  with 
an  equal  bulk  of  water,  it  is  electrolysed  for  at 
least  one  day,  and  may  then  be  used  for  analytical 
purposes  after  concentration. — W.  S.  M. 

Eeactions  started  by  a  primer.  E.  Berger.  Comptes 
rend.,  1920,  170,  1492—1494. 
I  A  new  priming  mixture  consisting  of  60%  of  sodium 
or  potassium  nitrate  and  40  %  of  commercial  calcium 
silicide  is  suggested  for  starting  such  reactions  as 
those  of  the  thermit  type.  The  mixture  may  even 
be  mixed  with  gum  arabic  and  applied  to  paper, 
such  paper  after  drying  being  a  useful  form  in 
which  to  light  the  mixture.  Tim  primer  may  be 
lit  with  a  match  and  burns  with  a  very  high- 
temperature  flame.  It  has  been  used  successfully 
to  start  such  reactions  as  the  reduction  of  boron 
phosphate  and  arsenate  by  aluminium,  the  reduc- 
tion of  calcium  and  barium  sulphates  by  red  phos- 
phorus, the  preparation  of  silicon  and  boron  fluor- 
ides from  lead  fluoride,  and  the  reduction  of  sul- 
phates by  calcium  silicide. — W.  G. 

Chlorides;  Production  of by  primed  reactions. 

E.  Berger.  Comptes  rend.,  1920,  171,  29—32.  (Cf. 
ante.) 

Aluminium;  reacts  spontaneously  or  by  preliminary 
priming  on  a  number  of  chlorides  of  metals  and 
metalloids;  in  some  cases  magnesium  is  still  more 
active.  In  a  similar  manner  a  considerable  number 
of  metals  will  act  on  organic  chlorides  such  as  car- 
bon tetrachloride,  tetra-  and  hexaehloro-ethane, 
etc.,  to  give  the  corresponding  metallic  chlorides 
which  may  be  vaporised  owing  to  the  heat  generated 
by  the  reaction  when  once  started.  Liquid  organic 
chlorides  may  be  first  absorbed  in  kieselguhr  or 
sawdust.  Such  mixtures,  zinc  being  the  metal 
used,  found  application  in  the  war  for  the  produc- 
tion of  smoke  clouds.  Later,  owing  to  the  lack  of 
organic  chlorides,  zinc  chloride  alone  was  used, 
being  vaporised  by  means  of  a  mixture  of  sodium 
nitrate  and  calcium  silicide. — W.  G. 

Double  salts;  Application  of  a  new  physico-chemical 

method  of  analysis   to   the   study  of  .        R. 

Dubrisay.    Comptes  rend.,  1920,  170,  1582—1584. 

If  a  mixture  of  solutions  of  sodium  and  potassium 
sulphates  is  mixed  with  phenol,  the  temperature 
of  mixing  observed  agrees  closely  with  that  calcu- 
lated additively  from  the  temperature  of  mixing 
of  the  individual  solutions  with  phenol.  Where  a 
mixture  of  solutions  of  potassium  and  zinc  sul- 
phates is  mixed  with  phenol  there  is  a  difference 
between  the  observed  and  calculated  temperatures 
of  mixing  varying  with  the  proportions  of  the  two 
salts  present.  It  is  a  maximum  when  the  salts  are 
present  in  equimolecular  proportions  and  indicates 
the  presence,  in  solution,  of  a  double  salt. — W.  G. 

Chromium  sulphate;  Constitution  of  the  lilac  grey 

complex .  A.  Recoura.  Comptes  rend.,  1920, 

170,  1494—1497. 

The     lilac     grey     chromium     sulphate     previously 
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described  <<•/.  J.,  1980,  107  \)  is  shown  to 
ooaaiat  when  freahly  prepared  of  1  mol.  of  the  green 
■.iilpli.it>'  in  its  depolymerised  state  and  2  mols.  of 
the  violet  sulphate.  (In  standing  the  green  sul- 
phate rapidly  and  spontaneously  polymerises  and 
thin   masks   the  sulphate  ions  of  the  violet  salt. 


in    masks   the   sulphate 
/.  J.C.8.,  Aug.)— \v.  <;. 


Mercuric  salts;  Precipitation  of  (it/  hydrogen 

sulplmle.  l\  Jolibois  and  P.  Bouvier.  Oomptes 
rend..  1990,  170.  1 197  1498. 
The  black  precipitate  obtained  « ith  excess  of  hydro- 
Ban  sulphide  and  a  dilute  solution  of  mercuric 
chloride  lias  the  composition  HgS,  the  white  pre- 
cipitate obtained  when  there  is  excess  of  mercuric 
chloride  baring  the  composition  2HgS,lle(  I 
There  is  no  indication  of  the  existence  of  any  other 
intermediate  compound. — W.  G. 

Fluorite;  Colouring  mutters  of  red  and  blue  . 

C.    S.    (iarnett.      Cheni.    Sue.    Trans.,    1920,    117, 

tilt'  883.  (0/.  J.,  1919,  628  a.) 
Thk  colour  of  "  Blue  John  "  appears  to  be  duo  to 
films  of  organic  colouring  matter  lying  parallel  to 
and  in  the  plane  of  the  faces  of  the  Otherwise 
colourless  crystal  and  also  at  the  crystalline  junc- 
tions, and  probably  deposited  on  the  surfaces  of 
the  crystals  at  intervals  during  their  growth.  A 
very  intensely  coloured  specimen  contained  0'27% 
of  carbon,  and  on  distillation  gave  off  inflammable 
vapours,  and  a  yellowish-brown  oil  collected  in  the 
condenser.  The  residual  lluorito  was  colourless. 
The  colour  of  red  fluorite.  on  the  other  hand,  is  not 
destroyed  by  heat,  but  is  readily  extracted  from 
the  powdered  material  by  boiling  hydrochloric  or 
nitric  acid.  The  solution  contained  rare  earths, 
and  nothing  hut  insignificant  quantities  of  other 
elements. — G.  F.  M. 

Tartaric  acid  compounds  of  antimony.       A.  Blan- 

chetiere.  Bull.  Soc.  China.,  1920,  27,  477 — 490. 
A  sTfDY  of  the  solution  of  antimony  hydroxide  in  a 
solution  of  tartaric  acid  confirms  Jungfleisch's  view 
that  the  process  is  one  of  csterification.  The  mono- 
stibiotartaric  acid  is  best  obtained  by  extraction  of 
complexes,  richer  in  tartaric  acid,  with  acetone 
(G/.  J.C.S.,  Aug.)— W.  G. 

Hydrogen  peroxide;  Catalytic  decomposition  of 

b'l  colloidal  platinum.  A.  de  G.  Rocasolano. 
Comptes  rend.,  1920,  170,  1502—1504. 
Using  electrosols  of  platinum,  it  is  shown  that  the 
decomposition  of  hydrogen  peroxide  by  colloidal 
platinum  is  not  a  unimolecular  reaction.  During 
the  reaction  the  catalyst  itself  apparently  undergoes 
some  change.  The  altered  catalyst  can  decompose 
farther  amounts  of  the  peroxide,  and  the  reaction 
is  then  unimolecular. — W.  G. 

Gas  adsorption  [oy  charcoal];  Effect  of  pressure 

on .  A.  Pickles.  Chem.  News,  1920,  121,  1—2. 

Six  kinds  of  charcoal,  previously  heated,  were 
saturated  with  dry  ammonia,  and  placed  succes- 
sively in  a  vessel,  immersed  in  cold  water,  and  con- 
nected with  a  manometer  and  water  pump.  In  all 
cases  the  pressure  at  first  increased  and  ultimately 
decreased.  The  denser  charcoals,  notably  those 
from  palm  nut,  coconut,  and  fruit  stones,  were  the 
most  efficient  gas  adsorbents.  Iodine  liberated  by 
chlorine  water  from  iodine  residues  was  removed 
by  warming  the  solution  with  charcoal  dust,  but 
only  17%  I  could  be  adsorbed  from  a  solution  of 
iodine  in  benzene.  About  80%  of  benzoic  acid  was 
adsorbed  from  a  solution  in  benzene.  The  most 
efficient  decoloriser  was  birch  charcoal  dust. 

— C.  A.   M. 

Adsorption  of  gases  by  carbonised  lignite.  S.  Mc- 
Lean. Trans.  Roy.  Soc.  Canada,  1919,  13,  [in.], 
187—199. 

The    adsorption    of    air,    carbon    dioxide,    oxygen, 


hydrogen,    and    nitrogen    by    earhoniseil    lignite  was 

studied.  Oxygen  is  adsorbed  much  more  readily 
than  nitrogen.  The  presence  of  water  vapour 
decreases  the  amount  of  gas  adsorbed.  No 
adsorption  is  permanent,  since  there  are  but 
fen  Oaeel  where  the  last  weight  is  greater 
than  the  first,  and  these  may  be  duo  to  ex- 
perimental errors.  The  fact  thai  with  OXVgeil  in 
most,   oases    the    last    weight    is    less    than    the   first 

indicates  that  the  oxj  •  .  d  i  ombines  with  the  lignite 

forming  carbon  dioxide,  which  is  given  oil  when  the 
lignite  is  heated. — J.  11.  P. 

Helium  and  hydrogen  in  air;  Utt  of  the  Jamin  in- 
terferometer for  the  estimation  of  small  mm, mil.-; 

<>f .     J.   C.   McLennan   and   1{.   T.    Klworthv. 

Trans.  Hoy.  Soc.  Canada,  1919,  13,  [iii.],  Ill     26. 

Two  methods  of  calibrating  the  Jamin  interfero- 
meter lor  the  determination  of  small  amounts 
of  helium  and  hydrogen  in  air  are  outlined, 
iu>  based  on  the  relation  between  the  differ- 
ence of  path  caused  by  the  displacement  of 
air  in  one  tube  by  the  mixture  and  the  result- 
ing Bhift  of  bands,  and  the  second  based  on 
the  change  of  refractive  index  of  air  in  one  tube 
caused  by  lowering  the  pressure  of  the  air.  The 
accuracy  was  ±0*6  With  longer  tubes  a  greater 

accuracy  could  be  obtained. — J.  R.  P. 

Helium  content  of  mixtures  of  gases;  Estimation 

of  the by  the  use  of  a  catharometer.    V.  F. 

Murray.      Trans.   Roy.    Soc.    Canada,    1919,    13, 
[iii.],  27—35. 

Thk  Shakespear  "  hydrogen  purity  meter,"  high 
and  low  percentage  "hydrogen  explorers,"  and  a 
Shakespear  "  permeameter  explorer "  have  been 
calibrated  for  use  with  helium. — J.  R.  P. 

Helium   mixtures;   Continuous  flow  apparatus  for 

the  purification  of  impure .    E.  Edwards  and 

R.  T.  Elworthv.     Trans.  Roy.  Soc.  Canada,  1919. 
13,  [iii.],  47—52. 

IIi'.mum  containing  at  least  12%  of  impurity  can 
readily  be  purified  by  passing  in  a  continuous 
stream  over  charcoal  at  the  temperature  of  liquid 
air  or  oxygen.  The  helium  is  not  absorbed.  The 
rate  of  flow  can  be  increased  to  at  least  10  1.  per  hr. 
without  decreasing  the  efficiency  of  the  absorption. 
The  maximum  possible  rate  of  flow  was  not  deter- 
mined. By  the  use  of  two  or  more  sets  of  charcoal 
tubes  in  parallel  the  process  may  be  mado  continu- 
ous, as  the  charcoal  may  be  revivified  without  dis- 
turbing the  flow. — J.  R.  P. 

Hydrogen  and  helium;  Combustibility  of  mixtures 

of  .     J.  Sattcrlv  and  E.  F.  Burton.  Trans. 

Roy.  Soc.  Canada,  1919,  13,  [iii.],  211—215. 

The  combustibility  was  tested  by  a  lighted  match 
and  by  a  white-hot  platinum  spiral.  Under  the  con- 
ditions of  experiment  tho  percentage  of  hydrogen 
could  bo  raised  to  26  before  the  mixture  became 
inflammable ;  if  the  percentage  exceeded  28  the  mix- 
ture would  burn. — J.  R.  P. 

Natural  gas.     Satterly.    See  IL\. 


Methane-nitrogen. 
See  Ua. 


McTaggart     and     Edwards. 

Conductometric  titrations.    Kolthoff.    See  XXIII. 

Patents. 

Carbonic  oxide ;  Process  and  apparatus  for  treating 
gases  containing  [in  connexion  with  syn- 
thesis of  ammonia'].  General  Chemical  Co., 
Assecs.  of  F.  W.  de  Jahn.  E.  P.  124,760,  28.2.18. 
Conv.,  3.11.17. 

Gases  consisting  of  1  vol.  of  nitrogen  and  3  vols. 

of  a  mixture  of  carbon   monoxide  and   hydrogen, 

produced   by    passing   the    requisite  quantities   of 
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steam  and  nitrogen  over  red-hot  carbonaceous 
material,  are  mixed  with  regulated  quantities  of 
steam,  and  the  mixture  is  passed  through  a  layer 
of  iron  oxide  maintained  at  550°  C,  whereby  the 
carbon  monoxide  is  catalytically  oxidised  to  carbon 
dioxide  with  the  liberation  of  an  equal  volume  of  j 
hydrogen.  After  absorbing  the  carbon  dioxide,  the 
resulting  mixture  of  nitrogen  and  hydrogen  is  used 
for  the  production  of  ammonia.  The  oxidation  of 
the  carbon  monoxide  is  carried  out  in  a  specially 
constructed  cast-iron  chamber  supported  on  three 
legs,  which  are  so  arranged  on  supports  that  they 
are  capable  of  movement  to  allow  for  expansion 
when  the  chamber  is  heated.  The  gases  are  pre- 
heated before  entering  the  reaction  chamber  by 
means  of  the  flame  from  a  producer-gas  burner,  and 
the  heat  of  the  issuing  gases  is  used  to  preheat  a 
further  quantity  of  the  original  mixture. — A.  R.  P. 

Alkali  alumino-silicates ;  Decomposition  of .    E. 

Bergve.  E.P.  127,566,  9.5.19.  Conv.,  27.5.18. 
Natural  alkali  alumino-silicates  are  heated  to 
800° — 1200°  C,  without  melting,  and  sulphur 
vapour  is  passed  through  the  mass  to  produce  "  oxy- 
sulphosilicates  "  of  the  alkalis  and  aluminium. 
The  mass  is  extracted  with  water  in  an  autoclave, 
whereby  hydrogen  sulphide  is  evolved  and  soluble 
alkali  sulpho-aluminate  is  formed,  from  which 
aluminium  hydroxide  may  be  recovered. — A.  R.  P. 

Copper  sulphate;  Obtain/merit  of ■  from  ores  con- 
taining copper.   J.  S.  Ross.    E.P.  143,973,  6.3.19. 

Copper  carbonate  ores  are  leached  with  an  excess  of 
5%  sulphuric  acid,  air,  with  or  without  superheated 
steam,  being  forced  through  the  charge  until  the 
copper  is  dissolved.  The  liquor  is  drained  off  on  to 
a  fresh  charge  of  ore  and  allowed  to  remain  in 
contact  therewith  until  it  becomes  basic,  when  it 
is  again  drawn  off  and  concentrated  to  52°  Tw. 
(sp.  gr.  1'26)  after  the  addition  of  copper  oxide  or 
other  basic  substance.  Air,  with  or  without  super- 
heated steam,  is  forced  through  the  liquid  in  minute 
jets,  and  the  whole  allowed  to  cool.  After  filtration 
the  clear  solution  is  used  for  the  production  of  pure 
copper  or  copper  sulphate  crystals.  The  second 
charge  of  ore  is  used  as  the  first  charge  in  the  next 
cycle  of  operations.- — A.  R.  P. 

Rock  salt;  Purifying .     L.  W.  Damman.     E.P. 

144.022,  16.9.19. 

Rock  salt  is  ground  to  grains  of  about  1  mm.  size, 
and  the  finer,  less  pure  material  separated  by 
6ifting.  The  coarser  material  is  further  purified 
by  a  suitable  grading  operation,  e.g.,  by  a  jigging 
process  in  saturated  brine,  whereby  the  heavier  im- 
purities fall  to  the  bottom,  whilst  the  lighter 
particles  of  purified  6alt  are  collected  separately, 
and,  after  drying,  are  suitable  for  table  use. 

—A.  R.  P. 

Evaporating  plant  for  the  manufacture  of  salt  from 
brine  or  other  like  purposes.      M.  Allen.      E.P. 

144.023,  9.4.19. 

The  brine  circulation  in  a  series  of  open  pans  is 
accelerated  by  forcing  the  liquid  by  means  of  a 
steam  pump,  or  the  like,  into  a  system  of  flow  and 
return  pipes  arranged  to  pass  through  the  flues  or 
furnaces  of  each  of  the  pans.  The  brine  is  dis- 
charged into  a  settling  tank,  which  it  enters  and 
leaves  at  the  top,  thus  allowing  any  solid  impurities 
to  settle.  A  by-pass  is  provided  to  the  tank  and 
to  each  of  the  evaporating  pans,  so  as  to  cut  any 
desired  unit  out  of  the  circuit  when  required. 

—A.  R.  P. 

Salt ;  Method  of,  and  apparatus  for  producing  puri- 
fied   .  P.  G.  Wheeler,  Assr.  to  Bleach  Pro- 
cess Co.  U.S.P.  1,342,519,  8.6.20.  Appl.,  16.11.18. 

A  salt  is  separated  from  a  solution  containing 
other  salts  by  passing  the  solution  through  an  open 


atmospheric  cooler,  whereby  crystals  of  the  re- 
quired salt  are  deposited  on  the  cool  surface. 
Means  are  provided  for  removing  the  crystals 
from  the  cooler,  and  a  centrifugal  machine  for 
separating  them  from  the  solution. — A.  R.  P. 

Ammonium  sulphate;  Manufacture  of .     S.  M. 

Shadbolt   and  J.   E.   Grainger.       E.P.   144,030, 

16.4.19. 
The  crystals  of  ammonium  sulphate  and  mother 
liquor  in  the  liquor  pit  are  lifted  by  means  of 
ammonia  vapours  mixed  with  steam  to  a  neutralis- 
ing chamber  fitted  with  baffle  plates  over  which 
the  liquid  flows  while  ammonia  vapours  are  passed 
through  the  chamber,  the  excess  of  ammonia  being 
returned  to  the  saturator. — A.  R.  P. 

Purifying  [burner"]  gases  and  producing  briquetting 
material.  T.  L.  Briggs,  Assr.  to  General  Chemi- 
cal Co.  U.S.P.  1,301,372  and  1,301,373,  22.4.19. 
Appl.,  1.6.16  and  15.5.17. 

Gases  derived  from  the  burning  of  sulphur  ore  and 
containing  sulphur  dioxide,  oxygen,  nitrogen,  and 
small  quantities  of  sulphur  trioxide  and  iron  oxide 
dust,  are  filtered  through  a  layer  of  the  burnt  ore, 
which  is  pulverised  to  such  a  size  that  it  will  pass 
through  a  sieve  of  1  in.  mesh,  but  not  through  a 
sieve  of  0'25  in.  mesh.  The  gases  are  passed  hori- 
zontally through  a  vertical  layer  of  the  ore  at  a 
temperature  of  900°  P.  (480°  C).  The  filtering 
layer  is  preferably  about  18  in.  thick,  and  the  lower 
layer  is  periodically  removed  by  vibration  through 
a  grate  and  the  upper  layer  simultaneously  replen- 
ished with  fresh  material.  The  material  is  con- 
tained between  a  pair  of  vertical  screens,  one  of 
which  is  adjustable  to  and  from  the  other  to  vary 
the  thickness  of  the  filtering  layer. — W.  F.  F. 

Fixing  nitrogen;  Process  for .    C.  T.  Thorssell 

and  H.  L.  R.  Lunden,  Assrs.  to  Aktiebolaget 
Kvafveindustri.  U.S.P.  1,342,834,  8.6.20.  Appl., 
9.7.19. 

In  the  production  of  cyanides  by  the  interaction 
of  nitrogen  with  a  heated  mixture  of  carbonaceous 
material  and  alkaline  compounds  in  the  presence 
of  finely-divided  metal,  the  latter  is  prepared  by 
reducing  compounds  containing  no  other  elements 
|  than  the  metal,  hydrogen,  oxygen,  carbon,  and 
nitrogen  at  a  temperature  below  550°  C,  and  is 
immediately  introduced  into  the  reaction  zone. 

—J.  S.  G.  T. 

Ammonium    per  chlorate;    Manufacture     of    

from  sodium  perchlorate  and  ammonium  sul- 
phate. G.  C.  Given,  H.  G.  Quaid,  and  R.  A. 
Long,  Assrs.  to  Atlas  Powder  Co.  U.S.P. 
1,342,956,  8.6.20.    Appl.,  23.10.18. 

To  a  nucleus  solution  of  sodium  sulphate  and 
ammonium  and  sodium  perchlorates  are  added 
sodium  perchlorate  and  ammonium  sulphate. 
Anhydrous  sodium  sulphate  separates  and  is  re- 
moved, and  ammonium  perchlorate  is  then  separ- 
ated below  22°  C— A.  E.  D. 

Manganese  peroxide;  Process  of  forming .    H. 

C.  Chapman,  Assr.  to  National  Carbon  Co. 
U.S.P.  1,343,390,  15.6.20.     Appl.,  29.6.17. 

Manganese  peroxide  for  use  as  a  battery  de- 
polariser  is  prepared  by  mixing  manganese  carbon- 
ate with  a  salt  containing  chlorine  and  roasting  the 
mixture. — W.  J.  W. 

Brines;  Process  for  separation   of  constituents  of 

.      Process   for   separating    compounds   from 

brines.  H.  W.  Morse,  Assr.  to  American  Trona 
Corp.  U.S.P.  (a)  1,343,400  and  (b)  1,343,401, 
15.6.20.    Appl.,  7.11  and  26.11.18. 

(a)  B»rNE  is  evaporated  to  such  a  degree  that  on 
further    heating   the    precipitated    salts    with    the 
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liquor  to  90° — 100°  C.  potassium  chloride  and 
borax  ivill  redissolvo,  after  which  these  salts  arc 
separated  from  solution  by  crystallisation.  (u) 
The  solution  of  potassium  chloride  and  borax  may 
be  subjected  to  a  rapid  cooling  in  order  to  separate 
potassium  chloride  alone. — W.   J.    W. 

Potassium  suits;  Process  for  recovery  or  purifica- 
tion of .    \V.  Ilirselikiml.   Assr.  to  California 

Alkali  Oo.  U.B.P.  1,843,608,  15.6.20.  Appl.,  8.4.18. 
Poj  v-.su  ji  salts  are  recovered  from  mixtures  con- 
taining boric  acid  by  extracting  tho  latter  with 
alcohol.— W.  J.  W. 

Aluminium  chloride;  Process  for  producing  an/ii/- 

droiu  .     P.  Daiickwardt.     U.S. P.  1,343,662, 

15.6.20.    Appl.,  88.6.19. 

A  metal  chloride  is  electrolysed  under  such  con- 
ditions that  the  nascent  chlorine  formed  at  the 
anodo  reacts  with  an  aluminium  compound,  thereby 
producing  aluminium  chloride  which  volatilises  and 
is  condensed  in  suitable  chambers. — A.  R.  P. 

Chrome    alum;    Process    for    manufacturing   . 

O.     H      llultman.      U.S. P.     1,343,725,     15.6.20. 
Appl.,  11.11.19. 

Fejuiocbrome  is  dissolved  in  sulphuric  acid,  and  a 
soluble  potassium  salt  is  added  to  the  solution. 

— W.  J.  W. 

Air  or  other  gaseous  mixtures;  Process  for  separ- 
ating   .    Ges.  fur  Linde's  Eismaschinen  A.-G. 

G.P.  319,992,  22.1.16.     Addn.  to  301,940. 

The  heat  exchange  in  the  rectification  column  in 
the  separation  of  the  argon  (E.P.  24,735  of  1914  and 
109,789;  J.,  1915,  871;  1918,  507a)  should  be  at 
least  equal  to  the  heat  of  evaporation  of  the  total 
quantity  treated   in  the  column. — C.  A.  M. 

Lead  salts;  Method  and  apparatus  for  producing 

.       W.  J.  Mellersh-Jackson.       From  E.  A. 

Sperry.    E.P.  144,819,  21.3.19. 

See  U.S. P.  1,308,948  of  1919;  J.,  1919,  631  a. 

Titanium  compounds;  Process  of  producing  . 

P.   Farup,   Assr.   to  Titan   Co.   A./S.        U.S. P. 
1,343,441,15.6.20.  Appl.,  27.2.18.  Renewed  4.4.19. 

E.P.   115,020  and   116,266  of  1918;  J.,   1919, 
175  a,  296  a. 

Sodium  sulphate;  Removal  of  from  solution,    j 

I      A.   Freeth   and   H.   E.   Cocksedge.        U.S. P. 
1,343,443,  15.6.20.    Appl.,  30.10.18. 

See  E.P.  131,956  of  1918;  J.,  1919,  764  a. 

Pyrites  kiln.     E.P.  144,142.     See  X. 

Titanium  pigments  and  products.  U.S. P.  1,343,446- 
7  and  1,343,468-9.    See  XIII. 
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Gliss  fvmaet  refractories;  Preservation  of by 

water-cooling.     E.  B.  Christmas.     J.  Soc.  Glass 
Tech.,  1920,  4,  128—138. 

By  adapting  water-cooling  devices  to  glass-furnaces, 
the  durability  of  tho  refractory  materials  and  the 
efficiency  of  the  workmen  may  be  greatly  increased 
without  introducing  any  radical  changes  into  works 
practice.  The  water-cooling  devices  should  be  made 
of  thin,  welded  steel  plates  (castings  are  unsuitable), 
and  the  effluent  water  should  have  a  temperature 
of  180'  F.  (82°  C.)  or  5°— 10°  C.  below  the  tempera- 
ture at  which  precipitation  of  any  saline  matter 
in  the  water  can  occur. — A.  B.  S. 


Cluxs;     Development    of     various     types    of    

0 .  .1.  Peddle.  J.  Soc.  Glass  Tech.,  1930,  4,  3—107! 
Limk-soda  glasses  of  tho  types  100SiO„40Na,O, 
xCaO  and  lOOSiU.iMNa  <  >,jC'aO,  in  which  x  Hes 
between  5  and  40\  can  bo  made  at  temperatures 
above  1300°  0.  they  all  attack  the  melting  pot 
in  proportion  to  tho  soda  or  lime,  or  both,  present. 
Ihe  density,  refractive  index,  and  total  dispersion 
ag  either  the  lime  or  soda  presont, 
tho  lime  having  the  groator  effect.  Lime-soda 
i  containing  more  than  72%  SiO,  tend  to 
devitrify,  silica  being  separated.  Glasses  contain- 
ing more  than  10%  CaO  and  more  than  20  Na  O 
?eV-tLlf?1  ™ad»'y.but  with  less  than  15%  Na,0,  up 
to  lo%  CaO  may  be  present  without  devitrification 
Uith  more  than  15%  Na,0  tho  glasses  become  dim 
on  exposure  All  tho  lime-soda  glasses  in  the  first 
series  weather  too  badly  to  be  used  as  optical 
glasses,  and  all  in  tho  second  series,  except  lOOSiO 
L'ONa  O,20CaO,  are  useless,  as  they  devitrify  too 
readily  Glasses  of  the  latter  typo  are  not 
sufficiently  durable  for  first-class  optical  glass  but 
are  useful  for  jars,  bottles,  etc.  In  modern  glass 
manufacture  the  tendency  is  to  use  mixtures  too 
high  in  silica  and  soda  and  too  low  in  lime.  After 
continued  use  of  cullet  from  which  some  alkali  has 
been  volatilised  the  glass  works  badly.  Instead  of 
the  customary  addition  of  soda— which  gives  a  glass 
tacking  durability— it  is  better  to  add  lime  so  as 
,!lJ^!niL30  composition  of  the  glass  up  to 
100SiO,,20NaaO,20CaO.  Lime  -  potash  glasses 
corresponding  to  the  formula  100SiO„40KaO,xCaO 
and  100SiO!,20KJO,rCa(),  where  x  lies  between  5 
and  40  are  more  brilliant,  more  brittle,  and  less 
coloured  than  the  corresponding  lime-soda  glasses 
I  hoy  had  to  be  founded  above  1300°  C  and 
attacked  the  melting  pot.  Their  total  dispersion 
refractive  index,  and  density  increase  irregularly 
with  the  lime  and  potash  content,  the  lime  having 
the  greater  effect  on  density,  and  the  potash  on 
the  refractive  index  and  total  dispersion.  Lime- 
potash  glazes  containing  more  than  34%  K  O 
devitrify  readily.  The  solubility  decreases  °as  the 
lime  and  silica  content  rises  and  increases  rapidly 
as  the  potash  increases.  The  durability  is  increased 
by  high  lime  and  silica,  and  diminished  by  high 
potash.  Soda-lime  glasses  devitrify  more  easily 
than  potash-lime  glasses,  but  a  high*  lime  content 
reduces  devitrification.  Soda-lime  glasses  are  more 
soluble  than  the  corresponding  potash-lime  glasses, 
and  glasses  containing  equal  weights  of  soda  and 
potash  are  less  soluble  than  either  tho  corre- 
sponding soda-lime  or  soda-potash  glasses.  Weight 
lor  weight  soda  is  a  bettor  flux  than  potash,  and  a 
soda  glass  is  more  fusible  than  tho  corresponding 
potash  glass.  Molecule  for  molecule,  soda  is  more 
powerful  than  potash  in  inducing  devitrification. 
The  lime-potash  glasses  are  not  sufficiently  durable 
lor  optical  purposes.  Lime-soda-potash  glasses 
corresponding  to  100SiO,,20Na,O,20K2O,2;CaO  and 
100SjOJ,10Na3O,10K!O,xCa0  are  not  of  first-class 
durability  for  optical  instruments,  though  glasses 
corresponding  to  100SiO310Na2O,10K,(),20CaO 
have  a  durability  equivalent  to  Schott  and 
Genossen's  No.  0337  silicate  crown  glass.  Tho  re- 
fractive index  and  density  of  these  glasses  increase 
irregularly  with  an  increase  in  either  lime  or  alkali, 
and  in  these  and  other  properties  the  glasses  are 
intermediate  between  the  lime-soda  and  lime-potash 
glasses.  The  best  glasses  in  all  the  foregoing  series 
can  bo  represented  by  the  simplo  formula 
5RiO„lR,0,lCa();  glasses  corresponding  to  the 
usual  Benrnth  formula  63iO„R',0,R''0  are  rather 
more  difficult  to  melt,  more  durable,  but  devitrify 
more  easily. — A.  B.  S. 

Weathering  of  glass;  Mechanics  of  .     F.   R. 

\"ii   Bichowsky,  J.   Amer.  Ceram.   Soc.,   1920    3, 
309—312. 

The  mechanism  of  weathering  consists  in  the  ad- 
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sorption  or  absorption  of  water  in  the  following  suc- 
cessive stages  :  true  surface  adsorption  ;  solution  of 
the  adsorbed  molecules  in  the  glass;  reaction  of  the 
dissolved  water  with  the  glass,  forming  a  surface 
film;  absorption  of  water  by  this  film,  and  further 
reactions;  extraction  of  soluble  salts  from  the  film; 
and  solution  of  the  silica  skeleton  film. — A.  B.  S. 

Optical  (/lass;  Practical  test  for  resistance  of  

to  weathering.     F.  R.  von  Bichowsky.     J.  Amer. 
Ceram.  Soc,  1920,  3,  296—308. 

The  sample,  in  the  form  of  half-inch  cubes,  is  heated 
with  a  5%  solution  of  sodium  hydroxide  in  a  steel 
bomb  at  225°  C.  for  2  hrs.,  or  with  hydrochloric 
acid  (1  :  1)  in  a  sealed  tube  of  Jena  combustion 
glass  at  175°  C.  for  6  hrs.  The  appearance  of  the 
glass  and  the  loss  in  weight  are  noted.  The  results 
obtained  by  the  two  tests  do  not  always  place  a 
series  of  glasses  in  the  same  order  of  stabilitv. 

—A.  B.  S. 

Lead  glass  for  table  ware;  Comparative  effects  of 

soda   and  potash   on  .     F.   W.   Hodkin   and 

W.  E.  S.  Turner.     J.  Soc.  Glass  Tech.,  1920,  4, 
120—125. 

On  comparing  lead-soda,  lead-potash,  and  lead-soda- 
potash  glasses,  it  was  found  that  lead-soda  glasses 
are  the  most  fusible  and  lead-potash  glasses  the 
least  fusible,  but  the  most  viscous,  and  that  a  lead- 
soda-potash  glass  containing  soda  and  potash  in 
equivalent  proportions  fines  more  readily  and  is 
more  durable  than  either  a  lead-soda  or  a  lead- 
potash  glass.  The  presence  of  2  pts.  of  borax  per 
100  pts.  of  sand  increases  the  durability  of  these 
glasses. — A.  B.  S. 

Lime-soda  glasses;  Optical  properties  of  some . 

J.  R.  Clarke  and  W.  E.  S.  Turner.     J.  Soc.  Glass 
Tech.,  1920,  4,  111—115. 

The  refractive  indices  and  dispersions  for  the  C, 
D,  F,  and  G  lines,  the  value  of  v,  and  the 
limit  of  transmission  of  ultra-violet  light  in  a 
series  of  glasses  corresponding  to  2Na20,6SiOa  to 
Na20,CaO,6Si02  were  determined.  The  refractive 
index  for  the  D  line  is  an  additive  property,  the 
relation  between  refractive  index  and  composition 
being  linear,  and  all  the  refractive  indices  increase 
regularly  as  soda  is  replaced  by  lime.  The  total 
and  partial  dispersions  and  values  of  v  were  prac- 
tically constant  (about  59)  in  the  glasses  examined. 
The  ultra-violet  absorption  band  remains  fairly 
constant  at  2950A.U.,  the  glasses  being  very  trans- 
parent to  ultra-violet  light. — A.  B.  S. 

Soda-lime  glasses;  Density  of .     S.  English  and 

W.  E.  S.  Turner.     J.  Soc.  Glass  Tech.,  1920,  4, 
126—128. 

The  substitution  of  lime  for  soda  increases  the 
density  of  a  glass,  this  property  being  additive. 
Winkelmann  and  Schott's  factors  of  2'3  for  the 
density  of  Si02,  26  for  Na20,  and  33  for  CaO  in 
a  glass  give  low  results  and  require  revision. 

—A.  B.  S. 

Magnesia-containing    glasses;    Thermal    expansion 

of .      S.  English  and  W.  E.  S.  Turner.      J. 

Soc.  Glass  Tech.,  1920,  4,  115—120. 

When  magnesia  replaces  soda  in  a  soda-magnesia 
glass,  there  is  a  great  reduction  in  the  thermal 
expansion.  The  thermal  expansion  appears  to  be 
an  additive  property  relative  to  the  composition  of 
a  glass.  Assuming  that  the  coefficient  of  linear 
expansion  of  fused  silica  is  the  same  as  that  of 
silica  in  combination  in  glass,  the  linear  expansion 
factors  of  various  oxides  in  glasses  are  calculated 
as:  SiOs  005,  Na20  432,  CaO  1;63,  MgO  0-45. 
Tabulated  results  for  a  series  of  lime  glasses  and 
magnesia  glasses  show  that  the  observed  expansions 
agree  better  with   the   expansions  calculated  with 


the  aid  of  the  authors'  factors  than  with  those  cal- 
culated by  means  of  Schott's  factors. — A.  B.  S. 

Casting  slip;  Effect  of  the  method  of  preparation  on 

the  viscosity  of  a .     V.  S.  Schorv.     J.  Amer. 

Ceram.  Soc,  1920,  3,  286—295. 

The  viscosity  of  a  casting  slip  may  be  varied  by 
altering  the  percentage  of  alkaline  reagent  and  of 
water  and  also  by  varying  the  mode  of  preparation 
of  the  slip.  Slips  with  high  viscosity  were  obtained 
by  first  adding  the  water  to  the  blunger,  then  the 
sodium  carbonate  and  silicate  together,  and  then 
the  clay.  Slips  of  low  viscosity  were  obtained  by 
adding  the  sodium  carbonate  before  the  clay,  anil 
the  sodium  silicate  last.  When  filter-press  cakes 
are  ground  with  water  and  alkaline  reagents,  slips 
of  low  viscosity  are  produced  by  the  use  of  wet 
cakes,  or  if  the  sodium  carbonate  is  added  prior  to 
the  sodium  silicate.  Grinding  produces  slips  of  a 
higher  viscosity  than  blunging.  The  firmest  pro- 
ducts were  obtained  by  blunging,  using  the  lowest 
practicable  proportion  of  alkaline  reagents. 

—A.  B.  S. 

Terra  cotta;  Satisfactory  method  of  using  barium 

hydroxide  in .   M.E.Gates.   J.  Amer.  Ceram. 

Soc.,  1920,  3,  313—315. 

A  solution  of  barium  hydroxide  is  preferable  to 
barium  carbonate  as  an  anti-scum  reagent  on  terra 
cotta  bodies.  The  solution  is  supplied  from  a  tank 
provided  with  a  mechanical  stirrer,  through  a 
siphon,  the  end  of  the  shorter  arm  of  which  is 
attached  to  a  float.  The  rate  of  delivery  is  varied 
by  altering  the  length  of  the  longer  leg  of  the 
siphon. — A.  B.  S. 

Titanium  enamels.       R.   D.   Landrum  and  L.   J. 
Frost.     J.  Amer.  Ceram.  Soc.,  1920,  3,  316—321. 

Titanium  oxide  (rutile)  is  an  opacifying  agent,  but 
an  excess  prevents  the  enamel  remaining  properly 
in  suspension.  Boric  oxide  appears  to  be  a  de- 
sirable constituent  of  titanium  enamels.  Titanium 
oxide  is  harmful  in  a  ground  coat,  destroying  the 
cobalt  blue,  and  lowering  the  melting  point  and  the 
adhesion  of  the  enamel.  Three  good  titanium 
enamels  had  the  following  formulae :  (0'742Na2O, 
0-078K2O,  0-180CaO)  0-3ALOS  (2"444Si02,  0371TiO2) 
0768F2) ;  (0672Na2O,  0-142K,O,  0"186CaO)  0'31Al2O3 
(2'521SiO.,  0-398TiO2,  0-794F,);  (0536Na,O,  0146 
K,0,  0318CaO)  0332A1.O,  (2-710SiO2,  0-152B2O„ 
0"270TiO2,l-067F2).— A.  B.  S. 

Patents. 
Printing  surfaces.     D.   Motta,   E.   Rugiu,   and  A. 
Villain.     E.P.  143,943,  2.1.19. 

Plates  for  printing  are  made  of  sheets  of  paper 
covered  with  a  composition  consisting  of  equal  parts 
of  calcium  carbonate  and  magnesium  silicate,  with 
an  organic  agglutinant  such  as  gum.  The  surface 
may  be  provided  with  a  network  or  grain  in  relief 
to  facilitate  engraving  and  may  afterwards  be  ren- 
dered insoluble  by  means  of  formalin. — A.  B.  S. 

Porous  refractory  materials;  Manufacture  of . 

L.  Denis.     E.P.  144,359,  5.3.19. 

A  porous  refractory  material  suitable  for  surface 
combustion  is  obtained  by  calcining  a  mixture  of  30 
pts.  of  "  rich  refractory  earth  "  containing  70- — 80°a 
of  sand  with  30  pts.  of  magnesia,  25  pts.  of  "  poor 
light  earth,"  containing  more  than  80%  of  sand, 
and  5  pts.  of  sawdust.  The  mixture  is  heated  to  at 
least  the  temperature  at  which  it  will  be  used. 

—A.  B.  S. 

Kiln.     C.  H.  Zwerman.     U.S. P.  1,308,973,  8.7.19. 
Appl.,  27.3.19. 

Two  tunnel  kilns  are  arranged  side  by  side  with  a 
common  dividing  wall,  and  each  comprises  a 
"  water-smoking  "    zone,    preheating    zone,   firing 
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zone,    and   cooling   zone.      The   cooling     and     tiring 

ui'  kiln  an  opposite  i!i<'  "  wnwr-emoking  " 
preheating  aones  of  the  other  respectively.  A 
number  oi  burners  supplied  with  producer  gas  de- 
liver  hot  gas  into  the  top  of  the  firing  sone,  and 
the  gaeea  are  discharged  at  the  bottom  into  flues 
from  which  thej  pan  into  flues  around  the  pre- 
heating sone  of  the  kiln.  The  air  m  the  "water- 
■moking  "  aone  of  one  kiln  is  heated  bj  passing  it 
through  flues  adjacent  to  the  cooling  aone  of  the 
other  kiln.  Overheating  of  the  materials  treated 
the  roof  of  the  tunnel  is  prevented  by  pro- 
viding passages  in  the  roof  through  which  air  is 
passed  to  preheat  it  cm  its  way  to  the  burners,  This 
air  enters  horisontal  flues  below  the  kilns  at  their 
mid-points  and  passes  in  both  directions  to  vertical 
flues  at  both  ends  of  the  kiln,  through  which  it 
passes  upwards  to  the  flues  in  the  roof.  — \V.  F.  P. 

i;  Apparatus  for  feeding  or  delivering  molten 

materia*,   .<»r/i    <i.<   ,   in   separate   lumps   <n- 

•AaroM.  \Y.  I..  Pratt.  From  ('.  11.  Rankin,  0.  H. 
Blumenauer,  and  C.  J.  P.  Pratt.  E.P.  144,652, 
6.11.19. 


IX.-BUILDING   MATERIALS. 

Cement;  Effect  of  storage  on  .    D.  A.  Abrams. 

Structural    Materials    Research   Lab.,   Lewis    In- 
stitute. Chicago.    Bull.  ti.  June,  1920.    28  pp. 

Portland  oament  was  stored  for  periods  up  to  two 
years  under  varying  conditions.  Compression  tests 
of  concrete  and  mortar  showed  that  the  cement  de- 
teriorated on  storage  in  cloth  sacks,  in  paper  bags, 
and  in  s.i,  k-  covered  with  Portland  cement  or 
hydrated  lime,  The  greater  part  of  the  deteriora- 
tion occurred  during  the  first  three  months,  after 
which  period  the  cement  showed  80%  of  its  original 
strength,  after  6  months  71%,  after  1  year  61%, 
and  after  2  years  40  The  7-day  tests  showed  a 

r  deterioration  than  the  28-day  and  later 
test^.  The  strength  of  concrete  is  not  permanently 
reduced  to  that  shown  by  the  7-day  and  28-day 
tests.  The  storage  period  is  of  more  importance 
than  the  conditions  of  storage  provided  direct 
access  of  moisture  is  prevented.  Storage  of  cement 
prolongs  the  time  of  initial  and  final  setting;  it 
affects  the  normal  consistency  only  slightly.  The 
deterioration  appears  to  he  due  to  the  absorption  of 
atmospheric  moisture.  Cement  in  temporary 
storage  should  be  kept  not  less  than  1  ft.  above  the 
ground  and  1  ft.  away  from  exterior  walls.  A 
bibliography  on  the  storage  of  cement  is  included. 

—A.  B.  S. 

Patents. 

yuofinrj  wood  and  otlirr  materials;  Protecting 

,m,l .     \\\  P.  Thompson.     From  Arentox  Co. 

E.P.  141,342,  5.2.19. 

Bn  U.S. P.  1,318,523-4  of  1919;  J.,  1919,  948  a. 

Hydraulic  ingredient  and  process  of  making  same. 
I''  M.  Meyer,  Assr.  to  The  Chemical  Foundation, 
Lac.  U.8.P.  1,343,929,  22.6.20.  Appl.,  3.1.14. 
Renewed  22.10.19. 

Baa  F.P.  466,859  of  1913;  J.,  1914,  9G4. 


X.-METALS;   METALLURGY,   INCLUDING 
ELECTRO-METALLURGY. 

Cast  iron;  Growth  of  grey .     M.  Okochi  and  N. 

Sato.     J.   Coll.    Eng.,   Tokyo   Imp.   Univ.,   1920, 
10.  53—71. 

Tump  arc  two  cases  of  growth  in  grey  cast  iron, 
one  occurring  at  temperatures  higher  than  that 
of  transformation,  the  other  during  transformation. 


The  first   ea-e   is  explained   .is   permanent    expansion 

due  to  the  pi  I      ii  i  ••  m|  occluded  gases.    The  Makes  of 

graphite  in  the  iron  absorb  a  huge  amount  of  gas, 
and  the  spaces  round  them  are  also  filled  with  gas. 
Winn  the  iron  is  heated  to  a  high  temperature  the 
pressure  of  the  occluded  gases  is  greatly  increased, 
ami  ii  the  high  temperature  is  maintained  plastic 
deformation  takes  place  with  corresponding  in- 
eiease  m  volume.  A  state  of  equilibrium  is  set  up 
between  the  pressure  of  the  gases  and  the  resist- 
ance of  the  material.  Raising  the  temperature  dis- 
turbs this  equilibrium  and  causes  further  deforma- 
tion, while  cooling  reduces  the  gas  pressure  and 
Causes  penetration  of  gases  along  the  Hakes  of 
graphite  from  the  surface  of  the  iron.      The  second 

.  ase  i-  also  i  onsidered  to  be  due  to  the  pressure  of 
occluded  gases.  The  transformation  from  alpha  to 
gamma  iron  is  accompanied  by  contraction,  which 

the  pressure  of  the  gases  resists,  so  that  tie  time 
for  transformation  must  be  extended.  This  re- 
quires repeated   heatings,  whereby  the  quantity  of 

occluded  gas  is  increased  end  the  pressure  of  the 

:;as  gradually  overcomes  the  contraction  and  pro- 
duces increase  in  volume.  Prevention  of  growth 
may  be  brought  about  by  decarbonising  the  surface 
in  order  to  prevent  penetration  of  gases  along  the 
flakes  of  graphite. — J.  W.  D. 

Carbide  carbon   m   steel;   Estimation  of  .     K. 

Inouvc.     J.  Coll.  Eng.,  Tokvo  Imp.  Univ.,  1920, 
10,  145—154. 

Txvo  methods  of  estimating  carbide  carbon  in  steel 
were  investigated,  viz.,  those  of  Ledebur  and  of 
Arnold  and  Read,  and  the  amount  of  carbon  in 
this  form  in  steels  having  various  inicrostructureB 
was  determined.  The  amount  of  carbide  carbon 
increases  with  the  rate  of  cooling,  and  the  slower  a 
Bteel  is  colled  below  the  Ar,  the  greater  is  the 
amount.  This  is  indicated  in  the  structure,  steels 
having  a  sorbitic,  pearlitic,  and  spheroidic  struc- 
ture respectively  containing  051,  0'71,  and  0"80% 
of  carbide  carbon.  In  carefully  annealed  steels  only 
about  90 — 92%  of  the  total  carbon  is  recovered  in 
the  form  of  carbide,  indicating  that  a  certain 
amount  of  hardening  carbon  remains  in  solid  solu- 
tion—J.  W.  D. 

[Sferl]    guns;  Erosion   of  .        M.   Okochi.     J. 

Coll.  Eng.,  Tokyo  Imp.  Univ.,  1919,  9,  239—265. 

TriE  causes  of  the  erosion  of  guns  are  discussed,  and 
additional  reasons  are  given  for  the  lower  resistance 
to  erosion  of  high-carbon  steel  compared  with  low- 
carbon  steel  and  of  nickel  or  nickel-molybdenum 
steel  compared  with  ordinary  gun  steel  (cf.  J.,  1919, 
143  a) —J.  AV.  D. 

Nickel  steels;   Thermal   change  of  the  elastic  pro- 
perties of .     P.  Chevenard.     Comptes  rend., 

1920,  170,  1499—1502. 

In  reversible  nickel  steels  the  coefficient  of  varia- 
tion of  the  modulus  of  torsion  is  characterised  by 
a  rapid  increase  to  a  maximum,  which  corresponds 
to  the  minimum  of  dilatability,  and  then  a  gradual 
diminution.  For  irreversible  alloys  the  results  do 
not  indicate  any  anomaly.  Tempering  and  hammer 
hardening  diminish  the  value  of  the  modulus  of  tor- 
sion, which  increases,  however,  with  the  tempera- 
ture of  annealing,  there  being  a  maximum  of 
rapidity  between  450°  and  550°  C.  The  thermo- 
elastie  coefficient  is  affected  by  the  treatment  which 
the  alloy  undergoes,  but,  contrary  to  what  happens 

]    in   the  case  of  the  dilatability,   hammer  hardening 
!    diminishes   the   amplitude   of   the   anomaly,   whilst 
tempering  increases  it. — W.  G. 

Iron;    Corrosion   of  .        R.    Kattwinkel.        Z. 

angew.  Chem.,  1920,  33,  156. 

An  incrustation  found  in  a  steam  pipe  was  strongly 
{    magnetic  and  contained  99' 1  %  Fe30,.— W.  P.  S. 

D 
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Phosphorus ;  Determination  of  in  tin  bronzes. 

L.  Bertiaux.     Ann.  Chim.  Analyt.,  1920,  2,  167— 

168. 
Five  g.  of  the  alloy  is  dissolved  in  a  mixture  of 
nitric  acid  (36°  B.,  sp.  gr.  T332),  15  c.c,  hydro- 
chloric acid  (215°  B.,  sp.  gr.  1-175),  20  c.c,  and 
water,  35  c.c,  the  solution  boiled  to  expel  nitrous 
vapours,  treated  with  25%  ammonium  chloride  solu- 
tion, 35  c.c,  and  10%  ammonium  acetate  solution, 
20  c.c,  again  boiled,  and  the  phosphoric  acid  pre- 
cipitated by  the  addition  of  10%  molybdate  solution. 
The  precipitate  is  collected  on  a  filter,  washed  with 
a  hot  solution  containing  5%  each  of  hydrochloric 
acid  (21'5°  B.)  and  ammonium  chloride,  and  then 
with  hot  water  until  free  from  acidity.  The  pre- 
cipitate may  be  weighed  directly  or  its  quantity  de- 
termined by  titration  with  sodium  hydroxide  solu- 
tion or  permanganate  solution  (after  reduction  with 
zinc),  or  it  may  be  converted  into  ammonium  mag- 
nesium phosphate  and  weighed  as  magnesium  pyro- 
phosphate.—W.  P.  S. 

Cadmium  and  zinc;  Experimental  determination  of 

the  vapour  pressure  curves  of  molten and  the 

calculation  of  the  chemical  constants  of  cadmium, 
zinc,  and  monatomic  bromine.  H.  Braune.  Z. 
anorg.  Chem.,  1920,  111,  109—147. 
The  vapour  pressure  of  molten  cadmium  up  to 
2atm.  is  represented  by  log  p=  -5763/T-T28  log  T 
+12-282,  whilst  that  of  zinc  is  given  by  log  p  = 
- 6655 /T-r  147  log  T+12046.  Both  zinc  and  cad- 
mium have  a  constant  atomic  heat  over  the  range 
of  temperature  from  the  melting  point  to  the  boiling 
point.  The  values  are  750  (cadmium),  724  (zinc). 
ICf.  J.C.S.,  Aug.)— J.  F.  S. 

Patents. 

Steel,  particularly  adapted  for  the  manufacture  of 
ball  and  roller  bearings.  Comp.  d'Applications 
Mecaniques.  E.P.  126,289,  23.4.19.  Conv., 
2.5.18. 

The  steel  contains  C  0-85—1-5,  Cr  05—2,  and  V  01 
to  0'5%,  a  suitable  composition  being  C  0'950, 
Mn  0300,  Si  0-150,  Cr  1200,  V  0250%  ,  with  sulphur 
and  phosphorus  as  low  as  possible.  To  increase  the 
tenacity  and  flexibility  of  the  steel,  and  to  facilitate 
certain  forging  operations,  drawing,  and  annealing, 
one  or  more  other  metals,  such  as  Ni,  Co,  Mo,  Ta, 
or  the  like,  may  be  added  in  a  proportion  not  ex- 
ceeding 0-25%. — T.  St. 

Steels;  Alloy  .     The  British  Thomson-Houston 

Co.  From  General  Electric  Co.  E.P.  144,185, 
4.11.19. 

An  alloy  containing  about  16%  B  is  produced  by 
reducing  a  mixture  of  iron  oxide  and  boric  acid  by 
aluminium,  and  this  alloy  is  then  added  to  molten 
steel  to  yield  a  product  containing  B  0'75 — 5%.  By 
thus  incorporating  a  relatively  small  amount  of 
boron  with  chromium,  tungsten,  vanadium,  etc., 
comparatively  easily  fusible  special  steels  are  pro- 
duced which  can  be  cast  readily  even  into  intricate 
forms  substantially  free  from  blow  holes  and  other 
defects,  and  which  still  preserve  the  properties 
given  by  the  alloying  element  exclusive  of  the  boron. 

— T.  St. 

Iron   ores;   Treatment   of  .     C.   R.   Hayward, 

F.  O.  Stillman,  and  H.  M.  Schleicher,  Assrs.  to 
Moa  Iron  and  Development  Corp.  U.S. P. 
1,341,901,  1.6.20.     Appl.,  24.7.18. 

Ikon  ore  containing  aluminium  and  one  or  more 
of  the  metals  nickel,  manganese,  and  chromium  is 
subjected  to  a  sulphating  roast  whereby  a  small 
proportion  of  the  iron  and  a  large  proportion  of  the 
other  metals  are  rendered  soluble.  On  leaching,  a 
richer  iron  ore  residue  is  obtained  and  a  liquor 
which  on  evaporation  yields  sulphates  of  iron  and 


the  other  metals.  These  salts  are  roasted,  and 
from  the  resulting  oxides  alumina  is  recovered. 

—J.  W.  D. 

Iron  and  steel  plates;  Process  for  finishing .    C. 

Williams,  Assr.  to  N.  Nelson.     U.S. P.  1,342,484, 

8.6.20.  Appl.,  9.6.19. 
The  plates,  after  pickling,  are  successively  washed 
in  a  soapy  solution,  rinsed,  annealed  in  the  pre- 
sence of  sulphurous  fumes,  and  subjected  to  the 
action  of  dry  air.  Finally,  to  give  them  a  high 
polish,  the  plates  are  cold-rolled. — T.  St. 

Iron;    Puddling   .        T.    F.    Payne.        U.S.P. 

1,342,694,  8.6.20.     Appl.,  30.4.19. 

The  metal  is  agitated  in  the  furnace  on  horizontal 
longitudinal  parallel  lines  whereby  a  combing  or 
stratifying  action  is  produced. — T.  St. 

Iron  or  steel  articles;  Process  of  colouring  . 

H.  F.  Jermain,  Assr.   to  Winchester  Repeating 
Arms  Co.    U.S.P.  1,342,910,  8.6.20.    Appl.,  7.1.20. 

Ikon  or  steel  articles  are  made  the  anode  and 
cathode  alternately  in  an  electrolytic  bath  consist- 
ing of  a  solution  of  an  oxidising  agent  in  an  alkaline 
liquid,  the  opposing  electrode  being  incorrodible. 
The  articles  are  afterwards  washed  with  hot  water, 
dried,  and  rubbed  with  oil. — T.  St. 

Steel   alloy.     C.    M.    Johnson.      U.S.P.    1,342,911, 
8.6.20.    Appl.,  7.S.19. 

The  alloy  steel  consists  of  iron  with  C  0'30— 060, 
Mn  not  niore  than  080,  Si  1-00—2-50,  Cr  0-30—0-80, 
V  010— 030,  and  Ni  150— 350%.— T.  St. 

Ferrochrome;  Production  of  low-carbon .   H.  C. 

Sicard,  Assr.  to  United  States  Ferro-Alloys  Corp. 

U.S.P.  1,341,939,  1.6.20.   Appl.,  26.9.19. 
A  high-carbon  ferro-chromium  alloy  is  decarbonised 
by  means  of  titanic  oxide. — J.  W.  D. 

Electric  smelting  furnace.     I.  Hole.     E.P.  125,363, 

6.3.19.  Conv.,  11.4.18. 
Charging  openings  are  arranged  in  the  roof  of  the 
furnace  on  both  sides  of  a  central  longitudinal  row 
of  electrodes,  so  that  the  sloping  sides  of  the  charge 
form  a  longitudinal  groove  at  the  bottom  of  which 
is  the  slag  bath  in  which  the  electrodes  dip  without 
passing  through  the  charge.  A  discharge  outlet  is 
provided  so  that  the  slag  in  the  furnace  is  kept  at 
a  constant  level. — A.  R.  P. 

Furnace;  Electro-metallurgical .    F.  Louvrier. 

U.S.P.  1,342,636,  8.6.20.    Appl.,  5.4.19. 
An    annular    chamber    surrounding    the     feeding 
column  of  the  furnace  leads   into    the    reduction 
chamber,  and  means  are  provided  for  feeding  coal 
dust  on  to  shelves  in  this  annular  chamber. 

—J.  S.  G.  T. 

EUns  for  pyrites.     J.   L.   Fairrie.      E.P.   144,142, 

14.8.19. 
A  number  of  kilns  with  fire-grates  and  working 
doors  are  arranged  in  a  circle  round  a  common  flue 
into  which  the  gases  are  drawn.  The  burnt  ore 
falls  on  to  sloping  floors  below  the  fire-grates  and 
passes  through  swing  doors  to  a  common  discharge 
pit  at  the  base  of  the  central  flue,  whence  it  is  re- 
moved either  continuously  or  intermittently  by 
means  of  a  conveyor,  preferably  of  the  drag  bar 
type.  The  conveyor  can  be  withdrawn  bodily  for 
repairs.  Additional  air  may  be  admitted  through  a 
port  between  the  pit  and  the  flue,  which  can  be 
closed  by  an  adjustable  tile. — B.  M.  V. 

Furnaces;  Port  construction  for  metallurgical . 

G.  F.  Downs  and  H.  F.  Miller,  jun.  U.S.P.  (a) 
1,343,314  and  (b)  1,343,315,  15.6.20.  Appl., 
30.3.18  and  15.5.19. 

(a)  Gas  and  air  uptakes  communicate  with  the  in- 
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terior  of  the  furnace,  the  air  uptake  by  means  of  an 
nir  port,  ami  the  gas  uptake  hy  means  of  ■   »ater- 

cooled  ml. nl. ci-  mete]  flue  opening  into  the  air  port, 
lateble  means,  operated  from  outside  the  fur- 
nace at  a  point  above  the  air  port,  are  provided  for 
supporting  the  Bne,  so  thai  its  orifice  is  entirely  sur- 
rounded iiy  the  air  port,     (a)  The  gas  Que  conni 

inn  the  gas  uptake  with  the  interior  of  the  air  port 

rranged  to  discharge  w and  at  an  angle  to 

the  upward  path  of  the  air  coming  through  the  air 
uptake.-  T.  St. 

ry  of  metal*  from  their  solutions. 
II     Wade.      From  The  Central   Mining  and  In- 
tent Corp.     B.P.  143,690,  24.2.19. 
In  the  electrolytic  recover]  of  metals  by  passing  the 

nant  solution  through  s  permeable  cathode  of 

tun   poro  ity,  oxygen  is  removed  from  the  solution, 

e.g.,  by  a  vacuum  pump  or  by  a  reducing  agent, 

it  into  the  electrolytic  cell.-   J.  W.  D. 

Metal  oft  f.      ('.   B.  Backer.       P.8.P.    1,341,774, 

1.6.20.     Appl.,  30.12.18. 
As  alio]  consisting  of  Ma  85    98    ,  Al  P5     14'0    . 
and  Zn  076    80    .— J.  W.  D. 

Copper;  Recovering  from  its  ores.    C.  J.  A. 

Dalaiel.     D.8.P.  1,341,786, 1.6.20.  Appl.,24.9  L8. 

Si  lr.viu.K  proportions  of  finely  crushed  ore  and  an 
acid  solution  are  converted  into  a  pulp  by  aeration- 
agitation,  and  the  pulp  is  caused  to  flow  through  a 
series  of  electrolytic.-  cells,  sedimentation  in  the  cells 

being  prevented  by  a  Mast  of  air  introduced  at  the 

loner  part  of  each  cell.  The  barren  pulp  is  dis- 
charged from  the  last  cell. — J.  W.  D. 

per;  Process  of  extruding  .     A.  A.  Ossa. 

U.S. P.  1,343,153,  8.6.20.  Appl.,  20.12.18. 
Oxidised  copper  ores  are  leached  with  a  solution 
containing  sulphuric  acid  and  the  copper  precipi- 
tated as  iodide  by  hydriodic  acid  in  presence  of 
sulphur  dioxide.  The  sulphuric  acid  formed  in  the 
latter  reaction  is  used  for  the  extraction  of  fresh 
ore,  and  hydriodic  acid  is  regenerated  from  the 
iodide  precipitate  for  addition  to  fresh  copper  sul- 
phate solutions. — T.  St. 

Mt  tallurgical  process.  [Treatment  of  copper  ores.] 
\V.  K.  (.reenawalt.  U.S. P.  1,344,127,  22.6.20. 
Appl.,  28.11.17. 

.Mixed  sulphide  and  oxide  ores  of  copper  are  treated 
with  a  solvent  for  the  oxides,  a  flotation. agent  is 
added,  and  the  pulp  electrolysed,  using  a  current 
density  high  enough  to  give  a  loose  deposit  of  copper 
which  with  the  copper  sulphide  is  floated  by  means 
of  the  gases  liberated. — A.  J.  H. 

Metallurgical  process.  W.  E.  Greenawalt.  U.S. P. 
1.312,804,8.6.20.  Appl.,  21.12.16.  Renewed  2.9.19. 

An  electrolyte  containing  ferric  iron  is  agitated 
with  a  (copper)  sulphide  reducing  agent  practically 
free  from  iron.  A  portion  of  the  mixture  is  con- 
tinuously withdrawn,  the  sulphide  separated  and 
returned  to  the  agitator,  and  the  reduced  electrolyte 
returned  to  the  electrolytic  bath. — J.  S.  G.  T. 

Chilian  mill;  Multiple-process  .     C.  C.  Lane. 

U.S.P.  1,342,917,  8.6.20.     Appl.,  12.12.16. 

Is  a  Chilian   mill   the  framework   that  drives  the 

f rinding  rollers  is  provided  with  a  heavy  and  evenly 
alaneed  monolith  and  above  that  a  tank,  which 
may  be  used  for  cyanide  treatment  of  the  ore  pulp, 
the  weight  of  both  being  supported  by  the  grinding 
rollers  and  assisting  grinding. — B.  M.  V. 

[e.'niciMe]  furnace.  A.  C.  Osborn,  iun.  U.S.P. 
1.343,470,  15.6.20.     Appl.,  26.1.20. 

A  CBt-cinLE  furnace  comprises  an  upper  section 
hinged  to  a  lower  section  carrying  a  removable  sup- 


porting member  for  the  crucible,  and  means  for 
moving  one  section  relatively  to  the  other,  gas  jets 
forming  s  part  of  the  upper  sec  non  and  connected 

In  and  ted  l.v  a  Supply  pipe  and  S  mam  supply  pipe, 
and  means  lor  automatically  providing  an  air-tight 

connexion  between  the  two  pipes  when  the  upper 

on  is  moved  to  its  opera!  IVe  position.—  A.  do  YV. 

Ores;  Treating  -      .     (i.   L.  Collord.     D.8.P.  (a> 
1,343,248  and  (b)  1.  L6.6  20    Appl.,  9.5.19. 

(a)  The  moist  ore  is  treated  with  a  liquid,  less  vola- 
tile than  wat.r.  which  will  Bpread  throughout  the 

mass  and  form  a  tlim  til i ■  i  round  the  particles.     The 

ore  is  then  partially  dried,  (a)  The  moist  ore  i^ 
partially  dried  and   then  mixed   with  an  oleaginous 

material  to  agglomerate  the  fine  particles. — A.  R.  P, 

Ores  or  other  materials ;  I'mrrss  and  apparatus  for 

concentrating  .       S.   H.  Dolhear,   Assr.   to 

Minerals    Separation     North     American     Corp. 
I    8.P.  1,843,313,  15.6.20.   Appl.,  14.11.18. 

\  imi.imn  of  liquid  containing  a  mixturo  of  float- 
able and  unfloatable  materials  in  a  suitably  divided 
condition  is  treated  with  a  gas  in  such  a  manner 
that  gas  in  the  form  of  bubbles  rises  in  the  liquid 
and  becomes  attached  to  the  floatable  material. 
These  hubbies  are  then  diverted  into  a  gaseous 
medium  at  a  point  where  the  pressure  in  the  column 
is  greater  than  in  the  gaseous  medium. — T.  St. 

Zinc,  copper,  cadmium  ;  I' nice. -is  tif  (renting  residues 

containing  .     J.  O.  Elton  and  R.  B.  Caples, 

Assrs.  to  Anaconda  Copper  Mining  Co.     U.S.P. 
1,343,619,  15.6.20.    Appl.,  5.1.20. 

ZiN'C  sulphate  solutions  containing  copper  and 
cadmium  are  treated  with  zinc  to  precipitate  the 
latter  two  metals.  The  precipitate  is  treated  with 
just  sufficient  sulphuric  acid  to  dissolve  the  zinc  and 
cadmium,  and  the  filtered  solution  is  again  treated 
with  zinc  to  precipitate  the  cadmium. — A.  R.  P. 

Lead  and  like  ores  and  products;  Smelting  - . 

T.    W.    Cavers,    Assr.    to    Garred-Cavers    Corp. 

U.S.P.  1,343,656,  15.6.20.    Appl.,  9.8.18. 
Oxidised  lead  ores  or  the  like  are  mixed  with  a  car- 
bonaceous reducing  agent  and  smelted   in  a   blast 
furnace  bv   means  of   powdered  coal   fed   into   the 
blast.— A.'R.  P. 

Metal-plating ;    Process   and   apparatus   for   . 

R.  J.  Piersol.    U.S.P.  1,343,842,  15.6.20.    Appl., 
3.1.20. 

The  metal  to  be  plated  is  treated  with  the  plating 
metal  in  vacuo  at  a  temperature  between  the  melt- 
ing points  of  the  two  metals. — T.  St. 

Furnace;  Galvanising  .     C.  A.  Porath.  U.S.P. 

1,343,843,  15.6.20.     Appl.,  7.7.19. 
The  galvanising  material   is  contained   in   a   tank 
above    a    layer   of    a    substance   of   higher   specific 
gravity,   and  means  are  provided  for  heating  the 
bottom  of  the  tank.— T.  St. 

Melting   furnaces;   Lids   for  .     A.-G.    Brown, 

Boveri&Co.   E. P.  132,785,  2.9.19.   Conv.,  14.9.18. 
Addn.  to  131,887. 

Furnace  for  hardening  high-speed  steel  and  the  like. 
S.  H.  Gush.    E.P.  144,486,  28.6.19. 

Electric  arc  welding  operations ;  Metallic,  electrodes 

for  use  in,  .     C.  J.   Holslag.     E.P.  144,333, 

11.12.18. 

Steel  alloy.    Stahlwerke  R.  Lindenburg  A.-G.  E.P. 

144,326,  16.8.16.   Addn.  to  103,810. 
See  G.P.  312,311  of  1916;  J.,  1920,  160  a. 

Mamianese-steel  sheets;  Manufacture  of .  R.  A. 

lladtield.  U.S.P.  1,344,392,22.6.20.  Appl.,  17.8.17. 
See  E.P.  133,131  of  1918;  J.,  1919,  866  a. 
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Alloy.     C.  G.  Fink,  Assr.  to  General  Electric  Co. 

U.S. P.  1,342,993,  8.6.20.    Appl.,  22.11.15. 
See  E.P.  13,207  of  1915;  J.,  1916,  695. 

Solder  for  aluminium.     F.   F.   Boisselier.      U.S. P. 
1,344,165,22.6.20.     Appl.,  14.2.19. 

See  E.P.  124,715  of  1919;  J.,  1920,  338  a. 
Copper  ores.     E.P.  143,973.     See  VII. 
Electrodes.     E.P.  143,619.     See  XL 


XL— ELECTRO-CHEMISTRY. 

Albumins  and  antitoxins.    Ruppel.    .See  XX. 
Patents. 

Electrodes  for  electrolytic  recovery  of  metals  from 
solution.  H.  Wade.  From  The  Central  Mining 
and  Investment  Corp.    E.P.  143,619,  24.2.19. 

A  permeable  electrode  consists  of  a  sheet  formed 
of  felted  organic  fibres,  a  fabric  reinforcement,  and 
comminuted  conducting  material  (graphite)  incor- 
porated with  the  fibre. — J.  W.  D. 

Electrical  treatment  of  gases;  Apparatus  for  - . 

H.  W.  Squires,  Assr.  to  Research  Corp.    U.S. P. 
1,342,651,  8.6.20.    Appl.,  22.6.18. 

The  gas  to  be  treated  is  passed  through  a  passage- 
way, annular  in  cross-section,  between  a  pair  of 
sloping  electrodes. — J.  S.  G.  T. 

Electrical  furnaces;  Heating  of  material  or.  the  per- 
formance of  chemical  processes  in  ,  together 

villi  apparatus  therefor.  T.  A.  F.  Holmgren  and 
C.  T.  Thorssell,  Assrs.  to  Aktiebolaget  Kvafvein- 
dustri.  U.S. P.  1,342,809,  8.6.20.  Appl.,  24.7.19. 
In  electric  resistance  furnaces  employing  alter- 
nating current  supplied  to  two  or  more  heating  cir- 
cuits, a  phase  difference  approximately  equal  to 
180°  or  360°  divided  by  the  number  of  current  cir- 
cuits, is  introduced  into  the  currents  supplied  to 
the  respective  circuits. — J.  S.  G.  T. 

Besistance  element.  T.  W.  Case.  U.S.P.  1,342,842, 
8.6.20.    Appl.,  15.3.20. 

A  resistance  element  is  composed  of  a  compound  of 
thallium  and  bromine. — J.  S.  G.  T. 

Battery-plates;    Active    material    for    .       W. 

Gardiner  and  W.  H.  Duggan.    U.S.P.  1,342,953, 
8.6.20.     Appl.,  23.8.19. 

A  mixture  of  lead  oxide,  kieselguhr,  powdered 
pumice,  and  ammonium  sulphite  is  incorporated 
with  an  acid  solution. — A.  E.  D. 

Battery  materials  [manganese  oxide~\ ;  Purification 

of .     O.  E.  Ruhoff,  Assr.  to  French  Battery 

and  Carbon  Co.   U.S.P.  1,343,585,  15.6.20.   Appl., 
1.3.17. 

Ore  containing  manganese  oxide  is  treated  with  a 
dilute  solution  of  sulphuric  acid,  then  mixed  with 
other  components  of  the  battery  material,  and  the 
resulting  liquid  removed. — J.  S.  G.  T. 

Electric  furnace;  Control  of  power  absorbed  in  an 

.       D.   F.   Campbell,  W.   S.   Gifford,   H.   S. 

Waite,  and  G.  E.  Taylor.     E.P.  144,438,  25.4.19. 

Electric  arc  furnaces  [,•  System  of  control  for  three- 
phase  ].     British      Thomson-Houston      Co., 

Ltd.,  and  H.  C.  Hastings.     E.P.  144,503,  17.7.19. 

Electrolytic  apparatus.  E.  O.  Benjamin,  Assr.  to 
International  Oxvgen  Co.  U.S.P.  1,344,220, 
22.6.20.     Appl.,  1.8.17. 

See  E.P.  137,553  of  1918;  J.,  1920,  271  a. 
Separating  emulsions.     U.S.P.  1,296,988.     See  I. 


Separating  suspended  particles.     U.S.P.  1,343,285 
and  1,343,482.     See  I. 

Manganese  peroxide.     U.S.P.  1,343,390.     See  VI. 

Steffens'  waste  liquors.  U.S.P.  1,342,737.  See  XVII. 

XIL-FATS;  OILS;  WAXES. 

Catalysis.  XIII.  Contact  potentials  and  dielectric 
capacities  of  metals  in  relation  to  the  occlusion  of 
hydrogen  and  hydrogenation.  W.  C.  McC.  Lewis. 
Chem.  Soc.  Trans.,  1920,  117,  623—638. 
From  a  consideration  of  the  solubility  of  hydrogen 
in  certain  metals  it  is  inferred  that  metals  in 
general  possess  finite  dielectric  capacities,  and 
values  for  a  number  of  metals  have  been  obtained 
from  the  critical  increments  of  dissociation  of 
hydrogen  dissolved  therein.  The  insolubility  of 
hydrogen  in  certain  metals  is  regarded  as  being  due 
to  the  inability  of  these  metals  to  dissociate  the  gas, 
and  such  metals  may  be  expected  to  function  as 
negative  catalysts  when  deposited  on  the  surface  of 
active  metals  in  hydrogenation.  The  dissociating 
power  of  a  metal  for  hydrogen  depends  on  both  the 
dielectric  capacity  and  the  existence  in  the  metal 
of  radiation  of  a  sufficiently  6hort  wave  length. 
As  this  is  related  to  the  magnitude  of  the  atomic 
latent  heat  of  fusion  of  the  metal,  a  measure  of  the 
dissociating  power  is  given  by  the  product  of  the 
dielectric  capacity  and  the  latent  heat  of  fusion. 
The  mechanism  of  hydrogenation  of  olein  by  nickel 
or  other  metals  is  regarded  as  consisting  primarily 
of  the  dissociation  and  solution  or  adsorption  of 
hydrogen  by  the  particles  of  metal  with  which  the 
olein  molecules  already  activated  by  virtue  of  their 
temperature  collide.  A  simple  collision  formula  re- 
produces in  so  far  as  order  of  magnitude  is  con- 
cerned the  observed  unimolecular  velocity  constants 
obtained  by  Thomas  (J.,  1920,  10  t).  It  is  con- 
cluded that  in  the  hydrogenation  of  olein  and 
of  similar  substances  adsorption  of  the  unsaturated 
compound  on  the  metal  does  not  take  place,  the 
adsorption  being  restricted  to  the  metal-hydrogen 
compounds. — G.  F.  M. 

Cod-liver  oil;  The  sulphuric  acid  test  for .     P. 

J.  de  Kadt.     Pharm.  Weekblad,  1920,  57,  756— 

758. 

Cod-liver  oil  which  has  been  hleached  by  means  of 
bleaching  agents  such  as  fuller's  earth,  animal  char- 
coal, etc.  fails  to  give  a  violet  coloration  with  sul- 
phuric acid,  the  impurities  in  the  oil  which  give 
this  reaction  having  been  absorbed  by  the  bleaching 
agent.  When  the  sulphuric  acid  test  is  made  on  a 
porcelain  slab,  the  best  results  are  obtained  with 
acid  of  sp.  gr.  1*72.  It  is,  however,  preferable  to 
employ  a  5%  solution  of  the  oil  in  carbon  bisulphide 
and  then  to  test  it  with  sulphuric  acid  of  sp.  gr. 
184.— W.  J.  W. 

Soya  bean  oil.     W.  H.  Low.     J.  Ind.  Eng.  Chem., 
1920,  12,  572—573. 

A  sample  of  filtered  soya  bean  oil  had  iodine  value 
(Wijs)  138'45,  and  contained  94"96%  fatty  acids. 
1T6%  unsaponifiable  matter,  and  10'37%  glycerol 
(calculated  from  the  saponification  value,  after 
making  allowance  for  free  fatty  acids). — C.  A.  M. 

Soap  solutions  and  gels;  Direct  experimental  de- 
termination of  the  concentration  of  potassium  and 

sodium  ions  in .      C.  S.  Salmon.     Chem.  Soc. 

Trans.,  1920,  117,  530—542. 

The  theory  of  colloidal  electrolytes  (J.,  1918,  249  T> 
is  supported  by  the  results  of  E.M.F.  determina- 
tions, both  from  direction  and  magnitude  of  the 
diffusion  potential  between  soap  and  potassium 
chloride  and  by  comparison  with  known  concentra- 
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thins    of    potassium    and    sodium    chlorides.     The 

it  :mi.s  ot  sod  in  111  and  [iot  .is-i  nm  ions  already 

deduced  From  a  comparison  of  conductivity  data  and 

osmotic  activity  an-  confirmed  by  direct  measure- 
ments for  a  selection  ol  typical  cases  at  18°  and 
90°  ('.,  the  eolations  studied  being  potassium  lau- 
rate,  potassium  olcatc.  and  sodium  oleate.  dela- 
tion ot  sodium  oleate  does  not  influence  the  results 
obtained.— G.  F.  M. 

dsions.    1.    .Yew  method  of  determining  the  in- 
m  s.    s.  S   Bhataagar.    (.'hem.  Soe. 
Trans  .  law,  117,  512—552. 

\  m  h,  •  For  determining  the  inversion  of  phases 
and  she  identification  of  the  two.  types  of  emulsion 
is  baaed  on  the  greater  electrical  conductivity  of  the 

oil-in-water  type  and  the  sudden  rapid   rise   m  tho 

reaiatani  s  of  the  emulsion  at  the  point  of  inversion 

into    the    w  ater-m-uil    type,    a    sensitive    mitliam- 

ineter  being  used  to  obtain  the  indications,  ltoth 
-  nt  emulsion  are  Formed  by  sodium  or  potas- 
sium hydroxide  with  olive  oil  and  with  paratlin  oil, 
and  the  inversion  points  were  determined  in  each 
case  with  different  concentrations  of  alkali.  At 
concentrations  below  A'/ 500  the  divalent  alkalis 
gave  results  practically  identical  with  the  univalent 
alkalis,  but  at  greater  concentrations  the  electro- 
lytic elfi  i  t  predominates  over  the  volume-ratio 
effect  and  the  formation  of  tho  water-in-oil  type 
is  favoured.  Homogeneous  emulsions  of  particles  of 
uniform  size  were  prepared.  Using  weak  alkalis 
the  volume  ratio  was  constant  at  74:96,  and  the 
equation  lor  closest  packing  appears  to  hold  in 
them.     A  preliminary  study  was  made  of  the  effect 

of  different  fatty  acids  and  of  a  few  electrolytes  on 
the  emulsion  equilibrium. — 6.  F.  M. 

O'l-eake.    Sabalitscbka.    See  XIXa. 

Patents. 

Oils  or  fats;  Process  for  neutralising  .     A.  G. 

Bloxam.  From  M.  Arbini.  E.P.  144,176,  17.10.19. 

Oils  or  fats  are  neutralised  with  dry  caustic  alkali 
or  calcined  alkali  carbonate,  or  with  alkali  peroxide 
or  percarbonate,  with  the  exclusion  of  water,  the 
water  formed  in  the  reaction  being  removed,  e.g., 
by  a  vacuum  pump.  The  neutralised  oil  is  then 
separated  from  tho  dry  soap  (which  is  ready  for  use) 
by  means  of  an  anhydrous  solvent  (methylal  or 
acetone). — C.  A.  M. 

Hydrogenising  oils  and  fats;  Apparatus  for  . 

Blair,  Campbell  and  McLean,  Ltd.,  D.  A.  Bluir, 
and  J.  L.  Ferguson.  E.P.  (a)  144,478,  28.8.19. 
nil  111,179,  19.6.19. 

Ik)  In k  mixture  of  oil  or  fat  and  catalyst  is  placed 
in  a  circular  steel  high-pressure  vessel  fitted  with 
a  vacuum  pipe  and  means  for  introducing  hydro- 
gen, heated  externally  by  a  steam,  gas,  or  Hue 
jacket.  A  pump  raises  the  mixture  from  the  bottom 
to  the  top  of  the  vessel,  wherein  it  falls  on  to  tho 
uppermost  of  a  number  of  horizontal,  preferably 
annular,  dish-shaped  plates  or  partitions,  each 
having  a  central  opening  through  which  the  liquid 
falls  into  the  interior  of  one  of  a  number  of  buckets 
or  reservoirs  fitted  to  and  adapted  to  be  rapidly 
rotated  in  unison  on  a  central  .shaft.  The  walls  of 
the  buckets  are  provided  with  brushes  having  short 
daring  bristles  fitted  through  and  connected  to  tho 
insides  of  the  buckets,  whereby  the  centrifugal  force 
of  rotation  distributes  the  liquid  against  the 
brushes  and  then  forces  it  outwards  in  a  fine  spray 
against  the  inner  sides  of  the  reaction  vessel.  Tho 
next  lower  annular  partition  then  collects  the 
sprayed  oil,  and  its  central  opening  in  its  turn 
■  s  it  to  the  underlying  bucket.  The  lower  part 
of  the  rotating  shaft  carries  a  stirring  device,  which 
is  in  combination  with  angle  iron  or  similar  device 
attached  to  the  reaction  vessel  to  prevent  the  liquid 
attaining  circular  motion,  and  an  agitator  to  pre- 


vent settlement  of  the  catalyst  in  the  bottom  of 
the  vess.-i     mi  1 1,,.  apparatus  described  in  (a)  com- 

pi  i-i'-  in  addition  an  inner  vertical  cylinder  or  SCC- 

tional  cylinders  with  inwardly  projecting  perfor- 
ated  baffles,   perforated   sectional   division   plates, 

and    bevel   division    plates,    arranged    concentrically 

about  the  shaft  »  Inch  carries  the  distributing  i 

v.urs,  and  geared  to  rotate  in  a  similar  or  opposite 
direction  to  the  central  shaft.  The  outside  of  the 
cylinder  has  openings  which  ai  t  .is  ■■-., .  rockers  and 

lone  gas  against  the  tlow  of  sprav  of  liquid  dil 
by  the  central  rotating  reservoirs.— A.  do  W, 

Fatty  oils;  Process  <,f  treatimi  [  h  i/,/i n,,inising~\ 

C.    Ellis.      U.8.P.    1,348,255,    15.6.30.      Appl., 

17.12.15. 

Fatty  oils  containing  unsaturated  components  aro 
brought   into  contact  with  a  Btationarj    catalytic 

agent  containing  active  catalyst  materially  over' 1 
of  the  weight  of  oil  which  would  bo  in  contact  with 
the  catalyst  at  any  given  time,  in  the  presence  of 
a  counter-current  of  hydrogen  at  such  pressure  that 
no  material  amount  of  the  metal  of  the  catalyst  can 
remain  in  combination  with  the  fatty  acid  of  the 
oil  whilst  the  oily  material  is  cooled  to  the  tem- 
perature below  which  objectionable  side  reactions 
occur. — A.  de  W, 

Hydrogen-circulation  process  [for  hydrogenatina 
oils].  C.  Ellis.  U.S.P.  1,342,668,  8.6.20.  Appl., 
14.11).  Hi.  "     ' 

Thb  current  of  gas  containing  hydrogen  which  has 
circulated  through  tho  unsaturated  material  and 
catalyst  is  passed  into  a  larger  volume  of  gas  suit- 
able for  hydrogenation,  and  at  least  the  greater 
part  of  it  left  in  contact  with  water  for  a  longer 
period  than  it  was  in  contact  with  the  organic 
material. — C.  A.  M. 


XIII.-PAINTS;  PIGMENTS;  VARNISHES; 
RESINS. 

Varnishes:  Wearing  quality  of compared  with 

their  physical  and  chemical  analyses.  W.  T. 
Pearce.  J.  Ind.  Eng.  Chem.,  1920,  12,  552—555. 
Good  grades  of  exterior  and  interior  varnishes  were 
applied  to  outside  doors  exposed  to  different 
aspects,  and  after  9  and  12  months  the  lustre  and 
condition  of  the  coatings  were  noted,  and  compared 
with  viscosity,  sp.  gr.,  elasticity,  time  of  drying, 
etc.,  and  with  the  composition  (total  resins,  rosin, 
oils,  turpentine,  turpentine  substitutes,  and  ash) 
of  the  original  varnishes.  The  varnished  panels 
were  also  tested  by  placing  a  moist  felt  sponge  at 
one  end,  and  if  the  varnish  failed  to  whiten,  tho 
panel  was  placed  in  water  for  definite  periods,  and 
allowed  to  dry.  There  appear  to  be  definite  rela- 
tionships between  the  values  for  viscosity,  surface, 
elasticity,  and  the  sponge  test  and  the  results  of  the 
service  tests.  Details  of  the  methods  of  analysis 
are  given. — C.  A.  M. 

Paracoumarone  resin;   Use  of  in  varnishes. 

W.  W.  King,  F.  W.  Bayard,  and  F.  H.  Rhodes. 
J.  Ind.  Eng.  Chem.,  1920,  12,  549—552. 

Pakacoumakoxe  resins  prepared  by  the  polymerisa- 
tion of  tho  coumarono  and  indene  in  aromatic 
naphthas  are  now  obtainable  for  commercial  pur- 
poses of  a  lighter  colour  than  formerly.  Grades  suit- 
able fur  varnish  melt  between  125°  and  145°  C. ; 
they  retard  the  polymerisation  of  tung  oil,  and  satis- 
factory varnishes  may  be  made  by  heating  a  mixture 
of  linseed  and  tung  oils  (5  to  40  galls.)  with  the 
coumarono  resin  (100  lb.)  at  about  2'5°  C.  per  min. 
to  290°— 320°  C,  then  cooling  tho  mixture,  adding 
a  suitable  quantity  of  thinner  (coal  tar  solvent),  con- 
tinuing the  cooling  to  below  100°  C,  and  finally 
adding  drier  solution  (100  pts.  of  cobalt  linoleate 
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and  84-2  pts.  of  raw  linseed  oil  heated  for  2  hrs. 
at  200°  C,  treated  with  421  pts.  of  tung  oil,  again 
heated,  and  poured  into  600  pts.  of  coal  tar  solvent). 
The  resulting  varnishes  are  clear,  free  from  sedi- 
ment, set  in  3  hrs.,  and  dry  hard  within  20  hrs. 
The  films  are  brilliant,  of  a  light  colour,  and  resist 
the  action  of  hot  and  cold  water,  ammonia,  soap, 
vinegar,  fruit  acids,  etc.  Cobalt  linoleate  may  be 
replaced  by  a  manganese  drier  (acetate  or  linoleate) 
but  a  larger  proportion  is  required. — C.  A.  M. 

Patents. 

Pigments  and  method  of  malting  same.  V.  M. 
Goldschmidt,  Assr.  to  Titan  Co.  A./S.  U.S.P. 
1,343,446,  15.6.20.     Appl.,  27.9.18. 

Titanium  compounds  are  treated  with  liquids  con- 
taining a  foreign  colouring  substance  in  solution 
or  suspension. — A.  de  W. 

Pigment  containing  titanium-oxygen  compound. 
V.  M.  Goldschmidt,  Assr.  to  titan  Co.  A./S. 
U.S.P.  1,343,447,  15.6.20.     Appl.,  10.5.17. 

A  solution  containing  titanium  compounds  and 
amorphous  silica  is  evaporated  to  dryness  and  the 
residue  heated  to  expel  water  and  sulphuric  acid, 
and  to  convert  the  titanium  dioxide  into  crystalline 
form. — A.  de  W. 

[Titanic    oxide]    pigments;    Process    of   producing 

.     R.  Nielsen  and  V.  M.  Goldschmidt,  Assrs. 

to   Titan  Co.   A./S.     U.S.P.   1,343,468,   15.6.20. 
Appl.,  16.5.17. 

A  material  suitable  for  use  as  or  in  the  manu- 
facture of  a  pigment  comprising  iron  oxide  with 
smaller  amounts  of  titanium  oxide  and  calcium 
sulphate,  titanate,  and  ferrite,  is  obtained  by 
evaporating  a  solution  containing  iron  and  titanium 
sulphates  from  which  titanium  hydroxides  have  been 
precipitated,  heating  the  residue  to  drive  off 
sulphuric  anhydride,  adding  calcium  carbonate  to 
the  residue,  and  so  heating  the  resultant  mixture 
that  the  S04  radicle  present  is  combined  to  form 
calcium  sulphate,  and  calcium  titanate  and  ferrite 
are  formed. — A.  de  W. 

Titanium  products  and  the  process  of  producing 
same  from  precipitated  titanium  hydrates.  R. 
Nielsen  and  V.  M.  Goldschmidt,  Assrs.  to  Titan 
Co.  A./S.  U.S.P.  1,343,469,  15.6.20.  Appl., 
12.10.17. 

The  undcsired  acid  substance  contained  in  titanium 
hydroxides  is  eliminated  by  treating  them  with  a 
compound  of  a  metal  which  reacts  with  the  former 
to  produce  a  number  of  compounds,  one  being  a 
neutral  and  relatively  insoluble  salt  and  another  a 
gas. — A.  de  W. 

Turpentine  substitute  and  process  of  making  same. 
R.  C.  Bone,  Assr.  to  Esteva-Ruiz  and  Co.  U.S.P. 
1,343,387,  15.6.20.     Appl.,  14.3.18. 

Kerosene  is  treated  with  calcium  carbide  and 
water  simultaneously,  the  mixture  allowed  to  settle, 
bleaching  powder  and  hydrochloric  acid  are  added  to 
the  liquid  which  separates,  the  resultant  mixture 
is  allowed  to  stand,  and  the.  supernatant  liquid 
decanted  and  mixed  with  calcium  oxide. — A.  de  W. 


to  give  to  the  moulding  mixture  approximately  one 
phenolic  group  to  each  methylene  group ;  the  pro- 
duct is  subjected  to  a  quick-moulding  operation  to 
form  a  body,  and  the  moulded  article  after  removal 
from  the  mould  is  then  hardened  by  prolonged  heat 
treatment  to  a  hard  and  substantially  infusible 
form. — A.  de  W. 

Linoleum,  lincrusta  and  the  like;  Preparation  of  a 

substitute   for   .     F.    Eckl.      G.P.    319,473, 

20.6.18. 

Plastic  masses  of  glycerin  and  glue  hardened  with 
tannin  are  mixed  while  hot  with  a  product  obtained 
by  boiling  wood  tar  with  lime.  The  resulting  plastic 
material  does  not  dry  to  a  hard  mass,  but  becomes 
coated  with  a  resistant  elastic  skin. — C.  A.  M. 

Linoleum      substitute;      Preparation      of      . 

Deutsche  Konservierungsges.  m.b.H.  G.P. 
319,782,  29.11.16. 

Jute  or  other  fabric  is  coated  with  cork  meal,  wood 
meal,  etc.,  and  a  binding  agent  composed  of  highly 
chlorinated  products  of  naphthalene,  which  is  mixed 
in  the  usual  way,  while  hot.  with  basic  substances, 
and  applied  to  the  fabric  with  the  aid  of  hot  highly- 
chlorinated  naphthalene. — C.  A.  M. 

Printers'  roller  composition ;  Apparatus  for  reclaim- 
ing used .    T.  H.  Grozier.    U.S.P.  1,344,270, 

22.6.20.    Appl.,  10.11.19. 

See  E.P.  121,941  of  1918;  J.,  1919,  378a. 

XIV.-INDIA-RUBBER ;  GUTTA-PEfiCHA. 

Patents. 

Latex;  Method  of  coagulating  .       T.  Burnev. 

From  E.  Nixon- Westwood.    E.P.  144,133,  30.7.19. 

Latex  is  coagulated  in  a  rectangular  tank  coated 
or  enamelled  with  acid-resisting  material  and  pro- 
vided with  removable  vertical  partitions  which  are 
introduced  after  the  mixing  of  the  latex  and  the 
coagulant ;  the  partitions  cause  the  formation  of 
the  coagulum  in  sheets  of  convenient  size. — D.  F.  T. 

Bubber;  Process  for  vulcanising  and  product 

obtained  thereby.  I.  Ostromislensky,  Assr.  to 
New  York  Belting  and  Packing  Co.  U.S.P.  (a) 
1,342,457  and  (b)  1,342,458,  8.6.20.  Appl.,  29.7 
and  24.11.16. 

(a)  The  harmful  effect  of  the  vulcanising  agent  on 
an  organic  dye  mixed  with  rubber  is  avoided  by  the 
additional  presence  of  a  substance  capable  of  in- 
ducing vulcanisation  and  of  preventing  injury  to 
the  colouring  matter,  (b)  Rubber  is  subjected  to 
the  action  of  sulphur  and  an  organic  vulcanising 
agent  containing  oxygen. — D.  F.  T. 

Subber  vulcanisation  and  the  product  thereof.  S.  B. 
Molony,  Assr.  to  Michigan  Chemical  Co.  U.S.P. 
1,343,224,  15.6.20.    Appl.,  17.6.19. 

The  vulcanisation  of  rubber  is  accelerated  by  the 
presence  of  a  compound  of  carbon  bisulphide  with 
amines  derived  from  beet  sugar  residue. — D.  F.  T. 

Dimethylbutadiene.  G.P.  319,505.     See  XX. 


Phenolic   condensation   products;    Manufacture    of 
.     C.   A.   Nash.     U.S.P.   1,343,575,   15.6.20. 

Appl.,  10.3.19. 

A  mixture  of  a  fibrous  filler  and  a  relatively  small 
quantity  of  a  slowly-volatile  solvent  for  a  fusible 
phenolic  condensation  product  is  mixed  with  a 
binder  consisting  of  a  substantially  anhydrous 
phenolic  condensation  product  containing  at  least 
two  phenolic  groups  to  each  methylene  group  and 
a  non-volatile  methylene  body  in  sufficient  quantity 


XV.-LEATHER;  BONE;   HORN;  GLUE. 

Chamoising.  IV.  W.  Moeller.  Collegium,  1920, 
69—79.  Chem.  Zentr.,  1920,  91,  II.,  786.  (Cf.  J., 
1919,  782  a.) 

The  author  has  prepared  ozonides  from  oleic  acid 
and  marine  animal  oil  by  the  Harries  method,  and 
investigated  their  tanning  properties  alone  and  in 
mixture  with  phenol,  the  composition  of  the 
leather  thus  produced  and  of  the  substances  taken 
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up  by  the  hull1.  He  concludes  thai  the  tannage  is 
effected  by  the  andeoompoeed  osonides.  and  that 
only  ■  portion  ot  the  oxygen  ia  split  off  with  the 
formation  of  peroxiiK's,  anhydrides,  and  lactones 
■ . •  1 1 - 1 1 1 u to  the  peptisi'it  substance  in  the  tan- 
1).  w 

Pah 

Iron-tanned  leather;  Preparation  of  tough,  durable 

.     M  ,  K  .  and  It.  Stecher.    G.P.  (a)  319,706 

and  (»)  319,869,  11.1.16  and  11.10.17.    addna.  to 
i.  I'   814,487  and  314,886  (J.,  1980,  LS4  v,  199 a). 

itions  of  ferrous  salts  arc  oxidised  with  ex- 
cess of  chlorine  compounds,  preferably  chlorates  or 
chloric  acid,  free  from  iron,  (a)  The  oxidised  iron 
eolation  i-  mixed  irith  eolations  of  vegetable  tan- 
ning materials  or  synthetic  tannin-;,  and  need  for 
tannins  purposes,  This  process  gives  a  smoother 
grain  than  that  of  the  original  patent. — D.  W. 

Motion  product!  of  X-aryl-sulpho  derivative! 
uf  otromatit  amtnofulpnontc  acids  [tanning 
aom<«],'   ['reparation   of  .      Ges.   fiir   Cliem. 

Ind.  m  Basel.    G.l>.  319,713,  12.2.15. 

COKDBNSATION  products  of  formaldehyde  with  N- 
aryl-eulpho  derivatives  of  aminosulphonie  acids  of 
tho  benzene  or  naphthalene  series  are  readily  solu- 
ble in  water,  precipitate  albumin  from  its  solutions, 
and  tan  animal  hides. — C.  A.  M. 


XVI.-S0ILS ;    FERTILISERS. 

SoUs;  The  absorbent  power  of with  respect  to 

manganese.       P.  Xottin.       Comptes  rend.,  1920, 
171,  44—47. 

Calcite  is  not  acted  on  by  a  1  %  solution  of  man- 
ganous  chloride,  whereas  aragonite  and  ktypeite 
are  readily  attacked,  the  calcium  going  into  solu- 
tion and  the  manganese  being  precipitated.  The 
different  absorbent  powers  of  soils  for  manganese 
salts  are  to  be  attributed  to  a  different  crystal- 
lographic  state  of  the  calcium  carbonate  present  in 
the  soils. — W.  G. 

,s'(,i7  bacteria,'  The  potential  biochemical  activity  of 

the  spores  of .    J.  R.  Neller.    Soil  Sci.,  1920, 

9,  399-  840. 
The  accumulation  of  ammonia  and  the  production 
of  carbon  dioxide  resulting  from  inoculating  a 
sterile  soil  with  soil  infusions  which  have  been  heated 
to  85°  C.  for  10  mins.  indicate  that  the  bacterial 
spores  of  the  soil  are  capable  of  energetic  activity 
when  supplied  with  sufficient  food  and  moisture. 
Evidence  is  not  available  as  to  how  they  would 
withstand  competition  from  actinomycetes,  non- 
sporulating  bacteria,  and  fungi  in  a  normal  soil 
flora.— W.  G. 

Alkali  content  of  soils  as  related  to  crop  growth. 
I  I  .  Shutt  and  E.  A.  Smith.  Trans.  Roy.  Soc. 
Canada,  1919,  13,  Qui.],  233—242. 

A  UUNTJNUATION  of  work  on  the  relation  of  alkali 
content  of  Canadian  soils  to  crop  growth  (see  J., 
1919,  84  a).— J.  H.  P. 

Nitrogen  fixation;  Symbiotic as  influenced  by 

the  nitrogen  in  soil.     W.  A.  Albrccht.     Soil  Sci., 
1920,  9,  275—327. 

Km  ti.iMF.NT8  with  soya  beans  and  cowpeas  indi- 
cated that  nitrogen  fixation  will  take  place  in  a  soil 
containing  large  amounts  of  nitrogen  either  in  tho 
form  ot  nitrates  or  as  organic  matter.  No  injurious 
affects  on  nitrogen  fixation  were  observed  following 
on  applications  of  nitrates  such  as  are  used  in  prac- 
tice. Nodules  were  produced  when  large  amounts 
of  organic  nitrogen  were  present,  and  good  growth 
leguminous  plants  was  obtained  even  when 
sufficient  organic  matter  was  present  to  give  large 


losses  of  volatile  nitrogen  from  the  soil.  Varying 
the  amount  of  total  nitrogen  in  a  soil  failed  to  exert 
any  varying  influence  on  the  amount  of  nitrogen 
fixed      w.  <;. 

Sitro.jenuus   fertilisers;    Field    experiments    on    the 

availability  of .   1908—7917.    J.  G.  Lipman 

and  A.  \V.  Blair.    Soil  Sci.,  L9S0,  9,  871—898. 
Equivalent  amounts  of  nitrogen  were  applied  to 

plots  iii  the  form  of  sodium  nitrate,  calcium  nitrate, 

ammonium    sulphate,    calcium    cyanamide,    dried 

blood,  dried  fish,  and  concentrated  liquid  manure. 
One  half  of  each  plot  was  limed  and  the  other  half 
left  unlimed.  The  average  yields  of  dry  matter 
and  the  percentage  of  nitrogen  recovered  were 
greater    with    the    mineral    nitrogenous    fertilisers 

than    with    the    organic    manures.     Of    the    four 

mineral  fertilisers  sodium  nitrate  gave  the  largest 
yields  of  dry  matter  and  highest  percentage  re- 
covery of  nitrogen  on  the  unlimed  section,  and 
ammonium  sulphate  the  highest  on  the  limed  sec- 
tion. Similarly  dried  fish  and  dried  blood  gave 
respectively  the  highest  returns  of  tho  organic 
manures  on  the  two  sections.  In  all  eases  there  was 
an  average  loss  of  at  least  two-thirds  of  the  applied 
nitrogen. — W.  G. 

Calcium  cyanamide'  Determination  of  cyanamide 

and   dieyanodiamtde   in  .      Martjueyrol,    P. 

Loriette,  and  L.  Desvergnes.  Ann.  Chim.  Analyt., 
1920,  2,  164—167. 

Volumetric  methods  for  the  determination  of 
cyanamide  and  dicyanodiamide  depending  on  the 
precipitation  of  the  silver  compounds  in  am- 
moniacal  and  nitric  acid  solution,  respectively, 
are  untrustworthy  owing  to  the  variable  silver 
content  of  tho  precipitates.  The  silver  pre- 
cipitates, however,  contain  the  whole  of  the 
cyanamide  nitrogen,  or  the  dicyanodiamide  nitro- 
gen, and  determination  of  the  nitrogen  in  the  pre- 
cipitates by  the  Kjeldahl  method,  as  recommended 
by  Caro,  gives  an  accurate  measure  of  the  two 
forms  of  nitrogen.     (Cf.  J.,  1911,  23,  1129.) 

— W.  P.  S. 

Plant  juices;  The  reaction  of .    A.  R.  C.  Haas. 

Soil  Sci.,  1920,  9,  341—369. 

The  reaction  of  the  juice  of  a  plant  appears  to  be 
affected  by  changes  in  illumination,  soil  solution, 
age  of  the  plant,  and  other  conditions.  The  degree 
of  maturity  of  the  plant  seems  to  be  an  important 
factor  in  the  degree  of  actual  acidity  attained.  It 
is  shown  that  the  actual  reaction  of  the  juice  of 
many  agricultural  plants  is  distinctly  acid.  Tho 
juice  of  the  younger  portions  of  a  plant  usually  has 
a  lower  actual  acidity  than  that  of  the  older 
portions. — W.  G. 


Patent. 


H.  Stoltzen- 


Sandy  soils;  Improvement  of  — 

berg.  G.P.  319,634,  13.5.19. 
Ammonium  fluoride  is  distributed  over  tho  soil, 
which  is  then  harrowed.  The  treatment  is  repeated 
until  the  particles  of  sand  have  been  sufficiently 
corroded,  when  they  will  have  an  increased  absorp- 
tive power.  The  fluoride  can  be  removed  by  irriga- 
tion, prolonged  exposure,  or  chemical  treatment. 

— D.  W. 


XVII.    SUGARS;  STARCHES;  GUMS. 

Raw    sugars;    Deterioration    of    Cuban    in 

storage.     N.  Kopelolf  and  H.  Z.  E.  Perkins.    J. 
Ind.  Kng    C  hem.,  1920,  12,  555—558. 

A  sr.MHEK  of  bags  of  Cuban  raw  sugar  were  ex- 
amined chemically  and  bacteriologil  ally  at  intervals 
during  5J  months,  at  the  end  of  which  period  it  was 
found  that  loss  of  sugar  had  occurred  in  all  owing 
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to  the  action  of  micro-organisms.  In  those  samples 
in  which  initially  the  number  of  micro-organisms 
had  been  high,  deterioration  had  subsequently  been 
rapid,  and  some  of  the  highest  counts  occurred  with 
sugars  having  factors  of  safety  (moisture/ [100— 
polarisation])  less  than  030  (cf.  J.,  1919,  592a). 
It  is  suggested  that  it  may  be  possible  to  predict  the 
keeping  qualities  of  a  sugar  from  the  number  of 
micro-organisms  present;  when  more  than  100  per 
grm.  are  counted,  and  when  the  factor  of  safety 
is  greater  than  02,  subsequent  deterioration  may 
be   expected. — J.   P.   O. 

Carbonatatio/i  of  beet  juices;  Microscopical  inves- 
tigation of  the .    H.  Claassen.    Z.  Ver.  deuts. 

Zuckerind.,  1920,  203—223. 

On  carbonating  a  pure  solution  of  calcium  sacchar- 
ide, it  is  possible  to  obtain  the  calcium  carbonate 
in  a  crystalline  or  partly  crystalline  state;  but  in 
the  case  of  raw  beet  juice  treated  with  milk  of  lime 
under  ordinary  factory  conditions  the  precipitate 
is  almost  entirely  amorphous.  During  the  second 
carbonatation,  however,  that  is,  after  filtering  off 
the  scum  and  passing  in  carbon  dioxide  to  remove 
the  lime  still  in  solution,  the  precipitate  obtained  is 
largely  composed  of  well-formed  crystals,  mostly 
rhombohedral.  From  the  point  of  view  of  ready  fil- 
tration of  beet  carbonatation  scums,  it  is  of  second- 
ary importance  whether  the  calcium  carbonate  be 
in  the  form  of  crystals  or  amorphous  grain,  the 
essential  condition  being  the  even  admixture 'with 
the  adsorbed  colloids  of  a  sufficient  amount  of  cal- 
cium carbonate  to  render  the  mass  porous. — J.  P.  O. 

Beet   syrup;  Production   of  [edible]   ■   in   beet 

sugar  factories.  H.  Claassen.  Ver.  Deuts 
Zuckertech.,  May.  1920.  Chem.-Zeit.,  1920 
44,  443. 

Whilst  in  beet  syrup  factories  proper,  the  juice 
is  extracted  from  the  steamed  beets  by  pressure,  it 
is  possible  to  employ  the  much  less  costly  diffusion 
process,  with  certain  modifications.  The  juice  is 
generally  acidified  with  sulphuric  acid,  but  a 
finer  flavour  is  produced  by  spontaneous  acidifica- 
turn  during  the  diffusion  process,  for  which  purpose 
diffusion  may  be  conducted  very  slowly  or  the 
freshly  charged  slices  may  be  steamed.  The  filtered 
acid  juice  may  be  concentrated  without  excessive 
frothing  by  employing  a  high  vacuum  and  main- 
taining  brisk  ebullition.  A  further  heatino-  e  g  ! 
at  104°— 108°  C,  .is  necessary  to  effect  sufficient  j 
inversion  to  prevent  subsequent  crystallisation.  ; 
When  the  proportion  of  sucrose  has  'been  reduced 
to  not  more  than  P5 — P6  times  the  moisture- 
content,  the  syrup  should  be  cooled  rapidly  to 
prevent  further  inversion.  Syrups  suitable  for 
human  consumption  may  also  be'  similarly  produced 
from  beet  factory  syrups. — J.  H.  L. 

Cane  juice;  Hot  sulphitation  of  limed W   H 

T.  Harloff.  La.  Planter,  1920,  64,  No.  1,  14. 
In  order  to  avoid  the  formation  of  calcium  sulphite 
6cale  on  the  tubes  of  heaters  in  which  limed  juice 
which  has  been  sulphited  in  the  cold  is  raised  to 
50° — 60°  C,  the  following  procedure  is  advised  : 
After  heating  to  80°— 85°  C,  the  raw  juice  is  limed 
and  sulphited  simultaneously,  conditions  being  so 
adjusted  that  the  inflowing  gas  thoroughly  mixes 
the  contents  of  the  tank,  while  the  rate  of  flow 
of  the  milk  of  lime  is  such  that  the  liquid  is  sub- 
stantially neutral  or  only  very  slightly  acid  to 
phenolphthalein  paper.  On  completing  satura- 
tion, the  juice  is  passed  through  the  heaters,  and 
finally  is  allowed  to  settle  as  usual.  In  this  way 
scale  formation  in  the  heater  tubes  is  very  much 
less,  settling  is  more  rapid,  and  the  juice  is' lighter 
in  colour  than  when  the  ordinary  method  is  used. 

—J.  P.  O. 


Invert  sugar;  Determination  of  ■  in  presence 

of  sucrose,  by  Bruhns'  method.    P.  Beversdorfer 
Z.  Ver.  Deuts.  Zuckerind.,  1920,  259—271. 

A  critique  of  Bruhns'  method  (Zentr.  Zuckerind., 
1919,  34,  621)  in  which,  under  prescribed  conditions, 
20  c.c.  of  sugar  solution  is  boiled  with  20  c.c.  of 
Fehling  solution  (Soxhlet's  formula)  and  the  un- 
reduced copper  is  determined  by  treating  the 
cooled  solution  first  with  potassium  thiocyanate  and 
potassium  iodide  and  then  with  acid  and  finally 
titrating  with  thiosulphate  solution,  the  results 
being  interpreted  by  means  of  tables  according  to 
the  amount  of  sucrose  present.  With  fairly  pure 
beet  products,  containing  from  O'Oo  to  1'3%  of 
invert  sugar,  it  gave  results  in  close  agreement 
with  Herzfeld's  method.  The  precise  determina- 
tion of  the  end  point  of  the  titration  required 
considerable  practice,  and  duplicate  determinations 
differed  in  some  cases  by  0'2  c.c.  in  the  volume 
of  thiosulphate  required.  Comparative  determina- 
tions of  reducing  sugar  in  beet  molasses  by  Bruhns', 
Beyersdorfer's,  Schrefeld's,  and  Hiller's  methods, 
showed  occasional  small  differences  between  all, 
which  are  attributed  to  the  presence  of  reducing 
substances  other  than  invert  sugar  in  molasses. 

—J.  H.  L. 

Sucrose.;  Alteration  in  volume  during  the  inversion 

of .    N.  Schoorl.    Z.  TTnters.  Nahr.  Genussm., 

1920,  39,  113—121. 

When  1  mol.  of  sucrose  is  hydrolysed,  the  18  g.  of 
water  required  undergoes  a  contraction  of  69  c.c, 
which  corresponds  with  a  contraction  of  0'5  c.c.  for 
26  g.  of  sucrose  per  100  c.c.  of  solution.  The  extent 
of  the  contraction  varies  sLightly  with  the  catalyst 
used ;  it  is  greatest  with  oxalic  acid  and  invertase 
and  least  with  hydrochloric  acid.  The  relation  of 
the  contraction  to  the  determination  of  sugars  by 
means  of  the  sp.  gr.  is  discussed. — W.  P.  S. 

Maple  products;  Analysis  of .    II.    Composition 

of  maple  syrup  and  of  maple  sugar  sand  and  the 
detection  of  adulteration  of  the  syrup.  J.  F. 
Snell.  Trans.  Roy.  Soc.  Canada,  1919,  13,  [iii.], 
221—231. 

The  average  content  of  calcium  malate  in  washed 
maple  sugar  sand  was  found  to  be  70%,  correspond- 
ing with  55%  of  malic  acid  (cf.  J.,  1911,  980).  In 
samples  received  in  1914  an  average  of  47'4%  of 
malic  acid  was  found.  The  recovery  in  laboratory 
experients  was  75%  of  the  acid  as  shown  by  analysis. 
Adulteration  of  maple  sugar  with  refined  sugar 
leaves  the  sucrose  content  unchanged,  but  reduces 
the  percentages  of  non-sugar  constituents.  Detec- 
tion of  adulteration  is  based  on  the  content  of  one 
or  more  non-sugar  constituents.  The  salts  are  most 
abundant,  and  the  conductivity  method  of  estimat- 
ing these  is  preferred  to  others  except  the  volu- 
metric lead  method  (J.,  1916,  482).  Tables  of 
standard  values  are  given. — J.  R.  P. 

Sucrose;    Biochemical    preparation    of    from 

gentianose.       E.     Bourquelot     and     M.     Bridel. 
Comptes  rend.,  1920,  171,  11—15. 

Esutlsin  freed  from  invertase  decomposes  gentian- 
ose:  giving  dextrose  and  sucrose.  The  sucrose  can 
be  isolated  in  a  pure  crystalline  state  after  convert- 
ing the  dextrose  into  /8-methylglucoside. — W.  G. 

Badium  radiation;  Action  of  on  sucrose  and 

agar.      A.  Fernau.      Biochem.  Zeits.,  1920,  102, 
246—251. 

Sucrose  is  inverted  by  the  action  of  radium  radia- 
tion. Agar  submitted  to  the  same  influence  lique- 
fies with  the  production  of  sugars — most  probably 
galactose  and  arabinose — which  strongly  reduce 
Fehling's  solution.  The  chemical  change  in  both 
cases  is  due  to  the  primarv  action  of  the  radium. 

— S.   S.   Z. 
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[8teffena'   process;]  Method  of  recovering  bypro- 
ducts from    watte  It^uori  [from  ].     (i.    M. 

Bradford  and  J.  E.  Broadhead.   LT.8.P.  1,348,787, 

20.    Appl.,  16.9.18. 

'I'm.  waste  Liquor,  concentrated  to  about  80°  B.  (sp. 

gr.  1*86),  i-  subjected  to  tba  action  of  an  electric 

ourrent  of  sufficient  intensity  to  produce  an  arc  in 

the  Liquid,  whereby  evaporation  and  electrolysis  are 

tnced,   followed  by  complete  combustion.     The 

tile    products    are    recovered    as    well    as    the 

residue,  which  contains  potash. — J.  H.  L. 

XVIII.-FERMENTATION  INDUSTRIES. 

Mm     -.    I    lion  of  different  aeidt  on  the  growth  of 

.    Hettinger  and  Delaval,    Bull.  Assoc,  ('him. 

Boer.,  1980,  :<7,  864  861. 
In  employing  minors  for  the  saccharification  of  dis- 
tillery  mashes  the  starch  is  first  liquefied  either  by 
diastase  or  by  acids  (cf.  J.,  1980,  844a).  In  rice 
mashes  liquefied  by  diastase  without  any  addition  of 
acid,  growth  of  the  mucor  is  loss  than  in  mashes 
treated  with  a  small  quantity  of  hydrochloric,  sul- 
phuric, oxalic,  tartaric,  phosphoric,  succinic,  or 
tie  arid,  equivalent  to  about  5  1.  of  commercial 
hydrochloric  acid  per  1000  kg.  of  grain.  The 
optimum  amount  varies  with  different  ncids,  and 
l-  m  general  greater  the  lower  the  degree  of  ionisa- 
tion  of  the  acid  ;  if  the  optimum  is  exceeded  growth 
i~  more  or  less  inhibited.  Acetic  and  succinic  acids, 
which  are  excretion  products,  act  favourably  on 
growth  at  very  low  concentrations,  but  with  in- 
creasing concentration  they  exert  an  inhibitive 
action  much  greater  than  can  be  accounted  for  by 
their  degree  of  ionisation. — J.  H.  L. 

Yeast  fSaecharomycet  thermantitonum).      H.  von 
Euler  and  I.  Laurin.     Biochem.  Zeits.,  1920,  102, 
25& 
A  strain  of  Sncrharomycrs  thermantitonum  ema- 
nating from  the   Institut  fur  Garungsgewerbe,   in 
Berlin,     was    examined    by    the    authors    for    its 
growth,    fermentation,     and    inversion    capacities. 
They  found  that  the  limits  of  temperature  charac- 
teristic for  this  species  have  altered  after  15  years' 
Cultivation  in  the  laboratory  on  thin  beer  wort.     A 
similar  observation  has  been  previously  made  by  the 
authors  on  a  strain  of  Saccharomyces   thermanti- 
ittn    which   came   from   Jorgensen's    laboratory. 
It  is,  therefore,  concluded  that  the  yeast  during  the 
irs  of  cultivation  in  the  laboratory  adapted  itself 
to  a  lower  temperature. — S.  S.  Z. 

Catalase;  Chemical  kinetics  of .    E.  Yamazaki. 

Sci.  Rep.  T6hoku  Imp.  Univ.,  1920,  9,  59—95. 

The  enzymes  from  Glycin  hispida,  Maxim,  and  from 
the  blood  of  cattle  catalyse  hydrogen  peroxide 
according  to  the  same  laws  as  that  from  Phyllo- 
ttaehyi  mitis,  Riv.  (cf.  J.  1920,  463  a),  but  the 
temperature  coefficients  are  different.  The 
rate  of  decomposition  of  hydrogen  peroxide  by 
catalase  is  reduced  to  zero  by  the  addition  of  2V/1200 
mercuric  chloride,  potassium  cyanide,  hydroxyl- 
amine,  and  phenylhydrazine ;  strong  oxidising 
agents  like  potassium  chlorate,  potassium  nitrate, 
and  potassium  bichromate  retard  the  reaction  very 
much,  whilst  manganous  sulphate,  soluble  starch, 
glvcocoll,  and  sucrose  accelerate  it.       (Cf.  J.C.S., 

g.y—j.  f.  s. 

Urease:  Chemical  kinetics  of  .     E.  Yamazaki. 

B<  i  Rep.  Tohoku  Imp.  Univ.,  1920,  9,  97—136. 
Crease  from  sova  beans  decomposes  urea  in  two 
stages  thus:  C<  K  Ml  ).  -Nil  ( '<>  NH,^(NH,),CO,. 
The  reaction  is  retarded  by  the  addition  of  elec- 
trolytes such  ns  hydrochloric  acid,  silver  sulphate, 
and  mercuric  chloride.     (Cf.  J.  C.  8.,  Aug.) 

—J.  F.  8. 


/.'n:i/m.-  action:  Mechanism  of .    E.  Yamazaki. 

Sci,  Rep    Whoku  Lmp.  Univ.,  1980,  'J.  l.<7 — 142. 
A  m  MhKit  of  hypotheses  of  the  mechanism  of  enzyme 
action  are  discussed.-   .1.  F.  S. 

Wine  analysis.     \V.  Freaenius  and  L.  Griinhut.    Z. 

anal.  (hem..    1980,  59.  49—79. 

Dun. i  noN8  are  given  i<>r  determining  tho  sp.  gr., 
alcohol  content,  and  total  solids  m  the  same  sample 

of  wine,  a  table  is  given  for  correcting  the  s|>.  gr. 
to  15° /4°  0.,  when  the  determination  has  been  made 
at  l7-6°/4°  O.— W.  P.  S. 

.li'. ■tone  mill  butyl  alcohol;  Seed-culturt  methods  in 

the  production  of (<i/  a  fermentation  process. 

II.  B.  Speakman.  J.  lnd.  Eng.  Clem.,  1930,  12, 
■  -I  -587. 
In  the  production  of  acetone  and  butyl  alcohol  by 
Fermentation  (J.,  1919,  166t)  the  acidity  of  the 
mash  rises  for  15  hrs.  and  then  tails  for  the  same 
period,  except  m  the  presence  of  certain  organisms 
which  cause  abnormal  rise  in  the  acidity.  The  seed 
cultures  should  be  transferred  when  the  acidity 
begins  to  fall.  The  seed-culture  plant  is  made  of 
copper;  this  soon  becomes  coated  with  a  black 
deposit,  which  reduces  tho  formation  of  toxic 
metallic  salts.  Laboratory  cultures  are  started 
Iron  tho  products  of  a  fermentation  containing 
maize  residues  and  spores  of  the  bacillus  in  a  tube 
which  has  been  kept  for  3  months  in  a  dry  place. 
Vlaah  contained  in  tubes  constricted  in  the  middle 
is  inoculated  from  this  first  tube,  and  the  tubes 
sealed  at  the  constriction.  After  24  hrs.  the  tubes 
are  opened  and  incubated  at  37°  C,  the  gas 
developed  forming  an  anaerobic  atmosphere.  From 
these  tubes  flasks  of  300  c.c.  of  5%  mash  aro 
inoculated  next  day,  and  larger  quantities  from 
these.  The  period  of  tho  final  fermentation  is 
reduced  by  keeping  the  number  of  generations 
between  the  spore  culture  and  fermentation  as  few 
as  possible.  After  inoculation  of  the  main  mash 
(24,000  galls.)  from  a  seed  tank  (500  galls.),  the 
valves  of  the  vessel  are  closed  until  the  fermentation 
begins,  and  a  slight  pressure  is  then  maintained  De- 
regulating the  flow  of  gas  through  tho  air-valve. 

\j.  A.  1.1 . 

Patents. 
Alcohol;  Manufacture,  of  [from  rice  (trawl. 

ABC.  Rogers  and  C.  H.  Bedford.  E.P.  144,079, 

27.5.19. 
Rice  straw,  with  or  without  rice  husk,  is  steamed, 
preferably  with  superheated  steam,  then  converted 
into  pulp  and  digested  with  diluto  acid,  and  the 
liquid  obtained  is  neutralised  and  fermented.  Tho 
steaming  process  may  be  effected  in  two  stages,  the 
uncondensed  steam  from  the  second  stage  being 
utilised  for  the  preliminary  steaming;  and  during 
the  steaming  process  the  material  may  be  subjected 
to  the  action  of  hvdrochloric  acid  vapour  or  atom- 
ised calcium  hypochlorite  and  chlorine  with  or 
without  hydrochloric  acid.  An  arrangement  of 
plant  is  also  claimed. — J.  H.  L. 

Alcohol-reduced   beer;   Manufacture   of  .     H. 

Heuser       Reissue    14,889,     22.6.20,     of    U.8.P. 

1,302,551,  6.5.19.     Appl.,  3.7.19. 
See  J.,  1919,551a. 

XIXa-FOODS. 

Mai:  •  Pasteurisation  of .  Orla-Jensen.   Milchw. 

Zentr.,  1920,  49,  45—53.    Chem.  Zentr.,  1920,  91, 

ii.,  780. 
The  low  pasteurisation  method  (heating  at  60°— 70° 
C.  for  30  mins.)  is  the  best  for  milk  intended  for 
infants'  food  and  for  cheese  making,  since  the  en- 
symee  are  not  destroved.  Cream  for  butter  making 
should  be  heated  at  95°  C.   for  1  rain,  and  then 
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cooled  rapidly,  whilst  milk  used  as  a  medium  for  the 
culture  of  lactic  acid  bacteria  should  he  pasteurised 
by  heating  at  85°  C.  for  1  hr.  (Cf.  Ayers,  J.,  1916, 
323.)— AV.  P.  S. 

Milk  serum  obtained  by  spontaneous  curdling.    J. 

Grossfeld.     Z.  Unters.   Nahr.  Genussm.,  1920,  39, 

140—145. 
The  serum  obtained  by  allowing  milk  to  curdle 
spontaneously  in  a  closed  vessel  may  be  used  for  all 
the  usual  serum  determinations  which  serve  to 
detect  the  presence  of  added  water  in  the  original 
milk.  The  only  correction  necessary  is  that  for  the 
effect  of  the  acidity  on  the  sp.  gr. ;  for  each  c.c.  of 
iV/10  alkali  solution  required  to  neutralise  10  c.c. 
of  the  serum,  O'OOOll  is  added  to  the  sp.  gr.  found. 

— W.  P.  S. 

Milk;   Influence   of   various   carbohydrates   on   the 

curdling  of  .     E.  Aschenheim  and  G.  Stern. 

Biochem.  Zeits.,  1920,  102,  98—124. 

Mixtures  of  milk  with  water,  oat  jellies,  or  oat- 
meal extracts  were  curdled  with  rennet  under  con- 
ditions resembling  those  prevailing  in  the  stomach. 
The  mixture  with  water  showed  more  consistent 
conditions  of  coagulation  than  the  oat  jelly  and  oat- 
meal extract  mixtures.  The  oat  jelly  mixture  pro- 
duced, however,  a  curd  resembling  more  the  curd 
formed  on  curdling  human  milk  than  the  oatmeal 
extract  mixture.  The  addition  of  sugar  reduced 
these  differences  in  coagulation.  Lactose  influenced 
this  condition  in  a  more  pronounced  manner  than 
"  nutritive  "  sugar  (Nahrzueker)  and  sucrose. 

— s.  s.  z. 

Hydrocyanic  acid  produced  by  beans;  Determina- 
tion of .    A.  Czapski.     Z.  anal.  Chem.,  1920, 

59,  80. 

Less  than  one-half  of  the  free  hydrocyanic  acid 
actually  produced  is  found  in  the  distillate  when 
paraffin  wax  is  added  to  the  distillation  flask  to  pre- 
vent excessive  frothing  of  the  contents  during  dis- 
tillation.—W.  P.  S. 

Proteins;  Chemistry  of  the .     E.  Herzfeld  and 

R.  Klinger.  Biochem.  Zeits.,  1920,  102,  89—98. 
To  obtain  protein  free  from  adhering  impurities, 
such  as  the  products  of  protein  degradation,  fats, 
lipoids,  etc.,  the  clear  extract  from  the  tissues  is 
precipitated  with  5 — 6  vols,  of  90%  alcohol  and 
heated  on  a  boiling-water  bath.  It  is  then  filtered 
or  centrifuged  and  the  residue  is  treated  with  boil- 
ing absolute  alcohol  and  again  with  boiling  ether. 
The  protein  powder  thus  obtained  is  further  ex- 
tracted with  boiling  water  to  remove  albumoses, 
peptones,  and  salts.  For  the  detection  and  esti- 
mation of  the  higher  polypeptides  in  protein  solu- 
tions, the  protein  and  the  higher  polypeptides  are 
precipitated  with  boiling  90%  alcohol,  the  precipi- 
tated fraction  is  extracted  with  boiling  water,  and 
the  nitrogen  is  estimated  in  the  aqueous  extract. 
Using  this  method,  it  was  found  that  all  colloidal 
protein  solutions  contain  appreciable  quantities  of 
albumoses.  100  c.c.  of  human  serum  contains  a 
quantitv  of  albumoses  and  peptones  equivalent  to 
04  g.  of  Witte's  peptone.— S.  S.  Z. 

Beckmann's  process;  Nutritive  value  of  straw  and 

chaff     hydrolysed_    by     .       Replacement     of 

protein  by  urea  in  the  diet  of  growing  animals. 
W.  Voltz.     Biochem.  Zeits.,  1920,  102,  151—228. 

Experiments  on  a  full-grown  sheep  and  three  lambs 
showed  that  urea  could  replace  the  protein  in  the 
metabolism  of  ruminants.  The  urea  is  converted  in 
the  digestive  tract  of  the  animals  into  bacterial 
protein,  of  which  80 — 90%  is  eventually  absorbed  by 
the  system.  The  requisite  carbohydrate  for  the 
synthesis  of  the  protein  can  be  supplied  by  sugar  or 
starch  or  even  to  some  extent  by  cellulose.     Straw 


hydrolysed  by  Beckmann's  process  (J.,  1919,  384  a) 
produces  a  food  of  higher  nutritive  value  than  that 
obtained  by  the  Lehmann  and  Colsmann  process. 

—S.  S.  Z. 

Oil-cake;  Importance  of  as  a  fodder  and,  in 

particular,  the  value,  utilisation,  and  toxicity  of 
beech  nuts.  T.  Sabalitschka.  Ber.  deuts.  Pharm. 
Ges.,  1920,  30,  259—277. 

The  toxic  action  of  beechnut  meal  is  due  to  the 
presence  of  soluble  oxalic  acid  to  the  extent  of 
0'51  % ,  probably  in  the  form  of  potassium  hydrogen 
oxalate,  a  conclusion  which  is  in  full  harmony  with 
the  physiological  symptoms.  The  poison  may  be  re- 
moved by  extracting  the  cake  with  about  five  times 
its  weight  of  cold  water  during  several  hours;  the 
residue  is  still  a  valuable  fodder,  but  should  not  be 
preserved,  as  it  is  particularly  liable  to  attack  bv 
fungi.— H.  W. 

Rhubarb   juice.        J.    Angerhausen.        Z.    Unters. 

Nahr.  Genussm.,  1920,  39,  122—130. 
Analysis  of  four  samples  of  rhubarb  (stalk)  juice 
are  recorded  :— Sp.  gr.,  1-0187— 10237  ;  total  solids, 
3-69 — 4-96;  total  sugar  (as  invert  sugar),  121— 208; 
ash,  062— 077;  oxalic  acid,  023— 0"32;  citric  acid, 
008— 024;  malic  acid,  20%  ;  free  acidity  (c.c.  N [1 
acid),  26'5 — 29'6.  Free  oxalic  acid  is  not  present  in 
the  juice.  The  free  acidity  decreases  when  the 
juice  is  fermented,  and  the  whole  of  the  combined 
oxalic  acid  may  be  removed  by  suitable  treatment 
with  calcium  carbonate. — W.  P.  S. 

Agar  and  radium  radiation.     Fernau.     See  XVII. 

Patent. 

Yeast ;  Manufacture  of  foods  or  stimulants  for  pro- 
moting  the   growth  of  ■  after  the  yeast  has 

been  mixed  with  other  ingredients  into  the  form 
of  dough.  W.  A.  and  E.  W.  Geere.  E.  P. 
143,938,  4.8.17. 

A  yeast  food  consists  of  a  dry  mixture  of  cereal 
germs  which  have  not  previously  been  heated,  cereal 
meal,  starch,  ammonium  carbonate,  and  a  phos- 
phate.— J.  H.  L. 

XIXb.- WATER  PURIFICATION; 
SANITATION. 

Carbon  dioxide;  Determination  of  in  moor 

land  waters.  V.  Rodt.  Chem.-Zeit.,  1920,  44, 
469. 

The  presence  of  free  weak  organic  acids  and  of 
their  salts  in  moorland  waters  interferes  with  the 
determination  of  the  free  and  bicarbonate  carbon 
dioxide.  In  many  cases  where  the  solvent  action  of 
the  water  on  limestone  is  required  Heyer's  method 
(Gesundheitsing.,  1912,  35,  669)  is  applicable.  The 
water  is  shaken  at  intervals  for  3  days  in  a  closed 
flask  with  powdered  marble,  and  an  aliquot  portion 
then  titrated  with  N/10  acid,  with  methyl  orange 
as  indicator.  The  results  are  expressed  in  mg.  CaO 
per  1.  The  difference  between  the  results  of  titra- 
tion of  the  water  before  and  after  the  treatment 
with  marble  gives  the  amount  of  CaC03  dissolved. 
(Cf.  J.C.S.,  Aug.)— C.  A.  M. 

Sewage;  Purification  of by  activated  sludges. 

R.  Cambier.  Comptes  rend.,  1920,  171,  57—60. 
The  ferrous  sulphide  normally  present,  or 
artificially  introduced,  into  sludges,  appears  to  be 
an  important  factor  in  the  purifying  and  nitrifying 
action  of  these  sludges  on  sewage.  It  is  frequently 
noticed  that  when  such  sludges  lose  their  activity  a 
reddish  colour  due  to  ferric  hydroxide  is  apparent. 
All  the  causes  which  tend  to  destroy  the  ferrous 
sulphide  or  modify  its  physical  state  equally  tend  to 
destroy  the  activity  of  the  sludge.  It  was  found 
that  sludges  which  had  become  practically  inactive 
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ooulil    be    ro-ai  tivatcd    by    the    addition    either    of 

ferrous  sulphide  or  of  an  eqnimoleeular  proportion 

of    solution-    ol     ferrODJ    sulphate    and    animoniuin 

tnlphide.-    W.  G. 

Kloroethyl  sulphide;  Turic  action  of  .      L. 

il     Mngne,  and   I..  PlantefaL     Coi 
rend..  1990,  170.  1696     1638. 
DlCHLOBOITHYl    Sulphide    acts   as   a   general   poison. 

It-  action  on  the  various  parts  of  the  organism  are 
I  *  d.     YV.  G. 

Pati  N  i  8. 
vicide  and  insecticide.    I.   Cheeseman,    I ".S.P. 
1,848,034,  8.6.20.    Appl.,  8.8.19. 

Tut:  product  contains  barium  hydroxide  and  hydro- 
sulphide    mixed   with    another    alkaline-earth    base. 

—J.    11.    L. 

■  ml  other  impure  liquids;  Aeration  of . 

ii.  Btott  and  B.   It.  Jones.       rj.S.P.   1,848,797, 

1  -..<:  -jn.     Appl..  91.6.19. 

B.P    183,799  of  1918;  this  J..  1919,  961a. 

PolysuIpAirfs    solutions    [insecticides'];    Method    of 
treating .     B.  ('.   Bolton,  Assr.  to  Sherwin- 
Williams  Co.     Reissue  I  [J.8.P 
1,954,908,  99.1.18.     Appl.,  6.12.19. 
1  118,  198  * 

XX.-ORGANIC   PRODUCTS;    MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Albumins    and    antitoxin*;     Behaviour    of    

towards  the  electric  current  and  isolation  of  pure 
antitoxic  albumin  from  diphtheric  strum  by  the 
electro-osmotic   method.      \Y.   (J.    Rnppcl.      Ber. 
deuts.  pharm.  Gcs.,  1920,  30,  311—328. 
Purs  antitoxic  albumin  can  be  obtained  from  diph- 
theric serum  hy  subjecting  the  latter  in  a  divided 
cell  I  the  central  portion  of  which  contains  the  serum 
and  is  separated  from  the  outer  portions  which  con- 
tain the  electrodes  and  pure  water  by  suitable  semi- 
permeable membranes)  to  the  action  of  an  electric 
current.     Electrolytic  impurities  aro  thereby  first 
removed,   after   which   euglubtilin   is   precipitated; 
from  the  filtered  solution  the  paraglobulin  and  albu- 
min can  be  further  separated  by  utilising  the  fact 
that   the  latter   is   more   highly   charged   than   the 
former,  and,  in  consequence,  has  a  greater  rate  of 
migration.     The  antitoxin  is  mainly  combined  with 
paraglobulin.     (C'A  J.C.S.,  Aug.).— H.  AV. 

'alis  trace*  ;  Valuation  of .  G.  Joachimoglu. 

Arch.  Exp.  Path.  Pharm.,  1920,  86,  307—342. 
The  potency  of  extracts  from  digitalis  leaves  pre- 
pared in  various  ways  was  studied.  Extraction 
with  absolute  alcohol  in  a  Soxhlet  apparatus  yielded 
the  most  potent  preparation.  By  extracting  the 
leaves  first  with  water  and  then  with  50%  alcohol 
the  extract  had  only  00%  of  the  potency  of  the  ab- 
solute alcohol  extract.  Tinctures  prepared  accord- 
ing to  the  formula  of  the  German  pharmacopoeia 
contained  only  75%  of  the  active  principle,  while 
tinctures  prepared  by  percolation  according  to  the 
American  pharmacopoeia  were  more  active.  Chloro- 
form extracted  only  one-third  of  the  glucoside.  Ex- 
traction with  benzene  and  subsequent  extraction 
with  absolute  alcohol  yielded  70%  of  the  active  prin- 
ciple. Acetone  extracted  the  glucoside  extremely 
slowly.  The  minimum  lethal  dose  per  gram  of  frog 
was  used  as  the  unit  in  this  investigation. — S.  S.  Z. 

l>ulrin   (p-phenetoleurea) ;  Alteration   in   the   taste 

of    the    sweetening    agent    as    a    result    of 

chemical  change.  H.  Thorns  and  K.  Xettesheim. 
Ber.  deuts.  pharm.  Ges.,  1920,  30,  227—250. 

j>-Piikm  toi.1  i  i;n  loses  its  sweetening  power  when 

snbstitnenta     are     introduced      into     the     benzene 

nucleus.     (Cf.  J.C.S.,  Aug.)— H.  W. 


pit  7i/iuti/;i/ii  hi// ii  nil,-  Sweetening  /»•»■.  r  of  deriva- 

i  .»/ .    F.  Boedecker  and  15.  Bosenbusch. 

Iter,  dents,  pharm.  Ges.,  1990,  mi.  86]  368. 
Attkmits  to  obtain  a  sweetening  agent  analogous 
to  dulein  (p-phenetolearea)  but  possessing  greater 
sweetening  power  and  greater  solubility  in  water 
were  unsuccessful.  Hydroxy-p-ethoxyphenyhirea, 
HOCH.CB   OC  II,  Ml  CONE  .    m.p.     160°    C, 

is  more  soluble  m  water  than  dulein,  but 
is  less  sweet  and  has  also  a  bitter  after-taste; 
dihvdroNV  -  />  -  propowphetn  lurca,        ('II   ((HI)  CM 

(OH)CE  0  C  il,  Ml  CONB  ,  m.p.  156°— 167  (  . 
has  no  sweet  taste.    (C/.  J.C.S.,  Aug.)     II.  W. 

Binary  solutions;   Influence  of  substitution    in   the 

components  on  the  sauiiioriufli  in .    XAIII. 

Binary     system     anfipi/rine-bsfi  oic     acid.       R. 

Kremann  and  H.  Markbl.     Monatsh.  (.'hem.,  1920, 

41,  1—4. 
Antityhink  and  benzoic  acid  when  melted  together 
form  a  single  e<|uiniolocular  compound,  m.p.  66°  C. 
This  compound  forms  eutecties  with  antipyrine  con- 
taining 68'6  of  antipyrine  at  59"5°  C,  and  with 
benzoic  acid  containing  50'5%  of  antipyrine  at 
595°.-  .1.  P.  S. 

Oxalic    acid    and    lactic    acii! ;    Detection    of   

.  tatty  thru-  differentiation  from  tartaric  tu  id. 

k.  Brauer.    C'hom.-Zcit.,  1920,44,491. 

Oxalic  acid  gives  a  bright  violet  coloration  when 
heated  with  concentrated  sulphuric  acid  and  resor- 
einol;  under  similar  conditions  lactic  acid  and  tar- 
taric acid  give  red  colorations.  Heating  with 
resorcinol  and  dilute  sulphuric  acid  (1:1,  or  even 
iker  concentration)  serves  to  distinguish  lactic 
aeid  from  tartaric  and  oxalic  acids;  the  colorations 
obtained  with  this  test  are: — lactic  acid,  red; 
oxalic  aeid,  green;  tartaric  acid,  yellow. — W.  P.  S. 

Nitroform;  Estimation  of  by  potassium  per- 

manganate.  P.  V.  McKie.  Chem.  Soc.  Trans., 
1920,  117,  646—648. 
NiTiioFortM  may  be  accurately  estimated,  even  in 
presence  of  nitric  and  nitrous  acids,  by  titration 
with  permanganate  in  acid  solution  according  to 
the  equation:  CH(NO.),  +  202  +  H,0  =  CO,+3HNO,. 
The  nitroform  solution  is  added  to  a  known  excess 
of  iV/10  permanganate  acidified  with  sulphuric 
acid,  the  mixture  is  heated  to  30°  C.,  and  after 
remaining  1  min.  at  that  temperature  potassium 
iodide  is  added  and  the  liberated  iodine  titrated 
with  thiosulphate.  In  nitration  products  the 
nitrous  acid  must  be  destroyed  by  boiling  for  about 
1  min.  with  ammonium  nitrate,  the  solution  being 
then  cooled  to  30°  C.  and  titrated  as  above.  As  an 
alternative  the  nitroform  may  be  distilled  in  a  cur- 
rent of  steam  from  the  product  alter  treatment 
with  ammonium  nitrate  (30  mins.  distillation  re- 
quired) and  the  distillate  titrated. — G.  F.  M. 

Charcoal;  Beat  "I  adsorption  "I  vapours  on . 

A.  B.  Lamb  and  A.  S.  Coolidge.    J.  Amer.  Chem. 

Soc,  1920,  42,  1146—1170. 
The  heat  of  adsorption  of  carbon  tetrachloride, 
ether,  chloroform,  ethyl  formate,  carbon  bisulphide, 
methyl  alcohol,  ethyl  chloride,  ethyl  bromide,  ethyl 
iodide,  benzene,  and  ethyl  alcohol  by  charcoal  at 
0°  C.  is  represented  by  the  equation  h  ^mx",  where 
h  is  the  heat  of  adsorption  per  normal  c.c,  x  the 
number  of  c.c.  adsorbed,  and  m  and  n  characteristic 
constants.  The  molecular  heats  of  adsorption  are 
nearly  alike  in  all  cases,  the  extremes  being 
120  cals.  (ethyl  chloride)  and  15'5  cals.  (carbon 
tetrachloride),  and  the  values  are  the  same  with 
i  barcoals  of  diffen  ol  adsorpl  i\  e  actii  ity.  The  net 
heats  of  adsorption  per  c.c.  of  liquid  are  practically 
identical  in  all  cases.  Vapours  containing  halogens 
appear  to  react  with  the  charcoal  when  warmed, 
BO  as  to  decrease  the  heat  evolved  by  any  subsequent 
adsorption. — J.  F.  S. 
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Methyl  alcohol;  Determination  of  -— ;£•  ^|n" 
uschka  and  L.   Wolf.     Pharm.   Zentralh.,   1920, 
61,  361—366. 
A  suitable  quantity  of  the  alcohol  is  placed  in  a 
cylindrical   glass  bulb  of   about   150  c  c.   capacity 
provided   with   a   sealed-in   tube    reaching   to   the 
bottom,  and  an  exit  tube;  30%  sulphuric  acid  and 
an    excess    of    potassium    bichromate    solution    are 
added,  the  ends  of  the  two  tubes  are  drawn  out  to 
capillaries  and  sealed,  and  the  bulb  is  immersed  in 
boiling  water  for  one  hour.     After  cooling  the  exit 
tube  is  connected  with  a  calcium  chloride  tube  and 
a    weighed    potash    bulb,    the    capillary    point    is 
broken"  and  the  carbon  dioxide  formed  absorbed  in 
the  potash  bulb.     The  capillary  point  on  the  other 
tube  is  broken  after  connexion  with  an  apparatus 
supplying  a  current  of  air  free  from  carbon  dioxide 
When  alfthe  carbon  dioxide  has  been  collected  the 
excess  of  bichromate  is  titrated      The 'amount  0f 
methyl  alcohol  present  is  calculated  either  from  the 
weight  of  carbon  dioxide  found  or  the  amount  of 
oxygen   required   for   the   oxidation.     The  method 
may  be  used  for  the  determination  of  methyl  and 
eThvl  alcohols  in  mixtures  of  the  same      The  acetic 
acid    resulting    from    the    oxidation    of    the    ethyl 
alcohol     is     retained     by     the     solution     and     by 
the  calcium  chloride  tube  during  the  absorption  of 
the  carbon  dioxide,  and  does  not  enter  the  potash 
bulb      Since  0-8%    of  the  ethyl  alcohol  present  is 
invariably  oxidised  to  carbon  dioxide,  a  correspond- 
in^    allowance   must   be   made    in    calculating   the 
quantity   of    methyl    alcohol.    The    methyl   alcohol 
produced  by  the  hydrolysis  of  cocaine  may  be  deter- 
mined by  the  method. — W.  P.  S. 

See  also  pages  (a)  543,  Adsorption  by  charcoal 
(Pickles).  550,  Cod-liver  oil  (De  Kf,dt\  %%'' 
Dichloroethyl  sulphide  (Mayer  and  others)  558 
Conductometric  titrations  (Kolthoff).  559,  Benzoic 
acid  etc.  (Guerbet). 

Patent 

Dimethylbutadiene ;  Manufacture  of  ■— . •  Far- 
benfabr.  vorm.  F.  Bayer  und  Co.  G.P.  319,50o, 
2.9.16. 
Pinacone  chlorhydrin  is  treated  with  compounds 
which  will  combine  with  hydrochloric  acid  but  do 
not  contain  hydroxyl  groups,  e.g.,  ammonia  or 
organic  bases.  A  mixture  of  water  and  dimethyl- 
butadiene  is  obtained  by  distilling  a  mixture  of 
pinacone  chlorhydrin  and  dimethylanihne  between 
60°  and  80°  C— D.  W. 

XXI.-PH0T0GRAPHIC  MATERIALS  AMD 
PROCESSES. 

Colloidal  silver;  Formation  of  — -  in  photographic 
developers  and  means  of  avoiding  it.  Li.  L,obel. 
Bull.  Soc.  Franc.  Phot.,  1920,  7,  21—22. 
In  using  developing  solutions  containing  sodium 
sulphite  small  quantities  of  silver  bromide  pass  into 
solution.  This  occurs,  in  general,  more  easily  with 
papers  than  with  plates,  since  the  bromide  is  in  a 
finer  state  of  division,  and  more  easily  with  deve- 
lopers having  a  low  content  of  alkali  carbonate  in 
proportion  to  the  sulphite.  The  dissolved  silver 
salt  is  reduced  by  the  developer,  and  part  of  the 
reduced  silver  is  deposited  on  the  dishes,  etc.,  and 
part  remains  in  colloidal  solution.  Continued  use 
of  the  developer  tends  to  the  production  of  dichroic 
fog  by  deposition  of  the  colloidal  silver  in  the  body 
of  the  film,  and  solutions  still  having  considerable 
developing  power  may  be  rendered  useless  on  this 
account.  Ordinary  filtering  methods  will  not  hold 
back  the  colloidal  silver.  If,  however  about  20 /„ 
of  sodium  sulphate  is  added  the  colloidal  silver  is 
coagulated  and  deposited;  its  formation  is  also  pre- 


vented by  the  addition  of  the  same  salt  to  a  new 

developer. — B.  V.  S. 

Cyanine  dyes.     Mills  and  Wishart.     See  IV. 

XXII.-EXPLOSIVES ;  MATCHES. 

Nitric  esters  [cordite];  Decomposition  of  — —  by 
lime.    T.  M.  Lowry,  K.  C.  Browning,  and  J.Jl . 
Farmery.     Chem.   Soc.   Trans.,   1920,   117,  5o2— 
561. 
Hydrolysis  or  saponification  of  the  normal  type  is 
not  the  predominant  action  when  cordite  is  decom- 
posed by  lime  in  the  presence  of   pyridine.      Iwo 
partly   denitrated   nitrocellulose     of    approximate 
formulae  C12HI808(N03)2   and  C.H   0,<NO.)      wore 
obtained  as  by-products  of  incomplete  decomposi- 
tion, but  no  cellulose  was  obtained  when  the  decom- 
position   was    carried    to    completion.     Traces ,    of 
glycerol    were    detected    only    when    a    very    large 
eVcess  of  pyridine  was  used,   and  these  were     ke- 
wTse  the  only  conditions  in  which  a  clean  crystalline 
calcium     nitrate     was     obtained.      After     calcium 
oxalate    nitrate,  and  nitrite,  the  calcium  salts  of 
hydrox;pyruvic'acid    and    dihydroxybutyr.c    acid 
appeared   to   be   the   most   important   products   of 
decomposition,  the  former  being  present  in  every 
case  where  the  products  were  reported  to  have  a 
toxic  action  on  plants.     It  is  suggested  that  the 
main  action  is  a  decomposition  of  the .nitric :  esters 
Into  ketones  or  aldehydes  and  a  nitrite,  instead  of 
hydrolysis  into  an  alcohol  and  nitncjicid^    M 

Cellulose  solutions.    Gibson  and  others.    See  V. 
Pyroxylin  solutions.    Higgins  and  Pitman.    See  V. 


XXHI.-ANALYSIS. 

Viscosimeter;  Falling  sphere  %W.  H.  Gibson 

and  L.  M.  Jacobs.  Chem.  Soc.  Trans.,  19JU,  iw, 
473—478. 
A  tube  29  cm.  long  and  2  cm.  internal  diam.  is 
arranged  vertically  in  a  bath  provided  with  a 
stTrrefand  thermometer.  The  tube  is  divided  into 
three  5  cm.  lengths  for  measurement  of  the  time  ot 
fall  and  a  further  5  cm.  above  for  the  sphere  to 
acquire  uniform  velocity.  The  sphere  is  a  steel  ball 
0  15  cm  dam.,  as  used  for  ball-bearings,  and  it  is 
introduced  into  the  viscosimeter  tube  by  means  o 
a  short  length  of  glass  tubing,  3  mm  diam  faxed 
Sy  means  of  a  rubber  stopper  and  adjusted  to  dp 
3  cm.  below  the  surface  of  the  liquid.  The  theory 
of  the  falling  sphere  viscosimeter  is  briefly  dis- 
cussed and  the  following  equation  expressing  vis- 
cosity  is  developed  :i+33j.M) 

where  T  is  the  time  of  fall  through  a  length,  S, 
r  is  the  radius  and.,  the  density  o  the  s phere  «, 
the  density  of  the  liquid,  x  the  ratio  of  the  radius 
of  the  sphere  to  that  of  the  viscosimeter  tube    and 

^nations  for  other  substances  simply  resolve  them- 
selves  into  determinations  of  s,  <r  and  T.  r ^oi -castor 
oH  at  20°  C.  the  value  ,=9888  was  tound  by  th« 
method,  a  figure  in  close  agreement  with  Kahlbaum 
and  Raber's  value.— G.  F.  M. 

Conductometric  titrations  in ,.  ne/tr^a^2 
analmis  III.  Titration  of  combined  weak  actas 
rS  in  salts.  IVisplacei^t  curve^  I.  M. 
Kolthoff.  Z.  anorg.  Chem.,  1920,  111,  9/     luo. 

The  quantity  of  a  weak  acid  or  base  combined  as  a 
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salt  may  be  estimated  by  titration  with  a  strong 
base  or  acid  respectively,  using  the  electrical  con- 
ductivity as  indicator.  On  adding  a  strong  acid, 
.•.ay  hydrochloric  acid,  t.i  the  sail  "t  ■  weak  acid, 
the  conductivity  of  the  solution  changes  very  little 
until  all  the  weak  acid  has  been  liberated,  but  the 

lirst  drop  "l  Strong  acid  in  BXCeSS  causes  ;i  great 
increase  111  thi'  conductivity.  Un  plotting  the  con- 
ductivity against  the  number  of  c.c  ad  standard 
acid  a  sharp  break  will  be  found,  which  represents 
the  point  "t  equivalence.  The  method  is  round  to 
work  well  in  all  cases  where  alter  displacement  of 
~.ti  nt  the  weak  acid  the  conductivity  lias  not  in- 
■  I  more  than  1  Examples  are  given  of  tho 
titration  of  sodium  acetate  and  sodium  Formate, 
and  for  weak  bases  ammonium  chloride.     In  the 

case  nl   the  dibasic  acids   111  Sodium  oxalate,  sodium 

tartrate,  and  sodium  citrate  equally  good  results 
may  be  obtained  if  in  the  two  last-named  cases  an 

equal  volume  of  alcohol  is  added  to  the  solution 
before  titration.— J.  i'.  S. 

ie  add;  heaction  of based  on  its  dia:oti- 

n.    Application  to  the  toxicological  detection 

0/  <ifropine,  cocaine  and  stovatne.    M.  Gucrbct. 

Oomptes  rend.,  1920,  171,  40—41. 
Tin:  method  consists  in  nitrating  the  benzoic  acid, 
reducing  the  mixed  nitrobenzoic  acids,  diazotising 
the  aminobenaoic  acids,  and  coupling  the  diazo  com- 
pounds with  /J-naphthol  to  form  an  orange-red  mix- 
ture of  azo  dyes.  It  is  equally  applicable  to  sub- 
Rancee  BUcfa  as  cocaine  or  stovaine,  which  contain 
a  benzoyl  group,  or  atropine,  which  on  oxidation 
yields  benzoic  acid.  The  test  may  be  carried  out 
in  a  few  minutes  on  a  watch-glass  with  00001  g.  of 
material  without  isolating  or  purifying  the  inter- 
mediate products.  For  toxicological  work  the  test 
mav  be  applied  to  extracts  of  organs  prepared  by 
StaV  method.    <Cf.  J.C.S.,  Aug.)— W.  G. 

See  also  pages  (a)  538,  Coal  analysis  (Sinnatt); 
Volatile    matter    in   run/    (Sinnatt   and   Grounds). 

541,  Pyroxylin   solutions   (Higgins   and    Pitman). 

542,  Sulphuric  acid  (Scheringa).  543,  Mercuric 
.filts  (Joubois  and  Bouvier);  Helium  anil  hydrogen 

M  Lennan  and  Elworthy) ;  Helium  in  gases 
(Murray).  546,  Optical  glass  (von  Bichowsky). 
548,  Photphorut  in  bronzes  (Bertiaux).  550,  Cod- 
liver  oil  (De  Kadti.  568,  Calcium  cyanamide 
(Marqueyrol  and  others).  554,  Invert  suaar 
fBeyersdorf  er) ;  Sucrose  (Schoorl).  555,  Wine 
(Freseiiius  and  Grunhut).  550.  .1/i//;  serum  (Gross- 
bld);  Hydrocyanic  add  (Czapski);  Carbon  dioxide 
ffiodt).  557,  Vigitalis  leaves  (Joachinioglu) ; 
.  lactic,  ami  tartaric  acids  (Brauer) ;  Sitiu- 
VfcKie).  558,  Methyl  alcohol  (Heiduschka 
and  Wolf). 


Patent  List. 

The  dates  given  in  this  list  are,  in  the  case  of  Applica- 
tions for  Patents,  those  of  application,  and  in  the  case  of 
Complete  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specification*  thus  advertised  as  accepted  are  open  to  in- 
spection at  the  Patent  Office  immediately,  and  to  opposi- 
tion within  two  months  of  the  date  given. 


I.— GENERAL;  PLANT;  MACHINERY. 

Applications. 

Adam.     Apparatus   for   catalytic  etc.    reactions. 

8.     July   1  I. 
Adler  and    Kniipflmacher.        Purification  etc.   of 

S  21 .847— 8.       July  21.       (Austria,  12.4  and 

.8.1 

Aymard.     Method  of  filtering.     21,405.     July  15. 
Babcmk.       Evaporators.      20,513—4.      July    10. 
(U.S.,  14.4.17.) 

Berkerson,  Ltd.,  and  Wade.  Recovery  or 
separation  of  colloidal  matter  from  liquids.  21,363. 
July  15. 


Boraykowaki,    81,460.    8u  V. 
Chenord.    Separation  of  liquids  from  gases  etc. 
90,647.    July  10.    (Ft.,  94.13.18.) 

Danhai.lt.         Filters      for      gases.         90,696      and 

90.631.    July  It).    (G*r.,  96.10  and  85.2.18.) 

Deutsche  Maschinanfabrik  A.-G.  Apparatus  for 
separating  solids  from  gases  etc.  2(1. 033  and 
90,985.     July   10  and   12.     (tier.,  8.1S  and   12.6.18.) 

Deutsche  Maschinenfabrik  A.-(i.  Removing  dnst 
from  Biters  in  dry  gas  purifying  plants.  20,630. 
July  10.    (Ger.,  9.19.18.) 

Head,   Wrightson  and  Co.,  and  others.     21.71)7. 

S«a  x. 

Beylandt  Gee.  Liquefaction  of  gases.  20,986 — 7, 
90,989.    July  12.    (Ger..  27.8.17,  8.5.19,  1.12.16.) 

Herman.  Compressed  gases,  and  compositions 
containing  same.    21,015.    July  12. 

Bevlandt  Gee.  Developing  gas  under  pressure 
from  liquid  gases.    90,980,  July  12.    (Ger.,  27.8.17.) 

Lecesne.  Colcining-furnaces.  20,458.  July  10. 
(Fr.,  3.4.19.) 

Lloyd.  Lubricants  for  internal-combustion 
engines.    21,220.    July  14. 

-Metallatum  ties.  Atomising  fusible  materials. 
20,599.     July  10.     (Ger.,  5.2.18.) 

Metcalfe.  Continuous  tunnel  kilns.  20,612. 
July  10. 

Pfeill'er.  Air-heater  for  drying  plants.  20,689. 
July  10.     (Ger.,  7.2.19.) 

Ransford  (Aluminium  Welding  Works).  Rectify- 
ing columns  for  stills.    21,039.    July  12. 

Robson.    Drying  appartus.    21,703.    July  19. 

Rohn.  Liquefaction  of  gases.  20,988.  July  12. 
(Ger.,  27.8.16.) 

Rohn.  Vessels  for  conveying  and  storing  liquefied 
gases.     20,991.     July  12.  "(Ger.,  27.8.16.) 

Rummel.  Preventing  incrustation  in  boilers  etc. 
20,602.    July  10.    (Ger.,  24.4.18.) 

Seaman.  Refrigerants  and  refrigeration. 
20,690-1,  20,693-4.  July  10.  (U.S.,  5.2  and 
27.5.18.) 

Soc.  Anon.  Fours  Speciaux.  Distilling  mineral 
and  organic  substances.  20,596.  July  10.  (Belg., 
30.6.19.) 

Wade  (Sprengluft  Ges.).  Producing  vacuum  by 
means  of  charcoal.    21,408.    July  15. 

Wtister.  Filters.  20,888.  July  12.  (Ger., 
16.3.18.) 

Complete  Specifications  Accepted. 

8424  (1919).  Duvieusart.  Exchanging  the  heat 
of  liquids.     (146,579.)    July  21. 

8557  (1919).  Soc.  Chim.  Usines  du  Rhone. 
Carrying  out  chemical  reactions  by  catalysis. 
(126,279.)    July  21. 

9379  (1919).  Simon  and  Simon.  Rotary-cylinder 
drying  machines.     (146,635.)    July  21. 

10,064  (1919).  Pedersen.  Separating  liquid  mix- 
tures or  emulsions.     (125,984.)     July  28. 

18,718  (1919).  Jackson  (Grimso'n-Russell  Co.). 
Evaporators.     (146,730.)     July  21. 

21,558  (1919).  Krause.  Evaporating  liquids. 
(132,256.)    July  28. 

21.694  (1919).  Allsop  and  Sibson.  Drying 
machines.    (146,744.)    July  21. 

28,071  (1919).  Bigot.  Tu'nnel  furnaces.  (147,391.) 
July  28. 

II.— FUEL;      GAS;      MINERAL      OILS      AND 

WAXES;    DESTHUCTIVE    DISTILLATION; 

HEATING;  LIGHTING. 

Applications. 

Armstrong.  Manufacture  of  briquettes.  20,887. 
July  12. 

Ashcroft.  Synthetic  manufacture  of  waxes,  oils, 
and  /or  spirits  of  the  petroleum  and  coal  tar  series. 
21.728.    July  20. 

Benson.  Removing  reaction  products  from 
hydrocarbon  substances.     20,646.     July  10. 
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liquid     or     soluble 
2(1,383.      July  10. 


Bergius.       Manufacture     of 
organic  compounds  from  coal. 

(   Bibby.  '  Drying  coal  etc.     21,837.    July  21. 

Birkholz.    "Production  of  illuminating  gas  from 

coal.    20,658.    July  10.    (Switz     22.10  15.) 
Colmer.     Coal  substitute,    21,002      July  12 
Dessy.       Furnaces  for  distilling  fuels.       JU,o.^. 

^Deutsche  Erdbl  A.-G.  Converting  hydrocarbons 
into  fatty  acids.    20,715.    July  10.    (Ger.,  12.7.19.) 

Deutsche  Erdbl  A.-G.  Separating  solid  and  liquid 
hydrocarbons.     21,906.     July  21      (Ger.,  31.7.19.) 

Franke.       Manufacture   of  dry   peat.       21,2bb. 

Varrow  and  Nielsen.  Appartus  for  destructive 
distillation  of  carbonaceous  material  etc.       21,oo8. 

Head',  Wrightson  and  Co.,  and  others.     21,797. 

Hennebutte.  Vertical  retort.  20,777.  July  10. 
(Fr.,   12.3.18.)  „  ,  .    .        ., 

Lloyd.        Manufacture   of   coal   etc.   briquettes. 

20,533.     July  10. 

Lloyd.    21,220.    Seel. 

Maclaurin,  and  Scottish  Bye-Products.  Ltd. 
Manufacture  of  lubricating  greases.  22,136. 
July  24.  ,  .      .  ,        ,    _  ' 

Morgan     and  Thermal   Industrial   and  Chemical 
Research  Co.    Distillation  of  oils.    21,903.    July  21. 
Pintsch  A.-G.    Gas-producers.    20,577.    July  10. 
(Ger.,  18.5.18.)  . 

Riedel.  Recovery  of  nitrogen  compounds  trom 
coal  etc.    20,603.    July  10.     (Ger.,  8.11.15.) 

Riedel.  Manufacture  of  coke  for  blast  fur- 
naces.   20,605.    July  10.    (Ger.,  3.1.16) 

Riedel  Recovery  of  ammonium  chloride  trom 
fuel.      20,606.      July   10.      (Ger      29.2.16.) 

Riedel.  Recovery  of  nitrogen  from  tuel.  20,oU<-8. 
July  10.    (Ger.,  29.2.16,  16.7.17.) 
Riedel.     20,922.    See  XVI. 

Scherk  Fractional  distillation  of  poor  fuels. 
20,570.     July  10.     (Ger.,  26.10.18.) 

Soc   Anon.  Fours  Speciaux.    20,596.    See  I. 
Sudfeldt  und  Co.     20,584.    See  III. 

Complete  Specifications  Accepted. 
15,568  (1918).     Leamon.    Treating  gases  contain- 
ing hydrogen  -sulphide.     (120,554.)     July  21. 

5814  (1919).     Macdonald  and  Macdonald.     Mak- 
ing hydrocarbon  gas.     (146,560.)    July  21. 
8708  (1919).    Naito.    See  XXIII. 
9756     (1919).       Olsson.       Treatment     of     peat. 
(147,286.)    July  28. 

9768  (1919).  Smith.  Furnace  retorts.  (132,487.) 
July  28. 

10  883  (1919).    Beswick  and  Rambush.     Destruc- 
tive distillation  of  solid  fuels.     (147,311.)     July  28. 
18,162  (1919).    Wade  (Standard  Oil  Co.).     Manu- 
facture of  liquid  fuel  from  petroleum.     (147,353.) 

JU'-V    28-  J    T5 

20,157  (1919).  Skinmngrove  Iron  Co.,  and  Uury. 
Recovery  of  products  from  gases  evolved  in  the 
destructive  distillation  of  coal,  shale,  etc. 
(147,360.)    July  28. 

III.— TAR   AND   TAR  PRODUCTS. 

Applications. 

Ashcrof t.    21 ,728.    See  II. 

Benson.    20,646.    See  II.  ,  ,    ,„ 

Falk.  Manufacture  of  tar.  20,609.  July  10. 
(Ger.,   10.12.17.)  xt 

Morgan  and  others.     21.903.     See  II. 

Seidenschnur.  Extraction  of  paraffin  from  tar 
etc.    22,143.    July  24. 

Sudfeldt  u.  Co.  Obtaining  salts  of  sulpho-acids 
and  alkyl-sulphuric  acids  from  acid  resins.  20,584. 
July  10.     (Ger.,  14.3.19.)  .,     r 

Sudfeldt  u.  Co.  Obtaining  sulpho-acids  from 
brown  coal-tar  oils.   20,585.  July  10.   (Ger.,  14.3.19.) 


Tetralin     Ges.       20,353,     20,366,     and     20,751. 
See  XX. 

IV.— COLOURING  MATTERS  AND  DYES. 
Applications. 

Arnot.     Azo  dyes   and  process  of   manufacture. 
22,015-6.     July  22. 

Davies,  Thomas,  and  Scottish  Dyes,  Ltd.     Pro- 
duction of  dyestuff  intermediates.    22,073.    July  23. 

Davies   and  Scottish  Dyes,  Ltd.    Manufacture  of 
dyestuff s.     22,074.     July  23 

Imrav  (Soc.  Chem.  Lid.  in  Basle).     Manufacture 
of  azo  dyestuffs.    22,090-1,  22,163.    July  23  and  24. 

V— FIBRES;  TEXTILES;  CELLULOSE; 
PAPER. 

Applications. 

Borzykowski.      Production   of   threads.      21,459. 
July  16.     (U.S.,  31.4.17.) 

Borzykowski.  Production  of  masses  or  solutions 
free  from  air.     21.460.     July  16.     (U.S.,  13.8  17.) 

Bouillon  and  Worms.  Filters  for  producing 
cellulose  threads.     21,633.     July  19. 

Bouillon  and  Worms.  Treatment  of  cellulose 
filaments,  threads,  or  films.     21,634.     July  19. 

Bouillon  and  Worms.  Apparatus  for  producing 
threads  from  viscose.     21,635.     July  19. 

Co<dilan.     Treatment  of  wool.     21,902.     July  21. 

Duvinage  and  Muth.     20,906.     See  VII. 
Complete  Specifications  Accepted. 

8518  (1918).  Deuts.  Gasgliihlicht  A.-G.  Produc- 
ing artificial  silk.    (116,103.)    July  28. 

14,798  (1919).  Portadown  Weaving  Co.,  and 
Gree'ves.  Retting  and  drying  flax  and  other  fibres. 
(146,702.)    July  21. 

24,119  (1919).    Laan.    See  XXII. 

VI  —BLEACHING ;  DYEING;  PRINTING; 
FINISHING. 

Applications. 

Farbw.  vorm.  Meister,  Lucius,  u.  Briining. 
Printing  with  dyestuffs.  21,295.  July  14.  (Ger., 
23.8.16.) 

Fish,  Gass,  Hammond,  and  Jackson  and  Bro. 
Bleaching  etc.  apparatus.    20,390.    July  10. 


VII—  ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 
Applications. 

Azote  Francaise  Soc.  Anon.  Absorbing  nitroua 
vapours.    21,583.    July  17.    (Switz.,  18.7.19.) 

Casale.  Preparing  nitrogen  or  nitrogen  and 
hvdrogen  mixtures.  20,706.  July  10.  (Ital., 
12.7.19.) 

Chambers,  Hammond,  and  Sowden.  Treatment  of 
ferrous  chloride  liquors  resulting  from  cleansing 
wire  etc.    21,322.    July  15. 

Chem.  Fabr.  vorm.  Goldenberg,  Geromont  u.  Co., 
and  Wolffenstein.  Production  of  formates  of 
alumina.     21,779.     July  20. 

Davis  and  Levy.  Absorbent  for  carbon  monoxide. 
21,786.     July  20.  .  J 

Duvinage  and  Muth.  Preparing  compounds  ot 
alumina  for  sizing  paper  etc.  20,905.  July  12. 
(Ger.,  13.5.19.) 

Fievet.  Manufacture  of  zinc  oxide.  21,57b. 
Julv  17.    (Fr.,  17.7.19.)  . 

Gepp,  Webb,  and  Williams.  Purification  of  zinc- 
bearing  solutions.  21,499.  July  16.  (Australia, 
17.7.19.) 

Gricgs.        Production     of     hydrogen.        20,746. 

July  10. 

Jaubert  Purification  of  hydrogen  or  oxygen. 
20,566.    Julv  10.    (Fr.,  12.10.18.) 

Naef.  Manufacture  of  sodium  compounds. 
21,592.    July  10. 

Ossa.    Cuprous  iodide  processes.    21,991.    July  SI. 
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P  m.       Substitute  for  tuble  salt.       21,608. 

July  19. 
Riedel.    Manufacture  of  compounds  of  nitrogen. 

July  10.    (Ger..  30  11.15.) 
k     I.  I.    30  803,  20,600  S.    Set  II. 

OOVUII    SlKi'lt  H'ATloNS    ACCEPTED. 

.an  (1918).  liuiUy,  Denny,  Norris,  ami  Adams. 
Production  of  ammonium  sulphate,  (146,640.) 
Julv  21. 

,!!il-i      Harger.     M.inutacture  of  hydrogen. 
(147,235  I    Jul}  28. 

(1919).     !i;nns      Extraction  oi  arses 
otlur  impurities  from  sulphuric  acid.      t.1  \B 
July  21. 


Y11I.- GLASS,  CERAMICS. 

APPLICATIONS. 

li,ai  i;  ree,  and  Tucker.  Obtaining  viscous 
ahargee  oi  glass  from  a  viscous  mass  thereof. 
B.    July  10. 

Hampshire.     Glass  furnace.  20,917.    July  12. 

Llewellyn,  Bpenoe,  and  Bpenoe  and  Sons.  Dry- 
ing  and    calcining   siliceous    Bubstanoea.      21,114 

July   13. 

Rietz.       Manufacture  of  white  clouded  glasses, 

enamels.  Or  glazes.   20,654.   -Inly  10.    (tier.,   19.7.18.) 

ii   in.  Verreries  de  Fauquea.  Glass  furnaces. 
•0,451.     July  10.     (Belg.,  9.2.18.) 


IX.— BUILDING   MATERIALS. 

APPLICATION. 

C'ollyer.     Vulcanised  wood.    21,376.    July  15. 

COMPLETE   SPECIFICATION    ACCEPTED. 

18,843  (1918).  Atkins  and  Colquhoun.  Manu- 
facture of  bricks,  tiles,  clinker,  etc.  (147,239.) 
July  28. 


X.     METALS;   METALLURGY,   INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Ampler.     Annealing  furnace.    21,018.    July  12. 

Hansen,  and  Eaconeisen  Walzwerk  Mannstedt  u. 
Co.  Hearth  smelting  or  annealing  furnace.  21,079. 
July  12.     (Ger.,  2.12.18.) 

Bardeen  and  Harris.  Restoring  strength  of  steel. 
22,066.    July  23. 

Chambers,  and  others.     21,322.     See  VII. 

Coad.  Appliances  for  extracting  tin  etc.  from 
metalliferous  slimes.    21,742.    July  20. 

Diehl.        Preparation  and  smelting  of  ores  etc. 
85.    July  12. 

1,  Wrightson  and  Co.,  Ringquist,  and 
Wrightson.  Means  for  separating  dust  from  blast 
furnace  gases.    21,797.     July  20. 

II    raeus     Ges.,     and     Stahlwerke     Lindenberg. 
Manufacture  of  iron  and  steel.     20,643.     July  10. 
15.12.17.) 

Huth   Ges.      Expelling   gases  from   metal  bodies 
20,996.      July  12.      (Ger.,  21.2.17.) 

Isabellen  Hutte  Ges.  Allovs.  20,473.  July  10. 
(Ger.,  4.2.17.) 

Kosugi.     Alloys.     21,387.     July  15. 

Krupp  A.-G.  Producing  low-carbon  ferro- 
chromium.     20,413.    Julv  10.     (Ger.,  27.7.16.) 

I  er.  Production  of  allovs.  20,512.  July  10. 
<Ger.,  17.8.14.) 

Metallatom  Ges.  20,599.     See  I. 

Plui  nix  A.-G.  Smelting  iron  ores.  20,747. 
July  10.     (Ger.,  10.3.16.) 

Simon.     Chloridising  roasting  of  burnt  pvrites. 
1,033.     July  18.     (Ger.,  2.9  17.) 


Wade  (Byera  Co.).  Manufacture  of  wrought  iron. 
21,91]   and  22,006.      July    21   and  22. 

('..Mii.i  n  BraomaanoMa  Accepted. 
2987(1919).    Waring  and  Waring.    Steel-melting 

plant.      (1  17, 244.)     .lulv  28. 

11.499    and     16,176    (1919).      August.      Rotary 
inutile  furnaces.    (1  16,678.)    Julv  21. 
_  12,186  (1919).     Alii  on  I  \  ii  rarai  Eagaku  Seihin 
Kaluisluki  Ewaisha).    Composition  lor  preventing 
corrosion  of  metal  surfaces.    (146,676.)    Julv  21. 

15,680(1919).  Odam.  Production  of  metallic 
powders.    (129,031.)    July  21. 

15,823  (1919).  Jacombs.  Electrod. position  of 
metals     d  17,33s.)    Julv  28. 

3061  (1980).  Clarke  and  Clarke.  Composition  for 
preserving  metallic  BUrfacea.     ( 1  H;,7'.ili.)     July  21. 

XI —ELECTRO-CHEMISTRY. 

Applications. 

An  maid.  Continuously  renewable  cathode  or 
anode  surface.    20,755.    July  10. 

Awnard.     Electrolytic  cell.     20,756.     July  10. 

Cherry.  Apparatus  for  electro-chemieai  treat- 
ment of  vapours.    21,756.    July  20. 

Dj  aamooursten  -  Fabr.  Nurnberg-Reichelsdorf, 
and  Muth.  Production  of  electric  carbons.  20,688. 
July  10.    (Ger.,  20.3.18.) 

Qrundhofer.  Electric  induction  furnaces. 
2D  583.    July  10.    (Ger.,  21.1.18.) 

Nolle.  Insulating  material.  21,655.  July  19. 
(Holland,   19.7.19.) 

1'ilkington.     Electric  furnaces.    20,865.    July  12. 

Si. urin.  Manufacture  of  carbon  electrodes. 
21,051.    July  12. 

Sieurin.  Burning  carbon  electrodes  in  electric 
furnaces.    21,676.    July  19. 

Complete  Specifications  Acceited. 

5761  (1919).  Thompson.  Manufacture  of  carbon 
electrodes.     (147,247.)     July  28. 

7179  (1919).  Austin  and  Adkins.  Electric  cells 
or  batteries.    (147,249.)    Julv  28. 

15,823  (1919).    Jacombs.    See  X. 


XII.— FATS;  OILS;  WAXES. 

Applications. 

Byrnes.  Separating  aldehyde  fatty  acids  from 
congeneric  substances,  and  manufacture  of  soaps 
from  these  acids.     21.291.     July  14. 

Farley.     Soap.     21  794.     July  20. 

Farley.     Grease  solvents.     21,795.  July  20. 

Mont.    21,949.    See  XIX. 

Complete  Specifications  Accepted. 

6733  (1919).    Sorensen.    See  XIX. 

8757  (1919).    Clayton  and  Nodder.    See  XIX. 

XIII— PAINTS;    PIGMENTS;    VARNISHES; 
RESINS. 

Applications. 

Badische  Anilin  u.  Soda-Fabrik.  Manufacture  of 
artificial  resins.     21,151.     July  13. 

Damard  Lacquer  Co.,  Fleet,  and  Potter.  Phenol 
aldehyde  condensation  products.     22,078.     July  23. 

Wade  (Barrett  Co.).  Manufacture  of  resin. 
21,409.    July  15. 

• 

XIV.— INDIA-RUBBER;    GUTTA-PERCHA. 

Applications. 

Feldenheimer,  Plowman,  and  Schidrowitz. 
Manufacture  of  rubber.     22,087.    July  28. 

Greengate  and  Irwell  Rubber  Co.  Vulcanising 
rubber  goods.     21,122.     July  13. 


562  a 


PATENT  LIST. 


[Aug.  16,  1920. 


Complete  Specification  Accepted. 
19,132  (1919).     Peachey.     Process  for  vulcanising 
dissolved  caoutchouc.     (146,734.)    July  21. 

XV.— LEATHER;  BONE;  HORN;  GLUE. 

Applications. 

Chem  Fabr.  Worms  A.-G.  Manufacture  of  tan- 
ning agents.  20,720-1.  July  10.  (Ger..  17  and 
24.8.16.) 

Howroyd  and  Turnbull.  Manufacture  and  use 
of  solutions  for  tanning.     21,775.     July  20. 

Stoeckly.  Hardening  surface  of  patent  leather. 
20,409  and  21,704.  July  10  and  19.  (Ger.,  13.4.18, 
8.8.19.) 

XVI.— SOILS;  FERTILISERS. 

Applications. 

Benhough.  Manufacture  of  manure.  20,557. 
July  10.     (Ger.,  6.3.18.)      .         •. 

British  Glues  and  Chemicals,  Ltd.,  and  Kernot. 
Production  of  fertilisers.     21,006.     July  12. 

Riedel  Utilising  impure  gases  containing  car- 
bonic acid.     20,922.     July  12.     (Ger.,  24.11.17.) 

Riedel.  Enriching  the  atmosphere  that  envelops 
plants.     20,923.     July  12. 

Complete  Specification  Accepted. 

12,397  (1919).  Hawker,  and  Hawker  and  Bot- 
wood.  Manufacture  of  a  preparation  for  applying 
to  soil  or  plants  as  a  fungicide,  insecticide,  and  soil 
steriliser.     (146,678.)     July  21. 

XVII.— SUGARS ;  STARCHES;  GUMS. 

Applications. 

Martin,  Roche,  and  Tavroges.  Manufacture  of 
lactose  or  milk  sugar.    22,019.    July  22. 

Martin,  Roche,  and  Tavroges.  Purification  of 
crude  lactose  or  milk  sugar.    22,019.    July  22. 

Complete  Specification  Accepted. 
8741    (1919).      Reckitt    and    Sons,    and    Hardy. 
Manufacture  of  rice  starch.     (147,255.)    July  28. 

XVIII— FERMENTATION  INDUSTRIES. 

Applications. 

Bensley.     Portable  dry  yeast.     22,102.     July  24. 

Plesch.  Manufacture  of  beer.  20,737.  July  10. 
(Ger.,  23.8.16.) 

Stouffs.  Preserving  by-products  of  brewing,  dis- 
tilling, etc.  for  use  as  animal  foods.  21,673. 
July  19. 

XIX.— FOODS;  WATER  PURIFICATION; 
SANITATION. 

Applications. 

Barrett  Co.  Manufacture  of  baking  powder. 
22,004.    July  22.     (U.S.,  26.4.20.) 

Claes.  Alimentary  substances.  20,449.  July  10. 
(Belg.,  15.10.17.) 

Martin,  Roche  and  Tavroges.  Treatment  of 
whey  produced  in  cheese  manufacture.  22,020. 
July  22. 

Maschinenbau  A.-G.  Balcke.  Preventing  pre- 
cipitation from  water.  20,542.  July  10.  (Ger., 
25.6.18.) 

Mont.  Crystallisation  of  margarine  emulsions 
etc.    21,949.    July  22. 

Pickee.  Manufacture  of  foodstuffs  with  calcium 
chloride  as  therapeutic  mixture.     21,890.     July  21. 

Stouffs.     21,673.     See  XVIII. 

Strong.  Drying  fruit,  meats,  etc.  21,682. 
July  19. 

Thompson.     Margarine.     20,779.     July  10. 


Complete  Specifications  Accepted. 

6733  (1919).  Sorensen.  Manufacture  of  mar- 
garine.   (146,567.)    July  21. 

8757  (1919).  Clayton  and  Nodder.  Manufacture 
of  butter  substitutes,  edible  fats,  etc.  (147,257.) 
July  28. 

12,397  (1919).     Hawker  and  others.    See  XVI. 

XX.— ORGANIC  PRODUCTS;  MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Applications. 

Adam  and  Legg.  Production  of  organic  acids. 
21,777.     Julv  20. 

Byrnes.     21,291.     See  XII. 

Deuts.  Erdol  A.-G.    20,715.    See  II. 

Etabl.  Poulenc  Freres,  and  Oechslin.  Dichlorides 
of  monoarylarsines.     20,398.     July  10. 

Henning.  Non-inflammable  volatile  liquid. 
21,371.     July  15. 

Tetralin  Ges.  Production  of  tetrahydro-/3- 
naphthol  and  tetrahydro-y3-thionaphthol.  20,353. 
July  10.    (Ger.,  18.5.16.) 

Tetralin  Ges.  Production  of  ar-1-tetrahydro- 
naphthalenesulphonic  acid.  20,336.  July  10.  (Ger., 
25.2.19.) 

Tetralin  Ges.  Production  of  nitro  compounds  of 
tetrahvdronaphthalene  etc.  20,751.  July  10. 
(Ger.,  17.3.16.) 

Complete  Specification  Accepted. 

15,774  (1919).  Marks  (U.S.  Industrial  Alcohol 
Co.).  Methods  of  forming  esters.  (147,337.)  July  28. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

Baker.     Photographic  films.     21,219.    July  14. 

Faulstich.  Manufacture  of  multicolour  screens 
for  natural-colour  photography.  20,910.  July  12. 
(Ger.,  27.3.17.) 

Ratier.  Photographic  processes.  20,419.  Julv  10. 
(Fr.,  16.6.19.) 

Complete  Specification  Accepted. 

25,208  (1919).  Natural  Color  Pictures  Co.  Colour 
photography.      (143,180.)     July  21. 

XXII.— EXPLOSIVES ;  MATCHES. 
Applications. 

Bash.     Matches.     21,425.    July  16. 

Imray  (Soc  Chem.  Ind.  in  Basle).  Manufacture 
of  an  explosive.     21,293.    July  14. 

Sprengluft  Ges.  Blasting-charges.  20,523.  July 
10.     (Ger.,  5.1.14.) 

Complete  Specification  Accepted. 

24,119  (1919).  Laan.  Stabilisation  of  nitrocel- 
lulose.   (147,378.)    July  28. 

XXIH.— ANALYSIS. 

Applications. 

Arndt.  Gas-analysing  apparatus.  20,902.  July  12. 
(Ger.,  30.11.15.) 

Davis.  Apparatus  for  detection  and  estimation 
of  carbon  monoxide.     21,785.     July  20. 

Davis.    21,786.    See  VII. 

Ubbelohde.  Determination  of  specific  weight  of 
gases.     20,579.     July  10.     (Ger.,  7.7.14.) 

Union  Apparatebau  Ges.  Testing  gas  mixtures. 
20,586.     July  10.     (Ger.,  24.2.19.) 

Complete  Specification  Accepted. 
8708    (1919).      Naito.      Analysing   or   estimating 
|    volatile  constituents  of  coal.    (147,254.)    July  28. 
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I.-GENERAL;  PLANT;  MACHINERY. 

I'vn 

filter.     I     .i     Sweetland,  A-sr.  to  United   I 
Oorp.     i    9  P    1,344,211  Appl  ■  2.7.18. 

An  inclined  pipe  i^  i  I  between  filter 

contained  in  a  casing,  from  which  a  uniform  stream 
of  fluid  is  projected  against  1 1 1«-  [ace  e.i  the 
ami  toward  the  bottom  of  the  casing.— W.  11    I 

fill i\it urn  mnn'  gating .    J.F.Waite. 

K.i\  144,081,  3  12  19 
In  order  to  render  a  colloidal  membrane  capable 
of  filtering  ■  liquid  which  in  not  miscible  with  the 
liquid  already  contained  in  the  membrane,  the 
latter  liquid  i^  diapla  ed  by  a  liquid  (or  liquids 
■rively)  which  is  nuacible  with  both  <>i  the 
immiaoible  liquids.  For  example,  a  collodion  mem- 
brane which  lia-;  been  need  for  filtering  an  aqueous 
liquid  i<  treated  with  96  alcohol  before  using  it 
for  filtering  a  coal-tar  or  petroleum  derivative. 

— W.  II.  C. 

Filtering  apparatus.     H.  G.  v  Gonzalez.     U.S. P. 
1,293,768,  98.1.19.     Appl.,  19.4.18. 

An  ■•uter  stationary  casing  is  provided  with  bear- 
ings, which  support  a  hollow  shaft  carrying  a 
frame  composed  of  discs  and  rods.  A  filtering 
fabric  is  held  in  position  between  the  discs,  and  u 
flexible  fabric  of  cloth  or  wire  netting  is  aha 
clamped    close    to    but    slightly  spaced  from   the 

material.    The  liquid  is  supplied  to  the  hollow  Bhaft, 

and  thence  through  openings  into  the  filter  body, 
where  it  is  filtered  by  centrifugal  force.  By  dis- 
placing the  filter  body  along  the  shaft  the  fabric 
.becomes  folded  or  collapsed,  and  the  adhering  solid 
matter  is  detached  into  a  compartment  at  the 
bottom  of  the  casing. — W.  F.  F. 

"Drying    drum    u-ith     sectorial    compartments.     J. 
lanka.     G.P.  320,526,  8.9.18. 

DbUXI  arranged  horizontally  in  a  drying  chambei 
and  divided  into  sectorial  compartments  for  con- 
taining the  material,  are  filled  and  emptied  at  the 
top,  and  the  speed  of  rotation  of  the  drums  is  regu- 
lated by   the  difference    in    weight    between    the 

freshly  added  and  the  dried  material,  so  that  the 
material  is  dried  in  a  single  revolution. — L.  A.  ('. 

/Vying   pfunf.       P.   Barducci.       U.S. P.  1,311,163, 

90.    Appl.,  22.3.19. 

\    c  vsino   containing  a   ventilator   is   reciprocated 

en     the     longitudinal    shelves    on    which    the 

material  to  he  dried  is  supported  within  a  chamber, 

so  as  to  produce  a  draught  and  a  blast  of  air  simiil- 

■  usly  between  the  supports. — AV.  H.  C. 

Rotary .     W.   M.    Schwartz.   A- 

I        Philadelphia  Textile  Machinery  Co.     U.S. P. 
1,346,630,  29.6.20.     Appl.,  22.1.20. 

A  kot.vhy  drying  cylinder  is  lined  with  two  series 
of  longitudinal  trough-shaped  blades,  one  set 
having  inwardly  and  the  other  outwardly  project- 
ing edges  which  overlap. — B.  M.  V. 

S  '.«;  Apparatus  for  reclaiming .     P.  Gerli 

and"    \    i:      .     IS  1>.  1,345,083, 29.6.20.  Appl., 

I  "..18. 
A  material  in  the  form  of  a  long  strip  which  is  to 
be  treated  with  solvent  i  iver  rollers  in  a 

hermetically  sealed  chamber  and  is  wound  from  one 
roller  on  to  another.  The  speed  of  the  winding 
roller  is  varied  in  accordance  with  its  diameter, 
so  that  all  parts  of  the  material  are  exposed  to  the 
solvent  for  the  same  time.  The  solvent  is  evapor- 
ated from  the  strip  into  the  chamber,  and  the 
vapour  is  exhausted  and  then  condensed. — W.  F.  F. 


,    use    with    liquid 
I.   C   sin. i,     G.P.  819,879,  6.10  L8. 
Tin:  flue  in   wh  jtion   lakes   place 

I  dil  middle     of     i  he 

hearth  and  opens  out  into  a  space  behind  it,  from 
which  the  I  re  drawn  to  both  Bides  ol  and 

over  the  hearth  towards  the  front,  whence  they 
pass  through  openings  at  each  Bide  into  Hues  which 
lie  on  either  sale  ol  the  combustion  flue  and  opi  a 
into  the  common  Btack      A.  I;    P 

Heating  furnace,    (a,  b)  W    t     Buell,  Lssr.  to  Tate- 
Jones  and  Co.,  Inc.     fJ.S.P.  1,344,436  7,33.6.20. 
Appl.,  21.3.18,  8.4  18.    (o)W.  0.  Buell  and  J.  U 
Griswold,   Asms,    to    ll.    L.    Dohertj    and    Co 
0  8.P.  1,344,438,  22.6.30.     Appl  ,  23.4.18. 

Tin:  waste  eases  are  led  through  the  side  walls  of 
the  furnace  near  the  bottom,  then  upwards.  Re- 
cuperators are  provided  .surrounding  the  upward 
DOiulnits  (a,  ii)  or  elsewhere  (c),  and  may  he  simple 
counter-current  jackets  (a)  or  of  the  multiple-pass 

type  (b),  and  in  (c)  mechanical  means  may  bo  pro- 
vided for  forcing  the  air  to  burners  and  exhausting 
the  waste  gases. —  B.  M.  V. 

Purification  of  air  or  other  gases.    W.  J.  Mellersh- 
.m      From    B.    F.    Everitt.     E.P.    145,344, 
20.11.19. 

CLEAN  air  is  drawn  sideways  or  backwards  from  a. 
stream  of  dirty  air  which  has  been  propelled  against 
the  convex  face  of  a  concavo-convex  deflector  (or 
other  moans  of  producing  a  Venturi  effect),  where- 
by the  speed  of  the  air  and  dirt  is  increased  to  surh 
an  extent  that  the  dirt  is  carried  past  the  opening 
for  clean  air. — B.  M.  V. 

n  »;  Apparatus  for  cleaning .    G.  W.  Hewitt 

and   A.   Steinbart.       U.S. P.   1,344,585,   22.6.20. 
Appl.,  8.9.19. 

Gas  passes  into  a  vertical  cylindrical  chamber  at 
the  top  through  a  tangential  inlet,  and  the  solid  im- 
purities are  separated  centrifugally  during  its 
downward  passage  to  a  central  outlet  conduit.  The 
solid  matter  separates  into  a  number  of  collecting 
receptacles  at  the  bottom  formed  by  concentric 
cylindrical  partitions,  each  receptacle1  being  closed 
at  the  bottom  and  provided  with  a  controllable  out- 
'  let.  The  partitions  extend  upwards  to  different 
heights  above  the  lower  end  of  the  outlet  conduit. 

— W.  F.  F. 

Orifice-precipitutor.     L.  Bradley,  Assr.  to  Research 
Corp.  U.8.P.  1,344,330,  22.6.20.   Appl.,  31.10.18. 

A  NV.MitF.R  of  plates  are  fixed  vertically,  parallel  to 
one  another,  within  the  precipitating  chamber. 
Each  platc>  has  an  orifice  which  is  offset  laterally 
with  respect  to  the  orifice  in  the  adjacent  plates 
and  through  which  a  rod  attached  to  the  opposite 
plate  projects. — W.  H.  C. 

]   Cooling  on./  crystallising  hot  solutions:    \ 

for  -   — .     Masohinenbau-A.-G.     Balcke.     G.P. 
819,968,  10.8.18. 

A  sertks  of  endless  hands  circulates  through  the 
solution,  so  that,  while  the  lower  part  of  each  band 
is  immersed,  the  upper  part,  to  which  the  liquid 
adheres,  or  by  which  it  is  taken  up  by  means  of 
special  apparatus  attached,  is  subjected  to  a  current 
of  cold  air.— A.  R.  P. 

i  Solutions:  Making  ami  transporting  .    F.  \\ 

Thorold.  U.S. P.  1,344,102,  22.6.20.  Appl.,  29.5.18. 
A  solvent  is  forced  under  pressure  through  a 
measured  quantity  of  the  material  to  be  dissolved. 
and  the  pressure  is  utilised  to  force  the  solution 
into  a  receptacle.  The  flow  of  solvent  is  so  adjusted 
that  the  whole  of  the  material  is  dissolved  when  the 
i  er  is  filled  to  a  pi  aed 

— W  H.  C. 
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Mixing  and/or  agitating  machines.  Brinjes  and 
Goodwin,  Ltd.,  and  H.  P.  Harris.  E.P.  145,230, 
23.5.19. 
A  hemispherical  pan  supported  on  trunnions  is 
provided  with  a  double  stirrer  that  enters  the  pan 
at  an  angle  so  that  the  pan  can  be  tilted  for  pour- 
ing without  disturbing  the  stirring  gear.  The 
stirrer  consists  of  two  elements  revolving  in  oppo- 
site directions;  a  sleeve  shaft  rotates  a  circular 
hoop  which  almost  scrapes  the  interior  of  the  pan, 
and  a  concentric  solid  shaft  carries  stirring  blades 
rotating  in  the  opposite  direction  to  and  within 
the  hoop.— B.  M.  V. 

Grinding   or  pulverising    ore    or   other  material; 

Mills  or  machines  for  .       R.  Hush.       E.P. 

145,159,  26.3.19. 
A  Disc  grinder  is  fitted  with  various  mechanical 
improvements,  among  which  are  a  ball  and  socket 
joint  connecting  the  door  to  the  fixed  disc,  ad- 
justable bearings  for  the  shaft,  and  an  unequal 
number  of  corrugations  on  each  disc. — B.  M.  V. 

Pulveriser  mill.  J.  W.  Fuller,  Assignor  to  Fuller- 
Lehigh  Co.  U.S. P.  1.345,082,  29.6.20.  Appl.. 
1.6.18. 
Material  is  ground  in  a  horizontal  ball  mill  and 
then  carried  upward  by  a  current  of  air  into  a 
cylindrical  settling  chamber.  Another  chamber 
having  the  same  diameter  is  arranged  above  the 
settling  chamber  and  contains  a  fan  for  maintain- 
ing the  upward  draught  of  air.  The  pulverised 
material  is  finally  carried  outwards  from  the  super- 
posed chamber  to  the  discharge. — W.  F.  F. 

De flocculating  solid  materials  and  agents  therefor. 

E.  G.  Acheson.    U.S. P.  1,345,305,  29.6.20.    Appl., 

22.1.20. 
A  deflocculating  compound  is  made  by  the  reaction 
of  hexamethylenetetramine  upon  the  heat-conver- 
sion products  of  starchy  materials. — B.  M.  V. 

Deflocculating  solid  substances  [graphite];  Method 

of  .       E.   G.   Acheson.        U.S. P.   1,345,306, 

29.6.20.    Appl.,  1.5.20. 

Graphite  is  mixed  to  a  paste  with  a  deflocculating 

agent  and  moisture  (up  to  32%  of  the  latter)  and 

subjected  to  attrition. — B.  M.  V. 

Drying  goods  in  layers;  Apparatus  for  .     A. 

Hofmann.  U.S. P.  1,344,893,  29.6.20.  Appl., 
31.10.18. 

See  E.P.  123,923  of  1918;  J.,  1919,  275  a. 

Refrigerating  apparatus ;  Ammonia-dissolving  com- 
position for  use  in  .     C.  Delaygue.     U.S. P. 

1,345,144,  29.6.20.    Appl.,  16.2.20.  ' 

See  E.P.  140,353  of  1913;  J.,  1920,  355  a. 

Straining  or  filtering  apparatus.  F.  C.  Fulcher. 
E.P.  145,339,  13.11.19. 

Decanting  and  agitating  apparatus.  E.  S.  Pettis. 
E.P.  145,389,  13.3.20. 

Furnaces;  Recuperators  or  regenerators  for  . 

A.  B.  Chantraine.  E.P.  18,472,  8.8.14.  Conv., 
29.8.13. 

Heat-transference     between     gases,     vapours,     or 

liquids;  Appliances  for  effecting  .       W.  Y. 

Lewis.     E.P.  145,109,  12.3.19. 

Ha-FUEL ;    GAS ;    MINERAL  OILS  AND 
WAXES. 

Hydrocarbon  motor  fuels.  G.  Baume,  P.  Nico- 
lardot,  P.  E.  Erckmann,  and  H.  Vignerou. 
Chini.  et  Ind.,  1920,  3,  761—768. 

The  minimum  temperature  at  which  a  definite 
homogeneous  mixture  of  hydrocarbon,  alcohol,  and 
benzene  (or  ether)  can  exist  rises  very  rapidly  with 


increase  in  water  content  of  the  alcohol.  The  solu- 
bility of  polymethylene  hydrocarbons  in  alcohol  (95 
and  90%)  at  a  given  temperature  is  greater  than 
that  of  the  aliphatic  hydrocarbons,  with  the  ex- 
ception of  hexamethylene,  which  has  a  high  m.p. 
(+5°  C.).  This  exception  is  eliminated  by  the  addi- 
tion of  benzene  to  the  solvent.  The  solubility  of  an 
alcohol  of  a  given  strength  at  a  definite  temperature 
in  a  hydrocarbon  decreases  with  the  rise  in  the 
position  of  the  hydrocarbon  in  its  series,  whilst  the 
lighter  a  hydrocarbon  the  greater  is  its  solubility 
in  alcohol.  At  0°  C.  heptane  and  absolute  alcohol 
are  miscible  in  all  proportions;  95%  alcohol  at  that 
temperature  dissolves  up  to  30%  and  90%  alcohol 
up  to  17%  of  heptane.  All  mixtures  of  benzene 
and  alcohol  containing  over  50%  of  the  former 
solidify  above  0°  C.  The  volume  of  benzene  to  be 
added  to  a  system  of  hydrocarbon  and  alcohol  to 
obtain  a  homogeneous  mixture  increases  with  de- 
crease in  the  volatility  of  the  hydrocarbon ;  a 
mixture  of  33%  of  ordinary  petrol  with  67%  of  95% 
alcohol  required  the  addition  of  15%  of  benzene  at 
-5°  C,  whereas  when  the  petrol  was  replaced  by  a 
very  light  petroleum  spirit  only  1"5%  of  benzene 
was  required. — C.  A.  M. 

Thiocyanates ;  Determination  of in  ammoniacal 

liquor  and  u-aste  liquor  from  ammonia  stills  in 
the  by-product  coking  industry.  J.  A.  Shaw. 
J.  Ind.  Eng.  Chem.,  1920,  12,  676—677. 

To  500  c.c.  of  the  liquor  are  added  5  g.  of  ferrous 
sulphate  and  100  c.c.  of  10%  sodium  hydroxide 
solution ;  after  18  hrs.  the  mixture  is  filtered,  the 
insoluble  portion  washed  with  3%  sodium  hydroxide 
solution,  the  filtrate  heated  to  60°  C.,  acidified  with 
sulphuric  acid,  and  treated  with  10%  ferric  chloride 
solution.  The  precipitate  (Prussian  blue,  sludge, 
etc.)  is  filtered  off,  the  filtrate  diluted  to  a  definite 
volume,  and  an  aliquot  portion  heated  to  70°  C.  with 
the  successive  addition  of  dilute  sulphuric  acid,  an 
excess  of  sodium  bisulphite,  and  hot  10%  copper 
sulphate  solution.  The  cuprous  thiocyanate  is  col- 
lected, oxidised  with  bromine  in  alkaline  solution, 
the  solution  then  acidified  with  hydrochloric  acid, 
evaporated,  the  residue  dissolved  in  hot  dilute 
hydrochloric  acid,  the  solution  filtered  to  remove 
silica,  and  the  sulphuric  acid  in  the  filtrate  pre- 
cipitated as  barium  sulphate.  This  quantity  of 
sulphuric  acid  is  equivalent  to  the  amount  of  thio- 
cyanate in  the  original  liquor. — W.  P.  S. 

Petroleum ;  Origin  of .    Formation  of  petroleum 

from  free  fatty  acids  or  soaps.  Formation  from 
animal  hydrocarbons.  A.  Griin  and  T.  Wirth. 
Ber.,  1920,  53,  1301—1312. 

The  experiments  of  Pictet  and  Potok  (J.,  1919, 
939  a)  have  been  repeated  with  very  different  re- 
sults. The  main  products  of  the  distillation  of 
sodium  stcarate  in  vacuo  are  unsaturated  liquid 
hydrocarbons  and  pentatriacontanone,  the  latter  of 
which  is  practically  completely  decomposed  when 
the  distillates  are  fractionated  at  the  ordinary  pres- 
sure. The  recent  isolation  of  hydrocarbons  by  Mast- 
baum,  Tsujimoto,  and  Chapman  from  the  liver  oils 
of  certain  fish  suggests' another  possible  origin  of 
petroleum  (c/.  J.C.S.,  Sept.).— H.  W. 

Oil  emulsions;  Separation  and  examination  of . 

K.  Glaser.     Feuerungstech.,  1920,  18,  149—153. 

A  typical  sample  of  brine  from  a  Boryslaw  crude 
petroleum  emulsion  was  found  to  contain  13%  of 
sodium  chloride  with  smaller  amounts  of  calcium, 
magnesium,  and  bromine.  The  separation  of  emul- 
sions can  be  effected  more  or  less  readily  by  heating 
to  about  80°  C,  by  standing,  or  by  increasing  the 
difference  in  specific  gravity  or  the  two  components, 
e.g.,  by  adding  some  water-soluble  substance  or  by 
diluting  the  oil  with  benzine.  Heating  under  a  pres- 
sure of  2 — 3  atm.  has  been  employed  with  satisfac- 
tory results.  Filtration  alone  is  of  little  value,  but 
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rifoging   ifl   effective,    ;i^    also   is   the   Dottrel! 
Dg  the  water  droplets  in  ■ 
hi^L  eTectroatatii    field.     On  a  commercial 

toniary  to  allow  a-  much  voter  as  p 
eparato  spontaneously  and  to  pass  the  oil 
through  pn  :  eaters  beated  hj  jiatil- 

nherebv  the  water  and  light  petroleum  oil  are 
I.    I  In-,  water  contains  tatty  acids,  phenols. 
ami  sulphurous  acid.       Emulsified   lubricating  oil 
from  a  steam  engine  is  beat  dehydrated  by  heatii 
when  part  "l  the  water  separates,  and  filtering  the 
oil    through    a    filtering    medium    previously 
•  -.1  witli  oil      For  the  estimation  of  ili«'  water 
ins  ill"  .ul  may  be  diluted  w ith 
petroleum   spirit    in    a   graduated    tube   and    the 
rolume  of  separated  water  read  off  directly,  nr  the 
oil  may  be  heated  in  a  current  of  dried  :nr  and  the 
er  trapped  in  a  cooled  receiver  and  finally  in 
iiium  chloride  tube.     Direct   measurement  of 
the  water  thrown  out  by  centrifuging  is  sometii 
adopted,  or  the  oil  may  !>■■  mixed  with  xylene  and 
distilled,  the  water  in  the  distillate  being  collected 
and  measured.    Among  chemical  methods  of  estima- 
tion  the  beat  consists  in  exposing  the  wet  oil  to 
calcium    carbide    and    measuring    the    acetylene 

evolv.   !         \    -inular    method    based    on    the    use    of 

metallic  sodium  does  nod  appear  to  bo  very  satis- 
factory .     A.  B.  D. 

Oil  shale;  Utilisation  of .  (I.  Grube.  Z.  angew. 

Cham.,  1920,  33.  181— 182. 
Wi  rxtoxbkbg  oil  Bhales  yield  on  distillation  6" — 7% 
of  oil  (or  10 — 11%  if  a  special  process  is  used),  with 
ut  1  of  -ulphur  as  a  by-product.  The  shalea 
i  about  .'i'i  of  iMs  in  the  ordinary  retorts  at 
'lli Ml0— 1300°  C,  and  the  residual  slag  forms  a  heac- 
insulating  and  weather-resisting  building  material. 

The   carbon   dioxide    in    the    gas   derived    from    the 
him     carbonate     is     converted     into     carbon 
monoxide  by   passing   tl  iver   red-hot   coke. 

Oi  of  shale  yields  0-128  cb.  m.  of  gas  of  4200 

ctils.  per  cb.  m. — C.  A.  M. 

oleum   spirit;   Estimation  of  aromatic   hydro- 
ps in  .     W.  Hess.     Z.   angew.  Chem., 

1920,  33.  170. 
To  avoid  loss  by  evaporation  in  measuring  the 
petroleum  spirit  <</.  .1 .,  1920,  509  a)  a  60  c.C.  pipette 
mployed  having  a  lone;  tip  which  is  allowed  to 
h  the  bottom  of  the  flask.  Nitric  acid  (sp.  gr. 
l'4'2)  intended  for  use  in  the  nitration  acid  is  1 1 
from  nitrous  oxides  by  air-hlowing  at  40° — 45°  C. 
In  estimating  the  un-nitrated  hydrocarbons  a  tem- 
perature correction  for  the  volume  of  the  petroleum 
spirit   is   necessary   if   the   I  made   imme- 

diately after  nitration. — W.  J.  W. 

Pyrogenic  aei  ndensations.    VI.    R.Meyer 

and  K.  TaegBT.     Ber.,  1920,  53.  1261—1265. 

Tiif  mixture  of  picrates  obtained  from  the  fractions 
of  higher  boiling  point  derived  from  the  acetylene 
tar  described  previously  (J.,  1919,  35a)  is  shown 
to  contain  fluorenc.  acenaphthene.  anthracene, 
phenanthrene,  pyrene,  small  quantities  of  fluor- 
anthene.  and  a  hydrocarbon,  0  H,„,  m.p.  186°  C, 
which  yields  a  picrate,  m.p.  231°  C— H.  lY 

T.i/-  from  coal.     Fischer  and  Schrader.     See  III. 

iiur  in  fuel.     Vita.     See  X. 

Patents. 

Drying  the  pressed  residues  obtained  from 

the  hydrolysis  of  starrhg  mosses;  Frocess  for . 

V.  II.  Krestadius.     G.P.  320,375,  12.2.18. 

Rksioi  ai.  sugar  is  removed  from  the  material  by 
fermentation  or  repeated  washing  with  water  so 
that  it  may  be  readilv  dried  for  use  as  fuel. 

— L.  A.  C. 


for  explosion   motors.     Saschkowerke   Eber- 
h.ir.l  in.  I  J  G  P.  319,898,  10.4.18. 

I  hi  in.!.. it    iata  of  a  mixture  of  80  parts  or  lee 

bar   hydro.  ol    sp.   gr.   0'S    09  with  '-'<> 

parts  or  more  ..i  t'att_\  (acetic)  at  id  esters      !..  A.  C. 

ds,  grain,  or  the  like ; 
P          -  ■  rrating  ana  extracting  liquid 

from    moist    - .  '  B.    Uelaer.     G.P.    820 

12  17. 

material    is  disintegrated    between    revolving 
compressors,  and  the  liquid  content  is  taken  up  by 
a  layer  of  absorbent  material  from  which  it  i-  sub 
quently  expressed. — L.  A.  C. 

Oat;  Process  !<>r  making  .      1).  E.  Campbell. 

E  P.  1 14,868,  89.5.19. 

Liquid  hydrocarbon  or  mineral  oil  snob  as  a  petro- 
leum distillate  of  about  48°  B.  (sp.  gr.  ()-7!s6)  is 
converted  into  a  permanent  gas  by  subjecting  a  jet 
to  violent  concussion  against  a  hard  surface.  The 
jet  is  ejected  from  a  nozzle  of  about  001  sq.  in.  in 
under  a  pressure  of  9  to  10  atm.  against  a 
small  transverse  metal  plate  placed  in  a  conduit 
through  which  a  current  of  air  is  flowing.  The  oil 
is  thereby  c. inverted  into  a  stable  gas  and  mixed 
with  air,  and  the  mixture  is  suitable  for  heating, 
lighting,  or  power  purposes. — W.  F.  F. 

Producer   gas  generated   vitliin  retort  setting   or 

retort;  Process  for  enrichment  of .  C.  Griffin. 

K.l>.  111,989,  15.4.20. 

Tut  is  injected  by  means  of  steam  into  one  or  more 
retorts  in  a  setting,  and  the  resulting  gas  is  mixed 
with  the  producer  gas  in  the  ascension  pipe  or 
hydraulic  main.- — W.   F.  F. 

Furnace  retorts.       C.  H.  Smith.       E.P.  126,614, 
17.1.19.     Conv.,  9.5.18. 

A  HORIZONTAL  furnace  retort  for  the  partial  car- 
bonisation of  coal  is  of  inverted  heart  shape  in 
-  section,  and  is  heated  by  two  sets  of  com- 
bustion flues  separated  by  longitudinal  Hues  and 
controlled  independently.  The  two  sets  of  flues  are 
symmetrical  with  respect  to  the  separating  par- 
tition in  the  longitudinal  vertical  axis  of  the  re- 
tort. Each  heating  flue  is  independently  supplied 
with  gas,  and  with  air  from  a  recuperator,  the  gas 
and  air  supply  valves  being  regulated  from  a  longi- 
tudinal tunnel  below  the  retort  bounded  on  either 
by  the  recuperators.  The  waste  gas  from  both 
sets  of  flues    i  rough   a  common   collecting 

flue  to  the  recuperators.  The  retort  is  provided 
with  a  pair  of  parallel  rotary  conveyors,  one  in 
each  side  of  the  heart-shaped  section.  The  blades 
of  the  two  conveyors  rotate  in  paths  which  inter- 
sect, and  the  shafts  of  the  conveyors  are  adjustable 
both  horizontally  and  vertically  to  vary  the  position 
of  the  blades.— W.  P.  F. 

Illuminating  gas  and  tar;  Manufacture  of  . 

H     Geyer.        G.P.   319,521,   6.5.19.        Addn.    to 

317,977. 
Finely-ground  coke  dust  is  mixed  with  the  coal 
dust  before  it  is  charged  into  the  retort  and  treated 
as  des<  ribed  in  the  chief  patent  (J..  1920,  395  a)  to 
prevent  the  tar  adhering  to  the  balls  and  to  ensure 
ter  contact  with  the  gas  stream. — L.  A.  C. 

Gas  producers.   W.Antrobus.   E.P.  1 15, 101,  29.3.19. 

fjOW-ORADE  fuel  such  as  wood,  peat,  K  mimcridgo 
1  oil  shales,  and  inferior  coal  ifl  fed  into  a  storage 
chamber  at  the  top  of  the  producer,  where  it  is 
dried  and  preheated.  The  Fuel  then  passes  down- 
wards through  a  number  of  vertical  cast-iron  tube, 
of  12  to  24  in.  diameter  to  the  lower  part  of  the 
producer,  where  it  is  heated  by  the  hot  gas  rising 
from  the  combustion  zone  below.  The  rich  gas 
generat.-d    in    this   zone   is  drawn   off   through   an 
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outlet  immediately  below  the  vertical  tubes.  The 
producer  gas  generated  in  the  combustion  zone 
passes  upwards  through  small  vertical  tubes  de- 
pending from  the  larger  tubes  into  the  combustion 
zone,  and  then  upwards  through  these  tubes  to 
an  outlet  at  the  top  of  the  producer.  The  central 
portion  of  the  producer  tapers  outwards  and  the 
lower  part  tapers  inwards  and  is  provided  with 
two  constricted  sections.  The  producer  is  suitable 
for  the  production  of  by-products  such  as  ammonia 
and  tar.— W.  F.  F. 

Gas  producers.  J.  Harger.  E.P.  145.136,  22.3.19. 
Coal  is  introduced  into  the  top  of  a  vertical  pro- 
ducer which  is  provided  with  two  side  openings 
opposite  to  one  another  near  the  bottom,  in  each 
of  which  a  regenerator  is  fitted.  The  regenerators 
are  connected  with  a  heat  exchanger  in  such  a  way 
that  either  may  be  connected  with  the  tubes  or 
with  the  space  surrounding  the  tubes.  When  a 
mixture  of  air  and  steam  or  carbon  dioxide  is 
blown  through  the  heat  interchanger  and  one  re- 
generator into  the  producer,  producer  gas  is 
generated  and  removed  through  the  other  regenera- 
tor and  the  recuperator  to  heat  the  incoming  air. 
Water-gas  may  be  generated  by  first  blowing  air 
through  in  one  direction  to  heat  the  fuel  and  then 
blowing  steam  through  in  the  opposite  direction. 
During  the  next  cycle  the  air  and  steam  are  blown 
through  in  the  opposite  directions.  Some  coal  gas 
may  be  extracted  at  the  top.  and  the  distillation 
is  effected  without  cracking  the  gas. — W.  F.  F. 

Hydrocarbons;   Apparatus   for   cracking    and    dis- 
tilling   .      J.   W.   Coast,    jun.,   Assr.   to   The 

Process  Co.     TJ.S.P.  1,345,132-4,  29.6.20.    Appl., 
22.3  17  and  29.9.17. 

(a)  A  liquid-phase  horizontal  cracking  still  is 
arranged  so  that  the  vapours  are  continuously 
drawn  off  through  a  condenser  and  the  uneon- 
densed  gases  returned  through  a  compressor  to  the 
bottom  of  the  still  in  order  to  effect  agitation  and 
prevent   coke   formation    at   the   heating   surface. 

(b)  A  false  bottom  is  fitted  to  the  still  in  (a)  to 
serve  as  a  coke  trap.  The  contents  of  the  still  are 
continuously  circulated  by  the  injected  gases  so  that 
they  pass  through  this  coke  trap  and  deposit  sus- 
pended coke,  (c)  The  still  is  heated  by  a  bath  of 
fusible  metal  which  is  also  circulated  by  a  pump 
into  the  oil  and  back  into  the  main  bath  of  metal. 

—A.  E.  D. 

Wax  from  petroleum  distillates;  Apparatus  for  ex- 
pressing   .     W.   C.   Wells   and   F.   E.  Wells. 

U.S. P.  1,344,745,  29.6.20.     Appl.,  12.4.19. 

A  filtering  pad  comprises  a  frame  of  coarse  woven 
wire,  a  covering  of  finer  woven  wire  imposed  there- 
on, and  a  woollen  fabric  strainer  mounted  on  this 
covering  in  such  a  way  as  to  be  adequately  sup- 
ported.—A.  E.  D. 

Mineral    oils;    Process   for    converting    into 

higher     boiling     products.       W.     North.       G.P. 
319,123,  2.3.17. 

Paraffin  oil  or  the  like  from  which  solid  paraffin 
has  been  removed  is  heated  with  finely-divided  gas- 
coke  for  1  hr.  at  300°  C.  under  a  pressure  of  about 
400  atmos.  Copper  oxide  may  be  added  to  remove 
the  liberated  hvdrogen.  The  product  contains 
20%   of  soft  paraffin,  m.p.  38-5°  C— L.  A.  C. 

Loic-boiling    hydrocarbons ;    Process    for    obtaining 

from  high-boiling  hydrocarbons,  tar,  or  the 

like.    P.  Schwarz.    G.P.  319,049,  3.10.14. 

The  hydrocarbon  material  is  heated  under  pressure 
in  a  still  which  is  completely  filled  with  the 
material,  and  is  forced  by  the  pressure  through  an 
outlet  tube  at  the  bottom  into  a  second,  larger 
vessel  for  distillation. — L.  A.  C. 


Hydrocarbons ;    Process    for    obtaining    light    

from  heavy  hydrocarbons.  F.  Bergius,  Assr.  to 
The  Chemical  Foundation,  Inc.  TJ.S.P.  1,344,671, 
29.6.20.    Appl.,  12.2.14. 

See  G.P.  304,348  of  1913;  J.,  1920,  222  a. 

Coke  ovens;  Air  valves  for  .     Valves  for  coke 

ovens.  G.  B.  Ellis.  From  Foundation  Oven 
Corp.     E.P.  145,372  and  145,374,  29  and  30.1.20. 

Gas-producer  plants  for  vehicles,  locomotives,  and 
aircraft  or  the  like.  F.  J.  Wilshire.  E.P.  145,201, 
22.4.19. 

Spent  oxide  furnace.     E.P.  145,366.     See  VII. 

Carbon  black.    TJ.S.P.  1,344,060.    See  XIII. 

Extracting  montan  wax.    G.P.  320,543.    See  XIII. 

IIb— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

Patents. 
Distilling    carbonaceous    material;   Apparatus   for 

.     W.   P.   Perrv.     E.P.   (a)   145,101   and  (b) 

145,102,  20.1.19. 
(a)  Peat,  shale,  or  the  like  is  fed  through  a  gas-tight 
valve  into  one  chamber  of  a  producer  divided  by  a 
vertical  partition,  and  is  subjected  to  a  gradually 
increasing  temperature  and  distilled  during  its 
downward  passage.  The  partition  extends  down- 
wards to  a  level  at  which  all  the  carbon  dioxide 
has  been  converted  into  monoxide.  The  hot  gas 
passes  upwards  into  the  other  chamber,  and  thence 
into  the  fuel  chamber  through  openings  inclined 
downwards  to  prevent  passage  of  solid  material  in 
the  opposite  direction.  The  distillation  is  effected 
by  the  hot  gases.  The  gas  passes  out  through 
openings  in  the  wall  of  the  fuel  chamber  to  a  main 
and  thence  to  a  condenser,  (b)  The  apparatus  is  of 
similiar  construction  to  that  described  in  (a)  ex- 
cept that  the  partition  extends  the  full  length  of 
the  producer.  A  fire  is  maintained  in  the  bottom 
of  the  empty  chamber  to  generate  gas,  which  then 
passes  into  the  producer  chamber  to  distil  the 
material. — W.  F.  F. 

Heat:   Method   oi  producing  .     C.   E.   Lucke. 

U.S. P.  1,344,049,  22.6.20.    Appl.,  11.9.15. 

An  explosive  gaseous  mixture  is  projected,  with  an 
initial  velocity  greater  than  that  of  flame  pro- 
pagation, in  a  rapidly  expanding  free  jet.  The 
mixture  is  burned  at  the  point  at  which  its  velocity 
is  reduced  to  that  of  flame  propagation. — W.  F.  F. 

Mercury  arc  lamp.    W.  C.  Heraeus  G.m.b.H.    G.P. 

318,836,  31.12.18. 
A  mercury  arc  lamp  has  a  tungsten  anode  placed 
at  such  a  distance  from  the  mercury  as  to  main- 
tain permanency  of  the  arc  even  at  high  pressures 
and  with  great  resistance.  In  this  lamp  a  five-  to 
tenfold  increase  in  brightness  corresponds  to  a  ten- 
to  twenty-fold  increase  in  the  ultra-violet  radiation 
in  the  neighbourhood  of  366ju/i,  and  there  is  smaller 
consumption  of  energy  and  a  more  permanent 
length  of  arc  than  with  carbon  arc  lamps. 

— W.  J.  w. 

Heating  furnace.     U.S. P.  1,344,436—7.     See  I. 

HI.— TAR  AND  TAR  PRODUCTS. 

Tar  from  coal :  Determination  of  tlte  yield  of • 

F.   Fischer  and  H.  Schrader.  Z.   angew.  Chem., 

1920,  33,  172—174. 

The  apparatus  consists  of  an  aluminium  retort,  the 

interior  walls  of  which  slope  towards  the  base  to 

facilitate  removal  of  residue,  and  having  a  close- 
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fitting  lid.     Oil   one   side  of  the   retort    i-   ■   nose- 
ii  « nli  central  bore,  into  n  huh  is 
i  tube  through  which  the  tar  distils 

iiuo  a  iter  immersed  in  water.    A  thermo- 

ig  inserted  into   i  semi-circular  expansion  of 
tort  wall.     For  the  estimation  90  g,  of  conl  is 
I  i,,  500      520    C.  within  SO  mine.,  the  tem- 
perature iN'inn  maintained  for  i>  further  1">  mins. 
Hie  distillate   is   then    weighed,   after   which   the 
tituent  is  distilled  off  with  xylol  or  cen- 
the   residual    tar    being   again    weighed. 
i:        ts  obtained  with  several  varieties  of  coal  ab- 
lated.—AV.  J.  W. 

Oxynitration   of   benaene.      Preparation   of   nitro- 

'<.  1     I..   Vignon.     Hull.   Boi  .  t  him.,    1920, 

-_  i i ii   ih.'  beet   yield  <>i    nitrophenols  by   the 
■ction  of  nitric  acid  and  mercuric  nitrate  on  i>-  o- 
■sjne  it  is  advisable  t"  use  an  excess  o|   ben  eni 
the  proportions  recommended  are  l I  g.  of  nitric 

id,  i;r.  1  3  -l'SS),  25  g.  of  mercuric  nitrate, 
and  500  g.  of  benaene,  the  mixture  being  heated 
in  a  water  bath  for  5—7  hi-.     Poi  0  g.  of 

benaene  utilised  in  tho  process  230 — 250  g.  of  a 
mixture  of  nitrophenols  of  m.p.  76° — 80s  C.  is 
obtained;  the  nitrogen  content  indicates  that  it  is 
a  mixture  of  about  52°^  of  dinitrophenol  and  48% 
of  picric  acid. — W.  G . 

rhenol  and  certain  of  its  homologuet;  Diaeometrie 

uunatttm  of  .     R.  M.  Chapin.     J.  Ind. 

1'...-.  Cham.,  1920,  12,  568—571. 

The  phenol  is  titrated  with  a  diaaonium  salt  solu- 
tion.   The  latter  is  prepared  by  dissolving  14  g.  of 
j»-nitranilino  m  -lint  c.o.  of  v.  ater  and  70  < 
eeiitrated    nitric   acid,    filtering    the   solution    after 
IB  hrs.,  and  diluting  it  to  1  litre;  5  mins.  before 

portion  of  this  solution  is  mixed  with  an  equal 
volume  of  1%  sodium  nitrite  solution.  It  is  stan- 
dardised against  .V  / 10  /3-naphthol  solution  (</. 
1  rer.   J.,    1907,  818).      For  tho  determination 

20  c.c.  of  approximately  .A"  MO  phenol  solution  is 

.  with  50  C.C.  ol  10  neutral  sodium  acetate 
solution  and  10  c.c.  of  30  j  basic  lead  acetate  solu- 
tion, and  the  diaao  solution  is  run  in  from  a  burette, 
with  constant  stirring;  as  each  10  c.c.  of  dia/.o  solu- 
tion is  added  a  further  quantity  of  10  c.c.  of  basic 
etate  solution  is  introduced.  When  the  •"'I 
of  the  titration  is  near  the  stirring  is  interrupted 
for  20  mins.  and  two  small  filtered  portions  of  the 
mixture  are  then  tested,  one  with  a  drop  of  the 
niaao  solution  and  the  other  with  a  drop  of  phenol 
lolution.     If  no  colour  develops  in  either  within  a 

•  tonds,  a  drop  of  25%  sodium  hydroxide  solu- 
tion is  added  to  each  ;  the  distinction  is  sharp  when 
the  end-point  is  at  some  distance  on  either  side, 
but  if  it  is  near  a  coloration  may  develop  in  both 
The  limits  coarsely  defined  in  this  first 
titration  may  be  narrowed  down  by  subsequent 
titrations.  Trustworthy  results  are  obtained  in  Un- 
case of  phenol,  cresols,  and  xyhnols.  hut  the  figures 
for  thvmol  are  much  too  high.  ('/.  Kox  and  Gauge, 
J..  1920,  260  t.)— AY.  P.  S. 

Fuffurnldrhiiih     uml     phenols.      Beckmann     and 

MM. 

Is.    Van  Duin.    See  XXIII. 

Desvergnes.     S  •  •    Will. 
Patents. 

]          I       iratus  for  the  conti,  i  illation  of 

of .    G.Romberg.    G.P.  321,293,  5.7.17. 

I  For   the  continuous  distillation  of  tar  is 

rided   with   inclined,   zig-zag,    or   spiral-shaped 
plates  attached  to  the  bottom  so  that  the  tar  is  in 
stant   motion  during  the  process.     Local  over- 
heating of  the  tar  is  thus  prevented,  better  frac- 


tionation  is  attained,  and   the   n  udue   is   i 
removed  from  the  apparatus.— L.  A.  ('. 

B  and  its  homologves;  Process  of  purifying 

.     Phoenix  A.-G.  fur  Bergbau  und  Hii 

hetrieb.    G.P.  299,073,  1 1.12 

■  MM  alkali  or  alkaline-earth,  solid  or  in  eon- 
ciitrat.il  solution,  is  addi  ttralise  thi 

in  the  mil  .1  after  treating  crude  benzol 

or  the  like  with  Bulphurii  that  after  dis- 

tillation  of   both   layers  a   water-soluble 

residue,  suitable  for  us.,  m  keeping  machine  tools 
cool,  is  obtained  without  production  ol  waste  water. 
The  two  layers  maj  be  distilled  separately,  in  which 
case  a  material  suitable  for  use  as  a  substitute  for 

re-in  is  obtained  from  the  lower  layer. — L.  A.  C. 

Carbon  bisulphide;  Extraction  and  rsi  / . 

11    G.  Caiman  and  E.  AV.  Yeoman.    E.P.  115,099, 

20.18.18. 
Carbon  bisulphide  may  be  readily  extracted  from 
liquids  containing  it  (c.c/.,  benzol)  by  agitation  with 
a  cold  aqueous  solution  of  an  alkali  or  alkaline- 
earth  bisulphide,  whereby  a  salt  of  perthiocarbonic 
acid,  H.CS,,  is  formed.  The  perthioearhonate  may 
ed  as  a  bactericide  or  decomposed  by  acids  to 
produce  carbon  bisulphide,  hydrogen  sulphide,  and 
sulphur;  the  tir-t  of  these  is  steamed  otf  and  con- 
i|. ■n-ed,  the  scond  absorbed  in  hydrated  ferric  oxide, 
and  tho  sulphur  recovered  by  filtration  and  used  in 
the  preparation  of  more  bisulphide  solution.  If 
iron  salts  or  ferric  hydroxide  are  employed  instead 
of  acid  a  precipitate  of  ferrous  sulphide  and  sul- 
phur is  obtained  which  on  exposure  to  the  air 
oxidises  to  ferric  oxide  and  sulphur.  Simple  dis- 
tillation of  the  perthioearhonate  solution  gives  a 
distillate  of  carbon  bisulphide  and  hydrogen  sul- 
phide and  a  residue  of  polysulphide  and  hydroxide 
which  can  be  converted  into  bisulphide  again.  Tho 
escaping  gases  which  contain  carbon  bisulphide  may 
be  stripped  by  a  preliminary  purification  with 
hydrated  ferric-  oxide  and  lime  and  subsequent  pas- 
sage through  alkali-cellulose,  thus  forming  cellulose 
xanthate—  A.  E.  D. 

Gas  and  tar.    G.P.  319,524.    See  II  A. 
Varnish.    G.P.  319,010.    See  XIII. 
Besin solutions.    G.P.  319,011.    See  XIII. 
Eliminating  carboxyl  groups.  E.P. 144,897.  See  XX. 

IV.-C0L0URING  MATTERS  AND  DYES. 

Di/es;  Fission  of  organic  by  hydrogenation. 

R.  Meyer.  Ber.,  1920,  S3,  1265—1276. 
Ai.iZAitiN  Direct  Violet  R  and  Alizarin  Direct 
Green  G  (M.  L.  and  B.)  are  decomposed  by 
hydriodic  acid  with  the  formation  of  leucoquini- 
zarin  and  p-toIuidine-2-sulphonic  acid  and  are  thus 
isomeric  with   Alizarin    [risol   and   Alizarin  C'.vnnine 

Green  G  (Bayer),  which  give  leueoquinizarin  and  p- 
toluidine-3-sulphonic  acid.  The-  utility  of  hydriodic 
acid  in  effecting  the  fission  of  azo-dyes  ha-  been 
investigated;  in  general,  an  aqueous  or  alcoholic 
solution  of  the  dye  is  heated  with  an  excess  of  con- 
oentrated  hydriodic  acid  until  action  appears  to  be 
complete.  The  liberated  iodine  is  removed  by  sul- 
phurous aeid  and  the  hydriodic  acid  by  evaporation 

with  hydrochloric  acid.     The  method  has  the  ad- 
vantage over  other  reduction  processes  that  it  does 
d  my  inorganic  -alts  into  the  solution. 

Satisfactory  results  have  been  obtained  with  .Methyl 
Orange,  Dipln  nylamine  Orange,  Metanil  Yellow, 
Congo  Red,  and  Naphthylene  Red.— H.  AV. 

3.6-Tetrainrllnildiaminoselenopyronine.  M.  Batte- 
gay  and  G.  Hugcl.  Bull.  Soc.  Chim.,  1920,  27, 
557 — 560. 

A    m:\tike  of  sodium  sclenite  and  sulphuric  acid 
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monohydrate  is  added  gradually  to  sulphuric  acid 
containing  25%  of  sulphur  trioxide,  and  at  the 
same  time  tetramethyldiaminodiphenylmethane  is 
added  in  small  portions  so  that  it  is  always  present 
in  slight  excess,  the  temperature  not  heing  allowed 
to  rise  above  35°.  After  1J  hrs.  the  mixture  is 
poured  on  to  ice,  filtered,  and  zinc  chloride  solution 
(sp.  gr.  1-6)  added  to  the  filtrate.  A  crystalline 
precipitate  of  tetramethyldiaminoselenopyronine 
zinc  chloride,  ClrHI,N.,SeCi,,ZnCL,  is  obtained.  It 
dissolves  in  sulphuric  acid  to  a  red  solution,  which 
turns  blue  on  dilution,  and  on  the  addition  of 
sodium  hydroxide  a  reddish-blue  base  is  precipi- 
tated, which  is  soluble  in  ether.  It  dyes  tannin- 
mordanted  cotton  deep  violet-red  shades  from 
aqueous  solution. — W.  G. 

Colouring  matters  of  flowers.     Kogel.    See  XXI. 

Patent. 
Dyest'uffs    and    their    intermediates;    Process    for 

purifying   organic   .      Elektro-Osmose  A.-G 

(Graf  Schwerin  Ges.).     G.P.  320,149,  31.7.14. 
Eitheb    basic   or   acid  electrolytes,    which   act   re- 
spectively  as  electro-negative  and  electro-positive 
colloids,  are  added  to  dyes  (or  their  intermediates) 
whereby   the   dyes   are   converted   to   the   colloidal 
state,    and    impurities    are    then    removed    bv    an 
electric  current.     An  example  is  given  of  the  puri- 
fication of  an  anthracene  dyestuff  of  unknown  com- 
position, and  insoluble  in  water,  acids,  and  alkalis 
by  means  of  sodium  silicate  solution. — L   A    C 


V.-FIBBES;  TEXTILES;  CELLULOSE; 
PAPER. 

Silk;     Relation     between     the     internal     complex 

metallic    salts    and    the    solubiliti,    of    in 

ammoniacal  nickel  solutions.  The  biuret  reaction 
(CuAi.Co)  of  silk  and  wool.  M.  Battegav  and 
1.  Voltz.  Bull.  Soc.  Chim.,  1920,  27,  536—540. 
The  colour  changes  and  the  ultimate  solution  of 
silk  when  it  is  immersed  in  an  ammoniaeal  nickel 
solution  are  explained  on  the  basis  of  the 
formation  of  a  complex  nickel  salt  with  a 
cyclic  structure.  The  action  is  thought  to  be 
similar  to  the  biuret  reaction,  which  is  found 
to  be  obtained  under  suitable  conditions  with 
alkaline  copper  and  cobalt  solutions,  the  former 
giving  a  violet  and  the  latter  a  pink  tint  on  silk 
Allowing  tor  the  sulphur  present  in  wool,  similar 
results  are  obtained  with  it  or  with  the  products 
of  its  partial  hydrolysis  by  acid.— W.  G. 

Patents. 

Typhacece;   Process   for   treating   to    obtain 

fibrous   material  and  a  by-product.     P.   Horine 
G.P.  303,933,  2.11.17.  coring. 

Reeds  such  as  Typhacece,  before  treatment  witli 
liquor  to  separate  the  fibrous  matter,  are  boiled 
exhaustively  with  water,  and,  after  removal  of  the 
undissolved  residue,  the  aqueous  solution  is 
evaporated  to  dryness  under  reduced  pressure  A 
yellowish  brown,  hygroscopic  product  is  obtained 
winch  contains  20%  of  ash,  chiefly  calcium  and 
phosphoric  acid,  nitrogenous  matter,  and  hexoses 
and  pentoses,  and  possesses  nutrient  and  thera- 
peutic properties. — L.  A.  C. 

Scouring   fibres   of   vegetable   origin;  Process   for 

- — -     with     the     object     of     accelerating     and 

facilitating    subsequent    bleaching.         E     T     J 

\Vatreniez.  E.P.  135,516,  21.11.19.  Conv.,  8.11.18'. 

The   scouring    bath    contains   soluble   alkali-metal 

compounds  obtained  by  treating  a  metallic  oxide  or 


preferably  a  powdered  metal  with  an  alkali,  an 
alkali  hypochlorite,  and  a  reducing  agent,  and  may 
be  prepared  thus :  5  kg.  of  zinc  dust  is  stirred  into 
a  solution  of  25  kg.  of  sodium  "  hyposulphite  "  in 
50  1.  of  commercial  sodium  hypochlorite  solution, 
allowed  to  stand  12  hrs.,  150  1.  of  caustic  soda  of 
30°  B.  (sp.  gr.  1-262)  is  added,  and  the  liquor 
decanted  after  standing  24  hrs.  Vegetable  fibres 
are  boiled  in  this  solution  (suitably  diluted)  for 
4 — 6  hrs.,  15  kg.  of  slaked  lime  is  added,  the  fibres 
are  further  boiled  for  3 — 4  hrs.,  immersed  for 
2 — 3  hrs.  in  a  solution  of  ammonium  sulphate 
(5 — 7%  by  volume),  rinsed,  immersed  for  2 — 1  hrs. 
in  a  cold  acid  bath  containing  2%  by  volume  of 
sulphuric  acid  of  60°  B.  (sp.  gr.  1*712),  and  rinsed; 
they  are  then  ready  for  bleaching  by  ordinary 
methods.  The  treatment  may  also  be  carried  out 
in  the  cold. — A.  J.  H. 

Washing    and     cleaning;    Process    of    .       M. 

Buchner.      G.P.     319,933,     24.8.16.      Addn.     to 
312,220  (J.,  1919,  714  a). 

Colloidal  magnesium  hydroxide,  prepared  by 
treating  a  solution  of  a  magnesium  salt,  of  which 
the  acid  radicle  docs  not  form  an  insoluble  calcium 
salt.  e.g..  magnesium  chloride,  with  milk  of  lime 
at  70° — 100°  C,  is  used  for  washing  and  cleaning 
all  kinds  of  materials. — L.  A.  C. 

Wood-pulp  liquor;  Method  of  refining  crude  . 

P.    Hein,    Assr.    to    The    Chemical    Foundation. 

U.S.P.  1,341.691,  29.6.20.     Appl.,  24.10.16. 
Crude  wood-pulp    liquor   is   refined   by   mixing   it 
with  wood  ashes. — A.  J.  H. 

Sulphite   waste   liquor;    Obtaining   [rcsinou*~\    pro- 
ducts from .  W.  Oehl.  G.P.  320,508,  30.11.16. 

Silicates  or  compounds  of  heavy  metals  are  added 
to  sulphite  waste  liquor,  whereby  the  calcium 
bisulphite  is  converted  into  calcium  silicate  or  into 
an  insoluble  bisulphite,  which  is  then  separated 
from  the  resin  solution. — L.  A.  C 

Plastic,     gummy    material    from    cellulose    esters; 

Manufacture  of .     F.  Clouth.     G.P.  319,723, 

6.12.17. 

A  plastic,  gummy  material  contains  a  cellulose 
ester,  such  as  cellulose  acetate  and  anthracene  oil, 
with  or  without  the  admixture  of  a  substance  which 
forms  a  homogeneous  mixture  with  anthracene  oil, 
such  as  triphenyl  phosphate,  sulphanilide,  triacetin, 
or  ethyl  lactate.  Anthracene  oil  increases  the 
elasticitv  and  waterproof  qualities  of  the  product. 

— L.  A.  C. 

Celluloid,    vulcanite    or    the    like;    Production    of 

substitutes  for  .      W.   T.  Robinson-Bindlev, 

A.  W.  Weller,  and  E.  Dulcken.     E.P.  145,128, 
21.3.19.    Addn.  to  E.P.  134,564  (J.,  1920,  14  a). 

Iii  the  production  of  synthetic  resins  from  cresol 
and  formaldehyde,  the  sodium  sulphite  used  as 
catalyst  may  be  replaced  by  an  inorganic  fixed  base 
as  sodium  or  potassium  hydroxide,  or  by  an  alkali 
salt  as  sodium  carbonate,  acetate,  or  formate. 

—A.  J.  H. 

Petting  fibrous  substances ;  Process  of .     E.  L. 

Rinman.  U.S.P.  1,344,719,  29.6.20.  Appl.,  2.10.18. 

See  E.P.  128,464  of  1918;  J.,  1919,  678  a. 

Ramie,  flax,  hemp,  and  like  plants;  [Mechanical] 
treatment  of  — ■ — ■  for  the  production  of  fibre  for 
spinning.  W.  P.  Govaerts  and  G.  A.  M. 
Dreypondt.     E.P.  8559,  4.4.14. 

Reclaiming  solvents.     U.S.P.  1,345,083.     See  I. 

Cellulose.    G.P.  320,856.    See  Ha. 
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VI— BLEACHING:  DYEING;   PRINTING; 
FINISHING. 

last  fo  cAloi     ■     SI- 'I    d  ■■      rendering  . 

[Printing.']    J.   Brandt.    Sealed  note  No.   1424. 

Bull.    Boc.     Ind.    Mulhouse,    1930,    «6,    28—30. 

Report  bj  11.  Bourry,  ibid,  80-  31. 

t'lu.ni  r.n>  effect!  obtained  wit h  printing  past 

taining  chrome  mordant   dyes  having  phenolic  or 

acidic  and  basic  gronpa  are  last  to  i  hlorine  it  tannic 

acid  be  present .    A  brae  resi  rve,  fast  to  chlorine,  on 

Para  Bed  is  obtained  by  the  dbg  of  a  printing  paste 

i    kg.  of  acid  Btarcb  paste.  200  g. 

ol    Modern  Violet    tO      paste,   lot)  g.  of  chromhiin 

:i    H    (sp.  gr.  1-083),  400  g   ol  gam  traga- 

catilh  (08  g.  per  I.),  and  900  g.  of  a  ."ill       tannic  acid 

solution,  with  the  nsnal  subsequent   development. 

A  black  reserve  b  obtained  by  the  use  ol  a  paste 
composed  of  1  kg.  of  Btarob  paste.  60  g.  of  Brown 
salt  t;..  900  g.  of  .Modem  Violet,  loo  g.  of  chromium 
11  I!.,  and  860  g.  of  gum  tragacanth  (60  g. 
per  L),  with  the  addition  of  60  g.  ol  sodium  chlorate 
immediately  before  use.     Bourry  reports  that  the 

two    printing    processes   are   satisfactory,    lint    that 

uuoin   alters  the  shade  of  the  dyes  without 
mm  h  increa  sing  their  fastness  to  chlorine. 

—A.  J.  H. 

AnUine  Mark;  />  •  one  under . 

P.  \V.  Pluaanski.     Scaled  note  No.  1468.     Hull. 
[nd.  Mulhouse,  1930,  86,  31— S3.     Report  by 
M    Batt.    bj      Ibid,  33 

Hi  i  i    or  yellow    resists  are  obtained  by  printing  a 
containing  caustic  soda  and    10  g.  of  stan- 

Kloride  per  kg.  on  cloth  prepared  for  Aniline 
Black  with  tin-  usual  padding  liquor,  but  contain- 
0  g.  of  Indanthrcne  or  Flavanthrene  per  kg., 
drying,    rapidly   ageing   to  develop   the   black,    and 
then    steaming    in    the    absence   of   air    for   li    niins. 
The  alkaline  resist  paste  may  be  suitably  coloured, 
and  if  the  cloth  be  first  prepared  with  /S-naphthol 
sists  can  be  developed  with  dia/.o  compounds. 
Indigo    may    be    used   in    place   of   Iiulanthrene   if 
sodium  hydrosulphite  NF  be  present  in  the  resist 
Battegay  reports  the  process  to  be  satisfac- 
tory.—A.  J.  H. 

Patents. 

ucnt  of  open  fabrics;  Apparatus  for 
.    E.  \Y.  Hunt.    E.P.  145,113,  19.3.19. 

An  ordinary  Mourning  kder  contains  a  rectangular 
fabric  chamber,  two  opposite  sides  of  which  are 
movable.  The  fabric  enters  the  kier,  is  plaited 
uu.ui  in  open  width  by  a  suspended  pair  of  elec- 
trically-driven nip  rollers,  compressed  by  the  two 
bile  sides,  an<)  bleached  by  the  usual  methods 
of  boiling. — A.  J.  H. 

■i  machine.    F.  L.  Bickel.    U.S. P.  1,344,788, 
29.6.20.    Appl.,  31.5.19. 

A  niwiuiAGM  oscillates  in  the  liquid  chamber  of  the 
machine,  whereby  the  fabric  is  compressed  and 
periodically  removed  from  the  dye  liquor. — A.  .1.11 

Printing  a, Hon  fabrics  and  yarns.  The  Calico 
Printers'  Assoc,  Ltd.,  W.  Rouse,  and  G.  Nelson. 
E.P.  145,240,  5.6.19. 

Tup:  alkaline  discharge  of  alumina,  iron,  and 
chrome  mordants  is  satisfactory  in  the  presence  of 
tannin.  Cotton,  mordanted  with  the  (annates  of 
aluminium,  iron,  or  chromium,  is  printed  with  an 
alkaline  mordant  such  as  sodium  aluminatc  or  an 
alkaline  lead  solution,  or  a  mixture  comprising  a 
caustic  alkali,  a  reducing  agent,  and  a  vat  or  sul- 
phur dye,  aged  or  steamed,  washed,  and  dyed  by 
the  usual  methods. — A.  J.  H. 

Glue  substitute.    G.P.  318,957.    See  XV. 


VII.-ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Sulphuric   acid;    Concentration    «/  [by   the 

Strzoda  <■  ■}.    K.  Mattenklodt.    Chem.- 

Zeit.,  1930,  ii,  629  (e/.  J.,  1918,  888  0 

Hv  means  of  the  Str/.oila  plant,  used  in  conjunction 
with  a  Petersen  pre-c  one  entration  tower,  a  strength 
of  97— 98°;  nia\  be  reached  from  initial  50%  acid. 
Working  to  !'."1  !U  concentration,  with  an  out- 
put of   10  tons  per  L'l   Ins.,  a   reduction  Ol    L'Sd  tons 

of  weak  acid  treated  is  effected  as  compared  with 
other    pro©  the    Gaillard.    Ceaaler- 

Duron.  Harliiiann  and  Benkei  ,  and  I'anling.  Loss 
in  the-  Strzoda  process  is  negligible;  about  1%  of 

very    weak    ai  id   (  I      B.  ;   sp.    gr.    POO/)    i.   obi 

whereas  other  plants  show  about    10%   containing 

an  appreciable  amount  of  sulphuric  acid  which  lias 

to  1)0  recovered  by  re-concent  rat  ion.     The  i 

fuel  consumption  in  the  Strzoda  plant.  1  8  toil  per 
in  tons  94%  acid,  as  against   12 — l'B  ton  in  other 

plants,  is  e terbalanced  by  the  higher  yield  of 

concentrated  acid,  and  smaller  amount  of  weak 
in  id  obtained.  By  the  employment  of  an  iron- 
silicon  alloy  the  wear  and  tear  of  the  plant  is  re- 
duced to  a  minimum. — AY.  J.   VY 

Ammonia-water,-    The    system  .      S.    Postma. 

Rec.  Trav.  Chim.,  1920,  39,  515—536. 
THB  author  has  constructed  the  melting-point, 
boiling-point,  and  vapour  pressure  curves  of  mix- 
tures of  ammonia  and  water  and  the  sublimation 
curve  of  ammonia,  and  has  deduced  a  formula  for 
the  variation  of  the  vapour  pressure  of  ammonia 
with  temperature. — AY.   G. 

Ferrous  compounds;  Catalytic  action  of  copper  salts 

on  llie  oxidation  of  by  air.     L.  Maquenne 

and    E.    Demoussy.     Comptes   rend.,    1920,    171, 
65—69. 

Copper  salts  exert  a  marked  catalytic  action  on  the 
oxidation  of  ferrous  salts  by  air  even  at  extreme 
dilutions.  It  is  most  noticeable  with  ferrous  salts 
of  weak  acids. — W.  6. 

Tin;  Precipitation  of  bii  iron.      X.   Bouman 

Reo.  Trav.  Chim.,  1920,  39,  537—511. 

An  explanation  of  the  fact  that  iron  will  not  pre- 
cipitate tin  from  a  solution  of  stannous  chloride  is 
given,  based  on  potential  measurements.  At  the 
Rame  time,  it  is  shown  that  when  reduced  iron  is 
boiled  with  a  dilute  acid  solution  of  stannous 
chloride  some  tin  is  precipitated. — AY.  G. 

Ammonium  hydroyen  fluoride;   Titration  of  . 

AY.  8.  Chase.    J.  Ind.  Eng.  Chem.,  1920,  12,  567— 
568. 

To  avoid  the  interfering  action  of  hydrofluoric 
acid  on  ordinary  indicators  in  determining  the 
acidity  of  ammonium  hydrogen  fluoride,  the  solu- 
tion of  the  sample  is  treated  with  an  excess  of  cal- 
cium chloride;  an  equivalent  quantity  of  hydro- 
chloric acid  is  liberated,  and  this  is  titrated  with- 
out removal  of  the  precipitated  calcium  fluoride. 
Methyl  orange  is  used  as  the  indicator. — W.  P.  S. 

Thiocyiinates    m    ammoniacal    liquor    etc.      Shaw. 
See  IIa. 

Pickling  solutions.    Boyle.    See  X. 

Acetic  acid  in  acetates.    Pickett.    See  XXIII. 

Patents. 

Sulphuric  acid ;  Process  and  apparatus  for  removal 

of  arsenic  from .    G.  E.  Clark.    E.P.  144,869, 

29.5.19. 

An  apparatus  for  treating  sulphuric  acid  with  a 
de-arsenicating    gas,    such    as    hydrogen    sulphide, 
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without  the  use  of  a  steam  injector,  comprises  a 
tower  with  suitable  baffles,  through  which  the  acid 
gravitates  in  the  form  of  spray  into  a  sealed  con- 
tainer, also  provided  with  baffles  which  cause  the 
acid  to  flow  in  a  zig-zag  path.  The  reacting  gas  is 
blown  by  a  fan  into  a  holder,  from  which  it  is 
conveyed  under  pressure  through  a  series  of  pipes, 
terminating  in  nozzles,  and  entering  the  container 
between  its  baffles.  After  passing  through  the  acid 
in  this  vessel  and  effecting  its  de-arsenication,  the 
gas  is  passed  upwards  through  the  tower  and  thus 
brings  about  a  preliminary  treatment  of  the  des- 
cending acid. —  \V.  J.  W. 

Sulphurous  gases;  Production  of  concentrated . 

Farbenfabr.  vorm.  F.  Barer  und  Co.  G.P. 
304,262,  24.11.16. 

Gases  containing  a  low  percentage  of  sulphur  are 
passed  over  porous  charcoal  moving  in  the  opposite 
direction,  and  the  sulphurous  acid  absorbed  by  the 
charcoal  is  then  recovered  by  careful  heating.  By 
keeping  the  charcoal  in  motion  during  the  heat 
treatment  the  formation  of  carbon  oxysulphide  is 
prevented,  and  the  sulphur  dioxide  content  of  the 
gases  may  be  raised  from  0'3%  to  70%  . — W.  J.  W. 

Sulphur  dioxide;  Method  of  producing  .      F. 

Laist  and  F.  F.  Frick.  TJ.S.P.  1,344,905,  29.6.20. 
Appl.,  9.6.19. 

A  mixture  of  sulphur  dioxide  and  oxygen  is  made 
to  react  with  a  substance  containing  sulphur. 

— W.  J.  w. 

Oxides  of  sulphur;  Manufacture  of from  sul- 
phates, specially  calcium  sulphate.  Badische 
Anilin-  und  Soda-Fabrik.     G.P.  306,313,  6.11.15. 

The  sulphates,  which  may  be  mixed  with  combus- 
tible substances,  are  introduced  in  a  finely-divided 
condition  into  oxidising  flames,  the  air  admitted 
being  previously  heated. — W.  J.  W. 

Gases  containing  sulphur;  Producing  suitable 

for  the  manufacture  of  sulphur  and  a  magnesia 
sludge  from  magnesium  chloride  liquor.  Har- 
burger  Chem.  Werke  Schbn  und  Co.,  and  W. 
Daitz.    G.P.  306,441,  15.2.17. 

In  the  process  for  decomposing  magnesium  chloride 
liquor  by  means  of  calcium  sulphide,  a  mixture  of 
calcium  sulphide  and  calcium  oxide,  prepared  by 
roasting  calcium  sulphate  together  with  lime  or 
dolomtie  under  the  action  of  reducing  fire-gases  and 
steam,  is  employed  instead  of  calcium  sulphide 
alone.  A  small  quantity  of  iron  oxide  may  be  added 
to  the  charge  in  the  roasting  process  to  regulate 
the  action  of  the  gases,  provided  that  a  product 
free  from  iron  is  not  required. — L.  A.  C. 

Sulphur;  Process  for  obtaining  from,  calcium 

sulphate.  Badische  Anilin-  und  Soda-Fabrik. 
G.P.  (a)  301,682,  4.11.16;  (b)  302,471,  18.11.16: 
(c)  306,  312,  24.12.16. 

(a)  The  gases  containing  sulphur  dioxide  derived 
from  the  decomposition  of  calcium  sulphate  are 
mixed  with  carbon  monoxide,  or  gases  containing 
carbon  monoxide,  in  presence  of  red-hot  coal  or 
coke,  (b)  Instead  of,  or  in  addition  to,  carbon 
monoxide,  oxygen  or  air  may  be  introduced  in 
such  excess  that  the  gases,  after  leaving  the  com- 
bustion zone  and  on  entering  the  reduction  cham- 
ber, contain  an  appreciable  proportion  of  oxygen, 
(c)  When  gypsum  is  employed  for  the  production 
of  the  gases,  it  may  be  first  dehydrated,  the  air 
introduced  into  the  process  being  also  completely 
dried.  The  yield  of  sulphur  is  practically  doubled 
by  this  means. — W.  J.  W. 

Nitrogen  products  [cyanides];  Apparatus  for  the 

production  of  .     C.  T.  Thorssell  and  H.  L. 

R.  Lunden.     E.P.  145,299,  14.8.19. 

In  the  manufacture  of  cyanide  by  interaction  of 


nitrogen  with  coal  and  oxygen-containing  com- 
pounds of  alkali  or  alkaline-earth  metals,  at  a  high 
temperature,  and  under  high  pressure,  the  energy 
of  the  gas  mixture  at  the  end  of  the  reaction  may  be 
utilised  both  for  introducing  the  nitrogen  into  the 
reaction  chamber  and  for  other  purposes.  The 
gases  leaving  the  reaction  chamber  at  high  tem- 
perature, and  consisting  largely  of  combustible  gas 
(carbon  monoxide),  are  led  through  a  branch  pipe 
on  the  nitrogen  inlet  pipe  to  an  expansion  engine, 
which  operates  a  pump  for  driving  the  nitrogen 
under  pressure  to  the  reaction  chamber.  The 
gases  leaving  the  expansion  engine  are  then  con- 
I  veyed  to  a  combustion  engine  or  gas  burner  for 
i  further  utilisation.  The  expansion  engine  and 
pump  may  be  connected  to  two  or  more  reaction 
!  chambers  adapted  to  work  alternately  so  that  gas 
from  one  is  used  for  compressing  nitrogen  for  sup- 
plying another. — W.  J.  W. 

By-products,  particularly  nitrogen  compounds,  fron 

blast  furnaces;   Method  of   obtaining  .     W. 

Ostwald,  Assr.  to  The  Chemical  Foundation,  Inc. 
TJ.S.P.  1,344,770,  29.6.20.  Appl.,  10.10.16.  Re 
newed  25.11.19. 

In  the  treatment  of  ores  in  blast  furnaces  a  hy- 
drated  chloride  is  added  to  the  charge.  The  water 
of  hydration,  liberated  as  steam,  acting  in  the 
ammonia-forming  temperature  zone,  converts  the 
nitrogen  of  the  fuel  into  ammonium  chloride,  which 
is  then  separated  from  the  blast-furnace  gases. 

— W.  J.  W. 

Aluminium   nitride   and   the   like;  Production   of 

.        M.   Shoeld.   Assr.   to  Armour   Fertilizer 

"Works.  TJ.S.P.  1,344.153,  22.6.20.  Appl.,  10.7.19. 

Briquettes  of  aluminous  and  carbonaceous  material 
are  mixed  with  practically  infusible  resistor  ele 
ments  of  substantial  size  which  do  not  enter  into 
the  chemical  reaction,  and  which  are  of  greater 
electrical  conductivity  than,  and  prevent  fusion  of. 
I  the  briquettes.  Aluminium  nitride  is  produced  by 
l  heating  the  mixture  by  means  of  an  electric  cur- 
rout  in  an  atmosphere  of  gas  containing  nitrogen. 

—A.  R.  P. 

Aluminium    nitride:   Furnace   for  manufacture   of 
.     G.  Herman.     G.P.  319,046,  23.10.14. 

A  furnace  for  treatment  of  bauxite  with  excess  of 
nitrogen  containing  methane  comprises  chambers 
heated  by  gas  (e.g.,  natural  gas),  divided  into 
number  of  smaller,  vertical  reaction  chambers,  in 
which  the  material  is  treated  at  a  high  temperature 
with  reaction  gases  of  high  concentration,  the  pro- 
cess being  carried  out  continuously  by  increasing 
the  reaction  velocity. — W.  J.  W. 

Aluminium  silicates:  Treatment  of  natural  — 
W.  Borchers.  G.P.  300,684,  14.4.16.  Addn.  to 
300,092  (J.,  1920,  64a). 
Carbonates  or  hydroxides  of  the  alkaline-earths 
may  be  substituted  for  the  sulphates  referred  to  in 
the  original  patent.  During  the  roasting  the  silicic 
acid  will  combine  with  the  alkaline-earth  oxide, 
leaving  the  aluminium  oxide  in  the  finished  product 
in  a  finely-divided  condition,  and  readily  suscepti- 
ble to  suitable  solvents. — W.  J.  W. 

Spent  iron  oxide;  Furnace  or  kiln  for  burning ■. 

W.  Crowther.     E.P.  145,366,  9.1.20. 

A  number  of  superposed  burning  compartments  are 
arranged  one  above  the  other  in  a  setting,  each 
being  provided  with  an  arched  roof  leaving  a  space 
between  the  roof  and  the  floor  next  above.  The 
burnt  gas  passes  through  the  roof  into  the  space 
above  and  thence  through  side  openings  into  a 
common  vertical  flue.  The  material  on  each  floor  is 
thus  preheated  by  the  gas  from  the  chamber  below. 
The  burnt  oxide  is  pushed  out  of  the  burning  cham- 
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bor^  into  a  receiver  at  the  l>a<  k.  and  the  light  dust 
is  deposited  in  the  outlet  flues.-  AY    f.  p. 

iiuin    sulphitt ■;    Manufacture    of    .        E      0 

li.u~t.iu,  Assr.  to  The  Dow  Chemical  Co.    0  9  P. 
1,343,897,23.6.90.    Appl.,  85.6.18. 

Nrrai  i  \kk  is  caused  to  interact  with  calcium  sul- 
phite, the  ai  id  sodium  Bulphite  produced  being  then 
1  with  milk  of  lime. — W.  J.  W. 

/'  im;  Treatment  of  mineral!  containing . 

\    tfessersohmitt,  Assr.  to  The  Chemical  Founda- 
tion,  [no.       D.6.P.   1,344,705,  29.6.80.       Appl., 

11.12.1  1. 

3  toATBB  containing  potassium  are  finely  ground, 
mixed  with  sodium  nitrate,  and  heated  to  a  high 
temperature,  under  pressure,  in  presence  of  water. 

— W.  J.  AY. 

Votaih  [from  silicates];  Recovery  of  A    ('. 

Spend  ■         D.B.P.    1,344,830,   29.6.80.       Appl., 

Kill.".. 

Amorphous  silicates  containing  potassium  are 
heated  under  pressure  with  a  neutral  salt  of  a 
strong  base,  in  pn  a  solvent,  strong  bases 

or  acids  being  absent.  The  salt  equivalent  should 
be  about  15  times  that  of  the  potassium  present, 

—AY.  J.  AY. 

Sodium    lUico fluoride;    Preparation    of   and 

hydraulic   cement,        \\  .    Esch.       G.P.  319,559, 
27.3.19. 

Silicic  acid,  fluorspar,  and  magnesium  sulphate 
arc  roasted  together  in  a  rotary  furnace,  and  the 
silicon  tetrafluoride  evolved  is  passed  into  a  solu- 
tion <>f  sodium  chloride.  The  residual  product  in 
arnaoe,  on  nccount  of  its  content  of  magnesium 
oxide  and  <  .■  1<  i ii in  sulphate,  may  be  employed  as  a 
hydraulic  cement.-  -AW  J.  AY. 

■  'nls:  Manufacture  of  .     H. 

Kiiht.    G.P.  308,396,  23.6.17. 

Salts  of  heavy  metals  are  prepared  by  heating  a 
mixture  of  an  oxide,  hydroxide,  or  carbonate  of  a 
heavy  metal  and  an  ammonium  salt  of  a  strong 
ac  id  :  r.'i..  by  hi  Sting  a  mixture  of  iron  oxide  and 
ammonium  sulphate  in  a  stream  of  air,  ammonia  is 
liberated  and  iron  sulphate  is  formed  at  a  little 
above  100°  C— L.  A.  C. 

Stum    arsenate;    Method    of    making    . 

E    O.  Barstow.  Assr.  to  The  Dow  Chemical  Co. 
I    S.I'.  l„s  H.018,  22.6.20.    Appl,  16.9.18. 

An  aqueous  suspension  of  magnesium  hydroxide  is 
mixed  with  a  solution  of  arsenic  acid. — A.  R.  P. 

Leadarsena <■  .  Manufacture  of .    O.  F.  Heden- 

burg  and  D.  8.  Pratt,  Assrs.  to  The  Toledo  Red 
Spray  Co.  U.S. p.  1,344,035,  22.6.20.  Appl.,  1.7.19. 

Finki.y-divided  lead  oxide  is  suspended  in  a  liquid 
medium,  free  from  electrolytes  other  than  those 
resulting  from  partial  hydrolysis  of  the  oxide,  and 
jtrsenic  acid  or  oxide  is  added,  whereby  lead  arsen- 
ate b  produced  in  a  fine,  crystalline  form  suitable 
for  use  as  an  insecticide. — AA'.  J.  AY. 

Potassium  perchlorate;  Cyclic  process  for  the  manu- 
facture of .    Oberschlesische  A.-G.  fiir  Fabr. 

von  Lignose.     G.P.  298,991,  25.12.15. 

A  soli'Tion  of  sodium  perchlorate  obtained  by  elec- 
trolysis is  treated  with  potassium  chlorate,  and  the 
solution  of  sodium  chlorate  formed,  after  addition 
of  sodium  chloride  to  replace  the  small  loss  of  Na 
ions,  is  again  electrolysed. — L.  A.  C. 

Potassium  chlorate ;  Electrolysis  of  solutions  of 

to  prepare  potaMtum  percnloraie.  Oberschlusische 
Sprengstoff  A.-G.    G.P.  300,021,  7.12.15. 

A  solution  of  potassium  chlorate  is  electrolysed  at 


•-'7  0.,  using  nickel  cathodes  and  a  current  density 
o!  about  O'lo  amp.  per  St),  cm.  nl  cathode  surface. 

— L.  A.  C. 

Bromotes;    Manufacture  of  .       C    AY.  ,I< i, 

Assr.  to  The  Dow  Chemical  Co.    I'.s.p.  i,.(i:i,9is, 
83.6.80.    Appl 

A    soi. i  in. k    Inornate    is    separated    from    admixture 

with  other  salts  by  converting  it  into  barium 
bromate,  which  is  relatively  insoTubt       \    1!.  P, 

Hydrogen;  Manufacturing  of  .       The  British 

Oxygen  Co.,  Ltd.,  8.   VV.  Bray,  and  I.  H    Bal- 
four.    B.P.  144,751,  I  1.3.19. 

Tiik.  spent  ga.-cs  issuing  from  a  unit   in   which  iron 

oxide  has  been  reduced  by  producer  gas  to  metallic 
iron  to  bo  used  in  the  manufacture  of  hydrogen 

are  treated   by   known   methods,   e.g.,  condensation 

absorption,  to  remove  the  greater  part  of  the 

water  vapour,  carbon  dioxide,  and  sulphur  com- 
pounds. The  purified  gas  is  then  used  to  reduce  a 
further  charge  of  oxide. — A.  R.  P. 

[Oxidising]  catalyst,  and  process  of  making  it 
J.  C.  AY.  Frazer  and  C.  C.  Scalione.  U.S. P. 
1,346,333,  29.6.30.  Appl.,  4.2.19. 
A  nvnitATiui  metal  oxide  is  precipitated  in  an  ex- 
tremely finely  divided  condition,  washed  free  from 
soluble  matter,  and  compressed  into  a  cake  which 
is  dried  at  "a  low  temperature  in  a  current  of  gas 
containing  free-  oxygen. — AY.  J,  \y. 

Flue  dust.    U.S. P.  1,345,034.    See  X. 

Lime-potash  fertiliser.    U.S.P.  1,345,077.  See  XVI. 


VIH.-GLASS;  CERAMICS. 

"  Soda  composition  "  [as  substitute  for  sodium  car- 
bonate in  glass  manufacture'].  L.  Springer. 
Sprechsaal,  1920,  53,  310—313. 

Tiik  term  "soda  composition"  or  "glass  composi- 
tion "  is  applied  to  a  number  of  materials  used  as 
substitutes  for  sodium  carbonate  in  glass  manufac- 
ture.    One  of  these  compositions  was  found  to  be 
completely  soluble  in  water  and  to  consist  of  sodium 
carbonate   81'0,    barium    peroxide   2'0,    iron    oxide 
0013,  and  water  164   \     Other  compositions  con- 
sisted   of    powdered    bluish-green    soda-lime    glass 
(cullet)  with  20%   of  soda;  soda  18,  chalk  17,  rock- 
salt  60,  and  fluorspar  5%  ;   and  impure  rock  salt. 
The  presence  of  calcium  sulphate  in  such  composi- 
tions   is    objectionable,    as    it    forms    scum    on    or 
"  seeds  "  in  the  glass.     Barium  carbonate  (with  or 
without  barium  peroxide)   is  a   popular  substitute 
for  soda  and   potash.     If  all  the  lime  in  a   hatch 
mixture  is  replaced  by  twice  its  weight  of  barium 
carbonate,   the  glass  melts  more  readily  and  fines 
rapidly.        If   part   of   the   alkali    is   omitted,   the 
glass  still  melts  readily,  but  is  liable  to  be  stony. 
If  part  of  the  alkali  is  replaced  by  baryta  a  readily 
fusible  and  rapidly  fining  glass  is  produced.     When 
the  lime   is  only   partially  replaced  by  baryta  the 
glass  melts  well,  and  the  fining  is  much  improved. 
A  saving  in  potash  can  only  be  effected  by  forming  a 
true  barium  glaze  without   lime,  or  when  part  of 
the  lime  and  a  small  part  of  the  alkali  are  replaced 
by  barium  carbonate.     AA'hen  fluorspar  is  used  as 
a  substitute  for  alkali,   the  glass  appears  to  melt 
readily;  this  is  not  due  to  the  direct  fluxing  action 
of  the  spar,  but  to  the  volatilisation  of  some  of  the 
sand   whereby  the  silica-content  of  the  mixture  is 
reduced;  at  the  same  time  the  quality  of  the  glass 
is  impaired.    Attempts  have  been  made  recently  t<> 
use  a  specially  purified  sodium  sulphate  free  from 
iron   as  a  substitute   for  soda    in   crystal   glass,   but 
it  is  doubtful  whether  so  highly  purified  a  sulphate 
i-   as  cheap  as  soda,  and  whether  a   wholly  white 
crystal   glass  can  be   prepared   from   it.        Sodium 
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Bilicofluoride  and  other  fluorine  compounds  are  also 
used  as  substitutes  for  soda  and  as  opae ifiers, 
especially  in  association  with  kaolin  and  felspar 
SodTum  silicofluoride  has  the  same  disadvantages 
as  fluorspar  and,  in  addition,  it  tends  to  make  the 
^lass  turHd,  especially  if  alum.na  >s  Present 
Sodium  fluoride  is  also  used  as  a  substitute  for 
boron  and  arsenic  compounds,  and  as  a  fining 
accelerator. — A.  B.  S. 

Glass  batches  containing  lime;  The  choice  of  —  - 
W    E.  S.  Turner.     J.  Amer.  Ceram.  hoc,  ±y-«J, 
3,  379^-383. 
In  the  manufacture  of  glass  bottles,  batch  m«tur« 
containing  about  300  parts  of  limestone  to   each 
1000  parte  of  sand  are  used  for  hand-worked  glass 
Uut  not  in   works  employing  automatic ^chines. 
In  the  latter  the  use  of  a  glass ;  with .so  high  a  lime 
content  would  be  attended  with  difficulty,   and  a 
"mTflint"   glass  with  a  low  proportion  of  lime 
-,nd  a  higher   proportion   of  alkali. (soda   ash   and 
Chile  saltpetre)  is  preferable,  as  it  is  more  fusible, 
remains  plastic  for  a  longer  time  and  at  a  lower 
temperature,    has    a    lower    thermal    conductivity 
and  a  higher  coefficient  of  expansion    and  requires 
a   lower   annealing  temperature         The  durability 
Ld  Resistance  of  the  lime-flint  ■!■«■  tow*  ■« 
and  liquids  is  reduced  as  the  proportion  of  alkali  is 
fncreased  and,  for  this  reason,  glasses  containing 
ess  tnan  7%  of  lime  or  less  than  166  parts  of  lime- 
stone o"  more  than  412  parte  of  soda  ash  per  1000 
parte  of  sand  should  be  avoided.— A.  a.  b. 
Optical  glass;  Twenty-three  types  "/  "— -•    »■  J-    j 
Montgomery.       J.  Amer.  Ceram.  Soc,  1920,  A, 
404—410. 
On  clotting  the  dispersion  and  refractive  index  or 
various  optical  glasses  as  abscissae  and  ordinates,    | 
Respectively,  it  was  found  that  there  are  23  ordinary 
types  of  optical   glass    composed   of  :-(a)   Fund  a 
mental  oxides  (SiO„  K20    Na20,  CaO    PbO.^i". 
B  O  )  affecting  the  optical  properties,  and  (b)  con 
frol"  chemicalsSaffecting  the  fus  ibilitj .of the glasses, 
i  e     the  "  proportioning"  of  carbonates,  nitrates 
chlorides    and  sulphates  or  the  use  of  arsenic  and 
antimony.    Sometimes  a  fundamental  oxide  may  be 
used  as  a  control  chemical.     A  diagram  shows  that 
vert  large  changes  in  composition   are  needed  to 
change  the  optical   properties  appreciably     yet   i 
the  refractive  index  and  dispersion  are  to  be  kept 
con/tent  only  very  small  variations  u, ^omposjtxon 
can  be  permitted,  a  variation  of  0  1 /„  m  the  runaa 
mental  oxides  affecting  the  third  decimal  place  of 
The  refractive  index  and  the  first  decimal  place  of 
the  dispersion.     The  diagram  also  shows  that  there 
is  a  natural  field  in  which  each  ox.de  has  itanormal 
use    though  it  may  be  employed  in  other  fields  for 
sionda°ryg purposes.     Thus    the  long,  narrow  lead 
zone   extends   from  the   "  telescope   fluit       to  the 
densest  silica  flint,  the  lead  from  10-80%   ' rf  the 
batch,  and  the  refractive  index  from  1  50  to  1  96, 
and  the  dispersion  from  57'0  to.19'7.     To  thenght 
of  the  lead  zone  barium  and  zinc  are  introduced 
ranging  from  dense  baryta  flint  (with  10/  barium 
and  5%   zinc)  through  baryta,  flint  to  baryta  light 
flint  with  15%  barium  and  1?%  zinc      The  »nc  is 
highest   (15%)   in   a  baryta   light   flint   and  dense 
barium   crown;   it  decreases  as  the  dispersion   in- 
creases to  about  2%   in  the  soft  silicate  crown  and 
ordinary  crown.     The  soda-lime  field  includes  the 
ordinary  crown,  whilst  the  telescope  crown  is  a  soda- 
lime   glass    with    boric    and    barium    oxides.      Ihe 
"light  silicate  crown"  field  overlaps  some  of  the 
others  ;  it  contains  5—10%  of  boric  oxide.  The  boro- 
silicate    crown   of   high    refractive   index    contains 
about  10%   of  boric  oxide,  and   is  rather   high  in 
alkali,  whilst  the  ordinary  borosihcate  crown  con- 
tains 10—15%  of  boric  oxide  and  may  contain  2—4% 
of  barium  oxide  or  alumina.     When  a  new  glass  is 
required  of  any  given  refractive  index  and  disper- 


sion its  composition  may  be  roughly  determined  by 
extrapolation  on  the  diagram.— A.  U.  b. 

Glass;  Measurements  on  the  thermal  dilatation  of 
^_^  at   high   temperatures      C.   G     Peters ;   and 

C  H.  Cragoe.     J.  Opt.  Soc.  Amer.,  1920,  4,  105— 

144. 
The  dilatation  of  32  different  kinds  of  glass  was 
measured  by  means  of  the  F.zeau-Puli rich  inter- 
ferometer at  temperatures  between  20°  and  650  U 
The  curves  drawn  from  the  figures  so  obtained 
show  that  the  glass  passes  through  a  critical  expan- 
sion region  in  which  the  rate  of  expansion  mere asss 
2—7  times;  this  region,  which  does  not  exceed  40 
C.  for  any  glass  examined,  was  found  as  low  as 
400°  C.  with  a  barium  crown  and  as  high  as  o/o  Kj. 
with  a  lead  glass.  About  75°  C.  above  the  critical 
region  the  glass  softens  and  contracts.  The  results 
of  such  dilatation  measurements  give  information 
!  as  to  the  temperature  for  most  careful  and  thorough 
annealing,  the  upper  limit  for  rapid  annealing,  and 
the  region  where  careful  cooling  is  essential. 


Kaolins;  Elutriation  tests  on  American—--.  H.G. 
Schurecht.  J.  Amer.  Ceram.  Soc,  1920,  3,  355- 
378. 
A  number  of  American  kaolins  were  elutriated  lr 
a  modified  Schulze's  apparatus,  consisting  or  s 
series  of  four  cans,  the  upper  parts  of  which  u«e 
cylindrical  and  the  lower  parts  c?n?cal.',  *„ 
diameter  of  the  cans  and  the  speed  of  liquid  pass 
in<r  through  them  were  adjusted  to  secure  the 
velocities  specified  by  Seger  tor  separating  silt  and 
clay  substance,  and  for  dividing  the  latter  into 
three  fractions.  In  carrying  out  the  process  the 
clay  is  crushed  to  pass  completely  through  a  No  4 
sieve,  after  which  500  g.  is  thoroughly  blunged  with 
water  in  a  2-quart  churn,  sifted,  and  the  slip  which 
has  passed  through  a  200-mesh  sieve  is  defloccu dated 
by  the  addition  of  a  little  caustic  soda  and  admitted 
to  the  elutriator  drop  by  drop.  The  rate  of  flow 
must  not  exceed  two-thirds  of  the  maximum 
velocity   until   all  the  slip   has  been   added  to 

avoid  flocculation  as  the  caustic  soda  is  washed  out 
of  the  clay,  a  little  dilute  ammonia  is  added 
periodically  to  the  water  passing  through  the 
elutriator.  The  elutriation  requires  three  days 
The  residue  in  each  can  is  then  collected,  dried  and 
weighed,  and  the  size  of  grains  measured  under  a 
microscope  as  a  check.  Distilled  water  should  be 
used  throughout,  as  the  soluble  salts  in  tap-water 
cause  partial  coagulation  The  observed  diameters 
of  the  particles  agree  well  with  those  calculated  by 
Schbne!s  formula.  When  tested  in  this  manner, 
kaolins  from  Georgia,  South  Carolina,  and  Penn- 
sylvania resembled  English  china  clay  in  containing 
a  large  percentage  of  particles  below  0  010  mm. 
diameter  (Seger's  "clay  substance"),  but  those 
from  North  Carolina  contain  only  a  low  percentage 
of  these  minute  particles.  As  English  ball  clays 
contain  9855%  of  very  fine  grains  carried  away  by 
a  current  with  velocity  of  00197  mm.  .  per  sec. 
whereas  china  clay  contains  only  4<U,  it  is  sug- 
.rested  that  the  greater  plasticity  of  ball  clays  is 
due  to  the  large  proportion  of  these  minute  grams. 

Terra-cotta  bodies;  Effect  of  variation  of  the  size 

of  aroq  in  .     B.  L.  Clare  and  D.  F.  Albery. 

J.  Amer.  Oram.  Soc,  1920,  3,  384-387. 
Variations  in  the  character,  quality,  and  size  of 
particles  of  the  grog  used  in  the  manufacture  of 
terra-cotta   bodies   cause   corresponding   variations 
in  the  bodies.     Coarse  grog  (33%  on  lj^nesh   «  f  £ 


of  20-mesh,  33%   on 


40-mesh,    and    21% 


through 
60-me^nV  redu~ce°s  the  frying',  shrinkage .and  in- 
creases the  difficulties  in  pressing  and  finishing .ana 
in  preventing  warping.  .It  makes  the  burned  ware 
weak  and  the  glaze  covering  poor.    Fine  grog  (1  5/„ 
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,.n  20-mesh,  98'9      on  40-mcah.  90*8      •>■•  60-meah. 

;;.  1      on  lOO-mesh,  and  :« I  l'      through  lOO-meeh) 

facilitates  production,  but  the  gooda  tend  to 

v.  Iii  n  drying  and  to  warp  when  burned,     Grog  of 

■odium  siae  (a.fl.,  ll'B      on  14-mesh,  v  l'      on  80 

313      on   lo-nii'sli,  l.v  I      on  OO-meah,  5*7 

nesh,   1  1      mi  LOO-mesh,  an. I  82-6      through 

100-mesh)  gives  tin-  beat  results.     It  i^,  therefore, 

ry   I"  select   the   raw   material   ami   to  burn 

ami  grind  it  under  carefully  controlled  conditions. 

—A.  B.  B. 

Put  vi  B. 

Manufacturing  .    M.  Meth,  A^-r 

Hi,.   Lancaster    I.,  ns   Co.     I    S  I'-    1,84  i.l  11, 

U».    Appl.,  -.'J. 11.18. 

St  iTAiu  k  quantities  of  antimony  Bulphate  ami  crude 

tartar  are  mixed  with  tin'  ordinary  transparent 
glass  ingredients.-   11.  S.  H. 

fvrnaeti  for  melting  glass  and  other  purposes, 
'  B.,  8.  11.,  and  A.  E.  Shaw.  E.P.  111.711, 
•J  1.1 2. 18. 

ir  ia  heated  by  passing  through  longitudinal 
lues  lying  between  tin1  bottom  of  the  tank  or  bath 
pud  longitudinal  flues  conveying  the  waste  gases, 
m  the  opposite  direction  to  the  air.  to  the  chimney. 
After  further  heating  bj  passing  through  longi- 
tudinal flues  above  the  combustion  chamber,  the 
air  mix.-  with  the  gas  and  enters  the  combustion 
chamber.— H.  S.  H. 

luct  and   method    of    making    the 
same.    C.W.  Thomas.     D.8.P.  1,844,461,  29.6.20. 
.  7.8.18 

I'xbvknt  raw  quartzito  is  mixed  witii  Portland 
cement,  a  hardener,  and  water.  After  moulding 
and  allowing  to  set,  the  mixture  is  heated  suffi- 
ciently to  calcine  the  cement  and  sinter  the  refrac- 
tory material.- — H.  S.  II 

ned  material      U.S. P.  1,343,976—7.    See  X. 
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-furnace    slag;    Experiments   with   .      II. 

Burchartz.     Stahl  u.   Eisen,   1920,  40,  814—819.    ' 

Tin:  final  results  of  a  series  of  tests  (extending  over 
ars)  made  on  blast-furnace  slags  to  ascertain 
their  suitability  for  use  in  making  concrete,  are 
given  and  collated  with  the  results  obtained  after 
I  2,  and  3  years.  The  slags  showed  no  alteration 
niter  storage  in  the  open  lor  5  years,  and  concrete 
lining  the  slags  gave  no  indication  of  having 
altered  during  the  period  3  to  5  years.  The  results  ' 
in  general  confirm  the  conclusions  which  had  been 
drawn  from  the  shorter  period  tests,  pit.,  that  it  is 
possible  to  obtain  equally  good  concrete  with  blast- 
furnace slags  as  with  gravel. — T.  St. 

'        rete;    The    use    of    boiler-clinker    for    . 

Nitzsehe.     Zement,   1920,  9.  146—148,  152—156, 
160,195—197.     Chem.  Zentr.,  1920,  91,  l\    . 

BomtB  clinker  to  be  suitable  as  an  aggregate  for 
rete  should  have  a  volume-weight,  when  loosely 
filled,  of  0"72,  sp.  gr.  215.       A  concrete  made  of 
porous  aggregate  has  a   greater  volume-weight  and 
ngth    than   one    in    which   a    denser   aggregate 
-ed,  as  in  the  former  the  grains  can  be  corn- 
ed  more  closely   together.     Sand-cement  con- 
•s  arc  stronger  than  those  devoid  of  sand.     In 
■lag  concretes   with  slag  and   cement   in  the   ratio 
of    l:4'5   or   1:7   the   volume-weight   is  between   IT 
nd  the  porosity  between  24  and  33%  ;  the 
absorption  is  less  than  that  of  bricks.     It  is  nc< 
sary  to  control   the   proportion   of    sulphates    and 
'tis  oxide  to  avoid  unburnt  material. 

—A.  B.  S. 


Anhydrite  [Use  of for  mortar.   W.  Bartner.   /.. 

angew,  Chem.,  1990,  SJ,  175—176. 
Tin   slowness  with  which  anhydrite  sets  has  so  far 
militated  against  its  use  t,.i  mortar.    If.  however, 

it   is  ground   to  pass  a  si.  II  meshes  per  sq. 

cm.,  hardening  takes  place  in  the  course  of  a  few 
hours.  Willi  a  coarser  material  the  same  result 
may   lie  obtained   by    the  addition  of   1-11   '    of  lime 

..I    Portland   oement,   tin'   product   differing   little 

from  flooring  plaster.  A  Bample  mixed  with  20 — 25% 

of  water  to  a  still  paste  began  to  set  in  2  hrs.  ami 
hardened     in      I      7     Ins.;     the     tensile    strength    of 

anhydrite  mixed  with  16     of  water  was  90-   25  kg. 

per  sip  em.  alter  21  hrs.  The  tensile  strengths  of 
mixtures  of  anhydrite  and  lime  in  the  proportions 
of  1:1  ;  1:2;  1:3;'  with  7,  6,  and  5%  of  water  added, 
alter  ,'i,  7,  and  98  days,  were  respectively  15,  20,  50; 
12,  14,  25;  and  8,  10,  16  kg.  per  sq.  cm.  Resistance 
tests  on  the  same  samples  gave  200,  300,  500;  180, 
240.  320;  and  80,  110,  160  kg.  per  sip  cm.  Com- 
parisons of  the  effed  of  the  fineness  of  the  material 
on  its  t.nsile  strength  were  made  on  samples  to 
which  1  Portland  i -einent  was  added  after  periods 
of  I.  2,  3,  7.  and  98  days.  The  results  were  10,  13, 
I  I.  I!>,  30;  18,  205,  81-6,  965,  355;  22,  24,  25,  84. 
.  per  sip  em.  Euel  consumption  in  the  case  of 
anhydrite-mortar  amounts  to  about  6 — 10%,  as 
against  2(1-311  with  lime,  15 — 30%  with  gypsum, 
and  10— till  with  Portland  cement.  In  addition  no 
loss  results  in  manufa.  lure,  whereas  the  losses  with 
lime,  gypsum,  and  Portland  cement  are  approxi- 
mately 45%  ,  90%  ,  and  35%  .—  W.  J.  W. 

Patents. 

Cement :  Process  for  producing of  liquid  slags 

in     electric     furnaces.       K.     (!.     Wonnerstrbm. 
U.S. P.  1,343,948,  22.6.20.     Appl.,  29.3.20. 

T.imk  or  limestone  in  broken  pieces  is  delivered  upon 
the  surface  of  a  bath  of  liquid  slag,  and  an  electric 
current  is  passed  through  the  slag  bath  to  melt  the 
lime  and  cause  it  to  combine  with  the  slag  to  form 
the  cement. — H.  S.  H. 

IFood;  Method  of  preserving  .     M.  Riiping. 

U.S.P.  1,345,253,  29.6.20.     Appl.,  11.12.16. 

Wood  is  subjected  in  a  closed  retort  to  the  action 
of  heated  air  under  pressure,  followed  by  heated 
creosote  oil,  injected  at  a  higher  pressure.  When 
tin'  walls  of  the  pores  and  cells  have  become  coated 
with  creosote,  the  excess  of  oil  is  drawn  off,  the 
pressure  relieved,  and  the  air  imprisoned  in  the 
wood  allowed  to  escape. — A.  B.  S. 

Lagging  material;  Manufacture  of .  "  Lipsia  " 

(hem.  Fabr.    G.P.  318,885,  25.11.17. 

Basic  magnesium  carbonate,  obtained  in  a  floccu- 
lent  condition  by  heating  ammonium  magnesium 
carbonate  with  water,  is  mixed  with  a  fibrous 
material,  either  during  or  after  the  boiling  process. 
The  filtered  and  dried  product  is  very  light  and 
lias  a  very  low  heat-conductivity. — W.  J.  W. 

Cement.    G.P.  319,559.    See  VII. 


X.-METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron  ore;  Electric  smelting  of with    coke.     G. 

Stig.     Chem.   and  .Met.   Eng.,  1920,  23,  29—31. 

In  the  electrothermic  smelting  of  iron  ore  the  best 
results,  technically  as  well  as  economically,  are 
obtained  with  furnaces  capable  of  utilising  a  large 
amount  of  power.  A  consideration  of  the  present 
tvpes  of  furnaces,  both  single  and  with  several 
.shafts,  points  to  the  Blectrometa]  typo  having  the 
greatest  possibility  of  development.  The  I 
furnace  of  this  type  built  is  for  7200  kw.,  but  it  is 
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possible  to  construct  furnaces  for  12,000  to  15,000 
kw.  provided  electrodes  of  high  quality  are  avail- 
able. In  working  it  is  shown  from  actual  opera- 
tions that  the  most  important  factors  are  the  rate 
of  melting;  the  dimensions  of  the  furnace  hearth; 
the  shape  and  height  of  the  furnace ;  the  voltage, 
current,  current  density,  and  arrangement  of  the 
leads;  the  composition  of  the  charge;  and  the  gas 
circulation.  A  slow  melting  rate  causes  bridging 
of  the  charge  and  the  production  of  cold  iron ;  an 
improperly  dimensioned  furnace  tends  to  bring 
about  graphitisation  of  the  coke.  A  certain  rela- 
tion is  necessary  between  the  voltage,  current,  and 
current  density  to  obtain  uniform  heating,  and  an 
adequate  gas  circulation  both  to  promote  uniform 
heating  and  to  increase  reduction  by  the  gases. 
The  efficiency  of  an  Electrometal  furnace  operating 
with  coke  for  four  weeks  was  about  67%  and  the 
average  production  per  day  23  metric  tons. 

—J.  W.  D. 

Steels;  Effect  of  the  time  of  adding  silicon  during 

the.     preparation     of     open -hearth     .       E. 

Piwowarsky.    Stahl  u.  Eisen,  1920,  40,  773—781. 

A  series  of  experiments  was  carried  out  on  open- 
hearth  steel  charges  to  determine  the  effect  of  the 
time  of  adding  silicon  (as  ferrosilicon)  to  the 
bath  on  the  properties  and  gas  content  of  the  re- 
sulting steel,  with  the  following  general  results. 
With  too  early  addition  of  ferrosilicon  the  high 
temperature  of  the  bath  favours  the  formation  of 
silicates,  consequently  the  ferrosilicon  acts  as  a 
deoxidiser  and  a  large  proportion  of  the  silicon 
passes  into  the  slag.  The  amount  of  silicon  lost  in 
this  manner  varies  from  18  to  35%  using  45%  ferro- 
silicon. If,  however,  the  addition  is  made  just  pre- 
vious to  finishing,  only  32 — 6'7%  of  the  silicon 
forms  deoxidation  products  and  a  steel  of  higher 
silicon  content  is  obtained.  Addition  of  ferro- 
silicon as  late  as  possible  also  reduces  the  gas  con- 
tent of  the  steel  in  its  fluid  and  solid,  as  well  as  in 
its  rolled  condition. — J.  W.  D. 

Iron;  The  determination  of  oxygen  in  .     77. 

P.  Oberhoffer  and  O.  von  Keil.     Stahl  u.  Eisen, 
1920,  40,  812—814. 

The  apparatus  and  method  originally  described 
(see  this  J.,  1919,  256  a)  have  been  simplified.  By 
the  modified  method  each  determination  requires 
52  minutes  for  completion,  but  in  continuous  work 
results  are  obtained  at  intervals  of  32  minutes. 

— T.  St. 

Sulphur  in  pig-iron,   steel,   ores,   slags  and  fuels; 

Determination  of by  combustion  in  oxygen. 

A.  Vita.    Stahl  u.  Eisen,  1920,  28,  933— 93S. 

The  gases  produced  by  combustion  of  pig  iron  or 
steel  at  about  1200°  C.  in  oxygen  are  passed  into 
a  solution  of  potassium  iodide  and  potassium 
iodate,  the  liberated  iodine  colouring  the  solution, 
which  is  then  compared  with  a  standard  scale  of 
solutions  coloured  with  potassium  bichromate  cor- 
responding to  steps  of  0'01%  S.  A  determination 
requires  5 — 10  min9.  This  process  is  also  applic- 
able to  ores,  slags,  and  fuels,  the  temperature  being 
raised  to  1350°  C.  to  ensure  complete  combustion 
of  the  sulphur  compounds,  but  instead  of  colori- 
metric  comparison  the  liberated  iodine  is  titrated 
with  A"/10  or  ]V/4  sodium  thiosulphate.  In  cases 
where  the  sulphur  is  sublimed  on  heating,  a 
platinum  spiral  is  introduced  which  ensures  the 
formation  of  sulphur  trioxide. — T.  H.  Bu. 

High-speed  steel;  Analysis  of  .     H.  O.  Ward. 

Chem.  and  Met.  Eng.,  1920,  23,  28. 

A  method  of  analysing  high-speed  steel  is  described 
in  which  the  original  feature  is  the  solution  of  the 
tungsten  and  the  determination  of  the  manganese, 
chromium,  and  vanadium,  using  a  single  sample 
and  without  filtering  during  the  operation.     The 


steel  is  dissolved  in  a  solution  of  sulphuric  acid  and 
silver  nitrate,  and  when  solution  is  complete  a 
nitric-phosphoric  acid  solution  is  added  and  the 
liquid  boiled  until  the  tungsten  disappears.  he 
chromium,  vanadium,  and  manganese  are  next 
oxidised  in  order  with  ammonium  persulphate  and 
the  manganese  titrated  with  standard  sodium 
arsenite  solution.  The  silver  nitrate  is  then  pre- 
cipitated with  hydrochloric  acid,  excess  of  ammo- 
nium persulphate  boiled  off,  and  the  chromium 
titrated  with  standard  ferrous  ammonium  sulphate, 
standard  potassium  permanganate,  and  standard 
sodium  arsenite  solutions.  The  vanadium  is  deter- 
mined immediately  by  adding  standard  ferrous 
ammonium  sulphate,  destroying  the  excess  with 
ammonium  persulphate,  running  in  standard 
potassium  permanganate  solution,  and  titrating 
back  the  excess  with  standard  sodium  arsenite  solu- 
tion as  before. — J.  W.  D. 

Steel;  Determination  of  zirconium  [and  titanium'] 

in  .     G.  E.  F.  Lundell  and  H.  B.  Knowles. 

J.  Ind.  Eng.  Chem.,  1920,  12,  562—567. 

Five  g.  of  the  steel  is  dissolved  in  hydrochloric 
acid  with  the  addition  of  a  small  quantity  of  nitric 
acid,  the  silica  is  separated,  the  acid  solution  evapo- 
rated to  a  syrup,  40  c.c.  of  hydrochloric  acid  (sp. 
gr.  I'D  added,  and  the  greater  part  of  the  iron 
and  molydenum  is  extracted  with  ether.  The  acid 
solution  is  heated  to  expel  dissolved  ether  (matter 
remaining  after  treating  the  silica  with  hydro- 
fluoric acid  and  dissolved  by  fusion  with  pyrosul- 
phate  is  added  at  this  stage),  and  an  excess  of  20% 
sodium  hydroxide  solution  is  added.  The  precipitate 
formed  is  collected,  dissolved  in  hydrochloric  acid, 
and  re-precipitated  with  sodium  hydroxide.  The 
precipitate  is  once  more  dissolved  in  hydrochloric- 
acid,  the  solution  diluted  to  250  c.c,  partially 
neutralised  with  ammonia,  2  g.  of  tartaric  acid  is 
added,  and  the  whole  treated  with  hydrogen  sul- 
phide until  all  iron  has  been  reduced.  A  slight 
excess  of  ammonia  is  then  added,  and  the  precipi- 
tate formed  collected,  and  washed  with  dilute 
ammonium  sulphide-ammonium  chloride  solution. 
The  filtrate  is  neutralised  with  sulphuric  acid, 
diluted,  heated  to  expel  hydrogen  sulphide,  filtered. 
and  the  filtrate,  measuring  400  c.c.  and  containing 
10%  of  sulphuric  acid,  is  cooled  to  0°  C,  and 
treated  with  6%  "  cupferron  "  solution.  The  pre- 
cipitate is  collected  after  10  mins.,  washed  with 
cold  10%  hydrochloric  acid,  ignited,  and  weighed. 
This  ignited  residue  consists  of  zirconium  and 
titanium  oxides;  it  is  fused  with  potassium  pyro- 
sulphate,  the  melt  dissolved  in  50  c.c.  of  10%  (by 
vol.)  sulphuric  acid,  and  the  titanium  determined 
colorimetrically  or  volumetrically.  The  weight  of 
titanium  oxide  found  is  deducted  from  that  of  the 
mixed  oxides  to  obtain  the  quantity  of  zirconium 
oxide.  The  combined  filtrates  from  the  sodium 
hydroxide  precipitates  obtained  as  above  may  be 
used  for  the  determination  of  the  aluminium 
present,  and  directions  are  given  for  this  deter- 
mination when  the  steel  also  contains  chromium, 
uranium,   and  vanadium. — W.   P.   S. 

Oxygen  in  cyanide  solutions  [;    Determination  of 

].     E.   M.    Hamilton.     Eng.    and   Min.   J., 

1920,  110,  116. 

"White's  method  for  the  estimation  of  oxygen  in 
cyanide  solutions  (J.,  1918,  547  a)  depends  on  the 
degree  of  coloration  imparted  to  a  cyauide  solu- 
tion by  the  addition  of  either  methyl  orange,  acid, 
and  potassium  chromate,  or  a  solution  of  pyro- 
gallol  and  caustic  soda  oxidised  to  saturation  and 
then  diluted  to  the  shade  required.  By  the  first 
of  these  methods  it  is  difficult  to  obtain  a  match, 
while  in  the  second  the  colour  produced  fades  in 
daylight,  thus  preventing  its  use  as  a  standard  for 
more  than  a  brief  period.  A  perfect  colour  match 
is  obtained  by  the  use  of  a  solution  of  caramel;  the 
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pel  manent  ■  ouKl  be 

i  v.  .1  in  a  period  of  t li r*-.-  to  four  weeks,  a  Blight 

run  in  produced  after  ten  or  twelve  days 

beinj  ed  by  the  addition  of  formaldehyde. 

erminations  bj    this  modified    method    oan    be 

made  to  1   rag.  of  0X3  ••  n  per  litre. —  I .  W.  1> 

Pickling  solutions;  Indicators  used  lor  determining 

free  acid  in .     (.'.   L.  Boyle.     J.    [nd,    1 

Chem.,  .   i     12. 
Tut:  1  >  1  eeeoce  of  ■  large  quantity  ol  ferrous  BulpL 
;n  pickling  solution    interferes   with   the  observa- 
tion ui  1  titration  of  the  acidity 
•  1  ordinary  indicators  are  used,  but  aodium  or 
potassium   thiooyanate  solution   may   1h-   used 
the  purpose.     l'<  in  1  .c.  ol   tho  pickling  solution 

ted  ii  itli  a  few  drops  of  the  thiocyanate  solution 
and  titrated  with  standardised  alkali  solution  until 
the  red  colour  ot'  the  ferric  thiocj 
The  pickling  solution  should  not  Ih?  diluted  before 
titrui.  on       W    I'.  S 

Zinc  and  copper;  Tiic  constituent*  formed  by  re- 

hi/  penetration  of at  a  tempi 

whic)  tats  and  all  their  alloys  air  n: 

the  sot  id  state.     H.  "Weiss.     Comptes  rend., 
171.  108—111. 

stained  <  ither  by  rapid  cooling,  after 
immersion  of  copper  in  sine  melted  under  sine 
chloride,  or  by  driving  a  cylinder  of  zinc  into  a  hole 
made  in  a  cylinder  oi  copper.  When  these  metals 
were  heated  under  such  close  contact  at  400°  C. 
for  2  days  the  constituents  detected  were  pure  zine 
or  its  solid  solution  rj ;  the  constituent  t,  thickness 
0'2  mm.;  the  7  constituent,  thickness  about  1  mm.  ; 
a  very  thin  zone  of  the  P  constituent,  and  copper  or 
its  solid  solution  a.  If  the  time  of  heating  was  in- 
^ed  to  10  days  the  thickness  of  the  zones  «  and  7 
increased  without  appreciable  alteration  of  the 
tone  P.—  "W.  G. 

Blast-furnace  slags.     Burchartz.     .SYe  IX. 

Patents. 

Iron;  Manufacture  of  grey .   G.  J.  Stock.    E.P. 

143,596,  19.2.19. 
White  iron  is  tirst  produced  and  desulphurised  in 
a  smelting  furnace  at  1200°— 1300°  C,  then  trans- 
ferred to  an  electrical  or  other  refining  furnace  and 
heated  in  the  presence  of  a  desulphurising  slag  and 
sufficient  carbon  and  silicon  to  1500°  C. — J.  W.  I). 

I;   Process  of   manufacturing   .       R.   H. 

Iron-.  Assr.  to  Central  Iron  and  Steel  Co.   U.S. P. 
1,846,192,  29.6.20.     Appl.,  1  is. 19. 

In  the  "scrap  nnd  carbon"  process  of  manufs 

tiirm  .  •  lining   manganese    is 

■applied  to  a  charge  ol  scrap  steel  and  carbonaceous 
rial,  in   a   basic  open-hearth  furnace,   in  such 
quantity  as  to  provide  residual  manganese  through- 
out the  refining  operation. — J.  W.  D. 

Iron;  Hardening  by  means  of  a  mixture  001- 

Utsnvng   titanium.       R.   Eichler.       G.P.  319, 971, 

lo.u.ir. 

Iron  hardened  by  a  mixture  containing  titanic  acid 
or  other  titanium  compound,  potassium  carbonate. 
bon,  and  leather  charcoal  or  other  compound  rich 
in  nitrogen  does  not  lose  its  hardness  when  made 
red  hot.— L.  A.  C. 

Steel,  iron,  and  siindar  articles-  Treatment  of . 

H.  C.  Raines,  Assr.  to  The  Cleveland  Metal  Pro- 
ducts Co.  (J.S.P.  1.31-1.372.  22.6.20.  Appl.,  6.9.16. 

The  articles  are  treated  with  a  solution  of  a  phos- 
phorus compound  capable  of  depositing  with  or 
forming  a  protective  coating  in  the  presence  of  an 
agent  evolving  nascent  hvdrogen  in  the  solution. 

—j.  vr.  d. 


t-preventing  process  for  needles,  knitting  pins 

hut    pint,    ana    Other    articles.        The    Kid  Inch 
Electro-Plating  (  .1  .   Ltd  .  and  J.  Guise.     E.P 
■  19. 

1'n1  are  first  immersed  in  a  solution  ol 

caustic  potash  La  water  to  which  bismuth  and  plum- 
0  have  bean  added,  th.  1  plated  with  a 

suitable  metal  (e.g.  nickel),  and  finally  immersed 
and  agitated  in  a  solution  oi  wal  oda,  and 

limo  before  drying.— J.  W.  1). 

ttric  welding  of  Won,  steel,  or  alloys  thereof; 

1/.  ms  |  ■'  employed  m .    A.  Hyde. 

E.P.  I  14,842,  1.6.19. 

lium   silicate')   de- 
scribed in  E.P.  138,463  (J.,  1919,  640  a)  applied  to 

wires  etc.  for  welding  is  not  vitrified  but  heated 
onlj  300°  C,  so  that  only  the  sodium  sili- 

.  fused,  in  which  condition  the  llux 
adheres  well  to  tho  motal,  but  when  completely  fused 
under  I1-      I  arc   is  easily  detached  when  re- 

quired—B.  M.  V. 

MetdUie  oxides;  B  — — .    A.  E.  Bourcoud. 

U.S. P.  1,844,977,  89.6.20.     Appl.,  17.6.18. 

I  in-;  oxides  are  brought  into  contact  at  high  pres- 
sure with  a  reducing  gas  formed  by  mixing  a  non- 
combustible  gas  with  atomised  fuel  at  a  high  tem- 
perature.— J.  AY.  D. 

.'/■  latturgical  process.  Process  for  treating  liquids 
with  gases.  W.  E.  Greenawalt.  U.S. P.  (a) 
1.844,030  and  (u)  1,344,031,  22.G.20.  Appl., 
11.8.17  and  6.1.1V. 

(a)  A  gas  is  confined  over  a  liquid,  which  is  mixed 
w  ith  the  gas  (r.ij.  by  spraying)  and  at  the  same  time 
1  brolysed,  so  that  additional  gas  is  supplied  to 
make  up  for  that  absorbed  by  combination  with  the 
constituents  of  the  liquid.  In  (b)  the  gas  is  sulphur 
dioxido  and  the  liquid  dilute  sulphuric  acid. 

— B.  M.  X. 

Furnace;  Electrically  heated [for  metals,  ores, 

etc.].      Morgan   Crucible  Co.,   Ltd.,   and   6.    \\  . 
Speirs.     E.P.  144,802,  17.3.19. 

Ax  electrical  furnace  for  melting  or  heating  metals 
or  ores  comprises  a  boat-shaped  trough  with  spout, 
having  end  extensions  on  which  may  be  clamped 
suitably-shaped  terminals  for  the  supply  of  single- 
phase  current,  these  terminals  being  hollow  to  allow 
cooling  water  to  circulate  through  them.  The 
trough  container  is  surrounded  by  a  metal  casing, 
extending  above  its  top,  to  form  a  receptacle  for 
gradually  charging  bulky  scrap  into  the  trough, 
tho  space  between  the  trough  and  casing  being 
filled  with  refractory  insulating  material.  Flues  are 
arranged  for  the  removal  of  fumes  during  the 
operations  of  heating  or  pouring.  The  apparatus 
admits  of  the  use  of  heavier  charges  of  metal  than 
heretofore,  and,  by  avoiding  the  necessity  for  very 
thick  walls  for  tho  melting  vessel,  enables  current 
of  higher  voltage  and  lower  amperage  to  be  em- 
ployed.    (Gf.  •»..  1913,  1019:  1919,  686  a.) 

— W.  J.  W. 


Boasting-furnace •  Oat-heated  — 
hiitte,   Oberschlesische   Eisen- 
A.-G.     G.P.  319,716,  20.7.18. 
(J.,  1919,  641  a). 


-.  Donnersmarck- 
und  Kohlenwerke 
Addn.  to  310,283 


Mechanical  rabbles  are  arranged  in  the  zone  of  the 

furnace  which  is  at  the  critical  temperature  of  the 

combined  water,  so  as  to  move  the  ore  over  the  less 

ply  nil-lined  plates  Or.  J.,  1920,  69  A,  457  a). 

—A.  R.  P. 

M,!,ils;    Process    of    extracting    .       C.  J.  A. 

Dalziel.  U.S. P.  1,344,681,  29.6.20.  Appl.,  17.1.20. 

Fixkf.y  divided  metalliferous  ores  are  agitated  in 
a  leaching  solution  at  atmospheric  temperature  bv 

f  2 
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a  blast  of  air  of  sufficient  intensity  to  form  a  readily 
flowing  thin  pulp,  and  the  pulp,  still  agitated  by 
the  air  blast  to  prevent  sedimentation,  is  passed 
through  a  series  of  electrolytic  cells. — J.  W.  D. 

Flue-dust;  recovery  of  solubles  from  .     R.  B. 

Stringfield,  Assr.  to  International  Precipitation 
Co.     U.S. P.  1,345,034,  29.6.20.     Appl.,  7.12.17. 

Flue-dust  containing  calcium,  potassium,  and 
sulphate  radicles  is  treated  with  water  to  produce  a 
solution  containing  calcium  sulphate  and  potassium 
sulphate  and  an  insoluble  double  sulphate  of  cal- 
cium and  potassium.  The  concentrated  solution  is 
then  separated  from  the  insoluble  salt,  which  is 
further  treated  with  water  to  extract  potassium 
sulphate.— J.  W.  D. 

Hardening  material  for  use  as  substitutes  for 
diamonds,  etc.  A.  J.  Liebmann  and  C.  A.  Laise, 
Assrs.  to  Independent  Lamp  and  Wire  Co.  U.S. P. 
<a)  1,343.976  and  (b)  1.343,977,  22.6.20.  Appl., 
5.5.17  and  23.11.18. 

(a)  Hard  materials  suitable  for  use  as  wire  drawing 
dies  or  as  substitutes  for  jewels  are  produced  by 
pressing  substantially  pure  refractory  metal  powder 
into  suitable  shapes,  and  hardening  these  at  a  white 
heat  between  suitable  electrodes  embedded  in  a 
powdered  mixture  of  carbon  and  a  rare-earth 
oxide.  (b)  A  mixture  of  refractory  metal  and 
powdered  carbon  is  pressed  into  shapes,  baked,  and 
sintered  at  a  white  heat. — J.  W.  T>. 

Haul  lead;  Substitute  for  for  acid-resisting 

ware.  W.  Stockmever  and  H.  Hanemann.  G.P. 
305,611.    Addn.  to  301,721  (J.,'  1920,  161  a). 

A  lead-sodixtm  alloy  is  employed  containing  0"5 — 

1%  Na.— L.  A.  C. 

Aluminium  solder.  J.  Segura.  U.S. P.  1,344.566, 
22.6.20.    Appl.,  18.5.20. 

A  solder  consisting  of  Zn  49,  Sn  40.  Pb  10.  white 
metal  1%,  the  composition  of  the  white  metal  being 
Zn  80—90,  Sb  5—15,  Cu  3— 10%.— J.  W.  D. 

Case-hardening.  S.  Whyte.  U.S. P.  1,345,050, 
29.6.20.    Appl.,  10.10.17." 

See  E.P.  125,666  of  1916;  J.,  1919,  421  a. 

Iron  and  steel;  Manufacture  of  .     S.  Whvte. 

U.S. P.  1.345,051,  29.6.20.  Appl.,  24.7.17.  Re- 
newed, 1.5.20. 

See  E.P.  124,816  of  1916;  J.,  1919,  371  a. 

Smelting-furnace  and  the  like.  J.  Gaunt  and  D. 
Brookfield.  U.S. P.  1,344,878,  29.6.20.  Appl., 
26.12.17. 

See  E.P.  114,684  of  1917;  J.,  1918,  308  a. 

Metals;   Process  for  increasing   the   hardness   and 

tenacity  of  and  the  ease  of  their  working    , 

with  cutting  tools.  A.  G.  Bloxam.  From  Soc. 
Anon,  des  Usines  Giulini.     E.P.  145,129,  21.3.19. 

See  U.S. P.  1,326,775  of  1919 ;  J.,  1920,  161  a.  The 
treatment  of  aluminium  or  its  allovs  may  be  effected 
at  160°— 200°  C. 

Classifying  and  concentrating  apparatus  for 
minerals  and  the  like.  AV.  W.  Richardson.  E.P. 
145,297,  11.8.19. 

Furnaces  for  the  heat  treatment  of  metallic  or  other 
bodies.  J.  S.  Atkinson,  and  Stein  and  Atkinson, 
Ltd.  E.P.  145,284,  17.7.19. 

Plates  or  sheets;  Production  of  by  electro- 
deposition.  S.  O.  Cowper-Coles.  E.P.  145,250, 
12.6.19. 

Nitrogen  compounds.  U.S.P.  1,344,770.     See  ATII. 


XL-ELECTRO-CHEMISTRY. 

Patents. 

Furnace  for  roasting  electrodes  and  pulverulent 
materials  in  crucibles  or  moulds.  F.  K.  Meiser. 
G.P.  319,481,  10.2.18. 

A  number  of  openings  are  provided  in  the  lower 
parts  of  the  furnace,  through  which  the  powder 
flows  by  gravity  when  the  furnace  is  being  emptied. 
The  openings  may  be  closed  when  desired. 

—J.  S.  G.  T. 

Baking  artificial  carbon  [electrodes'];  Process  for 
F.  K.  Meiser.    G.P.  320,247,  19.6.17. 

The  electrodes  are  surrounded  by  an  adhesive,  co- 
herent mass  of  incombustible  material  which  has  no 
deleterious  effect  upon  the  electrodes  in  subsequent 
use,  and  are  baked  in  unlined  crucibles  or  moulds, 
or  may  be  subjected  to  direct  heat  of  the  furnace 
without  the  use  of  such  crucibles  etc.  For  the  pro- 
duction of  anodes  used  in  the  manufacture  of  alu- 
minium, alumina  may  be  so  employed,  and  iron 
oxide  in  the  case  of  electrodes  to  be  used  in  the 
manufacture  of  carbide. — J.  S.  G.  T. 

Supports  for  the  active  material  employed  in  lead 

accumulators;  Hard  lead  alloy  for  use  as  . 

Accumulatoren-Fabr.       A.-G.         G.P.       320,096, 
28.6.17. 

Loss  by  burning  during  the  melting  process  is  re- 
duced by  the  addition  of  0T — 1%  of  zinc  to  allovs 
of  lead  with  3—10%  of  cadmium.— J.  S.  G.  T. 

Depolariser  for  galvanic  cells.  B.  Harte.  G.P. 
319,222,  25.5.16. 

By  incorporating  finely-divided  mercurous  chloride 
with  a  manganese  dioxide-graphite  mixture,  to  the 
extent  of  about  1  %  of  the  graphite,  the  fall  of 
potential  in  battery  cells  is  considerablv  retarded. 

—  W.  J.  w. 

Potassium  perchlorate.  G.P.  298,991  and  300,021. 
See  AIL 

Metallurgical  process.  U.S.P.  1,344,030—1.  See  X. 
Extracting  metals.    U.S.P.  1,344,681.    See  X. 
Electric  furnace.    E.P.  144,802.    See  X. 


XIL— FATS;    OILS;    WAXES. 

Origin  of  petroleum.     Griin  and  AVirth.     See  11a. 

Patents. 

Metacholesterol;  Preparation  of .  J.  Lifschiitz. 

G.P.  (a)  318,900,  17.2.17,  (b)  318,901,  2.3.17. 

(a)  Cholesterol  or  substances  containing  cholesterol 
are  treated  with  mild  oxidising  agents  until  the 
formation  of  oxidation  products  of  cholesterol  is 
just  detectable  by  the  acetic-sulphuric  acid  reaction. 
Metacholesterol,"  m. p.  140° — 141°  C,  crystallises  in 
glittering  leaflets  from  alcohol,  in  which  it  is  con- 
siderably more  soluble  than  is  cholesterol.  It  gives 
no  colour  reaction  with  the  acetic-sulphuric  acid 
reagent,  nor  with  ferric  chloride.  The  alcoholic- 
solution  gives  after  addition  of  water  and  evapora- 
tion of  the  alcohol  an  opalescent  colloidal  solution 
which  can  retain  in  suspension  large  quantities  of 
fats  or  higher  alcohols.  Fats  or  oils  or  vaseline 
melted  with  2  %  of  metacholesterol  can  take  up  over 
500%  of  water,  (b)  Metacholesterol  is  prepared 
from  animal  substances  containing  cholesterol  by 
treating  them  with  solvents  in  the  usual  way,  60 
that  the  cholesterol  is  first  thrown  out  as  a  solid, 
and  then,  on  concentrating  the  filtrate,  it  separates 
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nut,  tearing  mainly  oxycholesterol  in  the  solution. 
Or  the  material  containing  metacholesti  rol,  •  •-.  n 
lir:iin  or  blood  fat,  is  created  with  volatile  solyenta 
and  water,  or  with  water  alone,  the  liquid  is  di- 
I  or  Altered,  and  the  dissolved  substance  sub- 
.  ...  tin'  above  fractional  separation  by  means 
of  solvents  m  order  to  obtain  s  more  concentrated 
preparation  of  metacholesterol.— G.  F.  M. 

Oil  sre.ti.     Q.  P.  320,866.     Bet  11  v. 


XIII.    PAINTS;   PIGMENTS;    VARNISHES; 
RESINS. 

Ink  in  writing:  !>■  t(     nination  of  the  age  of . 

i     \    Mitchell.    Analyst,  1920,  i"'.  247    266. 
The  evolution  of  writing  inks,  artificial  ageing  of 

inks,   microecopica]  differences  in  old   anil   re 

inks,  colour  of  old  and  new  inks  in  writing,  methods 
of  recording  the  colour,  influence  of  blotting  on 
the  colour,  sequence  of  strokes  as  proof  of  prior 
writing,  copying  methods,  chemical  tests  for  age, 
and  chemical  changes  in  the  drying  of  ink  are  dealt 
with,  and  each  of  these  points  is  shown  to  be  of 
value  a-  supplying  possibly  important  informa- 
tion regarding  the  age  of  writing.    The  most  useful 

chemical  reagent  is  a  G  oxalic  acid  solution;  a 
drop  is  applied  to  the  writing  and  the  elicit  noticed 
Under  a  lens.  In  old  blue-black  ink  writing  the 
Aniline  Blue,  if  still  present,  is  prevented  from  dif- 
fusing by  the  insoluble  tannate  which  has  formed. 
M  iny  instances  of  the  value  of  one  or  another  of  the 
-  are  given. — W.   P.  S. 

FurfuraJdehyde  ;  Action  of on  phenols  [artifi- 
cial resins],  E.  Beckmann  and  E.  Dehn. 
Bitaungsber.  Preuss.  Akad.  Wiss.,  1918,  1201— 
1921. 

The  prospect  of  large  quantities  of  furfnraldehydo 
becoming  industrially  available  induced  an  inquiry 
as  to  how  far  it  possesses  the  technically  valuable 
properties  of  formaldehyde.  The  condensation 
products  from  furfuraldohyde  and  phenols  are  black 
in  colour  but  otherwise  have  all  the  essential 
characteristics  of  bakelites.  Thus,  a  mixture  of 
phenol,  furfuraldohyde.  nid  3:>  hydrochloric  acid 
(most  suitably  in  the  proportions  5:5:1 — 2)  becomes 
warm  and  gradually  solidifies,  contracting  away 
from  glass  or  porcelain,  but  not  from  metal 
surfaces,  and  after  24  hours  is  sufficiently  hard  to 
be  only  faintly  scratched  by  gypsum,  still  retain- 
ing a  certain  elasticity.  It  is  the  complete  analogue 
of  Bakelite  ('  in  its  insolubility  in  acids  or  alkalis, 
even  at  the  boiling  point,  or  in  organic  solvents. 
Its  fracture  is  similar  to  that  of  vulcanite,  and  it 
can  be  worked  on  the  lathe,  any  tendency  to  attack 
metal  being  easily  removed  by  warming,  which 
lenders  it  somewhat  harder  and  more  brittle.  Of 
the  24  other  compounds  of  which  details  are  given, 
crudi  oresol,  guaiacol,  carvacrol,  and  /3-naphthoI 
gave  the  best  results,  the  proportions  employed  in 
each  case  being  10: 10: 1 .  Alcoholic  hydrochloric 
acid  can  also  be  need  to  promote  reaction,  any 
excess  being  removed  at  s  temperature  not  exceed- 
ing 60°  V.:  and  the  products  have  the  advantage 
of  complete  homogeneity,  without  the  variations 
in  hardness  observed  when  aqueous  acid  is  employed. 
By  the  addition  to  the  original  mixture  of  certain 
substances,  of  which  the  most  efficient  wero 
"lai  -.1  tar,  kiesolguhr,  sawdust,  cellulose, 

and  asbestos,  the  product  was  much  improved  in 
plasticity  and  not  otherwise  impaired.  The  intlu- 
ence  of  hydrobromic  and  hydriodic  acids,  or  the 
•  h!..  '.eak  bases,  e.g..  zinc,  aluminium,  and 

tuprous  chlorides,  was  similar  to  tliat  of  hydro- 
chloric acid,  and  solid  products  were  also  ob- 
tained bv  the  aid  of  sulphuric  and  phosphoric 
acids.      Organic    acids    do    not    induce    condensa- 


tion.     Ammonium    chloride    and    hydroxylamine 

hydro,  hloride      gave      liquid      and      solid      product-. 

Whilst     thai     from    anil.ne    WAS    partly 

liquid  and  partly  solid  unless  subjected  to  prolonged 

beating,  in  presence  oi  basic  reagents,  s.p.,  sodium 
hydroxide  or  carbonate,  or  ammonia,  condensation 
did  not  proceed  I.  formation  ol  black  or 
brownish  lastio  masses,  m.p.  oa.  160°  C, 
;               luble  in  organic  solvents,  from  whioh 

they    separated     as     a     varnish.       The     preliminary 
stages  of   COndi  D      tion   ..I-..  ...  .Hired   at    high    I 

p, Matures  in  the  al  catalysts.     The  liquid 

condensation    products,    which    may   be    prepared 

in    situ,   can    be    used    to    render  paper,   or    textiles, 

waterproof  and  electrical  insulators.  The  solid 
products  adhere  firmly  to  metallic  surfaces,  but 
they  ale  only  imperfect   insulators,  although  aniline 

hydrochloride  under  certain  conditions  furnishe 

product  satisfactory  in  this  respect.  The  material 
:.b«>  proved  more  durable  than  leather  for  footWI 

Unsatisfactory  results  were  obtained  by  the  use  of 
mixtures  of  furfuraldehyde  and  formaldehyde  or 
benaaldehyde,  or  of  benaaldehyde  or  Balicylalde- 
hyde  alone,  in  conjunction  with  phenols.  Fur- 
fnraldehyde    bus    not    the    some    hardening    and 

destrud  neVlle.  t  on  micro-organisms  or  albuminoid 
substances  as  formal. lehvile,  and  is  therefore  ol 
little  value  as  a  steriliser,  or  for  hardening  photo- 
graphic plates  or  for  tanning  purposes. — J.  K. 

Paint  pigments,    Gardner.    See  XVI. 
Turpentine.     Simonsen.     See  XX. 

Patents. 
Carbon  black  ;  Apparatus  for  producing .   F.  E. 

Patcrson.        U.S. P.   1,344,060,   22.6.20.        Appl., 

21.11.19. 
NatttRAI  gas  is  burnt  in  a  series  of  burners,  the 
flames  from  which  impinge  on  outwardly  and  up- 
wardly branching  plates  supported  over  the  burners. 
The  carbon  black  deposited  on  the  plates  is  detached 
by  moving  them  against  scrapers,  which  discharge 
it  into  a  hopper  with  inclined  sides  and  a  trough 
at  the  lower  end,  through  which  a  conveyor  passes. 

—A.  R.  P. 

Soluble  constituents  of  materials  [e.f/.,  resin,  mon- 

tan  wax]:  Process  for  extracting  .     H.  Boll- 

mann.    G.P.  320,543,  10.8.18.    Addn.  to  303,846. 

The  process  described  in  the  chief  patent  (J.,  1920. 

459a)   is   suitable   for   extracting  other   materials, 

e.g.,  resins  from  vegetable  matter  or  montan  wax 

from  lignite. — L.  A.  C. 

Resin     solutions;     Manufacture     of     clear     . 

Deutsch-Luxomburgische  liergwerks-  und  Hiitten 
A.-G.,  and  S.  Hilpert.  G.P.  319,011,  12.5.16. 
Resin  obtained  by  heating  with  water,  without 
carbonising,  the  waste  sulphuric  acid  from  benzol 
hydrocarbon  purification,  is  extracted  with  benzene 
hydrocarbons.  The  solution  is  separated  from  the 
dilute  sulphuric  acid,  and  may  be  added  direct 
to  resin  varnishes,  e.g.,  coumarone  varnish,  or  the 
solvent  may  be  removed,  in  which  case  the  product 
is  obtained' as  a  bright  yellow  powder. — L.  A.  C. 

Varnish  ;  Manufacture  of  a  guick-dryinp  from 

tar  products.  Deutsch-Iuxemburgische  Berg- 
werks-  und  Hiitten  A.-G.,  and  S.  Hilpert.  G.P. 
319,010,  28.4.16. 
A  VAHNI8H  contains  coumarone  resin,  the  organic 
matter  separated  without  charring  from  sulphuric 
acid  used  in  the  purification  of  benzol  hydrocarbons, 
and  a  drying  fatty  oil,  with  or  without  a  solvent. 

— L.  A.  C. 

Sheet  material  for  use  in   making  printing  plates 
o„, I  matrices.     J.  S.  Stokes.    E.P.  145,123  and 

1  r.  Il'I,  20.3.19. 
Matrices  for  the  production  of  printing  plates  con- 
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sist  of  a  fibrous  backing  faced  with  a  non-fibrous 
material  as  metallic  foil  or  a  phenolic  condensation 
product  (from  phenol  and  formaldehyde)  hardened 
by  heat.  The  backing  is  impregnated  just  short  of 
saturation  with  a  phenol  condensation  product 
capable  of  becoming  hard  and  set  under  heat  and 
pressure.  It  is  capable  of  absorbing  moisture, 
thereby  becoming  flexible. — A.  J.  H. 

Celluloid  or  vulcanite  substitutes.     E.P.   145,128. 
See  V. 


XIV.— INDIA-RUBBER ;  GUTTA-PERCHA. 

Rubber;    Permeability    of   to    gases.       J.  D. 

Edwards  and  S.  F.  Pickering.     Chem.  and  Met. 

Eng.,  1920,  23,  17—21,71—75. 
The  experimental  procedure  was  that  of  the  U.S. 
Bureau  of  Standards;  pieces  of  balloon  fabric  were 
exposed  at  25°  C,  on  one  side  to  air  at  a  pressure 
of  760  mm.  of  mercury  and  on  the  other  to  the 
gas  under  examination  at  an  excess  pressure  of 
30  mm.  of  water  ;  the  amount  of  transfused  gas  was 
usually  estimated  by  the  interferometer.  A  decrease 
in  permeability  is  observed  with  the  ageing  of  the 
rubber  film  and  with  an  increased  degree  of  vulcan- 
isation, the  effect  in  the  former  case  possibly  being 
due  to  the  lower  permeability  of  resinous  oxidation 
products.  With  different  pressures  the  permeability 
is  proportional  to  the  partial  pressure  of  the  gas, 
and  it  is  possible  to  correct  all  results  to  a  standard 
partial  pressure  of  760  mm.  of  mercury.  The  re- 
sistance of  a  rubber  film  to  the  passage  of  a  gas 
increases  with  its  thickness,  and  the  specific  perme- 
ability of  rubber  can  be  calculated;  the  greater 
resistance  of  a  given  weight  of  rubber  when  spread 
on  cloth  is  to  be  attributed  to  the  greater  effective 
thickness  of  the  rubber  layer.  Using  the  Shakespear 
catharometer  it  is  found  that  the  actual  time  re- 
quired for  penetration  is  very  small.  There  is  no 
obvious  simple  relation  between  the  permeability 
and  the  temperature  for  any  gas,  but  the  relative 
increase  with  rise  of  temperature  is  approximately 
the  same  in  all  cases.  The  specific  permeability  of 
vulcanised  rubber,  representing  the  volume  of  gas 
at  a  partial  pressure  of  760  mm.,  which  would  pass 
across  a  centimetre  cube  in  one  minute  at  25°  C, 
is  found  to  approximate  to  204x10""  for  hvdrogen 
(cf.  Kayser,  Wied.  Ann.,  1891,  43,  544).  Taking 
hydrogen  as  a  standard  and  making  comparisons 
with  it  at  the  same  partial  pressure,  the  following 
values  are  obtained  for  the  relative  permeability  of 
the  respective  gases  and  vapours: — Oxygen,  0"45; 
nitrogen,  0'16;  air,  0'23;  carbon  dioxide,  2"91 ; 
helium,  0'65;  ammonia,  8'0;  methyl  chloride,  18'5; 
ethyl  chloride,  approx.  200;  water  vapour,  approx. 
50.  For  water  the  value  is  almost  twice  as  great 
if  liquid  water  is  in  contact  with  the  rubber. 

— D.  F.  T. 

Rubber;  Direct  method  for  the   determination   of 

rubber  hydrocarbon  in  raw  and  vulcanised  . 

W.  K.  Lewis  and  W.  H.  McAdams.    J.  Ind.  Eng. 
Chem.,  1920.  12,  673—676. 

Unvuxcanised  rubber  is  extracted  overnight  with 
acetone,  dried,  dissolved  in  oarbon  tetrachloride, 
and  the  solution  filtered.  An  aliquot  portion  of 
this  solution,  containing  about  02  g.  of  rubber 
hydrocarbon,  is  treated  with  an  excess  (130%)  of 
bromine  dissolved  in  carbon  tetrachloride  and, 
after  the  mixture  has  stood  for  3  hrs.  in  the  dark, 
the  excess  of  bromine  is  determined  iodometricalh . 
Ten  c.c.  of  5%  potassium  iodate  solution  is  then 
added  and  the  iodine  liberated  due  to  the  hydrogen 
bromide  formed  by  substitution  is  titrated.  Twice 
the  number  of  c.c.  of  thiosulphate  solution  used  in 
the  second  titration  is  deducted  from  the  number 
used  in  the  first,  and  the  Tesult  is  subtracted  from 
the  volume  of  thiosulphate  required  for  the  titra- 


tion of  the  bromine  solution  without  rubber.  The 
equivalent  of  rubber  hydrocarbon  (CI0H18)  x,  is  34. 
In  the  case  of  vulcanised  rubber,  2  g.  of  the  sample 
is  extracted  with  acetone  for  6  hrs.,  dried,  extracted 
under  a  reflux  condenser  with  100  c.c.  of  tetra- 
chloroethane  for  4  hrs.,  the  mixture  cooled, 
diluted  to  250  c.c.  with  carbon  tetrachloride,  and 
a  portion  of  this  solution  treated  as  described.  It 
is  shown  that  the  so-called  "  combined  sulphur  "is 
actually  combined  with  the  double  bonds  of  the 
rubber  hydrocarbon. — W.  P.  S. 

Patents. 

Rubber  and  rubber-like   materials;   Processes   for 

reclaiming   from    fabrics   coated   therewith. 

E  C.  R  Marks.  From  Acushnet  Process  Co. 
E.P.  145,254,  16.6.19. 

See  U.S.P.  1,321,201  of  1919;  J.,  1920,  35  a. 

Vulcanite  substitutes.     E.P.   145,128.     See  V. 


XV.-LEATHER;  BONE;  HORN;  GLUE. 

Patents. 

Pelts;    Removing    lime    from-   and   tanning   . 

Chem.  Fabr.   Rosenberg  und  Co.     G.P.  320,301, 
9.11.18. 

The  pelts  are  treated  with  a  solution,  diluted  with 
water,  of  condensed  lime-free  neutral  or  acid  sul- 
phite-cellulose waste  lye  in  glycerin  still-residues. 

— L.  A.  C. 

Glue;  Manufacture  of  a  substitute  for  - — -.  Far- 
benfabr.  vorm.  F.  Bayer  und  Co.  G.P.  318,957, 
8.7.13. 

Soluble  starch  produced  by  the  action  of  acids  on 
starch  is  heated  with  formaldehyde  in  the  presence 
of  water.  A  colourless  solution  equal  in  adhesive 
power  to  a  solution  of  animal  glue  of  the  same  con- 
centration is  obtained ;  on  drying  the  solution  a 
colourless  residue  is  formed  which  first  swells  and 
then  goes  gradually  into  solution  when  added  to 
water.  The  product  may  be  used  as  a  substitute 
for  animal  glue,  or  as  a  size  or  thickener  in  print- 
ing textiles. — L.  A.  O. 


XVI.-S0ILS;  FERTILISERS. 

Plant  growth  and  pigmentation;  Effect  of  coloured 

light  upon .     Precipitation  of  paint  pigments 

under  coloured  light.        H.   A.   Gardner.      U.S. 
Paint  Manufrs.'  Assoc,  Circ.  98,  5  pp. 

Preliminary  experiments  indicate  that  the  colour 
of  the  light  under  which  plants  are  grown  has  some 
influence  on  the  plant  growth  and  chlorophyll  for- 
mation. A  purple-blue  tone  seemed  to  be  most  in- 
jurious. There  is  some  indication  that  pigments 
precipitated  under  differently  coloured  lights  may 
exhibit  slight  differences  in  tone. — W.  G. 

Soils;  Acidity  and  acidimetry  of .  III.  Com- 
parison of  metKbds  for  determining  lime  require- 
ments of  soils  with  hydrogen  electrode.  IV. 
Proposed  method  for  determination  of  lime  re- 
quirements of  soils.  H.  G.  Knight.  J.  Ind.  Eng. 
Chem.,  1920,  12,  559—562. 

The  vacuum  method  (heating  the  soil  with  finely 
divided  calcium  carbonate  under  reduced  pressure) 
and  the  hydrogen  electrode  method  are  the  most 
trustworthy  for  determining  the  lime  requirements 
of  soils,  but  in  the  latter  method  the  soil  must  be 
shaken  with  lime  for  more  than  3  hrs.  For  measur- 
ing the  reduction  of  acidity  in  limed  soils  the 
Hopkins  (cf.  Hopkins  and  Pettit,  J.  1920,  461  a) 
and  the  hydrogen  electrode  methods  yield  the  most 
concordant  results.     A  method  proposed  for  deter- 
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mining  the  power  of  soil  to  d<  ■  alcium  ear- 

nsista  in  boiling  lo  g.  oi  the  soil  and  an 
a  of  calcium  carbonate  with  '.'•">  o.o.  ol  neutral 
■odium  or  potassium  chloride  solution  for  lu  mins, 
and  measuring  the  volume  of  tha  liberated  oaxbon 
dioxide      W    P.  S. 

.  stracis;  Solid  phases  obtained  bv  ""' 
tion  of  certain  —    .     M.  3,  And<       n  and  W.  11. 
Fry.    J.  Ind.  Eng.  Cham.,  L920,  12,  663— ft 

Tin  aalte  obtained  bj  the  evaporation  of  aqueous 
i  omplex  character,  and  re- 
temhle  those  produced  by  the  natural  or  artificial 
evaporation  ol  sea  water.  No  soil,  however,  fur- 
nishes .ill  th*  salts  occurring  in  natural  deposits  of 
saline  Bubatancea,  since  the  latter  represent  crys- 
tallisation  from  ;i  composite  soil  extract.    Complex 

salts  begin  t<i  separate  from  B  water  extract  at  a 
point  not  far  from  tlio  concentration  of  air-dry  soil, 
and  hence  the  roots  of  growing  plants  may  be  in 
contact  with  solutions  of  these  salts.  It  is  thus 
probahle  that  the  complex  salts  may  be  present  in 
thr  -oils  only  in  solution  iii  soil  moisture  and  never 
in  the  solid  phase.     W.  P.  8. 

/'  im  of  greensand;  Effect  of  manure-sulphur 

potts    upon    the    availability    of    the    . 

\     i.     M   Call  and  A.  M.  Smith.     J.  Agric.  Res., 
19.  239 

1'iik  results  obtained  with  two  greensands  contain- 
ing 6*88      and  1*42      K  respectively  indicate  that 

the  composting  of  greensand  with  sulphur  and 
manure  may  prove  to  be  a  practical  and  efficient 
method  lor  obtaining  available  potassium  from  its 
comparatively  insoluble  minerals.  The  composts 
eeataining  the  largest  proportion  of  manure 
developed  the  highest  degree  of  ncidity,  oxidised 
the  greatest  amount  of  sulphur,  and  produced  the 
largest  amount  of  water-soluble  potassium.  In  such 
composts  the  total  amount  of  potassium  recovered 
in  the  water  extracts  after  twenty-three  weeks 
varied  from  9-1%  to  41"8%  of  the  total  amount 
initially  present.  The  addition  of  small  amounts  of 
ferrous  sulphate  or  aluminium  sulphate  did  not 
stimulate  sulphofication.  Calcium  carbonate, 
though  acting  as  a  stimulant  in  the  early  stages,  did 
not  increase  the  soluble  potassium  obtained. — W.  G. 

Xifrnf  ("-nitrogen  and  nitrates  in  fertilisers;  Deter- 
mination of  .     H.  C.  Moore.     J.  Ind.  Eng. 

Chem.,  1920,  12,  069— 673. 

To  determine  total  nitrogen  in  fertilisers  containing 
nitrates,  0'8 — 1*7  g.  of  the  sample  is  shaken  for 
15  mins.  with  35  c.c.  of  sulphuric  acid  containing 
1  g.  of  salicylic  acid,  5  g.  of  sodium  thiosulphate  is 
then  added  and  the  mixture  heated  until  frothing 
after  the  addition  of  5  g.  of  potassium  or 
sodium  sulphate  and  0"5  g.  of  mercury,  the  mixture 
is  heated  until  a  clear  solution  is  obtained,  and  the 
heating  is  then  continued  for  a  further  90  mins. 
3  bum  sulphide  is  added  in  the  subsequent 
distillation  of  the  ammonia  formed. — W.  P.  S. 

Field  heterogeneity;  Practical  universality  of  

as  a  factor  influencing  plot  yields.    J.  A.  Harris. 
J.  Agric.  Res.,  1920,  19,  279—314. 

Patents. 

fertilisers;  Manufacture  of  containing  phos- 

d  and  alkali  nitrates.  K.  Ueinau.  G.P. 
703,  17.2.16.  Addn.  to  G.P.  299,001  and 
07  (J.,  1920,  449  aV 

Thf    mother    liquors,    wash    waters,    or    distillation 

obtained  by  the  treatment  described  in  the 

original     patents     are     allowed     to     interact     with 

ry  phosphorite,  the  product  being  then  dried 

if  denred  (c/.  J.,  1920,  461  a).— AY.  J.  \Y. 


Lime-potash  fertiliser;  Process  of  producing  

from  poiasK-btaring  mineral*  avid  lime.     I!     De 
Luce.    D.S.P.  1,84  B  80.    appl.,  9.420. 

A   mini  u.i.  contain-'  um  is  mixed  with  moro 

than  its  own  weight  ol  powdered  calcium  oxide,  and 
the  mixture  is  pa  Bed  in  i  are  tank  by  means 
of  an  1  steam.    .'    II.  .1. 

Crude  calcium  eyanamide:  Continuous  m  mi/assurs 

of .     A.  Lang.     G.P  J,  21.11.17. 

NiTiinc.KN.  previously  heated  to  the  reaction 
temperature,  I    into  a   nozzle  containing 

finery  divided  calcium  carbide,  and  the  mixture  is 
then  blown  under  pressure  into  a  reaction  chamber. 

W.  .1.  W. 

XVII. -SUGARS;  STARCHES;  GUMS. 

TwO-mauecuitt  system  of  boiling  used  in  llau-iiii. 
U.  ('.  Pitcsiru.  Pacts  about  Sugar,  1920,  io,  280 
231. 
A  sybtbm  of  boiling  has  been  adopted  in  Hawaii 
a  ording  to  which  two  maaaecuitea  are  produced  in 
order  finally  to  obtain  an  unrefined  sugar  polarising 
about  96°,  and  exhausted  molasses.  During  the 
boiling  of  the  first  or  high-grade,  the  purity  of  the 
syrup  coming  from  the  evaporators  is  lowered  to 
about  72° — 73°  by  the  addition  of  unexhausted 
molasses,  and  on  ccntrifnging  this  massecuite  a 
sugar  having  the  polarisation  stated  and  a  molasses 
having  a  purity  of  48° — 50°  are  obtained.  The 
second  or  low-grade  massecuite  is  made  up  with 

syrup,  molasses  of  48° — 50°  purity,  and  some  re- 
melted  low-grade  sugar,  these  being  added  in  pro- 
portions to  give  a  purity  of  about  50°.  A  tempera- 
ture of  140°  F.  (60°  C.)  is  used  in  boiling  this  low- 
grade  pan,  the  contents  of  which  are  cooled  slowly 
to  130°  F.  (54°  C.)  before  discharging.  On  centri- 
fuging  the  resulting  massecuite,  a  molasses  having 
a  purity  about  30°  (which  is  exhausted)  and  a  low- 
grado  sugar  are  obtained,  the  latter  being  either 
re-melted  for  the  low-grade  pan,  or  used  for 
"  seed  "  in  boiling  the  first  massecuite. — J.  P.  O. 

Chemical  control  figures  for  the  1919  Java  sugar 
crop.  H.  C.  Prinsen  Geerligs.  Intern.  Sugar  J., 
1920,  22,  318—325. 

DrnrNO  1919  the  cane  harvested  was  3810  tons  per 
acre,  and  the  sugar  extracted  was  10p06%,  which 
values  are  smaller  than  any  recorded  since  1915, 
owing  chielly  to  the  dry  weather  prevailing  and  to 
the  lack  of  fertilisers.  Chemical  control  figures  for 
L919  and  1918  were:  sucrose  in  the  cane,  12"38, 
1363;  fibre  in  the  cane,  1301,  1299;  sucrose  in  the 
bagasse,  401,  4'.'i4;  water  in  the  bagasse, 
4701,  4722;  mill  extraction,  92"0,  921;  sucrose  in 
the  press-cake,  37,  4"36;  and  calculated  available 
sugar,  1060,  1217%.  On  100  parts  of  sucrose 
originally  present  in  the  cane,  the  sucrose  lost 
during  manufacture  was  due  to  that  remaining  in 
the  bagasse,  7"99 ;  that  left  in  the  press-cake,  0'49 ; 
that  unextracted  from  the  molasses,  7-27 ;  and  that 
unaccounted  for,  259,  a  total  of  1834%.  Other 
values  for  1919  and  1918  respectively  are:  purity 
of  the  raw  juice,  837,  86"5;  and  the  purity  of  tho 
final  molasses,  321,  88*1.  From  figures  for  a 
number  of  different  factories  it  appears  that  there 
is  no  relationship  between  the  purity  of  the  juice 
and  that  of  the  final  molasses,  nor  does  tho 
method  of  clarification  (defecation,  sulphitation, 
or  carbonatation)  seem  to  exert  any  marked  in- 
fluence on  the  desaccharification.  This  is  substan- 
tiated further  by  the  values  for  the  sugar  actually 
obtained  per  100  of  the  calculated  available  amount, 
which  averaged  97"4,  but  was  976  for  the  defeca- 
tion process,  97"1  for  sulphitation,  and  97"4  for 
carbonatation.  Of  the  total  output  of  sugar  in 
.lava  in  1919  the  plantation  white  was  51p8,  refining 
assortments    (11—20    D.S.)    46'4%,    and    the    rest 
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"sack"  and  molasses  sugars.  About  96,500  tons 
of  solidified  molasses  (which  is  chiefly  exported  to 
India  for  alcohol  production)  was  also  made  during 
the  period  under  review. — J.  P.  O. 

Reducing   sugars;  Determination   of  by   the 

volumetric  permanganate  method.  T.  van  der 
Linden.  Archief  Suikerind.  Nederl. -Indie,  1917, 
25,  325—327.     Intern.  Sugar  J.,  1920,  22,  413. 

In  order  to  avoid  any  error  that  may  arise  owing  to 
atmospheric  oxidation  in  Bertrand's  method  (J., 
1907,  60;  1919,  381  a)  it  is  recommended  that  the 
cuprous  oxide  should  be  dissolved  in  an  unacidified 
solution  of  the  ferric  salt  used,  the  sulphuric  acid 
being  added  immediately  before  proceeding  to  the 
titration  with  standard  permanganate  solution. 

—J.  P.  O. 

Reducing     sugars;     Iodomrfric    determination    of 

.      H.    van    Nouhuijs.      Archief    Suikerind. 

Nederl.-Indie,  1920,  28,  591—595.  Intern.  Sugar 
J.,  1920,  22,  411—412. 

Schoorl's  modification  of  the  iodometric  method 
should  be  operated  as  follows,  the  quantity  of 
sulphuric  acid  stated  in  the  description  given  by 
Geerligs  and  Tervooren  in  their  "  Handboek  "  (3rd 
ed..  p.  95-96)  being  too  small:  30  g.  of  the  product 
is  clarified  with  25  c.c.  of  normal  lead  acetate  (30%), 
made  up  to  500  c.c,  and  filtered  ;  100  c.c.  of  the 
filtrate  is  treated  in  a  500  c.c.  flask  with  sufficient 
sodium  phosphate  solution  to  precipitate  all  the 
lead  and  calcium  present,  after  which  the  liquid  is 
made  up  to  500  c.c.  and  filtered.  Following  the 
procedure  described  by  Herzfeld,  50  c.c.  of  this 
filtrate  and  50  c.c.  of  Fehling's  solution  are  boiled 
together;  at  the  end  of  the  2  min.  specified  the  re- 
action is  checked  by  the  addition  of  100  c.c.  of  cold 
water  (recently  boiled),  and  the  whole  cooled  ;  7"5  g. 
of  potassium  iodide  and  25  c.c.  of  25%  sulphuric 
acid  are  successively  added,  the  iodine  liberated 
being  titrated  with  N /10  thiosulphate.  Compared 
with  Bertrand's  permanganate  method  (J.,  1907, 
60;  1919,  381a),  this  iodometric  modification  gives 
slightly  lower  results.  It  is  recommended  as  a  rapid 
procedure,  convenient  for  routine  practice. 

—J.  P.  0. 

Sugar;   Delicacy   of    the   a-naphthol    test   for   the 

presence    of    traces    of    .      M.    Kauffman. 

Archief  Suikerind.  Nederl.-Indie,  1920,  28, 
515—519.     Intern.  Sugar  J.,  1920,  22,  412. 

In  testing  for  the  presence  of  traces  of  sugar  in  the 
waters  condensed  from  evaporators  and  pans  by 
means  of  a-naphthol,  the  procedure  involving 
underlaying  with  sulphuric  acid  is  generally 
followed  in  the  sugar  factory.  A  more  delicate  and 
certain  indication  is  stated  to  be  obtained  by  the 
Skiirblom  modification,  in  which  one  or  two  drops 
only  of  the  water  under  examination  are  mixed 
with  about  0'2  c.c.  of  a  4%  alcoholic  solution  of 
a-naphthol  and  about  1  c.c.  of  concentrated 
sulphuric  acid,  and  the  whole  shaken  together. 
Whereas  this  modification  was  found  to  be  capable 
of  detecting  00005  g.  of  sugar  per  litre,  the  method 
generally  followed  failed  to  show  the  presence  of 
0"015  g.  It  is  said  the  delicacy  of  the  underlaying 
method  depends  much  upon  the  manner  in  which 
the  sulphuric  acid  is  added  to  the  sugar  solution. 
Thus,  if  the  acid  is  added  very  slowly  so  as  to 
minimise  mixing,  the  ring  may  be  hardly  visible; 
whereas  in  the  case  of  a  solution  of  lower  sugar 
content,  if  the  test-tube  be  shaken  a  little  after  the 
addition  of  the  acid  a  distinct  colour  will  be 
obtained.— J.  P.  O. 

Tint  photometer  for  sugars.     Meade  and  Harris. 
See  XXIII. 

Patent. 

Drying  residues  of  starchy  mosses.     G.  P.  320,375. 
See  Ha. 


XVIII.— FERMENTATION  INDUSTRIES. 

Yeast  fermentation;  Sulphurous  acid  and .    E. 

Hagglund.  Biochem.  Zeits.,  1920,  103,  299—306. 
Sulphurous  acid  at  0007-iV  concentration  com- 
pletely inhibited  the  fermentation  of  1  g.  of  yeast 
in  25  c.c.  of  solution;  0'005-iV  acid  did  not  com- 
pletely inhibit  the  fermentation.  The  toxic  effect 
of  sulphurous  acid  on  yeast  fermentation  is  attri- 
buted to  the  undissociated  acid.  Sodium  sulphite 
showed  an  inhibitive  action  as  compared  with  potas- 
sium sulphate.  A  0-2-A*  potassium  sulphate  solu- 
tion increased  the  fermentation  by  about  25%. 

— s.  s.  z. 

Diastatic  power;  Volumetric  method  for  the  deter- 
mination of  .     J.   T.   Flohil.     J.  Ind.   Eng. 

Chem.,  1920,  12,  677. 

One  c.c.  of  a  5%  malt  solution  (prepared  according 
to  Lintner's  method)  is  added  to  100  c.c.  of  2% 
soluble  starch  solution,  the  mixture  is  kept  at 
20°  C.  for  1  hr.,  10  c.c.  of  iV/10  sodium  hydroxide 
solution  added,  and  the  whole  diluted  to  200  c.c. ; 
25  c.c.  of  this  solution,  20  c.c.  of  Fehling's  solution, 
and  5  c.c.  of  water  are  boiled  together  for  2  mins., 
cooled  to  25°  C,  3  g.  of  potassium  iodide  and  10  c.c. 
of  25%  sulphuric  acid  are  added,  and  the  liberated 
iodine  is  titrated  with  thiosulphate  solution.  The 
amount  of  cupric  salt  reduced  by  the  hydrolysed 
starch  is  calculated  into  Lintner  degrees. 

— W.  P.  s. 

Alcohol-testing  device.   S.  Waldbott.     J.  Ind.  Eng. 
Chem.,  1920,  12,  690. 

Fifty  c.c.  of  the  alcoholic  liquid  is  boiled  in  a  flask 
provided  with  a  column  filled  with  glass  beads  and 
a  short  bent  tube  at  the  top  of  the  column,  and  the 
alcohol  vapour  escaping  from  the  open  end  of  the 
bent  tube  is  ignited.  The  duration  of  the  flame 
indicates  the  alcoholic  strength  of  the  liquid. 

— TV.  P.  S. 

Patents. 

Distillers'   slop;  Process  of  treating .      H.  P. 

Bassett.     U.S. P.  (a)  1,344,850  and  (b)  1,344,851, 
29.6.20.     Appl.,  12.7.19. 

(a)  Distillers'  slop  is  treated  with  the  hydroxide 
of  an  alkaline-earth  metal,  then  acidified,  and  the 
volatile  fatty  acids  precipitated  by  the  addition  of  a 
salt  of  a  metal  which  forms  insoluble  basic  salts 
with  them.  The  liquid  is  then  neutralised  and  the 
glycerin  separated,  (b)  Formic  and  acetic  acids 
are  removed  before  precipitation. — J.  H.  J. 


XIXA.-F00DS. 

Frozen  fish  in  storage  for  short  and  long  periods: 

Chemical  study  of .     E.  D.  Clark  and  L.  H. 

Almy.     J.  Ind.  Eng.  Chem.,  1920,  12,  656—663. 

Frozen  fish  remained  palatable  and  wholesome  for 
13—16  months  when  kept  at  15°  F.  (-9°  C.)  pro- 
vided that  they  were  glazed  or  coated  with  ice ; 
paper  wrappings  afforded  but  little  protection 
against  loss  of  moisture.  After  2  years'  storage  all 
the  fish  became  unpalatable.  Generally  there  was  a 
decrease  in  the  water-soluble  and  coagulable 
nitrogen,  whilst  the  amino-aeid  nitrogen  also  in- 
creased slightly  ;  in  some  cases  the  proteose  nitrogen 
decreased.  Ammonia  and  amino  nitrogen  increased 
considerably  in  certain  species  of  fish  stored  in  a 
glazed  condition.  The  acid  value  of  the  extracted 
fat  increased  whilst  the  iodine  value  decreased. 

— W.  P.  S. 

Copra  meal;  Biochemical  study  of .     F.  O.  S. 

y  Alvarez.  Philippine  J.  Sci.,  1920,  16,  181—189. 
A  sample  of  Manila  copra  meal  from  which  most 
of  the  oil  had  been  extracted  contained  :   Moisture, 
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113;  oil,  1-'-;  c  rudo  proteins,  90*]  ;  tub,  5*6;  crude 

fibre,    l.'I'J;    and    carbohydrates    ."'?'(>  Compared 

with   cotton    wed    meal    it    was   rieher   in   amides 

iiv.t",  of  tlio  N)  and  cystine  (.193%),  poorer  in 
arginine.    lysine,    and    non-amino    N,   whilst    the 

liuinin   N  (290%)  and  mono-ammo  N  (25*04     )  were 

about  the  tame.  Alkali-soluble  protein  is  the 
principal  protein  in  copra  meal;  I7"56  of  the  pro- 
tain  nitrogen  is  soluble  in  hot  water.  In  admixture 
with  green  leaves  copra  meal  is  an  excellent  feeding 
stuff.-    C     \     M 

Jrlhi.      C.   H.  Campbell.      J.   In.l.   Eng,  Cham., 
i .'.  ->58— 559. 

king  apple  jelly  the  pectin  conteni  of  the 
apple  juioe  should  be  i   -l-25     and  the  acidity  (ex- 

i  as  II  80.)  0"3  ;  5 — C  lb.  of  sugar  is  re- 
quired per  gall,  of  juice.  Excess  of  sugar  produces 
a  soft  jelly.  whilst  an  insufficient  amount  gives  I 
tough   ]  The   pectin   content   is  determined 

I  \  adding  i11  C.C  of  the  filtered  juico  drop  by  drop 
to  180  c.c.  of  nlcohol.  collecting  the  precipitate  at 
once,  and  drying  it  for  2  bra.  at  70°  C.  in  vacuo. 
After  being  weighed,  the  precipitate  is  incinerated 
llowance  made  for  the  amount  of  ash  present. 
■  •    Barker,  J.    1918,  248t.)     \\ .  P.  - 

L'icr.     Hofmeister.     See  XX. 

Patents. 

Atomising    ami    drying     milk     or    other    liquids; 

AppdratuM  for .   Chemische  Verwortungs-Gos. 

ni.b.H.     CI'.   820,300,    17.6.19.     Addn.   to  G.P. 

911,471  i.l..  1919,  094  a). 
Tiik  milk  inlet  pipe  i--  surrounded  by  another  pipe, 
Conveying  dry  air.  which  is  discharged  horizontally 
so  as  to  mix  intimately  with  the  atomised  material. 
A  second  pipe  conveying  dry  air  is  fixed  below  the 
atomising  device. — J.  S.  G.  T. 

lrt  of  treatini)  .     M.  Henius,  Assr. 

to   V    Mendelsohn.       U.S. P.   1,343,915,  22.6.20. 

Appl.,  15.5.18. 
.Trio:  expressed  from  oranges  is  treated  with  sul- 
phurous acid  and  then  pasteurised  at  50° — 60°  C. ; 
about  80  parts  of  actual  SO,  per  million  parts  of 
juice  should  be  added. — W.  P.  S. 


XIXb -WATER  PURIFICATION;  SANITATION. 

Water;     Aluminium     hydroxide     in     mechanically 

filtered  .     N.   J.    Howard   and   F.    Hannan. 

Canadian  Eng.,  13.5.20. 

Is  Toronto  the  water  supply  is  mechanically  filtered 
by  the  drifting  sand  method,  and  alumina  is  found 
in  the  tilt. red  water.  Laboratory  experiments 
showed  that  water  treated  with  one  or  two  grains  of 
alum  per  gallon,  allowed  to  settle,  and  filtered 
through  a  rapid  sand  filter  always  gave  a  reaction 
for  alumina  with  the  ha>matoxylin  test,  even  if  an 
equivalent  amount  of  calcium  hydroxide  had  been 
added.  When  the  treated  water  was  filtered  through 
a  layer  of  six  fine  filter  papers  alumina  was  removed 
t,  but  later  passed  through.  This  is  attri- 
buted to  the  adsorption  of  the  positively  charged 
lina  by  the  negatively  charged  filter 
paper  until  the  latter  charge  was  neutralised. 
Treated  water  which  had  stood  for  four  months 
still  gave  the  alumina  reaction,  but  it  appeared  as  if 
the  hydroxide  had  been  converted  into  an 
aluminatc.  In  Toronto  water  the  residual  alumina 
has  been  found  to  have  no  corrosive  action  and  to  be 
harmless  from  a  health  point  of  view. — J.  H.  J. 

Carbon  ih>"  ■'•      Determination  of  solvent  in 

water.     H.    Noll.       Z.   angew.   Chem.,   1920,   33, 
183—184. 
In  Tillmans  and  Beublein's  method  of  determining 
the   carbon   dioxide   having   solvent     action     upon 


calcium  carbonate  (e/.  J.,  1920,  556  a)(  any  carbon 
dioxide  present  in  the  water  as  iron  bicarbonate  is 
titrated  with  the  free  carbon  dioxide.    Hence  l'l 

mg.  of  CO.  must   he  deducted  fOf  each  mg.  ol    I  ■  ■  ti 

present,     tn  the  oi i  waters  free  from  iron  the 

tor  -oiv.nt  dioxide  are  st  accurate  when 

magnesium  and  Bodium  bicarbonates  are  present  in 
addition  to  calcium  bicarbonate,  Iron  bicarbonate 
appears  to  reduce  tins  solvent  action  the  most,  and 

then  calcium,  magnesium,  and  sodium  bicarbonates 
in   the  order  given.-    (      A     M 

Patents. 

Sludge  and  scum;  Separation  of from  tevoagt 

and  other  liquids.     S.  II.  Adams.     E.P.  145,291, 
1.8.19. 

A  sedimentation  tank  is  provided  with  an  apron 
roof,  sloping  longitudinally  from  near  one  wall  to 
near  the  bottom  of  the  opposite  wall,  and  suspended 
on  pivots.  Tho  floor  of  tho  tank  slopes  in  the 
opposite  direction  to  the  roof,  and  at  its  lower  side 
terminates  in  B  sludge  channel.  Sewage  en! 
one  end  of  the  tank  and  flows  over  tho  roof  towards 
tho  exit  pipe  at  the  opposite  end.  Solids  settling 
out  of  the  sewage  slide  down  the  roof  into  the  lower 
portion  of  the  tank  to  the  sludge  channel.  Scum 
rising  from  the  floor  of  tho  tank  is  directed  by  the 
under  side  of  the  roof  into  a  scum  space  at  the  sur- 
face  between  the  top  of  the  roof  and  tho  side  wall  of 
the  tank,  from  which  it  is  removed  over  a  weir  into 
a  scum  channel.  When  used  for  tho  activated  sludge 
process  the  tank  is  made  preferably  of  circular 
form,  the  air  inlets  being  so  placed  as  to  impart  a 
rovolving  motion  to  tho  liquid.  In  this  case  the 
exit  pipe  is  placed  axially  and  receives  the  liquid 
through  perforations  along  its  length.  (Reference 
is  directed  to  E.P.  11,073  of  1903,  10,981  of  1907, 
and  111,401.)— J.  H.  J. 

Oxygen  compounds    of    sulphur   for   use  as  duin- 
fectants,  fungicides,  and  insecticides;  Apparatus 

for  manufacture  of  .     T.  A.  Clayton.     E.P. 

141,661,  1.10.19.     Conv.,  11.4.19. 


XX.-0RGANIC  PRODUCTS ;    MEDICINAL 
SUBSTANCES ;  ESSENTIAL  OILS. 

Digitalis  leaf  extracts;  Stability  of .     The  in- 
fusion.    II.     C.   A.   Pomerov   and  F.  W.   Heyl. 
Amer.  J.  Pharm.,  1920,  92,  394—401.     (C/.  J., 
1919,  Got  a.) 
The   aqueous  infusion   of  digitalis   is  slightly   less 
active  than  the  tincture  of  equal  concentration.    Tho 
infusions  deteriorate  on  keeping  at  the  rate  of  about 
20%  in  3 — 4  days  in  warm  weather,  and  in  7  days  in 
cold   weather  (10°  C),   and  should  accordingly  be 
discarded  at  the  expiration  of  these  periods.     The 
addition  of  alcohol  does  not  increase  the  stability. 

— G.  F.  M. 

Bice  polishing s;  Alkaloid  constituents  of .    F. 

Hofmeister'.  Biochem.  Zeits.,  [930,  103,  218—225. 
An  alkaloid  substance,  termed  "  oridine,"  was  ex- 
tracted from  rice,  which  showed  antineuritic 
activity  and  which  on  further  purification  became 
inactive.  It  is  isomeric  with  betaino  and  valine, 
and  is  supposed  to  be  related  to  the  pyridine  and 
piperidine  groups.     (Cf.  J.C.S.,  i.,  586.) — S.  S.  Z. 

Turpentine   from   Pinus   longifolia  Roxb.;   Consti- 
tuents of  Indian  .     J.  L.  Simonsen.     Chem. 

Soc.  Trans.,  1920,  117,  570—578. 
Hv  repeated  fractional  distillation  of  Indian 
turpentine  three  main  fractions  were  isolated. 
[•be  lowest  fraction,  b.p.  155°— 167°  C.  at  706  mm., 
consisted  mainly  of  o-  and  /?-pinene.  Tho  second 
fraction  eventually  gave  an  oil  boiling  constantly  at 
168° — 169°    C.    at   705    mm.    consisting   of   a    new 
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tricyclic  terpene,  sp.  gr.  08586  at  30°  C,  nS0?  =  l-469, 
aD  =  +  7-69°,  to  which  the  name  d-carene  is  given.  It 
is  readily  oxidised  by  air,  gives  a  crystalline  nitro- 
sate,  and  is  converted  by  hydrogen  chloride  in  dry 
ether  into  a  mixture  of  the  hydrochlorides  of 
d-sylvestrene  and  dipentene.  From  the  products 
of  its  oxidation  bv  Baeyer  and  Ipatiev's  method 
(Ber.,  1896,  29,  2796)  f?-«ns-caronic  acid  was 
isolated,  and  it  ie  considered  that  the  terpene  con- 
tains a  carane  ring,  and  that  it  is  either  A'-  or 
A4-carene.  From  the  highest  fraction  of  the  dis- 
tillation of  the  original  turpentine  the  sesqui- 
terpene d-longifolene  was  isolated  as  a  colourless, 
somewhat  viscous  oil,  b.p.  254°— 256°  C.  at 
706  mm.^,  sp.  gr.  0'9284  at  30°  C,  ns°D  =  l-49o, 
aD  =  +42-73°.  It  yields  no  solid  nitrosate,  but  gives 
a  beautifully  crystalline  hydrochloride,  hydro- 
bromide,  and  hydriodide. — G.  F.  M. 

Phytin  in  jilant  extracts;  Determination  of  . 

A.  Rippel.    Biochein.  Zeits.,  1920,  103,  163—172. 

Phytin  can  be  precipitated  more  or  less  quantita- 
tively in  the  presence  of  inorganic  phosphates  by 
copper  acetate  in  acetic  acid  solution.  Favourable 
results  can  only  be  obtained  with  definite  concentra- 
tions of  copper  acetate  and  acetic  acid.  An  extract 
from  barley  yielded  63'3%  of  the  phytin  P2Os  by 
precipitation  with  copper  acetate  in  1  %  acetic  acid. 
The  same  method  accounted  for  928%  of  the  phytin 
in  standard  solutions  of  that  substance.  The  phytin 
in  an  acetic  acid  extract  from  peas  could  not  be 
precipitated  by  copper  acetate  at  all. — S.  S.  Z. 

Anemonine ;  Synthesis  and  constitution  of .    Y. 

Asahina  and  A.  Fujita.     Yakugakuzasshi,  1920, 
455.    J.  Pharm.  Chira.,  1920,  22,  22—26. 

Ranttnctjltts  oil,  on  reduction  with  sodium  amalgam 
and  acetic  acid  in  methyl  alcoholic  solution,  gave 
only  an  insignificant  amount  of  dihydroanenionine, 
the  main  product  being  the  lactone  of  angelic  acid, 
which  was  identified  by  conversion  into  the  semi- 
carbazone  of  lsevulinic  acid.  The  chief  constituent 
of  the  oil  is  therefore  not  anemonine  but  a  sub- 
stance which  is  converted  into  angelic  lactone  by 
reduction,  and  into  anemonine  by  the  spontaneous 
condensation  of  two  molecules,  and  to  which  the 
name  protoanemonine  is  given.  Formulas  are  sug- 
gested for  protoanemonine,  and  for  anemonine, 
which  were  confirmed  by  the  synthesis  of  anemonine 
from  /3-bromolsevuIinic  acid,  and  also  from  the 
dibromide  of  angelic  acid  lactone. — G.  F.  M. 

Furfwraldehyde  and  phenols.    Beckmann  and  Dehn 
.See  XIII. 

Alcohol.     Waldbott.     .See  XVIII. 

Mercury.    Francois.    See  XXIII. 

Patents. 

Lecithin;  Process  of  recovering  from  animal 

and  vegetable  substances.     C.  Baumann  and  J 
Grossfeld.     E.P.  144,895,  11.7.19. 

Lecithin  is  recovered  from  animal  and  vegetable 
substances  6uch  as  egg  yolk  or  fish  roe,  or  from  raw 
commercial  lecithin  before  the  separation  of  the 
fat,  cholesterol,  etc.,  by  dissolving  the  substances 
in  an  organic  solvent  such  as  methyl  alcohol,  and 
treating  the  solution  with  hydrogen  in  presence  of 
a  hydrogenating  catalyst,  for  example,  palladium  or 
nickel,  until  little  or  no  lecithin  can  be  extracted 
from  the  mixture  by  cold  ethyl  acetate.  By  this 
means  the  lecithin  is  saturated  first,  and  the  hydro- 
genation  is  stopped  at  this  stage  before  the  fats  are 
attacked.  The  residue  after  the  evaporation  of  the 
solvent,  is  dissolved  in  hot  ethyl  acetate,  and  on 
cooling  the  solution  the  lecithin  is  almost  quanti- 
tatively precipitated  in  a  technically  pure  condi- 
tion.— G.  F.  M. 


Acetaldehyde  from  acetylene  as  primary  material; 

Catalyst  for  the  manufacture  of ,  and  process 

of  regeneration  of  the  catalyst.  Soc.  des  Acieries 
et  Forges  de  Firminy.  E.P.  124,194,  18.2.19. 
C'onv.,  13.3.18. 

An  improved  catalyst  for  the  hydration  of  acetylene 
consists  of  a  solution  of  sulphuric  acid  containing 
mercury,  ferric,  and  vanadium  salts,  which  after 
becoming  exhausted  can  be  regenerated  by  electro- 
lytic oxidation  either  intermittently  or  continu- 
ously, using  a  cell  with  a  magnetite  or  platinum 
anode  and  a  current  density  of  3 — 5  amps,  per  sq. 
dm.,  the  temperature  being  maintained  at  30° — 40° 
C.  As  an  example,  the  catalyst  may  consist  of  a 
solution  containing  10 — 20%  of  sulphuric  acid,  2% 
of  mercury,  03— 0-5%  of  iron,  and  0"025— {VI %  of 
vanadium,  the  metals  being  present  as  sulphates. 
This  bath  is  maintained  at  about  65°  C,  and  up  to 
1  ton  of  aldehyde  can  be  produced  with  2  cb.  m.  of 
catalyst  before  the  reaction  slows  down.  For  the 
electrolytic  regeneration  it  is  not  necessary  to  inter- 
rupt the  process  and  transfer  at  once  the  whole  of 
the  catalyst  to  the  cell,  but  a  fraction  of  the  cata- 
lytic liquid  in  circulation  may  be  withdrawn  by 
means  of  a  branch  pipe  and  made  to  traverse  the 
electrolytic  cell,  whereby  continuous  regeneration 
is  effected.— G.  F.  M. 

Ethylene    oxide;   Preparation   of   .      Badische 

Anilin-  u.  Soda-Fabrili.     G.P.  299,682,  11.4.15. 

In  the  preparation  of  ethylene  oxide  much  better 
results  are  obtained  if,  instead  of  adding  ethylene 
chlorhydrin  to  warm  caustic  alkali  solutions,  bases 
are  added  to  warm  ethylene  chlorhydrin  or  its  solu- 
tions. By  this  means  the  tendency  to  glycol  forma- 
tion is  minimised. — G.  F.  M. 

Carboxyl  groups;  Elimination  of .    ^Production 

of  phenols.']  J.  E.  Marsh.  E.  P.  144,897,  14.7.19. 
The  elimination  of  the  carboxyl  group  from  organic 
acids,  particularly  hydroxy-aromatic  acids,  such  as 
gallic  acid,  is  effected  by  heating  the  acid  with  a  dry 
metallic  salt,  preferably  an  alkali  halide.  The  re- 
action is  advantageously  carried  out  under  reduced 
pressure,  and  if  the  product  is  volatile  its  recovery 
is  effected  in  the  same  operation  by  distillation,  the 
decomposition  being  conducted  in  a  vacuum  still. 
For  example,  pyrogallol  in  a  technically  pure  condi- 
tion is  obtained  by  distilling  a  mixture  of  gallic 
acid  with  half  its  weight  of  sodium  chloride  at  a 
temperature  of  250°  C.  and  a  pressure  of  10  mm. 
The  yield  amounts  to  95%  of  the  theoretical. 

— G.  F.  M. 

Ureas;  Manufacture   of  asymmetric  .     A.  V. 

Blom.    E.P.  125,584,  17.3.19.    Conv.,  17.4.18. 

Asymmetric  ureas  are  produced  by  the  interaction 
of  phosgene  with  aminonaphtholsulphonic  acids  and 
primary  aromatic  diamines  in  presence  of  alkalis  or 
alkali  carbonates.  The  aromatic  diamine  must 
contain  two  primary  amino  groups  having  different 
reaction  speeds,  one  either  being  protected  by  an 
ortho  substituent  as  in  the  toluylenediamines,  or 
else  being  formylated.  The  two  components  are 
brought  together,  in  molecular  proportions,  con- 
tinuously into  reaction  with  the  calculated  quantity 
of  phosgene  in  a  large  stirring  vat  at  40°  C,  whilst 
the  alkali  solution  is  allowed  to  run  in  in  sufficient 
quantity  immediately  to  neutralise  the  hydrogen 
chloride  liberated  during  the  reaction. — G.  F.  M. 

Arsine  derivatives;  Preparation  of  .     A.  Job 

and  H.  Guinot.    E.P.  144,806,  18.3.19. 

Nitriies  of  the  general  formula  R,AsCN,  where  R 
is  a  fatty  or  aromatic  radicle,  are  converted  into 
amides  and  acids  of  the  type  R.AsCONHa  and 
RjAsCOjH  by  the  general  methods  for  the  hydration 
of  nitriles.  For  example,  cacodyl  cyanide  is  con- 
verted into  dimethylarsinoformic  acid  by  boiling  it 
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ii  nbout  3  times  its  weight  oJ  50     sulphurifl  acid 

lor  12  hrs.    The  at  id  l>  isolated  thro  .  ium 

or  barium  salt  and  crystalhaed  from  acetone  and 

alcohol.  Diphenylaraiaoformic  acid  may  be  similarly 

pared  from  diphenylarsina  oj  anide,  or  the  amide 

may  tir~ t  be  prepared  and  isolated  bj  treating  the 

inide  with  the  theoretical  quantity   of  hydrogen 

at  40° — 50°  C.   in  alkaline  solution  and 

from  alcohol  the  solid  product  which 

The  amide  is  then  converted  into 

the  acid  by  treatment  with  nitrous  acid  in  the  nana] 

Diphenylarsinoformic  acid   is  only  slightly 

ihle    in    water,    but    mo-.t   of    its    salts    arc    very 

!  M. 

nium  compounds;  Prr  partition  of  aromatic . 

\    Bchoi  U  r.    O.P.  819  164    LO  " 

Ar.oitATic    selenium    compounds    are    obtained    in 
quantitative  yield  by  the  action  of  the  diazonium 
ts  of   the  corresponding  the   aqueous 

solution  of  polyseli  pared  bj  triturating  or 

fusing  together  an  excess  of  metallic  Belenium  with 
a  oaoatie  alkali.  It  is  not  necessary  to  exclude  air 
daring  the  operation  as  in  the  ease  of  alkali  selenide 
or  hydro  lutions.     Examples  are  given  of 

the    preparation    of   diphonyl-.  1.  i:  ide    from    pliciiyl- 

diazonium  chloride,  and  diphenyldiseleniae  and 
dipl  'ide   carboxylic   acids   from   diaaotised 

anthranilic  acid.  The  two  acids  are  separated  by 
oxidation  with  dilute  nitric  acid  or  with  hydrogen 
peroxide,  wherebv  the  forrnVr  is  converted  into  thi 

responding  aeleak  acid,  and  tlie  latter  into  the 
of   diphenyhelenium   oxide   di-o-carboxy!ic 

1  On  treatment  with  cold  dilute  ammonia  only 
the  acid  dissolves,  and  the  compounds  thus 
separated  are  reconverted  into  the  original  acids  by 
reduction  with  zinc  dust  in  alkaline  solution. 

— G.  F.  M. 

Chlorosvlphamides;     Preparation    of    .        M. 

Claaas.     G.P.  818,899,  31.12.18. 

The  stability  of  aromatic  chlorosulphamides  is  in- 
creased by  the  introduction  of  a  carboxyl  group. 
The  new  compounds  may  be  prepared  by  the  usual 
methods  and  are  useful  germicides.  The  dichloro- 
sulpbamide  of  benzoic  acid,  prepared  from  p-sulph- 
aminobenzoic  acid  and  alkali  hypochlorite  solution 
by  acidification  with  acetic  acid,  melts  at  203°  C. 
The  monochloro  compound,  formed  in  small  quan- 
tities in  the  same  reaction,  melts  at  223°  C. 

— G.  F.  M. 

thols;    Preparation    of    polyhydric    .       O. 

Matter.     G.P.  299,074,  19.4.16. 

PoLYTTYmtic  alcohols  are  obtained  by  saponification 
of  the  corresponding  halogen  substituted  hydro- 
carbons by  means  of  aqueous  solutions  of  carbonates. 
bicarbonate*,  or  mixtures  of  the  two,  preferably  in 
a   cl  I    to    prevent    the   escape   of   carbon 

dioxide.  If  the  caustic  alkali  is  added  periodically 
or  continually  the  saponifying  agent  is  continually 
regenerated,  and  its  concentration  maintained;  the 
velocity  of  the  reaction  is  thereby  considerably  in- 
crc:  1      <     pit     ari    given  of  the  preparation  of 

ethylene  glvcol  from  ethylene  dichlonde  and  sodium 
carb  mate  or  bicarbonate  at  130°— 140°  C. 

— G.  F.  M. 

T  ■■pinonerarhorulie    acid    esters;    Manufacture    of 
.     R.  Willstiitter.     G.P.  302,401,  27.1.17. 

N-Mktiiym'yiu'.oi.kuiacbtio  acid  esters,  prepared  a3 
nl.ed    in    G.P.    300,672    (J.,    1920,    385  a),    on 

reduction   with   hydrogen   and   platinum   in   acetic 

acid     solution      yield      N-methyltetrahydropyrrole- 

stic  acid   eaters.       The  diethyl  eater,   a  thin. 

ourleu   oil    with   an   alkaline  reaction,    has  b.p. 

(9  mm.),  and  is  soluble  in  60—70  parts  of 

boilini:  water;  the  dimethyl  ester  has  b.p. 
5°  ('    (12  mm.),  and  is  soluble  in  6 — 7  parts  of 

boiling   water.     By   the   action   of   sodium,   sodium 


alcoholate,  or  sodamide,  N-methyltetrahydro- 
pyirolediacotic  acid  esters  are  converted  into 
tropinonecorboxylic  acid  eaters.    The  ethyl  ester  is 

difficult  to  separate  from  mixtures  with  other 
Organic  compounds,  very  readily  decomposes  and 
reainifiea,  i  iter  and  alcohol,  and  gives 

Dg  reaction  with  ferric  chloride.    Tto] ne- 

carboxylic  acid  ethyl  ester  on  beating  with  dilute 
.uel.  yields  tropinone,  which  i  m  be  isolated  as 
such,  or  as  the  picrate  or  dibensal  derivative. 
Reduction  by  electrolysis  or  by  sodium-amalgam 
yields  r-ecgonine  eater. — L.  A.  C. 

Acetic  aldehyde;  Preparation  of  - ■  from 

.     A.  Guyot,  Assr.  to  Gomp,  des  Prod.  Chim. 
d'Alais   et    de   la   Camargue.     U.S. P.    1,84 
15.6.20.    Appl.,  5.4.18. 

E.P.  180,650  of  1918;  J.,  1919,  740  a. 

Trichloroethylen* ;  Preparation  of from  tetra- 

chloroethane.  A.  Guyot,  Assr.  to  Comp.  des 
Prod.  Chim.  d'Alais  et  de  la  Camargue.  U.S. P. 
1,843,716,  16.6.20.     Appl.,  18.6.19. 

Si  a  E.P.  132,755  of  1919;  J.,  1919,  847  a. 

Urea  and  intermediate  products;  Manufacture  of 
.  C.  Bosch,  Assr.  to  The  Chemical  Founda- 
tion, Inc.  U.S. P.  1,344,673,  29.6.20.  Appl., 
21.1.15. 

E.P.  24,117  of  L914;  J.,  1915,924. 
Metaeholesterol.    G.  P.  318.900—  1.   SeeXU. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Colouring  matters  of  flowers;  Use  of in  colour 

iilmtagraphy.  P.  R.  Kogel.  Phot.  Korr.,  57, 
86—91.  Chem.  Zentr.,  1920,  91,  IV.,  60. 
Several  of  the  benzopyrillium  compounds  occurring 
in  flowers  are  shown  to  have  a  relatively  high  light- 
sensitiveness.  The  anthocyanins  which  by  them- 
selves are  light-fast,  can  be  made  very  lightwsensi- 
tive  by  the  addition  of  sensitisers,  e.g.,  o-anethol  to 
cyanidin  hydrochloride.  o-Anethol  can  occur  as 
a  degradation  product  in  plants,  so  that  it  would 
appear  that  these  dyestuffs  can  form  their  own 
sensitisers.  An  objection  to  the  use  of  an  antho- 
cyanin  in  the  bleach-out  process  is  its  low  covering 
power. — B.  V.  S. 


XXII.— EXPLOSIVES;  MATCHES. 

Dicyanorliamirie      ax      explosive.        J.      Baumann. 

Ohem.-Zeit.,  1920,  44,  474. 
Mixtures  of  dicyanodiamide  (1  pt.)  with  ammo- 
nium nitrate  (3  pts.),  and  of  dicyanodiamide  (1  pt.) 
with  potassium  chlorate  (3  pts.)  had  an  explosive 
power  (in  the  lead  block  test)  exceeding  that  of 
TNT  by  17  and  72  ',  respectively.  The  ammonium 
nitrate  mixture  can  be  ground  without  danger,  and 
is  particularly  suitable  for  mining  purposes. 

— C.   A.   M. 

Nitrophenols.     Vignon.     Se<    111. 

Patim  s. 

Explosive;  Ammonium-nitrate  .     W.  0.  Snel- 

ling.     Assr.     to     Trojan     Powder     Co.       U.S. P. 
1,343,063,  8.6.20.     Appl.,  14.1.19. 
'! He  explosive  consists  of  over  40%  of  ammonium 
nitrate    together    with    nitrostarch    and     a     finely 
d    material    of    high    covering    power    inter- 
spersed among  the  particles  of  ammonium  nitrate. 

— T.  St. 


584  a 


Cl.  xxiii.— analysis. 


[Aug.  31,  1020. 


Explosive;  Ammonium-nitrate  .     J.   B.  Bron- 

stein  and  C.  E.  Waller,  Assrs.  to  Trojan  Powder 
Co.     U.S. P.  1,343,077,  8.6.20.     Appl.,  5.2.20. 

The  explosive  consists  of  a  substantially  non- 
explosive  mixture  of  ammonium  nitrate  and  tri- 
nitrotoluene with  a  sufficient  amount  of  a  deto- 
nating agent  to  render  the  mixture  explosive. 

— T.  St. 

Nitrostarch;  Process   of   stabilising   .     B.    J. 

Flurscheim,  Assr.  to  Aetna  Explosives  Co. 
U.S. P.  1,343,317,  15.6.20.  Appl.,  17.5.17.  Re- 
newed 5.3.20. 

Nitrostarch  is  boiled  with  an  aqueous  solution  of 

cyanamide,    and,    after   the   final   wash   water   has 

been  eliminated,  is  dried. — T.  St. 


XXIII.-ANALYSIS. 

Filter   with   wire-gauze    layer.      F.    Mach    and   P. 

Lcderle.     Chem.-Zeit.,  1919,  43,  831. 
The   platinum   gauze  used   in   the  filter   described 
previously  by  the  authors  (J.,  1919,  476  a)  may  be 
replaced  by  silver  gauze. — W.  P.  S. 

Iron   basins;  Use   of  in  analysis.     H.   Sertz. 

Z.  angew.  Chem.,  1920,  33,  156. 

Iron  basins  or  crucibles  are  useful  for  sulphide 
fusions  where  platinum  or  silver  vessels  are  unsuit- 
able. The  iron  is  attacked  but  slightly,  and  its 
resistance  may  be  increased  by  treating  the  vessel 
with  nitric  acid. — W.  P.  S. 

Weight  burette  for  gas  analysis.  E.  R.  Weaver 
and  P.  G.  Ledig.  J.  Amer.  Chem.  Soc,  1920,  42, 
1477—1485. 
An  apparatus  is  described  whereby  the  volume  of 
gas  taken  into  a  gas  analysis  burette  and  that 
absorbed  by  any  reagent  is  measured  by  weighing 
the  amount  of  mercury  expelled  or  taken  into  the 
burette.  Specimen  analyses  show  that  the  mean 
error  in  a  single  gas  absorption  is  00044%,  with  a 
maximum  error  of  0"014%. — J.  F.  S. 

Analysis  by  fractional  distillation.  Method  of 
maxima  and  minima.  C.  Moureu,  C.  Dufraisse, 
and  P.  Robin.  Bull.  Soc.  Chim.,  1920,  27,  523— 
527. 
For  the  separation  of  mixtures  of  liquids  with  boil- 
ing-points close  together,  successive  fractional  dis- 
tillations are  recommended,  the  division  into  frac- 
tions being  controlled  not  by  the  boiling-point,  but 
by  maximum  or  minimum  values  of  physical  pro- 
perties such  as  the  sp.  gr.,  refractive  index,  vis- 
cosity, etc.  The  rectification  is  continued,  similar 
fractions  being  united  for  further  fractionation, 
until  a  fraction  is  obtained  which  when  divided  by 
slow  distillation,  gives  sub-fractions  all  having 
identical  boiling-points  and  physical  properties.  A 
simple  vaseline  manometer  is  described  for  detect- 
ing very  slight  variations  in  pressure  during  dis- 
tillation, and  by  means  of  which  a  distillation  may 
be  interrupted  and  later  readily  resumed  under  the 
same  reduced  pressure. — W.  G. 

Tint  photometer;  The  Hess-Ives  and  its  use 

with  rauj  sugars.     G.  P.  Meade  and  J.  B.  Harris. 
J.  Ind.  Eng.  Chem.,  1920,  12,  686—688. 

The  scale  readings  of  this  photometer  (J.,  1917, 
449)  do  not  express  directly  the  relative  amounts  of 
colour,  and  for  solutions  containing  1,  2,  3,  4,  etc., 
units  of  material  run  in  powers  of  the  readings  for 
1  unit,  considering  the  scale  readings  as  decimal 
fractions.  Expressed  algebraically,  this  relation- 
ship between  the  scale  readings  and  the  amounts  of 
colour  becomes  i/  =  Kx,  where  y  is  any  scale  reading, 
K  the  reading  for  1  unit  of  material,  and  x  the 


number  of  units  of  material  to  give  the  scale  read- 
y.  To  avoid  repeated  calculations,  a  table  is  given 
showing  the  units  of  colour  corresponding  with  each 
scale  reading  from  100  to  1.  The  instrument  may  be 
used  for  determining  the  colour  of  raw  sugars. 

— W.  P.  S. 

Melting-points;   Method   of   avoiding   temperature 

correction   in    the    determination   of   .       M. 

Francois.     Bull.  Soc.  Chim.,  1920,  27,  528—536. 

A  modified  form  of  the  flask  generally  used  as  a 
bath  in  determining  melting-points  is  described,  by 
means  of  which  the  thermometer,  including  the 
stem,  may  be  immersed  in  the  liquid  of  the  bath 
and  be  heated  by  the  return  flow  of  liquid  in  the 
convection  current  set  up  by  heating  the  bulb  of 
the  flask.  By  a  simple  arrangement  of  mirrors  it  is 
possible  to  read  the  temperature  on  the  thermo- 
meter and  observe  the  material  in  the  capillary 
melting-point  tube  simultaneously  through  one 
telescope. — W.  G. 

Boiling-point ;  Method  of  determining  the with 

small  amounts  of  substance.     V.  Arreguine.    Soc 
Chim.  Argent.,  3  (Reprint). 

A  compact  and  simple  apparatus  is  described  by 
means  of  which  it  is  possible  to  determine  the 
boiling-point  of  liquids  with  b.p.  below  210°  C, 
with  only  about  3  mg.  of  substance.  (Cf.  J.C.S., 
Sept.)— W.  G.  . 

Specific  refraction;  Significance  of  in  ana- 
lytical chemistry.  N.  Schoorl.  Rec.  Trav. 
Chim.,  1920,  39,  594—599. 

The  author  discusses  the  limitations  of  the  use  of 
the  specific  refraction,  (n-\)jd,  values  for  the 
identification  of  an  unknown  organic  compound. 

— W.  G. 

Beactions;  Sensitiveness   of  qualitative  ■.     7. 

Potassium  ions.    O.  Lutz.     Z.  anal.  Chem.,  1920, 
59,  145—165. 

Teste  of  the  sensitiveness  of  various  reactions  for 
potassium  were  made  under  the  same  conditions  as 
to  temperature  (18°  C),  time  of  contact  (5  mins.), 
and  volume  of  potassium  chloride  solution  (5  ex.); 
the  figures  give  the  minimum  concentration  of 
potassium  which  could  be  detected :  — Perchloric 
acid,  1:435;  phosphomolybdic  acid,  1:561;  platinum 
chloride,  1:587;  sodium  borofluoride,  1:970;  aniline 
silicohydrofluoride,  1:1022;  sodium  phosphotung- 
state,  1:2170;  phosphotungstic  acid,  1:2809;  sodium 
cobaltinitrite,  1:25000;  sodium-bismuth  thiosul- 
phate,  1:57000;  sodium  picrate,  1:840;  sodium 
amino-/?-naphtholsulphonate,  1:1022;  sodium  bitar- 
trate,  P1050.  These  results  may  be  expressed  in 
weight  of  potassium,  e.g.,  1:435  would  be  11x10"' 
g.  K  per  5  c.c. 

Sulphuric  acid;  Gravimetric  determination  of . 

L.  W.    Winkler.       Z.    angew.   Chem.,   1920,    33, 
159—160,  162—163.     (Cf.  J.,  1920,  331  a.) 

The  presence  of  ammonium  chloride  to  some  extent 
decreases  the  interference  of  magnesium,  zinc, 
manganese,  and  other  salts  on  the  precipitation  of 
sulphuric  acid  as  barium  sulphate.  Tables  are 
given  which  show  the  corrections  to  be  made  for  the 
effect  of  alkali  chlorides  on  the  precipitation.  In 
solutions  containing  alkali  sulphates  or  magnesium 
sulphate  the  sulphuric  acid  is  most  accurately  de- 
termined by  adding  1  g.  of  ammonium  chloride  and 
1  c.c.  of  JV/1  hydrochloric  acid  to  100  c.c.  of  the 
solution,  boiling  the  mixture  (a  fragment  of 
metallic  cadmium  is  added  to  ensure  smooth  boi',- 
ing),  and  adding  a  slight  excess  of  10%  barium 
chloride  solution.  The  barium  sulphate  is  collected 
after  18  hrs.,  washed  first  with  25  c.c.  of  cold  water, 
then  with  hot  water,  dried  at  130°  C,  and  weighed, 
or    the    precipitate  may  be   ignited    before  being 
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weighed      The  weight    is  corrected  from  tables  to 
obtain  the  actual  amount  ol  barium  sulphate. 

— W.  P.  S. 

Photphoric  acid;   Estimation  of  small  amounts  of 

OS  barium  pkosphoinulybdate  in  the  pn 

and  in  the  absence  of  organic  phosphorus 
pounds.    S.  Pasternak.     Hull.  Boc.  (.'him.,  1920, 
•.'7.  .Mir 

Fob  the  eatimation  of  amounts  of  phosphorus  as 

small  as  005  nig.  the  following  methods  give  accur- 
ate results  [n  the  absence  ol  organic  phosphorus 
oomponnda  10  o.c.  of  the  phosphate  solution  is  mixed 
with  10  c.c.  of  a  20  „  solution  of  ummouium  sul- 
phate and  1  c.c.  of  sulphuric  acid;  tho  mixture 
is  heated  to  boiling,  5 — 10  c.c.  of  a  10%  solution  of 
ammonium  inohhdatc  added,  allowed  to  stand  for 
15  mins.,  ond  the  ammonium  phosphomolybdate  col- 
lected, washed  with  a  S  solution  of  ammonium 
nitrate,  dissolved  in  ammonia,  and  reprecipitated 
by  the  addition  of  a  10%  solution  of  barium 
chloride.  This  precipitate  is  collected,  washed  with 
water,  dried,  Ignited  at  a  red  heat,  cooled,  ami 
weighed:  it  has  the  composition  4Ba,,[P04 
(MoOJ  r.  ■  -u  ,\|, ,u,>.  Q  g. =000739  g.  P).  In 
arc  nt  organic  phosphorus  compounds  the 
mineral  phosphate  in  20  c.c.  of  solution  is  precipi- 
tated at  12° — 15°  C.  in  the  presence  of  10  c.c.  of  a 
solution  of  ammonium  nitrate.  Tho  precipi- 
tate is  collected  after  two  hours,  ami  its  subsequent 
conversion  into  barium  phosphomolybdate  is  carried 
out  as  described  above.  In  this  case  the  precipitate 
has  the  composition  8Ba3,[PO.(MoOJ1I]1)Ba, 
i M, .(>,>,.  the  factor  being  0*00780.— W.  G. 
Iron;  Estimation  of  and  separation  of  man- 
ganese from  iron  by  nitrosophenylhydroxylamine 
ummomum  (cupferron).  E.  H.  Archibald  and 
It.  V.  Pulton.  Trans.  R0v.  Soc.  Canada,  1919, 
13,  [iii.],  2-13—253. 
Tin.  cupferron  precipitate  of  iron  is  slightly  soluble 
in  the  acid  solution  from  which  it  is  precipitated. 
The  solubility  is  apparently  not  affected  by  the 
substitution  of  sulphuric  for  hydrochloric  acid,  but 
is  appreciably  lowered  by  addition  of  ammonium 
chloride.  The  precipitate  is  slightly  solublo  in  the 
wash-water,  if  corrections  are  applied  for  these 
solubilities,  the  determination  of  iron  by  this 
method  becomes  very  exact.  Iron  can  be  separated 
from  manganese  in  a  solution  containing  four  times 
as  much  manganese  as  iron,  the  amount  of  man- 
ganese carried  along  with  the  precipitate  being  in- 
appreciable fur  most  purposes.  This  amount  in- 
ses  with  the  acid  dilution  of  the  mother  liquor. 
The  presence  of  ammonium  chloride  to  the  extent  of 
5  g.  in  100  c.c.  of  solution  is  an  advantage  in  this 
separation. — J.  R.  P. 

Iran;  Volumetric  determination  of in  the  pre- 
sence, of  hydrochloric  acid,  phosphorus,  oxy-acids, 
and  organic  matter.     H.  D.  Richmond  and  E.  M. 

I  on.     Analyst.  1920,  45,  258—260. 

To  determine  iron  in  pharmaceutical  syrups  etc.  5 
or  10  c.c.  of  the  sample  is  treated  with  a  few  drops 
of  hydrochloric  acid  and  -Y/1U  permanganate  solu- 
tion is  added  until  a  transitory  purple  coloration  is 
produced  throughout  the  solution.  An  equal 
rolnme  of  concentrated  hydrochloric  acid  is  then 
added,  a  small  quantity  of  sodium  carbonate  to  give 
an  atmosphere  of  carbon  dioxide,  and  then  ff/10 
stannous  chloride  solution,  a  drop  at  a  time,  until 
a  drop  of  the  mixture  gives  a  blue  coloration  with 
ferricyanide  solution.  The  mixture  is  then  titrated 
with  the  stannous  chloride  solution  until  a  drop  no 
Ion.  i  coloration  with  thiocyanate  solution. 

1  C.C.  of  .V    HI  stannous  chloride  solution  =  00056  g.- 
IV.— W.  P.  8. 

I mti •  Determination  of  small  quantities  of as 

thweyanate.       It.  Willstatter.       Ber.,  1920,  53, 

II  -.2   -1164. 

Tut-  solution  under  investigation  (0*5 — 10  c.c.)  is 
treated      with      concentrated      hydrochloric      acid 


"'"'  o.i  J  and    made    up   to    50  o.c.  with  freshly 

prepared  ammonium  tl yanate  solution  (40%  or, 

nrith  larger  amounts  of  iron,  10  ).  The  coloration 
i-  matched  by  standard  solutions  of  iron  which  are 
similarly  treated.       Difficulties  are  caused  by  the 

■  irim  in  the  purest  emu rciaf  am- 
monium thiocyanate  and  by  the  instability  of  ferric 
thiocyanate  in  solution.  The  former  is  overcome  by 
boiling  the  thiocyanate  solution  for  a  short  time, 

alter   which   it  remains  colourless  on   moling.     The 

latter  is  due  to  the  gradual  reduction  of  the  ferric 

salt  by  the  thiocyanate,  the  process  not  appearing 

catalysed  by  the  ferrous  Bait  formed.      (('/. 

•I    ('  8.,    Sept.)       H.    W. 

Calcium:  Comparison  of  ten  different  methods  of 
estimation.  <.;.  E.  Ewe.  Amer.  J.  Pharm., 
1980,  92,  401— -I  in. 

Guar-  m  was  estimated  by  the  following  methods 
in  a  specimen  of  calcite  containing  0'0407%  of  im- 
purities (silica,  iron,  and  alumina),  the  results  being 
expressed  as  | lei ■(  .  ii t a get  of  CaCO, : — (1)  Precipita- 
tion as  oxalate  and  weighing  as  carbonate,  9957%. 
(2)  Precipitation  as  carbonate  and  weighing  as 
such,  100117  .  (3)  Weighing  carbon  dioxide  liber- 
ated  by  hydrochloric  acid  by  absorption  in  potassium 
hydroxide  solution,  10003%.  (4)  Precipitation  as 
oxalate  and  weighing  as  oxide,  99"86%.  (5)  Preci- 
pitation as  sulphate  and  weighing  as  such,  99'68%. 
Hi)  Precipitation  as  oxalate  and  weighing  as  sul- 
phate, 100-39%.  (7)  Precipitation  as  oxalate  and 
titration  with  permanganate,  9968%.  (8)  Preci- 
pitation as  oxalate  from  a  slightly  acid  solution, 
99-87%.  (9)  Weighing  by  difference  carbon  dioxide 
liberated  by  hydrochloric  acid  in  a  Geissler  appara- 
tus, 99-80%.  (10)  Decomposition  by  excess  of  stan- 
dard sulphuric  acid  and  back  titration  of  the  excess, 
99-75%.— G.  F.  M. 

Mercury  in  organic  compounds;  Determination  of 

.     M.  Francois.     Bull.  Soc.  Chim.,  1920,  27, 

568.    (Cf.  J.,  1920,  280  a). 

For  the  deposition  of  the  mercury  the  following  pro- 
cess is  recommended  :  About  059%  of  the  dry  pow- 
dered organic  matter  is  mixed  with  30  c.c.  of  ether, 
10  c.c.  of  alcohol,  and  1  c.c.  of  strong  hydrochloric 
acid,  and  1  g.  of  zinc  turnings  is  added  immediately. 
The  mixture  is  shaken  and  left  for  J  hr.,  after  which 
another  1  g.  of  zinc  is  added,  the  mixture  shaken, 
and  again  left  for  i  hr.  A  third  1  g.  of  zinc  is 
added  and  the  mixture  left  for  24  hrs.  By  this 
time  all  the  mercury  is  deposited  on  the  zinc,  and 
the  estimation  is  completed  as  described  (loc.  cit.). 

— W.  G. 

Acetic  acid  in  acetates;  Method  for  the  determina- 
tion of .     O.  A.  Pickett.  J.  Ind.  Eng.  Chem., 

1920,  12,  570—571. 

Distillation  with  xylene  as  a  carrier  for  the  acetic 
acid  is  recommended ;  25  g.  of  the  acetate  is  mixed 
in  a  distillation  flask  with  40  c.c.  of  water,  20  c.c. 
of  85%  phosphoric  arid,  and  350  c.c.  of  xylene,  and 
the  mixture  is  distilled  until  only  a  thin  film  of 
xylene  remains  on  tho  surface  of  the  phosphoric  acid 
solution.  The  acidity  of  the  distillate  is  titrated 
and  allowance  made  for  hydrochloric  acid  if  the 
acetate  contained  chlorides. — W.  P.  S. 

Methyl  alcohol;  Detection  of by  formation  of 

methyl  p-bromobenzoate.  W.  Autenrieth.  Arch. 
Pharm.,  1920,  258,  1—14.  Chem.  Zentr.,  1920, 
91,  IV.,  29. 
Tin:  formation  of  crystalline  methyl  p-bromoben- 
zoate  (m.p.  77° — 78°  C.)  by  the  action  of  p-bromo- 
benzoyl  chloride  with  subsequent  conversion  to  p- 
bromobenzamide  (m.p.  188°  C.)  may  be  employed  for 
the  detection  of  methyl  alcohol.  Formation  of  tho 
ester  is  nearly  quantitative,  and  005  g.  of  the 
alcohol  can  be  detected,  even  if  highly  diluted. 
Ethyl  p-bromobenzoate  is  a  liquid  which  does  not 
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solidity  even  at  - 16°  C. ;  the  crystalline  methyl 
ester  is  formed  in  an  aqueous  solution  containing 
0*2%  of  methyl  and  0"S%  of  ethyl  alcohol;  in  the 
case  of  mixtures  of  the  alcohols,  however,  it  is 
advisable  to  increase  the  proportion  of  methyl 
alcohol  by  fractional  distillation,  using  the  first 
fraction  for  the  test.  By  this  means  01  g.  of 
methyl  alcohol  can  be  detected  in  200  c.c.  of  urine. 

— L.  A.  C. 

Nitro  compounds;  Examination  of by  means  of 

titanium  chloride  and  sulphate.  C.  F.  van  Duin. 
Rec.  Trav.  Chim.,  1920,  39,  578—585.  {Of.  Callan 
and  others,  J.,  1920.  86  t.) 

In  the  estimation  of  nitro-nitrogen  by  Knecht's 
method  it  is  recommended  to  use  titanium  sulphate 
instead  of  the  chloride  for  feebly  substituted  nitro- 
compounds. s-Trinitrobenzene  may  be  successfully 
reduced  to  dinitroaniline  by  means  of  titanous 
chloride.  From  the  results  of  the  reduction  of 
2.3.4.6-tetranitroaniline  and  of  trinitromethylnitr- 
auiinophenol  by  titanous  chloride  it  is  believed  that 
the  nitro  group  in  position  3  has  the  structure 
NOa  and  not    ONO  — W.  G. 

Nitro-groups ;  Rapid  determination  of  by  a 

modification  of  Young  and  Swain's  method.  L. 
Desvergnes.  Ann.  Chim.  Analyt.,  1920,  2,  141 — 
143. 
Fkom  02  to  0'3  g.  of  the  substance  is  dissolved 
in  alcohol  (solution  of  the  substance  in  sodium 
hydroxide  often  gives  a  yellow  coloration  which 
interferes  with  the  subsequent  procedure).  100  c.c. 
of  3%  stannous  chloride  solution  and  25  c.c.  of 
hydrochloric  acid  are  added,  and  the  mixture  is 
heated  under  a  reflux  condenser  for  2  hrs. ;  a  cur- 
rent of  carbon  dioxide  being  passed  through  the 
mixture  during  the  whole  time.  The  mixture  is 
then  diluted  to  a  definite  volume  and  the  excess  of 
stannous  chloride  is  titrated  in  an  aliquot  portion 
with  iodine  solution.  The  method  may  be  used 
for  a  large  number  of  nitro-compounds,  but  fails 
in  the  case  of  nitrophenols,  nitronaphthalenes,  and 
certain  volatile  compounds. — W.  P.  S. 

See  also  pages  (a)  564,  Thiocyanates  (Shaw), 
E mvlsions  (Glaser) ;  565,  Petroleum  spirit  (Hess) ; 
566,  Tar  from  coal  (Fischer  and  Schrader) ;  567, 
Phenol  etc.  (Chapin) ;  568,  Silk  and  wool  (Battegay 
and  Voltz);  569,  Tin  (Bouman),  Ammonium 
hi/drogen  fluoride  (Chase);  574,  Oxygen  in  iron 
(Oberhoffer  and  Von  Keil),  Sulphur  in  iron  etc. 
(Vita),  Zirconium  and  titanium  in  steel  (Lundell 
and  Knowles),  nigh  speed  steel  (Ward),  Oxygen  in 
cyanide  solutions  (Hamilton);  575,  Fielding  solu- 
tions (Boyle) ;  577,  Ink  in  writing  (Mitchell) ;  578, 
Rubber  (Lewis  and  McAdams) ;  579,  Fertilisers 
(Moore);  580,  Reducing  sugars  (Van  Nouhuijs;  Van 
der  Linden),  Naphthol  test  for  sugar  (Kauffman), 
Diastolic  power  (Flohil),  Alcohol  (Waldbott^ ;  581, 
Jelly  (Campbell1*.  Oarbon  dioxide  in  water  (NolD; 
582,  Phytin  (Rippel). 


Patent  List. 

The  dates  given  in  this  list  are,  in  the  case  of  Applica- 
tions for  Pa-tents,  those  of  application,  and  in  the  case  of 
Complete  _  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  as  accepted  are  open  to  in- 
spection at  the  Patent  Office  immediately,  and  to  opposi- 
tion within  two  months  of  the  date  given. 


I—  GENERAL;    PLANT;    MACHINERY. 

Applications. 

Barbet  et  Fils  et  Cie.  Recovery  of  volatile 
liquids  from  mixtures  with  air.  22,888.  Aug.  3. 
(Fr.,  1.8.19.) 


Bloor.  Apparatus  for  filtering  liquids.  22,650. 
July  30. 

Bloxam  (Ges.  f.  Maschinelle  Druekent- 
wasserung).  Presses  for  briquetting  or  drying. 
22,748.     July  30. 

Brutzkus.  Apparatus  for  chemical  production 
and  research.     23,039.     Aug.  4.     (Ger.,  4.8.19.) 

Buckham,  Darnell,  and  Purvis.  Mixing 
machines.    22,731.     July  27. 

Fleury  and  Robertson.  Drying  apparatus. 
22,447.  "  July  28. 

Fuller-Lehigh  Co.  Pulveriser-mills.  22,738. 
July  30.     (U.S.,  8.11.19.) 

Hinchley.  Expressing  liquids  from  materials. 
22,880.     Aug.  3. 

Smalhvood.     Furnaces.     22,791.     July  31. 

Thompson  (Zip  Manufacturing  Co.)  Grinding 
compounds.     22,321.     July  27. 

Welter.  Producing  finely  granulated  com- 
pounds.    22,273.     July  26.     (Ger.,  24.7.19.) 

Complete  Specifications  Accepted. 

10,031  (1917).  Ges.  f.  Linde's  Eismaschinen. 
Separating  constituents  of  air  or  other  gaseous 
mixtures.     (147,956.)     Aug.  5. 

8821  (1918).  Barbet  et  Fils  et  Cie.  Tubular 
evaporating,  condensing,  and  cooling  apparatus. 
(117,070.)     Aug.  11. 

2380  (1919).  Imray  (Jefferies).  Cooling  and 
liquefaction  of  gaseous  fluids.     (148,588.)     Aug.  11. 

7871  (1919.  General  Chemical  Co.  Apparatus 
for  absorbing  gases  for  a  gaseous  mixture. 
(124,761.)     Aug.  5. 

12,254  (1919).     Morris  and  Haviland.     See  XI 

II.— FUEL:      GAS;      MINERAL      OILS      AND 

WAXES;   DESTRUCTIVE   DISTILLATION; 

HEATING;  LIGHTING. 

Applications. 

Ballantine  and  Harley.  Drying  peat  etc.  22.24S. 
July  26. 

Blair.     Treatment  of  peat.     22,885.     Aug.  3. 

Bradley.  Composition  for  use  as  a  fuel  or  build- 
ing material.     23,053.     Aug.  5. 

Colmore  and  Field.  Coal  substitute.  22,993. 
Aug.  4. 

Corthesv.  Distillation  of  liquid  hydrocarbons 
etc.     22,720.     July  30. 

Cummins.     Gas-retort  settings.    22,952.    Aug.  4. 

Davidson.  Destructive  distillation  of  coal  etc. 
22  187.     July  28. 

Engelke.  Distillation  of  hydrocarbon  oils, 
asphalts,  etc.     22,373.     July  27. 

Evans,  Stanier,  and  South  Metropolitan  Gas  Co. 
Removing  hydrogen  sulphide  from  gases.  22,585. 
July  29. 

Evans.  Destructive  distillation  of  carbonaceous 
substances.     23,110.     Aug.  5. 

Farbw.  vorm.  Meister,  Lucius,  u.  Briining.  Pro- 
cess for  desulphurising  gases.  22,460.  July  28. 
(Ger.  29.7.19.) 

Johnson  (Badische  Anilin  u-  Soda  Fabr.).  Process 
for  desulphurising  gases.     23,031.     Aug.  4. 

Maclaurin,  and  Scottish  By-Products,  Ltd. 
Manufacture  of  lubricating  greases.  22,407. 
July  28. 

Pease.     22,534.     See  VII. 

Tozer.  Low-temperature  carbonisation  and 
gasification  of  coal  etc.     22,637.     July  30. 

Complete  Specifications  Accepted. 

3918  (1919).  Smith.  Furnace  retorts.  (123,739.) 
Aug.  11. 

8559   (1919).  Nielsen.        Manufacture   of   peat 

fuel.     (125,083.)  Aug.  11. 

13,607  (1919).  Campbell.    Apparatus  for  making 

gas.     (148,027.)  Aug.  5. 

20,697  (1919).  Wells.  Gas-producers.  (148,057.) 
Aug.  5. 
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III       PAB    ANI>    i  vi;    I'liOlH  i   I- 


Arri  rati 
R  on.     Balogenatiqn  of  anthra- 

quinone 


derivatives. 
i  .     22,720. 

.  •  373. 


Sei    ll. 
>      II 


Aug.  5. 


(    ,m,  i  ,  i,     >i-i  OH  I'  kTTOH     A<  .  niKD. 

Button.      Sulphonatin  j  prw 

I 

IV      COLOURING  M  OTTERS  AM>  DYES 

Aiti  rations. 

At.,  k  and  Etoberl  23,113     Si  i   III. 

g  mtar.       Intel  and    dye- 

•i  anthraquino  83,1 14.     Aug.  5. 

i  owley).     Dye.    88,467.    Jul 

••Mini  w  [ON    AOOSPI 

10,246(1919).    Madaurin.    Manufacture  of  dyee 

•    11. 


V. 


!  LBRES;    TEXTILES;   OKI. 1. 1  LOSE; 
PAPER. 


[CATIONS. 
Bland  and  W»ck.     Colouring  surfaces  of  p 
cardboard,  i  b  .    88,890.    Jul' 

BroniuTt.     Manufacture  of  artificial  silk.   22,898 
and  33,105.    Aug.  3  and  6. 
Bronnert.      Production    of    high-percentage   sul- 

eellulose.     83,030.     Aug.  4. 
Dreaper.       Manufacture  of  artificial  silk  yarns 

-J7.     July  31. 
Dreyfus.       Manufacture   of   films,   celluloid-like 

8,97 1.     Au^.  I. 
Lord.    White,    and    Radcliffe    Paper    Mill    Co. 
Manufacture  of  paper  etc.     22.971.     Aug.  4. 

Meldia    Manur,    Co.,    and    Melsom.       Dope   for 
balloon  fabric  etc.     88,674.    July  89. 

VI— BLEACHING  ;  DYKING;  PRINTING: 
1IMSHING. 


Applications. 

Fanahawe.    Finishing  fabrics.    22.141. 
Ferrand    and    Riley.      Apparatus    for 
uli  fluids.     22,969.     Aug.  4. 


July   28 
treating 


VII.      UIDS;    ALKALIS;    SALTS;    NON- 
M  KTALLIC  ELEMENTS. 

Applications. 

Oandlot.       Lime,    oement,   etc.    kilns.       22,595. 
July  29.     il'i  ,  10.9.19.) 
Fabry.     Obtaining  sulphur   from   hvdrogen  sul- 

July  26. 
Kaltenhach.         Manufacture   of    sulphuric    acid. 

July  29.     {Ft..  18.2.20.) 
Leek,    Meeae,  and   Olympia   Oil    and    Cako    Co. 
Manufacture  of  hvdrogen  by  the  iron-steam   pro- 
22.1—.     July  26. 

Manufacture  of  a  solution  of  chromic 
sulphate.     83,080.     Aug.  4. 

r  Extraction    of    ammonia    from    gases. 

14.     July  29. 
Pfannonsrhniidt.     Acid    chambers,    towers,    etc. 
July  30.     (Ger.,  31.7.19.) 
and    Spaahett.      Concentrating  sea-water 
and     recovering     salts     therefrom.      22,380. 
Jnh  • 

Wilton  and  Wilton.     Manufacture  of  sulphate  of 
ammonia.     83,847.     Auk.  7. 


COHPLITI    Si'K.i  ini  aiions    AOCaFTRD. 

Marks  (Huttenwerk  Niederschone- 
V.-ii.i.       Manufacture  and  use  oi   ou] 
le.     1 1  17,968.)    Aug.  6. 
10,074  (1919).     \i  iri  I      Pro  ta  Won  ol   be  ic  sul- 
phate    oi     chrome    and     its    use     in     tanning    eti  . 

,1  18,615.)    Aug,  11. 
31,908  (1919).     Pestaloua.    Electrolytic  appara- 
direci  pi  •  •  bj  poohloi  n<-;.  1 1  18,095  i 

July  5. 

\  III.     GLASS     l  Kh'A.MH 

A  111  U  ATIONS. 

M.ulnw.      Gas-fired  ovens  or   kiln     for  making 

,  pottery,  etc.    22,611.    July  80. 
Mi    er.  Grinding  or  abrading 
July  31.    (Ger.,  24.1.19.) 

IX      BUILDING  MATERIALS. 
Applications. 

Ambrose.  Method  of  accelerating  setting  of 
hum  1,1,'  etc.     22,920.     Aug.  3. 

i:  ii.  Manufacture  of  Portland,  Russian,  lime, 
etc.  cements.     22,966.     Aug.  4. 

Bradley.    83,053.    See  II. 

Candlot.     22,595.     See  VII. 

Planson,  and  Traun'a  Forschungslaboratoriura 
Ges.  Manufacture  of  artificial  wood  etc.  22,825. 
July  31. 

Complete  Specifications  Accepted. 

10,735(1919).  Henderson.  Bituminous  binders. 
i  I  18,003.)     Aug.  5. 

641  (1920).  Smidth  &  Co.  Method  of  making 
■  anient.     (137,534.)     Aug.  5. 

X.— METALS;  METALLURGY.  INCLUDING 
E&ECTRO-METALLURGY. 

Applications. 

Bottcn,  Gibson,  Hotinslow,  and  McRorie.  Sol- 
dering aluminium.     22,926.     Aug.  3. 

Imray  (Jackson  and  Co.).  Preliminary  treat- 
ment of  ores  or  metallurgical  products.  22,459. 
July  28. 

Lavandeyra.  Aluminium  alloys,  and  method  of 
making  and  treating  them.  22,562.  July  29. 
(U.S.,  7.8.19.) 

Levy  and  Terrisse.  Acid-proof  castings.  22,907. 
Auk.  3.     (Suit/...  27.9.19.) 

.Manchester  Furnaces,  Ltd.,  and  Russell.  Fur- 
naces  for  heat-treating  materials.    22,568.    July  29. 

Meakin.  Removing  oxido  from  sheet  metal. 
22,312.     July  27. 

Minerals  Separation,  Ltd..  Sellers,  and  Wood. 
Ore  concentration.     22,763.     July  30. 

Tug  wood  (Dwight  and  Lloyd  Metallurgical  Co.). 
Ore-sintering  mechanisms.    28,238.    Aug.  7. 

Complete  Specifications  Accepted. 

10,333  (1919).  Jackson.  Production  of  iron. 
(147,999.)     Aug.  5. 

10,439(1919)  Priest.  Muffle  and  semi-muffle 
and  like  furnaces.     (148.630.)     Aug.  11. 

XI— ELECTRO-CHEMISTRY. 

Applications. 

Adam.     Electrolysis.     22.211.     July  26. 

Adam.  Fieldhouse,  and  Stevenson.  Electrolysis. 
22,245.     July  26. 

Alexander  (Stuart  Electrolytic  Cells,  Inc.).  Elec- 
trode and  eleetrolytic  butteries.     22,980.     Aug.  4. 

Mull.  Utilising  mica  for  electrical  purposes. 
22.973.     Aug.  4. 
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Smith.     23,201.     See  XIX. 

Vesme.  Apparatus  for  producing  by  electrolysis 
gas  under  pressure.     22,260.     July  26. 

Complete  Specifications  Accepted. 

10,130  (1919).  Teixeria.  Electric  furnaces. 
(147,988.)     Aug.  5.  ,„.,„„, 

12,254  (1919).  Morris  and  Haviland.  Elec- 
trical precipitation  of  particles  from  gases. 
(148,659.)     Aug.  11. 

22,913  (1919).  Kremenezkv  and  Dukes.  Ual- 
vanic  cells.    (132,803.)    Aug.  5. 

31,908  (1919).     Pestalozza.     See  VII. 

XII.— FATS;  OILS;  WAXES. 

Applications. 

Hough.  Manufacture  of  scouring  and  emulsify- 
ing compounds.     22,677.     July  30.     (Fr.,  26.3.20) 

Nicholson.  Apparatus  for  extracting  fats  and 
oils.     22,386.     July  27. 

Complete  Specifications  Accepted. 

2362  (1919).     Dunham.     See  XX. 

10,094  (1919).  Foree.  Detergent  compound. 
(125,986.)     Aug.  5. 

1977  (1920).    Vercin.  Chem.  Werke.     See  XVIII. 

16,893  (1920).  Dunham.  Edible  oil  prepara- 
tions in  dry  form.     (148,734.)     Aug.  11. 


XIII— PAINTS;    PIGMENTS;   VARNISHES; 
RESINS. 

Applications. 

Wade  (Redmanol  Chemical  Products  Co.).  Pro- 
duction of  phenolic  condensation  products. 
22,612-3.     July  29. 


XIV.— INDIA-RUBBER ;   GUTTA-PERCHA. 

Applications. 

Catalpo,  Ltd.,  and  Schidrowitz.  Manufacture 
of  caoutchouc  etc.     22,491.     July  28. 

Joannides.  Manufacture  of  dental  rubber. 
22,881.     Aug.  3. 

Stewart.  Vulcanisation  of  rubber.  22,503. 
July  29. 

XV.— LEATHER;  BONE;  HORN;  GLUE. 

Applications. 

Poppe.  Removing  grease  from  skins  and  hair 
with  recovery  of  the  solvent.     22,282.     July  26. 

Rautenstrauch.  Unhairing  skins  and  hides. 
23,019.     Aug.  4. 

Complete  Specifications  Accepted. 

4571  (1919).  Rampichini  &  Co.  Processes  based 
on  the  action  of  enzymes  for  bating  hides,  and 
baths,  mixtures,  etc.  for  use  therein.  (124,718.) 
Aug.  11. 

10,074  (1919).     Morel.     See  VII. 

XVI-  SOILS ;  FERTILISERS. 

Application. 
Broadbridge  and  Edser.  Production  of  fertiliser. 
23,162.     Aug.  6. 

XVII.— SUGARS ;   STARCHES;   GUMS. 
Complete  Specification  Accepted. 

1977  (1920).    Verein.  Chem.  Werke.     See  XVIII. 


XVIIL— FERMENTATION  INDUSTRIES. 

Applications. 
Fleischmann  Co.,  and  Harrison.     Production  of 
yeast.     22,374-7.     July  27. 

Complete  Specifications  Accepted. 

1977  (1920).  Verein.  Chem.  Werke.  Manufacture 
of  glycerol  from  sugar.     (138,331.)     Aug.  5. 

9321  (1920).  Jarraud.  Ageing  spirits  and 
alcoholic  liquors.     (141,687.)     Aug.  5. 

XIX—  FOODS;    WATER   PURIFICATION; 

SANITATION. 

Applications. 

Fitzgerald.  Preparation  of  commercial  products 
from  blood.    22,751.    July  30. 

Humphries  and  Penn.  Preserving  and  sterilising 
canned  fruit  etc.     23,239.     Aug.  7. 

Jones,  Watson,  and  Woodlands,  Ltd.  Manufac- 
ture of  flour  and  bread.     22,267.     July  26. 

Luca  and  Petrecca.  Preservatives.  22,983. 
Aug.  4. 

Marshall  and  Sutcliffe.  Preparation  of  edible 
products  and  food  for  animals.     22,962.     Aug.  4. 

Smith.  Electricallv  treating  foods  etc.  23,201. 
Aug.  6. 

Complete  Specifications  Accepted. 

10,176  (919).  Namal.  Vennoots.  Jurgens 
Vereen.  Fabr.  Artificial  milk  products.  (128,544.) 
Aug:.  5. 

16,893  (1920).    Dunham.    See  XII. 

XX— ORGANIC    PRODUCTS;     MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Applications. 

Hewitt.  Production  of  tasteless  derivative  of 
quinidine.     23,046.     Aug.  5. 

Kuh.  Production  of  neutral  alkyl  esters  of  sul- 
phuric acid.     22,873.     Aug.  3.     (Austria,  8.8.19.) 

Complete  Specifications  Accepted. 

1600  (1919).  Ataek  and  Haworth.  Manufac- 
ture of  aromatic  alkylamino  compounds.  (147,964.) 
Aug.  5. 

2362  (1919).  Dunham.  Medicinal  oil  prepara- 
tions in  dry  form.     (148,587.)     Aug.  11. 

23,372  (1919).  Napp  (Hoffmann-La  Roche  & 
Co.).  Manufacture  of  complex  silver  salts  of  ali- 
phatic amino  acids.     (148,074.)     Aug.  5. 

XXL— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 

Applications. 
Christensen.    Photographic  reproduction.  22,760. 
July  30.     (Denmark,  25.3.20.) 

Price.     Photographic  printing.    22,589.   July  29. 


XXII.— EXPLOSIVES;  MATCHES. 

Application. 
Marks   (Du    Pont  de   Nemours   and  Co.).      Pro- 


pellant,   and   process  of   producing  same. 
July  30. 

XXIIL— ANALYSIS. 


22,711. 


Application. 
Hartridge  and  Peters.     Method  of  determining 
acidity  or  alkalinity  of  fluids.     22,197.     July  26. 
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I.-GENERAL  ;  PLANT  ;  MACHINERY. 

Heat  transmission;  Effect  of  nir  HI  strum  on  the  co- 
efficient uf .      I'.   S.    Etobinson.      J.    Iml.   Eng. 

Chem.,  1990,  IS,  till    640. 

Fok  i ali ulating  the  coefficient  of  tha  transference 
mi  beat  From  \  .nmn r  to  coaling  fluid,  data  are  re- 
quired for  tlio  film  resistance  on  the  vapour  side, 
i  lio  resistance  of  the  metal,  and  the  film  resistance 
on  tho  liquid  siil.'.  An  equation  is  given  for  calcu- 
lating the  last-named  Factor.  Curves  are  also 
plotted  showing  the  relationship  between  tho  film 
indenaing  vapour  and  the  percent- 
ages of  steam  in  mixtures  of  steam  anil  air,  ami  tho 
of  air  upon  tho  voliimo  percentage  of  steam 
and  tho  til'  ent.     In  the  empirical  equation 

a  moan  value  is  assumed  for  the  rate  ol  removal  of 
air.— C     A     If. 

Collouhtl  dispersions  ["liquid   cool"    <'i. ].    Pre- 
paration of  on  u  munufarturitfi  seat!        il 

Plausan.    Chem.-Zeit.,  1920,  44,  553—555,  505— 

50  r. 

AiiotT  30  parts  of  the  finely-divided  substance  is 
treated  with  70  parts  of  the  dispersive  agent  for  a 
certain  time,  then  diluted  with  suitable  quantities 
ol  the  agent,  thoroughly  mixed,  and  the  mixture 
allowed  to  stand  for  15  mins.  to  24  hrs.  The  super- 
natant liquid  is  withdrawn,  and  the  lower  layer 
I  with  Fresh  portions  of  the  agent  and  again 
mixed.  Tin-  liquid  then  drawn  off  will  behave  as 
a  colloidal  solution.  In  Block's  "  colloid  mill  "  the 
mixing  is  effected  in  globular  vessels  which  revolve 
ti  ii  ally  at  nn  excessively  high  speed  and  fling 
the  mixture  against  baffle  bars  while,  if  desired, 
the  vessels  may  be  heated  or  cooled.  By  means  of 
this  mill  the  oil  may  be  recovered  from  crude  petro- 
leum sludge;  this  is  emulsified  with  80 — 90%  of 
water,  and  the  oil  subsequently  separated  from  the 
emulsion  by  beating  it  at  100°  C.  In  this  way  19'8% 
oi  petroleum  was  recovered  from  a  sludge  contain- 
ing 21  '6 ', ...  Oil  may  be  separated  from  oil  shales, 
and  from  oil-cake,  filter  residues,  etc.,  by  emulsifica- 
tion  with  hot  water  more  effectively  than  by  ex- 
traction with  solvents  etc.  For  the  preparation  of 
"  liquid  coal  "  the  coal  is  finely  ground  and  emulsi- 
fied for  J  to  3  hours  in  the  mill  with  00  to  70%  of 
neutral  tar  oil,  peat  oil,  mineral  oil,  animal  or 
vegetable  oils,  etc.,  at  a  very  high  velocity, 
and  for  a  shorter  time  if  protective  colloids 
are  added.  Up  to  15%  of  water  may  be  added  to 
the  emulsion  without  causing  the  coal  to  separate. 
"  Liquid  coal  "  for  Diesel  engines  must  be  prepared 
from  wood  charcoal  or  a  coal  containing  not  more 
than  0-8—1-2%  ash.  The  "  colloidal  mill  "  may  also 
be  used  for  many  other  purposes,  including  tho 
extraction  of  pure  resins;  the  preparation  of  fine 
pigments  from  coarser  kinds  of  ultramarine  etc., 
and  of  graphite,  and  lampblack  emulsions,  the 
hydrogenation  of  oils,  and  the  saponification  of 
fats.  Phosphates  may  be  decomposed  into  a  highly- 
dispersive  form  in  which  they  are  readily  absorbed 
by  humic  acid.  The  emulsification  may  be  effected 
without  or  with  only  1 — 2%   of  sulphuric  acid. 

— C.  A.  M. 

C,bi<<  to  metal  joints.      McKelvy  and  Taylor.     See 

\  III 

Patents. 

Gas   condenser.     F.   Ryffel.      E.P.   124,428,   4.3.19. 
Conv.,  4.3.18. 

In  a  multiple,  horizontal,  tubular  condenser  con- 
sisting of  a  series  of  co-axial  tubes,  the  gas  passes 
downwards  through  the  annular  space  between  tho 
and  the  cooling  water  upwards  through  the 
inner  tubes.     The  water  collects  in   a  tank  which 


extends  over  the  top  of  the  tubes,  and  is  distributed 

over  the  outside  ol   the  outer  tubes  as  spray. 

— W.  H.  C. 

I  lung  gases  from  a  gaseous  mixture;  Apparatus 

for .    General  Chemical  Co.,  Assees.  of  F.  W, 

deJahn.  E.P.  124,761,  38.8.18.  Coat.,  3.11.17. 
Tin:  apparatus  is  intended  more  particularly  for 
purifying  a  nitrogen-hydrogen  mixture  under  high 
ire  prior  to  the  synthesis  of  ammonia.  Tho 
gas  at  a  pressure  of  about  1 100  lb.  per  sq.  in.  is 
washed  with  water  in  a  coke  tower,  and  then  passed 
through  a  heater  to  a  gas  lift,  where  it  draws  in 
hot  caustic  soda  solution  of  about  25%  strength 
from  a  heater.  The  gas  and  solution  pass  to  the 
top  of  a  tower  containing  pieces  of  iron  and  then 
downward  to  a  tank  where  the  purified  gas  is  separ- 
ated and  passes  through  a  cooling  coil  to  condense 
water  vapour.  The  separating  tank  is  connected 
with  an  overflow  tank,  and  this  in  turn  with  a  float 
vessel  which  controls  a  discharge  valve.  Tho  heaters 
for  the  gas  and  tho  caustic  soda  are  preferably  of 
seamlesschroniium  vanadium  steel  or  tungsten  steel. 
The  system  provides  means  for  regulating  and  main- 
taining automatically  a  constant  level  of  the  absorb- 
ing liquid  without  the  use  of  valves  etc.  where  they 
would  be  subject  to  attack  by  the  liquid. — W.  F.  F. 

Separating  liquid  mixtures  or  emulsions;  Method 

of  and  apparatus  for .    J.  P.  Pederscn.    E.P. 

125,984,  22.4.19.      Conv.,  20.4.18. 

The  liquid  to  be  separated  is  guided  through  a  cir- 
cuitous path  as  an  upper  layer  to  a  heavier  liquid, 
preferably  the  pure  heavier  constituent  of  tho 
mixture,  or  as  an  under  layer  to  a  lighter  liquid, 
which  may  be  the  lighter  constituent  of  the  mix- 
ture, by  means  of  a  spiral  or  zig-zag  wall  that  does 
not  extend  far  into  the  layers  of  separated  lighter 
and  heavier  liquids,  so  that  the  main  bulk  of  the 
liquids  after  separation  remain  stationary  except 
for  the  slow  downward  or  upward  flow  caused  by 
drawing  olf  the  separated  liquids  continuously 
through  outlets,  the  level  of  which  may  be  adjusted. 
The  level  of  the  liquid  may  also  be  adjusted  (e.g.,  by 
means  of  a  float  valve)  independently  of  the  out- 
lets.—B.  M.  V. 

Catalysis;  Processes  and  apparatus  for  carrying  out 

chemical  reactions  by .  Soc.  Chim.  des  Usines 

du   Rhone,   anc.   (.illiard,   P.   Monnet  et  Cartier. 
E.P.  126,279,  4.4.19.    Conv.,  3.5.18. 

The  reacting  gases  are  passed  through  an  insulated 
tube  packed  with  finely-divided  catalytic  material, 
maintained  at  the  requisite  temperature  by  the 
resistance  it  offers  to  the  passage  of  an  electric  cur- 
rent which  is  passed  through  it.  No  other  source 
of  heat  is  employed.  Examples  given  are  the  pro- 
duction of  acetic  acid  from  acetaldehyde,  of  ethylene 
from  alcohol,  and  of  acetone  from  acetic  acid. 

— W.  H.  C. 

Evaporating  liquids  [by  spraying'];  Process  of . 

G.  A.Krause.  E.P.  132,256,2.9.19.  Conv.,  11.7.17. 
In  evaporating  a  liquid  by  spraying  it  through  air 
or  other  drying  agent,  streams  of  either  external 
air  or  of  part  of  the  main  drying  air  are  directed 
to  the  zones  of  low  pressure  that  would  otherwise 
be  caused  by  the  suction  of  the  spraying  dovice  and 
might  cause  incrustation. — B.  M.  V. 

Evaporators.    W.  J.  Mellereh-Jackson.     From  The 
Griscom-Russell  Co.    E.P.  146,730,  28.7.19. 

To  keep  the  levels  in  a  series  of  ovaporators  at  pre- 
determined heights,  the  overflow  from  one  evapor- 
ator to  the  next  takes  place  through  a  narrow  slot 
in  a  vertical  tube  contained  in  an  external  vessel 
interposed  between  the  evaporators.  Tho  opening 
of  the  slot  is  adjusted  by  a  sleeve  which  slides  up 
and  down  the  vertical  tube  and  is  manipulated 
from  without.— W.  H.  C. 
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Stills  for  the  dissociation  of  chemical  solutions  by 

heat;  Continuous .  R.  Fabry.     E.P.  146,058, 

10.2.20. 
Partly  dissociated  liquor  (ammoniacal  liquor,  alkali 
bicarbonate  solution)  flows  from  each  tray  of  a 
column  still  through  a  tubular  heat  exchanger 
(where  it  is  heated  by  the  dissociated  liquid  which 
flows  in  series  through  the  heaters)  back  to  the 
tray  next  below. — W.  H.  C. 

Drying  machines;  Eotary  cylinder .  W.  G.  and 

F.  R.  Simon.  E.P.  146,635,  12.4.19. 
The  wet  material  is  applied  to  the  heated  cylinder 
or  cylinders  by  one  or  more  unheated  cylinders 
which  lift  a  film  of  liquid  from  the  feed  trough 
in  which  it  is  kept  agitated.  Any  insufficiently 
dried  material  is  returned  to  the  feed  trough. 

— W.  H.  C. 

Drying  machines.     T.   Allsop   and  W.   W.   Sibson. 

E.P.  146,744,  3.9.19. 
The  goods  are  placed  on  a  conveyor  which  takes  a 
circuitous  course  through  a  drying  chamber,  in 
which  air  is  heated  and  continuously  circulated, 
the  stream  of  air  being  divided  and  guided  in  vari- 
ous ways  so  as  to  cause  it  to  impinge  on  the  goods 
at  various  angles. — B.  M.  V. 

Drying  apparatus.     F.  T.  Dow.     U.S.P.  1,347,473, 

20.7.20.  Appl.,  29.4.19. 
Material  is  delivered  from  a  hopper  on  to  the  lower 
part  of  an  endless  conveyor  working  in  an  inclined 
chamber  which  is  divided  longitudinally  into  two 
passages.  The  conveyor  is  provided  with  a  number 
of  carrier  plates  which  stand  out  horizontally  to 
receive  the  material  and  carry  it  upwards  through 
the  inclined  passage.  A  heating  medium  is  passed 
through  the  passage  containing  the  charged  carrier 
plates.— W.  F.  F. 

Muffle  furnaces;  Eotary  ■. .     J.  R.   C.   August. 

E.P.  146,673,  8.5  and  17.6.19. 

A  horizontal,  rotary  muffle  furnace  is  mounted 
concentrically  within  a  rotary  heating  chamber, 
which  is  divided  into  flues  by  longitudinal,  radial 
partitions,  which  also  form  a  support  for  the  muffle. 
The  muffle  is  closed  at  one  end,  which  abuts  against 
the  closed  inner  end  of  the  combustion  chamber. 
This  end  of  the  combustion  chamber  rotates  in 
contact  with  a  flat  plate  which  forms  one  side  of 
the  flue  leading  from  the  furnace.  The  flat  plate  is 
provided  with  two  openings  which  register  with  the 
ends  of  the  longitudinal  flues  in  the  combustion 
chamber  during  its  rotation.  The  flues  are  con- 
nected in  such  a  way  that  the  hot  gases  are  forced 
to  take  a  zig-zag  course.  A  horizontal  partition 
in  the  vertical  flue  leading  from  the  furnace  diverts 
the  hot  gas  through  one  of  the  openings  in  the  flat 
plate  into  the  combustion  chamber  flues,  whence  it 
returns  to  the  vertical  flue  through  the  other  open- 
ing in  the  plate.  A  modification  is  described  in 
which  the  muffle  is  heated  by  a  gas  or  liquid-fuel 
burner  arranged  concentrically  with  the  muffle  at 
its  rear  end.— W.  F.  F. 

Tunnel  furnaces.    A.  Bigot.    E.P.  147,391,  12.11.19. 
Conv.,  6.9.19. 

The  tunnel  traversed  by  the  goods  to  be  heated  is 
surrounded  by  hollow  walls,  the  spaces  in  the  walls 
being  filled  with  chequerwork.  The  combustion  of 
the  (gaseous)  fuel  and  air  may  take  place  either  in 
the  chequerwork,  the  goods  being  heated  by  radia- 
tion, or  in  the  central  goods  tunnel,  thus  heating 
the  goods  directly,  or  partly  in  both.  The  gas  for 
combustion  is  supplied  underneath  the  hollow 
walls  at  the  end  where  the  goods  emerge,  and 
always  passes  through  at  least  a  portion  of  the 
chequerwork,  passing  (if  desired)  to  the  central 
tunnel  through  inclined  ports.     The  air  for  com- 


bustion after  passing  over  the  emerging  goods  in  an 
extension  of  the  furnace,  thus  cooling  them,  is  free 
to  pass  either  to  the  chequerwork  in  the  hollow 
walls  or  to  the  central  tunnel  as  determined  by 
dampers  in  the  outlet  flues  at  the  chimney  end.  As 
an  alternative  to,  or  in  addition  to  passing  the 
incoming  air  over  the  outgoing  goods  in  the  cooling 
extension,  the  walls  of  the  extension  may  be  hollow 
and  the  spaces  filled  with  chequerwork,  and  air 
may  be  drawn  through  by  suction  and  used  for 
drying  or  other  purposes. — B.  M.  V. 

Tunnel-kiln.  F.  J.  Leisen  and  E.  S.  Dunn.  U.S.P. 
1,345,605,  6.7.20.     Appl.,  31.1.19. 

The  gases  from  a  series  of  fire  "  zones,"  spaced 
apart  along  the  length  of  the  tunnel,  are  caused  to 
pass  through  the  kiln  to  the  stack  in  the  same 
direction  as  the  materials  under  treatment. 

— W.  H.  C. 

Treating  goods  with  fluids;  Method  of  and  ap- 
paratus for  .     H.  R.  Anders,  Assr.  to  The 

Roessler   and    Hasslacher   Chemical   Co.     U.S.P. 
1,345,341,  6.7.20.     Appl.,  1.12.16. 

The  materials  are  placed  in  separate  compart- 
ments contained  in  a  rotary  vessel,  and  the  treating 
liquid  is  circulated  through  the  compartments  in 
succession. — W.  H.  C. 

Distillation-retort  and  separating  tank.  G.  F. 
Rendall,  Assr.  to  Carbon  Products  Co.  U.S.P. 
1,345,404,  6.7.20.  Appl.,  13.6.17.  Renewed  26.5.20. 

A  retort  is  heated  by  gas  burners  which  are  sup- 
ported on  a  perforated  partition  dividing  the  com- 
bustion chamber  from  a  chamber  for  preheating  the 
air  supply  for  the  burners. — B.  M.  V. 

Grinding-mill.  Crushing  machine.  W.  G.  Steven- 
son. U.S.P.  (a)  1,345,714  and  (b)  1,345,715, 
6.7.20.     Appl.,  3.6.  and  5.10.18. 

(a)  A  pit  is  bridged  by  a  framework  which  carries 
a  pan  rotating  about  a  vertical  axis.  The  frame- 
work also  supports  grinding  rollers  which  are 
rotated  about  their  own  horizontal  axes  by  the 
action  of  grinding,  and  have  a  slight  vertical  move- 
ment, but  do  not  rotate  about  the  axis  of  the  mill. 

(b)  A  table  with  several  concentric  troughs,  each 
with  its  set  of  narrower  rollers,  is  substituted  for 
the  pan  and  single  set  of  grinding  rollers.  Scoops 
are  provided  to  transfer  the  material  under  treat- 
ment from  the  innermost  trough  to  the  next  out- 
wards, and  so  on. — B.  M.  V. 

Lifting  and  forcing  apparatus  for  solids  and  semi- 
solids; Fluid  or  air  direct-pressure  .     S.  H. 

and   C.    H.    Adams.     U.S.P.    1,347,358,   20.7.20. 
Appl.,  28.2.19. 

See  E.P.  136,583  of  1918;  J.,  1920,  144  a. 

Furnaces  C.  S.  E.  A.  Cossevin.  E.  P.  125,987, 
22.4.19.    Conv.,  20.4.18. 


Furnace    control. 
17.4.19. 


E.    McLean.     E.    P.     147,295, 


Mixing    apparatus.     E.    Fiorini. 
14.11.19.     Conv.,  25.11.13. 


E.    P.    135,210, 


Conveying  and  screening  materials;  Apparatus  for 

.    R.  A.  Hadfield  and  W.  T.  W.  Miller.  E.  P. 

146,600,  7.4.19. 

Heat  exchangers  or  regenerators.  W.  P.  Thompson. 
From  Fours  et  Procedes  Mathy  Soc.  Anon.  E.P. 
146,633,  12.4.19. 

Heat  exchange  apparatus.  J.  G'.  McKean  and 
R.  F.  Jones.    E.  P.  147,397,  6.12.19. 

Exchanging  the  heat  of  liquids;  Process  and  appa- 
ratus for  .     F.  Duvieusart.     E    P.  146,579, 

3.4.19. 


Vol.  XXXIX.  No.  IT.]         Cl.  Hi FUEL;    GAS;    MINERAL  OILS  AND  WAXES. 


591  a 


Heating  li<iiiiih  by  xcaste  flue  gases.  J.  O.  Frazier. 
K    P.   148,041,  8.7.19. 

Crushing  or  mixing   mills  and  the  like;  Mrans  for 

remnvin)  or  dischariiing  the  contents  from . 

I     R    Orr.     K.  P.  117,308,28.4.19. 

Feeding  granular  or  powdered  materiid  in  measured 
auantitiet.  The  Associated  Portland  Cement 
Manufrs.  (1900),  Ltd.,  and  J.  G.   Baxter.     E.P. 

H7.:tll.  3  M9. 

I'rerentmj  corrosion.     E.  P.  146,676.     See.  X. 


IIa.-FUEL;  GAS;  MINERAL  OILS  AND 
WAXES. 

Pi  if  lid   bituminous  coal;   Oxidation  of  the    ingre- 
dients of .    Studies  in  the  composition  of  coal. 

F.  V.  Tideswell  and  B.  V.  Wheeler.    Chcm.  Boo. 
Trans.,  1920,  117,  794—801. 

Samples  of  the  four  ingredients  of  the  Hamstead 
Thick  Coal  (see  J.,  1919,  452  a,  614  a)  have  been  sub- 
jected to  the  action  of  air  or  oxygen  to  determine 
their  rates  of  oxidation  and  relative  ignition  tem- 
peratures. Determinations  by  a  method  previously 
described  (,.J.,  1919,65  a)  gave  ignition  temperatures 
ranging  between  170°  and  175°  C.  for  vitrain, 
darain,  und  durain.  The  rate  of  absorption  of 
oxygen  by  each  separate  constituent  was  measured 
at  different  temperatures,  the  coal  being  subjected 
in  each  experiment  to  a  preliminary  exhaustion  at 
200°  C.  Of  the  three  main  ingredients  of  banded 
bituminous  coal,  the  bright,  vitrain  and  clarain, 
show  greater  liability  to  oxidise  and  to  ignite 
than  the  dull  durain.  The  difference  between 
these  ingredients  is  not,  however,  so  great  as  to 
warrant  any  suggestion  that  the  bright  portions 
of  Hamstead  coal  are  primarily  responsible  for  its 
liability  to  spontaneous  combustion.  The  influence 
of  fusain  is  uncertain.  The  authors  consider  it  im- 
probable that  fusain  has  a  preponderating  influ- 
ence in  determining  the  actual  ignition  of  the  coal 
after  self-heating  has  begun;  but  it  is  conceivable 
that  the  rapid  absorption  of  oxygen  by  fusain  at 
low  temperatures  may  be  attended  by  a  sulhcient 
evolution  of  heat  to  raise  appreciably  the  tempera- 
ture of  the  main  mass  of  the  coal,  thereby  causing 
the  most  inflammable  ingredient  (vitrain)  to  react 
more  readily  with  oxygen — W.  P. 

Coal  and  the  gases  resulting  from  its  distillation. 
L.  Vignon.     Ann.  Chim.,  1920,  13,  284—301. 

Anilinb  as  a  solvent  furnishes  a  means  of  differen- 
tiating between  different  grades  of  coal.  The 
"  fat  "  coals  contain  a  relatively  high  proportion 
of  material  soluble  in  aniline,  whilst  "  lean  "  coals 
contain  little  soluble  matter.  The  soluble  portion 
of  the  coal  is  richer  in  hydrogen,  poorer  in  ash, 
and  gives  a  better  coke  than  the  insoluble  portion. 
Boiling  quinoline  also  exerts  a  considerable  solvent 
action  on  "  fat  "  coals.  In  the  distillation  of  coal 
at  successively  increasing  temperatures,  the  un- 
saturated hydrocarbons  mostly  pass  over  below 
600°  C.,  whilst  methane  and  the  saturated  hydro- 
carbons are  very  abundant  up  to  800°  C,  their 
proportion  then  decreasing  rapidly  with  rise  in  tem- 
perature. Hydrogen  is  only  present  in  small 
amounts  at  600°  C,  but  is  the  predominating  gas 
from  800°  to  1000°  C.,  diminishing  somewhat  from 
1000°  to  1200°  C.  Carbon  monoxide  is  present  in 
considerable  amount  above  1000°  C.  The  more 
oxygen  a  coal  contains,  the  more  carbon  monoxide 
and  dioxide  does  it  give  on  distillation,  the  relative 
proportions  of  these  two  gases  depending  on  the 
conditions  of  distillation. — W.  G. 


Coal;  Briquetting   Oklahoma  .     J.   C.   Davis. 

Cheni.  and  Met.  Eng.,  1920,  23,  101—102. 

SwisHAOTouY  briquettes  were  made  from  soft  Okla- 
homa coal  with  the  following  average  composition: 
Moisture,  8*04;  ash,  10*88;  vol.  matter,  35  83;  and 
carbon.  6323%.  The  coal  was  ground  to  pass  a  10- 
mesh  sieve,  mixed  with  an  asphalt  binder  (penetra- 
tion test  20,  m.p.  71°  C.)  derived  from  cruclo  petro- 
leum oil,  and  compressed  into  briquette-;,  under  a 
pressure  of  2000  lb.  per  sq.  in.  The  finished 
briquettes  had  a  heat  value  of  10,648  B.Th.l'.,  this 
value  being  increased  by  about  90%  by  washing  the 
coal.  The  best  results  were  obtained  when  the 
temperature  was  maintained  between  180°  and 
200°  F.  (82°— 93°  C.)  and  the  moisture  3—5%. 

— C.  A.  M. 

Coal;  Transition  from to  coke.     E.  Sinkinson. 

Chem.  Soc.  Trans.,  1920,  117,  839—843. 

Coer  being  a  conductor  of  electricity,  whilst  coal 
is  not,  the  transition  from  coal  to  coke  can  be 
followed  by  recording  the  change  in  conductivity 
which  takes  place  when  coal  is  heated.  Preliminary 
tests  with  samples  of  coke  briquetted  with  different 
proportions  of  pitch  showed  that  more  than  10%  of 
free  carbon  had  to  be  present  in  the  non-conducting 
iin  ilium,  pitch,  to  form  an  electrically  conducting 
bridge.  A  series  of  cokes  was  prepared  by  carbonis- 
ing samples  of  the  same  coal  at  temperature  in- 
tervals of  100°  up  to  900°  C.  These  were  briquetted, 
those  obtained  from  700°  to  900°  with  the  addition 
of  10%  of  pitch.  The  resistance  of  the  briquettes 
became  too  great  to  measure  below  a  carbonising 
temperature  of  500°  C.  The  determinations  showed 
that  the  critical  temperature  of  tho  formation  of 
coke  lies  between  500°  and  550°  C.  This  result  was 
confirmed  by  experiments  in  which  a  continuous 
record  of  tho  conductivity  was  taken  whilst  the  coal 
was  being  carbonised.  Values  obtained  for  cellu- 
lose were  close  to  those  obtained  for  coal,  suggesting 
that  the  formation  of  free  carbon  at  this  tempera- 
ture is  due  to  the  decomposition  of  tho  cellulosic 
constituents  of  the  coal. — W.  P. 

Coal      substitutes      in      gas      manufacture.        P. 

Schumann.     J.  Gasbeleucht.,  1920,  63,  447—449. 

Gas-coal  substitutes  available  in  Bavaria  gave  the 

following  results  when  carbonised  in  gas  retorts :  — 


°/ 

Cub.m. 

Cal.  val. 

Sp.gr. 

c6„ 

Coke. 

gaa. 

of  gas. 

otgas. 

K.-cal. 

In  gas. 

Upper  Bavarian  coal 
Lignite       .. 

B0 

31-32 

5,100 

0-58 

12-13 

24 

30 

3.400 

0-60 

14 

Peat 

15 

30 

3.400 

0-75 

22 

Wood 

15 

30 

4.ini(i 

0-70 

25 

Oil  shale    .. 

60 

30 

3.800 

0-90 

32 

All  were  defective  in  some  respects,  such  as  high 
content  of  ash  or  moisture,  and  high  content  of 
oxygen  which  led  to  the  production  of  low-grade 
gas.  The  large  proportion  of  carbon  dioxide  and 
moisture  in  the  gas  caused  the  removal  of  carbon 
deposits  from  the  retort  material  and  consequent 
loss  by  leakage.  Purification  was  difficult  and 
costly,  especially  when  the  sulphur  content  was 
excessive.  No  material  yielded  a  satisfactory 
coke.  The  relative  costs  of  production  of  1  cub. 
metre  of  gas  were  as  follows  (tho  figures  in  paren- 
-  are  costs  per  unit  of  heat):  From  gas  coal 
1  (1).  Upper  Bavarian  coal  1201  (PI),  oil  shale  1709 
(244),  wood  3018  (4312),  peat  2T11  (3267), 
lignite  2-432  (234).— H.  J.  H. 

Tar;  Determination  of  tn  gas.     C.  H.  Stone 

and  N.  F.  Prince.    Gas  Age.    Gas.  J.,  1920,  151, 
238. 
Thh  gas  is  led  into  a  wide  glass  tube  which  fits  into 
a    Gooch    crucible    containing    a    thick    layer    of 
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asbestos,  the  connexion  being  made  by  means  of 
a  rubber  band.  The  bottom  of  the  crucible  is  fitted 
into  a  rubber  connexion  on  a  glass  tube,  the  base 
of  which  is  constricted  to  pass  through  a  hole  in 
the  stopper  of  an  Erlenmeyer  flask,  whilst  a  second 
tube  from  the  flask  is  connected  with  the  gas  meter. 
Purified  dried  gas  is  passed  through  the  crucible 
for  1£  hrs.,  and  the  crucible  then  left  for  a  few 
mins.  in  the  desiccator  before  weighing.  It  is  then 
again  connected  with  the  apparatus,  and  the  gas 
under  examination  passed  through  it  at  about  2  to 
6  cub.  ft.  per  hr.  for  a  period  depending  on  the 
proportion  of  tar.  Finally  the  dried  purified  gas  is 
again  conducted  through  the  apparatus  for  2  hrs. 
to  remove  the  moisture,  and  the  crucible  containing 
the  tar  weighed  as  before. — C.  A.  M. 

Ignition  of  gases.  Part  I.  Ignition  by  the  impul- 
sive electrical  discharge.  Mixtures  of  methane 
and  air.  R.  V.  Wheeler.  Chem.  Soc.  Trans., 
1920,  117,903—917. 

The  relative  "  ignitibilities  "  of  a  series  of  mix- 
tures of  methane  and  air  have  been  compared  by 
the  determination  of  the  "  minimum  igniting 
currents  "  necessary  to  inflame  the  mixtures. 
These  are  the  currents  in  the  primary  circuit  of 
an  induction  coil,  which,  when  broken  at  a  constant 
rate,  induced  secondary  discharges,  at  a  fixed  spark 
gap,  just  capable  of  igniting  the  mixtures.  The 
gap  in  these  experiments  being  formed  by  sharply 
pointed  electrodes,  the  sparking  voltage  for  a  gap 
of  constant  width  follows,  over  a  wide  range,  a 
straight  line  relationship  with  the  primary  cur- 
rent. The  steel  contacts  of  the  primary  circuit 
breaker  must  be  kept  polished,  and  the  sparking 
points  clean,  since  any  oxidation  of  the  former  or 
a  speck  of  dust  on  the  latter  result  in  irregular 
values  being  obtained.  The  neglect  of  such 
precautions  is  the  most  probable  cause  of 
the  "stepped"  curves  obtained  by  Thornton 
(Proc  Rov.  Soc,  1914,  A,  91,  17)  and  by  Paterson 
and  Campbell  (Proc.  Phys.  Soc,  1919,  31,  193).  A 
similar  curve  to  the  one  obtained  by  plotting  mini- 
mum igniting  currents  with  a  fixed  spark  gap 
against  percentage  of  methane  was  obtained  by 
plotting  minimum  spark  gaps  with  constant  cur- 
rent through  the  primary  against  percentage  com- 
position. The  characteristics  of  these  curves  are 
the  greatly  increased  difficulty  of  ignition  as  the 
limits  of  inflammability  are  approached,  particu- 
larly on  the  high  limit  side;  and  the  position  of  a 
range  for  optimum  ease  of  ignition  between  82  and 
8*5%  CHj.  It  is  suggested  that  the  curve  for 
relative  igniting  currents  is  compounded  of  the 
relative  ignition-temperature  curve  and  the  inverse 
of  the  curve  relating  composition  of  the  mixtures 
with  initial  speed  of  propagation  of  flame  therein. 

— W.  P. 

Colloidal  dispersions  ["  liquid  coal  "].  Plauson. 
See  I. 

Adsorption  by  charcoal.  Lowry  and  Hulett. 
See  VII. 

Fatty  acids  from  paraffin.    Loffl.    See  XII. 

Gas  calorimeters.  Madsen  and  Herber.  See 
XXIII. 

Carbon  dioxide  in  flue  gases.  Von  Haken.  See 
XXIII. 

Patents. 

Coke;  Apparatus  for  producing .  A.  M.  Smith. 

U.S. P.  1,346,515,  13.7.20. 
The  coking  chamber  is  provided  with  an  extension 
which  forms  a  quenching  chamber,  and  is  provided 
with  an  air-tight  door  at  its  lower  end.  A  portion 
of  a  previously  coked  mass  is  severed  and  held  as 
a  plug  at  the  end  of  the  coking  chamber,  against 
which  plug  the  new  charge  of  coal  to  be  coked  may 


rest.  The  previously  coked  mass  is  passed  into  the 
quenching  chamber,  and  is  separated  from  the  plug 
by  an  air  space  until  the  mass  in  the  quenching 
chamber  is  sufficiently  cool. — A.  G. 

Furnace  retorts  [for  partial  carbonisation  of  coal]. 
C.H.Smith.   E.P.  132,487,  16.4.19.   Conv.,  9.9.18. 

The  retort  is  provided  with  a  paddle-shaft,  jour- 
nalled  in  bearings  which  permit  of  limited  universal 
movement,  e.g.,  ball  and  socket  members.  The 
bearing  has  a  spherical  portion  which  is  forced 
against  a  seat  by  springs  or  the  like.  The  tubular 
shell  of  the  retort  is  made  of  calorised  6teel 
(steel  with  a  coating  of  aluminium')  and  is 
fitted  with  intermediate  metal  reinforcing  bands 
contacting  with  partitions  or  walls  which,  with  the 
above  bands,  define  the  circumferential  heating 
flues  for  the  retort.  The  end  plates  of  the  retort 
are  formed  of  steel  lined  with  masonry  having  a 
facing  of  cast  iron  and  are  connected  with  the 
tubular  shell  and  adapted  to  support  the  universal 
bearings  for  the  paddle-shaft.  The  end  plates  are 
relieved  from  excessive  stress  by  means  of  counter- 
weight devices. — A.  G. 

[Gas]    retort    mechanism.      C.    H.    Smith.      E.P. 

147,965,  17.2.19. 
A  horizontal  retort  for  coal  distillation,  of  the 
kind  in  which  a  part  of  rotary  conveyors  operate  in 
the  two  parte  of  a  retort  of  heart-shaped  cross- 
section,  is  provided  with  change-speed  gearing 
between  the  conveyor  shafts  and  the  constant-speed 
motor  which  drives  them.  The  conveyor  shaft  is 
journalled  in  bearings  which  are  supported  on  a 
separate  platform  so  that  the  shaft  is  not  affected 
by  movements  of  the  end  walls  of  the  retort  due  to 
expansion  or  contraction.  The  end  walls  are 
formed  so  as  to  provide  a  recess  for  the  bearing 
members. — W.  F.  F. 

Gets  producers.  A.  Ritte,  and  Soc.  Franc  de 
Materiel  Agricole  et  Ind.  E.P.  145,807,  21.3.17. 
The  producer  is  provided  with  several  series  of 
supplementary  air  inlets  at  different  levels  above 
the  grate,  which  is  divided  into  a  number  of 
sections,  each  of  which  can  be  agitated  from  the 
outside.  Several  gas  outlets  from  the  ash-pit  are 
also  provided  to  ensure  an  equal  draught  all  over 
the  grate,  and  a  number  of  feed  hoppers  at  the  top 
of  the  shaft.— A.  G. 

Gas  producers.    H.  H.  Spicer.     From  J.  F.  Wells. 

E.P.  145,873,  1.4.19. 
The  producer  is  furnished  with  an  inclined  grate 
disposed  to  support  a  body  of  fuel  contained  in  a 
hopper,  the  fuel  acting  as  a  seal  to  the  chamber. 
The  hopper  is  flush  with  one  side  of  the  gas 
chamber  and  is  provided  with  a  movable  gate  for 
controlling  the  supply  of  fuel  to  the  grate.  The 
producer  is  intended  specially  for  poor  fuels,  e.g., 
"  cotton  sticks,"  leaves,  chopped  straw,  etc. — A.  G. 

^Vater-gas;  Process  and  apparatus  for  producing 

enriched  and  products  and   by-products  of 

such  process.  J.  W.  Gibson  and  R.  L.  Wyman. 
E.P.  145,947,  30.5.19. 
Tar  is  atomised  and  vaporised  by  admitting  it  to  a 
current  of  steam  and  the  current  of  the  resulting 
mixture  then  meets  the  current  of  water-gas  to  be 
enriched.  The  tar  residues  are  deposited  as  a  by- 
product. The  tar  may  be  vaporised  inside  or  out- 
side the  carburation  apparatus,  arid  it  is  exposed  to 
a  relatively  large  surface  such  as  is  provided  by 
wooden  grids. — A.  G. 

Coal  gas  and  the  like;  Apparatus  for  xcashing  and' 

scrubbing .    F.  G.  Brockway.    E.P.  145,856,. 

31.3.19. 
Superposed   tiers   of   troughs   each   have   a   down- 
wardly directed  inlet  passage  down  the  middle  of 
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which  liquid  is  caused  to  descend  in  the  form  of  a 
curtain  dividing  i he  So*  of  gas.  The  two  streams 
oj  gas  paoa  down  on  either  side  of  the  curtain,  and 

:i  certain  volume  is  carried  down  into  th ain 

bodv  of  the  liquid  in  the  trough  and  is  compelled  to 
buhhle  up  through  the  liquid,  whilst  the  remainder 
is  exposed  to  the  action  of  the  washing  liquor 
running    down    over    sloping    plates    composed    of 

ribbed  or  corrugated  metal,  I'ho  gas  leaves  the 
troughs  through  outlet  chamben  filled  with  metal 

or  other  sellable  m  rubbing  material  on  to  which 
liquor  is  sprayed  by  jets. — A.  ti. 

Ammonium  chloride;  Method  of  and  apparatui  for 

tering [from,  coal  gits').     .M    E.  Mueller. 

U.S.1'.  1,346,967,90.7^0.    Appl.,  91.7.19. 

is.  before  it  is  cooled  and  separated  from  tar, 

along  a  main  through  which  a  quantity  of 

aqueous  and  tarry  liquor  from  the  coolers  and  tar- 

extractors  is  circulated.  The  temperature  in  the 
main  is  kept  above  that  at  which  much  water 
vapour  condenses  from  the  gas,  and  quantities  of 
the  liquor  are  withdrawn  from  time  to  tune,  and  are 
replaced  by  fresh  liquor. — L.  A.  C. 

Biru/'iinoui  binders  and  processes  for  making  the 
same.     G.  A.  Henderson.     E.P.  148,003,  30.4.19. 

From  10  to  15 ;i  of  water  is  added  to  natural  or 
artificial  bitumen  or  pitch  preheated  to  above 
212°  F.  (100°  C),  and  a  mixture  of  petroleum  (10% 
by  vol.)  and  sulphur  I  111  by  weight,  of  the  pitch), 
previoir-ly  heated  together  to  about  400°  F. 
(205°  C),  is  added.  Chlorine  is  introduced  into  the 
mass  until  S  bj  weight  has  been  absorbed,  and 
the  mass  is  simultaneously  heated  and  agitated 
under  suction  until  the  water  and  petroleum  have 
been  removed.  Alternatively,  vegetable  matter, 
sueh  as  "denatured"  hard  wood  chips,  or  mineral 
matter,  such  as  particles  of  stone,  slag,  or  the  like, 
containing  10 — 15%  of  water,  may  be  added  instead 
of  the  water  alone,  or  sulphur  chloride  may  be  used 
instead  of  sulphur  and  chlorine. — L.  A.  C. 

Gases  containing  hydrogen   sulphide;  Methods  of 

treating .      W.  G.  Leamon.       E.P.  120,554, 

25.9.18.     Conv.,  8.11.17. 

See  U.S. P.  1,317,583  of  1919;  J.,  1919,  891  a. 

Coke-ovens  and  the  like;   Valve  for  .      W.   E. 

Roberts,  Assr.-  to  Foundation  Oven  Corp.    U.S. P. 
1,347,056,  20.7.20.     Appl.,  17.3.19. 

Ammonium  sulphate.    E.P.  146,456.    See  VII. 


Hb— DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 

Tar-still  operation  in  hardwood  distillation  plants. 
L.  P.  Hawley  and  N.  H.  Calderwood,  jun.  J. 
lnd.  Eng.  Chem.,  1920,  12,  684—685. 

fc»  recovering  the  acetic  acid  remaining  in  the  tar 
;it t •  r  distillation  of  the  pyroligneous  acid,  the  dis- 
tillation with  steam  should  be  effected  at  as  low  a 
speed  as  possible,  so  as  to  increase  the  concentra- 
tion of  the  distillate.  More  acetic  acid  can  be  ob- 
tained with  less  steam  when  the  tar  is  kept  at  a 
higher  temperature,  i.e.,  when  a  higher  pressure 
is  maintained  in  the  closed  coils.  Live  steam  is 
subsequently  introduced,  while  the  steam  in  the 
closed  coils  still  remains  at  50  lb.  or  higher,  until 
9"1  c.c.  of  distillate  is  required  to  neutralise  10  c.c. 
of  N /2  alkali.  The  flow  of  live  steam  is  then  re- 
duced to  at  least  one-half  its  original  speed  (e.g., 
30 — 35  galls,  per  hr.),  and  the  distillation  continued 
until  not  more  than  9'4  c.c.  of  distillate  is  required 
to  neutralise  the  alkali. — C.  A.  M. 


Pottuh  from  kelp.     Spencer.     See  VII. 

Patents. 
Hydrocarbons    from    coal    or    other    carbonaceous 
matter;  Process  of  and  apparatui  /or  extracting 

.     W.D.Rock.     E.P.  145,906,  16.4.19. 

I'i  i  \  i  itisED  coal  is  blown  into  tho  distillation 
chamlicr  against   the  under  side  of  a  dome  arranged 

i.ar  the  top  and  having  a  diameter  slightly  less 
than  that  of  the  chamber.       Superheated  steam, 

with  or  without  heated  air,  is  blown  in  near  the 
bottom  of  the  chamber,  and  passes  upwards  so  that 
the  falling  coal  dust  is  subjected  to  the  action  ol 
successive  zones  of  increasing  temperature.  The 
residue  falls  into  water  at  the  bottom  of  the  tou.  r, 
from  which  it  is  periodically  discharged,  and  the 
distilled  hydrocarbons  are  drawn  off  through  pipes 
at  tho  top.— W.  F.  P. 

Solid  furls;  Destructive  distillation  of  .    w. 

Beswick   and   N.    E.   Rambush.       E.P.    147,311, 
1.6.19. 

Crude  producer  gas  made  in  an  ordinary  by- 
product producer  of  the  Mond  type  is  introduced, 
without  substantial  cooling,  into  an  internally 
heated  gas  retort.  The  gas  as  it  leaves  the  pro- 
ducer contains  the  proportion  of  steam  to  producer 
gas  which  gives  the  best  yields  of  valuable  pro- 
ducts, and  especially  ammonia,  in  the  distillation  of 
ordinary  fuel  in  an  internally  heated  retort. 

— C.  A.  M. 

Coal,  shale,  and  so  forth;  Recovery  of  valuable  pro- 
ducts from  the  gases  evolved  in  the  destructive 

distillation  of .     The  Skinningrovo  Iron  Co., 

Ltd.,  and  E.  Bury.     E.P.  147,300,  16.8.19. 

Si'LI'hukic  acid  is  used  for  absorbing  olefines  from 
the  gases  produced  in  tho  destructive  distillation  of 
coal,  etc.,  the  heat  for  the  absorbing  plant  being 
derived  from  tho  waste  heat  of  the  gases.  These 
may  first  be  freed  from  ammonia,  benzene,  etc.,  and 
then  re-heated  by  means  of  the  hot  gases  issuing 
'■  from  the  carbonising  plant.  The  sulphur  is  re- 
I  covered  by  the  use  of  hydrogen  sulphide  purifiers  in 
combination  with  an  apparatus  for  supplying  sul- 
phur dioxide  derived  from  the  plant  in  which 
alcohol  is  distilled  from  ethylsulphuric  acid,  and 
from  the  sulphuric  acid  concentration  and  heating 
plant,  and  this  sulphur  is  used  in  the  manufacture 
of  sulphuric  acid  for  the  olefine  scrubbers  etc.  The 
several  processes  are  carried  out  in  a  closed  cycle. 
(Cf.  J.,  1920,  94  a.)— C.  A.  M. 

Filaments  for  electric  lamps  and  the  like;  Methods 

of   and   apparatus   for  forming   .        British 

Thomson-Houston     Co.,     Ltd.       From     General 
Electric  Co.     E.P.  147,955,  9.5.17. 


III.-TAR  AND  TAR  PRODUCTS. 

Phenolsulphonic    acids;     "Rapid    method    for    the 

analysis  of  .     L.   Desvergnes.      Ann.   Chim. 

Analyt.,  1920,  2,  211—214. 

From  5  to  6  g.  of  the  sample  is  dissolved  in  water 
to  200  c.c,  care  being  taken  that  the  mixture  does 
not  become  heated.  Total  sulphuric  acid  (T).  Ten 
c.c.  of  the  solution  is  mixed  with  25  c.c.  of  water 
and  25  c.c.  of  hydrochloric  acid  saturated  with 
bromine,  boiled  for  15  mins.,  diluted  with  200  c.c. 
of  water,  cooled,  filtered,  and  the  sulphuric  acid  in 
the  filtrate  determined  as  barium  sulphate.  Com- 
bined sulphuric  acid.  Ten  c.c.  of  the  solution  is 
titrated  with  2V/2  sodium  hydroxide  solution,  using 
mothyl-orango  as  indicator ;  this  gives  tho  free 
sulphuric  acid  plus  one-half  the  combined  sulphuric 
acid,  or  8,  hence  the  combined  sulphuric  acid 
=  2(T-.S').     Phenol.     Ten   c.c.    of  the   solution    is 
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heated  at  50°  C.  in  a  closed  vessel  for  30  mina.  with 
100  c.c.  of  water,  50  c.c.  of  hydrochloric  acid 
(sp.  gr.  1-18),  and  25  c.c.  of  standardised  potassium 
bromate-bromide  solution ;  the  mixture  is  then 
cooled  and  the  excess  of  bromine  determined  iodo- 
metrically.  The  amount  of  free  sulphuric  acid 
present  is  calculated  from  the  results  obtained,  and 
the  proportion  of  phenol  to  combined  sulphuric  acid 
gives  the  quantities  of  mono-  and  disulphonic  acids. 

— W.  P.  S. 

Aniline  and  ethyl  alcohol;  Catalysts  irhich  promote 

■reaction  between  .     T.   B.   Johnson,   A.   J. 

Hill,  and  J.  J.  Donleavy.  J.  Ind.  Eng.  Chem., 
1920,  12,  636—644. 
The  highest  yields  of  dietbylaniline  were  obtained 
by  heating  100  g.  of  aniline  hydrochloride  with 
360  g.  of  alcohol,  10  g.  of  sodium  bromide,  5  g.  of 
cupric  chloride,  and  10  g.  of  calcium  chloride  for 
8  hrs.  in  an  autoclave  at  175°— 180°  C.  The  use  of 
95%  alcohol  instead  of  anhydrous  alcohol  reduced 
the  yield  of  diethylaniline  by  about  7%.  In  the  best 
results  thus  obtained  the  product  contained  only 
5%  of  monoethylaniline.  Zinc  chloride  is  less 
efficient  as  a  catalyst  than  calcium  chloride,  whilst 
potassium  iodide  is  slightly  more  effective  than 
sodium  bromide.     (Cf.  J.C.S.,  Sept.)— C.  A.  M. 

Patents. 

Sulphonating  processes  and  apparatus  for  carrying 
out  the  same.  F.C.Sutton.  E.P.  147,967,  20.2.19. 

An  aromatic  hydrocarbon  and  sulphuric  acid  are 
charged  through  atomisers  arranged  opposite  one 
another  at  the  upper  end  of  a  tower.  The  tower  is 
fitted  with  a  condenser  on  top  which  returns  any 
condensed  hydrocarbon  to  the  charging  apparatus 
for  the  same,  and  the  reaction  product  flows  down 
baffle  plates  to  the  bottom  of  the  tower,  whence  it 
is  removed. — L.  A.  C. 

« 
Halogenated  homologues  of  benzene;  Production  of 

-.     L.  P.  Kyrides,  Assr.  to  General  Chemical 

Co.    TJ.S.P.  1,345,373,  6.7.20.    Appl.,  26.7.17. 

Toluene  is  treated  with  chlorine  in  the  presence  of 
sulphur  chloride. — A.  J.  H. 


IV.— COLOURING  MATTERS  AND  DYES. 

Indigoid     dyestuff;     New    ,     5-(dioxy-2.4^pyr- 

imidtne)-2-indoleindigo.      J.     Martinet    and     O. 
Dornier.    Comptes  rend.,  1920,  171,  184—187. 

When  the  technical  melt  of  indoxyl  is  added  to  an 
acetic  acid  solution  of  alloxan  heated  on  a  water 
bath,  5-(dioxy-2.4-pyrimidine)-2-indoleindigo  is 
obtained.  It  crystallises  in  opaque  violet  needles 
and  dyes  wool  and  silk  heliotrope.  Its  sulphonic 
derivative  dyes  wool  and  silk  violet.  It  sublimes 
above  300°  C,  giving  violet-red  needles.  (Cf. 
J.C.S.,  Sept.)— W.  G. 

Diazo    compounds;    Yolumettic    determination    of 

by  reduction.    E.  Knecht  and  L.  Thompson. 

J.  Soc.  Dyers  and  Col.,  1920,  36,  215—219. 

Benzenediazonium  chloride  may  be  titrated   with 
titanium    trichloride    solution,    using    H    acid    as 
external  indicator : 
.2C6HSN3C1  +  4TiCl3  +  2HC1  = 

C,HSN  :NN(C6H5)NH2+4TiCl4. 
The  titration  must  be  made  in  dilute  hydrochloric 
acid  solution,  since  the  reaction  does  not  take  place 
in  the  presence  of  moderately  concentrated  hydro- 
chloric acid.  The  determination  may  also  be  made 
by  adding  an  excess  of  titanium  trichloride  solution 
and  titrating  the  excess  with  standardised  Acid 
Green  solution  in  the  presence  of  sodium  tartrate. 
Sodium  hydrosulphite  solution  reduces  benzene- 
diazonium  chloride,  in  hydrochloric  acid  solution, 


quantitatively  to  phenylhydrazine  hydrochloride; 
in  this  case  the  reduction  is  effected  at  0°  C.  with 
an  excess  of  the  reagent  and  the  excess  then  titrated 
with  Acid  Green  solution.  In  cold  alkaline  solution 
p-nitro-isodiazobenzene  is  reduced  directly  to  p- 
nitrophenylhydrazine  by  6odium  hydrosulphite  solu- 
tion. Rosinduline  or  Safranine  is  used  as  internal 
indicator;  the  latter  is  not  reduced  until  the  reduc- 
tion of  the  diazo  group  is  complete  but  is  reduced 
before  the  nitro  group  is  attacked.  In  slightly 
alkaline  solution  containing  sodium  tartrate, 
p-nitro-isodiazobenzene  is  reduced  by  an  excess  of 
titanium  trichloride  to  p-phenylenediamine  and 
ammonia;  the  excess  of  the  reducing  agent  may  be 
titrated  with  Crystal  Scarlet  solution  which  acts  as 
its  own  indicator. — W.  P.  S. 

Henna  (Lawsonia  inermis).  Chemical  constitution 
of  lawsone.  II.  G.  Tommasi.  Gaz.  Chim. 
Ital.,  1920,  50,  I.,  263—272. 

Lawsone,  C,„H603,  the  colouring  matter  contained 
in  henna  leaves,  is  fixed  well  by  wool  and  silk  and 
rapidly  and  tenaciously  by  the  skin.  This  com- 
pound is  shown  to  be  a  hydroxynaphthoquinone, 
and  is  probably  identical  with  2-hydroxy-1.4-naph- 
thoquinone.  Its  reactions  with  various  reagents 
and  its  chemical  transformations  are  described. 
(Cf.  J.C.S.,  Sept.)— T.  H.  P. 

Diazo  compounds.  Korczynski  and  others.  See  XX. 

Fluoremetry.    Desha.    See  XXIII. 

Methyl  red.    Desvergnes.     See  XXIII. 

Patents. 

Sulphur  colour  and  process  of  manufacturing  the 
same  from  (a)  aloe  resin  and  (b)  aloes.     A.   T. 
Appelbaum,  Assr.  to  The  Import  and  By-Products 
Co.       U.S.P.    (a)   1,346,153   and    (b)    1,346,154, 
13.7.20.     Appl.,  10.6.18  and  5.2.19. 
(a)  Aloe  resin  is  heated  with  sulphur  and  a  solution 
of     sodium     sulphide.        (b)    Aloes,     sulphur,     and 
caustic  soda  liquor  are  heated  under  pressure,  the 
product   dissolved    in    water,    and   the   dye   subse- 
quently precipitated. — A.  J.  H. 


V— FIBRES;  TEXTILES;  CELLULOSE; 
PAPER. 

Cellulose;  Adsorption  capacity  of  .  Electro- 
metric  micro-analysis  of  chlorine.  P.  Rona  and 
L.  Michaelis.    Biochem.  Zeits.,  1920,  103,  19—30. 

Cellulose  does  not  appreciably  adsorb  surface- 
active  non-electrolytes  (heptyl  alcohol,  secondary 
octyl  alcohol).  Only  in  the  case  of  extremely  surface- 
active  substances  (n-octyl  alcohol)  can  very  slight 
adsorption  be  established.  The  more  marked  ad- 
sorption of  electrolytes  (dyes)  by  cellulose  is  due 
to  the  mineral  content  of  the  cellulose,  principally 
calcium  silicate,  which  is  present  in  small  quanti- 
ties, sufficient  to  account  for  the  adsorption  ob- 
served, even  in  so-called  ash-free  filter  paper.  The 
estimation  of  chlorine  by  the  electrometric  method 
with  a  calomel  electrode  is  described  and  discussed. 

— S.  S.  Z. 

Sulphite  cellulose  waste  liquor;  Utilisation  of . 

R.  H.  McKee.     Pulp  and  Paper  Mag.,  1920,  18, 

715—718. 
A  new  method  is  described  in  which  the  waste  sul- 
phite liquor  is  freed  from  most  of  its  sulphur  dioxide 
by  the  action  of  a  counter-current  of  steam  in  a  de- 
sulphurising column,  16  ft.  high,  and  is  then 
evaporated  to  about  half  its  vol.  in  an  evaporator  of 
the  thermo-compressor  type.  It  is  then  cooled  to 
about  29°  C.  by  means  of  a  counter  current  of  water, 
and  pitched  with  yeast,   together  with  hydrolysed 
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Paper-making    machines. 
146,846,  28.3.19. 


J.   Thompson. 


E.P. 


t,  ammonium  sulphate,  and  calcium  acid  phoa- 

phate,  while  a  slow  current  of  air  is  in:  nto 

m  of  the  fermentation  tank.  After  60 — 72 
hrs.  the  alcohol  is  distilled,  preferably  in  a  con- 
tinuous still,  and  redistilled  in  an  intermittent  still 
on  to  the  upper  plates  "f  which  is  run  •  dilate 
solution  of  soda  ush  to  neutralise  the  free  sulphur 
dioxide.  The  yield  of  95%  alcohol  varies  from  0"55 
to  1*36       of  tin"  vol.  of  waste  liquor;  av.    Ill      ,  at   a 

total  -  l  cents  per  I'.s.  '-all.     II sidnaJ 

sulphite  liquor  from  the  stills  \  ields  a  dry  residue 
suitable  for  fuel.  A  typical  liquor  yielded  a  resi- 
due with  heat  value  of  '""■"  BlTh.Tj.  per  lb,,  ash 
13"9:  sulphur  in  residue  5'4;  ami  sulphur  in  ash, 
1  ii  Bach  ton  of  pnlp  yields  about  "J 7 7 -J  lb.  of  a 
mobile  pitch  containing  50%   of  solids. — C.  A.  of. 

Patents. 

rial  and  other  fibres;  lirtting  and  drying  of . 

The  Portadown  Weaving  Co.,  and  T.  J.  Greeves. 

K  P.  1  10,701,  12.6.19. 
WttX,   jute,   and  hemp  are  retted  by  steeping  in  a 
tank  having  a  perforated  bottom.     After  running 
off  the   liquid   the  fibres   are  dried   by  drawing  air 
through  the  tank.— A.  J.  H. 

Artificial  silk  ;  Method  of  producing for  textile 

industrial  purposes.   Deutsche  Gasgluhlicht  A.-G. 
(Auerges.).   E.P.  116,103,  22.5.18.  Conv.,  22.5.17. 

Artificial  silk  is  permanently  loaded  by  treatment 
with  the  by-products  of  thorium  manufacture, 
which  contain  cerium,  lanthanum,  and  didymium, 
in  the  form  of  a  solution  of  40°— 50°  B.  (sp.  gr.  138 
-  1*630),  drying  and  treating  with  alkaline  gases  as 
ammonia  and  methylamine.  The  fibre  becomes 
swollen.  The  loaded  material  may  be  bleached  with 
a  2  :i  solution  of  sodium  hydrosulphite.  Dyeing 
should  precede  the  loading  treatment. — A.  J.  H. 

Paper;  Waterproof  and  process  of  producing 

the  same.    A.  L.  Clapp.     U.S. P.  1,345,476,  6.7.20. 
Appl.,  11.7.18. 

Fiiiitors  paper  pulp  containing  a  soluble  soap  is 
treated  with  calcium  hydroxide  to  precipitate  the 
calcium  soap,  and  aluminium  resinate  is  then  pre- 
cipitated in  the  product. — A.  J.  H. 

Tertile  fibrous  material;  Production  of  .     M. 

Hofste.     U.S. P.  1,345,776,  6.7.20.     Appl.,  2.1.20. 

See  E.P.  136,804  of  1919;  J.,  1920,  541  a. 

Drying   textile   and   other  fabrics;   Apparatus  for 
.     J.  W.  Chadwick.     E.P.  148,037,  23.6.19. 


Straining  apparatus  for  use  in  the  manufacture  of 
paper  and  wood  pulp.  C.  Martin,  and  E.  Lloyd, 
Ltd.     HP.  ll7.:io6,  30.7.19. 

Paper  pulp;  Tubbeaters  for .     W.  J.  Mellersh- 

Jackson.      From   Grilev-Unklo   Engineering  Co. 
E.P.  148,107,  1.4.20. 


VI.- BLEACHING;  DYEING;   PRINTING; 
FINISHING. 

Patents. 
Mercerisation  [of  cotton-viscose  silk  unions],    S.  M. 
Jones,  Assr.  to  Arnold  Print  Works.     U.S. P.  (a) 
1,346,802    and     (b)    1,346,803,    13.7.20.       Appl., 
12.5.20. 

Cotton  fabrics  containing  viscose  silk  are  mer- 
cerised without  damage  when  (a)  glycerin  or  (b) 
monoacetin  is  added  to  the  caustic  soda  solution. 
(Cf.  U.S. P.  1,343,138—9;  J.,  1920,  542a.)— A.  J.  H. 


ITarn   in  hank  form;    Machine    for  treating  . 

.1    B.  and  S.  S.  Lord.     U.S. P.  1,34G.*33,  20.7.20. 

Appl..  IS  19.19 
She  E.P.  136,866  of  1918;  J.,  1920,  186  a. 


VII. -ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Phosphoric  octd:   Production  of  by   smelting 

phosphate  rock  in  a  fuel-fed  furnace.  W.  11. 
Waggaman  and  T.  B.  Turloy.  J.  Ind.  Eng. 
Che  in.,  1920,  12,  6-16—650. 

Mixtures  of  calcium  phosphate,  quartz  flour,  and 

carbon  yield  nearly  the  whole  of  the  phosphorus  as 
P,Os,  when  heated  in  an  open  or  closed  cruciblo 
in  an  oil-furnace,  provided  that  tho  temperature  is 
kept  at  about  1600°  C,  and  that  reducing  con- 
ditions are  maintained  until  a  fusible  slag  has  been 
formed.  The  addition  of  a  small  amount  of  alumina 
is  advantageous,  since  it  lowers  the  m.p.  of  both 
acid  ami  basic  slags.  The  proportion  of  silica  re- 
quired varies  with  tho  composition  of  the  phosphate 
rock.  In  experiments  on  a  large  scale  the  material 
was  used  in  the  form  of  small  briquettes  prepared 
from  a  mixture  of  20  pts.  of  finely-ground  natural 
phosphate  (containing  20 — 25%  clay-like  constitu- 
ente),  166—22  pts.  of  silica  and  48— 56  pts.  of 
coke,  with  10%  water.  The  flames  and  gases  of  the 
furnace  were  made  to  pass  through  a  central  shaft, 
and  so  brought  into  direct  contact  with  the 
material.  Copious  fumes  containing  up  to  93'55% 
of  the  P,Oj  were  liberated,  whilst  the  residual 
briquettes  contained  from  1'63  to  11"52%  P,Oa, 
according  to  their  degree  of  fusion. — C.  A.  M. 

Potash  from  kelp.  II.  Distillation  of  kelp  at  low 
temperatures.  G.  C.  Spencer.  J.  Ind.  Eng. 
Chem.,  1920,  12,  682—684. 
The  distillation  of  dried  kelp  in  an  oil-jacketed 
wood-distillation  retort  at  temperatures  not  exceed- 
ing 320°  C,  yielded  a  residual  charcoal  which  had 
not  been  sufficiently  heated  either  to  form  a  suitable 
filtering  medium  or  for  the  extraction  of  potash. 
Hence  kelp  should  bo  distilled  at  a  much  higher 
temperature. — C.  A.  M. 

Ammonia;   Iodic  acid  as   a   characteristic   micro- 
chemical  reagent  for  gaseous  .     G.  Deniges. 

Comptes  rend.,  1920,  171,  177—179. 
When  a  drop  of  a  10%  solution  of  iodic  acid  is  ex- 
posed to  an  atmosphere  containing  ammonia  it 
becomes  covered  with  a  crystalline  film  of  am- 
monium iodate  These  crystals  may  readily  be 
identified  under  a  microscope,  and  the  reaction  is 
not  given  by  volatile  amines  under  these  conditions. 
For  tho  detection  of  traces  of  ammonium  salts  in  a 
solution,  the  latter  is  first  evaporated  to  a  small 
bulk  and  then  the  ammonia  is  liberated  by  the 
action  of  magnesia  and  detected  as  above. — W.  G. 

Evaporation  [of  solutions  of  salts];  Spontaneous 

.     H.  B.  Weiser  and  E.  E.  Porter.     J.  Phys. 

Chem.,  1920,  24,  333—341. 
Solutions  of  copper  sulphate,  potassium  ferro- 
cyanide,  and  potassium  tartrate  all  evaporate 
more  slowly  than  pure  water.  The  rate  of  evapora- 
tion furnishes  an  approximate  method  of  estimating 
the  lowering  of  the  vapour  pressure  of  solutions. 
Chromic  anhydride  in  aqueous  solution  exists 
mainly  as  dichromic  acid. — J.  F.  S. 

7Anc  oxide,  phosphorus  pentoxide,  and  water:  The 

system at  25°  C.  and  37°  C.     N.  E.  Eberly, 

('    V.  Gross,  and  W.  S.  Crowell.     J.  Amer.  Chem. 
Soc.,  1920,  42,  1433—1439. 
The     tetruhvdrato     of     normal     zinc     phosphate, 
Zn.vPO.J.^H.O,  is  prepared  by  saturating  a  solu- 
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tion  of  phosphoric  acid  (50%  P2Os)  with  zinc 
oxide  at  the  boiling  point,  cooling  in  ice-cold 
water  and  stirring  violently  while  10  vols,  of  ice- 
cold  water  are  added,  filtering  and  warming  in  a 
water  bath,  when  shining  orthorhombic  plates  of 
the  tetrahydrate  separate.  At  25°  C.  the 
compounds  Zn3(P04)2,4H20,  ZnHP04,3H20,  and 
Zn(H3P04)2,2H20  separate  from  the  system  zinc 
oxide,  phosphorus  pentoxide,  and  water,  whilst 
at  37°  C.  the  additional  compound  ZnHP04,H20  is 
obtained.— J.  F.  S. 

Manganese    salts;    Simplification    of    Caron    and 

Roquet's  reaction  for  .     G.  Deniges.     Ann. 

Chim.  Analyt.,  1920,  2,  215—216.     (C/.  J.,  1919, 
574  a,  662  a.) 

Five  c.c.  of  the  manganese  salt  solution  is  treated 
with  a  few  drops  of  sodium  hydroxide  solution  and 
shaken  until  a  brown  coloration  is  obtained; 
saturated  oxalic  acid  solution  is  then  added  drop 
by  drop.  The  brown  coloration  disappears  and  is 
replaced  by  the  red  coloration  characteristic  of 
manganese  salts. — W.  P.  S. 

Zirconium,;  Investigations  on .  J.  W.  Marden 

and   M.    N.   Rich.     J.    Ind.   Eng.   Chem.,   1920, 
12,  651—656. 

Preparation  of  zirconium  oxide: — Good  yields  were 
obtained  from  zircite  by  fusion  with  sodium  car- 
bonate and  hydroxide,  lixiviation  with  hot  water, 
digestion  of  the  residue  with  hydrochloric  acid 
(l'.l),  neutralisation  of  the  filtrate  with  sodium 
carbonate,  and  precipitation  of  the  zirconia  by 
means  of  sulphur  dioxide :  by  fusion  with  nitre 
cake,  extraction  with  hot  water,  and  precipitation 
as  zirconium  phosphate;  and  by  decomposi- 
tion with  sulphuric  acid,  extraction  with  cold 
water,  neutralisation  of  the  filtrate  with  sodium 
carbonate,  and  ignition  of  the  precipitated  basic 
zirconium  sulphate  :  this  yields  99'8%  Zr02.  Pure 
potassium  zirconium  fluoride  is  prepared  by  dissolv- 
ing zirconium  oxide  in  hydrofluoric  acid,  treating 
the  solution  with  potassium  carbonate  in  sufficient 
quantity  to  form  K2ZrF„  and  recrystallising  the 
salt  three  times.  When  fused  in  a  graphite  vessel 
at  900°  C.  and  treated  with  1J  times  its  weight  of 
aluminium  it  yields  an  alloy,  which  when  freed  from 
excess  of  aluminium  by  treatment  with  sodium 
hydroxide  solution,  and  then  with  hydrochloric 
acid  (1:1),  consists  of  silvery-white  crystals  con- 
taining 30%  Al  and  68%  Zr,  with  about  1%  Fe, 
Si,  Ti,  etc.  This  aluminide  (Zr3Al4)  may  be  pre- 
pared in  impure  condition  by  fusing  zircite  with 
sodium  fluoride  and  then  adding  aluminium. 
Metallic  zirconium  was  prepared  in  its  various 
forms,  the  physical  and  chemical  properties  of 
which  are  described.  Coherent  metal  obtained  by 
alumino-thermic  reduction  contained :  Zr,  99'40 — 
9950;  Ti,  0'45— 040 ;  Fe,  0-01—002;  and  Al  and  Si 
(diff.)  0-14—0-08%.  (-See  J.,  1910,  218,  358;  1913, 
197.)  Methods  for  determining  zirconium  and 
separating  it  from  other  metals  are  also  discussed. 
(C/.  J.C.S.,  Sept.)— C.  A.  M. 

Mercuric  oxycyanide.       A.  J.  Jones.       Pharm.  J., 
1920,  105,  87—89. 

The  composition  of  commercial  mercuric  oxy- 
cyanide is  very  variable  and  the  pure  salt  is  never 
supplied.  The  pure  salt  is  stated  to  be  dangerous 
to  handle,  and  explosions  have  occurred  during  its 
manufacture.  It  was  prepared  by  grinding  40  g. 
of  mercuric  cyanide  and  30  g.  of  yellow  mercuric 
oxide  with  15  c.c.  of  water  and,  after  15  mins., 
adding  0'5  c.c.  of  20%  sodium  hydroxide  solution. 
Next  day  the  mass  was  diluted  with  200  c.c.  of 
water,  acidified  slightly  with  acetic  acid  and  added 
to  700  c.c.  of  boiling  water  containing  20  g.  of  mer- 
curic cyanide.     The  solution  was  filtered,  the  filtrate 


cooled,  the  separated  crystals  collected,  washed  with 
a  small  quantity  of  cold  water  and  dried  over  sul- 
phuric acid. — W.  P.  S. 

Hydrogen  peroxide;  Preservation  of  .     H.  R. 

Jensen.     Pharm.  J.,  1920,  105,  87. 

Hydrogen  peroxide  may  be  preserved  by  the  addi- 
tion of  acetanilide  (0"002%)  and  hydrochloric  acid 
(2%)  or  phosphoric  acid  (0T%);  boric  acid  and 
amino  compounds  in  general  also  act  as  preserva- 
tives.—W.  P.  S. 

Finely   divided   gases;   Action   of    extremely   . 

[Reduction  of  carbon  dioxide  by  hydrogen.']     C. 
Zenghelis.     Comptes  rend.,  1920,  171,  167—170. 

The  reduction  of  carbon  dioxide  in  aqueous  solution 
by  very  finely  divided  hydrogen  (J.,  1920,  363  a) 
steadily  diminishes  in  velocity  with  the  time.  It 
takes  place  very  slowly  in  the  dark,  but  is  markedly 
accelerated  by  sunlight  and  still  more  so  by  ultra- 
violet rays.  In  all  cases  the  formaldehyde  first  pro- 
duced undergoes  polymerisation. — W.  6. 

Acetic  acid;  Distribution  of between  water  and 

charcoal.  A.  Pickles.     Chem.  News,  1920,  121,  49. 

Wood  charcoal  removes  acetic  acid  from  its  solu- 
tions, rapidly  at  first,  but  several  hours  are  re- 
quired for  equilibrium  to  be  reached.  The  concen- 
tration of  the  acid  in  the  charcoal  varies  with  the 
nature  and  condition  of  the  charcoal.  Animal  char- 
coal, which  removes  the  acid  almost  entirely  by  ad- 
sorption, was  the  most  efficient  agent,  and  fruit- 
stone  dust  charcoal  the  best  of  the  vegetable  char- 
coals tried.     (Cf.  J.C.S.,  Sept.)— C.  A.  M. 

Charcoal;  Adsorption  by .  I.  Relation  of  ser- 
vice time  to  adsorption  and  absorption.  II.  Re- 
lation of  oxygen  to  charcoal.  H.  H.  Lowry  and 
G.  A.  Hulett.  J.  Amer.  Chem.  Soc,  1920,  42, 
1393—1419. 
There  is  no  relationship  between  the  length  of  time 
charcoal  has  been  in  use  and  the  adsorption  of  gases 
such  as  nitrogen  and  carbon  dioxide.  The  adsorp- 
tive  power  of  charcoal  is  changed  as  much  as  100% 
by  changes  in  the  mode  of  preparation.  Water  is 
not  adsorbed  by  charcoal,  but  absorbed,  that  is  it  is 
held  by  capillary  action.  The  diameter  of  the 
capillaries  of  charcoal  varies  from  2-8x10"'  cm.  to 
9'2xl0~'  cm.,  and  the  surface  varies  from  160  sq.  m. 
to  436  sq.  m.  per  g.  The  variation  in  surface  is  not 
always  accompanied  by  a  corresponding  variation  in 
adsorptive  capacity.  The  adsorption  of  oxygen  by 
charcoal  is  anomalous  owing  to  a  surface  combina- 
tion of  the  oxygen  with  the  carbon  at  ordinary  tem- 
peratures. The  product  is  a  solid  stable  oxide  of 
carbon,  which  on  heating  breaks  up  into  carbon 
monoxide  and  carbon  dioxide  and  is  to  be  regarded 
as  an  intermediate  compound  in  the  combustion  of 
charcoal.  (See  Armstrong,  J.,  1905,  473.)— J.  F.  S. 
Calcium  cyanamide  waste  product.  Baumann.  See 
IX. 

Anode  corrosion  of  lead.  Brown  and  others.  See  XI. 

Diphenylamine-sulphuric    acid    reagent.       Haun. 
See  XXIII. 

Hydrocyanic  acid.     Morris.     See  XXIII. 
Patents. 

(a,    b)    Ammonia;    Process    of    oxidising    to 

nitric    acid,     (o)  Process    of    catalytically    com- 

bining  gases.   A.  Henwood.  U.S. P.    (a)  1,347,158, 

(b)  1,347,159,  and  (c)  1,347,160,  20.7.20.     Appl., 

(a)  8.7.18,  (b  and  c)  9.1.19. 

(a)  A  mixture  of  gases  is  caused  to  react  by  passage 

through  a  catalyst  in  the  form  of  a  diaphragm  so 

thin  that  practically  the  whole  of  the  material  is 

active,     (b)  In  the  oxidation  of  ammonia  to  nitric 

acid  the  temperature  is  reduced  by  non-automatic 
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means,  and  if  the  minimum  permissible  tempera- 
imt.-  i^  approached  beet  is  supplied  automatically. 

\  \nir.'  of  gases  i-  passed  over  a  catalyst  sup- 
ported or  r  provided  with  flexible  Bupporte, 

How  for  expansion  and  contraction  under  tem- 
perature variation. — L.  A.  C. 

Ammonium  sulphate;  Production  of .    C.  W. 

Bailey,    II     B.    Denny,   W.    II     11.    Norris.   and 
H    g    I    &  old-Adams.     B.P.  146,846,  5.1.18. 

Nrrai  cake,  sodium  sulphate,  ammonium  sulphate, 
and  water  are  brought  together  under  Buch  rondi- 
tions  that  a  quantity  of  anhydrous  sodium  Bulphate 

is  precipitated  equivalent  to  the  sodium  present  in 
the  ii i t r. ■  cake,  and,  after  removal  <>t  the  precipitate, 
the  liquor  is  u-.  .1  instead  of  sulphuric  at  id  to  absorb 
ammonia,  e.g.,  from  Mond  gas,  coke-oven 
or  the  liko.  The  proportions  of  nitre  rake  sodium 
sulphate,  and  ammonium  sulphate  m  the  original 
mixture  may  either  be  so  adjusted  that  after  ab- 
sorption of  the  ammonia  and  subsequent  evapora- 
tion of  a  portion  of  the  water,  ammonium-sodium 
sulphate  crystallises  out.  and  after  removal  el'  the 
Itala  ami  further  evaporation  of  a  portion  of  the 
remaining  water,  pure  ammonium  sulphate 
separates  on  cooling,  or  that  after  absorption  of  tho 
ammonia  and  evaporation  of  a  portion  of  the  water 
pure  ammonium  sulphate  crystallises  out.  in  which 
case  the  liquor  separated  from  the  crystals  is  suit- 
able for  the  treatment  of  a  fresh  supply  of  nitre 
cake.— L.  A.  C. 

.Immontum  salts:  Purification  of .     V.  Bredlik. 

U.S. P.  1,3-16,106,  13.7.20.     Appl.,  23.8.19. 

Ammonh'm  salts  containing  free  acid  are  neutral- 
ised with  crude  ammonia  which  has  been  freed  from 
organic  impurities. — L.  A.  C- 

Alumina;  Method  of  producing .  Norsk  Hydro- 

Hektrisk  Kvaelstofaktieselskab.       E.P.  134,531, 
25.10.19.     Conv.,  26.10.18. 

Aivmivi  is  precipitated  in  a  granular  form,  which 
can  be  readily  filtered  and  washed,  by  treating  a 
solution  such  as  that  obtained  by  dissolving  labra- 
dorite  or  the  like  in  acids  with  ammonia  above 
100°  C.  and  under  a  pressure  of  10 — 15  atm.  Am- 
monia is  regenerated  from  the  liquor  after  separa- 
tion of  the  precipitated  alumina  by  treatment  with 
finely  ground  labradorite,  under  a  pressure  slightly 
higher  than  that  in  the  precipitation  vessel,  and  the 
ammonia  gas  generated  can  thus  be  passed  directly 
into  the  precipitation  vessel  for  treating  a  fresh 
supply  of  solution. — L.  A.  C. 

Cuprous  oxide;  Process  for  the  manufacture  and 

use  of .      E.  C.  R.  Marks.       From  Hiitten- 

werk     Niederschbneweide    A.-G.     vorm.       J.   F. 
Ginsberg.     E.P.  147,958,  1.2.18. 

Cttpboub  oxide  in  a  form  especially  suitable  for  the 
manufacture  of  copper  compounds,  such  as  copper 
sulphate,  cuprammonium  salts,  etc.,  is  prepared 
from  copper  which  has  been  refined  by  blowing,  to 
about  99"  purity,  by  continuing  the  oxidation  until 
the  whole  of  the  liquid  copper  has  been  converted 
into  a  thin  liquid  mass  of  cuprous  oxide.  When  cold 
the  product  is  ground  to  a  fine  powder. — L.  A.  C. 

Hypochlorites;  Electrolytic  apparatus  for  tin  direct 

production  of .   P.  Pestalozza.   E.P.  148,095, 

19.13.19. 

A  solution  of  a  metallic  chloride  is  fed  into  one 
end  of  a  vat  divided  into  a  number  of  cells  by  trans- 
e  partitions  provided  with  openings  BO  arranged 
that  the  liquor  passes  through  the  series  in  a  zig- 
sag  course.  Each  cell  i-  provided  with  a  ver' 
anode  plate  of  platinum,  two  vertical  cathode  plates 
of  carbon,  graphite,  or  the  like,  and  glass  cooling 


Coils,  'I'h.'  v. u  and  electrode  supports  are  formed 
i,\   moulding  under  pressure  a  mixture  of  80 — 85% 

Portland  cement  ami  80    15     of  asbestos  1 1 * ■  > 
to  which  the  requisite  amount  of  water  has  been 
added;  after  drying,  the  vat  i^  rendered  non-porous 
and  mert  t<>  chlorine  by  immersion  for  1  hr.  in  a 

bath  of  paraffin  and  a  neutral  oil  at  200°  C. 

— L.  A.  C. 

Alkali-metal  hydrates  rftydroaeide*];  Process  of  pro- 
ducing   .  H.  W.  Charlton,  Assr.  to  Ameri- 
can Potash  Corp.  U.S. P.  1.316,002,  6.7.20.  Appl., 
12.10.16. 

Mineral  materia]  containing  an  alkali  metal  is 
heated  and  digested  with  a  mixture  containing  an 

alkali  hydroxide  and  an  alkaline-earth  hydroxide 
under  a  pressure  and  for  a  time  sufficient  to  pro- 
duce the  desired  alkali  hydroxide,  which  is  then 
extracted  from  the  mixture. — L.  A.  C. 

Pyrophosphates;  Process  of  producing .    H.  A. 

Webster.  U.S. P.  1,346,118,  13.7.20.  Appl.,  24.9.19. 

MoNoc.u.i  n'M  phosphate  is  allowed  to  react  with  a 
salt  containing  a  stronger  basic  ion  than  the  cal- 
cium ion  and  a  weaker  acid  ion  than  that  of  pyro- 
phosphoric  acid. — A.  J.  H. 

Asbestos;  Process  of  bleaching  .       C.  L.  Hill. 

U.S. P.  1,346,316,  13.7.20.     Appl.,  1.5.20. 

Moist  asbestos  fibres  are  treated  with  an  acid  gas, 
and  the  material  is  then  washed  with  water  to  re- 
move soluble  salts. — L.  A.  C. 

Silicates;  Apparatus  for  treating .   W.  Glaeser, 

Assr.  to  Potash  Extraction  Corp.  U.S. P. 
1,347,024,  20.7.20.     Appl.,  19.9.17. 

A  stationary  furnace  chamber  is  connected  by 
means  of  a  rotary  tubular  shell  with  a  stationary 
stack  chamber.  A  kiln  mounted  in  the  shell  ex- 
tends through  the  chambers  and  projects  through 
the  front  wall  of  the  furnace  chamber  into  a  re- 
ceiver.— J.  W.  D. 

Hydrogen:  Process  of  and  apparatus  for  producing 

.      L.    S.    Abbott,    Assr.    to    The     Improved 

Equipment  Co.  U.S. P.  1,345,905,  6.7.20.  Appl., 
6.11.15. 

An  apparatus  for  the  manufacture  of  hydrogen  by 
the  process  in  which  there  are  separate  heating, 
steaming,  and  reducing  stages  contains  a  number 
of  units  each  of  which  is  so  constructed  that  the 
three  stages  can  he  performed  therein  ;  the  number 
of  units  is  adjusted  according  to  the  times  of  opera- 
tion of  tho  different  stages,  so  that  by  simultaneous 
operation  of  the  stages  in  different  units  a  con- 
tinuous supply  of  hydrogen  is  obtained. — L.  A.  C. 

Cyanogen  and  ammonia ;  Method  of  producing . 

R.  L  Goold.  From  Balfour-Guthrie  Investment 
Co.     E.P.  145,824,  25.3.19. 

See  U.S.P.  1,306,862  of  1919;  J.,  1919,  576  a. 

Alkali-met  d  minerals;  T)ccnm position  of  .     E. 

Bergve,  Assr.  to  Norsk  IIvdro-Elektrisk  Kvael- 
stofaktieselskab. U.S.P.  1,348,366,  13.7.20.  Appl., 
30.4.19. 

Skb  E.P.  127,566  of  1919;  J.,  1920,  544  a. 

Separating  the  constitui  nts  of  air  or  other  gaseous 
lures.     Ges.    f.    Linde's    Eismaschinen   A.-G. 
E.P.  147,956,  11.7.17.     Addn.  to  24,735  of  1914. 
Si  i  G.P.  319,992  of  1916;  J.,  1920,  545  a. 

Absorbing  gases.     E.P.  124,761.     See   I. 

Ammonium  chloride.     U.S.P.  1,346,967.     See  IIa. 
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VIII.-GLASS;    CERAMICS. 

Glass-pot  mixtures;  Porcelain .     D.  H.  Fuller. 

J.  Amer.  Ceram.  Soc.,  1920,  3,  569—570. 

Seven  glass-pot  bodies  of  a  porcellanous  character 
were  made  from  felspar,  ball  clay,  kaolin,  and  grog 
(white  ware  bisque)  of  various  grades,  and  the  water 
content  in  plastic  state,  shrinkage  on  drying, 
modulus  of  rupture  in  dry  and  fired  states,  contrac- 
tion under  a  load  of  50  lb.  per  sq.  in.  at 
1350°  C.,  and  refractoriness  determined.  The 
water-content  and  drying  shrinkage  were  similar 
in  all  the  mixtures;  the  transverse  strength  in  both 
dry  and  fired  states  was  greatest  with  little  10-20- 
mesh  grog  and  a  larger  proportion  of  20^-80-mesh 
grog.  These  bodies  withstood  load  conditions  at 
working  temperatures  satisfactorily.  The  most 
rapid  rate  of  vitrification  occurred  when  the  bodies 
were  fired  between  cones  11  and  13;  coarser  grog  re- 
tarded vitrification  and  finer  grog  promoted  it. 
The  effect  of  the  addition  of  felspar  in  promoting 
vitrification  was  greater  the  finer  the  grog,  but 
more  than  8%  of  felspar  could  not  be  used  without 
impairing  the  rigidity  of  the  pots  at  1450°  C.  The 
most  satisfactorv  bodv  appears  to  be  felspar  6'5, 
ball  clay  22'0,  kaolin  235,  10-20-mesh  grog  16"8, 
20-40-mesh  grog  19-2,  40-80-mesh  grog  96,  and 
80-mesh  to  dust  grog  2'4%  —  A.  B.  S. 

Glass  pots;   Lining   for  .     S.   R.   Scholes.     J. 

Amer.  Ceram.  Soc.,  1920,  3,  498—500. 

A  non-porous  lining  for  glass  pots  is  made  by  add- 
ing 5-10%  of  felspar  to  the  mixture  ordinarily  used 
for  the  pots,  lining  the  glass-pot  to  a  thickness  of 
about  £  in.  up  to  the  metal  line  and  to  a  gradually 
diminishing  thickness  for  a  further  8  in.  with  the 
felspathic  mixture,  and  then  firing  in  the  usual 
manner.  Owing  to  the  density  and  porcellanous 
structure  of  the  lining,  the  attack  of  the  glass  is 
reduced  to  a  minimum,  the  useful  life  of  such  lined 
pots  when  used  for  making  potash-lead  glass  being 
two  or  three  times  that  of  ordinary  pots. — A.  B.  S. 

Glass  to  metal  joints.     E.  C.  McKelvy  and  C.  S. 

Taylor.     J.  Amer.  Chem.  Soc.,  1920,  42,  1364— 

1377. 
Soldered  joints  between  metal  and  glass  tubes  are 
best  made  by  roughening  15-20  mm.  of  the  glass 
tube,  which  must  fit  easily  into  the  metal  tube,  and 
then  coating  it  with  platinum  by  covering  it  with 
a  suspension  of  platinum  chloride  in  lavender  oil 
and  burning  off  the  volatile  matter  in  a  Bunsen 
flame.  The  inside  of  the  metal  tube  is  coated  with 
tin,  solder,  or  lead,  heated  to  melt  the  coating,  the 
platinised  end  of  the  glass  tube  then  inserted,  and 
the  whole  allowed  to  cool  slowly.  Fused  joints 
between  metal  and  glass  are  made  by  coating  the 
inside  of  the  metal  tube  with  Kraus  flux  (equal 
weights  of  zinc  oxide,  borax,  and  powdered  soda- 
glass  fused  together),  the  glass  tube  is  flared  out  to 
a  flat  ring  of  a  width  equal  to  three  times  the  thick- 
ness of  the  glass  wall  and  whilst  hot  pressed  into  the 
flux-lined  metal  tube.  Fusion  is  completed  by  heat- 
ing the  outside  of  the  metal  tube  in  such  a  way  that 
the  glass  tube  is  kept  cool  enough  to  prevent  de- 
formation.— J.  F.  S. 

Refractories;  Possible  explanation  of  failure  under 
load  at  high  temperatures  as  displayed  by  fire- 
clay   .    A.  S.  Watts.    J.  Amer.  Ceram.  Soc., 

1920,  3,  448—459. 

Fireclay  refractories  may  fail  at  1300°  C.  when 
under  a  sufficient  pressure  even  when  the  proportion 
of  fluxes  is  extremely  low  and  when  the  ALOjlSiOj 
ratio  resembles  that  of  pure  kaolinite.  Refractory 
articles  with  a  high  content  of  ball  clay  do  not  show 
this  weakening  and  as  they  do  not  develop  silliman- 
ite,     it     is     suggested     that     the     production     of 


sillimanite  when  fireclays  are  heated  to  1300°  C.  is 
an  important  cause  of  weakening  at  that  tempera- 
ture.— A.  B.  S. 

Firebricks;  Behaviour  of in  malleable  furnace 

bungs.  H.  G.  Schurecht.  J.  Amer.  Ceram.  Soc., 
1920,  3,  556—559. 
Complete  7-ft.  arches  each  containing  40  bung- 
bricks  arranged  as  headers,  were  built  in  over  the 
firebox  of  a  40-ton  malleable  iron  furnace  and 
heated  repeatedly.  Of  six  different  kinds  of  bricks 
examined,  three,  made  by  the  soft  mud  process, 
withstood  18  heatings;  these  contained  over  40% 
A120,  and  had  porosity  about  15%,  bulk  sp.  gr. 
about  2-0,  refractoriness  corresponding  to  cone  32, 
deformation  when  heated  at  1350°  C  under  a  load 
of  25  lb.  per  sq.  in.  6 — 15%.  Two  other  bricks  of 
similar  composition,  refractoriness,  and  porosity 
but  only  T9  bulk  sp.  gr.  withstood  12  and  14  heat- 
ings respectively.  A  dry-press  brick  containing 
29-8%  A1A,  SP-  Sr-  2'03>  porosity  13'4%,  and  de- 
formation under  the  load-test  11"8%,  only  withstood 
three  heatings. — A.  B.  S. 

[Pottery']    sagger   mixtures;   A    high    temperature 
transverse-strength  test  as  a  m,ethod  of  testing 

.      S.   C.   Linbarger   and   C.   F.   Geiger.     J. 

Amer.  Ceram.  Soc.,  1920,  3,  543—555. 
Test-pieces,  measuring  8 x2jx 2  in.,  of  various  mix- 
tures to  be  used  in  the  manufacture  of  saggers,  fired 
to  cone  12  in  commercial  sagger  kilns,  and  ground 
so  as  to  have  two  flat  and  parallel  faces,  were  sup- 
ported on  two  carbofrax  prisms  with  a  6  in.  span, 
heated  to  1300°  C.  for  45  mins.,  and  the  transverse 
strength  determined  at  that  temperature.  The  load 
was  transmitted  from  a  weighted  lever  through  a 
carbofrax  cylinder  resting  on  a  carbofrax  prism,  the 
effective  load  on  the  test-piece  being  increased  at 
the  rate  of  6  lb.  per  min.     The  modulus  of  rupture, 

M=  ?~=-3„  in  which  P  is  the  breaking  load  in  lb., 

I  the  length  of  span  in  inches,  and  6  and  d  the 
width  and  depth  of  the  test-piece  in  inches.  During 
the  test  the  piece  must  be  protected  from  direct 
contact  with  the  flame.  When  cold  some  sagger 
mixtures  had  moduli  as  low  as  450,  others  as  high 
as  3000  lb.  per  sq.  in.  At  1300°  C.  the  weakest  mix- 
ture tested  had  a  modulus  of  70  lb.  per  sq.  in.  and 
the  strongest  600  lb.  per  sq.  in.  The  tests  already 
made  suggest  that  mixtures  with  a  modulus  of  over 
350  lb.  per  sq.  in.  at  1300°  C.  are  suitable  for 
saggers. — A.  B.  S. 

Terra-cotta  glazes  and  colours;  Composition  of  kiln 

gases  and  their  effect  on  .     F.  B.  Ortman. 

J.  Amer.  Ceram.  Soc.,  1920,  3,  476-^88. 

There  is  an  appreciable  amount  of  sulphur  trioxide 
in  the  gases  passing  through  kilns  in  which  terra- 
cotta is  burned,  but  in  the  early  stages  of  heating  it 
is  rapidly  removed  by  the  excessive  ventilation.  The 
fused  glaze  is  not  readily  susceptible  to  the  action 
of  sulphur  trioxide  on  its  surface.  The  danger  of 
sulphuring  is  greatest  between  "  red  heat  "  and  the 
fusion  of  the  glaze,  because  the  sulphur  dioxide 
produced  on  heating  from  the  pyrites  in  the  clay 
encounters  a  moist  atmosphere,  and  forms  sulphuric 
acid,  which  may  cause  any  or  all  of  the  following 
defects: — Sulphur  dioxide  may  be  displaced  by 
silica  from  combined  sulphuric  acid  during  the 
fusion  of  the  glaze  and  the  escaping  gas  may  form 
blisters.  The  sulphuric  acid  may  displace  boric  acid 
in  the  glaze.  The  sulphuric  acid  may  react  with 
colouring  oxides  and  other  fluxes  and  prevent  the 
development  of  the  desired  colour  and  texture.  The 
occurrence  of  these  defects  may  be  lessened  by  pro- 
viding the  maximum  ventilation  consistent  with 
satisfactory  heating  of  the  kiln ;  by  firing  so  as  to 
avoid  choking  the  flues  with  large  quantities  of  gas; 
by  maintaining  an   adequate  supply  of  secondary 
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air  in  the  fire-boxes,  and  by  maintaining  an  ade- 
quate draught  and  oxidising  conditions  throughout, 
particularly  alter  the  trial  holes  haye  bean  closed. 

—A.  B.  S. 

\-scaling    [in    enamelled    war*].      J.    B.    Shaw. 
J.  Am. -r.  CVram.  Soc.,  1920,  3,  489-  4'.l7. 

Tin  defect  known  as  "fish-scaling"  on  enamelled 
she  MUta  of  small  pits  formed  by  a  apeak 

of  the  ground-coat  enamel  "jumping  oil."  The 
pits  may  be  very  small  and  numerous,  or  they  may- 
be rV — i  »n.  diam.  and  less  numerous.     The  defo 

moneal  on  heavy  gauge  Bteel  but  must  be  distin- 
guished from  blistering  (which  is  due  to  impurities 
rolled  into  the  steel)  and  from  pitting  due  to  rust- 
ing »f  the  metal.  In  the  author's  opinion,  fish-scal- 
ing is  due  to  several  causes,  the  chief  of  which  are 
to  be  found  in  the  preparation,  application,  and 
burning  of  the  enamel  and  particularly  in  the  use 
of  enamels  with  too  largo  a  proportion  of  finely 
ground  material. — A.  ]!.  S. 

Enamels;  Relative  action  of  acids  on .     IV.    3. 

Amer.  Coram.  Soc.,  1920,  3,  560—567. 

Is  further  work  by  the  Sub-Committee  on  Enamels 
of  the  Standards  Committee  of  the  Amer.  Coram. 
Soc.  (r/.  Posto.  .1..  1"19,  287  a),  various  enamelled 
vessels  were  filled  with  a  solution  containing  6  oz. 
of  citric  acid  in  1  quart  of  water  (  =  1.V73'C)  and 
kept  for  23  hrs.  at  12°— 20°  C.  The  liquid  was  then 
transferred  to  a  measuring  Hask.  the  vessel  rinsed 
with  water  which  was  added  to  the  liquid,  and  the 
whole  diluted  to  500  c.c.  Two  portions  of  100  c.c. 
each  were  withdrawn,  evaporated  to  dryness  in 
weighed  platinum  dishes,  and  ignited.  The  gain 
in  weight  in  each  case,  less  the  ash  in  the  citric 
acid,  indicates  the  amount  of  enamel  removed  by 
the  acid.  If  a  0"3%  solution  of  malachite-green  is 
poured  into  the  vessels  which  have  been  treated 
with  acid,  and  after  five  minutes  the  solution  is 
poured  out  and  the  dishes  rinsed  with  water,  the 
resulting  discoloration  of  the  etched  portion  ap- 
pears to  be  approximately  proportional  to  the 
activity  of  the  acid  used. — A.  B.  S. 


TJ.S.P.  1,347,181, 


Patents. 

Glats-furnace.       J.  R.  Scohy. 
20.7.20.     Appl.,  28.11.19. 

A  OLA8S  furnace  is  provided  with  floaters  and  adja- 
cent pockets  for  collecting  the  scum  held  back  by  the 
floaters.— H.  S.  H. 

Brick:  Lie/ht-rreight  refractory  .     R.  C.  Purdy 

and  M.  F.  Beecher,  Assrs.  to  Norton  Co.  TJ.S.P. 
1.(15.632,  6.7.20.     Appl.,  1.11.18. 

Porous  bricks  are  made  from  burned  refractory 
lignite  clay. — L.  A.  C. 

Besistance  material.  H.  T.  Bellamy  and  B.  T. 
Sweely,  Assrs.  to  Western  Electric  Co.  TJ.S.P. 
1.346,874,  20.7.20.     Appl.,  16.11.18. 

A  compound  having  a  high  electrical  resistance  at 
high  temperatures,  comprises  talc,  silica  sand,  ball 
clay,  and  a  glass  binder. — H.  S.  H. 

Refractory  composition  and  process  of  making  same. 
A.  T.  Hinckley,  Aesr.  to  National  Carbon  Co. 
TJ.8.P.  1,346,959,  20.7.20.    Appl.,  9.10.19. 

A  refractory  composition  comprises  fully  shrunk, 
graded  carbon  particles  in  mutual  contact,  and  a 
ceramic  bonding  material  proportioned  to  fill  the 
interstitial  spaces. — H.  S.  H. 

Glass;  Process  and  apparatus  for  separating  

info  mould  charges.  W.  J.  Mellersh-Jackson. 
From  Hartford-Fairmont  Co.  E.P.  146,617, 
10.4.19. 


IX.-BUILDING  MATERIALS. 

Calcium      cyanamide ;      I' reparation     of     Portland 

eement    firm    a    WOttt    product    from    .        J. 

Baumann.     Chem.-Zcit.,  1920,  44,  562. 

In  the  decomposition  of  calcium  cyanamide  into 

calcium  carbonate  and  ammonia  a  waste  sludge  is 
left  in  the  autoclave.  When  dried  at  100°  C.  this 
is  a  black  powder  of  variable  composition.      One 

sample  .out: .1  ;   Sid..  It  .V, .  SO,,  li  1>8;  Fc,0,  and 

Al,0„  2-05;  CaO,  I!-..  fcfgO,  trace;  free  carbon, 
16*00;  and  loss  on  ignition,  B4"67  When  mixed 

with  the  calculated  proportion  of  dried  clay  and 
heated  in  a  furnace  to  a  white  heat  it  ■fielded  a 
cement  with  the  properties  and  approximate  com- 
position of  normal  Portland  cement. — C.  A.  M. 

Patents. 

Cement;  Method  of  making  .     F.   L.   Sraidth 

&  Co.  E.P.  137,534,  8.1.20.  Conv.,  8.1.19. 
Moler,  silicious  earth,  diatomite,  or  infusorial 
earth,  previously  burnt  to  about  900°  C,  is  mixed 
and  ground  with  Portland  cement.  The  amount  of 
moler  which  can  ho  added  advantageously  is  doubled 
by  burning,  while  a  mixture  containing  25%  by 
weight  of  burnt  moler  (referred  to  the  cement)  has 
a  strength  more  than  50%  greater  than  a  mixture 
composed  of  the  same  proportions  of  raw,  dried 
moler  and  cement. — H.  S.  H. 

Wood ;  Fireproofing  of .     H.  F.  Weiss,  Assr.  to 

C.  F.  Burgess  Laboratories.       U.S. P.  1,346,287, 
13.7.20.    Appl.,  17.8.18. 

Wood  impregnated  with  a  solution  of  barium 
sulphide  is  treated  with  gaseous  carbon  dioxide, 
whereby  hydrogen  sulphide  is  expelled  and  barium 
carbonate  is  formed  within  the  body  of  the  wood. 

— L.  A.  C. 

Cement,  cement-concrete,  reinforced  concrete,  lime 
trass  mortar,  natural  stone  or  bricks,  and  the 
like;  Process  for  forming  a  covering  and  harden- 
ing coating  on,  or  impregnating  articles  or  plas- 
tering of .     L.  A.  and  A.  J.  Sanders.     E.P. 

145,806,  26.4.16.     Addn.  to  102,042. 

Articles  or  plastering  made  according  to  the 
original  patent  (J.,  1919,  863  a)  are  heated,  wholly 
or  locally. 

Woods;  Composition  for  hardening  and  preserving 

impregnable  soft  .       A.  Lambert.       U.S. P. 

1,346,830,  20.7.20.     Appl.,  4.1.19. 

See  E.P.  139,974  of  1919;  J.,  1920,  336  a. 

Bricks,    tiles,    clinker,   and    the   like;    [Plant   for] 

manufacture  of  .     Burners  for  firing   brick 

kilns,  furnaces,  or  the  like.    H.  Atkins  and  J.  A. 
Colquhoun.     E.P.  147,239  and  147,240,  16.11.18. 

Bituminous  binders.    E.P.  148,003.    See  IIa. 


X.-METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Electrolytic  iron;  Annealing  of .     J.  Cournot. 

Comptes  rend.,  1920,  171,  170—171. 

Heating  at  950°  C.  for  2  hrs.  or  at  1050°  C.  for  1  hr. 
is  necessary  to  obtain  complete  annealing  of  elec- 
trolytic iron.  At  850°  C.  annealing  is  not  complete 
even  after  4  hrs.  The  characteristic  structure  due 
to  the  presence  of  the  hydride  is  present  after  an- 
nealing at  650°  or  750°  C,  but  it  has  disappeared 
after  annealing  at  850°  C.  for  1  hr.,  although  the 
hardness  has  not  reached  its  minimum. — W.  G. 
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[Steel;!  Flaky  fracture  and  segregation  phenomena 

fin  ].     p.  Oberhoffer.     Stahl  u.  Eisen,  1920, 

40,  705—713,  872—878. 
Micrographic  examination  after  etching  with  an 
ammoniacal  copper  reagent  showed  that  the  so- 
called  flaky  fracture  of  steel  (cf.  J.,  1919,  289  a, 
368  a,  683  a,  733  a)  is  closely  connected  with  phos- 
phorus-segregation resulting  from  the  formation 
of  blow-holes  in  the  interior  of  the  metal. 

Steels;  Dynamic  tests  on  special .     A.  Gessner. 

Stahl  u.  Eisen,  1920,  40,  781—783. 
Dynamic  tensile  tests  on  an  Amsler  machine  and 
static  tests  were  carried  out  with  two  qualities  of 
nickel-chrome  steel  and  on  ordinary  carbon  steel 
after  they  had  undergone  various  heat  treatments. 
With  the  special  steels,  which  were  of  marked  ten- 
acity and  had  a  breaking  stress  of  about  100  kg. 
per  sq.  mm.,  the  ability  to  flow  under  stress  was 
developed  completely  in  the  short  period  of  0'003 — 
0'005  see.  in  the  dynamic  tests,  and  higher  values  for 
the  ultimate  tensile  strength  and  the  work  utilised 
in  producing  deformation  at  fracture  were  obtained 
than  in  the  corresponding  static  tests.  The  reduc- 
tion of  area  was  also  greater. — J.  W.  D. 

High-chromium    steel;    Heat    treatment    of    . 

H.  J.  French  and  Y.  Yamauchi.    Chem.  and  Met. 
Eng.,  1920,  23,  33—16. 

Samples  of  chromium  steel  containing  12' 4 — 13"2% 
Cr  and  027 — 0"29%  C  were  quenched  in  oil  from 
various  temperatures.  With  increasing  quenching 
temperature  both  the  Brinell  and  Shore  hardness 
increase  until  1066°  C.  (1950°  F.)  is  reached.  Maxi- 
mum hardness  is  generally  obtained  by  quenching 
from  or  above  this  temperature,  although  in  some 
cases  with  higher  temperatures  the  hardness  de- 
creases owing  to  retention  of  solid  solution.  The 
best  combination  of  strength  and  ductility  is  ob- 
tained by  quenching  from  955°  C.  (1750°  F.),  which 
condition  coincides  with  maximum  tensile  strength. 
Ductility  as  measured  both  by  elongation  and  reduc- 
tion of  area  decreases  rapidly  as  the  quenching  tem- 
perature increases.  It  attains  a  very  low  value  at 
1010°  C.  (1850  F.),  above  which  temperature  it 
remains  practically  constant.  Maximum  ductility 
does  not  correspond  with  maximum  tensile  strength 
or  proportional  limit.  Tempering  previously 
quenched  samples  for  short  periods  at  temperatures 
up  to  427°  C.  (800°  F.)  decreases  brittleness.  Tem- 
pering above  427°  C.  causes  marked  decrease  in 
strength  and  hardness.  Ductility  increases  to  a 
greater  extent  in  tempered  samples  quenched  from 
955°  C.  The  most  rapid  change  in  tensile  proper- 
ties and  hardness  occurs  in  tempering  between  427° 
and  538°  C.  (800°— 1000°  F.).  The  structure  of 
samples  tempered  for  short  periods  tends  to  persist 
even  when  tempering  is  effected  at  temperatures 
comparatively  close  to  the  lower  critical  range. 

—J.  W.  D. 

Corrosion  of  iron  and  steel.  W.  D.  Richardson. 
Amer.  Inst.  Chem.  Eng.,  June,  1920.  [Advance 
copy.]     94  pages. 

With  ordinary  varieties  of  iron  and  steel  oxygen 
determines  the  beginning  of  corrosion,  and  the  role 
of  oxygen  appears  to  be  that  of  a  depolariser,  since 
it  combines  not  only  with  hydrogen  at  the  corrosion 
cathodes,  but  also  with  ferrous  iron  at  the  corrosion 
anodes.  Corrosion  will  start  in  the  absence  of  oxy- 
gen, but  it  soon  drops  to  a  negligible  rate.  Cor- 
rosion produced  by  salt  solutions  depends  princi- 
pally on  the  amount  of  oxygen  in  solution.  Oxygen 
causes  much  more  rapid  corrosion  than  air,  but 
may  also  produce  a  protective  layer  of  rust  not 
produced  in  air,  thus  reducing  corrosion  below  that 
in  air  under  similar  conditions.  Rust  accelerates 
corrosion  by  acting  as  a  cathode,  but  may  also  re- 
duce corrosion  by  adhering  and  acting  as  a  pro-   | 


tector.  This  is  more  noticeable  with  cast  iron  than 
with  the  purer  forms  of  iron.  Carbon  dioxide  only 
plays  a  minor  role  in  the  corrosion  of  iron.  Experi- 
ments carried  out  on  the  corrosion  of  12  common 
varieties  of  iron  and  steel  under  8  different  con- 
ditions (in  still  and  agitated  water  and  brine)  for 
1000  days  indicated  that  pure  iron  corrodes  rela- 
tively slowly  under  non-oxidising  conditions  or  with 
limited  supply  of  oxygen  and  relatively  rapidly  in 
presence  of  oxygen  or  air.  Cast  iron,  on  the  other 
hand,  corrodes  relatively  more  in  the  absence  of 
air  or  oxygen,  or  with  limited  supply,  and  relatively 
less  in  the  presence  of  air  or  oxygen  compared  with 
purer  irons.  Solution  pressure,  while  fundamental 
in  corrosion  phenomena,  is  not  as  a  rule  the  deter- 
mining factor.  This  is  shown  by  aluminium  cor- 
roding not  only  less  than  iron,  but  also  less  than 
copper  under  similar  conditions. — J.  W.  D. 

Iron  and  steel;  Bates  of  solution  of  —  in  non- 
oxidising  and  oxidising  acids.  W.  D.  Richardson. 
Amer.  Inst.  Chem.  Eng.,  June,  1920.  [Advance 
copy.]  12  pages. 
Relatively  pure  iron  dissolves  at  a  low  rate  in  non- 
oxidising  acids  such  as  N/1  sulphuric  and  hydro- 
chloric acids,  while  less  pure  irons  such  as  cast  iron, 
white  iron,  and  malleable  iron  dissolve  at  a  rela- 
tively high  rate.  Cast  steel  dissolves  at  a  rate 
intermediate  between  the  two.  In  an*  oxidising 
acid  such  as  N /l  nitric  acid,  the  rates  of  solution 
of  the  metals  are  reversed,  pure  iron  dissolving  at 
a  higher  rate  than  cast  iron,  6teel  again  being 
intermediate.  Difficulties  were  experienced  in  pro- 
ducing exactly  similar  conditions  during  solution, 
the  temperature  of  16°  C.  used  with  the  sulphuric 
acid  rising  to  39°  C.  with  nitric  acid.  The  results 
obtained,  however,  appear  to  indicate  a  general 
rule.  Air  agitation  of  the  acids  accelerates  the  rate 
of  solution,  but  not  to  the  extent  anticipated. 

—J.  W.  D. 

Corrosion;  Suggested  basis  for  an  index  of for 

iron  and  steel.  W.  D.  Richardson.  Amer.  Inst. 
Chem.  Eng.,  June,  1920.  [Advance  copy.] 
8  pages. 
The  index  of  corrosion  (C)  recommended  represents 
the  relation  between  the  loss  per  sq.  cm.  per  hr.  in 
N/1  nitric  acid  (O),  and  the  similar  loss  in  2V/1 
sulphuric  acid  (H).  The  index  cannot  yet  be 
expressed  as  a  simple  ratio  C  =  0/H  owing  to  the 
small  amount  of  data  available.  It  has  to  be  con- 
sidered as  really  consisting  of  two  indices  written 
together  as  a  ratio  for  convenience,  but  subjects 
for  separate  consideration.  H  the  index  for  one 
metal  ought  to  be  compared  with  H  the  index  for 
another,  and  similarly  the  two  O  indices. 

—J.  W.  D. 

Tungsten,  molybdenum,  and  vanadium;  Estimation 

of in  their  ferro-alloys.    Mitt.  Chemikeraus- 

schuss  Ver.  deuts.  Eisenhiittenleute.  Stahl  u. 
Eisen,  1920,  40,  857—858. 
Tungsten  in  ferro-tungsten.- — 05  g.  of  the  finely- 
powdered  alloy  is  roasted  in  a  platinum  crucible, 
the  residue  fused  with  6  g.  of  sodium  potassium 
carbonate,  and  the  melt  leached  with  water.  The 
residue  is  filtered  off,  washed,  and  again  fused 
etc.  as  before.  The  united  filtrates  are  boiled  with 
ammonium  carbonate  and  alcohol  to  precipitate 
silica,  alumina,  and  manganese  oxide;  the  solution 
is  allowed  to  stand  for  2  hrs.,  then  filtered  and  the 
precipitate  washed  with  very  dilute  sodium  car- 
bonate solution.  The  filtrate  is  just  neutralised 
with  nitric  acid,  using  methyl  orange  as  indicator, 
boiled  to  expel  carbon  dioxide,  and  treated  hot 
with  a  slight  excess  of  mercurous  nitrate,  then  with 
ammonia,  drop  by  drop,  until  the  precipitate  be- 
comes permanently  grey.  The  precipitate  is  filtered 
off,  washed  with  dilute  mercurous  nitrate,  and 
ignited.     The  residual  tungsten  trioxide  is  heated 
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ivcly  with  hydrofluoric  acid  and  ammonium 
chloride  till  of  constant   weight,     it  chromium  is 

t,  the  weighed  oxide  is  fused  with  alkali 
the  melt  leached,  ami  the  chromium  de- 
termin  ■•!  in  the  solution  with  thiosulphate.  Molyb- 
denum in  ferro^nulybdtnum. — 1  g.  of  the  finely- 
divided  alloy  to  dissolved  in  nitric  acid  (sp.  gr.  Ill), 
any  residue  being  fused  with  sodium  potassium 
carbonate  and  tin*  solution  of  the  melt  added  to  the 
main  solution,  which  is  then  evaporated  to  fames 
with  6  c.e  of  strong  sulphuric  acid.  The  mass  is 
treated  with  water,  a  considerable  exi 
ammoni.v  added,  ami  the  liquid  m1  aside  for  2  bra. 

m  a  warm  place.      It   is  then  cooled,  diluted  to  1  I  . 

.  filtered  through  a  dry  paper  and  saturated 

with  hydrogen  sulphide.  The  light  red  solution  is 
jiiNt  acidified  with  dilute  sulphuric  acid  (1:5)  and 
allowed  to  stand  for  2  bra.  ;  the  precipitate  is  filtered 
otf.  washed  first  with  hydrogen  sulphide  wat- 
taining  sulphuric  acid,  then  with  dilute  alcohol. 
Ignited  apart  from  the  paper,  and  the  re- 
sidue weighed  as  MoO,.  Vanadium  in  fwro- 
riimii'ium. — 0"3  g.  of  the  finely-powdered  alloy  is 
dissolved  in  20  c.c.  of  nitric  acid  (sp.  gr.  1*2),  and 
the  solution  evaporated  to  fumes  with  20  c.c.  of 
concentrated  sulphuric  acid.  After  cooling,  the 
residue  is  evaporated  three  times  with  25  c.c.  of 
titrated  hydrochloric  acid,  the  last  evaporation 
being  prolonged  until  the  sulphuric  acid  fumes 
strongly.     The  flask  is  kept  covered  with  a  clock- 

dnring  these  operations  to  prevent  re- 
oxidation.  The  final  liquor  is  diluted  with  300  c.c. 
of  air-freo  water  containing  15  c.c.  of  phosphoric 
acid  (1:3)  and  the  solution  titrated  at  60°— 70°  C. 
with  permanganate,  which  should  be  standardised 
it  fcrro-vanadium  of  known  vanadium  con- 
tent or  against  pure  vanadic  acid. — A.  R.  P. 

Copper  assay,'  Electrolytic  :  a  new  modifica- 
tion.     I'.   (J.   Hawley.     Eng.  and  Min.  J.,   1920, 
HO,  102—165. 

From  1  to  3  g.  of  the  sample  is  mixed  with  1  g.  of 
sodium  bisulphate,  1  g.  of  ammonium  sulphate,  and 
5  c.c.  of  70 ; i  sulphuric  acid;  5  c.c.  of  nitric  acid 
saturated  with  potassium  chlorate  is  t-dded,  and, 
after  standing  for  a  few  minutes,  a  further  10  c.c. 
The  mixture  is  digested  warm  for  a  short  time,  then 
evaporated  until  strong  fumes  are  evolved  and  the 
After  cooling,  1  c.c.  of 
water  is  added,  followed  immediately  by  50  c.c.  of 
dilute  ammonia  (ammonia  2  1.,  water  4  I.,  ammo- 
nium nitrate  100  g.) ;  the  liquid  is  well  stirred, 
heated  to  boiling,  cooled  slightly,  5  c.c.  of  strong 
ammonia  added,  and  the  precipitate  filtered  off, 
washed  once  with  water,  once  with  ammonia  (111), 
and  once  again  with  water.  The  filtrate  is  boiled 
to  expel  ammonia,  cooled,  and  treated  with  3  c.c.  of 
sulphuric  and  3  c.c.  of  nitric  acid.  Meanwhile  the 
precipitate  is  dissolved  off  the  filter  with  dilute 
nitric  acid,  the  solution  made  ammoniacal,  a  few 
drops  of  2%  potassium  cyanide  added,  and  the 
warm  solution,  without  filtration,  electrolysed  for 
i  hr.  at  02  amp.,  using  a  rotating  cathode.  The 
beaker  is  then  removed  and  replaced  by  that  con- 
taining the  bulk  of  the  copper,  the  current  is 
switched  on  in  the  opposite  direction  to  re-dissolvo 
the  small  amount  of   impure  copper  that  was  de- 

El  from  the  iron  precipitate,  then  switched 
ack  to  the  original  direction  and  the  electrolysis 
continued  for  1 — lj  hr.  at  1 — 1*6  amp.,  and  finished 
as  usual.  Hydrochloric  acid  should  be  used  in  dis- 
solving oxidised  ores,  and,  if  molybdenum  in 
S resent,  a  small  amount  of  a  soluble  lead  salt  should 
e  added  before  the  ammonia  solution.— A.  R.  P. 

Brasses;  Special .     L.  Guillet.     Com ptes  rend., 

1920,  171,  172—173.    (Cf.  J.,  1900,  540,  813;  1913, 
90,  913;  1920,  157a,  269a.) 

Brasses  containing  cobalt  are  in  no  way  superior 
to  those  containing  nickel,  and  consequently  havo 


no  industrial  importance  When  chromium  is 
introduced  into  brasses,  a  portion  of  it  enters  into 
solution  in  the  constituents  of  the  brass,  hut  an- 
other portion  tonus  a  special  constituent,  probably 

metallic  chromium,  which  diminishes  the  value  of 

the  alloy.  Silver  has  no  very  pronounced  action 
on  the  structuro  of  a  copper-zinc  alloy,  but  gold,  on 
the  contrary,  gives  a  fictitious  copper  content  (J., 
1906,  640)  markedly  greater  than  tlio  real  content. 

— W.  G. 

Brastsi;  Special .    L.  Guillet.    Mem.  Soc.  Ing. 

Oh  ils  de  France,   1920,  73,  154— 182. 

A  full  account  of  investigations,  the  chief  results 
m!  which  have  been  published  previously  (J.,  1906, 
540,  Si:? .  1913,  90,  913;  191  I.  868;  1918, "338a;  1920, 
157a,  269a;  also  preceding  abstract). 

Zirconium.    Marden  and  Rich.    See  VII. 

Anode  corrosion  oj  lead.  Brown  and  others.  See  XI. 

Patents. 

Steel  melt  ma  plant.     E.  and  W.  Waring.     E.P. 
147,244,  7.2.1!). 

a  Mivn  it k  of  iron  ore  and  coal  is  passed  through 
a  producer  chamber  on  a  conveyor  and  delivered 
with  lime  to  a  cupola  from  which  the  material  is 
conveyed  to  a  furnace,  the  gases  from  which  pass 
through  the  cupola  to  a  combustion  chamber  in 
which  a  part  of  the  conveyor  and  a  boiler  are 
situated.  The  gases  from  the  producer  are  con- 
veyed to  tuyeres  in  the  producer  chamber  and 
furnace. — J.   W.  D. 

Iron;    Production    of   .      A.    Jackson.      E.P. 

147,999,  25.4.19. 
Refined  iron  containing  Si  0'3 — 06%,  total  C  1'5 — 
25%,  P  0-3—0-6%,  and  less  than  0"1%  S,  is 
prepared  by  molting  in  a  cupola  a  mixture  of  steel 
scrap  and  selected  pig  iron  in  suitable  proportions 
according  to  analysis. — J.  W.  D. 

Ferro-alloys;  Production  of  .     H.   L.  Sulman 

and  W.  B.  Ballantine.  E.P.  145,925,  9.5.19. 
Castings  resistant  to  rust  and  corrosion  are  pro- 
duced by  reducing  a  pure  compound  of  iron  and 
chromium  (e.g.,  oxides)  with  a  thormo-rcducing 
agent  containing  white  iron,  or  forge  scale  con- 
taining silicon,  or  calcium  silicide,  so  that  silicon 
is  introduced  into  the  alloy  during  reduction. 

—J.  W.  D. 

Chromium-containing     [iron~\     alloys;    Process    of 

producing    .      F.    A.    Fahrenwald.      U.S. P. 

1,346,187,  13.7.20.  Appl.,  25.8.19. 
Ferrous  metal  ores  are  mixed  with  just  sufficient 
carbon  to  reduce  all  the  metallic  constituents,  and 
the  mixture  is  first  heated  for  a  long  time  to  a 
temperature  sufficiently  high  to  carry  out  the 
reduction  without  reducing  the  silica  in  the  charge; 
finally,  the  heat  is  raised  until  the  reduced  metal 
melts  and  the  unreduced  constituents  are  slagged 
off.— A.  R.  P. 

Firearm  and  [iron  and  copper]  alloys  for  making 

same.     F.  A.  Kahrenwald.     U.S.P.  (a)  1,346,188, 

(b)    1,346,189,    (c)   1,346,190,    and    (d)   1,346  191 

13.7.20.    'Appl.,  (a)  25.8.19,  (a)  15.10.19,  (o)  (n) 

15.12.19. 

(a)  An  alloy  of  one  o*r  more  iron  group  metals  with 

ono  or  more  chromium  group  metals,     (b)  An  a  loy 

of  approximately  36%  Ni  and  64%  Fe.    (c)  An  a   oy 

of  copper  and  not  less  than  25%  Ni.     (d)  An  alloy 

of  iron  with   at    least  30       of  one  or  metals  at 

the  iron  group. — A.  R.  P. 

Metallic  powders;  Production  of  .     E.  Odam. 

E.P.  129,631,  21.6.19.     Conv.,  10.7.18. 
Granulated  metal,  waste  metal  cuttings^  etc.,  are 
reduced  to  powder  by  causing  them  to  flow  under 
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the  action  of  centrifugal  force  into  a  conduit  which 
directs  the  material  between  balls  and  the  races  in 
which  they  run.  The  material  is  passed  several 
times  successively  through  the  device  before  being 
discharged. — J.  W.  D. 

Crucible  and  like  furnaces.     J.  A.  Gaskill.     E.P. 

132,266,  3.9.19.  Conv.,  3.9.l£v 
A  crucible  for  melting  steel,  iron,  or  other  metals, 
reducing  refractory  ores,  or  annealing  and  heat 
treating  metal  articles,  is  mounted  on  supports 
within  a  refractory  combustion  chamber,  closed  at 
the  bottom  by  hinged  doors,  and  at  the  top  by  a 
cover  having  a  central  vent  opening.  The  combus- 
tion chamber  is  surrounded  by  a  jacket  into  which 
the  air  for  combustion  passes  tangentially  at  the 
bottom,  and  is  preheated  while  passing  round  the 
combustion  chamber  to  the  outlet  at  the  top.  Two 
burners  for  fuel  gas  or  oil  project  tangentially  into 
the  combustion  chamber  at  opposite  sides  near  the 
bottom.  The  side  wall  of  the  combustion  chamber 
projects  inwards  at  its  middle  zone,  so  that  the 
combustion  products  are  deflected  into  contact  with 
the  crucible  and  are  then  allowed  to  expand  before 
escaping  at  the  top. — W.  F.  F. 

Regenerators  for  smelting  furnaces  and  the  like. 
P.  Kuhn.     E.P.  138,103,  20.1.20.    Conv.,  4.5.18. 

The  regenerators  are  provided  with  gratings  .'n 
two  compartments  inclined  to  one  another,  the  floor 
o*f  the  compartment  nearer  the  furnace  sloping 
downwards  to  the  rear.  This  arrangement  prevents 
clogging  of  the  gratings  when  coal  dust  is  used  as 
fuel.— J.  W.  D. 

Furnaces  for  the  heat  treatment  of  metal  articles. 

A.  Hardy,  J.  H.   Hunt,  and  M.  Wigglesworth. 

E.P.  145,958,  5.6.19. 
Gas  from  a  producer  passes  into  a  horizontal  longi- 
tudinal flue  below  the  horizontal  heating  chamber. 
This  flue  is  provided  with  inclined  outlets  arranged 
alternately  on  opposite  sides  and  the  gas  on  leaving 
each  outlet  meets  a  stream  of  preheated  air.  The 
burning  gas  from  each  outlet  passes  through 
separate  transverse  flues,  extending  completely 
around  the  heating  chamber.  The  hot  gas  then 
passes  through  tortuous  passages  adjacent  to  the 
passages  through  which  the  air  supply  for  combus- 
tion is  passed  to  preheat  it. — W.  F.  F. 

Alloy;  Metal  for  the   armourings  of  electric 

cables.  D.  Stenquist.  E.P.  136,143,  9.10.19. 
Conv.,  5.12.18. 

The  alloy  is  composed  of  lead  and  001  to  0'1%  of 

magnesium. — B.  N. 

Metal  alloy.  A.  E.  Farmer.  E.P.  145,956,  4.6.19. 
Thb  alloy  consists  of  copper,  53  lb.,  aluminium  025 
lb.,  tin  0-25  lb.,  spelter  28  lb.,  and  nickel  25  lb.  The 
copper  and  23  lb.  of  the  spelter  may  be  replaced  by 
75  lb.  of  70—30  cartridge  metal— W.  F.  F. 

Aluminium  castings;  Production  of  .     Metall- 

industrie  Schiele  und  Bruchsaler.  E.P.  137,325, 
2.1.20.  Conv.,  18.2.18. 
In  the  production  of  aluminium  castings  in  metal 
moulds  the  surfaces  of  the  moulds  and  their  metal 
or  sand  cores  are  coated  before  each  pouring  with 
a  varnish  containing  either  aluminium  or  an 
aluminium  alloy,  and  then  slowly  heated  to  400°  C. 
to  burn  off  organic  matter  "and  leave  an  even 
coating  of  aluminium  which  prevents  oxidation 
and  ensures  clean  castings.  The  moulds  and  cores 
are  then  fitted  together,  heated  to  550°— 700°  C, 
and  the  aluminium  cast  in  them  in  the  usual 
manner. — A.  R.  P. 

Castings;   Process    of   making   .      Z.    Jeffries, 

Assr.  to  Aluminium  Castings  Co.  U.S. P. 
1,347,481,  20.7.20.    Appl.,  24.9.17. 

Intricate  castings   of  aluminium  alloys   or  other 


metals  having  high  coefficients  of  expansion  are 
prepared  by  casting  the  molten  metals  into  a  per- 
manent mould  formed  of  metal  having  approxi- 
mately the  same  coefficient  of  expansion  as  the 
metal  of  the  casting,  and  a  high  coefficient  of 
thermal  conductivity  compared  with  iron. 

—J.  W.  D. 

Ores;  Concentration  of  .     L.   A.   Wood,   and 

Minerals  Separation,  Ltd.    E.P.  145,852,  23.3.19. 

Ores  containing  copper  sulphide  and /or  carbon- 
aceous material,  and /or  molybdenite  may  be 
separated  from  other  ingredients  such  as  iron,  zinc, 
or  lead  sulphides  by  the  froth  flotation  process 
using  frothing  agents  such  as  amyl  and  butyl 
alcohols,  camphor,  furfural,  phenol,  cresol,  aniline, 
toluidine,  picoline,  lutidine,  or  aqueous  extracts  of 
commercial  oils,  such  as  wood  tar  or  eucalyptus  oil. 
The  differential  separation  effected  by  these  sub- 
stances is  improved  by  the  addition  of  alkali  sili- 
cates, hydroxides,  or  carbonates. — W.  F.  F. 

Ores;  Concentration  of  and  apparatus  there- 
for. Minerals  Separation,  Ltd.  From  E.  H. 
Emerson.    E.P.  145,870,  1.4.19. 

The  ore  pulp  is  mixed  with  a  mineral-frothing 
agent,  and  is  supplied  to  the  top  of  a  separating 
vessel  placed  at  the  top  of  an  inclined  trough.  The 
pulp  is  delivered  into  a  funnel  having  a  wide  stem 
projecting  downwards  into  the  vessel,  and  the 
mixture  is  aerated  and  agitated  by  a  jet  of  water 
and  air  which  is  projected  downwards  into  the  stem 
of  the  funnel.  The  froth  carrying  the  mineral 
particles  overflows  at  the  top  into  the  inclined 
trough.  The  residue  passes  from  the  bottom  of  the 
separating  vessel  to  the  top  of  a  second  separating 
vessel,  and  so  on  through  a  series  of  vessels  arranged 
at  progressively  lower  levels  along  the  inclined 
trough.  The  mixing  jet  for  each  vessel  is  produced 
by  a  water-air  injector,  and  the  jets  are  directed 
against  a  transverse  baffle  at  the  centre  of  each 
separating  vessel. — W.  F.  F. 

Flotation  process.  R.  GahL  Assr.  to  Pneumatic 
Process  Flotation  Co.  U.S.P.  1,346,819,  20.7.20. 
Appl.,  10.12.18. 

Additional  sand  substantially  free  from  Blimes  is 
introduced  into  the  normal  pulp  and  the  mixture 
subjected  to  froth  flotation. — J.  W.  D. 

Corrosion   of   metallic   surfaces;    Composition    for 

preventing  .     C.   A.   Allison.     From  Naigai 

Kagaku  Seihin  Kabushiki  Kaisha.    E.P.  146,676, 
15.5.19. 

A  composition  for  preventing  oxidation  of  metallic 
surfaces  immersed  in  liquids  consists  of  borax,  8 — 15 
pts.,  dextrin  2 — 3  pts.  An  addition  of  1  %  of  the 
above  to  ink  made  from  tannic  and  sulphuric  acids 
prevents  corrosion  of  pens.  The  composition  is  also 
applicable  for  protecting  metal  articles  immersed  in 
disinfecting  solutions  such  as  mercuric  chloride,  and 
for  preventing  corrosion  of  steam  boilers. — W.  F.  F. 

Rust-preventing  treatment.  W.  R.  Swan,  Assr.  to 
J.  J.  Woolverton.  U.S.P.  1,346,473,  13.7.20. 
Appl.,  8.1.20. 

Iron  and  steel  articles  are  heated  in  a  sealed 
chamber,  the  chamber  is  then  partially  evacuated, 
and  the  vapour  of  a  non-corrosive  substance  ad- 
mitted.—A.  R.  P. 

Electrolysing  cobalt  solutions.  E.  B.  Cutten. 
US. P.  1,344,869,  29.6.20.    Appl.,  20.10.19. 

Cobalt  is  deposited  by  electrolysing  a  solution  of 
cobalt  sulphate,  which  is  maintained  neutral  by 
the  action  of  a  reagent  that  forms  an  insoluble  and 
innocuous  precipitate  with  the  liberated  sulphuric 
radical.- — B.  N. 
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Metals   [coppcrl;   l'roctss  of  extracting   from 

their  orei.     W.  E.  Greenawalt.    I'.S.P.  I, ; ;U.->, slti, 
6.7  80.    Appl..  [8.13.16.    Renewed  1 5 

Coppeu  ores  arc  h-.irh.il  with  an  acid  rotation  to 
•  the  oopperj  the  rich  solution  is  drawn  off 
and  electrolysed  to  deposit  tho  copper  and  re- 
Kiiur.it.'  the  acid.  Tho  gangue  is  washed,  tho 
washing*  treated  with  hydrogen  sulphide,  and  the 
precipitated  copper  sulphide  digested  with  the 
ilyte  to  reduce  the  metallic  salts  therein  to 
their  lower  state  of  oxidation.— A.   H.  P. 


— .    If.   II    ('.iron. 
U*.S.P.    1,1! 


S  >eesi  of  treating  — 

•  flevenger  and  Caron. 
13.7.20.    Appl.,  19 

Nil  kfx  silicate  ores  are  subjected  to  a  preparatory 
reducing  roast,  the  reduced  ore  being  cooled  under 
non-oxidising  conditions. — A.  R.  P. 

M   led   from    ores   etc.;    Apparatus   for   extracting 

.    II.  H.  Godfrey.    D.8.P.  1,847,026,  20  7.80. 

Appl.,  1.8.19. 

I  apparatus  consists  of  an  ore  concentrating 
shaking  table  inclined  longitudinally  and  tran» 
rersely,  covered  with  a  cathode,  and  an  anode 
■paced  above  the  cathode.— J.  W.  D. 

■  I  tiUoys  and  process  of  making   the   same.     G. 
Honhi  i  '■'        of  W.  C.   Bonhorst),  and 

J.  Sofge.     E.P.  138,327,  20.1.20.    Conv.,  8.12.17. 

rj.S.P.  1,313,884  of  1019;  J..  1919.  77-  v. 

Steel:   High-speed   .      J.    O.    Arnold.      U.S. P. 

1,846,788,  6.7.20.    Appl.,  9.11.18. 

-       E.P    182,088  of  191S;  J.,  1919.  826a. 

Ferrochromium;    Manufacture    of    .      W.    L. 

Turner.    U.8.P.  1,346,728,  13.7.20.    Appl.,  7.1.18. 
E.P.  IJ.i.  105  of  1917;  J.,  1919.  224a. 

Open-hearth  furnaces.  D.  McLain  and  F.  Carter. 
E.P.  146,020,  10.10.19. 

See  U.S. P.  1,381,804  of  1920;  J.,  1920,  302  a. 

Zinc;  Treatment  of  zinc  solutions  preparatory  to 

recovery  of by  electro-deposition.     D.  Avery 

and  R.  T.  D.  Williams,  Assrs.  to  Electrolytic  Zinc 
Co.  of  Australasia  Proprietary,  Ltd.  U.S. P. 
I.ai7,200,  20.7.20.    Appl.,  25.7.18. 

E.P.  131,702  of  1918;  J.,  1919,  827  a. 

Metallurgical  furnace.  S.  If.  Howell.  Reissue 
14,914,  13.7.20.  of  U.8.P.  1,337,703,  20.4.20. 
Appl.,  5.6.20. 

fan  J  167  a. 


.      W.    E.   Ruder, 
U.S.P.  1,346,062, 


-    a!   t  mi'  M 
Assr.  to  General  Electric  Co. 
6.7.20.    Appl.,  10.7.18. 

Sue  E.P.  I 25,1 I  16  of  1919;  J.,  1919,  327  a. 

Lead  and  zinc;  Extraction  of from  their  ores. 

F.  E.  Elmore.    U.S.P.  1,346,642,  13.7.20.    Appl., 
1.4.19. 

Sf.f.  K.I1.  131,353  of  1918;  J.,  1919,  827  a. 
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[Electrical  precipitation.']     Motion  of  droplets  and 
ides  in  the    field    of    the    corona,    discharge. 
R.   ('.   lolnum   and   S.    Karrer.     Chem.   and  Met. 
Eng.,  1920,  22,  1203—1206. 

By  photographing  tho  form  of  a  water  jot  arranged 
within  a  precipitation  chamber  containing  a  cen- 
tral wire  between  two  parallel  sheet  metal  plates, 
the  jet  being  discharged  parallel  to  the  central  wire, 
it  is  shown  that  there  are  four  methods  whereby 
pnrti<hs  in  the  field  of  a  corona  discharge  may  ob- 


tain charges  of  electricity,  namely,  bj  induction,  by 

Condi  ,:  the  earth,  by  the  ad- 

sorption of  ions  present    in  the  corona  held,   and  by 

actual  eontai  i  with  an  eleotrode,  The  in.. mm  of  the 
particles  is  determined  by  the  chs  red  and 

bj  the  potential  gradient  oi  the  field.  The  space 
charge  in  the  major  pari  ol  the  corona  diet  barge  is 
of  the  san  the  central  wire.    It  is  believed 

that    the     adsorption     of     ions    having    tho    same 

I  lie  iin.l.i  l\  ing  process 

in  the  action  oi  Cottrell  precipitators. 

.i    s.  G.  T. 

Lead;  Anode  corrosion  of in  sodium  hydroxide 

"is.    0.  W  .  Brown,  C.  0.  Henke,  and  I,.  T. 
Smith.    .1.  Phys.  Chem..  1920,  24,  367 

I'll K  amount  ol  COITOBion  of  lead  snodi  ■  m  the  elec- 
trolysis of  sodium  hydroxide  solutions  rapidly  in- 
■-es  with  increasing  temperature;  thus  using  a 
solution  of  152  g.  oi  sodium  hydroxide  pei  I.  the 
amount  of  corrosion  is  4'5%  of  the  theoretical  at 
20°  C,  98-3%  at  60°  C,  and  theoretical  at  76°  O. 
\t  all  temperatures  the  corrosion  increases,  with  in- 
creasing concentration  of  the  sodium  hydroxide,  to 
a  maximum  which  it  reaches  with  1-V2  g.  per  1.,  and 
then  tails  with  further  increase  in  concentration. 
Thus  at  60°  C.  the  following  fractions  of  the  theo- 
retical amount  of  corrosion  are  found  with  the  con- 
centration given:  35  g.  per  1..  57%  ;  71  g.,  493%  ; 
lit)  g.,  96-4%  ;  152  g„  98'3%  ;  192  g.;  58'5;'  ;  304  g. 
per  1.,  377%.  The  current  efficiency  increases 
rapidly  with  increase  in  temperature,  this  being 
especially  marked  for  solutions  containing  152  g. 
per  1.  and  a  current  density  of  4  amps,  per  sq.  dm. 
There  is  a  100%  corrosion  when  the  hath  tension  is 
low  (02 — O'S  volt),  and  a  low  corrosion  when  the 
voltage  is  high  (3'2  volts).  When  tho  anode  is  corrod- 
ing properly  the  discharge  potential  is  about  0"2 
volt,  but  when  it  ceases  to  corrode  the  discharge 
potential  rises  to   -P317  volt.— J.  F.  S. 

Suits;   Elect  rial   Conductivity  of   nurtures  of  fused 

and  solid .  C.  Sandonnini.    Gaz.  Chim.  Ital., 

1920,  50,  I.,  289—321. 

Thk  conductivities  of  various  binary  mixtures  of 
salts,  some  of  which  merely  mix  while  others  form 
compounds,  have  been  measured.  For  the  fused 
mixtures  the  equivalent  conductivity— in  which 
allowance  is  made  for  the  slight  change  in  specific 
gravity  occurring  on  mixing — is  always  less  than 
the  value  calculated  from  the  law  of  mixtures;  the 
divergences  are  the  more  marked  for  tle.se  pairs  of 
salts  with  which  compounds  exist  in  the  fused  mass, 
but  the  conductivity  isotherms  in  general  exhibit 
no  singular  points  corresponding  with  the  composi- 
tion of  such  compounds,  although  for  KCI — CaCI, 
this  is  approximately   the  case.     (Cf.  J.C.S.,  Sept.) 

T.  II.  P. 

PATF.NT8. 

Electrolytic  rill.  L.  W.  Chubb,  Assr.  to  Westing- 
house  Electric  and  Manufacturing  Co.  U.S.P. 
(a)  1,344,762  and  in)  1,344,763,  29.6.20.  Appl., 
(a)  8.2J7,  (b)  7..S.19. 

(a)  A  film-forming  conductor  for  electrolytic  cells 
is  composed  of  metallic  titanium,  (a)  An  electrode 
for  electrolytic  cells  comprises  a  compound,  e.g.,  an 
oxide,  of  titanium. — B.  N. 


Electric  furnaces. 
23.4.19. 


A.  M.  Teixeira.     E.P.  147,8 


See  U.S.P.  1,313,761  of  1919;  J.,  1919,  830  a. 
Catalysis.    E.P.  126,279.    See  I. 
Hypochlorites.    E.  P.  148,095.    See  VII. 
Hesistance  material.    U.S.P.  1,346,874.    See  VIII. 
Electric  cables.    E.P.  136,143.    See  X. 
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XII.-FATS;  OILS;  WAXES. 

Linseed  oil;  Hexabromide  test  of  the  purity  of . 

Amer.  Soc.  Testing  Materials.  Circ.  No.  99. 
Educat.  Bureau,  Paint  Manufacturers'  Assoc, 
U.S.A.,  July,  1920.     16  pages. 

In  Bailev's  modification  of  Steele  and  Washburn's 
method  (J.,  1920,  197  a)  the  linseed  oil  fatty  acids 
are  prepared  in  an  atmosphere  of  carbon  dioxidfe. 
1  g.  is  dissolved  in  25  c.c.  of  ether,  which  has  been 
purified,  dried,  and  saturated  with  linolenic  hexa- 
bromide at  0° — 2°  C,  in  a  weighed  centrifuge 
tube  (1  in.  diam.x5  in.  long),  which  is  then  placed 
in  a  freezing  mixture  at  about  -5°  C.  (crushed  ice 
and  dilute  hydrochloric  acid).  Freshly-prepared 
bromine  solution  (5  c.c.  in  25  c.c.  of  glacial  acetic 
acid)  is  added,  drop  by  drop,  until  a  deep  red 
coloration  is  produced.     The  tube  is  left  for  about 

14  hrs.  in  an  ice-chest,  then  centrifuged,  cooled  in 
an  ice-bath,  and  the  ether  decanted.  The  deposit 
is  washed  with  20  c.c.  of  the  prepared  ether  at  0°  C. 
and  the  tube  again  centrifuged,  and  this  washing 
and  decantation  repeated  twice  more.  Finally  the 
tube  is  warmed  in  water  at  60°  C.  until  most  of  the 
ether  has  evaporated  and  attached  to  a  vacuum 
pump  showing  a  pressure  of  30 — 40  mm.,  and  after 

15  mins.  is  removed  from  the  water  bath,  allowed 
to  stand  for  15  mins.  and  weighed.  The  results  are 
somewhat  lower  and  less  concordant  than  those 
given  bv  Steele  and  Washburn's  method.  (Cf.  J., 
1920,   417  a.)— C.  A.   M. 

Tung  oil;  Standard  specifications  for  the  purity  of 

raw .   Amer.  Soc.  for  Testing  Materials.   Circ. 

No.  100.  Educat.  Bureau,  Paint  Manufacturers' 
Assoc,  U.S.A.    July,  1920.    12  pages. 

It  is  proposed  that  raw  tung  oil  shall  answer  to 
the  following  requirements  : — Sp.  gr.  15'5°/15"5°  C, 
0943 — 0'939;  acid  value,  6  (max.);  saponif.  value, 
195 — 190;  unsaponif.  matter,  0"75%  (max.);  n,," 
=  1520— 1515;  iodine  value  (Hiibl  8  hrs.),  165 
(min.) ;  and  heating  test,  12  mins.  (max.).  The 
following  modification  of  Browne's  heating  test  is 
prescribed  : — Test  tubes  for  the  oil  should  be  15  cm. 
by  16  mm.,  and  be  closed  by  a  cork  through  which 
a  glass  rod  3  mm.  in  diam.  can  move  easily.  A 
beaker  (800  c.c),  15  cm.  high  and  10  cm.  in  diam., 
is  filled  to  75  cm.  with  cottonseed  or  soya  bean  oil, 
and  in  this  is  suspended  a  thermometer  at  1"5  cm. 
from  the  bottom.  The  oil  is  heated,  and  at  293°  C. 
(560°  F.)  two  test-tubes  containing  respectively 
5  c.c.  of  the  tung  oil  and  5  c.c  of  a  control  sample 
are  introduced  so  that  the  bottom  of  each  tube  is 
level  with  the  lowest  part  of  the  thermometer  bulb. 
The  source  of  heat  is  removed  for  about  45  sees. 
and  then  replaced,  and  the  temperature  maintained 
at  282°  C.  (540°  F.)  as  constantly  as  possible.  After 
9  mins.  the  glass  rods  are  raised  at  intervals  of 
i  min.,  and  a  note  taken  of  the  time  required  for 
each  sample  to  set  firmly.  The  average  time  of 
setting  of  pure  American  pressed  tung  oil  was  9$ 
mins.,  whilst  the  same  oil  with  5%  of  soya  bean  oil 
required  10|  mins.  to  set. — C.  A.  M. 

Yeast  fat;  Nature  of  .       J.  S.  MacLean  and 

E.  M.  Thomas.    Biochem.  J.,  1920,  14,  483 — 493. 

Crude  yeast  fat  is  a  brown  liquid  with  a  high 
iodine  value  and  a  low  saponif.  value,  and  has  a 
large  proportion  (25 — 45%)  of  unsaponifiable 
matter.  It  may  contain  as  much  as  20%  of  a  sterol, 
apparently  identical  with  ergosterol,  partly  in  the 
free  state  and  partly  as  fatty  acid  esters.  Palmitic, 
oleic,  and  linolic  acids  have  been  identified  with  cer- 
tainty in  yeast  fat,  and  there  is  evidence  for  the 
presence  of  lauric  and  possibly  arachidic  acids.  (Cf. 
J.C.S.,  Sept.)— W.  G. 

Cockle-burr  oil.     A   new  seed  oil.     L.   B.   Rhodes 

J.  Amer.  Chem.  Soc,  1920,  42,  1507—1508. 
The  burrs  were  of  the  species  Xanthium  eehinatum. 


The  kernels  freed  from  the  black  shucks  amounted 

to  3069%   of  the  burrs,   and  contained  moisture, 

!    6-95—7-22%;    crude    protein,    40-34—40-53%;    oil, 

29-78—29-89%;     crude     fibre,      2'47— 2'58%  ;     ash, 

5'42%.    When  cold  pressed  they  gave  a  light  yellow 

sparkling  oil,  with  a  pleasant  odour  and  a  nutty 

flavour.     It  had  sp.  gr.  at  155°  C.  09251;  nDi6«  = 

1-4773;  Zeiss  butyrometer  reading  at  20°  C.  1-4771, 

I    40°  C.  1-4691;  solidif.  pt    -180°  C. ;  iodine  value, 

!    (Hanus)    140'8;    saponif.    value    1902;    Reichert- 

i    Meissl  value  0'233 ;  Hehner  value  89'7 ;  acetyl  value 

106 ;  m.pt.  of  fatty  acids  190°  C.    The  oil  is  a  dry- 

■    ing  oil.     The  kernel  meal  and  the  press  cake  were 

both  highly  toxic  to  guinea-pigs. — W.  G. 

"Stearic"    acids;   Explanation   of  uniform   com- 
position of .     B.  H.  Nicolet.     J.  Ind.  Eng. 

Chem.,  1920,  12,  677—679. 

Commercial  "stearic"  acids  were  found  to  agree 

within  05°  in  solidif.  pt.  (55-18°— 55 '66°  C)  after 

allowing  02°  C.  for  each  1%  of  oleic  acid  calculated 

from  the  iodine  value.     In  the  case  of  mixtures  of 

|    pure  stearic  and  palmitic  acids  the  solidif.  pt.  curve 

I    falls  continuously  from  100%  stearic  acid  to  a  point 

I    B  (55°  C.  50%  palmitic  acid),  then  rises  to  a  maxi- 

i    mum  at  C  (55-4°  C.  55%  palmitic  acid),  falls  to  D 

(about  72%  palmitic  acid),  and  finally  rises  normally 

to   100%    palmitic   acid.      It   is   concluded   that   in 

]    accordance  with  the  behaviour  of  solid  solutions  the 

commercial   "stearic"   acids  examined   have   been 

j    derived  from  mixtures  containing  between  53  and 

72%  of  palmitic  acid  in  their  saturated  fatty  acids, 

'    so   that   their   composition    would   fall    within   the 

section  of  the  curve  from  B  to  D,  and  on  pressing 

would  approach  the  composition  corresponding  to 

the   maximum   point   C,    and    thereafter    show   no 

further  alteration. — C.  A.  M. 

Fatty  acids;  Synthesis  of from  paraffin  wax 

and  other  petroleum  fractions.    K.  Lbffl.    Chem.- 
Zeit.,  1920,  44,  561—562. 

In  the  catalytic  oxidation  of  petroleum  hvdrocarbons 
(cf.  J.,  1920,  459  a,  521a)  the  best  yields  of  fatty 
acids  are  obtained  with  lead  or  mercuric  com- 
pounds, which  apparently  dissolve  completely  in  the 
products  of  oxidation.  The  best  results  are  obtained 
by  oxidising  at  115° — 120°  C,  under  a  pressure  of 
3  atm.  and  with  agitation  for  about  7  hrs.,  in  the 
presence  of  water,  which  is  an  essential  factor. 
Alkalis  have  not  the  catalytic  influence  claimed  bv 
Schaal  and  bv  Franck  (J.,  1920,  395  a).  The  oxida- 
tion products  (98—120%  ;  av.  106—110%  on  the 
original  material)  consist  of  about  7 — 20%  of  water, 
25 — 40%  of  lower  fatty  acids,  with  small  amounts 
of  aliphatic  aldehydes  and  ketones,  and  78—50%  of 
higher  fatty  acids  and  10 — 15%  of  unsaponifiable 
matter.  They  may  be  fractionated  by  distillation 
(up  to  200°  C.)  with  superheated  steam  and  then  by 
distillation  with  steam  in  vacuo.  The  unsaponi- 
fiable hydrocarbons  may  be  separated  by  fractional 
precipitation  with  alcohol,  alcohol-ether,  and 
alcohol-ethyl  acetate.  The  fatty  acids  mixed  with 
10 — 20%  of  tallow  or  coconut  oil  fatty  acids  yield 
satisfactory  soaps. — C.  A.  M. 

Fats;  Comparison  of  different  methods  for  deter- 
mining  the   iodine   value  of  .     T.  Sundberg 

and  M.  Lundborg.     Z.  Unters.  Nahr.  Genussm., 
.     1920,  39,  87—95. 

;  The  Hanus  method  gives  results  which  agree  with 
those  found  by  the  Hiibl  method,  whilst  consider- 
ably higher  values  are  found  by  the  Wijs  method 
and  slightly  lower  by  Winkler's  method.  In  the 
case  of  fats  or  oils  with  high  iodine  values  the  Hiibl 

I  method  gives  results  which  are  nearest  to  the  calcu- 
lated values,,  e. g.,  linolic  acid,  18P1  (calculated), 
1943  (Hiibl),  and  20M  (Wijs).— W.  P.  S. 

!   Cottonseed  oil.    Daniels  and  Loughlin.    See  XIXa. 
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Patent. 
Linsttd  oil  substitute.   U.8.P.  1,847,074.   See  XHT. 

XIII.    PAINTS;  PIGMENTS;   VARNISHES; 
BESINS. 

Air  in  paint  uml  varnish  containers-  Composition 

of .    H.  A.  Gardner  ami  T.  M.  Rector.    Paint 

Manufacturers'     Assoc-.,     U.S.,     and     National 
Varnish  Manufacturers'  Assoc.    Circ.  103,  Aug., 

laaa  a  pp. 

Thb  oxygen  in  the  air  contained  in  the  space  above 
the  liquid  in  a  sealed  can  of  paint  or  varnish  is 
found  to  be  completely  absorbed  by  the  drying  oils 
in  a  period  of  two  weeks. — A.  de  W. 

Patents. 

Phenolic  condensation  product;  Process  of  pro- 
ducing a  .     Method  of  preserving   infusible 

phenolic    condensation    products    from    discolora- 
tion.    L.   V.   Redman,   A.  J.   Weith,   and   F.   P. 
Brock,  Assrs.  to  Redmanol  Chemical  Produi  > 
I    S  I'     (a)    1,345,694   and   (b)    1,345,095,   0.7.20. 
Appl.,  (a)  10.9.13  (Renewed  12.5.19),  (b)  24.7.19. 

(a)  To  obtain  a  phenolic  condensation  product  with- 
out the  aid  of  a  condensing  agent,  a  solution  of 
formaldehyde  and  a  phenolic  substance  largely  in 
it  the  formaldehyde  is  boiled  until  the  form- 
aldehyde is  substantially  elminated  from  the 
supernatant  aqueous  layer  which  forms,  the  aqueous 
layer  is  discarded,  the  viscous  gummy  lower  layer  is 
concentrated  by  further  heating,  then  mixed  with 
a  solution  of  formaldehyde  in  lesser  proportion  than 
in  the  first  step,  poured  into  moulds,  caused  to  set 
at  ■  temperature  below  100°  ('..  removed  from  the 
moulds,  and  hardened  to  an  infusible  and  substan- 
tially insoluble  condition  by  prolonged  heating 
below  100°  0.  (b)  An  infusible  and  practically  in- 
soluble phenolic  condensation  product  of  the  trans- 
parent order  is  preserved  in  a  medium  which  is 
inert  thereto  when  exposed  to  the  action  of  sunlight. 

—A.  de  W. 

Linseed  oil  substitute  and  process  of  makino  same. 
H.  C.  Bone,  Assr.  to  M.  A.  Esteva.  U.S. P. 
1,847,074,  20.7.20.    Appl.,  23.3.18. 

A  mixture  of  60  pts.  of  kerpsene  and  40  pts.  of 
lubricating  oil  is  mixed  with  10  pts.  of  rosin,  the 
mixture  heated  to  boiling  for  approximately  50 
mins.,  agitated,  2 J  pts.  of  manganese  hydroxide 
added  with  stirring  and  the  mixture  boiled  for 
about  15  mins.,  the  supernatant  liquid  withdrawn, 
about  I  pt.  of  red-cod  oil  added,  and  the  mixture 
allowed  to  rest  for  about  12  hrs.— A.  de  W. 


XIV.- INDIA-RUBBER;  GUTTA-PERCHA. 

Bubber;  New  elasticity   testing  machine   for  soft 

( vulcanised)    .      A.     Schob.      Gummi-Zeit., 

1920,  34,  995—997. 

A  metal  bob  supported  pendulum-fashion,  with  an 
effective  weight  of  200  g.,  falls  through  a  vertical 
height  of  -■'•  cm.,  and  at  the  bottom  of  its  suing 
strikes  a  disc  of  the  rubber,  6  mm.  thick  and 
approximately  .'SO  mm.  diam..  supported  vertically 
against  the  heavy  base  of  the  machine.  The  extent 
of  the  recoil  of  tho  pendulum  is  read  from  a 
graduated  arc  and  indicates  the  relative  elasticity 
of  the  material  of  the  disc.  The  test  pieces  ;m- 
dosted  with  talc  before  use  and  the  temperature 
i*  kept  as  near  20°  C.  as  possible.  Results  are 
quoted  illustrating  the  effect  of  different  tempera- 
a  and  of  different  thicknesses  of  material. 

— D.  F.  T. 


Patent. 

Vulcanising  dissolved  caoutchouc:  Proceti  for . 

S.  J.  Peachey.    B.P,  146,784,  -J.S.19. 

lU'iiiiKi;  m  solution  in  e.g.  benzene,  naphtha,  carbon 
bisulphide,  etc.,  can  be  vulcanised  at  ordinary  tem- 
peratures by  treatment  with  sulphur  in  the 
presenco  of  nitrosobenzeno  or  similarly  constituted 
nitroso-hydrotarbons  of  the  cyclic  series. — A.  do  W. 

XV.  LEATHER;  BONE;  HORN;  GLUE. 

Tan  liquors;  Determination  and  control  of  acidity 

in .    \V.  H.  Atkin  and  F.  C.  Thompson.    J. 

BOO.   Leather  Trades'  Chem.,   1990,  4,  148—169. 

A  rapid  method  is  described  for  determining  the 
actual  hydrion  concentration  of  tan  liquors,  by  the 
use  of  broinophenol  blue,  which  changes  colour  from 
pH  =  2-8  to  pH=4'6.  Tho  colour  observed  through 
two  test-tubes,  one  containing  the  tan  liquor  and 
the  other  the  standard  acid  solution  and  indicator, 
is  matched  through  a  yellow  screen  against  two 
other  tubes,  one  containing  water  and  the  other 
the  indicator,  to  which  is  added  increasing  amounts 
ot  tan  liquor  until  the  matching  is  complete.  The 
quantity  of  tan  liquor  in  the  first  tubo  is  increased 
to  correspond  with  that  in  the  last  one,  and  thus 
allowance  is  made  for  the  colour  of  the  tan  solu- 
tions. A  simple  calculation  shows  the  acid  present 
in  the  amount  of  tan  liquor  necessary  to  match  the 
standard.  For  control  purposes  the  tan  liquor  can 
be  titrated  with  a  standard  solution  of  acid  until 
its  acidity  reaches  that  required  as  shown  by  the 
test.  Figures  are  given  for  various  tan  liquors  and 
comparisons  are  made  with  figures  obtained  by 
Procter's  lime  water  method. — D.  W. 

Leather;    Estimation   of    hide    substance    in   . 

P.  Chambard.     J.  Soc.  Leather  Trades'  Chem., 
1920.  4,  159—161. 

Disckepanoies  in  hide  substance  determinations  by 
the  Kjeldahl  method  have  been  attributed  to  in- 
complete combustion  of  organic  matter  following 
the  use  of  an  insufficient  quantity  of  potassium 
permanganate  and  also  the  difficulty  of  obtaining 
an  average  sample.  The  author  recommends  that 
the  leather  should  be  very  finely  cut  up,  and  2'8  g. 
heated  with  25  c.c.  of  suiphuric  acid,  12  g.  of  pure 
potassium  bisulphite,  and  06  g.  of  anhydrous 
copper  sulphate.  The  mixture  is  boiled  for  2J  hrs. 
With  9  different  samples  of  leather  the  method  gave 
higher  figures  than  those  obtained  by  oxidising  with 
permanganate. — D.  W. 

Glues  and  gelatins;  Properties  and  constitution  of 

.    R,  H.  Bogue.    Chem.  and  Met.  Eng.,  1920, 

23,  5—12,  61—66,  105— 109,  154—158,  197—203. 
Thebb  is  no  variation  in  the  viscosity  of  solutions 
of  normal  glues  with  time  up  to  90  mins.  Vigorous 
agitation  of  a  glue  or  gelatin  solution  results  in  a 
lowering  of  the  viscosity  as  also  does  prolonged 
heating.  Dehydration  produces  a  reversion  of 
"soluble"  gelatin  to  "  insoluble  "  collagen.  At 
temperatures  well  above  the  melting  point  the 
viscosity  increases  nearly  as  a  logarithmic  function 
of  the  concentration  and  varies  inversely  as  the 
temperature.  Addition  of  formaldehyde,  chloral 
hydrate,  and  alums  increases  the  viscosity.  Alums 
have  no  effect  upon  the  gel  strength,  but  the  other 
substances  decrease  the  strength.  Nearly  all 
electrolytes  produce  a  lowering  in  gel  strength,  but 
their  effect  upon  viscosity  may  be  continually  to 
increase,  continually  to  decrease,  or  first  to  increase 
and  later  to  decrease  the  viscosity.  If  is  probable 
that  the  colloid  aggregates  of  protein  molecules  are 
united  into  a  "  streptococcic  thread  "  which  would 
account  more  adequately  than  the  older  theories  for 
the  various  properties  of  gelatin.  If  the  gel 
strength  remains  constant  the  viscosity  varies  as 
the  melting  point,  and  if  the  normal  viscosity 
remains   constant   the   gel   strength   varies   as   the 
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melting   point.     There  appears  to  be   no  relation 
between  the  proximate  constitution  of  glues  and 
their  gel  strength  and  viscosities  except  that  the 
water  content  of  the  air-dry  glue  is  proportional  to 
the  gel  strength.     The  water-retaining  capacity  of 
glues   and   gelatins   is   therefore  controlled   by   the 
same  factors  as  determine  the  gel  strength.     This 
varies  directly  as  the  protein  nitrogen  content  and 
indirectly  as  the  proteose  and  peptone  nitrogen  in 
all  glues  and  gelatins.     The  amino-acid  nitrogen  is 
greater  in  bone  srlue  than  in  hide  glues,  and  tends 
slightly  to  increase  with  decrease  in  gel  strength. 
The  melting  point  and  therefore  the  viscosity  of  a 
glue  is  determined  normally  by  the  balance  between 
the    protein    content   and   that    of    its    hydrolysed 
products,   but  at  any  given  uniform  gel  strength 
the  melting  point  and  viscosity  will  depend  upon 
the  ratio  of  large  to  small  sized  molecules  within 
the  protein  group.     As  the  boiling  of  a  glue  pro- 
gresses it  is  probable  that  some  foreign  substances 
as  chondridin,  keratin,  mucin,  etc.,  become  hydro- 
lysed and  enter  the  solution,  causing  variations  in 
the  different  grades.     Hide  and  bone  glues  differ 
from  each  other  in  chemical  constitution.    Fish  glue 
corresponds  more  closely  in  its  composition  to  low- 
grade  bone  glue  than  to  any  other.     Fish  glue  and 
isinglass  differ  from  animal  glues  in  their  low  con- 
tent of  proline,  oxyproline,  and  tryptophane.     The 
strength  of  a  glue  in  service  is  a  function  of  the  gel 
strength  and  of  the  viscosity,  and  directly  propor- 
tional to  the  melting  point.       The  melting  point 
method  for  evaluation  of  glues  is  recommended  as 
yielding  a  true  index  of  actual  strength  in  service. 
A  very  full  bibliography  on  the  subject  is  given. 

■ — D.  \\  . 

Gelatin  solutions;  Acidity  of  ash-free  and  of  com- 
mercial   .     H.  E.  Patten  and  T.  O.  Kellems. 

J.  Biol.  Chem.,  1920,  42,  363—366. 
The  isoelectric  point  of  ash-free  gelatin  lies  at 
pH=4-8,corresponding  to  a  hydrogen-ion  concentra- 
tion of  l'59xl0~s,  and  that  of  commercial  gelatin 
at  ph  =564,  corresponding  to  a  hydrogen-ion  con- 
centration of  2-28X10-5.— W.  G. 

Patents. 

Tanning  material,  and  method  of  producing  the 
same.  A.  Koetzle,  Assr.  to  Rohm  and  Haas  Co. 
U.S. P.  (a)  1,344,950,  (b)  1,344,951,  and  (c) 
1.344,952,  29.6.20.    Appl.,  (a)  12.4,  (b)  (c)  6.6.19. 

(a)  Sulphophenolcarboxylic  acid,  (b)  sulphocresol- 
carboxylic  acid,  or  (c)  chlorinated  naphthalene- 
sulphonic  acid  is  condensed  with  formaldehyde.  The 
products  are  amorphous,  soluble  in  water,  precipi- 
tate glue  and  gelatin  in  acid  solutions,  and  produce 
a  substantiallv  white,  strong,   pliable  leather. 

— D.  W. 

Leather;    Method    of    making    glazed    kid    ■ . 

Method  of  seasoning  leather.  M.  A.  Zdanowski. 
U.S. P.  (a)  1.345,429  and  (b)  1,345,430,  6.7.20. 
Appl.,  (a)  21.4.17,  (b)  27.4.20. 

(a)  The  tanning  solution  is  prepared  by  melting 
salt  and  aluminium  sulphate  before  dissolving  them 
in  water,  (b)  The  leather  is  seasoned  with  a  mixture 
of  water,  Nigrosine,  carbolic  acid,  blood  albumin, 
wood  alcohol,  gelatin,  and  formaldehyde. — D.  W. 

Leather;    Process    of    making    - .      A.    Rogers. 

U.S. P.  1,346,385,  13.7.20.     Appl.,  5.5.20. 

Hides  and  skins  are  subjected  to  a  mineral  tannage 
followed  by  treatment  with  shark  liver  oil. — D.  W. 

XVI.-S0ILS ;    FEfiTILISEfiS. 

Protozoa  in  the  soil;  A  method  for  estimating  the 

■number  of  active  .    D.  W.  Cutler.    J.  Agric. 

Sci.,  1920,  10,  135—143. 

The  total  number  of  protozoa  in  the  soil  is  first 
found  by  a  dilution  method.    A  fresh  portion  of  the 


soil  is  then  treated  with  sufficient  2%  hydrochloric 
acid  to  neutralise  the  carbonate  present  and  leave 
an  excess  of  acid,  and  the  sample  is  left  overnight. 
By  this  means  all  the  active  forms  are  killed.  A 
second  count  by  the  dilution  method  gives  the 
number  of  cystic  protozoa  in  the  soil,  and  the 
number  of  active  forms  can  then  be  found  by  differ- 
ence.— W.  G. 

Arable  soil;  Measure  of  the  ammonifying  power  of 

.    R.  Perotti.     Att.  R.  Accad.  Lincei,  1920, 

29,  i.,  251—256. 
The  best  conditions  for  carrying  out  the  solution 
method  of  determining  the  ammonifying  power  of 
arable  soil  are  as  follows: — 10  c.c.  of  1"5%  peptone 
solution  is  treated  in  a  test-tube  with  5  c.c.  of  the 
solution  obtained  by  steeping  50  g.  of  the  soil  in 
500  c.c.  of  well-water.  The  tube  is  kept  in  a 
thermostat  at  20° — 25°  C.  for  4  days,  after  which 
the  ammonia  produced  is  estimated  by  distilling 
the  contents  of  the  tube  in  presence  of  magnesia. 
The  mean  of  four  separate  determinations  is  taken. 

— T.  H.  P. 

Cyanamide  in  the  soil;  Mechanism  of  the  decompo- 
sition of  .      G.   A.   Cowie.      J.  Agric.   Sci., 

1920,  10,  163—176.  (fif.  J.,  1919,  380  a.) 
Cyanamide  is  first  broken  down  to  urea  in  soils  by 
a  purely  chemical  change,  and  then  the  urea  is  con- 
verted into  ammonia  by  soil  organisms.  In  sterile 
soils  (previously  heated  to  120°  C.  or  135°  C.)  only 
the  first  change  occurs  and  there  is  an  accumulation 
of  urea.  In  the  case  of  an  inert  6and  in  which  the 
cyanamide  did  not  undergo  decomposition,  it  was 
found  that  the  addition  of  a  zeolite,  prehnite, 
resulted  in  the  conversion  of  the  cyanamide  into 
urea.  Cyanamide  does  not  appear  to  break  down 
in  this  manner  in  peat  and  fen  soils;  in  these  it 
gives  rise  to  a  relatively  small  production  of  urea 
under  normal  conditions. — W.  G. 

Humic  acid.  F.  Fuchs.  Chem.-Zeit.,  1920,  44,  551. 
The  results  obtained  with  humic  acid  prepared  from 
peat  by  means  of  alkali  indicated  that  it  was  a  true 
acid,  with  molecular  weight  of  about  680.  It 
formed  simple  salts  with  different  metals,  and  was 
precipitated  by  inorganic  or  organic  acids.  When 
treated  with  sodium  sulphide  or  sulphite  it  yielded 
a  soluble  sulphite  compound  which  reacted  with 
aniline  and  other  organic  bases.  {Cf.  J.C.S., 
Sept.)— C.  A.  M. 

Plant  growth;  Action  of  chromium  and  manganese 

on .     T.  Pfeiffer,  W.  Simmermacher,  and  A. 

Rippel.     Bied.  Zentr.,  1920,  49,  259—263. 

Experiments  on  oats  and  barley  treated  with  an 
i  ordinary  fertiliser  and  with  small  proportions  of 
J  chrome  iron  ore  or  potassium  bichromate  failed  to 
!  reveal  any  beneficial  effect  of  the  chromium,  and 
\  similar  experiments  on  oats  treated  with  man- 
ganous  sulphate  indicated  that  the  effect  of  the 
manganese  is  at  most  very  minute. — T.  H.  P. 

Iron;-Toxicity  of [to  plants]  and  the  antitoxic 

properties  of  copper  with  respect  to  ferrous  salts. 
L.  Maquenne  and  E.  Demoussy.  Comptes  rend., 
1920,  171,  218—222. 

Ferrous  salts  are  much  more  toxic  to  young  plants 
than  ferric  salts.  Any  condition  which  tends  to 
facilitate  the  oxidation  of  ferrous  salts  will  conse- 
quently diminish  their  toxicity.  This  explains  the- 
beneficial  effect  of  copper  sulphate  in  diminishing 
the  toxicity  of  ferrous  salts  to  plants,  since  the- 
former  has  been  shown  to  exert  a  catalytic  effect  on 
the  oxidation  of  the  latter. — W.  G. 

Manurial  composts;  Occurrence  and  nature  of  the 
plant    growth-promoting    substances    in    various 

organic  .     F.  A.  Mockeridge.     Biochem.  J., 

1920,  i4,  432—450. 

Leaf-mould,  fresh  and  well-rotted  stable  manure,. 
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as  veil  as  well-manured  fertile,  soil,  contain,  iii  vary- 
inz  proportions,  water-soluble  substances,  which  arc 
effective  as  plant  growth-promoting  substani 
is  shown  by  the  effect  of  th»-i r  aqueous  eztr 
she  development  of  plants  of  Lemna  major.  In  all 
eases  ih  •  extract  of  rotted  manure  «as  mom 
affective  than  that  of  fresh  material,  AH  these 
materials  contain  appreciable  quantities  ••■  nucleic 

n<l  us  derivatives  in  various  stages  ol   de- 
composition,  and  the  greater  the  bacterial  di 
sition  (it  the  material  concerned,  the  greatei  is  the 

!.>n  of  the  original  nuclei.-  acid  into  its  free 

\V.    G. 


XVII.    SUGARS;  STARCHES;  GUMS. 

\      Pi  i    ;       ii.l    P.    Castan.        Coniptes 
rend,,    1820,    171,    843    246.      (See   Qelis    ibid., 
51,  331.) 

Warn  dextrose  is  heated  at  150° — 155°  C.  under  a 

ire  Hi  16  mm.  it  gives  a  crystalline  anhydride, 

glucosun.   m.p     108°-  109°   C,   which   is   verj    de> 

Rqueeoent,    gives    :l    tribeaaoyl   derivative,    and    a 

sodium  bisulphite  compound.     (Cf.  J.C.S..  Sept.) 

— W.  (i. 
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Brewing   wottr;  /.ikes'  method  of  testing  

Organisms  injurious  I.,   wort.      K.  HoUBS.      Z. 

Branw.,  1920,  43,  177  -180. 
In  Zikes'  method  for  the  biological  examination  of 
brewery  water  (Allg.  Z.  Bierbr.  Mnlzfabr.,  1915,  43, 

different  volumes  of  the  water,  ranging  from 
50  to  0'5  c.c,  aro  mixed  with  equal  volumes  (i.e., 
50  to  0'5  c.c)  of  sterile  brewery  wort  previously 
concentrated  to  twice  its  normal  extract-content. 
The  mixtures,  contained  in  a  series  of  special 
(J-ehaped  apparatus  of  corresponding  capacities, 
each  having  one  limb  closed  and  the  other  plugged 
with  cotton  wool,  are  incubated  at  25°  C.  and 
observed  alter  7  days.  The  closed  limb,  which  is 
completely  tilled  with  the  liquid,  enables  the 
development  of  anaerobic  organisms  to  bo  detected, 
whilst  film-formation  and  the  growth  of  aerobic 
organisms  may  bo  observed  in  the  plugged  limb. 
This  method,  compared  with  Hansen's  method,  has 

(vantage  of  employing  a  much  larger  volume 
of  the  water,  and  it  also  ensures  that  the  organisms 
are  incubated  in  presence  of  wort  constituents  at 
the   normal  concentration  of  the   latter.     In  com- 

garative  tests  of  a  number  of  waters  by  Zikes'  and 
is  methods  the  former  was  found  the  more 
Sensitive,  revealing  in  some  of  the  waters  the  pres- 
ence of  organisms  which  Hansen's  method  failed  to 
show. — J.  H.  L. 

Inversion   of  tucrote:  Physico-chemical   investiga- 
tion* of  the  diastatic  .     A.  Chaudun.     Ann. 

C'him.,  1920,  IS,  307—349. 

A  full  account  of  work  already  published  (J.,  1918, 
v.  600  a;  1919,  550  a,  957  a).— W.  G. 

Fermentation  of  dextrose,  galactose,  and  ma 

bac&hu  pentoaceticu*  n.sp.  \V.  H. 
Peterson,  K.  B.  Fred,  and  J.  A.  Anderson.  J. 
Biol.  Chem.,  1920,  42,  278—287. 

Dbxtbose,  galactose,  and  mannose  are  fermented 
i Ulus  pentoaeeticus  (J.,  1920,  381  a)  to 
give  lactic  acid,  ethyl  alcohol,  and  carbon  dioxide 
together  with  a  little  acetic  acid,  which  is  probably 
produce. I  hy  secondary  fermentation  of  the  lactic 
acid.  Dextrose  and  galactose  are  fermented  at 
approximately  the  same  rate  and  to  the  same 
extent,  but  mannose  is  fermented  more  slowly  and 
less  lactic  acid  is  produced  than  in  the  case  of  the 
other  two  sugars. — W.  G. 


Wort*  and  beers;  Change*  in  the  acidity,  surface 
tension,  and  oolow  of  —  .  produced  by  ultra- 
filtration. \V.  Windiach  and  W.  Dietrich.  Woch. 
Brau.,  1920,  87,  231-  233,  287-   239. 

A  halt  wort,  the  corresponding  beer,  and  t lie  same 

1 r   after   boiling   Foi    20   mine,    ander   a    reflux 

condenser,    u  cted   to  ultrafiltration   in   a 

Series    of     Bechhuld     glacial     acetic     a.  id     collodion 

..  ■     i      1906,  1177;  L90  I   I,  3,   I  •">.  6, 

ami    7  '<       impregnation.      The    original    surface 
tension  of  t  he  I"  •  i  s  ■'    practically  i  hi 
of  the  wort;  in  both  casi     ultrafiltration  through 
filters  of   increasing   fineness   brought   the  sur> 

I    and    nearer    to   thai    of    water.      The 

greater  part  of  the  colouring  matters  of  the  wort 
ami  beer  was  removed  by  the  3      or    1'6      filter; 

only  a  pale  \dlow  colour  remained,  resembling  th 

of  cold  water  extracts  of  ground  barley,  and  tins 
colour  was   not  removed  by    the   fines!    filter   used 

(7*6     ).     The  acidity  of  the  wort  and  beer  (as  del.  i 
mined  by  titration)  was  reduced  by  ultrafiltration, 
the  maximum  reduction,  amounting  to  25 — 35%  of 

ii rigrnal   acidity,   being  effected   by   tho  7'5% 

filter.  The  ti  filter  gave  anomalous  results, 
having  no  moro  effect,  and  in  some  cases  less  effect, 
than  the    I'.",       filter.-  J.    II.  L. 

J}..-;-  foam.  H.  I.iiers,  K.  Geys,  and  A.  Baumann. 
Z.  gcs.  Brauw.,  1920,  43,  L85— 187,  193—195, 
201 — 203.  (See  also  Windiach  and  Bermann,  J., 
1920,  462  A.) 

Large  quantities  of  foam  from  beers  of  various 
t  \  pes  were  collected  and  allowed  to  subside  in  closed 
vessels  and  tho  resulting  liquids  were  analysed  and 
compared  with  the  original  beers.  The  most  signifi- 
cant differences  observed  were  as  follows: — In 
general  the  foam  contained  rather  moro  total  nitro- 
gen but  considerably  less  amide  nitrogen  (deter- 
mined by  "  formol-titration  ")  than  the  original 
beer.  The  foam  also  possessed  a  higher  ester- 
content  and  total  acidity  than  tlio  beer,  and  a  vola- 
tile acidity  2—10  times  as  great  as  that  of  the 
latter.  The  surface  tension  of  the  foam  was  some- 
what lower  than  that  of  tho  beer.  Tho  collapsed 
foam  contained  numerous  flecks  of  coagulated 
protein,  duo  to  the  fact  that  colloidal  substances 
in  liquid  films  tend  to  change  from  the  sol  to  the  gel 
state,  whereby  the  stability  of  the  films  is  much 
increased.  Colloidal  particles  of  nitrogenous  sub- 
stances of  a  certain  size  are  more  favourable  to 
foam  formation  than  larger  or  smaller  ones.  Hence 
the  formation  of  head  on  beer  may  be  detrimentally 
affected  by  excessivo  proteolysis,  or  by  filtration 
through  too  fine  a  medium  which  retains  particl. 
of  the  optimal  size;  on  the  other  hand,  chilling 
may  in  come  cases  diminish  head-forming  power  by 
causing  particles  of  the  optimal  size  to  coalesco 
into  larger  particles,  but  this  process  may  usually 
bo  reversed  by  warming  again.— J.  H.  L. 

Moselle  wines:  Addition  of  sugar  to,  and  reduction 

of  aciditii  of  .     Wellenstein  and  Seiler.     Z. 

Unters.  Nalir.  Genussm.,  1920,  39,  1—30. 

From  inferior  musts,  made  partly  from  frost-bitten 
grapes,  and  possessing  abnormally  high  acidity,  it 
was  found  possible  to  obtain  marketable  wines  of 
fine  flavour  by  suitable  treatment,  including  warm 
storage,  de-acidification  with  calcium  carbonate, 
re-fermentation,  especially  in  the  early  part  of  the 
year  after  vintage,  and  fining  with  isinglass  and 
gelatin.  Contrary  to  a  widely  held  opinion,  long 
storage  at  15°— 16°  C.  tended  to  improve  the 
flavour,  and  also  accelerated  maturation  and 
reduction  of  acidity.  Addition  of  sugar  solution 
did  not  always  reduce  the  final  acidity  in  propor- 
tion to  the  dilution  brought  about  by  the  added 
solution.  The  conditions  favourable  to  the  spon- 
taneous biological  reduction  of  acidity  are :    warm 
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storage,  omission  or  minimisation  of  sulphuring, 
and  frequent  rousing  of  the  yeast  after  the  main 
fermentation.  Reduction  of  acidity  is  impeded  hy 
the  presence  of  a  high  proportion  of  tartaric  acid, 
and  therefore  de-acidification  with  calcium  carbon- 
ate before  fermentation  or  re-fermentation 
promotes  a  rapid  biological  destruction  of  acidity. 
De-acidification  with  pure,  precipitated  calcium 
carbonate,  in  the  early  months  or  autumn  of  the 
year  after  the  vintage,  followed  by  re-fermentation, 
was  found  to  give  excellent  results,  but  de-acidifica- 
tion of  unfermented  musts  proved  detrimental  to 
the  character  of  the  wines.  De-acidification  and 
6Ugaring  of  young  wines  should  only  be  carried  out 
when  they  have  been  transferred  to  casks  free  from 
tartar. — J.  H.  L. 

Wine;  Balance  of  the  specific  gravity  of .     W. 

J.  Baragiola  and  O.  Schuppli.  Z.  Unters.  Nahr. 
Genussm.,  1920,  39,  313—335. 

The  sp.  gr.  of  an  aqueous  solution  of  the  total 
solids  of  a  wine  was  found  to  be  1'0072,  as  calculated 
from  the  sum  of  the  sp.  grs.  of  25  separate  constitu- 
ents, whilst  direct  determination  of  the  sp.  gr. 
gave  1-0084.  The  difference,  00012,  between  the 
calculated  and  found  sp.  gr.  would  correspond  with 
about  3  g.  per  1.  of  total  solids  consisting  of  un- 
known or  undetermined  constituents. — \V.  P.  S. 

Jerusalem  artichokes;  Production  of  alcohol  from 
.  M.  Riidiger.  Z.  Spiritusind.,  1920,  43,  203. 

Laboratory  experiments  indicated  that  a  fair  yield 
of  alcohol  could  be  obtained  from  Jerusalem  arti- 
chokes in  small  distilleries.  Tubers  which  had  re- 
mained in  the  ground  until  the  new  year,  and  had 
thus  deteriorated,  gave  a  yield  of  6'4  I.  of  alcohol 
per  100  kg.  by  fermentation  of  a  mash  of  the  raw 
pulped  material  without  preliminary  hydrolysis.  By 
heating  the  mash  for  an  hour  at  55°  C.  before  fer- 
mentation the  yield  of  alcohol  was  increased  by 
04  1.,  but  heating  at  75°  or  100°  C.  reduced  the 
yield.  Higher  yields  were  obtained  by  heating  with 
acid,  but  this  would  not  be  economical  for  small 
distilleries.  The  spirit  obtained,  carefully  re-dis- 
tilled once,  was  more  palatable  than  spirit  from 
beets. — J.  H.  L. 

Sulphite  cellulose  icaste  liquor.    McKee.    See  V. 

Teast  fat.    MacLean  and  Thomas.    See  XII. 

Oxalic  acid.    Bau.    See  XXIII. 

Methyl  alcohol.    Gettler.    See  XXIII. 

Patents. 

Glycerol;  Manufacture  of from  sugar.    Verein. 

Chemische  Werke  A.-G.  E.P.  (a)  138,099,  20.1.20, 
and  (b)  138,329,  21.1.20.  Conv.,  (a)  12.4.15,  (b) 
22.4.16. 

(a)  Commercial  sucrose,  dextrose,  lsevulose  or  in- 
vert sugar  is  fermented  by  yeast  in  presence  of  one 
or  more  organic  or  inorganic  substances  of  alkaline 
reaction,  e.g.,  disodium  phosphate,  sodium  or 
ammonium  carbonate,  or  sodium  bicarbonate.  Cata- 
lysts such  as  manganese  or  iron  sulphate  may  also 
be  added,  (b)  The  yeast  may  be  employed  for  suc- 
cessive fermentations  if  after  each  alkaline  fermen- 
tation, which  is  preferably  conducted  in  presence  of 
sodium  sulphite  together  with  a  small  quantity 
of  a  hydrosulphite  or  sulphoxylate,  the  yeast  is 
regenerated  by  a  purifying  fermentation  in  pres- 
ence of  dilute  acid.  The  yeast  thus  treated  pro- 
duces a  higher  yield  of  glycerol  in  each  successive 
alkaline  fermentation,  and  it  also  yields  a  surplus 
which  can  be  used  for  baking  or  fodder.  (Cf.  Conn- 
stein  and  Ludecke,  J.,  1919,  691  a).— J.  H.  L. 
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Flour;  Pentosans  as  a  basis  for  determining  the 

grade  of  .     J.    Gerum.    Z.    Unters.    Nahr. 

Genussm.,  1920,  39,  65—69. 

The  pentosan  content  of  a  flour  affords  but  little 
evidence  as  regards  the  proportion  of  the  wheat 
grain  present,  since  the  amount  of  pentosans  con- 
tained in  different  grades  of  flour  varies  only 
within  narrow  limits;  a  "94%"  flour  yielded 
8"77%,  and  an  "  82%  "  flour  7"47%  of  phloroglucide. 
Better  information  is  obtained  from  the  starch  and 
ash  content  of  the  flour. — W.  P.  S. 

Wheat  flour;  Detection  and  determination  of 

in  mixtures  with  rye  and  barley  flour.    J.  Abel. 
Z.  Unters^  Nahr.  Genussm.,  1920,  39,  44—47. 

Rye  flour  gives  no  gluten,  and  in  mixtures  with 
wheat  flour  it  prevents  the  recovery  of  the  calcu- 
lated amount  of  gluten  from  the  latter;  mixtures 
containing  more  than  60%  of  rye  flour  give  no 
gluten  at  all.  Thus  mixtures  of  wheat  and  rye 
flours  containing  0,  10,  20,  30,  40,  50,  and  60%  of 
the  latter  gave  respectively  9-0,  8*1,  7'2,  6'0  45,  28 
and  0'6%   of  dry  gluten.     Mixtures  of  wheat  and 

barley  flours  containing  respectively  0,  10, 

80%  of  the  latter  gave  90,  89,  92,  9-1,  90,  8"3,  62, 
3'5,  and  0'1%  of  dry  gluten.  The  method  is  applic- 
able also  to  doughs  which  have  been  mixed  with 
yeast  for  a  day  or  even  longer. — J.  H.  L. 

Milk;  Detection  of  added  water  in by  means 

of  the  ref Tactometer.  Utz.  Milchw.  Zentr.,  1920, 
49,  137—143. 

The  refractometer  value  of  milk  serum  affords  more 
trustworthy  evidence  of  the  presence  of  added  water 
than  does  the  sp.  gr. ;  the  lowest  value  for  genuine 
milk  is  51'0  scale  degrees.  The  milk  serum  is  best 
prepared  by  the  use  of  the  mercury  chloride  re- 
agent (Ambiihl  and  Weiss;  J.,  1920,  464a). 

— W.  P.  S. 

Milk  ;  Acidity  of  ropy .    K.  Freear  and  E.  C.  V. 

Venn.    Biochem.  J.,  1920,  14,  422 — 431. 

From  two  samples  of  ropy  milk  organisms  were 
isolated  which  were  either  identical  with  or  closely 
related  to  Streptococcus  Hollandicus.  When  these 
were  inoculated  into  milk  they  produced  ropiness 
associated  with  a  minimum  acidity  of  0'43%  lactic 
acid,  and  the  ropiness  continued  for  varying 
periods  of  time  accompanied  by  an  acidity  which, 
except  on  one  occasion,  never  rose  above  1  % .  In 
every  case  the  ropiness  diminished,  and  after  suffi- 
cient time  finally  disappeared.  From  electrometric 
determinations  it  appeared  that  ropiness  was  found 
in  milk  with  a  pa  range  of  5'82  to  4"10.  With 
diminishing  ropiness  no  appreciable  alteration  in 
the  pa  value  could  be  detected. — W.  G. 

Milk,  blood,  and  other  nitrogenous  substances;  Im- 
provement and   treatment   of  .      E.   F.   W. 

Rasch.    Milchw.  Zentr.,  1920,  49,  61—67,  77—79. 

Treatment  of  the  milk,  blood,  etc.,  with  bases  (soda, 
potash,  lime,  ammonia)  or  basic  salts  is  advocated 
in  order  to  neutralise  the  acidity  and  to  form 
albuminates  etc. ;  such  treated  milk  or  blood  is 
suitable  for  drying  to  a  powder  and  for  other  pur- 
poses.—W.  P.  S. 

Vitamine;  Quantitative  method  for  the  determina- 
tion of .     R.  J.  Williams.     J.  Biol.  Chem., 

1920,  42,  259—265. 

A  known  amount  of  the  solution  to  be  tested  is 
added  to  100  c.c.  of  a  stock  culture  solution  contain- 
ing both  asparagine  and  ammonium  sulphate,  and 
the  mixture  is  made  up  to  110  c.c.  and  sterilised. 
1  c.c.  of  a  freshly-prepared  suspeusion  of  yeast  con- 
taining 0'3  g.  of  fresh  yeast  per  1.  is  added  and  the 
whole  is  incubated  for  18  hrs.     A  little  formalde- 
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hvde  is  added  to  stop  the  growth,  any  growth  of 
wild  yeast  on  the  surface  is  skimmed  otf  with  a 
copper  gauze  scoop,  and   the  yeast  proper   i 

'  in  a  Gooch  crucible,  washed  with  water  and 
alcohol,  dried  at  103°  C.  for  9  bra.  and  weighed. 

The  weight  of  yeast  produced  minus  that   produced 

in  ,i  oontrol  u  proportional  to  the  amount  of 
vitamine  present.  Tlie  results  are  expressed  si  the 
"  vitamiue  number"  of  the  material,  which  is  the 

number  of  nig.  of  yeast  produced  by  the  addition 
of  1  g.  of  the  material. — \V.  (.'•. 

Vituininr  studies.      I        Antiscorbutic  properties  of 

nur  beef.  B  A  Dutcher,  B.  M  riei  on,  and 
A.  Biester.     J.  Biol.  Chcm.,   1990,   12,  801— 810. 

The  addition  of  water  extracts  of  raw  loan  I 

a  basal  ration  deficient  in  antiscorbutic  ingredients 
had  ni  a  the  time  of  onset  of  scurvy  or  the 

length  of  life  of  guinea-pigs.  The  beef  extract  con- 
tained DO  deleterious  ingredients,  Mine  on  the 
further  addition  >>i  orange  juico  to  the  diet  there 
VM  no  scurvy  and  the  animals  were  in  excellent 
condition. — \Y.  G. 

.lnrijcorfcufic  property  of  vegetables.    II.     1 

mental  study  of  raw  and  dried  potatoes.  M.  H. 
Givena  and  H.  B.  McClugage.  J.  Biol.  Chem., 
1920,  42.  I'll— 515. 

Tk.n  grams  of  raw  white  potato  per  day  was  suffi- 
i  lent  to  protect  guinea-pigs  against  scurvy  for 
the  duration  of  the  experiment  (199  days).  There 
is  no  appreciable  reduction  of  the  antiscorbutic 
potency  of  the  potato  by  boiling  it  in  water  for 
1">  mine.,  hut  if  the  cooking  is  prolonged  to  1  hr. 
the  material  can  no  longer  ward  off  scurvy.  Various 
methods  of  drying  potatoes  were  tried,  1  .u t  all 
caused  a  reduction  in  the  antiscorhut  ic 
which  was  still  further  reduced  by  boiling  the  pro- 
din  t  with  water  for  15  mills.  Potatoes  baked  at 
•Jul  ('.  „„,!  (hen  dried  at  35°— 40°  C.  gave  the 
stisfaotory  results,  in  that  2'5  g.  of  material 
daily  afforded  the  guinea-pigs  protection  against 
m  urvv. — \Y.  C. 

Ft  famine;  Occurrence  of  water-soluble in  some 

common  fruits.  T.  B.  Osborne,  L.  B.  Mendel,  and 
A  I.  Wakeman.  J.  Biol.  Chem.,  1920,  42,  465— 
189. 

Thf.  fresh  juices  of  the  edible  parts  of  the  orange, 
lemon,  and  grape-fruit  contain  water-soluble  B 
vitamine,  being  about  equivalent  in  this  respect 
volume  for  volume  with  cow's  milk.  Grape  juice 
contains  less  of  this  vitamine.  These  juices  may  be 
suitably  desiccated  on  starch  without  losing  their 
efficiency.  The  edible  portions  of  apples  and  pears 
furnish  some  water-soluble  B,  but  from  a  compara- 
tive standpoint  they  cannot  be  regarded  as  rich  in 
this  factor.  Prunes  are  somewhat  richer  than 
apples  and  pears.  From  preliminary  experiments  it 
is  doubtful  whether  lemon  or  grape-fruit  juice  con- 
tains more  than  traces,  if  any.  of  the  fat-soluble 
vitamine.  which,  however,  appears  to  be  present  in 
orange  juice. — W    G. 

iluoZa  growth-promoting  substance  in  Un 
tt'ttonseed  oil.     A.  L.  Daniels  and  It.  Loughlin. 
J.  Biol.  Chem  ,  1920,  I'-',  359-488. 
Both   lard   and   cottonseed   oil   apparently   contain 
appreciable    amounts    of    the    fat-solublo    growth- 
promoting  substance. — W.  0, 

Fat-soluble  factor  of  cabbage  and  carrot:  Extrac- 
tion   of    the    by    *ok>ente.      S.    8.    Zilva. 

Biochem.  J..  1920,  14.  494 — 601. 

Alcohol  extracts  the  fat-soluble  factor  from  both 
cabbage  and  carrots.  In  addition,  such  an  extract 
from  carrots  contains  the  antineuritic  and,  to  a 
lesser  extent,  the  antiscorbutic  factors.  An  amount 
of  such  extract  equivalent  to  10 — 12  g.  of  fresh 
carrots  given  daily  is  sufficient  to  promote  normal 


gro«  th  in  rats  subsisting  on  a  diet  lacking  the  fat- 
soluble  fat  lor.     An  ethereal  extract  of  the  alcoholic 

extract  equivalent  to  96  g   ol  fresh  carrots  promotes 

■iy    and    renews    growth    in    rats   declining    in 

weight  owing  to  a  deficiency  in  fat-soluble  fin  tor. 

— w.  <;. 

Ajiples;  Odorous  constituents  of .     Emanation 

of  acrf aldehyde  from  the  ripe  fruit.  ¥.  It.  Power 
and  V.  K.  Chesnut.  J.  Amer.  Chem.  Soc,  1920. 
42,  1509—1526. 

Thk  odorous  constituents  from  the  parings  of  dif- 
ferenl  varieties  of  apples  consist  essentially  of  the 

amy]  esters  of  formic,  acetic,  and  caproic  acids, 
with  a  very  small  amount  of  the  caprylic  ester.     In 

addition    there    is    a    considerable    proportion    of 

i   ■  laMchvde  and   probably  some  free  acids.        Tho 

a  |ueous  distillate  from  fresh  parings  contains  ex- 
ceedingly    small     amounts     of     methyl     and     ethyl 

alcohols  and  furfural,  the  latter  probably  being  a 
product  of  some  c  hemicaJ  change  during  distillation. 

There    is    no    evidence    of  the    presence    of    amy] 

be.        Aretalilehyile   is   present  in   the  exhala- 
tions of  ripe  apples. — W.  G. 

Lupins;  Loss  of  nutritive  matters  and  alkaloid  in 

the  treatment  of  by  Lohnert's  method  for 

removing  hitter  substances  and  by  tlie  method  of 
cold  aqueous  extraction.  W.  Dietrich  and  H. 
Jankon.  Woch.  Brau.,  1920,  37,  203 — 205. 
211—212. 

Extraction  of  seeds  of  the  yollow  lupin  in  a  con- 
tinuous current  of  cold  water  for  72  hrs.  removed 
only  2(T£  of  the  alkaloid  originally  present.  This 
treatment  is  therefore  useless.  Lohnert's  method 
was  carried  out  as  follows: — 500  g.  of  the  seeds, 
without  previous  steeping,  was  boiled  with  2  1.  of 
water  for  2  hrs. ;  the  water  was  then  replaced  by 
1  1.  of  fresh  cold  water,  which  was  renewed  twice 
within  the  3  days  following.  This  treatment 
removed  845,  of  the  alkaloid  originally  present. 
Lohnert's  process,  like  Kellncr's,  yields  a  satisfac- 
tory fodder  rich  in  protein.  Since  neither  of  these 
processes,  however,  removes  the  alkaloid  entirely, 
horses  should  not  bo  given  more  than  1  kg.  (dry 
substance)  of  tho  treated  lupins  per  head  per  day, 
as  they  are  very  sensitive  to  alkaloids. — J.  H.  L. 

Amino-acids  etc.     Foreman.     .Sec  XXIII. 

Arginine.    Koehler.    See  XXIII. 

Patents. 

Meat  and  other  alimentary  products;  Preservation 

of   .      G.    Bernard    and    E.    Schmitt.      E.P. 

144,531,  3.10.19. 
Meat,  fish,  or  other  foodstuff,  is  chilled  at  or  below 
0°  C.,  but  not  frozen,  and  afterwards  dehydrated 
in  wicuo  whilst  its  temperature  is  maintained  at 
about  15°  C.  Dehydration  may  be  effected  in  a 
vacuum  chamber  provided  with  a  water  jacket 
which  serves  to  control  the  temperature.  After 
dehydration,  oxygen  may  be  admitted  to  the 
vacuum  chamber,  in  order  to  render  the  surface 
of  the  meat  more  or  less  impervious  to  moisture. 

—J.  H.  L. 

Tea  leaf;  Process  for  firing  or  drying .   C.  G.  L. 

Judge  and  G.  H.  Hilliard.     E.P.  145,872,  1.4.19. 

TrtE  prepared  leaf  is  submitted  to  the  action  of  hot 
air  under  pressure. 

Margarine ;  Method  of  crystallising .    A.  C.  A. 

Zeuthen  and  M.  Larsen.  U.8.P.  1,345,657, 
6.7.20.    Appl.,  3.4.17. 

Skb  E.P.  110,872  of  1917;  J.,  1917,  1286. 

Cocoa;     Process     of     roasting     [by     indirect 

heating],  and  apparatus  for  the  purpose.  L.  A. 
Levy.     E.P.  148,082,  20.10.19. 
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XIXb.- WATER  PURIFICATION; 
SANITATION. 

Toxicity    of    organic    compounds    to    wireworms; 

Influence  of  chemical  constitution  on  the  . 

F.  Tattersfield  and  A.  W.  R.  Roberts.     J.  Agric. 
Sci.,  1920,  10,  199—232. 

The  substances  were  tested  in  the  form  of  vapour 
diluted  with. air.  Aromatic  hydrocarbons  and  their 
halides  are,  on  the  whole,  more  toxic  than  aliphatic 
hydrocarbons  and  their  halides.  When  introduced 
singly  into  the  benzene  ring  the  substituents  which 
influence  toxicity  most  may  be  arranged  in  descend- 
ing order  of  effectiveness  as  methylamino,  dimethyl- 
amino,  hydroxy,  nitro,  amino,  iodine,  bromine, 
chlorine,  methyl  groups.  This  order  is.  however, 
modified  if  another  group  is  present.  Chlorine  and 
hydroxy  groups  together  give  rise  to  highly 
poisonous  substances.  The  association  of  chlorine 
and  nitro  groups  together  in  chloropicrin  gives  rise 
to  one  of  the  most  toxic  substances  tested.  Com- 
pounds with  irritating  vapours  usually  have  high 
toxic  values,  e.g.,  allyl  isothiocyanate,  chloropicrin, 
benzyl  chloride,  but  their  toxic  values  are  not 
closely  correlated  with  their  vapour  pressures  or 
rates  of  evaporation.  In  the  case  of  compounds  of 
the  same  chemical  tyne  there  is  a  fairly  close  rela- 
tionship between  toxicity  and  vapour  pressure, 
rate  of  evaporation,  and  volatility.  In  a  series  of 
such  compounds  decrease  in  vapour  pressure  and 
in  volatility  is  associated  with  increased  toxicity. 
Chemically  inert  compounds  boiling  above  170°  C. 
are  generally  uncertain  in  their  poisonous  effect  on 
wireworms.  Nearly  all  organic  compounds  boiling 
above  215°  C.  are  uncertain  in  their  action,  while 
those  boiling  above  245°  C.  are  non-toxic,  though 
these  limits  depend  to  some  extent  on  the  resist- 
ance of  the  insect,  the  length  of  exposure,  and  the 
temperature  at  which  the  experiment  is  carried 
out.— W.  G. 

Adsorption  by  charcoal.     Lowrv  and  Hulett.     See 
VII. 

Diphenylamine-sulphmric     acid    reagent.        Haun. 
See  XXIII. 

Patent. 
Sand-filters.     N.  M.  Barron.     E.P.  146,577,  3.4.19. 


XX.-0RGANIC   PRODUCTS;    MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Glycerophosphates;    Detection   of   inorganic    phos- 
phate in  .     J.  L.  Lizius.     Pharm.  J.,  1920, 

105,  100—101. 

When  01  g.  of  a  glycerophosphate  is  treated  with 
10  c.c.  of  dilute  nitric  acid  and  10  c.c.  of  10% 
ammonium  molybdate  solution,  the  development  of 
a  turbidity  indicates  the  presence  0T%,  or  more,  of 
inorganic  phosphate.  A  more  sensitive  reagent 
(Scott  and  Plimmer,  J.  Physiol.,  1906,  35,  120)  is 
prepared  by  adding  80  c.c.  of  10%  ammonium 
molybdate  solution  to  12  c.c.  of  hydrochloric  acid 
(sp.  gr.  116)  and  then  introducing,  successively. 
20  g.  of  ammonium  chloride  and  10  c.c.  of  saturated 
potassium  persulphate  solution.  Five  c.c.  of  this 
reagent  is  mixed  with  01  g.  of  the  glycero- 
phosphate; a  turbidity  forms  within  a  few  mins. 
if  as  little  as  0001%  of  inorganic  phosphate  is 
present.  The  U.S. P.  test  is  untrustworthy, 
possibly  due  to  the  fact  that  an  excess  of  molybdate 
reagent  is  not  used. — W.  P.  S. 

Acetylsalicylic  acid;  Determination  of  free  acetic 

acid  in  .     A.  N.  Smith.     Pharm.  J.,   1920, 

105,  90—94. 

One  gram  of  the  sample  is  spread  in  a  thin  layer 


on  the  surface  of  a  piece  of  "  robe  muslin  "  tied 
over  the  top  of  a  funnel  of  3"5  in.  diam. ;  the  stem 
of  the  funnel  fits  through  a  hole  in  a  ground-glass 
plate  and  the  whole  is  covered  with  a  bell-jar.  A 
tube  from  the  top  of  the  bell-jar  is  connected  with 
a  vessel  containing  water  (previously  boiled),  and 
this  in  turn  with  a  water-pump  by  which  a  current 
of  pure  air  is  aspirated  through  the  apparatus. 
The  air  enters  through  the  stem  of  the  funnel, 
passes  through  the  layer  of  acetylsalicylic  acid  and 
then  bubbles  through  the  water;  the  acetic  acid  is 
absorbed  and  is  determined  by  titration.  Free 
salicylic  acid  does  not  volatilise  under  these  con- 
ditions.—W.  P.  S. 

Diazo  compounds;  New  catalytic  elements  for  the 

transformation    of    .       A.    Korczynski,    W. 

Mrozinski  and  W.  Vielau.     Comptes  rend.,  1920, 
171,  182—184. 

Nickel  and  cobalt  salts  may  be  used  equally  well 

in  place  of  copper  salts  for  certain  of  the  changes 

I    brought  about  by  the  Sandmeyer  reaction.     Thus 

1    nickel  salts  may   be  used  for   the   preparation   of 

nitriles,   and   cobalt   salts   for   the   preparation   of 

thiocyanates    from    the    corresponding    diazonium 

I    salts.     Zinc  and  iron  salts  showed  no  sign  of  any 

!    catalytic   action   for   these   changes.      (Cf.    J.C.S., 

Sept.)— W.  G. 

Nitriles;  Catalytic  hydration  of .     A.  Mailhe. 

Comptes  rend.,  1920,  171,  246—247. 

Nitriles  may  be  converted  into  the  corresponding 
acids  by  passing  their  vapours  along  with  steam 
over  thoria  at  420°  C— W.  G. 

Catalytic  oxidation  of  alcohols  by  the  use  of  metallic 
oxides  and  of  finely  divided  metals.  J.  B. 
Senderens.     Ann.  Ckim.,  1920,  13,  266 — 283. 

None  of  the  oxides  tried  (nickel,  copper,  vanadium, 
molybdenum,  and  zinc  oxides)  was  satisfactory  as 
catalyst  in  the  oxidation  of  alcohols  to  aldehydes 
or  acids.  Of  the  metals  tried  in  the  form  of 
turnings  or  powder,  silver  was  the  only  one  which 
gave  at  all  satisfactory  results. — W.  G. 

Formaldehyde ;  Degree  of  alkalinity  necessary  for 

the  phloroglucinol  test  for  .     P.  J.  Hanzlik. 

J.  Biol.  Chem.,  1920,  42,  411—413. 

The  minimum  alkalinity  necessary  for  a  positive 
reaction  in  the  phloroglucinol  test  for  formaldehyde 
is  equivalent  to  ph  =  12T3,  or  JV/100  sodium 
hvdroxide.  The  optimum  alkalinity  is  ps  =13'0  or 
iV/10.— W.  G. 

Cineol:  Determination  of  in  eucalyptus  oils. 

T.  T.  Cocking.    Pharm.  J.,  1920,  105,  81—82. 

Three  grams  of  the  eucalyptus  oil  is  mixed  with 
21  g.  of  o-cresol  and  the  solidifying  pt.  of  the 
mixture  is  determined.  Reference  to  a  graph,  con- 
structed from  the  results  obtained  with  mixtures 
containing  known  amounts  of  cineol,  gives  the 
percentage  of  cineol  corresponding  with  the  solidif. 
pt.  found.— W.  P.  S. 

"  Cresineol,"  a  compound  of  cineol  and  o-cresol. 
T.  T.  Cocking.    Pharm.  J.,  1920,  105,  81. 

Cineol  and  o-cresol  combine  in  molecular  propor- 
tions to  form  a  crystalline  product  termed 
"cresineol."  m.  p.  552°  C,  sp.  gr.  at  60°/60°  C. 
09661,  nD60  =  1-4846;  this  substance  is  soluble  in 
organic  solvents  generally  and  is  decomposed  into 
its  constituents  by  alkali  hydroxides. — W.  P.  S. 

See  also  pages  (a)  596,  Mercuric  oxycyanide 
(Jones),  Action  of  finely-divided  gases  (Zenghelis); 
611,  Fluorometry  (Desha),  Organic  acids  etc.  (Fore- 
man), Oxalic  acvd  (Bau),  Methyl  alcohol  (Gettler). 
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Patents. 

Qamphor;  Process  of  oxidising  iso-horneol  to  . 

I{.    L.    Andreau,    Assr.    to    E.    I.    du    Pont    do 

<    ■       I'.S.I'.    1  347,071,    2 
Appl.,  12.11.17. 

flam  mi  mm    is   oxidised  to  oamphor  by   means  of 

Bund  nitric  nnd  sulphuric  acids. — A.  de  W. 

Tubcrcul osis,  leprosy,  <ni<i  other  diseases;  Substance, 

for   treatment  of  .     B.   S.    Pasehall.      K.P. 

116,078,  6  1.18.    Conv.,  17.11.17. 

Sn  D.8.P.  1,260,346  of  1917;  J.,  1918,  168a. 

rOHimino  combinations;  Process  of  producing 

.     \.  I ■:.■!, in. inn.  Assr.  to  Schweiz     Serumund 

lni|ituistiuit.     IJ.B.P.   1,847,088,  90.7.20.     AppL, 
17. 

Su  G.P.  307,893  of  1916;  J.,  1919,  28a. 
■'•/sis.    E.P.  136,279.    S««  I. 


XXI.    PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patk.nt. 

Colour  photography.  Natural  Colour  Pictures  Co., 
a.  of  W.  F.  Fox.  E.P.  143,180,  14. 10.19. 
Cony.,  12.5.19. 
I'r.isis  an  made  in  register  from  two  comple- 
mentary colour-sensation  negatives  on  opposite 
sides  respectively  of  a  transparent  base  sensitised 
on  both  sides.  Both  prints  are  toned  to  a  colour 
corresponding  to  that  through  which  one  of  the 
negatives  was  taken,  then  the  positive  printed 
through  that  negative  is  toned  in  a  solution  which 
will  change  the  tone  already  obtained  to  its  com- 

Elementary.  For  example,  if  a  red  and  a  green 
Iter  have  been  used  in  taking  the  negatives,  the 
first  toning  bath  may  be  a  uranium  forrieyanide 
solution  and  the  second  toning  bath,  applied  to  the 
positive  from  the  "  red  "  negative,  may  be  a  ferric 
ammonium  oxalate  solution.  In  the  second  toning 
operation,  the  solution  may  be  applied  to  one  side 
by  a  suitable  rolling  or  brushing  device,  or  the  side 
not  required  to  bo  toned  may  be  protected  by  a 
waterproof  coating. — B.  V.  S. 


XXIII. -ANALYSIS. 

Melting  point  curves;  Estimation  of  impurities  by 

.     ru  of -.     W.  P.  White.     J.  Phys.  Chem., 

1920,  24,  393-^16. 
Frf.kzim.  points  are  more  accurately  determined  by 
immersing  the  thermometer  in  the  substance  than 
by  the  capillary  tube  method.  If  in  addition  the 
form  of  tin1  melting  point  curve  is  observed,  an 
indication  of  the  amount  of  impurity  present  is 
obtained,  which  is  independent  of  all  previous 
knowledge  or  uncertainty  as  to  the  melting  point 
of  the  pure  substance  and  even  of  the  absolute 
accuracy  of  the  thermometer.  Small  tubes  diminish 
local  temperature  differences  and  are  often  a 
superior  substitute  for  a  stirring  rod.  A  small 
thermocouple  may  also  with  advantage  be  used 
instead  of  a  thermometer. — J.  F.  S. 

FJuoremetry.      Quantitative   analysis   by   compara- 
tivi  I..  J.  Desha.    •' .  Amer.  Chem. 

8oc.,  1920,  42,  1330—1363. 
A  new  method  of  micro-analysis,  of  the  same  order 
of  sensitiveness  as  colorimetry  and  nephelometry, 
is  described.  This  should  prove  generally  applic- 
able to  the  estimation  of  minute  quantities  of 
substances,  which  aro  either  fluorescent  themselves 
or  may  be  rendered  so  by  the  addition  of  a  suitable 
reagent.  Ultraviolet  rays  from  a  quartz  mercury 
lamp,   from   which   most  of  the  visible  radiations 


have  been  removed  by  moans  of  a  colour  filter,  are 
used  to  excite  fluorescence  in  solutions  of  such 
substances  contained  in  the  comparison  tubes  of 
the  Kober  nephelometer.  The  intensity  of  the 
cent  light  thus  produced,  as  observed  in  the 
ej  apiece  of  the  instrument,  is  equalised  in  the  osuaJ 
manner  by  altering  the  heights  of  the  exposed 
columns.  For  sufficiently  dilute  solutions  the 
curves  obtained  by  plotting  the  scalo  readings 
against  concentrations  are  quite  regular.  Calibra- 
tion curves  for  solutions  containing  0'5 — 20  mg. 
pei    I.  of  quinine  sulphate  in  2V/1  Bulpburic  acid 

and    for    solutions    of    2      1    nig.    per    1.    of    Aniline 

[odoeosin  in  .V    h)  alkali  are  given.— J.  P.  S. 

Methyl  orange  tu  indicator.   V.  Maori.    Hull.  Chim. 
Kami.,    L990,  59,  193— 196. 

OhLOBXKI  iii  either  acid  or  alkaline  solution 
destroys  methyl  orange  and  bromine  nets  similarly, 

whereas  iodine  is  without  effect.  Hydrosulphurous 
acid  destroys  methyl  orange,  but  not  in  presence  of 
formaldehyde;  the  destruction  caused  by  certain 
alkali  sulphides  depends  on  the  presence  of  acci- 
dental impurities.  Of  oxygon-yielding  compounds, 
hydrogen  peroxide  is  without  action  on  methyl 
orange,  but  ozone  readily  destroys  it.  In  the  alkali- 
metnc  titration  of  percarbonate  the  indicator  is 
destroyed  immediately  any  free  alkali  carbonate  is 
completely  neutralised  and  the  percarbonate  begins 
to  undergo  decomposition.  The  indicator  is  readily 
destroyed  by  nitrous  acid  but  serves  in  titrating 
cyanic,  thiocyanic,  and  carbonylferrocyanic  acids; 
with  hydrocyanic  acid  it  is  insensitive  and  with 
ferrocyanic  acid  uncertain.  Certain  bases,  notably 
ferrous  and  manganous  oxides,  destroy  it,  the 
yellow  colour  persisting  when  a  solution  of  a  ferrous 
or  manganous  salt,  precipitated  by  addition  of 
alkali,  is  re-acidified.  This  phenomenon,  due  to  the 
reducing  action  of  the  two  hydroxides,  is  not 
observed  if  hydrogen  peroxide  is  added  prior  to  the 
alkali.  Both  the  free  and  the  combined  acid  in 
solutions  of  ferrous  and  manganous  salts  may  hence 
be  determined  by  titration.  With  ferrous  salts  it 
is  necessary  to  allcTw  for  the  free  acid  entering  into 
combination  in  accordance  with  the  equation : 
2FeSO<  +  nH.SO,  +  O  =  Fe2(S04),  +  (n-l)H,S04 
+  H,0;  with  manganous  salts,  however,  manganic 
salts  are  not  formed  under  ordinary  conditions. 
Stannous  chloride  also  destroys  the  indicator,  but 
only  in  acid  solution,  and  here.  too.  when  hydrogen 
peroxide  is  used,  tho  free  acid  combining  to  form 
the  stannic  salt  must  be  taken  into  account.  Copper 
salts  behave  like  those  of  tin,  and  cobalt  salts  like 
those  of  iron  and  manganese.  The  merenrous  oxide 
precipitated  from  tho  nitrate'by  addition  of  alkali 
does  not  destroy  the  coloration  but  carries  down  the 
colouring  matter  with  it.  In  the  titration  of  com- 
mercial and  fuming  sulphuric  acid  methyl  orange 
is  sometimes  destroyed  owing  to  the  impurities 
present,  and  the  same  is  observed  with  alkali 
hydroxides,  even  with  those  sold  as  pure.  Ethyl 
alcohol  is  markedly  alkaline  towards  methyl  orange. 
whereas  methyl  alcohol  is  without  effect. — T.  H.  P. 

Methyl  red;  Preparation  of .    L.  Desvergnes. 

Ann.  Chim.  Analyt.,  1920,  2,  209—210. 

A  mixture  of  anthranilic  acid,  137,  water,  1000, 
crashed  ice,  300  g.,  and  hydrochloric  acid  (sp.  gr. 
118),  222  c.c,  is  stirred  and  kept  below  5°  C,  while 
a  mixture  of  sodium  nitrito,  59,  and  water,  150  g., 
is  added.  The  whole  is  stirred  for  a  further  20  mins. 
and  then  added  to  a  mixture  of  diniethylaniline, 
121,  water,  200  g..  and  hydrochloric  acid  (sp.  gr. 
1-15),  90  c.c.  After  a  few  mins.,  a  mixture  of  fused 
sodium  acetate,  165,  and  water,  500  g.,  is  added. 
The  purple  red  crystals  which  separate  when  the 
mixture  is  set  aside  for  some  hrs.  are  collected, 
washed  with  cold  water,  dried  at  50°  C,  and  re- 
crystallised  from  alcohol.  The  yield  of  the  crude 
product  is  about  43%  of  the  theoretical  amount 
calculated  on  the  anthranilic  acid. — W.  P.  8. 
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Sodium  thiosulphate,  arsenious  acid,  potassium 
bromate,      potassium     iodate,     etc.      solutions; 

Standardisation  of  by  means  of  standard 

sulphuric    acid    solution.      L.    Bertiaux.      Ann. 
Chim.  Analyt.,  1920,  2,  207—208. 

The  equivalent  quantity  of  iodine  liberated  from  a 
mixture  of  potassium  iodate  and  iodide  by  a  definite 
volume  of  standard  sulphuric  acid  solution  may  be 
used  for  the  standardisation  of  thiosulphate  or 
arsenious  acid  solutions.  The  latter  solutions  then 
serve  for  the  standardisation  of  bromate  or  iodate 
solutions.— W.  P.  S. 

Titrations  with  the  hydrogen  electrode.  W.  D. 
Treadwell  and  L.  Weiss.  Helv.  Chim.  Acta, 
1920,  3,  433-^46. 

A  hydrogen  electrode  is  described  which  is  highly 
stable  and  readily  renewed,  and  serves  for  the 
titration  of  both  strong  and  weak  acids. — T.  H.  P. 

Potassium ;  Determination  of and  its  separa- 
tion from  sodium  by  means  of  sodium  cobalti- 
nitrite.  P.  Wenger  and  C.  Hemen.  Ann.  Chim. 
Analyt.,  1920,  2,  198—199. 
Potassium  cobaltinitrite  precipitate  obtained  in 
the  usual  way  has  the  composition  K,NaCo(NO,)6, 
and  the  author  recommends  a  determination  of  the 
cobalt  as  a  measure  of  the  potassium  present.  The 
precipitate  is  dissolved  in  hydrochloric  acid,  the 
solution  treated  with  sodium  hydroxide,  the  precipi- 
tated cobalt  hydroxide  collected,  reduced  to 
metallic  cobalt,  and  weighed.  Alternatively,  the 
cobalt  may  be  determined  electrolytically  in  the 
hydrochloric  or  sulphuric  acid  solution  of  the 
precipitate. — W.  P.  S. 

Lead;  Determination  of in  acid  solution.    N. 

Evers.    Pharm.  J.,  1920,  105,  85—86. 

The  sulphide  colorations  obtained  in  the  deter- 
mination of  small  quantities  of  lead  are  not  com- 
parable unless  the  solutions  have  the  same  hydrogen 
ion  concentration ;  the  author  recommends  neutrali- 
sation of  the  test  and  comparison  solutions  before 
the  addition  of  hydrogen  sulphide.  Bromophenol- 
blue  is  used  as  indicator.  Iron  does  not  give  a 
coloration  under  these  conditions,  and  the  inter- 
ference of  copper  may  be  prevented  by  the  addition 
of  cyanide.  If  both  iron  and  copper  are  present, 
the  original  solution  should  be  treated  with  alum 
and  ammonia,  the  aluminium  hydroxide  precipitate 
(this  also  contains  the  lead  whilst  the  copper 
remains  in  solution)  collected,  dissolved  in  dilute 
acid,  and  this  solution  used  for  the  determination 
of  the  lead.— W.  P.  S. 

Manganese;    Estimation    of    in     biological    < 

material,  together  with  data  on  the  manganese  ; 
content  of  human  blood  and  tissues.  C.  K.  * 
Reiman  and  A.  S.  Minot.  J.  Biol.  Chem.,  1920,  I 
42,  329—345. 

For  the  preliminary  conversion  of  manganese  in 
the  blood  or  tissue  into  manganese  sulphate 
Bertrand's  method  (J.,  1911,  650)  of  fusion  with 
potassium  bisulphate  is  modified,  the  fusion  being 
conducted  in  quartz  beakers  at  500° — 600°  C.  The 
beakers  are  liable  to  contain  manganese  and  mu_st 
first  be  tested  by  a  preliminary  fusion.  For  tl*e 
conversion  of  the  manganese  sulphate  into  potas- 
sium permanganate,  treatment  with  potassium  per- 
sulphate is  recommended,  Bertrand's  modification 
(loc.  cit.)  of  Marshall's  method  (Chem.  News,  1901, 
83,  76)  being  further  modified.— W.  G. 

Manganese;   The   use   of   phenolphthalein   and   di- 
phenylamine  in  the  persulphate  method  for  the 

determination  of  .       D.  H.  Wester.       Rec. 

Trav.  Chim.,  1920,  39,  600—602.     (Cf.  J.,  1920, 
469  a.) 

The  author  was  unable  to  obtain  accurate  results 
by  the  use  of  phenolphthalein  in  alkaline  solution 


as  a  comparison  liquid,  or  by  the  use  of  diphenyl- 
amine  for  intensifying  the  colour  as  recommended 
by  Tillmanns  and  Mildner  (J.,  1914,  709). 

— W.  G. 

Barium  sulphate;  Rapid  identification  of  the  two 

ionic  elements  of .     G.  Deniges.     Bull.  Soc. 

Chim.',  1920,  27,  560—564. 

A  fuller  account  of  work  already  published  (cf.  J ., 
1920,  469  a).— W.  G. 

Diphenylamine  -  sulphuric      acid      reagent      [for 

nitrates];  Preparation  of .      F.  Haun.      Z. 

Unters.  Nahr.  Genussm.,  1920,  39,  355—356. 

Sulphuric  acid  which  yields  a  reaction  for  nitric 
acid  with  the  brucine  test  is  unsuitable  for  the 
preparation  of  diphenylamine  reagent.  Occasion- 
ally a  blue  coloration,  which  develops  in  a  reagent 
made  with  sulphuric  acid  free  from  nitric  acid,  may 
be  due  to  the  presence  of  traces  of  ferric  salts;  if 
the  acid  is  heated  to  boiling  the  ferric  salts  are 
reduced  and  no  longer  interfere.  By  adding  a  small 
quantity  of  permanganate  to  the  acid  before  it  is 
heated,  the  reduction  of  the  ferric  salts  may  be 
followed,  since  the  permanganate  is  reduced  at  the 
same  time  and  a  colourless  acid  results.  The 
presence  of  manganese  in  the  reagent  does  not 
interfere  and  in  some  cases  accelerates  the  reaction 
between  the  reagent  and  nitrates. — W.  P.  S. 

Hydrocyanic  acid;  Determination  of  .     R.  L. 

Morris.     Pharm.  J.,  1920,  105,  83—85. 

In  applying  Liebig's  method  to  the  determination 
of  free  hydrocyanic  acid,  the  latter  must  be 
neutralised  previously  and  only  a  slight  excess  of 
alkali  must  be  present.  Borax  solution  may  be 
used  in  place  of  alkali  hydroxide  for  the  neutralisa- 
tion (Guerin,  J.,  1905,  1258),  and  an  excess  of  borax 
does  not  interfere.  The  iodometric  method  pro- 
posed by  Fordos  and  Gelis  (cf.  Guerin,  loc.  cit.) 
tends  to  give  low  results.  In  the  B.P.  (1914) 
method,  based  on  Deniges'  modification  of  Liebig's 
process  (cf.  J.,  1894,  664),  to  obtain  accurate 
results  it  appears  to  be  necessary  to  add  about  four 
times  the  prescribed  quantity  of  potassium  iodide. 

— W.  P.  S. 

Recording     [gas]     calorimeters;    Differential    air 

thermometers  and  .     H.  A.  Madsen  and  A. 

Herber.     Gas  J.,  1920,  151,  338—339. 

The  principle  of  the  differential  air  thermometer 
is  applied  to  the  construction  of  a  recording  gas 
calorimeter.  The  long  tube  connecting  the  two 
bulbs  of  the  differential  air  thermometer  is  bent 
into  a  ring  or  spiral  which  is  balanced  on  friction 
wheels.  The  lower  part  of  the  ring  is  filled  with 
mercury.  One  bulb  is  exposed  to  the  hot  products 
of  combustion  arising  from  a  flame  due  to  the  com- 
bustion of  gas  at  a  controlled  rate,  the  air  supply 
for  combustion  and  the  supply  of  air  to  be  heated 
being  separated.  The  latter  supply  is  automatically 
controlled  by  means  of  a  damper.  A  pen  is  affixed 
to  a  lever  attached  to  the  horizontal  portion  of  the 
tube  connecting  the  bulbs,  and  serves,  after 
calibration  of  the  instrument,  to  record  the  calorific 
value  of  the  gas  on  a  drum. — J.  S.  G.  T. 

Gas  analysis  apparatus  accurate  to  0001%  mainly 
designed  for  respiratory  exchange  work.  A. 
Krogh.     Biochem.  J.,  1920,  14,  267—281. 

Two  improvements  are  introduced  into  the  usual 
apparatus.  Three  separate  gas  burettes  are  used, 
the  first  for  moving  the  air  to  and  from  the  absorp- 
tion pipettes,  the  second  for  measuring  the  air 
after  the  absorption  of  carbon  dioxide,  and  the 
third  for  measuring  the  air  after  the  absorption  of 
oxygen.  The  mercury  is  raised  and  lowered  in  the 
burettes  by  means  of  air  pressure. — W.  G. 
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Carbon    dioxide    in    flue    gates    etc.;    Continuous 

electrolytic  determination  of and  automatic 

regulation  of  the  draught  in  accordant)*  with  the 
analysis.  K.  Ton  Haken.  Z.  angcw.  Chcm., 
1920,  53,  188. 

i'liR  gases  are  passed  through  an  ordinary  purifying 
apparatus,  and  enter  the  electrolytic  apparatus 
through  a  valve  controlled  hy  a  sensitive  differential 
manometer  charged  with  two  immiscible  liquids  of 
different  sp.  gr..  and  regulated  by  ■  Boat.  They 
are  then  mixed  with  a  standard  solution  of  sodium 
hydroxide  to  remove  the  carbon  dioxide,  and  passed 
through  a  second  differential  manometer,  which 
regulates  the  pressure  in  the  mixing  vessel  in  the 
arte  direction.  The  solution  of  sodium  bicar- 
bonate produced  flows  into  the  electrolytic  vestal 
which  has  ■  regulated  overflow,  and  is  electrolysed 

with  an  alternating  current,  the  current  of  the 
secondary  coil  being  conducted  through  a  milli- 
ampereinoter  or  similar  device,  which  .shows  directly 
the  amount  of  CO,  in  the  gas.  The  method  is  based 
on  the  difference  in  the  conductivity  of  the  original 
sodium  hydroxide  solution  and  of  that  containing 
the  dissociated  salts  and  acid  salts  after  the  absorp- 
tion of  the  CO,,  and  is  sensitive  to  fractions  of 
01%.  The  draught  is  regulated  by  an  automatic 
shutter,  the  aperture  of  which  varies  with  the 
variation  in  the  amount  of  CO,. — 0.  A.  M. 

Organic  substances;  Incineration  of  prior  to 

analysis    fur    tin-    mineral    elements    which    they 

in:  application  to  tin'  analysis  of  ' 
A.  Desgrez  and  J.  Meunier.  Comptes  rend., 
1920,  171,  179—182. 
For  the  preparation  from  organic  material  of  an 
ash  suitable  for  subsequent  analysis  it  is  advisable 
to  conduct  the  incineration  in  two  stages.  The  dry 
material  is  first  ignited  and  allowed  to  burn  at  as 
low  a  temperature  as  possible.  In  tins  way  a 
carbonised  material  is  obtained  which  on  further 
incineration  readily  becomes  incandescent  and 
burnt  to  ■  white  ash.  If  excess  of  alkali  salts  is 
present  these  should  be  extracted  with  water  before 
the  final  incineration.  By  means  of  this  method 
the  presence  of  copper,  manganese,  and  lithium  ir 
blood  was  detected. — W.  G. 

Capillarily  active  and  inactive  modifications  of  the 

higher  homologues  of  the  fatty  acid  series  and 

their  relation  t<>  titration   with  capillarily  active. 

substances  as  indicators.     W.  Windisch  and  W. 

Dietrich.    Woch.  Bran.,  1920,  37,  215—217,  225— 

228.     (Cf.  J.,  1920,  128a.) 

I'M'K.iyih  .    nonylic,    and  caoric   acids   may   txist    in 

capillarily    inactive   as    well    as    capillarily   active 

forms.     In  a  state  of  molecular  dispersion,  and  in  a 

relatively  coarse  suspen.soid  state,  the  acids  are  in- 

■i  tivc,  but  in  an  intermediate  colloidal  state  they 

are  active.     Solutions  of  the  pure  fatty  acids  might 

be  used  as  indicators  in  place  of  their  sodium  salts, 

but  the  latter  are  preferable  in  most  cases,  because 

in  solution  the  freo  fatty  acids  become  inactive  in 

the  course  of  a  few  days,  i.e.,  the  surface  tension  of 

their  solutions  gradually  approximates  to  that  of 

puro  water,  probably  owing  to  the  colloidal  particles 

increasing  in  size  beyond  the  optimum. — J.  H.  L. 

j4mino-ae«f*,    organic    arids,    and    organic    bases; 

Rapid  oobunetrie  methods  for  the  estimation  of 
— .     F.  W.  Foreman.     Biochem.  J.,  1920,  14, 

451—478. 
The  method,  which  is  applicable  to  the  estimation 
of  organic  acids,  and  amiiio-acids  except  arginine, 
is  as  follows  :  — (1)  5 — 10  c.c.  of  the  aqueous  solution 
i-  titrated  with  Ar/lO-aqueous  sodium  hydroxide. 
(2)  10  vols,  of  '■>'  alcohol  is  added  to  5—10  c.c.  of 
the  aqueous  solution  and  the  mixture  is  titrated 
with  jV /  10-alcoholic  potassium  hydroxide.  (3)  To 
the  liquid  from  titration  (2)  12'5  c.c.  of  neutral 
18      aqueous  formaldehyde  is  added  for  every  50  c.c. 


ol  alcohol  present  and  the  titration  is  continued  to 
the  same  end-point.  Phenolphthalein  is  used  in  all 
-  as  tlie  indicator.  Titration  (1)  gives  usoful 
information  when  dibasic  amino-acids  are  present. 
titration  (2)  gives  tho  correct  estimation  of  a 
number  of  amino-acids.  In  titration  (3)  the 
carboxyl  groups  of  nil  the  amino-acids  in  an  amino- 
,ii  nl  mixture,  except  that  of  arginine,  are  esti- 
mated. I  h.  method  is  based  on  the  fact  that 
ammonia,  primary,  secondary,  and  tertiary  amines 
and  ba.sic  methylene  derivatives  of  secondary 
amines    do     not    form    ionisablo    compounds     with 

phenolphthalein  in  aqueous-alcoholic  solution  pro- 
viding the  concentration  of  alcohol  is  above  80%, 

and  also  that,  under  similar  condit ions,  the  ainino- 
or  imino-groups  of  certain  amino-acids  show  no 
basicity  to  phenolphthalein.  For  the  estimation  of 
Volatile      bases     and     amino-acids      in      "alcoholic 

extracts"  (Foreman  and  Graham-Smith.  .1.  Hyg., 
1917,  lf>.  Ml)  to  an  aliquot  portion  of  the  extract 
the  amount  of  alcoholic  alkali  necessary  for  neutral- 
isation as  determined  by  titration  (3)  is  added  and 
the  mixturo  is  distilled  with  steam  freo  from 
bon  dioxide  for  about  5  mins.,  the  distillate 
being  collected  in  standard  acid.  The  excess  acid 
is  titrated,  using  alizarin  as  indicator,  and  thus  a 
measure  of  the  volatile  bases  is  obtained.  The 
residua]  liquid  in  the  distillation  flask  is  now  free 
from  alcohol  and,  owing  to  hydrolysis  in  the  water 
nl  the  alkali  salts  of  the  amino-acids,  is  alkaline. 
It  is  titrated  with  .V/10-acid  and  thus  a  value  is 
obtained  for  the  amino-acids  present  in  the  original 
"  alcoholic  extract."     (Cf.  J.C.S.,  Sept.)— W.  G. 

Arginine ;  Modification  of  the  Van  Slyke  method  for 

determining .       A.    E.   Koehler.       J.   Biol. 

(li em.,  1920,  42,  267—268. 

Van  Slyke's  method  (J.,  1911,  1185)  is  modified  by 
drawing  a  slow  current  of  air  through  the  liquid 
during  the  whole  of  the  digestion  with  alkali,  the 
apparatus  for  absorbing  the  ammonia  being  a 
simple  gas  wash-bottle. — W.  G. 

Osalic  acid;  Determination  of .     III.     A.  Bau. 

Woch.  Brau.,  1920,  37,  201—203,  209—211,  217 — 
219.  (Cf.  J.,  1918,  524  a;  1920,  349  a.) 
The  extraction  of  materials  with  water  or  dilute 
hydrochloric  acid,  for  the  determination  of  oxalic 
acid,  should  be  carried  out  in  an  atmosphere  of 
carbon  dioxide  to  prevent  the  decomposing  action 
of  iron  salts  in  presence  of  air.  A  further  reason 
for  this  procedure  is  furnished  by  Btaehelin's  dis- 
covery of  the  wide  distribution,  in  vegetable 
materials,  of  an  oxydase  capable  of  decomposing 
oxalic  acid  in  presence  of  air  (Biochem.  Zeits.,  1919, 
96,  1).  Liquids  of  yellow  colour,  such  as  beer  or 
urine,  containing  oxalic  acid,  may  be  exposed  to 
daylight  for  months  without  any  destruction  of 
oxalic  acid  occurring.  For  the  preservation  of 
standard  oxalic  acid  solutions  Junk's  method  (J., 
1!)19,  481  a)  is  probably  the  best,  but  the  solutions 
should  be  kept  in  yellowish-brown  bottles  and 
standardised  every  three  months. — J.  H.  L. 

Methyl  alcohol;  Critical  study  of  methods  for  the 

detect  ion  of .    A.  O.  Gettler.    J.  Biol.  Chem., 

1920,  42,  311—328. 
A  critical  study  of  58  tests  for  the  detection  of 
methyl  alcohol,  46  being  based  on  the  oxidation 
of  the  alcohol  to  formaldehyde  and  the  subsequent 
detection  of  this  compound,  and  twelve  applied 
directly  to  the  alcohol  after  suitable  isolation.  Of 
the  first  series  the  author  recommends  five  colori- 
metric  tests  which  can  bo  used  to  detect  one  part 
m  200,000,  and  two  teste  in  which  crystalline 
products  are  obtained,  these  being  less  sensitive 
but  used  for  confirmation.  The  second  group  of 
tests  require  considerably  more  alcohol  and  only  two 
are    recommended.      Full    details    of    typical    pro- 
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cedures  for  the  detection  of  methyl  alcohol  in 
liquors  and  in  tissues  are  given,  and  there  is  a  very 
full  bibliography.     (Of.  J.C.S.,  Sept.)— W.  G. 

Ion  concentration  in  ultra  filtrates  and  other  pro- 
tein-free  solutions;   Determination  of  the  . 

R.  Brinkman  and  E.  van  Dam.     Proc.  K.  Akad. 
Wetensch.     Amsterdam,  1920,  22,  762—771. 

The  method  depends  on  the  addition  of  an  ion 
which  forms  a  sparingly  soluble  salt  with  the  ion, 
the  concentration  of  which  is  to  be  measured.  The 
appearance  of  a  milkiness  denotes  when  the  limit 
of  solubility  of  the  sparingly  soluble  salt  is  passed. 
The  method  gives  results  correct  to  2 — 3  mg.  of 
calcium  per  litre. — J.  C.  D. 

See  also  pages  (a)  591,  Tar  in  gas  (Stone  and 
Prince) ;  593,  Phenolsulphonic  acids  (Desvergnes) ; 
594,  Diazo  compounds  (Knecht  and  Thompson), 
Chlorine  (Rona  and  Michaelis) ;  595,  Ammonia 
(Deniges);  596,  Manganese  salts  (Deniges);  598, 
Glass  to  metal  joints  (McKelvy  and  Taylor) ;  600, 
Tungsten  etc.;  601,  Copper  (Hawley) ;  604,  Linseed 
oil,  Tung  oil.  Iodine  value  (Sundberg  and  Lund- 
borg);  605,  Tan  liquors  (Atkin  and  Thompson), 
Leather  (Chambard) ;  600,  Protozoa  (Cutler),-4ro6(e 
soil  (Perotti) ;  607,  Brewing  water  (Heuss) ;  608, 
Flour  (Gerum,  Abel),  Water  in  milk  (Utz),  Vita- 
mine  (Williams) ;  610,  Glycerophosphates  (Lizius), 
Acetylsalicylic  acid  (Smith),  Formaldehyde  (Hanz- 
lik),  Cineol  (Cocking). 


Patent  List. 

_  The  dates  given  in  this  list  are,  in  the  case  of  Applica- 
tions for  Patents,  those  of  application,  and  in  the  case  of 
Complete  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced  Complete 
Specifications  thus  advertised  as  accepted  are  open  to  in- 
spection at  the  Patent  Office  immediately,  and  to  opposi- 
tion within  two  months  of  the  date  given. 


I.— GENERAL;  PLANT;  MACHINERY. 

Applications. 

Alexander  (Best,  Inc.).  Oxidation  of  finely- 
divided  material.     23,317.     Aug.  9. 

Atherton.    24,495.    See  XXIII. 

Atkinson,  and  Stein  and  Atkinson.  24,250. 
See  VIII. 

Automatic  Telephone  Manufacturing  Co.,  and 
Roseby.  Arrangements  for  obtaining  high  tempera- 
tures.    24,331.     Aug.  21. 

Bennett.     24,892.    See  II. 

Bregeat.  Means  for  effecting  intimate  inter- 
mingling of  fluid  streams.     24,696.    Aug.  25. 

Budill.     Air-filters.     23,876.     Aug.  16. 

Charles.  Utilising  waste  steam  to  produce  power. 
23,708.     Aug.  13. 

Crawford.  Lubricating  compound.  23,588. 
Aug.  12. 

Eberts.     Drying  apparatus.     24,174.     Aug.  19. 

Elektro-Osmose  A.-G.  Purifying,  dehydrating, 
or  concentrating  aqueous  solutions  of  colloids  etc. 
24,945.     Aug.  28.     (Germany,  11.9.19.) 

Fothergill.  Apparatus  for  removing  gases  from 
fluids.     23.993.     Aug.  17. 

Grace.    Centrifugal  separators.     23,371.    Aug.  9. 

Griere.     Evaporators.     23,457.     Aug.  10. 

Griscom-Russell  Co.  Evaporator  feed  and  over- 
flow regulator.     23.539.     Aug.  11.     (U.S.,  9.2.20.) 

Griscom-Russell  Co.  Combined  evaporator  and 
feed-water  heating  system.  23,877.  Aug.  16. 
(U.S.,  26.1.20.) 


Griscom-Russell  Co.  High-heat-level  evaporator 
systems.  23,895,  Aug.  16;  and  24,291,  Aug.  20. 
(U.S.,  26.1.20.) 

Hardinge.  Mills  for  grinding  and  disintegrating. 
24,280.    Aug.  20.    (U.S.,  11.9.19.) 

Jones  and  McKean.  Heat-exchange  apparatus. 
24,115.    Aug.  19. 

Kay.  Removing  water  from  rotary  driers. 
23,586.    Aug.  12. 

Kestner.  Filling-material  for  Glover  towers  etc., 
and  means  for  producing  same.     24,052.     Aug.  18. 

Klingenberg.  Filter  for  separating  impurities 
from  gas  or  steam.  24,873.  Aug.  27.  (Germany, 
4.9.19.) 

Lohmann.  Mixing  and  kneading.  23,881. 
Aug.  16.    (U.S.,  16.8.19.) 

Massy.     23,672.    See  II. 

Mather.    Stills.    24,095.    Aug.  18. 

Mauss.     Vacuum  filters.     24,079.     Aug.  18. 

Mellersh-Jackson  (Fuller-Lehigh  Co.).  Cylindri- 
cal kilns.    24,373.    Aug.  21. 

Morton  and  Morton.  Gas-fired  kilns.  24,890. 
Aug.  28. 

O'Dell  (Canadian-American  Finance  and  Trading 
Co.).    Distillation  process.    24,481.    Aug.  23. 

O'Dell  (Canadian-American  Finance  and  Trading 
Co.).  Mechanism  for  diffusing  gases  and  vapours 
through  liquids.     24,482.     Aug.  23. 

Oldham.     Grinding  mills.     24,206.     Aug.  20. 

Orcutt.    Grinding-machines.    23,784-7.    Aug.  14. 

Pell.     Grinding  etc.  mills.     24,468.    Aug.  23. 

Porteus.  Air-purifying  apparatus.  24,216. 
Aug.  20. 

Ratel.  Furnace.  24,923.  Aug.  28.  (France, 
28.8.19.) 

Sharpies.    Refining  liquids.    23,355.    Aug.  9. 

Smits.  Method  of  heating  apparatus.  23,615. 
Aug.  12.     (Germany,  5.5.19.) 

Spuhr.     Steam-drier.     24,298.     Aug.   20. 

Stein  et  Cie.     23,987.     See  X. 

Thompson  (Soc.  Anon.  Fours  et  Proc.  Mathy). 
Regenerative  furnaces.     23,497.     Aug.  11. 

Von  Codelli  and  Von  Koppen.  Cooling  appara- 
tus.    24,584.    Aug.  24. 

Wiegand.  Continuously-acting  evaporation. 
23.492.     Aug.  11. 

Wilhelm.  Surface  apparatus  for  effecting  trans- 
fer of  heat.    24,378.    Aug.  21.    (Germany,  19.9.19.) 


Complete  Specifications  Accepted. 

17,254  (1918).     Vergniaud.    See  VIII. 

2764  (1919).    Gregory.    See  II. 

10,662  (1919).  Cox.  Appliances  for  filtering  or, 
and  mixing  oils  and  other  liquids.  (149,038.) 
Aug.  18. 

10,979  (1919).  Lee,  Flockton,  and  Manlove, 
Alliott,  and  Co.     Roller  mills.     (149,048.)    Aug.  18. 

11,092  (1919).  Boberg,  and  Techno-Chemical 
Laboratories.  Drying  processes,  and  apparatus 
therefor.     (149,055.)     Aug.  18. 

11,289  (1919).  Harter.  Temperature  exchanging 
apparatus.     (127,565.)    Aug.  25. 

12,111  (1919).  Merz  and  McLellan,  Michie,  and 
Weeks.     Retorts  and  the  like.     (149,733.)     Sept.  1. 

12,174     (1919).       Dressier     Tunnel     Ovens,     and 
Tunnel     ovens     and     like     structures. 
Aug.   18. 
(1919).       Dressier    Tunnel    Ovens,     and 
See  II. 

(1919).       Brealey.       Centrifugal     disin- 
tegrating machines.     (149,751.)     Sept.  1. 

12,323  (1919).  Robinson  and  Son,  Robinson,  and 
Stevenson.  Apparatus  for  separating  solid 
particles  from  air  employed  for  carrying  off  said 
particles  from  machinery,  or  processes  in  which 
they  are  produced  or  given  off.    (149,089.)    Aug.  18. 

12,479  (1919).  Halliwell.  Apparatus  for  indi- 
cating or  recording  continuously  the  specific  gravity 
of  any  fluid.    (149,448.)    Aug.  25. 


Dressier. 
(149,805.) 

12,175 
Dressier. 

12,304 
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Cbudaley.      Drying-apparatus. 

(]  19,774       »  pt.  1. 

J  (1919).  Johnson  (Allan).  Apparatus  for 
distilling  ami  fractionating  liquids.  (149,776.) 
3 

13,540(1919)  Wood  and  BalL  Condensers  for 
refrigerating  plant.     (I  Sept.  1. 

14,210  (1919).  Carpniaels  (Davis).  Filters. 
il  19  t.  1. 

15,843(1919).  Sniallwood.  Device  or  apparatus 
for  conveying  or  transporting  goods,  particularly 
as  a  device  for  charging  furnaces,  (149,4960 
Aug 

Wellman  Smith  Oven  Engineer- 
,  ami  Kemp.    Si  •    \ 

Khrhart.       Surface  condensers. 
18 

M.irton.      Mixing    or    beating 


1919). 
ini^  Corporation 
«>5  (1919). 
(131,596.) 

12    (1919). 


or      semi-liquid      substances.      (149,136.) 
Decantation  apparatus. 


Surface    condensers. 


liquids 
Aug.  18. 

-■"(e  (1919).      Denoel. 
Mi     Auk.  25. 
27,45  I).       Ehrhart. 

(134  859  i     An. 

i  (1919).       Smhli  and  Stephenson.       Hcat- 
exchange  apparatus.     (149,882.)     Sept.  1. 

13,06!  Chantraine.       Recuperators  or 

regenerators  for  fnrnaoee,     (143,244.)    Aug.  25. 


EL— FUEL:      CAS;      MINERAL      OILS       WD 

WAXES;    DESTRUCTIVE    DISTILLATION; 

HEATING;  LIGHTING. 

Applications. 

Angold  and  Railing.  Electric  arc  lamps.  23,479. 
Aug.  11. 

Bambcr  and  Parker.     Means  for  supplying  air 
and     steam     to     producer-gas     plants.       23,648. 
12. 
Barrclle.     Manufacture  of  coke  for  metallurgical 
purposes.     24,270.     Aug.  20. 

Barrett     Co.       Manufacture     of    coke.       23,455. 

1U.     (U.S.,  10.12.19.) 
Bennett.     Mechanically-operated  grates  for  gas- 
producers  and  furnaces.     21,892.     Aug.  28. 

British   Thomson-Houston   Co.   (General   E 
Co.)     Electric  incandesecent  arc  devices.     24,546. 
34. 

n.        Regenerative      coke-ovens.        23,645. 
11. 
Charpy.    Coke-oven.    23,809.    Aug.  14.    (France, 
10.9.1!'.) 

Coke  and  Gas  Ovens,  Ltd.,  and  Smee.  Gas 
burners  of  coke-ovens.     23,622.     Aug.  12. 

I1  Beaufort  and  Claude.  Manufacture  and 
working  of  luminous  tubes.  24.190.  Aug.  19. 
(France,  29.8.19.) 

..     Fuel.     23,825.     Aug.  14. 
Farbw.     vorm.     Meister,     Lucius,     u.     Briining. 

\ 
Kilippo,   Lely,   and   N.    V.    Philips   Gloeilampen- 
fabrieken.       Electric     discharge     lamps. 
Aug.  27.     (Holland,  27.8.19.) 

Fischer.        Process    for    converting    combustible 
substances  into  soluble  organic  compounds.     23,354. 
!>.     (Germany.  10.6. in.) 
France.     Coal  etc.   washing  apparatus.     24,195. 
I         19.     (Belgium,  20.8.19.) 
Frame        Filament     electric     lamps.        24,018. 
18. 
ral    Electric  Co.,   and  Ryde.        Electric  in- 
candescent  lamps.     24.660.     Aug    25. 
H.  nan.     23.507.     See  XII. 

Hilger.  Operating  gas-producers.  23,869. 
Aug.  16.    (Germany,  11.8.19.) 

Jackson    (Sperry    Gyroscope    Co.).      Arc    lamps. 
lug.  11. 


Keillor.  Combination  plant  for  manufacture  of 
.  ...il  gas,  blue-water  gas,  and  coal-tar  or  oil-gas. 
23,700.    Aug.  13. 

\l  v.  Appliances  for  conversion  of  fuel  energy 
for  heating  or  power.     23,672.     Aug.  13. 

M  .Mon   and   Morton.      24,890.     8tt    I 

Noding.    24,247  9.    Set  \  II 
O'Dell.    -Ji  .i-  ill 

Parr   and    Pearson.      Process   for  desulphurising 
carbonaceous  material.    24,432.    Aug.  23. 
Roberts.    Coking  coal.    24,338.    Aug.  21. 
Stephens     (Canadian-American      Finance     and 

Trading  Co.).      Process  lor   volatilising  and  decom- 
poser 23,867.     Aug.  9. 

hens  (Canadian-American  Finance  and 
Trading  Co.).  Process  for  treating  hydrocarbons. 
23,646.    Aug.  12. 

Stephens  (Canadian-American  Finance  and 
Trading  Co.).  Process  for  saturating  unsaturated 
compounds.     23,647.     Aug.  12. 

Turner.  Electric  generator  lamps.  24,607. 
Aug.  25. 

W.Us.    Gas  producers.     23,992.     Aug.  17. 

COMPLETi:    Sll  i  II  ICATION8   ACCEPTED. 

6439  (1914).  British  Thomson-Houston  Co. 
(QeneraJ  Electric  Co.).  Filaments  for  incandescent 
electric  lamps  and  methods  of  making  the  same. 
Sept.  I. 

'.Tilt  (1919).  Gregory.  Means  for  generating  and 
storing  combustion  products  under  pressure  for  use 
in  turbines  and  other  engines.     (149,367.)    Aug.  25. 

11,420  (1919).  Marks  (U.S.  Industrial  Alcohol 
Co.).  Process  of  producing  liquid  fuel  and  product 
thereof.     (149,398.)     Aug.  25. 

11,773  (1919).  Doherty.  Process  and  apparatus 
for  producing  water-gas  and  for  carbonising  coal. 
(132,488.)    Aug.  25. 

12,175  (1919).  Dressier  Tunnel  Ovens,  Ltd.,  and 
Dressier.  Treatment  of  coal  and  other  materials 
capable  of  being  distilled,  vaporised,  or  decomposed 
bv  heat.     (149,086.)     Aug.  18. 

12.317  and  26,640  (1919).  Brown  and  Pickston. 
See  XXIII. 

12,393  (1919).  Marklo.  Fuel  and  process  of 
forming  the  same.     (126,972.)     Sept.  1. 

12,396  (1919).  Bentley  and  Appleby.  Gas-pro- 
ducers.    (149,759.)    Sept.  1. 

12,585  (1919).  Wells.  Process  and  apparatus  for 
carbonising  wood  and  other  carbonaceous  material. 
(149,773.)    Sept.  1. 

12,621  (1919).  Armstrong.  Manufacture  of  fuel, 
and  apparatus  therefor.     (149,449.)     Aug.  25. 

13.225  (1919).)  Milton.  Gas  producers.  (149,790.) 
Sept.  1. 

27,370  (1919).  (Jlmann.  Process  and  apparatus 
for  the  treatment  of  peat-mass  and  for  the  produc- 
tion of  turf  or  peat  briquettes.     (149,869.)    Sept.  1. 

29,003(1919).  PintschA.-G.  Porous  charges  for 
containers  for  the  storage  of  acetylene  or  like  ex- 
plosive gases  dissolved  in  liquids.  (135,511.) 
Aug.  25. 

14,775  (1920).  British  Thomson-Houston  Co. 
(General  Electric  Co.).  Manufacture  of  incan- 
descent electric  lamps.    (149,605.)    Aug.  25. 

ELI.— TAR    AND   TAR   PRODUCTS. 

All'I.ICATnjXS. 

Anderson  and  Meikle.  Process  of  treating 
mineral  tars  other  than  coal  tar.    23,569.    Aug.  12. 

Barrett  Co.     23,454.     See  XIII. 

Commin.  Covering  ot  pitch  composition.  23,296. 
Aug.  9. 

Fischer.    23,422.    See  XIII. 

O'Dell.  Hvdrogenating  bituminous  substances. 
2-4,480.    Aug.'  23. 

Schroeter,  and  Tetralin  Ges.  Hvdrogenation  of 
naphthalene.     23,530.    Aug.  11. 
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IV.— COLOURING  MATTERS  AND  DYES. 
Applications. 

Carpmael  (Farbenfabr.  vorm.  F.  Bayer  und  Co.). 
Manufacture  of  soluble  chromium  lakes  of  azo  dyes. 
23,551.    Aug.  11. 

Cassella  und  Co.  Manufacture  of  dye-stuffs. 
24,877.     Aug.   27.     (Germany,   27.8.19.) 

Complete  Specification  Accepted. 

25,916  (1919).  Imray  (Soc.  of  Chem.  Ind.  in 
Bask).  Manufacture  of  azo-dyestuffs  and  inter- 
mediate products  therefor.    (149,553.)    Aug.  25. 

V.— FD3RES;  TEXTILES;  CELLULOSE; 
PAPER. 

Applications. 

Bearder.  Manufacture  of  cellulose-acetate  fila- 
ments.   24,594.    Aug.  25. 

Billings.  Fibrous  product,  and  process  for  treat- 
ing eucalypti  barks  and  bass  fibres  for  use  in  manu- 
factures.   23,716.    Aug.  13. 

Brougham  (Technochemia  A.-G.).  Manufacture 
of  artificial  silk  etc.     24,277.     Aug.  20. 

Denington  and  Perry.     24,746.    .See  XVIII. 

Duvinage  and  Muth.    23,960.    See  VII. 

Jackson  (Tanners  Products  Co.).  Manufacture 
of  felt.    23,434.    Aug.  10.. 

Meldia  Manufacturing  Co.,  and  Melsom.  Manu- 
facture of  flexible  waterproof  and  gas-proof 
material.    23,364.    Aug.  9. 

Raitt.  Isolating  or  extracting  cellulose  or  paper 
pulp  from  fibrous  vegetable  materials.  23,864. 
Aug.  16. 

Whittaker.  Manufacture  of  paper.  24,266 — 7. 
Aug.  20. 

Complete  Specifications  Accepted. 

4451  (1914).  Frankel  &  Runge,  and  Colombek. 
Manufacture  of  waterproof  material.     Sept.  1. 

18,938  (1917).  Wood  and  Russell.  Paper-making 
machines.     (149,359.)     Aug.  25. 

13,226  (1919).  Pilkington,  and  Mandleberg  and 
Co.     Proofing  of  fabrics.     (149,791.)     Sept.  1. 

31,190(1919).  GilletetFils.  Treating  vegetable 
fibres.     (136,569.)    Aug.  25. 

31,790(1919).  Great  Northern  Paper  Co.  Paper- 
making.     (136,839.)     Aug.  18. 

VI.— BLEACHING ;    DYEING;    PRINTING; 

FINISHING. 

Applications. 

Brandwood  and  Brandwood.  Dveing,  bleaching, 
etc.  textile  fibres  etc.     24,423.     Aug.  23. 

De  Blicquv  and  Callebaut  Dve-vats  etc.  24.823. 
Aug.  27. 

Farbw.  vorm.  Meister,  Lucius,  und  Briining.  Pro- 
ducing fast  dveings  on  cotton  etc.  24,303.  Aug.  20. 
(Germany,  30.5.14.) 

Winslow.  Apparatus  for  dyeing  yarn  in  cop, 
cheese  etc.  form.     24,330.     Aug.  21. 

Complete   Specification  Accepted. 

11,958  (1919).  McMyn.  Application  of  dye- 
stuffs  containing  the  sulphonamide  group  to  dyeing 
and  printing.     (149, H£.)     Aug.  25. 

VII.— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Applications. 

Alby  United  Carbide  Factories,  and  Mitchley. 
Production  of  calcium  carbide.     23,425.     Aug.  10. 

Amsterdamsche  Superfosfaatfabriek,  and  Hirs- 
chel.  Manufacture  of  phosphoric  acid.  24,193. 
Aug.  19.     (Holland,  24,6.20.) 


Duvinage  and  Muth.  Process  for  preparing 
compounds  of  alumina  for  sizing  paper  etc.  23,960. 
Aug.  17.     (Germany,  18.8.19.) 

Heinemann,  and  Hoesch  &  Co.  Process  for 
lecoverv  of  pure  caustic  alkalis  from  impure  lyes. 
23,818.     Aug.  14. 

Holden  and  Pandrich.  Utilisation  of  nitre  cake 
and  waste  liquor  from  the  ammonia-soda  process. 
24,937.     Aug.  28. 

Kestner.     24,052.     .See  I. 

Macfarlane  and  Spink.     24,529.     See  XI. 

Noding.  Methods  of  obtaining  hydrogen.  24,247. 
24,249.    Aug.  20. 

Noding.  Retort  furnace  for  generation  of  hydro- 
gen.    24,248.     Aug.  20. 

Noef.  Recovery  of  sulphur  from  sulphuretted 
hydrogen  and  ammonium  sulphide  and  gases  con- 
taining such.     24,337.     Aug.  23. 

Norske  Aktieselskab  for  Elektrokemisk  InduBtri 
Norsk  Industri-Hypotekbank.  Process  for  produc- 
tion of  alumina  from  aluminium  nitrate  solutions. 
24,847.    Aug.  27.    (Norway,  19.9.19.) 

Tyrer.    Extraction  of  alumina     24,579.  Aug.  24. 

Complete  Specifications  Accepted. 

3754  (1919).  Freeth  and  Munro.  Removal  of  cal- 
cium and  magnesium  from  rock  6alt,  brine,  or  solu- 
tions of  rock  salt  in  water.     (149,707.)    Sept.  1. 

12,494  (1919).  Morel.  Process  for  the  manufac- 
ture of  alumina,     (149,769.)     Sept.  1. 

12,642  (1919).  Freeth  and  Cocksedge.  Manu- 
facture of  ammonium  nitrate.    (149,095.)    Aug.  18. 

12.698  (1919).  Hood.  Preparation  of  aluminium 
nitrate.     (149,783.)    Sept.  1. 

12.699  (1919).  Hood.  Conversion  of  powdered 
aluminous  materials  into  granular  form.  (149,453.) 
Aug.  25. 

25,688  (1919).  Hedstrom.  Production  of  com- 
pounds of  radium.     (149,552.)    Aug.  25. 

VIII.— GLASS;  CERAMICS. 

Applications 

Atkinson,  and  Stein  and  Atkinson.  Drying 
china  clay  etc.     24,250.     Aug.  20. 

Complete  Specifications  Accepted. 

17,254  (1918).  Vergniaud.  Apparatus  for 
drying  crucibles.     (149,703.)     Sept.  1. 

12,025  (1919).  Smith.  Treatment  of  clays,  and 
manufacture  of  articles  and  materials  therefrom. 
(149,440.)    Aug.  25. 

30,586  (1919).  Sato.  Manufacture  of  decorative 
glass,  porcelain,  and  the  like.     (149,567.)    Aug.  25. 

IX— BUHDING   MATERIALS. 

Applications. 

Berry.  Manufacture  of  artificial  stone,  coment, 
etc.     24,469.     Aug.  23. 

Boveroulle.  Manufacture  of  cement  from  slag. 
23,277.     Aug.  9.     (Belgium.  7.8.19.) 

Commin.     23,296.     See  III. 

Imperial  Trust  for  the  Encouragement  of  Scien- 
tific and  Industrial  Research,  and  Schryver. 
Manufacture  of  plastic  material  for  flooring  etc. 
23,640.     Aug.  12. 

Vaughan.     Cement.     24,649.     Aug.  25. 

Complete  Specifications  Accepted. 

2341  (1914).  Leger.  Composition  for  use  in  the 
construction  of  walls,  linings,  panels,  roof  cover- 
ings, coach  bodies,  or  the  like.     Aug.  18. 

12,438  (1919).  Fasting.  Rotary  kilns  for  burn- 
ing cement  and  the  like.     (149,764.)    Sept.  1. 

16,136  (1919).  Steiger.  Manufacture  of  tiles, 
flags,  sheetings,  or  the  like  of  cement  and  fibre. 
(149,120.)     Aug.  18. 
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X.— METALS;      METALLURGY.      INCLUDING 
ELECTRO-METALLIRGY. 

Applications. 

Bull.  Production  of  powdered  metals.  20,738. 
13. 

Barrelle.     84,370.     See  II. 

Bengougb.  Coating  metals  with  lead.  23,721. 
Aug.  13. 

BoToroulle.    23,277.    See  IX. 

British  Thomeon-Honaton  Oo.  (Gent  ral   Electric 
Aro-welding  oompoaitiona,    24,261.    Ann.  20 

Branakill.  Treatment  ior  prevention  of  surface 
OOrroaMB  m  aluminium  alloys.    34,035.     Aug.  18. 

Chunben  and  Fisher.  Treating  iron  and  irmi 
alloys.     2:1.7  l").     Aug.   13. 

-t.-ilield  and   Harden.     Applying  lead  linings 
to  steel  etc.  pipes.    21,582.     Aug.  21. 

Do  Lavandeyra.     Method  of  heat-treating  alloys 
and     operating     heat-treating     furnaces.       21 
Aug.  21      I  I  .8.,  3.3.20.) 

Ganilen.  Process  for  reducing  iron  ore.  24,551. 
Aug.  21. 

Hale.  Metal,  and  method  of  manufacturing 
-..inc.    28,494.    Aug.  11. 

James.  Manufacture  of  tin,  terne,  etc.  coated 
plates  etc.     24,936.     Aug.  28. 

Jones.  Treatment  of  impure  zinc  etc.  24,886. 
Aug.  28. 

Krupp  A.-G.  Grusonwerk.  Process  of  separating 
slags  containing  iron  from  coke  etc.  residues. 
24,343,  Aug.  21;  and  24,471,  Aug.  23.  (Germanv, 
26.8  and  11.10.19.) 

Manchester  Furnaces,  Ltd.,  and  Russell.  Heat- 
treatment   furnaces.     24,670.     Aug.  25. 

Marino      24,652.    See  XI. 

Mond  (Metailbank  a.  Metallurgische  Ges.).  Pro- 
cess for  separation  of  metals  from  alloys.     24,047. 

Aug.  ia 

Perkins.  Treatment  of  complex  sulphide  ores. 
:    24,024.     Aug.  16  and  28. 

Stein  et  Cie.  Crucible  smelting-furnaces.  23,987. 
Aug.  17. 

Wills.  Allov  steel.  24,524.  Aug.  21.  (U.S., 
9.6.17 .) 

Wood  and  Wood.  Cupolas  or  melting  or  heating 
furnaces.     24,102.     Aug.  19. 

Complete  Specifications  Accepted. 

243  (1919).  Wilson.  Treatment  of  arscnious 
ores.     (149,366.)     Aug.  25. 

4161  (1919).  Jensen.  Preservation  of  metals  and 
metallic  articles.    (149,371.)    Aug.  25. 

13.120(1919).  Deziel.  Process  of  heating  metal 
objects.     (149,793.)     Sept.  1. 

18,048  (1919).  Wcllman  Smith  Owen  Engineer- 
ing  Corp..  and  Kemp.  Continuous  reheating  fur- 
naces.    (149,509.)     Aug.  25. 

XL— ELECTRO-CHEMISTRY. 

Applications. 

Barfield  and  Wild.  Electric  furnaces.  23,537. 
11. 

Bernard.  Process  of  manufacturing  insulators. 
24.     Aug.  1-. 

British  Thomson-Houston  Co.  (General  Electric 
Co.).     24,261.     See  X. 

Brown.     Electric  batteries.    24,320.     Aug.  21. 

Maglund.  Electrolytic  tanks  with  diaphragm 
cells.     24,854.     Aug.  27.     (Norway.  17.9.19.) 

John.  Mi  ins  of  cooling  electrodes.  24,243. 
Auk.  20. 

M  ■•  farlane  and  Spink.  Apparatus  for  produc- 
tion of  ozone.     24,529.     Aug.  21. 

Marino.  Electrolyte  for  electro-deposition  of 
metals  and  metallic  alloys.     24,659.     Aug.  25. 

U  iri.  Three-phase  electric  furnaces.  24,196. 
Aug.  19. 


Soap.      (149,728.) 


Mori         i  ia  of  acetone  solutions.    24,210. 

Aug.  20, 

Oldham  (G.,  J.,  A  0.),  and  Oldham  and  Son. 
Galvanic  batteries.     24,814.     Aug.  20. 

olytii  apparatus,  24,456.  Aug.  28. 

Withers  (Renault).  Electric  furnaces.  2i,7.s:i. 
Aug.  26. 

Coxpi  in-.  Si  i  no, 

80,746  (1918)  and  5894  (1919).  F.l.A.T.  Eabbrica 
Ital.  Automobile  Torino.  Electrical  furnaces. 
(121,485  and  184,810.)    Sept    1. 

71U  (l!)2(i).  Booth  Electric  Furnace  Oo.  Eleotric 
lurnace  doors.     (187,640.)     Aug.   26. 

7417(1920).  August.  Electric  muffle  furnaces. 
(149,893.)     Sept.  1. 

S  1 1—  FATS;    OILS;    WAXES. 

Applications. 
1-irtli.    23,815.    Si  i  \  i\. 
Heenan.     Treatment  of  oil.     23, .507.    Aug.  11. 
Hicks.     Soap.     23,464.     Aug.  10. 
Norris.     Liquid  soap.    23,567.    Aug.  12. 

Comiii  n   Specifications  Acceited. 

10,662  (1919).     Cox.    Sei    I 

11,871  (1919).      Longbottom. 
Sept.  1. 

12,287  (1919).  Mellersh-Jackson  (Twitchell  Pro- 
cess Co.).  Process  for  splitting  fats  and  oils  in  the 
manufacture  of  glycerin  and  fatty  acids.     (149,748.) 

Sept.   1. 

12,598  (1919).  Nordiske  Fabriker  De-No-Fa 
Aktieselskap.  Process  for  polymerisation  of 
unsaturated  fatty  acids  at  low  temperature. 
(127,814.)     Sept.  I. 

15,076  and  30,653  (1919).  Marlborough.  Clean- 
ing-composition.    (149,111.)     Aug.  18. 

X  III.— PAINTS ;      PIGMENTS  ;      VARNISHES  ; 
RESINS. 

Applications. 

Barrett  Co.  Production  of  resins  from  naphthas. 
23,454.     Aug.  10.     (U.S.,  28.8.19.) 

Carpmael  (Bayer  und  Co.).     23,551.     See  IV. 

Fischer.  Production  of  resinous  bodies  from 
phenols  and  oxygen.  23,422.  Aug.  10.  (Germany, 
24.5.19.) 

Imperial  Trust  for  Encouragement  of  Scientific 
and  Industrial  Research,  and  Schryver.  Manufac- 
ture of  coating-compositions.     23,641.     Aug.  12. 

Ivinson  and  Roberts.  Pigmental  enamel  or 
varnish.     23,623.     Aug.   12. 

Lilienfeld.  Manufacture  of  plastic  masses. 
23,867.     Aug.  16.     (Austria.  May,  1920.) 

Complete  Specification  Accepted. 

18,959  (1918).  Ivinson  and  Roberts.  Compo- 
sition impervious  to  oils,  spirits,  water,  and  the 
like.     (149,365.)     Aug.  25. 

XIV       IMH.Y-RUBBER;    GUTTA-PERCHA. 

Application. 

Paterson  and  Smith.  Manufacture  of  caoutchouc 
etc.  troth.    24,418.    Aug.  23. 

XV.     LEATHER;  BONE;   HORN;  GLUE. 

Applications. 

Klektro-Osmose  A.-G.  Tanning  etc.  23,903. 
Aug.  16.     (Germany.  13.10.19.) 

Long.  Process  for  treating  vegetable  ivory. 
23,697.     Aug.  13. 

M:in!.\.     Adhesive  paste.     24,591.     Aug.  25. 

Ross,  and  Walker  and  Sons.  Treatment  of  skins. 
24   i05.     Aug.  24. 


618  a 


PATENT    LIST 


[Sept.  15.  1920 


XVI.— SOILS ;   FERTILISERS. 

Application. 
Co.,     and    De    Whalley. 


Molassine 
manure  or  fertiliser. 


Artificial 
24,933.     Aug.  28. 

Complete  Specification  Accepted. 
31)90  (1920).       Norsk  Hydro-Elektrisk  Kvaelstof- 


aktieselskab. 
Aug.  25. 


Nitrogenous  fertilisers.       (139,462.) 


XVII.— SUGARS;  STARCHES;  GUMS. 

Application. 

Denington  and  Perry.     24,746.     See  XVIII. 

Complete  Specification  Accepted. 

5512  (1919).  Lenders.  Method  of  manufactur- 
ing starch  and  conversion  products  thereof,  and  the 
products  obtained  therefrom.     (149,374.)     Aug.  25. 

XVIII.— FERMENTATION     INDUSTRIES. 

Applications. 

Bargate  and  Walkey.  Preparation  of  alcohol. 
23,849.     Aug.  16. 

Denington  and  Perry.  Process  of  converting 
cellulosic  and  ligneous  material  into  sugars.  24,746. 
Aug.  26. 

Warwick.  Apparatus  for  fermentation  of  beer 
etc.     23,828.     Aug.  16. 

Complete  Specifications  Accepted. 

2786  (1916).  Weizmann.  Fermentation  processes 
for  the  production  of  acetone  and  butyl  alcohols. 
(149,355.)     Aug.  25. 

5512  (1919).     Lenders.     See  XVII. 

12,020  (1919).  Dupire.  Process  for  the  manu- 
facture of  yeast  from  fermented  musts,  and  more 
particularly  the  fermented  musts  of  molasses  and 
sugar-beet  pulp.     (149,438.)     Aug.  25. 

21,915  (1919).     Anderschou.     See  XIX. 


XIX.— FOODS;    WATER    PURIFICATION; 

SANITATION. 

Applications. 

Barton.  Cleansing  and/or  disinfecting  baths 
etc.     23,804.     Aug.  14. 

Challis.     Preserving  eggs.     24,117.     Aug.  19. 

Elektro-Osmose  A.-G.  Method  of  killing  micro- 
organisms.    24,191.     Aug.  19.    (Germany,  19.8.19.) 

Firth.  Treatment  of  soya  beans  for  recovery  of 
oil  and  production  of  synthetic  milk.  23,815. 
Aug.  14. 

Humphrey.  Production  of  fermentable  flours 
and  bread-making  mixtures.     24,856.     Aug.  27. 

Lyman.  Manufacture  of  food  for  animals, 
poultry,  etc.     23,486.     Aug.  11. 

Magrath.  Water-softening  apparatus.  24,662. 
Aug.  25. 

.Marshall  and  Sutcliffe.  Method  of  boiling  meat 
for  production  of  food  for  animals.   23,663.  Aug.  13. 

Spear.   Preservation  of  food  etc.   24,370.   Aug.  21. 

Complete  Specifications  Accepted. 

16,477  (1918)  and  8961  (1919).  Higginbottom. 
Apparatus  for  separating  and  purifying  wheat  and 
other  cereals  and  their  products.  (149,020.)  Aug.  18. 

3091  (1919).  Turner.  Scouring  of  grain. 
(149,368.)    Aug.  25. 

9854  (1919).  Kershaw.  Treatment  of  refuse  in 
refuse-destructors  and  the  production  and  treat- 
ment of  fluid  slag  obtained  therefrom.  (149,033.) 
Aug.  18. 


16,592  (1919).  Rogers  and  Fremlin.  Milk- 
sterilising   apparatus.     (149,500.)     Aug.    25. 

21,915  (1919).  Anderschou.  Process  of  treating 
waste  brewers'  yeast  to  render  it  suitable  for  baking 
purposes.     (149,533.)     Aug.  25. 

22,844  (1919).  Hieber.  Process  of  treating 
fruit  juices.     (149,537.)     Aug.  25. 

30,772  (1919).  McCoIl,  McColl,  and  Dryden. 
Installation  of  boiling  pans  for  the  manufacture  of 
confectionery.     (149,172.)     Aug.  18. 

XX— ORGANIC  PRODUCTS;   MEDICINAL 

SUBSTANCES;   ESSENTIAL  OILS. 

Applications. 
Cockerton,     and     Gentosan,    Ltd.     Manufacture 
of    compressed    tablets    from   aspirin    etc.     23,513. 
Aug.  11. 


Elektro-Osmose 
specific  vaccines. 
19.8.19.) 

Elektro-Osmose 
vaccines.     24,302. 


A.-G. 
24,192. 


Process 
Aug. 


for      making 
19.     (Germany, 


A.-G.     Manufacture   of    specific 
24,351.     Aug.      20      and      21. 
(Germany,  23.8.19.) 

Farbw.  vorm.  Meister,  Lucius,  und  Briining. 
Manufacture  of  methane.  23,446.  Aug.  10. 
(Germany,  15.4.20.) 

Fischer.     23,354.     See  II. 
Morris.     24,210.     See  XI. 

Complete  Specifications  Accepted. 

15,775  (1919).  U.S.  Industrial  Alcohol  Co. 
Continuous  process  for  the  manufacture  of  esters. 
(130,968.)    Aug.  18. 

20,223  (1919).  Chem.  Fabr.  vorm.  Sandoz. 
Process  for  isolation  of  alkaloids.  (134,197.) 
Aug.  25. 


XXI— PHOTOGRAPHIC    MATERIALS     AND 

PROCESSES. 

Applications. 

Aves  and  Duke.  Moving-picture  films.  24,931. 
Aug.  28. 

Batty  and  Whyte.  Photographic  processes. 
24.760.     Aug.  26. 

Guimoin-Sanson.  Kinematograph  films.  24,459. 
Aug.  23.     (France,  9.6.20.) 

Meissner.  Process  of  renovating  kinematograph 
films.     23.631.     Aug.  12.     (Germany,  5.2.20.) 

Schwartz.  Photographic  printing.  24,208. 
Aug.  20. 

Complete  Specification  Accepted. 

11,036  (1915).  Sosna  and  Biedebach.  Photo- 
grapic  developing  processes.     Aug.  18. 

XXII  —  EXPLOSIVES;  MATCHES. 

Applications. 

Explosives  Trades,  Ltd.  (Wardenburg).  Process 
for  treating  gun-cotton  etc.     24,313.     Aug.  20. 

Silberrad.  Propellants.  23,564.  Aug.  11 
(France,  21.8.19.) 

XXIII.— ANALYSIS. 
Applications. 

Atherton.  Carbon  dioxide  recorders.  24,495 
Aug.  24. 

Frink.  Determining  viscosity  of  highly-viscou 
material.     24,264.     Aug.  20. 

Complete  Specifications  Accepted. 

12,317  and  26,640  (1919).  Brown  and  Pickston 
Apparatus  for  automatic  and  continuous  analysis 
and  recording  of  gases.     (149,752.)     Sept.  1. 
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I.— GENERAL;  PLANT;  MACHINERY. 

l'vlKNTS. 

•'  ■     i .;,  and  cooling  apparatus; 

Tuhul.ir  .     E.   Barbel  et    Kils  .t  <§e.     B.P. 

117. urn      28  :..\<.     Conv.,     21.6.17.       Addn.     to 
114,838  1. 1.     1919,  760  w 

Tin  n    so  spaced  that    the  sheaths  may  be 

I  with,  tho  desired  velocity  of  tin-  vapour 
circulating  through  the  space  between  the  tubes 
being  obtained  by  using  a  mechanical  blower  or  a 
fan.— W.    II.   i 

Cooling  and  liquefaction  of  gaseous  fluids;  Process 
and  apparatus  for .    ().  Iinrav.     From  E.  A 

W.  Jefferiea  and   F.   E.   Norton.'    E.P.    14S,5SS, 
30.1.1:'. 

Bt  taking  advantage  of  the  latent  heat  of  vaporisa- 
tion, the  heat  transference  is  carried  out  with  only 
small  differences  of  temperature  in  the  exchangers, 
thus  approaching  nearer  to  the  principle  of  re- 
versihihtv  and  no  effecting  considerable  economy 
and  enabling  the  preliminary  compression  of  the 
working  fluid  to  be  dispensed  with.  (Reference  is 
directed  under  Sect.  7,  Sub-sect.  4,  of  tho  Patents 
and  Designs  Acts.  1907  and  1919,  to  K.l'.  106,675; 
J.,  1917.  B68.)     (See  also  Cottrell,  J.,  1919,  126 t.) 

— AV.  H.  C. 

furnaces;   Muffle  ami  semi-muffle  and  like  .    ; 

0.   F.  Priest.     E.P.  148,630,  26.4. 19. 

Thk  combustion  chamber  is  placed  adjacent  to  but 
not  beneath  the  furnace  chamber,  and  the  combus-  ! 
tion  gases  pass  lirst  through  flues  in  the  side  walls 
of  the  furnace  chamber,  then  through  flues  in  the 
front  wall,  then  beneath  the  Hoor  and  up  flues  in 
tho  back  wall,  and  lastly  through  flues  in  th«  roof  , 
to  the  stack.  In  the  case  of  the  semi-muflle  furnace 
the  furnace  gases  pass  in  part  directly  over  the 
material   under   treatment. — AV.    H.   ('. 

Grinding  or  disintegrating  ores  or  other  materials; 

Method  of .    H.  \V.  llardinge.     E. P.  148,637, 

29.4.19. 
Thk.  material   is  fed  into  a   rotating,  conical  tube-    j 
mill,  provided  with  a  removable  lining,  perforated    , 
with   boles  which  register  with  one  or  several  per- 
forations in  the  shell  at  that  part  of  the  mill  where 
the  greatest   peripheral   force  and  grinding  effect 
exist.     The  grinding  is  effected  by  Kails  of  various   ] 
sizes,  which  arrange  themselves  in  layers,  and  the 
ground    material    is    discharged    through    tho    per- 
forations as  soon  as  it  is  fine  enough  to  pass. 

— AV.  H.  C. 

Drying  solid  liquid-containing  bodies;  Arrangement 

for .    J.  AAT.  A.  Elling,  Assr.  to  A/S.  Mvrens 

Verkstad.      U.S.P.     1,347,501,    27.7.20.      Appl., 

21.2.1:-. 

Thb  material  is  placed  between  flexible  bags  which 
extend  into  a  drying  chamber  and  communicate 
with  another  chamber  supplied  with  the  heating 
medium.  The  drying  chamber  is  maintained  at  a 
lower  pressure  than  the  heating  medium  chamber. 

— VV.  H.  C. 

Dryrr:     Tunnel     .         Internationale     Ocs.     fiir 

Trockenanlarjen  m.h  II.  G.P.  322,019,  6.6.18. 
Thb  cars  in  which  the  material  is  carried  through 
the  dryer  are  divided  into  compartments  by  trans- 
Terse  partitions.  Separate  channels  are  provided 
in  each  for  the  conveyance  of  air  supplementary  to 
the  drying  air  proper,  and  when  the  cars  are  pushed 
together  these  torm  a  continuous  passage-way 
through  which  the  supplementary  air  flows  to  mix 
with  the  drying  air.  Openings  for  air  are  also  pro- 
Tided  in  these  channels  at  tho  front  end  of  each  car, 
and  these  lead  to  the  separate  compartments  of  the 


car,  so  that  the  rapph   of  supplementary  air  can 

bo  accurately  controlled.      J.  S.  (i.  T. 

Filtering:    Method    <>f   and    apparatus   for  . 

N.  I!.  Down,  Assr.  bo  Braden  Copper  Co.     U.8.P. 

1,848,169,  8.8.90.     Appl.,  'J. I  20, 
A  suiiHTANTiAi.i.Y  dry  filter-cake  is  obtained  by  the 

use   of    a   curved    liltenne    surface.       When    the  cake 

is  of  sufficient   thickness   the  anflltered   liquid   is 

withdrawn  and  a  caseous  medium  ii  passed  through 
the  cake.      The  <  in  \  at  ore  of  the  sin  I  ch  that 

any  cracks  that  may  form  as  the  material  dries  do 
not  extend   through   to  the  lilterine  sin 

W.  H.  C. 


Filler;    Drum 
7. ti.lt;. 


-.      H.   Hencke.      G.P.  318,843, 


Tin  filter  consists  of  a  cylindrical  revolving  drum 
mounted  on  trunnions;  the  channels  leading  from 
the  several  compartments  of  the  drum  to  the 
suction  chamber  can  be  closed  by  means  of  taps  at 
any  desired  part  of  tho  periphery  of  the  drum,  so 
that  the  suction  can  be  interrupted,  if  necessary, 
while  the  drum  is  revolving  and  solutions  of 
different  concentration  withdrawn  from  any  section. 
The  suction  and  pressure  chambers  are  divided  into 
several  compartments  to  admit  of  tho  pressure  or 
suction  being  applied  successively  to  any  desired 
number  of  compartments  of  the  drum.  The  material 
being  filtered  can  also  be  transferred  successively 
from  ono  compartment  to  another  to  be  washed  and 
the   various   solutions  collected  separately. 

—A.  R.  P. 

Filter  for  removing  liquids  from  gases  and  vapours. 
E.  Christianus.     G.P.  319,936,  15.6.19. 

Tin:  basket  of  tho  filter  consists  of  a  system  of  fine 
wires  woven  between  spiral  steel  bands  which  can 
be  compressed  or  expanded  in  order  to  adjust  the 
capacity  of  the  filter  to  the  amount  of  gas  to  be 
treated.— A.  R.  P. 

Filter-masses;  Process  and  apparatus  for  washing 

out  loose  .     H.  Reisert  Ges.     G.P.  321,815, 

25.6.18.     Addn.  to  311,895  (J.,  1919,  961  a). 

Two  or  more  adjacent  filter  bed9  can  be  treated  as 
described  (loc.  cit.)  whereby  a  diminished  supply  of 
water  to  one  filter  bed  is  accompanied  by  an  in- 
creased air  supply  to  tho  same  and  vice  versa,  whilst 
a  diminished  water  supply  and  increased  air  supply 
to  one  filter  bed  is  accompanied  by  an  increased 
water  supply  and  diminished  air  supply  to  tho  other 
bed  and  vice  versa. — J.  S.  G.  T. 

Contents  of  liquids;  Apparatus  for  the.  recovery  of 

the   .     C.    P.    Grimwood.     U.S.P.    1,348,409, 

3.8.20.     Appl.,  15.7.16. 

Thk  liquid  is  concentrated  in  a  vessel  having  a 
conical  bottom  connected  by  a  downwardly  extend- 
ing leg  with  a  boot  which  is  provided  with  a  con- 
veyor for  the  removal  of  tho  crystals  or  precipitates 
that  form  as  the  liquid  becomes  more  concentrated 
and  drop  by  gravity  into  the  hoot.  A  supply  of  un- 
concentrated  liquid,  introduced  into  tho  boot,  rises 
into  the  leg  and  washes  the  descending  solids. 

— AV.  H.  C. 

Vli-.triad  purification  of  gases;  Apparatus  for . 

Siemens-Srli. irkertwerko  G. m.h. II.  (J. P.  318,896, 
6.12.18.  Addn.  to  318,432  (J.,  1920,  355  a). 
The  pit  for  the  collection  of  the  precipitated  dust  is 
divided  into  several  compartments  with  sloping 
walls  and  arranged  transversely  to  the  direction  of 
tho  current.  An  electrode  is  fixed  at  the  junction  of 
the  dividing  walls  and  this  arrangement  serves  to 
prevent  the  current  from  disturbing  the  dust  that 
has  fallen  into  the  pits. — A.  R.  P. 
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Electrical  purification  of  gases;  Apparatus  for . 

Siemens-Schuckertwerke  G.m.b.H.    G.P.  322,188, 
5.12.18. 

The  transverse  dimensions  of  the  electrical  fittings 
inserted  in  the  gas  stream  are  smaller  than  those 
of  the  gas  stream.  For  this  purpose  a  number  of 
electrodes  facing  one  another  are  inserted  in  succes- 
sion in  various  parts  of  the  gas  stream,  the  size  of 
the  electrodes  relative  to  the  cross  section  of  the 
channel  increasing  in  the  direction  of  the  gas 
stream.  This  arrangement  facilitates  the  removal 
of  material  precipitated  upon  the  electrodes. 

—J.  S.  G.  T. 

Crystallisation  of  salts  from  hot  solutions;  Appa- 
ratus for  the. .   Deutsche  Solvav  Werke  A.-G. 

G.P.  319,751,  17.12.18.     Addn.  to  296,635. 

The  salt  is  detached  from  the  various  ledges  and 
grids  in  the  crystallising  vessel  by  means  of 
hammers,  the  tails  of  which  are  engaged  by  hooks 
or  eccentric  discs  on  an  endless  chain  or  band 
running  through  the  apparatus.  The  vibration 
detaches  the  crystals,  which  fall  to  the  bottom, 
where  they  can  be  collected. — A.  R.  P. 

Treating  materials;  Process  for  - — —  for  purification 
purposes,  either  mechanical  or  chemical.  T. 
Steen,     G.P.  319,708,  10.11.17. 

The  material  together  with  the  liquid  with  which 
it  is  to  be  treated  is  made  to  flow  by  means  of  air- 
lifts through  a  series  of  tanks,  in  which  separa- 
tion of  the  material  takes  place,  whilst  the  liquid  is 
returned  to  the  first  tank.  Further  quantities  of 
liquid  are  introduced  at  one  or  several  places  below 
the  air-lift  device,  so  that  a  current  of  liquid  is 
produced  in  the  opposite  direction  to  that  of  the 
material,  which  current  passes  from  tank  to  tank 
through  overflows  and  carries  with  it  impurities, 
which  are  discharged  from  the  first  tank.  Different 
liquids  or  liquids  at  different  temperatures  may  be 
introduced  at  different  parts  of  the  system. 

—J.  H.  J. 

Packing  material  for  gas  washers  and  coolers  F. 
Trappmann,     G,P,  321,768,  22.8.19, 

The  packing  consists  of  a  series  of  overlapping 
inclined  screens,  each  composed  of  a  number  of 
strips  crossing  diagonally.  The  upper  surfaces  of 
the  diagonal  strips  form  deflecting  surfaces  upon 
which  the  descending  washing  liquid  is  atomised, 
while  its  fall  is  hindered.  The  liquor  collect- 
ing upon  the  diagonal  strips  runs  off  at  the  several 
points  of  intersection,  and  is  thus  uniformly 
distributed  over  the  whole  of  the  washing  area  of 
the  screens.— J.  S.  G.  T. 

Separation  of  the  constituents  of  gaseous  mixtures 

[;  Electrical  ].     F.  Skaupv.     G.P.  321,769, 

8.4.15. 

By  passage  of  direct  current  through  a  mixture  of 
two  gases,  e.g.,  neon  and  argon,  the  one  gas, 
argon,  becomes  concentrated  at  the  cathode,  and 
the  other,  neon,  at  the  anode.  In  the  case  of  a 
mixture  of  three  gases,  e.g.,  neon,  nitrogen,  and 
mercury  vapour,  one  gas  is  concentrated  at  the 
anode,  another  at  the  cathode,  and  the  third  in 
the  region  between  the  two  electrodes. — J.  S.  G.  T. 

Tube-mill.     H.   W.   Hardinge.     TJ.S.P.    1,348,642. 
3.8.20.    Appl.,  12.9.16. 

See  E.P.  123,705  of  1918;  J.,  1919,  242a. 

Evaporating  installations ;  Apparatus  for  regulating 

and  maintaining  a  desired  level  of  liquid  in . 

E.  A.  Barbet.    U.S. P.  1,349,114,  10.8.20.    Appl., 
26.3.17. 

See  E.P.  105,543  of  1917 :  J.,  1918,  173  A. 
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Coal;  A  fundamental  study  of  Japanese  .     C. 

Iwasaki.  Technol.  Rep.  Tohoku  Imp.  Univ., 
1920,  I,  101—135. 

The  majority  of  Japanese  coals  are  anthracites, 
semi-anthracites,  and  semi-bituminous.  High- 
grade  bituminous  coal  is  scarce,  but  a  low  grade  is 
abundant,  its  composition  averaging  40  %  of  volatile 
matter,  48%  of  fixed  carbon,  and  12%  of  ash. 
Lignite,  with  high  ash  and  water  content,  is  also 
abundant.  Thin  sections  of  the  coals  were  prepared 
and  examined  microscopically  by  reflected  and 
transmitted  light,  and  also  with  the  help  of  X-rays. 
Two  components  are  distinguished  in  coal  masses, 
"wood,"  and  "fundamental  matter,"  their 
relative  quantities  varying  in  coals  from  different 
localities.  The  "  wood  "  is  abundant  in  the 
margin  of  the  coal  field  but  scanty  in  the  central 
part  of  it.  The  "  fundamental  matter  "  is  that 
portion  of  the  coal  rich  in  "  resin  "  and  ash.  It  is 
composed  of  spherules,  resin,  cork,  pollens,  leaves, 
stems  of  grasses,  etc.,  all  plant  remains,  cemented 
by  sapropel  formed  by  the  total  decomposition  of 
plant  substances. — W.  P. 

Coals;   Air-dried   condition  and   hygroscopicity   of 

fossil  in  relation  to  the  numerical  value  of 

their  calorific  power.  R.  Kempf.  Mitt.  K. 
Materialprtif.,  1920,  37,  178—227.  Chem.  Zentr., 
1920,  91,  IV.,  202. 

Hysteresis  phenomena  interfere  to  a  large  degree 
in  the  attainment  of  equilibrium  between  fossil 
fuels  and  a  moist  atmosphere.  If  fossil  coals  are 
exposed  to  an  atmosphere  half  saturated  with 
water  vapour  until  constant  in  weight,  they  will 
take  up  varying  weights  of  water  according  to 
whether  they  have  been  exposed  previously  to  a 
moist  or  to  a  dry  atmosphere.  This  result  is  attri- 
buted to  the  colloidal  nature  of  the  coals.  Results 
of  analysis  and  calorific  value  should  not,  there- 
fore, be  referred  to  air-dried  coal  of  unknown 
moisture  content,  but  to  material  of  known 
moisture  content, — A,  G. 

Coal;    Examination    of   - with    regard    to    its 

gasification  in  producers.  H.  Strache.  Mitt. 
Inst.  Kohlenvergasung,  1919,  1,  35—37. 
The  method  proposed  by  the  author  in  1911  (J., 
1911,  1245)  and  subsequently  improved  by  Hiller 
(J.  Gasbeleucht.,  1916,  Feb.  26),  is  eminently  suit- 
able for  the  examination  of  coals  which  are  to  be 
gasified  in  producers.  The  ash  content  of  the  "  raw 
coke"  is  of  much  more  importance  than  the  ash  con- 
tent of  the  raw  coal ;  e.g.,  with  a  coal  of  composition 
—moisture  331%,  ash  17"3%,  fixed  carbon  147%, 
volatile  matter  34"9%,  the  ash  content  of  the  coke 
would  be  54"0%.  The  water  content  is  of  great 
importance  also,  since  the  efficiency  of  the  pro- 
ducer is  largely  influenced  thereby ;  but  the  main 
factor  is  not  the  percentage  of  moisture  in  the  coal, 
but  the  ratio  moisture :  fixed  carbon.  The  Hiller 
method  gives  not 'only  the  percentage  of  tar,  but 
the  calorific  value  of  the  raw  coal  and  of  the  tar- 
free  coal.  The  calorific  values  in  the  case  cited 
above  are  as  follows,  calculated  on  raw  coal :  — 
Coke,  14-7'  at  8137  cals.,  1196  cals. ;  tar,  10-3% 
at  8500  cals.,  876;  gas  (determined  directly),  285; 
total,  2357  cals.  The  calorific  value  of  the  tar  is 
876  cals.,  whence  the  calorific  value  of  the  tar-freo 
coal  is  1481  cals.  A  factor  is  thus  determined  of 
2357:1481 — i.e.,  L59.  This  factor  gives  a  good 
indication  of  the  bituminous  content  of  the  coal. 
The  fusibility  of  the  ash  can  be  determined  by  the 
method  of  Waidner  and  Burgess  (Phys.  Rev.,  1906, 
22,  357).— A.  G. 
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Coals;  Calculation  of   the   efficiency  of   eompUU 

gasification  from  the  analysis  of .   11.  Strache 

.mil    A.    Gross.      Mitt.    lust.    KohlenTergasung, 
I,  76     78,  -1,-89. 
TllB  calculations  arc  based  on  the  carbonisation  of 

coal  and  the  gasification  "i  the  resulting  coke  to 
either  producer-gas  (semi-water-gas)  or  to 
gas,  tho  coal-gas  and  producer-gas  being  after*  ai  ds 
I  the  calorific  value  ol  the  mixture  deter- 
mined. Knowing  the  volume  ol  the  gas  prod 
tho  total  heat  units  in  the  gas  can  be  calculated  and 
tin'  efficiency  determined  from  the  calorific  value 
and  weight  of  coal  used.  Losses  occur  as  carbon  in 
toe  clinker,  carbon  in  the  Hue  gases,  radiation  and 
conduction  losai  s,  and  finally  as  loss  depending  on 
tin-  specific  heat  of  the  issuing  gas  and  as  nndecom- 
posed  steam.  The  authors  discuss  the  distribution 
ot  the  beat  required  for  drying  and  carbonising  the 
coal  and  the  beat  evolved  m  tbo  producer  portion 
of  tho  plant.  Tho  etlicieuey  of  such  a  system  using 
raw  peat  as  fuel  is  88"6  .  or  83  on  the  tar-free 
fuel.— A.  G. 

Liijnite ;  Carbonisation  of .     Pfeiffer.     J.  Gas- 

seleucht.,  1990,  IS,  ISO     123. 

Vertical  retorts,  operated  in  the  usual  manner,  are 
not  suitable  for  the  carbonisation  of  lignite.  In  the 
first  trials,  which  were  carried  out  with  mixtures  of 
coal  and  lignite,  the  coke  deflagrated  violently  and 
waj  dangerous  to  the  operatives.  Not  more  than 
US  .'i  lignite  could  be  safely  mixed  with  the  gas 
coal.  Later  experiments  were  tried  using  lignite 
alone  in  an  installation  of  ten  vertical  retorts.  On 
withdrawing  the  coke,  which  was  all  under  7  mm. 
mesh,  it  burst  into  flame  to  a  height  of  20  m.  and 
caused  great  damage.  This  latter  problem  has  been 
solved  by  quenching  in  enclosed  conduits.  Tin  .  oke 
can  be  burnt  in  household  grates  when  admixed 
with  30  g.  of  "  Camo  cub  "  (a  by-product  contain- 
ing sodium  nitrate)  per  cwt.  of  coke.  From  1  ton 
of  lignite.  2")i)  k'i  nt  coke  and  241'5  cb.m.  of  gas 
w.r.-  produced.  The  cost  of  the  gas  worked  out  ai 
27' I  pf.  per  cb.m.,  as  compared  with  29*68  pf.  per 
cb.m.  for  ordinary  coal  gas. — A.  (J. 

Oas;  Reduction  of  the  carbon  dioxide  in  ■ from 

wood  carbonised  in  horizontal  retort*.  Henke. 
J.  Gasbelcucht.,  1920,  63,  422 — 423. 
Tiik  high  percentage  of  carbon  dioxide  in  the  gas 
produced  by  carbonising  young,  freshly  cut  pine 
logs  was  reduced  by  passing  the  g;is  from  the 
bottom  and  middle  tiers  of  retorts  through  the  top 
tier,  the  latter  being  kept  full  of  glowing  wood 
charcoal,  which  was  replenished  when  necessary 
from  the  bottom  retorts.  The  carbon  dioxide  con- 
tent was  reduced  from  16-4— 18'6  to  5-4— 9*8%, 
whilst  the  carbon  monoxide  increased  from  22 — 27% 
to  34'4  ll"8  The  liquor  produced  was  Bent  to 
waste,  as  its  content  of  ammonia  was  very  small, 
and  of  pyroligneous  acid  only  0'5%.  The  viscous 
tar  fetched  only  the  same  price  as  coal  tar. — A.  G. 

Coke;  Ilygroscopicity  of  by-product  .     W.  A. 

Solvig  and  B.  B.  Kaplan.     J.  Ind.  Eng.  Chem., 
1920,  12,  783-784. 

Form  samples  of  pulverised  by-product  coke  were 
dried  at  LOS  0.,  and  exposed  for  1  to  24  hrs.  to  the 
laboratory  air  (average  humidity  20—27%).  From 
0'14  to  1 1  ~,  *  ,,f  moisture  was  absorbed  in  7  hrs. 
To  prevent  analytical  error  from  this  source,  the 
moisture  in  the  laboratory  sample  should  be  deter- 
mined and  allowed  for  iii  calculating  the  results  on 
a  dry  basis. — C.  A.  M. 

Brat  of  combustion  of  benzene,  toluene,  aliphatic 
alcohols,  cyclohexanol.  and  other  carbon  com- 
pounds. T.  W.  Richards  and  H.  S.  Davis. 
J.  Amer.  Chem.  Soc.,  1920,  42,  1669—1617. 

Thr  heats  of  combustion  of  the  following  substances 


have  boon  redetermined,  and  tho  values  express,. ,1 
in  18  -calories  per  g. :  nteroae,  8948:  bensoio  acid, 
6320;  naphthalene,  9614;  benaene,  10,014 j  toluene, 
.  tertiarj  butylbensene,  10,434;  cyclohexanol 
8882;  di-isoamyl,  1 1  889;  methyl  alcohol,  5326: 
ethyl  alcohol,  7101;  propyl  alcohol,  8088;  n-butyi 
alcohol,  8616;  isobutyl  alcohol,  8699.-  J.  V.  8. 

Acetylene;    Combustion    of    in     motors.      F. 

Haber.  Z.  Elektrochem.,  1920,  26,  826—82 
Thk  use  of  acetylene  in  place  of  benzene  or  pel  ml 
is  .hi  economic  possibility  it  the  increased  produc- 
tion ol  carbide  is  rendered  p,.ss||,|,.  |,v  improved 
output  of  coal.  The  utilisation  of  acetylene  is 
notably  better  than  that  oi  benaene,  since  the 
Former  is  completely,  the  latter  very  incompletely, 
burnt  in  motor  engines.  The  usual  engines  with  a 
i" i"'  ion  of  lT4'6  can  be  used.  It  is,  how- 
ever, necessary  to  provide  sparking  plugs  in  which 
the  metallic  porl  iona  extending  into  the  combustion 
chamber  are  as  well  cooled  as  possible;  insulating 
material  of  low  heat  conductivity  should  only  lie 
used  in  the  more  remote  parts  of  tho  plug.     With 

pure  acetylene,  use  of  an  excess  ol  atr  cannot  be 
avoided  in  practice,  and  in  consequence  the 
efficiency  of  the  machine  is  not  quite  so  good  us  with 

benzine.  A  mixed  fuel  in  which  another  com- 
bustible substance  in  addition  to  acetylene  is  used, 
with  the  object  of  depressing  the  inflammability  of 
tho  latter,  appears  particularly  promising. — H.  \V. 

Gasoline  from  natural  gas.  II.  Use  of  charcoal  in 
determining  the  gasoline  content  of  natural  gat. 
R.  P.  Anderson  and  C.  B.  Hinckley.  J.  ind. 
Eng.  Chem.,  1920,  12,  735—738. 

HIGHLY  activated  gas-mask  charcoal  (8-  to  14-mesh) 
is  an  efficient  absorbent  of  gasoline.  The  gas  is 
passed  through  two  glass  tubes  about  us  in.  Siam. 
each  containing  about  8  in.  of  the  charcoal.  Varia- 
tions from  20  to  50  cb.  ft.  per  hr.  in  the  speed 
make  little  difference  in  the  case  of  gas  containing 
0'15  gall,  of  gasoline  per  million  cb.  ft.  For  the 
amount  of  charcoal  specified,  the  vol.  of  gas  used 
in  a  test  may  vary  from  a  fraction  of  1  CD.  ft.  to 
30  cb.  ft.  or  more.  The  vol.  of  gasoline  removed 
by  the  first  tube  should  be  between  6  and  10  c.c. 
but  the  second  should  not  contain  more  than  a  small 
fraction  of  1  c.c.  Drying  the  gas  or  the  charcoal 
increases  the  yield  by  5  to  8%  ,  and  variations  in  the 
temperature  make  but  little  difference.  The  gaso- 
line may  be  recovered  by  covering  the  charcoal  with 
mineral  oil  and  distilling.  Only  60%  is'recovered 
by  dry  heat  in  vacuo.  A  portable  apparatus  for 
field  use  is  described. — C.  A.  M. 

Bitumens:  Extraction  of from  mineral  aggre- 
gates. M.  It.  Walczak  and  H.  I.  Rice.  J.  Ind. 
Eng.  Chem.,  1920,  12,  738—740. 

Bitumens,  and  especially  tar  bitumens  (sp.  gr. 
about  1'2),  may  1m>  separated  from  mineral  aggre- 
gates (sp.  gr.  about  2'70)  by  the  use  of  a  solution 
of  a  practically  inert  salt  having  a  sp.  gr.  inter 
mediate  between  the  two  substances.  Two  kg.  of 
the  material — e.g.,  bituminous  concrete — is  intro- 
duced into  a  vertical  copper  still,  the  lid  of  which 
is  screwed  down,  and  is  connected  with  a  flanged 
glass  tube,  about  1*6  in.  diam..  fitted  by  means  of  a 
cork  into  a  reflux  condenser.  Sufficient  sodium 
carbonate  solution  ("sp.  gr.  T27 — T2S)  is  added  to 
make  the  surface  of  the  liquid  just  visible,  and  the 
lash  heated  until  the  bitumen  accumulates  as  a 
layer  in  tho  upper  portion  of  the  tube.  The  reflux 
condenser  is  washed  with  10  c.c.  of  the  sodium 
carbonate  solution,  and  then  closed,  and  the  still 
rapidly  heated,  so  as  to  expel  the  liquid  bitumen 
through  an  overflow  tube,  in  the  cork,  which  has 
meanwhile  been  opened.  The  material  is  collected 
in  a  large  test-tub-,  oentrifuged  for  1"  min..  the 
upper  bituminous  laver  decanted,  and  its  consist- 
em  -v  determined.      The  addition  of  about  100  g.  of 
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sodium  bicarbonate  to  the  sodium  carbonate  solu- 
tion will  promote  the  separation  of  bitumens  which 
adhere  to  the  mineral  aggregate. — C.  A.  M. 

Patents. 

Coal;  Coking  of with  recovery  of  by-products. 

E.  Fleischer.  G.P.  298,085,  9.12.16. 
A  combustible  gas,  a9  free  as  possible  from  steam 
or  carbon  dioxide,  is  introduced  above  900°  C.  into 
the  bottom  of  a  furnace,  which  is  charged  above 
with  coal,  whilst  at  the  same  time  air  and  steam 
are  blown  into  the  furnace  at  a  higher  level  in  such 
quantities  that  the  temperature  of  the  gases  which 
are  then  burned  does  not  exceed  600° — 800°  C. 
Good  yields  of  coke  and  distillation  products  are 
thus  obtained. — C.  A.  M. 

Coal;  Conversion  of into  soluble  organic  com- 
pounds.    F.  Fischer.     G.P.  306,471,  20.5.16. 

Coal  or  a  mixture  of  coal  and  other  substances  is 
treated  with  ozone,  avoiding  excessive  heating, 
until  the  coal  is  largely  converted  into  substances 
soluble  in  water.  The  aqueous  solution  when 
evaporated  leaves  a  hygroscopic  residue  which  has  a 
strong  odour  of  caramel,  and  is  soluble  in  alcohol 
but  nearly  insoluble  in  ether. — C.  A.  M. 

Coal;  Decomposition  of  .     Rutgerswerke  A.-G. 

G.P.  320,056,  10.8.18. 
Coal  is  softened  and  decomposed  when  heated  with 
a  small  amount  of  coal  tar  oils  of  high  b.  pt.,  soluble 
oils  and  part  of  the  coal  being  dissolved  to  form  a 
tar-like  fluid.  The  insoluble  portions  may  be 
separated  by  nitration,  sedimentation,  etc.,  after 
diluting  the  mass  with  more  of  the  solvent,  or  with 
other  organic  liquids,  such  as  oils  containing 
carbolic  acid,  or  tar  oils  of  b.  pt.  250°— 360°  C 

— C.  A.  M. 

Gas;  Apparatus  for  making .    D.  E.  Campbell. 

E.P.  148,027,  29,5.19. 
A  hydrocarbon  oil  is  projected  at  high  speed 
against  a  breaker  plate,  air  being  admitted  at  the 
same  time  or  alternately  with  the  oil.  The  mixture 
of  air  with  the  gas  thus  produced  passes  on  through 
a  chamber  in  which  oil  globules  are  separated. 
Means  are  provided  for  returning  this  oil  to  the 
jet,  and  the  gas  is  stored  in  a  gasometer  which 
actuates  the  air-  and  oil-nozzle  valves. — A.  G. 

Gas  producers.    J.  F.  Wells.    E.P.  148,057,  22.8.19. 

The  producer  is  divided  into  upper  and  lower  com- 
partments by  a  transverse  plate,  having  an 
aperture  furnished  with  a  bell  or  cone  extending 
into  the  lower  compartment.  The  upper  compart- 
ment acts  as  a  fuel  hopper,  the  fuel  being  fed  into 
the  lower  chamber  by  a  vertical  feed-rod  on  which 
are  teeth  arranged  helically.  The  producer 
chamber  is  provided  with  an  inclined  grate  and 
water  seal. — A.  G. 

Ammonia;  Process  for  obtaining  from  gases 

obtained  by  dry  distillation.  Gebr.  Hinselmann. 
G.P.  320,415,  1.10.12. 
The  gas  is  cooled  in  a  scrubber  before  being  led  into 
an  acid  bath,  and  the  hot  condensed  liquor,  after 
separation  of  tar,  is  stfrred  with  milk  of  lime  to 
produce  ammonia  gas  without  the  use  of  steam  and 
with  the  employment  of  only  a  small  amount  of 
external  heat. — L.  A.  C. 

Peat    fuel;    Process    for    manufacturing    a    . 

H.    P.    K.    T.    Neilsen.      E.P.    125,083,    4.4.19. 

Conv.,  30.3.18. 
See  U.S. P.  1,317,936  of  1919;  J.,  1919,  890  a. 

Peat;  Treatment  of  for  fuel  and  apparatus 

therefor.  K.  E.  Edgeworth.  U.S.P.  1,347,940, 
27.7.20.    Appl.,  12.9.18. 

See  E.P.  118,903  of  1917;  J.,  1918,  645  a. 


Combustion  of  fuel.  W.  A.  Bone,  J.  W.  Wilson, 
and  C.  D.  McCourt,  Assrs.  to  Surface  Combus- 
tion, Inc.  U.S.P.  1,349,040,  10.8.20.  Appl., 
5.11.10.     Renewed  29.12.19. 

See  E.P.  29,430  of  1909 ;  J.,  1910,  1448. 

Gas-producer.  E.  H.  Crush.  U.S.P.  1,349,497, 
10.8.20.    Appl.,  29.12.19. 

See  E.P.  141,771  of  1918;  J.,  1920,  439  a. 

Fuel;  Liquid  ■.     E.  C.  R.  Marks.     From  U.S. 

Industrial  Alcohol  Co.    E.P.  144,052,  7.5.19. 

See  U.S.P.  1,271,114-5  of  1918;  J.,  1918,  539  a. 

Petrol  or  gasoline;  Process  for  making .    C.  R. 

Burke.       U.S.P.      1,344,258,     22.6.20.       Appl., 

8.12.10.    Renewed  18.5.20. 
See  F.P.  432,762  of  1911;  J.,  1912,  117. 

Pulverised-fuel    mixture;    Controlling    proportions 

of    .      w.    E     Harvey.       U.S.P.    1,348,561, 

3.8.20.    Appl.,  7.3.19. 

Viscous  oils.     G.P.  319,799.    See  III. 

Dyes.    E.P.  148,617.    See  IV. 

Hydrogen.    E.P.  147,235.    See  VII. 

Extracting  copper.    G.P.  309,160.    See  X. 

Coal.     E.P.  147,254.     See  XXIII. 


Hb.— DESTRUCTIVE  DISTILLATION; 
HEATING;    LIGHTING. 

Kelp;  Potash  from  .  ///.  Preliminary  exami- 
nation of  kelp  distillates.  G.  C.  Spencer.  J. 
Ind.  Eng.  Chem.,  1920,   12,  786—792. 

Low-temperature  distillation  of  kelp  (243° — 305°  C.) 
yielded  Pl%  of  crude  tar.  The  dried  tar  (45—65% 
of  the  crude  tar)  when  fractionally  distilled  yielded 
34'2%  of  oil,  10'6%  of  aqueous  distillate,  and  55% 
of  pitch  (sp.  gr.  I'll ;  m.p.  103°  C).  The  oil  was 
separated  into  8'5%  of  oil  Boluble  in  ammonia  and 
acids,  108%  of  tar  acids,  and  14'9%  of  residual  oil. 
The  aqueous  portion  yielded  O'l  %  of  ammonia. 
High  temperature  kelp  tar  (800°— 900°  C.)  yielded 
similar  products  and  a  residual  pitch  (sp.  gr.  1'17'j 
m.p.  130°  C.)  containing  3"5 — 5P15%  nitrogen,  and 
yielding  Prussian  blue  when  fused  with  iron  turn- 
ings and  caustic  alkali.  The  first  distillates  con- 
tained variable  amounts  of  oils  and  phenolic  sub- 
stances. The  tar  acids  had  sp.  gr.  1'024 — 1'041. 
When  mixed  with  the  residual  oil,  alkali  solution, 
and  rosin  they  gave  a  disinfectant  1J  times  i>s 
toxic  to  a  wood-destroying  fungus  as  coal  tar 
creosote.  The  aqueous  distillate  (sp.  gr.  101 — 
1-065)  yielded  076%  ammonia,  and  left  3'66— 7'93% 
of  residue,  which,  when  distilled,  gave  a  main  frac- 
tion of  reddish  colour,  somewhat  less  viscous  than 
glycerol,  with  sp.  gr.  13431  at  23°  C,  V  =  r5013, 
and  composition  C10HI6O6.  It  appeared  to  be  a 
hydroxyl  compound  of  the  glycol  or  glycerol  series. 
It  might  be  of  value  as  a  glycerin  substitute  for 
mechanical  purposes. — C.  A.  M. 

Decolorising  carbon.    Bock.    See  XVII. 


III.— TAD  AND  TAB  PRODUCTS. 

Coal    tar   and    pitch;    Free    carbon    in   .      R. 

Hodurek.     Mitt.  Inst.  Kohlenvergasung,  1919,  1. 
9—10,  19—21,  28—30. 

The  quantity  of  pitch  produced  by  the  distillation 
of  any  tar  may  be  represented  by  the  formula 
x  =  100ft /K,    where   k    is   the   free   carbon    content 
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of  the  tar  and  K  that  of  tho  pitch ;  m  practice 
the  value  of  s  is  ttwayi  too  high.  Methods 
for  tho  estimation  of  free  carbon  in  tar  ami  pitch 
by  extraction  with  various  solvents  are  all  open  to 
the  objection  that  the  results  \  ding  to  tho 

ihe  carbon  separated  living  of  a 
different  degree  of  purity  in  each  case.  Tin-  carbon 
separated  out  by  various  solvents  is  always  more  or 
less  contaminated  with  bituminous  substances, 
which   the  not   able   to  dissolve  or   which 

may    even    be     precipitated    from    the     tar. 

bituminous  substances  (On)  are  precipitated  from 

tar  by  ulcohol,  methyl  alcohol,  benzol,  petroleum, 
bensine,  toluol,  xylol,  pyridine,  ether,  acetone,  and 
acetic  acid,  but  not  by  aniline,  ciuinolinc,  phenol, 
cresols,  nitrobensene,  naphthalene,  and  anthracene 

oils.  The  precipitated  Jul  u  mi  nous  substances  are 
soluble  in  anthraeeno  oil.  They  are  fusible  and 
possess  great  binding  power,  and  their  evaluation 
is  therefore  important  if  the  pitch  is  to  bo  used  for 

briqnetl  I'.r  determining  the  true  fr larbon 

content    (<',),  (',    f  On      is    tirM    estimated    h\ 

ment  with  beaaoi.  The  On  in  the  filtered  tar  is 
'lien  estimated  in  a  similar  manner  and  the  differ- 
ence gives  Cit  the  true  "free"  or  "suspended" 
carbon.  In  a  sample  of  tar  from  Zeche  Schwann 
the  content  of  Ci  (true  free  carbon)  determined  by 
the  author's  method  was  1*60%,  whereas  results 
ranging  from  .'''74  to  6'80%  were  obtained  by  other 
known  methods.  In  general,  gas  tars  contain  more 
Ci  than  Cm,  whilst  coke-oven  tans  contain  more 
Cu  than  C'|.  During  the  distillation  of  tar  to 
pitch  (amounting  to  57%  of  the  tar)  the  Cu  in- 
creased  by  lt'22  , whilst  thefree  carbon  Cu  increased 
onlv    hv   n.t?  On    further  distillation    to   yield 

i>  .  40  .  and  30  of  pitch  respectively,  the  C- 
inerwMed  to  6*88  .  16-80%,  and  4870%,  whilst  tho 
Cu  increased  to  24*90%,  37-40%,  and  then 
diminished  to  26'80°'.  With  increase  in  tempcra- 
:ire  the  bituminous  substances  which  are  at  first 
formed  during  distillation  undergo  decomposition 
with  the  production  of  more  free  carbon.  Hence 
the  formula  for  tho  calculation  of  the  pitch  yield 
should  be  r  =  100fc/K  +  C,  where  C  is  a  constant  de- 
pending on  the  process  used,  the  type,  of  apparatus 
adopted,  and  the  finishing  temperature  of  distilla- 
tion.—A.  G. 

o-Chlorodinitrotoluenes.  I.  G.  T.  Morgan  and 
H.  D.  K.  Drew.  Chem.  Soc.  Trans.,  1920,  117, 
784—793. 

TnE  product  of  tho  nitration  of  o-ehlorotoluene 
with  nitric-sulphuric  acid  contains  four  isomerides 
in  tho  following  proportion  :  3.5-dinitro-2-ehloro- 
toluene  55—60%,  5.6-dinitrochlorotoluene  18—20%, 
l."i-dinitroehloroto!uene  18 — 20%,  and  4.6-dinitro- 
chlorotoluene  1—2%.  The  l.5-dinitro-2-chloro- 
toluene.  m.p.  88-,5°  C,  is  more  readily  obtained  as 
the  main  product  of  the  nitration  of  2-ehloro-4- 
nitrotoluene,  whilst  about  12  of  the  4.6-dinitro- 
isomeride,  m.p.  49°  C..  is  formed  in  the  same 
reaction.  The  further  nitration  of  2-chloro-6-nitro- 
toluene  gives  a  90  yield  of  the  5.6-dinitro  com- 
pound. The  dinitro-2-chIorotoluenes  contain  labile 
acid  radicles  displaceable  by  amino  groups.  In  this 
reaction  addition  of  ammonia  to  tho  aromatic  com- 
pound precedes  substitution,  and  the  first  phase  of 
the  reaction  is  accompanied  by  the  development  of 
intense  colorations. — G.  F.  M. 

Heat  of  combustion  of  carbon  compounds.  Richards 
and  Davis.    See  II  \. 

Ertrarting  bitumens.  Walczak  and  Rice.    See  II  A. 

Oxidation  of  toluene.     Nakao.     See  VII. 

Phenol  and  naphthols.     Luce.     See  XXIII. 


Patents. 
Benzol  light  oils;  liecovery  of  crude  products  from 

.        K.    Tachudy.     U.S. P.    1,348,606,   3.8.20. 

Appl.,  5.7.17. 

l.iN.oL  light  oils  aro  distilled  continuously  <U  tho 
i  temperature  required  to  vaporise  the  low- 
boiling  homologuea.  The  high-boiling  constituents 
condensed  from  tho  vapour  by  partial  fractional  ion 
are  redistilled  in  a  separate  vessel,  and  the  uncon- 
deiis.sl  low-boiling  constituents  aro  further  frac- 
tionated by  dephlcgmation  in  successive  stages. 

— L.  A.  C. 


—  readiiy  converted 
Tetralin,  G.m.b.H. 


Oils;  Manufacture  of  viscous  - 
tntti  voater-tolrMe  products. 
O.P.  319,799,  4.12.17. 

Viscous  oils  which  can  bo  readily  sulphonated  to 
yield  water-soluble  products  are  prepared  bj  treat- 
pdrogenated  naphthalenes  with  alky]  halides 
■  >i  acid  oblorides  with  or  without  tho  addition  of 
condensing  agents.  Tetrahydronaphthalene  forniR 
with  benayl  chloride  and  sine  chloride  at  120°  C. 
an  oil  with  b.p.  200°— 202°  C.  (20  mm.),  and  vis- 
cosity 3-2°  (Engler)  at  50°  C:  with  chlorinated 
xylol,  an  oil  of  viscosity  5°— 6°  (Engler)  at  20°  C. ; 
with  benzoyl  chloride  and  a  little  phosphorus  pent- 
oxide  at  280°— 300°  C,  an  oil  with  b.p.  228°— 230°. 
and  with  chlorinated  tetrahydronaphthalene  and  a 
little  phosphorus  pentoxide,  an  oil  with  b.p. 
(15  mm.)  240°— 243°  C,  viscosity  35'5°  (Engler)  at 
50°  C,  sp.  gr.  (15°  C.)  1104,  and  flash  point  about 
900  C.  From  docahydronaphthalono,  benzyl 
chloride,  and  a  little  phosphorus  pentoxide  at  170° 
— 190°  C.,  a  very  viscous,  dark  green  oil  is  ob- 
tained.— L.  A.  C. 

Alkylamino      compounds      [alkylaminoanthraquin- 

onesl;   Manufacture   of  aromatic   .     F.    W. 

Atack  and  AY.  N.  Haworth.  E.P.  117,964,  22.1.19. 

Aiotnoanthraqtttnones  are  alkylated  by  treatment 
with  a  dialkyl  sulphate  in  solution  in  a  high-boiling 
neutral  medium,  such  as  nitrobenzene  or  tetra- 
chloroethane,  in  presence  of  a  mild  alkali  such  as 
sodium  carbonate.  Thus  20  pts.  of  1-aminoanthra- 
quinone  may  he  dissolved  in  216  pts.  of  nitroben- 
zene and  20  pts.  of  sodium  carbonate  added,  tho 
mixture  being  heated  to  boiling  under  a  reflux  con- 
denser, whilst  17J  pts.  of  dimethyl  sulphate  is 
added  during  a  period  of  about  2  hrs.  A  yield  of 
about  87%  of  1-methylaminoanthraquinone  may  bo 
recovered  from  tho  reaction  mixture.  When  5  pts. 
of  2-aminoanthraquinone  is  treated  in  the  same 
way  with  6  pts.  of  dimethyl  sulphate  2-dimethyl- 
aminoanthraquinono  is  tho  chief  product. 

— G.  F.  M. 

Carbazole;  Purification  of  .     W.  Kirbv,  Assr. 

to  South  Metropolitan  Gas  Co.     U.S. P.  1,348,722 
3.8.20.     Appl.,  9.12.19. 

See  E.P.  139,411  of  1919;  J.,  1920,  291  a. 
Decomposition  of  coal.     G.P.  320,056.     See  II  a. 
Acid  resins.     G.P.  320,255.     See  XIII. 
Besin  from  wood  tar.     G.P.  320,620.     See  XIII. 


IV.-C0L0URING  MATTERS  AND  DYES. 

Benzanthrone;  Some   properties  of  .        A.   G. 

Perkin.    Chem.  Soc.  Trans.,  1920,  117,  696—708. 

Solutions  of  benzanthrone  in  glacial  acetic  acid 
yield  red  or  scarlet  oxonium  salts  of  tho  type 
(C,,H10O),HFeCl4  with  ferric  stannic,  and  platinic 
chlorides.  They  are  all  readily  dissociated  on  treat- 
ment with  water.  Benzanthrone  dissolves  in  con- 
centrated sulphuric  acid  with  a  deep  red  coloration, 
but    no    sulphate    could    be    isolated.       Hydroxy- 
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benzanthrone,  however^  prepared  from  2-hydroxy- 
anthranol,  sulphuric  acid,  and  glycerol,  gave  scarlet 
needles  of  the  sulphate  when  its  acetyl  compound  in 
acetic  acid  was  treated  with  concentrated  sulphuric 
acid.  Methoxybenzanthrone  prepared  by  the  action 
of  methyl  sulphate  on  the  above  hydroxy  compound 
formed  yellow  needles,  m.p.  198° — 199°  C,  and 
gave  not  only  oxonium  sulphates,  ferrichlorides, 
etc.,  but  also  a  red  hydrochloride  and  hydro- 
bromide.  The  o-dihydroxybenzanthrone  derived 
from  desoxyalizarin — the  anthranol  corresponding 
with  alizarin — was  prepared  and  purified  by 
acetylation,  and  the  subsequent  decomposition  of 
the  diacetyl  derivative,  m.p.  199°— 201°  C.  This 
dihydroxybenzanthrone,  for  which  the  name 
benzalizarin  is  suggested  forms  orange-red  plates, 
m.p.  309°— 310°  C.  (with  decomp.),  and  maroon- 
coloured  oxonium  salts  with  sulphuric  and  the 
halogen  acids.  It  dyes  mordanted  wool  shades 
similar  to  those  given  by  alizarin,  but  of  a  slightly 
more  orange  tint.  As  benzalizarin  readily  gives  a 
dimethyl  derivative,  it  is  concluded  that  it  must 
be  a  7.8-dihydroxybenzanthrone,  and  the  mono- 
hydroxybenzanthrone  above  mentioned  will  accord- 
ingly be  the  7-hydroxy  compound.  On  oxidation  in 
acetic  acid  solution  with  chromic  acid  benzanthrone 
gives  anthraquinone-1-carboxylic  acid  in  excellent 
yield.— G.  F.  M. 

Svlphide  dyes;  Constitution  of  yellow .     J.  K. 

Mazumder    and    E.    R.    Watson.        Chem.    Soc. 
Trans.,  1920,  117,  830—834. 

The  yellow  sulphide  dye  obtained  by  the  fusion  of 
diformyl-?«-toluylenediamine  with  sulphur,  having 
the  empirical  formula  C^H^N^S,,.,,,  yields,  on 
oxidation  with  alkaline  permanganate,  a  substance 
of  the  composition  C^H^OjNjS,.,;,,.  On  the  assump- 
tion that  this  substance  is  a  sulphonic  acid,  it  is 
deduced  that  the  dye  complex  formed  from  12  mols. 
of  diformyl-m-toluylenediamine  contains  5  -S.SH 
groups  and  5  -S.S.SH  groups,  all  of  which  are 
converted  into  sulphonic  groups  on  oxidation. 
The  remaining  sulphur  atoms  and  half  the  nitrogen 
atoms  would  accordingly  be  involved  in  thiazole 
rings.  The  action  of  reducing  agents,  with  the 
exception  of  phosphorus  and  hydriodic  acid  which 
resulted  in  the  formation  of  two  bases,  gave  no  de- 
finite products. — G.  F.  M. 

Patents. 

Byes;  Manufacture  of .     R.  Maclaurin.     E.P. 

148,617,  24.4.19. 

The  ammonia  liquor,  or  the  liquor  obtained  by 
washing  with  water  the  oils  obtained  in  the  low- 
temperature  carbonisation  of  bituminous  fuels, 
either  with  or  without  removal  of  free  ammonia^  is 
made  sufficiently  acid  to  decompose  any  sulphides, 
and  is  then  filtered  to  remove  tarry  and  precipi- 
tated matter.  Sufficient  ferrous  sulphate  is  added 
to  the  liquor,  in  which  any  free  acid  has  been 
neutralised,  to  throw  down  a  slate-coloured  pre- 
cipitate which  dyes  wool  in  an  alkaline  bath  a 
slate  colour,  fast  to  light,  which  by  after-chroming 
is  converted  to  a  brown  shade.  The  liquor  remain- 
ing after  removal  of  this  precipitate  is  acidified 
and  treated  with  sodium  nitrate  and  ferrous  sul- 
phate, whereby  a  precipitate  is  formed  which  dyes 
iron  mordanted  wool  a  green  colour. — L.  A.  C. 

Bye.    U.S. P.  1,348,431.    See  VI. 


V.-FIBRES;  TEXTILES;  CELLULOSE; 
PAPER. 

Cellulose  acetate.       H.   J.   H.   Fenton  and  A.   J. 

Berry.     Proc.  Camb.  Phil.  Soc,  1920,  20,  16—22. 

Various  substances  have  been  tried  as  substitutes 


'   for  acetone  as  solvent.     The  authors  find  no  objec- 
tion to  esters  as  dope  constituents,  and  as  far  as 
weak  acids  are  concerned,  tensile  strength  deter- 
i    minations  gave  excellent  results,  fabrics  doped  with 
I    acetic  acid  as  the  principal  solvent  comparing  most 
I    favourably  with  others.    No  general  conclusion  can 
be  drawn  as  regards  the  chemical  nature  of  a  liquid 
i    and    its   solvent    action    on   cellulose    acetate,    but 
there   appears    to    be    some   relation    between   the 
I    dielectric  constant  and  solvent  action.        For  the 
determination  of  the  acetyl  group  the  authors  pre- 
fer  Ost's    method    of   cold    alkaline   saponification 
(J.,  1912,  713).       Cellulose  acetate  differs  consider- 
ably from  cellulose  in  its  power  of  adsorbing  various 
dyestuffs. — W.  G. 

Cellulose    phthalate;   Preparation   and    properties 

of .    H.  A.  Levey.    J.  Ind.  Eng.  Chem.,  1920, 

12,  743—744. 

Cellulose  phthalate  is  obtained  by  heating  cellu- 
lose (preferably  modified  by  treatment  with  an 
acetic  acid  solution  of  chlorine)  for  24  hrs.  at  70°  C. 
with  phthalic  anhydride  and  zinc  chloride  in  the 
smallest  possible  quantity  of  diethyl  phthalate,  and 
washing  and  drying  the  ester  in  vacuo  at  not  more 
than  70°  C.  The  product  is  practically  insoluble  in 
all  common  solvents.    (Cf.  J.C.S.,  Oct.)— C.  A.  M. 

Thymol  from  p-cymene.  Phillips  and  Gibbs.  See  XX. 
Patents. 

Straw  and  the  like;  Method  of  treating  for 

making  paper-pulp.  E.  E.  Werner.  U.S. P. 
1,347,979,  27.7.20.    Appl.,  5.5.19. 

Straw  or  the  like  is  treated  with  an  excess  of  an 
alkaline  solution,  and,  before  further  treatment, 
a  portion  of  the  solution  is  expressed  to  reduce  the 
alkalinity  of  the  material  to  a  given  degree. 

— L.  A.  C. 

Cellulose;  Process  of  dissolving .    Z.  Ostenberg, 

Assr.  to  International  Cellulose  Co.  U.S. P. 
1,348,731,  3.8.20.  Appl.,  1.11.16.  (See  U.S.P. 
1,218,954;  J.,  1917,  450.) 

Cellulose  is  dissolved  in  highly-concentrated 
hydrochloric  acid  in  which  a  portion  of  the  hydrogen 
chloride  has  been  replaced  by  1$  times  its  quantity 
of  concentrated  sulphuric  acid  below  50°  C. 

— L.  A.  C. 

Elastic  masses  [celluloid  substitute];  Preparation 

of  .     Farbenfabr.   vorm.   F.   Bayer  und  Co. 

G.P.  309,224,  11.12.17. 

Colourless  elastic  masses  suitable  for  the  manu- 
facture of  insulating  material,  billiard  balls,  arti- 
ficial glass,  optical  lenses,  etc.,  are  obtained  by 
polymerising  methylene  ketone,  or  homologous  or 
analogous  compounds.  Methylene  ketone  (b.  pt. 
96°  C.)  is  thus  polymerised  when  allowed  to  stand 
for  several  weeks  at  30°  C. — C.  A.  M. 

Cellulose  acetates;  Process  for  the  manufacture  of 

.        J.    O.    Zdanowich.        U.S.P.    1,347,801, 

27.7.20.     Appl.,  5.5.20. 

See  E.P.  139,232  of  1918;  J.,  1920,  483  a. 

Bistillation  [of  waste  lyes  from  cellulose  mamtfac- 

ture];    Process    of   dry   .       E.    L.    Rinman. 

U.S.P.  1,347,713,  27.7.20.     Appl.,  6.11.18. 

See  E.P.  120,724  of  1918;  J.,  1920,  15  a. 

Wood-pulp  and  cellulose  manufacture;  Removing 

water  from  the  pulp  sheet  in .    Apparatus  for 

extracting  water  from  wood-pulp  and  the  like. 
R.  E.  Wagner,  Assr.  to  Aktiebolaget  Karlstads 
Mekaniska  Verkstad.  U.S.P  1,347,723-^, 
27.7.20.    Appl.,  19.7.17  and  22.]  18. 
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VI— BLEACHING;   DYEING;   PRINTING; 
FINISHING. 

NTS. 

■nt   'ir  dye  and  process  of   Slaking   the  same. 
i,     \i    Lop     and  A.  Qu»gli*.     I'.S  P    1,348,431, 
Lppl.,  84.6.19. 

Tiik  frail  of  a  tree  "t  the  genua  Ouaiacum  i 

until  volatile  juices  nre  removed  and  the 
gummy  portion  is  dried,  the  product  is  thi  n  ground 
.ii,. 1  -.  r.  ened,  and  tin-  powder  is  compn 

— L.   A.  (.'. 

ft-tiopkthol  preparations:  Manufacture  of for 

the  production  of  a  bluish  Para  B«d  and  o.A.r 

-wo  colours  on  the  fibre.     Cliem.   Fabr.   Uriinau 

I       lahoff   and    Meyer   A.-G.,   and   C.   Bochtcr. 

G  I'.  880,178,  85.4.16. 

0-Napbxhol  for  the  production  of  azo  colours  on 

the  fibre  is  mixed  with  about  1%  of  a  Bubstantive 

pmUe  "i  coupling  with  p-nitraniline  or  other 

such   as  Diamincnitrazol   Violet,   Para 

Violet.   Parasol  Violet,  or  the  like.       The  brown 

shade  of  the  developed  dye  is  thus  avoided,  and  the 

liability  of  the  tf-naphthol  to  sublime  is  diminish)  d. 

— L.  A.  C. 

Dyeing,  trashing,  semiring,  sizing,  bleaching,  and 
mercerising    yarn    in    hank    form;   Machine    for 

.      .1     -    and  S,  S    Lord.      IT.S  P.  1.31S.721, 

20.     Appl.,   11.4.19. 

Sek  E.P.  181,076  of  L918;  J.,  1919,  71a. 


VII.-ACIDS;  ALKALIS:  SALTS;  NON- 
METALLIC  ELEMENTS. 

Bulphurw  and  nitric  acids;  Freezing  points  of  mix- 

l  of  .        W.   C.   Holmes.       J.   Ind.    Eng. 

■  ,!..  L920,  IS,  781—783. 

Int.    freezing   point   of   sulphuric   acid    is   at   first 

I  bj  the  addition  of  nitric  acid,  the  minimum 

18-2    C.)  being  reached  with  .VI      BNO,.     On 

continuing  the  addition  the  freezing  point  rapidly 

to  a  maximum  at      -  ■'■    C.  with  10"8      BfNO  , 

It    is   probable   that   a   definite   compound    ")H,S04, 

BNO,  is  then  present.     (Cf.  J.C.8.,  Oct.) 

— C.  A.  M. 

Hydrochloric  acid;   Indirect   method  of  determin- 
ing tvecifit  heai  of  dilute  solutioi  ..  with  prelimin- 

ary  data  concerning  .     T.  ^V.  Richards  and 

A.  W.  Howe.  J.  Amer.  Cham.  Soc.,  1920.  42, 
1621—1635. 
Tiik  specifii  heats  of  dilute  solutions  of  hydroi 
acid  are:— Ha.lOH.0,  0752;  HCl,20H,O.  0-849; 
BCI,25H,0,  0-8776 :  HCl,60H_O,  09320;  HC1.100 
H.O,  0-9664;  HC1,200H,0.  0^12.  and  HC1.400H.O, 
0-9905.    (Cf.  J.C.S.,  Oct.)— J.  F.  S. 

/  sodium  ;  Action  of  alcohol  on  the . 

'■     8.   Bull,  r  and   H.   B.   Dunnicliff.     ('hem.  8oc. 
Trans.,  1920,  117,  649—667. 

Dry  ethy]  alcohol,  and  also  methyl,  n-butyl,   and 
ainyl  ad  on  dry  sodium  biauiphate  with 

urination     of     an     intermediate     sulphate, 
BSO„   and   liberation  of  sulphuric  acid 
which     is    subsequently    partially    converted    into 
alkyl  hydrogen  sulphate.     Potassium  bisulphate  is 
not  d  i    in    this  way.      .Moi-t    alcobc 

.  decomposes  sodium  bisulphate,  giving  the 
intermediate  sail  and  finally  the  normal  sulphate, 
which  is  sparingly  soluble  in  moist  alcohol.  Al- 
coholic sulphuric  acid  reacts  with  normal  sodium 
sulphate  in  the  cold  (18°  C.)  with  the  formation  of 
an  acid  sulphate,  the  amount  of  the  interaction  in- 
creasing  with   the   strength   of    the   alcoholic   sul- 


phurio  a,  nl  employed.    Sodium  bisulphate  i«  con- 
verted by  alcoholic  sulphuric  acid  into  the  inter- 

te  sulpha)      Ka,80    NaHSO,,  if  the  Btrei 
i-  below  80    .  whilst  d  it  is  80%  or  more  the  salt 

l(,3NaH80,  is  probably  produced,  bul   ii     o, 

tins  compound    is   slu\vl.\    deiomposed    by   extraction 
w  uh  pore  ill  T,    '  ther  and   the  interim  dial,    sulphate 

ins.         I        intermediate   sulphate,    V 
Naliso,,  is  also  produced  by  heating  dry  Boaium 

sulphate    with   dry   sodium    bisulphate.    and    it   con- 
stitutes nitre  take,  either  alone,  or  mixed  with  the 
bisulphate  or   normal  sulphate,   according  a 
aridity  is  equal  to,  greater  than,  or  less  than  18'7% 
id.     (!.  1".  M. 

Potassium  salts;  Separation  of from  the  coke 

or  ash  obtained  from  ram-  molasses.  (I.  E,  <;. 
von  sti.tz.  Archief  Buikerind.  Nederl.-Indie, 
1920,  28,619—633.  [nt.  Bugar  J.,  1920,  22,  167. 
Ik  the  coke  or  ash  obtained  from  cane  molasses  bo 
leached  with  a  large  amount  of  water  (giving  a 
Liquor  of  >p.  k>-  about  l"07),  the  Ball  obtained  on 
evaporation  will  be  composed  of: — K,CO,,  70 — 
,5  B  304,  15  -.'",  EC1,  3—7;  K3SiO,,  1—3;  and 
insoluble  matter,  about  1%.  If  less  water  be  used 
ive  a  liquor  of  sp.  gr.  I'M  the  extract  is 
purer,  and  contains  about  90%  K_CO_,  and  less 
than  1  K.St),.  Preferably,  the  material  is  ex- 
tracted with  an  excess  of  water,  and  fractionally 
crystallised.  From  100  tons  of  molasses  20%  of 
pure  potassium  sulphate  and  about  4"6  o  of  potas- 
sium carbonate  of  90      puntv  are  obtained. 

—J.  P.  0. 

Hydrosulphidis;  Volumetric  determination  of  — 
tfi   the  presence  of  sulphides,   thin  -.  and 

sulphites.    A.  Wober.    Chem.-Zeit.,  1920,  44,  601. 

Sodium  hydrosulphide  reacts  with  mercuric  cblorido 
according  to  the  equation 

•JXaHS  :  3HgCl,  =  2NaCl  +  2HgS,HgCI,  +  2HCl; 
thiosulphate  reacts  similarly  with  the  liberation 
of  2  mols.  of  sulphuric  acid,  whilst  sulphide 
and  sulphite  yield  neutral  mixtures  (cf.  Sander, 
.1..  1916,  307).  If  a  solution  containing  a  mixture 
of  the  sulphur  compounds  is  treated  with  an 
excess  of  mercuric  chloride  solution,  titration  of 
the  resulting  acidity  gives  a  measure  of  the  hydro- 
sulphide  plus  the  thiosulphate  (a);  a  similar  titra- 
tion after  the  hydrosulphide  and  sulphide  have  been 

eliminated  by  treat nt  with  zinc  carbonate  gives 

the  acidity  due  to  thiosulphate  (b) ;  the  difference 
between  a  and  6  is  the  acidity  due  to  hydrosulphide. 
Sulphite  and  hydrosulphide  react  with  iodine  with 
the  formation  of  an  equivalent  quantity  of  hydr- 
iodic  arid, 
NaHS+I2  =  NaI+HI+S  and  Na,SO,-fI!+HJ0  = 

Na3SO,  +  2HI, 
and  the  iodometric  method  described  by  Sander 
(loc.  cit.),  with  allowance  for  the  hydrosulphide, 
may  be  used  for  the  determination  of  the  sulphite, 
sulphide,  and  thiosulphate. — W.  P.  8. 

Ferric  nridr;  Carrying  down  of  copper  oxide  and 

nickel  o  • tide  '"/  precipitates  of .  E.  Toporescu. 

Comptea  rend.,  1920,  171,  303—305. 
Wiik.n  ammonia  solution  is  added  to  a  solution  of  a 
ferric  salt  containing  in  addition  either  a  copper 
s;dt  or  a  nickel  sail  a  certain  amount  of  copper 
Oxide  or  nickel  oxide  is  always  carried  down  with 
the  ferric  hydroxide,  the  amount  depending  on  the, 
relative  proportions  of  the  two  salts  present  and 
the  amount  of  ammonia  added.  These  oxides  can- 
not be  removed  from  the  precipitate  by  washing  or 
by  treatment  with  strong  ammonia. — \V.  (!. 

ate  of   manganese  peroxide;  Preparation  of 

and  oxidation  of  toluene  by  it.    M.  Nakao. 

.1.  Pharm.  Soc.  Japan,  1920,  No.  459,  409—426. 
Tin:  lwst  conditions  for  the  preparation  of  sulphate 
of   manganese   peroxide   ill'     17,981   of  1903;   J., 
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1904,  749)  are  as  follows :  —concentration  of  sul- 
phuric acid,  55%;  temperature,  55°  C. ;  current 
density,  5 — 16  amp.  per  sq.  m.  The  electrolyte  in 
the  positive  compartment  is  agitated  by  a  stirrer 
revolving  800  times  per  minute.  After  20  hrs.  the 
yield  of  the  product  begins  to  decrease.  The  maxi- 
mum yield  is  about  20"8%  in  the  whole  liquid,  which 
corresponds  to  73-43%  of  that  calculated  from  the 
manganous  sulphate.  Sulphate  of  manganese  per- 
oxide is  stable  in  about  55%  sulphuric  acid,  but  un- 
stable in  the  concentrated  acid  and  above  80°  C. 
By  vigorously  agitating  excess  of  toluene  with  a 
sulphuric  acid  solution  of  sulphate  of  manganese 
peroxide  at  50°  C.  (E.P.  17,982  of  1903;  J.,  1904, 
910)  a  61'45%  yield  of  benzaldehyde  was  obtained. 
The  manganous  sulphate  in  the  waste  liquor  may 
be  used  for  the  preparation  of  the  peroxide. — K.  K. 

Phosphates  of  heavy  metals;  Determination  of  phos- 
phoric acid  in  .       F.  Seeligmann.       Chem.- 

Zeit.,  1920,  44,  599. 
Ten  g.  of  the  powdered  sample  is  heated  at  90° — 
95°  C.  for  15  mins.  with  12  g.  of  sodium  hydroxide 
solution  (sp.  gr.  1'383) ;  the  mixture  is  then  diluted 
with  four  times  its  volume  of  water,  boiled,  cooled, 
diluted  to  1  1.  and  filtered.  An  aliquot  portion  of 
the  filtrate  is  acidified  with  acetic  acid  and  titrated 
with  uranyl  acetate  solution. — W.  P.  S. 

Stannic  chloride;  Manufacture  of .   S.  Oehi.  J. 

Cbem.  Ind.  Japan,  1920,  23,  583—594. 

By  the  action  of  dry  chlorine  on  metallic  tin  below 
114°  C,  a  yield  of  87%  of  stannic  chloride  is  ob- 
tained. A  93%  yield  is  obtained  by  acting  on 
metallic  tin  with  sulphur  monochloride,  then  remov- 
ing sulphur  monochloride  from  the  crude  product 
by  boiling  with  stannous  chloride  and  distilling.  By 
the  action  of  chlorine  upon  tin  at  100°  C.  in  pres- 
ence of  sulphur  monochloride  (3'5%  of  the  weight 
of  tin)  as  catalyst  an  88%  yield  is  obtained. 
Stannic  chloride  may  also  be  prepared  in  about 
90%  yield  by  the  action  of  sulphur  monochloride 
upon  dry  stannous  chloride,  stannous  oxide,  stan- 
nous sulphide,  or  stannic  sulphide.  Tin  compounds 
in  the  residues  may  be  recovered  as  sulphide  and 
then  as  chloride  by  the  action  of  sulphur  mono- 
chloride. A  mixture  of  stannic  chloride  and  34'6% 
of  water  forms  a  hydrate,  SnCl4,5H20,  m.p.  ca.  60° 
C,  which  is  soluble  in  water  and  convenient  for  use 
and  transportation. — K.  K. 

Iodic  acid  and  its  anhydride;  Preparation  of  . 

A.  B.  Lamb,  W.  C.  Bray,  and  W.  J.  Geldard. 
J.  Amer.  Chem.  Soc,  1920,  42,  1636—1648. 

Iodine  pentoxide  is  best  prepared,  even  on  a  manu- 
facturing scale,  by  the  oxidation  of  iodine  to  iodic 
acid  by  means  of  24 — 26%  chloric  acid  solution, 
evaporation  of  the  solution,  and  dehydration  of  the 
iodic  acid.  A  slight  excess  (3%)  of  chloric  acid  is 
used  which  destroys  the  hydrochloric  acid  formed 
in  the  process.  The  yield  is  theoretical.  The 
chloric  acid  solution  is  prepared  directly  by  the 
action  of  sulphuric  acid  on  a  solution  of  barium 
chlorate.    (Gf.  J.C.S.,  Oct.)— J.  F.  S. 

Colloidal   catalysts  (platinum,  palladium);  Ageing 

of .    G.  de  Rocasolano.    Comptes  rend.,  1920, 

171,  301—303. 

The  catalytic  activity  of  electrosols  of  platinum  and 
hydrosols  of  palladium  in  regard  to  the  decomposi- 
tion of  hydrogen  peroxide  increases  at  first  with  age 
until  it  reaches  a  maximum  and  then  decreases. 

— W.  G. 

Potash  from  help.    Spencer.    See  IIb. 

Zirconia-silica.    Washburn  and  Libman.    See  VIII. 

Copper  and  ammonia.    Yamasaki.    See  X. 

Nitrates  and  nitrites.    Luce.    See  XXIII. 


Patents. 

Sulphuric  acid;  Process  for  extraction  of  arsenic 

and  other  impurities  from  .     G.  K.  Davis. 

E.P.  146,598,  7.4.19. 
Sulphuric  acid  issuing  from  a  denitration  plant, 
at  sp  gr.  1'600 — 1750  is  cooled  and  passed  into  an 
apparatus  (E.P.  2113  of  1909;  J.,  1910,  79)  in  which 
it  is  rapidly  saturated  with  hydrogen  sulphide  at 
a  temperature  not  exceeding  18°  C.  Without 
allowing  the  arsenious  sulphide  to  settle,  the  acid 
is  then  passed  through  a  filter  of  the  vacuum  or 
pressure  type.  By  this  process  decomposition  of 
the  acid  by  the  hydrogen  sulphide,  with  consequent 
solution  of  arsenious  sulphide  by  the  sulphurous 
acid,  is  avoided. — W.  J.  W. 

Basic  sulphate  of  chrome;  Production  of and 

its  application  to  tanning  and  other  uses.  J. 
Morel.    E.P.  148,615,  22.4.19. 

Solutions  of  alkali  bichromate  or  normal  chromate, 
without  any  addition  of  sulphuric  acid  or  other  re- 
agent, are  reduced  with  sulphurous  acid  gas  to  give 
a  basic  sulphate  of  chromium  Crj(S04)„(0H),,  which 
is  used  for  chrome  tanning. — D.  W. 

Salt;  Process  for  purifying .    F.  J.  Wood,  Assr. 

to  Worcester  Salt  Co.    U.S. P.  1,346,624,  13.7.20. 

Appl.,  30.12.16. 
Brine  flowing  from  the  last  of  a  series  of  vacuum 
pans  is  heated  by  a  steam  jet  to  precipitate  im- 
purities, filtered,  and  returned  to  the  first  pan  and 
then  to  the  succeeding  pans,  salt  being  precipitated 
in  each  of  the  pans.— W.  J.  W. 

Pickle  liquor;  Treating  waste .    A.  T.  Weaver, 

E.  W.  D.  Laufer,  and  E.  von  Wintzingerode, 
Assrs.  to  The  American  Steel  and  Wire  Co. 
U.S.P.  1,348,462,  3.8.20.     Appl.,  3.8.16. 

Picexe  liquor  containing  sulphates  is  sprayed  into 
a  furnace,  and  the  evolved  water,  sulphurous  and 
sulphuric  acid  gases  are  condensed  in  the  presence 
of  steam,  metallic  oxides  being  deposited  on  the 
floor  of  the  furnace. — J.  W.  D. 

Lime;    Process    of    treating .      A.    E.    Horn. 

U.S.P.  1,348,494,  3.8.20.  Appl.,  12.6.19.  Re- 
newed 28.6.20. 

Quicklime  is  treated  with  a  quantity  of  water  suffi- 
cient to  produce  a  dry  powder,  and  a  fatty  acid  is 
added  before  the  hydration  is  completed. — W.  P.  S. 

Calcium  oxide;  Manufacture  of  compact  blocks  of 

from  calcium  hydroxide  sludge.    Farbenf abr. 

vorm.  F.  Bayer  und  Co.    G.P.  320,422,  27.3.17. 

i  Calcium  hydroxide  sludge,  produced,  e.g.,  by  6lak- 
[  ing  quicklime,  or  decomposing  calcium  carbide  or 
i  crude  calcium  cyanamide,  is  partially  freed  from 
i    water,  compressed  into  blocks,  and  calcined. 

— L.  A.  C. 

!    Magnesium  carbonate;  Preparation  of  light  basic 

.       "  Lipsia,"  Chem.  Fabr.       G.P.  302,413, 

7.3.16.     Addn.  to  301,723  (J.,  1920,  406  a). 

Ammonium  magnesium  carbonate  is  precipitated 
from  potash  end-liquors  by  the  addition  of 
ammonium  carbonate,  and  the  precipitate,  after 
washing,  is  converted  into  basic  magnesium  carbon- 
ate by  boiling  with  water.  A  very  light  magnesia 
alba,  free  from  potassium  compounds  and  chlorides, 
is  thereby  produced. — L.  A.  C. 

Nitrogen  oxides  and  similar  gases;  Condensing . 

H.  Petersen.    G.P.  302,533,  3.1.17. 

The  moist  gases  are  led  into  the  top  of  a  reaction 
tower  filled  with  packing  material,  and  pass  out 
at  the  lower  end.  The  time  of  contact  of  the  gases 
with  the  liquor  condensing  on  the  packing  is 
thereby  increased. — L.  A.   C. 
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Ammonia ;    Production  of  from    ammuniacal 

ttijuur  and  milk  of  hme.     Production  of  hijilrogen 
sulphide    from    the    waste    ItgwOT    from    ammonia 

<rs.    C.  Otto  uud  Co.,  G.m.b.H.    i;  I' 
1,832    (Addn.    to    299,021),    23.6.17,    .md 
3.7.17. 

ii     \mm..\i\     l;.    liberated     from    a    mixture    of 
i  iacal   liquor  uud  milk  of  lime  by   meana  of 
tion  tower  provided  with  ring  pack- 
21  ;  J.,  1920,  448  0.   The  ammi 
liquor  is  led  into  the  tower  at  :i  point  about  two- 
thirds  of  its  height,  and  the  milk  of  lime  flows  in 
at  the  top:  the  upper  third  of  the  tower  then 
as  a  scrubber  for  the  ammonia   liberated   in  the 
lower  portion.    (■)  Hydrogen  sulphide  i 
from  the  waste  liquor  obtained   in   the  above  and 
lik.-  processes  by  passing  the  liquor  down  a  similar 
lower  and  subjecting  it  to  the  action  of  a  counter- 
current  >'i  steam  and  carbon  dioxide. — L.  A.  ('. 

(Jiises   containing  sulphur  compounds;  Production 

of .   Harburger  Chem.  Werke  Sehon  und  Co., 

and  W.  Daite.     G  P.  807,081,  1.3.17.    Addn.  to 
306. ! 1 1 

Tiik  addition  of  magnesium  sulphate  to  the  mixture 
which  is  calcined  to  produce  a  mixture  of  calcium 
oxide  and  sulphide  (.)..  1920,  570a)  assists  the  pro- 
duction of  calcium  oxide,  improves  the  quality  of 
the  magnesia  sludge,  and  increases  the  proportion 
of  sulphur  dioxide  to  hydrogen  sulphido  in  the 
gases. — L.  A.  C. 


ogen;     Manufacture     of 

K.  P.  147,886,  8.4.18. 


J.     Hargcr. 


Producer-has  is  enriched  by  passing  it  at  900° — 
1200°  C.  over  briquettes  of  carbon,  sodium  carbon- 
nd  iron,  by  which  means  it  is  freed  from 
sulphur  compounds,  tar  fog,  and  hydrocarbons,  and 
its  nitrogen  content  is  reduced  to  40 — 50  The 

hot  gas  is  passed  through  a  furnace  packed  with  iron 
round  the  outside  of  a  vessel  containing  iron 
ore.  to  a  heas-interchanger  and  thence  to  a 
purifier  from  which  it  is  brought  back  through  the 
beat  interchanger  into  contact  with  the  ore.  Part 
of  the  spent  gases  from  the  reduction  phase  may  be 
returned  to  the  producer  and  part  may  he  utilised 
for  heating  the  briquette  chamber.  The  combus- 
tion of  part  of  the  spent  gases  may  be  utilised 
for  heating  a  water  tube  heater  to  supply 
■team,  and  water  condensed  from  the  gases  in  tho 
oxidation  stage  may  be  converted  into  steam  in  the 
water  heater. — W.  J.  W. 

trie  arid:  Production  of .    K.  B.  Quinan. 

736,  3.8.20.     Appl.,  25.3.19. 
See  E.P.  130.712  of  191S;  J.,  1919,  717  a. 

Xitnc    arid;    Manufacture    of    concent  rated    . 

P      \.    Oiive.    Assr.    to    F.    Gros    ct    Bouchardy. 

U.S. P.   1,348,873,  10.8.20.     Appl.,  9.5.18. 
See  E.P.  131,335  of  1918;  J.,  1919,  763  a. 

-Vifric    anhydride;    Manufacture    of   .      P.    A. 

to   F.   tiros   et  Bouchardy.     U.S. P. 
10.8.20.     Appl.,  9.5.18. 
See  E.P.  131,334  of  1918;  J.,  1919,  763a. 

.tium.;   Separation   of  from    compounds 

and   mixtures   of   magnesium   and    calcium    com- 
pounds.    II     \V.   ('.    Annable.     U.S. P.  1,347,610, 
27.7.20.     Appl.,  29.6.18. 
See  E.P.  117,483  of  1917;  J.,  1918,  506  a. 

Separation  of  gases.     G.P.  321,769.     See  I. 

Ammonia.     G.P.  320,415.     See  Ha. 
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fired  [glass]  furnace;  Xcir  type  of      — .    1st,  W. 

f.  Soc.  G      ■  I..1...  1980,  t,  . 
lii k  grate,  titled  with  FYisbie  underfeed  mechanism, 

[Od  belOU    I  Conical  space  which  tapers  upwards 

to  the  "eye,"  the  rate  ol  Bring  being  about  ISO  lb. 

of  fuel  per  hr.   for  a  furnace  taking  eight  pots. 

indary  air,  after  passing  through  a  recuperator, 

enters  at    the  sides  Ol   the  conical  out  '_'  ft. 

t>  in.  below  the  "eye,"  but  owing  to  the  gas  and  air 
tending  to  move  up  coaxially  and  combustion  only 
taking  place  at  the  interface,  little  combustion 
takes  pl.ee  below  the  siege,  although  the  furnace 
u. is  not  worked  up  to  the  lull  capacity,  the  actual 
put  was  over  1  ton  ol  glass  woi  ki  d  out  for  I  ton 
of  ft  med,  while  after  oine  months'  working 

the  furnace  was  in  excellent  condition.  A  rough 
estimate  of  the  en. 'rev  balance-sheet  of  the  furnace 
shows  56  to  60  of  the  energy  supplied  to  be  utilise. I 
in  the  furnace  chamber  and  lost  by  radiation  and 
conduction  from  it. — 11.  S.  H. 

Optical  glass;  Casting  of  i>ots  for  use  in  experi- 
mental  work   on  .     A.    B.   Tuvlor.     J.   Soc. 

Glass  Tech.,  1920,  4,  140—150. 

A  slit  containing  3  pts.  of  kaolin,  2  pts.  of  grog 
(tired  to  cone  H  and  passed  through  a  30-mesh 
sieve)  and  0'2%  (of  the  total  dry  weight)  of  sodium 
carbonate  and  sodium  silicate  together,  was  used 
to  cast  small  experimental  pots,  9  ins.  in  height. 
The  pots  lacked  uniformity  when  the  slip  was 
poured  between  the  core  and  tho  mould,  or  when 
introduced  under  pressure  of  a  head  of  slip,  even 
when  an  electric  current  was  passed  between  the 
core  and  the  mould.  Pots  showing  a  uniform  dis- 
tribution of  grog  were  obtained  when  the  slip 
entered  the  base  of  tho  mould  under  an  initial  pres- 
sure of  20 — 25  lb.  per  sq.  in.,  which  was  reduced  to 
10  lb.  per  sq.  in.  after  filling  until  the  pot  was  re- 
moved, about  45  mins.  later.  Only  small  differences 
in  density  exist  between  a  slip  which  is  too  thick 
and  one  which  is  too  thin  ;  too  rapid  a  rise  of  slip  in 
the  mould  leads  to  tho  inclusion  of  air  bubbles. 

— H.  S.  H. 

[Gfass]  pot  making;  Art  of  .     C.  O.  Grafton. 

J.  Amer.  Ceram.  Soc.,  1920,  3,  653—662. 

Soda-magnesia  glasses;  Density  of  .  S.  Eng- 
lish and  W.  E.  S.  Turner.  J.  Soc.  Glass  Tech., 
1920,  4,  153— 157. 

The  substitution  of  magnesia  for  soda  diminishes 
the  density  of  a  glass.  Winkelniann  and  Schott's 
factors  of  26  for  the  density  of  Na.O,  and  3'8  for 
MgO,  would  give  an  opposite  result.  Tillotson'e 
new  factors  of  41  for  CaO  and  -10  for  MgO  give 
poor  agreement  for  the  glasses  examined.  Factors 
of  220  for  SiO„  347  for  Na,0,  and  3-38  for  MgO 
agree  best  with  the  experimental  results.  The  re- 
lationship between  density  and  molecular  percent- 
age composition  is  linear  for  both  soda-lime  and 
soda-magnesia  glasses. — If.  S.  H. 

Glass  tubing;  Discoloration  produced  b<j  lead,  anti- 
mony, and  arsenic  in   lampicorked  .     F.   W. 

Hodkin  and   W.    E.   S.   Turner.       .J.   Soc.   I 
Tech.,  1920,  4.  158—161. 

The  minimum  amount  of  arsenious  and  antimony 
oxides  required  to  be  present  in  the  glass  to  cause 
discoloration  lies  between  002  and  0'05%,  while 
0*6%  of  lead  oxide  is  required.  The  results  are  in- 
dependent of  tho  presence  of  nitre  in  the  batch, 
while  the  presence  of  manganese  dioxide,  in 
amount  sufficient  normally  to  act  as  a  decoloriser, 
does   not   hinder   the   appearance   of   discoloration. 

— H.  S.  H. 
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Glass;  Colouring  and  thermoluminescence  of  — — 
produced  by  radium  emanation.  S.  C.  Lind. 
J.  Phys.  Chem.,  1920,  24,  437-^43. 
All  three  tvpes  of  radium  rays  have  the  same 
colouring  effect  on  glass  and  other  materials.  The 
colour  is  discharged  from  glass  and  quartz  by  heat- 
ing to  500°  C.  Violet-coloured  glass  is  slowly  de- 
colorised by  exposure  to  sunlight,  whilst  brown- 
coloured  glass  is  changed  to  bright  yellow  by  sun- 
light or  ultra-violet  light.  Violetcoloured  glass 
heated  to  200°  C.  in  the  dark  luminesces,  but  the 
colour  is  unaffected.  Freshly-radiated  glass 
luminesces  at  temperatures  below  that  of  boiling 
water,  whilst  glass  which  has  been  kept  for  2 — 3 
vears  after  radiation  onlv  luminesces  at  200°  C. 

— J.  F.  S. 

British  fireclays;  Composition,  drying  and  firing 
shrinkage,  porosity,  and  density  of  — —  suitable 
for  glass  furnace  refractory  materials,  E.  M. 
Firth  F  W.  Hodkin,  and  W.  E.  S.  Turner. 
J.  Soc.  Glass  Tech.,  1920,  4,  162—205. 
The  chemical  compositions,  the  drying  and  firing 
shrinkages,  porosity,  apparent  and  actual  densities 
of  twenty-seven  fireclays  at  a  series  of  temperatures 
up  to  1400°  C.  are  recorded.  It  is  not  possible  to 
correlate  the  phvsical  properties  either  with  the 
chemical  composition  of  the  clays  or  with  their 
mineral  compositions  calculated  by  V\  ashington  s 
method  from  their  chemical  analyses  (J.,  1919, 
105  a).  Little  change  of  shrinkage  occurs  below 
750°  C  while  usuallv  a  sudden  expansion  occurs  at 
some  temperature  below  900°  C.  The  variation  of 
porositv  with  firing  temperature  is  generally  greater 
for  highly  aluminous  clays  than  for  the  silicious 
clays.  Clays  with  more  than  2%  of  fluxes  have  fre- 
quently a  wide  porositv  range  and  also  a  marked 
shrinkage  above  750°.  The  silicious  clays  are  usually 
easier  to  work  than  the  aluminous  clays.  No  re- 
lation exists  between  the  amount  of  water  required 
to  produce  a  suitable  working  consistency  of  the 
ground  clay  and  its  chemical  composition  or  the 
size  of  its  particles.  Only  five  of  the  clays  fulfilled 
the  requirements  of  the  Provisional  Specification 
for  Glass  Works  Refractory  Materials,  one  being 
Grade  1  and  four  being  Grade  3.  It  would  be  better 
to  specify  a  maximum  limit  for  the  iron  oxide  con- 
tent and  then  to  classify  a  clay  further  by  its 
physical  properties  instead  of  by  its  chemical  com- 
position.— H.  S.  H. 

Eefractory    materials;    Tensile    strength    of    . 

M    W.   Travers.     J.   Soc.   Glass  Tech.,   1920,  4, 

138—140. 
The  failures  of  refractory  materials  in  glass 
furnaces  working  at  high  temperatures  are  not  due 
to  the  materials  being  under  load,  but  are  caused 
by  the  tensile  stresses  resulting  from  the  shrinkage 
of  supporting  blocks.  The  ideal  refractory  for  with- 
standing tensile  stresses  consists  of  a  system  of  inter- 
locking crystals,  formed  in  situ,  in  a  glassy  matrix, 
rather  than  one  consisting  of  a  high  percentage  of 
very  infusible  material  with  a  small  quantity  of 
vitreous  bond. — H.  S.  H. 

Zircon ia-silica ;  Approximate  determination  of  the 

melting  point  diagram  of  the  system .  E.  W. 

"Washburn  and  E.  E.  Libman.  J.  Anier.  Ceram. 
Soc.,  1920,  3,  634—640. 
The  melting  points  of  mixtures  of  zirconia  and 
silica  were  determined  by  heating  one  end  of  a 
small  rod,  2  in.  long  and  J  in.  diam.,  in  an  oxy- 
acetvlene  flame  and  measuring  the  temperature  of 
the  "droplets  of  fused  material  with  an  optical 
pyrometer.  Temperature  readings  could  be  dupli- 
cated to  about  100°  C.  The  melting  point  of  pure 
zirconia  is  about  2700°  C.  ;  that  of  natural  zircon 
and  of  a  mixture  of  zirconia  and  silica  in  molecular 


proportions  is  about  2300°  C.  An  eutectic  between 
ZrO.  and  ZrSi04  occurs  near  2300°  C.  For  use  as 
a  refractory  up  to  2550°  C.  the  presence  of  silica  as 
an  impurity  in  zirconia  is  not  necessarily  detri- 
mental since  the  fluxing  action  can  be  eliminated 
by  increasing  the  silica  content  to  33, c-  It  is  pro- 
bable that  refractories  of  considerable  strength 
might  be  manufactured  from  zirconia  bonded  with 
zirconium  hydroxide  and  precipitated  silica  in  mole- 
cular proportions.  Iron  may  be  completely  removed 
from  zirconia  by  heating  it  at  300°  C.  in  a  current 
of  phosgene.     (Cf.  J.  Chem.  Soc.,  Oct.) — A.  B.  S. 

Graphite-ash  and  bond  clays;  Fusibility  of  mixtures 

of  .     R.  N.  Long.     J.   Amer.   Ceram.   Soc., 

1920,  3,  626—633. 

The  ash  from  Alabama  graphite  has  a  higher  fusion 
point  than  that  from  Ceylon  graphite  and  is  less 
active  as  a  flux  in  mixtures  of  clay  and  ash.  No 
formation  of  an  eutectic  could  be  detected  in  mix- 
tures of  graphite  ash  and  bond  clay.  Graphites 
with  a  higher  percentage  of  ash  than  those  now  in 
use  might  be  employed  with  the  more  refractory 
clays  without  serious  reduction  in  refractoriness. 

—A.  B.  S. 

Clays;  Vltramicroscopic  examination  of  some  . 

.1.    Alexander.     J.   Amer.   Ceram.   Soc.,   1920,   3, 

612—625. 
Fourteen  samples  of  clay  were  mixed  with  water 
and  allowed  to  settle  for  9  niins.,  and  the  super- 
natant fluids  examined  with  an  ultramicroscope. 
English  china  clay,  Florida  and  North  Carolina 
kaolins,  Tennessee  ball  clay,  and  Illinois  Kaolin 
Co.'s  plastic  clay  were  found  to  contain  many 
actively  colloidal  particles,  those  in  the  English 
china  clay  and  Laclede-Christy  bond  clay  69B  being 
very  active,  those  in  Florida  kaolin  not  quite  so 
active,  and  those  in  the  other  clays  having  only  a 
slow  motion.  Several  of  the  clays  contained  iron 
salts  and  diffusible  products  of  the  hydrolysis  of  the 
clays;  these  coagulants  probably  balance  the  pro- 
tective or  deflocculant  action  of  organic  substances 
present.  The  United  States  is  lacking  in  primary 
kaolins  such  as  English  china  clay  and  no  means 
are  known  for  converting  the  abundant  secondary 
kaolins  into  primary  ones  of  the  English  china  clay 
type.  For  some  purposes  Delaware  kaolin,  if  pro- 
perly treated,  could  replace  English  china  clay. 

—A.  B.  S. 

Terra-cotta  body;  Effect  of  the  size  of  grog  in  a 

.        H.   E.   Davis.     J.   Amer.   Ceram.   Soc., 

1920,  3,  641—652. 
To  develop  sufficient  strength  in  both  dry  and 
burned  terra-cotta,  a  considerable  proportion  of 
fine  grog  should  be  used,  as  coarse  grog  in  the 
absence  of  finer  grog  causes  cracking.  Fine  grog  is 
also  a  desirable  ingredient  of  terra-cotta  which  is 
covered  with  a  slip  or  engobe,  as  by  its  use  a  close- 
fitting,  smooth-surfaced  coating  of  great  weather- 
resisting  power  may  be  obtained.  The  shrinkage 
and  transverse  strength  are  usually,  but  not  always, 
increased  bv  increasing  the  fineness  of  the  grog. 

—A.  B.  S. 

Glaze  study,  involving  some  colours  produced  by 
nickel  n.cide.     J.  D.  Whitmer.     J.  Amer.  Ceram. 
Soc.,  1920,  3,  663—670. 
Bluish  and  greenish  greys  can  be  obtained  by  the 
use  of  nickel  and  magnesium  oxides  in  glazes. 

—A.  B.  S. 

Patents. 

Sheet-glass  products;  Manufacture  of  pressed . 

F.  L.  O.  AVadsworth.     U.S. P.  1,346,571.  13.7.20. 

Appl.,  21.11.13. 
Molten  glass  is  spread  on  a  table  to  form  a  sheet, 
one  side  is  reheated  to  a  uniform  temperature,  and 
the  surface  is  then  pressed. — W.  J.  W. 
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Kilns;  Operation  of  chamber .     I      K     M 

G  P    320,733,   90.8.19        A.l.ln.   to  316,635  (.)., 
8  0. 
Imi    supply    of  hot  air  i-  drawn   in  through   the 
uuxiliary   air    Hue   by    moans   of   the    pre68U.ro   gas 
supply,  which  a<    -  an  an  injector.     L.  a    I 

Apparat         I        drawing .       II.     K. 

r,   to   Hitchcock   Experiment  Co. 
2  il    L0  -  20.     Appl.,  5.8.18. 


IX.-BUILDING  MATERIALS. 

Extracting  bitumens.  Walczak  and  Rico.  .Vee  IIa. 
Wood-dtttroymg  fundus.     Schmitz.     Set    Will 

Patent. 

Concrete    and    like    plastic    materials;    Method    of 

OurilM  .     L.  A.   ltellonby.     U.S.P.  1,348,775, 

i  |     Appl  .  26  U.19. 
-       i    P    198,813  of  L918;  J.,  1919,  460a. 

X.-METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Chromium  •  me  physical  constants  of . 

I      Matoahita.     S<i.   Rep.   Tohoku   Imp.    Univ., 
L990,  9.  243—960. 

Thk  investigations  were  carried  out  on  chromium 
containing  i)ii  J  C  and  up  to  20  Cr  in  the 
cooled  and  quickly  cooled  conditions.  Tho 
thermal  and  electrical  conductivities  deoreasi 
minimum  at  0"6  (>.  then  increase  to  a  maximum 
at  l"9  Cr.  afterwards  decreasing  rapidly  to  5%  Cr 
and  then  slowly.  The  values  for  the  slowly  cooled 
specimens  are  always  the  greater.  The  i  ariations  can 
be  explained  from  the  structure  of  chromium  steel 
and  its  change  under  heat  treatment  (Murakami, 
.1  .  19]  In  the  annealed  steels  the  moduli 

of  elasticity  and  rigidity  increase  at  first  to  a  maxi- 
mum, afterwards  decreasing  to  a  minimum  at  about 
5  Cr.  then  increasing  again  with  the  higher  con- 
centrations of  chromium.  In  the  quickly  cooled 
specimens  the  elastic  constants  have  lower  values. 
Thermal  expansion  curves  are  given,  the  coefficient 
decreasing  with  increasing  chromium  content.  The 
A I  9  point  lir-i  -  to  a  minimum  at  2      Or, 

rising  again  to  6  Cr  and  afterwards  varying  little. 
The  expansion  coefficient-concentration  curves  have 
a  minimum  at  2%  Cr.— T.  H.  Bu. 

Molybdenum  steels.     G.  W.  Sargent.     Amer.  Soc. 
for  Testing  Materials,   June,   1920.     Chem.    and 
Kng..  1920,  22,  1190—1191. 
Details  are  given  of  a  typical  basic  open-hearth 
melt  in  which  about  6000  tons  of  a  steel  assaying 
fa      C,  0-64   Mn.  n-77%  Cr,  0'35%   Mo,  and  0T2% 
Si  was  produced  with  an  average  yield  of  P.H       of 
that  calculated.     Annealing  the  oil-quenched  steel 
at  progressively  higher  temperatures  decreases  the 
ultimate  strength  and  elastic  limit,  which  are  close 
together,  and  increases  the  reduction  in  an 
elongation.    Quenching  from  2000°  F.  (about  1090° 
V.)  does  i  "t  impair  tin'  physical  propertied  oi 
the  characteristic  grain  growth  of  overheated  steel. 
Low  molybdenum  Mo  04,  Cr  09,  and  C  0\32%) 

has  a  martensitic  structure  which  reverts  to  fine 
short  pearlitie  filaments  when  the  steel  is  drawn  at 
900°— 1000°  F.  (480°— 540°  C.)  ;  the  ferrite  coalesces 
into  rounded  masses  at  1400°  F.  (760°  C),  at  which 
temperature  the  steel  is  well  annealed  and  works 
easily.  A  steel  containing  f/89  0,  l"06  Cr. 
0T7%  V,  and  087%  Mo  on  oil  quenching  from 
1600°  F.  (S70°  C.)  exhibits  a  pearlitie  structure 
which  remains  unchanged  unless  the  steel  is  drawn 


above     II""        I        •  .V,"  '     V.)     n  bell     it      i-     am. 

Thermal  studies  snow  that  beyond  800°  0.  ■  com- 
pound is  formed  in  the  austenjte  which,  on  cooling, 
\  i  I  point  u  it  li  prei  ipil  a- 
tion  of  Ke.C  and  at  500°  0.  breaks  up  into  ■  Mo  We 

(..nip. mini  which  further  diasooiates  and  eventually 

on  repeated  reheating?  gives  ■  solid  solution  ol 
molybdenum  in  the  iron.     Molybdenum  up  to   I 

■ -es    the    tensile    strell';tll    and    hat.lness    Of    east 

iron— A.  R   P. 

/ run-nickel  and  iron-cobalt  alloys;  Change,  of  length 

by  magnetisation  in  .       K.   Honda  and   K. 

Kido.  Sci.  Rep.  Tohoku  Imp.  I  niv.,  1920,  '■>. 
221— 232. 
I  in  change  in  length  of  annealed  rods  of  iron- 
nirkel  and  iron-cobalt  alloys  in  magnetic  fields  up 
to  a  maximum  of  600  gausses  was  measured  and  its 
relation  with  the  constituents  of  the  alloys  investi- 
gated. The  7l)  i.'n  alloy  shows  the  largest  mag- 
netic elongation  of  ferromagnetic  substances  vet  in- 
vestigated.—T.  H.  Bu. 

Magnetic  susceptibility;   Variation  of  during 

aUotropic   transformations  and   melting  of  some 
substances.    T.  Ishiwara.    Sci.  Rep.  Tohoku  Imp. 

1'iiiv.,  11)20,  9,  233—211. 

Thb  magnetic  susceptibility  of  five  weakly  mag- 
net isable  substances  (silver  bromide,  silver  chloride, 
sulphur,  zinc,  and  aluminium)  was  examined. 
Generally  the  susceptibility  is  constant  over  the 
range  of  temperatures  observed,  except  with  zinc, 
the  susceptibility  of  which  decreases  one-half  in  a 
range  of  600°  (14°— 611°  C).  A  change  of  suscep- 
tibility is  generally  found  to  accompany  a  change  of 
state,  but  in  the  case  of  silver  chloride  and  bromide 
such  a  discontinuity  was  not  observed  with  the 
modified  torsion  balance  apparatus  used.  (Cf. 
J.C.S.,  Oct.)— T.   H.   Bu. 

Copper-zinc  alloys;  MagnetisabUity  of .    R.  H. 

Weber.     Ann.  Physik,  1920,  62,  666—672. 

TBI  magnetic  susceptibility  of  the  copper-zinc 
series  was  determined  and  the  results  plotted 
against  the  percentage  of  copper  in  the  alloy.  The 
compound  CuZn„,  which  is  a  greyish-white  brittle 
alloy,  has  a  susceptibility  of  at  least  -S'SxlO"",  and 
is,  therefore,  with  the  exception  of  bismuth,  the 
most  diamagnetic  substance  60  far  known. 

—A.   R.   P. 

Copper;   Hate   of  dissolution  of  metallic  in 

aqueous  ammonia.        E.   Yamasaki.       Sci.    Rep. 
Tohoku  Imp.   Univ..  1920,  9,  169—220. 

A  more  detailed  account  of  work,  the  chief  results 
of  which  have  been  published  previously  (J  1911, 
207).     {Cf.  .I.C.S.,  Oct.)— T.  H.  Bu. 

Brasses;  Constitution  of  certain  tin-bearing  . 

\V.  Campbell.     Amer.  Soc.  For  Testing  .Materials, 
•Time,  1920.    Chem.  and  Met.  Eng.,  1920,  22,  1191. 

INVESTIGATION  of  the  effect  of  tin  on  the  structure 
and  properties  of  naval  brasses  containing  60 — 65% 
Cu  0-5— 1-5%  Sn,  0—05%  Fe,  0— P0%  Pb,  0"5%  Al, 
and  Zn  remainder  showed  that  the  amount  of  tin 
which  will  cause  the  alloy  to  change  from  the  ductile 
naval  brass"  type  to  tho  less  desirable  "gun- 
metal  "  type  is  inversely  proportional  to  the 
amount  of  copper  present,  decreasing  from  2%  Sn 
with  56-6     Cu  to  0-5%  Sn  with  67%  Cu.— A.  R.  P. 

Bronzes;  Composition  of  ancient  Eastern .    M. 

Chikashige.     Chem.  Soc.  Trans.,  1920,  117,  917— 

922. 
AnoTJKNT  Chinese  and  Korean  bronze  mirrors  are  of 
lour  types  according  to  their  surface  colours,  viz., 
white,  pale  yellow,  deep  yellow,  and  red.  The  per- 
eentages  of  tin  become  less  and  less  in  the  above 
order  and  correspond  with  the  chronological  period 
of  the  mirrors.     Tho  white  bronzes  contain  on  the 
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average  67%  Cu,  27%  Sn  and  6%  Pb.  The  alloy 
corresponds  with  the  6  phase  in  the  Cu— Sn  dia- 
gram, and  the  lead  lies  between  the  granules  of  the 
solid  solution  of  these  two  metals  and  acts  as  a 
cement.  Ancient  bronze  weapons  excavated  in 
China  and  Japan  contain  10 — 20%  Sn,  together 
with  4—8%  Sb  and  sometimes  appreciable  quanti- 
ties of  iron  and  nickel,  and  in  some  cases  even  lead 
up  to  8  or  9%  was  found.  Ancient  Chinese  coins 
generally  contain  less  tin  with  much  lead,  so  that 
some  of  them  can  scarcely  be  termed  bronze.  For 
instance,  coins  current  during  the  eighth  to  the 
sixth  centuries  B.C.  gave  on  analysis  the  following: 
figures:— Bell  money,  67"5%  Cu,  165%  Sn,  10'8% 
Pb  1-8%  Sb,  2-3%  As,  and  0"9%  Ni,  and  knife 
money  46"2%  Cu,  9'2%  Sn,  43"5%  Pb,  07%  Fe,  and 
03%  Ag.— G.  F.  M. 

Corrosion  [of  bronzes  and  brasses'];  Tests  for  re- 
lative   .      B.  Feuer.      Chem.  and  Met.  Eng., 

1920,  22,  1197—1198. 
The  action  of  dilute  solutions  of  salts  commonly 
found  in  water  on  brass  and  bronze  was  examined 
by  plotting  the  potential  fall  betweeen  the  surface 
of  the  metal  and  the  solution  in  which  it  is  im- 
mersed as  measured  by  the  aid  of  an  auxiliary 
calomel  electrode.  The  results  obtained  with  ten 
different  alloys  in  a  2V/10  solution  of  potassium 
nitrate  are  shown  in  a  graph  in  which  current 
values  are  plotted  against  the  logarithms  of  the 
potential  values.  The  results  check  those  obtained 
by  means  of  the  "  ferroxyl  "  indicator  (Walker  and 
others,  J.,  1907,  1051).— A.  R.  P. 

Zinc  alloys;  Pyrophoric  — —  and  their  utilisation. 
J.  Czochralski  and  E.  Lohrke.  Z.  Metallk., 
1920,  12,  145—149.  Chem.  Zentr.,  1920,  91,  TV., 
252.  (Cf.  Guertler,  J.,  1920,  67a.) 
Different  refining  methods  for  the  removal  of 
aluminium  from  these  alloys  (Zn  with  3%  Al  and 
6%  Cu)  are  discussed.  Melting  with  sodium  nitrate 
and  a  flux  (sodium  chloride  and  potassium  car- 
bonate) seems  practicable,  the  aluminium  being  re- 
duced to  traces.  In  experiments  made  with  per- 
chlorate  instead  of  nitrate,  with  addition  of  potas- 
sium carbonate  and  sodium  chloride,  even  more 
satisfactory  results  were  obtained.  By  mixing  with 
zinc  oxide  and  chloride  and  calcium  chloride  the 
aluminium  can  be  removed  fairly  satisfactorily,  but 
a  dense  fume  of  aluminium  chloride  is  formed 
which  tends  to  stop  up  the  flues. — T.  H.  Bu. 

Bearing  metals  containing  calcium.  Hart.  Metall. 
Techn.,  1920,  46,  73.  Chem.-Zeit.,  1920,  44,  Rep., 
220. 

Bearing  metal  containing  calcium  instead  of  tin 
has  a  yield  point  (2000  kg.  per  sq.  cm.)  2£  times  as 
high  as  that  of  the  tin  alloy,  a  m.p.  120°— 200°  C. 
higher  (370°  C),  and  a  Brmell  hardness  number 
of  35 — 45.  The  calcium  forms  a  compound  with 
the  lead  which  is  soluble  in  molten  lead,  and  which 
crystallises  out  on  cooling  in  a  similar  crystalline 
form  to  lead.  The  solid  alloy  consists  of  hard 
crystals  of  the  calcium-lead  compound  embedded  in 
a  softer  ground  mass  of  mixed  crystals  of  lead  and 
other  metals.  Clean  iron  crucibles  are  most  satis- 
factory for  melting  the  alloy,  and  the  charge  should 
be  poured  at  about  450° — 480°  C.  If  it  is  to  be 
used  in  layers  less  than  18  mm.  thick  the  metal  to 
which  the  coating  is  to  be  applied  should  be  first 
tinned,  then  heated  to  such  a  temperature  that  on 
pouring  the  alloy  the  tin  acts  as  a  solder  between 
the  metal  base  and  the  alloy. — A.  R.  P. 

Aluminium;  Electromotive  behaviour  of .  I.  A. 

Smits.     Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1920,  22,  876—881. 

The  valve  action  of  aluminium  in  the  conversion 


of  alternating  current  to  direct  current  is  explained 
as  follows.  On  anodic  polarisation  a  small  quan- 
tity of  oxygen  is  absorbed ;  this  maintains  the  sur- 
face layer  of  the  aluminium  in  a  state  of  internal 
strain  in  which  the  metal  layer  behaves  as  a  non- 
metal  and  has  a  high  resistance ;  a  film  of  oxide  may 
form  under  certain  circumstances  and  also  has  a 
high  resistance.  On  reversing  the  current  the 
oxygen  is  removed  by  the  liberated  hydrogen  and 
the  surface  of  the  metal  returns  to  its  internal 
equilibrium  and  becomes  thereby  a  good  conductor. 
There  is  no  oxide  film  on  ordinary  clean  aluminium. 
(Cf.  J.C.S.,  Oct.)— J.  F.  S. 

Alloys  of  iron-carbon  (steels),  copper-tin  (tin 
bronzes),  copper-zinc  (brasses),  and  copper- 
aluminium  (aluminium  bronzes);  Similarity  in 
micrographic     appearance     existing  at  different 

states  between  .        A.   Portevin.        Comptes 

rend.,  1920,  171,  350—353. 

The  author  has  obtained  photomicrographs  for 
copper-zinc  alloys  showing  first  the  eutectoid  re- 
solved during  cooling  and,  secondly,  the  martensitic 
state.  Thus  the  austenitic,  martensitic,  and  troo- 
stitic  states  and  the  two  aspects  of  the  eutectoid 
have  now  been  observed  for  steels,  brasses,  tin 
bronzes,  copper,  and  aluminium  bronzes. — W.  G. 

Thermoelectric  power  of  pure  metals.  H.  Pelabon. 
Ann.  Phys.,  1920,  13,  169—187. 

The  thermoelectric  power  of  pure  metals  varies  con- 
tinuously with  the  temperature,  there  being  no  dis- 
continuity at  the  m.p.  For  the  metals  in  the  liquid 
state  the  thermoelectric  power  is  a  linear  function 
of  the  temperature  in  the  case  of  lead,  tin,  and 
bismuth.  With  antimony  the  results  are  not  so 
regular. — W.  G. 

Molybdite:  its  occurrence}  detection,  and  deter- 
mination in  partly  oxidised  molybdenite  ores. 
J.  P.  Bonardi.  Chem.  and  Met.  Eng.,  1920,  23, 
205—206. 

Molybdite  (FejOj^MoOj^HjO),  which  commonly 
accompanies  molybdenite,  is  not  amenable  to  con- 
centration by  flotation ;  hence  serious  losses  of 
molybdenum  may  occur  when  using  this  method  of 
concentration  with  ores  containing  molybdite.  The 
presence  of  this  mineral  may  be  detected  by  leach- 
ing the  ore  with  a  boiling  10%  solution  of  ammonia, 
sodium  carbonate,  or  hydrochloric  acid.  The  solu- 
tion is  filtered,  after  having  been  made  ammoniacal 
if  acid  was  used,  the  filtrate  acidified  with  hydro- 
chloric acid,  and  thiocyanate  added,  followed  by 
zinc.  A  bright  cherry-red  colour,  which  i6  ex- 
tracted when  shaken  with  ether,  shows  the  presence 
of  molybdite.  To  determine  the  molybdenum 
present  in  the  oxidised  form  5 — 10  g.  of  finely 
ground  ore  is  extracted  as  above,  the  solution,  if 
alkaline,  acidified  with  hydrochloric  acid,  treated 
with  a  little  hydrogen  peroxide,  then  with  an  excess 
of  ammonia,  boiled,  and  filtered.  The  filtrate  is 
acidified  with  hydrochloric  acid,  5 — 10  g.  of  am- 
monium acetate  added,  and  the  liquid  titrated  with 
a  standard  solution  of  lead  acetate.  A  6light  excess 
of  the  acetate  is  eventually  added  and  the  precipi- 
tate filtered  off,  ignited,  and  weighed  as  lead  molyb- 
date.— A.  R.  P. 


Patents. 

Iron  or  steel;  Production  of  siliconised  .      J. 

Dechesne.     G.P.  305,106,  6.10.17. 

Silicates  and  basic  compounds  in  a  more  or  less 
finely  divided  condition,  together  with  carbon,  are 
introduced  into  the  metal  by  means  of  a  jet  of  fluid 
iron.  A  powerful  desulphurising  effect  is  also  pro- 
duced.—T.  H.  Bu. 
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Iron  artich  at  ion  of ■  for 

the  :iin,j  process.       Frankonia    \    <■ 

Abt.   fiir    MetaUiaierungsanlagen    \ 1.    Metall- 

atom  Qjm.b.H.    O.P.  L8.10.18. 

'I  in   .1 , ;  .  1.  red  wit  li  rust  and  heated  to  a 

temperature  of  at  leaal  100°  0.  to  remove  From  the 
sin  1.1. .  01 .  ludi  i  01  chemically  combined  gases,    By 
ooating  with  ru-t  me<  hanioal  scraping  to  roughen 
u  fat  e  is  rendered  onneoeaaai  i       I .  II .  Bu. 

I:  M.    Baer.      U.S.P.    1,343 

27.7  SO.     -\  1  ■  1  >I  .  20.1.19  and  9.2.20 

Fluid  metal  is  cooled  in  the  p  il  water  to 

render  it  porous,  then  subjected  to  a  continued 
hammering  in  tfau  preaenoe  of  a  liquid  fat  or  oil 
until  a  Duffy  or  Bocculenl  powder  results. 

—J.  W.  D. 


.     G.   1).  Van 

U.S. P.   1,348 


■  » t    of 

\     [ale  and  O.   G.    Maier. 

87.7  90.  Appl..  ».6.ia 
Manoambsi  ores  containing  small  quantities  of 
other  metalliferous  Bubstanoea,  the  sulphur  salts  of 
which  are  soluble  in  water  and  capable  of  acting  as 
sintering  agents,  are  suspended  in  water  and  sub- 
jected to  the  action  of  an  oxide  of  sulphur  capable 
of  converting  the  manganese  and  other  metalli- 
ferous substances  into  watcr-solublo  salts. 

—J.  W.  D. 

Tun  Process  of  reducing  .    D.    I. 

1    9  P.  1,348,356,  3.8.20.     Appl.,  3.5.19. 

QbotTNS  impure  tungsten  ores  are  treated  with 
carbon  at  a  temperature  below  the  fusing  point  to 
reduce  the  metallic  constituents,  then  the  reduced 
mass  1-  treated  with  acid  to  dissolve  the  metallic 
impurities,    the    insoluble   tungsten    compound 

rated,   and   the  impurities  are  recovered  from 
the  solution.— J.  W.  D. 

I '■  opt  r  and  its  alloys  and  (b) 

minium  ami  its  alloys.     A.  Strasscr.     U.S.P.  (a) 
1 ..( 18, 167  and  (b)  1,348,458,  3.8.20.    Appl.,  5  2  20 

A  copper  or  aluminium  cartridge  containing  a  phos- 
phorus compound  is  added  to  the  copper  or  alu- 
minium respectively,  heated  above  their  uniting 
point,  to  convert  the  impurities  into  phosphorus 
pounds,  and  when  the  metal  has  reached  a 
hither  temperature  a  second  cartridge  is  added 
containing  an  alkaline-earth  metal.  The  phos- 
phorus compounds  burn  at  the  expense  of  the  latter, 
and  the  oxides,  being  insoluble,  float  on  the  top  of 
the  metal.— D.  W. 

Copp-        I'       eti  of  and  furnace  for  refining  . 

P.  L.  Anti-ell.     r.S. P.  1,348,470,  3.8.20.    Appl., 
6.6.13. 

Coppkr  "  forms  "  are  fed  continuously  into  the 
melting  zone  of  a  furnace,  where  thej  are  melted 
separately  and  individually,  alter  having  been  pre- 
heated and  roasted  during  feeding  by  a  current  of 
products  of  combustion  passing  from  the  furnace. 

—J.  \V.  D. 

'  0/ from  slags  and  1  • 

rmann  A  Plus.  G.P.  309,160,  12.6.17. 
Tin  slag  el  .  containing  copper  is  added  as  a  Mux 
to  the  charge  of  a  coke-gas  producer  from  which 
fluid  slag  is  withdrawn.  The  last  trace-  oi  copper 
cuiiipiiui.d-  1  i  educed  and  tho  copper  ohtaiii<  d  in 
fluid  form.— T.  H.  Bu. 

Copper-coat  ft  Won  and  other  metals;  Process  for 

sepa  /"  1   from  .     Hirsch,  Kupfer- 

iind   Messingwerke  A.-G.,  and  L.  von  Qrotthus. 
G.P.  321,525,  L5.ll.18 

Tiik  material  is  packed  in  layers  in  calcium  sulphide 
contained  111  iron  boxes  and  heated  at  a  high  tem- 


liproua  sulphide  formed  is 
easily  detached  from  the  metal.    T,  II.  Bu, 

Smelting-fu  li.   G.   \\  Assi     to   fnde- 

pendent   Mines  Smelting  Co.     U.S.P.    1,348,525, 
3.8.20.     Appl.,  19.6.18. 

Tin  furnac  of  an  upper  charging  chamber 

and  a  lower  combustion  chamber  with  a  horizontal 

hearth  interposed   hetween.     This  hearth  consists  of 

an  annular,  transversely-curved,  charge-support- 
ing metal  Burface  Forming  a  hearth  wall  with  a 
s  inner  /.one  tangential  to  a  line  which  coin- 
cides  with  the  normal  angle  of  repose  of  tho 
materia]  on  the  hearth.-  J .  W.  D. 

Metal  alloy  of  great  hardness  for  tools,  especially 
drawing  dies.  (',•■<.  Fttr  Wolframindustrie  m.b.H 
G.P.  320,996,  3.4.18.  Add...  to  .510,011  (J..  1920, 
80  a). 

\  uuli  proportion  of  chromium  (as  ferrochrome) 
1-  introduced  into  the  alloy  of  the  principal  patent. 
An  alloy  For  borers  contains  W,  Fe,  Cr,  Ti,  Cu.  and 

Ce      T.  II.  Bu. 


!■  Manufacture  of  — 
U.S.P.  1,847,741,  27.7  20. 
newed  27.5.20. 


R.    A.    Hadfield. 
Appl.,  10.8.17.     Re- 


Si se  K.P.  127,302  of  1917;  J.,  1919,  503  a. 

Furnace  for  heating  metal  articles  and  the  like. 
\V.  H.  Southorne.  U.S.P.  1,847,719,  27.7.20. 
Appl.,  27.12.18. 

Bra  E.P.  119,787  of  1918;  J.,  1918,  739  a. 

Uliixt-fin  ('.  Stein,  Assr.  to  C.  If.  Stein  et 

Cie.     U.8.P.   1,347,796,  27.7.20.     Appl.,   is. 5. 17. 
Si     E.P.  114,833  of  1017:  J.,  1918,  272a. 

Furnace  for  tinning  and  like  operations.  A. 
Harper.  Sons,  and  Bean,  Ltd.,  and  T.  M.  Conrov. 
E.P.  148,727,  16.3.20. 

Furnaces;  1  Water-cooled  inlets  of]  ore  reducing  and 

refining .    H.  L.  Charles.    U.S.P.  1,348,161, 

3.8.20.     Appl.,  6.11.17. 

Electroplating  apparatus.  W.  Dietzel.  U.S.P. 
1,349,549,  10.8.20.     Appl.,  18.2.19. 

PtcJWe  liquor.     U.S.P.  1,348,462.    See  VII. 


XI.-ELECTRO-CHEMISTRY. 

Sulphate  of  manganese  peroxide.    Nakao.  See  VII. 

Electromotive  behaviour  of  aluminium.    Smits.  See 
X. 

Thermo-electric  power.     Pelabon.     See  X. 

Patents. 

[Electric]  furnace-regulator  system.  E.  M.  Bouton, 
\  r.  to  Westinghouse  Electrii  :md  Manufactur- 
ing Co.     U.S.P.  1,349,361,  10.8.20.   Appl.,  9.4.19. 

/•;/. -(/cie  furnaces-  Control  system  for .     O.  A. 

Colby,  Assr.  to  Westinghouse  Electric  and  Manu- 
facturing Co.  U.S.P.  1,349,363,  10.8.20.  Appl., 
15.2.19. 

Electric  furnaces;  Control  system  for .     E.  A. 

Bester,  Assr  t"  Westinghouse  Electric  and 
Manufacturing  Co.  U.S.P.  1,349,379,  10.8.20. 
Appl.,  30.10.18. 

Electrical  purification.     G.P      L8,89i       See  I. 

Eli  ■!,  ical  purification  of  gases.  G.P.  322,188.  Seel. 

Insulating  coverings      G.P.  315,700.     See  XIII. 
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XII.— FATS;    OILS;   WAXES. 

Stearine  industry;  Practical  methods  vsed  in  the 


Knor. 
164,  192,  261. 


Seifensied.-Zeit.,  1920,  47,  105, 
Chem.-Zeit.,  1920,  44,  Rep.,  215. 


Oils  and  fats  for  use  in  the  stearine  industry  are 
stored  in  well-ventilated  buildings  with  blue  glass 
windows.  They  are  purified  by  washing  with 
sulphuric  acid  (sp.  gr.  1T6)  and  deodorised  by  blow- 
ing with  compressed  air  after  heating  in  va'cuo  at 
115°  C.  The  fat  is  thoroughly  washed,  heated  at 
105°  C.  to  remove  water,  and  then  hydrolysed  in  an 
autoclave  by  means  of  steam  at  11 — 12  atm.,  in  the 
presence  of*  3%  of  lime,  1 — T5%  magnesia,  1%  of 
zinc  oxide,  or  0'5%  of  zinc  dust,  preferably  a  mix- 
ture of  0-5%  ZnO  and  05%  Zn.  For  "  black  "  fats 
magnesia  is  the  best  and  zinc  dust  for  fats  which 
are  not  to  be  distilled.  Fish  fats  and  vegetable 
tallows  require  the  addition  of  more  of  the  hydro- 
lytic  agents  and  a  higher  pressure.  After  com- 
pletion of  the  hydrolysis  (8 — 10  hrs.)  the  steam 
valve  is  opened  and  the  mixture  allowed  to  stand  for 
2  hrs.  for  the  glycerin  water  to  separate,  and  the 
two  layers  are  then  expelled  from  the  autoclave. 
The  soap  present  is  decomposed  by  running  the 
fatty  acids  into  boiling  sulphuric  acid  (sp.  gr.  1T6V 
The  glvcerin  water  has  normallv  a  sp.  gr.  up  to 
10325.— C.  A.  M. 

Tristearin ;  Anomalies  in  the  solidification  point  of 

.     B.  H.  Xicolet.     J.  Ind.  Eng.  Chem.,  1920, 

12,  741—743. 
Tristearin  apparently  exists  in  two  modifications 
melting  respectively  at  about  71'6° — 72"2°  C.  and 
55°  C.  Notwithstanding  the  rapidity  with  which  the 
unstable  form  is  converted  into  the  stable  form  of 
higher  m.  pt.  when  heated,  the  solidif.  pt.  usually 
given  for  tristearin  is  about  56°  C  i.e..  that  of  the 
unstable  form.  By  "seeding"  liquid  tristearin 
with  the  stable  modification  above  60°  C.  solidifica- 
tion takes  place  without  the  formation  of  the  un- 
stable modification,  but  the  latter  always  appears 
to  be  formed  when  the  "  seeding  "  with  the  stable 
modification  is  effected  below  56°  C.  A  necessary 
condition  for  the  phenomenon  of  double  solidif.  pt. 
is  that  the  solidification  of  the  unstable  form  shall 
raise  the  temperature  sufficiently  to  reach  the  tem- 
perature of  transition  to  the  stable  form.  Analo- 
gous results  were  obtained  with  completely  hydro- 
genated  soya  bean  oil,  but  not  with  hydrogenated 
linseed  oil  and  cottonseed  oil.     (Cf.  J.C.S..  Oct.) 

— C.  A.  M. 

Sulphonatrd    oils;    Determination   of   sulphate    in 

.     E.  J.   Kern.     J.  Ind.  Eng.  Chem.,  1920, 

12,  785. 
Tncombined  sulphate  in  sulphonated  oils  may  be 
determined  by  shaking  20 — 40  g.  of  the  oil  with 
100  c.c.  of  10%  monosodium  phosphate  solution, 
filtering  the  aqueous  extract,  acidifying  50  c.c.  of 
the  filtrate,  and  precipitating  the  sulphuric  acid 
with  barium  chloride.  The  extraction  is  as  com- 
plete as  after  3  extractions  with  brine  and  ether. 
The  method  may  also  be  used  for  the  separation  of 
the  total  sulphate  after  decomposing  the  sul- 
phonated oil  by  boiling  with  hydrochloric  acid.  A 
preferable  method  is  to  evaporate  the  oil  with 
sodium  carbonate,  ignite  and  fuse  the  residue,  boil 
the  solution  of  the  fused  mass  with  sodium  peroxide, 
and  precipitate  the  sulphuric  acid  from  the  acidified 
liquid.— C.  A.  M. 

Polenske   and   Beichert-Meissl    values;    Effect,     of 

fi,  smre  on  the .     A".  H.  Kirkham.    Analyst 

1920,  45,  293—297.  '     ' 

The  Polenske  value  of  a  fat  is  a  function  of  the 
pressure,  and  unless  values  are  corrected  to  normal 
pressure  they  may  be  untrustworthv.  For  in- 
stance, a  Polenske  value  of  268  at  760  mm.  falls  to 
2'06  when  the  determination  is  made  at  a  pressure 


of  627  mm.  For  butter  fat  the  relationship  be- 
tween pressure  and  the  Polenske  value  is  shown  by 
the  formula,  Y  =  v(P -k) /(p-K)  where  P  =  pressure 
at  which  the  Polenske  value  is  I";  p  =  pressure  at 
which  the  Polenske  value  is  r,  and  JE  =  a  constant, 
or  pressure  at  which  the  Polenske  value  is  zero,  in 
this  case  45  mm.  Therefore  the  value  corrected  to 
normal  pressure  is 

observed  Polenske  x  ( 760  -  45) 
(barometric  pressure -45). 
The  Reiehert-Meissl  value  is  a  logarithmic  function 
of  the  pressure,  and  the  errors  introduced  by  ordin- 
ary variations  in  the  atmospheric  pressure  are  quite 
small.— W.  P.  S. 

Patents. 

Oil  presses;  Press-plate  for  cotton-seed  and  other 

.       N.  B.  Henry,  Assr.  to  The  Murrav  Co. 

U.S.P.  1,348,004,  27'.7.20.    Appl.,  9.9.19. 

Oil-press.    M.  B.  Green.    U.S.P.  1,348.870,  10.8.20. 
Appl.,  6.3.20. 

XIII.-PAINTS  ;   PIGMENTS  ;    VARNISHES ; 
RESINS. 

Paints;  Instrument  for  measuring  the  hiding  power 

of  .     R.  L.  Hallett.     Amer.  Soc.  for  Testing 

Materials,  June,  1920.       Chem.  and  Met.  Eng., 
1920,  22,  1192. 

The  instrument  consists  of  a  long  microscope  tube 
with  a  plane  ground  glass  objective  and  a  small  hole 
in  place  of  the  eye-piece.  If  a  card  having  a  con- 
trasting stripe  painted  on  it  is  placed  under  the 
objective  and  gradually  withdrawn  vertically,  the 
distauce  at  which  the  field,  by  diffusion,  appears 
uniformly  illuminated  is  proportional  to  the  con- 
trast existing  on  the  card.  The  objective  is  pre 
pared  by  polishing  back  an  overground  piece  of 
plane  glass  until  a  white  card  with  a  black  stripe 
becomes  merged  under  view  at  a  distance  of  about 
15  cm.  The  instrument  is  calibrated  by  viewing 
various  greys  from  pure  white  to  dark  black,  each 
shade  having  previously  been  analysed  for  whit 
and  black  by  a  Howland  colour  photometer.  A  log- 
arithmic curve  is  then  constructed  with  objective 
distances  as  ordinates  and  per  cent,  hiding  power  as 
abscissae. — A.  R.  P. 

Shellac,   shellac   varnish,   and  lacquer;   Eapid  ex- 
amination of .    T.  L.  Crosslev.    J.  Ind.  Eng. 

Chem.,  1920,  12,  778—781. 

Three  samples  of  shellac  of  different  grades  con- 
tained 28' 7 — 3T8%  (av.  30T%)  of  constituents  solu- 
ble in  ether,  and  70'0 — 70'2%  insoluble,  the  discrep- 
ancy being  attributed  to  oxidation.  A  sample  of 
stick-lac  contained  :  — Woody  matter,  fibre,  etc., 
85;  gums  insol.  in  ether,  70'7;  and  gums  sol.  in 
ether,  25"0%.  Assuming  shellac  to  contain  70% 
insol.  in  ether,  four  samples  of  shellac  rosin  varnish, 
specified  to  contain  75%  shellac,  were  found  to  con- 
tain from  40  to  77%,  and  these  results  were  subse- 
quently confirmed.  From  5  to  7  g.  of  varnish  is 
stirred  with  50 — 60  c.c.  of  ether,  the  solution  de- 
canted through  a  filter,  and  the  insoluble  residue 
washed  with  successive  portions  of  ether  (20  c.c.) 
until  colourless,  dried  on  the  water  bath,  and  finally 
at  110°— 120°  C,  and  weighed.  Any  deposit  form- 
ing in  the  filtrate  is  separated,  washed,  dried,  and 
added  to  the  insoluble  residue,  the  clear  solu- 
tion is  evaporated  and  the  residue  dried  and 
weighed  as  above.  The  total  gums  are  obtained  by 
evaporating  5 — 10  g.  of  the  varnish.  In  testing 
shellac  gum  the  sample  is  ground  to  pass  a  30-mesh 
sieve,  and  1  g.  moistened  with  5  c.c.  of  alcohol 
before  the  treatment  with  ether.  In  the  case  of 
varnishes  containing  linseed  oil  care  must  be  taken 
j  to  prevent  oxidation  of  the  oil  during  the  evapora- 
tion of  the  alcohol. — C.  A.  M. 
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Pat  i 

Tilaniu\  -  and  process  /«r  f/ic 

'  tame.  V    M    I  ioldsi  hmidt.  Assr 

l      ■    i        L/fl  [J.8.P.    1,348,129,  27.7  20. 
Appl.,  L2.10.17. 

v  complex  pigment  contains  ■  cryptocrystalline 
titanium  oxide,  prepared  bj  heating  the  oxi.lv  until 
particles  exhibit  a  crystalline  interior  Btrui  ture 
!  a  ~n ili  exterior  surface,  mixed  with  a  pig- 
ment-forming compound  of  another  element  hav- 
ing a  different  refractive  index.     I.    A.  C. 

I'll  of   a containing    tine 

nil,    and    tine    oxy chloride.      K 
u  itherich     G.P.  313,031,  34.5.17. 

Zi-  is  ground  with  70  pts.  of  lin- 

I  oil,  and  50  pis.  of  chemically  pure  20      hydro- 
chloric acid  is  added  to  the  mixture.     The  paini 
hours  giving  a  hard  and  durable  sur- 
which  does  not  peel. — L.  A.  C. 

itnui  mat,  rial  composed  of  oil  or  varnish 
i  insulating  covering  ■■< 

conductors,'  Production  of .  F.  Bin 

G  P     115,700,  27  10.16. 

DavrNG  of  the  impregnating  material  due  to  oxida- 
.  of  the  "il  or  varnish  is  prevented  bj   thi   addi- 
tion of  a  redui  nig  agent  such  as  zinc  dust  at  ordin- 
ary temperature.— J.  S.  (;.  T. 

1      ;     ■  sins  from  the  manufacture  of  I  t're- 

ition  of  pale,  readily-drying  oils  from  . 

J.  Schiimmer.    G.P.  320,255,  7.5.18. 

A'  m  resins  from  the  manufacture  of  benzene  are 
distilled  in  vacuo,  the  sulphurous  acid  fumes  being 
ivered  and  converted  into  sulphuric  acid. 

— C.  A.  M. 

rial;  Production  of  a from  wood 

tar.    J.  D.  Riech  1  A.-G.    G.P.  320,620,  11.7.18. 

■i  t.ir  is  heated  and  agitated  in  the  presence 
of  a  liquid,  gaseous,  or  nascent  halogen,  with  or 
without  the  addition  of  a  catalyst,  until  a  cooled 
sample  solidities  to  a  brittle  resinous  mass.  The 
product  is  as  brittle  as  shellac,  and  dissolves  in 
alcohol,  giving  a  rapidly  drying  varnish. — L.  A.  C. 

nishes  ami  paint   media;  Preparation  of  dnti- 

onil    preservative    .      ('hem.     Fahr. 

FWrsheim  H.  Noerdlinger.  G.P.  320,656,  16.4.16. 
Tab  from  coniferous  woods  is  freed  from  eonstitu- 
boiling  below  200°  C.  by  distillation,  which 
may  1h  carried  out  in  a  current  of  air  or  steam 
under  reduced  pressure,  and  the  residue  is 
hardened  or  converted  into  driers  by  any  suitable 
method  and  dissolved  in  a  varnish  solvent. 

— C.  A.  M. 

Manufacture  of  floor-covering  as  sub- 
stitute for  .       J.  H.  P.  Ligtermk.       I    S.I'. 

1,348,571,  :i.s.20.     Appl.,  23.11.18. 

P    133,484  of  1918;  J.,  1919,  916*. 

r  3.P.  1  :'.  17. 927  B.    See  X. 


XIV.    INDIA-RUBBER;   GUTTA-PERCHA. 

Rubber  mit  J.   Scott.     Indiarubbcr  J., 

1920,  60,  -HO-  112. 

\ii.\msmi   rubbers,  particularly  the  purer   more 

grades,  when  exposed  to  moist  air  are  liable 

lopment  of  growths  of  the  micro-fungus, 

porouteum  ;   to   tie-   naked  eye 

the  grow  ih  often   resembles  dust,  hut   tie-  fungus 

thread-    penetrate    the    surface    rubber    and    may 

ntegration ;    rubber   injured    in   this   way 

wrinkles  in  a  curious  manner  and  may  become  verv 

1).  Y.  T. 


XV.-LEATHER;  BONE;  HORN;  GLUE. 

Chrome  tanning;  Single  bath  .   Y.  Grilichi       /. 

Elektrot  hem..  1920,  -'•;,  342 

1  in.  experiments  were  pe m.  ,|  by  rotating  pieces 

o!  .alt  skin  in  the  requisite  Solution  during  21  In-. 
■"  th ■dinarj  temperature  With  chromium  sul- 
phate solutions  oi  differing  acidity,  thai  com- 
ponent which  i-  in  exoeaa  in  the  solution  is  n 

i  bed  at  the  i  omm<  acemenl  of  tanning ; 
in  concentrated  violet  solutions  the  more  basic,  tn 

more  dilute  solutions  the  more  a,  idle  i  omponenl    is 

I.   whilst  m  gri  :  idic 

substani  e  is  absorbi  <I  than  in  1 1  lutions. 

i     -in  Feebly  basii     olul  ton  -  a  m u  id  ii    poi  tion 

is  initially  absorbed,  whilst  strongly  basic  -nlii 
yield  a  basic  component.     As  soi  e  -km   is 

saturated  with  one  component  it  commences  the 
mm,     i  roni  ly  to  ibsoi  b  the  other.    Apparently  the 

-kill    does    not    in    general    possess    the    ability   ol 

sorbing  both  com] nts  equally;  only  in  stron 

basic  solutions  are  the  variations  in  acidity  com- 
paratively slight  It  during  the  firsl  hours  the 
absorbed  salt  is  more  acidic  than  that  contained  in 

to ■iginol  solution,  the  total  salt  absorbed  is  also 

re  ai  idio  than  the  solution  and  i  onversely.  When 
washed,  the  leather  appears  to  retain  the  chromium 
component  much  more  firmly  than  the  acidic  por- 
tion. Tanning  can  be  effected  by  either  green  or 
violet  chromium  solutions,  but  although  the  rate  of 
absorption  of  chromium  oxide  and  the  amount  of 
oxide  absorbed  are  approximately  the  same  from 
either  solution,  a  much  greater  amount  of  acid  is 
abs,,,-bed  from  the  green  solution  corresponding 
thus  to  the  higher  degree  of  hydrolysis       ||     \v. 

Patents. 
Bating   hides;   Processes  based   on    '■'•    action   of 

enzymes  for  and  baths,   mixtures,  and  the 

like  for  use  tAeretn.  F.  Etampichini  &  Co. 
E.P.  124,718,  24.2.19.  Conv.,  23.3.18. 
Animal  glands  containing  one  or  more  enzymes 
suitable  for  emulsifying  fats  or  peptonizing 
albuminoid  substances  are  mixed  with  rock  salt. 
the  mixture  triturated,  dried  at  about  40  C.  and 
then  added  to  a  solution  of  salicylic  aeid  (0"5 — 1  per 
1000),  phenol,  bcnzonaphthol,  arsenious  anhydride, 
or  other  antiseptic  substance  which  does  not  damage 
the  tissue  of  the  hide,  or  hinder  the  action  of  the 
enzymes  but  prevents  fermentative  or  foreign  bio- 
chemical action.  A  substance  adapted  to  eliminate 
the  insoluble  calcium  -alts  in  the  bnle  is  also  added 
to   the  solution,   which  can   be   used    for  bating. 

— D.    W. 

Waste  liquors  of  tin-  hide-treating  ml;   "Recovery 

■•I  proteids  from  .    C.  L.  Pick,  Ass,-,  to  The 

Dorr  Co.     U.S.P.  t»l,347,822  and  <n,  1,347,823, 
27.7.20     Appl.,  20.7.18  and  6.1.20. 

Tin:  liquors  are  separated  into  lime  sludge  and  an 
effluent,  the  proteids  in  which  are  precipitated  by 
mixing  them  with  the  effluent  from  waste  tanning 
lupiors.  The  proteid  sludge  is  heated  with  m 
sodium  hydroxide  or  (n)  lime  sludge,  dried  and  used 
as  a  fertiliser. — D.  W. 

Leather;  Preparation  of  a  substitute  for  sole 

Von  Il.ynitz.    G.P.  320,629,  7.11  17 

Bast    bark    of    birch    is    saturated    with    a    solution 

which  lills  tin-  pores  ami  n -riders  it  waterproof  with- 
out affecting  its  flexibility.  Suitable  solutions  are 
glue  which  has  be.-n  treated  with  potassium 
eliminate  or  gallotannic  ai  id,  or  viscose  or  acetyl- 
c  ellulose  solution. — C.  A.  M. 

Casein  solution  ■  Stable and  process  of  making 

same.  H    V.  Dunham.  U.S.p.  1,347,845,  27.7.20 
Appl.,  2-5.3. 19. 

Boric  acid  is  dissolved  in  hydrofluoric  acid  solu- 

d2 
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tion,  alkali  added  to  form  the  salt,  then  casein 
added,  and  the  whole  agitated  and  heated. — D.  W. 

Skin-like   [algin]   compounds;  Method  of  forming 

shaped    articles  from   precipitated   .       C.    E. 

Swett,    Assr.    to    A.    D.    Little,    Inc.       U.S. P. 
L,348,459,  3.8.20.    Appl.,  27.3.19. 

A  pokovs  form  is  wetted  with  an  aqueous  solution 
which  will  precipitate  an  algin  compound  from  an 
alkaline  solution  of  an  alginate,  then  a  solution  of 
alkaline  alginate  is  applied  to  the  wetted  form, 
and  subsequently  the  algiu  compound  is  removed 
from  the  form. — D.  W. 

Tanning.       C.  V.  Greenwood.       U.S. P.  1.349,150, 
10.8.20.    Appl.,  28.7.15. 

See  E.P.  7635  of  1915;  J.,  1916,  748. 

Hides  in,,!  skins;  Machine  for  treating  .       D. 

Mercier.  U.S.P.  1,347,866, 27.7.20.  Appl. ,30.12.19. 

Basic  sulphate  of  chrome.    E.P.  148,615.    See  VII. 


XVI.-S0ILS ;  FERTILISERS. 

Reaction   of  the   soil;  Examination   of   the  factors 

which  determine  the .     I.    Determination  of 

flu-  acid  or  basic  properties  of  a  soil.     II.     Re- 
action of  liquids  ichich  are  saturated  icith  calcium 
carbonate.       N.   Bjerrum  and  J.   K.  Gjaldbaek. 
Kong.  Vet.-  og  Landbohbiskole  Aarskrift.   1919, 
48—91.     Chem.  Zentr.,  1920,  91,  TV.,  125. 
The  reaction  of  a  soil  is  represented  best   by  the 
hydrogen  ion  concentration,  determined  in  the  soil 
solution  or  in  a  soil  extract  prepared  in  a  definite 
manner.      It    is   best   to   determine   the   amount    of 
acids  or  bases  which  must  be  added  to  the  soil  to 
maintain  a  definite  reaction.     A  series  of  such  re- 
sults  can   be   obtained  by   means   of   electrometric 
titration,  and  can  be  plotted  as  a  titration  curve. 
From   the   law   of   mass    action    it   follows   that   the 
hydrogen  ion  concentration  in   a  liquid  saturated 
with  calcium  carbonate  is  expressed  by  the  relation 
between    the    calcium    ion    concentration    and    the 
carbon   dioxide   pressure,   thus: 

CH  =  K-v'Cc'a.v'i)co 
By  electrometric  measurements  the  value  of  log  K 
at  18°  C.  was  determined  to  be  -52.  Although  a 
soil  may  contain  calcium  carbonate,  it  may  still 
react  acid.  The  more  carbon  dioxide  there  is  in 
the  soil-air  and  the  more  lime  there  is  in  the  soil 
solution,  the  more  acid  will  be  the  reaction  of  the 
soil.— J.  H.  J. 

Chemosynthesis  at  denitrification  with  sulphur  as 
a  .son,,,-  of  energy.  M.  W.  Beijeriuck.  Proc.  K. 
Akad.  YVetensch.  Amsterdam,  1920,  22,  899 — 908. 
Some  of  the  common  denitrifying  bacteria  such  as 
B.  driii! i  ifii , ins  and  B.  Stutzeri  may  occur  in  two 
physiologically  different  modifications,  which  are 
hereditarily  constant  when  their  feeding  condi- 
tions remain  constant.  The  autotropic  form  is 
adapted  to  an  inorganic  medium  (sulphur  or 
thiosulphate-chalk-nitrate)  and  shows  chemosyn- 
thesis; the  heterotropic  form  requires  organic  food. 
They  may  be  compared  with  the  oligotropic  and  the 
polytropic  conditions  of  the  nitrifying  organisms. 
Intermediate  forms  are  known,  and  autotropy  mav 
be  gradually  lost,  but  the  heterotropic  form  pre- 
serves die  power  of  denitrification  with  organic 
food.  The  organisms  which  produce  nitrites  from 
ammonium  salts  are  also  related  to  hereditary 
modifications  with  the  character  of  saprophytes, 
living  on  organic  food  and  unable  to  oxidise"  am- 
monium salts. — J.  F.  S. 


Plants;     Absorption     and     assimilation     of     food 

materials  by .    E.  Reinau.    Z.  Elektrochem., 

1920,   26,   329—342. 

Corresponding  with  the  recent  theory  of  the 
assimilation  of  carbon  dioxide  by  plants,  a  similar 
hypothesis  is  proposed  for  other  elementary  food 
materials,  and  conclusions  are  drawn  therefrom 
for  the  complete  metabolism  of  plants.  The  in- 
dividual character  of  each  metabolic  process  and 
the  interlocking  of  the  various  processes  and  their 
effect  on  manuring  are  considered.  (('/•  J.C.S., 
Sept.)— H.  W. 

Capper  spray  liquids.  Villedieu  and  Villedieu. 
See  XIXb. 

Patents. 

Fertiliser   from    city    and    like    waste;    Method   of 

making   C.    W.    Rice,    Assr.    to    Chemo- 

Mechanical    Water    Improvement    Co.       U.S. P. 
1.34S.320,  3.8.20.    Appl.,  30.9.15. 

The  method  consiss  in  adding  "  muck."  the  pro 
duct  of  the  process,  to  raw  sewage  preparatory  to 
its  treatment. — W.  P.  S. 

Phosphatic  fertiliser  and  art  of  manufacturing  the 
same.  C.  C.  James.  U.S.P.  1,348,495,  3.8.20. 
Appl.,  28.5.17. 

A  powdered  phosphatic  fertiliser  in  which  the 
phosphoric  acid  is  present  chieflv  as  dicalciuu 
phosphate.— W.  P.  S. 

Fungicide,  insecticide,  and  soil  steriliser;  Method 
of  manufacturing  a  preparation  for  application 

in  the  soil  or  plant  life  for  use  as  a  .     A.  E. 

Hawker,  and  Hawker  and  Botwood,  Ltd.     E.P. 
146,678,  16.5.19. 

Limestone,  chalk,  or  gypsum  is  dried,  powdered, 
and  mixed  with  about  12%  of  its  weight  of  liquid 
tar;  other  substances,  such  as  salt,  calcium 
carbide,  naphthalene,  borax,  camphor,  formalde- 
hyde, or  carbolic  acid  mav  also  be  added  in  quantity 
up  to  20 c:.— W.  P.  S. 

Fungicides  for  treating  seeds.  Chem.  Fabr.  L. 
Meyer.     G.P.  320,919,  23.4.18. 

Admixture  of  volatile  liquids  or  siccatives  with  the 
usual  fungicides  increases  the  activity  of  the  same 
without  injuring  the  germinating  power  of  the 
seeds.  Suitable  mixtures  are  tar,  anthracene  oil, 
pyridine  bases,  aniline,  or  pyrrole  with  benzene 
hydrocarbons  or  with  alcohol;  tar,  or  a  mixture  of 
tar  oil,  tar,  and  oil  of  turpentine  with  siccatives; 
oleic  or  resinic  acid  salts  with  benzene  or  alcohol; 
formaldehyde,  copper  sulphate,  mercuric  chloride 
or  potassium  hvdroxvquinolinate  with  alcohol. 

— L.  A.  C. 

yitrifier,  fertiliser,   and  insecticide;  Product  serwj 

in. i    as .      G.   Trtiffaut.      U.S.P.    1.347. 793, 

27.7.20.     Appl..  7.2.18. 

See  E.P.  120,288  of  1917;  J.,  1919,  24  a. 

Proteids  from  nnste  liquors.  U.S.P.  l,347,822-3s 
See  XV. 


XVII.-SUGARS  ;  STARCHES;  GUMS. 

Sucrose:  Double  polarisation    method  for  the  esti- 

mation  of    ;  and  the  evaluation  of  the  Clergct 

divisor.     R.   F.   Jackson   and  C.  L.  Gillis.     Sci. 
Paper,  Xo.  375,  Bureau  of  Standards,  126 — 194. 

The  rate  of  decomposition  of  invert  sugar  in  the 
presence  of  5  c.c.  of  38'8  hydrochloric  acid  at 
different  temperatures  is  indicated  by  the  following 
decrease  of  rotation  (in  degrees  on  sugar  scale)  per 
nun.:    80°  C,  0-167;   70c    0'056;  60°,  00132;  and 
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60°,  0*0034.    Under  the  conditiona  ol  the  BerafeW 

erecedure    (<•/.    J.,    1920,    379*),    the    maximum 
■ivo-rot.it  ion  ia  reached  in  a  t « > t ;i  1  time  of  5j  nun., 
and  daring  the  remaining  period  oi  heating 

_■  t.>   (J   min.)  decomposition  oi  the   Isevulose 
t,,  such  ai  to  l  •  ml'  r  repi  oducibility 

:    operators  difficult    if   not    impossible, 
(jbnstant  results  are  obtainable  when  bydrolyaia  ia 
1  out  at  60    C.  during  a  total  period  of  9  nun.. 
the  same  amount  of  hydrochloric  acid,  pre- 
ferably diluted  «nli  an  equal  volume  of  water  pre- 

ddition.     On  determining  t ! i «. •  divi 
required  Mr   the  calculation  of   the  Buoroee         in 
!  inula :    100  I'    P   d,  in  which  /'  and  /"  are 
the  (I not  and  inii'it  polarisations  p  ly,  the 

value  133*25  for  a  concentration  of  IS  g.  ol  inverted 
i     was  established.    That  this  value 
ct,  and  that  Herafeld'a  fai  tor  is  in- 

to was  confirmed  by  inverting  with  invertaae 
.uul  adding  the  usual  amount  of  hydrochloric  acid 
making  the  solution  up  bo  100  c  c.    To  avoid 
error   due   to   tli«'   presence   of    invert    Bugar,    the 
rotation  oi  which  in  ilio  Btrongly  acid  solution  used 
tor  inversion   is  different   to  that   of  the  approzi- 
neutral  solution  used  for  the  dire-  t  reading, 
proposed  in  the  case  of  cane  products  having 
a  high  com. in  of  reducing  sugars  to  add  to  the 
li<iuitl  used  ior  the  direct  reading  2:tl">  g.  ol  sodium 
chloride,  which  produi  ipon  invert 

rogar   as    In  .  ..  .    of   tii'l    .V   hydrochloric   acid   (i.e., 

■i  38  3      a-  id  diluted  with  an  equal 
of  water).     Another  source  ot  error  is  the  presence 
of    amino    compounds,    the    rotation    of    which    is 
strongly  influenced  by  the  presence  of  hydrochloric 
This  is  avoided  by  neutralising  the  inverted 
solution  with  sodium  hydroxide  or  ammonia  before 
completing  to  volume,  prefi  rahly  with  ammonia,  as 
-  without  influence  on  the  Isevulose. 
sucrose  instead  of  being  1 1 h t  b 
100— 0'2'iom   in   preeeni  a  of   sodium  i  hloride,  and 
100 — 0'169l**l  in   that  of   ammonium  chloride;   while 
act  on  the  invert  polarisation  is  shown  by  the 
12*00     0*540l7l     lor    sodium    chloride,    and 
—3200     0*563m   for  ammonium  chloride,   in   which 
the   grma.    of   salt   present   in    100  c.c,    and 
—S2-00   is   the   rotation   at    "2' >  '   ('.    produced  by   the 
hydrolysis  of  13  g.  of  sucrose  by  invertase  in  100  c.c. 
without  the  addition  of  cither  hydrochloric  acid  or 
salt.     In  carrying  out  the  method  recommended  as 
applicable   to   all   products,    a   solution    of   suitable 
normality  is  clarified  with  dry  basic  had  acetate 
(Home's    formula.     J.,     1904,     340),     mixed,     and 
ol  the  filtrate  are  pipe!  ted 
into  two    I  -ks.     For  the  direct  polarisa- 

tion. 3*392  g.  of  ammonium  chloride  is  added,  the 
volume  compli  ted  at  the  temperature  at  which  the 
observations  are  to  be  made,  and  the  li(|uid  filtered 
ed.      For  the  invert  polarisation.    10  C.C. 

of  hydrocloric  acid  (sp.  gr.  1*1029=6*34  N)  and 
20  C.c.  of  water  are  added,  and  the  llask  immersed 
in  a  water-hath  at  60°  C.  for  9  mins.  After  cooling 
rapidly,  the  volume  of  ammonia  required  for  exact 
neutralisation  is  added  from  a  burette,  the  tempera- 
ture is  adjusted,  the  volume  completed,  the  liquid 
filtered  if  necessary,  and  the  reading  made  at  a 
carefully  controlled  temperature  in  a  double- 
jacketed  tube.  In  the  case  of  beet  products,  the 
inverted  solution  is  neutralised  with  ammonia  as 
before,  but  the  direct  reading  is  taken  in  the 
absence  of  ammonium  chloride:  while  in  that  of 
■  ane  products,  2*316  g.  of  sodium  chloride  is  added 
to  the  solution  usi  d  ior  the  direct  polarisation,  but 
the  inverted  solution  is  not  neutralised.  Tables 
showing  the  appropriate  divisors  for  different  con- 
it  rations  of  sucrose  and  different  temperatures 
of  observation  are  given,  together  with  some  re- 
sults of  analyses  of  mixtures  showing  a  very  close 
agreement  between  the  amount  of  sucrose  taken 
and  that  found,  the  average  error  being  about 
J.  P.  0. 


Syrup;  Cost  of  manufacture  o/  oane  and  sorahum 

tablt  by  tht  "Norit"  process,     .1.  Bauer. 

I        Planter.   1920.  66,  221-  222.     Int.  Sugar  .)., 
1920,  '-''.',   170     171. 

\    si  rr.itioit    though    i e   costly    table   syrup    is 

obtained  by  the  following  procedure  as  compared 
with  thai  generally  followed  in  Louisiana  in  which 
the  juice  coming  from  the  mill  I-.  sulphited,  heated, 
and  allowed  previous  to  evaporation :  The 

strained  juice  i>  mixed  with  kieselgunr  at  the  rate 
of  about  in  lh.  per  ton  of  cane  ground,  sufficient 
lime  being  added  only  parti*,  to  neutralise  the 
natural  acidity.  Aftei  I 'oiling,  the  ju  ice  is  filtered, 
evaporated  to  sp.  gr.  I '25,  mixed  with  the  "  Noril  " 
irising  carbon  (about  S  on  the  tot  il  olid  I, 
healed  to  B2    C,  filtered,  and  concentrated  to  about 

sp.  gr.  1*366.     The  cost  of  treatment  is  al I   1.57 

cents  per  gallon  of  finished  Byrup  (kieselguhr  bein  * 

0*63  cent,   "  Norit,"  010,  and   regeneration.  U  Ml. 

—J.    P.   II. 

Decolorisimi  carbon.    .T.  0   Hock.    J.  Amer.  Chem. 

Soe.,  1920,  42,  1564     L569 
"  XoiiiT,"  a  vegetable  oarbon  containing  5*13      of 

ash,    when    shaken    with    urine,    extracts    the    whole 

of    the   uric    aeid,    a    large   amount   of   the   urea, 

creatinine,    total    nitrogen,    and    phosphate   .    and    a 

small  amount  of  the  ammonia-nitrogen,  chloridi  -. 
and  dextrose.  Bouillon  cultures  after  a  tew 
shaking  with  "  norit"  show  a  marked  decrease  in 
the  bacteria  content.  The  adsorption  of  a  pure 
substance  is  always  much  greater  than  from  a 
mixture.  Lactose  is  readily  adsorbed  from  diluted 
milk.  In  all  case,  the  adsorption  is  better  with 
1  "norit"  (ash  2TS  )  than  with  the  com- 
mercial preparation. — J.  F.  S. 

DextroM;  Action   of  hydrogen  cyanide  on  . 

KUiani'i  reaction,    J.  Bougault  and  J.  Perrier. 
J.  Pharm.  Chim.,  1920,  22,  129—138. 

Tiik  transformation  of  hexoses  into  acids  contain- 
ing one  carbon  atom  more  in  the  molecule,  by  the 
action  of  cyanides,  does  not  take  place  in  acid 
solutions,  a  concentration  of  iV/100  hydrochloric 
acid  l>eing  sufficient  to  prevent  it  ;  it  appears  to  be 
catalysed  by  minute  quantities  of  alkalis.  The  re- 
action between  dextrose  and  potassium  cyanide  is 
himolccular.  In  a  solution  containing  1  of  dex- 
trose and  3  or  more  molecular  equivalents  of 
potassium  cyanide  the  sugar  is  completely  trans- 
formed in  2  days  at  20°  C.  or  in  3  days  at  15°  C. ; 
and  by  employing  a  known  quantity  of  cyanide  and 
determining  the  excess  the  reaction  might  be  used 
for  estimating  dextrose,  galactose,  etc.  The  trans- 
formation products  from  dextrose  have  [<*]D  =  +1*87° 
so  that  the  change  of  rotation  might  bo  used  to 
determine  dextrose  provided  a  sufficient  excess  oi 
cyanide     is     used     and    other     reactive     sugars     are 

absent.  Sucrose  is  affected  by  potassium  cyanide 
to  only  a  very  -light  extent,    in  a  solution  i  ontain- 

ing  about  2,;,  of  potassium  cyanide  and  about  40% 
of  reducing  sugar  the  cyanide  is  completely  decom- 
posed within  10  hrs. — J.  II.  L. 

ficcharides;   Hydrolysis  of  .       E.   Hildt. 

Bull.  Soc.  Chim.,  1920,  27,  6! 

A  stidy  of  the  hydrolysis  of  sucrose,  raffinoae,  and 
inulin  by  a  mixture  of  2  mols.  of  sodium  benzene- 
sulphonate    and     1     mol.     of    sulphuric    acid.       This 

catalyst  doi  s  not  affect  the  optical  or  reducing  pro- 
of dextr or  galactose  even  after  8     10  hi   . 

at  95° — 98°  C.     The  rotatory  power  but    not    i 

ducing  power  of  lsavuli liminishes   undei 

conditions.      The    non-Uevulosic    rogi  not 

hydrolysed   al   the  ordinary  temperature,   wl 
in  the  case  of  sucrose,  or  inulin  the  forma- 

tion of  Isevulose  is  completed  at   13  -  16    C,  after 

sufficient  time. — W.  ('•. 
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Cri/stallisable  sugar  and  tree  acids  in  plants.     H. 

Colin.  Cumptes  rend..  1920,  171,  316—318. 
The  existence  of  sucrose  in  a  number  of  fruits  in 
the  presence  of  free  acid  at  a  concentration  more 
than  sufficient  to  cause  its  inversion  is  shown  to  be 
due  to  the  presence  of  alkali  salts  of  the  organic 
acids  in  the  juices,  which  lessen  the  hydrolysing 
anion  of  the  free  acids. — W.  G. 

Potassium   salts   from    molasses.     Von  Stietz.     See 
VII. 

Fermentation  tul>e.    Fuller.    See  XVIII. 

Patents. 

Bice  starch;  Process  foi  the  manufacture  of . 

Reckitt  and  Sons,  Ltd..  and  C.  H.  Hardy.     E.P. 

147.255.  7.. 5. 19. 
Rice  grains  are  steeped  in  water  for  a  few  hours 
and  then  ground  until  OS '.'  passes  a  130xl30-mesh 
silk  sieve,  water  being  added  during  the  grinding 
so  that  the  resulting  paste  shall  contain  60 — 62% 
of  water.  The  paste  is  further  diluted  to  18° — 25° 
Tw.  (sp.  gr.  T09 — 1T25)  and  the  starch  separated 
in  a  centrifuge,  or  the  paste  is  diluted  to  1'5° — 2° 
Tw.  (sp.  gr.  TOO" — l'Ol)  and  the  separation  made 
by  decantation.  The  non-starchy  substances  may 
be  collected  and  used  as  fodder. — AV.  P.  S. 

Sugar;  Process  ot  extracting  .       L.    Xaudet. 

U.S.P.  1,343,737,  15.6.20.     AppL,  24.5.16. 

See  F.P.  406.590  of  1913;  J.,  1914,  878. 


XVIII.-FERMENTATION  INDUSTRIES. 

Capillarity  active  substances;  Titrations  irith  

as  indicator*.  I]'.  Buffer  systems  in  wort  and 
beer.  W.  Windisch  and  W.  Dietrich.  Woch. 
Brau.,  1920,  37,  255—257,  261—264.  (Cf.  J., 
1920,  128  a,  461a,  521a,  607  a,  613  a.) 

The  surface  tension  of  wort  or  beer  is  in  general 
slightly  lowered  by  addition  of  V/10  alkali  or  iV/10 
acid.  It  is  lowered  also  both  by  sodium  undecylate 
and  by  eucupine  dihydrochloride.  The  changes  of 
surface  tension  in  the  course  of  titration  with  jV/10 
alkali  and  N / 10  acid,  in  presence  of  the  indicators 
mentioned,  indicate  in  wort  an  equilibrium  between 
organic  acids  and  their  salts  and  primary  and 
secondary  phosphates.  During  fermentation  the 
system  becomes  more  acid;  bicarbonate s  appear  and 
secondary  phosphates  disappear. — J.  H.  L. 

Yeast-lilce   fungi;    Action    of   ultra-violet    light    on 

.    B.  Feuer  and  F.  W.  Tanner.    J.  Ind.  Eng. 

Chem.,   1920.    12,   740—741. 

Old  cultivations  of  30  different  kinds  of  yeast-like 
fungi  were  distributed  in  water  in  Petri  dishes 
and  exposed  to  ultra-violet  light  from  a  R.U.V. 
quartz  mercury  vapour  lamp  (operating  on  110 
volts)  at  a  distance  of  25  cm.  Twenty-three  of  the 
organisms  were  killed  within  1  min.,  only  2  sur- 
vived 7  mins.,   and  one  (Torula  monosa)  10  mins. 

— C.  A.  M. 

Saccharose     [invertase] ;     Preparation     of     highly 

active  .     ///.     Purification  by  dialysis.     H. 

von  Euler  and  O  Svanberg.  Z.  phvsiol.  Chem.. 
1920,  110,  175—190. 

Seveeax  of  the  authors'  invertase  F-preparations 
(cf.  J.,  1910,  1324)  were  submitted  to  fractional 
dialysis  through  a  collodion  membrane.  It  was 
found  that  the  carbohydrate  content  of  the  enzyme 
rose  as  the  dialysis  went  on  until  a  point  was 
reached  when  it  became  stationary.  The  authors 
conclude  that  invertase  must  consist  chiefly  of 
carbohydrates.  The  nitrogen  content  of  the  dialysed 
invertase,    on    the    other    hand,    diminished,    and 


reached  a  limit  rather  higher  than  the  one  obtained 
by  one  of  the  authors  in  a  previous  investigation. 
These  experiments  show  that  invertase  does  not 
require  a  co-enzyme  for  its  function. — S.  S.  Z. 

Saccharase     [invertase']     preparations;     Diffusion 

experiments  with    highly  active  .       H.   von 

Euler,  A.  Hedelius,  and  O.  Svanberg.  Z. 
physiol.  Chem.,  1920,  110,  190—217. 
DiFFrsiox  experiments  with  different  invertase 
preparations  have  shown  velocities  of  diffusion  of 
varying  magnitudes,  and  consequently  the  mole- 
cular weights  calculated  from  these  figures  also 
showed  significant  variations.  From  the  results 
obtained,  which  are  given  in  detail,  the  authors 
conclude  that  the  substrate  and  the  products  of  the 
enzymic  action  do  not  diminish  the  size  of  the 
colloidal  particles  of  the  invertase.  Neither  is  the 
velocity  of  diffusion  influenced  by  the  optimuri 
acidity  which  is  required  for  the  action  of  the 
enzyme  as  compared  with  the  reaction  of  pure 
water.— S.  S.  Z. 

Enzymes  of  B.  coli  communis  which  are  concerned 
in  tlie  decomposition  of  glucose  and  mannitol. 
IV.  Fermentation  of  glucose  in  the  presence  of 
formic  add.  E.  C.  Grew  Proc.  Rov.  Soc,  1920, 
B,  91,  294—305. 

The  products  of  the  breaking  down  of  dextrose  by 
B.  coli  communis  may  be  divided  into  three  groups, 
namely:  lactic  acid:  acetic  acid,  alcohol,  and 
succinic  acid;  and  formic  acid,  carbon  dioxide,  and 
hydrogen,  the  second  and  third  groups  being  closely 
related.  The  presence  of  formic  acid  as  calcium 
formate  does  not  inhibit  the  formation  of  formic 
acid,  .and  the  consequent  production  of  carbon 
dioxide  and  hydrogen  in  the  fermentation  of 
dextrose  by  B.  coli  communis.     (Cf.  J.C.S.,  Oct.) 

— TV.  G. 

Enzyme  action  in  Echinodontium  tinctorium,  Ellis 
and  Everhart  [a  wood-destroying  fungus].  H. 
Schmitz.     J.  Gen.  Physiol.,  1920',  2,  613—610. 

The  presence  of  esterase,  maltase,  lactase,  sucrase, 
raffinase,  diastase,  inulase,  cellulase,  hemicellulase, 
urease,  rennet,  and  catalase  has  been  detected  in 
Echinodontium  tinctorium,  Ellis  and  Everhart,  a 
wood-destroying  fungus  widely  distributed  in  West- 
ern America. — H.  W. 

Fermentation  tube  [for  sugars  etc.];  Modified  form 

of  the  Smith  .     A.  V.  Fuller.     J.  Ind.  Eng. 

Chem.,  1920,  12,  595. 

The  bulb  of  the  fermentation 
tube,  instead  of  being  sym- 
metrical, is  trough-shaped  on 
its  under  side  in  order  to 
facilitate  the  falling  of  the 
growth  to  the  lowermost  por- 
tion of  the  gas  tube  proper; 
the  gas,  as  it  is  liberated, 
rises  vertically  and  is  trapped 
without  appreciable  loss  in 
the  bulb.  A  small  quantity 
of  coarse,  clean  sand  placed 
in  the  depression  aids  mate- 
rially in  the  disengagement 
of  the  gas  as  it  is  formed. 
— W.  P.  S. 

Fusel   oil;   Composition   of  a   sample   of  and 

origin    of    acids    in    alcoholic    fermentation.      E. 
Luce.     J.  Pharm.  Chim..  1920,  22,  136—137. 

A  sample  of  fusel  oil,  after  extraction  of  phenolic 
constituents  and  saponification  of  esters,  was  frac- 
tionally distilled  in  vacuo,  and  yielded  3%  of 
pelargonic  acid  and  9'5  of  capric  acid,  besides 
a  residue  consisting  probably  of  normal  undecylic 
aud  lauric  acids.    These  acids  were  probably  formed 
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gradation  of  highei  m  the 

matters  ol   tl"  J     II.  L. 

I;  ijerinck.     See  XVI. 
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XIXa.    FOODS. 

M  U  \nitms    persisting    in    after 

ation:   their  r6le   in    the  decomposition 
■  ■'•  .     M.   I  Comptes 

171,  327 

'I'm     irgai  B        btilw  and  Tyrothrix  t< 

which  iif  frequently  found  in  pasteurised  milk, 
arc  capable  ol  decomposing  hydrogen  peroxide  in 
milk,  and,  il  lactic  acid-producing  organisms  are 
present,  abundance  of  lactic  acid  lb  produced.  Ii 
the  latter  organisms  alone  are  present  thej  pa 
vim  •.  catalysing    action    on    the    hydri 

peroxide,   bui    their   acid-production   1-  compl 
inhibited.   -W.  1  ■ 

G  i  './    unsutt, 

in  .     F.   Reiss.     Chem.-Zeit.,    1920. 

4-1.  577. 

A  sTm  k  >>i  sulphuric  acid  caused  trouble  when 
in  <■  ethod  for  the  determination  ol  fat  in 

milk  by  bursting  the  butyrometer  tubes  ur  blowing 
out  the  rubber  stoppers.  Tins  was  due  t"  the  pres- 
ence of  a  large  amount  of  nitrous  acid  in  the  sul- 
phuric acid,  oxides  of  nitrogen  being  liberated 
when   the   acid  mixed   with   the  milk   in   the   tube. 

— \Y.  P.  S. 

/'  mil  methods  of  determining  their  compost- 

\      (        Andersen.       Cong.     Vet.-Og.     Land. 

krift,   Copenhagen,  1917,  308—334.     Chem. 
r..  1920,  91.  IV..  113. 

Thk  Win  -*!\k.'  method  for  the  analysis  of  proteins 
.1  1911,  1135)  is  modified, the  fifth  fraction (amino- 
nitrogen)  being  divided  into  two  Bub-groups. 
Glycine,  alanine,  serine,  phenylalanine,  tyrosine, 
valine,  and  the  three  isomeric  leucines  as  monoami- 
nomonocarboxylio  acids  form  one  Bub-group,  whilst 
asparaginic  acid  and  glutamic  acid  as  monoami- 
nodicai  hoxylic  acids  form  the  other,  h  a  mixture 
of  all  these  amino-acids  in  solution  is  neutralised 
with  sodium  hydroxide  in  the  way  usual  lor  formalin 
titrations,  the  inonocarhoxylic  acids,  together  with 
proline  and  oxyproline,  remain  in  the  free  state 
whilst  the  du  arhoxylio  acids  form  sodium  salts. 
When  tile  solution  is  evaporated  to  dryness  and  the 
due  in<  iterated,  the  amount  of  sodium  carbon- 
ate in  tie-  ash  is  equivalent  to  the  quantity  of 
dicarboxylic  acids  present. — W.  P.  S. 

/'     '■..       Relation  of  th<  fn  groups  to  Ike 

tent    in   .      K.    Felix.      Z.   physiol. 

Che,;,..   1920|  no,  217—229. 

author  lias  estimated  the  nitrogen  titratable 
with  formalin  in  hydrolysed  and  non-hv 
arachin  'from  Arachis  hypogcea),  dycinin  (from 
and  gelatin.  From  the  results  ob- 
tained it  is  concluded  that  the  fraction  of  the 
hydrolysed  protein  which  is  precipitated  by  phoa- 
photungstic  a«id  after  the  removal  oi  the  other 
diamine  atains    another    nitrogenous   sub- 

stance besides  lysine.     Van  Slyke'a  assertion   that 
amino   groups   of   unhydrolysed    proteins 
contain  .  xai  tly  one  half  of  the  nitrogen  of  the  Ivsine 
in  the  protein  molecule  is  not  justified. — S.  S.  Z. 

Proteins;  Inl  titration 

—  by  i"  psin.    J 
B.  Northrop.    J.  Gen.  Physiol,  192  -611. 

Tin    rati    of  digestion  and  the  conductivity  of  egg 


albumin  solutions  of  different   concentration 
approximately    proportional  at  the  same  pB;   this 
agrees  with  the  hypothesis  Brsl  expressed  l>\   Pauli 
that   the  ionised  protein  is  largely  or  entirely  the 
form  which  is  attacked  by  the  enayme.    (Cf.JA    8 
Sept.).-  II.  \V. 

Reichert-Meisd    value*.      knkham. 
\ll 


I'm  im  s. 

Organic  substances;    Vethodt  /■"■  drying,   baking, 

roasting,  and  cooking  .     (;.    !•'..    I'.   Tribes. 

I    I'    138,104    21.1.20.     (ei, v..  21.1.19. 

Divioki)    organic     material,     e.g.,    grains,    fruit, 

coffee,  meat,  etc.,   is  mixed  with   a   powdered  re- 
fractory   substance    so    that     the    surface    of    the 
material   is  covered  with  an  air-excluding 
ing;  the  mixture  is  heated  to  the  desired 

iture  while  it   is  sin-red  and  is  thei led  by 

the  fur ther  add i  1  ion  oi  n  Fra<  fcorj   ittbstance,  during 

Which  addition  the  stirring  is  continued.  —  \V.   P.  S. 

Morgan  ine  or  the  like;  Manufacture  of .  J.  R. 

Borensen.     K  P.   1 16,567,   18.3.19. 

'Im  nis   are  emulsified   in   an  open   tank 

provided    with   stirrers    and    a    jacket,    and   are    then 

cooled  bj  circulating  cold  brim   through  the  jacket. 

w .  l\  S. 

Butter  substitutes,  edible  fats,  and  the  like;  Manu- 
facture  of  .     W.   Clayton   and   Q.    Noddei 

E.P.  147,257,  7.4.19. 

An  emulsion  of  the  required  ingredients  is  passed 
continuously  into  one  end  of  a  casing  containing 
a    hollow    rotating    worm    through    which    a   cooling 

liquid  is  circulated.     Scraping  wheel  the 

worm  so  that  the  whole  ol  the  emulsion  is  brought 
in  contact  with  the  cooling  surface.  At  the  exit 
end  of  the  casing  the  material  is  forced  through  a 
line  gauze  sieve  supported  between  perforated 
plates,  and  then  passes  through  a  converging 
chamber  where  it  is  compressed  into  a  compact 
mass,  which  is  discharged  through  a  nozzle  pro- 
vided with  drainage  channels  for  the  removal  of 
small  amounts  of  water  from  the  surface*  of  the 
material.  In  an  alternative  apparatus  the  emul- 
sion is  pumped  successively  through  a  cooling 
chamber,  a  chandler  of  gradually  increasing 
diameter,  a  sieve,  a  converging  chamber,  and  a 
nozzle  fitted  with  drainage  1  hannels.  The  material 
may  he  acted  on  by  heaters  or  stirrers  before  and 
after  passing  the  sieve. — W.   P.  S. 

Bread;   Manufacture   of    leavened   .     H.    A. 

Kohman  and  1{.  Irvin.     L'.S.P.  1,345.680,  6.7.20, 
Appl.,  13.12.19. 

Lanolin  is  mixed  with  The  dough  as  a  shortening 
agent.— AV.  P.  S. 

Coconut;  Process  of  preparing  or  treating and 

product  obtaim-il  ihi  1  •!,,!.     F.Baker    inn    U  S  P 
(a)    1,348,687,   (b)    1,348,688,    and    u>    1 .3  |x.u*!i,' 
3.8.20.    Appl.,  (a)  31.10.17,  in,  c)  14.10.18. 
(a)  Fi.VF.LY-niviiiKi)  coconut  kernel  is  heated  at  212° 
L'-'o0  F.  (100°— 107°  C.)  in  open    receptacles,  and 
the  latter,  while  hot.  arc  transferred  to  a  chamber 
from  which  the  air  is  then  exhausted.     The  recep- 
tacles  He  dosed   while    ir    ,-.>,».,,    heated   to  a   tem- 

1  ure  sufficient  to  sterilise  tl ntents,and  then 

1  suddenly.  111)  The  coconut  kernel  is  mixed 
with  a  quantity  of  heated  Bugar  solution,  or  (c) 
with  heated  coconut  milk,  before  it  is  subjected  to 
the  above  process. — W.  I'.  S. 

Balking  powder.  F.  Rbseler.  G.P.  322,021,  4.9.18. 
Tin:  powder  consists  of  a  mixture  of  carbonates  with 
dried  and  powdered  leaven.  A  fresh  leaven,  con- 
taining about  1'0%    acid  gives,  after  air  drying  at 
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S° — 25°  C,  a  powder  containing  about  1"8%  of  effec- 
tive acid,  and  also  acid-forniing  enzymes  and  living 
yeast  cells. — A.  G. 

Cheese;  Process  of  making  Emmenthal  or  Swiss 
.     C.   F.   Doane.     E.P.   148,724,   21.1.20. 

See  U.S.P.  1,334,693  of  1920;  J.,  1920,  346  a. 

Edible  oil  preparations  in  dry  form.  H.  V. 
Dunham.    E.P.  148,734,  30.1.19. 

See  U.S.P.  1,302,486  of  1919;  J.,  1919,  511  a. 

Food  beverage  and  process  of  making  same.  J.  L. 
Kellogg  and  B.  Kazmann.  Assrs.  to  Kellogg 
Toasted  Corn  Flake  Co.  U.S.P.  1,348.999  and 
1.349.000,  10,S.20.  Appl.,  31.3.17.  Renewed 
27.6.19. 

See  E.P.  120,121  and  120,279  of  1917 ;  J.,  1919,  26  a. 


XIXb— WATEB  PURIFICATION;  SANITATION. 

Copper  spray  liquids;  Action  of  rain  water  on  the 

deposits  from  .     Villedieu  and  G.  Villedieu. 

Comptes  rend.,  1920,  171,  360—363. 

Ordinary  country  rain  water  does  not  dissolve  even 
traces  of  copper  from  the  precipitates  ocurring  in 
either  Bordeaux  or  Burgundy  mixtures. — W.  G. 

Potash  etc.  from  help.    Spencer.     Sec  IIb. 

Denitrification.    Beijerinck.    .See  XVI. 

Xitrates  and  nitrites.    Luce.     Sec  XXIII. 

Patents. 

IT'afer;  Removal  of  atmospheric  oxygen  from  

by  means  of  iron.    L.  and  C.  Steinmtiller.     G.P. 
320,893,  30.5.17. 

The  water  is  passed  first  through  filters  with  sur- 
faces (plates,  tubes,  rings,  etc.)  which  are  smooth, 
easily  cleansed,  and  of  low  activity,  and  then 
through  filters  having  very  rough  surfaces  of  high 
activity.  In  this  manner  the  active  surfaces  can  be 
maintained  clean  for  a  greater  length  of  time. 

—J.  S.  G.  T. 

Rendering  foul  icaste  gases  odourless;  Process  and 

apparatus    for  .         H.    Neil.        G.P.   321.511, 

10.12.1?. 
The  waste  gases  are  led  direct  to  the  coal  bunkers 
of  the  plant,   which  are  provided  with  the  neces- 
sary fittings  enabling  them  to  be  used  as  deodoris- 
ing filters. — J.  S.  G.  T. 

[Water-]  purifying  material:  Manufacture  of . 

C    Massatsch,  Assr.  to  The  Pennutit  Co.     U.S.P. 

1,343,927,  22.6.20.     Appl.,  18.8.14. 
See  E.P.  20.144  of  1914;  J.,  1915,  886. 

Fungicide.     E.P.   146.678  and  G.P.  320,919.      - 
XVI. 

Fertiliser.     U.S.P.  1,348,320.     .Sec  XVI. 


XX— ORGANIC   PRODUCTS;    MEDICINAL 
SUBSTANCES ;  ESSENTIAL  OILS. 

Pelletierine    and    methylpelletierine.      G.     Tanret. 

Bull.  Soc.  Chim.,  1920,  27,  612—624. 
The  author  reaffirms  previous  results  (Comptes 
rend.,  1880,  90,  697)  as  to  the  properties  of 
pelletierine  and  methylpelletierine,  found  in  the 
bark  of  the  pomegranate  tree,  and  refutes  the  state- 
ments of  Hess  and  Eichel  (J.,  1918,  559  a)  as  to  the 
non-existence  of  optically  active  forms  of  these 
alkaloids.    A  number  of  salts  and  derivatives  of  the 


alkaloids  have  been  prepared.  (C/.  J.C.S.,  1920, 
i.,  499.)— W.  G. 

Phenyl  derivatives  of  arsenious  acid:  Iodometrie 

estimation  of .    P.  Fleurv.    Bull.  Soc.  Chim., 

1920,  27,  699—704. 

For  the  estimation  of  each  component  in  a  mix- 
ture of  arsenious,  phenylarsine,  and  diphenylarsine 
chlorides  and  triphenylarsine  a  known  amount  of 
the  mixture  is  dissolved  in  benzene,  and  the  solution 
is  extracted  with  aqueous  sodium  hydroxide.  The 
extract,  which  contains  the  arsenious  acid  and 
phenylarsine  oxide,  is  acidified  with  hydrochloric 
acid  until  the  acidity  is  approximately  V/10;  an. 
equal  volume  of  alcohol  is  added,  and  the  mixture 
is  titrated  with  standard  iodine.  This  titration 
gives  the  amount  of  phenylarsine  chloride  present 
in  the  original  mixture.  An  excess  of  sodium 
bicarbonate  is  added,  and  the  titration  continued 
till  the  second  end-point  is  reached.  The  additional 
iodine  required  is  equivalent  to  the  arsenious 
chloride  originally  present.  The  benzene  solution 
left  after  the  extraction  is  titrated  with  standard 
iodine,  the  amount  required  being  equivalent  to  the 
diphenylarsine  chloride  and  triphenylarsine  origin- 
ally present.  To  the  liquid  resulting  from  the  titra- 
tion excess  of  aqueous  sodium  bicarbonate  is  added, 
and  the  liquid  is  extracted  with  chloroform.  The 
extract  contains  the  triphenylarsine  oxide,  and  if 
the  aqueous  solution  is  acidified  and  again  extracted 
with  chloroform  the  second  extract  will  contain  the 
diphenylarsenic  acid,  which  may  be  obtained  in  a 
crystalline  form  on  evaporation  of  the  solvent. 

— W.  G. 

Diphenylarsenious  chloride  and  cyanide.  (DiphenyU 
chloroarsine  and  diphenylcyanoarsinc.)  G.  T. 
Morgan  and  D.  C.  Vining.  Chem.  Soc.  Trans., 
1920,  117,  777—783. 

Triphenylarsine  was  prepared  on  an  experimental 
technical  scale  by  the  interaction  of  arsenious 
chloride,  chlorobenzene,  and  sodium  in  an  inert 
medium,  e.g.,  xylene,  using  a  steel  reaction  vessel 
provided  with  heating  and  water  cooling  arrange- 
ments and  fitted  with  a  stirrer,  reflux  condenser,  a 
glass  reservoir  for  holding  the  liquid  reagents,  and 
a  sodium  dropping  apparatus.  The  chief  feature  of 
the  method  is  that  the  sodium  is  melted  under  a 
layer  of  xylene  in  this  apparatus  and  allowed  to  run 
gradually  through  a  silica  sight  glass  into  the  other 
reagents  mixed  in  the  reaction  vessel,  the  tempera- 
ture being  maintained  at  70°  C.  The  product  is 
isolated  without  any  addition  of  water  by  filtering 
whilst  warm  from  the  precipitate  of  sodium  chloride 
and  distilling  off  the  solvent,  when  triphenylarsine 
remains  as  a  pale  yellow  crystalline  mass.  This  was 
converted  into  diphenylchloroarsine  by  heating  with 
arsenious  chloride  for  3  hrs.  in  a  rotating  autoclave 
and  fractionally  separating  the  product  by  distilla- 
tion in  a  current  of  carbon  dioxide  at  reduced  pres- 
sure. Diphenylarsenious  cyanide  was  most  con- 
veniently obtained  by  heating  diphenylchloroarsine 
with  a  10%  excess  of  silver  cyanide  in  a  glass-lined 
rotating  autoclave  for  3  hrs.  at  150°— 160°  C.  The 
yield  of  cyanide  of  m.p.  28°  C.  (90%  pure)  was  about 
'.'2  of  the  theory.  Other  methods  is  preparing  this 
substance  from  diphenylarsenious  oxide,  diphenyl- 
cacodvl,  and  diphenylarsenious  sulphide  are  also 
described.— G.  F.  M. 

Quinol  [ ;  Reactions  of ].    J.  Messner.    Pharm. 

Zentralh.,  1920,  61,  454—455. 
QriNOL  reduces  silver  nitrate  in  the  cold  and 
changes  the  colour  of  Fehling's  solution  to  green, 
but  actual  reduction  of  the  copper,  with  precipita- 
tion of  cuprous  oxide,  takes  place  only  after  long 
contact  or  when  the  mixture  is  heated.  Statements 
in  literature  that  Fehling's  solution  is  reduced  in 
the  cold  and  silver  nitrate  only  when  heated   witn 
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gainol  arc  incorrect.    The  reactions  are  of  little,  if 

■gay,   om   for    differentiating   !-•;» ininol   and 

hoi.— W.  P    - 

Catalytic  oxidation  by  unsaturated  com]  Is, 

kytbrocarbons,  ate.).    -I .   Bougault  and  P.   I' 
mptes  rend.,  1990,  i~i,  353 
Dichlobobthtl  sulphide  in  solution  in  tnr; 
oil  when  •  ^  i —  d  to  the  air  1-  oxidised  to  du  hloro- 
ethyl  sulphoxide,  80(0,H.C1)„  m.p    112    0.    The 
tnrpentina  may  be  replaced  as  -..lent   by  various 
unsaturated  oils  or  hydrocarbons.    If  pure  dichloro- 
ethyl  sulphide  or  its  solution  in  a  saturated  oil  is 
nr  it  does  not  undergo  oxidation. 
— \\ 

fjfl'-Dtchltirattlttil  sulphide;  Volumetric  tetimation 
of .   \\    I     Bollely.   Chem.  Soc.  Trans. 

n7,  bos  -eoa. 

Thk  formation  of  a  crystalline  double  salt  with 
onerous  chloride,  of  the  constitution  [(('II  Cl. 
t  li  S  i  i  i  is  utilised  for  the  volumetric  esti- 
mation of  p^-diehloroethyl  sulphide  in  mustard  gas. 
Higher  chlorinated  compounds  do  not  thus  react 
with  cuprous  chloride.  About  1  g.  of  the  sample  is 
weighed  into  a  100  c.c.  stoppered  tla-k.  10  c.c.  of  a 
standardised,  freshly  prepared  aolntion  of  cuprous 
chloride  in  absolute  alcoholic  hydrogen  chloride  is 
added  from  a  burette,  the  contents  of  the  llask  are 
allowed  to  remain  for  10  mins.  in  the  cold,  ivun 
occasional  agitation,  and  are  then  diluted  by  the 
addition  of  50  c.c.  of  5%  sodium  chloride  solution. 
After  mixing  well,  the  contents  of  the  flask,  which 
DOW  measure  69"6  CO.,  are  filtered  through  glass 
wool,  and  the  excess  of  copper  is  estimated  in  an 
aliquot  portion  of  the  filtrate  by  means  of  pot. 
iodide  and  thiosulphate  in  the  usual  way.  after 
oxidising  with  hydrogen  peroxide  and  boiling  three 
times  nearly  to  dryness  to  remove  the  excess  of 
volatile  oxidising  agents  present.  The  total  copper 
is  determined  by  a  blank  experiment,  and  the  differ- 
ence represents  the  ftS'-dichlorocthyl  sulphide  in 
terms  of  .Y/10  thiosulphate,  1  c.c.  of  which  is 
equivalent  to  0-0159  g.— G.  F.  M. 

Tetranitromethane :   Effect   of    reducing   agents  on 
and  a  rapid  mi  thod  of  •  [and  esti- 
mation of  hydrazine~l.     A.   Baillie,   A.    K.    Mac- 
beth, and   N     I.  Maxwell.      Chem.  Soc.  Trans., 
117,  880—884. 

mtkomf.thane  is  rapidly  converted  into  nitro- 
form  when  shaken  with  aqueous  alkaline  solutions 
of  reducing  agents,  such  as  sulphites,  arsenites, 
sodium  potassium  tartrate,  or  hydrazine.  If 
potassium  hydroxide  is  used  to  keep  the  solution 
alkaline,  the  nitroform  separates  out  as  it- 
ingly  soluble  potassium  salt.  The  reaction  proceeds 
w  it h  sulphites,  for  example,  according  to  the  equa- 

i  \o.),  + K.SO,  2KOH  (NO,),CS  C,S0 
BLNO  II  <>.  With  aqueous  solutions  of  hydrazine 
luction  is  <|uantitative,  and  measurement  in 
a  nitrometer  of  the  volume  of  nitron  n  .  volved,  ac- 
eording  to  the  equation,  Ml  .Ml  2C(N01)4+ 
IKOB  jNm.K  2KNO  X,  +  4H,0  affords  a 
convenient  method  for  estimating  tetranitro- 
methane, even  in  the  presence  of  nitric  or  nitrous 
acid.     Conversely   tetranitromethane   may  he  em- 

1  for  the  estimation  of  hydrazine  in  solutions 
of  its  salts.— G.  F.  M. 

Vitrie    esters;     Dei       position    of    .      R.    C. 

Farmer.     Chem.  Soc.  Trans..  1920,  117, 

A  direct  decomposition  of  nitric  esters  under  the 
influence    of    bydrolytic    agents    into    aldehydes, 
ids,    and    formic    and    oxalic    acids    as 
poetul  Lowry   and   others  (J.,    1920, 

not  take  pice,  but  such  oxidation  as  may 
is  always  preceded  by  hydrolysis  into  nitric 
md    the   alcohol.      When    the  conditions   are 


-itch  that  the  alcohol  is  protected  from  oxidation, 
as,  for  example,  in  the  case  of  glycerol  by  con- 
tinuous removal  as  glycerophosphorio  acid  or  by 
the  presence  >>i  further  nitro-groups,  or  when  the 

oxidising  actum  of  the  nitric  acid  is  suppressed 
bv  the  presence  oi  reducing  agents  or  of  sulphuric 
acid,  the  alcohol  is  readily  regenerated  as  such  on 
drolysis,  thus  proving  that  the  Brat  stage  in  the 
decomposition  ter  hydrolysis  of  the  normal 

type.  The  hydrolysis  is,  moreover,  shown  to  re- 
semble that  of  oi  in  the  relationship  be- 
tween velocity  and  concentration  ol  hydrogen  or 
hydroxy]  ions,  and  the  bearing  of  this  relationship 

.m    the    stabilisation    of    nitric    esters    bj     means    of 

weak  alkalis  is  slum n.  The  ordinary  hydrolytio 
decomposition  passes  therefore  through  the  phases: 
incipient  ester  hydrolysis;  internal  oxidation, 
possibly  to  an  ale. .1ml   peroxide;    formation  of  an 

aldehyde;     ami     decomposition     to     hydroxy     acids. 

The  non-nydrolytic  decomposition  of  nitric  esters 
in  the  absence  of  water,  by  nitric  peroxide,  is  slow, 
but  autocatalvt ically  accelerated,  and  the  action  of 
feeble  alkalis  m  combating  a<  i.l  hydrolysis  is  shown 
by  the  stabilising  influence  "i  weak  bases  such  as 
diphenylamini  er  bases,  on  the  other  hand. 

such  as  benzylamine  or  a  mi  me,  cause  an  evi  n  inoro 
rapid  decomposition  (aminolysis). — G.-F.  M. 

Acetaldehydi  andacetii  o.  d  •  \o\  of  acetyl- 
ene into  .      B.  Neumann  and  H.  Schneider. 

Z.  angew.  Chem..  1920)  33,  189—192. 

K.ut  the  conversion  of  acetylene  into  acetaldehyde 

on  the  laboratory  scale  the  hi  st  results  were  ob- 
tained by  leading  the  gas  with  vigorous  mechai I 

stirring  into  96  acetic  acid  containing  3%  of 
mercuric  sulphate  in  solution,  the  temperatures 
being  maintained  at  about  30°  C.  Under  these  con- 
in  inns  marly  fill  of  the  theoretical  yield  was 
obtained.  At  10° — 50°  C.  the  rate  absorption  was 
actually  greater,  but  the  percentage  yield  of 
acetaldehyde  was  reduced  to  70 — 80%.  Using  a 
dilute  sulphuric  acid  medium  instead  of  acetic  acid 
the  reaction  was  more  erratic,  and  under  favour- 
able circumstances  only  70 — 75"  yields  were  ob- 
tained. The  best  results  in  the  direct  conversion 
of  acetylene  to  acetic  acid  were  obtained  by  using 
the  above  mercuric  sulphate-acetic  acid  catalyst 
with  the  addition  of  vanadium  pentoxide,  acetylene 
and  oxygen  being  led  in  alternately.  Yields  of 
acetic  acid  up  to  B3       were  obtained. — G.  F.  M. 

Sodium  formate;  "Factors  in  the  conversion  of 

to  oxalate.  E.  H.  Leslie  and  C.  D.  Carpenter. 
Chem.  and  Met.  Eng.,  1920,  22,  1195—1197. 
In  the  conversion  of  sodium  formate  to  oxalate  by 
heating  it  with  caustic  soda,  the  best  results  are 
obtained  by  using  approximately  1%  of  caustio 
soda  and  a  pressure  of  1 1  in.  of  mercury  at  350  C. 
The  process  should  be  a  continuous  one  in  which 
-mall  quantities  of  formate  only  are  subjected  to 
these  conditions  at  any  one  time.  A  theoretical 
discussion  of  the  principles  underlying  the  process 
is  given. — A.  R.  P. 

Thymol;   Synthesis   of from   p-cymene.      M. 

Phillips  and  H.  D.  Gibbs.     J.  Ind.   Eng.  Chem., 

1920,  12,  733—734. 
p-Cri£ENBwas  isolated  from  a  crude  oil  derived  from 
ilphite  spruce  pulp  mill  and  purified  by  treat- 
ment with   sulphuric  acid,  washing,  drying  and  re- 
distillation.   When  nitrated  it  yield  d  nil ,ra_ene, 

.-.  hich  was  reduced  to  cymidine  by  means  of  iron 
powder  and  hydrochloric  acid.  This  was  converted 
into  a  mixture  of  o-  and  p-  cymidinesulphonic  acids, 
and  these,  in  turn,  into  the  corresponding  diazo- 
BenesuTphonic     acids,      both     of      which     yielded 

cymene-3-sulpl  cid   when   treated   with   ethyl 

alcohol  and  copper  powder,  and  by  fusing  the 
sodium  salt  of  this  acid  with  sodium  hydroxide 
thvmoi  was  formed. — C.  A.  M. 
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Volatile    oil    of    Mosla  grosseserrata,  Maxim.     Y. 
Murayama.     J.   Pharm.   Soc.  Japan,    1920,   No. 
19.   389 — 408.       {Of.  Furukawa  and  Tomizawa, 
J.,  1919,  877  a.) 

Three  samples  of  oil  from  wild  plants  had  the 
following  characters: — Sp.  gr.  0'9985  at  15°  C, 
09543  at  15°  C,  T0488  at  19°  C,  saponif.  value, 
33,   23,    -  ;  saponif.   value  after  acetylation,   666, 


54-5, 


-;    aB    (I   dm.)  = 


-375°,    -32° 


- 11-75° 


methoxy  content,  7'07%,  -,  1T38%  ;  phenol  content, 
20  ,  — ,  — .  Thymol,  niethyleugenol,  p-cyrnol 
(;/-hydroxyisopropylbenzoic  acid,  m.p.  153°  C), 
a  terpene,  and  a  sesquiterpene,  b.p.  136°  C.  at 
12  mm.  were  identified  in  the  first  sample,  thymo- 
quinol  and  thymol  in  the  second,  and  myristicin  in 
the  third  sample.  A  sample  of  oil  fiom  the  culti- 
vated plant  had  a  dark  brown  colour,  sp.  gr.  at 
15°  C,  0-9006;  acid  value,  0;  saponif.  value,  37'0; 
saponif.  value  after  acetylation,  49'2;  aD=-4'5°, 
methoxy  content,  34%.  Thymoquinol  (0'9%), 
thymol  (13°-),  and  a  terpene  were  detected  in  the 
oil.— K.  K. 

Nitroglycerol;    Determination    of    - — — .       H.    D. 
Richmond.     Analyst,  1920,  45,  260—265. 

The  following  method  is  described  for  the  analysis 
of  commercial  nitroglycerol  solutions  (Liquor  tri- 
nitrini,  L.  glonoini) : — 5  c.c.  of  the  sample  is  mixed 
with  50  c.c.  of  water  and  titrated  with  JV/10  barium 
hydroxide  solution.  After  deducting  O'l  from  the 
number  of  c.c.  of  alkali  solution  used,  the  result  is 
divided  by  102  (correction  for  slight  hydrolysis). 
To  determine  the  nitroglycerol,  5  c.c.  of  a  10% 
solution  plus  5  c.c.  of  90%  alcohol,  or  10  c.c.  of  a 
5%  solution,  is  treated  with  25  c.c.  of  2V/2  alcoholic 
sodium  hydroxide  solution ;  10  c.c.  of  the  latter  solu- 
tion is  required  for  20  c.c.  of  a  1%  nitroglycerol 
solution.  After  5  mins.  phenolphthalein  is  added, 
and  the  excess  of  alkali  titrated  with  2V/1  acid.  If 
more  than  4  c.c.  of  acid  is  used  the  determination 
must  be  repeated,  increasing  the  alcoholic  strength, 
since  the  final  solution  must  contain  at  least  81  % 
of  alcohol.  The  volume  of  alkali  solution  used  is 
corrected  for  the  acidity  as  found  above  ;  then  1  c.c. 
of  A'/l  alkali  solution  is  equivalent  to  0'05675  g.  of 
nitroglycerol.  If  2  c.c.  of  "  100-vol."  hydrogen 
peroxide  is  added  before  the  addition  of  alkali,  the 
final  alcoholic  strength  has  much  less  influence  on 
the  titration.— W.  P.  S. 

Heat     of     combustion     of      carbon     compounds. 
Richards  and  Davis.    See  Ha. 

Oxidation  of  toluene.    Nakao.    See   VII. 

Decolorising  carbon.    Bock    See  XVII. 

Antipyrine  in  pyramidone.    Luce.    See  XXIII. 

Glycol.     Miiller.     See  XXIII. 

Patents. 

Protocatechuic    aldehyde;    Manufacture    of    . 

Confectionery  Ingredients,  Ltd.,  F.  E.  Matthews, 
A.  T.  King,  and  T.  Kane.  E.P.  145,871,  1.4.19. 
The  acid  chloride  of  any  suitable  acyl  derivative 
of  protoc-itechuic  acid  such  as  the  acetate,  benzoate, 
carbonate,  or  p-toluenesulphonate,  or  of  the  benzyl 
ether  of  protocatechuic  acid  is  reduced  to  the 
corresponding  derivative  of  protocatechuic  alde- 
hyde by  treatment  in  an  inert  solvent  at  boiling 
temperature  with  hydrogen  in  presence  of  a  hydro- 
genating  catalyst,  such  as  palladium  or  nickel. 
AVhen  the  evolution  of  hydrogen  chloride  has  ceased 
the  aldehyde  is  recovered  from  the  filtered  liquid 
in  the  form  of  its  bisulphite  compound. — G.  F.  M. 

Esters;  Methods  of  forming .     E.  C.  R.  Marks 

From  U.S.  Industrial  Alcohol  Co.  E.P.  147,337, 
23.6.19. 

Esters  of  the  higher    alcohols    are    produced    by 


partial  esterification  in  presence  of  a  dehydrating 
agent,  separating  the  latter,  and  continuing  the 
esterification  at  a  higher  temperature.  For  in- 
stance, a  mixture  of  3205  g.  of  fusel  oil  (sp.  gr. 
0-8268),  256  g.  of  sulphuric  acid  (sp.  gr.  1-84),  and 
2564  g.  of  glacial  acetic  acid  is  kept  for  24  hrs.  at 
ordinary  temperature,  with  occasional  agitation. 
The  aqueous  layer  containing  all  the  sulphuric  acid 
is  separated,  and  the  oily  layer  distilled  at  100°  C. 
until  the  separation  of  water  ceases,  indicating 
that  esterification  is  complete.  The  ester  layer  in 
the  distillate  is  from  time  to  time  separated  from 
the  water  and  returned  to  the  still.  The  still  con- 
tents are  finally  neutralised  with  30%  sodium 
hydroxide  solution,  the  aqueous  sodium  acetate 
layer,  which  separates,  being  drawn  off,  and  dis- 
tilled at  100°  C.  to  recover  any  anryl  acetate  it  may 
contain. — G.  F.  M. 

Silver  salts  of  aliphatic  a-amino  acids;  Manufacture 

of  complex  .     H.  R.  Napp.     E.P.   148,074, 

23.9.19. 

Complex  silver  salts  of  glycine  are  obtained  by 
treating  silver  oxide  or  organic  or  inorganic  salts 
of  silver  with  a  solution  containing  about  5  equiva- 
lents of  the  ammo-acid ,  and  crystallising  the  filtered 
solution  at  temperatures  below  0°  C.  The  complex 
salt  obtained  is  more  stable  than  the  normal  silver 
salt.  It  is  soluble  in  water,  to  which  it  imparts  an 
alkaline  reaction.  Sodium  hydroxide  causes  no 
immediate  precipitation  of  silver  oxide,  and  no 
precipitate  is  produced  with  albumin.  The  com- 
pound has  no  irritating  effect,  and  this,  together 
with  its  other  properties,  renders  it  suitable  for 
therapeutic  purposes.  Complex  silver  salts  of  other 
aliphatic  a-amino-aeids  have  similar  properties,  and 
are  prepared  by  evaporating  solutions  of  silver 
oxide  or  its  salts  in  excess  of  the  respective  amino- 
acids. — G.  F.  M. 

Medicinal  oil  preparations  i?i   dry  form.     H.   V. 
Dunham.     E.P.  148,587,  30.1.19. 

See  U.S.  Pat.  1,302,487  of  1919;  J.. ,  1919,  511  a. 
Soluble  compounds  from  coal.  G. P.  306,471.  See  IIa. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Printing-out  papers;  Recording  the  characteristic 

curve  of .     F.   Formstecher.     Phot.   Korr., 

1920,  57,  191—197. 

A  "first  "  print  on  the  paper  to  be  examined  is 
made  by  exposing  through  a  paper-scale  of  known 
opacities.  After  rendering  the  base  of  this  print 
transparent  by  soaking  in  paraffin  oil  or  wax,  a 
second  print  is  made  on  any  suitable  paper  through 
the  first  print  and  the  exposure  scale  placed  at 
right  angles  to  one  another.  Lines  of  equal  density, 
'•  Iso-opaken,"  on  the  second  print  represent  the 
required  characteristic  curve. — B.   V.  S. 

Print-out  papers;  Colour  [of  the  image']  in oiol 

factors  affecting  it.  F.  Formstecher.  Deuts. 
Opt.  "vVochensehr.,  1920,  33—34.  Chem.  Zeutr., 
1920,  91,  IV.,  156. 
The  colour  of  the  printing  image  depends  on  the 
size  of  the  precipitated  silver  particles,  which  is 
affected  by  the  initial  condition  of  the  sensitive 
silver  saltand  also  by  the  strength  of  the  printing 
light  and  by  moisture.  Emulsions  with  a  low  pro- 
portion of  citrate  give  blue  images,  the  particles 
becoming  finer  grained  and  the  colour  redder  with 
increasing  quantities  of  citrate.  The  redder  images 
have  also  a  softer  gradation. — B.  V.  S. 
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XXII.-EXPLOSIVES;  MATCHES. 

\  |       irity  of  solutions  of   in 

n  niul 
i:    McCall.    Chem    -        I    ins.,  L920,  117.  819 
I       i      L920    17S 

Tut.  w tj  "i  sab  ol  nitrocellulose  in  anhydrous 

or  aqueous  acetone  rises  rapidly  within  ■  fen 
minutes  of  mixiiij^  to  a  maximum  value  and  then 
gradually  falls,  and  the  >.mu-  is  true  with  ether- 
aloohol  sols  of  in  in  i  mil  in  viscosity,  but  the  more 
a  idely  the  i  omposition  of  the  solvent  -  deviates  from 
this  ■■  optimum  "  value  the  longer  is  the  time  taken 
m  attaining  the  highest  viscosity.  The  visoo 
of  urn.  hi  anhydrous  acetone  are  relative!] 

high,  but  traces  of  water  have  a  marked  effi 
lowering  the  visoositj  down  to  a  certain  minimum 
value,  alter  which  if  again  rises  with  further  addi- 
tion of  water,  until  when  upwards  of  12  oi  water 
i-  present  the  liquid  no  longer  permits  oi  the  dis 
persion  ol  the  nitrocellulose.  The  optimum  Bolvent 
composition  at  which  is  at  a  minimum  is 

not  the  same  for  all  kinds  of  nitrocellulose,  nor  is 
it  quite  independent  oi  concentration j  in  fact,  the 
gel  absorbs  selectivelj  varying  quantities  of  the 
Quid,  and  hence  the  composition  of  the  fluid  phase 
lilibrium  is  not  necessarily  the  Bame  as  that  of 
the  solvent  before  admixture  with  the  nitrocellulose. 
.N.i i !.■  hi  the  equations  whi<  li  have  boon  hitherto  sug- 
geeted  for  correlating  the  viscosity  of  boIs  with  the 
concentration  ol  the  disperse  phase  is  applicable  to 
the  sols  under  ili-iu--i.ui.  except  over  small  ranges 
ol  ■  on<  ■  mi. ui. hi.-  (i.  F.  M. 

Blotting    explosive;    Modified    TNT    (mixt 

and   trii 
a         .    C.  E.  Mmn...'  and  S.  P.  Howell.      U.S. 
Bureau   ol    Mines.      Reports  of    Investigations, 

Julie.    1 

Tin  composition  of  Trojan  grenade  powdi 
Moisture,  0*71  ;  nitrostarch,  24'37  ;  oils,  PIS  ; 
sodium  nitrate.  ."J7G2  ;  ammonium  nitrate, 
33'34  ;  ammonium  chloride,  0*89  :  carbon  and 
ash,  2*44  It  gave  the  following  results :  Velocity 
dt  detonation,  .*  1 T 4 1  m.  per  Bee.;  Trauzl  block,  216 

mall  block,  15'9  nun.;  pressure,  8836  kg.  per 
sq.  i  in. :  unit  deflective  charge,  266  g.;  calorimeter, 
1087*1  cals.  per  kg.  ;  volume  of  gas,  131"7  1.  I 
parative  tests  with  d  ammonia-dynamite  gave: 
■'.\'<7  m  per  Bee. j  202  c.c. ;  12'8  nun.:  s!>21  kg.  per 
sq.  iin.:  243  g.;  li.'-.'  cals.  per  kg.;  140  1.  Large 
Surplus  stocks  of  Trojan  grenade  powder  deterior- 
ated mi    jtora i unt  of  deliquescence  and 

when  submitted  to  the  influence  test  with  a  No.  8 
detonator  were  found  to  be  too  insensitive  tor  use. 
A  mixture  of  equal  parts  of  the  powder  and  trini- 
trotoluene, however,  proved  t .  >  be  a  satisfactory  ex- 
■ilnMVe  and  was  styled  "  modified  TXT."  The 
i  raters  produced  on  explosion  were  larger  than 
those  obtained  with  trinitrotoluene  alone.  The 
mixture  is  free  from  dust  and  i-  cnii-i'iuently  more 
readily  packed,  with  less  n-k  to  the  health  of  the 
workers  U  may  be  packed  in  paraffined  pane) 
a     cartri  asuring     lJ'xS"     having 

apparent  Bp.  gr.   11".  or  it  may  be  used  in  loose 
toriu  in  containers,     a  detonator  of  the  same  grade 

lired  for  trinitrotoluene  must  be  used. 

— W.  J.  w. 

Explosives;   Apparatus   foi    determining    Hie    ex- 

rature  of  .     A.  Langhans.     Z. 

--  uinl  Sprengstoffw.,  1920,  15,  161 — 

Thk  apparatus  comp  lar  or  cylin- 

drical   lead    I. lurk   surrounded   on   all   side-   except 
ip   by   an   iron   i  ket,    and   having 

drilled  sockets  in  which  are  placed  test  tube 
taining  the  -an  ,                plosive,  an  additional  one 
being  provided  lor  a  thermo ter.    To  redu 


weight  of  the  apparatus  it  rnaj  be  constructed  of 
iron,  copper,  or  brs  .  and  drilled  to  admit  oi  the 
,ii. ill  leaden  containers,  preferably  ol 
conical  -hip.-  to  facilitate  then'  removal  for  re-Jnelt- 
ing.  To  avoid  adheri  nee  ol  the  lead  to  the  block, 
an  nun  or  copper  sheath  may  be  used.  Tiie  ex- 
plosive may  be  kepi  under  observation  dining  the 
i. -i  h\  a  suitable  arrangement  of  lateral  and  ver- 

tical  hole-  and  m.  In  \Y.  .1 .  \V. 

Nitrometer  j  Expl  itions  with  the 

.     Witt.  /  biesB-  mid  Sprengstoffw., 

1920,  l"'.  I  16. 
\i  i  inii.i.M  i  in-,  and  trinitrotoluem  re  idues,  ob- 
tained  by  extraction  with  ether  in  a  Soxhlet  ap- 
paratus, and  then  dried  iii  a  vacuum  desiccator  ami 
treated  with  Bulphuric  acid  for  the  nitrogen  esti- 
mation,  were  found  to  ignite  "inn  transferred  t" 
the  nitrometer.  In  some  cases  an  explosion  re- 
sulted during  shaking  in  the  apparatus.  Impure 
■  r  i-  the  origin  oi  the  trouhle,  to  moid  which 
the  purest  quality  must  be  used;  the  extract  is 
then  completely  dried  in  a  vacuum  desiccator  and 
preferably  heated  to  50°  C,  only  a  very  slight  loss 
of  nitroglycerin  resulting  at  this  temperature. 

— W.  J.  W. 
Nitric  esters.     Farmer.     See  XX. 

Patents. 

Nitrocellulose ;  Stabilisation  of ai  atui 

therefor.    B  vanderLaan.    E.P.147,378, 2.10.19. 
Fob   stabilising   and   simultaneously   sub-dividing 

nitrocellulose  use  is  made  of  a  rotary  hoilcr  of  wood 
or  aluminium  provided  with  paddles  and  having 
two  opposite  manholes.  Steam  is  introduced  hy 
means  of  a  pipe  through  the  axis  of  the  vessel,  ex- 
haust steam  escaping  through  a  pipe  which  is 
separated  from  the  interior  of  the  boiler  by  a  sieve 
bottom.  The  contents  may  he  discharged  into  a 
hopper,  whence  they  can  bo  passed  to  the  pulping 
machine  hy  pumps.  The  process  ensures  energetic 
and  rapid  stabilisation  of  the  material,  economises 
-team  consumption,  and  simplifies  the  discharge  of 
the  stabilised  nitrocellulose. — W.  J.  W. 

Explosives;  Gelatinisdtion  of  cellulose  nitric  esters 

in   the    inn  n  a  fuel  ure  of  .        W.    Rintoul   and 

T.  J.   Nolan,  Assrs.  to  Nobel's   Explosives  Co., 
Ltd.     U.S.P.  1,348,741,  3.8.20.     Appl.,  19.5.19. 

See  E.P.  131,389  of  1918;  J.,  1919,  795  .v. 

Explosive  substances;  Preventing  danger  of  ex- 
plosion in  tin'  preparation  "ml  handling  of  dan- 
gerous  .     G.  Darier  and  ('.  Goudet,  As 

Soc.     d'Etudes     Chim.     pour     rind.       P.S  P 
1,319,111.  1U.-.20.     Appl.,  14.9. 18. 

See  E.P.  130,166  of  1918;  J.,  1919,  742  a. 

XXHI.-ANALYSIS. 

Potassium  hydrogen  phthalate;  Use  of as  stan- 

dard  in   alkalimetry.     F.   D.  Dodge.    J.   Amer. 
(  hem.  Soc,  1920,  42,  1655     i! 

Potassium  hydrogen  phthalate  for  use  as  a  stan- 
dard in  alkalimetry  should  he  crystallised  above 
20°  p.,  whereby  the  formation  of  a  more  acid  salt, 
L'Kfl*   ,H  ,<  I.  (     II  n..    i-  effectually   prevented.      (Cf. 

J..  1920,  530a.)    -I.  I'.  S. 

Magnesia  mixture.     0.  Kuhnt.     Chem. -Zeit.,  1920, 

44, 
Magnesia  mixture  for  the  precipitation  of  phos- 
phoric  acid  ii  prepared  without  the  addition  of 
ammonia  may  be  kept  indefinitely  in  glass  bottles 
without  the  glass  being  attacked.  The  requisite 
quantity  of  ammonia  is  added  after  the  phosphate 
solution  ha-  been  I  rested  «  ith  a  -light  excess  of  the 
nt.— W.  1'.  S. 
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Meials;  Use  of  organic  solvents  in  the  quantitative 
separation  of  .  III.  Separation  of  mag- 
nesium from  sodium  and  potassium  chlorides.  S. 
Palkin.  J.  Amer.  Chein.  Soc,  1920,  42,  1618— 
1621. 

The  chlorides  of  magnesium,  sodium,  and  potas- 
sium are  dissolved  in  the  minimum  quantity  of 
water  (ahout  15  c.e.  for  0'5  g.)  in  a  100 — 150  c.c. 
beaker  flask,  1  drop  of  concentrated  hydrochloric 
acid  is  added,  and  gradually  25  c.c.  of  absolute 
alcohol  is  dropped  into  the  middle  of  the  beaker 
while  rotating;  the  sodium  and  potassium  chlorides 
should  precipitate  in  a  uniform  granular  condition. 
In  a  similar  manner,  while  rotating  the  beaker 
25  c.c.  of  ether  (U.S. P.)  is  added.  When  the  pre- 
cipitate has  agglomerated  and  the  supernatant 
liquid  is  nearly  clear,  the  mixture  is  filtered 
through  a  weighed  Gooch  crucible  into  a  150  c.c. 
conical  flask,  using  only  mild  suction  to  avoid  dry- 
ing the  precipitate  too  soon.  The  beaker  is  washed 
with  a  mixture  of  1  pt.  of  alcohol  and  4  pts.  of  ether 
and  the  washings  passed  through  the  filter.  The 
filtrate  is  evaporated  to  dryness  and  the  residue 
treated  with  10  c.c.  of  alcohol.  One  drop  of  con- 
centrated hydrochloric  acid  is  added  and  the  mix- 
ture warmed  until  practically  all  has  dissolved. 
The  beaker  is  then  rotated,  50  c.c.  of  ether  slowly 
added,  and  the  mixture  kept  for  20  min.  The  pre- 
cipitate is  collected  in  the  same  Gooch  crucible, 
washed  as  before,  then  dried,  ignited,  and  weighed. 
The  filtrate  is  evaporated  to  dryness,  the  residue 
treated  with  5 — 10  c.c.  of  hydrochloric  acid  and  a 
little  water,  and  the  magnesium  estimated  in  the 
usual  manner. — J.  F.  S. 

Halogens  in  organic  compounds ;  Liquid  ammonia- 
sodium  method  for  the  estimation  of .     P.  B. 

Dains   and   R.   Q.   Brewster.        J.   Amer.    Chem. 
Soc.,  1920,  42,  1573—1579. 

Chloroform,  bromoform,  chloral  hydrate,  bromal 
hydrate,  methyl  cyanide,  benzyl  cyanide,  cyano- 
acetic  ester,  ethylidene  chloride,  tetrachloro- 
ethylene,  and  acetylene  tetrachloride  all  form  con- 
siderable amounts  of  sodium  cyanide  during  the 
estimation  of  halogens  by  the  liquid  ammonia- 
sodium  method  (J.,  1918,  448a).  The  halogen  in 
these  substances  may  be  estimated  by  Clifford's 
modification  of  the  process  (J.,  1919,  663  a).  (Cf 
J.C.S.,  Oct.).— J.  F.  S. 

y Urates  and  nitrites,  antipyrine  (in  pyramidone), 

phenol,    and    a-   and    fi-naphthols;  Colour    tests 

for  .     A.  Escaich.     J.  Pharm.  Chim.,  1920, 

22,  138—141. 

In  applying  the  test  for  nitrates,  previously 
described  (J.,  1918,  484  a),  to  waters  rich  iii 
chlorides,  it  is  advisable,  after  reduction  with  amal- 
gamated aluminium  and  filtration,  to  add  sufficient 
silver  nitrate  solution  to  precipitate  the  chlorides, 
and  then  to  filter  before  applying  the  colour  test 
for  nitrites.  Magnesium  may  be  activated  similarly 
to  aluminium,  by  immersion  in  mercuric  cyanide 
solution,  and  is  preferable  to  the  latter  metal  for 
the  detection  of  nitrates  in  diluted  wines.  For  the 
detection  of  antipyrine  in  pyramidone  1  g.  dis- 
solved in  10  or  20  c.c.  of  water  is  treated  with  1 
or  2  drops  of  a  5%  solution  of  alkali  nitrite  and 
5  drops  of  sulphuric  acid.  When  the  transient  blue 
colour  which  appears  has  vanished,  addition  of 
0'05 — 0'1  g.  of  lead  peroxide  will  produce,  if  anti- 
pyrine was  present,  a  violet  colour  changing  to  per- 
manent cherry-red.  The  following  modification  of 
the  quinone-imido  test  for  phenol  (or  aniline  after 
its  conversion  into  phenol  by  diazotising  and  boil- 
ing with  water)  is  very  sensitive: — 10—15  c.c.  of 
the  solution  to  be  tested  is  treated  with  5 — 10  drops 
of  ammonia.  O'Oo — 0-l  g.  of  sodium  persulphate, 
and  4  or  5  drops  of  2V/ 10  silver  nitrate  solution. 
A  green  coloration  is  produced  which  rapidly  inten- 


sifies and  changes  to  blue  for  concentrations  of 
phenol  exceeding  0'05  g.  per  litre,  and  which 
becomes  yellow  for  lover  concentrations.  o-Naph- 
thol  in  aqueous  alcoholic  solution,  treated  with 
sodium  nitrite  and  a  few  drops  of  acid  mercuric 
sulphate  solution,  produces  a  fine  red  coloration 
and  then  a  precipitate  resembling  mercuric  iodide. 
/?-Naphthol  yields  a  yellowish  precipitate  under 
similar  conditions. — J    H.  L. 

Glycol ;  Determination  of .     B.  Muller.    Chem.- 

Zeit.,  1920,  44,  513—515. 
The  bichromate  and  acetin  methods  used  in  glycerol 
analysis  are  trustworthy  for  the  determination  of 
ethylene-glycol,  but  the  acetin  method  can  be 
applied  only  when  the  glycol  is  in  a  concentrated 
form.  In  the  bichromate  method  the  mixture  must 
be  heated  for  4  hrs.  to  ensure  complete  oxidation ; 
the  excess  of  bichromate  used  may  be  determined 
iodometrically.  Oxidation  of  the  glycol  with 
chromic  acid  and  sulphuric  acid  and  gravimetric 
determination  of  the  carbon  dioxide  formed  also 
yields  accurate  results.  Benedikt  and  Zsigmondy's 
permanganate  method  cannot  be  used  for  the  de- 
termination of  ethylene-glycol,  since  the  latter  is 
not  oxidised  completely  to  oxalic  acid. — W.  P.  S. 

Spectrophotometry ;   Combination  of  fractionation 

vith  in  proximate  organic  analysis.     W.  E. 

Mathewson.  J.  Amer.  Chem.  Soc,  1920,  42, 
1277—1279. 
The  spectrophotometry  method  of  estimating  dye- 
stuffs  may  be  applied  to  colourless  organic  com- 
pounds by  first  converting  them  into  coloured  com- 
pounds, which  are  separated  from  other  coloured 
substances  by  extraction  with  suitable  solvents. 
Procedures  are  described  for  the  estimation  of  sul- 
phanilic  acid,  acetone,  and  /8-naphthol  depending 
on  their  condensation  respectively  with  picryl 
chloride,  2.4-dinitrophenylhydrazine,  and  diazo- 
tised  sulphanilic  acid. — J.  K. 

See  also  pages  (a)  620,  Coal  (Strache) ;  621,  Gaso- 
line in  natural  gas  (Anderson  and  Hinckley),  Ex- 
tracting bitumens  (Walczak  and  Rice);  622,  Free 
carbon  in  tar  etc.  (Hodurek) ;  625,  Hydrosulphhles, 
sulphides,  etc.  (Wbber),  Ferric  oxide  precipitates 
(Toporescu);  626,  Phosphates  (Seeligmann) ;  630, 
Corrosion  (Feurer),  Molybdite  (Bonardi) ;  632, 
Sulphonated  oils  (Kern),  Polenske  and  Beichrrt- 
ileissl  values  (Kirkham),  Paints  (Hallett),  Shellac, 
varnish,  etc.  (Crossley);  634,  Sucrose  (Jackson  and 
Gillis) ;  635,  Dextrose  and  hydrogen  cyanide 
(Bougault  and  Perrier) ;  637,  Sulphuric  acid  un- 
suitable for  use  in  Gerber's  butyrometer  (Reiss), 
Proteins  (Andersen);  638,  Phenyl  derivatives  of 
arsenious  acid  (Fleury),  Quinol  (Messner) ;  639, 
fsP'-Dichloroethyl  sulphide  (Hollely),  Tetramt  re- 
methane  and  hydrazine  CBaillie  and  others);  641, 
Explosives  (Langhans),  Explosions  during  opera- 
tions with  the  nitrometer  (Witt). 

Patents. 

Coal;  Apparatus  for  analysing  or  estimating  vola- 
tile constituents  of .  A.  Naito.   E. P.  147,254, 

7.4.19. 

A  weighed  sample  of  coal  is  distilled  in  a  closed 
crucible,  and  the  gas  is  led  into  kerosene  in  a  closed 
flask  fitted  with  a  reflux  condenser.  Water 
accumulates  at  the  bottom  of  the  flask,  and  tar  is 
dissolved  in  the  kerosene,  while  the  gas  passes  on 
to  a  measuring  bell  immersed  in  a  tank  of  water, 
the  volume  of  gas  being  measured  by  the  amount  of 
water  drawn  off  from  the  tank.  When  distillation 
is  complete,  the  water  is  separated  from  the  kero- 
sene and  measured,  while  the  increase  in  the  weight 
of  the  kerosene  indicates  the  amount  of  tar  dis- 
solved.— W.  F.  F. 
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Hardness  "I  materials;  Apv&iana  -  for  determining 

thy  [/hi//] .     A.  Herbert  and  P.  V.  Vernon 

i:  P    i  18,066,  23.8.19 

Hardness  of  metals;   Means   of   testing   the . 

B    P    Hugh.    E.P.  in  19. 

meters  actuated  h\j  animal  or  vegetable  fibre, 
i     i.    Halliwell.     E  P    144,144,  1-  S  19 

.  nahjsis     apparatus.       O,      Rohde,      \->r.     to 

iktiebolaget    Mono.     IS  P.   1,340,838, 
I-  '■  90       »ppl.,  98.11.18 

.1..  L917,  106. 


Patent  List. 

The  dates  given  in  this  list  are.  in  the  case  of  Applica- 
tions for  Patents,  those  of  application,  and  in  the  case  of 
Complete  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced  Complete 
Specifications  thus  advertised  as  accepted  are  open  to  in- 
spection at  the  Patent  Oifice  immediately,  and  lo  opposi- 
tion within  two  months  of  the  date  given. 


I.— GENERAL;  PLANT;  MACHINERY. 

Applications. 
Curran.    Johns,    Lowe,    and    Trescott.       Retorts. 

•2:  184.    Sept.  3. 

Pocks.     Apparatus  for  grading  and  separating 
dry  powdered  material.    25,544.    Sept.  1. 

Garrett.    Filling  lor  rectifying  columns  of  liquor 
stills  or  gas-scrubbing  towers.    26,019.    Sept.  10. 

Griffiths.        Continuous-tunnel      kilns.        25,714. 
Bept .  7. 

Hurrell.       Filters     and     filter-presses.       25,937. 
Bept.  9. 

Johns.     Distillation  of  material  carrying  volatile 
matter.     25,391.     Sept.  2. 

Johns.     Vapour-condensing  apparatus.     25,392. 
-       .2. 

Manufacture    of    heat-exchanging 
bodies,    25,386.    Sept.  2. 

Kreutzberg.       Pulverising    apparatus.       2(1.001. 
B         9. 

Low  and  others.    25,997.    .SV-   IV 

Morgan,   and  Thermal  Industrial  and   Chemical 
;  •  i  Mel  hod   of  immersing    subdivided 

solids  or  liquids  in  liquids.     25,804.     Sept.  7. 

1  * t .i ii ii-  nschmidt.     25,585.     Set    V  I  I . 

oson,    and    Ilobinson    and    Son.      Apparatus 
f.ir    separating    solid    particles    from    air.      25,299, 
2. 
S     ford.    Qrinding-machine.    25,223.    Sept.  1. 
Shinier.  Conducting       furnace       operations. 

II.    Bept.  4. 

I  Beige  de  Fo  I  oke.    Apparatus 

fur  causing   air  in   gas   tu   bubble   into   a    liquid. 
-.     (Belg.,  11.3.20.) 

'/.-.ilk.    Raising  liquids  easily  evaporating  at  low 
ad    standing    under    low    pressure. 
.      24.    Bept.  3.    (Swita.,  [0.10.19 

Outrun  Sen  Hi.  ltioxs  Accepted. 

I  1918).     Khktru.  hem.  Vrerke.     Purnai  ■■  For 
carrying  out  endothermic  gas  reactions.    (110,503.) 
15. 


3046    (1919)       Dick.      Evaporating    apparatus. 
1,007.)    Bep 

1740(1919).    Linden.    Si     \i\ 

"-III  (1919).     La   Bonr.     Effecting  intimate  con- 
tact   between   liquids  and  gases   for  evaporating, 
loling,  concentrating,  washing,  etc.       (125,380.) 
Bept.  15. 

10,035  (1919),    Stokes.    Refi  igerating  apparatus. 
(150,017  I    Sep 

13,339    (1919).      Boberg,    and    Techno-Chemical 

Laboratories,         Ltd,  Diving        processes        and 

apparatus,      i  150,068.)     Bept.  8. 

13,558(1919),    Smith  A  Co.    Grinding-machines. 
(127,589  I    Bi  i  ■ 

15,843(1919).    Smallwood.    Furnaces.    (150,467.) 
s.pt.  15. 

15,928  (1919).     Ochterbeck.     Crushing-machines 
(128,936.)    s.pt.  s. 

16,57]  (1919).     Whitfield.     Tunnel  ovens  or  kilns. 
(150,489.)    Sept.  I.-,. 

17,12-  (1919).     S.,c    Anon.  I'Oxhydrique  Franc. 
Apparatus  for   intensifying  the  mutual  action  of 
gases     with     liquids     or    Bolids     during    mixing. 
15. 

18,299    (1919).      Somerville.      Kilns.      (150,157.) 

Sept.    -. 

3896    (1920).      Metallbank    u.    Metallurg.    Ges. 
Evaporating  liquors.    (140,059.)    Sept.  15. 

7385  H920).    Crida.    Control  of  diving  processes. 
(140,104.)     Sept.  B. 


II.— FUEL;      GAS;      MIX  K.NAT,      OILS      AND 

WAXES;    DKSTltrCTIVE    DISTILLATION; 

HEATING;  LIGHTING. 

Applications. 

Banyard.        Carbonisation      of     coal.        25,020. 
Aug.  30. 

Carmichael  and  Guillaume.     25,072.    See  XII. 

Curran  and  others.     25,484.     See  I. 

Deutsche   Koks-Gas   Ges.     Water-gas  producers. 
25,570.    Sept.  4. 

Duckham,   and  Woodall,   Duckham,   and  Jones. 
Gasification  of  coal.    25,255.     Sept.  1. 

Dulac,     Lajouz,     and    Lcmoine.       Transforming 
liquid  fuel  into  solid  fuel.     25,908.     Sept.  8. 

Elias.       llluminant    by    incandescence.       25,334. 
Sept.  2. 

Farbw.  vorm.  Meister,  LuciuB,  n.  Briining.    De- 
sulphurising    gases.      25.151.      Aug.    14.      (Ger., 

2.7.20.) 

25.. -101.    See  I. 

Method  ni  carbonising  coal  etc. 


Johns. 

Lewis. 
Aug.  31. 

Bchott 
Aug.  31. 

Willemse.      Production    of    wuter-gas 
Sept.  7. 


Manufacture    of    briquettes. 


25,151. 
25,141. 


COKPLETI     SH miiins    ACCEPTED. 

8443  (1919).  Smith.  Treatment  oi  coal,  espe- 
cially in  the  manufacture  of  fuel  briquettes. 
(125,379.)    Sep..  16. 

14,086(1919).     Hon  i       Production  of  hydro- 

carbon liquids  from  carbonaceous  materials. 
(132,490.)    Sept.   15. 

15,126  (1919).  l.'.S.  Industrial  Aleohs-  Co. 
Aeroplane  motor  fuel.    (128,917.)    Sept.  8. 
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15,916  (1919).  Galusha.  Gas-producers.  (129,971.) 
Sept,  8. 

31.799  (1919).  Woodall,  Duckham,  and  Jones, 
and  Duckham.  Introduction  of  steam  into  vertical 
retorts  or  ovens.     (150,5S9.)    Sept.  15. 

2789  (1920).  Muhlfeld.  Burning  pulverulent  or 
liquid  fuel  in  furnaces.     (150,230.)     Sept.  8. 

III.— TAR  AND  TAR  PRODUCTS. 

Complete  Specification  Accepted. 

13,619  (1919).  Tcherniac.  Reduction  of  aromatic 
nitro-compounds.     (150,412.)    Sept.  15. 

IV.— COLOURING  MATTERS  AND  DYES. 

Application. 

Cassella  und  Co.  Manufacture  of  a  colour  of  the 
anthraquinone  series.  25,263.  Sept.  1.  (Ger., 
1.9.19.) 

V.— FIBRES:  TEXTILES;  CELLULOSE; 
PAPER. 

Applications. 

Hollaender.  Production  of  a  plastic  substance. 
25,079.     Aug.  31. 

Hollaender.  Production  of  artificial  fibres,  films, 
etc.     25,080.     Aug.  31. 

Jenkins.  Apparatus  for  drying,  cleansing,  or 
carbonising  wool  etc.    25,417.     Sept.  3. 

Jenner.  Apparatus  for  drving  varnished  paper 
etc.    25,064.    Aug.  31. 

Kirschbraun.  Waterproof  paper  and  process  of 
making  same.    25,753.     Sept.  7. 

Marx.  Paper-making  etc.  machines.  25,092. 
Aug.  31. 

Complete  Specification  Accepted. 
29.474    (1919).      Gratz.     De-acidification   of   raw 
wood  pulp  liquor.     (150,171.)     Sept,  15. 

VI.— BLEACHING;  DYEING;  PRINTING; 
FINISHING. 

Applications. 

Boucherie.  Impregnating  animal  and  vegetable 
fibres.    25,160.    Aug.  31.    (Fr.,  15.6.20.) 

Hindle.  Printing  cotton  and  woven  fabrics. 
25,493.     Sept.  4. 

Leach,  Pollitt,  and  Willows.  Production  of 
pattern  effects  in  cotton  etc.  fabrics  and  silk. 
?.5,294.    Sept.  2. 

Surpass  Chemical  Co.  Process  of  dyeing.  26,079. 
Sept.  10.     (U.S.,  30.1.20.) 

Complete  Specification  Accepted. 
29,410    (1919).      Watremez.      Scouring   fibres    of 
vegetable  origin  to  facilitate  and  accelerate  subse- 
quent bleaching.     (139,457.)     Sept.  8. 


VII.— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Applications. 

Goldschmidt  A.-G.  Production  of  alkali  sulphate 
and  hvdrochlorie  acid.  26,001.  Sept.  9.  (Ger., 
9.9.19.) 


Hansford.  Manufacture  of  neutral  sulphate  of 
ammonia.     25,505.     Sept.  4. 

Nitrogen  Corporation.  Production  of  sodium 
bicarbonate  and  hvdrogen.  25,359.  Sept.  2. 
(U.S.,  7.2.20.) 

Pattison  (Mathieson  Alkali  Works).  Recovery  of 
ammonia.     25,402.     Sept.  3. 

Pfannenschmidt.  Acid  chambers,  acid  towers, 
acid  mains,  etc.    25,585.    Sept.  6.    (Ger.,  8.9.19.) 

Robertson,  and  Robertson  &  Sons.  Recover}*  of 
high-boiling  acid.     25,206.     Sept,  1. 

Soc.  I' Air  Liquide.  Direct  svnthesis  of  ammonia. 
25,766.    Sept.  11.    (Fr.,  12.9.19.) 

Terrell.  Preparation  of  thoria  and  thorium  salts. 
25,435.     Sept.  3. 

United  Alkali  Co.  (Barker).  Electrolytic  cells  for 
producing  alkali  chlorates.     26,104.     Sept.  10. 

Zack.  Separating  oxvgen  and  nitrogen.  25.423. 
Sept.  3.    (Switz.,  15.10.19.) 

Complete  Specifications  Accepted. 

15.296  (1919).  Carborundum  Co.  (Hutchins). 
Purifying  aluminous  materials.    (150,116.)   Sept.  8. 

15,765  (1919).  Marks  (Nitrogen  Products  Co.). 
Apparatus  for  fixation  of  nitrogen.  (150,127.) 
Sept.  8. 

31,909  (1919).  Pestalozza.  Electrolytic  appara- 
tus for  direct  production  of  hvpochlorites. 
(150,214.)    Sept.  8. 

32.672  (1919).  Fabr.  de  Prod.  Chim.  de  Tliann  et 
de  Mulhouse.  Manufacture  of  potassium  sulphate. 
(137,519.)    Sept.  15. 

VIII.— GLASS;  CERAMICS. 

Applications. 

British  Thomson-Houston  Co.  (General  Electric 
Co.).    Finishing  glass.    25,982.    Sept.  9. 

Clarke  and  Gaudin.  Drying  china  clay.  25,075. 
Aug.  31. 

Marino.  Metallising  articles  of  porcelain,  china, 
etc.     26,175.     Sept,  11. 

Complete  Specifications  Accepted. 

674  (1920).  British  Thomson-Houston  Co. 
(General  Electric  Co.).  Substances  for  coating 
glass  surfaces.     (150,598.)    Sept.  15. 

15,973  (1920).  Ueda.  Process  for  treating  glass 
surfaces.    (144,737.)    Sept.  15. 

IX— BUILDING  MATERIALS. 

Applications. 

John.  Roofing,  walling,  etc.  material.  25.137. 
Aug.  31. 

Llovd  and  Maclean.  Manufacture  of  cement. 
26,017.    Sept.  10. 

Low,  Smith,  and  Tullock.  Composition  for  heat 
insulation.     25,997.     Sept.  9. 

Zickgraf.  Production  of  artificial  limestone. 
26,048.     Sept.  10. 

X.— METALS ;      METALLURGY.      INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Baines,  Clarke,  and  De  Lavaud.  Heat  treat- 
ment of  metallic  etc.  subjects.     25,145.     Aug.  31. 
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British  Thomson-Houston  Go.  (General   Electric 
\      welding  compositions.    25,888.    Sept.  B. 

i  Steel   I  25  788.      Si  i 

1    -  ,  .",  L0.19.) 

De  I!. i'-.     Melting  and  casting  metals.    25,018. 

\  .      30. 

Erikson.      Process    and    furnace    for    reducing 
metallic  oxides.    25,653.    B»i  I 
>.     Furnaces  for  fusion  ol 
1.     (Fr.,  5.19.190 
Schiff  and  Vh  ian.    Conversion  and  separation  "i 
complex  ores  and  minerals.    25,605.    Se] 

Wichmann.       Manufacture  of  alloys. 

1. 

e.'Mi-iin  Specifications  Accepted. 

191  I).   Chiapponi,  Hesse,  and  Rausi  henplat. 
.il  of  iron  from  oxide  or  roasted  Bulphide  tin 
on  i.    Sept.  15. 

10,388    (1919).      Speer.      Chrome    nickel 

3    it.  B. 

12,796(1919).    Whyte.    Case-hardening,  tei 
ing,  etc.     (150,035.)     Sept.  8. 

13,908   (1919).     Cohen  and  Catterall.     Yu. 
for  melting  and  refining  metals.   (150,042.)  Sept.  i. 

13,347    (1919).     Coles.     Continuous   electrolytic 

production  of  copper  wire.     (150,063.)     Sep! 

14,154    (1919).      British    Thomson-Houston    Co. 
i  a-  Co.).     Annealing  metal 
(150,437.)    Sept.  15. 

11. M7  (1919).  Gaunt,  Walters,  Marie,  and 
Gibbons  Bros.  Furnaces  tor  heat  treating  metals. 
(160,0  -    it.  8. 

15,109(1919).  Martin.  Water  concentration  .>i 
ores.    (150,113.)    Sept.  S. 

16, -111  (1919).  Wnretemberger  and  Frei.  Manu- 
facture «.i'  fluid  for  preventing  corrosion 
of  copper  tubes  etc.     (130,333.)     Sept.  8. 

13  (1919).     Mellor.     Reduction  oi   metals  bo 
powder.     <1  "".0.190.)    Sept.  15. 

29,504(1919).  Electrolytic  Zinc  Co.  Recoverj  of 
zinc  by  electrolysis.    (136,151.)    Sept.  15. 

1013  (1930).  International  Nickel  Co.  Manu- 
facture of  nickel  and  copper.     (138.600.)     Sept.  15. 


XI.— ELECTRO-CHEM I  ST  I<  V . 
Applications. 


Davey,    ami    Electro    Metals,    Ltd. 
electrodes  of  electric  furnaces.    21 


Opei 

Sept.  0. 

Davis.     Storage  batteries.    25,035.    Aug.  30. 

Gouin    and    Roesel.      Alkaline    storage    batteries. 
19.    Sept.  9.    (Fr.,  10.9.19.) 

Powell.    Electric  batteries.    25,491.    Sept.  4. 

ens.   Electric  accumulators.  25,825.    Si 

United  Alkali  Co.  (Barker).    26,104.    See  VII. 

Complete  Specifications  Accepted. 
18,347  .1019).    Coles.    See  X 

Gardiner  and  Duggan.     St 
batteries.    (160,171.)    Sept.  B. 

91,689    (1919).      De    Luca.      Electric    furnaces. 
(160,533.)    Sept.  15. 

1919).    Electrolytic  Zinc  Co.    See  X. 

81, 009  (1919).    Pestalozsa.    See  VII. 

363    (1930).      Jackson    (Allen    Electrolytic    Cell 
Corp.).    Electrolytic  cells.    (150,595.)    Sept.  IS. 


(1930).      Coles.      Zinc    battery    elements 
i97.)    Sep! 


XII.     FATS;  OILS     u  \\KS. 

Anil,  vi  io\~. 

Carmichael  and  Guillaume.     Apparatus  for  ex- 
ng,  distilling,  etc.  <>iN,  greases,  Bewagi 
2.     Aug.  31. 

Dayton    Metal     Products    Co.      Eydrogenation 
apparatus.     95,144.     Aug.  31.     (U.S.,  5.10.18.) 


Mil.     PAINTS     PIGMENTS;     VARNISHES: 
RESINS. 

Applications. 

Barrett  Co,       Manufacture  of  resins.       25,811. 
Sept.  7.     (U.S.,  -  3  20  I 
Bolla<  in I.  i      95,079.    See  V. 

Miti  bell.       .Manilla,  ture  of  lithopone.       25  983. 
1. 

CoMI'I.ETE    SPECIFICATIONS;    ACCEPTED. 

24,606  (1919).  Isaacs.  Coating  compositions  ox 
paints.     (150,551.)     Sept.    15. 

7488  .1020).     Pooley  and  Strevens.     Exti 
of  gum  from  grass  trees.    (150,638.)    Sept.  15. 

XIV.— INDIA-RUBBER;  GUTTA-PERCHA. 

Applications. 

Crouch  and  Speedy.  Rubber-mixing.  25,095. 
Aug.  31. 

Feldenheimer,  Plowman,  and  Schidrolvitz.  Manu- 
facture of  rubber.    25,813.    Sept.  7. 

Goodyear  Tire  and  Rubbei  Co.     Manufactu 
vulcanised   caoutchouc.     25,810.     Sept.    7.     (U.S., 
10.11.19.) 

Kenny  and  Oetberg.  Rubber  material.  95,474. 
Sept.  3. 

Complete  Specification  Accepted. 

12,928  (1919).     Dunlop  Rubber  Co.,  Wortbington, 

and   Hvde.      Treatment   of   raw   rubber.     (150,043.) 

Sept.  8. 

XV.— LEATHER;  BONK;  HORN;  GLUE. 

Applications. 

British  United  Shoe  Machinery  Co.,  and  Reid. 
Finishing  etc.  leather  goods  etc.    25,050.    Aug.  30. 

Turner  Tanning  Machinery  Co.  Machine  for 
treating  hides,  skins,  and  leathi  r.  2  1,969.  Aug.  30. 
(U.S.,  30.8.19.) 


XVI.— SOILS;  FERTILISERS. 

Applications. 

Johnson    (Badische    Anilin     nnd    Soda-Fabrik) 
Mi  anfacture  of  fertilisers.     25,892.     Sept.  8. 

Soc.   d'Etudes   Chim.    pour   1'Industrie.     25,336. 
5       \\ 

9a     d'Etudes  Chim.  pour  1'Industrie.     Manufac- 
ture  of   manures.       26,337  B,    25,340   I.    25,344  5 
Sept.  2.    (Sun/...  26.0  and  15.11.19,  2.3.20.) 
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Complete  Specification  Accepted. 

10,592  (1919).  Young  and  Watson.  Utilising 
sewage  sludge  to  produce  marketable  manure  and 
other  products.     (150,375.)     Sept.  15. 


XVII— SUGARS;  STARCHES;  GUMS. 

Application. 

White  (Perkins  Glue  Co.)  Modifying  or  convert- 
ing starch.     26,074.     Sept.  10. 

Complete  Specification  Accepted. 

31,741  (1919).  Ballochmyle  Creamery  Co.,  and 
McCrone.  Process  of  sugar-boiling.  (150,588.) 
Sept.  15. 

XVIII— FERMENTATION  INDUSTRIES. 

Applications. 

Herriott  (Deerr).  Recovery  of  alcohol  and  con- 
centrated slop  from  fermented  materials.  26,159. 
Sept.  11. 

Jensen.  Manufacture  of  yeast.  26,152.  Sep. 
11.     (Denmark,  12.9.19.) 

Complete  Specifications  Accepted. 

7552  (1917).     Weizmann.     See  XX. 

11,302  (1917).     Diamalt  A.-G.     .See  XX. 


XIX.— FOODS;   WATER   PURIFICATION; 
SANITATION. 

Applications. 

Atmosteral,  Ltd.,  and  Dunsford.  Antiseptics, 
disinfectants,  etc.     26,086.     Sept.  10. 

Bate  and  Dexter.  Utilising  chlorpicrin.  25,773. 
Sept.  7. 

Carruichael  and  Guillaume.     25,072.     See  XII. 

Clayton.  Preservatives  for  margarine,  butter, 
cream,  etc.    25,034.    Aug.  30. 

Cocks  and  Wayman.    Beverage.    25,225.    Sept.  1. 

Hardcastle.  Food  for  animals  etc.  25,195-6. 
Sept.  1. 

Springhorn.  Treatment  of  peat  moss  for  purifica- 
tion of  sewage  effluents  etc.     25,485.     Sept.  3. 

Complete  Specifications  Accepted. 

4740  (1919).  Linden.  Drying  sewage  sludge  or 
other  wet  material.     (150,368.)     Sept.  15. 


10,592  (1919).     Young  and  Watson.     See  XVI. 

XX.— ORGANIC  PRODUCTS;   MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Applications. 

Dayton  Metal  Products  Co.     25,144.     See  XII. 

Rohm  und  Haas.  Manufacture  of  alkylene-cyan- 
hydrins.     25,261.     Sept.  1.     (Ger.,  3.9.19.) 

Sander.  Production  of  synthetic  alcohol.  25,738. 
Sept.  7. 

Soe.  d'Etudes  Chimiques  pour  l'lndustrie.  Con- 
version of  cvanamide  into  urea.  25,336.  Sept.  2. 
(Switz.,  26.9.19.) 

White  (Spirocide  Corp.).  Producing  medicinal 
compounds.     25,471.     Sept.  3. 

Complete  Specifications  Accepted. 

7552  (1917).  Weizmann.  Fermentation  pro- 
cesses for  producing  acetone  and  butyl  alcohol. 
(150,360.)     Sept.  15. 

11,302  (1917).  Diamalt  A.-G.  Production  of  sac- 
charic acid  and  tartaric  acid  from  carbohydrates. 
(108,494.)     Sept.  15. 

13,502  (1919).  Imray  (Soc.  Chem.  Ind.  in  Basle). 
Manufacture  of  allvl  ester  of  2-phenylquinoline-4- 
carboxylic  acid.     (150,401.)     Sept.  15. 

13,619  (1919).     Tcherniac.     See  III". 

22,482  (1919).  Soc.  des  Acieries  et  Forges  de  Fir- 
miny.  Catalytic  preparation  of  acetic  acid  from 
acetylene.     (132,529.)     Sept.  8. 

12.753  (1920).  Bregeat.  Recovery  of  camphor 
from  gaseous  mixtures.     (150,654.)     Sept.  15. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

Middleton.    Transfer-processes.    25,619.    Sept.  6. 

Middleton.       Production    of    three-colour    helio- 

chromes.    25,620.    Sept.  6. 

Mimosa  A.-G.     Toning  baths.     25,762.     Sept.  7 

XXIL— EXPLOSIVES ;   MATCHES. 
Applications. 

Claessen.     Manufacture  of  gelatinous  explosives. 
25,802.     Sept.  7.     (Ger.,  22.4.20.) 

Jones  and  Kelly.    Explosives.    24,984.    Aug.  30. 

Lundsgaard.    Explosives.    25,486.    Sept.  3. 
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tvapi  ">:  Stu'lus  in .     \V.  I,.  !; 

.in. I  1'  \\  .  Shepard.  Amor.  Inst.  Cbem.  Kng., 
87.6.30  Chem  and  Met.  Bug.,  L920,  '-'3,  237"- 
941,  281  -'-I 
Twin  is  the  Brsl  contribution  From  the  Evaporator 
!  rime/it  Station  of  the  University  ot  Michigan, 
and  deals  vs  1 1 1 1  the  influence  ol  temperature  drop 
and  temperature  It-  \  •  1  on  heat  transmission  in  ■ 
vertical  tub  evaporator  The  following  conclusions 
from  the  experimental  results  are  given,  with  the 
i ami i nation  that  they  must  bo  applied  with  caution 
i.)  other  types  of  apparatus.  The  apparenl  co- 
efficient of  heat  transmission  in  vertical  tube 
evaporators  decreases  with  decrease  in  temperature 
drop  and  approaches  u  ro  tor  aero  temperature 
drop.     It  increases  with  boiling  point  for  a  given 

temperature  drop    (which    ah* icreasing 

■team  temperature).  Correcting  the  apparent 
hi'at  transi  oefficients  for  hydrostatic  head 

gives  figures  which  change  hut  little  with  tempera- 
ture drop.  This  remaining  change  is  probably  due 
to  increased  circulation  at  increased  rates  of  boil- 
ing. The  corrected  neal  transmission  coefficients 
used  show  considerable  differences  when  the  boiling 
point  i-  increased  and  the  temperature  drop  hold 
constant.  It  is  impossible  to  represent  heal  trans- 
mission coefficients  for  different  boiling  points, 
different  temperature  drop-;,  and  different  steam 
temperatures  by  any  expression  which  does  not  con- 
sider at  least  two  of  these  three  factors.— AY.  H.  C. 

porattng  apparatus;  Simhi  of  condensation  in 

.     E.    Depasse.     Bull     Assoc,    (him.    Suit., 

1920,  37.  434— 444. 

In  evaporating  a  liquid  particularly  liable  to  in- 
crustation, it  was  found  that  incrustation  was  most 
rapid  where  the  temperature  difference  and  the 
amount  of  evaporation  per  unit  area  of  heating 
surface  were  greatest;  in  these  cases  the  coefficient 
of  evaporation.  K  fas  defined  by  Hnrsin-Deon),  was 
increased  and  incrustation  diminished  by  reducing 
the  temperature  difference.  From  an  investigation 
of  a  number  of  apparatus  of  different  types  it  is 
concluded  that  K  varies  according  to  the  construc- 
tion of  the  apparatus  and  the  nature  and  concentra- 
tion of  the  liquid  evaporated.  Curves  are  given 
showing  for  the  evaporation  of  pure  water  in  a 
Binglc  unit  the  relation  between  the  temperature  of 
the  heating  steam,  the  temperature  difference,  and 
the  rate  of  evaporation  per  unit  area. — J.  H.  L. 

Ilfnt   transfer  in  flues.     L.  H.  Frv.     Engineering, 

1920,  no,  365 

Tnr.  influence  of  length  and  dimensions  of  flue,  the 
rate  of  Mow  of  gas,  and  temperature  drop  on  heat 
transference  in  Buea  lias  been  studied  by  the  aid 
of  a  double  logarithmic  (lolog)  formula.  The  re- 
sults are  shown  in  a  number  of  tables  of  experi- 
mental results  and  of  calculated  data,  and  the 
forinube  have  In  in  applied  to  the  published  results 
of  other  experimenters  to  bring  them  into  harmony. 

— \V.  H.  0. 

Patents. 

I  apparatus.      E.    Barter. 

R.P.   L27  565,  6.5.19.     Cony.,  35.6.18, 

A  gas  which  is  to  gain  or  lose  heat  is  passed 
through  a  centrifugal  fan  the  rotor  of  which  u  sur- 
rounded by  concentric  rings  of  gilled  tubes;  the 
tubes  i  arry  hot  or  cold  water  or  other  liquid,  and  the 
gills  are  directly  in  the  path  of.  but  are  so  shaped 
as  t„  avoid  shock  to,  the  issuing  gas.— B.  M.  V. 


I'm  ■  and  Wet  struck                  ling  chdmber 

I.  Dressier  Tunnel  Ovens,  Ltd.,  and  C. 

D      si,.,.  E.P.  I  19,086,  i  i  5.19. 

'in k  cooling  chamber  of  ■  tunnel  oven  is  provided 

with  a  nest  oi  horizontal  or  slightly  inclined  tube-, 
inline,  led  with  a  water  supply  at  the  cooler  end 
and  with  a  steam  drum  at  the  end  nearest  the 
furnace.  To  prevent  lb.-  beat  of  the  furnace  heat- 
ing the  water  in  the  tul.es  directly,  there  may  be 

interposed  a  passage,  huilt  of  refractory  material, 
which  is  only  just  large  enough  to  permit  the  goods 
mi  their  truck  to  pass.  — B.  M.  V. 

Funnel  kiln.  1'.  A.  Meehan,  A-m,  to  American 
I',,  jsler  Tunnel  Kilns,  i,u.  is.]'  (a)  1,348,510 
and  (i«)  1,348,511,  3.8.20.    Appl.,  5.12.19. 

(\)  A  HORIZONTAL  kiln  for  the  heat  treatment  of 
articles  has  a  port  at  one  end  for  the  entrance  and 
exit  of  the  .ariier  containing  the  articles.  A  high 
temperature  zone  is  maintained  at  a  distance  from 
the  port,  and  the  carrier  is  reciprocated  between 
the   port   and    the  high   temperature   zone,      (b)  The 

combustion  chamber  for  the  kiln  described  in  (a)  is 
divided  into  two  longitudinal  passages  which  com- 
municate at  one  end.  forming  a  continuous  passage. 
Air  and  fuel  enter  at  the  free  end  of  one  of  the 
passages,  and  burnt  gas  is  drawn  off  at  the  free  end 
of  the  other  passages.      AY.  P.  F. 

Tunnel  oven.  P.  K.  Meiser.  Q.P.  320,800,  4.3.19. 
A.l.ln.  to  319,440  (J.,  1920,  476a). 

Gas  leads  with  detachable  flexible  connexions  aro 
arranged  in  parallel  underneath  the  trolleys  bear- 
ing the  crucibles,  each  of  which  thereby  obtains  a 
fresh  supply  of  gas. — G.  F.  AI. 

Kiln.  C.  E.  Carpenter.  U.S. P.  1,349,185,  10.8.20. 
Appl.,  20.11.19. 

Tjie  floor  of  a  kiln  contains  a  pair  of  crossed  flues 
communicating  at  their  point  of  intersection  and 
an  annular  flue  intersecting  aid  communicating 
with  the  crosseD  Hues.  One  of  the  crossed  flues  and 
the  annular  flue  are  open  at  the  top  to  the  interior 
of  the  kiln  and  one  end  of  the  other  crossed  flue  is 
open  to  the  stack. — AY.  F.  F. 

I'^r   funnier.      K.    L.    Knoedler,   Assr.   to  AYclsbach 

Co.     C.S.P.  1,349,159,  10.8.20.     Appl.,  1.5.18. 
A  POT  is  mounted  on  horizontal  trunnions,  so  that 
it  can  be  tipped,   and  a   rotary  stirrer  is  provided, 
mounted  on  an  inclined  axis  so  that  the  pot  may  be 
tipped  without  interfering  with  the  stirrer. 

—AY.  F.  F. 

Kiln;    liotary   ■ -.     A.    E.    Truesdell    and    L.    F. 

Phillips.  U.8.P.  1,350,750, 24.8.20.  Appl., 20.10.16. 

An  inclined  rotary  kiln  is  heated  by  combustible 
gas  and  primary  air,  which  an-  supplied  at  its 
lower  end.  The  portion  of  the  kiln  forming  the 
burning  chamber  is  surrounded  by  a  jacket  through 
which  secondary  air  is  passed  to  preheat  it.  The 
i.ndary  air  is  delivered  to  the  burning  chamber 
at  a  point  intermediate  between  its  ends. — AY.  F.  F. 

Deeantatiofi  apparatus.    J    Denoel.    E.P.  149.551, 

1 1.10.19 
Imp,  liquid  containing  suspended  matter  flows  in  at 
the  top  of  an  inverted  funnel,  from  under  the 
lower  edge  of  which  the  char  liquid  flows  up 
through  the  outer  space  to  an  overflow,  while  the 
ettled  mud  flows  continuously  downwards  to  a 
bottom  outlet,  the  apparatus  is  so  proportioned 
that  the  liquid  falls  with  decreasing  velocity  until 
it  reaches  the  bottom  edge  of  the  funnel,  and  the 
velocity  is  not  increased  on  the  upward  journey  of 
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the  clear  liquid.  To  avoid  shock  and  permit  the 
escape  of  froth,  the  feed  may  be  from  an  auxiliary 
tank  to  an  inlet  slightly  below  the  surface  of  the 
liquid,  and  any  air  rising  up  the  walls  ot  the 
funnel  is  permitted  to  escape  through  an  annular 
space  around  the  inlet. — B.  M.  V. 

Filter.     W.  D.  Mount.     U.S.P.  1,348,036,  27.7.20. 

Appl.,  11.12.19. 
A  rotary  drum  filter  is  built  up  of  two  end  flanges 
and  a  series  of  interchangeable  grids  forming  the 
cylindrical  surface.  Each  grid  covers  only  a  part 
of  the  surface,  and  the  abutting  edges  of  all  the 
grids  are  secured  by  a  6ingle  clamping  device. 

— W.  F.  F. 

Filter.     P.  C.  Forrester.  U.S.P.  1,349,056,  10.8.20. 

Appl.,  22.3.19. 
A  small  container  open  at  the  top  is  arranged  cen- 
trallv  within  a  reservoir  near  the  top.      The  con- 
tainer   accommodates   two   filtering   bags,    each    of    , 
which  is  hinged  at  one  side  to  the  side  of  the  con-    [ 
tainer,   the   two  hinges  being    on    opposite   sides. 
Each  bag  may  be  swung  in  a  vertical  plane,  so  that 
it   is  suspended   over  the  reservoir    to    filter    the 
liquid  which  is  supplied  to  the  reservoir,  and  the    ■, 
pivots  of  the  two  bags  are  geared  together  by  racks 
and  pinions,  so  that  when  one  is  in  U6e  over  the 
reservoir  the  other  is  withdrawn  into  its  container    | 
to  dry  the  residue  formed  on  it. — \V.  F.  F. 

Filter      E.  J.   Sweetland,  Assr.  to  United  Filters 

Corp.  U.S.P.  1,349,238, 10.8.20.  Appl.,  30.3.15. 
A  filter  plate  has  the  central  web  portion  reduced 
in  thickness  to  provide  drainage  spaces  when 
covered  with  filtering  fabric  on  both  sides.  The 
fabric  is  supported  on  a  sheet  of  reticulated 
material  underneath,  and  means,  such  as  a  clamp- 
ing ring,  are  provided  for  clamping  the  edges  of 
the  fabric  to  the  plate  and  sealing  the  joint.  The 
same  ring  also  seals  the  joint  between  two  adjacent 
filter  plates.— W.  F.  F. 

Filtering  materials.  J.  H.  Berrigan,  Assr.  to 
H.  R.  Worthington.  U.S.P.  1,350,292,  24.8.20. 
Appl.,  8.12.15. 
Liquid  to  be  filtered  is  supplied  to  the  interior  of 
a  casing  and  the  filtered  liquid  is  discharged  from 
the  interior  of  a  hollow  element  having  walls  of 
filtering  cloth  supported  in  the  casing.  A  hot  fluid 
is  continuously  supplied  to  the  interior  of  the  filter- 
ing element  during  the  filtering  operation. 

— W.  F.  F. 

Filter.    F.  K.  and  E.  F.  Atkins.    U.S.P.  1,350,433, 

24.8.20.  Appl.,  20.9.16. 
Solid  material  is  deposited  on  the  outer  surface  of 
a  filter  cloth  supported  on  a  flat  plate.  To  remove 
the  cake,  liquid  is  forced  through  the  cloth  from  the 
inner  side  so  as  to  raise  it  from  the  surface  of  the 
plate  into  contact  with  a  scraper  which  extends  over 
the  active  surface  of  the  cloth,  the  scraper  and  plate 
being  movable  relatively  to  each  other.  The  scraper 
is  normally  out  of  contact  with  the  cloth. — W.  F.  F. 

Dryer.     G.  L.  Spencer.     U.S.P.  1,348,757,  3.8.20. 

Appl.,  24.7.19. 
A  vertical  cylindrical  casing  is  provided  with  a 
concentric  tube,  open  at  both  ends  and  extending 
from  the  bottom  of  the  casing  nearly  to  the  top. 
The  casing  is  divided  into  two  parts  by  a  horizontal 
partition  having  openings,  which  are  covered  by 
receptacles  containing  the  material  to  be  dried. 
The  bottom  of  each  receptacle  is  perforated  and  an 
electric  heater  is  contained  in  a  chamber  below  the 
casing  communicating  with  the  lower  end  of  the 
vertical  tube.  When  suction  is  applied  to  the 
lower  compartment  hot  air  is  drawn  upward 
through  the  tube  and  then  downward  through  the 
material.— W.  F.  F. 


Dehydrating  plant.     L.  E.  Post  and  D.  A.  Riedy. 

U.S.P.  1,349,908,  17.8.20.  Appl.,  9.6.19. 
The  plant  comprises  a  series  of  chambers  each  con- 
taining a  number  of  superposed  trays,  together 
with  means  for  leading  hot  air  independently  to 
each  of  the  chambers,  and  for  guiding  the  air 
within  the  chambers.  Each  chamber  has  an  air 
outlet  near  the  bottom  leading  into  a  central 
chamber,  and  the  central  chamber  has  an  outlet  to 
the  atmosphere. 

Drying   solutions;  Proerss   of .        C.  L.   Dean. 

U.S.P.  1,350,072,  17.8.20.     Appl.,  27.4.18. 
The  liquid  is  sprayed  into  a  chamber  and  subjected 
to  streams  of  hot,  dry  gases  which  are  alternately 
convergent  and  parallel. — B.  M.  V. 

Precipitating    system;    Electrical    .      L.    W. 

Chubb,  Assr.  to  Westinghouse  Electric  and 
Manufacturing  Co.  U.S.P.  1,349,362,  10.8.20. 
Appl.,  6.1.17. 
A  discharge  electrode  and  a  co-operating  rotary 
collecting  electrode  are  placed  in  a  treating 
chamber  in  positions  such  that  permanently  active 
and  inactive  zones  of  the  electric  field  extending 
between  them  are  formed.  Suspended  particles  are 
precipitated  electrically  from  fluid  streams  flowing 
between  the  electrodes,  and  the  particles  are  col- 
lected on  a  stream  boundary. — J.  W.  D. 

[Fractionating  ajiparatus.]  Aerial  condenser. 
L.  P.  Litzinger,  P.  F.  Conerty,  and  W.  Snod- 
grass.    U.S.P.  1,349,681,  17.8.20.    Appl.,  19.6.19. 

Vapour  passes  upwards  from  a  still  to  both  ends 
of  a  horizontal  pipe  forming  an  expansion 
chamber.  Other  horizontal  pipes  of  decreasing 
capacity  are  superposed  one  above  the  other,  both 
ends  of  each  being  connected  with  the  pipe  below. 
All  the  pipes  are  air-cooled.  The  lowest  con- 
densing pipe  and  the  highest  are  connected  by 
separate  valved  pipes  with  a  liquid-cooled  con- 
denser.—W.   F.   F. 

Separating  solids  from  liquids;  Apparatus  for  — 
H.     N.     Herrick.       U.S.P.     1,349,881,     17.8.20. 
Appl.,  19.2.20. 

A  mixture  of  solid  and  liquid  is  rotated  by 
centrifugal  pump  having  means  for  retaining  the 
solid  matter  and  discharging  it  separately.  The 
solid  matter  is  received  in  a  casing  having  an  out 
let  normally  closed  but  capable  of  being  opened  by 
means  within  the  casing. — W.  F.  F. 

Centrifugal  clarifier.      A.  M.  del  Valle.       U.S.! 
1,350,009,  17.8.20.    Appl.,  16.8.19. 

A  number  of  rotating  concentric  cylindrical  pans 
communicate  with  one  another,  and  liquid  is  sup- 
plied to  the  innermost  pan.  Scum  is  removed  frori 
the  surface  of  the  liquid  in  each  pan  by  scoops 
attached  to  discharge  pipes,  and  the  clarified  liquid 
is  collected  from  the  outermost  pan. — W.  F.  F. 

Liquid  and  gas  contact  apparatus.  H.  J.  Zimmer 
mann,  Assr.  to  The  G.  A.  Buhl  Co.  U.S.P. 
1,350,202,  17.8.20.    Appl.,  5.7.18. 

A  liquid  spray  is  delivered  into  the  centre  of  a  gas 
conduit,    a   portion    of   which    is   obstructed    by 
shield    surrounding    the    spray    nozzle,    and    the 
annular  portion  surrounding  the  shield  is  provided 
with  helical  baffles,   so  that  the  gas  has  a  rotar 
motion  on  reaching  the  spray. — B.  M.  V. 

Conveying  and  treating  [pouidered~\  materials;  Pro 

cess  and  apparatus  for  .     G.  I.  Rhodes  and 

H.  V.  Coes.      U.S.P.  1,350,337,  24.8.20.     Appl. 
13.11.17. 

Solid  materials  which  are  likely  to  be  burned  or 
oxidised  in  air  are  conveyed  by  a  current  of  ga 
which    is   air-free   and   inert    with    respect   to   th 


XXXIX.  No.  I*.]  Cl.  1U.— FUEL;    GAS  i    MINERAL  OILS  AND  WAXES. 


649  a 


material;  the  latter  is  removed  from  the  gat  after 
arrival  at  tta destination. —  B.  M.  V. 

Liquefaction  of  pa  nuinent  yasi*;  Counter-current 
apparatus    with    internal    expansion    engine   for 

,    It.  Mewee.    6.P.  817,767,  39.8.15. 

ti  r  tu  avoid  ■  n-i'  iii  temperature  of  the  wall 
ni  t Ik-  liquefaction  chamber  mar  in  the  expansion 
engine,  the  driving  shaft  of  the  latter  is  carried 
through  tin-  chamber,  emerging  at  the  warmer  end, 
and  it  theii  coupled  outside  to  the  engine. 

— W.  J.  W. 

Distilling  und  rectifying  apparatus.     It.   lliibner. 
ST.  818,477,  90  -  18 

Tiik  .-nil  is  divided  into  two  compartments,  ami 

the   running  otf  of   the  spent  wash  from   thr   lower 

compartment  and  the  passing  of  steam  From  the 
lower  to  the  upper  compartment  are  controlled  by 
two  valves  on  the  same  vertical  rod  in  such  manner 
that    the  opening  of   the  valve   in   the   steam  supply 

pipe  is  accompanied  by  closing  of  the  valve  in  the 

run-off   pipe  and   pice-rf rsa.     The   wash   is   fed   into 

the  upper  compartment,  in  which  part  of  the 
alcohol  is  distilled  off,  and  is  then  passed  through 
.i  ralved  pipe  into  the  lower  compartment,  whilst 

the  heating  steam  is  introduced  into  the  lower  com- 
partment and  then  passes  into  the  upper  compart- 
ment,— J.  s.  G.  T. 

Mixing   gases  and  liquids;  Process  for  .     K. 

Mnraue.     G.P.  3H  7i  Hi    VI. 17. 

KiNH.v -perforated  sieves  are  arranged  one  above 
the  other  to  form  an  enclosed  chamber.  The  gas 
is  forced  under  pressure  through  the  lower  sieve- 
plate,  and  the  liquid  is  introduced  through  the 
upper  one. — W.  J  .  AY. 

S(  i  'initing    solids   or   liquids   from   gases;    Filling 

rial  for  apparatus  for  .        R.    Forster. 

G.P.  318,889,  29.10.18. 

I'ih  is  of  metal,  earthenware,  porcelain,  etc., 
shaped  like  screw  propellers  are  thrown  haphazard 
into  the  separating  chamber,  and  thus  form  an 
irregular,  many-sided  packing  material  which 
facilitates  separation  of  solid  or  liquid  particles 
from  the  gases.  Choking  of  the  channels  and 
formation  of  inactive  spaces  are  avoided. 

— YV.  J.  YY. 

Process  for  purification  of  very  hot  . 

\Y.  Fre.vtag.  G.P.  319,796,  1.4.19. 
The  gases  are  passed  through  molten  6lag  of  low 
viscosity  which  retains  the  dust.  A  portion  of  the 
eases  may  lie  used  to  heat  the  slag.  A  slag  furnace 
having  one  or  more  chambers,  and  with  pipes  dip- 
|iin.'  into  the  slag-bath,  may  be  used,  and  the  slag- 
hath  may  he  provided  with  a  siphon  which  allows 
lag  to  run  off  without  escape  of  the  gases. 

— YY.  ,J.  \\. 

Crystal  masses;   Method   of  obtaining   large.  

with  wtU-forined  crystals  from  hot  concentrated 
liquors.  E.  Waskowsky.  G.P.  320,315,  22.8.17. 
Adda,  to  306,173  (J.,  1918,  724  a). 

To  lengthen  the  period  of  cooling  of  the  liquor,  it 
is  fir-t  sprayed  upwards  either  vertically  or  at  an 
angle,  and  then  allowed  to  drop  into  the  crystal- 
lising vessel. — W.  J.  AY. 

Concentrating  liquids;  Process  urn!  apparatus  for 

.    A.  Herrliel,.    Q.P.  820,602.  21.1.19.    Addn. 

to  315,035  (J.,  1920,  356  a). 

The  heating  plates  described  in  the  original  patent 
are  grooved  radially  so  as  to  give  an  externally- 
pointed  surface  to  the  hollow  heating  arrange- 
ments, and  thus  prevent  accumulation  of  thick 
liquids,  which  are  enabled  to  flow  outwards  and  pass 


through  openings  in  the  plate  on  to  the  next  heater. 

I  I"  level  el  the  liquid  on  the  plates  is  maintained 
hv    overflow    apertures       W.    .1      \\'. 

Evaporation  of  liquids  which  are  liable  tu  I,, mi, 
such  as  sulphite  cellulose  liquors;  Apparatus  for 

the .    C.  Tittel.    G.P.  823,462,  17.11.17. 

Tnini.iis.  divided  into  small  compartments  by 
parallel  cross  partitions  with  openings  alternately 

.i!    opposite  ends,   are  arranged  side  1>\    side  in  step 

Formation.    Bach  is  provided  with  an  overflow  and 

independently  operated  heating  mils,  so  that  any 
desired  niimlier  of  sinnssne  troughs  can  he  put 
into  operation  as  a  single  unit,  and,  if  need  be, 
the  liquid  iii  different  stages  of  concentration  in 

the  individual  troughs  ran  also  he  handled  separ- 
ately.   -G.  K.  M. 

Filtration  and/or  percolation  of  liquids.    C.  Yeo- 
man.    ISP    1,349,798,  17.8.20.    AppL,  2.10.16. 
Sj  i   E.P.  1  1,287  of  1916;  J.,  1916,  1251. 

Finnan.      M.    Matin.         I'.S.l'.    I.3I!>,KI9,    17.8.20. 

AppL,  96.6.19. 
Ski  B.P.  134,169  of  1919;  J.,  1920,  1  a. 

Separating  solid  particles  from  air  employed  for 

carrying  "ft  .sunt  particles  from  machinery  or  pro- 
cesses  iii    which    they  an    produced  or  given  off; 

Apparatus  for .    T.  Robinson  and  Son,  Ltd., 

(       J.     Robinson,    and    T.    J.    Stevenson.      E.P. 
149,089,   16.5.19. 

Moulds  for  casting  chemical  and  other  sticks.  T. 
Tucker.     E.P.  149,477,  81.5.19. 

Conveying  or  transporting  goods;  Apparatus  for 
particularly  as  a  device  for  charging  fur- 
naces.   A.  Smallwood.    E.P.  149,495,  24.6.19. 

Furnace  [;  Boiler for  burning  powdered  fuel]. 

.1.    U.    McDonald.        I'.S.P.    1,349,971,    17.8.20. 
AppL,  15.9.19. 


Ha.— FUEL;  GAS;  MINERAL  OILS  AND 
WAXES. 

Lignite  from    the  Hhine  district;   Gasification  of 

.     J.  Weiss  and  11.  Becker.     Stahl  u.  Eisen, 

1920,  40,  1007—1073. 

Tests  were  made  in  a  small  producer  of  1  m.  diam. 
The  air  blast  was  preheated  to  70°  C.  and  contained 
0'81%  CO,  due  to  contamination  with  flue  gases. 
The  average  composition  of  the  lignite  through  the 
trial  was  57-1  moisture,  27*1%  C,  23%  H,  1P0% 
(),  N  and  S,  and  2"5  ash.  The  average  yield  of 
gas  was  16  <h.  m.  per  kg.,  with  8-6%  CO,, 
0-21  0„  237  CO,  P60%  CH.,  and  125%  H, ; 
calorific  value  1085  cals.  per  cub.  m.  With 
briquettes  containing  15%  of  moisture  the  gas  con- 
tained 37%  CO,,  03%  0„  30-0%  CO,  20%  CH„  and 
10'1%  H,.  If  the  gas  from  raw  lignite  is  dried,  it 
is  quite  as  good  as  gas  from  better  coals.  It  can  be 
dried  by  cooling  in  spray,  Thcisen-or  disintegrator- 
washers,  and  the  tar  ran  lie  recovered  from  the 
liquor.  Raw  lignite  can  also  be  gasified  in  rotary- 
grate  producers,  no  steam  being  admitted  and  tho 
fuel  level  being  kept  25  higher  than  with 
briquettes. — A.  G. 

Coke-oven  engineering;  Ilecent  developments  in  by- 
product  .    .1.  Becker  and  K.  \Y.  Sperr.    Blast 

Furnace  and  Coke  Assoc,  Chicago.     Gas  'World, 
1920,  73,  Coking  Sect.,  82—85. 

The  new  Koppers  oven  is  a  combination,  cross- 
ri  generative  oven  with  triangular  flues,  and  can 
be    operated    either    with    producer    gas   or    with 

c 
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coke-oven  gas  with  waste  gas  return,  or  with 
straight  coke-oven  gas.  The  gas  mains  and  stack 
flues  are  all  on  one  side  of  the  battery ;  this  is  of 
importance  from  the  point  of  view  of  cost  and 
economy  of  operation.  There  are  two  coal-gas  dis- 
tributing flues,  the  upper  communicating  with  the 
nozzles  on  the  half  nearest  to  the  gas  mains,  while 
the  lower  flue  communicates  with  the  nozzles  on  the 
far  half  of  the  wall.  There  are  two  lower  gas  supply 
mains.  One  of  these  is  for  producer  gas  and  the 
other  for  returned  waste  gas.  The  waste  gas  out- 
lets at  the  bottom  of  the  regenerators  are  so  placed 
that  the  passages  from  the  regenerators  on  the  far 
side  of  the  battery  pass  along  the  bottom  of  the 
regenerators  on  the  near  side  and  communicate 
with  the  stack  flue.  Alternate  regenerators  serve 
for  air  and  for  producer  gas,  or,  as  the  case  may 
be,  for  air  and  for  returned  waste  gas.  Thus,  all 
of  the  fuel  gas  and  returned  waste  gas  inlets  as 
well  as  all  of  the  waste  gas  outlets  are  brought 
together  on  the  same  side  of  the  battery — an 
arrangement  which  greatly  favours  convenience  of 
operation.  The  oven  is  designed  to  have  a  capacity 
of  76  net  tons  of  coal,  and  is  of  such  width  as  to 
work  with  12  hrs.  coking  time  with  a  daily  capacity 
of  152  net  tons  of  coal,  producing  150,000  cub.  ft. 
of  gas.  A  plant  having  ample  gas  storage  capacity 
can  be  operated  with  two  8-hr.  shifts,  only  the 
heaters  and  producer  operators  being  required  on 
the  third  shift. — A.  G. 

Gas-producer  process;  Addition  of  carbon  dioxide 

in  the .    O.  Essich.    Feuerungstech.,  1920,  8, 

184—185. 
In  producers  operating  without  steam,  the  tempera- 
ture of  the  exit  gases  can  be  reduced  by  the  addition 
of  carbon  dioxide  to  the  air-blast.  By  the  addition 
of  1  cub.  m.  of  carbon  dioxide  to  every  5  cub.  m. 
of  oxvgen  the  temperature  can  be  lowered  from 
1000°  C.  to  500°  C.  If  the  carbon  dioxide  is  added 
in  the  form  of  waste  gases  the  blast  has  a  com- 
position of  3-5%  C02,  17-5%  02,  and  79%  N2.  With 
hot  waste  gases  the  carbon  dioxide  can  be  increased 
by  05%  for  every  100°  C.  increase  in  temperature. 
The  economy  in  coal  amounts  to  CO,xlOO/(C02 
+02)%.  The  amount  of  carbon  dioxide  added  must 
be  carefully  regulated  in  proportion  to  the  cross- 
section  of  the  chamber. — A.  G. 

Gas  producers.  K.  Bunte.  J.  Gasbeleucht.,  1920, 
63,  541—545. 

The  advantages  of  heating  gas  retorts  by  means  of 
gas  from  a  large  central  gas-producer  plant  are 
discussed,  and  recent  improvements  in  the  con- 
struction and  operation  of  gas  producers  are 
described. 

Mineral  oils;  Calculation  of  the  viscosity  of  a  mix- 
ture of  two  from  the  viscosities  of  its  com- 
ponents. H.  Schwedhelin.  Chem.-Zeit.,  1920, 
44,  638. 

The  viscosity,  z,  of  the  mixture  may  be  calculated 
from  the  formula:  2  =  (n-d)[(m.-d)/(n-ci)]p  +  d,  or 
(2-d)  =  (n-d)'"px(m.-d)p,  where  m  =  the  viscosity 
of  the  more  viscous  oil,  m  =  that  of  the  less  viscous 
oil,  and  d  =  a  constant;  p  =  p/(p+o),  p  being  the 
volume  of  the  more  viscous  oil  and  q  that  of  the  less 
viscous  oil. — W.  P.  S. 

Paraffin  wax;  Hefractometric  determination  of 

as  a  control  test  in  the  manufacturing  process. 
M.  Freund  and  G.  Palik.  Petroleum,  1920,  15, 
757—758.    Chem.  Zentr.,  1920,  91,  II.,  816. 

The  proportion  of  paraffin  wax,  x,  may  be  calcu- 
lated from  the  refractive  index  (n,)  of  a  mixture 
of  paraffin  wax  and  a  filtrate  oil,  if  the  respective 
coefficients  (n-2)  and  («,)  are  known:  x  =  (100n, — 
100na)/  (n^-n.)  and,  conversely,  the  refractive  index 
of  the  mixture  may  be  calculated  when  the   %   of 


paraffin  wax  is  known:  n3  =  [x-n2-(100-.r)n,] /100. 
The  formula?  are  only  applicable  when  the  sp.  grs.  of 
the  constituents  are  practically  the  same.  The  results 
are  lower  than  those  obtained  by  the  methods  of 
Holde  or  Neustadt  —  C.  A.  M. 

Bituminous  acid-proof  coatings.    See  XIII. 

Patents. 

Peat;   Treatment  of  .     M.   C.   Olsson.     E.P. 

147,286,  16.4.19. 
Raw  peat  is  partly  dehydrated  at  ordinary  tempera- 
ture, and  is  then  subjected  to  violent  ebullition  of 
the  contained  water  by  means  of  rapid  lowering  of 
pressure  whilst  the  peat  is  being  heated.  The  water 
can  then  be  extracted  by  pressing  or  by  other 
means. — A.  E.  D. 

Furnace    retorts.      C.    H.    Smith.      E.P.    123,739, 

17.2.19.  Conv.,  18.2.18. 
A  horizontal  retort  for  carbonising  coal  is  heated 
by  longitudinal  flues  in  the  walls  which  are  built  up 
of  hollow  tiles.  The  coal  is  moved  continuously 
through  the  retort  by  two  conveyors  mounted  on 
parallel  horizontal  shafts  and  carrying  blades  which 
overlap.  The  retort  is  made  inverted  heart  shape 
in  cross  section  to  accommodate  the  conveyors.  The 
retort  walls  are  constructed  of  carborundum  or  a 
material  containing  it.  and  are  surrounded  in  suc- 
cession by  a  layer  of  fire-brick,  a  layer  of  a 
diatomaceous  earth  brick  known  as  "  sigur  "  brick, 
and  finally  by  a  metal  casing.  A  layer  of  asbestos 
is  placed  between  the  bricks  and  the  metal  casing 
in  the  upper  part  to  allow  for  expansion.  The  con- 
veyor shafts  are  journaled  in  removable  covers 
which  are  sufficiently  large  to  allow  the  removal  of 
the  conveyors.  The  conveyor  shafts  are  hollow  and 
are  made  in  sections  secured  by  spigot  and  socket 
joints  which  are  locked  by  the  conveyor  blades  pass- 
ing through  both  parts. — W.  F.  F. 

Coal  gas;  Manufacture  of and  recovery  of  tar. 

H.  Geyer.  G.P.  319,523,  6.5.19. 
Nitrogen-free  heating  gases,  obtained  by  intro 
(fusing  a  mixture  of  oxygen  and  steam  into  red-hot 
coke,  are  mixed  with  cold  tar-free  coal  gas  in  a 
vessel  directly  connected  with  the  rotary  distillation 
retort.  By  this  means  the  heating  gases  are  cooled 
to  the  necessary  temperature  for  the  distillation 
retort,  without"  the  necessity  of  adding  so  much 
steam  as  to  cause  deterioration  of  the  coal  gas  pro- 
duced in  the  retort. — C.  A.  M. 

Coal;   Process   for   distillation   and   gasification   of 

.       T.    Limberg.       G.P.    322,646,    28.10.17. 

Addn.  to  303,954  (J.,  1920,  441  a). 

The  process  described  in  the  original  patent  may 
be  carried  out  without  the  use  of  reduced  pressure 
and  with  a  single  receiver  for  the  distillation  pro- 
ducts. The  devices  for  heating  and  for  drawing  off 
the  products  pass  through  the  wall  of  the  retort  and 
are  provided  with  openings  for  cleaning  purposes. 
The  removal  of  the  tar  vapours  without  decompo- 
sition is  rapidlv  effected  by  the  6team  which  is 
present.— W.  J.  W. 

lli/drocarbon  gas;  Method  of  making .     D.  and 

R.  F.  Macdonald.     E.P.  146,560,  8.3.19. 

Combustible  gas  (consisting  largely  of  acetylene)  is 
produced  by  creating  an  arc  between  carbon 
electrodes  immersed  in  water. — A.  E.  D. 

Gases;  Apparatus  for  purifying .    H.  F.  Smith, 

Assr.  to  The  Smith  Gas  Engineering  Co.  U.S. P. 
1,348,966,10.8.20.     Appl.;  5.7.18. 

A  housing  is  provided  with  a  hollow  rotating  pad, 
so  placed  that  the  gas  inlet  and  outlet  openings 
of   the   housing  are   adapted  to  communicate,   one 
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with  the  space  inside  and  the  other  with  the  space 
outside  the  pad. — A.  Ci. 

i  and  apparatus  tor  recovering  the 

ammonia  content  of .     B.  Torrey,  jim..   \ 

3.  met-8olway  Co.     U.S.P.  1,349,393,  10.8.20. 

Appl..  3.5.18. 

Tut  water  in  tin-  hydraulic  main  is  heated  by  the 
heat  oi  the  crude  t;;ii  which  is  subsequently 
.1  to  remove  tar  ami  fixed  ammonia. 
The  nas  h  then  reheated  by  washing  it  with  the 
heated  water  from  the  main  ami  is  passed  through 
a  bath  ol  Bulphuric  acid  to  recover  the  ammonia  as 

sulphate.      A     (.. 

fuel  fur  aeroplanes  am!  other  motors.     U.S. 

Industrial    Alcohol    Co.,     A^r-.    to     F      \V.    T. 

Behreiber.    E.P.  128,915,  L6.6.19.    Conv.,  26.6  i- 

An  alcohol,  an  aromatic  hydrocarbon,  ami  at  least 

I      ..i  an  ether  are  blended,  «../..  .'in  pte.  by  vol.  of 

it,  .'to  of  gasoline  or  naphtha,  ami  o  of  ether. 

—A.  E.  D. 

Hydrocarbons;  Treatment  of .    G.  F.  Forwood 

ami  J.  G.  Taplay.     E.P.  145,198,  16.4.  and  7.7.19. 

Petroleum  or  i  oal  tar  distillates  are  pa I  together 

with  strain  over  rarlion  heated  to  a  specified  tem- 
pera tore,  '  .■/.  for  kerosene  to  600° — 630°  C.  and  for 
In  ivy  fuel  oil  to  850° — 950°  C  in  order  to  obtain 
lower-boiling  products. — A.  E.  D. 

Petroleum  oils;  Purification  of  - .    J.  J.  Hood. 

B.P.  145,818,  iM.-J.19. 

The  vaporised  oil  is  brought  in  contact  with  heated 
alumina,  bauxite,  or  magnesite,  so  that  the  sulphur 
compounds  present  in  the  oil  are  dissociated  and 
hydrogen  sulphide  is  formed  therefrom.  The 
hvdrogen  sulphide  is  subsequently  absorbed. 

—A.  E.  D. 

[Mineral]  oil;  "Refining  — —by  distillation.     C.  B. 
Forward.     F.l'.  146,894,  5.4.19. 

PuHBATKD  oil  is  conveyed  through  a  series  of  sets 
of  beaters,  supplied  with  superheated  steam,  which 
I  repeatedly  in  the  sw"3eaive  heaters  after 
periodic  reheating.  The  steam  discharged  from  the 
final  heater  of  each  set  is  used  for  atomising  the 
heated  oil  in  a  separator,  the  volatile  products  from 
which  are  condensed. —A.  E.  D. 

I   fuel  from  petroleum  ;  Manufacture  of  . 

B.  Wade.    From  Standard  Oil  Co.    E.P.  147,353, 

21.7.1!'. 

Crude  petroleum  is  distilled  by  direct  fire  and 
superheated  steam  <or  inert  gas)  until  high  melting 
pitch  is  left  ('•;/.,  of  in. p.  192°  F.),  and  the  pitch  is 
men  fluxed  with  low  viscosity  oil. — A.  E.  D. 

Petroleum  hydrocarbons;  Process  for  treating . 

T.  T.  Gray.     U.S. P.   1,340,889,  25.5.20.    Appl., 
18.5.14. 

Vu'iihised    oil    is    refined    by    passing    it    through 
i'd  fuller's  earth. — A.  E.  D. 

"  Gas-oil  ";  Making  .     C.  Ellis,  Assr.  to  Ellis- 

FosterCo.  U.8.P.  1,341,975,1.6.20.  Appl., 29.6.13. 

ri-iiKi  material  is  made  by  mixing  petro- 
leum vapour  ami  gaseous  petroleum  decomposition 
products  ami  subjecting  the  mixture  to  several 
atmospheres  pressure  and  a  decomposition  tempera- 
Tl.e  yields  of  heavier  and  lighter  products  are 
thereby  increased. — A.  E.  D. 

Petroleum  oiU:  Distillation  of  .     R.  E.  Hum- 
phrey and  W.  M.  Barton,  Assrs.  to  Standard  « >  1 1 
<         I    8.P.   1,348,074,  15.6.20.     Appl.,  2-*.  11.16. 
On.  is  distilled  under  75  lb.  pressure,  the  vapours 
being  cooled  under  the  same  pressure,  in  such  a  way 


that  all  insufficiently  cracked  material  is  returned 
to  the  still.      A.  E.  1). 

Hydrocarbon*;  Process  of  treating       — .      L.  W. 

McOmber,     Assr.     to    C.     It.     ldlknap.       U.S.P. 
1,345,453,  6.7.20.     Appl.,  21.2.16. 

Oil.  is  heated  to  60  lb.  pressure  and  then  subject,! 
to  condensing  action  at  a  still  higher  pressure. 

—A.  E.  D. 

Light  hydrocarbons:  Apparatus  for  producing . 

.1.    A.   Yumk.     rj.S.P.    1,345,656,  6.7.20.     Appl., 
15.10.18. 

In  the  (racking  of  crude  oil  or  residues  electric 
heating  is  made  use  of  both  for  the  pressure  still 
and  the  vapour  space. — A.  E.  1). 

Petroleum;  Process  of  distilling  .     P.  M.  Bid- 

dison  and  H.  T.  Boyd.  U.S.P.  1,345,740,  6.7.20. 
Appl..  15.3.18. 
Hikii-iioilinu  oil  is  circulated  to  and  from  a  hulk 
supply,  and  heat  and  pressure  are  supplied.  The 
vapours  are  passed  into  aii  auxiliary  condenser 
which  returns  uiicracked  material.  The  uncon- 
densed  vapours  are  cooled  and  the  gas  stripped. 
The  heating  is  provided  by  a  current  of  highly- 
heated  gas. — A.  E.  D. 

II  I'liocarbon  oils;  Apparatus  and  process  for  the 

conversion   [cracking"]  of  .     V.  L.  Emerson. 

U.S.P.   (a)  1,346,797,  and  (b)  1,346,798,  13.7.20. 
Appl.,  6.5.20. 

(a)  Gaseous  products  of  distillation  from  a  pres- 
sure still  are  submitted  to  impact,  and  the 
products    are    returned    to    the    oil    in    the    still. 

(b)  Kinetic  energy  is  imparted  to  oil  which  is  "sub- 
jected to  impact,"  as  are  the  resulting  products, 
which  ultimately  are  intimately  mixed  with  fresh 
oil  and  the  gaseous  products  withdrawn. — A.  E.  D. 

Petroleum;  Apparatus  for  cracking .     Method 

of  treating  hydrocarbons.     H.  W.  Jones,  P.  E. 
Jones,  Administrator,  Assr.  to  Kansas  City  Gaso- 
line Co.     U.S.P.  (a)  1,347,543  and  (b)  1,347,544, 
27.7.20.     Appl.,  13.2.18. 
(a)  The    plant    consists    of    a    number    of    small, 
separately  fired  cracking  stills,  compressors,  tanks, 
and  condensing  system,     (b)  The  oil  is  compressed 
and   forced   into  separately   heated   cracking  zones. 
The  cracked  products  are  discharged  separately,  col- 
lected together,  and  condensed. — A.  E.  D. 

[Mineral]  oil-refining  apparatus.    F.  E.  Wellman, 

Assr.    to    Kansas    City    Gasoline    Co.       U.S.P. 

1,347,567,  27.7.20.     Appl.,  1.8.16. 
Oil   under  pressure    is    caused    to    expand   into  a 
i  racking  coil  of  larger  bore,   which    is    connected 
with  a  condenser  having  a  control  valve. — A.  E.  D. 

Cracking    k  udrocarbonsj   Method   of  .     F.    E. 

Wellman,   Assr.    to    Kansas     City    Gasoline    Co. 

U.S.P.  1,347,568,  27.7.20.     Appl.  12.2.19 
A  hydrocarbon  oil  is  heated  at  a  high  temperature 
and  pressure  in  a  still;  the  oil  occupies  10 %  of  the 
still  volume,   the   remainder   being  filled   with   gas 
under  pressure,  which  is  retained  in  the  still  when 
the  treated  oil  is  removed. — A.  E.  D. 
• 
[Mineral]   oil;   Method  of  refining  .     F.   E. 

Wellman,   Assr.    to    Kansas    City    Gasoline    Co. 

U.S.P.  1,347,664,  27.7.20.     Appl.,  30.3.18. 
Intermittent  and  equal  charges  of  oil  are  heated 
under  pressure,  and  the  vapours  are  severally  con- 
densed under  pressure. — A.  E.  D. 

c2 
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Cracking  hydrocarbons ;  Apparatus  for  and  art  of 

.     J.  W.   Coast,  jun.,   Assr.   to  The  Process 

Co.  U.S.P.  (a  to  e)  1,348,264-8,  3.8.20.  Appl., 
(a,b)  22.3.17,  (c)  27.3.17,  (d)  9.4.17,  and  (e) 
16.4.17. 

(a)  The  usual  pressure  still  has  one  end  protected 
against    direct   heat.     Reflux    condensed    liquid    is 
conducted    towards   the   protected   end.        (b)   The 
two  ends  of  the  pressure  still  are  protected  against 
direct  heat.     The  condensed  product  is  conducted    ] 
hy  a  branched  pipe  through  the  still  contents  and    j 
deposited  on  the  cool  end  portions  of  the  still,     (c)    I 
A  series  of  pressure  stills  at  different  levels  com-    i 
municate   with   one  another    so    that    pressure   is    I 
equalised    and    oil    flows    from    one  to   the  other 
through  a  coke  trap,     (d)  Refluxing  of  uncracked    i 
oil  is  effected  by  maintaining  the  top  of  the  still  in 
a  relatively  cool  condition  and  deflecting  vapour  to    I 
the  end  and  along  the  cool  upper  surface,      (e)  Re-    ] 
fluxing  of  uncracked  oil   is  effected  by   a  baffling    '< 
device  located  near  the  top  of  the  still  so  as  to  pro-    J 
vide   a   narrow   passage-way.     The  baffle   is   an  in- 
verted trough  with  its  sides  dipping  into  the  heated 
oil.— A.  E.  D. 

[Hydrocarbon]  oils;  Process  and  apparatus  for  con-    | 

tinuouslv   cracking   .     W.   B.   Price  and   E.    i 

Dietz.  U.S.P.  1,319,294,  10.8.20.  Appl.,  6.7.16.  ' 
A  continuous  stream  of  a  heavy  hydrocarbon  oil  is 
passed  through  an  apparatus  in  which  successive 
portions  of  the  oil  are  subjected  simultaneously  to 
progressively  higher  temperatures  and  pressures. 
The  light  hydrocarbons  are  removed  as  they  are 
formed. — L.  A.  C. 

Paraffin  wax;  Separation  of from  the  neutral 

oil  and  the  oxygen-containing  constituent  of  pro- 
ducer or  low-temperature  tar.  Allgem.  Ges  fur 
Chem.  Ind.  m.b.H.  G.P.  319,656,  19.3.18. 
Paraffin  wax  is  separated  from  the  heavy  oil  by 
fractional  precipitation  with  pyridine  or  pyridine 
bases  and  water,  especially  in  the  cold.  The  re- 
mainder of  the  paraffin  wax  may  then  be  obtained 
by  treating  the  liquid  with  more  pyridine  or  bv 
diluting  it  with  water,  and  then  by  'filtration  and 
further  dilution  the  neutral  oil  (i.e.,  the  portion  in- 
soluble in  alkali)  is  obtained. — C.  A.  M. 

Shale  and  other  bituminous  minerals;  Production    ' 

of  oil  from  .        Zeller   und   Gmelin.       G.P.    ! 

321,870,  23.8.18. 

In  the  distillation   of  shale    in    externally  heated    ! 
rotary  retorts,   with  simultaneous  introduction  of 
steam  or  other  gases  free  from  oxygen,  the  strongly 
superheated  steam  or  other  gases  are  introduced  at 
a  temperature  about  50°  C.  higher  than  that  of  the    i 
material  in  the  retort. — J.  H   L. 

Distillation-gases  of  coal;  Purification  of .     E 

Ciselet  and  C.  Deguide.  U.S.P.  1,349,750,  17.8.20 
Appl.  6.7.15. 

See  G.P.  297,101  of  1915;  J.,  1917,  637. 

Lubricating   oils;  Process  of  manufacturing  . 

H.  Klever,  L.  C.  Lautenschliiger,  and  O.  h! 
Gohring,  Assrs.  to  The  Chemical  Foundation 
Inc.  U.S.P.  1,350,814,  24.8.20.     Appl.,  14.2.16.   ' 

See  G.P.  301,774  of  1915;  J.,  1920,  327  a. 

Benzol  recovei-y.    G.P.  298,823.    See  III. 

Hydrogen  sulphide  from  gases.     G.P.  302,555  and* 
U3.292.     See  VII. 

Lampblack  and  hydrogen.    G.P.  312,546.  See  XIII. 

Aldehydes  and  ketones.     G.P.  321,567.     See  XX. 


Hb— DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 

Becovery  of  alcohol  etc.     Mariller.     See  XVIII. 

Patents. 

Coal  and  other  materials  capable  of  being  distilled, 
vaporised,  or  decomposed  by  heat;  Treatment  of 

.      Dressier    Tunnel    Ovens,    Ltd.,    and    C. 

Dressier.     E.P.  149,086,  14.5.19. 

Coal,  peat,  or  the  like  is  fractionally  distilled  in  a 
horizontal  oven,  which  is  heated  to  varying  tem- 
peratures along  its  length  by  combustion  flues  at 
the  sides.  The  coal  is  passed  through  the  oven  in 
trucks.  Transverse  walls  project  downwards  from 
the  roof  to  a  height  just  sufficient  to  allow  clearance 
for  the  trucks,  thus  forming  a  series  of  pockets 
along  the  roof.  The  fractional  distillates  are  with- 
drawn from  these  pockets. — W.  F.  F. 

Distilling    apparatus;    Botary    dry    .       F.  G. 

Ten  Broeck  and  M.  T.  Weston,  Assrs.  to  West 
Virginia  Pulp  and  Paper  Co.  U.S.P.  1,350,627, 
24.8.20.  Appl.,  6.8.18. 
Material  is  fed  from  a  hopper  into  one  end  of  a 
horizontal  conduit  containing  a  helical  conveyor, 
and  delivered  from  the  other  end  into  one  end  of  a 
horizontal  rotating  retort.  The  conveyor  conduit 
is  mounted  in  a  part  of  the  head  of  the  retort,  which 
can  be  rotated  relatively  to  the  remainder  of  the 
retort,  and  which  also  contains  the  vapour- 
discharge  passage.  The  outlet  of  the  hopper  is  pro- 
vided with  a  controlling  gate,  which  is  inter-con- 
nected with  the  controlling  switch  of  the  electric 
motor  driving  the  conveyor,  so  that  the  speed  of  the 
conveyor  is  automatically  reduced  as  the  outlet  of 
the  hopper  is  restricted. — W.  F.  F. 

Incandescence  lamp  bulbs  or  the  like;  Methods  for 

forming  conducting  seals  for  .       T.  Yanai, 

Assr.  to  Nihon  Denki  Kogvo  Kabushiki  Kaisha. 
U.S.P.  1,350,907,  24.8.20.     Appl.,  30.9.16. 

See  E.P.  103,648  of  1917;  J.,  1918,  84  a. 


IIL-TAfi  AND  TAB  PRODUCTS. 

Phenol;  Determination  of  in  the  presence  of 

certain  other  phenols.     R.  M.  Chapin.     J.  Ind. 
Eng.  Chem.,  1920,  12,  771—775. 

A  colorimetric  method  is  described  depending  on 
the  red  coloration  yielded  by  Millon's  reagent  with 
phenol  but  not  with  other  phenols.  The  reagent 
is  prepared  by  dissolving  2  c.c.  of  mercury  in  20  c.c. 
of  concentrated  nitric  acid,  diluting  the  solution 
to  35  c.c,  adding  a  few  drops  of  nitric  acid  if  basic 
salt  separates  out,  and  then  adding  10%  sodiur 
hydroxide  solution  until  the  precipitate  first  formed 
no  longer  re-dissolves  but  disperses  to  a  permanent 
turbidity ;  a  mixture  of  02  c.c.  of  concentrated 
nitric  acid  and  4'8  c.c.  of  water  is  then  added  and 
the  solution  mixed.  Four  c.c.  of  a  solution  con- 
taining 0"1%  of  total  phenols  is  measured  into  each 
of  two  test-tubes  and  to  one  is  added  about  one- 
half  of  the  amount  of  phenol  believed  to  be  already 
present;  the  two  solutions  are  diluted  to  6  c.c, 
treated  with  5  c.c  of  Millon's  reagent  and  heated 
at  100°  C.  for  30  mins.  In  this  time  the  colour  due 
to  the  phenol  is  developed  fully  whilst  the  red 
colour  at  first  produced  by  other  phenols  is  dis- 
charged or  changed  to  yellow.  The  two  tubes  are 
then  placed  in  cold  water  for  10  mins.,  their  con- 
tents acidified  with  a  mixture  of  0"2  c.c.  of  concen- 
trated nitric  acid  and  4'8  c.c.  of  water,  diluted  to 
25  c.c,  filtered  after  10  mins.,  and  the  colorations 
of  the  filtrates  compared  in  a  colorimeter.  The 
standard  Duboscq  colorimeter  was  used.  The 
quantity  of  phenol,  P,  is  calculated  by  the  formula 
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P  =  l/(l-I)[pR/iS-P.)-IT]  where  p  is  the  amount 
of  added  phenol,  S  the  reading  of  th<  ntion, 

H  that  of  the  stronger  solution.  I  tin-  relative  m- 
tensity  of  the  colour  yielded  bj   other  phenols  as 

red  with  that  of  phenol  1 1  has  a  mean  value  of 
and  T  the  total  quantity  of  phenols.     The 

olour  given  by  phenol  may  be  changed  to 
yellow  by  treatment,  onder  suitable  conditions,  with 
formaldehyde  without  any  marked  effect  on  the 
yellow  colour  present  originally,  and  tins  modifica- 

if  the  method  is  recommended  for  the  deter- 
mination of  small  proportions  of  phenol.  Results 
of  experiments  with  a  considerable  number  of 
phenols  are  given:  only  two  aubstances,  salicylic 
acid  and  9-naphthol,  invalidate  the  test,  the  former 
giving  a  deep  red  coloration  and  the  latter  a  dark 
brown—  W.  P.  S. 

Bituminous  acid-proof  coatings.     See  XIII. 

Patents. 

Benzol  hyilrocarbons  of  coke-oven  gas;  Recovery  of 

from  the  trashing  oil.    A.  Hartmann.    G.P. 

HE  988,   14.11.13. 

BaillKI  hydrocarbons  are  distilled  from  the  wash- 
ing oil  by  means  of  indirect  steam  at  the  ordinary 
tre  with  the  aid  of  a  vacuum.  The  presence 
of  the  higher  benzene  hydrocarbons,  which  are 
simultaneously  condensed,  causes  a  reduction  of  the 
vapour  pressure  below  that  of  the  constituent  of 
lowest  b.p.— C.  A.  M. 

Hydrocarbons;     Production    of    liquid    from 

naphthalene.    F.  Fischer.    G.P.  299,134,  22.12.15. 

A  MtxTrttE  of  naphthalene  and  aluminium  chloride 
is  heated  under  pressure  to  above  the  normal  boil- 
ing point  of  naphthalene;  e.g.,  by  employing  4% 
of  aluminium  chloride  and  a  temperature  of 
330°  C.  one-third  of  the  naphthalene  i3  converted 
to  liquid  hydrocarbons,  mainly  di-  and  tetrahydro- 
naphthalene.  and  the  remainder  forms  a  mixture 
of  pitch  and  a  coal-like  product. — L.  A.  C. 

Tar  oils;   Agents   for   dissolving,    separating   and 

extracting      the      solid     constituents     of     . 

Tetralin  G.  m.  b.  H.     G.P.  301,651,  23.4.16. 

Hydbonaphthalenes  are  used  alone  or  in  com- 
bination with  other  substances.  In  particular, 
t^trahydronaphthalene  and  higher  hydrogenised 
products  dissolve  considerable  quantities  of  naph- 
thalene at  30°  C.  and  unlimited  quantities  at 
higher  temperatures. — J.  H.  L. 

-  also  pp.  (a)  651.  Hydrocarbons  (E.P.  145,198); 
852,  Paraffin  wax  (G.P.  319,656);  665,  Paint  (G.P. 

..  Solvent  (G.P.  320,807),  Varnish  (G.P. 
390,808);  875,  Aldehydes  ami  fcetone»(G.P.  321,567); 
676.  .V it ro -compounds  (G.P.  299,015). 


IV.-COLOURING  MATTERS  AND  DYES. 

Patents. 

Thje  :  Alkali  proof  and  method  of  producing 

the  tame.  L.  C.  Cat'-.  A--r.  to  Sunbeam  Chemi- 
cal Co.  C.S. P.  1,349,265, 10.8.20.  AppT.,  27.7.18. 
An  excess  of  a  saponifiable  oil  is  added  to  a  boiling 
solution  of  a  non-alkali-proof  dye  in  -V/4  sodium 
hydroxide,  and  the  reaction  is  allowed  to  continue 
until  the  alkali  is  exhausted.  Sufficient  alkali  is 
th>'n  added  to  saponify  the  excess  oil,  and  the 
product,  after  it  has  hardened,   ii  powdered. 

— L.  A.  C. 

Solvent  for  dye  stuffs.    G.P.  320,807.    See  XIII. 


V.-FIBRES;  TEXTILES;  CELLULOSE; 
PAPER. 

Paper    maters'    quicklime    and    Kydratsd    lime; 

Specifications     for     .        U.S.      Buroau     of 

Standards,   Ore.   96,    15.6.20. 

i'iik  specific*!  ions  m  an  h»i  e  been  approved  by  the 
National  Lime  Association  and  the  Technical 
latum  ol  the  Pulp  and  Paper  Industry 
(I'.S.A.).  The  percentage  compositions  specified 
are  —Quicklime:  CaO,  95  (min.f;  UgO,  2  (max.); 
nisol.  matter,  including  Sit  > . .  Kit),,  and  ALU,,  2 
(max.);  00L,  9  (max.).  llydratcd  lime:  CaO,  72 
(niin.);  AfgO,  1*6  (max.);  insol.  matter,  including 
8iO„  !"«,*»,.  and  A1,0,,  16  (max.);  CO,,  16  (max.). 
Pot  analytical  methods  reference  is  made  to  U.S. 
Geological  Survey.  Bull.  700  (Hillehrand,  Analysis 
of  silicate  and  carbonate  rocks). 

Patents. 

Fibrous  vegetable  material  [Spanish  moss];  Process 

of    treating    and    the    resulting    product. 

Q.  S.  McDaniel.  Assr.  to  E.  H.  Kimbell.    U.S. P. 
1,350,031,  17.8.20.     Appl.,  24.7.1!). 

QuKN.  partly  cured,  or  cured  Spanish  moss  is 
treated  with  an  alkaline  solution  of  definite 
strength,  whereby  the  outer  coating  shrinks  upon 
the  inner  fibres. — A.  J.  H. 

Fibres;  Process  for  treating  .     J.  H.  Pickup, 

Assr.  to  G.  A.  Wilson.     U.S. P.  1,350,621,  24.8.20. 
Appl.,  19.3.19. 

Vecetable  fibre  is  prepared  for  spinning  by  allow- 
ing it  to  ferment  in  a  hot  bath  for  a  considerable 
time,  boiling  it  under  pressure  in  lime  water,  and 
then  subjecting  it  alternately  to  acid  and  alkaline 
baths.— W.  F.  F. 

Pyroxylin    sheet   of   low    inflammability.         J.    G. 
Jarvis.  U.S. P.  1,349,156,  10.8.20.  Appl.,  13.3.19. 

The  material  is  composed  of  cellulose  acetate, 
acetone,  and  cinchonine  and  its  salts. — W.  F.  F. 

Parchment     paper;     Manufacture     of    .       P. 

Hoering.    G.P.  303,266,  1.9.16. 

The  leaves,  or  stalks,  or  both,  of  the  reed  mace  are 
subjected  to  the  action  of  caustic  alkalis  under 
pressure,  and  the  product  after  washing  is 
employed  as  paper  pulp  without  any  special 
beating  and  without  sizing.  The  material  con- 
sisting of  bast  fibres  and  parenchyma,  furnishes  a 
transparent,  grease-proof  paper  of  a  brownish- 
yellow  colour. — G.  P.  M. 

Cardboard  [paper  and  paper  fabrics'] ;  Process  for 

rendering     grease-    and    waterproof.      L. 

Buchbinder.  G.P.  316,527,  19.3.19.  Addition  to 
306,028. 
Cakdboaiid  which  has  been  coated  with  a  glue  pre- 
cipitate containing  a  filling  material,  in  accordance 
with  the  chief  patent  (J.,  1918,  575  a),  and  dried, 
is  further  coated  with  a  mixture  consisting  of  a 
saturated  solution  of  tannin  and  re3in  in  spirit  and 
a  varnish  containing  a  drier,  to  which  mixture  zinc 
white  and  formaldehyde  have  been  added. — J.  H.  L. 

Paper,  pulps,  paper  yarns  and  fabrics;  Sizing  and 

waterproofing  of  .     E.  Fues  and  E.   Braun- 

miiller.  G.P.  318,923,  3.1.17. 
The  paper  material  is  treated  with  colloids  such  as 
dia.tysed  solutions  of  hydroxides  of  trivalent 
metals,  preferably  iron  or  chromium,  with  or  with- 
out the  addition  of  solutions  of  other,  preferably 
organic,  colloids. — C.  A.  M. 

Paver,  fabrics  and  the  like;  Sizing,  waterproofing, 

dressing,  etc.  .    W.  Schmidt  and  E.  Heuser. 

G.P.  321,232,  15.3.18.    Addn.  to  296,124. 

The  paper  pulp  or  fabric  is  treated  with  a  solution 
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of  tar  soap  prepared  by  saponification  of  wood-, 
lignite-,  or  coal-tar,  previously  extracted  with 
water.  Injurious  acid  substances  may  be  removed 
from  the  tar  by  distillation,  and  a  soap  prepared 
by  incomplete  saponification  of  the  tar  may  be 
used. — J.  H.  L. 

Paper;  Eemnval  of  ink  from  writing .  H.  Gethe. 

G.P.  321,545,  26.7.19. 
The  paper  is  passed  through  four  consecutive 
baths,  of  which  the  first  and  third  contain  oxalic 
acid,  the  second  potassium  permanganate,  and  the 
fourth  aluminium  sulphate;  it  is  afterwards  passed 
between  hot  rollers. — J.  H.  L. 

Straw;    Utilisation    of    the    -waste    lyes   from    the 

alkaline  digestion  of  .     S.  Herzberg.     G.P. 

319,068,  13.11.17. 
Alkaline  lyes  from  the  treatment  of  straw  are 
electrolysed  to  obtain  the  caustic  soda  in  a  con- 
centration suitable  for  further  use.  The  degree  of 
evolution  of  oxygen  or  of  oxidation  of  organic 
substances  at  the  anode  varies  with  the  strength  of 
the  current. — C.  A.  M. 

Straw;  Utilisation  of  waste  liquors  obtained  in  the 

digestion  of .      S.  Herzberg.      G.P.  321,453, 

28.3.19.  Addn.  to  319,068  (preceding). 
The  liquor,  or  at  least  the  portion  to  be  used  a9 
anodic  bath,  is  treated  in  the  cold  with  mineral 
acid  or  bisulphate  and  heated  to  70°  C. ;  it  is  then 
filtered  from  precipitated  organic  substances  and 
electrolysed.  The  precipitated  lignic  acid  can  be 
utilised,  and  if  common  salt  solution  is  used  as 
anodic  electrolyte  the  chlorine  produced  may  be 
employed  in  the  dissolution  of  chopped  straw 
previously  treated  with  milk  of  lime. — J.  H.  L. 

Waste  liquors;  Purification  of  alkaline  con- 
taminated and  coloured  with  organic  impurities. 
P.   Kiittner,    E.   Profeld,    and   E.    Sidler.      G.P. 
322,461,  8.7.19. 
Waste  liquors  from  the  mercerisation  process  and 
viscose       manufacture       are       concentrated       and 
simultaneously   oxidised   in   open  vessels,    whereby 
the  hemicellulose   is  converted  into  insoluble  oxy- 
cellulose.       The  oxidation  may   be  carried  out  by 
injecting  air  into  the  liauors  or  by  the  addition  of 
alkali  nitrate.— G.  F.  M." 

Paper  making.    Great  Northern  Paper  Co.,  Assees. 

of  C.  E.  Pope.     E.P.  136,839,  18.12.19.     Conv., 

14.3.18. 
See  U.S. P.  1,279,756  of  1918;  J.,  1918,  764  a. 

Alkyl  ethers  of  starches  and  similar  carbohydrates 
and  method  of  producing  the  same.  L.  Lilienfeld, 
Assr.  to  The  Chemical  Foundation,  Inc.  U.S. P. 
1.350,820,24.8.20.    Appl.,  16.2.14. 

See  F.P.  468,162  of  1914;  J.,  1914,  958. 

Paper-making  machines.  A.  Wood  and  G.  Russell. 
E.P.  149,359,  21.12.17. 

Paper,    cardboard,    and    the    like;    Machines    for 

manufacture  of  .     L.  Thirv.     E.P.  149,416, 

10.5.19. 


Evaporation    of   sulphite-cellulose    liquors.        G.P. 
322,462.     See  I. 

Fat  from  sulphite-cellulose   lyes.        G.P.    305,091. 
-S'ee  XII. 


Paint.     G.P.  320  011.    See.  XIII. 


VI.-BLEACHING;   DYEING;  PRINTING; 
FINISHING. 

Patents. 

Vegetable  fibres;  Process  for  treating  .    Gillet 

et  Fils,  Assees.  of  C.  Schwartz.  E.P.  136,569, 
12.12.19.  Conv.,  13.12.18.  (Cf.  E.P.  136,568  and 
144,204;  J.,  1920,  513  a,  542  a.) 

Wool-like  characteristics  can  be  imparted  to 
vegetable  fibres  by  simple  immersion  in  nitric  acid 
(65 — 75%)  for  not  more  than  half  an  hour,  followed 
by  washing  with  water.  The  fibres  may  be  treated  in 
any  stage  of  their  preparation  and  the  temperature 
should  be  less  than  20°  C.  If  nitric  acid  stronger 
than  75%  be  used,  the  treatment  must  be  carried 
out  more  quickly.  Print  effects  may  be  produced 
directly  or  by  means  of  reserves.  The  fibres  so 
treated  increase  in  weight. — A.  J.  H. 

[.4~o]  dye  stuffs  containing  the  sulphonamide 
group;  Application  of to  dyeing  and  print- 
ing.   J.  W.  McMyn.    E.P.  149,428,  13.5.19. 

Azo  dyes  which  contain  a  sulphonamide  or  sub- 
stituted sulphonamide  group  are  soluble  only 
in  strong  alkalis  from  which  they  are  easily 
precipitated  by  weak  acids,  alum,  ammonium 
chloride,  bicarbonates,  and  carbon  dioxide. 
Cloth  is  dyed  by  impregnation  with  a  solu- 
tion of  the  dye  in  caustic  soda,  squeezing, 
drying,  treatment  in  a  fixing  bath  containing 
one  of  the  above  precipitants,  rinsing,  and  drying. 
Cloth  is  printed  with  a  paste  containing  the  dye 
dissolved  in  caustic  soda  and  thickened  with  starch, 
then  dried,  and  fixed  in  an  alum  bath.  The 
addition  of  aluminium  salts  to  the  printing  paste 
increases  the  brightness  and  fastness.  Suitable 
scarlet,  red  and  light  red  dyes  are  formed 
respectively  from  /3-naphthol  and  diazotised 
2-aminotoluene-4-sulphonamide ;  2-aminotoluene-4- 
sulphonanilide;  0-,  m-,  p-aminophenylsulphon- 
amides.  They  can  be  used  for  discharges  or  resists 
with  Aniline  Black.  2-Aminotoluene-4-sulphon- 
amide  coupled  with  diazotised  m-phenylenediamine 
gives  an  orange  dye. — A.  J.  H. 

Dyeing-machine.  W.  A.  Ainsworth.  U.S. P. 
1.348,974,  10.8.20.    Appl.,  19.1.20. 

A  rotating  roller  covered  with  an  absorbent 
material  is  fitted  in  a  reservoir  for  colouring 
matter,  and  projects  above  the  top  of  the  reservoir. 
Thread,  yarn,  or  the  like  passes  over  the  reservoir 
and  is  intermittently  brought  in  contact  with  the 
absorbent  material  on  the  roller. — L.  A.  C. 

Dyeing-machine.  E.  Schnurrenberger.  U.S. P. 
1,350,740,  24.8.20.     Appl.,  9.1.20. 

A  machine  for  the  treatment  of  skeins  with  liquids 
consists  of  a  liquor  container,  and  means  for  sus- 
pending a  skein  in,  and  causing  it  to  trail  through 
the  liquor,  including  a  skein-trailing  member 
movable  in  one  plane. — A.  J.  H. 

Dyeing  [Sulphur  Black].     C.  S.  Althouse.     U.S.P. 

1,349,867,  17.8.20.     Appl.,  24.6.20. 
In  dyeing  goods  with  Sulphur  Black,   magnesium 
sulphate  is  used  in  the  softening  bath. — A.  J.  H. 

Leuco-compounds  of  vat-dyes;  Preparation  of 

suitable  for  dyeing  wool.  L.  Cassella  und  Co. 
G.m.b.H.  G.P.  321,119,  16.11.15. 
The  leuco-compound  is  prepared  in  the  presence 
of  a  higher  alcohol  which  can  be  salted  out  of 
aqueous  solution,  and  it  is  thereby  separated 
simultaneously  with  the  alcohol.  An  example  is 
given  of  the  reduction  of  Thioindigo-Red  B  with 
sodium  hydroxide  and  hydrosulphite,  with  the 
addition  of  isobutyl  alcohol". — G.  F.  M. 
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Aniline  liUuk;  Production  of upon  vegetable 

E.     A.      Pourneaua*.       I    S  P 
1,350,600,  84.8  90.    Appl.,  18.4.18. 

■  i  1917;  .1..  1018,  57fl  k. 
•  Ii«uor».    G.P.  822,461.    Set  V. 


VII.-ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Sulphuric  nciil  manufacture;  Vet  of  todium  nitrate 

solution    in    tin    lead    chauxbert    in    .       II. 

Lemaitre.     Manit.  Bcient.,  L920,  io,  11".     167. 

Tut:  continuous   int  reduction  of   sodium   nitrate  in 

eolation  through  the  Glover  tower  produces  satura- 

ti..n  .■!   tli.'  Mid  Willi  Sodium  bisulphate  and  conse- 
quent  choking   of   pii>es.     Dilution   ot    the   Glover 
■  I   with  chamber   acid   to   prevent   saturation  is 
rendered  impracticable  by  the  limited  concentration 
ty   <it    tlio  Glover.     Alternate    introduction 
nt  nitric  acid  and  sodium  nitrate  may  !>•■  suitable 
provided   thai    the   supply   of    nitrate   is  arrested 
saturation  i*  reached,  tins  stage  being  di  b  r- 
mined  by  calculation  or  by  control  analysis  of  the 
bisulphate  I  f   the  acid.     To  avoid  satura- 

tion entirely,  it  is  preferable  to  introduce  the  nitre 
,i-  .i  mixture  ol  nitric  acid  (36  B  .  sp.  gr.  L'88) 
tad  sodium  nitrate  solution.  Loss  of  nitric  add 
resulting  from  imperfect  (forking  of  the  Glover 
seldom  exceed*  5  1"  ;  in  the  Gay-Lussac  tower  it 
amounts  to  50  75  of  the  total. hut  these  losses  may 
be  considerably  reduced,  and  the  economy  achieved 
may  equal  ot  exceed  that  attained  by  use  of  sodiurr 
nitrate.  The  reactions  which  take  place  m  the  Gay 
ton  rs  are  indicated  hy  the  author,  and  the 
control  of  the  chamber  process  by  the  use  of  graphs 
is  advised. — W.  3.  W. 

Sitric  uriil;  Production  of  concentrated from 

rut  vapours.    M.  Kaltenbach.    Chim.  et  Ind., 
L9S0,  4,  .",76—590. 

Aunt  a  preliminary  survey  of  the  reactions  in- 
volved and  the  conditions  necessary  for  the  conver- 
sion into  nitric  acid  of  nitrogen  oxides  derived  from 
the  ammonia  oxidation  process,  a  plant  is  described 
for  the  production  of  10  tons  of  nitric  acid  per 
-I  hrs.  The  hot  gases  are  first  passed  through  a 
prc-<  ..ncenti  ation  tower  fed  with  weak  nitric  acid 
I  l">  HNO,)  in  which  the  gases  are  cooled  and  at 
irae  time  ■  concentration  of  the  weak  acid  is 
effected.  The  removal  of  the  water  vapour  from 
ises  takes  place  in  externally  cooled  towers, 
which  the  gases  leave  at  80°  ('..  then  passing  into 

a  tower  in  which  oxidation  and  polymerisation  of 
nitrogen  peroxide  are  brought  about.  After 
traversing  a  series  of  absorbing  and  regenerating 
towers,  an  outflowing  acid  of  60  HNO.  is 
obtained.  Concentration  of  this  weak  acid  is 
carried  out  in  denitrating  towers  with  the  aid  of 
sulphuric  acid,  an  important  economy  of  the  latter 
•  ■ffected  by  a  preliminary  heating  of  the  nitric 
arid  and  its  introduction  in  the  form  of  vapour,  by 
which  means  the  necessity  for  steam  injection  is 
avoided.— W.  .J.  \V. 

Ammonia;  Synthesis  of at  very  high  pressures. 

(.'.  Claude.  Chim.  et.  Ind.,  1920,  I,  5  -16. 
Tin:  author  recapitulates  she  advantages  claimed 
for  the  employment  of  pressures  np  to  l"1"1  ami. : 
diminution  in  size  of  contact  chamber  and  reduc- 
tion of  number  of  times  of  passage  of  the  reacting 
i  Ids    of    ammonia    per    0*5    g.    of 

DSation    of    the    amnion:       and 
lent  eliminatiuii  of  absorption  by  water,  and 
Hon  of  the  auto-reaction  even  in  small  plants 
by    the    .  normous    heat    developed.      (,('/.    J.,    1919, 
61   k,    1-7  ' ..i     Tightness  of  the  joints 


presents  no  greater  difficulty  at   Iikhi  than  at  100 

nliii.  and  may  In-  more  easily  secured  on  account  of 

their  smaller  sine.  Cupped  leather  packings  have 
been  employed  successfully  in  the  compressors. 
With  high  pressures  loss  ol  heat  is  reduced  and  tho 

COSl  Ol  plant  erection  and  maintenance  is  smaller. 
Coke-oven   gas  appears  tO  be  B   promising  sou. 

hydrogen,     a  plant  dealing  with  .'um  tons  of  coke 

per  day  yields  100,000  CUb.  m.  Of  gas  containing 
l"i  hydrogen.  ,,f  which  80,000  culi.  m.  can  he 
■  At  ractl  'I  and  ul  ilised  to  lix   HI  tons  of  nitrogen  per 

24  hrs.     \\.  .1.  \\. 

Phosphotungstic   and   phosphomolybdic  acids.    H. 
Wu.    .1.  Biol,  them.,  1920,  43,  189—220. 

Tihm:  compounds  belong  to  two  distinct  series, 
represented  by  P,0„18X0,  and  IMv.lmXo,.  The 
properties  and  preparation  of  these  acids  and  other 

members   "i    these  pies    groups   are   descrilied 

fully.     (II.  J.C.8.,  Oct.)     J.  ('.  1). 

Potash  alum;  A  mil i/.*/*  ../  .     a.  Harvey.     J. 

So..  Leather  Trades'  (hem.,  1020,  4,  21!)— 220. 

SAMPLES  of  pure  potash  alum  mixed  with  known 
amounts  of  iron  sulphide  and  analysed  bv  the 
method  proposed  by  Codwise  1. 1..  1920,  llii  a)  did 
not  give  theoretical  results.  The  iron  impurities 
are  included  in  the  titration. — D.  W. 


Acid  day  ( /u?Z<  r's  earth  j;  Acidity  oj.Japanese, 
^he 
548    549. 


K.   Kobayashi.     J.  Chem.   Ind.  Tokyo,  1920,  23, 


JapANESB  acid  clay  (fuller's  earth)  is  regarded  as 
being  a  mixture  of  colloidal  hydrous  aluminium 
silicates,  Al,O,,2Si0,,zH,0,  and  an  amorphous 
compound  of  orthosdicic  acid,  SiO„xH,0,  and 
may  he  expressed  by  the  formula :  Al,0,,6Si03, 
±H20,  where  X  is  more  than  6.  The  clay  itself  is 
not  a  true  acid  substance-,  and  the  acidity  is  to  be 
ascribed  to  its  adsorptive  property.  On  adding 
the  clay  to  a  solution  of  a  basic  dye  (R.C1)  hydroxy] 
ions  are  adsorbed  from  the  solution  and  hydrogen 
ions  arc  liberated  and  unite  with  the  chlorine  ions 
of  the  basic  dye  to  form  hydrochloric  acid.  Reaction 
between  an  acid  clay  and  neutral  potassium 
chloride  solution  similarly  produces  hydrochloric 
acid,  which  dissolves  alumina  from  the  clay.  The 
aluminium  chloride  thus  formed  will  tie  decomposed 
by  hydrolysis  into  aluminium  hydroxide  and  hydro- 
chloric acid. — K.  K. 

Potassium  plumbite;  O./iilation  of to  potassiuvt 

plumhnte.  b\i  alternattntj  current.     F.  Jirza      Z, 
physik.  Chem.,  1920,  94,  1— o. 

Potassium  plumbite  is  the  only  product  of  the  elec- 
trolysis of  iV/1  potassium  hydroxide  solution  be- 
tween lead  electrodes  by  an  alternating  current  of 

49  periods.  The  solution  of  plumbite  is  oxidised  to 
plumbate  by  a  similar  current  if  electrodes  of 
copper,  silver,  gold,  cadmium,  magnesium,  mer- 
cury, nickel,  iron,  platinum,  or  palladium  are  used, 
but  there  is  no  oxidation  if  the  electrodes  are  of 
lead,  bismuth,  cobalt,  thallium,  or  carbon.  A 
number  of  other  facte.'-  al  0  play  a  part  in  the 
plumbate  formation. — J.  F.  S. 

Arsenic;    Electrometric   titration   of  .      ('.   8. 

Robinson    and    O.    B.    Winter.       J.    Ind.    Kug. 
(  In  in..  1920,  12,  775—778. 

In  certain  coloured  solutions  the  electrometric 
titration  of  arsenious  a<  id  is  to  be  preferred  to  the 
ordinary  method.  The  titration  is  made  with 
incline  solution  in  the  prese  nee  of  excess  of  sodium 
bicarbonate,  a  mechanical  stirrer  is  used,  and  the 
end-point  is  indicated  by  the  change  in  direction  of 
the  swing  of  a  beam  of  light  from  a  reflecting  gal- 
vanometer.     Arsenic    acid    is    titrated    at   90°   C.    in 

50  sulphuric  acid  solution  with  sodium  iodide 
solution.     W.  P.  S. 
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Copper   hydroxide;   Formation   and    behaviour  of 

■ .     V.   Kohlschiitter  and  J.   L.  Tuscher.     Z. 

anorg.  Chem.,  1920,  111,  193—236. 
The  authors  describe  experiments  on  the  formation 
of  copper  hydroxide  by  precipitation,  the  pseudo- 
morphic  transformation  of  solid  copper  salts  into 
hydroxide  by  the  action  of  sodium  hydroxide  solu- 
tion, the  processes  occurring  at  copper  anodes  in 
sodium  hydroxide  solution,  and  the  formation  of 
colloidal  copper  hydroxide  or  oxide  bv  "  discharge 
electrolysis"  (J.,  1919,  911a).  It 'is  concluded 
that  the  dehydration  of  copper  hydroxide  is  due  to 
an  internal  neutralisation  and  is  to  be  represented 
bv  the  equations  Cu(OH),^!Cu"+20H',  CuHA^ 
CuO"2+2H',  2H'  +  20H'^;2H.O  and  CuO"3  +  Cu"  = 
2CuO.  It  is,  however,  not  simple  Cu(OH)2  mole- 
cules that  are  involved  in  the  reaction,  but  mole- 
cular complexes  of  colloidal  dimensions,  the  degree 
t)f  dispersity,  and  hence  the  reactivity  of  which 
vary  with  the  conditions  of  formation. — J.  F.  S. 

Hydrogen  peroxide;  Bate  of  decomposition  of ■ 

in  the  presence  of  iron  ions.  J.  von  Bertalan. 
Z.  physik.  Chem.,  1920,  95,  328—348. 
The  decomposition  of  hydrogen  peroxide  in  the  pre- 
sence of  ferrous  sulphate  or  ferric  sulphate  at  40°  C. 
is  in  accordance  with  a  unimolecular  catalytic 
equation.  The  state  of  oxidation  of  the  iron  makes 
no  difference  to  the  reaction,  which  depends  on  the 
total  quantity  of  iron  present. — J.  F.  S. 

Colloidal  sulphur.     P.  Barv.     Comptes  rend.,  1920, 
171,  433—435. 

Using  Oden's  results  (Nova  Acta  Upsala,  1913,  3 
[4])  on  the  viscosity  of  suspensions  of  sulphur  at 
different  concentrations  and  temperatures,  the 
author  has  calculated  the  mean  coefficients  of 
swelling  of  the  granules,  the  results  indicating  that 
such  suspensions  are  hydrophile  colloids.  When 
the  swelling,  due  to  the  absorption  of  water,  be- 
comes small  the  granules  lose  their  transparency, 
and  the  liquid  becomes  milky  and  loses  its  stability. 
This  absorption  is  favoured  by  the  presence  in  solu- 
tion of  small  amounts  of  salts  of  univalent  metals 
and  is  checked  by  salts  of  divalent  metals. — W.  G. 

Thermodynamics;   Applications   of   chemical   . 

G.  Urbain.  Chim.  et  Ind.,  1920,  4,  31—42. 
The  author  discusses  the  role  played  by  thermo- 
dynamics in  various  branches  of  chemical  industry. 
The  application  of  the  phase  rule  to  saturated  solu- 
tions is  considered,  especially  with  respect  to  the 
extraction  of  salts  from  carnallite.  Carnot's  prin- 
ciple of  reversibility  is  illustrated  in  the  case  of  the 
manufacture  of  hydrogen  by  the  action  of  iron  on 
water,  and  the  contact  process  of  sulphuric  acid 
manufacture  is  also  discussed  from  the  thermo- 
dynamic standpoint.  The  laws  of  mass  action  and 
of  displacement  of  equilibrium  are  among  others 
examined  in  their  relation  to  industrial  applica- 
tions.—W.  J.  W. 

Quicklime  and  hydrated  lime.     See  V. 

Bituminous  acid-proof  coatings.     See  XIII. 

Cyanogen   chloride.     Reed.     See    XIXb. 

Phosphoric  acid.  Kleinmann  and  Feigl.  See  XXIII. 

Patents. 

Sulphuric  acid;  Apparatus  with  rectifying  column 

for  the  concentration  of .     H.  Pauling.    G.P. 

299,774,  25.8.15. 
A  vessel  of  cast  iron  or  an  alloy  thereof  is  used. 
The  acid  to  be  concentrated  is  fed  into  the  top  of 
the  column.  It  passes  from  the  column  to  the  heat- 
ing vessel  by  way  of  a  separate  vessel  with  overflow 
device  so  that  acid  cannot  pass  back  from  the 
heater  to  the  column;  and  is  at  this  point  strong 


enough  to  act  only  slightly  on  the  material  of  the 
heater. — C.  I. 


Betorts  for  decomposition  of  sodium  or  potassium 
nitrate.  Farbenfabriken  vorm.  F.  Bayer  und 
Co.  G.P.  301,702,  19.4.17. 
By  connecting  a  series  of  retorts  by  means  of  pipes 
to  equalise  the  pressures  and  charging  the  retorts 
at  regular  intervals,  uniformity  of  the  process  is 
ensured. — W.  J.  W. 

Niti'ous  gases;  Frocess  for  the  absorption  of  . 

J.  L.  la  Cour,  Assr.  to  Norsk  Hydro-Elektrisk 
Kvaelstofaktieselskab.  U.S. P.  1,348,227,  3.8.20. 
Appl.,  22.10.18. 
Gaseous  nitrogen  compounds  from  an  electric  fur- 
nace are  partially  condensed,  the  residual  uncon- 
densed  gases  are  reheated  to  a  temperature  suitable 
for  absorption,  and  then  absorbed  by  dry  bases  at 
an  elevated  temperature. — W.  J.  W. 

Nitric   acid  and   nitrogen   compounds;   Process   of 

manufacturing from  atmospheric  air.    J.  F. 

Sanders,  Assr.  to  F.  H.  Churchill  and  O.  P. 
Coshow.  U.S.P.  1,349,919, 17.8.20.  Appl.,  23.10.17. 

A  mixture  of  nitrogen,  oxygen,   and  hydrogen  is 

passed  over  platinum  heated  to  incandescence  by  an 

electric  current. — W.  J.  W. 

Ammonia  synthesis;  Preparation  of  a  mixture  of 

hydrogen  and  nitrogen  for  .     G.  P.  Gerfin 

and  M.  Mauran,  Assrs.  to  The  Nitrogen  Corp. 
U.S.P.  1,349,756,  17.8.20.  Appl.,  15.11.18. 
A  mixture  of  hydrogen  and  air  is  formed  in  which 
the  hydrogen  is  in  excess  of  the  amount  which 
would  combine  with  the  oxygen  in  the  air.  The 
mixture  is  passed  through  a  conduit  in  which  it  is 
ignited,  the  temperature  being  kept  sufficiently 
high  to  ensure  complete  elimination  of  oxygen, 
after  which  the  reaction  products  are  cooled,  dried, 
compressed,  and  purified. — W.  J.  W. 

Hydrogen;  Material  for  use  in  operations  with 

under  pressure,  and  at  high  temperatures, 
specially  for  catalytic  preparation  of  ammonia. 
Badische  Anilin-  u.  Soda-Fabr.  G.P.  (a)  298,199. 
14.5.13,  and  (b)  306,333,  18.6.16.  Additions  to 
291,582  (see  E.P.  29,260  of  1912  and  13,258  of 
1913;  J.,  1913,  1010). 

(a)  Steel  alloys  containing  chromium,  vanadium, 
tungsten,  etc.,  remain  suitable  for  use  even  if  they 
contain  relatively  much  carbon.  Provided  the 
alloying  metals  are  present  in  sufficient  quantity 
the  strength  is  maintained  even  when  the  carbon  is 
converted  into  gaseous  compounds  and  liberated. 
A  high  proportion  of  nickel  should  be  avoided,  (b) 
If  larger  quantities  of  the  alloying  metals 
(chromium,  tungsten,  etc.)  are  present,  steel  con- 
taining a  relatively  high  proportion  of  nickel  can 
be  used.  A  suitable  allov  contains  tungsten  5%, 
nickel  5%.— W.  J.  W. 

Ammonia;  Preparation  of  dry from  nitrolim  by 

means  of  superheated  steam.  E.  Wiedemann. 
G.P.  321,204,  28.5.14.  Addn.  to  311,959  (J., 
1919,680  a). 

For  the  process  described  in  the  original  patent,  a 
furnace  with  superposed  hearths  or  shelves  provided 
with  stirring  gear  is  employed,  nitrolim  being 
introduced  at  the  top,  and  superheated  steam  passed 
in  at  the  lower  end. — W.  J.  W. 

Ammonium  nitrate;  Manufacture  of  - .     F.  A. 

Freeth    and    H.    E.    Cocksedge.       E.P.    149,095, 

20.5.19. 
Ammonium  sulphate  and  sodium  nitrate  are  caused 
to  react  in  suitable  proportions,  and  the  sodium 
sulphate  precipitated  is  removed.  Calcium  sulphate 
is  added  to  the  solution  to  separate  sodium  sulphate 
as    a    double    salt.     After    removal    of    this    salt, 
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uiiiim .imim  nitrate  may  be  obtained  by  cooling  the 

eolation  without  farther  dilation,  tin-  mother  liquor 

being   ii>.-<1   for   ■   fresh  cycle  of  operations,     r 
II'  .1.,  1911),  -199  a.)— W.  J.  W 

Hydrocyanic  acid  anil   cyanide*;   Manufacture  of 

.     M.  B.  Mueller.     I'.S.P.  1,347,618,  27.7.-JU. 

App!  .  86  -  19. 

r'Kituoi  v \mi>ks  are  treated  with  metallic  copper  in 
ii  an  acid  capable  of  reacting  with  the 

rerrocyaaide,  the  liberated  hydrocyanic  acid  being 

distilled  off.— W.  J.  W. 

furnace   [for  fixing   nitrogen).     C,    P.    Sidden, 
\     r.  to  Nitrogen  Products  Co.    U.S.P.  1,848,176 
8.8  .80.     App]..  27.1.19. 
A   vertical  cylindrical   retort  is  provided  with  an 
inner  concentric  cylinder,  and  the  nitrogen-ab  orb- 

inn  material  is  fid  downwards  through  the  annular 
column  thus  formed.  This  column  is  heated  ex- 
ternally by  hot  gases,  and  internally  by  burning 
fuel  gas  and  air  which  are  injected  downwards  into 
the  lower  end  of  the  inner  cylinder  by  central 
vertical  supply  pipes.  Nitrogen  passes  upwards 
through  the  annular  column  of  the  material.  The 
material  delivered  at  the  bottom  is  cooled  externally 
and  internally,  and  adhesion  of  the  charge  to  any 
part  of  the  retort  is  prevented.  The  cooling  means 
include  a  relatively  cool  jet  of  nitrogen  directed  into 
contact  «  ith  the  lower  end  of  the  column. — W.  F.  F. 

Aluminous  materials :  Conversion  of  powdered  

inf..  granular  form.  J.  J.  Hood.  E.P.  149,453, 
20.5. i9. 
Powderkd  aluminium  hydroxide,  bauxite,  china 
clay  and  the  like  are  converted  into  granular  form 
by  moistening  with  nitric  or  hydrochloric  acid  or  a 
solution  of  their  aluminium  salts,  heating  to  form  a  J 
cake,  crushing,  and  decomposing  the  salt  by  heating 
to  dull  redness.  The  granular  material  obtained  is 
suitable  for  refining  mineral  oils  (E.P.  16,617  of 
1908;  .1..  1909,  1031)  or  for  decomposing  carbon 
bisulphide  in  coal  gas  (r/.  E.P.  143,641;  J..  1920, 
510  a).— C.  I. 

Zirconium  oxide  (zirconia);  Process  of  separating 

und  extracting  from  ores  and  minerals.     J. 

Gordon.  ISP.  1,340,888,  25.5.20.  Appl., 16.10.18. 

Minkrai.s  containing  zirconium  are  fused  with  a 
mixture  of  a  chloride  and  an  oxide  as  a  step  in  the 
process  of  producing  zirconia. 

Titanic  oxide;   Method  of  obtaining  .     L.   E. 

Barton,  Assr.  to  The  Titanium  Allov  Manufactur- 
ing Co.    U.S. P.  1,348,843, 10.8.20.    Appl.,  27.2.19. 

In  the  preparation  of  titanic  oxide  concentrates  by 
the  acid  treatment  of  titaniferous  materials  con- 
taining sulphides  of  iron,  the  latter  are  first  con- 
verted into  oxygenated  compounds. — C.  I. 

Magnesium    compound*;   Purifying    .     C.    E. 

Dolbrar.  U.S. P.  1,348,933,  10. S.20.  Appl.,  3.9.19. 
M\i.\ksicm  compounds  are  treated  at  an  elevated 
temperature  with  a  solution  of  an  ammonium  salt, 
the  gas  given  off  is  passed  into  a  comparatively  cool 
solution  of  the  magnesium  salt  formed  in  a  previous 
operation,  and  the  precipitated  magnesium  com- 
pound separated. — C.  I. 

Potassium  and  other  alkali  metal  compounds;  Pro- 

of  obtaining .     E.  H.  Westling.     U.S.P. 

1  :U9.113,  10.8.20.     Appl.,  14.10.18. 

\  compounds    of    an    alkali    metal    are 

heated  with  the  sulphate  of  a  heavy  metal  to  a 
temperature  sufficient   to  decompose  the  latter. 

— C.  I. 


Potassium  salts  and  borax;  ltecoveryof .    K.J. 

i     obi,  As-r.  to  Paciiic  t'oast  Borax  Co.     U.S.P. 

1  849,184,  LO.8.90.     Appl.,  85.8.19. 
I  hi   alkalinity  ol  brine  containing  potassium  salts 
and  boras  is  reduced  by  addition  of  acid,  and  the 

brine  concentrated  and  COolod. — C.  I. 

Alkaline  deposit*;   Process  of  recovering  constitu- 
,f   value  from   natural  .      ('.   Sundstrom. 

\        to  Hie  Bolvaj  I'. Co,  U.8.P.  1,849,446 

10.8.20.     Appl.,  6  in  i- 
Soi.i'TioNS    containing    potassium    chloride,    along 
with    .-odium    chloride,    sodium    sulphate,     so. hum 
carbonate,   and  borax   are  cooled   to   precipitate 

three   last,   and   the  eleand   brine  evaporated  at 
first   by   solar    heat,    then    by   artificial   heat,   with 

removal  al  each  staee  of  the  precipitated  salts.     Tie 
final  saturated  potassium  chloride  solution  is  cooled 

and  crystallised. — C.  I. 

Borax;  Process  of  recovering  from  solutions 

containing  sodium  lonates.     C.  Sundstroin,  Assr. 
i„    The  Solvav   Process  Co.        U.S.P.    1,349,446, 

lll.S.20.      Appl..  '21.9.19. 
Carbon  dioxide  is  generated  in  a  solution  contain- 
ing sodium  metaborate  whereby  sodium  tetraborate 
is  precipitated. — C.  I. 

Sodium  bicarbonate;  Process  of  obtaining from 

alkaline,  uaters.  C.  Sundstrom,  Assr.  to  The 
Solvav  Process  Co.  U.S.P.  1,349,447,  10.8.20. 
Appl.",  3.4.20. 
Brink  containing  sodium  carbonate  is  cooled  below 
0°  C.  and  the  precipitated  sodium  carbonate  sepa- 
rated. The  precipitated  salts  are  warmed  so  as  to 
melt  tho  sodium  carbonate,  the  unmelted  portion 
separated  and  the  clear  liquor  carbonated  to  pre- 
cipitate sodium  bicarbonate. — C.  I. 

Potassium  chloride  and  borax;  Method  of  separately 

obtaining  from  certain  waters.       Method  of 

separating  borax  from  potassium   chloride.       N. 

Wrinkle  and  W.  A.  Kuhnert.    U.S.P.  (a)  l,3o0,089 

and    (a)    1,350,090,    17.8.20.       Appl.,    14.7.    and 

21.7.19. 

Tub  borax  is  converted  into  more  soluble  compounds 

by  addition  of  (a)  sodium  hydroxide  or  (u)  an  acid, 

and  the  potassium  chloride  is  crystallised. — C.  L. 

Barium  monoxide;  Process  of  oxidising  to  di- 
oxide. H.  Fleck,  Assr.  to  The  Peroxide  Speci- 
alty Co.  U.S.P.  1,349,417,  10.8.20.  Appl., 
5.11.17.     Renewed  29.10.19. 

Barium    monoxide    is   subjected   simultaneously    to 

attrition  and  to  the  action  of  an  oxidising  gas  at 

the  requisite  temperature. — C.  I. 

Aluminium  nitride;  Process  for  producing  - — 
from  materials  containing  ahuninir  o.cide.  Pro- 
cess of  producing  aluminium  from  aluminic  oxide. 
V  Gerber.  U.S.P.  (a)  1,350,149  and  (b)  1,350,150, 
17.8.20.     Appl.,  28.1.20. 

(a)  Aluminium  nitride  is  produced  by  melting 
aluminium  oxide  with  a  reducing  agent  in  the  pres- 
ence of  a  nitrogenous  gas  in   an   electric  furnace. 

(b)  Alumina  is  melted  in  an  electric  furnace  and 
treated  with  carbon  and  hydrogen  for  the  produc- 
tion of  metallic  aluminium. — A.  B.  P. 

Carbon  bisulphide;  Method  of  making H    H. 

Dow  and  C.  J.  Strosacker,  Assrs.  to  Tho  Don- 
Chemical  Co.  U.S.P.  1.350,858,  24.8.20.  Appl., 
15.7.1-^. 

SciriitR  dioxide  is  brought  into  contact  with 
tted  coke  alter  mixing  it  with  sufficient  oxygen 

to  maintain  the  coke  at  the  requisite  temperature. 

— C.I. 
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Hydrogen  sulphide;  Removal  of  from  gases. 

Badische    Anilin    and    Soda    Fabrik.      G.P.    (a) 
302,555  and  (b)  303,292,.  2.7.16. 

(a)  The  gases  are  washed  with  aqueous  solutions 
or  suspensions  of  oxides  of  iron  first  in  neutral 
medium,  and  then,  for  complete  desulphurisation, 
in  alkaline  medium.  The  greater  portion  of  the 
sulphur  is  removed  by  the  first  wash  liquor,  and 
this  can  very  easily  be  revivified  by  blowing  air  or 
oxygen  through  it,  either  simultaneously  with  the 
hydrogen  sulphide  gases  or  subsequently,  (b)  The 
gases  are  treated  with  alkaline  wash  liquors  con- 
taining oxides  of  iron  partly  in  solution  and  partly 
in  suspension,  a  quantity  of  oxalic  acid  or  cream  of 
tartar,  for  example,  being  added,  which  is  insuffi- 
cient for  the  complete  dissolution  of  the  iron.  The 
liquors  are  revivified  bv  air  or  oxvgen  as  in  the  first 
patent.— G.  F.  M. 

Linn  ;  Process  for  burning in  a  rotary  furnace. 

E.  Natho.     G.P.  319,054,  6.7.17. 

By  means  of  a  pipe  with  nozzles,  water  is  intro- 
duced into  the  furnace  cooler  under  pressure,  and, 
in  evaporating,  serves  to  slake  the  lime  uniformly 
and  rapidly. — W.  J.  AY. 

Arsenic;  Manufacture  of  .     C.  Gopner.     G.P. 

320.086,  21.11.17. 

Arsenic  acid  is  sublimed  and  passed  over  charcoal 
or  coke  heated  to  not  less  than  300°  C.,  the  sub- 
limation being  assisted  by  means  of  a  gas  heated 
above  185°  C.  The  arsenic  acid  may  be  produced 
bv  roasting  arsenic  ores  at  a  maximum  temperature 
of  400°.— W.  J.  W. 

Cryolite;  Manufacture  of  .     J.   L.  C.   Eckelt. 

G.P.  320,690,  12.7.17. 

Hydrogen  fluoride  is  drawn  from  the  vessel  in 
which  it  is  formed,  by  means  of  a  water  pump 
actuated  bv  a  solution  of  sodium  aluminate. 

— W.  J.  w. 

Soluble  salts;  Conversion  of  into  other  salts. 

especially    nitrates    of    potassium,    sodium,    and 
magnesium.     H.  Hampel.     G.P.  321,030,  11.3.19. 

The  acid  radicle  of  the  initial  salt  is  precipitated 
in  a  slightly  soluble  form,  and  then  converted  into 
a  soluble  salt  in  combination  with  a  less  soluble 
one  by  the  action  of  ammonia  and  an  acid  gas  or 
anhydride.  These  salts  in  turn  are  treated  with  the 
desired  acid  for  the  end  product,  in  its  free  state, 
by  which  means  the  initial  precipitating  salt  for 
the  process  is  recovered.  The  method  is  applicable 
to  the  production  of  nitrates  of  potassium,  sodium, 
and  magnesium,  the  sulphates  being  first  treated 
with,  calcium  nitrate,  the  precipitated  calcium  sul- 
phate then  converted  into  calcium  carbonate  and 
ammonium  sulphate  by  means  of  ammonia  and 
carbon  dioxide,  and  the  calcium  carbonate  finally 
converted  into  calcium  nitrate  by  treatment  with 
nitric  acid. — \V.  J.  \\". 

Salt    solutions,     especially    solutions    of    potassium 

salts;   Clarification   of  .       F.   Krupp  A.-G. 

Grusonwerk.     G.P.   321,767,   19.10.17. 

The  mud  in  salt  solutions  is  mechanically  removed 
in  a  continuous  fashion  and  washed  in  another 
vessel,  where  its  soluble  portions  are  dissolved  by 
fractional  extraction  and  adherent  liquor  is 
separated. — W.  J.  W. 

Radium;  Production  of  compounds  of .     H.  O. 

Hedstrom.      E.P.    149.552,    20.10.19.     Addn.    to 
136,763  (J.,  1920.  156  a). 

See  U.S. P.  1,338,831  of  1920;  J.,  1929,  449a. 


Potassium    chloride;    Manufacture    of    from 

natural  silicates,  rocks,  minerals,  residues,  or 
wastes  containing  potassium.  E.  A.  Ashcroft. 
U.S.P.   1,350,091,   17.8.20.     Appl.,   13.11.17. 

See  E.P.  113,211  of  1917;  J.,  1918,  180  a. 

Copper  sulphate  solutions  from  ores;  Process  of  pro- 
ducing    .      J.    S.    Ross.      U.S.P.    1,350.239, 

17.8.20.     Appl.,  14.7.20 

See  E.P.  143,973  of  1919;  J.,  1920,  544  a. 

Silicon    tetrachloride ;    Process    of    making    . 

R.  W.  Moore,  Assr.  to  General  Electric  Co. 
U.S.P.  1,350,932,  24.8.20.    Appl.,  18.2.18. 

See  E.P.  141,908  of  1919;  J.,  1920,  448  a. 
Ammonia  from  coal-gas.    U.S.P.  1,349,393.    See  IIa. 
Acid-resisting  material.    G.P.  321,029.    See  VIII. 
Lampblack  and  hydrogen.    G.P.  312,546.    See  XIII. 
Solvent  for  sulphur.    G.P.  320,807.    See  XIII. 

VIII -GLASS;    CERAMICS. 

Porosity  \_o]  ceramic  materials'};  Quick  determina- 
tion of .    L.  Bertrand  and  C.  Boulanger.    La 

Ceramique,  1920,  23,  77.  Keram.  Runds.,  1920, 
28,  345—346. 

The  material  is  immersed  in  carbon  tetrachloride 
instead  of  in  water.  Owing  to  the  lower  surface 
tension  of  the  former,  a  paving  tile  previously  dried 
at  250°  C.  is  saturated  with  the  liquid  in  one-quarter 
to  two  hrs.,  compared  with  24 — 48  hrs.  required  if 
water  is  used.  For  accurate  work  the  body  after 
immersion  is  weighed  in  a  light  metal  vessel  of  zinc 
or  brass  in  order  to  prevent  losses  due  to  rapid 
evaporation  of  the  carbon  tetrachloride.  If 
p'  be  the  difference  between  the  dry  weight  of  the 
test-piece  and  its  weight  when  suspended  in  the 
immersion  liquid,  and  p"  be  the  difference  between 
the  weight  after  immersion  and  the  dry  weight, 
then  the  porosity  is  p"  l(p'+p").— H.  S.  H. 

Patents. 

Glass-drawing  bait  and  method  of  using  it.     H.  K. 

Hitchcock,   Assr.   to  Pittsburgh  Plate  Glass  Co. 

U.S.P.  1,349,200,  10.8.20.  Appl.,  23.10.17. 
The  glass-engaging  portion  of  a  cylindrical  bait 
is  made  of  metal  with  a  coefficient  of  expansion  sub- 
stantially the  same  as  that  of  glass.  When  drawing 
glass  cylinders  the  relatively  thin  lower  edge  of  the 
metal  bait  is  immersed  in  molten  glass  until  the 
glass  is  welded  to  it.  The  bait  is  then  drawn  up 
wards,  and  the  resulting  cylinder  severed  at  a  point 
near  the  bait. — H.  S.  H. 

Quart:;  Production  of  articles  impervious  to  gases 

from    .       Deutsch-Englische     Quarzschmelze 

G.m.b.H.     G.P.  319,895,  5.2.18. 

A  mass  of  fus?d  quartz  iron,  an  electric  furnace  is 
subjected  to  blowing  and  pressing  under  heat,  and 
heat  is  then  applied  directly  to  the  surface  bv  which 
means  a  high  surface-glaze  is  obtained.  Dunns'  the 
operation  a  layer  of  quartz  may  be  sintered  on  to 
the  under  surface,  on  which  a  glaze  may  also  be 
produced  by  heating.  The  process  ensures  absolute 
imperviousuess  of  the  material  to  gases. — \V.  J.  W. 

Clays;    Treatment    of    and    manufacture    of 

articles    and    materials    therefrom.      W.    Smith. 

E.P.   149,440,   13.5.19. 

Articles   and  materials  uniting  the  properties  of 

clays   and  carbon   arc  made  by   mixing  clay   with 

bituminous  or  oil  shale  or  other  material  containing 
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a  volatile  compound  of  carbon  which,  on  heating, 
is  dot  nmpoand  with  deposition  ol  carbon,    Thi   imv 
tu.-i  .  or  on  article  made  from  it.  i>  embedded  in 
powdered  coke  or  oil  shale  so  as  to  impose  a 
■nee  to  tbi  latile  matter,  and  is 

than  fired  at  700  BOO  C,  at  which  temperature 
tin-  product  baa  ■  maximum  porosity  and  i 
content.  It  tbe  product  is  then  fired  to  160  I 
u  becomes  vary  bard  and  resistant  to  acids  (re- 
sembling carborundum),  and  may  be  ground  ami 
•  an  abrasive  material.  Alternatively,  biaouit- 
wara  may  be  saturated  with  a  suitable  liquid  hydro- 
carbon  ind  fired  with  exclusion  of  air  so  as  to  pro- 

i   -.miliar  product.      A.    It.  S. 

JJinij-  '■!  manufacturing  </n,<-  ware  from 

— .  A.  F.  Meyerhofer,  Aasr.  to  Chemical 
Foundation,  In..  I'.S.P.  1,320,825,  24.8.20 
AppL,  11.10.16. 

1  >'  -^ ~»  ii.iii-porou-i  refractory  bauxito  wares  are 
obtained  by  heating  the  bauxito,  finely  ^riiiding 
the  prodssat  and  m,"mb  it  with  water  to  Form  a 
plastic  ma--.  »liuli  is  then  Bhaped  and  baked. 

— D.  F.  T. 

Acid-resisting  material  impervious  to  water:  Pre- 
parationoi .  J.Frena.  Q.P.821,029,  18.10.17. 

li  raoa.    or    ether    absorptive     material     is    finely 

powdered,  dried,  mixed  with  cement  or  hydraulic 

strongly  heated}  and  then  impregnated  with 

paraffin.    A  tar  product  i^  tin  in  added,  after  which 

las   is  fi-.ited  to  promote  intimate  admixture 
«•  ingredients,  and  cooled. — W.  J.  \V. 

aterial;  Manufacture  of  a  ]»  rmunently 
care .      M.    Gotthard.      G.P. 

32]  .'.13. 

Grains  .if  day,  r:.<  h  in  iron,  are  mixed  with  stone- 
wan  raw  material,  the  action  of  heat  during  the 
firing  causing  these  to  swell. — W.  J.  W. 

runnel  kilns.    U.S. P.  1.348.510—1.    See  I. 

■       indum.     G.P.  319,814.     See  X. 


IX.-BUILDING  MATERIALS. 

ete.    Lea.    See  X. 

Bituminous  coatimjs  /or  concrete.    .ice  XIII. 

Patents. 

(Frills,  linings,  panels,  roof-coverings,  coach  bodies 
or  the  like;  Composition  for  use  in  the  construc- 
tion of .    J.  F.  Leger.    E.P.  2341,  29.1.14. 

A    Mr.rcTi-RAL  composition   with  a  metallic   trellis 

work  reinforcement  consists  of  a  mixture  of  mag- 

nesia    1    pt.,    Canadian    asbestos   fibre   $.    common 

asbestos   fibre,    powder   or    waste   i,    corkwood    li, 

pulp   1,   talc   }.   barium   sulphate  1   pt.,   and 

sufficient  magnesium  chloride  solution  of  15° — 30°B. 

1  08— P26)  to  form  a  paste  which,  when  set, 

i-   tie    materials  together. — A.  B.  S. 

Ftbroui  competition  [/or  paving'];  Apixmitus  and 
•  ...<  fur  manufacturing  .    G.  A.  Hender- 
son.   E.P.  148,641,  30.4.19. 

i  hip-  varying  in  size  from  impalpable  dust  to 
particles  which  will  pi  h  of  l"Xj"  are  boiled 

in  order  to  remove  Bap,  I  tc.,  after  which,  if  neces- 
sary, they  are  freed  from  pyroligneous  acid  by 
agitation  with  a  neutralising  agent.  The  chips 
containing  approximately  oisture  are  then 

introduced   by  means  oi   a  screw  conveyor   into  a 
drum  with  central  revolving  blades,  which  is  sur- 
a  tank  oi  bitumen  heated  by  s  Furnace; 

the  fumes  from  the  tank  are  drawn  through  the 
drum  and  carry  off  the  dust  to  a  collecting  bin. 


The  i  lup-  with  16  20  ol  residual  moisture  are 
aooled  and  mixed  For  1  nun.  in  stanm-jacketed  pug 
mixers  with  sulphuretted  bitumen  prepared  From 
Mi!|ilnir  and  artificial  asphalt  produced  From  petro- 
leum and  preheated  to  300  f  1 1  19  C),  the  propor- 
tions being  chips  10  and  bitumen  60  The 
mixture  Bows  into  a  drum  of  the  type  described, 
where  it  is  heated  to  250°  K.  (121  0.)  in  6  mine. 
The  impalpable  » I  dust,   which   may  be  mixed 

uitli  road  dust  or  Other  mineral  dust,  is  introduced 
I    in    small    quantities    at    regular    intervals,    and    the 

mixture  I-  cooled  and  compressed  into  the  required 

shape,       W.    .1.    \Y. 

riles,  flaps,  sheetings  or  the  like  of  cement   and 

fibre;  aYanu/aeture  of .      E.  Stei^er.      E.P. 

1 18,180,  26.6.19. 

Mi  i  i.iiuksi  IBNOl  on  tiles  etc.  made  of  SsbeBtOS  fibre 
and  Portland  cement  may  be  prevented  I  tiles  con- 
taining more  than  2  of  water,  but  not  sufficient 
to  saturate  tin  in.   are  expired   to  the  action  ol    I  Br- 

hen    lioxide.    (Reference  is  directed,  in  pursuance 
oi  Beet,  7,  Sub-eei  t.  I.  of  Patents  and  Designs  A< 
1907  and  1919,  to  E.P.23,559oi  1912;  J.,  1913,912.) 

—A.  B,  S. 

Concrete  nurdentng.    ('.  Ellis  and  II.  B.  Riederer. 

ISP.   1,3-I8,(t'.i!».  27.7.20.     App!.,  23.3.16. 
POBTLANTJ    cement    concrete    is    made    with    a    super- 
ficial layer  in  which  are  distributed  copperiscd  iron 
granules  of  a   fineness   between    15-  and    25-mesli. 

— W.  J.  AY. 

Flooring  material.    G.P.  321,158.    See  VIII. 

Coating  composition.     E.P.  119,365.     See  XIII. 

Protective  coating.    U.S. P.  1,350.3-13.    See  XIII. 

Slag  from  refuse.    E.P.  149,033.    See  XIXu. 

X.-METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Steel;  Influence,  of  vanadium  on  the  determination 

of    chromium    in    high-speed    tungsten    .      P. 

Slawik.  Chem.-Zeit.,  1920,  44,  c.i.i. 
In  the  titration  of  chromium  in  steel  containing 
vanadium  and  tungsten,  a  red-brown  coloration 
develops  as  soon  as  an  excess  of  ferrous  sulphate 
solution  has  been  added  and  the  colour  changes  to 
yellow  during   the   titration   with   permanganate, 

thus  obscuring  the  end-point.  The  red-brown 
coloration  is  due  to  the  formation  of  a  complex 
vanadium  phosphotungstate  (phosphoric  acid  is 
rased  with  sulphuric  acid  to  dissolve  the  sample),  bu1 
its  presence  does  not  affect  the  accuracy  ol  the 
determination  of  the  chromium  if,  in  titrating  the 

excess   of   added  ferrous  sulphate,   permanganate 

solution  is  added  until  a  red  coloration  is  obtained 
which  changes  to  yellowish-brown  and  not  to  pink. 

— W.  P.  8. 

Steel;  Effect  of  arsenic  in .     P.  E.  McKinnev. 

Chem.  and  Met,  Eng.,  1920,  23,  294. 
Comparison  of  steel  without  addition  of  arsenic 
with  the  sain,  steel  after  the  addition  of  01  and 
0'6  ,  respectively,  showed  that  up  to  0'.')  As  ap- 
pears to  be  without  detrimental  action  so  far  as 
the  static  tests  are  concerned. — W.  H.  C. 

Carbon-free  ferronickel  in  a  high-frequency  induc- 
tion furnace.  I).  Wilson.  Chem.  and  Met.  Eng., 
1920,  23,  251. 
Discs  of  electrolytic  nickel,  contained  in  a  quartz 
crucible,  placed  within  a  quart/,  tube  and  sur- 
rounded with  a  coil,  were  melted  and  thoroughly 
agitated  and  mixed  by  the  electro-magnetic  forces 
induced  in  the  nickel  when  an  electric  current  was 
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passed  through  the  coil.  Iron  was  added  from 
time  to  time,  and  the  mixing  was  so  efficient  that 
the  opposite  ends  of  a  cast  rod  of  alloy  differed  hy 
less  than  0'01%  in  composition.  4' 4  lb.  of  metal  was 
charged,  melted,  and  poured  within  40  mins.  with 
an  expenditure  of  12  kw.  of  electric  energy. 

— W.  H.  C. 

Lead  and  silver  refining  slags  and  residues;  Com- 
plete analysis  of .     W.  Stahl.     Chcm.  Zeit., 

1920,  44,  649—650. 

The  finely-divided  material  is  dissolved  in  nitric 
acid,  the  insoluble  matter  filtered  off  and  fused 
with  sulphur-sodium  carbonate  mixture.  The  in- 
soluble sulphides  in  the  melt  are  dissolved  in  nitric 
acid  and  added  to  the  original  filtrate,  which  is 
treated  with  hydrogen  sulphide.  The  precipitate  is 
extracted  with  ammonium  sulphide,  the  extract 
added  to  the  filtered  solution  of  the  fusion  melt, 
and  the  residue  used  for  the  determination  of 
copper,  lead,  and  silver,  while  iron  and  zinc  are 
determined  in  the  filtrate  from  the  hydrogen  sul- 
phide treatment.  The  solution  of  the  sulpho-acids 
is  acidified  with  dilute  sulphuric  acid,  the  precipi- 
tate is  dissolved  in  colourless  ammonium  sulphide, 
the  solution  treated  with  potassium  chlorate  and 
hydrochloric  acid,  diluted,  tartaric  acid  added,  and 
the  arsenic  precipitated  with  magnesia  mixture  in 
the  slightly  ammoniacal  solution.  Tin  and  antimony 
are  separated  by  hydrogen  sulphide  in  boiling  oxalic 
acid  solution,  the  antimony  sulphide  being  weighed 
as  such  after  ignition  at  300°  C.  in  carbon  dioxide, 
and  the  tin  in  the  filtrate  deposited  by  electrolysis 
and  weighed  as  metal.  Sulphur  is  determined  in  a 
separate  portion  by  fusion  with  sodium  carbonate- 
nitrate  mixture,  and  eventual  precipitation  as 
barium  sulphate,  the  lead  being  removed  by  passing 
carbon  dioxide  through  the  alkaline  solution  of  the 
melt.— A.  R.  P. 

Copper   ores;   Leaching   and   concentrating   mixed 

■ .     A.  Crowfoot  and  K.  H.  Donaldson.     Eng. 

and  Min.  J.,  1920,  110,  471—474. 

The  material  used  in  the  tests  consisted  of  old  slime 
tailings  from  a  dump  and  contained  T39%  Cu, 
0"85%  Cu  being  soluble  in  acid.  The  slime  mixed 
with  sufficient  water  to  give  a  1:1  pulp  was  passed 
through  a  tube  mill ;  sulphuric  acid  was  added  to 
the  discharge  from  the  mill,  which  was  then  pumped 
into  leaching  tanks.  After  standing  for  some  time 
the  pulp  was  passed  over  a  drag  belt  classifier ;  the 
sands  were  returned  to  the  mill  and  the  slimes 
passed  directly  to  a  flotation  plant.  The  concen- 
trates from  this  went  to  the  smelter,  while  the  tail- 
ings were  run  into  a  Dorr  thickener.  The  overflow 
from  the  latter  went  to  the  precipitating  tanks,  and 
the  slimes  were  filtered  and  washed  in  an  Oliver 
filter,  the  filtrate  going  to  the  precipitating  tanks, 
where  the  copper  was  precipitated  on  iron.  The 
process  gave  an  84%  extraction. — A.  R.  P. 

Copper  refinery;  The  power  problem  in  a .     L 

Addicks.     Chem.  and  Met.  Eng.,  1920,  23,  275— 

278. 

Sufficent  steam  cannot  be  obtained  from  the  boilers 
heated  by  the  waste  gases  from  the  smelting  fur- 
naces to  meet  the  requirements  for  generating  cur- 
rent, for  heating  the  electrolyte,  for  evaporating 
and  other  needs.  The  methods  of  supplying  the 
extra  quantity  are  discussed,  and  several  tables  and 
diagrams  are  given,  together  with  a  summary  show- 
ing the  distribution  of  the  steam  requirements. 

— W.  H.  C. 

Zinc    concentrates;    Boasting   in    suspension. 

C.  H.  Fulton  and  J.  B.  Read.    Eng.  and  Min.  J., 
1920,  110,  405—408. 

The  dry,  finely-divided  ore  (e.g.,  flotation  concen- 
trate), preheated  to  60°— 100°  C,  is  fed  by  means 


of  a  hopper  and  screw  conveyor  into  a  pipe  where 
it  meets  a  stream  of  moderately  preheated  high- 
pressure  air  (20 — 60  lb.),  by  which  it  is  carried 
through  an  injector  pipe  into  a  long  vertical  com- 
bustion tube  lined  with  refractory  material.  An 
excess  of  air  over  that  necessary  to  roast  the  ore 
is  forced  by  means  of  a  cycloidal  blower  through  two 
stoves,  heated  by  natural  gas,  wherein  it  is  heated 
to  the  necessary  temperature  (800°  C.)  to  start  the 
combustion,  after  which  it  enters  the  vertical  tube 
of  the  furnace  below  the  injector  pipe,  thus  carry- 
ing the  ore  up  the  tube  and  at  the  same  time  roast- 
ing it.  When  the  ore  reaches  the  top  of  the  tube 
it  falls  through  a  larger  annular  space,  in  which 
the  roasting  is  completed,  into  the  ore  bin.  In  this 
way  the  heat  of  combustion  of  the  ore  is  fully 
utilised,  and  the  issuing  gases,  after  passing 
through  a  Cottrell  plant,  are  sufficiently  rich  in 
sulphur  dioxide  and  oxygen  to  be  utilised  directly 
in  the  manufacture  of  sulphuric  acid.  The  average 
sulphur  content  of  the  roasted  product  from  several 
tests  was  3'6%,  much  of  which  was  present  as  sul- 
phate. The  amount  of  air  required  was  41 — 55  cub. 
ft.  per  lb.  of  blende,  and  the  volume  of  the  issuing 
gases  about  50  cub.  ft.  per  lb.,  containing  8%  S02, 
10%  02,  and  82%  N2.— A.  R.  P. 

Zinc;   Analysis   of   commercial   .      E.    Olivier. 

Ann.  Chim.  Analyt.,  1920,  2,  199—207,  226—234. 

Methods,  chiefly  colorimetric,  are  described  for  the 
determination  of  impurities  in  commercial  zinc. 
The  methods  of  separation  used  are,  briefly,  as 
follows  :  — The  6ample  is  dissolved  in  nitric  acid  ;  a 
clear  solution  is  obtained  unless  tin  is  present.  The 
solution  (clear  or  turbid)  is  treated  with  10  c.c.  of 
ferric  chloride  solution  (0T  g.  Fe),  and  excess  of 
ammonia  is  added ;  the  ferric  hydroxide  precipi- 
tate formed  also  contains  the  tin,  lead,  arsenic, 
and  antimony,  whilst  the  solution  contains  the  zinc, 
copper,  and  cadmium.  When  the  mixture  is  filtered 
and  the  filtrate  treated,  drop  by  drop,  with  sodium 
sulphide  solution,  cadmium  and  copper  sulphides 
are  precipitated  before  the  zinc.  Addition  of 
cyanide  prevents  the  formation  of  copper  sulphide. 
All  commercial  zincs  are  completely  soluble  in  a 
mixture  of  nitric  and  tartaric  acids,  and  the  solu- 
tion remains  clear  when  an  excess  of  ammonia  is 
added ;  the  addition  of  sodium  sulphide  precipitates 
first  the  lead,  then  the  copper  and  cadmium,  and 
finally  a  portion  of  the  zinc,  whilst  arsenic, 
antimony,  tin,  and  the  greater  portion  of  the  zinc 
remain  in  solution.  In  the  colorimetric  determina- 
tions, iron  is  estimated  as  thiocyanate  and  the  other 
metals  as  sulphides,  the  comparison  solutions  being 
prepared  from  a  specimen  of  zinc  containing  known 
amounts  of  the  metals. — W.  P.  S. 

Zinc;  Allot  ropy  of  .     K.  E.  Bingham.     Inst. 

Metals,  Sept.,  1920.     [Advance  copy.]     21  pages. 

From  observations  of  the  electrical  resistance, 
thermal  E.M.F.,  electrolytic  potential,  specific 
gravity,  hardness,  mechanical  properties,  thermal 
curves,  and  microstructure  of  the  pure  metal 
(9997%  Zn),  it  is  concluded  that  zinc  exists  in 
three  allotropic  forms,  the  temperatures  at  which 
the  critical  changes  occur  being  between  160°  and 
210°  C.  and  between  300°  and  340°  C— W.  E.  F.  P. 

Casting  temperature;  Measurement  of  in.  the 

brass  foundry.     J.  Arnott.     Engineering,   1920, 
110,  277. 

Measurements  of  the  temperature  of  molten  brass 
by  radiation  and  optical  pyrometers  are  rendered 
unreliable  by  the  oxide  films  on  the  surface  of  the 
metal  and  the  quantities  of  fume  evolved.  When 
using  thermocouples  with  protecting  sheaths  the 
time  lag  is  an  undesirable  feature;  it  is,  therefore, 
recommended  to  use  a  nickel — nickel-chromium 
(9%    Cr)    couple    insulated    with   asbestos   and   en- 
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rased  for  the  greater  part  of  its  length  in  a  steel 
tube,  a  few  mi  Iks  iibnvr  the  junction  being  left  bare 
tur  immersion.  Tins  couple,  irbicli  has  an  K.M.F.  of 
4ii  n.illiv.  at  nioo0  0.,  will  indicate  the  temperature 
ol  the  molten  metal  within  1  nun.  of  immersion  and, 
uliiii  the  junction  is  burnt  through  the  ends,  may 
i.lil.v  welded  together  by  means  ol  thi  0x3 
acetylene  Same.  Examples  are  given  of  the  effect 
of  casting  temperature  on  the  tensile  strength  of 
gun-metal.-  A.  K.  P. 

trtutn.      A.    Hiis.h.       Trans.    Anicr.    Elcctro- 

cham.  Boo.,  1920,  711 — 714.    [Advance  copy.] 

The  pit  paraliou  and  properties  of  ferrooerium  are 

deacribed,  and  the  rue  of  "  Misca-metal  "  (an  alloy 
hi  metals  of  the  oarium  croup)  as  a  deoxidiaer  dis- 
cussed. Addition  of  the  latter  to  cast  iron  renders 
the  castings  softer,  denser,  more  easily  machinable 
and  free  from  gas  and  pinholes  and  increases  the 
transverse  Strength,  When  added  to  molten  copper 
just  before  pouring,  the  resulting  metal  is  free  from 
oxides  and  [teaon,  and  the  tensile  strength,  elonga- 
tion, and  reduction  of  area  are  raised. — A.  It.  P. 

Copper-zinc    alloys    prepared    by    melting    or    by 
' nj-cliemical  processes:  Chemical  a/ul  electro- 
chemical properties  of  .     F.  Sauerwald.     Z. 

anorg.  Chcm.,  1020,  111,  243—279. 

Till-:  properties  of  copper-zinc  alloys  obtained  by 
melting  are  to  ■  large  extent  independent  of  the 
composition;  this  is  due  to  the  protecting  action 
of  the  copper  in  the  mixed  crystals.  At  380°  C.  the 
protecting  action  of  the  copper  is  no  longer  opera- 
iii''.  owing  to  the  increased  mobility  of  the  atoms, 
and  the  properties  are  then  dependent  on  tho  con- 
i. 'titration.  In  alloys  elcctrolytically  deposited  at 
the  ordinary  temperature  the  copper  has  not  this 
protecting  action,  but  if  the  alloy  is  formed  bv 
electrolysis  of  fused  salts  at  300°  C.  the  product  is 
much  the  same  as  that  formed  by  melting.  (Cf. 
J.O.S.,  Oct.)— J.  F.  S. 

Copper-aliiininiurn-zinc  alloy;  Corrosion  of  a  screw 

fitting  made  of .    O.  Bauer.   Z.  Metallkunde, 

1920,  12,  129—131.     Ohem.  Zentr.,  1920,  91,  IV., 
2.VS 

A  si  hew  fitting  made  of  a  zinc  allov  containing 
186  Co,  219  Al,  092%  Pb,  0-16  Sn,  and 
0*03  Fe  became  brittle  and  partially  disintegrated 
alt.r  a  short  time  in  use.  Alloys  containing  much 
zinc  should  never  be  used  on  boilers,  especially  in 
where  they  are  likely  to  become  damp  in  con- 
tact with  more  electropositive  metals  or  iros, 
bronze,  or  brass. — G.  F.  M. 

Materials  [metals  and  alloys  and  concrete];  Effect 

of  temperature  on  .some  of  the  properties  of . 

F.  C.  Lea.    Sect.  G.,  Brit.  Ass.,  1920.    Engineer- 
ing, 1920,  110,  293—298. 

Tensile  tests  from  0°  to  900°  C.  and  hardness  tests 
from  0°  to  500°  C.  were  carried  out  in  electrically- 
heated  furnaces  on  metals  and  alloys.  Both  tensile 
strength  and  hardness  were  found  to  decrease  33 
the  temperature  was  raised.  In  the  case  of  steel 
used  for  reinforcing  concrete  a  breaking  strength 
of  7  tons  per  sq.  in.  was  reached  between  615°  and 
640°  C,  so  that  concrete  beams  cannot  be  expected 
to  stand  if  exposed  to  a  fire  for  sufficiently  long  to 
allow  tho  steel  to  reach  approximately  650°  C. 
Further  tests  were  carried  out  on  concrete  cylinders 
and  cement  briquettes  and  cubes  to  ascertain  the 
protective  influence  of  concrete  on  the  steel  rein- 
forcement. The  results  indicated  that  the  usual 
thickness  of  concrete  was  insufficient  to  prevent  tin- 
steel  from  being  heated  to  the  dangerous  tempera- 
ture of  6.50°  C.  if  exposed  for  several  hours  to  a 
fierce  fire. — W.  H.  C. 


Metals;  Metastabilit  1/  of  the  as  a  eonsegui  nee 

of  aUotropy  and  Mi  sioni/lcancs  for  chemistry, 
phytic*,  mill  technics.  IV,  E.  Cohan  and  11.  B. 
Itiiims.    /,.  physik.  t'h.in.,  1930,  94.  448-  449. 

\  repetition  mid  confirmation  of  previously  pub- 
lished work  (see  J ..    1911.   .".97,    II. ".9;    191"..   90S)   in 

connection  with  ■  change  in  d<  nsity  of  metals  after 

various  treatments. — J.  F.  S. 

Patents. 

Tron;  Process  of  extracting from  itsores.  C.  C. 

Jones.  l\S. P.  1,348,804,  3.8.20.  Appl.,  19.6.16. 
A  mixture  of  iron  ore  and  petroleum  is  embedded 

in  solid  carbonaceous  fuel  in  containers  from  which 
air  is  excluded,  and  tho  containers  are  then  heated 
to  a  temperature  below  fusion  point,  but  sufficiently 
high  to  reduce  the  ore.  Tho  reduced  iron  retains 
enough  carbon  from  the  petroleum  in  its  interstices 
to  form  a  conglomerate  mass. — W.  J.  \V. 

Spiegeleisen  or  high-percentage  ferromanganese ; 
Reducing  pyrolusite  [to  manganous  oxide]  before 

use  in   the  production  of  .    J.   Hub.     G.P 

322,610,  23.12.12. 

A  iomi'u't  mixture  of  pyrolusite  and  coal  or  small 
coke  is  gradually  fed  into  a  furnace  and  heated  to 
red-heat-  the  reaction  between  the  coal  and  the 
oxygen  liberated  raises  the  mass  to  white-heat, 
the  charge  melts,  and  reduction  is  completed,  a 
slag  of  manganous  oxide  being  formed. — L.  A.  C. 

Busting    of    iron;    Prevention    of    the    .      H 

Koelsch     G.P.  319,85.5,  25.3.11. 

The  surface  of  the  iron  is  treated  with  a  nitrite — 
for  example,  a  solution  of  sodium  nitrite  in  glycerin 
or  a  mixture  of  sodium  nitrite  and  vaseline. 

— G.  F.  M. 

Metallic   oxide   ores;   Reduction   of  .     J     W 

Moffat.  U.S. P.  1,348,889,  10.8.20.  Appl.,  15.8.19'. 
A  furnace  for  reduction  of  oxide  ores  consists  of  a 
stationary,  horizontal,  cylindrical  reduction 
chamber  with  an  air-tight  charging  gate  at  the 
top  and  an  air-tight  discharge  outlet  at  the 
bottom,  and  is  fitted  with  apparatus  working  in 
closed  orbits  for  lifting  and  re-lifting  the  charge 
from  tho  bottom  of  the  furnace  and  dropping  it 
again  from  the  upper  part  of  the  furnace. — J.  W.  D. 

Ores,  metal  oxides  and  the  like;  "Reduction  of 

Kohle  und  Erz,  G.m.b.H.  G.P.  320,065,  30.11. is! 
Reducing  gases  are  heated  above  the  theoretical 
reduction  temperature,  by  electrical  means  or  other- 
wise, before  being  passed  through  the  charge  of  ore 
and  coal. — C.  A.  M. 

Manganese    ores;    Treating    oxide .      G.    H. 

Clevenger  and  M.  H.  Caron,  Assrs.  to  Research 
Corp.  U.S. P.  1,349,322,  10.8.20.  Appl.,  23.9.18. 
The  ores  are  treated  to  reduce  the  manganese  to  a 
stage  lower  than  the  manganic  oxide  stage  and  the 
manganese  is  then  concentrated  by  magnetic 
separation. — J.  W.  D. 

Lead;   Removing  from  copper  scrap.     J.   L. 

Jones,  Assr.  to  Westinghouse  Electric  and  Manu- 
facturing Co.     U.S. P.  1,349.382,  10.8.20.     Appl. 
16.1.19. 

Coppkr  scale  is  added  to  molten  copper  scrap  to 
oxidise  the  impurities,  and  the  purified  copper  is 
separated  from  tho  oxidised  impurities. — J.  W.  D. 

Heat  regenerator  [for  metallurgical  furnaces]. 
Process  of  protecting  metal  pipes  exposed  to  high 
temperatures.  L.  B.  Skinnc-.  U.S  P  (a) 
1,360,287  and  (n)  1,350,268,  17.8.20.  Appl.,  (a) 
10.2.19,  (b)  11.2.18;  (b)  renewed  9.7.20. 

(a)  The  passages  for  conducting  tho  gases  to  and 
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from  the  furnace  are  separated  by  a  metallic  wall, 
and  the  interiors  of  the  passages  are  coated  with  an 
adherent  protective  coating  of  condensed  metallic 
fume,  (b)  The  interior  surfaces  of  the  conduits  of 
heat  regenerators  are  coated  with  the  compounds 
of  volatile  metals  present  in  the  fume  (e.g.,  zmc 
oxide)  bv  passing  the  gases  through  the  pipes  at 
such  a  temperature  as  to  deposit  a  coating  of  the 
fume  on  them  without  burning  the  iron.  The  fur- 
nace is  then  operated  in  such  a  manner  that  the 
coated  pipes  are  at  a  temperature  above  1000°  C. 
while  the  air  for  combustion  is  passing  through 
them.— A.  R.  P. 

[Niekell  alloy.  H.  S.  Cooper,  Assr.  to  Zircon  Tool 
and  Alloy  Co.  U.S. P.  1,350.359,  24.8.20.  Appl., 
22.8.18. 
An  alloy  of  nickel  with  05 — 2%  Zr  and  at  least 
twice  as  much  aluminium  and  silicon  as  zirconium 
is  suitable  for  making  high-speed  cutting  tools. 

— A .  R .  P  . 

Copper   and    zinc;   Recovery    of   from    burnt 

pyrites.     Reisenegger.     G.P.  307,085,  7.3.17. 

Chlorine  is  led  into  a  sludge  of  burnt  pyrites  and 
water ;  copper  and  zinc  are  dissolved  as  chlorides 
and  are  separated  by  crystallisation. — L.  A.  C. 

Pyrites;  Process  for  extracting   zinc  from  burnt 

.     Process   for  separating   zinc   from    burnt 

pyrites  by  extraction  with  dilute  acid.  Farben- 
fabr.  vorm.  F.  Baver  und  Co.  G.P.  (a)  312,384 
and  (b)  320,066.  11.5.18. 
(a)  Burnt  pyrites  is  leached  with  hydrochloric  acid 
or  sulphuric  acid  and  sodium  chloride,  while 
chlorine  is  simultaneously  introduced,  (b)  By  first 
mixing  the  burnt  pyrites  with  manganese  ore  the 
zinc  content  is  reduced  below  1  % ,  and  the  ex- 
tracted material  may  then  be  smelted  to  obtain 
the  iron.— C.  A.  M. 

Noble  metals;  Process  and  apparatus  for  obtaining 

from  very  dilute  solutions  (sea-water  etc.). 

E.  Zander.     G.P.  310,722,  21.3.17. 

A  measured  larger  quantity  of  another  substance 
(e.g.,  a  mercury  salt)  is  added  to  a  very  dilute  solu- 
tion of  a  noble  metal,  and  precipitated  simultane- 
ously with  the  latter,  e.g.,  by  means  of  bases,  or 
hydrogen  sulphide,  in  a  form  which  can  be  rapidly 
separated  by  filtration  or  otherwise.— C.  A.  M. 

Light  metals;  Process  for  recovering from  turn- 
ings, residues,  and  ashes.  K.  Hess.  G.P. 
320.220,  30.7.18.  Addn.  to  318,304  (J.,  1920, 
520  a). 

Residues  etc.  containing  light  metals  are  fused  with 
rock  salt  and  the  mass  of  salt  saturated  with  im- 
purities cooled  and  left  in  cold  water  until  the  salt 
has  dissolved.  The  salt  may  subsequently  be  re- 
covered from  the  solution. — C.  A.  M. 

Zinc  ore;  Preparation  of  briquettes  of suitable 

for  smelting.     Schlesisehe  A.-G.  fiir  Bergbau  und 
Zinkhiittenbetrieb.     G.P.  319,813,  28.3.14. 

Plaster  of  Paris  is  used  as  a  binding  agent  for  zinc 
ore  briquettes,  with  or  without  the  addition  of  pitch 
or  "  cell-pitch."— C.  A.  M. 

Zinc  and  corundum  ;  Alumino-thermic  process  of  ob- 
taining   .       Kohle  und  Erz  G.m.b.H.       G.P. 

319,814,  8.5.17. 

An  intimate  mixture  of  aluminium  with  zinc  oxide 
(as  pure  as  possible)  and  the  same  quantity  of  zinc 
dust  is  subjected  to  the  thermite  process.  The 
speed  of  the  reaction  can  be  regulated,  and  corun- 
dum is  obtained  as  a  by-product. — C.  A.  M. 


Zinc  distillation  process;  Utilisation  of  the  residual 

ash  from  the  by  blowing  with  air  or  gas. 

Schlesisehe  A.-G.  fiir  Bergbau  und  Zinkhiitten- 
betrieb.    G.P.  321,526,  7.11.13. 

After  each  distillation  the  ash  is  collected  in 
pockets  situated  below  the  muffles,  and  by  means  of 
a  current  of  air  or  other  gas,  the  heat  contained  in 
the  ash  is  utilised  for  preheating  the  next  charge  in 
the  muffles.— J.  H.  L. 

Aluminium;  Treatment  of with  cadmium.     S. 

Buchalo.     G.P.  320,139,  26.1.15. 

j  From  0"5  to  5%  of  cadmium  is  added  to  fused 
I  aluminium  at  a  temperature  not  materially  exceed- 
ing the  m.p.  of  the  bath,  and  the  mixture  vigor- 
ously stirred  and  rapidly  heated  to  over  770°  C, 
before  being  poured  into  moulds.  The  cadmium 
volatilises  at  770°  C,  and  combines  with  the  oxygen 
in  the  air-bubbles  in  the  molten  metal,  so  that  the 
particles  of  aluminium  oxide  in  the  latter  become 
coated  with  cadmium  oxide,  which  separates  readily 
from  molten  aluminium.  The  resulting  casting  is 
finely  granular,  homogeneous,  free  from  bubbles, 
and  has  increased  strength  and  elasticity. 

— C.  A.  M. 

Blast-furnaces;  Process  for  treating  ores  in  . 

L.  P.  Basset.  U.S. P.  1,349,598,  17.8.20.  Appl.. 
12.10.17. 

See  E.P.  112,275  of  1917;  J.,  1920,  269  a. 

Alloys   containing    nickel;    Method   for   producing 

metallic  .     M.  N.  Salvati;  G.  Beer  and  A. 

Tedesco,  exors.,  Assrs.  to  Soc.  Anon.  Stabili- 
menti  Biak.  U.S.P.  1,349,918,  17.8.20.  Appl., 
19.12.17. 

See  E.P.  111,290  of  1917;  J.,  1918,  473  a. 

Furnace;    Regenerative    [soahing-2)it1 
Stein,  Assr.   to  C.   M.   Stein    et    Cie. 
1,350,624,  24.8.20.     Appl.,  30.4.19. 

See  E.P.  120,039  of  1918;  J.,  1919,  779  a. 

Liad;  Process  for  the  extraction  of  from   its 

ores.  F.  E.  Elmore.  U.S.P.  1,350,959,  24.8.20. 
Appl.,  11.4.19. 

See  E.P.  129,773  of  1918;  J.,  1919,  685  a. 

Tinplates  and  other  metal-coated  plates  or  sheets; 

Apparatus  to   be  used  in   manufacture  of  . 

H.  S.  Thomas  and  W.  R.  Davies.  E.P.  149,106, 
30.5.19. 

Cast  ingots;  Method  and  means  for  producing 

[in  vacuum  moulds].  R.  I.  Henderson.  E.P. 
149,479,  2.6.19. 

Furnaces;  Continuous  reheating  .  The  Well- 
man  Smith  Owen  Engineering  Corp.,  Ltd.,  and 
A.  V.  Kemp.     E.P.  149,509,  18.7.19. 

Aluminium.    U.S.P.  1,350,150.    See  VII. 


XI—  ELECTBO-CHEMISTRY. 

International  Weston  cell;  Metastability  of  the 
■ and  its  unsuitability  as  o  standard  of  [elec- 
trical] tension.  E.  Cohen  and  A.  L.  T.  Moesveld. 
Z.  physik.  Chem.,  1920,  95,  285—304. 

The  cell  recommended  by  the  International  Con- 
ference on  Electrical  Standards  and  Units,  contain- 
ing a  12'5%  cadmium  amalgam,  and  the  cells  sup- 
plied by  the  Weston  Co.,  containing  12 — 13%  cad- 
mium amalgam,  are  both  metastable  below  12°  C. 
and  suddenly  become  stable  with  a  change  of 
E.M.F.  of  6  millivolts.  They  are  therefore  unsuit- 
able as  standards  of  electromotive  force.     A  cell, 
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built  on  the  same  lines,  but  containing  s     cadmium 

amalgam  is  recommended;  tins  is  stable  from  0°  to 

.  and  follows  the  temperature  formula  pal 

rd    by   the    International   Conference.       (Cf. 

.ii-..  II- 

tkridation  of  potassium  phmbire.    Jim.    See  VII. 
Carbon-free  ferronickel.     Wilson.     See   X. 

Patkkts. 
\       metallic    resistance  ess    of 

wutktng   mime.     A.    I..    Feild,   Assr.    to   National 
Carbon    Co  .     Inc.      0.8.P.     1,349,053,     1 
Appl.  18.6  19. 

An  electrical  resistance  element  having  a  tempera- 
Ion  resistance  coefficient  substantially  zero  i>  (.im- 
posed <•!  a  cenn pound  of  a  metal  of  the  titanium- 
.  sirconium  group  and  a  refractory  oxide. — W.  F.  K. 

Electric    furnace   doors.        Booth    Electric    Furnace 
-s.  of  .1.  1!.  Hall.     B.P.  137,540,  B.1.20. 
Com..  1.4.18. 

Electrical  precipitation.    C.S.P.  1,349,362.     S 

carbon  gas.     E.P.  1  K>.'>fi<>.     See  IIa. 

liquors  from,  digestion  of  straw.  G. P.  319,068 
and  321,463.    SeeV. 

Ir.sulnt ing  coating.     (J.S.P.  1,350,343.    See  XIII. 

Ageing  spirits.     E.P.  141,687.     See  XVIII. 


XH.-FATS;  OILS;  WAXES. 

Oxidised   fatty   acids    in    olive    oUs    extracted   with 

carbon  bisulphide;  Determination  of  .     H. 

r.    Z.  offentl.  Chem.,  1920,  26,  162—164, 
172. 

i  ikk  substances  giving  the  Liebermann- 
8iorcli  reaction,  and  apparent^  related  to  oxidised 
fatty  .hi!-,  were  isolated  by  Twitchell's  method 
from  technical  olive  oils  which  had  boon  extracted 
wall  carbon  bisulphide.  The  following  results  were 
obtained  with  47  commercial  samples  of  such  oils:  — 
I'nsaponinable  matter,  0'2 — 9'6;  oxidised  fatty 
3—  l'J-;.ind  normal  fatty  acids,  77*2 — 94'7%. 
The  r  lined  in  the  determination  of  oxid- 

will  vary  with  the  nature  of  the 
petroleum  spirit  used  for  their  separation.  Thus, 
the  amounts  determined  in  7  samples  by  means  of 
commercial  petroleum  spirit  fractionated  at  about 

ranged  from  l:i  to0'5  ,  whilst  with  "  normal 
ti.  n/.iin  "  they  were  7T — 14"0%.  The  petroleum 
►  pint  used  should  preferably  have  sp.  ar.  0'695 — 
i  ..  b.p.  65°— 95°  C,  and  should  be  as 
free  as  possible  from  unsaturated  and  benzene 
hydrocarbons. — C.  A    M. 

>ced  oil  products;  The  Kreis  [rancidity]  re- 

.      AY.    P..    Smith.      J.    Ind.    Eng. 

Chun..   1920,  12,  764—766. 

Rkfinku  cottonseed  oils  and  their  products  some- 
times contain  chromogenic  substances,  derived  from 
the  crude  oil,  which  may  cause  a  non-rancid  oil  to 
sare  a   positive   reaction   with  the  Kreis  test  (cf. 

Kerr.    I..    I'M*.    I7."i  \) ;   the  latter   is,   therefore,  not 

entirely  trustworthy  for  the  detection  of  rancidity 

in  cottonseed  oil. — W.   I'.  S. 

Oils  ar.il  fats  resistant  to  changes  of  temperature, 

and  -ml  solidification  points  of  fats.     A. 

Bisenstein.     Oel   u.   Fettind.,   1919.   I,  499—501, 

S27  '.    573—575.        Chem.    Zentr., 

'J I.  II..  811—812. 

MJXTt-tres  of  triglycerides  probably  behave  like  mix- 
tures of  fatty  acids  in  showing  a  m.p.   lower  than 


the  calculated  value.  The  melting  point  curve  of 
mixtures  of  palmitii  acid  and  stearic  acid  has  por- 
tions  which  are  nearly  straight  lines  between  70 
and   100      ol    palmitic  acid  and  80  and   LOO 

st. -arii  a.  l.l.  l'he  111 .  p.  cur  ve  oi  mixtures  of  Home,, 
tallow   and  COCOnut   Oil    lies  partly   belOW   and   partly 

above  the  calculated  curve,  The  more  mixed 
glycerides  contained  in  an  oil  the  greater  it-  i 

■""  S  l Id,  and  tin   smaller  1 1 1- ■  proportion  of  Ineji- 

melting  fat  resistant  to  belt  which  can  !»•  obtained 
at  a  given  temporature.    ('.  A.  M. 

i  'atalytic actions  at  solid  surfaces.  I'.  h'ote  of  change 
conditioned  by  a  nickel  catalyst  ami  its  bi 
on  the  law  of  mass  action.    E.  F.  Armstrong  and 

I       P.     Ililditch.       Proc.    Roy.    SOC.,     1920,    a,    98, 

27— lo.  (Cf.  J.,  1920,  146  t.) 
Thk  hydrogenation  ol  linseed  oil  yields  a  curve,  the 
initial  portion  ol  which  (SO  ol  the  whole  curve) 
corresponds  to  the  hydrogenation  of  the  wb.de  of 
linolemn  and  most  ol  the  linoiein  i  a  very  abrupt 
curvature  then  sets  in  and  this  is  followed  by  an 

approximately   linear  curve  at  a   much   lower  slope. 

Experiments  carried  out  with  oil  loads  of  200,  duo, 

and    100  g.   and   II "45   and    I  '.".   a.   of   lllekel   show    that 

the  factor  v  t  (J.,  1920,  120t)  depends  on  the  mass 
ni  nickel  present  ;  the  impurities  in  the  oil  gradually 

affect  the  catalyst,  and  with  the  small  quantity  of 
nickel  the  rates  are  practically  the  same  for  loads 
of  200  and  300  g..  but  with  100  g   the  linear  portion 

of  the  CUTVO  is  shortened  owing  to  increased  effect 
of  the  impurity.— J.  F.  S. 

Fat  from   stdrch.     Taylor  and  Xelson.     See  XVII. 

Patents. 

Cottonseed    meats;     Treatment    of    C      O 

Phillips.   U.8.P.  1,347,870,27.7.20.   Appl.,3.8.18 

Tiik  material  is  incorporated  intimately  with  dilute 
caustic  soda  solution  in  quantity  insufficient  to 
neutralise  more  than  a  small  fraction  of  the  total 
fatty  acids  present,  the  mixture  is  subjected  to  a 
cooking  operation,  and  the  oil  then  expressed. 

A.  de  W. 

Fat;    Process   for    obtaining    from    tulphite- 

ceUtdose  liquors  by  biological  methods.  W.  Jeroch, 

and    KriegsaUSSchusS    f.    ptlan/.liehe    u.    tierische 
(tele  u.  Fette,  G.m.b.H.    G.P.  305,091,  25.1.17. 

Aerated  and  neutralised  sulphite-cellulose  liquors 
to  which  a  nitrogenous  substance,  sin  h  as  beet  juice, 
has   been    added,    are   inoculated    with    a    culture   of 

Endomyces  vernalis.    Cr.  V.  M. 

Silicate    soaps;    Production    of    .      T.    E.    Blas- 

weiler.  (;.1>.  320,829,  11.4.19. 
\\'ati.i!-(.k\ss  is  used  in  such  excess  that  no  separa- 
tion of  silicic  acid  occurs;  e.g.,  5  kg.  of  resin  is 
kneaded  with  120  kg.  of  water-glass  of  38°  B.  (sp. 
u,r.  Id"),  or  5  kg.  of  fatty  acids  from  Soya  bean  oil 
with  150  kg.  of  water-glass. — J.  H.  L. 

Emulsions;  Method  of  mating .    J.  A.  de  Cew. 

U.8.P.  1,847,784,  27.7.20.     Appl.,  30.12.18. 

As  emulsifiable  substance  is  forced  into  contact  with 
an  aqueous  solution,  the  mixture  vigorously 
agitated  :it  about  180°  F.  '82°  C),  under  pressure, 
and  the  resulting  emulsion  or  eir.ulsoid  discharged 
into  an  aqueous  solution  having  a  lower  tempera- 
ture.-C.  A.  M. 

7     UqUOrS;     Treatment     of    .       C.     L.     Peck. 

As.,.  Co  The  Dorr  Co.     U.S. P.  1,349,530,  10.8.20. 

Appl..  1.7.19. 
Soapy  liquors  are  coagulated,  and  the  coagulated 
parti  les  removed  from  the  liquid  by  flotation,  i.e., 
the  liquid  is  subjected  to  the  action  of  gas  bubli].', 
and  the  entrapped  coagulated  matter  floated  off. 
The  organic  substances  in  the  coagulum  are  sub- 
BeqUBntly  recovered. — A.  de  \f. 
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Boiler  mills  [ :  Controlling  the  feed  of  oil  seed  or  the 

ljl;e  f0  ].     J.  D.  Lee,   B.   P.  Flockton,   and 

Manlove,  Alliott  and  Co.,  Ltd.  E.P.  149,048, 
2.5.19. 

Solvent  for  fats.    G.P.  320,807.    See  XIII. 

Moulds  rich  in  fat.     G.P.  320,560.     See  XVIII. 

Calamus  root.    G.P.  307,623.    See  XX. 

XIII.-PAINTS;  PIGMENTS;  VARNISHES; 
RESINS. 

Satin-white;  Preparation  and  chemistry  of  . 

A.  Cobenzl.  Chem.-Zeit.,  1920,  44,  661-662. 
Satin-white  is  prepared  as  follows: — 85  kg.  of 
quicklime  is  slaked  with  200  1.  of  boiling  water,  the 
sludge  diluted  to  450—500  1.,  and  passed  through 
a  sieve  into  a  large  vat.  After  cooling  a  cold 
solution  of  125  kg.  of  aluminium  sulphate  (18  £ 
\.\  O  )  in  500  1.  of  water  is  slowly  added  with 
vigorous  agitation,  followed  by  1100—1200  1.  of 
water  to  prevent  the  mass  setting.  The  liquid  is 
finally  diluted  to  6000  1.;  100  ex.  of  the  clear 
solution  should  not  require  more  than  about  lb  c.c. 
of  Nl  10  oxalic  acid  to  render  it  neutral  to 
phenolphthalein.  If  more  alkaline  than  this,  4  kg. 
of  sulphuric  acid  of  40°  B.  (sp  gr.  1-38)  is  added. 
4nv  slight  trace  of  yellow  colour  is  removed  by  the 
addition  of  100—150  c.c.  of  a  solution  of  250  g.  of 
commercial  Indanthrene  Blue  2GSZ  paste  in  5  1.  of 
water  The  satin-white  is  then  collected  in  a  filter- 
press.  The  materials  used  must  be  as  free  as 
possible  from  iron,  sand,  and  carbonaceous  matter, 
and  the  best  results  are  obtained  by  using  slightly 
basic  aluminium  sulphate  (i.e.,  that  containing 
only  80—85%  of  the  theoretical  sulphuric  acid). 
This  may  be  prepared  by  treating  a  solution  of  the 
commercial  salt  with  the  necessary  quantity  of 
lime  allowing  the  precipitate  to  settle,  and 
siphoning  off  the  clear  liquid  for  use.  Experiments 
show  that  the  reaction  involved  in  the  process  13 
represented   by   the   equation: 

Ala(SOJ3+6Ca(OH)2  =  Al2Cas06  +  3CaS04,2H20. 

— A.  R.  P. 

Bituminous   acid-proof   coatings   for   acid-proofing 
concrete     surfaces.  Report     by     Bituminous 

Materials  and  Cement  Section,  U.S.  Bureau  of 
Standards.  Chem.  and  Met.  Eng.,  1920,  23, 
287—289. 
Either  bituminous  paint,  enamel  or  mastic  is  used, 
depending  upon  the  character  of  the  surface  to  be 
coated,  the  strength  of  the  acid,  and  the  desired 
resistance  to  changes  of  temperature  and  abrasion. 
The  surface  to  be  coated  must  be  clean,  dry,  and 
free  from  dust,  and  a  priming  coat  should  always 
be  applied.  Paints  are  made  from  bitumen  or  coal- 
tar  pitch  thinned  with  solvents,  the  priming 
material  being  thinner  than  the  paint.  Enamels 
are  mixtures  of  bitumen  of  high-melting  point 
thoroughly  incorporated  with  15 — 40%  of  finely- 
powdered  silicious  filler;  they  contain  so  much 
bitumen  that  they  melt  below  350°  F.  (177°  C), 
and  are  applied  hot.  The  priming  material 
consists  of  the  same  kind  of  bitumen  thinned. 
Mastics  are  mixtures  of  hard  asphalt,  ground  with 
asbestos  and  finely-powdered  6ilicious  mineral 
filler;  when  ready  for  application  the  mixture  con- 
tains about  15%  of  asphaltic  binder,  20%  of 
mineral  filler,  and  65%  of  properly  graded,  coarse 
sand  or  other  aggregate.  Mastics  are  applied  hot 
when  the  priming  coat  of  thinned  asphalt  has 
dried  to  a  tacky  condition.  Several  layers  of  about 
1-32  in.,  each  poured  on  and  spread  out  with  a 
trowel,  are  applied  one  over  the  other  so  as  to  give 
a  final  thickness  of  at  least  1  in.  General 
specifications  for  each  kind  of  material  are  given, 


together  with  the  necessary  tests  to  be  applied  to 
ensure    compliance    with    the    specifications. 

— W.  H.  C. 

"Tunga"  varnish  resin;  Properties  and  application 

of .     H.  A.  Gardner  and  P.  C.  Holdt.     Paint 

Manufacturers'    Assoc.    U.S.A.,    Circ.    No.    102. 
Aug.,  1920.     3  pp. 

Tunga  varnish  resin  (Paint  Manuf.  Assoc.  U.S.A., 
Circ.  101)  is  prepared  by  esterification  of  rosin 
with  glycerin  either  as  a  separate  process  or  during 
the  actual  varnish-making  process.  The  resin  has 
a  dark  reddish-brown  colour,  sp.  gr.  1132,  m.p. 
(capillary  tube)  105°— 125°  C,  acid  value  (in 
alcohol-benzol)  162,  saponif.  value  7T59.  It  is 
slightly  softened  by  hot  alcohol,  completely  soluble 
in  hot  benzol  and  hot  oil  of  turpentine,  insoluble  in 
amyl  alcohol,  acetone,  and  petroleum  spirit.  Tunga 
resin  is  suitable  for  the  manufacture  of  elastic,  hard 
and  spar  (boat)  varnishes.  An  elastic  varnish  made 
from  tunga  resin  and  tung  oil  dried  hard  in  7  hrs., 
and  the  dried  film  was  very  resistant  to  the  action 
of  boiling  water.  Varnishes  made  from  tunga  resin 
with  perilla,  mixtures  of  perilla  and  tung,  and 
perilla  and  linseed  oils  have  been  prepared.  With 
perilla  oil  there  is  somewhat  more  difficulty  of 
manipulation  than  with  tung  or  linseed  oils. 

—A.  de  W. 

Patents. 

Composition  impervious  to  oils,  spirits,  water,  and 
the  like  [for  coating  concrete  etc.'].  C.  H.  Ivin- 
son  and  G.  S.  Roberts.    E.P.  149,365,  19.11.18. 

A  composition  contains  30 — 65  pts.  by  weight  of 
zinc  chloride,  30 — 55  pts.  of  zinc  oxide,  and  2 — 20 
pts.  of  ammonium  chloride  together  with  other  in- 
gredients such  as  silica,  borax,  or  powdered  glass; 
magnesium  oxide  and  chloride  may  replace  a 
portion  of  the  zinc  compounds,  and  agglutinants, 
such  as  dextrin,  starch,  gum,  or  glue,  may  also  be 
added.  The  mixture  is  made  into  a  paste  with 
water  for  application  to  the  material  to  be  treated. 

— L.  A.  C. 

White  lead;  Process  for  producing .  E.  Euston. 

U.S. P.  1,349,334,  10.8.20.     Appl.,  22.3.19. 

Approximately  neutral  lead  acetate  solution  is 
treated  with  carbon  dioxide  gas,  basic  lead  acetate 
solution  is  introduced  in  amount  and  at  such  a  rate 
as  to  maintain  a  neutral  condition  of  the  solution, 
and  the  treatment  with  carbon  dioxide  gas  is  con- 
tinued until  a  part  of  the  precipitate  of  basic  lead 
carbonate  is  converted  into  the  normal  salt,  and  a 
mixture  is  obtained  to  yield  a  product  containing 
11-3— 143%  CO,.— A.  de  W. 

Insidating  and  protective  coating;  Process  for  the 

making    of   an   .      E.    R.    Stowell,    Assr.    to 

Stowell  Fireproofing  Co.  U.S. P.  1,350,343, 
24.8.20.  Appl.,  1.7.18.  Renewed  10.4.20. 
Powdered  silicon  carbide  (81b.)  is  mixed  with 
aqueous  sodium  hydroxide  (1  gall.),  and  the  mix- 
ture is  allowed  to  stand  in  a  covered  container  until 
the  hydrogen  gas  formed  by  the  action  of  the  alkali 
on  the  free  silicon  is  exhausted.  The  foam-like 
product  is  stirred  until  it  is  reduced  to  its  original 
volume,  and  1  pint  of  "  50°  to  54°  sodium  silicate  " 
is  then  added  per  gall,  of  composition.- — L.  A.  C. 

Lampblack  and  hydrogen;  Preparation  of  by 

decomposition  of  hydrocarbons.  Berlin-Anhalt- 
ische  Maschinenbau  A.-G.  G.P.  312,546,  2.6.17. 
Decomposition  takes  place  in  a  series  of  retorts, 
pipes,  or  chambers  heated  to  successively  higher 
temperatures.  For  methane  the  stages  are  700° — 
800°,  900°— 1000°,  and  1200°— 1400°  C.  In  the  first 
stage  carbon  is  deposited  as  lampblack,  and  in  the 
last  as  graphitic  carbon. — C.  I. 
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l\iiiit;  Preparation  of  a  from  tar  and  slaked 

lime.     W     Element.     G.P.  8LE  -.17. 

\  riiM  which  furnishes  a  bright,  smooth  mi 

obtained  by  mixing  tar  with  milk  of  lime. 

— <.;.  r.  m. 

%i  for  shiiis    bottom*  etc.     11.   Boratin.     G  1' 
819,199,  23.11  18 
\  acid  niiplith.nio  acid  suits  of  mercury. 

tio,  nickel,  lead,  or  other  heavy  metals, 
or  mixtures  of  these  salts  with  alread]  known  paint 
materials  are  employed,  either  with  oi  without 
solvents.—  (i     K.    II. 

l'omt  f'-r  wood;  Preparation  of  a  substance  suitabli 

hir  producing  a  durable  .       K.  S.   Fuohs, 

G  P.  330,011,  11.5.19. 

Tmk   li(|uors  from   the   alkaline  disintegration   >>i 
stable  matter,   particularly  straw,   are  cooled, 
precipitated  with  acids,  and  the  prei  ipitate  filtered 
off  and  in  aqueous  ammonia.     The  solu- 

tion is  painted  on  wood,  and  the  colour  is  rend.       I 
olnble  by  heating  to  50° — 60°  C.  or  by  treat- 
ment   with  formaldehyde  or  ferric  chloride. 

— G.  F.  M. 

Oil    colours   and    varmshts;    Solvent    fur    rcmuctn,/ 

dried  .     Tetralin   G.m.b.H.     G.P.   320,152, 

i  18. 
Hvnr.oNAriiTHAi.KSEs,   cither   alone  or   mixed   with 
other  solvents,   such  as  amyl   alcohol,   are  used   as 
solvents     for     removing     dried     oil     colours     and 
varnishes. — G.  F.  M. 

Solvent  fur  the  extraction  of  resins,  fats,  essential 
oils,  lii/uid  and  solid  hydrocarbons,  caoutchouc, 
in/;  stuffs,     and     the     like.        Tetralm 

Ci.m.b.H.     G.P.  320,807,  7.3.16. 

The  substances  named  are  dissolved  at  elevated 
temperatures,  and,  if  necessary,  with  the  aid  of  a 
vanillin,  by  tetrahydro-,  and  other  more  highly- 
hydrogeniscd  naphthalenes. — G.  F.  M. 

Duration  of  quickly  drying  from 

tar  products  Deutsch-Luxemburgiischo  Berg- 
wcrks-  und  Hiitten  A.-G.,  and  S.  Halpert.  G.P. 
390,806,9.18.16.    Addn.  to  319,010 (J.,  1020,  577a). 

The  varnish  consists  of  a  mixture  of  COUmarone 
resin  with  the  resinous  organic  material  obtained 
from  the  waste  acids  which  have  been  used  for 
bing  the  coal  tar  fractions  boiling  above  150°  C. 
For  example,  the  dark  brown  resin  obtained  from 
the  waste  sulphuric  acid  which  has  been  used  for 
washing  naphthalene  is  suitable  for  the  purpose. 

— G.   I'.  M. 

Pencil   leads    and    the    like;    Manufacturing  . 

E.  C.  R.  Marks.  From  American  Lead  Pencil 
Co.    E.P.  149,072-3,  7.5.19. 


XIV.- INDIA-RUBBER;   GUTTA-PERCHA. 

11  \  :  Comm.     Central    Rubber    Stat., 

BuiKii7.org,  1920,  No.  19,  163—219. 

Bitlphvtbic   acid    used    in    small    proportions   as   a 
coagulant    yields   a    rubber  comparable  with   the 

i   obtained   with  acetic  acid;   with   a  some- 
what  larger  proportion  of  sulphuric  acid  a  rubber 

ined  with  an  abnormally  dow  rate  ol  vuloan- 

n,  but  this  gradually  attains  a  normal  value. 

Alum  is  bfst  used  with  undiluted  latei  in  the  dtc- 

n    of  3 — 12   g.    per   I.;   the   product    sb 
marked   decrease  in    rate  of  vulcanisation   and   in 

•v,    the    effect    increasing    with    tie     propor- 
tion of  coagulant.       Formic  and   gave   irregular 

results   probably  owing  to  the  variable  composition 

of  the  commercial   article.     Hyjrosbloric   acid   in 


relatively  high  proportion  gave  •>  rubber  with  a 
alo«  rate  ol  vulcanisation,  and  the  product  in  two 
yean  bi  .  k \   and  no  longer  capable  oi   ( ol- 

canisatios.  in  coagulating  with  alcohol,  approxi- 
mately 601 1  i  i  is  needed  For  I  I.  ol  undiluted  latex, 
coagulation  being  instantaneous;  the  product  has 
,i  normal  rate  <>i  vulcanisation,  and  the  prod 
possesses  some  advantages  for  experimental  pur- 
poses. (8ei  al  o  Baton  and  Wlutbv,  .1.,  1918,99a; 
Baton,  J.,  1918,  99  ».  880*.)— D.  K.  T. 

Latex  and  rubber  from   individual   totes.     O.  do 
Yrics.  Comm.  Central  Rubber  Stat  .  Buitensorg, 

L920,  No.  20,  249-  IT  I 

I'm:  j  ield  "i  individual  I  rees  varied  from  4  to  71  g. 

of  rubber  per  day,  the  rubber  content  of  the  latex 
ranging  from  IT  to  .Ml  ;  the  necessary  vulcan- 
isation period  varied  from  90  to  Kill  nuns.,  ami  the 

riscosit]  number  from  14  to  90. — D.  F.  T. 

Hi  iia  latex;  Natural  coagulation  of  in  the 

absence  oi  air  after  addition  o/  Ume  suits.    W. 

Spoon.     Comm.   Centra]   Rubber  Stat.,  Buiten- 

zorg.  L920,  No,  21,  273—2IM. 

'1  ill-    latex    obtained    from    trees    during   .July    and 

August,    when    they    Here    le.illcs.s,    was    unusually 

resistant  to  spontaneous  coagulation  in  closed 
vessels,  the  process  licing  far  from  complete  after 
20  Ins.,  although  this  period  was  sufficient  earlier 
and  subsequently.  During  the  months  in  question 
satisfactory  spontaneous  coagulation  could  be 
ensured  by  the  additional  presence  of  0'3%  of  sugar 
and  heating  for  7 — 8  hrs.  at  40°  C.  or  of  01%  of 
.ahium  chloride.  The  rubber  obtained  with  the 
addition  of  calcium  chloride  vulcanised  more 
rapidly  than  that  prepared  by  the  acetic  acid  pro- 
cess, and  was  rather  los*  uniform  in  this  respect, 
but  no  harmful  influence  of  the  calcium  salt  could 
be  detected.— D.  F.  T. 

[JBub&er.]       Further  data  on  spontaneous  coagu- 
lation.    0.   de   Vrics   and   W.    Spoon.        Comm. 
Central  Rubber  Stat.,  Buitenzorg,  1920,  No.  21, 
293— 811. 
Rubber  obtained  by  spontaneous  coagulation  of  un- 
diluted  latex   showed   practically   the  same  tensile 
strength   and   slopo   as   rubber   prepared   from   the 
same  latex  by  the  addition  of  acetic  acid.      With 
latex  of  high  rubber  content  yielded  by  trees  after 
a  period  of  rest,  spontaneous  coagulation  proceeded 
very   satisfactorily,    but    with    the    latex    obtained 
ir  heavy  tapping,  .spontaneous  coagulation  was 
much  less  easy  and  less  complete.     The  crepe  from 
rubber   obtained   by   spontaneous   coagulation    was 
not  so  pale  in  colour  as  the  crepe  ordinarily  pro- 
duced.—D.  F.  T. 

"Rubber;   Determination   of  sulphur  in   vulcanised 

.    P.  Dekk.r.    Gummi-Zeit.,  1920,  34,  1020— 

1022,  1044—1045. 
Fon  the  oxidation  of  free  sulphur  in  the  acetone 
extract  from  vulcanised  rubber,  treatment  with 
concentrated  nitric  acid  (sp.  gr.  Ill  and  a  little 
potassium  chlorate  is  satisfactory.  Oxidation  with 
concentrated  nitric  acid  saturated  with  bromine, 
followed  by  evaporation  and  fusion  with  a  mixture 
of  sodium  carbonate  and  potassium  nitrate  (Waters 
and  Ttittle,  J.,  1911,  1288;  Tuttle  and  Isaacs,  J., 
1915,  436),  is  satisfactory  for  the  determination  of 
the  combined  and  total  sulphur  in  vulcanised 
robber;  Hothe's  method  of  oxidation  with  nitric 
(sp,  gr.  1*48)  and  magnesium  nitrate,  followed 
by  evaporation  and  heating,  also  yields  satisfactory 
results.  In  order  to  avoid  tho  strong  heating 
necessary  with  the  last  two  methods,  and  thereby 
to  effect  a  saving  in  crucibles  nr  tlasks,  the  follow- 
ing modified  process  is  recommended.  The  sample 
(1  g.)  Is  gently  warmed  with  concentrated  nitric 
acid  (40  c.c.)  and  anhydrous  magnesium  nitrate 
(6  g.)  until  the  liquid  begins  to  froth;  the  mixture 
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is  then  boiled  gently  for  1  hr.,  treated  with  one  or 
two  drops  of  bromine  and  boiled  for  a  further  i  hr. ; 
the  liquid  is  then  evaporated  almost  to  dryness  in 
a  porcelain  dish,  and  after  the  addition  of  concen- 
trated hydrochloric  acid  again  evaporated  until  the 
residue  crystallises  on  cooling;  the  residue  is  dis- 
solved in  water  and  its  content  of  sulphate 
estimated  in  the  usual  manner.  With  this  and  the 
other  methods  mentioned  above  there  is  a  tendency 
to  somewhat  low  results  if  the  rubber  contains 
much  sulphur. — D.  F.  T. 

Patents. 
Rubber  and  similar  materials;  Process  for  vulcan- 
ising   .     W.  A.  Gibbons,  Assr.  to  American 

Rubber  Co.     U.S. P.   1,350,798,  24.8.20.     Appl., 
11.12.16. 

Vulcanisation  is  effected  in  a  medium  consisting 
of  an  inert  gas  inside  a  chamber  communicating 
with  the  atmosphere ;  the  entry  of  air  into  the 
chamber  is  prevented  by  a  continuous  current  of 
the  inert  medium. — D.  F.  T. 

Rubber;  Process  for  vulcanising .    E.  E.  A.  G. 

Meyer,   Assr.   to   Morgan   and   Wright.      U.S. P. 

1,350,824,  24.8.20.     Appl.,  29.4.16. 
A    small   quantity   of   a   concentrated   solution   of 
caustic  alkali  is  introduced  into  the  mixture  to  be 
vulcanised. — D.   F.   T. 

Solvent  for  caoutchouc.    G.P.  320,807.     See  XHI. 


XV.-LEATHER;  BONE;  HORN;  GLUE. 

Tannin  analysis;  Baldracco  and  Camilla's  modifica- 
tion of  the  official  shake  method  of .   E.  Scnell. 

J.  Soc.  Leather  Trades'  Chem.,  1920,  4,  220—221. 
(See  J.,  1920,  123  a,  523  a.) 

The  gelatin-acetic  acid  reagent  proposed  '  by 
Baldracco  and  Camilla  is  designed  to  prove  com- 
plete detannisation.  The  modified  method  effects 
complete  detannisation  by  the  U6e  of  more  hide 
powder,  which  must  absorb  a  corresponding  excess 
of  non-tannins.  The  proposed  modification  is  less 
accurate,  and  the  nature  of  the  new  hide  powder 
and  the  proportion  of  hide  powder  required  for  a 
certain  strength  of  tannin  are  not  sufficiently  de- 
fined. The  tannin  absorbed  is  also  in  a  less  pure 
form  than  by  the  official  method. — D.  W. 

Chrome  tanning.       D.  Burton.       J.  Soc.  Leather 

Trades'  Chem.,  1920,  4,  205—218. 
Experiments  with  violet  and  green  chrome  liquors 
on  pieces  of  limed  hide  have  shown  that  the  violet 
chrome  solutions  tan  more  rapidly  than  green  solu- 
tions of  the  same  basicity  figure,  and  chromium  and 
neutral  salt  content.  This  is  explained  by  the 
more  acid  character  of  the  green  solutions.  The 
properties  of  chrome  leather  are  influenced  not 
only  by  the  percentage  of  chromium,  but  also  by 
the  degree  of  neutralisation  of  the  chromium  salt 
on  the  fibre.  The  completion  of  the  tannage  is 
best  judged  from  the  absence  of  horniness  and  curl- 
ing at  the  edges  of  a  piece  of  leather  after  boiling. 
The  leather  must  be  neutralised  before  boiling,  and 
though  it  may  shrink  after  boiling,  such  shrinkage 
is  no  criterion  for  judging  the  tannage.  The  tan- 
ning properties  of  a  chrome  liquor  are  determined 
by  the  chromium  content  and  the  hydrion  concen- 
tration. The  basicity  figure  is  no  guide  to  the 
latter— D.  W. 

Patents. 
Condensation      products      \tanning      substances]; 

Manufacture  of  from  N-  and  O-arylsulpho- 

derivatives  of  aromatic  amino-  and  hydroxysul- 

phonic  acids.    Ges.  f .  Chem.  Ind.  in  Basel.    G.P. 

320,613,  20.5.16.   Addn.  to  319,713(.J.,  1920,  553a). 

Soluble   aromatic   compounds   which  have   two  or 


more  N-arylsulphamino  or  O-arylsulpho  groups, 
together  with  a  sulpho  group  in  the  molecule,  are 
treated  with  formaldehyde.  The  products  are 
more  soluble  and  have  more  effective  tanning  pro- 
perties than  the  initial  materials. — W.  J.  W. 

Hides;  Process  for  tanning  .     P.  RLngbauer. 

G.P.  321,343,  31.10.19. 

The  hides  are  stretched  in  a  frame  in  the  closed 
tanning-vessel,  which  is  then  exhausted.  The 
dilute  tanning  liquor  is  then  introduced,  without 
destroying  the  vacuum,  and  by  agitation  is  caused 
to  exert  a  steady  pressure  on  both  the  hair  and 
flesh  sides  of  the  hides. — W.  J.  W. 


Extracting  tannin.    G.P.  320,6 


See  XVII. 


XVI.-S0ILS ;    FERTILISERS. 

Soil;  Studies  of  a  Scottish  drift .    W.  G.  Ogg 

and  J.  Hendrick.    J.  Agric.  Sci.,  1920,  10,  333— 
357. 

The  glacial  drift  soil  under  examination,  which  is 
free  from  calcium  carbonate,  was  separated  into 
fractions  by  rubbing  up  and  shaking  with  water, 
followed  by  sedimentation,  the  usual  preliminary 
treatment  with  acid  and  ammonia  being  omitted. 
The  absorptive  power  of  unit  weight  for  ammonia 
from  a  solution  of  ammonium  sulphate  was  greatest 
in  the  case  of  the  "  clay  "  fraction,  this  being 
closely  approached  by  the  "fine  silt"  and  "silt." 
Powdered  granite  was  divided  into  mechanical 
fractions  by  the  same  method,  and  it  was  found 
that  these  fractions  had  very  similar  absorptive 
powers  for  ammonia  from  solutions  of  ammonium 
sulphate  to  those  of  the  soil  fractions.  After 
ignition  there  was  a  reduction  in  the  absorptive 
power,  but  this  was  more  marked  in  the  case  of 
the  soil  fractions  than  with  the  granite  fractions. 
The  absorbed  ammonia  was  only  gradually  washed 
out  by  percolating  water,  and  the  whole  of  it  could 
not  be  removed  in  this  way. — W.  G. 

Soils;  Effect  of  various  soluble  salts  and  lime  on 
evaporation,   capillary   rise   and   distribution   of 

water  in  some  agricultural .    M.  I.  Wolkoff. 

Soil  Sci.,  1920,  9,  409—436. 

,  In  general  the  soluble  salts  used,  ammonium, 
j  potassium  and  magnesium  sulphates,  sodium 
chloride,  calcium  nitrate,  and  potassium  phosphate, 
and  also  calcium  oxide,  materially  decreased  the 
evaporation  of  soil  moisture,  there  being 
apparently  a  direct  relationship  between  the 
i  efficiency  of  the  salts  in  this  respect  and  the 
I  osmotic  concentration  of  the  soil  solution  in  the  top 
inch  of  soil.  Sodium  chloride  and  calcium  nitrate 
were  most  effective  and  potassium  sulphate  and 
phosphate  least  effective  in  checking  evaporation. 
Calcium  oxide  was  least  effective  in  sea  sand  and 
sandy  loam,  and  most  effective  in  clay  loam. 
Sodium  chloride  decreased  the  capillary  rise  in  two 
of  the  soils  examined,  whilst  calcium  oxide  in  drab 
clay  and  potassium  phosphate  in  silt  loam  tended 
to  increase  the  capillary  rise.  In  a  silt  loam 
treated  with  sodium  chloride,  potassium  phosphate, 
or  calcium  oxide  there  was  a  pronounced  tendency 
for  an  increase  in  the  water  content  of  the  top  8  in. 
of  soil,  and  soil  treated  with  potassium  phosphate 
or  calcium  oxide  contained  more  water  even  in  the 
top  inch  than  the  untreated  soil,  although  evapora- 
tion was  decreased  from  the  treated  soil. — W.  G. 

Soils;  Effect  of  gypsum  on  bacterial  activities  in 
.    T.  M.  Singh.    Soil  Sci.,  1920,  9,  437— 168. 

Both  ammonification  and  nitrification  were  de- 
creased by  applications  of  gypsum  to  the  soil, 
whereas  nitrogen-fixation  was  stimulated.  The 
amounts  of  nitrogen  fixed  by  B.  radicicola  were 
much   greater  in   soil   than    in    solution   cultures. 
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■  im  itn  reaaed  the  process,  the  great)  it  in<  n 
occurring  w: th  the  largest  application  <>i  gypsum. 
An  application  of  1000  lb.  m- 

-.■<!   the  yield  of   red   clovei 
baring,  however,  no  effect  on  either  wheat  or  legu- 
minous crops.     Tho  nitrogen   and   potassium   oon- 
of  the  leguminous  » rope  were  not  affected  bj 
mm   except    in   the  case    oi     rel   clover,   where 
ro  was  a  very  large  increase  in  the  potassium 
content.     The  applications  of  gypsum  increased  the 
lity  of  the  Boil.     The  addition  of  lime  as  well 
im  to  tin.  soil  resulted,  in  some  respects,  in  I 
than  with  lime  alone,  whilst  in  othi 
a  poorer  result  was  obtained.       Thus  nitrification 
was  better  but  not  ammonilic:ition. —  W.  Q. 

Soil,'  Causes  of  the  injurious  effect  of  potassium  and 

•odium  salts  on   the   structure  of   the  .      (i. 

Eager  J.  Landw.,  1990,  68,  73—105. 
Relativfiy  small  additions  of  sodium  chloride  de- 
-  considerably  the  permeability  of  Boil,  the  tur- 
bidity of  the  drainage  water  indicating  the  occur- 
rence of  a  peptisation  of  the  highly  disperse  olay 
which  is  to  be  attributed  to  electrification  of  t he- 
soil  partiolea  owing  to  interchange  of  ions.    The 

of  the  liberal  application  of  potassium  salts 
to  heavy  soils  are  similarly  explained. — T.  H.  P. 

llumir  soils;   Estimation   of  the   aci<!ittj  of  . 

B     Odea.     Int.    Mitteil.    Bodenkunde,    1019,   9, 
361—374.     Chem.  Zentr.,  1920,  91,  IV.,  285. 

•  i  mat  ion  of  the  total  acidity  of  a  soil  does  not 
shoH  the  amount  of  humic  acid,  as  a  number  of 
other  acids  nre  also  present.  Tho  hydrogen-ion 
content  of  a  soil  is  first  determined  by  the  potentio- 
meter method;  concentrated  potassium  chloride  is 
then  added  to  the  test  portion  of  the  soil,  and  the 
hydrogen-ion  content  is  again  measured.  The  acids 
in  the  filtrate  are  also  estimated  by  titration,  and 
the  total  acidity  and  acidity  are  determined  bv  the 
method  of  Tacke  or  Tacke-Siichting  (J.,  1908,  171), 
whereby  an  indication  of  percentage  of  acids 
present  which  readily  form  only  slightly  soluble  cal- 
cium salts  is  obtained. — L.  A.  C. 

Sulphur;  Relation  of to  soil  acidity  and  to  the 

control  of  potato  srnh.       W.  H.   Martin.       Soil 
Sci.,  1920,  9,  393—408. 
With  all  the  different  amounts  of  sulphur  applied 
(300 — 1200  lb.   per  acre)  there  was  an   increase  in 
soil  acidity  as  measured  by  the  hydrogen-ion  con- 
centration, and  this  was  accompanied  by  a  decided 
increase  in  the  numher  of  clean  tubers.      In  no  case, 
however,      was     scab     entirely     eliminated.        Tho 
amount  of  sulphur  which  gave  the  most  satisfactory 
ka  depended  to  some  extent  on  the  hydrogen- 
ion     concentration     of     the     water     extract    of    the 
original  soil.     Where  this  was  pn  =  5'8  or  less,  the 
r   applications   (300 — 500   lb.   per     acre)     gave 
approximately  as  good  results  as  the  heavier  appli- 
cations ,700—1200  lb.  per  acre). — W.  G. 

Titanium;  Distribution  of  in  soils  and  plants. 

<;.  ilmann.    J.  Landw.,  1920,  68,  107—121. 

Sons  contain  from  traces  to  1  %  of  TiO.,  the  usual 
amount  being  03 — 0'6%.  Nearly  all  of  a  number 
of  plants  examined  were  found  to  contain  titanium, 
mostly  in  the  green  parts.  Plant  ashes  contain 
from  traces  to  0  27%  of  TiO,.— T.  H.  r*. 

Fertilisers;    furriers    of    nitrogen    in    .      C.    E. 

Thorne.     Soil  Sci.,  1920    »,    187      194. 
Rfsi-i.ts  of  field   trials  extending  over   periods  of 
16 — 25  years  show  that,  with  only  two  exceptioJ  s  in 
the   forty  -odium    nitrate    has     pro- 

1    the    largest    yield,    except     on     limed    land, 
where  the  yields  from  ammonium  sulphate  slightly 
led  those  from  the  sodium  nitrate.     The  other 
forms   in   which   nitrogen   was   supplied     for    ccm- 


ii   were   linseed   oil   meal,  dried   blood,   »' id 
tankage      \\ .  ii. 

Manures;  Invettigation  of  the  action  of  .    O 

Lemmermann.     Biedermann'a   Zentr.,    1990,    10, 
391     310. 

A  oontimtjous  series  of  experiments  with  nitro- 
genous, phoaphatio,  potash,  ami  lime  fertilisers  and 
stable  in. none  showed  that  generally  the  fertilisers 

had   at   first    but    Intl.  crop  }  ields,   the 

exception  being  the  effect  oi  the  nitrogenous 
manures.  —  \V.    1'.  S. 

I' vi  KNT8. 

Sails;  Composition  for  artificially  inducing  mould 

action    in   .        H.    \V.    I'arrainoro.        U.8.P. 

1,347,401,  20.7.20.     Appl.,  11.8.19. 

A    VEGKTAiu.E    meal    made   from   dried    and    ground 

leaves  and  stem  en  or  immature  plants  is 

mixed  with  ground   inorganic  fertilising   material. 

J.  H.  L. 

Fertiliser,  and  process  for  making  same.  J.  N. 
Carothers,  Assr.  to  N.  1).  linker.  U.S. P. 
1,360,691,  24.8.20.    Appl.,  14.1.20. 

OaIiOIUH  phosphate  is  treated  with  nitric  acid  con- 
taining more  than  40  1 1  N <  >,,  after  which  sufficient 
calcium  cyanamide  conaining  free  limo  is  added  to 
convert  the  monocalcium  phosphate  into  dicalcium 
phosphate. — W.  J.  W. 

Atmosphere  surrounding   plants;  Process    for    en- 

riehmg  inth  curium  dioxide  the .    F.  Riedel. 

G.P.  312,793,  14.5.16. 

Waste  gases  from  furnaces  and  the  like  are  puri- 
fied by  removal  of  dust,  soot,  oil,  tar,  sulphur  com- 
pounds, etc.,  and  led  into  the  atmosphere  in  the 
oi mhbourhood  of  plants. — L.  A.  C. 

Seeds;   Mixture*  for  treating  .     Chem.   Fabr. 

L.  Meyer.    G.P.  312,797,  17.8.18. 
The  germinating  power  of  the  seeds  is  increased 
by   the   addition   of  mercury  or  silver   salts,   e.g., 
mercuric  chloride,  to  the  usual  mixtures  containing 
tar  or  tar-oils  used  for  treating  them. — L.  A.  C. 

Fertilisers;     Nitrogenous    .       Norsk     Hvdro- 

Elektrisk   Kvaelstofaktieselskab.      E.P.    139,462, 
9.2.20.    Conv.,  24.2.19. 

See  U.S. P.  1,340,708  of  1920;  J.,  1920,  498a. 


XVH.-SUGARS;   STARCHES;  GUMS. 

Cane   juice   and  syrups;   Relative    importance   of 

some   colouring   matters   in  sugar  .     F.   W. 

Zerban.  J.  Ind.  Kng.  Chem.,  1920,  12,  744—751. 
(Cf.  J.,  1918,  778a.) 
The  dark  colour  of  sugar  cane  juice  appears  to  be 
due  almost  entirely  to  the  presence  of  several  poly- 
phenol derivatives;  when  ferric  Baits  are  present, 
as  is  almost  always  the  case  with  factory  products, 
the  colour  is  two  or  three  times  as  dark  as  with 
polyphenols  alone.  A  tannin,  which  gives  a  green 
colour  with  ferric  salts,  is  present,  but  its  influence 
on  the  colour  of  the  juice  is  supplemented  by  that 
of  the  polyphenol  derivatives,  e.g.,  anthocyanin  and 
saccharetin. — W.  P.  8. 

Sugar:  Prevention  of  the  deterioration  of  raw 

'"/  the  use  of  superheated  steam  in  the  centri- 
fugals. N.  Kopeloff.  J.  Ind.  Eng.  Chem.,  1920, 
12,  ^60—862. 
Masseccitb  inoculated  with  micro-organisms  known 
to  be  active  in  causing  the  deterioration  of  raw 
sugar  (J.,  1918,  275a;  1919,  539a)  was  centrifuged 
and  treated  with  superheated  steam  while  still  in 
the  machine,  the  temperature  of  the  product  thus 
being  raised  to  68°— 70°  C.    A  diminution  of  996% 

d2 
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of  the  bacteria,  and  983%  of  the  moulds,  originally 
present  in  the  massecuite  was  thus  effected;  while 
in  the  case  of  the  separated  molasses  the  figures 
were  843  and  500%  respectively.  (Cf.  Shorey,  J., 
1898,  555.)— J.  P.  O. 

Sugars  ■  lodometric  estimation  of .  H.  M.  Judd. 

Bioehem.  J.,  1920,  14,  255—262. 
The  polarimetric  method  is  unreliable  for  the  estim- 
ation of  Isevulose  in  fruit  juices.  The  iodometric 
methods  of  Colin  and  Lievin  (J.,  1918,  745  a)  and 
of  Willstatter  and  Schudel  (J.,  1918,  556  a)  for  the 
determination  of  dextrose  in  presence  of  Isevulose 
do  not  give  accurate  results,  since  only  about  95% 
of  the  dextrose  is  oxidised,  whilst  the  Isevulose  is 
definitely  attacked.  It  has  been  found,  however, 
that  a  given  weight  of  dextrose  or  tevulose  always 
reacts  with  a  definite  weight  of  iodine;  in  neither 
case  is  the  amount  affected  by  the  presence  of  other 
sugars  or  by  the  concentration  of  the  alkali,  and 
the  iodine  equivalents  of  mixtures  calculated  from 
the  constants  agree  with  the  observed  values. 
Willstiitter  and  Schudel's  method  may  therefore  be 
used  for  the  analysis  of  mixtures  of  dextrose  and 
Isevulose  if  the  results  be  interpreted  from  the  cal- 
culated iodine  equivalents  and  the  copper-reducing 
power  of  the  mixture.  The  iodine  equivalents  of 
1  g.  of  each  of  the  following  sugars  has  been  calcu- 
lated:  Dextrose,  1315  g. ;  laevulose,  0T028;  man- 
nose,  0'977;  galactose,  T418 ;  arabinose,  T702 ; 
rhamnose.  09243;  lactose,  1-502;  maltose,  0'7456  g. 
Sucrose  is  not  oxidised  by  iodine  under  the  condi- 
tions named. — J.  C.  D. 

Saccharimeters ;  Testing  of  by  means  of  the 

telescopic  control  tube.     C.  A.  Browne.     J.  Ind. 
Eng.  Chem.,  1920,  12,  792—796. 
The  control  tube  consists  of  a  telescopic  metal  tube 
which  can  be  adjusted  by  a  screw  to  give  a  column 
of  solution  of  any  length  between  225  and  410  mm. 
By  means  of  a  vernier  the  exact  length  of  solution 
at  any  point  within  this  range  can  be  read  on  the 
scale  to  0T  mm.     The  tube  may  be  used  for  deter- 
mining the  errors  of  saccharimeter  scales,  for  com- 
paring   the    scales    of    different    instruments    and 
their  comparative   accuracy,   for   determining  the 
probable  error  of  those  who  use  the  instrument,  and 
for  determining  the  influence  of  personal  equation 
in  the  observations.    The  average  probable  error  for 
a   single  reading  upon  the   Schmidt-Haensch   and 
Fiic   saccharimeters   is  found   to  be    ±0-0514   and 
+  0-0286,   respectively.        The  author   confirms  the 
opinion    of    Landolt    that    the    quartz-wedge    sac- 
charimeter contains  inherent  defects  which  prevent 
it  from  becoming  an  instrument  of  the  highest  pre- 
oiaion.— W.  P.  S. 

Carbonatdtion    sludge    cakes   [in   sugar  factories']; 

Composition   of  and  new   means   for  their 

more  efficient  washing.  A.  Miiller.  Z. 
Zuckerind.  Czechoslov.,  1920,  44,  374—376. 
In  filter-presses  operated  by  a  cylinder  pump  the 
fluctuations  of  pressure  due  to  the  stroke  of  the 
pump  necessitate  the  use  of  stronger  and  denser 
filter  cloths  than  would  be  required  with  a  uniform 
pressure,  and  also  facilitate  the  deposition  of  sand 
and  coarse  particles,  which  consequently  form  a 
relatively  permeable  layer  at  the  bottom  of  the 
filter  chambers,  and  render  difficult  the  effective 
washing  of  the  upper  part  of  the  cakes.  By  means 
of  a  combined  pneumatic  shock  absorber  and  sand 
remover  devised  by  the  author,  which  is  mounted 
on  the  suction  or  pressure  side  of  the  pump,  and 
utilises  part  of  the  pressure  pulse  to  effect  a  rota- 
tory motion  of  the  liquid,  sand  may  be  removed 
centrifugal!}-.  The  relatively  great  permeability  of 
the  layer  of  sand  and  coarse  particles  at  the  bottom 
of  the  filtering  chambers  may  also  be  counteracted 
by  increasing  the  resistance  of  the  bottom  of  the 
filters,  e.g.,  by  means  of  a  strip  of  non-perforated 


or  finely  perforated  metal,  or  by  sewing  a  strip  of 
denser  cloth  alone  the  bottom  of  each  filter  cloth. 

—J.  H.  L. 

Fructose    [Icevulose];    Specific     rotation    of    . 

W.   C.  Vosburgh.     J.   Amer.   Chem.   Soc.,   1920, 

42,  1696—1704. 
The  specific  rotation  of  Isevulose  solutions  over 
the  concentration  range  2-fi — 20  g.  per  100  c.c. 
is  given  by  [a]25D=  - (8850+0T45p)  or  [a]25D  = 
-(88-50+0- 150c -0'000S6c=),  where  p  and  c  repre- 
sent the  concentration  of  the  sugar  in  %  and  g.  per 
100  c.c.  respectively.  Over  thetemperature  range  15° 
— 37°  C.  the  variation  of  [a]D  with  temperature  is 
given  by  [a]tD  =  [>]"„+ (0'566+0-0028c)(t- 25).  For 
most  purposes  the  rotations  with  the  D  line  may  be 
converted  into  those  for  the  line  A  =  546.u;i  by  [ajl\ 
=  lT809[o]l„.— W.  G. 

Fat  associated  with  starch.    T.  C.  Taylor  and  J.  M. 

Nelson.     J.  Amer.  Chem.  Soc,  1920,  42,  1726— 

1738. 
Corn  (maize)  starch,  carefully  freed  by  extraction 
from  all  adherent  or  associated  fat,  gave  on  hydro- 
lysis about  0-56%  of  "  fat  by  hydrolysis,"  the  two 
main  constituents  of  which  were  palmitic  acid  and 
an  unsaturated  compound  of  unknown  constitution. 
This  fat  is  apparently  liberated  when  the  hydrolysis 
has  reached  the  erythrodextrin  stage.  It  was 
obtained  in  considerable  amount  from  the 
"  refinery  mud  "  in  the  manufacture  of  dextrose 
from  starch.  Starches  of  other  vegetable  origin, 
e.g.,  from  rice,  sago,  potato,  etc.,  contained 
amounts  of  this  fat  varying  from  004  to  0"83%. 

— W.  G. 

Levan;  Formation  of  fey  mould  spores.     N. 

Kopeloff,  L     Kopeloff,   and  C.   J.   Welcome.     J. 

Biol.  Chem.,  1920,  43,  171—187. 
Spores  of  the  mould,  Aspergillus  sydowi,  form  levan 
in  sucrose  media.  The  sucrose  is  hydrolysed  before 
utilisation  and  the  Isevulose  and  dextrose  are 
utilised,  the  former  to  the  greater  extent,  in  forma- 
tion of  the  gum.  It  appears  necessary  that  the 
sugars  be  present  in  a  "nascent"  condition  for 
the  synthesis  to  be  possible,  as  little  gum  formation 
occurs  in  media  containing  reducing  sugars  from 
ordinary  sources.  The  synthesis  by  the  enzyme, 
levanase,  is  influenced  by  the  reaction  of  the 
medium,  and  has  its  optimum  at  about  ph=7'0. 
Levan  vields  Isevulose  on  hvdrolysis.  {Cf.  J.C.S.. 
Oct.)— J.  C.  D. 

Glutamic  acid.     Skola.     See  XX. 
Alkalimetric  titrations.     Bruhns.     See  XXIII. 
Patents. 

Sugar  juices  and   the  like;    Treatment    of   . 

J.  N.  A.  Sauer.     G.P.  322,135,  6.3.19. 
The    juices     are    first    subjected    to    preliminary 
treatment  with  a  char  produced  by  heating  cane 
bagasse  or  exhausted  beet  slices  in  closed  reto 
and  then  treated  with  finely  powdered  decolorising 
carbon.        The   latter   may  be   produced   from   the 
above-mentioned  char  by  treatment  with  hot  gases 
in  absence  of  air,  or  it  may  be  produced  directly 
from  cane  bagasse  or  exhausted  beet  slices  by  heat- 
ing in  absence  of  air  and  simultaneously  conducting 
hot  gases  through  the  material.     The  preliminary 
treatment  of  the  juices  effects  a  saving  in  decolor- 
ising carbon  and  facilitates  the  regeneration  of  the 
latter.— J.  H.  L. 
Diffusion  process  [for  extraction  of  sugar,  tdnnm, 

etc.-].     R.  Farkas.     G.P.  320,688,  25.5.17. 
The  exhaustion  of  the  material  in  the  last  unit  of 
a  diffusion  battery   is  rendered  more  complete  by 
introducing  the  total  quantity  of  fresh  solvent  for 
this  unit  in  portions  at  intervals  instead  of  all  at 
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one  time.  The  corresponding  portions  of  liquor 
drawn  oif  arc  collected  in  ■  separate  receptacle  nnd 
afterwards  introduced  together  into  the  preceding 
unit  in  the  ordinary  nay. — J.  H.  L. 

•  >r  artificial  honey;  Preparation  of from 

crude  sugar  solution*.    W.  Meyer,    G.P.  319,841. 
21  .3.18 

■  sugar  solutions  are  inverted  by  evaporating 
in  acid  medium  to  u  high  density,  and  an 
diluted,  neutralised,  filtered,  and  concentrated:  or 
1  solution  oi  relatively  pure  sugar 
mav  be  mixed  with  very  impure  sugar  solutions. 
is  molasses,  previous  to  neutralising  and 
altering.— G.  F.  M. 


XVIIL-FERMENTATION  INDUSTRIES. 

itton  and  treatment  »f  .    It. 

Heuss.    '  Z.    ges.    Brauw.,    1920,    43,    225—327, 
834,  Ml     848. 

A  nnTTiiM-1  i kmi.ntation  brewery  yeast  used  in  the 
production  of  dark,  4"6  war  beers,  was  much  im- 
proved by  treatment  with  five  times  its  volume  of 
■rater  containing  0"12  of  free  potassium  carbonate 
for  15  hrs.  at  about  4°  C,  followed  by  two  ws 
with   cold    water.      Compared    with    the    same   yeast 

washed  only  with  water,  the  treated  yeast  wat  much 

in  colour,  and  its  flavour  was  mild  and  free 
En  the  first  fermentation  after 
the  treatment  it  produced  a  slightly  less  rapid 
attenuation  than  the  control  yeast,  but  in  subse- 
quent fermentations  this  difference  was  revi 
The  break  or  flocculation  of  the  treated  yeast 
occurred  ai  a  later  stage  of  fermentation  than  in 
the  case  of  the  control  yeast.  The  beers  pr< 
vere  milder  in  flavour  but  possessed  less  palate- 
fulness  than  those  produced  bv  the  control  yeaal . 

—J.  H.  L. 

Yeast.    Nitrogen  metabolism  in  S.  cerevisiir.    L.  H. 

Lampitt.  Biochem.  J.,  1919,  13,  459—486. 
Excess  of  yeast  ensures  the  removal  of  the  greatest 
total  amount  of  nitrogen.  During  active  fermenta- 
tion the  greater  the  coefficient  of  multiplication  the 
greater  the  amount  of  nitrogen  assimilated  by  each 
.  ■II.  Active  reproduction  may  result  in  a  lowering 
nf  the  nitrogen  coefficient,  even  when  a  large 
amount  of  available  nitrogen  is  present.  The  final 
in  coefficient  of  a  yeast  is  independent  of  the 
initial  coefficient,  and  tends  to  reach  a  value  con- 
stant for  any  particular  conditions  of  reproduction. 
The  amidase  of  Effront  (this  J.,  1908,  462)  does  not 
produce  solely  a  volatile  acid  by  its  action  on 
asparagine,  but  also  a  non-volatile  acid,  probably 
malic  acid.  If  this  is  so,  the  acid  is  probably  con- 
v.-rt.-d  into  the  ammonium  salt  before  it  is  fer- 
mented to  alcohol,  for  the  free  acid  is  not  fermented. 
Propionic  acid  is  not  fermented  by  yeast.  Fer- 
tive  activity  is  essential  to  nitrogen  assimila- 
tion. The  two  actions  are  not  proportionate,  but 
the  former  stimulates  the  latter,  and.  once  induced, 
desamination  may  continue  after  zymatic  activity 
ceases.  Excessive  zymatic  activity  does  not  ensure 
rapid  nitrogen  assimilation.  During  fermentation 
yeast  continually  loses  nitrogen  to  the  liquid,  and 
this  action  has  been  called  "  nitrogen  excretion." 
This  excretion  is  dependent  on  the  life  of  the  cell, 
and  tak«w  place  even  when  nitrogen  is  being  assimi- 
lated. The  substances  so  secreted  can  be  used  by  the 
yeast  as  a  source  of  nitrogen  under  suitable  condi- 
tions. Increase  in  the  amount  of  sugar  available 
for  fermentation  increases  the  rate  ol  n,  and 

although  zymatic  activity  is  necessary  for  nitrogen 
excretion,  the  two  are  not  proportionate,  nor  does 
the  cessation  of  the  former  result  in  an  immediate 
cessation  of  the  latter. — J.  C.  D. 


i.tatum;  Cold  .     U.  Fries  and  It.  Heuss. 

Z.  ges.  Brauw.,  1920,  43.  '2 lit— 252,  257—260. 

Hbaltuy  bottom-l'eriiientation  yeast  which  had 
been  subjected  to  alkaline  treatment  (seo  preceding 
abstract)  was  employed  in  largo  scale  fermentations 
ol  I  and  1(1  worts  at  temperatures  of  3° — 4°  C, 
instead  of  the  usual  temperatures  of  bottom  fer- 
mentation,   viz.,   4° — 10°  C.      The   results   were    1111- 

s.ititsi actory ;  fermentation  occupied  1 — 3  days 
longer  than  usual,  and  although  relatively  largo 
amounts  ol  yeast  were  used  for  pitching,  tho  yeast 

orops  obtained  were  very  small.  Bdoufang'a  state- 
ment that  low  fermentation  temperatures  improve 
the  character  of  the  beer  produced  was  not  con- 
firmed.    In    the  alkaline   treatment  of   the  yeast 

amounting  to  about    in       were   incurred   [fit. 

cit.)    .1    11.  I.. 

Audita    [n/    worts];     Determination    of    and 

titration  in  stages.  II.  I. tiers.  Z.  ges.  Brauw., 
>.  43,  852—253. 
A  MODIFICATION  of  Hen  hard's  method  of  titration 
es  (.1..  1917,  899:  1918,  52:)  a)  is  described, 
in  which  "  neutral  red  "  is  used  instead  of  litmus 
paper  as  the  first  indicator,  in  order  to  enable 
both  stages  of  the  titration  to  be  carried  out  in  tho 
apparatus  previously  described  Ity  tho  author  (J., 
1914,  761).  The  method,  as  applied  to  coloured 
liquids  like  wort,  is  thereby  rendered  much  more 
precise.  The  colour  standard  used  for  tho  first 
titration  is  a  permanent  dye  solution  having  the 
same  colour  as  a  Sorensen  phosphate  solution  con- 
taining 6"5  pis.  of  secondary  to  35  pts.  of  primary 
phosphate  to  which  1/10  of  its  volume  of  a  0'02% 
solution  of  "  neutral  red  "  in  50%  alcohol  has  been 
added.  This  phosphate  solution  has  ph=7'07  (ab- 
solute neutrality),  which  differs  only  slightly  from 
the  transition  reaction  for  litmus,  pn=6'8.  The 
first  titration  is  carried  out  in  an  analogous  manner 
to  that  described  for  phenolphthalcin  (ibid.),  the 
left  hand  sample  of  wort  receiving  1/10  of  its 
volume  of  0'02%  "neutral  red"  solution.  After 
the  first  titration  has  been  completed  it  is  necessary 
to  add  a  similar  quantity  of.  "  neutral  red  "  to  the 
right-hand  sample  of  wort,  since  this  indicator  re- 
tains a  yellow  colour  in  alkaline  solutions.  The 
colour  standard  is  then  replaced  by  the  phenol- 
phthalcin colour  standard  (ibid.),  the  left-hand 
sample  of  wort  is  treated  with  1/10  of  its  volume 
of  005%  phenolphthalcin  solution,  and  the  second 
titration  is  proceeded  with  until  tho  end-point 
(Ph=9T8)  is  attained.— J.  H.  L. 

limes;    Glycerol    in   .        L.    Mathieu.        Bull. 

Assoc.  Chim.  Sucr.,  1920,  37,  423—425. 
The  quantities  of  sulphurous  acid  commonly  em- 
ployed in  vinifieation  were  found  to  have  no  per- 
ceptible influence  on  the  formation  of  glycerol.  Re- 
duction of  the  acidity  of  a  must  by  addition  of 
potassium  carbonate  appreciably  reduced  the  pro- 
duction of  glycerol  during  fermentation,  whilst  an 
excess  of  carbonate  equivalent  to  065%  of  sul- 
phuric acid  slightly  increased  the  yield  of  glycerol. 

— J.  H.  L. 

Analysis  of  .     W.   Fresenius    and    L. 

Grunhut.     Z.   anal.   Chem.,   1920,   59,   209—232. 
(Of.  J.,  1920,  555  a). 
Methods  are  given  in  detail  for  the  determination 
of  ash,  total  alkalinity  of  asTi,  alkalinity  of  soluble 
.  and  phosphoric  acid. — W.  P.  S. 

Volatile  acids;  Determination  of  in  fermenta- 
tion products.   G.  Hinard.     Ann.  Chim.  Analyt., 
1920,  2,  239—212. 
Fifty  c.c  of  the  sample  is  mixed  with  10  c.c.  a 
water  and  distilled,  50  c.c.  of  distillate  being  col 
letted  and  titrated;  50  c.c.  of  water  is  then  added 
to   the   residue   in   tho  distillation   llask,   the   mix- 
ture distilled  as  before,  and  these  operations  are 
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repeated  several  times.  When  the  results  are 
plotted  graphically,  using  the  volumes  of  the  dis- 
tillates (50  c.c.)  as  abscissae  and  the  quantities  of 
standard  alkali  solution  used  for  the  successive 
titrations  as  ordinates,  the  asymptote  of  the  curve 
indicates  the  volume  of  alkali  solution  necessary  to 
neutralise  the  amount  of  volatile  acids  contained  in 
the  50  c.c.  of  the  sample. — \V.  P.  S. 

Alcohol;  Losses  of  in  distilleries.     Methods  of 

recovery.  Mariller.  Bull.  Assoc.  Chim.  Sucr., 
1920,  37,  412—423. 
The  alcohol  entrained  by  fermentation  gases  from 
closed  or  open  vats  may  be  recovered  by  using 
cresol  as  absorbent  (cf.  Bregeat,  E.P.  128,640  and 
131,938,  J.,  1919,  612a,  751  a).  Cresol  may  also  be 
used  for  the  absorption  of  volatile  products  from 
the  distillation  of  wood,  peat,  lignite,  etc.  It  has 
been  successfully  applied  to  the  recovery  of  alcohol 
and  ether  in  perfumery. — J.  H.  L. 

Yeast   growth-promoting  stimulus.       Emmett   and 
Stockholm.     See  XIXa. 

Patents. 

Glycerol;  Manufacture  of from  sugar.    Verein. 

Chem.'Werke  A.-G.  E. P.  138,331,  21.1.20.   Conv., 
.    18.6.17.     Addn?  to  138,099. 

In  the  process  claimed  in  the  chief  patent  and  in 
E.P.  138,328  (J.,  1920,  608  a),  when  the  fermenta- 
tion has  attained  its  height  a  further  quantity  of 
sugar  is  added,  if  necessary,  together  with  a  small 
proportion  of  yeast  and  alkaline  compounds,  prefer- 
ably sulphites,  with  or  without  other  salts.  This 
effects  a  considerable  saving  in  respect  of  yeast, 
sulphite,  and  time. — J.  H.  L. 

Spirits  and  alcoholic  liquors;  Process  and  apparatus 

for  ageing  .       A.  Jarrand.       E.P.  141,687, 

31.3.20.  Conv.,  17.4.19. 
The  liquid  is  subjected  to  electrolysis  by  means  of 
an  anode  of  non-oxidisable  material  and  a  depolar- 
ising cathode  (e.g.,  a  carbon  rod  surrounded  by 
manganese  dioxide  in  a  porous  cell),  with  a  current- 
density  of  0'5 — 1  milliampere-hr.  per  sq.  cm.  of 
anode  surface.  If  necessary,  oak  shavings  may  be 
interposed  in  the  path  of  the  current  in  the  neigh- 
bourhood of  the  anode.  For  the  treatment  of 
spirits  and  the  like,  in  new  casks,  a  tubular 
cathode  may  be  inserted  through  the  bunghole,  and 
the  anode  may  consist  of  sheets  of  metallic  foil 
secured  to  the  outer  surface  of  the  cask.  Pads  of 
moist  cloth  mav  be  interposed  between  the  foil  and 
the  wood  to  reduce  the  resistance  of  the  latter. 

J.  H.  L. 

Fat ;  Production  of  mould  fungi  of  all  kinds  rich  in 

.        Reichsausschuss     fiir      pflanzliche     und 

tierische     Oele     nnd     Fette,     G.m.b.H.       G.P 
320,560,  2.9.17.     (Cf.  J.,  1920,  417a.) 

In  the  production  of  fat  by  cultivation  of  mould 
fungi  in  nutrient  liquids  rich  in  sugar  but  of  low 
nitrogen-content,  the  mould  cells  are  maintained 
thinly  distributed  throughout  the  liquid  (e.g., 
corresponding  to  a  "  pitching  "  of  20  g.  of  moist 
pressed  mould  per  litre),  local  accumulation  of  cells 
being  avoided.  Yeast  containing  40 — 50%  of  fat 
may  be  produced. — J.  H.  L. 

Fat    from    sulphite-cellulose    lyes.       G.P.  305.091 
See  XII. 

Calamus  root.      G.  P.  307,623.     See  XX. 
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Wheat  flour;  Heat  of  hydration  and  specific  heat  of 

..        F.   Daniels,   B.   H.   Kepner,   and   P.   P. 

Murdick.     J.  Ind.   Eng.  Chem.,   1920,  12,   760— 
763. 
The   heat  of   hydration   of   various   Canadian    and 
American    wheat    flours   ranged  from    54    to    7-6 


B.Th.U.  per  lb. ;  flour  generally  used  for  bread- 
making  gave  a  value  of  65  B.Th.U.  per  lb. ;  the 
heat  of  hydration  decreased  when  the  flour  was  ex- 
posed to  the  atmosphere,  but  did  not  change  appre- 
ciably with  age  when  the  flour  was  isolated  com- 
pletely from  air.  The  specific  heat  of  flour  was 
found  to  be  043.— W.  P.  S. 

Butter    and    certain    allied    products;    Volumetric 
method  for  the  detection  and  determination  of 

neutralisers  in  .       L.  W.   Ferris.       J.   Ind. 

Eng.  Chem.,  1920,  12,  757—759. 
Thb  greater  part  of  the  fat  is  separated  from  100  g. 
of  butter  by  treatment  with  petroleum  spirit  and 
centrifugal  action,  the  aqueous  portion  is  mixed 
with  a  known  amount  of  N  /10  hydrochloric  acid 
and  an  excess  of  picric  acid  solution,  filtered,  the 
lactic  acid  and  excess  of  picric  acid  are  extracted 
with  ether,  and  the  residual  solution  is  titrated 
with  N  /10  sodium  hydroxide  solution,  using  methyl 
orange  as  indicator.  The  difference  between  the 
volume  of  acid  added  and  that  of  the  alkali  solution 
used  for  the  neutralisation  will  be  a  measure  of  the 
alkalinity  of  the  salts  or  the  amount  of  acid  that 
has  combined  with  the  Bases  formerly  present  as 
alkalis,  lactates,  and  phosphates.  The  phosphoric 
acid  is  then  determined  in  the  neutralised  solution. 
In  normal  milk  and  cream  the  alkalinity  of  the 
salts  bears  a  definite  ratio  to  the  inorganic  phos- 
phoric acid,  being  about  45  c.c.  of  JV/1  solution  to 
1  g.  PjOs ;  in  neutralised  cream  this  ratio  is  in- 
creased to  a  degree  dependent  on  the  amount  of 
alkali  added  and  the  P,Os  content  of  the  sample. 
Butter  made  from  neutralised  cream  has  an  alka- 
linity ratio  similar  to  that  of  the  cream  from  which 
it  was  made.  If,  however,  the  acidity  of  the  cream 
is  reduced  to  less  than  0'3  %  it  is  not  sufficient  to 
keep  all  the  phosphate  in  solution,  and  the  butter 
may  then  have  a  lower  alkalinity  ratio  than  the 
neutralised  cream. — W.  P.  S. 

Eggs;  Preservation  of  ,  including  a  biblio- 
graphy of  the  subject.  H.  I.  Jones  and  B. 
Du  Bois.  J.  Ind.  Eng.  Chem.,  1920,  12,  751— 
757. 
Cold  storage  of  eggs  is  successful  only  when  the 
surrounding  atmosphere  is  dry  and  the  eggs  are 
kept  dry  ;  low  temperature  merely  inhibits  bacterial 
etc.  growth  and  is  not  germicidal.  The  most  satis- 
factory method  consists  in  coating  the  eggs,  and  for 
this  purpose  a  solution  of  aluminium  soap  in  pure 
pentane  is  recommended ;  if  gasoline  is  used  in 
place  of  pentane  the  eggs  must  be  treated  pre- 
viously with  dilute  sulphuric  acid  to  prevent  pene- 
tration of  the  objectionable  odour  and  taste  of  the 
gasoline. — W.  P.  8. 

Caseins;    Behaviour   of   different  as  regards 

their  increase  in  viscosity  [ipften  heated~\.  C. 
Chorower.  Chem.-Zeit.,  1920,  44,  605—606, 
613—614. 
When  cows'  milk  is  evaporated  under  reduced 
pressure,  as  in  the  manufacture  of  condensed  milk, 
and  then  maintained  at  about  58°  C.  for  35 — 40 
min3.,  the  viscosity  shows  an  increase  during  this 
heating  period  of  three  to  four  times  the  value  at 
the  commencement.  This  increase  is  a  function  of 
the  temperature,  time  of  heating,  and  concentra- 
tion, and  is  due  to  changes  in  the  casein.  The 
other  constituents  of  the  milk  do  not  appreciably 
alter  in  viscosity.  The  casein  of  goats'  milk,  unlike 
that  of  cows'  milk,  does  not  increase  in  viscosity 
when  its  concentrated  solution  is  subjected  to  pro- 
longed heating,  and  admixture  of  goats'  milk  with 
cows'  milk  reduces  the  viscosity  of  the  finished  con- 
densed product. — W.  P.  S. 

Tyrosine;   Colorimetric   estimation   of  by  the 

method  of  Folin  and  Denis.  R.  A.  Gortner  and 
G.  E.  Holm.  J.  Amer.  Chem.  Soc,  1920,  42, 
1678—1692. 

The  phenol  reagent  of  Folin  and  Denis  (J.  Biol. 
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Chem.,   1912,  12,  846)  cannot  be  used  for  t> 

ine  in  protein  hydro  Trj  pto- 

I 
hydrolysis),  ir  present,  will  give  a  1>I u.-  colour  with 

■iiiiuii'   and  f 
ive  a  bine  colour,     The  intensity  of  the 
■lour  produced  by   tyrosine  varies  with  the 

n      of  tyi  osine  and   rea  [enl    pi 
ii   hydrolysates   must    nol    be   decolorised   by 
black  if  they  are  to  be  used  subse- 
quently for  the  estimation  of  amino-acid  content, 
h   t\  rosine,   tryptophane    and    its    decomposition 

firodui  Isorbed  in  appreciable  amour 

von.'  black.     Bone  black  i 

oxidisab  e  mal   rial  which  dissolves  in  m - i >  1  solutions 
and    thru    (rives    a    blue    colour  with   the  phenol 
w.  G. 

Invlin  in  the  (/lobe  artichoke..     R.  Okey  and  A.  W 
Williams.     J.  Amer.  Chem.  So,   .  1920.  12,  i 
1696. 

le  of  globe  artichokes  which  con 
6 — 8%  of  nitrogen-free  extractives  as  measured  by 
difference  after  the  estimation  of  moisture,  ash, 
crude  fibre,  crude  protein,  and  ether  extract,  the 
authors  found  probable  inulin.  2*5  .  and 
carbohydrate  extracted  by  water  and  1  bydro- 
chlon,     e  i,|.  fVS     .— W.  G'. 

VUamines;      Water-soluble,      anti-neuritie,      and 

growth-pronwtinti   B  .     A.   D,    Emmetl    and 

G.  O.  Luros.     J.  Biol.  Cheru.,  1920,  13,  265—286. 

Thk  authors'  results  tend  to  support  th  theory 
that  these  Bubstances  are  not  identical.  (('/.  J.C.S., 
Oct.>— J.  C.  D. 

Yitamims;  Belation  of  water-soluble,  anti-neuritie, 
and   :  rater-soluble  B  to   yeast   growth-pro- 
moting stimulus.     A.  D.   Emmetl   and  M.  Stock- 
holm.    J.  Biol.  Chem.,  1920,  -13,  287-  294. 
FritTiiKK  evidence  is  given  that  vitamine  B  and  the 
anti-neuritie  factor  arc  not  identical.     Possibly  the 
■nbstanoe  stimulating  the  growth  of  yeast  is  also 

net.— J.    C.    D. 

Vitamine  content;  Studies  in  .     W.  H.  Eddy 

and  H.  C.  Stevenson.     J.  Biol.  Chem.,  1920,  43, 
295—309. 

The  authors  propose  a  modification  of  the  processes 
devised  by  Bachmann  and  by  Williams  (J.,  1920, 
808  0  for  the  quantitative  estimation  of  extracts 
containing  the  vitamine  B,  and  show  that  its  use 
may  throw  light  upon  the  relative  values  of  food- 
stuffs as  sources  of  this  vitamine. — J.  C.  D. 

Albumoses.     Nagayama.     See  XX. 

Patents 

lfi7fc    products;    Manufacture    of    artificial    . 

N    V.    A.   Jargons'  Vereen.    Fabrieken.       E.P. 
128,514,  23.4.19.     Conv.,  18.6.18. 

Artificial  milk  or  cream  possessing  the  natural 
flavour  is  prepared  by  emulsifying  vegetable  or 
animal  fats  or  fatty  mixtures  in  skim  milk  or  an 
artificial  albuminous  solution  the  acidity  of  which 
has  been  reduced,  by  partial  neutralisation,  to  not 
more  than  5°  Soxhlet-Henkel  (equivalent  to  5  c.c. 
I  alkali  per  100  c.c).  Pure  cultures  of  bac- 
teria or  other  substances  may  be  added  to  improve 
the  flavour. — J.  H.  L. 

'i  on<i  phosphates  of  calcium  and  magnesium; 
I'rnccss    for   recovering    from    acid    waste, 

rs.  A.  C.iesecke.  U.S. P.  1,348,990,  10.8.20. 
Appl..  10.3.19. 

Ann  waste  water  from  corn  steeping  is  neutralised 
partiallv  with  milk-of-limc  in  order  to  precipitate  a 
mixture  of  proteins  and  calcium  and  magnesium 
phosphates. — W.  P.  S 


Jam:  Preparation  of-  —  fron 
table  constituents.     0.  and  0    Bielmann,     G  P 
768,  9  8.18     \,l,ln    to  (J.,  1920,  625a). 

and  fruit  juice  obtained  from 
the  diffusion  vessel  freshlj  filled  with  fruit  is  1 
.ui,l  furl  hei  -  agar  i  •  addi  I  he  com  entra- 

tion  up  to  that  of  the  original  siiL'ar  solution  em- 
ployed. The  solution  is  then  return,,!  to  the 
diffusion  vessel  containing  thi    ■  ,1  fruit  in- 

stead of  fi  ■  solution.     <:.  K.  M. 

Syrups  ami  fellies  from  fruits  or  other   vegetable 

products;   Pre]  ■!  .     O.   and   ('.    liiel- 

■i.      (i.I*     .-UNY-'oo,    9.S  Iv       \, I, In.    to   30 

(J.,  L920,  626  v 

Svnres  containing    i  definite  proportion  ol 
:>re  obtained   by  passing  i  coming  from  a 

diffusion  battery  through  n  vessel  coi  ,  oarso 

i   a  definite  speed   or  temperature 
or  both.— C.   A.  M. 

Lupins;  Production  of  a  feeding  stuff  rich  in  pro- 
teins from .       II.  Thome  and   II     Michaelis. 

G.P.  320,669,  7.9.17.    Addn.  to  (i.P.  307,007  (J., 
L919,  597  a). 

The  treatment  with  alkali  precedes  extraction  of 
the  hitter  substances  with  alcohol.   -J.  H.  L. 

Fruit  juices;   Process  of  treating ■.     J.   G.  F. 

Hieber.    E.P.  149,537,  17.9.19. 

See  U.S. P.  1,325,094  of  1919;  J.,  1920,  170  a. 

Wheat     and     other     ccreols     and     their    products; 

Apparatus    for   separating   and   purifying  . 

J.   Higginbottom.        E.P.    149,020,    10.10.18  and 
9.4.19. 

Boilimi    jians    for    manufacture    of    confectionery; 

Installation   of  .     11.   S.   and   T.  N.   McColl 

and  T.  F.  Dryden.    E.P.  149,172,  9.12.19. 


XIXb.-WATER  PURIFICATION ; 
SANITATION. 

Cyanogen  chloride;  Mechanism  of  the  toxic  action 

of  .      C.   I.   Reed.     J.   Fharm.    Exp.   Ther., 

1920,  15,  301—304. 
Tin:  symptoms  following  poisoning  with  cyanogen 
chloride  are  typical  of  poisoning  with  hydrocyanic 
acid.  Sodium  thiosulphate  exerts  a  protective 
action  in  both  cases  by  the  formation  of  non-toxic 
sodium  thiocyanatc.  In  cases  of  delayed  poisoning 
by  cyanogen  chloride  it  is  possible  that  the  toxic 
action  of  the  chlorine  also  plays  a  part. — J.  C.  D. 

Chloropicrin:   Destruction  of  white  ants  by  . 

J.  Feytaud.  Comptcs  rend.,  1920,  171,  440—442. 

EXPOSUBE  at  20°  C.  for  12  hrs.  to  an  atmosphere 
containing  2  nig.  of  chloropicrin  per  1.,  or  for 
(i  hrs.  in  an  atmosphere  containing  5  mg.,  is  suffi- 
cient to  destroy  white  ants  (Leucoti  rwu  i  lucifugus, 
Rossi)  either  i'reelv  exposed  or  in  fragments  of  wood 
10  cm.  thick.—  W.  G. 

Patents. 

Water-softening  compound  and  method  of  produc- 
ing  same.  Q.  L.  Borrowman.  U.S. P.  1,348,977, 
10.8.20.  Appl.,  2.6.16.  Renewed,  8.5.19. 
A  water-softenino  material  consists  of  a  "  natural 
base  exchange  silicate"  stabilised  by  baking  to 
render  it  capable  of  resisting  the  nowdering  action 
of  flowing  water. — L.  A.  C 
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Water  purified  with  chlorine;  Removing  iron  from 

.       Th    Goldschmidt  A.-G.       G.P.  319,963, 

31.12.13. 
Appreciable  amounts  of  iron  are  retained  in  a  col- 
loidal form  by  water  after  the  iron  treatment  fol- 
lowing chlorine  purification.  The  iron  can  be 
removed  bv  passing  the  water  through  a  sand 
filter— W.  J.  TV. 

Boiler-feed  water;  Process  of  removing  gases  from, 

softening,  and  preheating  .     J.   P.   Winer. 

G.P.  320,423,  1.12.16.    Addn.  to  302,643  (J.,  1918, 
440  a). 

The  feed  water  from  the  nozzles  is  sprayed  into  a 
part  of  the  receptacle  in  the  upper  part  of  the 
boiler,  separated  by  a  partition,  and  from  this 
it  passes  through  the  external  tubular  extension  to 
the  lower  part  of  the  boiler. — W.  J.  W. 

Liquids;  Purification  of by  means  of  colloidal 

silicic  acid.  O.  Bielmann.  G.P.  320,846,  22.11.16. 
Liquids  are  treated  with  silicic  acid  prepared  by- 
passing carbon  dioxide  into  dilute  sodium  or 
potassium  silicate  solution  and  filtering.  The  col- 
loidal silicic  acid  obtained  may  be  purified  before 
use  by  means  of  water  containing  carbon  dioxide  in 
solution,  the  product  being  absolutely  tasteless  and 
without  smell. — W.  J.  W. 

Sterilising  liquids  by  means  of  chlorine;  Process 

and  apparatus  for  .        E.   Volland.        G.P. 

305,888,  14.7.15. 

The  liquid  to  be  sterilised,  supersaturated  with 
chlorine,  is  transferred  in  a  fine  spray  to  a  vessel 
in  which  a  vacuum  is  maintained,  and  is  thereby 
freed  from  the  excess  of  chlorine. — G.  F.  M. 

Sterilising  agent;  Preparation  of  a  powerful  solid 

.   A.  Pieroni,  and  Soc.  Chim.  Lombarda  A.  E. 

Bianchi   &   Co.      G.P.   320,795,   9.1.17.      Cony., 
5.1.16. 

A  chlorate  is  mixed  in  the  cold  in  a  closed  vessel, 
under  pressure,  with  chlorine  and  iodine,  or 
materials  capable  of  giving  iodine  under  the  action 
of  chlorine  and  an  acid.  The  reaction,  which  is 
carried  out  in  the  dark,  or  in  red  light,  is  assisted, 
if  necessary,  by  heating.  The  product  is  crystalline, 
and  probably  has  the  composition  KIC140.. 

— G.  "F.   M. 

I'efuse;   Treatment   of  in   refuse   destructors 

and    the    production   and  treatment    of   a   fluid 

slug   obtained   therefrom.  J.   B.   C.   Kershaw 
E.P.  149,033,  11.10.19. 

A  slag  which  is  fluid  at  1260°— 1370°  C.  is  pro- 
duced in  refuse  destructors  by  mixing  the  refuse 
with  limestone,  chemical  waste,  road  sweepings  or 
other  material  containing  lime,  so  that  the  result- 
ing slag  contains  40%  SiO,  and  15%  CaO  +  MgO. 
If  necessary,  slack,  coke  or  other  combustible 
material  may  also  be  added,  and  an  air-blast  mav 
be  used  so  as  to  increase  the  temperature  in  the 
destructor.  A  jet  of  steam  may  be  allowed  to  play 
on  the  stream  of  molten  slag  issuing  from  the 
destructor  so  as  to  form  a  fine  amorphous  powder 
which  is  ready  for  use  as  an  aggregate  for  con- 
crete or  mortar.  Alternatively.  Ihe  molten  slag 
may  be  run  into  moulds  so  as' to  form  blocks  for 
building  purposes. — A.  B.  S. 

Waste  liquors.     G.P.  322,461.     See  V. 
Soapy  liquors.     U.S. P.  1,349,530.     See  XII. 
Treating  seeds.     G.P.  321,797.     See  XVI. 


XX.-OBGANIC   PRODUCTS;    MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Glucosides;  Extraction  of from  two  indigenous 

orchids;  identification  of  these  glucosides  with 
loroglossin.  P.  Delauney.  Comptes  rend.,  1920, 
171,  435—137. 
A  crystalline  glucoside  obtained  from  Orchis 
Sunin,  Lam.,  and  Ophrys  aranifera,  Huds.,  is 
shown  to  be  identical  with  loroglossin  obtained  from 
Loroglossum  hircinum,  Rich.,  by  Bourquelot  and 
Bridel  (J.,  1919,  337  a).— W.  G. 

Spilanthol,  the  pungent  principle  of  Para  cress 
(Spilanthes  oleracea).  Y.  Asahina  and  M. 
Asano.     J.  Pharm.  Soc,  Japan,  1920,  503—515. 

Crvde  spilanthol  was  prepared  (yield  ca.  1%)  from 
air-dried  flower-heads  of  the  plant  by  Gerber's 
method  (Arch.  Pharm.,  1903,  241,  270).  The  base, 
CjHnN,  formed  by  heating  it  with  alcoholic 
hydrogen  chloride,  proved  to  be  isobutylamine. 
Hydrospilanthol,  prepared  by  hydrogenating  crude 
spilanthol  in  acetic  acid  solution  in  presence  of 
platinum  black,  is  a  colourless  viscous  liquid  which 
solidifies  to  crystals,  m.p.  28°  C.  It  is  probably  a 
mixture  of  two.  substances,  C^H^NO  and 
CI4H,,,N0.  When  heated  with  alcoholic  hydrogen 
chloride  in  a  sealed  tube  it  yields  isobutylamine 
I  and  a  saturated  fatty  acid,  m.p.  28°  C,  and  b.p. 
136° — 140°  C.  at  4  mm;  probably  a  mixture  of 
decoic  acid,  m.p.  31'5°,  and  nonoic  acid,  m.p. 
125°  C— K.  K. 

Viburnum  prunifolium ■  ;  Some  constituents  of . 

F.  W.  Hevl  and  C.  Barkenbus.     J.  Amer.  Chem. 
Soc,  1920",  42,  1744—1755. 

The  dried  root  bark  of  Viburnum  prunifolium 
("  black  haw  ")  contained  moisture  7T%,  ash 
7'3%,  ligroin  extract  7T%,  ether  ext.  10"4%,  and 
alcohol  extract  18'7%.  Acetic  and  valeric  acids  were 
present  in  the  free  state,  as  water-soluble  complex 
esters,  and  a*s  resinous  esters  insoluble  in  water. 
From  the  resin  insoluble  in  water  a  new  phyto- 
sterol,  m.p.,  186°— 187°  C. ;  [o]D  =  +115°  (in  chloro- 
form) was  isolated,  giving  an  acetate,  m.p.,  223° — 
224°  C.  The  fat  from  this  resin  contained  formic, 
acetic,  caproic,  caprylic,  myristic,  palmitic,  oleic, 
and  linolic  acids,  but  no  valeric  acid.  A  trace  of 
an  amorphous  alkaloid  was  found  in  the  alcoholic 
extract  of  the  drug. — W.  G. 

Pseudo-muscarine  ("  synthetic  muscarine  ").  A.  B. 
Weinhagen.  J.  Amer.  Chem.  Soc,  1920,  42, 
1670—1678. 

The  products  obtained  in  the  preparation  of 
"  synthetic  muscarine  "  by  the  action  of  nitric  acid 
on  choline  platinichloride  vary  considerably  with 
the  conditions.  If  the  original  directions  of 
Schmeideberg  and  Harnack  (Arch.  exp.  Path. 
Pharm.,  1877,  6,  101)  are  adhered  to  the  main  pro- 
duct is  choline  nitrate  platinichloride.  (C/.  J.C.S.. 
Oct.).— W.  G. 

Ferrous  zi/mophosphate.  K.  Schweizer.  Bull. 
Assoc.  Chim.  Sucr.,  1920,  37,  464—468. 

Following  Euler's  method  (<•/.  F.P.  458,096;  J.. 
1913,  1031)  for  the  preparation  of  salts  of  hexose- 
phosphorie  acid,  the  author  obtained  a  ferrous  com- 
pound in  the  form  of  a  greyish-green  amorphous 
powder,  tasteless  and  odourless,  and  insoluble  in 
water  and  ordinary  organic  solvents  but  decom- 
posed by  mineral  acids  or  sodium  hydroxide. 
Administered  to  guinea-pigs  it  was  in  part  decom- 
posed in  the  stomach,  but  the  undecomposed  por- 
tion passed  through  the  intestines  unchanged. 

—J.  H.  L. 
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Phytic  uctd;  Synthesis  of  .      H.   J,   Anderson. 

J.  Biol  I'hcui..   1920,  43„  1 17 —  1 L.' - . 

Tiik  product  obtained  by  infraction  of  inositol, 
phosphoric  acid,  and  phosphorus  pentoxide 
appears  t> ■  be  an  inoaitoltttraphosphoric  aaid,  and 
■a  uot  identical  with  natural  phytic  aoid  or  inositol- 
pkosphoric  aoid.— J .  O.  1). 

1  metric   determination   of  . 

\\ .   L.  Kooville.     J.  lnd.  lOng.  Cheni.,  1U20,  12, 

m. 

\    i ■  .\  rui  90.    l        potaasium    iodate 

solution,   6,   and   .V  / 1    hydrochloric   acid    O'SG   I 
is  heated  to  38    0.    ana  0"C  cc.  of  the  adrenalin,. 

solution  to   be  Usted  (.this  may  be  a  111       Solution) 

is  added.    A  similar  standard  mixtur  •■  at 

Uio  same  time  with  pure  adrenaline.  Both  mix- 
tures are  heat  0.  for  l">  nun,.,  then  cooled, 
and  the  colorations  compared,  li  the  coloration  "i 
the  test  solution  differs  by  more  ths  from 
that  oi  the  standard,  the  determination  should  be 
repeated,  using  naor<  or  less  oi  the  test  solution. 
ii  the  test  solution  contains  bisulphite,  0'05  g.  of 
sodium  bisulphite  must  be  a8ded  to  the  standard 
solution,  which  is  prepared  bj  di  .  oi 
pure  adrenaline  in  0  oi  \  I  hydrochloric 
arid    and   diluting   to  60   0, 0.      The    results   obtained 

agree  with  those  yielded  by  the  biological  method. 

— V.  P.  S. 

P     nolphthalcin;  I  method  for  the  deter- 
mination  of  .     S.    Palkin.        J.   Ind.   Eng. 

Cbei        1930,   12,  766—  769. 

I'ndkk  suitable  conditions,  phenolphthalein  when 
heated  with  iodine  gives  a  i|iiantitative  yield  of 
tetraiodophenolphthalein.  The  phenolphthalein 
(not  more  than  0'2>  g.)  is  dissolved  in  the  minimum 
amount  of  311  potassium  hydroxide  solution  in 
water,  20  g.  of  ice  is  added,  and  an  excess  of  iodine 

ent  is  introduced;  about  10  c.c.  is  sufficient. 
;ent  is  prepared  by  dissolving  iodine  in 
16  potassium  iodide  solution  to  make  a  10% 
iodine  solution  and  then  discharging  the  colour 
of  the  iodine  by  the  addition  of  alkali.)  The  mix- 
is  then  treated,  drop  by  drop,  with  concen- 
trated hydrochloric  arid  until  precipitation  is  com- 
plete, more  iodine  is  added  if  the  supernatant 
liquid    i-   not   brown    in    colour,   the  precipitate  is 

lived  by  the  addition  of  30%  potassium 
hydroxide  solution,  and  the  re-precipitation  and  re- 
solution are  repeated  three  or  four  times.  The  final 
alkaline  solution  is  treated  with  0'5  c.c.  of  15% 
sodium  sulphite  solution  and  a  few  c.c.  of  hydro- 
chloric acid,  and  extracted  several  times  with 
acetone-chloroform  (1:3)  mixture.  The  united 
.xtr.ei-  are  evaporated,  the  residue  of  tetraoido- 
phenolphthalein  thus  obtained  dried  at  100°  C. 
for  20  mins.,  and  weighed;  the  weight  multiplied 
by  0*3781  gives  the  amount  of  phenolphthalein.  To 
determine  the  latter  in  tablets  which  contain  choco- 
cle  is  ground,  extracted  for  2  hrs.  with 
<>ve  fat,  the  phenolphthalein 
then  extracted  with  acetone,  the  acetone  solution 
evaporated,  the  residue  dissolved  in  potassium 
hydroxide  solution,  and  the  process  continued  as 
described  —W.  P.  S. 

moses;  Histamine  and  a    histamine-like    sub- 

idueti  of  .     T. 

N       ivama.      J.    Pharm.    Exp.    Ther.,    1920,    15, 
401-  II  1. 

Tub  proteoses  of  commerce  vary  in  toxicity.  A 
dary  alhiimose  was  prepared  from  fresh  thyroid 
glands  by  means  of  peptic  digestion.  Under  cer- 
tain conditions  hydrolysis  with  acids  causes  the 
app  i    an   appreciable  quantity    of    hist- 

amine and  also  of  a  histamine-like  substance. 
Attention  is  called  to  the  large  amount  of  chloro- 


form-soluble matter  obtained    in   the  hydrolysis  of 
the  proteoses  studied. — J.  C.  D. 

Aminoacetdnilide;  Preparation  of .    A.  J.  Hill 

and  K.  U.  Kelaey,  J.  Amer.  (.'hem.  So.-.,  11.20,  42, 
1704—1711.  iff.  Dubsky  and  Granacher,  Her., 
1917,  50,   17(H) 

Ami.nom  i  nMuiiK  is  1.  irod  by  a  modifica- 

tion  ot    afajert's  i  B.P    6960  of    1891  ;  J., 

1809,    360)  0   g.   oi  chloiacetanilnle    is   added   to 

11    ke;-   oi  leohol   previously    saturated   with 

ammonia  at    10°  ('..  and  th.  left  to  stand 

for  6  days  at  20°  C.  It  is  then  evaporate.)  under 
diminished  pressure  to  J  of  its  volume  and  poured 
into  3600  CO.  of  water.  An  oil  separates  and 
solidities.  Tins  is  the  secondary  base  which  is 
filtered  off.  The  filtrate  is  evaporated  nearly  bo 
dryness  and  the  residual  material  dissolved  in  hot 
'  Alter  decolorising,  the  solution  is  cooled 
in  he  and  saturated  with  ammonia  when  amino- 
tanilide  crystallises  out.  Satisfactory  yields 
could    not   be   obtained    by    -Majert's   second    process 

'''.'    from    aniline    and   ethyl    aminoaoetate 

hydrochloride. — W.   (J. 

I     ina  m  ie   acid ;    1  ition   of  .     Deni 

Hull.  Soe.  Pharm.  Bordeaux.  1919.  Ann.  Chiin. 
Analyt.,  1920,  2,  245—246. 

A  distinct  odour  of  benzaldehyde  is  obtained  when 
oi  cinnamic  acid  solution  (containing  as  little 
as  002  mg.  ot  id.  acid)  is  treated  with  1  drop  each 
of  ferric  chloride  solution,  10  sulphuric  acid,  and 
hydrogen  peroxide  solution  (2  vol.),  and  then 
heated.  In  the  case  of  cinnamic  esters,  Peru 
balsam,  etc.,  a  preliminary  saponification  with  a 
few  drops  of  sodium  hydroxide  solution  i.s  required. 

— W.  P.  B 

Btntc  add  and  H»  salts;  Decomposition  of 

on  heating.  V.  Skola.  Z.  Zuckerind.  Czecho- 
slov.,  1920,  44,  347—351,  355—360,  363—368, 
370—374. 

On  recrystallising  glutamic  acid  obtained  by 
Andrlik's  method  from  molasses  (J.,  1915,  1064), 
non-rrystallisahlo  syrupy  mother  liquors  were 
obtained,  owing  to  the  formation  of  the  correspond- 
ing lactam,  /-glutimic  acid  (cf.  Stanch.  J.,  1912, 
1001).  Such  syrups  were  successfully  treated  by 
saturating  with  hydrochloric  acid  whereby  the 
glutimic  acid  was  converted  into  the  hydrochloride 
of  glutamic  acid,  which  crystallised.  The  nitrogen 
of  glutamic  acid  can  ho  determined  almost  quanti- 
tatively by  "  formol-titration "  provided  succes- 
sive additions  of  formaldehyde  are  made  alternat- 
ing with  neutralisation  of  the  acidity  developed  by- 
each  addition.  Glutimic  acid  scarcely  reacts  with 
formaldehyde.     (Cf.  J.C.S.,  Oct.).— J.  H.  L. 

Urea;     Determination     of    by     xanthydrol. 

Frenkel.    Ann.  Chim.  Analyt.,  1920,  2,  234—239. 

TBH  c.c  of  a  10%  solution  of  urino  is  treated  with 
35  c.c.  of  glacial  acetic  acid  and  10  '  xanthydrol 
solution  (in  methyl  alcohol)  is  added  in  quantities 
of  1  c.c.  at  intervals  of  10  mins.,  until  5  c.c.  in  all 
has  been  added;  after  1  hr.  the  precipitate  of 
dixanthylurea  is  collected  on  a  tared  filter,  washed 
with  a  small  quantity  of  95%  alcohol,  dried  at  100° 
C,  and  weighed.  The  weight  is  divided  by  7  to 
obtain  the  amount  of  urea.  Other  substances  (<'.</., 
proteins,  sugars,  uric  acid,  etc.)  occurring  in  urine 
do  not  interfere.  The  method  may  be  applied  to 
the  determination  of  urea  in  blood  after  this  has 
been  treated  with  a  mixture  of  mercuric  chloride, 
2'7,  potassium  iodide  7'2  g.,  glacial  acetic  acid  66, 
and  water  100  c.c,  and  filtered.— W.  P.  S. 

I  !,lr,rocarbonic  esters.       ('.   Capelli.       Gaz.  Chim. 

Ital.,  1920,  50,  ii.,  8—12. 
Tiiksb  esters  may  be  prepared  in  90%   yield  by  the 
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following  procedure.  The  phosgene  6upply  is  con-  I 
nected,  through  a  washing  vessel  containing  vase- 
line  oii  to  indicate  the  rate  of  flow  of  the  gas,  with 
a  5-1.  vessel  which  acts  as  a  safety  vessel  and  for  . 
the  condensation  of  any  carbon  tetrachloride  in  the  ! 
phosgene.  This  vessel  is  joined  to  a  5-1.  Woulff's 
bottle,  to  which  are  fitted  a  graduated  funnel  con-  I 
taining  the  alcohol  to  be  esterified  and  a  double 
surface  condenser  connected  with  a  draught.  The 
vessels  may  be  joined  with  short  pieces  of  glass 
tubing  for  small  preparations,  otherwise  lead  tub- 
ing should  be  used;  the  joints  are  best  made  with 
thoroughly  waxed  corks.  The  reaction  vessel  is 
charged  with  200  g.  of  well-dried  furnace  coke  in 
pieces  the  size  of  peas  and  is  immersed  in  pounded 
ice,  the  water  forming  being  removed  and  replaced 
by  fresh  ice.  After  about  30  ruins,  phosgene  is 
introduced  in  a  steady  stream  and  is  absorbed  in 
considerable  amount  by  the  coke,  the  rate  of  flow 
being  increased  after  20  mins.  and  the  alcohol 
allowed  to  fall  rapidly  in  drops.  1  kg.  of  alcohol 
may  be  esterified  in  4 — 5  hrs.  After  standing  in 
a  draught  for  20  hrs.  to  ensure  the  esterification 
of  all  the  alcohol  and  to  allow  the  excess  of  phos- 
gene to  escape,  the  crude  ester  is  washed  with 
water  and  ice,  dried  over  calcium  chloride  and 
fractionally  distilled.  The  alcohol  used  need  not 
be  absolute,  75%  alcohol  giving  good  results.  The 
addition  of  basic  substances  is  of  no  advantage. 

T.  H.  P. 

Chlorhydrins;  Formation  of .     L.  Smith  and  E. 

Samuelsson.    Z.physik  Chem.,  1920,  94,  691—722. 

A  40%  yield  of  perfectly  pure  a-glycerol  monochlor- 
hydrin  may  be  obtained  by  passing  hydrogen 
chloride  into  1  g.-mol.  of  dry  glycerol  containing 
4  g.  of  succinic  acid  at  18°  C.  until  the  weight  has 
increased  36  g.  The  addition  of  hydrogen  chloride 
should  take  place  in  two  stages  with  a  pause  of  a 
day  between  them.  The  best  laboratory  method  for 
the  preparation  of  an  approximately  pure  (1% 
y8  isomer)  a-chlorhydrin  is  to  add  hydrogen  chloride 
to  1  g.-mol.  of  glycerol  containing  4  g.  of  succinic 
acid  until  the  weight  has  increased  47  g. ;  the  heat 
of  the  reaction  keeps  the  temperature  at  60° — 70° 
C.  After  the  addition  is  completed  the  mixture  is 
kept  at  the  ordinary  temperature  for  a  day.  If  there 
is  no  special  need  for  a  uniform  product,  a  yield  of 
65%  can  be  obtained  by  passing  hydrogen  chloride 
into  the  above  mixture  at  120°  C.  until  the  weight 
has  increased  39  g.  (Cf.  J.C.S.,  Oct.)— J.  F.  S. 

p-Monochlorhydrin;  Glycerol .     L.  Smith.     Z. 

physik.    Chem.,  1920,  94,  723—738. 

A  mixtube  of  97  g.  of  glycerol  (95%)  and  150  g.  of 
hydrochloric  acid  is  heated  at  120°  C.  for  5  hre., 
the  mixture  is  distilled  at  15  mm.  pressure,  and  the 
fraction  distilling  at  110°— 150°  C.  collected.  This 
is  pure  chlorhydrin  containing  15%  of  the  /3-isomer. 
The  mixture  is  fractionated  with  a  rod  and  disc 
still-head  under  a  pressure  of  11 — 15  mm.  and  after 
many  repetitions  the  pure  /3-compound  obtained. 
It  has  b.p.  124o°— 125°  C.  at  145  mm.,  sp.  gr. 
1-3375  at  0°,  13207  at  20°  C— J.  F.  S. 

"Cupferron"  ;    Preparation      of     .        D.    R. 

Kasanof.     J.  Ind.  Eng.  Chem.,  1920,  12,  799. 

In  the  preparation  of  "  cupferron  "  (J.,  1911,  1090) 
the  yield  of  the  intermediate  substance,  phenyl- 
hydroxylamine,  depends  greatly  on  the  quality  of 
the  zinc  dust  used  to  reduce  the  nitrobenzene,  but 
consistently  good  yields  may  be  obtained  by  using 
amalgamated  zinc  dust.  The  latter  is  prepared, 
immediately  before  use,  by  stirring  zinc  dust  with 
2%  mercurous  nitrate  solution  containing  a  few  c.c. 
of  nitric  acid;  after  a  few  mins.,  the  solution  is 
decanted  and  the  zinc  dust  washed   with  water. 

— W.  P.  S. 


Acetone;  Estimation  of  ,  in  minute  amounts, 

by  titration.     R.   S.  Hubbard.     J.  Biol.  Chem., 
1920,  43,  43--56. 

The  author  has  modified  Messinger's  process  (J., 
1889,  138)  so  as  to  make  it  applicable  to  the 
analysis  of  very  dilute  acetone  solutions.  A  process 
of  repeated  distillation  is  described  whereby  acetone 
may  be  separated  from  comparatively  large 
amounts  of  alcohol  and  other  substances  which 
interfere  with  the  accuracy  of  the  method. 

—J.   C.  D. 

Acetone  in  expired  air;  Estimation  of .     R.  S. 

Hubbard.     J.  Biol.  Chem.,  1920,  43,  57—65. 

The  air  is  passed  through  wash  vessels  containing 
sodium  bisulphite  which  effectively  holds  back  all 
acetone.  Interfering  substances  are  removed  by  a 
distillation  process  (cf.  preceding  abstract),  and  the 
residual  acetone  is  estimated  either  by  the  Scott- 
Wilson  reagent  or  by  titration. — J.  C.  D. 

Copper;  Catalytic  activity  of [on  oxidation  of 

alcohols'}.     I.     W.  G.  Palmer.     Proc.  Roy.  Soc, 
1920,  A,  98,  13—26. 

Electrolytic  copper  has  no  catalytic  effect  on  the 
oxidation  of  ethyl  or  isopropyl  alcohol,  even  when 
the  metal  is  alloyed  with  zinc.  Copper  prepared  by 
the  reduction  of  the  oxide  catalyses  the  reaction 
with  the  formation  of  acetaldehyde  or  acetone. 
(Cf.  J.C.S.,  Oct.)— J.  F.  S. 

Artemisia  glutinosa ;  Essential  oil  of  .     C.  T. 

Bennett.    Perf.  Es'sent.  Oil  Rec,  1920,  11,  286. 

The  essential  oil  of  Artemisia  glutinosa;  produced 
in  Spain,  has  the  following  characteristics:  Odour 
fragrant  and  aromatic,  recalling  that  of  a  mixture 
of  sage,  rosemary,  and  spike  lavender,  the  odour  of 
borneol  predominating;  sp.  gr.,  0'937;  rotation, 
+  24°;  n2\  1-4780;  total  alcohols  as  borneol,  17'5%  ; 
esters  as  bornyl  acetate,  6'3%  ;  phenols,  8%  ;  alde- 
hydes and  ketones,  18%  ;  distillation,  52%  between 
175°  and  200°  C.  The  phenol  is  probably  methyl- 
chavicol.  The  presence  of  thujone  could  not  be 
established,  but  a  small  quantity  of  a  fragrant  alde- 
hyde was  isolated. — G.  F.  M. 

Recovery  of  alcohol  etc.     Mariller.     See  XVIII. 

Patents. 

Esters;  Continuous  process  for  the  manufacture  of 

.     U.S.    Industrial    Alcohol   Co.,    Assees.    of 

A.  A.  Backhaus.  E.P.  130,968,  23.6.19.  Conv., 
7.8.18. 
SuLPHTjKic  acid  (033  pt.  by  weight  of  62 — 95%), 
vinegar  (10  pts.  of  8%  acetic  acid),  and  methyl 
alcohol  (0'8  pt.  of  95%)  are  fed  continuously  into  a 
column  still  at  points  situated  respectively  at  the 
top,  near  the  top,  and  near  the  bottom  of  the  still, 
which  is  heated  at  the  lower  end  by  a  steam  coil. 
Dilute  sulphuric  acid  passes  out  at  the  bottom  of 
the  still,  and  a  mixture  of  methyl  alcohol  and 
methyl  acetate  vapour  passes  out  at  the  top  into  a 
dephlegmator,  which  returns  a  portion  of  the 
alcohol  to  the  top  of  the  still.  The  remaining 
vapour  passes  into  the  middle  of  another  similar 
column  still ;  methyl  alcohol  flows  out  at  the  bottom 
and  is  led  back  into  the  first  still  at  a  point  opposite 
the  main  methyl  alcohol  supply,  and  methyl  acetate 
vapour  passes  out  at  the  top  into  a  dephlegmator, 
which  removes  the  remaining  methyl  alcohol  and 
returns  it.  to  the  top  of  the  still,  and  thence  into 
a  condenser.  If  glacial  acetic  acid  is  used  instead 
of  the  dilute  acid,  the  ingredients  are  mixed 
together  and  led  into  the  first  still  through  a 
common  delivery  pipe.  Other  acids  and  alcohols, 
e.a.,  formic  acid  and  ethyl  alcohol,  may  be  em- 
ployed.— L.  A.  C. 
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Alkaloids ;  Isolation  of  .     Chem.    Fabr.  vorm. 

I.  I'.  134,197.  16  -  1:'     i  .     in. is. 

Addn.  to  135,396  (J.,  L99 
Thk  i  ribed  in  the  chief  patent  ami  I    1' 

131,283  (J.,  1920,   126  a)  for  the  extraction  ol 

\   1»-  employed  for  tin1  extrao- 

:  other  alkaloids  (pilocarpine,  aconitine,  ami 

yohimbine)  from  alkaloidal  v.  atter,  and 

raction  of  alkaloids  fro 

■  >r  other    i 

preparations,     in    which  ;etable    cellular 

matti"  powdered  leaf  which  has  previously 

with  alcohol  ami  benaene  i-.  r 
with  tin-  mat.  rial  before  treatment.-    I..  .\.  C. 

Process  for  makina .     I      M 

Dupont   ami   6.    A.    llnnko.        fJ.S.P.    1,349,947, 

17  -  80      Apt.!  .   18.8.19. 

nf  sodium   oxalate   in   solution  and   sus- 
p  n,  milk  of  lime,  and  carbon  n  is  sub- 

I   to  heat  and  pressure. — W.  J.  W. 

Caffeine;    Manufacture    of  .         R.    L.    Datta. 

i  I.     Appl..  17.10.19. 
Is    [lie    production   of   caffeine    from    tea    extract, 
a   portion    of   the    tannin   and   albumin    is   precipi- 
tated by  addition  of  milk  of  lime,  and  the  rem 
i-    pn    ipitatcd    bj    means   of   basic  or   normal    load 

acetate.-    1     A.  C. 

Propylene  ami  its  homoloyucs;  Preparation  of . 

Chem.  Fabr.  Buckau.    G.P.  294.791.  6.12.12. 

A  mixtcre  of  acetylene  and  methane  and  /or  their 
homologuee  is  passed  under  high  pressure  over  n 
suitable  porous  nun-metallic  contact  substance  at 
(  Suitable  catalysts  are  titanic  or 
silicic  acid  and  their  salts,  molybdic  acid,  tungstic 
acid,  thoria,  zirconia,  etc.  Examples  are  given  of 
the  preparation  of  propylene  from  acetylene  and 
ue,  ethylethylene  from  acetylene  and  ethane, 
and  dimethvbthvlene  from  allvlene  and  methane. 

— G.  F.  M. 

Calamus  root ;  F.j-traction  of  useful  substances  from 

.     A.   Deppe  Sohne,  and  0.  Zeitschel.     G.P. 

307,623.  5.8.17. 
Dried  and  pondered  calamus  root  is  extracted  with 
an  organic  solvent,  and  the  essential  oil  separated 
from  the  fats  in  this  extract  by  distillation.  The 
residue  containing  starch  and  protein  is  sacchari- 
fied and  fermented  for  production  of  alcohol.  About 
30%  of  essential  oil  and  5%  of  fatty  oil  are  obtained. 

— W.  J.  w. 

Hudrnstininc ;  Preparation  of  derivatives  of  . 

K.  \V.  Rosenmund.    G.P.  320,480,  6.12.13. 

Methvi.enj •DiiixYi'iiEvvi.isopRopvi.AMiNE  is  treated 
with  formaldehyde,  or  a  substance  yielding  formal- 
dehyde, and  a  catalyst,  and  the  resulting  condensa- 
tion product  is  oxidised ;  or  the  condensation  pro- 
duet  is  isomcrised  by  moans  of  a  catalyst,  alkylated, 
and  the  product  oxidised.  Iodine  is  u^cd  as  the 
oxidising  agent.  For  the  preparation  of  3-methyl- 
6.7-methvlenedioxvtetrahvdroisoquinoline  (m.p.  86° 
—67°  O.)  the  product  obtained  from  tho  calculated 

•v  of  methvlenedioxvphenvlisopropylarnino 
and   formaldehyde  u  t   1  fin0  C.   with   '2">  ' 

hydrochloric  acid.  The  base  gives  with  methyl- 
iodide  8-methyldihydrohydrastinine  hydriodide, 
m.p.  2to°  C.  The  corresponding  hydrochloride, 
m.p.  330°  C,  is  obtained  directly  by  heating  the 
hydrochloride  of  the  isopropylamine  derivatii  ■ 
2  pts.  of  formal!  lutinn  for  3  hr 

185°   0.      0  tion    with    alcoholic  solution   of 

in  presence  of  potassium  acetate,  3-methyl- 
dihvdrohyarastinine     gives     3-methylh;  li.it inine 

dide,  m.p.  207°  C.  The  free  base  melts  at 
103°—  I'M'  ('.  These  products  are  less  poisonous 
than  hvdrastinine. — G.  J".   M. 


nnml.i    for   "  avitamiwi-  I       parotion    of 

.     R,  Bosshard  and  F.  11.  fn.    G.P.  320 

L9.8.16. 
Protein  substances  rich  in  vitamines,  particularly 
yeast  or  rice  bran,  are  treated  with  dilute  mineral 
acids  ai  80°  C.  until  th«>  biuret  reaction  gi 
negative  result.  The  product  is  filtered,  freed  from 
mineral  acid,  and  then  evaporated  to  dryness  ;it 
the  lowesl  possible  temperature,  eithei  without 
further  treatment,  or  after  the  conversion  of  the 

araino-acids  i enl   into  their  calcium  or  sodium 

ligh  a  temperature  or  acid 
the    vil amines    are    by    this    means 
!,i  um  ban-,  d  into  solution.-   Q .  F.  M. 

i  thyltrihydroxyarsenomenthol:Pre- 

partition  of .   A.  Mauorsberger.  G.P.  320,797, 

11'. 9. 15. 
MiNTiioua  i  Tii.ii  si  i  riiruti     acid    ester,    a   brown, 
oily  liquid,  is  condensed  with  monomethyldisodium 

ie,  or  sodium  benzenedisulphonate  is  treated 
with  sodium  ethoxide,  sodium  arsenate-  is  added  to 
roduct,  and  the  resulting  compound  is  treated 
with  mentbolsulphnrio  acid  methyl  ester.  Tho 
final  product  is  a  glutinous  mass  which  solidifies  at 
about  22°  C,  and  has  b.p.  154°  C.  (decomp.). 

— Li.  A.   C. 

lenous  compounds  from   the  Corpus  luteum; 

oration   of  .     L.  Scitz  and  IT.  Wintz, 

G.P.  320,857,  19.7.14. 
The  freshly-peeled  Corpora  lutea,  reduced  to  6mall 
are  subjected  to  successive  extractions  with 
alcohol  and  acetone  on  the  one  band,  and  ether 
and  chloroform  on  the  other.  The  evaporated 
ie  extract  is  mixed  with  the  alcoholic  extract 
and  the  mixture  united  with  chloroform  ex- 
tract, if  necessary  with  tho  addition  of  a  further 
quantity  of  chloroform.  Finally  the  two  layers, 
which  are  formed,  are  separated  and  evaporated  to 
dryness.  Two  substances  having  antagonistic 
acfions  are  obtained:  the  one,  which  is  a  lipoid, 
soluble  in  chloroform  and  containing  612%  C, 
12-5%  H,  433%  N,  2"29%  S.  2'83%  P,  and 
16"85%  O,  stops  menstruation,  whilst  the  other,  a 
water-soluble  lecithalbumin,  promotes  menstrua- 
tion.—G.  F    M. 

Aldehydes  and  ketones;  Preparation  of  .     C. 

Harries.  G.P.  321,567,  13.6.18. 
Rf.dvction  of  ozonides  by  means  of  potassium  ferro- 
cyanide,  with  or  without  the  addition  of  an  acid, 
yield-  aldehydes  and  ketones  with  little  or  no  resin 
formation.  A  95%  yield  of  vanillin  is  obtained  by 
reducing  isoeugenolozonide  in  acetic  acid,  and 
nonyl  aldehyde  is  formed  from  n-oleic  acid  ozonide. 
The  ozonides  from  tar-oil.  Hallenser  gas-oil.  or  un- 
saturated oils  which  have  been  prepared  by  chlorin- 
ating crude  paraffin  oils  and  splitting  off  hydrogen 
chloride  form  aldehydes  and  ketones  and  only  a 
small  percentage  of  acids. — L.  A.  C. 

Cholic  acid;  Method  of  obtaining  from  bile. 

H.  Wieland.  G.P.  321,699,  10.8.16. 
BlLE  is  saponified  by  boiling  with  sodium  hydroxide 
for  12  brs.,  with  removal  by  evaporation  of  about 
J  of  the  water,  and  the  solution  when  cold  is  slowly- 
acidified  while  being  vigorously  agitated  with 
petroleum  ether  to  dissolve  fatty  acids.  The 
crystalline  crude  cholic  acid  when  boiled  with  ether 
vields  about  60 ".'  of  almost  pure  cholic  acid. 

— L.  A.  C. 

Mercury  compounds  of  hydroxybenzenesulpho- 
carboscylic  acids  and  their  homologues;  Prepara- 
tion  of  which   form   colloidal   solutions    in 

water.  Baccharin-Fabr.  A.-G.  verm.  Fahlberg, 
List  und  Co.    G.P.  321,700,  8.12.18. 

TnE    desired    compounds    are    formed    by    mixing 
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aqueous  solutions  of  a  hydroxybenzenesulpho- 
carboxylic  acid  or  a  homologue  and  a  mercury  salt, 
or  by  acting  upon  1  mol.  of  a  benzenesulpho- 
carboxylic  acid  with  less  than  li  mols.  of  mercury 
oxide  in  the  presence  of  water,  and  heating  the 
mixtures  or  allowing  them  to  stand  for  some  time. 
Alternatively,  a  mercury  compound  of  a  hydroxy- 
benzenesulphocarboxylic  acid  slightly  soluble  or 
insoluble  in  water  is  heated  with  an  acid,  or 
compounds  or  mixtures  of  mercury  and  salicylic 
acid,  or  its  homologues,  are  treated  with  sulphuric 
acid  and  subsequently  heated  or  allowed  tp  stand 
for  some  time  in  the  presence  of  a  dilute  acid. 
Mercury  sulphosalicylate  (prepared  from  5-sulpho- 
2-hydroxybenzene-l-sulphonic  acid)  and  mercury 
sulpho-m-cresotic  acid  are  white  crystalline  com- 
pounds insoluble  in  organic  solvents  but  soluble  in 
water  forming  viscous  colloidal  solutions. — L.  A.  C. 

Solvent.     G.P.  320,807.     See  XIII. 


XXI. -PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

[Photographic]  tone  reproduction ;  Theory  of 

with  a  graphic  method  for  the  solution  of 
problems.  L.  A.  Jones.  Communication  No.  88 
from  Eastman  Kodak  Research  Lab.  J.  Franklin 
Inst.,  1920,  190,  39—90. 

The  relationship  between  the  appearance  of  a 
photographic  print  and  that  of  the  object  repre- 
sented by  it  is  dependent  not  only  on  the  qualities 
(characteristic  curves)  of  the  negative  and  positive 
materials  used  in  making  the  reproduction,  but 
also  upon  the  conditions  of  observation,  the  chief 
factor  in  this  respect  being  the  variation  of  the 
sensitiveness  of  the  eye  to  brightness  variation  with 
varying  degrees  of  illumination.  The  various 
factors  are  considered  in  detail,  a  new  system  of 
terminology  and  symbols  being  used,  and  a  graphic 
method  of  combining  curves  given  for  investigation 
of  various  relationships  when  certain  of  the  factors 
are  known. — B.  V.  S. 

Patents. 
[Photographic"]    colour-filter   negative   and   process 
of  preparing  the  same.    J.  A.  H.  Hatt.    TJ.S.P. 
1,349,956,  17.8.20.     Appl.,  28.12.18. 

A  first  negative  is  prepared  by  exposure  through 
a  suitable  colour-filter  and  a  second  negative  by 
exposure  through  a  different  colour-filter  and 
through  the  first  negative  in  contact  with  the 
sensitive  surface  and  in  registration  with  the 
image  of  the  picture.  The  second  negative  is  used 
for  the  preparation  of  the  printing  plate. — B.  V.  S. 

Celluloid   products    [photographic   films];    Process 

for  treating  [recovering  silver  from] .    P.  W. 

Horton.  U.S.P.  1,350,157,  17.8.20.  Appl.,  13.1.20. 

For  the  recovery  of  silver  from  photographic  films 
they  are  treated  with  a  solution  of  caustic  alkali 
and  the  metal  precipitated  from  the  resulting 
solution.— B.  V.  S. 

Photographic  films;  Process  of  making .    E.  M. 

Flaherty,  Assr.  to  E.  I.  du  Pont  de  Nemours 
and  Co.  U.S.P.  1.350.274,17.8.20.  Appl..  5.12.18. 

A  solution  of  nitrocellulose  and  camphor  in  butyl 
acetate  and  a  diluent  is  fed  on  to  a  revolving  drum 
on  which  it  is  partly  dried,  and  the  resulting  film 
then  stripped  off,  dried,  and  reeled  in  a  continuous 
operation. — B.  V.  S. 

Fcrroprussiate    paper;    Manufacture    of    .     E. 

Bertsch.    G.P.  320,981,  6.7.18. 

About  10 — 20%  of  an  alkali  oxalate  is  added  to 
alkali  ferric  oxalate  solution  before  treatment  with 
ferricyanide.  The  yellow  product  remains  un- 
changed  in   the   dark,    and   on   exposure   to    light 


changes  to  emerald  green,  greenish-blue,  bright 
blue-green,  yellow,  grey,  and  finally  bright 
yellowish-grey.  The  treated  paper  has  an  intense 
blue  colour  after  washing  and  drying,  the  lines 
being  white. — W.  J.  W. 

Photographic  developing  process.    G.  W.  A.  Sosna 
and  J.  E.  Biedebach.     E.P.  11,036,  29.7.15. 

XXII.-EXPL0S1VES  ;  MATCHES. 

Nitro   explosives ;  Modern   high  .     C.   F.   van 

Duin  and  B.   C.  R.  van  Lennep.       Rec.    Trav. 
Chem.,  1920,  39,  145—177. 

Nitro  compounds  of  different  types,  capable  of 
being  used  as  explosives,  were  examined  with 
respect  to  their  stability,  temperature  of  explo- 
sion, and  sensitiveness  to  shock,  an  endeavour  being 
made  to  determine  the  influence  of  constitution  on 
these  properties.  In  general  the  2.3.4.6-tetranitro 
derivatives  decomposed  rapidly  either  at  high  tem- 
peratures or  at  the  ordinary  temperature,  this 
being  due  probably  to  the  splitting  off  of  the  nitro 
group  in  position  3.  A  comparison  of  tetranitr- 
aniline  and  tetranitrophenylmethylnitramine,  the 
latter  being  less  stable,  indicates  that  the  substance 
containing  the  most  active  nitro  group  is  the  least 
stable.  The  instability  of  substances  with  mobile 
nitro  groups  is  due  to  these  mobile  groups,  as  is 
shown  by  the  fact  that  dipicrylamine  is  stable, 
whilst  2.4.6.2'.3'.4'-hexanitrodiphenylamine  is  not; 
a  methylnitramine  group  also  exerts  an  unfavour- 
able influence  on  the  stability  of  a  compound,  but 
less  than  the  mobile  nitro  group.  The  introduction 
of  a  fourth  nitro  group  or  of  a  methylnitramino 
group  considerably  increases  the  sensitiveness  of  a 
compound  to  mechanical  shock,  whilst  the  intro- 
duction of  an  amino  group  lowers  it.  Etherification 
of  a  phenol  diminishes  its  sensitiveness.  In  deter- 
mining the  explosion  temperature  it  is  advisable  to 
take  two  readings,  one  where  the  temperature  is 
raised  from  100°  C.  by  20°  per  minute  and  the  other 
where  it  is  only  raised  5°  per  minute.  There  is 
apparently  no  definite  relationship  between  the 
stability  of  an  explosive  and  the  explosion  tem- 
perature. Where  a  substance  decomposes  at  its 
melting-point,  this  temperature  and  its  explosion 
temperature  are  generally  almost  identical.  For 
testing  explosives  for  their  sensitiveness  to  shork 
the  authors  consider  that  Kast's  method  (this  J  , 
1909,  47)  is  quite  satisfactory. — W.  G. 

Patents. 
Propellant     explosive.       O.     Silberrad.       U.S.P. 
1,349,983,  17.8.20.     Appl.,  10.9.19. 

A  "  flameless  powder  "  consists  of  nitrocellulose, 
30"7%;  nitroglycerin,  44%;  vaseline,  3"9%  ;  and 
starch,  2P4%—  W.  J.  W. 

Explosives     and     other     materials;     Process     for 

gelatinising    ■ .       A.-G.     Siegener    Dynamit- 

Fabrik.     G.P.  298,420,  14.3.16. 

Warm  nitroglycerin  is  forced  by  compressed  air 
through  a  jet,  and  the  issuing  stream  draws  in 
and  mixes  with  air  and  collodion  wool  which  has 
been  whirled  up  into  dust. — G.  F.  M. 

Nitrocellulose ;  Process  for  safely  drying before 

gelatinisation.  C.  Claessen.  G.P.  298,565,  14.9.16. 

Nitrocellulose  is  mixed,  in  hot  water  under  air 
agitation,  with  not  more  than  6%  of  a  gelatinising 
aromatic  nitro-compound.  It  then  undergoes  a 
preliminary  gelatinisation  by  pressing  it  between 
hot  plates  into  slabs  which  may  be  easily  dried. 

— W.  J.  w. 

Trinitrotoluene    and    other    aromatic    nitrocom- 
pounds; Purification  of .     Sprengstoff  A.-G. 

Carbomt.     G.P.  299,015,  31.10.13. 

The    nitro-compounds    may    be    purified    by    re- 
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crystallisation  from  trirhloroothylene  or  tctrn- 
otuDToethane.  Trinitrotoluene  is  soluble  in  |  pts. 
hi  the  former.-  W.  J.  W. 

Trinitrotoluene ;  Manufacture  of .    II.  Pollitzer 

and  V.  Jelocnik.    Q  P.  aOO.ool,  19.3.1:.. 

1'mit  nt'  the  mate  acids  derived  from  the  manu> 
facture  of  trinitrotoluene  is  revivified  with  nitric 
acid,  ami  then  u»ed  for  converting  mononitro- 
tolueni"  into  dinitrotoluene,  part  of  1 1 1 « •  waste  acid 
resulting  from  this  operation  being  utilised  For  the 
manufacture  of  mononitrotoluene.  The  remainder 
of  the  waste  acids  from  both  trinitro-  and  dinitro- 
manufacture  is  utilised  for  nitration  of 
toluene,  being  thus  freed  from  nitric  acid  and 
dissolved  nitro-compounda,  and  the  sulphurii 
In  the  waste  acid  from  the  toluene  nitration,  after 
purification  and  concentration,  is  available  tor  use 
m  the  mixed  acid  lor  conversion  of  dinitrot 
into  trinitrotohtene. — W.  J.  W. 

Explosive.  A.  Wilhelmi.  G.P.  300,040,  14.3.15. 
OoTO  kBOlfl  products,  alone  or  mixed  with  nitrogen 
compounds,  are  suitable  as  vehicles  for  liquid 
oxygen  or  air  for  use  as  explosives.  The  velocity 
of  detonation  and  brisance  are  greater  than  when 

natural  resins  are  employed. — W.  J.  W. 

I  of  the  heavy   metals;  Preparation  of  . 

0.  Matter.     G.P.  310,090,  26.8.17. 

An  aqueous  solution  of  hydrazoic  acid  or  a  metallic 
a/.ide  is  added  gradually  to  a  solution  of  the  acetate 
of  a  heavy  metal.  The  corresponding  aside  slowly 
I  r\-tallises  out  in  fine  regular  crystals,  which  can 
easily  be  manipulated  and  will  bear  pressuri  -  up 
to  15,000  k:;.   p.r  SO.  cm.  without  exploding. 

— G.  F.  M. 

Picric  acid;   Manufacture   of  .      L.   G.   Badier 

and  L.  B.  Hollidav,  Assrs.  to  L.  B.  Hollidav  and 
Co.,  Ltd.  U.S.P.  1,349,802,  17.8.20.  Xppl., 
30.12.1:'. 

See  E.P.  9962  of  1915;  J.,  1919,  305a. 

■  ',1  Evaporator  [for  concentrating 

solutions    of    ].      J.    N.    Brooke.      U.S.P. 

1,348,810,  17.8.30.     Appl.,  1.7.18. 

S       E.P.  120,951  of  1917;  J.,  1919,  92a. 


XXIII.  -  ANALYSIS. 

ThermoeoupU  for  hue  temperature   work;  Needle 

t'H" .     (i.   F.  Taylor.     J.  Ind.  Eng.  Chem., 

1920,  12,  797—798. 

A  mituod  of  making  this  kind  of  thermocouple  is 
described.        Silk-insulated     copper      and  con- 

n  wires  are  used:  as  many  lengths  (about 
1  m. i  of  each  as  there  are  to  be  junctions  (e.g., 
1  in  ">0,  or  more)  are  cut,  gathered  together,  and 
each  end  of  the  bundle  is  slipped  through  B  hard 
glass  tube,  the  ends  of  the  wires  are  dipped  in 
■•  liakelite."  the  insulation  Iii  i  r  ti  ■ 'l  away  for  a  length 
of  1  cm.,  the  ends  are  twisted  together  in  pairs  and 
soldered.  Each  junction  is  then  insulated  by  fusing 
ry  ^inall  glass  tube,  and  a  tube  of  <  oppi  r 
foil,   5  mm.   in   length,   is   drawn  over  the  bundle 

above  the  juncti  01 ad  extends  within 

the  glass   tube.     The  other   end  of   the   couple   is 

in  the  same  way.  A  ten-junction  thermo- 
couple  of    No.    36    B.    and   S.   gauge   wire   is   onlv 

i.  in  diameter;  it  has  a  value  of  0002169°  C. 
per  microvolt  over  a  range  of  0°  to  -2°  with  a  lag 
'76  sec.— W.  P.  S. 

Specific   gravities;   Determination   of  by   the 

ler.    W.  Block.    Z.  angew.  Chem.,  1920, 
53.  198—200. 

The  author  discusses  the  determination  of  sp.  gr. 


by  means  of  the  pyosMWietsjr  and  indicates  the 
precautions  to  be  observed  as  regards  temperature, 

weighing,  influence  of  atmospheric  pressure,  i  to. 

w    p.  s. 

Npi  i  i/ir  i/r.Miri/;  The  mseosimstsr  cm  n  means  of 

determining  .     J.  Holker.     J.  Path.   Bait., 

1990,  23,  iar>— 187. 

li\    combining  the   formulas  ol   Ostwald-Poiseuille 

and  ot  Scarpa  (.).,  1911,  ~>1>.  in  which  the  specific 

gravity   ol    the    liquid    does,    ami   dues   not,   occur, 

respectively,    it    is    possible   to   find   the   specific 

ity  by  the  riscosimeter.    Tho  results  were  in 

satisfactory  agreement,  and  2  e.e.  or  less  of  liquid 
is  sufficient. — J.   I!.   P, 

Vi$CO»\tie$;    Method    of    determining    several    

simultaneously.      J.    Holker.      J.    Path.    Bact., 
1930,  23,  177     l-i. 

Tin:  method  of  Scarpa  (<•/.  preceding  abstract)  has 
I u  modified,  and  a  method  devised  for  deter- 
mining several  viscosities  simultaneously.  Tho 
method  depends  on  the  measurement  of  two  times, 
r,  and  r,,  tho  former  occupied  in  drawing  up 
through  a  vertical  capillary  sufficient  liquid  to  fill 
a  bulb  at.  the  top  of  this  tube,  and  the  latter  taken 
by  the  liquid  in  Mowing  out  of  the  bulb  under  its 
own  weight.  Under  constant  conditions,  the 
viscosity  is  then  proportional  to  t,t1Ht,  +  t,). 

—J.  R.  P. 

Calorimeter ;  Electrical  adiabatic .     E.  Cohen 

and  A.  L.  T.  Moosveld.  Z.  physik.  Chem.,  1920, 
95,  305—327. 
An  adiabatic  calorimeter  is  described  on  the 
principle  of  that  used  by  Richards,  the  main 
difference  consisting  in  heating  the  liquid  in  the 
surrounding  jacket  T>y  an  electric  current  instead 
of  by  the  neutralisation  of  sodium  hydroxide  by 
acid.— J.  F.  S. 

Boiling      point     determinations     under     reduced 

pressure:  Little  noted  sources  of  error  in  . 

C.  von  Rechenberg  and  E.  Brauer.  Z.  physik. 
Chem.,  1920,  95,  184—214. 
Bollino  point  determinations  under  reduced 
pressure  are  best  carried  out  by  tho  dynamic 
method.  The  following  conditions  should  be 
observed:  the  boiling  ilask  may  be  of  glass  or 
metal;  in  the  latter  case  a  flattened  bottom  is 
preferable,  whilst  in  tho  case  of  glass  a  second  neck 
carrying  a  capillary  tube  is  advantageous.  The 
necK  of  tho  ilask  should  be  surrounded  with  a 
vapour  mantle;  the  boiling  tube  should  be  at  least 
20  mm.  wide,  the  neck  and  condenser  tubes  15  mm. 
wide.  The  thermometer  bulb  should  be  placed  at 
least  50  mm.  above  the  level  of  the  boiling  liquid, 
and  the  whole  of  the  mercury  thread  should  be 
in  the  vapour.  Pressure  measurements  should  be 
made  on  the  boiling  tube.  The  manometer  should 
have  a  tube  15  mm.  wide  and  be  vertical.  Pressures 
below  5  mm.  should  not  be  measured  in  .this  way, 
and  the  velocity  of  distillation  should  never  be 
greater  than  one  drop  per  second.  Temperature 
and  pressure  measurements  should  not  be  made 
unti'  10  c.c.  has  distilled  over.     (Cf.  J.C.S..  Oct.) 

—J.  F.  S. 

Alundum  fettering  crucibles;  Use  of  .     D.  T. 

Englis.  J.  Ind.  Eng.  Chem.,  1920,  12,  799—800. 
After  a  precipitate  in  an  alundum  crucible  has 
been  wa  ompletely  as  possible  in  the  usual 

wav,  it  sometimes  happens  that  soluble  salts  aro 
retained  by  the  upper  portion  of  the  crucible;  these 
may  be  removed  by  placing  the  crucible  in  a  suit- 
able support  in  an  ordinary  funnel,  pressing  a 
mil  rubber  stopper  over  the  top  of  the 
crucible,  applying  suction,  and  pouring  water  into 
the  funnel.— W.  P.  S. 
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Membrane   filters;    Chemical   analysis   with   . 

L     Moser    and    Kittl.      Chem.-Zeit.,    1920,    44, 

637—638. 
Although  membrane  filters  are  very  useful  for  the 
separation  of  colloidal  precipitates  from  liquids, 
their  application  to  quantitative  analysis,  as 
recommended  by  Zsigmondy  and  Jander  (J.,  1919, 
928a)  is  limited.  The  precipitate  penetrates  the 
surface  of  the  membrane  to  a  slight  extent  so  that 
the  whole  of  the  precipitate  cannot  be  removed  for 
weighing,  and  it  is  not  practicable  to  ignite  the 
precipitate  and  membrane  filter  together. 

— W.  P.  S. 

Litmus    paper;    Preparation    of    red    .      W. 

Fresenius    and    L.    Griinhut.      Z.    anal.    Chem., 

1920,  59,  233—234. 
One  hundred  g.  of  powdered  litmus  is  boiled  for 
15  mins.  with  500  c.c.  of  94%  alcohol,  the  mixture 
filtered,  the  insoluble  portion  dried  at  100°  C, 
and  then  ground  with  500  c.c.  of  cold  water;  this 
mixture  is  stirred  occasionally  during  24  hrs., 
filtered,  and  a  portion  of  the  filtrate  is  set  aside 
whilst  the  main  portion  is  treated  with  dilute 
sulphuric  acid  (sp.  gr.  Ill)  until  the  colour  changes 
to  red.  The  solution  is  boiled  for  15  mins., 
evaporated  water  being  replaced,  and,  if  the  colour 
changes  to  blue,  a  trace  more  acid  is  added.  A  strip 
of  paper  is  then  dipped  in  the  solution  and  dried. 
If  too  much  acid  has  been  used  a  quantity  of  the 
reserved  portion  of  the  filtrate  may  be  added. 
When  the  desired  tint  after  drying  has  been 
obtained,  strips  of  paper  are  dipped  in  the  solution 
and  dried  in  an  atmosphere  free  from  acids  and 
ammonia.  Litmus  paper  thus  prepared  should  give 
a  blue  coloration  when  treated  with  a  drop  of  a 
mixture  of  50  c.c.  of  boiling  water  and  1  drop  of 
N/4  alkali  solution.— W.  P.  S. 

Alkalimetric   titrations;   Influence   of  atmospheric 

carbon  dioxide  on  using  phenolphthalein  as 

indicator.  G.  Bruhns.  Z.  Zuckerind.  Czecho- 
slov.,  1920,  44,  331—335. 
When  approximately  N/100  sodium  hydroxide 
solution  is  titrated  with  IV / 100  hydrochloric  acid, 
using  phenolphthalein  as  indicator,  less  of  the  acid 
is  required  than  is  the  case  with  methyl  orange  as 
indicator.  The  difference  may  amount  to  about 
10%  of  the  volume  of  acid  used,  and  is  due  to  the 
absorption  of  carbon  dioxide  from  the  atmosphere 
during  the  titration.  This  influence  of  carbon 
dioxide  is  of  importance  in  the  determination  of 
the  alkalinity  of  sugar  syrups;  it  may  be  dimin- 
ished by  reversing  the  procedure  and  adding  the 
alkali  solution  to  the  acid. — W.  P.  S. 

Water;    Preparation    of    ammonia-free    [for 

analytical  purposes'].  G.  C.  Baker.  J.  Ind.  Eng. 
Chem.,  1920,  12,  798—799. 
Distilled  water  is  passed  downwards  through  a 
layer  of  permutite,  12  in.  deep  and  about  8  in.  in 
diameter;  this  quantity  of  permutite  will  remove 
all  the  free  ammonia  from  100  gals,  of  water,  but 
increases  the  mineral  matter  content.  The  activity 
of  the  permutite  may  be  regenerated  by  treatment 
with  10 %  sodium  chloride  solution  and  washing  as 
usual.— W.  P.  S. 

Copper;  Bapid  determination  of  small  amounts  of 

by  the  iodide  method.     H.  F.  Bradley.     J. 

Ind.  Eng.  Chem.,  1920,  12,  800. 

The  precipitate  of  cupric  sulphide,  containing  not 
more  than  005  g.  of  Cu,  is  washed  until  free  from 
chloride  (complete  removal  of  iron  is  not  necessary), 
moistened  with  a  few  drops  of  zinc  nitrate  solution, 
and  ignited ;  the  residue  of  oxides  is  dissolved  by 
warming  with  1  c.c.  of  dilute  hydrochloric  acid 
(1:2),  the  solution  neutralised  with  5%  potassium 
hydroxide  solution,  acidified  with  acetic  acid, 
treated   with  a  small  quantity  of  phosphate  solu- 


tion to  prevent  interference  by  iron,  25  g.  of 
sodium  iodide  added,  and  the  liberated  iodine 
titrated.— W.  P.  S. 


See  also  pages  (a)  650,  Paraffin  wax  (Freund  and 
Palik) ;  652,  Phenol  (Chapin) ;  655,  Alum  (Harvey), 
Arsenic  (Robinson  and  Winter) ;  658,  Porosity  of 
ceramic  materials  (Bertrand  and  Boulanger) ;  659, 
High-speed  steel  (Slawik) ;  660,  Lead  and  silver 
refinery  slays  (Stahl),  Zinc  (Olivier);  p63,  Oxidised 
fatty  acids  (Stadlinger),  Cottonseed  oil  (Smith); 
665,  Sulphur  in  rubber  (Dekker);  666,  Tannin 
analysis  (Schell);  667,  Acidity  of  soils  (Oden) ;  668, 
Sugars  (Judd),  Saccharimeters  (Browne) ;  669, 
Titration  in  stages  (Liiers),  Wine  (Fresenius  and 
Griinhut),  Volatile  acids  (Hinard) ;  670,  Butter  etc. 
(Ferris),  Tyrosine  (Gortner  and  Holm);  671,  Vita- 
mine  (Eddy  and  Stevenson) ;  673,  Adrenaline 
(Scoville),  Phenolphthalein  (Palkin),  Cinnamic 
acid  (Deniges),  Glutamic  acid  (Skola),  Urea 
(Frenkel) ;  674,  Cupferron  (Kasanof),  Acetone 
(Hubbard). 


Patent  List. 

The  dates  ^iven  in  this  list  are,  in  the  case  of  Applica- 
tions for  Patents,  those  of  application,  and  in  the  case  of 
Complete  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  at  accepted  are  open  to  in- 
spection at  the  Patent  Office  immediately,  and  to  opposi- 
tion within  two  months  of  the  date  ffiven. 


I.— GENERAL;  PLANT;  MACHINERY. 

Applications. 

Baumgartner.  Filtering  media  for  liquids. 
27,123.     Sep.  23.     (Austria,  6.11.15.) 

Biancardi.     26,986.     See  XIX. 

Conder  and  Vivian.  Crushing  machines.  26,623. 
Sep.  17. 

Hargreave.  Apparatus  for  drying,  concentrat- 
ing, and  filming  solids,  liquids,  etc.  26,214. 
Sep.  13. 

Hayhurst.  Filtering  apparatus.    27,258.  Sep.  24. 

Hayhurst.    Liquid  evaporators.    27,259.  Sep.  24. 

Hof  inann.  Apparatus  for  drying  pulverulent  etc. 
substances.     26,657.     Sep.  17. 

Metcalfe.  Continuous  kilns  of  the  tunnel  type. 
26,556.     Sep.  16. 

Noeggerath.     Pumping  or  propelling  semi-solids 
bv  viscosity  pumps.     26,557.     Sep.  16. 
'  Smallwood.    Furnaces.     26,219.    Sep.  13. 

Speight.  Drying-cylinders,  calenders,  etc. 
26,313.     Sep.  14. 

Topf  u.  Sbhne,  and  Wettig.  Drying  apparatus. 
26,941.     Sep.  21. 

Tregoning  and  Vivian.  Grinding  machinery. 
26,397.     Sep.  15. 

Walker.     Pulverising  mills.     26,358.     Sep.  14. 

Complete  Specifications  Accepted. 

8571  (1919).  Anderson.  Furnaces  or  kilns. 
(150,762.)     Sep.  22. 

14.097  (1919).  Merz.  Apparatus  for  evaporating 
liquids  or  recovering  gases  or  vapours  developed 
therefrom.     (150,785.)     Sep.  22. 

14.098  (1919).  Merz.  Extracting  water  from 
materials.     (150,786.)     Sep.  22. 

14,405  (1919).  Thompson  (Union  Espagnote  de 
Fabr.  d'Engrais  de  Prod.  Chim.  et  de  Superphos- 
phates). Centrifugal  pumps,  especially  for  acids 
etc.     (127,831.)     Sep.  22. 

14,888  (1919).  Aube.  Pulverising  apparatus. 
(151,072.)     Sep.  29. 

3333  (1920).    Jewell.    Stills.    (150,940.)    Sep.  22. 

8340  (1920).  Akt.  Myrens  Verksted.  Apparatus 
for  drying  moist  solids.     (140,473.)     Sep.  22. 
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II.-  FUEL;      G  18        MINKK  \I.      <>II.S       WD 

WAXES;    DES1  Rl  <  I  i\  i:    DISTILLA1  [ON  . 

HEATING;    LIGHTING 

Applications. 

ican  Coke  ami  Chemical  Co.      Coke  om-h- 

^.  p.  17.    (I  I  19.) 

dson.     26,276,     S       Will. 
i  is  ami  others.     27,167.     S<  i    Will. 

1 1     .:.;  .     i   .  heavy    hydro  arbon   oils 
teroils.     26,340.     Sep.   I 
II,  ;,      oval    of    water    from    oil.     ■_'. 

24. 

's  for  internal-combustion  engines. 
Sep.  24. 
.    Oosterhuis,     and    N.    V      Philips    Gloie- 
lampenfabr      Removing  gas  residues  and  purifying 
inert    gases    in    electric    vacuum    tubes.       26,9 
Sep.  .  and,  23.9.19.) 

Hntchins      Apparatus  for  destructive  distillation 
of  carbonaceous  tn  i  -<>,  1  43.     Sop.  15. 

I  i      anient  of  coal.     27,162.     Sep.  23. 

Pick  and  Strafford.  Manufacture  of  solid  fuel 
and  distillation  of  tar.     26,50-.     Sep.  16. 

!  <le   Fours  a  Coke.     Treatment 

of   cases   from   gas-producers.        26,451.        Sep.    15. 
11.3.20.) 
Thompson    ((JisM.       Treating    hydrocarbons    for 
explosive  engines.     26,405.     Sep.  15. 

Wallace.  Apparatus  for  distilling  carbonaceous 
materials,     27378.     Bep.  24. 

W  Carbonising    carbonaceous    materials. 

:■>.         Sep.    L't. 

White  (ArrowoodV  Preparing  powdered  fuel  for 
combustion.     27.028.     Sep.  22. 

Wilputte.    Coke-ovens  ets.   26,789,  27,023,  27, 038, 

20  and  22. 
Zwillinger.     Coke-ovens.     26,464.    Sep.  15. 

COMPLETE   SPECIFICATIONS    ACCEPTED. 

14,121  (1919).  I.yinn  and  Rambush.  Generation 
snd  utilisation  of  producer  gas.     (150,787.)   Sep.  22. 

32,709  (1919).  Andre.  Recovery  of  combustible 
material  from  furnace  and  boiler  ashes.  (151,192.) 
Sep.  29. 

III.— TAR   AND   TAR   PRODUCTS. 
Applications. 

\     ck.       Process     for     oxidising     hydrocarbons. 
26,698.     Sep    18. 

Pick  and  Strafford.     26,568.     See  II. 

Complete  Specification  Accepted. 

11,439  (1919).  Dayton  Metal  Products  Co. 
Hydrogenation  of  benzene.     (133,666.)     Sep.  22. 

V.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Applications. 

Donington.     26,542.     See  XVII. 
Dreyfus.     .Manufacture  or  treatment  of  products 
ioik  •  llulose  derivatives.     20,733,     Sep.  18. 

Northern     Paper     Co.       Paper-making. 
».     Sep.  23.     (U.S.,  28.3.19.) 
Roerig.     Manufacture  of  acetylcellulose.     27,158. 
Sep.  23. 

d'  Impression  dos  Vosges  et  de  Normandie. 
Production  of  cotton  goods  to  imitate  wool  or  silk 
with  a  moire  effect.   26,821.   Sep.  20.   (Fr.,  18.9.19.) 

Complete  Specifications  Accepted. 

5596  (1919).  Kirschbraun.  Manufacture  of 
waterproof  paper  or  felted  sheets.  (151,029.) 
Sep.  29. 

14,028  (1919).  Milne.  Stationary  digesters  etc. 
used  in  paper-making  etc.     (150,782.)     Sep.  22. 


19,801'    (l!»l'.»t.       Cla\ton.        Apparatus    used    in 
makin  at  silk.    (160,8890    Sep.  23. 

20,456  (1919).       Johnson.       I  for  retting 

Max.      (151.1  13.)      Sep.    S 

1126  them  Paper  Co.     Paper- 

making.     (1  Bep.  29. 

\  I      BLEACHING      DYEING:    PRINTING; 
I  LNI8HING. 

Applications. 

Brandwood,   Pearoe,  and  Bherwood.     Cop-dyeing 
machines.    27.301 .     Sep 

on.     Sizing    textile    fabrics    etc.     27,197-8. 
Bep.  24. 

Comi'i  .f.tk  BfBOS  ii  \tion  Aotitf.D. 

1  1,23]  (1919).    Calico  Printers'  Assoc.,  and  Rouse. 
Printing  cotton  fabrics.     (151,056.)    Sep.  29. 


VII.      At  IDS.     ALKALIS;    SALTS;    NON- 
METALLIO   ELEMENTS. 

Applications. 

A.-G.  f.  Stickstoffdiinger.  Manufacture  of  nitro- 
calcito  capable  of  being  sprinkled  and  stored. 
26,2(3'.'.     Sep.  i;s.   (Ger.,  L2  9.19.) 

Bacon  (Oldbury  Electro-Chemical  Co.).  Manu- 
facture of  alkali  formates  and  oxalates.  26,661-3. 
Sep.  17. 

Commin.  Apparatus  for  producing  cyanogen 
compounds  or  cyanides.     27,045.     Sep.  22. 

Johnson  (Badischo  Anilin  u.  Soda  Fabr.).  Manu- 
facture of  hydrochloric  acid.     27,122.     Sep.  23. 

Lunden  and  Thorssell.  Production  of  ammonia 
from  cyanides.  26,677-8.  Sep.  19.  (Sweden,  6.10.19.) 

Reed.  ■  Manufacture  of  sulphuric  acid.  26,802. 
Sep.  20. 

Roiboul.     26,357  and  27,183.     See  VIII. 

Soc.  Anon.  l'Azote  Francaia.  Recovery  of  nitrous 
vapours.     27,161.     Sep.  23.     (Switz.,  5.7.20.) 

Complete  Specifications  Accepted. 

15,205  (1919).  British  Thomson-Houston  Co. 
(General  Electric  Co.).  Manufacture  of  nitric  acid. 
(150,836.)     Sep.  22. 

15,561   (1919).     Thorssell   and   Lunden.     Produc- 
(151,098.)     Sep.  29. 
Deuts.  Molybdanwerke.      See  X. 
Burgess  Laboratories.     Manufac- 
ture of  zinc  chloride.     (133,319.).     Sep.  29. 

26,740  (1919).  Brusa,  and  Borelli  &  Co.  Appa- 
ratus for  making  mercuric  oxide  from  mercurous 
nitrate.     (150,917.)     Sep.  22. 

VIH.— GLASS;   CERAMICS. 

Applications. 

Carborundum  Co.  (Linbarger).  Refractory 
articles.     27.316.     Sep.  25. 

Harvey,  and  Harvey  Glass  Furnace  Co.  Furnaces 
for  melting  glass.     26,561.     Sep.  16. 

Loy.  Furnaces  for  burning  ceramic  and  refrac- 
tory products.     27,049.     Sep.  22. 

Hheinberg.  Production  of  reflecting  surfaces  on 
glass  by  means  of  metals  of  the  platinum  group. 
26.523.     Sep.  16. 

Kiddle.     Porcelain.     27,118.     Sep.  23. 

Roiboul.  Fusing  and  casting  silica,  alumina,  etc. 
26,357.     S<  p    1 1.     (Fr.,  L5.6 

Roiboul.  Manufacture  of  lilaments  or  threads  of 
silica,  alumina,  etc.  27,183.  Sep.  24.  (Fr., 
16.6.20.) 

Complete  Specification  Accepted. 
29,759   (1919).     Mount.     Glass-melting  furnaces. 
(151,184.)     Sep.  29. 


tion  of  cyanides. 
21,040  (1919). 
24,129  (1919). 
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IX.— BUILDING    MATERIALS. 

Applications. 

Berrv.  Manufacture  of  artificial  stone,  cement, 
etc.     26,838.     Sep.  20. 

\Ielsom,  and  Meldia  Manufacturing  Co.  Manu- 
facturing jointing  material.     26,377.     Sep.  14. 

X  —METALS ;      METALLURGY,      INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Alexander  (Cobb  Electro  Reduction  Corp.).  Re- 
duction of  ores.     26,234.     Sep.  13. 

Alexander  (Luckenbach  Processes,  Inc.).  Reagent 
for  concentrating  ore  by  flotation.     26,233.   Sep.  13. 

Bacon  and  Kilby.  Reoarburising  molten  steel  in 
open-hearth  furnaces.     26,768.     Sep.  20. 

Boorne.    Tin-oxidising  furnaces.    27,132.    Sep.  23. 

Briolais  and  Correa.  Alloy  for  soldering  alu- 
minium.    27,032.     Sep.  22. 

Griggs.    Open-hearth  furnaces.    27,120.    Sep.  23. 

Lavandeyra.    Aluminium  alloys.    26,508.    Sep.  16. 

Metallhank  u.  Metallurg.  Ges.  Production  of 
alloys.     26,627.     Sep.  17.     (Ger.,  22.12.19.) 

Naismith.  Basic  open-hearth  furnaces.  27,273. 
Sep.  24.     (U.S.,  17.4.16.) 

Thornton  (Hagan  Co.).  Heat  treatment.  26,830. 
Sep.  20. 

Complete  Specifications  Accepted. 

14,267  (1914).  Lance.  Treatment  of  the  ores  of 
certain  metals.     Sep.  29. 

15.213  (1919).  Fish.  Process  of  making  steel. 
(151,092.)     Sep.  29. 

21,040  (1919).  Deuts.  Molybdiinwerke.  Extrac- 
tion of  molybdenum  compounds  from  yellow  lead 
ores.     131.898.)     Sep.  22. 

XL— ELECTRO-CHEMISTRY. 

Application. 

Harris  and  Rose.  Electrolytic  cell.  26,246. 
Sep.  13. 

Complete  Specifications  Accepted. 

13.029  (1919).  Svenska  Ackumulator  Akt.  Jung- 
ner.  Electrodes  for  primary  cells  and  storage 
batteries.     (128,197.)     Sep.  22.' 

14,192  (1919).  Wild  and  Barfield.  Electric 
furnaces.     (150,793.)     Sep.  22. 

14.462-3  (1919).  Pouchain.  Negative  plates  for 
batteries  and  accumulators.     (150,810-1.)     Sep.  22. 

XII.— FATS;  OILS;  WAXES. 

Application. 

Chaviara,  Clayton,  and  Gill.  Production  of  emul- 
sions.    26,844.     Sep.  21. 

Complete  Specification  Accepted. 
14.340    (1919).     Withers    (National   Electro   Pro- 
ducts, Ltd.).       Hydrogenation  of  oils.       (150.802.) 
Sep.  22. 

XIV.— INDIA-RUBBER ;   GUTTA-PERCHA. 

Application. 

Peachey  and  Skipsey.  Vulcanisation  of  rubber 
etc.     27,019.     Sep.  22. 

XV.— LEATHER;    BONE;    HORN;    GLUE. 
Applications. 

Carmichael  and  Ockleston.  Process  of  tannine 

26,757.     Sep.  20.  b 

Klotz  and  Weiss  (Dufaux).  Substitute  for  horn 
26,730.     Sep.  18. 


XVI.— SOULS;   FERTILISERS. 

Complete  Specifications  Accepted. 

10.528  (1918).  Partington  and  Parker.  Fertil- 
isers.    (151,024.)     Sep.  29. 

29,378  (1919).  Saves.  Granulating  calcium 
cvanamide  to  render  it  suitable  for  use  as  a  fertil- 
iser.    (135,847.)     Sep.  29. 

XVIL— SUGARS;    STARCHES;    GUMS. 

Application. 

Denington.  Converting  celjulosic  and  ligneous 
material  into  sugars.     26,542.     Sep.  16. 

XVIII.— FERMENTATION   INDUSTRIES. 

Complete  Specification  Accepted. 
11,673(1919).     Takamine.     Diastatic  composition 
and  process  of  making  same.     (131,579.)     Sep.  22. 

XIX.— FOODS;    WATER    PURIFICATION; 
SANITATION. 

Applications. 

Biancardi.  Filter  and  purification  tank.  26,986. 
Sep.  22. 

Ellison.  Manufacture  of  disinfectant  etc.  26,972. 
Sep.  22. 

Magrath.  Softening,  sterilising,  etc.,  water. 
26,223.     Sep.  13. 

Thomson.  Extraction  of  proteids  from  whey. 
26.239.     Sep.  13. 

Thomson.  Preparation  of  proteid  substance 
from  natural  solid  proteids.     26,240.     Sep.  13. 

XX.— ORGANIC  PRODUCTS;  MEDICINAL 

SUBSTANCES;    ESSENTIAL    OILS. 

Applications. 

Imray  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  soluble  derivatives  of  camphoric  acid.  26,924. 
Sep.  21. 

John.  Manufacture  of  condensation  products  of 
formaldehyde  and  carbamide  or  carbamide  deriva- 
tives.    26,381.     Sep.  14.     (Austria,  6.3.18.) 

Complete  Specifications  Accepted. 

15.034  (1919).  Soller.  Hotz,  and  British  Cellules 
and  Chemical  Manuf.  Co.  Production  of  acetalde 
hyde.     (151,086.)     Sep.  29. 

15.376  (1919).  Commercial  Research  Co.  Manu- 
facture of  chlorhydrins,  bromhydrins,  or  olefinic 
hydrocarbons.     (128,578.)     Sep.  29. 

XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

Amiot.  Photographic  sensitisers.  26,365.  Sep.  14. 
(Fr.,  15.9.19.) 

Rheinberg.  Light-sensitive  collodion  coating 
mixtures  and  films.     26,522.     Sep.  16. 

Shepherd.  Photographic  processes.  26,335. 
Sep.  14. 

Complete  Specification  Accepted. 

14,631   (1919).       Greene  and  O'Malley.       Colo 
photography.     (150,819.)     Sep.  22. 

XXIII.— ANALYSIS. 

Applications. 

Davidson.     Gas  calorimeters.     26,276.     Sep.  13. 

Davis,  Hollings,  and  South  Metropolitan  Gas  Co. 
Apparatus  for  determining  calorific  values  of  coal 
gas  etc.     27,157.     Sep.  23. 
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I.-GENERAL;  PLANT;  MACHINERY. 

Evaporator  design:  Stwhes  in  .     ///.     \V.  L. 

i  i  tad   P.   W.  Bhepai  I.     <  hetn.  and 
Km-..  L920,  M,  890-   8  0.     (8*  .'..  1916,  64?  h.) 
•fm.  hydrostatic  bead  on  heal  transmission 

is  doalt  with,  and  the  following  conclusions  are 
arrived  at:-~-When  treating  water  or  other  non- 
■  u  s  liquids,  heal  transmission 
■. iiiiiim  when  the  tubes  arc  from  one- 
third  to  one-half  submerged:  the  shape  of  the 
bottom  of  the  evaporator  and  heme  the  quarrtit] 
liquid  belov  the  bottom  tube-plate  compared  with 
that  above  inflnencea  the  remit,  the  greater  the 
amount  of  thi^  t>ottom  liquid  the  less  being  the  m- 
fraence  of  variation  of  hydrostatic  head      As  the 

liquor  head  increases  above  the  top  tube-plate,   the 

heat  transmission  faJla  o(f  siring  a  straight  line. 
The^e  changes  are  only  partly  due  So  the  variation 
of  hydrostatic  head,  as  variations  in  the  velocity  ot 
circulation  have  considerable  influence  on  the 
result— W.  EL  C. 

■l-virtiui  in  thr  thrihiettl  intlvstni.     I).  Brownlie. 

(  Ik-iu.    Trade   J.,    1930,    67,    247— 350,    all— 314, 

3U— 347. 
SlTSictr.  tables  are  given  showing  the  results  of  testa 
made  of  the  boiler  plants  of  00  works  engaged  in 
various  branches)  Of  the  chemical  industry,  together 
with  a  description  ot  the  methods  used  and  a  dis- 
cussion of  the  results  obtained.  The  average  effi- 
ciency was  found  to  be  only  58%,  and  the  poor 
resrults  are  attributed  to  the  following  causes:  — 
Hoilcr  grat.s  are  often  too  long,  and  too  little  fuel 
is  hurned  per  sq.  ft.  of  grate  area;  the  coal  is  fre- 
quently not  tMted,  nor  is  a  continuous  record  of 
the  evaporation  obtained  always  kept  ;  impure  f. ■ « -. I 
water  is  not  always  treated,  and  often  too  little 
advantage  is  taken  of  the  ccononiisers  even  w  I 
they  are  installed.  The  measurement  of  the  feed 
water  and  of  the  steam  produced,  the  weighing  and 
analysis  of  tbe  fuel,  and  the  installation  of  some 
torni  of  continuous  CO,  recorder  are  the  mpni.s 
indicated,  together  with  a  careful  and  regular  con- 
sideration of  the  figures  so  obtained,  by  which  an 
improvement  may  be  effected. — W.  H.  C. 

I'lfru-filtratiun  on  an  industrial  tCalt.    V, .  SchTBttt. 
Chem.-Zett.,  1920,  44,  657—658,  669—  671. 

A  type  of  filter  for  the  filtration  of  fine  or  colloidal 
suspensions  is  described,  consisting  of  a  pctio: . 
metal  cylinder  surrounded  by  numerous  rings  of 
fine  wire  gauze,  which  can  bo  pressed  together  by 
means  of  a  screw  so  that  the  size  of  the  filter  pores 
i  an    be   I  .    during  tbe  filtration.      A   screw 

con.  :  hiii    the    cylinder    forces    the    liquid 

through  the  filter,  the  actual  filtering  in.  dium  being 
a  uniform  layer  of  the  deposit  from  the  liquid  itself. 
A  medium  suitable  for  colloidal  filtration  is  formed 
by  passing  fibrous  or  pulverulent  material  through 
the  filler.  Instead  of  wire  gauze,  thin  perforated 
metal  rings  may  bo  used  ;  or  the  spaces  between 
the  wire  gauze  rings  may   lie  packed   with  ash. 

:     ris,  etc.,  to  form  a  compact! 
outer  cylinder.     Filtration  is  preferably  effected  at 
a  pressure  of   in  atmospheres,      fn   another  modi- 
fication cylindrical  cor-  pped  «  ith  wire  in 
.  the  liquid  then  passing  through  tbe 
between  thi                 .  which  for  certain  pur- 
poses may  be  covered  with  yarn,  asbestos,  cellulose, 
Those   filtering  BUrfaces   behave   like  osmotic 
membranes,     with     the     additional     advantage    of 
pgth.      For   the  filtration   of  large    volumes   of 
liquid    tbey   may   be   arranged    vertically    or   hori- 
aoatatiy  in  groups,  or  they  nrfty  be  used  sepWrrfti  ly 
av  revolving  presses,  the  m  rcw  conveyor  then  being 
rerda,  ed                    'ral  ram.     In  this  way  a  pressure 


of  over  800  ntni.   is  obtainable.     These  presses  are 

particularly    suitably    for    the   dehydration    ol    .  I.i> 

irposue.  for  the  Separation  of  pre- 
cipitated pigments,  the  removal  of  bacteria  from 
epai  at  ion  oi  oraanic  dyeatuffs  fl 

the  liquid-   ill   which   they  ii.r,  8  Hag   I'oim.  d,   and  in 
ii  m-ii    and    B«  '  lil     may    bo 

simultaneously    expressed     from    oil    seeds    at    high 
pressure    and    tillered,    and    gases    freed    from    sus- 
pended   matter,    with   or   without  eleitneal    pi 
tiilion.  — ('.   A.   M. 

Distillation  and  rectification.   Gay.   See  XVIII. 

Patkntb. 
na  machines  [with  air  MpttraSidtl].     F.   I.. 

siuidtii  a-  Co.  E.Pi  l87<S88,».«\ie.  Couv.,30.vis. 

Ts*  the  fig.  d  is  a  fixed  grinding  ring,  e  grinding 
balls,  and  c  an  inner  segmental  grinding  ring  driven 
by  the  shaft,  ot,  and  forced  against  the  balls  by  the 


centrifugal  force  of  loading  hlocks,  /.  The  cage,  h, 
is  merely  to  separate  the  halls  anil  is  not  driven. 
A  disc,  j,  rotating  with  the  shaft,  has  vanes,  I,  on 
its  underside  which  draw  air  through  ports,  n,  and 
force  it  (together  with  the  ground  material)  through 
the  narrow  space  between  the  outer  grinding  ring, 
if,  and  the  ontor  casing.  The  velocity  of  the  air 
here  is  sufficient  to  lift  all  the  partly  ground 
material,  but  on  arrival  at  the  larger  space  above 
tbe  balls  the  velocity  decreases  so  that  the  coarser 
particles  fall  back  to  bo  re-ground,  and  only  the 
finely-ground  material  is  blown  out  through  q. 

— B.  M.  V. 

Surface  cuv'n  ,,  ,  , ,.  IF  N.  Ehrhart.  E.P.  (a) 
131,595,  18.8.K,  and  (b)  134,852,  6.11.19.  Conv., 
21.8  and  8.11.18. 

(*)  A  kkctanoular  condenser  shell  is  provided  with 
a  vapour  inlet,  a  condensed  liquid  discharge,  and 
two  outlets  for  the  non-condensable  fluid.  Two 
nests  of  horizontal  tubes  are  disposed  within  the 
-hell  so  as  to  lea  nwardly  tapering  passage 

between  them.  Each  nest  of  tubes  is  divided  by  a 
longitudinal  baffle  plate  into  two  substantially  tri- 
angular hanks  of  tubes  through  which  the  steam 
passes  in  the  direction  of  their  decreasing  cross- 
section,  (b)  Tbe  nests  of  tubes  are  arranged  so  as 
to  leave  a  ci Mitral  converging  passage  from  the 
vapour  inlet  to  tho  condensed  liquid  outlet  and  to 
eipose  two  sides  of  each  nest  to  the  incoming  con- 
densable fluid.  Outlets  for  the  non-eondcnsablo  gas 
are  provided  midway  between  the  top  and  bottom 
of  each  nest  of  tubes,  which  is  further  divided  at 
this  level  by  a  substantially  horizontal  ha  Hie  plate. 
so  (hat  pari  of  the  condenser  wail  and  a  ha  file  plate 
form  one  of  several  converging  passages  leading  to 
tla    non-condensable  gaa  outlets. — W.  II.  C. 
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Drying  processes  in  drying  plants;  Control  of . 

G.  Crida.  E.P.  140,104,  11.3.20.  Conv.,  11.3.19. 
The  substance  being  dried  is  supported  in  a  counter- 
balanced container,  the  weight  being  recorded  on 
a  chart.  Besides  indicating,  the  pointer  of  the 
instrument  also  makes  contact  with  either  side  of  a 
double  flexible  conducting  strip  which  is  bent  into 
such  a  position  on  the  chart  that  the  rate  of  drying 
at  any  instant  may  be  maintained  according  to  a 
pre-determined  curve  of  maximum  efficiency.  For 
example,  a  reversible  electric  motor  controlled  by 
the  contact  arm  may  be  used  to  control  the  beat  ' 
supply.— B.  M.  V. 

Drying    processes    and    apparatus    therefor.      T. 

Boberg,  and  Techno-Chemical  Laboratories,  Ltd. 

E.P.  149,055,  3.5.19. 
The  wet  material  is  spread  upon  a  heated  surface   j 
(e.g.,   a  rotating  drum),   to   which  it  is  caused  to   ; 
adhere  until  it  is  sufficiently  dry,   when  it  is  re- 
moved.   The  apparatus  is  enclosed  in  a  casing  and 
the  steam  given  off  is  withdrawn,  and  after  having 
its    temperature    raised    by    being    compressed    is   i 
utilised  as  the  heating  medium. — W.  H.  C. 

Drying  processes  and  apparatus  therefor.  T. 
Boberg,  and  Techno-Chemical  Laboratories,  Ltd. 
E.P.  150,068,  27.5.19. 

Pulpy  material  of  high  water  content,  e.g.,  peat,  is 
6pread  in  a  thin  film  on  a  slowly  rotating  heated 
drum  or  the  like,  and  the  vapour  given  off  is  com- 
pressed to  raise  its  temperature  and  applied  to  the 
interior  of  the  drum  to  heat  it.  The  partially 
dried  material  is  scraped  off  the  drum  at  a  suitable 
point  and  transferred  to  another  similar  dryer.  If 
desired  the  drying  may  be  effected  in  three  or  more 
stages  instead  of  in  two  stages. — B.  M.  V. 

Drying  apparatus.  J.  L.  Cloudslev.  E.P.  149,774, 
19.5.19. 

An  apparatus  for  drying  such  material  as  broken 
stone  or  sand  consists  of  a  number  of  superposed 
trays,  alternately  convex  and  concave,  the  material 
flowing  down  the  slope  and  over  the  outer  edge  of 
the  former  and  down  the  slope  and  through  a  central 
opening  of  the  latter.  The  trays  are  vibrated  ! 
vertically  by  means  of  a  central  shaft,  to  which 
both  sets  or  either  set  may  be  rigidly  attached ;  in  j 
the  latter  case  the  second  set  is  carried  by  resilient 
supports.  The  slope  of  the  convex  plates  is  much 
flatter  near  the  circumference  than  near  the  centre. 

— B.  M.  V. 

Dryer.  J.  O.  Tensfeldt.  U.S. P.  1,349,590,  17.8.20. 
Appl.,  18.11.19. 

A  distributing  system  for  dry  hot  air  is  arranged 
above  a  drying  chamber,  below  which  is  a  chamber 
for  receiving  the  moisture-laden  air.  The  air  is 
withdrawn  from  this  latter  chamber,  dried,  and 
returned  to  the  distributing  system,  whence  it 
passes  downwards  through  the  material  being  dried. 

— W.  H.  C. 

*     Desiccating    fluid    substances;    Process    for   . 

R.  W.  G.  Stutzke,  Assr.  to  Crown  Maltose  Co. 
U.S. P.  1,350,247,  17.8.20.    Appl.,  8.6.16. 

The  fluid  is  injected  as  a  spray  into  a  superheated 
atmosphere  of  its  own  vapour,  the  evaporated  liquid    i 
is  withdrawn  from  the  system  at  such  a  rate  as  to 
maintain  a  sub-atmospheric  pressure,  and  the  desic-   j 
cated  solids  are  collected. — J.  H.  L. 

Filtering   and/or   mixing    oils   and   other   liquids;    ' 

Apparatus  for .    R.  H.  Cox.     E.P.  149,038',    ■ 

30.4.19.  '  j 

The  liquid  is  fed  through  a  hollow  shaft  into  a 
horizontal  drum,  the  peripheral  wall  of  which  is 
formed  of  two  layers  of  wire  gauze  or  perforated 
metal  with  one  or  more  layers  of  felt  or  other  suit- 


able material  between.  The  drum  is  rotated  at  high 
speed  in  a  tank  in  which  the  liquid  collects  after 
passing  through  the  gauze  and  fabric. — W.  H.  C. 

Distilling  and  fractionating  liquids  [e.g..  petro- 
leum]; Apparatus  for .  J.Y.Johnson.  From 

H.  L.  Allan.     E.P.  149,776,  20.5.19. 

Petroleum  or  other  hydrocarbon  is  fractionally  dis- 
tilled in  a  series  of  rectifiers  which  are  connected  at 
the  top  by  atmospheric  condenser  and  reflux  pipes. 
Each  rectifier  is  provided  with  a  number  of  vertical 
open-ended  tubes  through  which  the  liquid  passes 
upwards  from  a  header  at  the  bottom  and  overflows 
at  the  top  into  an  upper  chamber  formed  by  a  hori- 
zontal partition  midway  of  the  height  of  the  rec- 
tifier. The  liquid  then  passes  through  a  connecting 
pipe  to  the  bottom  header  of  the  next  rectifier.  The 
lower  portions  of  the  vertical  tubes  may  pass 
through  a  compartment  bounded  by  two  horizontal 
partitions,  and  superheated  steam  may  be  passed 
into  this  compartment.  The  vapour  passes  into  the 
next  rectifier  by  the  air  condenser  pipes  at  the  top. 

— W.  F.  F. 

Heated  air;  Arrangements  for  supplying  to 

furnaces.    W.  H.  Owen.    E.P.  150,065,  27.5.19. 

The  air  for  combustion  is  heated  by  the  waste  gases ; 
after  an  initial  heating  the  hot  air  is  divided,  part 
going  direct  under  the  fire-bars,  the  other  part 
being  further  heated  to  a  much  higher  temperature 
and  supplied  above  the  fire-bars. — B.  M.  V. 

Kilns.    W.  Somerville.     E.P.  150,157,  23.7.19. 

In  a  kiln  for  burning  lime;  dolomite,  etc.,  outlets 
for  carbon  dioxide  are  provided  just  below  the  level 
of  the  fuel  bed,  leading  to  damper-controlled  up- 
takes, which  rejoin  the  main  chimney  above  the 
main  dampers.  The  fire  is  only  allowed  to  burn 
upwards  at  starting. — B.  M.  V. 

Foam  in  liquids:  Method  of  producing  .     E. 

Wirth-Frey.     U.S. P.  1,351,089,  31.8.20.     Appl.. 
8.4.19. 

During  the  heating  of  liquids  the  steam  generated 
is  drawn  off  and  re-introduced  under  pressure,  out 
of  contact  with  the  atmosphere,  in  order  to  produce 
foam.— W.  J.  W. 

Separating  substances  from  liquids  [e.g.,  wax  from 

mineral  oils];  Process  for .     P.  T.  Sharpies. 

U.S. P.  1,351,265,  31.8.20.     Appl.,  28.6.19. 

To  separate  from  a  liquid  a  substance  which  is 
soluble  in  it  at  normal  temperatures,  but  insoluble 
at  lower  temperatures,  the  mixture  is  cooled  to  a 
temperature  at  which  the  substance  separates,  and 
centrifuged  with  a  liquid  which  is  heavier  than  the 
substance  and  non-miscible  with  it.  The  substance 
floats  on  the  heavier  liquid  and  is  separately  dis- 
charged. The  process  is  applicable  to  the  separa- 
tion of  wax  from  mineral  oils  by  means  of  brine. 

— W.  F.  F. 

Material  from  solution;  Apparatus  for  recovering 

.     "VV.  D.  Mount,  Assr.  to  Nitrogen  Products 

Co.  U.S. P.  1,352,210,  7.9.20.  Appl.,  27.6.18. 
The  solution  is  heated  in  a  horizontal  cylindrical 
casing  provided  with  a  combined  agitator  and  con- 
veyor which  can  be  rotated  in  one  direction  to  agi- 
tate the  contents  of  the  casing  and  in  another 
direction  to  discharge  the  material  at  one  end  of  the 
casing. — B.  V.  S. 

Fire-extinguishing  liquid.  S.  S.  Sadtler,  Assr.  to 
C.  B.  Ford  and  J.  M.  Castle.  U.S. P.  1,316,191. 
16.9.19.    Appl.,  28.4.17. 

Cardon  tetrachloride  is  mixed  with  less  than  10% 
of  a  saturated  hydrocarbon  adapted  to  lower  the 
freezing  point  and  raise  the  flash-point  of  the  com- 
position comparatively  to  the  freezing  and  flash- 
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points  of  carbon  tetrachloride.     One  example  of 
is  carbon  tetrachloride  ■■ 
i    petroleum  spirit  (an.   (jr.  0"69    0"66);   tliis 
if  1135    i  .  and  a  f  n 
10°  C      W.  H.  0. 

rating  apparatus    S .  M    Did      E  P    ; 

1  I". 

'    -  :'       .    -  I70of  1919;  J.,  1919,  398  I. 

Fnrnnre.     A.  Smallwood.    I    -  P.  1,861  B01 

r.i8. 

i  859  of  1917  j  .1..  1919,  I  i. 

hints.       J.   I).    Ochterbi    k         E.P. 

24.6.19.     Conv.,  12.1.11. 

Centrifugal  disintegrating  machines.     W.  Brealey, 
K  P    i  19,761,  16.6.19. 

I  the  like;  Discharge  meehai 
.  Gebr.  BUhler.  K.l'.  137,269,  Ll.fl  19.  I 

Forced  draught .     Hi'.  Mann,  and 

Chemical  Engineering  and  Wilton's  P 
Furnace  Co.    E.P.  160,464,  Ll.6.19. 

Refrigerating  plant;  Condensers  for .     \.   Q, 

u      land!     Ball.    E.P.  149,797,  29.5.19. 

II,, it   ■  apparatus   [;   Tubular ].      W. 

Smith  and  "it.  Stephenson.  E.P.  149,882,  24.12.19. 

titing  soda  etc   U.S. P.  1,350,128.  See  VII. 

fino  liauidi.    U.S.P.  1,351,622.    See  XVIII. 


IIa -FUEL;    GAS;    MINERAL  OILS  AND 
WAXES. 

••;  Comparison  of  methods  for  producing  tar 

and  gas  from .     H.  Holzwarth.     Braunkohle, 

1920,  19.  189—192.    Chem.  Zentr.,  1920,  91,  IV., 
375. 
Fom  methods  of  treatment  of  lignite  containing 
8%  of  bitumen  hare  been  compared,  viz. :   (1)  The 
moist   lignite    was   directly    gasified   in   producers; 
(2)  the  lignite  in  the  form  of  briquettes  containing 
re  was  gasified  with  recovery  of  tar 
and  by-products;  (3)  partial  carbonisation  in  rotary 
ovens  to  obtain  tar  and  burning  coke;  (4)  partial 
carbonisation  in  Thyssen  rotary  ovens  for  produc- 
tion of  burning  coke  and  subsequent  gasification  of 
ke  in  producers.     The  following  results  were 
obtained,  calculated  to  the  raw.  undried  lignite:  — 


mptionof  raw 

i.-  Id   produc- 

ol  l  million 

calories  in  tbfl  gu 
;■  id  in  prodae- 

•i<  ii  o(   1    million 

D    raw    lignite 

nnnJ  :  tur 
produced 


700  kg. 

■  kg. 

2Skg. 

SI  kg< 

'- 

925  kg. 


29-3  kg. 


—A.  J.  H. 

Heavy  mineral  oi's;  Determination  of  the  specific 

of .     II.  S.  Bailey  and  C.  B.  Kdwards. 

J.  Ind.  Eng.  Chem.,  1920,  12, 

Thr    oil    i  2-j0    g.)    is    introduced   into  a   vacuum- 

alorimeter  provided  with  an  electrical  re- 

e    coil    and    a    stirrer,    and    a    current    of 

measured  Btrength  transmitted.    The  temperature, 

voltage,    and    amperage   are   read    at   intervals   of 


l  nun.  between  the  limits  of  temperature  required, 
the  curreni  then  on!  off,  and  the  system  allowed  to 

,  ,.,,l  «  ii  !i  i  be  agil  ator    I  ill  running,  and  the  falling 

temperatun ted    at    intervals    of    5     IQ.  nun-. 

through  the  range.  The  specific  heat  is  calculated 
\,\  mi.  ana  ol  the  equation 

Sp,  li     '     II     VX1X60X0239,  W(i  l-r)-i    IT. 

where  C  is  the  heal  eapai  ny  of  the  oil,  XV  the  weight 
of  oil.  V  the  average  roltage,  l  the  average  am- 
perage, I  per  joule,  e  is  the  « ater 
equivalent  of  the  calorimeter,  '  the  rise  of  tem- 
perature  in  '  C.per  nun.,  mid  r  the  radiation  in  °  C. 
per  niin.  from  the  cooling  curve.     The  Specific  licit 

,,i  aniline  thus  determined  agi 1  closely  with  the 

recorded  value. — C.  A.  M. 

Coal;  Economic  selection  of  .    A.  L.  Booth. 

Iron    and    Steel     Inst.,     Sept.,     11)20.        [Advance 

proof.]  9  pp. 
For  the  selection  of  a  suitable  coal  for  industrial 
use  microscopical  examination  may  be  <>f  value  when 
I  in  unijunction  with  chemical  analysis.  The 
author  classes  coals  in  three  main  types — "  humic," 
"  spore,"  and  "  cannel  "  coals  (Lomax,  Trans.  Inst. 
Mining  Engv  L911,  42,  (i.),  I;  J.,  1913,  276).  The 
.  stent  to  which  these  types  merge  into  one  another 
is  judged  from  the  microscopical  examination.  For 
steam  raising  humic  coals,  containing  a  Fair  pro- 

i, .mi, in  nf,  nil.  I ■  Bpores,  are  the  most  suitable. 

Spore  coals  are  necessary  for  producer-gas  work. 
For  direct-fired  Furni  ces  the  hard  coals,  which  are 
almost  tree  cannels,  moused.  Coal  from  the  same 
•ii  was  found  to  he  usually  very  uniform,  even 
when  d(  livered  On  dates  several  years  apart. — W.  P. 

Gasoline  from  natural  gas.  III.  Heating  value, 
specific  gravity,  and  specific  heat.  R.  P.  Ander- 
son. J.  Ind.  Eng.  Chem.,  1920,  12,  852—857. 
Formvl.e  are  given  showing  the  relationship  be- 
..  .n  i  he  .  'Is.  per  g.-mol,  of  normal  paraffin  hydro- 
cm  hons  and  the  number  of  carbon  atoms  per  mol., 
and  between  the  B.Th.TJ.  per  lb.,  per  cub.  ft.,  and 
per  gall.,  and  the  number  of  carbon  atoms  per  mol. 
and  sp.  gr.  in  liquid  Form  respectively,  In  so  far 
as  gasoline  is  a  mixture  of  normal  paraffin  hydro- 
carbons,  the  relationship  between  the  B.Th.TJ.  per 
lb.  or  per  gall,  and  the  sp.  gr.  (G.)  may  be  expressed 
by  the  formula*- B.Th.TJ.  per  lb.  =23,330-3500  G. ; 
B.Th.U.  per  gall,  (at  15-5°  C.)=14,200  I  153,500  G. 
These  formulas  may  he  applied  directly  to  natural- 
gasoline  and  straight-run  gasoline.  The  pro- 
hahle  values  of  the  heating  value  and  sp.  gr.  of  the 
vapour  and  vol.  of  vapour  per  gall,  have  been  calcu- 
lated for  four  grades  of  gasoline,  and  figures  are 
given  showing  the  change  in  the  heating  value  and 
i  p.  gr.  caused  by  the  extraction  of  different  amounts 
of  gasoline  From  different  grades  of  natural  gas. 

— O.  A.  M. 

Java  petroleum;  Catalytic  hydrogenation  of  In  vn- 

rotatory  fractions  of .    W.  Steinkopf  and  F. 

Bi  ii  rsdorf.  J.  prakt.  Chem.,  1920,  101,  75—78. 
Xo  inversion  of  the  sign  of  rotation  was  produced 
by  the  catalytic  hydrogenation  of  Java  petroleum 
fractions,  and  the  very  Blight  alterations  observed 
in  the  magnitude  of  the  specific  rotation  appear  to 
indicate  that  optical  activity  is  caused  by  the  pre- 
sence of  a  saturated  compound  which  is  not  affected 
by  hydrogenation.  The  rotation  cannot  he  duo  to 
i  he  presence  of  cholesterylene,  since  this,  when  cata- 
lytically  bydrogenated,  yields  dextro-rotatory 
,  The  opi  ical  acf  ivity  of  the  oils  is  more 
pronounced  as  the  quantity  of  unsaturated  sub- 
stances in  them  diminishes. — H.  W. 

1    phalt  and  rule  content   of  petroleum;   delations 

between  the .    YV.  Steinkopf  and  II.  Winter* 

nitz.     J.  prakt.  Chem..  1920.  101,  82—92. 
Pf.troi.ktms  with  a   high   content  of  hard   asphalt 
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give  also  a  high  yield  of  coke.  Soft  asphalt  can, 
however,  play  a  considerable  role  in  the  formation 
of  coke,  since  certain  oils  which  have  a  particularly 
small  hard  asphalt  content  show  a  high  coke 
number.  About  40 — 60%  of  the  soft  asphalt  is  con- 
verted into  coke.  The  differences  between  the  coke 
yields  determined  at  the  ordinary  pressure  and  in 
a  vacuum  are  only  considerable  if  the  oil  has  a  high 
asphalt  content. — H.  W. 

Coal-saving.     Brownlie.     See  I. 

Ether-air  mixtures.    McClelland  and  Gill.    See  XX. 

Mixtures  of  gases.  Weaver  and  Palmer.  See  XXIII. 

Patents. 

Fuel;  Manufacture  of and  apparatus  therefor. 

3.  Armstrong.  E.P.  149,449,  20.5.19. 
Powdered  fuel,  e.g.,  coal,  peat,  sawdust,  etc.,  is 
compressed  with  a  binder  to  form  a  long  continuous 
bar,  in  which  deep  narrow  grooves  are  cut  by  re- 
volving blades,  running  in  a  bath  of  tar,  oil,  water, 
or  other  liquid  which  is  thus  deposited  in  the 
grooves.  On  combustion  the  liquid  produces  vapours 
which  open  up  the  structure  of  the  briquette  and 
thus  promote  satisfactory  combustion. — A.  G. 

Peat;  Method  of  treating  .      W.   W.   Blair. 

U.S.P.  (a)  1,349,713  and  (b)  1,349,714,  17.8.20. 
Appl.,  (a)  20.6.18,  (b)  14.12.16.  (b)  Renewed 
13.5.19. 

(a)  Freshly  dug  peat  is  macerated,  pressed  into 
blocks,    dried,    and    impregnated    with    a   fuel-oil. 

(b)  Raw  peat  (unmaeerated)  is  compressed  into 
blocks,  which  are  dried  and  impregnated  with  a 
fuel-oil.— A.  G. 

Water-gas;  Producing  and  carbonising   coal. 

H.  L.  Doherty.     E.P.   132,488,  10.5.19.     Conv., 

7.9.18. 
A  column  of  fuel  is  subjected  to  a  cross  blast  of  air 
to  produce  a  high  temperature  zone,  and  a  longi- 
tudinal blast  of  steam  for  the  production  of  water- 
gas.  The  current  of  steam  may  be  started  before 
the  cross  blast  is  entirely  cut  off.  The  furnace  com- 
prises a  fuel  shaft  communicating  with  regenerators 
by  way  of  transverse  flues  opening  into  the  shaft 
at  an  intermediate  zone,  the  shaft  at  this  zone  being 
restricted  in  sectional  area  and  formed  (e.g.  by 
arches),  so  as  to  deflect  the  transverse  blast  down- 
wards between  the  flue  openings.  The  fire  arches 
are  connected  by  controlled  passages  for  leading  a 
portion  of  the  gas  of  the  transverse  blast  direct  from 
one  flue  to  the  other. — A.  G. 

Gas  producers.  S.B.Sheldon.  U.S.P.  (a)  1,350,472, 
(b)  1,350,473,  (c)  1.350,474,  and  (d)  1,350,475, 
24.8.20.  Appl.  (a,  b)  11.6.18,  (c)  6.9.18,  (d) 
4.11.18. 

(a)  Pokers  are  mounted  on  opposite  sides  of  the 
centre  of  a  revolving  beam,  thus  disturbing  the  fuel 
in  the  coking  zone,  (b)  Fuel  is  fed  by  means  of  a 
plunger  from  the  floor  of  a  water-cooled  hopper, 
located  directly  above  the  top  cover  of  the  pro- 
ducer, on  to  a  water-cooled  distributor,  actuated  ex- 
ternally, (c)  The  cover  of  the  producer  is  mounted 
on  wheels  and  can  rotate  on  a  track  running  round 
the  periphery  of  the  main  structure.  A  super- 
structure capable  of  rotation  is  mounted  inde- 
pendently of  the  top  and  carries  the  producer- 
operating  mechanism,  (d)  The  body  of  the  producer 
is  capable  of  rotation  whilst  the  top  is  stationary 
and  is  sealed  to  prevent  escape  of  gas.  The  top  has 
a  large  number  of  poker  openings  and  vertical 
pokers  which  fit  loosely  in  the  openings  by  ball  and 
socket  joints,  so  as  to  lag  as  the  body  rotates.  The 
ball-and-socket  members  are  pierced  so  that  the 
poker  shanks  can  move  reciprocally.  The  pokers  are 
raised  by  actuating  mechanism  and  fall  by  gravity 


at  regular  intervals,  so  that  the  fuel  bed  is  main- 
tained in  a  porous  condition. — A.  G. 

Acetylene  or  like  explosive  gases  dissolved  in  liquids; 

Porous  charges  for  containers  for  storage  of . 

J.  Pintsch  A.-G.     E.P.  135,511,  21.11.19.    Conv., 
20.5.14. 

The  charge  consists  partly,  but  not  wholly,  of 
porous  materials  capable  of  swelling,  e.g.,  cork, 
elder-pith,  or  like  substances  of  vegetable  origin. 

— A.  G. 

Fuel;  Process  of  producing  liquid and  product 

thereof.     E   C.  R.  Marks.     From  U.S.  Industrial 
Alcohol  Co.     E.P.  149,398,  7.5.19. 

10  G.  of  calcium  carbide  is  added  to  50  c.c.  of  ethyl 
alcohol  (95%).  Part  of  the  acetylene  produced  by 
the  dehydration  of  the  alcohol  dissolves  in  the 
alcohol,  whilst  the  balance  is  passed  into  a  mixture 
of  50  c.c.  of  gasoline  and  40  c.c.  of  kerosene.  The 
dehydrated  alcohol  is  filtered  off  from  any  calcium 
hydroxide  produced  and  is  then  mixed  with  the 
gasoline  and  kerosene,  thus  producing  a  liquid  suit- 
able for  motor  fuel  or  for  burners. — A.  G. 

Wax;  Process  of  expressing  from  petroleum 

distillates.  W.  C.  and  F.  E.  Wells.  U.S.P. 
1,350,482,  24.8.20.  Appl.,  23.4.14. 
The  distillates  are  fed  to  a  woollen  fabric  strainer, 
uniformly  and  adequately  supported  by  a  structure 
that  does  not  cause  material  obstruction,  so  that, 
under  sufficient  pressure,  the  oils  are  expressed 
from  the  distillate. — A.  G. 

Gasoline;  Process  for  cleaning  .     M.  Leitch, 

Assr.  to  De  Laval  Separator  Co.  U.S.P.  1,351,047, 
31.8.20.    Appl.,  23.9.18. 

Gasoline  contaminated  with  waier  and  other  im- 
purities is  mixed  with  a  saponifying  agent  and  the 
resulting  emulsion  is  broken,  whereby  it  separates 
into  a  layer  of  pure  gasoline  and  other  layers  con- 
taining the  soap,  water,  and  dirt  free  from  gaso- 
line.—W.  F.  F. 

Volatile  [hydrocarbon]  liquids  from  gases;  Process 

for   obtaining   .        L.    F.    Baver.        U.S.P. 

1,351,151,  31.8.20.     Appl.,  11.10.17. 

The  gas  is  mixed  with  a  hydrocarbon  oil  and  the 
mixture  compressed.  Another  liquid  is  artificially 
refrigerated  and  added  to  the  mixture  of  gas  and 
hydrocarbon  oil  under  pressure,  whereby  the  vola- 
tile constituents  of  the  gas  are  condensed,  the  con- 
densed liquid  mixing  with  the  oil;  the  refrigerating 
liquid  is  subsequently  separated  from  the  mixed 
hydrocarbons. — J.  S.  G.  T. 

Distilling  mineral  oil;  Apparatus  for .     E.  V. 

Stone.  U.S.P.  1,351,266,  31.8.20.  Appl.,  14.11.18. 
Mineral  oil  is  distilled  in  a  rotating  retort  which 
is  slightly  inclined  to  the  horizontal.  The  retort 
contains  a  number  of  iron  rods  of  equal  length 
which  break  up  carbon  deposits  by  their  impact 
due  to  the  rotation  of  the  retort,  and  the  carbon  is 
discharged  at  the  lower  end  to  a  convevor. 

— W.  F.  F. 

Fuel   and   process   of  forming   same.     D.    Markle. 
E.P.  126,972,  16.5.19.    Conv.,  11.9.17. 

See  U.S.P.  1,287,382  of  1918;  J.,  1919,  128  a. 

Petroleum  and  like  oils;  Treatment  of .     E.  W. 

Wynne.  U.S.P.  1,351,458,  31.8.20.  Appl.,  28.8.1?. 

See  E.P.  127,918  of  1918;  J.,  1919,  567  a. 

Feeding  [powdered]  fuel  to  kilns;  Hopper  for . 

G.  A.  Collins.     E.P.  150,161,  31.7.19. 

Gas  producers;  Potary  grates  for  .     H.  Niel- 
sen aud  F.  D.  Marshall.     E.P.  150,261,  21.8.19. 
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Hb.-DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

Patents. 

Retorts  and  r/ie  lifts  [/or  low-fsmperaiur*  d 

tion]       Men   and    McLcllan,  A.   C.    Mirhie,   and 

E.  B,  Weeks.  KI'.  148,738,  14.6.19. 
A-.  appaj  'tus  for  feeding  fuel  to  low-temperature 
it  ton  retorts  comprises  one  or  more  lateral 
conduits  projecting  horizontally  into  the  retort  at 
a  level  below  the  normal  surface  of  the  fuel.  The 
oondoil  are  open  at  the  top  within  the  retort,  and 
each  contains  a  screw  conveyor  which  cause!  the 
fuel  to  ot<  rflow  into  the  retort  without  the  creation 
of  dust  and  consequent  fooling  of  the  condensers 
which  occurs  when  the  fuel  is  dropped  into  the  re- 
tort from  a  hopper. — W.  F.  F. 

Wood  and  other  carbonaceous  materia! :  Process  and 

apparatus  for  carbonisituj  .       J.   F.   Wells. 

I  r.  149,778,  19.5.19. 
Wood,  vegetable  matter,  peat,  coal,  lignite,  and 
other  carbonaceous  materials  are  carbonised  in  a 
1  retort  to  which  air  is  admitted  through  the 
grate  to  latrn  the  volatile  products  at  the  bottom. 
The  hoi  gases  pass  upwards  through  the  chai 
distil  the  lighter  volatile  constituents  in  the  upper 
part.  The  carbonised  material  is  withdrawn  at  the 
bottom  at  the  moment  when  the  last  portion  of  the 
volatile  product  is  being  consumed  and  is  replaced 
by  tho  descending  fuel. — W.  F.  F. 

Vegetable  charcoal;  Production  of  highly  active 
granular  .  Verein  Chcra.  Fabr.  in  Mann- 
heim. U.P.  309,221,  15.4.17. 
Wood  in  small  pieces  of  appropriate  size  is  impreg- 
nated with  solutions  of  electrolytes  other  than 
caustic  potash,  potassium  carbonate,  and  similar 
compounds  of  potassium,  and  carbonised  at  a  dull 
red  heat.  It  is  then  lixiviated,  impregnated  with 
alkaline  solutions  (e.g.,  potassium  carbonate),  and 
carbonised  at  a  bright  red  heat. — J.  S.  G.  T. 

Distillation  of  wood  or  coal;  Process  for  removing 

tar  from  products  of .     E.  A.  Barbet.   U.S. P. 

1,351,363,  31.8.20.  Appl.,  6.11.18. 

See  E.P.  120,558  of  1918;  J.,  1920,  57  a. 


II!.— TAR  AND  TAR  PRODUCTS. 

Alkali  fusions.     II.  Fusion  of  sodium  benzene-m- 

disulphonate  with  sodium  hydroxide  for  the  pro- 

duction  of  re.iorcinot.        M.    Phillips   and    H.   D. 

Gibbs.     J.  Ind.  Eng.  Chem.,  1920,  12,  857—860. 

The  best  yields  of  resorcinol  are  obtained   by  the 

fusion  of  16  mols.  of  sodium  hydroxide  with  1  mol. 

of  sodium    benzcne-/."-<listilphonnto    for    2  hrs.   at 

310°  C,  in  the  presence  of  not  more  than  2 — 4%  of 

water.     (Cf.  J.C.8.,  Nov.)— O.  A.  Iff. 

Naphthalene  and  anthrafjuinnne ;  .V itro-derivatives 

of  .     8.  N.  Dhar.     Chem.  Soc.  Trans.,  1920, 

117.  1001 — 1CHM. 

The  two  isomeric  tctranitronaijhthalcn.es  were  ob- 
tained by  nitrating  1.8-dinitronaphthalcne  with  a 
mixture  of  equal  volumes  of  concentrated  sulphuric 
and  nitric  acids.  The  hitherto  unknown  1.2.6.8- 
tetranitro  compound  separates  out  from  this  mix- 
ture.    I'  docs  not  melt  below  300°  C.     Two  trinitro- 


/3-naphthoio  acids  melting  at   gfl0°  C.  and  215     ( 
i.    pectivelj    were  obtained  by  tln>  nitration  of  P- 

aaphtl acid.      Is  the  rsnul  of  the  miration  of 

anthraqninone  under  various  conditions  four  di- 
iiiirn  compounds  were  obtained,  of  which  two  were 
identified  as  1 .6-dinitroanthraqninone,  and  the 
hitherto  unknown  l.S-dinitroanthraqoiBono,  m.p. 
340  '  ('..  respectively.    G.  W.  M 

t-Xylidine ;  Synthesis  of .     H.  L.  Haller,   E.  Q. 

Adams,  and   E    T,   Wherry.      J.   Amer.  Chem. 

Soc..  1090,  12,  L840     1843. 
.i-Xymdini:  may  be  prepared   From  mesitylens  bj 

fM  of  niesityleiiie  aehl  and  its  amide,  but  a  more 
satisfactory  process  is  a  mollification  of  that  of 
Willgerodt  and  Schmicicr  (Her.,  1905,  38,  1472), 
starting  from  m-l-xylidine.     (Cf.  J.C.S.,  i.,  670.) 

— ^  .  CI. 

llalogcnat ton.     Dhar.     See  XX. 
Patent. 

Reduction  of  nitrocompounds.     E.P.  150,112.    See 
XX. 

IV.— COLOURING  MATTERS  AND  DYES. 

('•/anine  dyes.  II.  Synthesis  of  o-amino-cinnamyl- 
idene-quinaldine  methiodide.  W.  H.  Mills  and 
P  E.  Evans  Chem.  Soc.  Trans.,  1920,  117, 
1035—1040. 
u-XiTitotiNNAMio  aldehyde  was  condensed  with 
guinaldine  in  presence  of  zinc  chloride  with  the 
formation  of  o-uitrocinnamylidene-quinaldine,  which 
was  reduced  to  the  amino-compouiid  with  iron  and 
acetic  acid,  and  the  quaternary  methiodide  of  this 
base  was  then  prepared,  the  amino-group  being 
temporarily  protected  by  acylation.  Tho  compound 
forms  deep  reddish-brown  solutions,  which  are 
turned  pale  yellow  by  mineral  acids.  It  dyes  wool 
and  silk  a  rich  reddish-brown,  but  the  colour  is  not 
fast  to  light.  Its  absorption  spectrum  differs  from 
that  of  tho  isocyanines,  and  tho  compound  shows 
little  analogy  in  properties  to  these  substances.  It 
has  also  no  appreciable  sensitising  action  on  a 
gelatino-bromide  photographic  plate. — G.  F.  M. 

Cateehin;  Constitution  of .  I.  M.  Nierenstein. 

Chem.  Soc.  Trans.,  1920,  117,  971—979. 
The  methylated  reduction  product^  obtained  from 
cateehin  tetramethyl  ether  by  Kostanecki  and 
Lampe  (Ber.,  1907,  40,  720),  and  variously  regarded 
as  2.4.6.3'.4'-pentamethoxy-3-ethyldiphenylmethane 
and  as  2.4.6.3'.4'-pentamethoxy-a-y-diphenylpropane, 
is  not  identical  with  either  of  these  substances, 
which  have  now  been  synthesised  from  2. 4.6. 3'. 4'- 
pentaniethoxy-3-ethylbenzophenono  and  2.4.6-tri- 
inctlioxyphenyl-3.4-dimcthoxystyryl  ketone  respect- 
ively. The  acid,  C,„H„0;,  however,  which  is  ob- 
tained by  the  oxidation  of  Kostanecki 's  methylated 
reduction  product,  C20H„O,,  is  shown  to  be  iden- 
tical with  2.4.6..'V.4'-pentamethoxydiphonylacei;ic 
acid  synthesised  from  tho  corresponding  diphcnyl- 
methyl  chloride  by  the  Grignard  reaction.  It  is 
accordingly  deduced  that  the  methylated  reduction 
product  is  the  pcutamethoxy-aa-diphenylpropane. 
Cateehin  itself  would  therefore  be  represented  by 
a  slight  modification  of  Pcrkin's  chroman  formula 
(Trans.  Chem.  Soc,  1902,  81,  1172).— G.  F.  M. 

Dyes;  Table  for  the  identification  of by  means 

of  the  spectroscope.    J.  Moir.    J.  S.  Afr.  Assoc. 
Anal.  Chem.,  1920,  3,  9—13. 

Tiik  tablo  given  shows  tho  position  of  tho  centre 
of  the  absorption-band  in  the  spectra  of  a  large 
number  of  dyes  as  observed  in  a  wave-length  spec- 
troscope. The  positions  range  from  425  for  Aurantia 
to  668  for  Tetramethylthionine.— W.  P.  S. 

ritra-filtration.     Schmitt.     See  I. 
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V— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

[Paper  pulp;]  Curtailment  of  bleaching  powder 
consumption   by   the   addition  of  sulphur  to  the 

digester  liquor  [in  manufacture  of ].     G.  K. 

Spence.  Paper,  1920,  26,  19—21. 
Tables  of  the  results  of  35  experimental  digestions, 
with  and  without  the  use  of  sulphur,  are  given.  In 
all  cases  the  sulphur  was  used  at  the  rate  of  1'1% 
on  the  weight  of  stock.  It  was  found  that  l'l  lb.  of 
sulphur  effected  a  saving  of  only  0'92  lb.  of  bleach- 
ing powder  (35%  avail.  Cl).  This  is  a  small  advan- 
tage, since  claims  that  the  sulphur  leads  to  increase 
of  yield  and  strength  are  not  yet  proved. — A.  J.  H. 

[Parchment]  paper  jjulps;  Mucilage  of  ■ — — .  F.  B. 
Seibert  and  J.  E.  Minor.  Pulp  and  Paper  Mag., 
1920,  18,  939—942.  (Cf.  Schwalbe  and  Becker, 
J.,  1919,  858  a;  1920,  330  a.) 

The  presence  of  hydrocellulose  is  favourable  to  the 
development  of  mucilage  during  the  beating  of 
paper  pulp,  and  this  explains  why  parchment  pulps 
having  a  high  copper  number  require  less  beating 
than  pure  cellulose  pulps.  It  is  advantageous  to 
subject  pulp  to  a  cold  acid  treatment  before  beat- 
ing. This  increases  the  amount  of  hydrocellulose 
present,  and  also  the  strength  of  the  paper  pro- 
duced.— A.  J.  H. 

Patents. 

Flexible  [fireproof]  material  for  aeroplanes. 
N.  A.  T.  N.  Feary.    E.P.  149,745,  15. 5. IP. 

Non-conducting  flexible  fabrics  are  made  fireproof 
and  also  generally  waterproof  without  loss  of  tensile 
strength  by  coating  them  with  a  metal  by  electro- 
lytic deposition. — A.  J.  H. 

Artificial  silk  and  staple  fibres;  Treatment  of . 

A.  Lauffs.    G.P.  322,141,  3.12.18. 

If  suitable  organic  substances  such  as  sugars,  gly- 
cerol, and  soluble  starch  be  added  to  the  water  used 
for  precipitating  the  fibres,  the  harmful  effects  of 
any  lime  still  present  (most  of  the  lime  is  removed 
by  a  preliminary  treatment  of  the  water)  is  much 
diminished  and,  especially  in  dyeing,  more  even 
results  are  obtained. — A.  J.  H. 

Pyroxylin  products;  Method  of  making J.  G. 

Jarvis.  U.S.P.  1,351,652,  31.8.20.  Appl.,  13.3.19. 
Renewed  23.6.20. 

A  film  is  produced  by  spreading  a  plastic  solution 
of  nitrocellulose  and  acetylcellulose  on  a  carrier  and 
topping  this  with  a  fluid  mixture  made  by  the 
addition  of  acetone  and  collodion  to  a  mixture  of 
acetylcellulose,  naphthalene,  and  equal  parts  of 
acetone  and  ethyl  acetate.  A  solution,  e.g.  of 
chloral  hydrate  is  finally  added  when  the  mixture 
is  homogeneous  in  order  to  reduce  the  inflam- 
mability of  the  film. — A.  J.  H. 

[Celluloid]   films;    Obtaining    products   from   . 

W.  C.  Pierson.    U.S.P.  1,352,216,  7.9.20.    Appl., 
27.11.17. 

The  celluloid  is  dissolved  in  acetone,  and  thrown  out 
of  solution,  by  the  addition  of  water,  as  a  thick 
mass  which  is  then  washed,  dried,  and  pulverised. 

— B.  V.   S. 

Paper-stock ;  Method  of  reclaiming .    C.  Basker- 

ville  and  C.  M.  Joyce.    U.S.P.  1,351,092.  31.8.20. 
Appl.,  7.10.19. 

Waste  inked  paper  is  saturated  in  a  mixture  of 
kerosene,  borax,  soap,  and  water. — W.  J.  W. 


'Wood-pulp  liquor;  Method  of  and  means  for  the 

de-acidification  of   raw  .     B.    Gratz.     E.P. 

150,571,  26.11.19. 
The  liquor  is  allowed  to  flow  along  a  trough  through 
which  the  ashes  from  lignite  or  other  brown  coals 
are  transported  in  an  opposite  direction  by  means 
of  a  mechanical  conveyor.  The  cost  of  neutralisa- 
tion is  small,  and  the  liquor  obtained  may  be  used 
for  preparing  artificial  stone. — A.  J.  H. 

Soda-cellulose  waste  lyes;  Process  for  treating . 

H.  Achenbach.  G.P.  322,771,  16.2.19. 
The  waste  liquor  passes  down  a  tower,  in  which  it 
is  concentrated  from  about  5°  B.  (sp.  gr.  1037)  to 
about  10°  B.  (sp.  gr.  T075)  by  means  of  furnace 
gases.  It  can  then  be  evaporated  in  the  usual 
apparatus  without  frothing. — L.  A.  C. 

Hemp;    Process    for     manufacturing    an     elastic 

imitation .  T.  Honda,  Assr.  to  H.  Nishimura. 

U.S.P.   1,351,385,   31.8.20.     Appl.,   3.7.19. 

See  E.P.  130,590  of  1919;  J.,  1920,  444a. 

[Paper  pulp;]   Beating   and   refining    engine    [for 

].      T.  H.  Nash.      U.S.P.  1,351,962,  7.9.20. 

Appl.,  3.6.19. 

See  E.P.  135,733  of  1919;  J.,  1920,  60  a. 

Proofing  of  fabrics.    R.  Pilkington,  and  J.  Mandle- 
berg  and  Co.,  Ltd.     E.P.  149,791,  26.5.19. 

Coated  fabric.    U.S.P.  1,352,163.    See  XIV. 

p-Cymene  as  solvent.    Wheeler.    See  XX. 


VI —BLEACHING ; "  DYEING ;  PRINTING ; 
FINISHING. 

Printing  fabrics  with  basic  dyestuffs.  A.  Stiegler. 
Sealed  note  No.  2035,  Bull.  Soc.  Ind.  Mulhouse, 
1920,  86,  173—174.  Report  bv  C.  Sunder.  Ibid., 
174—175. 
The  fixation  of  basic  colours  in  printing  may  be 
advantageously  carried  out  by  using  lead  acetate 
instead  of  antimony  salts.  Cloth  is  printed  with 
a  paste  containing  30  g.  of  basic  dye,  100  g.  of 
lactic  acid,  500  g.  of  starch-tragacanth  thickening, 
180  g.  of  50%  tannic  acid  solution,  20  g.  of  lead 
acetate,  and  170  g.  of  water;  steamed  for  1  hx., 
washed  and  soaped,  and  finally  chemicked.  The 
lactic  acid  prevents  the  formation  of  the  lead  colour 
lake  in  the  printing  paste.  The  colours  so  obtained 
are  pure,  bright,  and  as  fast  to  washing  and  light 
as  those  obtained  with  antimony  salts.  The  shades 
are  also  heavier.  For  naphthol-prepared  cloth,  a 
steaming  for  5  min.  is  sufficient.  Sunder  reports 
favourably  on  the  process  but,  owing  to  the  sensi- 
tiveness of  lead  salts  to  hydrogen  sulphide,  suggests 
that  antimony  salts  be  used  in  the  soap  bath. 

—A.  J.  H. 

Patents. 
Scouring  fibres  of  vegetable  origin;  Process  for 

with  the  object  of  accelerating  and  facilitating' 

subsequent  bleaching.    E.  T.  J.  Watremez.    E.P. 

139,457,  25.11.19.       Conv.,  24.2.19.       Addn.   to 

135,516  (J.,  1920,  568  a). 
For  scouring  in  the  cold  it  is  advisable  to  omit 
completely  the  reducing  salt  from  the  bath  (loc. 
cit.),  which  may  be  made  by  adding  in  the  cold 
1  kg.  of  zinc  oxide  to  a  mixture  of  40  1.  of  caustic 
soda  of  30°— 35°  B.  (sp.  gr.  1"262— 1320)  and  30  1. 
of  Eau  dc  Javclle  of  16°— 18°  B.  (sp.  gr.  1125— 
1'143)  and  diluting  to  1000  1.  The  fibres  are  steeped 
in  this  solution  for  12 — 24  hrs.,  rinsed,  immediately 
soured  at  the  boil,  rinsed,  and  then  subjected  to 
the  bleaching  process  proper. — A.  J.  H. 
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i.;rege]  silk ;  Process  nf  dyeing  .     K.  L. 

i    -  IV  1,868,01  I.  7  9.90.  Appl  .  I  I 

Gbere  silk  is  hardened  by  Immersion  in  a  wlation 
metallia   salt,    trashed,    and   dyed    with    »»1 

colours. — A.  .1.  It. 

Silk  fabric*:  Machines  for  finishing  .    G     I' 

Vnono.     I    P.  1 19,843,  27.8.19. 


Dryiftf  »f  fabric*  [after  finishing]. 
K.P.   160,631,  •■!  8 
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VII— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

hosphoric  acid;  Third  and  fourth  dissociation 

constants  of .  I.  M.  Kolthoff.  Pharm    Week- 

blad,  1930,  37.  !7i 
\  oolobwbebio  method  i-  described  for  tho  deter- 
mination  of   tho   fourth   dissociation   constant   of 
jivrophosphoric  acid.    Thymolphthalein  is  u  ed  as 

,iii     indicator,    and    standard    solutions    of    known 

hydrogen  ion  concentration  consisting  of  carl* 
Uirailion.it.>  mixtures.    The  value  K,     l'6xl0"*waa 
found.    Other  measurements  in  mixtures  of  the  tri- 

sodium    and   tho    totrasodium    salts    i;a\.     I\ 

ID"'.      For  the  third  dissociation  constant,  K,  =  7'6x 

l'i  '  was  found.— W.  S.  M. 

Alkiili  chloride  solutions,"  Behaviour  of  concen- 
trated    rfun'nf;  evaporation,   in  presence  of 

alkali  hydroxides.  (.'.  Chorower.  Z.  angew.  ( 
1980,  3:t,  201—203. 
In  connexion  with  the  recovery  of  potassium  salis 
from    vinassea    ash    by    treatment    with    lime    and 
barium  hydroxide,  followed  by  suitable  decomposi- 
tion of  tin-  salts,  the  solubility  of  alkali  chlorides 
in   presence  of  hydroxides   was   investigated.      An 
experimental    liquor    had   the    following   composi- 
tion:—CI.    3-559     :    OH,    0-9278%;    K,    4-792%; 
!»:«     :    S.    0*0594     ;    so,,    O'OSSl      ;    CO., 
00705%.    The  liquor  was  evaporated  in  a  1-1.  vessel, 
fresh  liquor  being  added  at  intervals,  and  the 
ated  salts  removed  periodically.    At  various 
.is  deposition  of  salts  ceased,  the  boiling  point  was 

taken,  after  which  tho  specific  gravity  was  <l  ter- 
ininod  in  a  modified  pyknometer  provided  with  an 
asbestos  filter,  and  the  sample  then  ana1 
Samples  taken  after  15,  20,  35,  41,  and  48  1.  respec- 
tively of  solution  had  been  evaporated  showed 
boiling  points  increasing  from  110°  to  118°,  and 
■pi  ur.  from  1'396  to  1.370.  Tho  chlorine  ions 
diminished  from  1258  to  7-661  g.  per  100  g.  of 
solution,  and  the  potassium  ions  remained  almost 
constant  at  approximately  17  g.  All  other  Ions  in- 
creased progressively.  The  figures  showed  the 
value  \a  concentration  'OH  concentration  to  be  a 
constant,  and  the  product  ClxOll  also  attained  a 
constant  value.  The  author  discusses  the  explana- 
tion of  tho  rising  Na  value  and  stationary  K  value 
by  the  application  of  the  phase  rule. — W.  J.  W. 

dToJooi  iUity  of in  the  corresponding 

hydractds    and    nkuli    salts.      II.      E.    Oliveri- 

Mandala.    Gaz.  Chini.  Ital.,  1920,  50,  II.,  89—98. 

The  solubilities  of  chlorine  in  sodium  chloride  solu- 
tions  and    hydrochloric    acid,    and    of    bromine    in 
hydrochloric  and  hydrobromic  acids,  have  been  in- 
f.  J.C.8.,  ii..  614.)— T.  H.  P. 

Carbon  dioxide;  Determination  of  in  water- 
insoluble  carbonates.  (  8.  Robinson.  Boil  Sei., 
1920,  10,  11—47. 

1>i  t'  i! minations  were  made  of  the  carbonate  con- 
tent of  samples  of  limestone,  marl,  and  soil.  Tho 
first  method  used  was  that  of  Van  Blyke  (J..  1919, 
40a),  in  which  the  sample  was  decomposed  in  a 
partially     evacuated     fla-k     containing     standard 


barium  hydroxide.  The  second  method  used  was  a 
gasometrio  one,  originally  proj 1  for  soluble  car- 
bonates i>y  Van  Blyke  (J.,  1917,  944).  A  special 
form  of  finely-graduated  oup  nitrometer  was 
with  a  t iii>-'  and  speoial  stoppei  holding  tl 
sample  introduoed  between  tin-  bottom  "t  the  nitro- 
meter and  the  leve  im;  tube  which  contained  mer- 

OUry.      The    apparatus    having    hern    rendered    air- 

ii...  hydrochloric  acid  is  introduced  from  the  cup 

into  tho  nitrometer  and   allowed    to  run  down  and 

mix  with  the  sample.  Alter  all  the  gas  has  been 
evolved,  n~  volume  i .,  lead  and  its  weight  calculated 
from  tallies  prepared  lor  the  conditions  of  the 
method.  Tho  gasometric  method  "as  found  to  bo 
the  more  accurate  of  the  two,  bul  the  firs!  method 

is    to    be    preferred    for    samples    which    are    low    m 

magnesium  carbonate. — -J.  H.  J. 


Thiocyanaies j    Volumetric   determination   of  

with    potassium     permanganate.      R.    Meurice. 
Ann.  Chim.  Analyt.,  1980,  '-'.  378     873. 

'I (Vanatks    may    lie    determined    by    adding    to 

their  BUlphuric  ai  id  solution  an  excess  of  standard- 
ised permanganate  solution  and  then  titrating  the 
with  hydrogen  peroxide  solution.  The  excess 
of  permanganate  added  should  be  at  least  one-half 
of  that  required  for  the  actual  oxidation  of  the 

1  hioeyanate.     Direct  titration  of  tliioeyanates  with 

permanganate  solution  yields  low  results. — AV.  P.  S. 

Snip!' and  chloride;  Synthesis  of in  presence  of 

organic  compounds.  (',.  Cusmano.  Gaz.  Chim. 
Ital.,  1920,  50,  II.,  70—80. 
In  general,  ketones  with  one  carbonyl  group  in- 
crease the  velocity  of  combination  of  chlorine  with 
sulphur  dioxide  to  form  sulphuryl  chloride,  this 
property  disappearing  when  a  halogen,  nitro-  or 
sulpho-gioup  is  introduced  into  the  molecule  at 
any  distance  from  the  carbonyl  group;  the  presence 
of  carboxyl  is  without  effect.  In  oa-diketones,  one 
of  the  carbonyl  groups  may  influence  the  other  in 
tho  same  way  as  a  negative  group  does.  The 
lack  of  accelerating  action  exhibited  by  the  quinones 
and  certain  other  compounds  is  ascribed  to  tho 
formation  of  stable  compounds  with  either  the 
chlorine  or  the  sulphur  dioxide. — T.  H.  P. 


Barium    peroxide;    Reactions    of 


with    other 


oxides.  Investigations  on  some  rapid  low  tem- 
peratwe  reactions  by  means  of  heating  curves. 
J.  A.  Hedvall  and  N.  von  Zweigbergk.  Z.  anorg. 
Chem.,  1919,  108,  119—136. 

The  reactions  between  barium  dioxide  acd  a  largo 
number  of  other  oxides  were  studied  by  means  of 
heating  curves,  as  described  in  a  previous  papor 
(this  J.,  1919,  11  a).  Of  the  oxides  examined  only 
SnO,  SnO,,  and  ZrO,  had  no  action  at  all. 
Purely  catalytic  decomposition  of  tho  barium  di- 
oxide was  brought  about  by  MgO,  CaO,  CuO.  CdO, 
LaaO,,  and  CeO,.  In  other  cases  the  decomposition 
of  the  dioxide  was  followed  by  combination  with 
the  barium  oxide  formed,  e.g.,  with  ZnO,  AIaO,, 
and  TiO,.  Cu,0  and  Bi,(),  were  oxidised  by  the 
barium  dioxide,  and  with  the  following  oxides  oxi- 
dation occurred  followed  by  combination  with  the 
reduced  barium  oxide :  As.o,,  Sb  (),,  Sb,0,,  Cr,0,, 
in,  Mn(),  Mn,0„  Mn,0„  Mu03,  Fe,0„  NiO,  and 
CoO.  In  some  cases  the  reaction  took  place  with 
great  violence,  notably  with  Cu.O,  V,Oa,  Sb,03, 
CraO,,  MoO„  and  MnO.    (r/.  J.C.S.,  1920,  ii.,  36.) 

— E.  H.  R. 

Hydrogen    peroxide;    Electrolytic    production    of 

.     F.  W.  Bkirrow  and  10.  R.  Stein.     Trans. 

Amer.  Electrochem.  Soc,  1920,  69—79.  [Advance 
copy.] 

is  obtained  by  the  electrolytic  decomposition 

of  sulphuric  acid,  and  of  sodium  and  potassium  bi- 

sulphato  solutions,  showed  that  the  current  effici- 

with   which   persulphuric   acid   was  formed 
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were  about  the  same  in  all  three  solutions.  Plati- 
num, with  the  possible  exception  of  manganese 
dioxide,  alone  affords  a  suitable  anode  material. 
Sodium  persulphate  solutions  can  be  produced  of  a 
much  higher  concentration  than  can  persulphuric 
acid,  without  loss  of  current  efficiency.  Distillation 
of  potassium  persulphate  with  sulphuric  acid  and 
water  gave  reasonably  high  yields — about  80% — of 
hydrogen  peroxide.  In  the  case  of  sodium  persul- 
phate, in  no  case  did  distillation  yield  more  than 
9%  of  the  theoretical  amount  of  hydrogen  peroxide. 
Distillation  of  persulphuric  acid  or  sodium  persul- 
phate solutions  would  need  to  be  preceded  by  ex- 
tremely careful  removal  of  all  catalytic  impurities. 

—J.  S.  G.  T. 

Liquid  air;  Rectification  of .  E.  Barbet.  Chim. 

et  Ind.,  1920,  4,  147—150. 

In  liquid  air  rectifiers  in  which  no  means  are  pro- 
vided for  drawing  off  argon,  it  is  impossible  to 
attain  absolute  purity  of  the  nitrogen  or  oxygen. 
It  is  fallacious  to  assume  that  nitrogen,  showing 
0-1— 0-2%  02  on  analysis,  is  of  999— 99"8%  purity, 
as  this  content  of  oxygen  implies  an  even  higher 
proportion  of  argon,  the  latter  being  more  volatile 
and  not  so  readily  arrested  by  the  reflux  condensers. 
Removal  of  argon  from  the  rectifying  column  may 
be  effected  with  even  more  facility  than  the  separa- 
tion of  amyl  alcohol  from  ethyl  alcohol,  and  the 
employment  of  regulators  and  thermometers  for 
this  purpose  is  essential.  Argon  of  any  selected 
concentration  may  be  drawn  off  continuously  at 
certain  plates  of  the  column,  preferably  the  lower 
ones,  without  tedious  manipulation  of  the  rectifica- 
tion process  or  multiplication  of  control  tests. 

— W.  J.  W. 

Weak  acids  and  bases.    Kolthoff.    See  XXIII. 

Potassium  and  sodium.    Quartaroli.    See  XXIII. 

Mixtures  of  gases.  Weaver  and  Palmer.  See  XXIII. 

Patents. 

Sulphuric  acid;  Utilisation  of  the  waste  gases 
evolved  in  the  concentration  of .  H.  Peter- 
sen.   G.P.  302,534,  23.2.17. 

The  waste  gases  are  cooled  by  using  them  to  effect 
a  preliminary  concentration  of  cold  sulphuric  acid, 
and  are  then  passed  into  the  lead  chambers,  in 
place  of  the  water  or  steam  commonly  employed. 

—J.  S.  G.  T. 

Furnace  for  carrying  out  endothermic  gas  reactions 
[e.g.,  production  of  nitric  oxide].  Elektrochem. 
Werke,  G.m.b.H.  E.P.  116,503,  5.6.18.  Conv., 
23.3.17.    Addn.  to  5281  of  1911  (J.,  1911,  812). 

In  an  electric  arc  furnace  constructed  in  accordance 
with  the  former  patent,  a  double-walled,  water- 
cooled  metallic  tube  passes  through  the  upper  cover 
of  the  furnace.  The  gases  from  the  furnace  pass 
directly  from  the  arc  zone  into  this  tube,  which  is 
of  such  dimensions  that  the  gases  leave  it  at  about 
1200°— 1500°  C.  The  concentration  of  nitric  oxide 
is  thereby  increased  to  25%,  compared  with  1"5% 
hitherto  attained.— J.  S.  G.  T. 

Nitric  oxide;  Production  of  in  gas  engines. 

F.  Gerhardt.  G.P.  321,981,  9.12.15.  Addn.  to 
303,255  (J.,  1919,  891a). 

The  exhaust  gases  of  the  engine  are  utilised  to  pre- 
heat the  air  or  gas  stream  employed  to  produce 
turbulence  of  the  charge. — J.  S.  G.  T. 

Gaseous  reactions;  Catalytic  process  for  effecting 

more  especially  for  the  production  of  oxides 

of  nitrogen  from,  mixtures  of  ammonia  and  air  or 
oxygen.    Permutit  A.-G.    G.P.  298,981,  2.5.15. 

The  gaseous  mixture  is  passed  over  material  of  the 


nature  of  aluminate-silieates,  in  which  the 
aluminium  has  been  displaced  by  one  or  more 
elements,  the  oxides  of  which  are  soluble  in  alkali ; 
in  addition,  or  alternatively,  the  alkali  of  the 
aluminate-silicate  may  be  entirely  replaced  by  one 
or  more  heavy  metals.  Natural  base-exchanging 
silicate  minerals  or  artificially  produced  alumino- 
silicates  of  heavy  metals,  such  as  chromium,  man- 
ganese, cobalt,  nickel,  etc.,  may  be  employed.  A 
product  containing  cobalt  and  tungsten  when  em- 
ployed a.s  catalyst  affords  practically  a  quantitative 
yield  of  chlorine  by  the  oxidation  of  hydrochloric 
acid ;  and  a  product  containing  nickel  and  boron 
may  be  used  for  the  oxidation  of  a  mixture  of  sul- 
phur dioxide  and  air  to  sulphur  trioxide. 

—J.  S  G.  T. 

Ammonia;  Synthetic  production  of  .     H.   C. 

Greenwood.     U.S. P.    1,312,534,   12.8.19.     Appl.. 

15.2.18. 
Hydrogen  and  nitrogen  are  passed  over  a  heated 
catalyst  at  a  velocity  of  a  million  litres  or  more  per 
hour  for  each  litre  of  catalyst  space.  Using  1J  mil- 
lion litres  of  the  mixture  at  100  atm.,  yields  of 
about  15  kg.  of  ammonia  per  hr.  per  litre  of  catalyst 
space  may  be  obtained.  It  is  advisable  to  use  10 — 
20%  excess  of  nitrogen. — W.  J.  W. 

(a)  Ammonia;  Production  of  .     (b)  Ammonia 

synthesis  and  catalyst  therefor.       (c)  Ammonia 
synthesis,  (d,  e.  f)  Production  of  ammonia.  J.  C. 
Clancy,  Assr.  to  The  Nitrogen  Corp.     U.S.P.  (a> 
1,352,174,     (b)     1,352,178,     (c)     1,352,179,     (d) 
1,352,180,  (e)  1,352,181,  and  (f)  1,352,182,  7.9.20. 
Appl.,  (a)  23.3.16,  (b)  17.3.19,  (c)  8.9.19,  (d,  e,  f) 
14.1.20. 
A  gaseous  mixture  containing  nitrogen  and  hydro- 
gen is  brought  under  high  pressure  into  contact 
with    a    catalyst   comprising    (a)    an    alkali    metal 
cyanamide;  (b)  a  metal  capable  of  forming  a  nitride 
at  an  ammonia-forming  temperature,  together  with 
a  compound  of  an  alkali  metal  and  carbon  or  an 
alkali    metal    intimately    associated    with    carbon, 
manganese,  and  iron;  (c)  a  compound  containing  an 
atom  of  carbon  united  to  two  nitrogen  atoms  (at 
a  temperature  below  550°);  (d)  a  cyanamide  com- 
position   including   cobalt ;    (e)    a   cyanamide   com- 
position containing  manganese,  or  (f)  a  cyanogen 
compound  containing  potassium. — C.  I. 

Cyanogen  compound  of  an  alkali  metal;  Process  of 
obtaining  the  — — .     J.  C.  Clancy,  Assr.  to  The 
Nitrogen  Corp.    U.S.P.  1,352,175,  7.9.20.    Appl., 
13.7.17. 
An  alkaline-earth  carbonate  mixed  with  a  cyanide 
is  acted  upon  by  free  nitrogen  yielding  an  alkaline- 
earth   cyanide.      This   is  converted   into   an   alkali 
cyanide  by  interaction  with  an  alkali  carbonate. 

— C.  I. 

Metallic  cyanides;  Process  and  means  for  producing 

.    C.  P.  Hidden,  Assr.  to  Nitrogen  Products 

Co.    U.S.P.  1,352,192,  7.9.20.    Appl.,  18.11.18. 

A  MrxTtrBE  of  carbon,  alkali  carbonate,  and  catalytic 
material  is  caused  to  travel  down  a  furnace-heated 
retort  in  presence  of  an  ascending  current  of  nitro- 
gen. The  heating  is  regulated  so  that  no  appreci- 
able formation  of  cyanide  takes  place  until  the 
charge  has  reached  the  lower  portion  of  the  retort, 
at  which  stage  the  temperature  is  suddenly  raised, 
the  cyanide  produced  being  rapidly  cooled  as  it 
emerges  to  prevent  loss  from  volatilisation. 

— W.  J.  w. 

Nitrogen;    Process    for    fixing    atmospheric    ■ . 

C    P.   Hidden,  Assr.   to  Nitrogen   Products  Co. 

U.S.P.  1,352,193,  7.9.20.     Appl.,  5.7.19. 
For  the  fixation  of  nitrogen  by  means  of  a  porous 
charge,  constituents  of  which  are  capable  of  com- 
bining with  free  nitrogen  to  form  a  cyanide  and 
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carbon  monoxide,  the  charge  is  first  heated  to  a 

oyanide-forming  tsjmparatnre  by  d  ons  co» 

ployed  being  Buch  as  to  prevent 

formation  ol  oyaaiae.     Nitrogen,  preheated  tn  the 

urn  temperature,  ia  then  introduced,  after 
hIihIi   con!    nitrogen    is  in    to   remove   the 

carbon  monoxide  to  1  nt  the  tame  tunc  to 

the  jiroilnct  below  the  temperature  at  irhich 
earboB  no  acts  on  the  cyanide. — W.  J.  V 

Potoariufn  tui  pants;  Manufacture  of  Fahr. 

de  Prod,  Chim.  do  Thann  et  de  Mulhouae,     E.P. 
187  619,  SO  18.18.    Com-.,  30.12.18. 

Pocaaaiual  sulphate  is  prepared  by  the  action  on 
finely-porderea  potassium  chloride  of  sulphuric 
■  strength  (70-  72  H.80J  as  to  render 
the  moist  mixture  aa  pulverulent  as  possible.  lTw 
mixture  is  heati-d  in  three  stages,  first  nt  100° — 
.  with  stirring,  then  at  800*  C  and  finally 
at  800c  C.  By  using  a  alight  excess  of  sulphuric 
aoid  a  sulphate  is  obtained  almost  or  quite  free  from 
chloride  especial!]  if  irou  is  replaced  bj  brick 
in  the  furnaces  used  for  tho  last  two  stages,  Potas- 
siura  bisulphate  may  be  substituted  for  Bulphurio 
acid— C    1. 

or  solutions  of  rock  salt  in 

■I'd/  uf  calcium  <i(!i/   iniinnrsittm    from   . 

I'  A.  Kreeth  and  L.  A.  Muuro.  E.P.  149,707. 
16.2.18. 
1  in  usual  process  for  the  purification  of  brine  (L. 
Blond,  K.l'.  -1175  of  1874  and  8S99  of  1878)  is  modi- 
fied by  adding  the  sodium  carbonate  and  calcium 
hydroxide  with  gentle  stirring,  the  reagents  being 
maintained  at  25°  C.  The  precipitate  thus  formed 
les  readily. — C.  I. 


apparatus     for     the 
P.  Pestalozza.     E.P. 


Hypochlorites;     Electrolytic 

direct   jrrrxl 'i/r/io/i   of  . 

160,214,  19.2.19. 

A  vat  is  subdivided  into  a  number  of  cells  by  trans- 
partitions,  the  lower  portions  of  which  are 
constructed  of  the  same  material  as  tho  vat,  the 
remainder  being  constituted  of  electrically  conduct- 
ing material  serving  as  anode  for  one  cell  and 
cathode  for  the  adjacent  cell.  The  several  cells 
communicate  with  one  another  by  apertures  in  the 
partitions,  these  being  staggered.  A  double  series 
of  cooling  pipes,  constituted  preferably  of  glass, 
and  built  up  of  sections  connected  together  by  elas- 
plings,  is  immersed  in  the  cells,  the  one 
series  traversing  the  even-numbered  cells  and  the 
otlier  the  odd-numbered  cells. — J.  8.  G.  T. 

.•Uuniinn;  Process  for  the  manufacture  of .     J. 

Morel.     E.P.  149,769,  17.5.19. 

Aluminium  sulphate  is  obtained  by  treating 
bauxite  with  a  mixture  of  sulphur  dioxide,  air, 
and  steam  at  a  temperature  not  above  800°  C.  in 
in  a  Hargreaves  or  other  suitable  furnace.  The 
mass  is  treated  with  hot  water,  the  solution  filtered, 
concentrated,  heated  to  boiling  point  in  a  closed 
exhaust  apparatus,  and  a  solution  of  sodium  thio- 
inlphate  added,  Al^SOA+SNa^.O^Al.O.-r 
J.Va.SO,.  The  iron  remains  as  ferrous 
sulphate  in  solution.  The  mixture  of  alumina  and 
sulphur  is  washed,  dried,  and  calcined.  Part  of 
tho  sulphur  dioxide  produced  is  utilised  in  the  lirst 
stag>'  of  the  process  and  part  in  regenerating 
■odium  thiosulphate  from  sodium  sulphide  pro- 
duced by  reduction  of  sodium  sulphate  by  carbon. 
The  first  stage  of  the  process  can  be  accelerated  by 
passing  the  gas  mixture  over  au  oxide  of  iron 
•  ktalyst  or  adding  to  the  bauxite  1—2  oJ 
aluminium  or  other  chloride. — C.  I. 

Aluminium  nitrate;  Preparation   of  .       J.  J. 

Hood.     E.P.  149,783.  20.5.19. 
Normal  aluminium  nitrate  is  prepared  by  double 


position  of  aluminium  sulphate  with  calcium, 
barium,  ammonium,  or  potassium  nitrate. — C.  I. 

note;   Method  ■  »/   making  .     E.   0. 

Assr.  to  The.  Dow  Chemical  Co.  U.S. P. 
1,848,707,  L7.8JM.  AppL,  L'S.0.18. 
l.i  v i »  oxide,  in  excess,  is  mixed  with  lead  acetate 
and  the  resulting  basic  lr  id  acctat.'  U  separated, 
A  solution  ol  the  basic  acetate  ia  continuously 
mixed  with  arsenic  aoid,  lead  arsenate  being  pre- 
cipitated.—A.  G. 

Soda,    etc.;    Process  of  depositing   .     W.    F. 

WaCrrson.      U.S. P.   1,350.128,   17.8.20.        Appl., 

8.9.1'.'. 
I'm     crystals    are    formed    around    a    thin    stick    of 
relatively  small  mass  compared   with   the  mass  of 
the  crystals   which   grow   upon   it.     The   whole,    in- 
cluding the  stick,  is  finally  broken  up. — W.  H.  C. 

Zirconium  oxide ;  Method  of  obtaining .    L.  E. 

Barton,  Assr.  to  The  Titanium  Allov  Manufactur- 
ing Co.    U.S.P.  1,351,091,31.8.20.    Appl.,  24.9.19. 

Matkriai.  containing  zirconium  oxide  ia  melted 
with  a  carbonai  sou  reducing  agent,  the  zirconium 
cyanonitride  produced  Ix'ing  then  caused  to  react 
with  an  alkali  sulphate. — \V.  J.  W. 

Thorium;    ltecorcn/  of .    L.  W.  Ryan,  Assr.  to 

Lindsay  Light  Co.  U.S.P.  1,351,489,  31.8.20. 
Appl.,  29.5.18. 

Thorium  is  precipitated  as  a  metaphosphate  from 

a  dissolved  thorium  salt. — C.  I. 

Alkali-metal     hydroxides;     Process    of    producing 

.     S.  S.  Sadtler.     U.S.P.  1,351,693,  31.8.20. 

Appl.,  21.3.19. 

Sodium  hydroxide   is  produced   by   interaction   of 

disodium     phosphate     (284     pts.)     and     calcium 

hydroxide  (148—222  pts.).— C.  I. 

Hydrogen    sulphide;    Process    of    manufacturing 

.       K.    Ikeda.       U.S.P.    1,351,755,    7.9.20. 

Appl.,  12.11.17. 

Sulphur  and  fuel  gas  are  caused  to  interact  in  the 

presence  of  a  catalyst. — C.  I. 

Oxide  or  oxides  of  manganese ;  Method  of  produc- 
ing   .       B.  F.  Lovelace.       U.S.P.  1,352,208, 

7.9.20.     Appl.,  24.4.19. 

A  solution  of  ammonium  carbonate  is  electrolysed 
in  a  single  compartment  cell  at  a  temperature 
below  35°  C,  one  of  the  anodes  containing  man- 
ganese.— B.  V.  S. 

Sodium  bicarbonate  and  hydrogen;  Method  of  pro- 
ducing     .       A.     Nagelvoort,     Assr.     to    The 

Nitrogen  Corp.  U.S.P.  1,352,211,  7.9.20.  Appl., 
7.2.20. 
In  the  ammonia-soda  process  the  ammoniated  brine 
is  treated  with  carbon  dioxide  diluted  with 
hydrogen.  The  presence  of  the  hydrogen  keeps 
down  the  temperature  and  thus  favours  the  forma^ 
tion  of  large  crystals  of  sodium  bicarbonate.  The 
separated  hydrogen  is  collected  for  use  in  the 
synthetic  preparation  of  ammonia. — B.  V.  S. 

Hydrogen  peroxide;   Process  for  stabilising   solu- 
tions 0f .  A.  Queisser.  G.P.  321,616,  20.4.19. 

\V  vna'.-soi.i'ili.F.  complex  salts  of  salicylic  acid  with 
borax  or  disodium  phosphate  are  added  to  solu- 
tions of  hydrogen  peroxide. — L.  A.  C. 

in  and  the  like;   Production  of  substantially 

pure .     15.  Williams.  Assr.  to  Nitrogen  Pro- 

ductsCo.  U.S.P.  1,352,182,  7.8.20.  Appl.,  24.1.18. 
Carbon  monoxide  is  converted  into  carbon  dioxide 
and  free  carbon  by  heating  at  a  temperature  below 
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700°  C.  in  the  presence  of  a  catalyst,  the  latter 
being  agitated  to  facilitate  the  conversion. 

— D.  F.  T. 

Aluminous  materials;  Process  for  purifying  . 

Carborundum   Co.,   Ltd.       From    O.     Hutchins, 

E.P.  150,116,  18.6.19. 
See  U.S. P.  1,310,342  of  1919;  J.,  1919,  631a. 

Nitrogen;  Apparatus  for  fixation  of .    E.  C.  R. 

Marks.        From   Nitrogen   Products   Co.        E.P. 

150,127,  23.6.19. 
See  U.S. P.  1,321,892  of  1919;  J.,  1920.  21  a. 

Nitric  oxide.   E.P.  122,173.   See  XI. 

VIII.-GLASS;  CERAMICS. 

Tief factories;  Physical  characteristics  of  specialised 
.  (Part  S)  Electrical  resistivity  at  high  tem- 
peratures. M.  L.  Hartmann,  A.  P.  Sullivan,  and 
D.  E.  Allen.  Trans.  Amer.  Electrochem.  Soc, 
1920,  1 — 15.  [Advance  copy.]  (See  also  J., 
1920,  365  a.) 
The  electrical  resistivity  of  nine  commercial  refrac- 
tories was  determined.  Fireclay  bricks  of  grade  A 
quality  and  coarse  texture,  bauxite  bricks,  and  silica 
bricks  with  a  lime-bond  gave  regular  resistivity 
curves.  Carborundum  bricks  containing  95%  of 
"  carbofrax  C  "  and  5  °/c  of  bond  gave  similar  curves, 
the  resistivity  being  constant  when  the  bricks  were 
maintained  at  1500°  C.  "  Carbofrax  B,"  on  the  con- 
trary, showed  a  rapid  decrease  of  resistivity  with  in- 
creasing time  of  heating.  Recrystallised  carborun- 
dum ("  Refrax  ")  gave  quite  regular  curves,  the  re- 
sistivity being  low  at  all  temperatures.  With  mag- 
nesia bricks  there  was  a  marked  difference  between 
the  resistivity  curves  during  heating  and  cooling 
and  a  peculiar  flattening  of  the  heating  curves 
(indicating  a  constancy  of  resistance)  between  1000° 
and  1150°  C,  which  appears  to  indicate  a  physical 
change  in  the  structure  of  the  magnesia.  The 
cooling  curves  did  not  show  this  flattening.  The 
difference  between  the  resistivity  curves  during 
heating  and  cooling  of  bricks  of  natural  zirconia  is 
very  marked.  On  heating,  the  resistivity  fell  very 
rapidly  until  a  temperature  of  1200°  C.  was 
reached,  after  which  it  fell  very  slowly,  indicating 
that  a  permanent  change  occurs  on  heating  zirconia 
to  1200°  C.  Coarse-grained  chrome  bricks  possessed 
low  resistivities  at  all  temperatures,  the  resistivity 
•emaining  practically  constant  between  1100°  and 
1200°  C,  increasing  between  1200°  and  1350°  C, 
and  again  decreasing  from  1350°  to  1500°  O.  The 
cooling  curves  differ  greatly  from  the  heating 
curves.  A  table  showing  the  resistivities  of  the 
materials  examined  when  cold  and  at  various  tem- 
peratures between  800°  and  1500°  C.  is  given. 

—A.  B.  S. 

Porcelain  {fired  at]  Seger  cone  7 — 9.     T.  Hertwig. 
Sprechsaal,  1920,  53,  363—365. 

Porcelains  maturing  at  cone  7 — 9  should  be  used 
extensively  in  the  future  on  account  of  the  saving 
in  fuel  as  compared  with  those  fired  at  cone  13 — 14, 
but  to  obtain  the  best  results  the  ovens  must  be 
re-designed  and  additional  fires  employed.  All 
German  hard  porcelains  may  be  biscuit-fired  at 
cone  9  when  very  finely  ground.  In  soft  French 
porcelains  the  clay:quartz  ratio  is  less  important 
than  in  the  harder  German  product.  Porcelains 
fired  at  cone  7 — 9  have  a  slight  bluish  tinge  if 
quartz  is  used,  but  this  disappears  if  flint  is  substi- 
tuted. A  number  of  formulae  for  bodies  and  for 
glazes  of  various  colours  are  given.  The  materials 
used  for  a  body  for  glazed  porcelain  should  not  be 
ground  for  more  than  24  hrs.,  as  if  it  is  too  finely 
ground  the  glaze  subsequently  applied  will  craze. 


Materials  for  bodies  which  are  not  to  be  glazed  may 
be  ground  for  70—100  hrs.— A.  B.  S. 

Ultra-filtration.     Schmitt.     See  I. 

Patents. 

Clay;  Preparation  of  for  shaping  in  the  dry 

state  under  high  pressure  with  the  aid  of  heat. 

Chem.  Lab.  fiir  Tonindustrie  und  Tonindustrie- 

zeit.      H.    Seger    &    E.   Cramer.      G.P.    321,930, 

20.1.15. 

The  plasticity  of  clay  is  destroyed  by  heating  to  a 

temperature  above  that  ordinarily  used  for  drying 

but  below  the  firing  temperature.       The   product 

when    subjected   to   high    pressure   and    then   fired 

forms  a  strong  mass  suitable  for  bricks. — A.  B.  S. 

Enamel  coating;  Producing  an on  vessels  and 

the  like.   C.  Wagner.   G.P.  321,840,  12.4.19. 
A   mixture  of  borax,   bronzite,    and  black   copper 
oxide  applied  to  the  surface  of  the  vessels  gives  on 
firing    a   crystalline    bronze     appearance    of     red, 
yellow,  or  green  colour. — L.  A.  C. 

Glass  surfaces;  Process  for  treating .     T.  Ueda. 

E.P.  144,737,  12.6.20.    Conv.,  20.11.17. 

See  U.S.P.  1,306,505  of  1919;  J.,  1919,  579  a. 

Drying  crucibles  [for  melting  steel  and  other  sub- 
stances']; Apparatus  for  .       L.   Vergniaud. 

E.P.  149,703,  22.10.18. 


IX.-BUILDING  MATERIALS. 

Portland    cement,    hydraulic    lime,    and    volcanic 

ashes;  Long-time  tests  of .    I.  Hiroi.    J.  Coll. 

Eng.,  Tokyo  Imp.  Univ.,  1920,  !0,  155—172. 

Particulars  are  given  of  an  investigation  com- 
menced over  20  years  ago  in  connection  with  the 
manufacture  of  concrete  blocks  for  harbour  works. 
No  case  of  decomposition  of  cement  by  the  chemical 
action  of  sea-water  alone  has  been  observed,  except 
where  defective  cement  was  used.  It  is  concluded 
that  Portland  cement  of  good  qiiality,  properly 
gauged,  can  be  made  to  resist  the  action  of  sea- 
water  for  an  unlimited  time.  "Neat"  cement 
briquettes  attained  their  maximum  strength  in 
less  than  a  year  and  then  rapidly  became  weaker, 
in  some  cases  losing  their  tensile  strength  entirely 
in  four  or  five  years,  though  still  remaining  intact 
and  even  showing  increased  compressive  strength. 
The  tensile  strength  in  air  and  in  fresh  water  in- 
creased similarly  at  first,  but  after  the  initial  rise 
the  changes  were  irregular,  although  showing  a 
tendency  to  gradual  increase.  "  Neat  "  hydraulic 
lime  gave  similar  results  in  air  and  in  fresh  water, 
but  attained  a  maximum  strength  in  salt  water 
after  three  years,  after  which  a  decrease  occurred, 
with  total  disintegration  in  6 — 7  years.  Prolonged 
tests  of  mortar  made  with  1  part  of  cement  to  2 
of  sand  showed  progressive  increases  in  strength 
with  age,  no  sign  of  disintegration  being  observed ; 
the  ultimate  tensile  strengths  attained  were  about 
S5  and  50  kg.  per  sq.  cm.  in  air  and  in  sea-water 
respectively.  Similar  tests  with  hydraulic  lime 
mortar  indicated  an  ultimate  maximum  tensile 
strength  of  about  20  kg.  per  sq.  cm.  With  1:3 
cement-sand  mortar  the  mean  final  strengths  after 
22  years  in  air,  fresh  water,  and  sea  water  re- 
spectively were  as  follows:  Tensile,  70,  42,  37; 
crushing",  620,  500,  350  kg.  per  sq.  cm.;  1:3 
hydraulic  lime  mortars  gave  similar  results.  Tests 
of  the  crushing  strength  of  mortar  briquettes  made 
with  coarse  beach  sand,  "standard"  sand,  and 
sand  which  passed  through  a  sieve  with  220  meshes 
per  sq.  cm.  confirmed  the  superiority  of  the  coarser 
sands,  which  gave  results  50°'  or  more  higher  than 
the   fine   sand.     The   strength     of    mortars   in   sea 
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a  be  nearly  in  inverse  rutio  to  tie- 
proportion   ol    sand   pwnl  ;    the   most    regular    m- 

ngth  were  shown  with  1:2  mortar. 
'I  he  i:  inio  uhet  in  mortar  is  of  no  advan- 

tage in  air,  but  in  sea  water  considerably  increased 
-trenntli  results  from  using  properly  proportioiied 
mixtures  of  suitable  aah  with  oemenl  and  sand. 
sts  of  briquette*  prepared  by  ram- 
ming the  mortar  mixtures  into  moulds  and  by  pour- 
ing indicated  that  the  early  superiority  of  rammed 
mortar  i-  maintained  throughout  during  use.  The 
proportion  of  water  used  appears  to  havo  no  ulti- 
I'ffect  on  the  strength  of  mortar. 

Patents. 

Cement  an-l  (As  KJke;  Botary  kilns  for  burning . 

.1.    s.    Pasting.    E.P.    149,764,    17.5.19.    t'onv., 

14.0.18. 
The  inner  surface  of  n  horizontal  rotary  kiln  is  in- 
creased between  the  feeding  end  and  the  sintering 
zone  by  corrugating  the  surface   in   the  form  of 

circumfi  n  ntial  rings.  The  rings  absorb  heat  from 
tin-  heating  gases  and  transmit  it  by  conduction  to 
the  materia]  treated.— W.  F.  F. 

Kilns.    B.P.  160,167,    See  I. 

Wood-pul i- liquor.     E.P.  150,571.     See  V. 

X.-METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Host  furnace* ;  Variation*  in  the  heat  supplied  to 

and   tlnir  effect  on   the  fuel  consumption. 

W".  W.   Hollings.       Iron  and  Steel  Inst.,  Sept., 
1920.     [Advance  proof.]     12  pages. 

Wiu.N  an  addition  is  made  to  tlio  supply  of  heat  to 
■   blast   furnace  the  economy  in  fuel  exceeds  the 

theoretical    equivalent   of    the   heat    added.     It   is 
hown  that  any  variation  in  the  heat  supplied  in- 
voh  ndary   series  of  changes  in   the  heat 

developed  and  absorbed  within  the  furnace,  and  the 
ultimate  calorific  effect  is  the  sum  of  an  infinite 
geometric  series  of  which  the  primary  variation  is 
the  first  term.  The  theory  is  the  outcomo  of  an 
attempt  to  explain  the  unsatisfactory  results 
obtained  at  the  Brymbo  steel  works  with  a  dry  air 
Mast,  and  it  is  shown  that  for  countries  with  such 

moisture  as  England  it  dors  not  pay 
to  iiistal  the  dry-blast.  Crushing  of  the  charge  to 
a  uniform  size  may  be  expected  to  result  in  a  con- 
siderable saving  of  fuel.  Tho  process  of  blowing 
with  air  slightly  enriched  with  oxygen  is  not 
likelv  to  result  in  an  appreciable  economy. 

— T.  H.  Bu. 

/      'trie   furnace;   Consumption   of   energy    '>>/    the 

in    the   manufacture    of    pig   iron   etc.     A. 

Coutagne.     Rev.  Met.,  1920,  17,  450-^68. 

A  large  amount  of  experimental  data  obtained  in 
various  operations  using  a  four-phase  electric 
furnace  of  800 — 1000  kw.  capacity  is  given.  The 
energy  required  for  the  reduction  and  fusion  of  iron 
in  tin-  manufacture  of  pig  iron  from  ore  containing 
45—55  %  Fe  and  from  turnings  and  scrap  containing 
90%  Fe,  for  tho  reduction  and  fusion  of  manganese 
in  the  manufacture  of  75%  ferromangane.se,  and  for 
the  reduction  and  fusion  of  silicon  in  the  manu- 
facture of  ferrosilicon  of  various  grades  from  iron 
scrap  and  turnings  is  fully  considered.  In  the 
silicon  experiments  the  questions  of  capacity  of 
furnace  and  the  richness  of  the  alloys  produced  are 
dealt  with,  as  is  also  the  loss  of  silicon  as  silica  by 
volatilisation.  The  consumption  of  energy  required 
in  the  manufacture  of  the  ternary  alloys  of  iron, 
silicon,  and  manganese  from  ore  and  scrap  iron  is 
also  given.  Comparison  of  the  experimental  data 
with  theoretical  data  shows  that  the  useful  electric 


thermic  affecl  fox  an  electric  furnace  of  sou— 1000 
lea .  oapaoitj    is  near  t;n      and   foi    a   furnace  ot 
|.a,  ii  i     aboul     70  Comparative 

thermal  balana  sheets  slam  that  the  electric 
furnace  working  with  and  without  gas  oomparec 
favourably  with  a  blast  furnace  working  under 
similar  conditions.—  J .  \Y.  D. 

■U;    Eh, trie  .     C.   G.   Carlisle.      Iron   and 

Stc.l  Inst.,  Sept  ,  1930.  [Advance  pn 
83  p  ■ 
\\uisis  ot  electric  furnace  slags  ami  the  accom- 
panying metal  oonfirm  the  contention  that  the  slag 
must  lie  free  from  metal  oxides  before  sulphur  in 
any  considerable  degree  can  be  transferred  from, 
metal  to  slag.  The  elimination  of  sulphur  is  greater 
the  smaller  the  furnace,  Phosphorus  cannot  be 
reduced  in  like  degree.  Production  of  sound  metal 
depends  upon  the  control  of  slags  especially  during 
tho   refining  period.     Results   of   tests  on   electric 

steels    made    In    All'     Hoard    s|  leellira  t  lOHS    Br©    given. 

On  an  equal  number  of  test-pieces  a  greater  per- 
centage of  success  was  Obtained  than  With  Siemens 
steels  of  tho  same  composition.  Compression  tests 
in  which  the  load  was  applied  quickly  in  order  to 
find  out  if  the  steel  would  resist  shock  without 
breakdown  showed  up  clearly  the  value  of  the  elec- 
tric steels,  and  workshop  practice  oxer  a  long  period 
bore  out  tho  compression  test  results.  Electric 
steels  gave  higher  crushing  loads  and  yield  points 
than  crucible  steels  Particulars  of  practical  tests 
with  electric  steel  dies  and  other  tools  aro  given. 
A  high-speed  drill  of  electric  steel  gave  record 
results.  Tests  on  an  aeroplano  exhaust  valve  of 
electric  steel  showed  a  marked  increase  in  strength 
at  temperatures  over  800°  C.  In  the  author's  opin- 
ion a  15 — 20-ton  electric  furnace  would,  under 
steady  conditions,  produce  as  cheaply  as  a  50-ton 
acid  Siemens  furnace. — T.  H.  Bu. 

Steel;  Deoxidation  of with  hydrogen.    J.  H. 

Wlutelev.      Iron    and   Steel    Inst.,    Sept.,    1920. 
I  Advance  copy.]  14  pages. 

Heating  a  section  of  a  steel  plate  in  hydrogen  at 
temperatures  below  950°  C.  failed  to  remove  the 
banded  structure  or  micro-ghost  lines  (J.,  1920, 
452  a).  Samples  of  Arnico  iron  containing  numer- 
ous visible  particles  identified  as  iron  oxide  (FeO) 
and  iron  oxide-sulphide  cutectic  were  subjected  to 
the  action  of  hydrogen  at  various  temperatures,  the 
experiments  being  made  with  small  sections  and 
also  with  strips  1/400  in.  thick.  Oxide  was  re- 
moved very  slowly  below  960°  C,  but  the  rate  in- 
creased with  the  temperature.  At  1300°  C.  the  thin 
snips  appeared  to  be  deoxidised  in  1  hr.  With  thin 
turning  the  speed  of  deoxidatioTJ  was  greater,  pro- 
bably due  to  the  numerous  cracks.  It  was  found 
that  one  steel  was  decarburised  and  another  car- 
burised  under  the  same  conditions  in  hydrogen.  To 
determine  correctly  oxygen  as  oxide  in  steel  a  tem- 
perature of  1000°— 1200°  ('.  is  necessary.  The  dril- 
lings or  turnings  should  bo  as  fine  as  possible,  and 
the  possibility  of  the  evolution  of  carbon  monoxide 
and  dioxide  must  bo  borne  in  mind. — T.  H.  Bu. 

Cast  steel;  Stmlirs  uf  the  miicrostrueture  of . 

F.  G.  Allison  and  M.  M.  Rock.  Chem.  and  Met. 
Eng.,  1920,  23,  .383—389. 

Tin-,  influence  of  the  temperature  at  the  time  of 
pouring  and  tlio  conditions  of  cooling  etc.  as  re- 
vealed by  the  inspection  of  photographs  of  polished 
and  etched  surfaces  and  the  conditions  of  dendritic 
growth  are  discussed.  A  number  of  photographs 
are  included  in  tho  paper. — W.  H.  C. 

Carbon  steels  hrntnl  in    rncii<>;  Surface  changes  of 

.     E.  H.  Hemingway  and  G.  R.  Ensminger. 

Amer.  Inst.  Min.  Eng.,  Aug.,  1920.  Chem.  and 
Met.  Eng.,  1920,  23,  366. 

After  beating  a  steel  containing  P01%  C  t'n  vacuo- 
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for  6  hrs.,  at  1000°  C,  there  appeared  on  the  sur- 
face, when  examined  at  500  magnifications,  delicate 
pearlitic  grains  representing  a  structure  stable 
below  the  critical  point.  Independent  of  this 
structure  was  a  second  system  consisting  of  deeply 
marked  polygonal  crystals  representing  7-iron 
boundaries,  and  also  a  third  system  independent  of 
either,  which  was  thought  to  represent  the 
boundaries  of  former  y-crystals  which  had  been  ab- 
sorbed by  crystalline  growth.  This  outside  layer 
of  carbon-free  iron  was  very  thin,  although  with 
steels  of  lower  carbon  content  a  layer  of  greater 
depth  was  obtained.  A  study  of  the  deposits  found 
inside  the  vacuum  tube  suggested  that  this  outside 
layer  consisted  of  ferrite  volatilised  at  the  high  tem- 
perature and  redeposited  below  the  temperature  at 
which  solid  solution  exists.  Any  iron  oxide  exist- 
ing on  or  in  the  steel  would  tend  to  cause  decar- 
burisation  by  breaking  down  the  cementite. 

—J.  W.  D. 

Steel;  Nitrogen  in  ■  and  the  erosion,  of  guns. 

H.  E.  Wheeler.     Amer.  Inst.  Min.  Eng.,  Aug., 
1920.     Chem.  and  Met.  Eng.,  1920,  23,  366. 

Small  steel  cylinders  of  various  compositions  were 
heated  in  ammonia  for  20  hrs.  at  650°  C.  and  then 
cooled  in  the  same  atmosphere.  Nascent  nitrogen 
from  such  treatment  forms  Fe,N,  which  is  stable 
below  450°  C,  and  penetrates  the  steel.  Carburisa- 
tion  also  occurs  in  low-carbon  steel  by  pyridine  or 
hydrocarbon  impurities  in  the  gas,  while  decar- 
burisation  takes  place  in  hypereutectoid  steels. 
In  alloy  steels  the  alloying  elements  do  not  combine 
with  the  nitrogen,  but  affect  the  penetration  only 
as  they  affect  the  carbide.  White  cast-iron  becomes 
coated  with  a  layer  of  solid  Fe.N  containing  1%  C. 
Cold  work  greatly  assists  the  penetration,  the  work 
apparently  shattering  the  cementite  so  that  it  is 
more  easily  dissolved  and  retained  in  solid  solution 
by  the  combined  action  of  heat  and  nitrogen.  These 
results  were  so  similar  to  the  phenomena  accom- 
panying gun  erosion  t'-?.t  it  is  suggested  that  the 
hard  white  layer  on  the  inside  of  an  eroded  gun  is 
a  locally  cold-worked  austenrtic  ease  due  to  the 
penetration  of  nitrogen  at  the  high  pressure  and 
temperature  produced  during  explosion. — J.  W.  D. 

Flakes  [in  nickel  steelj;  Cure  of by  proper  heat 

treatment.        C.   S.    Crouse.        Chem.   and   Met. 
Eng.,  1920,  23,  329—332. 

Flakes  and  streaks  in  nickel  steel  forgings  due  to 
cooling  strains  were  practically  eliminated  by  cast- 
ing in  octagonal  instead  of  in  square  moulds,  strip- 
ping the  ingots,  and  cooling  slowly  and  uniformly 
in  ashes  instead  of  quickly  in  air.  Flakes  due  to 
strains  set  up  in  the  forgings  during  heat  treat- 
ment were  reduced  considerably  by  adopting  the 
following  modified  procedure.  All  forgings  were 
preheated  to  500°— 700°  F.  (260°— 370°  C.)  before 
charging.  Large  forgings  were  then  raised  to 
1475°  F.  (800°  C.)  in  8—12  hrs.,  held  at  that  tem- 
perature for  li  hrs.,  and  then  quenched  in  water 
for  1J  min.  On  withdrawing  from  the  water  they 
were  charged  into  a  tempering  furnace  heated  to 
900°— 1050°  F.  (480°— 570°  C),  raised  to  that  tem- 
perature in  2 — 4  hrs.,  maintained  uniform  for 
3  hrs.,  then  withdrawn  to  a  closed  pit  and  cooled  to 
below  600°  F.  (315°  C),  with  the  pit  covers  closed. 
Small  forgings  were  subjected  to  a  similar  treat- 
ment except  that  they  were  quenched  in  water  for 
1  min.  only  from  a  temperature  of  1500° F.  (,S20°C.) 
after  being  kept  for  2  hrs.  at  this  temperature.  By 
the  above  heat  treatment  failures  were  reduced  to 
15%  of  the  total.— J.  W.  D. 

Nickel-chromium  steels;  Temper-brittleness  of . 

R-  H.  Greaves  and   J.   J.   A.   Jones.     Iron  and 

Steel  Inst.,   Sept.,    1920.     [Advance  proof.]     48 
pages. 

On  reheating  tough  and  brittle  specimens  of  various 


nickel-chrome  steels  in  pairs  to  temperatures 
within  the  embrittling  range,  identical  Izod  impact 
figures  were  reached  m  a  period  of  time  which  in- 
creased the  lower  the  reheating  temperature.  The 
embrittling  range  was  lower  for  electric  than  for 
open-hearth  steels.  Tempering  within  or  below  the 
embrittling  range  introduced  two  opposing  ten- 
dencies^— a  softening  effect  tending  to  increase  the 
impact  figure  and  an  embrittling  effect  tending  to 
decrease  it.  Short  periods  of  tempering  (less  than 
30  mins.)  did  not  induce  brittleness.  The  order  of 
susceptibility  of  various  steels  to  develop  temper 
brittleness  is :  acid  open-hearth  steel,  electric  steel, 
crucible  steel.  Of  nickel  chromium  steels  the  softer 
steels  are  the  least  susceptible.  As  the  temperature 
of  hardening  is  raised  the  impact  figure  of  the 
tempered  steels  becomes  distinctly  lower.  Vana- 
dium had  no  effect  on  susceptibility,  and  chromium 
steels  showed  the  same  order  of  brittleness  as  nickel- 
chromium  steels.  Molybdenum  steels  showed  very 
slight  susceptibility.  Nickel  steels  showed  various 
degrees  of  susceptibility,  and  carbon  steels  with 
less  than  0'045%  S  and  P  showed  no  tendency  to 
develop  brittleness.  Even  in  the  unhardened  state 
nickel-chromium  steels  showed  a  tendency  to  brittle- 
ness. Heating  in  carbon  dioxide  caused  a  decided 
reduction  of  susceptibility.  Heating  and  cooling 
curves  showed  no  certain  indication  of  a  critical 
point  in  the  embrittling  range.  The  density  of 
steel  after  water  cooling  is  a  trifle  less  than  after 
slow  cooling.  The  electrical  resistivity  of  tongh 
and  of  brittle  material  is  identical.  There  is  no 
apparent  difference  in  the  hardness  of  the  two 
varieties.  The  elastic  limit  of  the  water-cooled 
specimens  is  generallv  lower  than  that  of  the  slowly 
cooled  steel.— T.  H.  Bu. 

Uranium  steels.     E.  Polushkin.     Rev.   Met.,  1920, 
17,  421—437. 

A  series  of  experiments  carried  out  on  steels  con- 
taining increasing  quantities  of  uranium  up  to  7% 
show  that  the  Acl  point  is  not  affected,  while  the 
Arl  point  is  not  affected  up  to  2%  U,  but  is  slightly 
lower  with  increased  quantities.  Uranium  is 
present  in  the  steels  either  as  oxide  or  carbide. 
Under  the  microscope  the  oxide  has  a  dark-grey 
colour  with  a  slightly  bluish  tint,  and  the  carbide 
on  heat  tinting  acquires  characteristic  blue,  green, 
and  violet  colours,  which  become  bluish-grey  if  the 
heating  is  prolonged.  The  carbide  is  hard,  well- 
crystallised,  contains  small  white  crystals,  and  does 
not  enter  into  solid  solution  with  iron  even  at 
1250°  C.  It  has  a  tendency  to  produce  a  pearlitic 
structure  which  becomes  dark  with  badly  formed 
lamellae  as  the  quantity  of  uranium  increases.  The 
formula  of  the  carbide  is  probably  UC.  Mechanical 
tests  indicate  that  with  low  carbon  content 
uranium  raises  the  elastic  limit  and  the  ultimate 
stress,  while  the  ductility  remains  unaffected  or  is 
slightly  increased.  When  the  carbon  exceeds  0"6%, 
however,  the  increase  in  the  elastic  limit  and 
ultimate  stress  is  accompanied  by  a  lowering  of  the 
ductility.  Uranium  increases  the  hardness  but 
does  not  influence  the  impact  or  alternating  tests. 
The  properties  of  alloy  steels  were  apparently  not 
greatly  improved  by  the  addition  of  uranium, 
although  nickel-uranium  steels  appeared  to  have  a 
ductility  superior  to  that  of  ordinary  nickel  or 
nickel-chromium  steels. — J.  W.  D. 

dalrnnised  iron;  Deterioration  of by  smoke. 

Wislicenns.  Z.  angew.  Chem.,  1920,  33,  204. 
Tests  by  Siedler  (Rauch  und  Staub,  1920,  10,  43) 
show  that  galvanised  iron  is  unsuitable  for  roofing 
in  districts  where  it  is  exposed  to  smoke  and  gases 
from  factories,  railways,  and  house  chimneys. 
Sulphur  dioxide,  in  presence  of  moisture  and 
oxygen,  attacks  it  rapidly;  on  the  other  hand,  dry 
sulphur  dioxide  has  only  a  slight  effect.  A  mixture 
of  sulphur  dioxide  and  carbon  dioxide  is  very  cor- 
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rosive ;  moist  carbon  dioxide  alone  is  less  so.  Mnro- 
■oopica]  .  taminati  M  ol  eonrodod  galvanised  nun 
ihuwn  the  pmMM  of  minute  cavities  and  "i  sol- 
containing  ferria  aside,  the  formation  ol 
which  i-  dne  to  gafcranic  action  or  to  actual  -,,|u- 
t  urn  of  the  nine  coating.  Sool  may  be  a  contri- 
butory factor  to  corrosion  bj  acting  as  a  catalyst, 
and  deterioration   maj    also   be  brought   abi 

nidal ion  of 
dphuroua  acid  in  th<  W,  J .  W. 

i'.jtruetion    of    in    the    open-hearii 

r'nrfui.  .■  with  rimuttaiM  of  sine  oxide. 

It.   \V.   Muller.     Stahl  u.    Bison,    L890,    I!'.    L] 

1,  op  of  2000  kg.  of  pig  iron,  3000  I 
rap  anil  bars,  and  S000  kg.  of  galvanised  iron 
•ether  with  100 — 150  kg.  of  coke,  was 
melted  in  a  12 — IS-ton  open-hcartli  furnace  The 
was  volatilised  and  oxidised  and  passed  out 
with  the  outgoing  hot  gases  as  zinc  oxide  vapour. 
The  pas.s  leaving  the  furnace  at  1500°  ('.  were 
drawn  by  means  of  an  exhauster  through  a  tubular 
Cooling  arrangement  and  were  cooled  to  160°  C. 
From  the  exhauster  the  gases  passed  through  a 
settling  chamber  which  served  tho  double  purpose 
of  cooling  the  gases  still  further,  and  of  reducing 
their  velocity  before  passing  to  the  filtering  appa- 
ratus. A  large  proportion  of  the  zinc  oxide  was 
deposited  on  the  floor  of  this  chamber,  the  re- 
mainder lieing  recovered  in  the  filtering  chamber, 
which  consisted  of  a  large  number  of  iron  pipes  con- 
taining bags  of  fine  texture.  The  zinc  oxide  re- 
oovered  bad  the  composition  9661  ZnO,  207% 
PbO.  1  8S      Fe,0     0-04%  MnO,  019%  SO,. 

—J.  W.  D. 

plating  from  alkaline  tin  baths  In/  the  use  of 
a.lditwn  agents.  F.  V.  Mathers  and  W.  H.  Bell. 
Trans.  Amer.  Electrochem.  Soc.,  1920,  41^44. 
[Advance  copy,  j 

GOPAIBJ  balsam,  rosin,  and  to  a  lessor  extent  similar 
organic  fatty  acids  or  acid-containing  substances 
were  found  to  be  satisfactory  addition  agents  in 
producing  smooth,  adherent  electrolytic  deposits  of 
tin  from  sodium  stannite  baths.  The  baths  gradu- 
ally deteriorated  so  that  finally  satisfactory  deposits 
could  not  bo  obtained. — J.  S.  G.  T. 

Leod  plating  from  sodium  hydroxide  Trad  hnths  by 
the  use  or  addition  agents.  F.  C.  Mathers. 
Trans.  Amer.  Klectrocfiem.  Soc.,  1920,  35—39. 
[Advance  copy.] 

(.1  M  s  uidarac,  gum  albanum,  resin,  and  oleic  acid 
\.  ere  found  to  be  satisfactory  addition  agents  for 
diminishing  the  formation  of  loosely  adhering 
crystals  on  the  lead  deposits  from  electrolytic  baths 
of  lead*  acetate  dissolved  in  excess  of  sodium 
hydroxide  solution.  Other  gums,  resins,  and  fatty 
acids  were  also  satisfactory.  A  suitable  concen- 
tration of  bath  is  :  7"3%  of  crystallised  lead  acetate, 
SO  of  sodium  hydroxide,  03 — 1%  of  addition 
agent.  As  high  a  temperature  as  possible  should  be 
employed.  The  anode  current  density  should  not 
■  KCeea  1  amp.  per  so,,  dcm.  A  cathode  current 
density  of  l'(j — 2  amps,  per  sq.  dcm.  may  be  em- 
ployed. The  deposits  are  less  resistant  to  sulphuric 
acid  than  those  afforded  by  acid  lead  baths. 

-J.  8.  G.  T. 

Antimony;  Determination  of in  leail-antimony 

aJXoy$,  I.  I:,  rtianx.  Ann.  Chim.  Analvt.,  1920, 
2.  273—278. 
Five.  g.  of  tho  sample  (e.g.,  antifriction  metal)  is 
dissolved  by  heating  with  40  c.c.  of  concentrated 
sulphuric  acid  and  10  g-  of  potassium  sulphate,  the 
solution  cooled,  diluted  with  200  c.c.  of  water, 
50  c.c.  of  hydrochloric  acid  and  2  drops  of  a  0"1% 
solution  of  Poirrier's  Orango  arc  added,   and  the 


mixture  is  titrated  with  standardised  permangan- 
ate solution.      As  soon  as  all  the  antimony  has  been 

oxidised  the  n<  \t  drop  ol  permanganate  solution 
added  reacts  with  the  hydrochloric  acid  yielding 
free  chlorine  winch  at  once  bleaches  the  colouring 

matter.      Lead,    bismuth,    tin,    copper,    and    arBeoii 

do  not  interfere;  iron  is  titrated  together  with  the 
antimony.     The   iron    maj    I*-  determined  colori- 

ineii!cali\  with  thioeyanate  in  the  titrated  solution 
and  an  allowance  made  for  its  quantity.—  \Y.  r.  s. 

Solid  fiats  of  aggregation;  Theory  of  the .     A. 

Van   der    Worth,      Z.   physik.   (hem.,    1920,  95, 
129—188. 

Broome  heat  and  mechanical  solidity  both  depend 
on  molecular  attraction  and  furnish  a  measure 
the  resistance  with  which  a  substance  opposes  any 

force  which  tends  to  disrupt  it.  It  is  possible  U> 
draw  quantitative  conclusions  in  connexion  with  the 
mechanical  properties  of  solid  substances,  e.g., 
metals,  from  simple  thermal  data.  (fit.  J.C.S., 
ii.,  583.)— .1.  F.  S. 

After-corrosion  of  firearms.     Huff.    See  XXII. 

Steel.     Dovey.     See  XXIII. 

Patents. 

Electrical  furnace*  \Jor  milling  and  refining  steel]. 

F.I. AT.   Fal.hr.   Ital.   Automobili  Torino.     E.P. 

(a)    121,486.   12.12.18.   and   (u)   134,810,   10.3.19. 

Conv.,  12.12.17  and  2.11.18. 
(a)  The  electrodes  employed  in  an  electric  furnace 
for  melting  and  refining  steel  etc.  are  protected 
from  the  point  where  they  receive  current  to  their 
entrance  into  the  furnace,  against  the  action  of  the 
outside  air,  by  a  telescopic  tube  the  movable 
member  of  which  is  secured  to  a  terminal  clamp, 
and  slides  airtight  against  a  fireproof  ring  secured 
to  the  fixed  member,  which  is  provided  with  a 
double  wall  for  water  circulation.  Fireproof  in- 
sulating rings  are  provided  inside  the  fixed  member. 
Means  are  provided  for  tilting  the  furnace  for  pur- 
poses of  pouring  etc.,  and  for  removing  the  elec- 
trode holders  together  with  the  roof  of  the  furnace. 
The  furnace  hearth  is  made  conducting  by  the  addi- 
tion of  suitable  substances  to  the  refractory  em- 
ployed, (b)  The  electrodes  are  secured  to  their 
supports  by  means  of  an  angle  bar.  The  cooling 
cylinders  rest  upon  the  furnace  roof  and  slide 
within  guide  rings  provided  at  the  lower  ends  of 
the  uprights  of  the  electrode  holders. — J.  8.  G.  T. 

Electric  furnaces.  D.  de  Luca.  E. P.  1.50,532,  2.9.19. 
An  electric  furnace  adapted  for  the  production  of 
cast  iron  from  scrap  etc.  comprises  a  metal  frame 
covered  with  sheet  metal  and  five  arches  of  refrac- 
tory brickwork,  four  of  which  are  arranged  to  form 
the  side  walls  of  the  furnace  and  rest  on  the  fifth, 
which  forms  the  base.  The  corners  and  sides  of 
the  furnace  are  reinforced  by  angle  irons.  The 
arches  are  lined  with  flat  brickwork,  and  the  inter- 
mediate space  is  filled  with  a  protective  refractory 
material,  the  brickwork  lining  being  also  covered 
with  a  protective  coating.  A  filling  of  binding 
material  is  arranged  between  the  arches  and  tho 
metal  sheet  enclosing  the  entire  brickwork.  A 
tapping  hole  is  arranged  on  one  side  of  the  fur- 
nace. The  movable  (over  is  provided  with  openings 
and  devices  for  mounting  the  electrodes. 

—J.  8.  G.  T. 

Steel  treatment;  Process  of .     Steel  treatment 

uatus.  D.  .1.  Simpson,  Assr.  to  N.  8. 
Amstutz.  U.S. P.  (a)  1,&51,494  and  (b)  1,351,495, 
31.8.20.  Appl.,  5.4.15.  Renewed  29.12.19. 
(a)  Siii  i,  i-  subjected  to  a  continuously  rising  heat 
up  to  1370°  F.  (740°  C.)  for  a  carbon  content 
of  0-3  '  or  1270°  F.  (680°  C.)  for  065%  of  carbon; 
the  application  of  heat  is  then  arrested,  the  steel 
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subsequently  heated  to  above  the  upper  critical 
point,  and 'finally  quenched  in  a  gaseous  cooling 
medium,  (b)  A  furnace  for  carrying  out  the  process 
is  described. — J.  W.  D. 

[Iron-silicon]  alloy.    J.  G.  Homan,  Assr.  to  W.  H. 
Keller.     U.S. P.  1,352,367,  7.9.20.    Appl.,  3.1.20. 

An  alloy  having  an  electrical  resistance  higher  than    | 
that  of  iron  consists  of  iron  with  1 — 6%  Si  and  0'2 — 
1%    Mn,   the   amount  of   manganese   added   being 
directly  proportional  to  the  silicon  content. 

—A.  R.  P. 

Silicon-iron   alloys;   Prevention    of    graphite   pre- 
cipitation in   the   manufacture   of  acid-resistant 

.     Masehinenfabr.  Esslingen.     G.P.  321,879, 

4.9.18.    Addn.  to  306,001  (J.,  1918,  628  a). 
The     silicon-iron    alloy     is     melted     in     such    an 
apparatus,  that  an  increase  in  the  carbon  content 
is  prevented,  and  not  in  a  cupola,  as  described  in 
the  chief  patent. — L.  A.  C. 

Arsenious  ores;  Treatment  of .     H.  J.  Wilson. 

E.P.  149,366,  3.1.19. 
Crushed  ore  containing  arsenic  is  fed  by  gravity 
into  a  roasting  furnace  through  a  preheater  con- 
sisting of  a  tower  having  within  it  a  tubular  con- 
centric passage  through  which  the  volatile  products 
from  the  furnace  pass  to  the  condensing  plant.  The 
spent  ore  from  the  furnace  passes  through  an  air 
preheater.  The  impure  arsenious  oxides  obtained 
are  treated  in  an  electro-thermal  furnace  consisting 
of  a  cylinder  lined  with  vitreosil  or  fused  quartz 
and  wound  with  nickel  chromium  resistance  wire 
and  having  a  series  of  annular  louvres  over  which 
the  arsenious  oxide  is  caused  to  pass ;  the  re- 
sublimed  oxide  passes  through  the  louvres  into  a 
central  duct  in  communication  with  a  condensing 
plant.  The  whole  apparatus  is  portable  and  is  in- 
tended for  use  at  the  place  where  the  ore  is  mined. 

—J.  W.  D. 

Metals  and  metallic  articles;  Preservation  of . 

N.C.F.  Jensen.     E.P.  149,371,  19.2.19. 

Metals  or  metallic  articles  are  immersed  in  a 
mixture  of  mineral  lubricating  oil  with  5%  of 
paraffin,  drained,  subjected  to  a  temperature  of 
about  300°  C.  until  the  surface  assumes  a  greyish 
tint,  and  then  immersed  in  a  mixture  of  equal  parts 
of  whale  oil  and  mineral  lubricating  oil. — J.  W.  D. 

Furnaces  for  melting  and  refining  metals.  H.  E. 
Cohen  and  J.  B.  Catterall.  E.P.  150,024,  22.5.19. 

A  flat-bed  flame-heated  furnace  has  at  one  side  one 
or  more  doors,  a  fume-collecting  hood  adjacent  to 
the  doors,  and  adjustable  side  collectors,  one  for 
each  door,  adapted  to  envelop  the  doors  so  as  to 
collect  the  fume  and  lead  it  to  the  hood.  In  the 
crown  of  the  furnace  is  an  opening  communicating 
with  the  main  hood. — J.  W.  D. 

Furnace;    Metallurgical    .     D.     E.     Griffiths. 

U.S.P.  1,350,865,  24.8.20.     Appl.,  21.10.18.     Re- 
newed 16.2.20. 

A  rotary  furnace  has  a  stationary  burner  with 
downwardly  directed  ports  for  gaseous  fuel  and  air. 
A  blast-pipe  with  a  number  of  tuyeres  extends 
longitudinally  within  the  wall  of  the  furnace.  The 
rotation  of  tho  furnace  automatically  opens  and 
closes  communication  between  the  tuyere  openings 
and  the  blast-pipe.  The  walls  of  the  furnace  and 
the  burner  are  cooled. — T.  H.  Bu. 

Smclting-furnace.  R.  G.  and  W.  R.  Ward,  Assrs. 
to  Independent  Mines  Smelting  Co.  U.S.P 
1,351,451,  31.8.20.     Appl.,  4.10.16. 

A  relatively  long  chamber  has  the  lower  part  of 
its  walls  curved  downwards  and  inwards  to  form  a 
furnace-hearth,   which   is  provided   with  a   central 


elongated  opening  having  a  width  greater  than  its 
vertical  depth.  Co-acting  burners  are  arranged 
below  the  hearth  in  opposed  pairs,  the  flames 
uniting  at  a  point  beneath  the  hearth  opening  and 
the  concentrated  flames  being  projected  through 
the  opening  to  points  considerably  above. 

—J.  W.  D. 

Electric  arc  welding.    F.  J.  Heyes.     E.P.  150,372, 

2.4  and  6.8.19. 
An  aluminium  rod  for  electric  arc  welding  of 
aluminium  is  provided  with  a  flux  consisting  of  a 
coating  of  cryolite  or  cryolite  and  salt  held  in 
position  by  aluminium  wire,  sheet,  or  gauze,  or  by 
means  of  a  light  cotton  or  like  fabric.  (Reference 
is  directed  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of 
the  Patents  and  Designs  Acts,  1907  and  1919,  to 
E.P.  6138  of  1909;  J.,  1910,  161.)— J.  W.  D. 

Ores;  Process  of  treating  .       L.  B.  Skinner. 

U.S.P.  1,350,286,  17.8.20.  Appl.,  10.2.19. 
A  mixture  of  an  oxidised  complex  zino  ore  contain- 
ing precious  metals  with  an  excess  of  carbonaceous 
reducing  material  is  charged  on  to  the  hearth  of  a 
reverberatory  furnace,  where  it  is  smelted  at  a 
temperature  of  at  least  1200°  C.  The  molten  matte 
and  supernatant  slag  produced  are  protected  by  a 
non-oxidising  atmosphere,  the  fume  resulting  from 
the  reduction  and  volatilisation  of  the  zinc  being 
led  out  of  the  furnace.  The  treatment  is  continued 
until  the  tapped  slag  contains  not  more  than  6% 
Zn.—  T.  H.  Bu. 

Metallic  oxides;  Process  and  apparatus  for  reducing 

.   W.  L.  Morrison.    U.S.P.  1,350,419,  24.8.20. 

Appl.,  22.1.18. 

The  oxides  in  a  state  of  division  fine  enough  to 
allow  them  to  be  carried  in  suspension  by  a  gas  are 
subjected  to  the  action  of  hot  reducing  gases,  the 
reduced  metal  is  precipitated  together  with  slag- 
forming  material,  and  the  metal  is  subsequently 
separated  from  the  slag. — J.  W.  D. 

Ores;  Apparatus  for  agglomerating  - .     E.  W. 

Davis.  U.S.P.  1,350,440,  24.8.20.  Appl.,  19.11.18. 

A  series  of  trucks  to  receive  the  material  to  be  sin- 
tered are  mounted  on  a  track.  A  reciprocating 
feeding  arrangement  mounted  beside  the  track 
engages  with  one  of  the  trucks  automatically  upon 
its  forward  stroke  and  passes  it  by  upon  its  return 
stroke.  During  the  travel  of  the  trucks  an  air- 
tight communication  is  formed  between  each  truck 
and  an  adjacent  vacuum  chamber. — J.  W.  D. 

Carbonising  articles;  Process  for  and  appar- 
atus for  same.  M.  D.  Wilbur,  F.  P.  Cannon,  and 
T.  J.  Murphy.  U.S.P.  1,350,483,  24.8.20.  Appl., 
26.7.17. 

The  articles  are  packed  in  a  non-fusible  carbonising 
material  which  is  quickly  raised  in  temperature 
and  maintained  at  a  predetermined  temperature 
for  a  certain  length  of  time,  an  electric  current 
being  passed  through  the  articles  and  the  material 
between  electrodes  spaced  apart  from  the  articles 
by  the  carbonising  material. — A.  G. 

Tungsten;  Alloying  .     J.   H.   Deppeler,   Assr. 

to  Metal  and  Thermit  Corp.     U.S.P.  1,350,709, 
24.8.20.     Appl.,  28.10.19. 

Tungsten  powder  is  compressed  into  dense, 
coherent,  self-sustaining  tablets,  which  are  added 
to  the  alloying  metal. — J.  W.  D. 

Metals  and  alloys;  Process  of  treating .    C.  B. 

Foley.    U.S.P.  1,350,714,  24.8.20.    Appl.,  29.6.17. 
Renewed  19.1.20. 

An  induced  electric  current  is  passed  through  the 
molten  metal  and  at  each  locality  of  heat  addition 
by  the  current  a  hydrostatic   head  is  maintained 
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which  exoeedi  the  vapour  tension  of  the  man  at  tho 
temperature  generated     "■    B.P    114,863  of  1816: 

J..    191*.  W.i.)     J.   W.    D 

i  V.   I*.  Taylor.    !\s.i>.   1,360,891.  S4.8.90 

Appl  ,  i  B.18. 
I'ii  f  alloy  i  out. i  ins  80 — 100  pis   of  a  hi  in  in  hi  in,  8 — 17 
ipper,  and  tungsten. — T.  H.  Bu. 

Zinc  alloy.  A.  Tedeaoo,  Assr.  to  Boo.  Anon,  Stabili- 
menti  Biak.  Q.8.P.  1,360,892,  84.8.80.  Appl., 
11.7  I. 

An  alio;  of  high  strength  oontaini  B6  93  '/■»■ 
3—12     Al.  and  0  5     I      Sn.     I.  II    Bu. 

Aluminium  alloys;  Method  for  manufa*  turino . 

\      I-  i  \         in   Boo.    Aii. hi     Btabilimenti 

li.ak.    U.S.P.  l,:«o,S!«,  21X20.    Appl.,  11.7.19. 

Zix.    t  m  i  i  H-u.i  mimi  M    alloys    containing    I    high 

ui   aluminium  aro  made  by  separately 
preparing  an  alloy  containing  66     Zn,  \>     Ou,  and 

■Jo  Al.  ami  adding  it  to  the  aluminium  bath  in 
am. unit  up  to  :iu     of  the  final  alloy. — T.  H.  Bu. 

AUoy.  F.  Millikcn.  Assr.  to  F.  Millikcn.  S.  F. 
Weaver,  and  .1.  M.  Etepplier.  U.S.P.  1.351,673. 
81.8.90.     Appl.,  8.10.19. 

An  alloy  oonaiata  of  copper,  41  —  VJ  .  nickel,  22 — 
Js     .  and  lead,  22—:*)     —  W.  J.  W. 

AUoyi  having  high  mechanical,  chemical,  and  elec- 
trical   resistance.      A.    Tedesco,    As-r.    to    Soc. 
Anon.     Stahilimenti     Biak.       U.S.P.     1,351,H11, 
90.    Appl.,  6.3.19. 

An  allov  of  the  following  composition  :  35 — 44%  Cu, 
1-5 — t'75%  Fe,  3—6;;  W,  and  tho  remainder  Ni. 

—J.  W.  D. 

Allov,  Z.  Jeffries  and  AV.  A.  Gibson,  Assrs.  to  The 
Aluminium  Castings  Co.  U.8.P.  (a)  1.352,271, 
and  (a)  1,363,973,  7.9.20.    Appl.,  30.7.19. 

An  aluminium  allov  containing:  2 — 5%  Cu,  4 — 25% 
Zn,  and  (a)  0*6— 1*8  Fe.  or  (b)  05— P5%  Fe  with 
an  appreciable  amount  of  magnesium. — A.  It.  P. 

i  alloy  and  method  of  makintj  same.  T.  D. 
Stay,  Assr.  to  The  Aluminium  Castings  Co. 
U.S.P.  1,352,322,  7.9.20.    Appl.,  6.3.17. 

An  aluminium  alloy  containing  88 — 90%  Al,  10 — 
12  Cu,  and  01%  Ti,  having  a  low  shrinkage,  and 
relatively  great  hardness,  with  a  tine  grain  and 
good  bearing  qualities,  is  made  by  first  preparing 
an  alloy  of  titanium  and  copper  and  adding  this  to 
the  aluminium. — J.  W.  D. 

Aluminium.;  Process  for  electrically  depositing . 

(i.  L.  Williams,  Assr.  to  II.  W.  Campbell.     U.S.P. 
1,3-51,144,  31.8.20.     Appl.,  11.3.18. 

Alvmixicm    is    deposited    by    the    electrolysis    of 
aluminium     sulphate    dissolved     in     an     anhydrous 
solvent  which  is  normally  liquid,   and  which,  while   \ 
heated,  is  of  higher  resistance  than  the  aluminium 
sulphate  to  be  electrolysed. — J.  S.  G.  T. 

It-metal  product,  ond  process  of  making  same. 

I.    Sapery.       U.S.P.  1,351.101,  31.8.20.      Appl.. 

SI  .5.20. 
Babbitt-metal,  prior  to  melting,  is  coated  with  a 
thin  tilin  of  another  metal  which  has  a  considerably 
higher  melting  point  and  is  without  injurious 
action  on  the  bearing  qualities  of  Babbitt-metal. 
This  film  protects  the  Babbitt-metal  from  oxidation 
during  melting. — I.  W.  D. 

Magnesium  powder;  l'rocess  for  the  manufacture 

of   .      D.    8.    Nicol,    Assr.    to    Bhawimgan 

Electro-Metals     Co.,     Ltd.       U.S.P.     1  .ail  ,865, 
7.9.20.     Appl.,  23.7.17. 

Mw.M'sn  u,  melted  in  an  atmosphere  of  a  gas  that 


will  not  combine  with  it  at  high  temperatures 
and  pressures,  is  fori  ad  into  a  nitrogen  atmosphere, 
where  a  i.  disintegrated  into  lino  particles  by 
mi  ans  ot  a  nitrogen  jet  directed  into  tho  stream  of 
molten  metal.     A.  1{.  P. 

Nickel  and  coppi  i  ;  M<  thod  of  isparating from 

copper-nickel  mattet  or  matt  rials.  11.  C.  Stanley, 
Assr.  to  The  International  Nickel  Co.  U.S.P. 
1,851,877,  7.9.20.     Appl.,  6.2.19. 

Tiik  copper  is  partly  separated  from  the  nickel  com- 
pounds of  the  matte  by  furnace  treatment;  the 
residual  nickel-rich  material  is  converted  into 
impure  metallic  nickel  containing  an  appreciable 
amount  of  Copper,  and  pure  nickel  is  recovered  from 

this  by  electrolytic  treatment. — A.  R.  P. 

Nickel-plating.   K.  N.  Todd  and  \V.  R,  King,  Assrs. 

to    The    Sanson    and    Van    Winkle   Co.      U.S.P. 

I  352,338,7.9.20.  Appl.,  28.13.14.  Benewedl3.2.20. 
\   mivtiiik  for  electroplating  comprises  sulphate  of 

nickel  and  ammonium,  with  an  admixture  of  gum 
tragacanth. — J.   W.  D. 

Zinc-bearing  ores;  Method  of  treating  .    F.  K. 

Cameron,  J.  A.  Cullen  and  R.  W.  Hyde,  Assrs. 
to  American   Smelting  and    Refining  Co.      U.S.P. 

1,852,399,  7.9.20.  Appl.,  17.7.17. 
The  zinc  is  converted  into  sulphate,  and  an  alkali 
chloride  is  added  in  quantity  sufficient  to  transform 
the  zinc  sulphate  into  chloride  and  to  form  a  double 
tialide  salt,  which  is  then  crystallised  from  the  solu- 
tion.—J.  W.  D. 

Steel;    Chrome-nickel   — 
150,020,  25.4.19. 


J.    R.    Speer.      E.P. 


See  U.S.P.  1,314,022  of  1919;  J.,  1919,  778  a. 

Tin  ores-  liemoval  of  iron  from  oxide  or  roasted 

sulphide    by    treatment    with    acids.      M. 

Chiapponi,  R.  Hesse,  and  G.  von  Rauschenplat. 
E.P.  7186,  21.3.14.     Conv.,  28.3.13. 

See  U.S.P.  1,190,049  of  1916;  J.,  1916,  1022. 

i  'orrosion  of  tubes  and  machinery  parts  of  copper 
and  copper-containing  alloys ;  Prevention  of  selec- 
tive   .  F.  von  Wurstemberger  and  H.  A.  Frei. 

E.P.  127,823,  2.6.19,  and  130,323,  30.6.19.  Conv., 
1.6  and  24.7.18. 

See  U.S.P.  1,335,209— 10  of  1920;  J.,  1920,  415  a. 

Nickel  and  copper;  Manufacture  of  .  Inter- 
national Nickel  Co.,  Assees.  of  R.  C.  Stanley. 
E.P.  138,600,  12.1.20.     Conv.,  5.2.19. 

See  U.S.P.  1,351,877  of  1920;  preceding. 

Ores;   Apparatus   for    the    concentration,   of   . 

F.  J.  Lyster,  Assr.  to  Minerals  Separation  North 
American  Corp.  U.S.P.  1,352,072,  7.9.20.  Appl., 
18.11.16. 

Ske  E.P.  104,366  of  1916;  J.,  1917,  507. 


substances     with 
1,352,331,    7.9.20. 


Electroplating  non-conducting 
tapper.  U.  Unno.  U.S.P. 
Appl.,  21.11.17. 

Ske  E.P.  106,184  of  1916;  J.,  1917,  721. 

Cleaning  guns  an, I  the  like;  Compound  for  — 
method  of  preparing  same  [in  lahlct  form']. 


—  and 
Com- 


mercial     Electrolytic      Corp.,      Assees.      of      R. 
Laughlin.    E.P.  133,019,  27.5.19.    Conv.,  21.9.18. 

Case-hardening,   tempering,  and   the   like  [;  Mix- 

Itiic.   for  preventing  locally].      S.    Whyte. 

E.P.  1.50,035,  21.5.19. 

Copper  wire:  Process  for  continuous  production  of 

by  electrolytical   methods.     S.   O.   Cowper- 

Coles.     E.P.  150,083,  26.5.19. 
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Furnaces  for  heat  treatment  of  metals.  C.  F. 
Gaunt,  C.  M.  Walter,  M.  van  Marie,  and  Gibbons 
Bros.,  Ltd.     E.P.  150,099,  7.6.19. 

Furnaces  [for  heat  treatment  of  long  articles']. 
A.  Smallwood.     E.P.  150,467,  24.6.19. 

Annealing  metal  sheets.  The  British  Thomson- 
Houston  Co.,  Ltd.  From  General  Electric  Co. 
E.P.  150,437,  4.6.19. 

Ores;  Water  concentration  of .    W.  M.  Martin. 

E.P.  150,113,  16.6.19. 

Flexible  {fireproof}  material.  E.P.  149,745.  See  V. 

Depolarisation  of  cathodes.    G.P.  322,192.    See  XI. 

XI.-ELECTBO-CHEMISTBY. 

Nickel  resistors;  Deterioration  of  .     F.  A.  J. 

FitzGerald    and    G.    C.    Mover.      Trans.    Amer. 

Electroehem.  Soc,  1920,  31—34.  [Advance  copy.] 
Nickel  wire  employed  as  a  substitute  for  nichrome 
as  a  resistor  in  electric  furnaces  was  found  to  have 
a  very  short  life,  the  wire  becoming  very  brittle. 
The  deterioration  was  not  due  to  the  action  of 
carbon  monoxide,  but  to  that  of  sulphur.  The 
effect  of  sulphur  is  very  marked  and  rapid  above 
500°  C.  Nickel  wire  made  brittle  by  sulphur  may 
be  softened  by  heating  in  an  oxidising  atmosphere. 
The  action  of  sulphur  upon  nichrome  is  not  so 
marked  as  in  the  case  of  nickel.  If  precautions  are 
taken  to  prevent  reaction  with  sulphur,  nickel  wire 
seems  to  behave  satisfactorily  a6  a  resistor. 

—J.  S.  G.  T. 

Hydrogen  peroxide.    Skirrow  and  Stein.    See  VII. 

Electrical  resistivity  of  refractories.  Hartmann 
and  others.    See  VIII. 

Patents. 

Electrical  energy;  Transforming  the  kinetic  energy 

in   gases  into  - and  utilising   the   latter  for 

carrying  out   gas  reactions   [e.g.,   production  of 
nitric  oxide}.  C.  Petersen.  E.P.  122,173,  30.12.18. 

A  strong  magnetic  field  is  established  within  the 
reaction  chamber  by  means  of  a  powerful  magnet, 
and  the  reacting  gases  are  introduced  tangentially. 
The  gases  traverse  spiral  paths,  and  axial  and 
radial  electrodes  arranged  within  the  reaction 
chamber  become  electrified  owing  to  the  ions  pro- 
duced by  the  motion  of  the  gas  in  the  magnetic 
field.  The  electrical  energy  produced  may  be 
utilised  for  the  production  of  nitric  oxide,  or  for 
effecting  other  reactions  between  the  gases  passing 
through  the  magnetic  field. — J.  S.  G.  T. 

Electric  [rotary]  muffle,  furnace.  J.  R.  C.  August. 
E.P.  149,893,  18.10.19. 

A  muffle  is  mounted  coaxially  within  a  chamber 
closed  at  one  end  and  provided  with  a  central 
aperture  at  the  other.  The  annular  space  separ- 
ating the  muffle  from  the  outer  container  is  divided 
into  an  inner  and  an  outer  space  by  a  coaxial  fire- 
clay cylinder.  An  electric  heating  unit  composed 
of  powdered  material  or  a  heating  coil  is  placed 
in  the  inner  annular  chamber,  and  the  outer 
annular  space  is  filled  with  insulating  material. 
A  movable  container  affording  a  close  fit  with  the 
muffle  is  placed  within  the  latter.  The  inserted 
end  of  the  container  is  closed,  and  the  other  end 
projects  a  little  beyond  the  outer  casing  of  the 
furnace  and  is  closed  with  a  removable  gas-tight 
cover.    The  muffle  and  outer  casing  rotate  together. 

—J.  S.  G.  T. 

Furnace;    Electric    .      .T.    Thomson.      U.S. P. 

1,351,977,  7.9.20.    Appl.,  19.11.19. 
An   electric    furnace    is    provided    with    a    zigzag 


carbon  resistor  formed  of  two  limbs,  the  ends  of 
which  are  connected  with  carbon  terminals  which 
pass  out  from  the  heating  chamber.  The  two  limbs 
may  be  connected  in  series  by  means  of  a  metallic 
conductor  connected  with  carbon  terminals  outside 
the  furnace  chamber. — J.  S.  G.  T. 

Furnace;  Electric  .     F.  on  Schlegell  and  W. 

B.Lewis.    TJ.S.P.  1,352,040,  7.9.20.    Appl.,  4.4.19. 

An  electrical  contact  piece  projects  through  the 
wall  of  the  furnace  below  the  tap-hole  into  the  melt- 
ing chamber.  The  outer  end  of  this  contact  piece  is- 
upturned  and  provided  with  a  cooling  chamber 
above  the  portion  projecting  into  the  furnace. 

— J.  S.  G.  T. 

Cathodes;   Depolarisation    of   in    electrolytic 

cells.    P.  Venturini.    G.P.  322,192,  13.11.15. 

Jets  of  the  electrolyte  are  projected  against  the 
cathode  surface  by  compressed  air  introduced  into 
the  bath.  The  electrolyte  is  thus  maintained  at 
uniform  concentration,  the  cathode  freed  from 
hydrogen  by  oxidation,  and  the  surface  of  the 
electrolytically  deposited  metal  maintained  clean 
and  in  contact  with  concentrated  electrolyte. 

—J.  S.  G.  T. 

Accumulator   plates;   Production   of   a   protective 

coating    for    the    active    material    used   in . 

"  Metallatom  "  G.m.b.H.     G.P.  322,250,  31.1.18. 

A  protective,  porous,  metallic  coating  is  squirted 
on  to  the  surface  of  the  plates.  This  is  effected  by 
squirting  a  mixture  of  the  metal  forming  the 
skeleton  framework  of  the  plate  together  with  in- 
different substances  such  as  kaolin,  clay,  infusorial 
earth,  ashes,  etc.,  or  metals  or  alloys,  which  are 
subsequently   rendered   inactive  or  removed. 

—J.  S.   G.   T. 

Filter  electrode  and  process  for  making  the  same. 
H.  O.  Trauns  Forschungslaboratorium  G.m.b.H. 
G.P.  322,600,  6.7.18. 

The  electrode  is  constituted  of  a  perforated  or 
slotted  cylinder  of  metal,  carbon,  or  graphite  con- 
nected with  a  channel  for  conveying  the  electrolyte. 
The  cylinder  is  surrounded  by  gauze  or  a  perforated 
cylinder.  Coils  of  wire  may  be  wound  upon  the 
latter,  or  the  outer  covering  may  consist  of  metal 
cuttings,  "  wool,"  or  powder  held  between  cylinders 
of  gauze  or  perforated  plates.  The  whole  is  held 
together  with  a  single  nut.  In  making  the  elec- 
trodes compounds  of  the  heavy  metals,  insoluble 
in  water,  may  be  introduced  into  the  outer  covering 
and  reduced  to  the  metal  electrolytically.  The 
electrode  affords  intimate  contact  between  its  large 
surface  and  a  gaseous,  liquid,  or  emulsified  solid 
electrolyte,  with  simultaneous  thorough  mixing 
with  reagents,  the  electrolyte  meanwhile  streaming 
through  the  porous  electrode  under  the  influence 
of  an  excess  or  diminished  pressure.  The  electrode 
can  be  used  as  cathode  for  purposes  of  reduction, 
hydrogenation,  etc.,  or  as  anode  for  oxidation  or 
halogenation.  It  may  also  be  employed  in  accumu- 
lators or  galvanic  cells. — J.  S.  G.  T. 

Zinc   battery   elements   [;   Production    of  by 

electro-deposition}.     S.    O.   Cowper-Coles.      E.P. 
150,597,  8.1.20. 

Electrolytic  cell.  E.  A.  Allen.  U.S.P.  1.351.886, 
7.9.20.     Appl.,  19.12.18. 

Furnace  for  gas  reactions.    E.P.  116,503.    See  VII. 

Hypochlorites.     E.P.  150,214.     See  VII. 

Manganese  oxides.    U.S.P.  1.352,208.    See  VII. 

Electrical  furnaces.  E.P.  121,485.  134,810,  and 
150.532.     See  X. 
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XII.-FATS;    OILS;    WAXES. 

Me   matter;   Defer,, linal im,   uf unit 

okaroctei istics  of   bottlenose  ml.       \Y.    Fanrion. 
Oban,  i  mschnu,  1930,  17,  L33     184,  I  16     l  17. 
ithor  describee  ■  modified  method  for  deter- 
mining nnsaponifiable  matter  in  fate.     Samples  ot 
technical  marine  animal  oili  yielded  8     22      of  un- 
enponifiable  matter,  which  ".is  identified  aa  <-.t\l 

1  in:  p.  50    C),  and  attributed  to  the  pr< 
of  bottlenose  oil.    A  commercial  riample  ol  t  he  latter 
had:    Baponif.  value.  7*1  :  iodine  i  5;  uh- 

saponif.  matter  37*2  .  with  iodine  value,  til  7.  The 
onsaponifiable  matter  determined  by  the  method  of 

Homg  and  Spiti  (two  extrai  i f  the  soap  » itli 

petrolenm  spirit)  was  38'S        Thefnttv 
remained  Quid,  ami  had  mol.  weight  285*5.    Hey 
were  thus  mainly  oleic  acid;   no  doeglic  acid  was 
round.     C.  A.  M 

Chinett  wood  nil;  Influence  of  the  free  fatty  uciil 

content  in  the   VO&Uation   of  - by  the  Browne 

nerisation   test.     P.   E.  Jameson,     An 
1990,  45,  328—330. 

me  required  to  pol  ■  merise  Chim  se  wood  oil  by 
heat  increases  with  the  fatty  acid  content,  and  in 
Brow,;  I  (I  .  1912,  781)  the  presence  of  1'9 

I  ".  hi  free  fatty  acid  extends  the  time  bj  I  2  5 
nuns.  It  tln>  oil  is  mixed  with  dry  calcium  hydroxide 
and  filtered,  it  will  then,  if  genuine,  polymerise 
within  12  niiiis.  when  beat<  .1  at  282°  C.     W.  P.  S. 

fat.   VII.     The  "  oil,,  add."     I.  Lifschuta. 
Z.  phyBiol.  Chem.,  1920.  1 10.  29—40. 

The  author's  experiments  indicate  that  the  acid 
portion  of  wool  fat  contains  no  oleic  »<  id  or  other 
unsaturated  fatty  acid.  After  repeated  purifica- 
tion, the  so-called  "  oily  acid  "  gives  no  reaction  for 
oleic  ami  with  chromic  and  sulphuric  acids,  and  the 
low  iodine  value  previously  ascribed  to  this  "oily 
acid  "  probably  depends  on  the  presence  of  an  acid 
formed  by  the  oxidation  either  of  cholesterol  or,  as 
the  absorption  spectrum  indicates,  of  isocholesterol. 

— T.  H.  P. 

I'ltra-filt ration.     Schmitt.     See  I. 
Colchicum  seed  oil.     Grimme.     See  XX. 

Patents. 

trated  fatty  acids;  Pol    ■  •  i  isatioti  of at 

low  temperature.    J).-  Nbrdiske  Fahriker,  De  N 
Fa,  Aktieselskap.     E.P.  127,814.  19.6.19.    Conv., 
4.6.18. 

POXTKKBI8KD  fatty  add-  and  their  salts  are  ob- 
tained by  converting  unsaturated  fatty  acids,  free 
from  glycerin,  into  soluble  salts,  which  are  then 
i  undi  r  pressure  with  considerable  quantities 
of  alkaline  agents  at  about  180°— 214°  C— C.  A.  M. 

Fats  and  ods;  Process  for  splitting in  the  manu- 
re   of    glycerin    and    fatty    acids.       W.    J. 
Mellersh-Jackson.       From  Twitchell  Process  Co. 
E.P.  149,748,  15.5.19. 

BnU.8.P.  1,319,027  of  1919;  J.,  1919,  K 

"    •       I'rocess  for  extracting 

nliiinina  materials. 
.1  M  '.regor  and  II.  Austin.  U.S. P.  1,351,483, 
81.8.20.     Appl     1 

SebE.P.  118.401  of  1917;  J.,  1918,662a. 
Vol,-.,,,,..  [T.8.P.   I  316  246.    Bee  Ml! 


XIII.-PAINTS  ;    PIGMENTS;     VARNISHES; 
RESINS. 

nents:  Diffusing  power  of .    W.  K.  Lewis 

and  F.  P.  Baker.    J.  fnd.  Eng.  (  hem.,  L920,  12. 
B90    391. 
i  m  diffusion  power  of  a  pigment  ad  as  the 

In  in  g.  required  to  obscure  an  object  behind  a 
suspension  of  the  pigment  in  a  given  liquid.  A  sus- 
pension ol  the  pigment,  of  known  concentration,  is 
poured  into  a  vertical  cylinder  with  a  plate  glass 
base,  and  kepi  uniform  by  stirring  or  bkm  m^,  until 
the  filament  of  an  incandescence  lamp  held  just 
In-low  the  bottom  can  no  longer  be  sei  n.  Ihe  follow- 
ing results  iii  g.  per  s.|.  cm.  were  obtained  with 

ments  ground  in  bleached   linsei  d  oil  i      \\  fa 
load,  260:  carbon  black.  2200;  lampblack,  1830;  red 
iron   oxide.    848;    rod    lead.    137 1    zinc    oxide,    500; 
whiting,  295;  barytas,  170;  and  Lithopone, 

— O.  A     \l 

Turpentine  oil;  Determination  «/  petroleum  spirit 

in .      A.   Allina   and    II.   Salvaterra.     Choni.- 

Zeit.,  1920,  4J,  678    674,  897—698. 

Twi.nty   c.c.   of   the  sample.    Ill  c.c.   of   water,   and 

l'ii  g.  oi  potassium  bromate  are  placed  in  a  distilla- 
tion Hasl<  and  h\  diolu  omie  acid  <sp.  gr.  1*59)  is 
added  in  small  quantities  at  a  time,  while  the 
mixture  is  cooled,  until  a  permanent  yellow  colora- 
tion is  obtained.  A  further  quantity  of  hydro- 
bromic  acid  is  then  added,  without  cooling,  so  that 
total  amount  introduced  is  50  c.c.  The  mixture 
is  maintained  at  40° — 50°  G.  for  1  hr.  under  a  reflux 
condenser,  and  then  steam-distilled.  The  distilla- 
tion i-  stopped  as  soon  as  drops  of  oil  heavier  than 
water  come  over,  the  water  is  separated  from  the 
distilled  oil,  the  latter  shaken  with  fuming  sul- 
phuric acid,  and,  after  separation  of  the  two  layers, 
the  volume  of  the  distilled  petroleum  spirit  is  noted. 
The  treatment  with  sulphuric  acid  is  necessary  in 
order  to  remove  small  quantities  of  hioininated  ter- 
penes  etc.  from  the  distilled  petroleum  spirit. 

— W.  P.  s. 

I'll  Hi-filtration.     Schmitt.     Set    I 

Patents. 
Coatim,    compositions    or    painl.i.       M.    R.    Isaacs. 
E.P.  150,551,  8.10.19. 

A  H •katiikk-uksistant  water  paint  is  produced  by 
mixing  casein  or  casein  glue  with  lime,  together 
with  a  fluoride  and  plaster  of  Paris;  additional 
materials  such  as  clay,  cement,  oil,  and  a  preserva- 
tive such  as  naphthalene  may  also  be  introduced. 

—1).  F.  T. 

Gum  [resin]  from  grass  trees;  Extraction  of . 

H.  J.  Pooler  and  J.  L.  Strevens.      E.P.    150,638, 
12.3.20. 

TnE  outside  portions  of  the  grass  tree  (Xnn- 
thorrhosa)  or  the  crude  resins  from  this  source,  are 
extracted  with  a  mixture  el  benaene  and  its  homo- 
logues,  boiling  below  180°  C. ;  the  resin  thus 
obtained  contains  only  relatively  small  proportions 
of  colouring  matter  and  tannin  and  is  capable  of 
direct  application  as  a  raw  material  for  the  prepa- 
ration of  substitutes  for  shellac,  and  for  other 
industrial  purposes. — D.  P.  T. 

Vulcanised  oils;  Process  of  treating  — —  and  pro- 
ducts  thereof .    W.  O.  Snelling.    D.S.P.  1,315,246, 

9.9.19.    Appl..  22.5.16. 

A  \  t  it  t\i-i  i)  oil  product,  similar  in  its  elastic  and 
plastic  properties  to  gum  chicle,  is  obtained  by 
di  polymerising  a  vulcanised  oil  and  re  polymerising 
the  product  to  a  plastic  material  without  addi- 
tional    vulcanisation.       For     example,     the     Si 

d2 
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plastic  product  obtained  by  allowing  a  mixture  of  a 
suitable  oil  (linseed,  castor,  soya),  an  aliphatic 
alcohol  or  hydroxy-fatty  acid  (hydroxystearic  acid), 
and  sulphur  chloride  to  solidify,  is  heated  at  100° 
C.  for  several  hours. — W.  H.  C. 

Varnish     for     balloons.     Ballonhullen-Ges.m.b.H. 
G.P.  321,264,  25.1.18. 

As  oil,  e.g.,  castor  oil,  is  treated  with  sulphur 
chloride,  the  product  is  dissolved  in  amyl  formate, 
freed  from  hydrochloric  acid  by  treatment  with  an 
alkali,  and  added  to  a  balloon  varnish,  giving  a 
waterproof,  airtight,  and  elastic  covering. — L.  A.  C. 

Size.    G.P.  321,382.    See  XV. 


XIV.-INDIA-RUBBER;  GUTTA-PERCHA. 

Coagulation  of  Hevea  latex;  Bacteriological  study 

of  the .     Denier  and  Vernet.     Caoutchouc  et 

Gutta-Percha,   1920,   17,  10,491—10,493. 

Examination  of  samples  of  Hevea  latex  collected 
with  care  for  the  avoidance  of  extraneous  con- 
tamination revealed  the  presence  of  micro-organ- 
isms of  27  different  types,  only  one  of  which  was 
anaerobic.  Cultures  were  grown  in  various  media, 
and  observation  made  of  the  behaviour  of  the 
organisms  towards  dambose,  lactose,  sucrose,  milk, 
albumin,  and  gelatin.  Only  one  micro-organism 
was  found  capable  of  attacking  dambose  (the 
inositol  present  in  the  latex),  and  this  was  the  only 
organism  invariably  present  in  the  samples. 

— D.  F.  T. 

V ulcanisation;  Application  of  amino-derivatives  of 

furfural     to     .        Yulcazole.       A.     Dubosc. 

Caoutchouc  et  Gutta-Percha,  1920,  17,  10,495— 
10,505. 
Fr/RFrRAMiDE  ("  vulcazole  "),  ClsH,,0,,N,,  the  con- 
densation product  of  furfural  and  ammonia, 
analogous  to  hydrobenzamide,  is  recommended  as  a 
catalyst  for  the  vulcanisation  process.  It  is  stated 
to  be  quite  non-poisonous,  and  the  tendency  to 
dissociation  into  its  constituents  can  be  avoided, 
if  necessary,  by  previously  transforming  the  fur- 
furamide,  by  the  action  of  heat,  into  its  isomeride 
furfurine.  which  is  also  an  effective  vulcanisation 
catalyst.— D.  F.  T. 

Vulcanisation;  Theory  of  the  acceleration  of  ■ . 

A.  Dubosc.     Caoutchouc  et  Gutta-Percha,  1920, 
17,  10,511—10,514. 

In  the  presence  of  a  nitrogenous  accelerator  during 
vulcanisation,  thiocyanic  acid  of  the  formula 
H'C  •  S  :  N  is  formed,  which  then  undergoes  fission 
into  hydrocyanic  acid  and  hexavalent  sulphur;  the 
hydrocyanic  acid  again  combines  with  the  free 
divalent  sulphur  with  formation  of  thiocyanic  acid, 
and  hence  of  more  hexavalent  sulphur,  this  cycle 
of  changes  recurring  continuously.  The  hexa- 
valent sulphur,  possessing  three  times  as  many  free 
valencies  as  ordinary  divalent  sulphur,  is  trebly 
active  as  a  vulcanising  agent. — D.  F.  T. 

Patents. 

Rubber;  Treatment  of  raw  .     Dunlop  Rubber 

Co.,   J.   V.   Worthington,   and  A.   W.   T.   Hyde. 
E.P.  150,043,  22.5.19. 

In  order  to  produce  rubber  of  a  uniform  degree 
of  softness,  thereby  avoiding  the  need  for  wide 
variations  in  the  time  of  "  working  "  on  the  rolls, 
the  rubber  is  heated  for  a  suitable  time  in  an  inert 
atmosphere,  e.g.,  of  "live"  steam.  Measurement 
of  the  viscosity  of  the  rubber  supplies  a  satisfactory 
method  for  the  control  of  the  treatment. — D.  F.  T. 


Coated  fabric  and  process  of  producing  the  same. 

J.   A.   Wilson,   Assr.   to   Duratex   Co.        U.S.P. 

1,352,163,  7.9.20.  Appl.,  19.12.19. 
A  waterproof  fabric  is  produced  by  coating  a 
textile  material  first  with  a  spreading  of  rubber, 
and  then  with  a  layer  of  a  vulcanising  varnish  con- 
sisting of  a  vegetable  drying  oil  mixed  with  sul- 
phur. The  coated  fabric  is  then  embossed  and 
vulcanised.— D.  F.  T. 

Waterproofed  material;  Manufacture  of [using 

reclaimed  rubber],     M.  Friinkel  und  Runge,  and 
W.  Golombek.  E.P.  4451,  20.2.14.  Conv.,  14.8.13. 

See  G.P.  278,717  of  1913;  J.,  1915,  437. 

XV.-LEATHEfi;  BONE;  H0BN;  GLUE. 

Glutin;  Benzene  derivatives  in  and  protein- 
content  of  gelatin.  E.  Salkowski.  Z.  physiol. 
Chem.,  1920,  109,  32—48. 

The  products  formed  by  putrefaction  of  best  com- 
mercial gelatin  include  traces  of  an  indole  deriva- 
tive, about  011%  of  aromatic  hydroxy-acids,  suc- 
cinic acid,  and  at  least  1'3%  of  hydrocinnamic  acid. 
The  presence  of  a  protein  in  the  gelatin  has  also 
been  demonstrated.    (Cf.,  J.C.S.,  i.,  684.)— T.  H.  P. 

Patent. 

Size;  Manufacture   of from  horny  material. 

F.  Schmidt.     G.P.  321,382,  4.12.17. 

A  product,  suitable,  e.g.,  for  adding  to  lime-wash 
colours,  is  prepared  by  heating  horny  material  for 
a  long  time  in  an  autoclave  above  200°  C,  with  or 
without  the  addition  of  acid  or  alkaline  salts. 

— L.  A.  C. 

XVI.-S0ILS ;  FERTILISERS. 

Oxidising  power  of  soil  from  limed  and  unlimed 
plots  and  its  relation  to  other  factors.  J.  R. 
Neller.    Soil  Sci.,  1920,  10,  29—37. 

Samples  from  plots  of  loam  soil,  limed  and  unlimed, 
were  incubated  at  20°  C,  and  examined  for  bac- 
terial activity  by  means  of  carbon  dioxide  produc- 
tion, ammonia  and  nitrate  accumulation,  nitrogen 
fixation,  and  bacterial  numbers.  To  determine  the 
amount  of  carbon  dioxide  produced,  075  g.  of  soya- 
bean hay  was  added  to  each  sample  of  soil ;  for  the 
ammonia  and  nitrate  tests  110  mg.  of  nitrogen  as 
dried  blood;  and  for  the  fixation  of  nitrogen,  1% 
manuitol  solution.  The  moisture  content  was  made 
up  to  50%  saturation  in  each  case.  The  oxidising 
power  of  the  soil  from  the  limed  plots,  as  judged 
by  the  carbon  dioxide  production,  was  40%  greater 
than  from  the  unlimed  plots.  Ammonia  accumu- 
lation showed  no  differences.  Nitrate  production, 
nitrogen  fixation,  and  bacterial  numbers  were  all 
higher  in  the  limed  samples.  The  history  of  the 
plots  showed  that  the  previous  crop  production  of 
the  plots  was  closely  related  to  the  present  oxidising 
power  of  the  soils  in  all  cases,  and  less  closely  to  the 
nitrate  accumulation  and  bacterial  numbers,  but 
had   no   relation  to  the  ammonia   accumulation. 

—J.  H.  J. 

Acid  soil;  Effect  of  dicalcium  silicate  on  an  . 

B.   L.   Hartwell  and   F.   R.   Pember.     Soil  Sci., 
1920,  10,  57—60. 

Pot  experiments  were  conducted  to  trace  the  effect 
of  commercial  dicalcium  silicate  and  hydrated 
silica  on  a  loam  soil  growing  a  crop  of  lettuce.  The 
two  substances  were  added  singly  and  in  combina- 
tion with  limestone  and  acid  phosphate  (super- 
phosphate). It  was  found  that  the  silica  compounds 
could  replace  limestone  in  counteracting  acid  con- 
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ditions  in  the  soil,  but  there  ma  no  evidence  of  any 
■pacific  effort  oJ  tin-  lilio*. — J.  II.  J. 

Calcium  in  soils;  Proposeil  method  l"r  tin-  estima- 
tion of  total and  the  significance  of  tins 

m  toil  fertility,    O.  M    Bbedd,    Bod  Bci 

l!>2l>.   10,   1-14. 

Im>  proposed  method  i-  more  rapid  and  accurate 
than  tli. 1'  already  in  oae  tor  the  determination  of 
calcium  in  ~i. ils.  md  (in.'  in  irhich  the  production 
nt  a  precipitate  frith  ammonia,  irhich  occladee 
calcium,  is  avoided.  After  fusing  a  l-g.  Bample 
with  fusion  mixture,  tin'  silica  i-  separated  in  the 
usual  manner,  the  filtrate  is  made  slightly  alkaline 
with  ammonia  and  then  just  acid  with  hydrochloric 
acid,  raised  to  the  boil,  and  precipitated  with 
1 — 2  g.  of  powdered  ammonium  oxalate.  Tin-  mix- 
ton  1^  allowed  to  stand  on  the  top  of  the  steam 
bath  for  a  t.w  hours,  and  thru  at  room  temperature 
overnight.  The  precipitate  is  filtered  off  and 
ignited,  dissolved  in  hot  dilute  hydrochloric  acid. 

and  bromine  water  and  ammonia  added  to  pi 

tate  manganese.  The  solution  is  acidified  with 
iciil.  and  the  manganese  is  filtered  oil.  The 
tiltrate  is  then  reprecipitated  as  before,  Analyses 
of  a  largo  number  of  soils,  both  virgin  and  culti- 
vated, by  this  method  showed  that  cultivation  led 
to  a  considerable  loss  of  calcium.  The  most  fertilo 
soils  contained  the  most  calcium.  The  application 
of  line-tone  and  rock-phosphate  to  soils  poor  in 
calcium  is  beneficial  on  account  of  the  calcium  they 
supplv  as  plant  food,  apart  from  any  other  benefit. 

—J.  II.  J. 

'  /i  inn/  nitrogen  content  of  plants;  Relation 

between  the  and  the  function   of  calcium. 

F.  W.  Parker  and  E.  Truog.     Soil  Sci..  1920,  10. 
49—56. 

From  the  consideration  of  a  large  number  of 
analyses  of  various  plants  with  respect  to  their 
nitrogen,  phosphorus,  potassium,  calcium,  and 
magneainm  content  it  was  observed  that  calcium 
was  the  only  element  of  which  the  content  was 
closely  related  to  the  nitrogen  content.  The 
plants  examined  could  be  grouped  in  two  classes, 
according  to  their  calcium! nitrogen  ratio.  In  one 
oJaM  the  ratio  was  low,  averaging  0'30G,  and  this 
class  consisted  of  the  grass  family,  which  have  a 
low  lime  requirement  and  are  tolerant  to  soil 
acidity.  In  the  other  class  the  ratio  was  high, 
0*553,  and  this  class  contained  the  legumes  and 
other  plants  which  havo  a  high  limo  requirement 
and  are  sensitive  to  soil  acidity.  From  these  results 
it  may  be  concluded  that  plants  which  have  a  high 
protein  or  nitrogen  content,  and  consequently  pro- 
duce a  large  amount  of  acidity  from  protein  meta- 
bolism, require  a  large  amount  of  calcium  as  car- 
bonate for  the  neutralisation  of  plant  acids. 

—J.  H.  J. 

ieties  and  fertilisation.  .1.  Ahr  and  C. 
M  per.  Brochure.  Freising,  1919.  Bicder- 
mann's  Zentr.,  1920,  49,  3.34— 340. 

A  UOOBD  of  pot  experiments  with  six 
barley,  fertilised  with  lime,  pota sh,  phosphoric 
acid,  and  nitrogen,  singly  and  in  various  combina- 
tions. Copious  supplies  of  lime,  potash,  and  phos- 
phoric acid  were  found  beneficial  in  respect  of 
brewing  quality  and  yield  of  grain,  whilst  excess  of 
nitrogenous  fertiliser  proved  harmful  in  both 
respect-  especially  when  other  fertiliser  con- 
Nficient.  Some  of  the  varieties  were 
more  injured  than  others  by  excess  of  nitrogen. 

—J.  H.  L. 

Ammoniacal  nitrogen;  Preventing  valatilisation  of 

by  means  uj  calcium  chloride.      A.   Stutser. 

Fiihling's     Landw.      Zeit.,      1919,     68,     59—63. 
Biedermann's  Zentr.,  1920,  49,  321—324. 

The   volatilisation   of   ammonia   from   solutions   of 


ammonium  carbonate,  und  therefore  from  stable 
ni. linn c.  ( an  be  in  lau r,c  measure  prevented  by  addi- 
tion of  calcium  chloride,  owing  to  the  formation  of 
ammonium  chloride  and  calcium  carbonate.  About 
75%  of  thj  ammonia  can  be  fixed  in  this  way,  by 
adding  ti  pta.  oi  calcium  chloride  per  1  pt.  ol 
ammoniaoal  nitrogen  present. — J.  H.  L. 

Insecticide   teste;  Miscellaneous  soil  .     J.  J. 

Davis.     Soil  Sci.,  1990,  10,  (il— 72. 

Tun  use  of  kerosene  ami  coal  tar  preparations  a- 
applications   in   aoils    infested   with    the   grubs  of 

beetles,  chielly  I'optilia  japanica,  gave  only 
moderately  BUCCessful  insect  icidal  results.  .Mer- 
curic chloride,  sulphuric  acid,  ami  acetaldi 
■rare  quite  ineffective,  A  large  number  of  experi- 
ments were  male  with  sodium  cyanide,  which 
proved  to  bo  moro  efficacious  than  the  others.  The 
granular  cyanide  was  used  dissolved  in  the  propor- 
tion ot  165  lb.  per  12,000  galls.,  which  was  sufficient 
for  an  aero  of  land,  and  was  applied  as  a  spray 
from  a  perforated  pipe  attached  to  a  tank  of  the 
liquid.  The  treatment  had  no  permanent  injurious 
BSed  011  grass,  hut  corn  (maize)  crops  were  appre- 
1  iabbj  injured.  The  cyanide  disappeared  from  the 
soil  in  7 — 10  days,  and  the  addition  of  ammonium 
sulphate  accelerated  its  disappearance. — J.  H.  J. 

Seed  treatment ;  Presoak  method  of :   A  meant 

of  preventing  seed  injury  due  to  chemical  dis- 
infectants and  (1/  increasing  germicidal  efficiency. 
H.  Braun.    J.  Agric.  Res.,  1920,  19,  363—392. 

Tub  use  of  formalin  and  copper  sulphate  for  the 
disinfection  of  seeds  usually  causes  injury  to  ger- 
mination. It  was  found  that  if  the  seeds  were 
saturated  with  water  before  applying  the  disin- 
fectant, then  the  latter  in  penetrating  the  seed  was 
diluted  beyond  the  danger  point.  It  is  best  to 
soak  the  seeds  in  water  for  not  more  than  10  mins., 
and  then  to  remove  them  and  allow  them  to  remain 
covered  for  6  hrs.  The  seeds  aro  then  soaked  in 
formalin  of  strength  1:400  or  in  copper  sulphate  of 
strength  1:80  for  10  mins.,  drained,  covered  for 
6  hrs.,  and  then  air-dried.  Stimulation  of  germina- 
tion was  observed  in  treated  seeds.  The  seeds  ex- 
perimented with  were  the  cereals,  but  other  seeds 
are  amenable  to  the  treatment  if  the  process  be 
modified  according  to  the  rate  of  absorption  of 
water  by  the  seed,  its  susceptibility  to  the  disin- 
fectant, and  the  time  necessary  for  tho  beginning 
of  germination  and  of  the  vegetative  activity  of  tho 
infecting  organisms. — J.  II.  J. 

Carbon  dioxide.     Robinson.     See  VII. 

Patents. 

Sewage  sludge;  Utilisation  of for  the  produc- 
tion of  manure  and  other  products.  G.  Young 
and  G.  Watson.     E.P.  150,375,  29.4.19. 

Sludge,  dried  to  50 — 60%  moisture,  is  placed  in  a 
closed  furnace  of  the  rotary  kiln  type  and  subjected 
to  slow  combustion  by  means  of  a  gentle  air  draught 
which  is  so  regulated,  111  accordance  with  the  mois- 
ture in  the  sludge,  as  to  maintain  a  low  tempera- 
ture. Such  combustion  of  tho  non-volatile  greases 
and  other  organic  matter  as  takes  place  is  com- 
plete, without  soot  formation,  but  a  considerable 
proportion  of  organic  matter  is  retained  in  n 
m  .1  sterilised  1  ondition,  and  the  process  is  conducted 
so  as  to  produce  a  porous,  easily  powdered  mass 
1  oi  clinker.  The  volatile  oils  distilled  off 
during  the  combustion  aro  led  into  an  ammonia- 
recovery  apparatus,  and  the  ammonium  sulphate 
obtained  may  be  sold  separately,  or  added  to  the 
furnace  residue  with  or  without  other  fertilising 
agents. — W.  •) .  W. 

Superphosphate ;  Process  of  producing .    C.  C. 

Meigs.   f.S.l*.  1,351,672,31.8.20.  Appl., 28.10.19. 
Phosphate   rock   is  treated  with   one-half   of   the 
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amount  of  acid  used  in  producing  ordinary  super- 
phosphate. The  product  is  treated  with  excess  of 
a  solution  of  an  alkali  sulphate,  and  the  mass  is 
filtered,  and  free  sulphate  removed.  The  filtrate  is 
crystallised,  after  which  the  crystals  are  heated  to 
at  least  100°  F.  (38°  C.)  and  treated  with  dilute 
hydrochloric  acid,  the  solution  heing  then  applied 
to  the  treatment  of  phosphate  rock,  and  the  result- 
ing product  dried. — W.  J.  W. 

Salt  mixtures  suitable  for  fertilisers;  Process  of 

obtaining  from   explosives  etc.   containing 

perchlorates.  Dynamit-A.-G.  G.P.  321,878, 
20.9.18. 
Salt  mixtures  free  from  perchlorates  are  obtained 
from  explosives  or  mixtures  of  salts  by  extracting 
the  material  with  solutions  of  potassium  salts,  and 
evaporating  the  extracts  to  dryness. — C.  A.  M. 


XVII.-SUGARS ;  STARCHES;  GUMS. 

Sucrose  and  some  other  carbohydrates;  Ethylene 

oxide  structure  of  .     E.  F.  Armstrong  and 

T.  P.  Hilditch.  Chem.  Soc.  Trans.,  1920,  117, 
1086—1090. 
Further  evidence  of  the  presence  of  the  ethylene 
oxide  form  of  kevulose  in  sucrose  (c/.  J.,  1920,  127  a) 
is  furnished  by  the  rapid  increase  in  the  reducing 
power  to  permanganate  when  sucrose  is  hydrolysed 
by  means  of  invertase.  When  the  hydrolysis  is 
carried  out  by  means  of  hydrochloric  acid  isomeric 
change  is  promoted  by  the  acid,  and  the  figures 
give  little  indication  of  the  presence  of  any  more 
of  the  ethylene  oxide  form  than  is  normally  pro- 
duced by  acid  in  a  mixture  of  dextrose  and  lsevu- 
lose,  the  ethylene  oxide  form  first  produced  pre- 
sumably undergoing  rapid  rearrangement  into  the 
butylene  oxide  form.  Galactose,  arabinose,  and 
xylose  showed  little  difference  in  their  behaviour 
towards  permanganate  in  alkaline  solution,  but  in 
acid  solution  the  difference  was  more  marked,  the 
jientoses  being  especially  active  as  reducing  agents. 

— G.  F.  M. 

Dextrose,'   Optical  rotation  of  under  the  in- 
fluence of  hydrochloric  or  sulphuric  acid.     I.    H. 
Murschhauser.    Biochem.  Zeits.,  1920,  104,  214— 
236. 
The  influence  of  acid  on  the  mutarotation  of  dex- 
trose consists   in   an   acceleration   of  the   reaction, 
this  effect  increasing  with  the  concentration  of  the 
acid.    {Cf.  J.C.S.,  i.,  661.)— T.  H.  P. 

Honey:  Antiscorbutic  value  of .    H.  K.  Faber. 

J.  Biol.  Chem.,  1920,  43,  113—116. 
Honey  appears  to  have  no  value  as  an  antiscor- 
butic,  since   guinea   pigs  developed   severe   scurvy 
when  fed  on  a  diet  of  oats,  water,  and  honey. 

■ — J .  O.  1) . 

Starch;   Compound  of  with  phosphoric  acid. 

J.  Kerb.  Biochem.  Zeits.,  1919,  100,  3—15. 
Starch  was  esterified  with  phosphoric  acid  by  treat- 
ing a  soluble  preparation  with  a  solution  of  phos- 
phorus oxychloride  in  chloroform  in  the  presence 
of  calcium  carbonate.  The  calcium  salt  of  the 
amylophosphoric  acid  was  precipitated  with  alcohol 
from  the  concentrated  solution  and  purified.  By 
means  of  diastatic  cleavage  hexose  monophosphoric 
acid  was  obtained  from  the  compound  in  the  form 
of  a  calcium  salt.  The  latter  substance  was  fer- 
mented by  yeast. — S.  S.  Z. 


Ultra- filtration.     Sehmitt.     .See  I. 


Patents. 

Starch  and  conversion  products  thereof;  Method  of 
manufacturing  ,  and  improved  products  ob- 
tained therefrom.  A.  W.  H.  Lenders.  E.P. 
149,374,  5.3.19. 
Starch  prepared  by  known  methods  is  freed  from 
residual  proteins  by  the  action  of  bacteria,  such  as 
J5.  putrificus,  which  render  the  proteins  soluble 
without  affecting  the  starch  appreciably;  the  dis- 
solved proteins  are  then  removed  by  washing. 
Starch  thus  purified  can  be  converted,  without  loss, 
into  dry,  finely  divided  dextrose,  free  from  colour 
or  bitter  flavour,  by  hydrolysing  with  acid,  con- 
centrating to  a  syrup,  beating  the  latter  to  the  con- 
sistency of  whipped  cream,  and  allowing  it  to  crys- 
tallise.—J.  H.  L. 

Sugar  boiling;  Process  of  [for  production  of 

toffee].     Ballochmyle    Creamery   Co.,   Ltd.,    and 
R.  McCrone.     E.P.  150,588,  18.12.19. 

Saccharic  and  tartaric  acids.  E.P.  108,494.  See  XX. 
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Amylase;    Process    of   purifying    pancreatic   . 

H.  C.  Sherman,  I.  D.  Garard,  and  V.  K.  La  Mer. 

J.  Amer.  Chem.  Soc,  1920,  42,  1900—1907, 
A  further  study  of  the  process  of  purification  of 
pancreatic  amylase  previously  described  (J.,  1911, 
973;  1920,  37  a),  determinations  of  the  total  solids 
and  enzyme  activity  being  made  at  each  stage. 
Alcohol  up  to  5%  or  au  alcohol-ether  mixture  up  to 
8%  of  the  volume  of  the  substrate  did  not 
materially  affect  the  activity  of  the  amylase.  In 
the  process  of  purification  used  about  50%  of  the 
amylolytic  activity  was  lost  by  the  end  of  the 
dialysis,  but  in  another  series  of  experiments,  using 
liquid  air  cooling  in  the  later  stages,  it  was  possible 
considerably  to  increase  the  proportion  of  active 
amylase  recovered  in  the  final  product.  The  pre- 
cipitate ("  sac  precipitate  ")  which  formed  in  the 
inner  solution  during  dialysis  showed  very  high 
proteolytic  and  little  or  no  amylolytic  activity,  (Cf. 
J.C.S.,  Nov.)— W.  G. 

Alcoholic  fermentation;   Belation  of  aldehydes   to 

.        C.   Neuberg  and   M.   Ehrlich.    Biochem. 

Zeits.,  1920,  101,  236—276. 

The  influence  of  71  aldehydes  on  alcoholic  fermenta- 
tion was  tried.  It  was  found  that  the  stimulating 
effect  of  the  aldehyde  group  was  general  and  inde- 
pendent of  the  radical  associated  with  it.  This 
activation  takes  place  whether  the  fermentation  is 
produced  by  living  yeast  or  by  the  cell-free  juice. 

— S.  S.  Z. 

Alcoholic      fermentation;      Belation      of      phyto- 
chemically  reducible  substances  to  the  process  of 

and  the  nature  of  the  action  of  activators. 

C.  Neuberg  and  M.  Ehrlich.  Biochem.  Zeits., 
1920,  101,  276—319. 
Numerous  experiments  are  described  which  show 
that  most  ketones  and  their  derivatives  and  phyto- 
chemically  reducible  substances  are  capable  of 
activating  alcoholic  fermentation.  The  activating 
influence  is  not  so  marked — in  fact,  almost  absent 
— with  the  lower  ketones. — S.  S.  Z. 

Enzymes;  Chemical  nature  of  .     T.  Bokorny. 

Biochem.  Zeits.,  1919,  100,  100—114. 
The  alkylamino-nitrogen  was  estimated  in  a 
number  of  well-known  enzymes  by  means  of  nitrous 
acid.  The  amino-nitrogen  was  found  to  vary  from 
305%  in  rennet  to  7"66%  in  papayotin.  The  author 
considers  that  the  results  obtained  are  in  favour 
of  the  theorv  of  the  protein  nature  of  enzymes. 

— S.  S.  Z. 
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'  nil;  Influtnct   of  tiufini-i  ,;«■  acid 

and   of   mmt-   turfaet  active  konu  Me 

•ilcoluil  tewiee  (<uniil  alcohol  and  oetyl  alcohol)  on 

■     mid  tin  fcitiieiitut ivit.     W.    Wmeli  .ii,   \\  . 

Henneberg,  ^n>l   \\     Dietrich.     Biochem.  /■ 
107,  173     191.  a 

\    |  -  ,..s    of    Q'006      0  03        ol     ih.ii!  lig    in  id 

111   inhibitive   action   on   yi  itation; 

■    i  ot, 
of  amyl  alcohol  m  e  required 
ihiliit   fermentation.     N  I 

alcohol  also   produ  of   the 

raipanied  by  alteration  of  its  appear- 
ance ami  production  of  Fat  in  the  cell.      I 
peximents  point  to  the  Fact  thai  the  influence  of 
these  roh  noi  due  to  their  chemical  pro- 

perties but  to  thoir  surface  action.-    S.  8.  '/. 

in//  aleehol:  Preparation  of fa  I'md 

WlHhod.      K.    .Martin.     .) .    l'liarm.    t  linn.,    1920, 

It,  BO    MS. 

Is  the  preparation  of  the  amylsulphuric  a( 
which  is  the  first  step  111  the  isolation  of  pure 
amy]  alcohol  from  fusel  oil  by  the  Frad al  crystal- 
lisation of  the  barium  amy]  ulph  the  bi  I 
btained  with  90-  -81  Bulphuric  ai  id 
>*p.  ^r.  L'8S0  -P826),  using  an  excess  of  16—20 
above  the  theoretical  quantity.  Under  these  con- 
ditions aboul  60  <>i  the  alcohol  is  esterified,  whilst 
if  a  vory  large  excess  of  acid  is  used,  considerable 
difficulties  are  encountered  later  in  the  separation 
of  the  barium  sulphate  without  any  adequate  com- 
pensation in  the  increased  percentage  of  alcohol 
rtfied.  A  small  proportion  of  the  alcohol  is 
apparently  converted  into  the  neutral  sulphate,  the 
actual  yield  of  the  acid  sulphates  amounting  to 
50—  of.  '.— (J.  f.  M. 

Distillation   and  rectification.     L.   Gay.     (.'him.   et 
Ind.,  1920,  i.  17&— 188. 

The  author  gives  equations  for  calculating  the 
composition  of  the  liquid  and  vapour  phases  in  the 
distillation  and  rectification  of  a  mixture  of  two 
constituents,  and  for  determining  the  minimum 
amount  of  heat  necessary.  In  the  case  of  aqueous 
alcoholic  solutions,  if  the  strength  exceeds  8'2% 
by  weight  of  alcohol,  the  heat  required  varies  little 
with  the  concentration  of  the  solution,  and  ranges 
from  900,000  to  1,000,000  cals.  per  1000  kg.  of 
alcohol  (95°)  recovered.  With  these  solutions  the 
height  of  the  rectifying  column  may  ho  kept  un- 
.ilt.  red  with  a  theoretical  minimum  of  26  sections. 
On  the  other  hand,  the  height  of  the  distillation 
column  should  be  decreased  as  the  strength  of  the 
solution  increases  up  to  40%;  above  tins  concen- 
tration it  should  be  increased  slightly  as  the  pcr- 
tage  of  alcohol  increases.  Thus,  compared  with 
the  rectifying  column,  the  height  of  the  distillation 
column  ia equal  at  8"2  ■  half  at  10%  ;  three-tenths 
at  40%  ;   and  three-sevenths   at   83  With   con- 

centrations   below   8"2    .    the    reo,  hi    of 

distillation  column  governs  the  minimum  heal 
supply.  As  the  alcohol  content  decreases  from 
8"2%.  tbo  rectification  column  should  be  corre- 
spondingly reduced.  At  -'V7  its  length  will  be 
<|  of  that  of  the  distillation  column.  In  prao- 
Idoa  theoretical  data  are  modified  by  plant  im- 
perfections, and  correction  tables  should  be  drawn 
up,  giving  for  each  metro  of  the  column  the  equiva- 
lent theoretical  number  of  plates.  Proposed  schemes 
for  confining  the  heat  supply  to  the  plates  of  tin 
distillation  column  and  the  cooling  to  the  rectifying 
'iirnn  or.  in  another  case,  For  causing  the  emer- 
■it     lic|iiicl     to     recirculate     through     the?     uppc  i 

•ions,  are  considered  to  be  unsound.     A  grei 
efficiency  of  the  plates    however,  should  be 
\v  3   w 


Barfey.      Ahr  and   Mayer.     Set    \\  I 

Staroh  and  photphoric  acid,     Kerb,    Sw  \\  II. 
i  S      OX  a. 

I'll  NTS. 

and  butyl  alcohols;  Fermenia 
for  th«  production  of  0.  Weismann.    B.P. 

I  19,865,  M.8  Wi. 

I'mioici.ii  brewers'  or  distillers'  wort,  of  low 
gravity,  ia  d  bj  heatin    andei  pressure  and 

Fermented    bj    the    bacteria    previousN    describe  I 

1 1    P    1846   16;  J.,  1919,  801  i).     d ntration 

oi  carbohydrates  in  the  wort   may  vary  from  4  to 

9     ,  but   in   these  aasi  -   the  acidity  must   not  exceed 

ii  I    O'fl  The   ordinary    brewer]    or   distillery 

plant  may  be  employed,  wnli  Buoh  modifications  as 
are  necc  (elude  infection  during  the  cool- 

ing and  Fermentation  of  the  wort. — J.  II.  L. 

Yca.ii;  Manufacture  of from  fermented  musts, 

and   more   particularly   the  fermented  musts  of 

uinltissr.i  nml  sugar  beet  pulp.  L.J. P. M.J. 
Dupiiv.     K.l>.  119. 138,  lM.o.19. 

\\  mkkk  the  production  of  yeast  is  the  chief  aim  of 
fermentation  tho  worts  are  diluted  to  such  an 
extent  (cc/..  to  sp.  gr.  L'080  in  the  case  of  molasses 
or  sugar  heet  worts)  as  to  limit  the  amount  of  sugar 
present  to  that  required  for  yeast  growth.  The 
\e.ist  is  subsequently  separated  by  oentrifuging 
(Of.  E5.P.  123,711;  J.,  1919,  334a).  Molasses  worts 
of  sp.  gr.  T030  give  practically  as  much  yeast  as 
those  of  sp.  gr.  1090.— J.  H.  L. 

Yeast;  Process  of  treating  waste  brewers'  to 

render  it  suitable  for  baking  purposes.  H.  W. 
Anderschou.    E.P.  149,533,  5.9.19. 

Brewers'  yeast  is  treated  first  with  a  solution  of 
sodium  bicarbonate  and  a  small  quantity  of  sodium 
salicylate,  and  afterwards  with  a  solution  of  boras. 
Tt  is  next  preferably  treated  with  a  cleansing  agent 
(sodium  chlorido  and  potassium  carbonate),  then 
aerated  in  presence  of  nutrient  salts,  cane  sugar, 
pepsin,  and  infusion  of  willow,  and  finally  mixed 
with  cream  of  tartar,  potato-flour,  and  dried  milk 
powder,  and  pressed. — J.  H.  L. 

Alcohol;  Absolute  nn<2  process  of  making  the 

same.  G.  B.  Frankforter.  U.S. P.  1,350,254, 
17.8.20.     Appl.,  20.12.18. 

Ordinary  commercial  alcohol  is  partially  de- 
hydrated by  treatment  with  a  mixture  of  potassium 
carbonate  and  potassium  fluoride,  then  decanted 
from  tho  mixture  and  heated  with  quicklime  in  an 
autoclave  under  a  pressure  of  55  lb.  per  sq.  in.,  and 
finally  the  last  traces  of  water  are  removed  by  dis- 
tilling and  passing  the  vapours  over  calcium 
carbide. — J.  H.  L. 

Liquids;  Process  of  di  ■alcoholUing .   Apparatus 

for  treating  liquids.  W.  Koedding  and  W.  J. 
Lemp.  U.S. P.  (a)  1,351,521  and  (b)  1,351,522, 
81.8.20.     Appl.,  21.2  and  14.4.17. 

(a)  Berk  is  heated  in  a  pipe  system  and  then  passed 
in  a  continuous  stream  through  a  vacuum  chamber 
at  a  temperature  sufficient  to  evaporate  the  alcohol 
without       impairing       tho       other       constituents. 

(b)  Liquids  are  evaporated  in  a  tank  heated  by 
means  of  a  water-jacket  and  having  upon  the  wall 
opposite  to  the  jacket  a  helical  V-shaped  trough. 
.Means  for  delivering  liquid  into  the  upper  and 
removing  it  from  the  lower  part  of  the  tank  are 
provided,  and  the  vessel  is  connected  with  a  suction 
system  within  which  is  a  surface  condenser. 

— C.  A.  M. 
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XIXa.-F00DS. 

Cereals;  Hipcning  of  .     H.  Ltiers.     Biochem. 

Zeits.,  1920,  104,  30—81. 
The  author  has  devised  a  new  method  of  estimating 
acidity  in  organic  extracts  and  an  improvement  in 
Sorensen's  formol-titration  method  (cf.  J.,  1920, 
669  a),  and  has  applied  both  of  these  to  follow  the 
alterations  in  acidity,  formol-titratable  nitrogen, 
and  enzymic  relations  of  barley,  wheat,  oats,  and 
rye  during  the  final  stages  of  ripening  and  subse- 
quent storage  for  two  months.    (Cf.  J.C.S.,  Nov.) 

— T.  H.  P. 

Colloids;    Changes   in    the   physical   state    of  . 

XXIII.  Acid-albumin.  M.  Adolf  and  E.  Spiegel. 
Biochem.  Zeits.,  1920,  104,  175—189. 

Certain  of  the  changes  accompanying  the  conver- 
sion of  serum-albumin  into  acid-albumin  by  the 
action  of  boiling  hydrochloric  acid  have  been  investi- 
gated.    (Cf.  J.C.S.,  i.,  683.)— T.  H.  P. 

Cooloids;   Changes  in  the  physical  state  of  . 

XXIV.  Precipitation  of  protein  by  acids  and 
alkalis.  R.  Wagner.  Biochem.  Zeits.,  1920,  104, 
190—199. 

The  results  of  various  physico-chemical  measure- 
ments indicate  that  the  state  of  a  protein  salt  as 
regards  hydration  and  ionisation  conditions  the  pre- 
cipitability  of  this  salt  in  presence  of  excess  of  acid, 
and  that  there  is  no  reason  to  suppose  that  this 
precipitability  is  not  primarily  to  be  considered  as 
displacement  of  a  salt  from  solution  bv  excess  of  its 
acid.     (Cf.  J.C.S.,  i.,  683.)— T.  H.  P. 

Gelatin.     Salkowski.     .See  XV. 

Patents. 

Milk  and  the  like;  Desiccating  ■ .     R.   W.  G. 

Stutzke,  Assr.  to  G.  A.  Buhl  Co.  U.S. P. 
1,350,248,  17.8.20.    Appl.,  9.7.17. 

Milk  is  injected  into  a  circulating  current  of  super- 
heated steam,  the  dried  solids  are  collected  within 
the  circulatory  system,  and  withdrawn  therefrom 
together  with  superheated  steam,  and  after  the 
latter  has  been  mixed  with  air  the  solids  are 
separated. — J.  H.  L. 

Food  compound  and  process  of  preparing  the  same. 
A.  S.  Wahl,  Assr.  to  Arnold  Wahl  Institute. 
U.S.P.  1,350,756,  24.8.20.     Appl.,  26.2.19. 

A  mash  of  starchy  material  and  malt,  saccharified 
at  60°  C.  is  mixed  with  a  mash  containing  wheat 
bran,  lactic  acid,  and  malt,  which  has  been  sub- 
jected to  proteolytic  conversion  at  45°  C. :  the  com- 
bined mash  is  held  at  a  temperature  of  at  least 
60°  C,  and  the  liquor  is  drawn  off  to  yield  an 
aqueous  product  containing  at  least  70%  of  total 
solids,  1*3%  of  total  acidity,  and  0'8%  of  free  lactic 
acid,  with  maltose  constituting  at  least  80%  of  the 
total  solids. — J.  H.  L. 

Yeast.    E.  P.  149,533.    See  XVIII. 

XIXb— WATER  PURIFICATION;  SANITATION. 

IT'afer;   Hate   of  solution   of  atmospheric   nitrogen 

and  oxygen  in  - .     W.  E.  Adenev  and  H.  G. 

Becker.  Sei.  Proc.  Rov.  Dublin  Soc.  1920,  16, 
143. 

A  continuation  of  experiments  previously  reported 
(see  J.,  1919,  156  a;  1920,  311  a;  also  J.C.S.,  Nov.) 

—J.  R,  P. 

Antiseptic  action  of  some  chlorine  derivatives  of 
methane,  ethane,  and  ethylene.  E.  Salkowski. 
Biochem.  Zeits.,  1920,  107,  191—202. 

The  suitability  as  preservatives  of  methyl  chloride, 


chloroform,  methylene  chloride,  acetylene  di- 
chloride,  trichloroethylene,  and  ethyl  chloride  was 
tested.  Trichloroethylene  on  account  of  low  cost,  of 
the  small  quantities  required  to  be  employed,  and 
of  its  volatile  character  was  found  to  be  the  most 
suitable.— S.  S.  Z.  #  " 

Silver;    Oligodynamics    of   .      II.      R.    Doerr. 

Biochem.  Zeits.,  1920,  107,  207—219. 

The  bactericidal  action  of  metallic  silver  disappears 
when  the  metal  is  ignited,  boiled  several  times  with 
distilled  water,  or  is  embedded  in  an  agar  jelly.  The 
inactivated  metal  can  be  re-activated  by  being 
treated  with  very  dilute  solutions  of  a  strongly  dis- 
sociated acid.  The  oligodynamic  principle  of  silver 
is  dialysable  and  shows  the  same  properties  of  diffu- 
sion in  agar  jellies  as  silver  oxide  and  silver  nitrate. 
Bacteria  seeded  on  an  agar  plate  containing 
metallic  silver,  silver  oxide,  and  silver  nitrate  grow 
often  in  two  concentric  rings  similar  to  the  Liese- 
gang  phenomenon.  Pieces  of  silver  embedded  in  a 
blood-agar  plate  produce  hemolytic  zones. — S.  S.  Z. 

Ultra-filtration.    Schmitt.    -See  I. 

Insecticide  tests.    Davis.    .See  XVI. 

Seed  treatment.     Braun.     .See  XVI. 

Selenium  and  tellurium.     Joachimoglu.     See  XX. 

Patents. 

Sewage    sludge    or    other    icet    or    moisture-laden 

material;  Method  of  and  means  for  drying  . 

L.  Linden.     E.P.  150,368,  25.2.19. 

In  the  upper  part  of  an  enclosed  structure  are 
arranged  a  number  of  horizontal  or  inclined  troughs 
provided  with  mechanical  stirring  devices ;  below 
each  pair  of  troughs  is  a  drying  floor  divided  into 
separately-hinged  sections.  A  second  series  of 
troughs  and  floors  may  be  placed  beneath  the  first. 
Below  these  may  be  arranged  hoppers  from  which 
the  material  passes  to  grinding  rollers  and  then  on 
to  a  bottom  floor,  which  may  be  heated,  and  from 
which  the  material  may  pass  to  a  conveyor.  At  the 
base  of  the  structure  are  lateral  air  inlets,  supple- 
mented if  required  by  others  near  the  top,  and  in 
the  roof  are  air  outlets,  near  which  fans  may  be 
fixed  to  facilitate  removal  of  moisture-laden  air. 
The  partly-dried  sludge  is  introduced  by  means  of 
distributors  into  the  top  troughs  in  which  it  is 
aerated  and  dried  by  a  current  of  air,  heated  by 
radiators  at  the  base.  Gangways  for  workers, 
placed  between  the  troughs,  serve  at  the  same  time 
as  baffles  for  the  air  current.  When  the  material 
in  the  troughs  has  assumed  a  granular  condition. 
a  further  quantity  of  partly-dried  sludge  is  mixed 
with  it,  together  with  disinfectant  if  desired,  and 
the  excess  material  is  then  expelled  by  the  stirrers 
on  to  the  floor  below,  whence,  after  a  suitable 
period,  it  is  tilted  on  to  the  next  series  of  troughs 
and  floors,  from  which  it  finally  passes  to  the 
hoppers  and  delivery  floor. — W.  J.  W. 

Sewage  sludge.     E.P.  150,375.     See  XVI. 


XX.— ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES ;  ESSENTIAL  OILS. 

Codeine;  Determination   of  .      H.   E.   Annett 

and  H.  Sen.     Analyst,  1920,  45,  321—328. 

Ten  g.  of  dry  opium,  or  a  suitable  quantity  of  other 
substance  (e.g.,  alkaloids,  plant  material,  etc.),  is 
mixed  with  4  g.  of  calcium  hydroxide  with  the 
gradual  addition  of  100  c.c.  of  water ;  the  mixture 
is  stirred  for  30  mins.,  filtered,  50  c.c.  of  the  filtrate 
is  treated  with  40  c.c.  of  2%  acetic  acid  and  10  c.c. 
of  basic  lead  acetate  solution  (sp.  gr.  1'25),  filtered, 
75  c.c.  of  the  filtrate  is  treated  with  2'5  g.  of  calcium 
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hydroxide,  the  mixture  shaken  for  30  mins  .  filtered, 
of   the  filtrate  ea  with   three 

successive  quantities  (50  c.c.  eaclO  of  toluene.     Tho 
i     extracts     are     filtered     and     dry     ga 
_,i\   chloride   is   introduced    in   sli 
this  excess  is  removed  by  a  ourrent  of  air,  the  pre- 
cipitated codeine   hydrochloride  is  collected   on   a 
filter,  dissolved  in  a  small  quantity  of  water,   the 
solution    evaporated,    and    the    residue    dried    ami 
weighed.     If  the  treatment  with  bask-  lead  acetate 
is  omitted,   the  codeine  hydrochloride  obtained  is 
highly   coloured,    but    the  error  introduced   is  not 
than  S     1"         V7.  P.  S. 

f.Wiirum   seeds  ;  Alkaloidol   content  and  /•  1 1  f  y  oil 

— .     0.  Grimms.     Pharm.  Zentralh.,  1920, 

61,  521- 

Bn  vkin>.  generally,  the  colchicine  content  <0T1 — 

I  in  colchicum  seeds  is  smaller  the  higher  the 

ve  weight  of  1000  of  the  seeds.     A  sample  of 

powdered  n  ■  da,  extracted  with  ether,  yielded  1 7 1; 

of  a  light  brown  odourless  oil  with  the  following 
ters:  8p.  gr.  (15°  C),  0*9176;  solid, i  p., 
-9°  C.j  ii D"  =  1  -10-12 ,•  acid  value.  20.(2;  saponif. 
value,  1843;  iodine  value,  12S-5;  unsaponif.  matter, 
0-71  Fatty  acid*:   m.p.,  24-0°  C. ;  Bolidif.   p., 

C.;  neutralisation  value,  187"6;  iodine  value, 
181*0;  and  mean  molec.  equiv.,  3003.— C.  A.  M. 

Digitalis;   Some   of   the   important   con.ttitm  nt.i  of 

.      \Y.    .1.    Mcf'ill.      J.    Amor.   Chem.    Soc., 

1990,  r-'.  l-!»3— 1900. 
With  careful  manipulation  and  uniform  methods  of 
procedure,  using  various  solvents,  it  is  possible  to 
obtain  crude  fractions  from  digitalis  which  will  have 
I  reasonably  constant  chemical  composition,  but  in 
A  the  difficulty  of  separating  individual  gluco- 
sides  in  a  chemically  pure  state,  from  these  crude 
fractions,  it  does  not  appear  that  such  an  under- 
taking has  at  present  any  commercial  value.  The 
cold  water  extract  of  digitalis  leaves  contains,  at 
the  most,  only  a  very  minute  quantity  of  digitoxin, 
its  activity  hi  ing  entirely  due  to  a  chloroform- 
soluble  and  chloroform-insoluble  fraction.  Digit- 
saponin  from  the  leaves  is  entirely  inactive  and 
nnn-li  eincK  tie  »hen  purified.  The  chloroform- 
soluble  fraction  from  the  hot  water  infusion  of  the 
i-  a  mixture  of  gitalin  and  digitoxin. — W.  <■. 

Halogenation;  Experiments  on  .     Direct   die- 

placetnent  of  negative  groups  by  halogen  in  the 
aromatic  series.     I.    Displacement  of  the 
group  61/   bromine.     S.   N.   Dhar.     Chem.   Soc. 
Trans.,  1920,  117,  993—1001. 
Tiik    interaction    between    bromine   and    aromatic 
nitro-compounds  at  200° — 2-50°  C,  under  pre 
results  ;is  ii   rule   in   the  displacement  of  the  nitro- 
ETOUps,    and,   Mitlicicnt    bromine   being   present,    m 
further  halogenation,  to  an  extent,  in  some  cases, 
beyond    what    is    possible    by    direct    halogenation 
under  any  other  known  conditions,  the  best  example 
i>i  this  being  the  formation  of  octabromoxanthone 
from   tetrabromodiuitroxanthone.        It   is   a- 
that  in  the  reaction  a  more  powerful  halogenal  ing 
agent  than  the  bromine  itself  is  formed,  possibly  in 
accordan' c  with  the  equations: 

I*H\0,  +  Br]-+R1IR,     BrNO, 
llllllr     Hi  No.  ►RBr,     UNO,. 
In  the  nitrophenols  an  excess  of  bromine 

in  the  displacement  of  the  hydroxy]  group 
as  well,  picric  acid  giving,  for  example,  a  mixture 
of  tetra-  and  pentabromophenol  and  hexabromo- 
benzene.  2.4.6-Trinitrotoluene  give,  pental 
benzyl  bromide,  whilst  various  ti  trabroiiionaphiha- 
and  lieMihromonaphthalenrs  were  obtained 
from  1.5-  and  1.8-dinitronaphthaIene.  The  xan- 
thine- and  ooumarin  series  supplied  examples  ol 
ularly  stable  nitro-groups  which  could  not  be 
displaced  bv  bromine  under  the  experimental  con- 


ditions  studied 
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Gallic  acid;   Derivatives  of  .     /.  Synthesis  of 

4-hydrojnj-3.5-(timcthoj!ii>lithalic  acid.  R.  L. 
Alinu  handaiii  and  A.  N.  Meldrum.  Chem.  Soc. 
Truns.,  1980,  117,  9(M     970. 

( ' Ai.i.n  acid  trimethyl  ether  was  condensed  with 
chloral     in  of    sulphuric    acid     with    tho 

formation  of  a  trichloromethylphthalide,  in- 
dicating  that    the    I  thoxyl   group  of  the   other 

»:is  Brsl  hydrolysed  by  the  acid,  with  formation  of 

synngic  acid.  Somewhat  hitter  results  were  ob- 
tMiii.il    by    using   synngie     ai  id     tl-hvdro.w-3.5-di- 

methoxybensoic    acid)    for    the    condensation,    the 

latter  being  conveniently  obtained  from  the  above 
gallic  acid  trimethyl  ether  by  preliminary  treat- 
ment  v.  nh  ilii     IN       sulphuric  acid.     On  hydrolysis 

the  trichloromethylphthalide  gave  the  correspond- 
ing carboxylu:  acid  which  on  heating  lost  carbon 
dioxide  with  tho  formation  of  4-hydroxy-3.5-di- 
methoxyphthalide.  This  on  methylation  and  oxi- 
dation gave  3.4.5-trimethoxyphthalio  acid.  This 
acid  readily  gave  an  anhydride  which  lost  a 
methoxyl  group  on  treatment  with  sulphuric  acid 
in  the  cold  with  the  formation  of  4-hydroxy-3.5- 
dimethoxyphthalic  aeid.  Both  these  phthalic  acids 
on  boiling  with  hydrochloric  acid  are  reconverted 
into  the  corresponding  gallic  acid  derivative  with 
loss  of  carbon  dioxide. — (1.  P.  M. 

Dichloroethyl    sulphide    ["mustard    gas"];    Pro- 
perties "f .     P.  Martin.     J.  Pharm.  Chini., 

1920,  22,  161—165. 

Liquid  dichloroethyl  sulphide  i9  heavier  than 
water;  its  alcoholic  solution  when  mixed  with  a 
large  volume  of  water  yields  a  white  turbidity 
which  disappears  after  some  time.  When  it  is 
boiled  with  alcoholic  potassium  hydroxide  solution 
the  vapours  produced  give  a  white  precipitate  on 
contact  with  Deniges'  reagent  (acid  mercuric  sul- 
phate solution).  If  the  vapours  are  passed  into 
iodine  solution  an  odour  resembling  that  of  mer- 
captan  is  noticed.  The  substance  is  hydrolysed 
fairly  rapidly  by  water;  its  aqueous  solution  gives  a 
white  precipitate  (di-iododiethyl  sulphide)  with 
Grignard  and  Rivat's  reagent  (sodium  iodide,  8, 
copper  sulphate,  0'8  g.,  gum  arabic  solution,  1,  and 
water,  33  c.c.).— W.  P.  S. 

Organic    acids;    Dissociation    constants  of  as 

means  for  their  identification.  I.  M.  Kolthoff. 
Pharm.  Weekblad,  1920,  57,  514—518. 

Tiik  hydrogen  ion  concentration  of  a  solution  of  a 
weak  organic  acid,  and  hence  the  dissociation  con- 
stant, may  bo  conveniently  determined  colori- 
inetiiiallv  by  observing  the  colour  change  of  a 
suitable  indicator  in  the  solution  and  in  a  solution 

of  known  hydrogen  ion  centration.     A  selection 

of  indicators  suitable  for  various  weak  acids  is 
given.  Standard  solutions  of  known  pn  values  for 
comparison  may  be  prepared  from  dilute  hydro- 
chloric acid  or  from  mixtures  of  potassium  hydro- 
gen phthalate  with  hydrochloric  acid  or  sodium 
hydroxide— W,  S.  M  . 

p-Cymene  as  a  solvent.     A.  S.  Wheeler.     J.  Amer. 
Chem.  Soc,  1920,  42,  1842—1846. 

/'-C'v.mknf.  is  the  principal  constituent  of  so-called 
spruce  turpentine,  a  by-product  of  the  manufacture 
of  sulphite  pulp,  and  may  be  obtained  from  it  by 
the  following  process.  Air  is  bubbled  through  the 
turpentine  for  10  hrs.  to  remove  sulphur  dioxide. 
The  liquid  is  then  distilled  with  superheated  steam 
in  an  apparatus  so  arranged  that  the  vapours  pass 
first  through  a  30%  solution  of  sodium  hydroxide 
and  then  into  the  condenser.  The  distillate  is 
purified  by  shaking  it  with  a  5%  solution  of  sodium 
hydroxide  and  then  distilling  it  over  sodium.  So 
prepared  p-cymene  has  b.p.  176° — 176*5°  C,  n,,'s'"  = 
1*4905,  and  only  very  slowly  develops  a  yellow 
colour  when  a  trace  of  p-anisidine  is  added  and  the 
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mixture  exposed  to  light.  Under  similar  condi- 
tions an  impure  sample  develops  a  red  colour.  The 
solubilities  of  a  considerable  number  of  organic- 
compounds  in  this  solvent  are  tabulated. — W.  G. 

Terpin;  Quantitative  estimation  of  .  O.  Fer- 
nandez and  N.  Luengo.  Anal.  Fis.  Quim.,  1920, 
18,  158—163. 

On  treatment  with  acetic  anhydride  and  anhydrous 
sodium  acetate,  only  one  of  the  two  hydroxy  1 
groups  of  terpin  is  acetylatcd ;  but  when  a  solution 
of  terpin  in  oil  of  turpentine  is  treated  in  like 
manner,  complete  acetylation  is  achieved.  (0/. 
J.C.S.,  Nov.)— W.  R.  S. 

Eiicaluptol  determination.  C.  T.  Bennett  and 
M.  S.  Salomon.  Perf.  Essent.  Oil  Rec,  1920,  11, 
302. 
The  results  of  numerous  trials  indicate  that  the 
cresol  method  (Cocking,  J.,  1920,  610  a)  is  no  more 
reliable  than  the  official  phosphoric  acid  method  for 
the  estimation  of  eucalyptol,  as  the  constituents  of 
eucalyptus  oil  other  than  eucalyptol  have  a  marked 
influence  on  the  melting  point  of  the  cresol  com- 
pound.—G.  F.  M. 

Ether-air  mixtures:  Self-ignition  of  ■ — ■ — .  J.  A. 
McClelland  and  H.  V.  Gill.  Sci.  Proc.  Rov. 
Dublin  Soc,  1920,  16,  109—119. 

Ignition  occurs  when  a  mixture  of  ether  vapour 
and  air  is  allowed  to  rush  into  a  partially  evacuated 
tube.  Measurements  of  the  temperature  in  the 
tube  showed  that  the  rise  of  temperature  produced 
reached  the  ignition  point  of  the  mixture.  The 
rise  of  temperature  is  attributed  to  the  conversion 
of  the  translational  energy  of  the  gaB  rushing  into 
the  tube  into  heat.  The  length  of  the  explosion  tube 
affects  the  results. — J.  R.  P. 

Pharmacology  of  selenium  and  tellurium.  I.  Action 
of  their  acids  on  bacteria.  G.  Joachimoglu. 
Biochem.  Zeits.,  .1920,  107,  300—313. 
The  ions  of  tellurous  and  selenious  acids  are  much 
more  active  than  those  of  telluric  and  selenic  acids. 
The  growth  of  moulds  is  hardly  affected  by  the 
action  of  tellurites  and  tellurates.  Bacteria,  espe- 
cially of  the  typhus-coli  group,  are,  on  the  other 
hand,  very  sensitive  to  the  action  of  these  sub- 
stances. The  author  suggests  the  application  of 
tellurium  compounds  in  the  chemotherapy  of 
typhoid  infection. — S.  S.  Z. 

Isoamyl  alcohol.     Martin.     .See  XVIII. 

Weak  acids  and  bases.     Kolthoff.     See  XXIII. 

Patents. 

Saccharic  and  tartaric  acids;  Production  of  ■ 

from  carbohydrates.   Diamalt-A.-G.   E.P.  108,494, 
4.8.17.     Conv.,  4.8.16. 

Saccharic  and  tartaric  acids  are  readily  obtained 
by  oxidising  carbohydrates  at  100°  C.  in  presence 
oif  oxidising  catalysts,  particularly  molybdenum, 
mercury,  or  platinum,  by  means  of  sulphuric  and 
nitric  acids,  or  sulphuric  acid  and  oxides  of  nitro- 
gen, peroxidised  by  treatment  with  oxygen,  ozone, 
or  air.  For  example,  100  pts.  of  starch  is  mixed 
with  150  pts.  of  water  and  3  pts.  of  sulphuric  acid, 
and  saccharified.  Concentrated  sulphuric  acid  (25 
pts.),  nitric  acid  of  sp.  gr.  1'4  (60  pts.),  and  an 
oxide  of  molybdenum  (1  pt.)  are  then  added,  and 
the  whole  is  maintained  at  100°  C,  a  further  100 — 
140  pts.  of  nitric  acid  being  added  during  the  course 
of  the  reaction.  At  the  end  of  the  operation  the 
nitric  acid  is  evaporated,  and  after  diluting  the 
residual  liquor  with  water,  the  molybdenum  is  pre- 
cipitated by  hydrogen  sulphide,  and  the  sulphuric 
and  traces  of  oxalic  acid  by  lime  or  baryta,  and 
saccharic    acid    separated    from    the    filtrate    after 


concentration  as  potassium  hydrogen  saccharate. 
The  yield  is  65%.  If  mercury  is  used  as  catalyst 
and  twice  as  much  nitric  acid  is  added,  a  yield  of 
60%  of  potassium  hydrogen  tartrate,  together  with 
about  10%  of  saccharate,  is  obtained. — G.  F.  M. 

Acetic  acid  from   acetylene   as  primary   material; 

Catalytical   processes  for  preparing  ■ — — .      Soc. 

des  Aeieries  et  Forges  de  Firminv.     E.P.  132,529, 

18.2.19.  Conv.,  13.3.18. 
The  vapours  of  acetaldehyde  produced  by  the  cata- 
lytic hydration  of  acetylene  (E.P.  124,194;  J..  1920, 
582  a)  are  absorbed  from  the  gaseous  current  by 
means  of  a  15 — 20%  solution  of  sulphuric  acid  at 
20°  C,  which  polymerises  the  aldehyde  to  paralde- 
hyde. The  latter  is  separated  from  the  acid  and  is 
depolymerised  by  boiling  with  30 — 50%  6ulphuric 
acid  and  converted  into  acetic  acid  by  the  action  of 
air  or  oxygen  in  presence  of  copper  permanganate 
or  a  mixture  of  copper  and  manganese  acetates. 
The  object  of  the  temporary  polymerisation  of  the 
aldehyde  is  to  attain  a  better  recovery  of  the 
product  from  the  reaction  gases  by  conversion  into 
the  less  volatile  and  more  easily  handled  paralde- 
hyde, and  it  also  enables  the  material  to  be  tem- 
porarily stored  without  risk  in  the  event  of  a 
breakdown  of  the  oxidising  plant.  The  hydration, 
polymerisation,  depolymerisation,  and  oxidation 
reactions  are  conveniently  carried  out  in  a  series  of 
five  sandstone  towers  which  are  traversed  from  the 
bottom  upwards  by  the  reacting  gases  in  counter- 
current  with  the  liquid  reagents.  The  first  tower 
is  used  only  for  removing  the  excess  aldehyde  from 
the  spent  hydrating  catalyst  previous  to  its  elec- 
trolytic regeneration,  and  each  of  the  remaining 
towers  serves  for  one  of  the  four  reactions  above 
mentioned. — G.  F.  M. 

2-Phenylqninoline-4^carboxylic    acid ;    Manufacture 

of  the  allyl  ester  of .     O.  Imray.    From  Soc. 

of  Chem.  Ind.  in  Basle.     E.P.  150,401.  28.5.19. 

The  allyl  ester  of  2-phenylquinoline-4-carboxylic 
acid  is,  like  the  alkyl  esters,  tasteless,  and  has  the 
further  advantage  of  dissolving  uric  acid  more 
readily  than  either  the  alkyl  esters  or  the  acid 
itself.  It  may  be  prepared  by  any  of  the  usual 
methods  of  esterification,  such  as  the  action  of  an 
allyl  halide  on  a  salt  of  the  acid,  or  by  the  action  of 
allyl  alcohol  on  the  acid  chloride  or  on  the  acid 
itself  in  presence  of  hydrogen  chloride  or  sulphuric 
acid.  The  ester  boils  at  260°  C.  under  15  mm. 
pressure,  and  melts  at  30°  C.  Its  hydrochloride 
crystallises  from  alcohol  in  small  citron-vellow 
needles,  m.p.  145°— 147°  C— G.   F.  M. 

Nitro-compounds;  Reduction  of  aromatic .     J. 

Tcherniac  and  S.  H.  Davies.    E.P.  150,412, 29.5.19. 

Aromatic  nitro-compounds,  particularly  hydroxy- 
nitro-compounds,  are  reduced  by  treatment  with  a 
mixture  of  hydriodic  and  hydrochloric  acids.  The 
consumption  of  iodine  may  be  reduced  to  a  mini- 
mum by  adding  a  substance,  such  as  phosphorus, 
which  in  presence  of  water  re-converts  the  liberated 
iodine  into  hydriodic  acid.  An  example  is  given  of 
the  reduction  of  p-nitrophenol  by  boiling  139  pts. 
with  36  of  amorphous  phosphorus,  13'9  of  iodine, 
and  180  of  20%  hydrochloric  acid  under  a  reflux 
condenser.  The  reaction  is  completed  when  iodine 
vapour  appears  in  the  condenser. — G.  F.  M. 

Thienylquinolineearboxijlic  acids.       M.    Hartmann 
and  E.  Wybert,  Assignors  to  Soc.  of  Chem.  Ind. 
in    Basle.'     U.S. P.    1,350,408,    24.8.20.      Appl., 
21.10.18. 
2-THrENYLQrnN0LrNE-4-CARB0XTLic     acids,     obtained 
by  condensing  isatin  compounds  with  acetothienone, 
are  crystalline  compounds  of  definite  melting  point. 
They  are  soluble  in  most  organic  solvents  and  in 
strong  mineral  acids,   and  are  of  value  for  histo- 
logical and  therapeutical  purposes. — G.  F.  M. 
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XXI.     PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

emulsion*;  Site  and  sensitiveness  of 

in    .       T.   Svedberg.     Z. 

Phot.,  1930,  -'0,  86—60. 

the  blackening-law  (Schw&rvunaa- 
gesets)  of  a  photographic  plate  and  the  behaviour 
<.f  the  individual  grains  contained  in  it.  the  view 
that  tln>  law  is  a  consequence  <>t  the  lack  oi  uni- 
formity of  the  photo-chemical  light-field  inside  tlio 
film  is  negatived  by  the  work  of  Luppo-Cramar, 
Bcheffer,  and  others,  and  by  the  author's  own  ex- 
periments with  very  thinly  coated  plates  for  which 

ial  type  of  characteristic  curve  in 
The   possibility    that    eai  h    grain    obeys    the    law    ol 

ate  appears  to  be  inadmissible,  since  the  sine 
mi  resulting  by  development  appears  to  be 

dent  on  the  amount  of  development  and  not 
on  the  exposure.     In  experimental  examination  ol 
the  two  remaining  possibilities,  vie.,  thai  each  « lass 
of  grains  of  approximately  equal  sizes  obeys  i1 
law,  or  thai  only  an  emulsion  with  grains  of  vary- 
ing Buses  obeys  the  law,  uniform  thin  coatings  of 
[irate  emulsions  were  nsed  ;  after  exposure  and 
pment  the  plates  were  treated   with  a  silver 
I  potassium  permanganate  solution  or 
aeid    potassium    bichroma  on)    and    | 

raphs  of  the  resulting  films  taken  with  a 
lunar  magnification  of  1000.  Prints  of  the  micro- 
graphs were  made  with  a  further  magnification  of 

-I  .mil  the  grains  for  a  definite  area  of  each  print 
1  and  assorted  into  4  classes  of  size  with  the 
aid  of  a  -1  n  1  n  ruled  in  bo,,  mm.  The  grains  counted 
iu  this  way  are  ol  course  those  which  are  not  deve- 
loped, and  the  numbers  and  sizes  of  the  developed 
grains  have  to  be  obtained  by  comparison  with  the 
same  emulsion  untreated.  Tables  and  curves  are 
given  for  one  type  of  plate,  showing  the  n  lationship 
between  exposure  and  percentage  of  grains  affected 
in  the  4  size-classes,  and  between  size  of  grain  and 
the  percentage  number  attacked:  the  curve  for  the 
former  is  similar  to  the  usual  characteristic  curve 
and  that  for  the  latter  to  an  exponential.     Similar 

-  are  given  For  solarisation  exposures,  for 
hydrogen  pi  n.xide  effect  and  for  ordinary  chi 

nd  the  results  are  all  in  general  agreement 
with  the  view  that  the  larger  grains  are  the  more 
sensitive.- — B.  V.  S. 

iraphic     printing     process     without 
bromi.le.      K.    Wilcke.      Phot.    Korr..    1920,    57, 
173—i:."..    I  hem.  Zentr.,  1920,  91.  IV..  380. 
Thk   process  depends  on  the  uteres  .trical 

conductivity  of  selenium  on  exposure  to  light.  A 
glass  plate,  provided  with  an  excessively  thin  coat- 
ing of  gold  or  platinum,  is  placed  in  tntimati 

1  th  a  thin  sheet  of  selenium.  In  contact  with 
the  other  sido  of  the  selenium  is  placed  a  sheet  of 
paper  soaked  in  a  solution  of  some  substance,  raeh 
as  potassium  ferrocyanide,  which  gives  a  coloured 
substance  on  passage  of  an  electric  current:  the 
is   backed    up   by   a   metal    plate.      When    tin 

glass  side  of  the  system  is  exposed  in  a  camera,  an 
electric  potential  difference  being  applied   to  the 

gold  or  platinum   film  on  one  side  and  the  metal 


plate  mi  the  other  Bide.  .1  reprodui  tion  is  obtained 
on  the  paper.-  I!.  \ 

I'mknt. 
Celluloid  fibns.    U.S. I'.  1,852,316.    Set  V. 

XXII.-EXPLOSIVES;  MATCHES. 

Xitrogl  Ipplieatioti  0/  Devarda's  method  to 

determination  <*/  nitrogen  in  .     Koehler, 

tiarqueyrol,  and  J01  ai         Ann.  Cbim.  Analyt., 
272. 

1  in  is  j .  1 . 1 .  el  111  a  Bask 
together  wi  "i  hydrogen  peroxide  (13  vol.) 

mihI  (1  i.e.  ol  potassium  hydroxide  solution  isp.  gr. 
Ill,  the  mixture  is  agitated  by  a  mechanical  stirrer 

per  mi" .  1  and  heated  gradually  to  40°  C. 
10    nuns.,    the    walls   of    the    Mask    are    rinsed 

down  with  a  I      •  ■    of  alcohol  and  the  heating  con- 
binned  at  70°  0.  for  a  short  tune.     The  saponifica- 
tion    is     thus    completed     and     the     nitrate     ill     the 
•  ii  is  le.lu I  in  the  OSual  way  with  Devarda's 

alloy  (J.,  1898,  resulting  ammonia  being 

determined  by  distillation.-  \Y.  P.  S. 

"Briionci  "    of  explosives;   Measurement    of  the 

.  II    hast.  /,.  ges.  .Scluess-  und  Sprengstoffw., 

1920,  15,  171—178,  181-    184. 

I  in     liau/.l  lead  block  test,  although  it  gives  results 

having  a  definite  relationship  to  the  calculated 
specific  pressure  for  the  same  classes  of  explosive, 
takes  no  account  of  density  or  of  the  time  factor. 
Tables  are  given  showing  the  figures  for  specific 
volume,  explosion  temperature,  solid  residue, 
specific  pressure,  and  lead  block  tests,  for  various 
explosives,  as  well  as  the  effect  of  density  on  the 
lead  block  expansion.  The  nature  of  the  casting, 
and  the  temperature  during  the  test  also  exert  an 
influence  on  the  results.  The  causes  of  the  dis- 
crepancies between  practical  results  and  energy- 
calculated  from  the  formula  f  =  p„v0t/  273(1 — a) 
are  discussed.  The  author  gives  equations  repre- 
senting the  decomposition  of  a  series  of  explosives, 
bog]  i  Her  with  the  calculated  values  for  Q,  Q,,  t,  f. 
and  v„.  In  contrast  with  the  Trauzl  block,  the  lead 
crusher  test  (Kast,  Z.  ges.  Schiess-  u.  Sprengstoffw., 
IIM.'t,  8,  88)  provides  a  more  accurate  means  of 
determining  the  energy  of  explosives  in  that  it 
takes  into  account  the  density  and  velocity  of 
detonation.  It  has  the  disadvantage  of  being 
u, applicable  to  explosives  which  are  .not  easily 
detonated.  Comparative  results  obtained  with  the 
lead  block  and  the  lead  crusher  with  trinitro- 
ne  and  ammonium  nitrate  mixtures  are  tabu- 
lated, and  a  table  showing  lead-crusher  tests  in 
relation  to  density,  velocity  of  detonation,  specific 
pressure,  and  the"  calculated  brisance  is  appended. 

— W.  J.  \Y. 

Military     explosives;     Strength     and     velocity     of 

detonation  of  ranous .    W.  C.  Cope.    J.Ind. 

Bug.  Chem.,  1920,  12,  871—873. 
Tkn  grms.  of  TNT  is  fired  in  a  standard  mortar, 
and  then  by  means  of  trial  shots  the  weight  of  the 
explosive  under   test  which   will  deflect  the  mortar 

by   an   approximately    equal    number   of   ballistic 

ile./ivo    is  determined.   A  talile  of  the  TNT  values  of 

the  most  common  explosives  is  given.  The  velocities 
of  detonation  of  various  explosives  under  definite 
conditions  of  density  and  confinement  are  tabu- 
lated. Tetryl  had  a  velocity  of  6450  m.  per  sec., 
as  compared  with  4G00  m.  per  sec.  for  TNT.  Coarse 
ammonium  nitrate  has  no  deleterious  effect  on  the 
velocity  of  amatol,  especially  in  the  presence  of  55% 
ol  TNT.  Fragmentation  tests,  in  which  the  number 
and  sizes  oi  the  fragments  resulting  from  detona- 
tion in  steel  shells  wci<-  measured,  showed  that 
in  this  respect  TNT  was  superior  to  a  mixture  of 
l\  I     and     ammonium    nitrate    or    of    TNT,    tri- 


706  a 


Cl.  XXIII.— ANALYSIS. 


[Oct.  SO,  1920. 


nitroxylene,  and  ammonium  nitrate,  although 
inferior  in  strength. — C.  A.  M. 

After-corrosion  in  the  bores  of  firearms;  Cause  and 

prevention  of  .     W.  J.  Huff.     J.  Ind.  Eng. 

Chem.,  1920,  12,  862—870. 

The  present  high-pressure  smokeless  cartridges 
leave  no  nitrocellulose  or  corrosive  acid  residue. 
After-corrosion  is  due  to  the  deposition  of  water- 
soluble  salts  (e.g.,  potassium  chloride  from  the 
primer),  with  subsequent  exposure  to  excessive 
humidity  in  presence  of  oxygen.  These  salts  are 
retained  in  pitholes  in  the  boring,  and  cannot  be 
mechanically  removed.  After-corrosion  may  be 
prevented  by  tightly  closing  both  ends  of  the  bore 
after  firing.  The  present  U.S.A.  service  ammuni- 
tion may  be  rendered  non-corrosive  by  eliminating 
potassium  chlorate  from  the  primer.  A  simple 
method  of  testing  cleaning  compositions  is  de- 
scribed. Corrosion  from  nitrocellulose  powder 
probably  only  occurs  when  the  confining  pressure  is 
very  low. — C.  A.  M. 

Patents. 

Explosive  powder;  Perforated  pellets  of  and 

process  of  making  same.    F.  I.  and  E.  du  Pont. 
U.S. P.  1,352,121,  7.9.20.     Appl.,  12.6.18. 

Explosive  pellets  are  made  from  black  powder  dust 
formed  into  masses  by  means  of  collodion. — W.  J.  W. 

Fertilisers  from  explosives.   G.P.  321,878.  See  XVI. 
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Indicator;  A  polychromatic  .     J.  Moir.     J.  S. 

Afr.  Assoc.  Anal.  Chem.,  1920,  3,  6 — 8. 

The  indicator  is  3.3'-dihydroxybenzaurine-2"-sul- 
phonic  acid  (catecholsulphonphthalein),  and  is  pre- 
pared by  condensing  catechol  with  o-sulphobenzoic 
acid.  It  shows  the  following  range  of  colours  in 
acid  and  alkaline  solutions: — Strong  acid,  purple- 
pink;  N/10  acid,  orange;  2V/40  acid,  yellow; 
neutral,  colourless  or  very  faint  green;  just  alka- 
line, violet;  dilute  alkaline,  indigo-blue;  strong 
alkaline,   grass-green. — W.   P.    S. 

Hydrogen-ion  concentration  of  some  standard  solu- 
tions at  various  temperatures.  L.  E.  Walbum. 
Biochem.  Zeits.,  1920,  107,  219—229. 
The  H-ion  concentration  of  mixtures  of  glycine  and 
sodium  hydroxide,  borate  and  hydrochloric  acid, 
borate  and  sodium  hydroxide  increases  with  in- 
creased temperature  between  10°  and  70°  C.  The 
reverse  is  the  case  with  a  citrate  and  sodium  hy- 
droxide mixture.  In  the  former  three  mixtures 
the  alteration  is  more  marked  in  the  alkaline  mix- 
tures and  diminishes  with  diminution  of  the  alka- 
linity of  the  mixtures. — S.  S.  Z. 

Analysis;  Apparatus  for  evolution  methods  of . 

[Determination  of  sulphur  and  carbon  in  steel.] 
E.  R.  Dovey.  Analyst,  1920,  45,  330—332. 
An  apparatus  for  the  determination  of  sulphur  in 
steel,  etc.,  consists  of  a  small  reaction  flask  pro- 
vided with  a  side  tube  connected  with  a  tube  ex- 
tending to  the  bottom  of  a  test-tube;  the  latter 
contains  an  absorbent  for  the  gas  evolved  from  the 
flask.  The  test-tube  is  connected,  in  turn,  with  a 
U-tube  containing  a  small  quantity  of  the  absor- 
bent solution.  A  second  apparatus  described  is 
suitable  tor  the  absorption  of  carbon  dioxide  in  the 
wet  combustion  method  for  the  determination  of 
carbon  in  steel.  The  reaction  flask  is  attached  to 
a  short  reflux  condenser  through  the  centre  tube 
of  which  the  stem  of  a  tapped  funnel  extends 
nearly  to  the  bottom  of  the  flask;  the  evolved  gases 
are  conducted  through  a  tube  leading  from  the  top 
of  the  condenser  to  the  jet  of  a  burette  containing 


a  rod  fitted  with  discs  and  partially  filled  with 
barium  hydroxide  solution.  The  top  of  the  burette 
is  connected  with  an  aspirator  so  that  a  current  of 
air  free  from  carbon  dioxide  may  be  drawn  through 
the  apparatus.  At  the  end  of  the  operation  the 
burette  is  disconnected,  and  the  jet  passed  through 
a  rubber  stopper  closing  a  filter-tube,  so  that  the 
barium  carbonate  formed  may  be  filtered  off  with- 
out contact  with  the  atmosphere. — W.  P.  S. 

Weak  acids;  Titration   of  with  weak   bases. 

I.    M.    Kolthoff.      Pharm.    Weekblad,    1920,    57, 
787—796. 

The  exact  titration  of  a  weak  acid  with  a  weak  base 
is  possible  if  the  indicator  is  suitably  chosen.  An 
expression  for  the  hydrogen-ion  concentration  of  a 
solution  of  a  salt  of  a  weak  acid  and  a  weak  base  is 
derived,  involving  only  the  dissociation  constants 
of  the  base,  the  acid,  and  water.  With  the  help  of 
this  equation  the  degree  of  hydrolysis  of  the 
neutral  salt  solution  may  be  calculated.  An  indi- 
cator is  then  chosen  for  which  the  colour  change 
takes  place  at  or  about  the  same  p  h  •  Exact 
results  were  obtained  in  the  titration  of  ammonia 
with  acetic,  oxalic,  succinic,  formic,  and  salicylic 
acids,  using  in  the  first  three  cases  neutral  red  as 
indicator,  and  methvl  red  in  the  last  two. 

— W.  S.  M. 

Gases;  Application  of  the  thermal  conductivity 
method  to  the  automatic  analysis  of  complex  mix- 
tures of .  E.  R.  Weaver  and  P.  E.  Palmer.  J. 

Ind.  Eng.  Chem.,  1920,   12,  894—899. 

The  method  previously  described  (J.,  1920,  470  a) 
is  applicable  in  numerous  directions.  By  compari- 
son with  a  standard  gas  of  known  composition  (air 
or  hydrogen)  helium  may  be  determined  in  admix- 
ture with  nitrogen,  hydrogen  in  air,  and  impurities 
in  hydrogen  for  balloons.  Comparison  of  the 
thermal  conductivity  before  and  after  a  chemical 
reaction  affords  a  means  of  determining  chlorine, 
sulphur  dioxide,  acetylene,  water  vapour,  etc.,  in 
various  gaseous  mixtures.  Further,  a  gas,  such  as 
hydrogen,  may  be  added  to  a  mixture  (flue  gas),  the 
oxygen  removed  by  combustion,  and  its  amount 
determined  from  the  difference  in  the  conductivity 
before  and  after  the  reaction.  In  other  cases  suc- 
cessive combustion  with  oxygen  and  hydrogen  may 
be  used,  as  in  the  determination  of  carbon  mon- 
oxide in  presence  of  large  amounts  of  hydrogen. 

— C.  A.  M. 

Potassium   and  sodium;  Estimation   of  ivhen 

present   together  [as  chlorides].     A.   Quartaroli. 
Gaz.  Chim.  Ital.,  1920,  50,  ii.,  64—69. 

The  method  consists  in  converting  the  mixture  of 
chlorides  into  nitrates  and  determining  the  solidi- 
fying point  of  the  mixed  nitrates. — T.  H.  P. 

Calcium  and  magnesium  in  different  saline  solu- 
tions; Estimation  of  .     E.  Canals.     Comptes 

rend.,  1920,  171,  516—518. 

The  whole  of  the  calcium  and  magnesium  may  be 
separated  from  the  iron  and  aluminium  in  a  solu- 
tion containing  salts  of  the  four  metals,  by  acidi- 
fying the  solution  with  sulphuric  acid,  adding 
sodium  phosphate,  making  alkaline  with  ammonia, 
and  then  acidifying  with  acetic  acid  and  shaking 
vigorously  for  several  minutes.  In  this  way  the 
calcium  and  magnesium  pass  into  solution,  whilst 
the  precipitated  iron  and  aluminium  remain  un- 
dissolved.— W.  G. 

Diphenyl   derivatives;  Use  of  ■  in  qualitativi 

analysis.     F.  Feigl.     Chem.-Zeit.,  1920,  44,  689— 
690. 

To  detect  minute  traces  of  manganese,  eerie, 
cobaltic.  or  thallic  compounds,  their  solution  is  ren- 
dered alkaline  with  sodium  hydroxide,  filtered,  and 
the  filter  then   treated   with   a  drop   of  benzidine 
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acetate  solution;  an  intense  blue  coloration  is  ob- 
tained      The  reaction  will  detect   1  part  of  man- 
in  125  million  parts  of  solution.    'I  li.illic  salt 
lolutions  give  the  coloration  without  pr< 

with  alkali ;  Blight];    acid   iroi  m  and 

khose  from  which  the  iron  hu  no!  been  pre<  ipitated 
completely  l>v  alkali  also  give  .i  blue  coloration  with 
the  reagent.  Halogen-  and  alkyl-subetituted  benai- 
dinea  and  tolidines  raaj  be  used  in  place  ol  benai- 
dine .-   W.  P     - 

Jodine;   Estimation   of  .     E.   C.    Kendall.     J. 

I.  t'h.in..  1990,  •",  148—160 
MuniMi  itionb  ol  the  method  previously  published 
1. 1..    1912,    748)    are    described    which    enable    the 
determination  of  iodine  in  blood  ami  tissues  to  be 
carried  out  satisfactorily. — J.  C.  D. 

bnime;   Estimation   of  in   blood  and  animal 

!      c.   Kendall  anil   F.   8.  Richardson. 
J.  Biol.  C'h.in  ,  1990,  4-'t.  161—170. 

\    mktiiod    for  destroying    the    lai  •    of 

organic  matter  in  blood  and  animal  tissues  without 
loss  of  iodine  is  described.     (C/.  J.C.S.,  ii.:  631.) 

—J.  C.  D. 

Phosphoric  add;  Estimation  of .    Parti  I.  to 

1      EL  Kleinm. inn  and  J.  Feigl.  Biochem.-Zeita., 
1919,  99,  19—190. 
Estimation   ai   magnesium   ammonium    phosphate 
1  effect  of  tervm  constituents  on  the  prectpita- 
- -Serum  constituents,  e.g.,  dihydrogen  potas- 
sium  phosphate,   urea,   glycine,   ami   calcium  car- 
bonate da  not  influence  the  precipitation  of  phos- 
phoric  acid   as   megnesium-ammonium-phosphate. 
The  presence  of  sodium  chloride  in  certain  concen- 
trations, however,  leads  to  high  results.    Reagents 
I    in    the   precipitation    of     proteins,    e.g., 
picric   aeid    and   trichloroacetic   acid,    influence   the 
precipitation,    although    they  do    not    hinder    it. 
Serum  does  not  contain  any  substances  which  are 
capable  of  preventing  the  complete  precipitation  of 
phosphoric  acid    as    magnesium-ammonium  phos- 
phate.   On  precipitating  1  mg.  P,Oj  as  magnesium- 
ammonium   phosphate  in  a  volume  of  solution  of 
50—  75  i  i  .,  1/006  mg.  remains  unprecipitated.  With 
a  smaller  quantity,  e.g.,  01  mg.  P,0„  the  unpre- 
cipitated   fraction  is  even  proportionately  higher. 
Estimation  m   phosphoric   wctd-molybdenum    c»m- 
phosphate. — The  uranium   acetate  method  yielded 
good  results  with  quantities  as  low  as  10  mg.  P,Os. 
Quantities   below   10  mg.    gave   unreliable   results. 
With  Liebermann's  silver  phosphate  method  high 
results  were  obtained,  while  the  estimation  of  phos- 
phoric    acid     as     the     vanadium-phospsoric     acid- 
,  molybdenum     complex     was     found     satisfactory. 
Estimation    as   phosphoric   acid-molybdenum    com- 
plex.     (Irnrimrt  ric     and     cotorimet  ric     methods. — 
The     precipitation     of     molybdenum     by     Raper's 
method  gave  too  high  values.     The  most  suitable 
results     were     obtained     with     potassium     ferro- 
■  vanide.     1   mg.  of   Mo  was  estimated   in   100  c.c. 
with  an  error  of  0'5%.     The  procedure  was  there- 
fore successfully  applied  for  the  colorimetric  esti- 
mation of  phosphoric  acid.     0'1  mg.  of  P,0,  can  be 
.mated  by  this  method  with  a  0'5      iTrnr.     Esti- 
mation    tfi    the   phosphoric   acid^malybdenum    com- 
plex.    Polumetrie   and    tedimetric    null  "its. — Low 
results  were  obtained  with  Neumann's  method  for 
the  estimation  of  phosphorus  when  the  theoretical 
factor     was     ii-<-d       By     washing     the     phosphorus- 
ammonium-mnlybdato  precipitate  with  50%   alcohol 
instead  of  with  water  better  results  were  obtained. 
In    micro-Neumann    estimations  it  is  more  satis- 
factory to  wash  the  pri .  ipitate  than  centrifugi 

a  certain  amount  of  loss  is  thus  obviated.  A 
"  sedimetric  "  method  is  described  by  means  of 
which  the  phosphorus  is  rapidly  estimated  by 
measuring  the  volume  of  the  precipitate  after  een- 
trifuging  it  in  a  graduated  tube.     The  height  of 


the  phosphorus-ammoniiim-molybdate  precipitate  18 
proportional   to  its   P(  > -,  ontcnt.      Estimation  as  a 

ttrychnine-phosphorie  acid  molybdenum  compound. 
Mephelometry.)     The    development     of    nephelo- 

metry  and  a  new  nephelometer  and  its  manipula- 
tion are  described.  Estimation  as  a  strychnine- 
phosphoric  aeid  molybdenum  compound.  Special 
id  nephelometry  and  a  new  prepam- 
t,,,„  of  the  ttryehnine^nwybdenutn^reagent.— 
Strychnine  and  molybdenum  form  a  compound 
,1,1,.  for  us.-  in  estimation  of  phosphoric  and. 
0*1— ti  in  in.",  mg,  l'<»  can  !"•  estimated  in  thw  way 
uephelometrieally  w  ith  an  error  of  05%.— S.  S.  Z. 

Phosphoric  aeid;  Volumetric  determination  <»/ 

. ,  umann's  method.      P.  Eversi  n       Bioohem. 

Z.  its.,  1990)  104,  1.5—21. 
I  ins  method  for  determining  phosphorus  in  organic 
nbstrata  ..insists  m  destroying  the  organic  matter 
i,v  treatment  with  sulphuric  and  nitric  acids,  pre- 
.  ipitating  the  phosphate  thus  formed  as  ammonium 
phosphomolyhdate,    and    washing    the    precipitate 

with  ire-,  old  water,  which  is  passed  through  a 
Biter.  The  latter,  together  with  all  the  precipitate, 
is  then  treated  with  rather  moro  N/2  sodium 
hydroxide  solution  than  is  necessary  to  dissolve  the 
precipitate,  the  ammonia  thus  liberated  being 
boiled  oif  ami  determined   by  titration:    (c.c.  of 

\  L»  NaOH)x0v>o39  amount  of  phosphorous  in  mg. 
Gregersen  found  it  to  be  necessary  to  over-titrate 
with  0'5 — 1  c.c.  of  acid  and  to  boil  to  expel  carbon 
dioxide.  The  author's  results  show  that  this  inodi- 
ti.  ation  gives  good  results  provided  that  the  excess 
of  N/2  alakli  taken  is  at  most  4  C.C,  and  is  subject 
to  no  systematic  error;  the  mean  value  of  the  factor 
is  found,  from  25  analyses,  to  be  0"5526. — T.  H.  P. 

Selenium   [in   organic  compounds'];  Estimation  of 

■ F,   Wrcde.     Z.  physiol.  Chem.,  1920,  109, 

272—275. 
The  substance  is  burned  in  a  tube  in  oxygen  in 
presence  of  platinum  as  catalyst  and  the  selenious 
acid  formed  is  titrated  with  N/100  sodium  hy- 
droxide solution,  sodium  hydrogen  selenite  being 
neutral  to  methyl  orange.  When  both  sulphur  and 
selenium  are  present,  the  mixed  sulphuric  and 
selenious  acids  obtained  are  titrated  and  the  sul- 
phuric acid  then  estimated  separately  as  barium 
sulphate.  If  the  substance  contains  either  nitrogen 
or  a  halogen  titration  is  useless,  and  the  selenious 
arid  may  then  be  reduced  by  means  of  sodium  sul- 
phite in  presence  of  a  large  amount  of  hydrochloric 
aeid  and  the  selenium  thus  formed  weighed.  Tho 
combustion  is  carried  out  in  a  so-called  bead-tube 
(Pregl,  "Die  quant,  org.  Mikroanal.,"  1917,  107) 
of  about  7  mm.  bore,  the  beads,  previously- 
moistened  with  water,  serving  for  catching  the 
selenious  acid.  In  tho  empty  part  of  the  tube  are 
placed  one  or  two  5  cm.  "  stars  "  of  thin  platinum 
foil,  the  boat  containing  the  substance  lying  be- 
tween the  "stars"  and  the  end  of  the  tube.  The 
flow  of  oxygen  should  be  8 — 10  c.c.  per  min.  Over 
the  capillary  end  of  the  tube  an  Krlcnmcyer  tlask 
is  inverted,  and  into  this  the  selenious  acid  is  sub- 
sequently washed.  Before  being  used  for  the  first 
time  the  combustion  tube  is  treated  with  caustic 
alkali  solution  and  then  with  aeid  and  is  finally 
rinsed  out  thoroughly  with  freshly  boiled  distilled 
water  to  which  methyl  orange  and  dilute  acid  or 
alkali  have  been  added  until  it  is  just  not  pure 
yellow;  the  excess  of  water  is  blown  out,  but  the 
tuhe  is  not  dried.  The  ignited  platinum  .stars  and 
the  boat  are  introduced,  the  tube  at  the  stars  being 
heated  to  bright  redness  and  the  substance  burnt 
very  slowly.  The  selenious  acid  separates  in 
shining  white  crystals  at  the  beginning  of  the 
beads,  the  appearance  of  red  selenium  or  of  carbon 
indicating  too  rapid  combustion.  The  acid  is 
rinsed  out  into  the  Erlenmeyer  flask  by  means  of 
the  methyl  orange  water  and  the  solution  titrated 
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with  A'/ 100  sodium  hydroxide  solution.  If  sulphur 
as  well  as  selenium  is  present,  the  bead  tube  is 
moistened,  before  combustion,  with  neutral  5% 
hydrogen  peroxide  solution,  the  combustion  being 
carried  out  as  usual.  The  platinum  stars  are 
ignited  after  each  combustion  or  etched  with  aqua 
i  nun,  as  they  often  become  coated  with  a  thin  layer 
which  reduces  their  catalytic  action.  The  method 
gives  good  results  with  small  quantities  (0'02 — 
0-06  g.)  of  substance.— T.  H.  P. 

See  also  pages  (a)  683,  Specific  heat  of  mineral 
oils  (Bailey  and  Edwards);  685,  Byes  (Moir) ;  687, 
Carbon  dioxide  (Robinson),  Thiocyanates  (Meurice); 
691,  Steel  (Whiteley);  693,  Lead-antimony  alloys 
(Bertiaux) ;  697,  Chinese  wood  oil  (Jameson),  Tur- 
pentine oil  (Allina  and  Salvaterra) ;  699,  Calcium 
in  soils  (Shead) ;  702,  Codeine  (Annett  and  Sen); 
703,  Dichloroethyl  sulphide  (Martin);  Organic  acids 
(Kolthoff);  704,  Terpin  (Fernandez  and  Luengo), 
Eucalyptol  (Bennett  and  Salamon) ;  705,  Nitro- 
glycerine (Koehler  and  others). 

Patents. 

Gas  analysing  and  recording  apparatus.  A.  B. 
Cunningham,  Toledo,  Ohio.  U.S.  Pat.  1,311.952, 
5.8.19.    Appl.,  8.4.19. 

The  gas  is  drawn  into  the  apparatus  bj'  means  of  a 
water  jet,  and  a  measured  volume  is  forced  by  the 
rising  of  the  water  level  into  an  absorption  tank 
wherein  the  soluble  portion  is  absorbed :  the  re- 
sidual gas  passes  to  a  measuring  bell,  where  its 
volume  is  recorded.  Arrangements  are  provided 
for  automatically  setting  the  apparatus  after  each 
test  for  a  fresh  operation. 

Moisture  in  solid  materials;  Method  and  apparatus 

for  determination  of  .       L.   E.   McAllister. 

U.S. P.  1,347,106,  20.7.20.     Appl.,  8.5.19. 

The  apparatus  comprises  means  for  drying  air,  for 
determining  the  temperature  of  the  dry  air,  for 
passing  the  air  through  a  tube  containing  the 
sample,  and  for  determining  the  change  in  tem- 
perature of  the  sample  and  the  rate  of  flow  of  the 
air.— J.  H.  L. 

Oases;    Apparatus   for  automatic   and    continuous 

analysis  and  recording  of .     W.  D.  R.  Brown 

and   W.   T.   Pickston.        E.P.   149.752,   16.5   and 
30.10.19. 
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tions for  Patents,  those  of  application,  and  in  the  case  of 
Complete  t  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  as  accepted  are  open  to  in- 
spection at  the  Patent  Office  immediately,  and  to  opposi- 
tion within  two  months  of  the  date  given. 


I.— GENERAL;  PLANT;  MACHINERY. 

Applications. 

Abbott.  Non-conducting  linings  or  coverings  of 
heat  retaining  or  excluding  chambers.  28,621. 
Oct.  9. 

Arcari.  Combined  mixing  and  crushing  device. 
28,255.     Oct.  6. 

Barbet  et  Fils  et  Cie.  Distilling  and  rectifving 
columns.     27,689.     Sep.  29.     (Fr.,  1.10.19.) 

Baxter  Asphalt  Paving  Co.     27,425.    See  IX. 

Bedford,  Fuller,  and  Roberts.  Furnaces.  28,582. 
Oct.  8. 

Bruhl.    Grinding  rollers  or  balls.    28,340.    Oct.  6. 

Douglas.  Condensers,  dephlegmators,  and 
column  stills.     27.965.     Oct.  2. 


Fraymouth,  Reavell,  and  Kestner  Evaporator 
and  Engineering  Co.  Extraction  of  soluble  matter 
from  powdered  material  other  than  tanstuffs. 
28,173.    Oct.  5. 

Keene.    Filtering  apparatus.    28,100.     Oct.  4. 

Kirkbride.     Crushing  mills.     27,816-7.     Oct.  1. 

Morison.  Treatment  of  boiler  feed  etc.  water. 
28,590.    Oct.  8. 

Schmieding.  Regenerative  furnaces.  27,898. 
Oct.  1.     (Ger.,  30.6.19.) 

Wade  (Barrett  Co.).    28,472.    See  XX. 

Complete  Specifications  Accepted. 

13,050  (1919).  Bulgin,  Hall,  and  Searle.  Rotary 
machines  for  treating  air  or  gases  with  liquids  and 
vice  versa.     (151,314.)     Oct.  6. 

15,841  and  15,844  (1919).  Smallwood.  Furnaces. 
(151,366-7.)    Oct.  6. 

16,063  (1919).  West  and  Hodgson.  Kilns. 
(151,709.)    Oct.  13. 

16,247  (1919).  Dressier  Tunnel  Ovens,  Ltd.,  and 
Williamson.  Continuous  and  intermittent  ovens. 
(151,722.)    Oct.  13. 

16,665  (1919).  Gilmour.  Manufacture  of  heat- 
insulating  material  for  steam  and  other  pipes, 
boilers,  etc.    (151,738.)    Oct.  13. 

20,148  (1919).  Davis.  Pulverisers.  (151,440.) 
Oct.  6. 

25,673  (1919).  Fleury  and  Robertson.  Chambers 
for  drying.     (151,488.)    Oct.  6. 

29,687  (1919).  Phillips  and  Rose.  Comminution 
and  mixing  of  materials.     (151,508.)    Oct.  6. 

32,851  (1919).  Imray  (Kuntz).  Rotary  driers. 
(151,518.)    Oct.  6. 

10,565  (1920).  Thaberg.  Apparatus  for  extract- 
ing liquid  from  fresh  peat  and  similar  watery 
masses.    (151,907.)    Oct.  13. 

1    II.— FUEL;      GAS;      MINERAL      OILS      AND 
WAXES;   DESTRUCTIVE  DISTILLATION; 
HEATING;    LIGHTING. 

Applications. 

Anderson     and     Maconochie. 
27,385.    Sep.  27. 

Burnell  and  Dawe.   Motor  spirit. 

Chown.     Carbonising,  distilling, 
carbonaceous  material.    28,676.    Oct.  9. 

Goskar.    Drying  coal  etc.    27,881.    Oct.  1. 

Goss  (Blake).  Manufacture  of  fuel  for  heat, 
light,  and  power.     27,811.     Sep.  30. 

Johnston.    Liquid  fuels.    27,771.     Sep.  30. 

Lewis.  Distilling  and  gasifying  solid  carbon- 
aceous materials.     27,910.     Oct.  1. 

Maxted  and  Thompson.  Absorption  of  ethylenic 
hydrocarbons.     27,621.     Sep.  29. 

Morgan,  and  Thermal  Industrial  and  Chemical 
Research  Co.  Manufacture  of  coal  gas.  28,344. 
Oct.  6. 

Neill  and  Russell.   Gas-producers.   28,054.   Oct.  4. 

Rudder.  Utilising  waste  products  as  fuel  in 
steam-raising  plant.    28.633.    Oct.  9. 

Saner.     28.682.     See  XVII. 

Tulloch.    Fuel.    27,770.    Sen..  30. 

Wallace.  Distillation  of  carbonaceous  material. 
27,798-9.    Sep.  30. 

Complete  Specifications  Accepted. 

15,295  (1919).  Franklin.  Suction  gas  generators. 
(151,329.)    Oct.  6. 

20,504  (1919).  Wells.  Gas-cleaning  apparatus. 
(151,443.)     Oct.  6. 

20,568  (1919).  Yeo.  Gas-producers. 
Oct.  6. 

22,544  (1919).  Marbais  and  Deguide. 
extraction  of  naphthalene  from  coal  gas. 
Oct.  6. 

1263  (1920).  Grocott.  Gas-producer. 
Oct.  6. 

5220     (1920).       Kennedy.       Retorts. 
Oct.  13. 

10.565  (1920).     Thaberg.     See  I. 


Gas  -  producer. 

27,395.  Sep.  27. 
and  briquetting 


(151,445.) 

Complete 
(151,463.) 

(151,520.) 

(141,025.) 
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III.     TAB  AND  TAR   PRODUCTS. 

AlTI. RATIONS. 

West,  and   West's  Gas  Improvoiio  i      I 
uou   of   liquor   from    tar   and   oils.      27,999. 
2, 
W     !•    (Barrett  Co.).     28,472-3.     See  XX. 

Covin  I  •  ICATJQN  ACC3  I'll  D. 

14(1919).    Marbais  and  Deguide.    Set   II. 

1\      >  ..l  01  RING    M  VI  Mi:-    ami    0\  l  - 

Ai'i'i  ICJ  1 1 

D  on.  Manufacture  oJ  leuoo-aliaarin  bordeaux 
and  derivatives  thereof.    88,876.    Oct.  7. 

«.  Chem.  Ind.  in  Basle).    Manufacture 
of  dy  Oct.  3. 

;     Sri  .ii  irw  [ONB    A'  I  I  PTHS. 

7719  (1918).  Clarke  (Chem.  Fabr.  Worms). 
Colours  soluble  in  fats  and  oils  and  process  of 
preparing  Bame.     (151,057.)    Oct.  13. 

Perkin,     Manufacture  of  anthr- 
(151,71  0       13. 

Britiab   Dyeatuffa  Corp.,  Turner, 
and  Badier.     Manufacture  of  diphenylamine  dari- 
-   -       Oct.  18. 

V.— FIBBES:      n:\TlLES;     CELLULOSE: 
PAPER. 

v.l'1'MCATIONS. 

Boarder  and  Schwartz.     Manufacture  of  cellulose 
acetates  for  producing  artificial  silk,  films,  celluloid, 
17,978.    Oct.  '-'. 

British  Cellulose  anil  Chemical  Manuf.  Co.,  nnd 
Richardson.  Treatment  of  products  made  with 
cellules.-  derivatives.     27,584.     Sep.   28. 

Bustamant".     Obtaining  cellulose  from  vegetable 
27,904.    Oct.  1. 

Dreyfus.  Manufacture  of  cellulose  derivatives. 
88,850.     «•■ 

I  -  (Mahy).   Treating  flax,  hemp,  etc.    27.777. 

Sep.  30. 

Treating  ramie,   hemp,   etc.     27,933. 
Oct.  1. 

Radcliffe.  Production  of  cellulose  acetate  and 
artificial  silk  therefrom.     28,413.     Oct.  7. 

Binger.  Manufacture  of  a  hard  substance  from 
fibres.     27,443.     Sep.  27.     (Austria,  19.2.20.) 

Complete  Specification  Accepted. 

- 16  (1919).    Johnson  and  Phillips,  and  Tracey. 
Process  for  making  paper,  string,  etc.     (151.391.) 


VI. 


-BLEACHING:    DYEING:    PRINTING; 
FINISHING. 


Applications. 

Carpmnel  (Bayer  u.  Co.).  Manufacture  of  mor- 
dants and  process  of  dyeing  basic  dyestuffs  on 
cotton.     27,  166.     Sep.  27. 

Radcliffe.    Dyeing  artificial  silk.    28,412.    Oct.  7. 

VII. -ACIDS;  ALKALIS:   8ALT8;   NON- 

MKTALLIC  ELEMENTS 

Applications. 

Blani   and  Jonrdan.    Treatment  of  leucitic  rocks 

to  render   the   potash  available.     2S,295.     Oct.  6. 

lit  ,1..  6.10.19.) 

Collin*.      Purification    of    zinc    chloride.      2£ 

3. 
Kelly.       Manufacture    of    acid     sodium     pyro- 
phoephi  :    .     27.660.     Sep.  29. 

lairc.      Production  of  aluminium  and   zinc 
salt-  Oct.  G. 

\  i-Elektrisk    Kvaelstofaktieselskab. 

Catalyst   For  making  ammonia.     27.491.     Sep.  29. 
N  i     I 


OMbury  Electro-Chemical  Co.  Manufacture  of 
oxalates  and  oxalic  acid.  28,356.  Oct.  6.  (U.S., 
38.8.90.) 

Pease.  K.xt  ractioa  of  auiinoiiia  from  fluids  and 
production    ol    ammonia    eto,    oompounds,      88,841. 

Dot.  8. 

Soc.  l'Azote  Francaia.  Recovering  nitrous 
vapours  in  form  of  aqueous  nitric  aeid.  88,847. 
(i,t.  c.     (Svvitz.,  8.1ll.l'.i. I 

COMPLETE   Sl'Kl  llll   Vl'loNS    ACCEPTED. 

7869  (1919).  General  Chemical  Co.  Production 
oi  nitric  acid.    (124,759.)    Oct.  18. 

16  1 1919).    Thompson.    See  XVI. 

15,406(1919).      Phillips  and    Rose.      Manufacture 
adilj  soluble  alkali  ailicates.   (151,339.)   Oct,  G 
19,085  (1919).     Chaillaux.    Set  XIII. 

VI II. —GLASS;    CERAMICS. 
A  rri  [CATION, 

Duokham,  and  Woodall.   Duokham,  and  Jones, 
lired  pottery  kilns.     88,248.     Oct.  5. 

Complete  Specifications  Accepted. 

1  (1919).  Marks  (Universal  Glass  Co.). 
class  bait.    (151,361.)    Oct.  6. 

36,095  (1919).  Johnson.  Manufacture  of  china 
and  earthenware.    (151,835.)    Oct.  13. 

19,  I  15  (1920).  Schott  u.  lien.  Reduction  in  size 
of  the  bubbles  in  glass.     (147,487.)     Oct.   13. 

IX.— BUILDING    MATERIALS. 
Applications. 

Baxter  Asphalt  Paving  Co.  Bituminous  lining 
for  surfaces  exposed  to  corrosive  action.  27,425. 
Sep.  27.     (U.S.,  2.1.15.) 

Ringer.  Working  and  increasing  stability  of 
objects  made  of  Sorel  cement.  27,444.  Sep.  27. 
.Austria,  19.2.20.) 

Uzzell.     Concrete  for  building.     27,595.     Sep.  29. 

Wade  (Pfab).  Hydraulic  cement.  27,768.  Sep.  30. 

Complete  Specifications  Accepted. 

6208  (1919).  Vecchis.  Preserving  and  fire- 
proofing  wood.     (151,601.)     Oct.  13. 

16,665  (1919).     Gilmour.    See  I. 

20,174  (1919).     Holzapfel  and  Walther.     See  X. 

88,897  (1919).  Honda.  Road-making  or  paving 
material. '  (151,852.)    Oct.  13. 

X.— METALS;    METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Applications. 
Bi    ircoud.       Reducing  metallic  oxides.       27, 193 

37.    (U.S.,  17.1.18.) 
Burden.     Aluminium  alloys.     28,087.     Oct.  4. 
Craven.     Aluminium  solder.     28,506.     Oct.  8. 
(.'..I  Kebmidt  A.-G.  Aluminothermic  production  of 
carbon-free  ferrochromium  etc.  for  chrome-iron  ore. 
19.    Sept.  29.    (Ger.,  I  1.10.19.) 
Hamilton.     Treatment  of  sulphide  and  oxidised 
ores.    38,539.    Oct.  8.     (Australia,  8.10.19.) 
Lofts.    27,509.    See  XI. 
Meagher.    27,964.    Sec  XI. 
Metals    Extraction   Corp.     Separation   of   metal 
ores.    28,359.    Oct.  6.    <  V. N..  6.10.19.) 

Manufacture   of   metals   from   their   sul- 
phides,    28,189.    Oct.  5. 
Seles-Turner  ('"..  and  Turner.  Crucible  furnaces. 

i     Oct.  I. 
Vivian.    Treatment  of  ores  etc.    28,436.    Oct.  7. 

Complete  Specipicattons  Accepted. 

15,174(1919).    August.    Furnaces  for  heat  tj 
men!  of  iron,  i  teel,  etc.    I  151,323.)    Oct.  6. 

15,783  and  31,797  (1919).  Elmore,  Treatment  of 
argentiferous    ulphidi  (151,698.)    Oct.  13. 

15  910     (1919).       Clegg.       Treating    tin     scruff. 
374  '    Oi 
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16,401  (1919).  Wild.  Testing  the  hardness  of 
ferrous  metals.     (151,383.)    Oct.  6. 

17,320  (1919).   Backer.  Alloys.   (151,400.)  Oct.  6. 

20,174  (1919).  Holzapfel  and  Walther.  Com- 
position for  coating  iron,  steel,  and  wood.  (151,793.) 
Oct.  13. 

21,603  (1919).  Palmer,  Seale,  and  Nevett. 
Flotation  separation  of  mineral  substances. 
(132,260.)    Oct.  13. 

28,749  (1919).  Wade  (Lindsay  Light  Co.).  Manu- 
facture of  thorium.     (151,854.)    Oct.  13. 

XL— ELECTRO-CHEMISTRV. 

Applications. 

Adam  and  Antonoff.  Electrolysis.  27,573. 
Sep.  28. 

Heraeus  Ges.,  Rohn,  and  Stahhverke  Linden- 
burg.  Induction  furnaces.  27,932.  Oct.  1.  (Ger., 
19.5.20.) 

Lofts.  Alloy  for  electric  heating  appliances. 
27,510.    Sep.  28. 

Meagher.  Alloy  for  electrical  make-and-break 
contacts.     27,964.     Oct.  2. 

Thompson  (Plauson).  Electrodes.  27,727.  Sep.  30. 
Complete  Specifications  Accepted. 

14,559  (1919).  Houston.  Electric  batteries. 
(151,680.)    Oct.  13. 

32,793  (1919).  Levin.  Electrodes  of  electrolytic 
gas  generators.     (151,873.)    Oct.  13. 

XII.— FATS ;  OILS ;  WAXES. 

Applications. 

Ashby.  Manufacture  and  use  of  washing  com- 
pounds.   28,482.    Oct.  8. 

Peetz.     Treatment  of  oils.    28,449.     Oct.  7. 

XIII.— PAINTS;    PIGMENTS;    VARNISHES- 

RESINS. 

Applications. 

Clarke,  and  Cookson  and  Co.  Manufacture  of 
paints  and  enamels.    28,661.    Oct.  9. 

Fitzgerald.     Lithographic  inks.     28,124.     Oct.  4. 

Complete  Specifications  Accepted. 

8290  (1919).     Ivinson  and  Roberts.     Paint  etc.    t 
(151,666.)     Oct.  13. 

14,008  (1919).  Simonson  and  Blair.  Producing 
indurated  compounds  from  lac  or  its  derivatives 
(127,825.)    Oct.  13. 

14,845  (1919).  Koppers  Co.  Manufacture  of 
paint  or  varnish.     (129,264.)    Oct.  6. 

15,373  (1919).  Schneider.  Manufacture  of  paints 
(151,687.)    Oct.  13. 

15,860  (1919).  Koppers  Co.  Manufacture  of 
resin.     (132,229.)    Oct.  13. 

19,085  (1919).  Chaillaux.  Manufacture  of  gold- 
coloured  sulphurs  and  vermilions  of  antimony 
(151,422.)     Oct.  6. 

28.726  (1919).  Richard  and  Dubois.  Paint 
(151,853.)    Oct.  13. 

XIV.— INDIA-RUBBER;  GUTTA-PERCHA. 

Complete  Specification  Accepted. 
15,530    (1919).      Davidson.      Treatment    of    raw 
rubber     when     freshly     coagulated     from     latex. 
(151,344.)    Oct.  6. 

XV.— LEATHER;   BONE;  HORN;   GLUE. 

Applications. 

Carmichael  and  Ockleston.  Treatment  of  hides 
skins,  etc.    27,837-8.     Oct.  1. 

Clark  (Chem.  Fabr.  Worms).  Tanning  hides. 
28.247.     Oct.  5. 

Fraymouth,  Reavell,  and  Kestner  Evaporator 
and  Engineering  Co.  Extraction  of  tannin  from 
tanstuffs.     28,174.     Oct.  5. 


Fraymouth,  Reavell,  and  Kestner  Evaporator 
and  Engineering  Co.  Treatment  of  powdered  etc. 
tanstuffs.    28,175.     Oct.  5. 

Complete  Specification  Accepted. 

16  672  (1919).  Boston  and  Sons,  and  Fairrie. 
Liming  of  hides.     (151,387.)    Oct.  6. 

XVI.— SOILS;    FERTILISERS. 

Applications. 

Bitterling,  Lyman,  and  Bitterlings,  Ltd.  Ferti- 
lisers.   28,158.    Oct.  5. 

Dumont.  Manufacture  of  combined  phospho- 
organic  manure.     28,001.     Oct.  2. 

Soc.  l'Azote  Francais.  Granulating  and  coating 
calcium  cyanamide.    28,059.    Oct.  4.    (Fr.,  4.10.19.) 

Complete  Specification  Accepted. 

15,026  (1919).  Thompson  (Comp.  des  Phosphates 
de  Constantine).  Mechanical  treatment  of  tricalcic 
phosphates.     (151,684.)     Oct.  13. 

XVII.— SUGARS;  STARCHES;  GUMS. 

Application. 

Saner.  Manufacture  of  decolorising  carbon. 
28,682.    Oct.  9. 

XVIII.— FERMENTATION   INDUSTRIES. 
Applications. 

Bedford,  and  Burmah  Oil  Co.  Manufacture  of 
alcohol.     28,352.     Oct.  6. 

Holzverkohlungs  Ind.  A.-G.  Production  of 
vinegar.    28,227.     Oct.  5.     (Ger.,  23.10.19.) 

Scott.  Producing  condition  and  head  of  draught 
beer.     27,738.     Sep.  30. 

XIX.— FOODS;  WATER  PURIFICATION; 
SANITATION. 

Applications. 

Atmosterol,  Ltd.,  and  Wallace.  Sterilisation, 
disinfection,  etc.     28,102.     Oct.  4. 

Carmichael  and  Co.,  and  Guillaume.  Treatment 
of  offal,  sewage,  etc.,  and  extraction  of  by-products. 
28,258.     Oct.  6. 

Coopman.    Food  product.    28,289.    Oct.  6. 

Leffler.  Manufacture  of  cocoa  substitute.  28,126. 
Oct.  4. 

Leffler.  Bettering  smell  and  taste  of  foodstuffs. 
28,127.    Oct.  4. 

Maclachlan.  Treatment  of  waste  organic  sub- 
stances.    27,780.     Sep.  30. 

Morison.    28,590.    See  I. 

Remington.   Treatment  of  wheat.   28,235.   Oct.  5. 

XX.— ORGANIC    PRODUCTS;    MEDICINAL 
SUBSTANCES;    ESSENTIAL   OILS. 

Applications. 

Bedford,  and  Burmah  Oil  Co.  28,352.  See 
XVIII. 

Blagden,  and  Howards  and  Sons.  Manufacture 
of  calcium,  magnesium,  and  lithium  acetylsalicvl- 
ates.     28,343.     Oct.  6. 

Dreyfus.  Manufacture  of  alkyl  compounds. 
27,646.    Sep.  29. 

Johnson  (Badische  Anilin  u.  Soda  Fabr.).  Manu- 
facture of  alcohols,  ketones,  etc.    28,657.    Oct.  9. 

Wade  (Barrett  Co.).  Purifying  chemical  com- 
pounds.   28,472.    Oct.  7. 

Wade  (Barrett  Co.).  Manufacture  of  oxidation 
products  of  naphthalene.    28,473.    Oct.  7. 

Complete  Specifications  Accepted. 

15,776-7  (1919).  U.S.  Industrial  Alcohol  Co. 
Apparatus  for  making  esters.  (130,969  and 
130,970.)    Oct,  6. 
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Evaporator  design ;  Studies  in  -    — .    \V    I,.  Badger 

and    K.    .M     Baker.      Ani.-r.    Inst.    Chcm.    ling., 
89.6.90.     I'll. in.  an. I  Met.  Eng.,   1990,  23, 
:,:i.     (See  tin.  .1..  1990,  <;ir  V  681  v  I 

Tmk  inline ut'  tin-  elevation  of  boiling  point,  re- 
sulting from  increase  in  salt  concentration,  upon 
the  effective  temperature  drop  between  thi  boating 
steam  and  the  liquid  being  evaporal  ,1  is  dealt 
with.  It  tli.-  boiling  point  rises  ami  tin  tempera- 
ture "t  tin-  beating  medium  remains  constant  there 
results  a  !.■--  of  evaporator  capai  itj  but  no!  .>! 
thermal  efficient  y.  Tli.'  published  figures  relating  to 
increase  ol  boiling  point  with  increase  of  sail  i  Na(  I) 
tratiini  differ  considerably,  and  fresh  deter- 
minations have  been  made.  The  result 
in  a  somber  "I  curves  .mil  tables,  together  with  a 


Evaporating  liquors:  .1/.  thod  of  and  apparatus 

therefor,       M.tallliank  nml  Metallurgische  tics. 
\   G.     B.P.  1  W.069,  9.8.90.     Conv.,  13.3.19. 

In  an  i  \  ,i  port  I  or  nln'i'i'  tin-  Vapour  from  tile  liquor 

i>  compressed  and  used  as  the  heating  medium,  the 

\a| which  remains  unoondensed  alter  such  us.. 

is  returned  t.i  the  liquor  space  of  the  evaporator 
or  bo  some  other  point  on  the  inlet  side  of  the  com- 

t,  the  object  being  to  keep  in  circulation  a 
larger   quantity    of    vapour    tlian    is    tl retically 

nry,  s,.  that  the  partial  pressure  of  any  en- 
braine  1  air  is  reduced.-    II.  M.  V. 

Evaporation  <>f  liquids  ••/   recovery  of  vapours  or 

i/.im.n  developed  therefrom;  Apparatus  for  . 

W.  Hera.    K.l>.  160,786,  1.6  19. 
\  ..is  i-  k.  pt  in  circulation  between  a  cooling  coil, 
a  beating  coil  (or  other  means  of  cooling  and  heat- 


Vapour  Pressure  of  Sodium  Chloride  Solutions  at  Various  Temperatures, 


Vapour  tit-  Man 

of  Mutton 

Temporatur*;  IT)  ol  solution       ititalntng 

at  t*o>t..  7'. 

U-0 

0=4 

I.      s 

(.'     12 

7(10 

[00-0     . 

.     100-6      . 

.     101 -2 

102  8 

710 

993      . 

88  ',1 

.     100-5 

10!  1 

700 

97-8     . 

08-4      . 

990 

100-0     . 

•SO 

86-  i 

86-8      . 

97-4 

1 

94  4      . 

950      . 

.      95  7 

'.17-2      . 

580 

926 

93-3      . 

939 

.     ..mi 

540 

90-7 

91-4      . 

920 

93-5 

500 

88-7 

s'.l  I 

BOO 

90  7 

•U   4 

460 

86  5 

87-9 

.      88-5 

4  JO 

84-2 

84-8      . 

85-5 

| 

M  7 

.      830 

.      83-0 

-1    1 

HO 

790 

80-2 

BO  - 

-1  5 

S20 

77  ;. 

78-1      . 

78-7 

Hfl-0 

300 

75-9 

76-5 

771 

77  7 

.  -   1 

280 

743 

74  '.I 

7.V5 

76-1 

re  7 

2«0 

7*6 

73  1 

74-2 

7  1  ■■.! 

Jto 

70-7 

71  I 

7i  a 

.       72-4 

220 

68-7 

092 

.       69-8 

70S 

200 

065 

. .      67-0 

.  .      67  U 

.       681 

88  s 

1-0 

Ml 

64-7 

..:.:-. 

.      658 

..ii  I 

ISO 

610 

02  1 

62-7 

.      632 

63-8 

1 40 

58-6 

59-2 

.V.I  - 

00-8 

HO 

55-4 

.      .V,  8 

56-3 

M  8 

110 

530 

640 

5 1  5 

55-1 

55-7 

100 

51-7 

520 

52-5 

.       530 

. .      53-6 
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bibliography   of   the  subject.      The   more   important 
taken    from    smoothed    curves,     an-     sum- 
marised in  the  above  table. — W.  H.  C. 

Patents. 

Centrifugal  pumps  for  acids  and  corrosive  liquids. 
\V.   P.   Thompson.       From   Union    Espagnole   dfl 

Fabrirpn  s  d'Kngrais,  de  Prod.  Chun.,  et  de 
Superphosphates.  E.P.  127,831,6.6.19. 
To  minimise  vibration  the  shaft  of  the  pump  is 
supported  at  both  ends  on  bearings  well  outside  the 
pump,  and  the  glands  have  double  packings  with 
means  for  forcing  a  lubricant  to  the  spa..-  I.  'tween 
the  two  rings  of  packing.  The  liquid  to  be  pumped 
is  admitted  to  both  sides  of  the  rotor,  and  a  valve 
is  provided  on  the  inlet  pipe  which  can  be  adjusted 
to  produce  a  slight  vacuum  round  the  shaft  in  order 
to  prevent  the  liquid  from  penetrating  the  parking. 

— B    M.  V. 

Mixino  of  gases  with  liquids  or  solids  I  »•.•/..  hydro- 

genation  of  oils];  Apparatus  for  in 

iinitimt  action  »nr  on  the  other  during .    La 

Anon   l'Oxhvdrique  Francaisc.   K. P.  129,978, 

11.7  19.  Conv..  19.7.18. 
An  apparatus.  >-../..  for  use  in  the  catalytic  hydro- 
genation  of  oils,  consists  of  a  horizontal  cylindrical 
vessel  provided  with  a  rotating  eccentrically  dis- 
posed agitator,  the  periphery  of  the  blades  of  which 
is  almost   in  contact   with   the  lowest  point  of  the 

When  a  finely-divided  catalyst  is  pi 
the  ends  of  the  blades  are  scoop-shaped  to  scrape  up 
the  paste  which  settles  at  the  bottom  of  the  vessel, 
and  project  it  into  the  gas  above  the  liquid. 

— L.  A.  C. 
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ing),  and  a  vessel  containing  the  liquid  to  he.  evapor- 
ated. The  vapour  absorbed  by  the  warm  gas  is  con- 
densed on  cooling,  and  means  are  provided  for  heat 
interchange  between  the  hot  moist  gas  and  the 
cooled  dry  gas.  The  surface  of  the  liquid  exposed 
to  the  ga's  is  increased  by  such  means  as  rotating 
discs,  or  nests  of  sheets  intermittently  dipped  into 
the  liquid,  or  fixed  sheets  in  separate  liquor  com- 
partments which  are  alternately  filled  and  emptied. 
V  — B.  M.  V. 


Electrical   precipitation    «/   particles   from    gases. 

1)   tt.  Morris  and  F.  H.  Haviland.    E.P.  148,659, 

15.5.19. 
The  gas  or  fume  passages  are  of  such  a  form  that 
the  fume  is  caused  to  flow  rapidly  around  an  edge 
or  edges  at  «  liieh  there  is  a  strong  electric  field. 
The  momentum  of  the  heavier  dust  or  particles 
Causes  them  to  pass  beyond  the  ..lues,  into  a  region 
where  the  field  is  weaker,  whence  they  descend 
by  gravity. — B.  N. 


Electrical  deposition  of  vartitlei  from  gases.  L. 
Lodge  Assr.  to  The  Lodge  Fume  Co.,  Ltd.  U.S. P. 
1,346,790,  6.7.90.     Appl.,  10.5.20. 

ChaKBBBS  for  use  in  the  electrical  deposition  of 
particles  from  gases,  are  provided  with  plates  form- 
ing channel-  for  the  gases,  discharge  electrodes 
situated  transversely  and  longitudinally  between 
the  plates,  and  deflectors  for  deflecting  the  gases 
toward  the  sides  of  the  channels  when  passing  longi- 
tudinally In  the  discharge  electrodes.— B.  N. 
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Tunnel  oven  or  kilns.    C.  Whitfield.    E.P.  150,482, 

2.7.19. 
A  separate  hurner  or  combustion  chamber  is  pro- 
vided to  which  air  under  pressure  >and  gas  are 
admitted  through  separate  jets  and  ports,  so  that 
a  short  intense  flame  is  produced  which  afterwards 
passes  to  the  heating  chamber  proper.  The  jet  of 
pressure  air  may  also  induce  a  current  of  hot  air 
from  the  interior  of  the  oven  to  the  burner  chamber. 

— B.  M.  V. 

Furnaces  or  kilns.    R.  J.  Anderson.     E.P.  150,762, 

4.4.19. 
A  vertical  furnace  for  the  smelting  of  ores  or  con- 
version of  chemical  compounds  is  surrounded  at  the 
bottom  by  combustion  chambers  into  which  fuel  and 
air  are  injected  in  numerous  fine  streams  which 
intersect  at  a  large  number  of  points.  The  fuel  is 
completely  burnt  and  the  products  pass  under  pres- 
sure into  the  charge  in  the  furnace.  Additional 
combustion  chambers  are  mounted  on  the  main  com- 
bustion chambers,  and  in  these  fuel  is  burned  to 
carbon  monoxide,  which  is  also  injected  into  the 
charge  to  act  as  a  reducing  agent. — W.  F.  F. 

Furnace  walls.    E.  Bernitz.    E.P.  151,031,  12.3.19. 

Addn.  to  119,599. 
Furnace  walls  provided  with  air  ducts  as  described 
in  the  original  patent  (J.,  1918,  723a)  are  con- 
structed of  special  bricks,  formed  with  their  corners 
cut  off,  or  with  circular  depressions  in  their  ends 
or  sides  or  with  holes  formed  through  them. 

— B.  M.  V. 

Furnace.     J.   G.   Aarts.     U.S.P.   1,352,338,  7.9.20. 

Appl.,  11.8.16. 
A  shaft  furnace  is  provided  with  hollow  walls  com- 
posed of  highly  refractory  bricks  provided  with  a 
large  number  of  narrow  heating  flues  with  trans- 
verse baffles.  The  flues  of  the  several  bricks  are 
in  communication  to  form  continuous  flues  from 
the  bottom  to  the  top  of  the  furnace. — W.  F.  F. 

Extracting  water  from  any  material  containing  it. 

F.  Merz.  E.P.  150,786,  4.6.19. 
A  current  of  air  or  other  gas  is  circulated  over  the 
material  to  be  dried  or  concentrated  and  over  a 
hygroscopic  material.  The  hygroscopic  material  is 
regenerated  by  passing  over  it  dried  air  which  may 
also  be  heated  if  desired. — B.  M.  V. 

Drying  processes.    T.  Boberg,  and  Techno-Chemical 

Laboratories,  Ltd.    E.P.  150,807,  6.6.19. 
In  the  method  of  drying  described  in  E.P.  150,068 
(J.,  1920,  682  a)  the  material  from  the  first  stage  of 
drying  is  conveyed  along,  or  dropped  down,  a  con- 
duit in  the  presence  of  a  moving  heated  gas. 

— B.  M.  V. 

Dryer.       C.   Slatterv.       U.S.P.  1,354,223,  28.9.20. 

Appl.,  6.11.19. 
A  frame  having  vertical  standards  is  provided  with 
a  series  of  supports  one  above  the  other  on  which 
trays  may  be  supported.  A  conveyor  is  adapted  to 
move  up  and  down  beside  the  supports  and  place 
the  trays  at  any  desired  height.— W.  F.  F. 

Dehydration;   Process    of   .      A.    W.    Browne. 

U.S.P.  1,354,279,  28.9.20.    Appl.,  31.5.17. 
The  material  containing  water  is  treated   with  a 
solution  of  a  dehydrating  agent  in  a  non-aqueous 
solvent.— B.  M.  V. 

Stills.  A.  C.  Jewell.  E.P.  150,940,  3.2.20. 
The  upper  or  main  part  of  the  still  extends  down- 
wards and  fits  closely  into  a  detachable  bottom  to 
below  the  liquor  level ;  the  top  rim  of  the  bottom 
is  bent  outwards  and  at  the  same  height  a  groove 
is  formed  round  the  main  part  of  the  still,  so  that 


packing  can  be  caulked  in.  By  this  arrangement 
the  bottom  may  be  rapidly  detached  and  replaced 
by  another  adapted  for  a  different  method  of  heat- 
ing.—B.  M.  V. 

Subdivision  and  treatment  of  fluids  for  various  pur- 
poses. E.  L.  Pease.  E.P.  151,038,  14.4.19. 
Streams  of  fluids  issue  through  holes  or  jets  in  the 
walls  of  a  number  of  parallel  pipes,  and  are  guided 
in  thin,  flat  streams  by  bars  or  sheets  of  metal  or 
refractorv  material  preferably  arranged  as  a  sort  of 
lattice  work  between  the  pipes.  The  process  is 
applicable  to  mixing  coal  dust  or  the  like  or  com- 
bustible gases  with  air,  to  washing  or  cooling  gases, 
or  to  effecting  heat  interchange  between  gases  and/ 
or  liquids.— B.  M.  V. 

Rectifier  and  condenser.    H.  E.  Beyer  and  W.  G. 

Hall,     Assrs.     to     Ingersoll-Rand     Co.       U.S.P. 

1,352,648,  14.9.20.  Appl.,  25.1.19. 
The  apparatus  consists  of  a  vacuum  pan  over  which 
a  rectifier  is  supported  by  means  of  a  conical  sheet, 
while  a  crown  sheet  placed  above  the  opening  of 
the  vacuum  pan  acts  as  a  baffle  to  intercept  cooling 
liquid.  The  casing  of  the  rectifier  supports  a  con- 
denser, through  which  cooling  liquid  is  circulated 
and  in  which  baffles  are  fixed  so  as  to  form  chambers 
for  collecting  the  distillate.  Means  are  provided 
for  returning  the  liquid  in  the  rectifier  to  the 
vacuum  pan  and  for  draining  the  upper  baffle 
chamber  and  the  casing  of  the  condenser. — A.  R.  P. 

Condensing  apparatus.  J.  C.  Morton.  U.S.P. 
1,354,122,  28.9.20.  Appl.,  4.4.18.  Renewed  23.8.20. 
A  tubular  condenser  is  made  with  concentric  tubes, 
the  inner  being  circular  in  cross  section  and  the 
outer  oval.— W.  F.  F. 

Centrifugal  machine  and  process  of  disintegrating 
latomisingl  material.    R.  P.  Perrv,  Assr.  to  The 
Barrett  Co.     U.S.P.   1,352,623,   14.9.20.     Appl., 
1.11.17. 
Molten  material  is  introduced  axially  into  the  top 
of  a  closed,  rotating  vessel  in  the  form  of  an  in- 
verted frustum  of  a  cone.     The  side  walls  are  per- 
forated  so   that  the  molten   material   is   projected 
along  different  horizontal   planes,   the   velocity   in 
each   plane   being   higher   than   that   in   the  plane 
below.— W.  F.  F. 

Crushing  machine.     W.  Ellk,  Assr.  to  J.  Sinkovitz. 

U.S.P.  1,352,797,  14.9.20.  Appl.,  26.3.19. 
A  crushing  machine  comprises  a  pair  of  superposed 
annular  surfaces  which  are  rotated  in  opposite 
directions  about  their  common  vertical  axis.  The 
crushed  material  is  discharged  into  a  casing  having 
a  hood  above  it  through  which  the  material  is  ex- 
hausted. Any  particles  falling  back  from  the  hood 
pass  through  a  central  opening  in  the  upper  grind- 
ing member  on  to  the  central  part  of  the  lower 
grinding  member,  where  they  are  crushed  by  grind- 
ing balls  rolling  on  a  circular  track. — W.  F.  F. 

Extraction;  Process  of  .     T.  J.  Fairlev,  Assr. 

to  Southern   Pine  Products   Co.,   Inc.        U.S.P. 

1,353,035,  14.9.20.  Appl.,  14.7.17. 
The  material  to  be  extracted  is  placed  in  a  closed 
vessel  completely  filled  with  water  at  180°  F. 
(82°  C),  and  the  pressure  in  the  vessel  is  increased 
by  the  injection  of  steam  to  about  50 — 70  lb.  per 
sq.  in.— W.  F.  F. 

Cooling  and  crystallising  hot  solutions;  Apparatus 

for   .      Maschinenbau    A.-G.    Balcke.      G.P. 

321,773,  10.9.18.  Addn.  to  319,968  (J.,  1920,  563  a). 
The  lower  part  of  each  conveyor  band  in  the  appara- 
tus described  in  the  chief  patent  is  parallel  to  the 
inclined  bottom  of  the  vessel,  and  the  bands  are 
provided  with  scrapers,  which  remove  the  crystals 
from  the  bottom  and  convey  them  away  from  the 
vessel. — L.  A.  C. 
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Wvttvorating,  cooling,  concentrating,  walking,  ami 
other  pur]  in  ■ ,    it ethod  of  and  meant  fen 
ing  intimate  contaei  between  liquidi  and  pases 
/..,■  -       .11.  I     La  It  >ur.    E.P.  126,380,  3.4.19. 
(      v.,  8.4.18. 

-  P    1,318,774  of  1919;  l  ,  L919,  937*. 

;  a/  solid   nuiisi   substance!;   Apparatus  for 

..      \    -     Myrens   Verk  ■••!         E.P.    1  10,473, 

SO  3  90.     Com-.,   7.2  18.     A. Un.    to    U 
1918,  880  0. 
Bn  C.8.P.  IM7JB0H  of  1980;  J.,  1980,  619a. 

Separating  mij-..'  gates,  P  o/  and  apparatuj 

for .    I     I     Norton,  Assr.  to  Jefferies-Norton 

I    -  I'   i  354  ■     -  9.20.  Appl.,  31  B.16, 

20.10.16,    26.1  18,    28.1  18.      Renewed    29.7.19, 
29  M9,  1 1. 7. I'D.  14.7.20. 

Bn  K.l\  106,676  7  of  L916;  J.,  1917,  869 

Fvrnaet-frot  t.    ('.  Zulverand  L.  E.  Smith.    0  8. P. 
1,354,429,  28  9.20.     Appl.,   Ll.8.19. 
P.  132,977 of  1919;  J  .  1919,  B53a. 


Ha.-FUEL;  GAS;  MINERAL  OILS  AND 
WAXES. 

(.Mi/*.-    Determination  of  sulphur  forms   m  . 

A.  K.  Powell.  J.  Did.  Eng.  Chem.,  L920,  12, 
- 
Tiik  method  desoribed  bj  Powell  and  Parr  (J.,  1920, 
145a)  is  trustworthy  for  the  determination  of  the 
different  forma  of  sulphur  in  coal,  but  for  rapid 
routine  work  the  following  modifications  are  sug- 
I.  Sulphates  may  l*>  extracted  by  boiling  the 
coal  for  a  few  miiis.  with  hydrochloric  ai  i'l  (sp,  gr. 
1  19)  and  the  pyrites  then  extracted  bj  shaking  tor 
S  an.  with  dilute  nitric  acid.  The  difference 
between  the  total  sulphur  and  the  sum  of  the  sul- 
phate  and  pyrites  sulphur  gives  the  amount  of 
organio  sulphur.  Since  dilute  nitric  acid  dissolves 
small  quantities  of  the  unstable  phenol-soluble  form 
oi  organio  Bulphnr,  it  is  preferable  to  calculate  the 
pyrites  sulphur  from  the  pyrites  iron  content.  In 
the  case  oi  semi-bituminons  coals  and  the  harder 
varieties  of  bituminous  coals,  the  sample  mi 
digested  for  a  hum  time  with  concentrated  nitric 
■i.  id  before  the  residue  from  the  extraction  bi  i  onu 
oompletely  soluble  in  ammonia.  The  sodium  per- 
oxide used  lor  the  determination  of  sulphur  in 
coal  should  have  a  low  and  constant  sulphur  con- 
tent.- \Y.    P    B 

Cool  and  its  product*.  D<  (<  i  ruination  of  the  ."./"  eifle 

I  - .    H.  J.  Hailstone.    Gas  J.,  1920, 

151, 
Tut:  specific  gravity  of  6mall  coal,  pitch,  etc.,  can 
lie  determined  by  flotation,  using  a  solution  of 
-odium  thiosulphate  of  sp.  gr.  1*350.  For  materials 
{e.g.,  pitch)  of  9p.  gr.  1-2 — 1*35,  a  small  pellet  ol 
the  substance  is  dropped  into  10  c.c.  ot  the  .olution, 
ami  water  is  then  added  from  a  burette  until  the 
ipended  in  the  liquid,  neither  float- 
ing nor  sinking,  and  the  volume  of  water  added  is 
From  a  curve,  the  Bp.  gr.  is  obtained.  For 
materials  ol  leas  than  l"2  sp.  gr.  the  thiosulphate 
solution  is  run  into  10  C.C.  of  water  until  the  pellet 

just  begins  to  rise.— A.  (i. 

Fuels;  Valuation  of on.  the  basis  of  tin  ir  flame 

temperature.  W.  Bchwier.  St;. Id  u.  Eisen,  1920, 
40.  1033—1037,  1108—1111,  1170—1177,  1236— 
1240. 
Cu.ciiuhc  value  alone  is  not  a  safe  criterion  of  the 
value  of  fuel  for  metallurgical  purposes.  In  high 
temperature  operations,  only  that  portion  of  the 
heat  which  is  given  up  when  the  products  of  com- 


bust ion  nro  cooled  to  the  working  tempernturo  of 
.  Iv  used.    Therefore  the  fla 

ituxe  is  of  equal  importance.  The  calorific 
value  is  no  criterion  ol  Same  temperature,  and  tins 
is  particularly  shown  in  the  ease  of  gaseous  fuels. 
1  beat  by  radiation  increases  with  rise  of  tem- 

perature, but  the  possible  efficiency  of  beating 
operatii  i  as  more  rapidly,    A  safer  criterion 

for  tho  comparison  of  fuels,  it  is  suggested,  is  a 
"figure  of  value"  Il„txl0"*,  where  lf„  is  the  net 
calorific  value  and  t  the  theoretical  flame  tempera- 
ture The  method  of  calculating  t  is  described,  and 
data  tor  specific  he.its  and  beat  capacities  are  tabu- 
lated. The  utilisation  of  tho  "  figuro  of  value  "  in 
the  stud]  of  s  number  of  metallurgical  beating 
operations  is  illustrated.  In  a  fuel  gas,  the  useful- 
ness of  a  component  depends  on  the  nature  of  the 
other  components  which  accompany  it;  thus  the 
utility   of  a  given   quantity   of  carbon    monoxide 

in  water  gas  and  producer  gns,  a  difference 

which    is   reflected   by   the    ll„txl0"*  figures.     Tho 

relative  efficiencies  of  the  different  modes  of  con- 

I   i  a  rbon  t  an  be  compared  by  this 

criterion.     In   the  comparison  of  fuel  gases,  it  is 

■cry  to  take  account  of  dust,  water  vapour, 
tar,  and  sensible  bent.  The  tar  has  an  IIutXl0  ' 
lionre  greater  Hum  that  of  coal.  Moisture,  owing 
to  high  specific  bent  in  addition  to  the  latent  heat, 
has  a  markedly  depressing  effect  on  flame  tempera- 
ture, and  yet  il  usually  does  not  appear  in  analyses. 

— H.  J.  H. 

Silica     bricks     in     eoke-oven      construction.        J. 

Enzenauer.  Gliickauf,  1920,  56,  785—793. 
\n  account  is  given  of  two  batteries  of  ovens  built, 
lie  one  in  1915  of  silica  bricks  (SiO, .95%,  CaO  2%) 
and  the  other  one  year  later  of  ordinary  coke-oven 
silicious  bricks  <Si<>,  sn  ',  ALO,  10%).  'The  higher 
thermal  conductivity  of  the  silica  brick  was  recorded 
in  a  shorter  coking  period,  21  hrs.  as  against  29  his., 
in  the  latter  battery.  Tn  spite  of  initially  un- 
promising text  lire  and  bri I  lioness  of  the  silica  brick 
walls,  they  are  now  in  the  bettor  condition  of  the 
two.  The  silicious  bricks  are  more  extensively  cor- 
roded by  salt  and  more  worn  by  erosion.  The  walls  of 
silica  brick  are  less  susceptible  to  fusion  or  deforma- 
tinn  due  tn  unskilled  attention.  The  yield  of  by- 
products may  possibly  be  adversely  influenced  in  the 
iilica  brick  construction,  but  this  does  not  out- 
weigb  the  advantages  of  increased  output  of  good 
coke  and  of  gas.  The  fact  thai  higher  temperatures 
may  be  maintained  in  flues  of  silica  brick  without 
damage  to  the  walls  may  be  a  temptation  to  shorten 
the  coking  period  at  the  expense  of  by-products, 
but  the  rise  in  beat  consumption  finally  renders 
such  practice  uneconomical.  Material  and  thermal 
balance  sheets  of  the  two  batteries  arc  given. 

— H.  J.  H. 

Coal;  Swelling  of during  coking.    F.  Korten. 

Staid  und  Eisen,  1920,  10,  1105—1108. 

The  tendency  to  swell  during  carbonisation  possibly 
depends  on  the  variation  in  temperature  and  mode 
of  decomposition  of  the  bituminous  cementing 
material  (cf.  Fischer  and  (iluud.  .!.,  1920.  258 a). 
The  author  proposes  B  test  for  the  swelling 
On  coking: — 100  tx.  of  tho  coal  is  coked  under 
standardised  conditions  in  a  cylindrical  crucible 
of  iron  closed  by  a  perforated  piston.  The 
latter  supports  a  weighted  lover  fixed  at  one 
end  ^o  thai  the  free  end  moves  in  accord- 
ance with  the  rise  or  fall  of  the  piston.  The  fre«i 
end  is  made  to  trace  a  magnified  record  of  the  move- 
ment of  the  piston,  i.e.,  of  the  change  of  volume  of 
the  coal,  upon  a  revolving  drum  i  overed  with  paper. 
The  results  agree  with  large-scale  practice.    A  coal 

with     27         of     volatile     matter     which     showed     a 

contraction  of  I  was  known  to  beeasily  coked  and 
pushed  from  the  oven.  Another  coal  with  14%  of 
volatile  matter  expanded  nearly  6%  during  carbon- 
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isation  and  35%  at  the  end.  In  practice  the  coke 
from  this  coal  was  difficult  to  push  from  the  ovens, 
and  then  only  with  damage  to  the  walls. — H.  J.  H. 

Oil-shale;  Treatment  of  and  description  of  a 

specially  high-grade  shale.     M.  Dolch.     Oesterr. 
Chem.-Zeit.,  1920,  23,  122—125,  130—131. 

An  Austrian  shale  of  specially  high  quality  is  de- 
scribed. It  has  sp.  gr.  0'8,  is  bright  yellow  in  colour, 
and  resembles  earth  saturated  with  natural  petro- 
leum. In  laboratory  trials  it  yielded  31'2%  of  shale 
oil  on  dry  distillation,  and  42'4%  on  distillation 
with  superheated  steam.  This  contrasts  with  12 — 
14 %  from  Scottish  shales  or  the  torbanite  of  South 
Africa,  20%  from  Norfolk  shale,  and  35%  reported 
from  New  South  Wales.  In  the  redistillation  of 
the  oil  a  loss  of  18 — 19%  occurred,  due  to  decom- 
position with  evolution  of  gas  from  250°  C.  onwards. 
2  g.  of  the  crude  oil  heated  slowly  to  300°  C.  in 
an  atmosphere  of  nitrogen  yielded  more  than  3  c.c. 
of  carbon  dioxide.  The  improved  quality  and  quan- 
tity of  the  distillate  with  the  use  of  steam  is  ex- 
plained by  the  prevention  of  local  overheating  and 
the  partial  decomposition  described  above.  The 
crude  oil  yields  no  pitch,  a  result  approached  in 
the  case  of  tar  from  certain  Bohemian  lignites. 
The  nitrogen  content  of  the  shale  varies  from  05 
to  2-0%.  On  dry  distillation  100  kg.  of  shale  yields 
25  cub.  m.  of  gas  of  6260  cals.  per  cub.  m.  A  quan- 
tity of  light  paraffins  equal  to  6%  on  the  shale 
could  be  removed  from  the  gas  and  still  leave  it 
with  a  calorific  value  of  4000  cals.  per  cub.  m. 

— C.  I. 


by     oxygen. 

C.   Kelber.     Ber., 


Hydrocarbons;  Oxidation  of 
Oxidation  of  paraffin  wax. 
1920,  53,  1507— 1577. 

The  residue  obtained  by  the  oxidation  of  paraffin 
wax  (J.,  1920,  220  a),  amounting  to  90—100%  of  the 
original  substance,  is  a  yellowish  mass,  iodine  value, 
1 — 2;  saponification  value,  250 — 300;  acid  value, 
about  200.  When  purified  by  washing  with  water 
and  subsequently  hydrolysed,  it  yields  a  highly  com- 
plex mixture  of  fatty  acids.  The  following  have  been  I 
definitely  isolated  :  capric,  myristic,  palmitic,  hep- 
tadecoic,  stearic,  and  arachidic  acids,  and  an  acid, 
C16H,,0,,  which  is  isomeric  with  palmitic  acid  and 
possibly  identical  with  Bergmann's  isopalmitic  acid. 
(Cf.  J.C.S.,  Nov.)— H.  W. 

Patents. 
Coal  and  other  minerals;  Apparatus  for  vashing 

■.     P.  Habets  and  A.  France.     E.P.  138,905, 

10.2.20.  Conv.,  12.8.13.  Addn.  to  22,655/12. 
The  washing  apparatus  is  of  the  type  in  which  the 
coal  or  mineral  is  carried  in  a  stream  of  water 
through  a  launder  having  a  number  of  slots  in  its 
bottom  through  which  streams  of  water  are  directed 
upwards,  and  through  which  the  heavier  material 
falls.  The  horizontal  length  of  the  slots  may  be 
modified  by  baffles  moved  horizontally  by  means  of 
a  screwed  rod,  and  a  vertical  baffle  may  also  be 
provided  at  the  edge  of  the  slot  to  intercept  part 
of  the  heavier  material  and  provide  an  artificial 
slope  in  the  bottom  of  the  launder.  The  upper  part 
of  each  separating  pocket,  below  the  slot,  may  be 
trapezoidal,  and  the  lower  part  rectangular  in 
vertical  cross-section. — W.  F.  F. 

Coal;  Treatment  of  especially  in  the  manu- 
facture of  fuel  briquettes.  C.  H.  Smith.  E.P. 
125,379,  3.4.19.    Conv.,  3.4.18. 

Coal  is  supplied  from  a  storage  bin  to  a  crusher, 
and  thence  to  travelling  trucks  by  which  it  is  con- 
veyed to  carbonising  retorts,  preferably  constructed 
as  described  in  E.P.  123,739  (J.,  1920,  650a). 
Bituminous  coal  containing  36%  volatile  matter 
and  55%  fixed  carbon  is  used,  and  is  carbonised  at 
850°— 1200°  F.  (455°— 650°  C),  leaving  a  spongy 
residue  containing  5 — 15%  of  volatile  matter,  which 


is  conveyed  to  a  cooler  to  which  water  is  supplied. 
The  material  is  then  mixed  with  pitch,  crushed, 
and  treated  with  steam  to  convert  it  into  a  plastic 
mass.  The  mass  is  mixed  with  water  if  necessary, 
moulded  into  briquettes,  and  transferred  to  an 
inclined  furnace  heated  by  combustion  flues  in  the 
walls,  the  hot  gases  afterwards  passing  downwards 
through  a  regenerator  to  pre-heat  the  air  supply. 
The  furnace  is  heated  to  1400°— 1850°  F.  (760°— 
1010°  C),  and  the  briquettes  are  finally  cooled  by 
a  spray  of  water. — W.  F.  F. 

Briquette,  dryer.  R.  S.  Plummer,  Assr.  to  American 
Briquet  Co.  U.S. P.  1,352,377,  7.9.20.  Appl., 
11.9.19. 

The  briquettes  are  carried  by  a  travelling  conveyor 
which  divides  the  drying  tunnel  into  upper  and 
lower  compartments.  Air  is  forced  into  the  lower 
compartment  at  one  end  by  a  fan,  and  discharged 
from  the  upper  compartment  at  the  other  end.  A 
series  of  intermediate  fans  draw  air  from  points 
along  the  length  of  the  upper  compartment  and 
deliver  it  to  the  lower  compartment,  and  means  are 
provided  for  heating  the  air  prior  to  its  introduc- 
tion into  the  first  of  the  series  of  fans. — W.  F.  F. 

Fuel:  Manufacture  of  a  solid  .     Elektrizitats- 

werkLonza.   E.P.  144,589,  9.3.20.   Conv.,  16.9.19. 

Metaldbhyde  compressed  into  a  coherent  mass, 
with  or  without  the  addition  of  colophony,  chloro- 
form, or  the  like  as  binding  agent,  is  used  as  a  fuel. 

Peat  mass;  Treatment  of  and  production  of 

turf  or  peat   briquettes.     E.  P.  T.  R.  Ulmann. 
E.P.  149,869,  6.11.19. 

The  peat  mass  is  thoroughly  disintegrated  and 
mixed  with  water  to  form  a  homogeneous  peat- 
sludge,  in  a  rotary  or  turbine  pump,  which  also 
produces  the  pressure  necessary  to  force  the  mass 
through  a  pipe  line  directly  to  the  drying  place, 
where  it  is  spread  out  in  a  thin  layer  and  allowed 
to  dry,  being  afterwards  cut  up  into  briquettes. 
The  pipe  line  is  composed  of  detachable  sections, 
which  can  be  removed  from  the  line  as  the  discharge 
advances  over  one  area  and  can  be  rejoined  as 
another  area  is  spread  with  the  peat  mass. — A.  G. 

Burning    pulverulent   or   liquid   fuel   in   furnaces; 

Method  of  and  means  for .     J.  E.  Muhlfeld. 

E.P.   150,230,  24.2.19.     (See  also  E.P.   112,155; 
J.,  1918,  83a.) 

A  mixture  of  fuel  and  air  is  introduced  in  one  or 
more  streams  into  a  preliminary  combustion 
chamber  or  chambers  leading  in  a  direct  line  to  the 
main  combustion  chamber  but  located  outside  the 
furnace  and  constituting  a  zone  of  smaller  capacity 
than  the  main  combustion  chamber. — A.  G. 

Fuel;  Process  of  and  apparatus  for  burning  . 

E.  C.  R,  Marks.    From  Schutz  Hawley  Co.    E.P. 
150,395,  27.5.19. 

Fvel,  e.g.,  coarsely  crushed  or  pulverised  coal, 
mixed  with  air,  is  fed  tangentially  into  one  end  of 
a  cylindrical  furnace  having  refractory  walls,  and 
passes  in  a  helical  path  to  the  other  end  of  the 
furnace.  The  stream  of  fuel  then  returns  axially 
through  the  furnace  within  the  annular  current. 
Incombustible  solid  matter  may  be  withdrawn 
[  during  the  helical  movement  of  the  fuel.  The  two 
ends  of  the  annular  space  may  be  interconnected  to 
equalise  the  pressures. — W.  F.  F. 

1    Fuel;  Apparatus  for  the  combustion  of .    R.  J. 

Anderson.  E.P.  150,761,  4.4.19. 
Fuel,  which  may  be  solid,  liquid,  or  gaseous,  is 
projected  tangentially  into  an  annular  combustion 
chamber  surrounding  a  heating  chamber,  and  the 
air  for  combustion  is  supplied  to  a  number  of  per- 
forated pipes  of  refractory  material  which  project 
radially  into  the  combustion  chamber.     The  air  is 

I    thus  projected  transversely  across  the  fuel  jet  and 


Vol.  xxxix..  So.  21.)  CL.  IU.— FUEL  i    QAS  i    MINERAL  OILS  AND  WAXES. 


TIT. 


an  effective  mixing  in  obtained,  The  air  noamlea 
niav  be  arranged  hi  rows  in  stepped  formation 

— W.  K.  V. 

Combustible  material  contained  mi  the  ashes  from 
industrial  furnaces  and  steam  boU 

the  recovery  of •.    A.  Andre.     E.P.  1 

80.13.19. 

Tin:  aahea  are  fed  into  an  inclined  conduit  having 
a  gap  in  the  lower  wall  midwai  ol  its  length.    A 
current  of  air  is  delivered  by  a  blower  horizontally 
through  the  gap  int..  the  conduit  and  Boparal 
lighter  combustible  material  from  the  heavier  slag. 

The     former     passes     into    the     low  it     part    ol     the 

inclined  conduit  and  the  latter  falls  through  the 
nap  into  a  vertical  discharge  conduit.     W    K.  F. 

retorts  or  ovens;  Introduction  of  tteam  into 
vertical  Woodall,    Duckham,   and  Jones, 

Ltd..    and    A.    M,  I).    Duckham.      E.P.    I5t 
18.13 
StnM   is  raperheated  above  7(H)-"  F.  (370    0.)  bj 

j>.i-- 1 n^i  it  through  tubes  built  in  or  about  the  waste 

e,as  Sues  ol  a  vertical  extiriially-lieal.il  retort,  ami 

then  discharged  through  noules  into  the  lower  (.art 
ol  the  retort.     \V.  V.  F. 

Coking  coal.  A.  Roberts,  Assr.  to  American  Coke 
and  Chemical  Co.  I  SI*.  1,362,896,  11.9.20. 
Appl.,  l  18.19. 

Ml  l  u.i.riton  u.  coke  is  obtained  from  coals  in  which 

the  disposable  hydrogen  does  not  exceed  58  "i  the 
disposable  oxygen,  by  heating  the  retort  very 
rapidly  when  lirst  charged.  The  temperature  at 
deoompoeition  of  the  resinous  constituents  is 
r. 'allied  before  excessive  volatilisation  lias  taken 
place  and  a  -uHii  lent  resinous  residue  is  left  to  bind 
the  mass. — C.  I. 

Oas  producers.  A.  L.  Galusha.  E.P.  129,971, 
84.6.19.    Com-.,  15.7.18. 

A  l'ltonii  ku  is  combined  with  a  gas  engine,  and  the 
-'.am  requisite  for  the  producer  is  generated  by 
introducing  water  into  the  exhaust  pipe  of  the 
engine,  the  pressure  being  regulated  by  an  adjust- 
able   deflector    extending    partially    across    tl x- 

haust  pipe.  I'll,  mixture  of  steam  and  combustion 
products  is  deflected  into  a  dome,  and  forced  by  its 
own  pressure  into  the  steam-supply  pipe  of  the  pro- 
ducer. This  extends  into  the  larger  air  inlel  pipe, 
and    draws    m    air    by    iiij.it.  >r    aiiion.       K\ 

water  in  the  exhaust  pipe  may  be  used  to  keep  the 
pipe  free  from  salts,  sludge,  etc. — A.  O. 

Oas  producers.  G.  H.  Bentley  and  E.  G.  Appleby. 
B.P.  149,769,  16.5.19. 

Tut;  sin  II  of  the  producer  is  mounted  eccentrically 
and  rotates  around  the  grate,  which  is  mounted 
upon  a  frame,  together  with  a  trough  forming  a 
water-seal.  The  lranie  is  supported  by  columns, 
and  the  shell  rotates  upon  rollers  on  the  frame.  The 
ashes  are  thereby  discharged  without  the  use  of  a 
tray  and  scrapers. — A.  0. 

Oas  producer*.  H.  M.  N.  Milton.  E.P.  149,790, 
96.6.19. 

a  i  iivmiikh.  divided  by  a  water-seal  into  compart- 
ments, is  interposed  between  the  producer  proper 
an. I  the  gat  bolder.  Bach  ..I  the  compartments  re- 
ceives gas  primarily  from  a  portion  ol  the  producer, 

and  each  I  an  be  separated  from  the  general  gas  cir- 
culation. The  grate  of  the  producer  is  divided  bj  a 
diaphragm  dipping  into  a  water-seal.  A  portion  ol 
the  producer  may  thus  be  isolated  for  cleaning  etc 
without  cutting  off  the  gas  supply. — A.  G. 

Producer  gat;  Veneration  and  utilisation  of  . 

A.  II.  Lymn  and  N.  E.  Hambush.    E.P.  100,787, 

I  'i.19. 
The  waste  heat  of  a  gas-fired  furnace  is  employed 


to  raise  steam  for  the  producer  blast  by  the  use  of 

mbling  gas  washers  (E.P.  11.453/13  and 
711  18;  J.,  1918.  1167;  1913,  1147).  In  one  such 
vessel  a  shower  of  water  is  heated  by  the  hot  burnt 
gas,  and  in  another  the  heated  water  saturates  and 
warms  the  an  i.i  .,i  i..  i h,.  producer.  Between  these 
two  vessels  ■  thud  vessel  may  be  interposed,  in 
which  the  hoi  producer  gas  neutralises  the  acidity 

nl    the  heated   water  and   further   heal,   it.      ('     I 

Producer  gas  plants  and  internal  eomoustton 
engines  supplied  therefrom,  D.J.  Smith.  B.P. 
151,087,  14.6.19. 

In  a  gas  pin, liner  plant,  combined  with  an  internal 
Combustion  engine,  the  water  for  use  in  the  pro- 
is  preheated  by  passing  it  successively 
through  the  engine  jacket,  through  a  tubular  water 
heater  heated   by   the  engine  exhausl    gases,  and 

through  a  heater  heated  by  the  prod I    gas  on  its 

way  to  the  engine,  and  then  passes  into  a  boiler 

mounted   on    the   producer.      The   waste   heat    of   the 

plant  is  thereby  fully  utilised. — W.  P.  P. 

Oas   generator;   Pulverised-fuel  .     N.   F.   X. 

Iteauregard.      U.S.I'.    1,351,460,  31.8.20.     Appl., 
81.6.17. 

I'.iw  i.KitKii  fuel  mixed  with  air  is  subjected  to  in- 
tense heal,  then  mixed  with  an  additional  .supply- 
el  an  ami  supplied  to  a  iurnaco  chamber  for  com- 
bustion. Air  is  supplied  to  the  inlet  end  of  a  con- 
duit, together  wilh  the  powdered  fuel,  and  a  sup- 
plementary supply  of  air  is  added  at  the  outlet  end 
of  the  conduit,  tho  intermediate  part  of  which  is 
heated. — A.  G. 

Carbon  and  gaseous  fuel ;  (a)  Process  and  apparatus 

and  (»»  process  for  producing  .    J.  R.  Rose. 

U.S. P.   (a)   1,352,085,   and    (b)   1,352,086,   7.9.20. 
Appl.,  (a)  8.11.18,  (b)  86.13.18. 

(a)  An  "  aeriform  hydrocarbon  fluid  "  is  introduced 
into  a  generator  in  which  it  is  decomposed  into  solid 
carbon  and  a  gas  containing  a  preponderating 
amount  of  hydrogen,  by  the  heat  of  an  electric  arc. 

(b)  A  mixture  of  hydrocarbon  fluid  with  insufficient 
oxygen  for  its  complete  combustion  is  subjected  to 
"  discontinuous  resistance  material  in  an  electric 
circuit."  e.g.,  coarse  material  packed  between 
electrodes,  whereby  carbon  and  a  gas  rich  in 
hydrogen  are  produced. — J.  H.  L. 

Oas;    Method   of   generating    .     11.    Batchelor. 

U.S.P.  1,352,241,  7.9.20.  Appl.,  8.2.17.  Re- 
newed 13.1.30. 
Two  separate  masses  of  porous  refractory  material 
are  alternately  heated  and  sprayed  with  a  homo- 
geneous mixture  of  hydrocarbon  and  water.  The 
gas  generated  is  passed  through  a  third  mass  of 
refractory  material.      W.   F.   F. 

Cyanogen  [compounds];  Recovery  of        -fiomcoal- 
gas.    .1.  .1.  Hood.     B.P.  144,398,  14.3.19. 

AVTBR    removing    hydrogen    sulphide    and    carbonic 

acid  from   the  gas  in  a   lime  purifier,  the  gas  is 

.1,  iii  the  same  purifier,  with  slaked  limo  im- 
pregnated with  a  solution  of  an  iron  salt,  such  as 
ferrous  sulphate.  Ferrous  sulphate  may  be  added, 
for  example,  to  the  lime  in  a  tier  of  the  purifier 
near  the  exit.    The  cyanogen  compounds  in  the  gas 

are   lixed   as  (allium   ferns  v  anidc,   and   by    leaching 

or    agitating   the   spent   purifying   material   with 

dilute  alkali,  a  solution  of  alkali  ferrocyanido  is 
obtained. 

Fuel:    Aeroplane    motor    .      U.S.     Industrial 

Alcohol  Co.,   Assess,  of  A.   A.   Backhaus,     E.P. 

12^. '.117,  1G.0.19.     Conv.,  25.6.18. 

Thk  fuel   is   i posed    of    HI       to  60%   of   alcohol 

I,  25%  to  36%  of  benzol,  and  30%  to  50%  of 
gasoline  or  naphtha. — A.  G. 
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Hydrocarbon    liquids;    Production    of    from 

carbonaceous  material  and  apparatus  therefor. 
F.  P.  A.  Rousseau.  E.P.  132,490,  4.6.19.  Conv., 
9.9.18. 

Carbonaceous  material  such  as  coal,  peat,  bitumen, 
resins,  pitch,  oils,  wood,  or  the  like,  in  a  finely 
divided  condition,  is  distilled  under  pressure  in  an 
autoclave  heated  by  external  coils.  The  material 
is  fed  into  the  autoclave  through  a  long  shaft  fitted 
with  two  valves  between  which  the  charge  is 
isolated  to  prevent  the  entry  of  air,  and,  in  the 
case  of  solid  material,  falls  on  to  a  hearth  situated 
near  the  top  of  the  autoclave.  Several  of  the 
autoclaves  are  arranged  around  a  common  vessel 
in  the  form  of  an  inverted  cone  heated  at  the  top 
by  a  coil  and  connected  with  each  autoclave  by  a 
slide-valve.  The  distillation  products  collect  in 
this  vessel  and  pass  through  a  tube  at  the  lower 
end  into  a  condenser.  In  treating  material  with  a 
relatively  high  carbon  content,  hydrogen  may 
be  admitted  into  the  autoclaves. — L.  A.  C. 

Petroleum;  Process  of  cracking  .     L.  P.  Lowe 

and  F.  C.  Ruff,  Assrs.  to  Bv-Products  Manufac- 
turing Co.  U.S.P.  1,351,859,  7.9.20.  Appl., 
15.1.17. 
A  cracking  chamber  filled  with  openwork  material 
is  heated  by  means  of  products  of  combustion  to  a 
temperature  above  that  at  which  petroleum  is 
cracked  to  produce  carbon  and  condensable  hydro- 
carbons but  below  that  at  which  petroleum  is  con- 
verted into  permanent  gas.  Petroleum  is  then 
passed  through  the  chamber,  and  subsequently, 
after  stopping  the  supply  of  petroleum,  the  carbon 
deposited  on  the  surface  of  the  openwork  material 
is  burnt  to  assist  in  again  attaining  the  requisite 
temperature  to  repeat  the  process. — L.  A.  C. 

Electrochemical       treatment       of       [hydrocarbon] 

vapours;  Electrical  apparatus  for  the .   L.  B. 

Cherry.  U.S.P.  1,345,431,  6.7.20.  Appl.,  9.10.17. 
Liquid  hydrocarbons  are  vaporised  in  a  still,  and 
the  vapours  on  their  way  to  a  condenser  pass 
through  a  conduit  consisting  of  a  series  of  elon- 
gated, metallic,  tubular  units,  united  by  cross  con- 
nexions to  form  a  continuous  treating  chamber. 
The  wall  of  the  chamber  is  maintained  approxi- 
mately at  a  red  heat  by  means  of  solenoids,  which 
are  arranged  longitudinally  outside  the  units  but 
insulated  therefrom,  the  units  being  heated  by  in- 
duction. The  solenoids  are  composed  of  a  good 
electrical  conductor,  through  which  an  alternating 
current  is  passed,  and  means  are  arranged  for  con- 
trolling the  current  to  vary  the  temperature  of  the 
units.  The  vaporised  products  are  simultaneously 
subjected,  whilst  passing  through  the  heated 
chamber,  to  a  high-frequency  electric  current  dis- 
charge.— B.  N. 

Hydrocarbons;   Apparatus  for   treatment  of  -. 

W.  F.  Rittinan.  U.S.P.  (a)  1,352,916  and  (b) 
1,352,917,  14.9.20.    Appl.,  (a)  3.8.  and  (b)  7.11.17. 

(a)  A  tube  passes  upwards  through  the  lower  end 
of  a  vertical  retort,  and  the  portion  within  the  re- 
tort is  provided  with  openings  for  the  passage  of 
liquids.  Hydrocarbons  are  passed  into  the  lower 
end  of  the  annular  space  between  the  tube  and  the 
retort,  which  is  maintained  at  a  suitable  tempera- 
ture for  vaporising  and  cracking  the  hydrocarbons, 
and  the  products  pass  into  the  central  tube,  or  the 
hydrocarbons  are  passed  into  the  central  tube  and_ 
the  products  pass  into  the  annular  space,  (b)  Oil 
is  fed  into  an  auxiliary  retort,  so  arranged  that  it 
receives  heat  from  a  main  vertical  retort  arranged 
in  a  furnace.  A  constant  quantity  of  the  oil  is 
maintained  in  the  auxiliary  retort,  and  the  over- 
flow passes  into  the  main  retort. — L.  A.  C. 


Mineral  oils;  Process  for  treating .  W.  John- 
son.    U.S.P.  1,354,257,  28.9.20.     Appl.,  25.4.16. 

Heavy  mineral  oil  vapour  is  superheated  and 
cracked  bv  passage  through  an  electric  arc. 

— L.  A.  C. 

Paraffin;    Process    and    apparatus    for    purifying 

crude crystallising  in  scales,  by  sweating.   E. 

Bartusch.     G.P.  307,625,  29.8.17. 

The  adhering  oils,  impurities,  etc.,  are  removed 
along  the  shortest  possible  horizontal  path,  through 
perforated  surfaces  which  surround  the  material 
laterally,  by  increasing  the  pressure  in  a  direction 
at  right  angles  to  that  of  the  expressed  oil  and  by 
raising  the  temperature  at  the  same  time. — J.  H.  L. 

Hydrocarbon  mixtures;  Separation  of  solidified 
constituents,  e.g.,  paraffin,  from  the  sulphurous 
acid  solution  containing  unsaturated  hydro- 
carbons,  in   the   treatment   of  with   liquid 

sulphur  dioxide.     Allg.  Ges.  fur  Chcm.  Ind.   G.P. 
322,754,  17.3.17. 

After  the  treatment  of  the  hydrocarbon  mixture 
with  liquid  sulphur  dioxide  the  main  portion"  of  the 
sulphur  dioxide  extract,  containing  unsaturated 
hydrocarbons,  is  drawn  off,  and  the  residue,  con- 
sisting of  saturated  hydrocarbons,  with  solidified 
hydrocarbons  and  some  included  residual  extract,  is 
heated  in  a  special  vessel  until  this  residual  extract 
has  formed  a  distinct  layer,  whereupon  it  is 
separated  and  united  with  the  main  portion  of 
extract. — J.  H.  L. 

Subdivision  and  treatment  of  fluids.  E.P.  151,038. 
See  I. 

Separating  hydrogen  sulphide  from  gases.  G.P. 
322,938.     See  VII. 

Paint  vehicles.     G.P.  321,828.     See  XIII. 


Hb—  DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 


Acetyl   content   of   wood.       Schualbe  and  Becker. 
See  V. 

Patent. 

Glass  surfaces  [electric  lamp  bulbs];  Substances  for 

coating .     The  British  Thomson-Houston  Co., 

Ltd.     From  General  Electric  Co.     E.P.  150,598, 
8.1.20. 

The  glass  surface  is  sand-blasted  and  coated  with  a 
mixture  of,  e.g.,  5  pts.  of  hydrous  magnesium  sili- 
cate (French  chalk),  5  pts.  of  zinc  oxide,  15  pts.  of 
sodium  silicate  (sp.  gr.  T375),  and  8  pts.  of  water. 
When  the  coating  is  dry  a  thin  layer  of  varnish  is 
applied.  The  zinc  oxide  may  be  replaced  by  a 
coloured  material,  such  as  burnt  sienna. — L.  A.  C. 


III.-TAB  AND  TAB  PRODUCTS. 

'I'hionaphthene  in  coal  tar.     E.  Weissgerber  and  0. 
Kruber.     Ber.,  1920,  53,  1551—1565. 

Crude  naphthalene  is  sulphonated  with  a  greatly 
deficient  amount  of  sulphuric  acid  at  90°- — 100°  C, 
and  the  sulphonated  product  is  decomposed  by  steam 
in  the  presence  of  a  little  sulphuric  acid  at  145°  C. ; 
the  distillate  has  m.p.  73°  C.  and  contains  2'3%  S. 
Repetition  of  the  process  gives  a  material  contain- 
ing about  5 — 6%  S,  which  can  be  increased  to  12— 
14%  by  freezing  out  the  naphthalene.  The  product 
obtained  in  this  manner  is  dissolved  in  glacial  acetic 
acid  and  treated  with  hydrogen  peroxide  when  thio- 
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naphthene-S-dioxide,  m.p.  143  C,  is  obt 
identical  with  the  Bynthetio  produot,  thus  giving 
the  first  proof  of  the  presence  of  thionaphthene  in 
anal  tar.  Thionaphthene  can  be  isolated  from  en- 
:  naphthalene  by  Friedlander's  mercuric 
method,  but  it  ia  essential  to  guard  at 
undue  rise  in  temperature  during  the  Formation  of 
tli.-  additive  compound;  tins  can  be  easily   aooom- 

!    by    operating   » itli    methyl    all  0 
nana.     H\  a  similai  proa  [phonal  ion, 

followed  bj  I  1  tei  ourii    a<  <  1  a  te,  thionaph- 

thene lias  been  isolated  from  technical  "pure" 
naphthalene  (containing  0*3  0*4  S),  about  2 
tin-  tubstanee  being  obtained  from  80  kg.  naph- 
thalene. For  the  industrial  preparation  of  thio- 
naphthene from  crude  naphthalene  better  results 
are  obtnimil  by  the  dm  "i  sodamide  or  preferably 
Miilnmi  and  ammonia  than  « ith  Bodium  ;  reai  tion  is 
eonipU't.'  at  190  C  ;  practically  the  whole  "1"  the 
thionaphthene  u  regenerated  when  the  sodium 
compound  1^  treated  with  water:  the  proi 
applicable  t.>  "enriched"  naphthalene.  Sodium- 
tnionaphthene  appears  to  consist  of  about  t\w>- 
thinls  of  tho  monosodium  and  one-third  of  the  di- 
■odium  derivative.  It  is  converted  by  carbon  di- 
sxide  in  the  presence  of  an  inert  solvent  into  a  mix- 
phthene-2-monocarbozylio  and  thio- 
■aphthene-S.S-dioarboxylic  acids,  which  can  be 
ted  by  taking  advantage  <>f  their  widely 
differing  acidities  or  by  fractional  distillation  of 
their  esters.  The  dicarboxylio  acid  is  readily  trans- 
formed into  the  corresponding  imide,  m.p.  2.36° — 
.  whii  h  when  degraded  by  Hofmann'g  method 
yields  exclusively  3-hydroxytnionaphthene,  thus 
affording  a  ready  method  of  converting  thionaph- 
thene into  Thioindigo  Red,     (('/.  J.C.8.,  Nov.) 

— H.  W. 

DtpAsnylens    tuiphidt    in    coal    tar.     0.    Kruber. 
Her.,  1920.  53.  1569—1567. 

Tut:    1  of   diphenylene    Bulphide   in   crude 

phenanthrene  (containing  about  1%   S)  has  been 

established  by  oxidising  the  latter  in   hot  gl: 1 

acetic  arid  with  hydrogen  peroxide,  whereby 
diphenylene-sulphone,  m.p.  229° — 230°  C,  is 
obtained.— II.    W. 

.•liii/inc,'     Physical     constants    of    -       .      C.     I.. 
Ki    iwlcs.     .1.    I11.I.    Kng.   C'liein.,    1!>20,    12,   881— 

-- 

I'titK   aniline   lias   tho   following   physical   charac- 

K sing    p.,    -621°   O.J   b.    p.,    184-32°— 

1-1  39    a.  760  mm.;  Bp.  gr.  at  15°/15°  O.,  10268; 
n»M=l'5850.     The  freezing  point  appears  to  be  the 
criterion  of  the   purity  of   aniline;   the  per- 
centage <A'l  of  aniline  in  a  sample  n,.i\   I hlainod 

from  the  formula  A     10879 H  1IW,  where  I  1-  the 
•  1  freezing  point.   -\Y.  P.  8. 

Phenols;  Conductometric  titration  of .     I.  M. 

KolthofF.    Z.  anorg.  Chem.,  1!)20,  112,  187—195. 

1'iiK.Mii.  and  thi  accurately  titrated  in 

iV/lo     \    100  solution  with  alkali  by  the  conducto- 

method.      Tho   hydroxy    eroup    in    vanillin. 
■odium  phenolsulphonic  acid,  salol,  and  thyl  sali- 
cylate can  be  similarly  titrated.    Salicylic  acid  he- 
is  a  monobasic  bj  id,  the  hydroxy  group  having 

DO  a.  idle  thane  t.r,  but  //-hydroxybenzoic  ai  id  be- 
haves as  a  dibasie  ai  id.  The  hydroxy  group  in  thy- 
mol and  /9-naphthol  ran  also  be  titrated  oond 
metrically.  Catechol  behaves  as  a  monobasic  acid, 
the  second  hydroxy  group  having  no  a*  idle  proper- 
ties^ whilst  resorcimil  and  quinol  are  dibasic.  Ko- 
sorcinol  is  best  titrated  with  barium  hydroxide; 
when  sodium  hydroxide  is  used  the  breaks  in  the 
conductivity  curve  aro  not  distinct.  Pyrogallol 
and  phloroglucinol  function  as  dibasic  acids  and 
gallic  a.  id  as  a  tribasic  acid.— E.  II.  H. 


I //em   phenols}. 
1920,  58,   1469 


Humid  acids;  Synthesis  of  

\\.    Eller  and   k    Koch.     Her. 
I  176. 

I'm;  oxidation  ol    phenols   in  alkaline  solution   leads 

to  the  formation  of  substances  which  have  all  tho 
properties  of  natural  humic  acids.     Thus  solutions 
hoi,   quinol,   or    -  !  aone   h  hen  ex- 

posed to  air  or  treated  with  Bofid  potassium  per- 
Bulphate    give    ■     1 luct    of    the    composition, 

1     II   11       whilst    phenol    rives    a    similar    humic   acid 

which  is  distinguished,  however,  by  its  greater 
solubility  in  alcohol.  In  general,  only  those 
phenols  give  humie  acids  which  are  capable  of 
yielding  quinonoid  intermediate  products.  It 
would   thus   appear   that    there  are  a  number  of 

natural  huniie  ai  ids  and  that  tin  -c  siihst  nines  when 

pure   are   free    from    nitrogen,    and    then-    acidic 
rties  are  probably  <luo  to  the  presence  ol  an 
unchanged    phenolic   hydroxy-group.    (if.   J.O.S., 
Nov.)     M.  W. 

Sp.   f»c   of  COal  etc.     Hailstone.     See  IIa. 

I'vlKNTS. 

Hydrogenation  of  .      The   Dayton 

Metal  Products  Oo.,  Asseee  of  T.  Midgley,  jun. 
E.P.  183,666,  7.6  19.  Conv.,  5.10.18. 
\  MiXTUUB  of  benzene  vapour  and  hydrogen  is 
passed  at  a  pressure  of  about  300  lb.  per  sq.  in. 
over  a  ■  mi  1.1.  e.g.,  nickel  oxide,  maintained  at 
about  300°  C.     By  adjusting  the  rate  of  feeding  the 

benzene   into   the   apparatus,    hydr nation    may 

be  effected  to  yield  either  cyclohexane  or  a  mixturo 

of  cyclohexane  and  benzene  in  any  desired  propor- 
tion,  such  as  the  elite,  tie   mixture  claimed   ill   K.l\ 

138,667.— L.  A.  C. 

Hydrogen   fur   catalytic    reactions.     G.P.    301,301. 
See  VII. 


IV.-C0L0URING  MATTERS  AND  DYES. 

.1  0  dyestuffs;  Obtaining  by  coupling  dia  0 

compounds  with  certain  oxazine  and  chrome 
mordant  dyes.  10.  Justin-Mueller.  Rev.  Gen. 
Mat.  Col.,  1920,  24,  130. 
DiAZOTisBD  B-naphthylamine,  ethoxybenzidine,  or 
paxanitraniline  may  be  coupled  with  such  oxazine 
dyes  as  Gallocyanine,  Modern  Violet,  and  pheno- 
Cyanine  and  With  a/.u  chrome  mordant  dyes  (diazo- 

tised  benzidine  sulphonedisulphonate  may  also  lie 
used)  to  pied  me  dyestuffs  sparingly  soluble  in  water 
but  soluble  in  sodium  bisulphite,  and  suitable  for 
printing,  a  suitable  printing  paste  is  made  by 
allowing  3  pts.  of  dyestufi  with  2  pts.  of  sodium  bi- 
sulphite of  38°  11  I  p.  gi .  1'36)  to  stand  overnight, 
adding  2  pis.  oi  glycerin  and  21  pis.  of  gum  solu 
tion,  warming,  cooling,  and  adding  6  pts.  of 
chromium  acetate  of  211°  B.  (sp.  gr.  110).  Tho 
printed  cloth  is  steamed  for  1  hr.,  Soaped  at  80°  C, 
and  dried.  The  moss  green  to  marine  blue  effects 
BO  obtained  are  fast  to  washing,  soaping,  air,  and 
light— A.  J.  H. 

Yellow  All  and  Yellow  Oil  in  mi  times;  Detection 

determination  of  .     \Y.  E.  Mathewson. 

J.  Ind.  Eng.  Chem.,  L920,  12,883—887. 

Tin:  oil-soluble  dyes  Yellow  All  (benzeneazo-/?- 
oaphthylamine)  and  Yellow  oil  (o-tolueneazo-/9 
aaphthylamine)  may  be  separated  from  Buttei 
Yellow  and  Sudan  I  by  means  of  petroleum  spirit 

and    sulphuric    acid    of    different    :entrations. 

When  a  solution  ol  mill  n.  of  V  el  lew  AH  m  Id  o.c. 
oJ    petroleum  spirit  i^  shaken  with  132V  sulphuric 

acid  and  the  ami  extract   shaken   in  turn  with  tie   h 

portions  of  petroleum  spirit,  92  ol  the  dye  will  be 
found  in  the  acid  solution.  Under  similar  condi- 
tions only  10%  of  Yellow  OB  can  bo  recovered  from 


718  A 


Cl.    V.— FIBRES  ;  TEXTILES  ;    CELLULOSE  ;    PAPER. 


[Nov.  15,  1920. 


the  acid  solution.  With  162V  sulphuric  acid  99%  of 
Yellow  OB  passes  into  the  acid  solution,  whilst  all 
the  Sudan  I  which  may  be  present  remains  in  the 
petroleum  spirit.  Butter  Yellow  is  removed  en- 
tirely from  its  solution  in  petroleum  spirit  by  ION 
sulphuric  acid,  but  Yellow  AB  remains  in  the  petro- 
leum spirit  layer.  Spectrophotometric  data  are 
given  which  have  been  applied  to  the  quantitative 
determination  of  the  four  dves  mentioned. 

— W.  P.  s. 
Thionaphthene.    Weissgerber  and  Kruber.    See  III. 

Patent. 

Dyestuffs;  Manufacture  of  indigoid .    A.  Jolles. 

G.P.  305,559,   17.10.15.     Conv.,  7.10.14.     Addn. 
to  305,558  (J.,  1919,  894  a). 

In  the  process  described  in  the  chief  patent  the 
aromatic  hydroxy  compound  is  replaced  by  3- 
hydroxy-(l)-thionaphthene  or  its  2-carboxylic  acid, 
or  derivatives  of  these.  An  example  is  given  of 
the  preparation  of  2-thionaphthene-2-indole-indigo 
from  indoxylic  acid  and  3-hydroxy-(l)-thionaph- 
thene. — L.  A.  C. 


V.— FIBRES;  TEXTILES;  CELLULOSE; 
PAPER. 

Cellulose;  Preparation  and  properties  of  a  highly- 
oxidised  .     E.  Knecht  and  L.  Thompson.    J. 

Soc.  Dyers  and  Col.,  1920,  36,  251—255. 

Previous  methods  for  preparing  oxycellulose  are 
open  to  criticism,  since  they  take  no  account  of  its 
decomposition  by  alkalis  into  non-reducing  sub- 
stances and  its  hydrolysis  by  acids.  An  oxycellu- 
lose is  obtained  by  treating  filter  paper  with  an  acid 
solution  of  potassium  permanganate  (either  1  or  2 
atoms  of  oxygen  to  1  mol.  of  cellulose,  C6H1005), 
washing  the  brown  powder  so  formed,  decolorising 
with  hydrogen  peroxide,  and  drying  at  a  tempera- 
ture not  exceeding  40°  C.  This  oxycellulose  has 
strong  reducing  power,  especially  in  the  presence 
of  alkalis,  and  readily  reduces  Methylene  Blue, 
Safranine,  Rosinduline,  Indigo,  and  Indanthrene 
in  the  presence  of  caustic  soda.  Thus  the  formation 
of  oxycellulose  may  account  for  the  well-known 
bleeding  of  Indanthrene  and  vat  colours  during  kier 
boiling.  It  reduces  solutions  of  silver,  cupric,  and 
ferric  salts.  With  ammonia  and  sodium  bisulphite 
it  forms  unstable  compounds.  A  strong  yellow 
colour  develops  with  caustic  soda,  and  on  neutral- 
ising the  solution  an  acid  cellulose  is  precipitated 
which  has  only  slight  reducing  power.  It  is  not 
possible  to  estimate  oxycellulose  by  means  of  its 
reaction  with  2>-nitrophenylhydrazine,  line.?  only 
adsorption  compounds  are  formed.  The  new  oxy- 
cellulose had  a  copper  number  of  14"2  as  compared 
with  7'6  for  Nastjukoff's  bleaching  powder  oxycellu- 
lose.    (Cf.  J.C.S!,  Nov.)— A.  J.  H. 

Cellulosic  substances;  Accelerated  method  of  esti- 
mating flic  reducing  values  of .     E.  Knecht 

and  L.  Thompson.     J.  Soc.  Dyers  and  Col.,  1920, 
36,  255 — 257. 

The  Schwalbe  method  for  determining  the  copper 
number  of  oxycelluloses  is  modified  by  dissolving  the 
precipitated  cuprous  oxide  in  a  ferric  salt  solution 
and  estimating  the  ferrous  salt  so  produced  with 
permanganate.  A  confirmatory  value  is  obtained 
by  estimating  the  unreduced  copper  in  the  filtrate 
with  titanous  chloride,  and  the  difference  between 
the  two  values  is  equal  to  the  copper  hydrate  number 
(unreduced  copper  absorbed  by  all  celluloses).  The 
two  methods  give  nearly  identical  results,  which 
are  slightly  lower  than  that  obtained  by  the.  original 
Schwalbe  method.  The  possible  effect  which  the 
alkalinity  of  Fehling's  solution  may  have  on  oxy- 


cellulose can  be  avoided  by  heating  the  oxycellulose 
with  a  solution  of  cupric  thiocyanate  containing 
sodium  carbonate,  treating  the  precipitate  of 
cuprous  thiocyanate  with  warm  caustic  soda,  and 
estimating  the  cuprous  oxide  so  formed  with  a  solu- 
tion of  a  ferric  salt  and  potassium  permanganate. 
The  method  is  less  liable  to  error,  but  the  copper 
number  so  obtained  is  slightly  high.  The  copper 
number  was  shown  to  be  a  reliable  criterion  of  the 
reducing  power  of  cellulose,  by  heating  oxycellulose 
with  caustic  soda  and  Rosinduline  and  then  titra- 
ting with  titanous  chloride. — A.  J.  H. 

Cellulose  in  woods;  Determination  of .     S.  A. 

Mahood.     J.  Ind.  Eng.  Chem.,  1920,  12,  873—875. 

Samples  composed  of  particles  of  a  uniform  size  are 
essential  if  comparable  results  are  to  be  obtained  in 
the  determination  of  cellulose  in  woods,  and  it  is 
recommended  that  the  material  (sawdust)  used  for 
the  determination  should  pass  an  80-mesh  sieve  and 
be  retained  by  a  100-mesh  sieve.  The  most  satis- 
factory material  for  analysis  is  obtained  by  sawing 
the  wood  and  then  grinding  the  sawdust.  Sieber 
and  Walter's  modification  of  the  chlorination  pro- 
cess, in  which  the  material  is  allowed  to  remain  in 
the  crucible  throughout  the  treatment  with 
chlorine  and  sodium  sulphite  (J.,  1913,  974),  gives  a 
lower  yield  of  cellulose  than  does  the  original 
method  of  Cross  and  Bevan,  probably  because  of 
the  higher  temperature  during  chlorination.  The 
modification  proposed  by  Johnsen  and  Hovey,  com- 
prising preliminary  hydrolysis  with  acetic  acid  in 
glycerin  at  136°— 140°  C.  (J.,  1918,  132  t)  appears 
to  be  untrustworthy,  since  the  cellulose  is  attacked 
as  well  as  the  hemicelluloses  and  furfural-yielding 
substances. — W.  P.  S. 

IT'ooii  and  lignin;  Acetyl  content  of  .     C.  G. 

Schwalbe  and  E.  Becker.  Z.  angew.  Chem.,  1920, 
33,  225—226. 

The  statements  by  Pringsheim  and  Magnus  (cf.  J., 
1919,  714  a  ;  1920',  263  a)  that  the  greater  quantity 
of  the  acetic  acid  obtained  from  wood  products  is 
derived  from  the  lignin  are  controverted.  Probably 
only  one-third  of  the  acetic  acid  has  its  source  in 
this  substance. — W.  P.  S. 

Lignin.  III.  Preparation  of  a  tannic  acid  from 
lignosulphonic  acids.  M.  Honig  and  W.  Fuchs. 
Monatsh.  Chem.,  1920,  41,  215—222.  (Cf.  J., 
1920,  330  a.) 

The  barium  salts  of  the  three  fractions  of 
the  lignosulphonic  acids  are  converted  by  boil- 
ing aqueous  barium  hydroxide  solution  into 
different  insoluble  compounds,  which  have  not  been 
identified,  and  a  single  soluble  salt,  C,8H3„O10SBa, 
the  acid  corresponding  to  which  has  the  character 
of  a  tannic  acid  of  the  catechu  group  with  pro- 
perties which  are  somewhat  modified  by  the  sulphur 
content;  when  fused  with  potassium  hydroxide,  it 
gives  protocatechuic  acid  in  good  yield.  (Cf. 
J.C.S.,  Nov.).— H.  W. 

Patents. 

"Betting  flax;  Process  for  .     L.   A.  Johnson. 

E.  P.  151,143,  20.8.19. 

White  and  silky  fibres  are  produced  when  flax,  pre- 
vious to  retting,  is  steeped  for  successive  periods  in 
a  solution  containing  2%  (on  the  weight  of  flax)  of 
natural  Magadi  soda,  which  contains  43'55%  of 
sodium  carbonate  and  40"41  %  of  sodium  bi- 
carbonate, whereby  gum  and  resin  compounds  un- 
favourable to  the  retting  bacteria  are  removed.  It 
is  advantageous  to  add  0"5%  (on  the  weight  of  flax) 
of  Magadi  soda  to  the  retting  liquors,  which  should 
be  maintained  at  80°— 95°  F.  (25°— 35°  C.),  and 
periodically  aerated. — A.  J.  H. 
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Cellulose  solutions;  Production  of  artificial  fibrrs 
from       — .       K.    Bchreiner.       (;.     P.    332 
SB  12.17. 

Thk  method  ol  producing  fine  threads  by  drawing 
out  thick  threads  spun  From  ■  ide  oi  ifii  i  ,  is  applied 
Id  cuprum rnon i u m  cellulose  solutions  with  the  aid 
el  slow  lv  acting  gaseous  precipitaata.  After  use  the 
i  into  a  well-cooled  tabular  vessel 
in  which  the  moisture  is  deposited  and  the  reater 
pari   of   the    ammonia   is   absorbed;    after    being 

i tened  and  reheated  the  gases  are  used  again  to 

extract  ammonia  from  the  threads.     J,  II    I. 

Nitrocellulose    film   of  low   inflammability.     .1.   <;. 
Jarvis,  0.8.P.  1,354,401,  38.9.20.  Appl.,  13.3.19. 

l-'n  ms  of  low  inflammability  are  made  from  a  solu- 
tion ol  nitrocellulose  and  acetylcellulose,  to  which 
are  added  an  acetone-collodion  and  chloral  hydrate 
ther  with  cincbonine.-   A.  .1.  H 

Cellule                    '  i  for  increasing   the   toft- 

and  flexibility  of  articles  made  from  . 

Parbenfabr    win.  K.    Bayer    und    Co.       Q  P. 
823,619,  88.3.17. 

Drjrran  resorcinoldicarbonate,  C,H4(0.C0  I '  1 1  I  . 
b.p.  398  302  ('..  i  used  Ethylcellulose  i  an  be 
worked  with  50  of  its  weight  of  tln^  Bubstance 
without  crystallisation  occurring.    J.  II.  L. 

i  it  for  joining  articles  made  of  cellulose  de- 

rivatives to  the  same  or  other  materials.    Faihen- 
fabr.  v.iini.   P.   Bayer  and  Oo.      (i.P.  322,643, 
81.4.17. 
EsTKBS  or  ethers  of  phenols  or  naphthols  are  em- 
ployed for  the  purpose,  e.g.,  0-naphthol  amy]  ether 
may  be  used  as  an  adhesive  for  ethylcellulose. 

— L.   A     ('. 

(era  aiul  the  like  used  in  paper  making  and 

th,-  like;  Stationary  .       S.  Milne.      E.   P. 

160,783,  4.6.19. 

A  vhiiTuw.  cylindrical  digester  has  a  conical  lower 

portion  within  which  are  perforated  plates  for 
supporting  the  grass  or  like  material  under  treat- 
ment. A  valve  at  the  lowest  part  of  the  digester 
holloa  spindle  connected  at  the  upper  end 
with  a  perforated  i"i"'  passing  into  the  lower  part 
of  the  digester.  During  digestion  the  liquor 
drains  through  the  perforated  plates,  passes  out 
from  the  space  between  the  plates  and  the  outer 
wall-,  and  1-  i.  turned  to  the  top  of  the  apparatus 
by  a  steam  injector  or  pump;  when  the  process  is 
complete  the  valve  at  the  bottom  is  opened  and  the 
contents  are  washed  out  by  water,  spent  liquor, 
(team,  or  air,  and  forced  under  pressure  into  the 
digester  through  the  valve  spindle  and  perforated 
pipe. — L.  A.  ('. 

Cellule  liquor-  Manufacture  of  a  material 

resembling  dextrin  from .     M.  Claass.    G.P. 

883,688,  15.3.18. 

O.llvi.osi-:  waste  liquor  is  improved  both  in  ad- 
hesive  properties  and  in  colour  by  treatment  below 
Phi    ('.  with  acids,  sulphates,  and  a  sulphoxylate. 

I.    A.  C. 

Waterproof  />.//><•,  or  felled  si, eels;  itanufactun  "I 

.    L.  Kinchbrann.     E.P.  151,029,6.3.19. 

i    9  P.  1,303,810  of  1919;  J.,  1919,  494  a. 
Artificial  tilk;  Apparatus  employed  in  manufacture 

of  .      J.    Clayton.      E.P.    150,889,    12.*. 19. 

Paper  making.  Qreat  Northern  Paper  Co.,  A 
of  C.   E.   Pope.     E.P.   187,845,    13.1.20.     < 

85  H).  18. 

raper-.iforl; ;   Separating    wax-liki    material   from 

.     \Y.  II.  Smith.     O.S.P.  1,352,653,  14.9.20. 

Appl..  21.11.16.     Renewed  2.t  1.30. 

OampKot  E.P.  160,654,     See  XX. 


VI.- BLEACHING;    DYEING;   PRINTING; 
FINISHING. 

I'nr    dyes;    Method  for   printing    colour    reserves 

under  sulphur  colours  with  .    L.  Diserens. 

Rev.  Gen.  Mat.  Col.,  1920,  24,  113-  11  V 
Ci.otii  is  printed  with  a  paste  containing  per  1000 
pis.,  [60  pts.  of  Oiba  Bine  -'It  30  (or  other  vat 
dye),  350  pts  of  hydrosulphite-sulphoxylate  35%, 
360  pts.  of  British  gum,  360  pts.  of  zinc  chloride, 
and  100  pts.  of  cau  til  soda  of  38°  B.  (sp.  gr.  P86), 
ilnel,  iwiee  steamed  in  a  Mather-Platt  for  4  mins., 
dyed  in  a  hath  containing  per  1000  pts.,  40  pis.  of 
[mmedial  Carbon  BN,  10  pts.  of  sodium  sulphide, 
in  pts.  of  caustic  soda  of  38°  B.  (sp.  ^r.  P36),  and 
lit  pts  of  castor  oil  soap,  then  immediately  washed, 
soared,  washed,  and  soaped.     Eeavy  ground  shades 

may   thus   he   obtained.      It   is  important   that   the 

printing  paste  contain  the  dyestuff  in  the  un- 
reduced form,  and  in  suitable  cases  zinc  sulphoxyl- 
>J  be  used  in  place  of  the  two  separate  com- 
ponents;  the  alkali  employed  may  then  bo  caustic 
Boda,  borax,  or  sodium  acetate.    Sulphur  dyes  may 

be  iis.d  in  the  reserve  paste  if  they  bo  only  sligh.tly 
sensitive  to  zinc  chloride.  Less  satisfactory  results 
are  obtained  by  the  use  of  iron  sulphate  instead  ol 
sine  chloride,  but  the  dyestuff  in  its  reduced  form 
may  then  be  present,  in  the  printing  paste. 

—A.  J.  H. 

Printing   resists   under  formaldehyde-sulphoxylate 

discharges;  Method  for .     E.  Justin-Mueller 

Rev.  (Jen.  Mat.  Col.,  1020,  2-1,  129. 
Provided  that  no  caustic  soda  be  present,  sodium, 
potassium,  or  ammonium  ferricyanide  is  a  satis- 
factory resist.  Dyed  cloth  is  printed  with  a  paste 
containing  200—300  g.  of  potassium  ferricyanide, 
600  g.  of  water,  and  100  g.  of  soluble  starch",  dried, 
printed  with  a  discharge  paste  containing  hyral- 
dlte  C.W.  extra,  dried,  steamed  in  tho  Mather- 
Platt,  and  washed. — A.  J.  H. 

Bone  colours:  Production  of  lakes  of with  zinc, 

ferrneiianide.  K.  .lustin-Mucllcr.  Rev  Gen 
Mat.  Col.,  1920,  24,  129—130. 
Colour  lakes  suitable  for  printing  on  paper  and 
textiles  are  obtained  by  mixing  solutions  of  a 
basic  dye  (1  pt.)  and  zinc  sulphate  (2  pts.),  and 
then  adding  a  solution  of  sodium  or  potassium 
ferrocyanide  (2  pts.).— A.  J.  H. 

Azo  dyestuffs.    Justin-Mueller.    See  IV. 

Ammonia  in  Turkey-red  oil  etc.  Wolwart.   See  XII. 

Patents. 
Printing  [half  discharge  effects  on]  cotton  fabrics. 
The  Calico  Printers'  Assoc,  Ltd.,  and  W.  Rouse. 
E.P.  151,056,  5.6.19. 

Half  discharge  effects  are  produced  on  unprepared 
fabric  or  on  fabric  prepared  with  Turkey-red  oil, 
0-naphthol,  or  chlorate  mixtures,  by  printing  with 
a  paste  containing  alkali  sulphites  with  or  without 
the  addition  of  metallic  mordants,  slop  padding 
with  a  metallic  mordant,  drying,  and  ageing  or 
steaming  to  fix  the  mordant.  The  fabric  is  then 
either  dunged  or  otherwise  prepared  for  dyeing 
and  dyed  with  alizarin  or  other  mordant  dyestuff, 
or  tannined  and  dyed  with  basic  colours.  A  suit- 
able half  discharge  paste  is  made  by  adding  8  galls, 
of  gum  water.  1  nails,  of  aluminium  acetate  of  14° 
Tw.  (sp.  gr.  107).  and  }  gall,  of  turpentine  to  4 
galls,  of  a  solution  containing  v.  gall,  of  caustic 
soda  of  70°  Tw.  (sp.  gr.  P35)  and  ]  Rail,  of  sodium 
bisulphite  of  70°  Tw.  per  2}  galls.  The  aluminium 
tate  may  be  repined  by  chromium  acetate  of 
40°  Tw.  (sp.  gr.  120).  If  alizarin  be  used,  red  and 
pink  effects  are  obtained. — A.  J.  H. 
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Cotton   goods;  Process  for   bowking  in   one 

operation.  W.  Mathesius  and  M.  Freiberger. 
G.P.  322,992,  15.7.16. 
The  goods,  which  may  have  previously  been 
steamed,  are  steeped  in  a  solution  of  purified  used 
liquor,  or  a  mixture  of  the  same  with  fresh  liquor, 
containing  about  80%  of  alkali  hydroxide,  and  then 
bowked  in  a  fresh  solution  (3  1.  per  1  kg.  o_f  cotton) 
containing  sodium  hydroxide  equal  to  2'25 — 3%  of 
the  weight  of  the  goods;  the  liquor  is  subsequently 
displaced  by  a  weak  alkaline  solution,  and  the  goods 
finally  washed  with  hot  and  cold  water. — L.  A.  C. 

Securing,  dyeing,  or  otherwise  treating  with  liquor, 
wool     iiarn    or  other  fibrous  material;  Apparatus 

for  1 .    H.Walker.    U.S.P.  1,354,081,  28.9.20. 

Appl.,  8.12.17. 

See  E.P.  116,129  of  1917;  J.,  1918,  462  a. 

Jiggers  for   use    in   dyeing    and    other   operations 

'["'•  Brake   device  for  ].     S.   Rawlinson,   and 

Mather  and  Piatt,  Ltd.     E.P.  150,750,  30.6.17. 


VII.-ACIDS;   ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Electrical  precipitation  of  [sulphuric]  acid  fog  and 
of  dust.  A.  Delasalle.  Chim.  et  Ind.,  1920,  4, 
291—316. 
After  preliminary  laboratory  research  a  plant  was 
erected  for  the  Service  des  Poudres  for  precipi- 
tating the  sulphuric  acid  fog  in  the  fumes  from  two 
Gaillard  towers.  The  precipitator  was  placed  be- 
tween the  Gaillard  plant  and  the  fan,  so  that  it 
was  always  under  suction,  and  the  connexions  were 
so  arranged  that  it  could  be  worked  in  conjunction 
with  either  or  both  of  the  towers,  with  or  without 
the  coke  box,  or  cut  out  altogether.  A  voltage  of 
about  40,000  was  employed.  The  plant  consisted  of 
60  lead  pipes,  of  3  mm.  thickness,  20  cm.  diam., 
and  3  m.  length,  supported  at  their  upper  ends  by 
lead-covered  iron  collars  resting  on  the  floor  of  the 
upper  chamber.  In  order  to  prevent  drops  of  liquid 
from  entering  the  lower  chamber,  the  pipes  were 
made  in  two  sections,  of  which  the  smaller  was  en- 
closed by  the  larger  for  part  of  its  length,  thus 
forming  an  annular  space  which  was  expanded  into 
a  lute,  into  which  the  acid  fell  and  which  served  as 
a  liquid  seal  to  prevent  the  entry  of  air.  From  this 
seal  the  acid  flowed  to  a  collecting  vessel  of  lead. 
The  electrodes  consisted  of  wire  formed  like  a  star 
and  attached  to  lead-covered  iron  rods  in  the  upper 
chamber,  terminating  in  leaden  plates  in  the  lower 
chamber.  The  fume  was  made  to  traverse  the  pre- 
cipitator from  top  to  bottom,  and  its  distribution 
was  effected  by  special  devices.  In  order  to  obtain 
acid  of  a  strength  of  40°  B.  (sp.  gr.  1"384)  maxi- 
mum, the  temperature  at  which  the  gases  enter 
the  precipitator  must  not  be  below  100°  C,  and 
they  were  therefore  conducted  to  the  apparatus 
direct  from  the  coke-box  inlet.  The  average  yield 
from  two  Gaillard  towers,  producing  1950  kg.  H„S04, 
excluding  the  coke-box  acid,  was  11'5  g.  per  cub.  m. 
of  fume,  the  latter  having  a  residual  acidity  after 
treatment  of  1  g.,  of  which  0'18 — 0'2  g.  repre- 
sented SO,.  Including  the  amount  recovered  from 
the  ooke-box,  which  averaged  5  g.  per  cub.  m.,  the 
total  yield  was  575  kg.  H,SO,  per  Gaillard  per  24 
hrs.  The  use  of  the  plant  with  nine  Gaillard  towers 
produced  an  economy  of  95.000  francs  per  annum, 
and  when  it  was  also  applied  to  the  recovery  of 
acid  from  seven  15-ton  Kessler  systems,  the  total 
gain  was  200,000  francs  per  annum.  The  effi- 
ciency may  be  increased  by  raising  the  tempera- 
ture, but  is  reduced  if  the  fume  velocity  is  too 
high,  or  by  presence  of  nitric  acid.     Modifications 


of  the  plant  were  effected  as  regards  increasing 
the  pipe  lengths  to  3'25  m.  and  the  diameter  to 
100  mm.,  and  the  direction  of  the  fume  through 
the  plant  was  reversed.  In  connexion  with  the 
application  of  the  process  to  the  recovery  of  dust 
from  pyrites  burning,  only  preliminary  investiga- 
tions have  been  carried  out.  A  sample  of  recovered 
dust  gave  on  analysis:  FeSO„,  245;  FeO,  251; 
PbSO„  39-27;  As,03,  8'60;  S(sol.  in  CS2),  024;  in- 
soluble matter  (A"l20„  Si02),  2'95%.  The  dust  par- 
ticles agglomerate  and  adhere  to  the  collecting  elec- 
trodes when  the  temperature  does  not  exceed  250° 
C.  and  it  is  desirable  to  have  as  high  a  temperature 
as  possible,  and  also  to  remove  the  dust  mechani- 
cally if  necessary.  Loss  of  sulphur  and  dust  must 
bo  guarded  against. — W.  J.  W. 

Per  sulphuric    acid;    Decomposition    of    . 

Palme.  Z.  anorg.  Cheni.,  1920,  112,  97—130. 
Persulphuric  acid,  when  warmed  with  sulphuric 
acid,  decomposes  with  formation  of  Caro's  acid  and 
hvdrogen  peroxide;  H„S.Os  +  H,0  =  HaS05+HsS04 ; 
H2S05  +  H20  =  H,0,  +  H,SO,.  Both  reactions  are 
unimolecular,  and  their  velocity  is  increased  with 
increasing  concentration  of  sulphuric  acid.  The 
velocity  of  the  first  reaction  is  about  39  times  that 
of  the  second  at  50°  C.  When  persulphuric  acid 
reacts  with  hydrogen  peroxide:  H2S208+H202  = 
2H2SO„+02,  it  is  probable  that  Caro's  acid  is 
formed  as  an  intermediate  product,  which  then 
reacts  with  hydrogen  peroxide:  H2SOs  +  H2Oa  = 
H,SO,  +  H20  +  02.  A  method  of  determining  persul- 
phuric acid,  Caro's  acid,  and  hydrogen  peroxide 
when  all  are  present  in  solution  depends  on  the 
fact  that  Caro's  acid  reacts  immediately  with 
potassium  iodide,  hydrogen  peroxide  much  more 
slowly,  and  persulphuric  acid  slowest  of  all.  The 
solution  to  be  analysed  is  diluted  so  as  to  contain 
the  equivalent  of  2'0  g.  of  potassium  persulphate 
or  its  decomposition  products  per  1.  A  200  c.c. 
sample  is  treated  with  potassium  iodide,  and  the 
iodine  liberated  is  titrated  rapidly  with  sodium 
thiosulphate  with  starch  as  indicator.  The  time 
taken  for  the  titration  is  observed,  and  after  the 
end  of  titration  the  rate  of  re-appearance  of  iodine, 
due  to  the  slower  action  of  hydrogen  peroxide,  is 
noted.  A  correction  can  then  be  applied  to  the 
first  titration  reading,  which  gives  the  quantity  of 
Caro's  acid  present.  The  sum  of  Caro's  acid  and 
hydrogen  peroxide  is  next  estimated  on  a  second 
sample  by  treating  with  potassium  iodide  and 
titrating  with  sodium  sulphite.  Finally  in  a  third 
sample,  Caro's  acid  and  hydrogen  peroxide  are  re- 
duced by  addition  of  the  calculated  quantity  of 
sodium  sulphite,  and  the  persulphuric  acid  is 
estimated  by  the  ferrous  sulphate-permanganate 
method.     (Cf.  J.C.S.,  Nov.)— E.  H.  R. 

Electrolysis  of  solutions  of  sodium  nitrite  using  a 
copper  anode.  F.  H.  Jeffery.  Faraday  Soc, 
June,  1920.     [Advance  proof.] 

The  reactions  at  the  anode  are  stated  to  be :  the 
formation  of  the  complex  anion  Cu(N02)„  from  N02 
ions  and  the  copper ;  the  decomposition  of  this 
Cu(NO,)„  by  the  water  present  giving  the  basic 
nitrite,  Cu(N02)2,CuO,  and  nitrous  acid ;  the  slow 
decomposition  of  the  undissociated  portion  of  the 
nitrous  acid  formed,  giving  nitric  acid  and  nitric 
oxide.  Although  the  presence  of  nitric  acid  in  con- 
tact with  the  copper  anode  must  give  rise  to  cupric 
ions  if  no  current  were  passing,  yet,  for  a  current 
of  016  amp.,  the  concentration  of  such  cupric  ions 
as  were  formed  was  never  sufficient  for  the  deposi- 
tion of  copper  on  the  cathode  during  electrolyses 
lasting  several  hours.  The  copper  reacted  with  the 
N02  ions  to  form  the  complex  anion,  the  anode 
potential  remaining  thereby  at  a  low  value,  rather 
than  with  the  NO,  ions,  which  would  have  had  the 
effect  of  raising  the  anode  potential.     The  result 
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described  is  analogous  to  thai  taking  place  during 

lysis   with   a   silver  anode   m   a   solution  con- 
taining N<>_  and   NO,  urns. — B.  N. 

jtimrniit-i  tilicate.  IV.  Aaeing  and  transforma- 
tion) tif  tilicic  acid  gels  and  the  process  of  solu- 
tion of  silicic  acid  in  ammonia.  If.  Schwara  and 
0.  Liede.     Ber.,  1920,  53,  1509-    1518. 

icing  hi  silica  gels  when  >lrn-d  at  the  ordinary 
temperature  consists  in  the  condensation  of  (6 
t,i  «,Sit),1,  r.  and  this  occurs  without  any  change  in 
the  appearance  of  the  gel;  further  changes  occur 
■ahsequentrj  which  had  to  the  formation  of 
t.  this  point  being  denoted  by  the  appear- 
i|  cloud;  particles  in  the  colourless  trans- 
parent mass.  The  phenomena  at  the  ordinary  and 
at  higher  temperature  are  thus  very  similar,  hut 
much  greater  dehydration  is  necessary  in  the  latter 
case  before  the  end-point  is  reached.  When  silicic 
sjoid  dissolves  in  ammonia,  a  colloidal  Bolution  of 
-dine  acid  is  primarily  formed  which  subsequently 
passes  into  a  molecular  solution,    (fit.  J.G.S.,  Nov.) 

— H.   \Y. 

It  u  lad  in  in  (cnsium)-silver-gold  compound  and  it* 
application  tct  the  murorlirmical  detection  of 
gold,  silver  rubidium,  and  caesium.  E.  Haver. 
Monatsh.  Chcni.,  1920.  41,  SB— 241. 

Chaiuctebistic  crystalline  precipitates  are  formed 
when  solutions  of  rubidium  or  caesium  chloride  are 
mixed  with  gold  and  silver  solutions;  rubidium- 
silver-gold  chloride,  AgTAurx/3  CI,..3llbCl,  forms 
blood-re<l  prisma  and  platelets.  whilst  the  csssium 
compound.  AgxAuj.x/,  CL,3C'sCl,  crystallises  in 
opaque  cuhes  and  stars;  the  silver  and  gold  are 
mutually  replaceable  in  these  compounds.  The 
crystals  are  adapted  to  the  microt •hcmical  identi- 
fication of  gold,  silver,  rubidium,  and  cssaium,  the 
smallest  quantities  recognisable  in  this  manner 
being  0*1,  001,  0T  and  01  microgram,  respectively. 
<r/.  J.C.8.,  Nov.)— H.  W. 

Hiiliidiinn     ( r<r.«i i/ Ml )-.si/ 1'< r-ijnld    compound    and    its 

application  to  the  microchemical  defection,  of 
i/"td%  silver,  rubidium,  and  en  ■sin  in.  F.  Kinicli. 
Monatsh.  ('hem.,  L920,  *t,  •243—252.  (See  pre- 
ceding abstract.) 

t'oNTHAitv  to  previous  observations  (Emich, 
Monatsh.  Cbem.,  1918,  39,  775),  it  is  now  found 
that  the  place  of  rubidium  cannot  he  taken  by 
potassium  in  this  compound,  and  the  value  of  the 
method  for  the  detection  of  caesium  and  rubidium 
is  therebv  greatlv  enhanced.     (Cf.  .I.C.S.,  Nov.) 

— H.  W. 

Aluminium,   with   .sodium   pinnule;    Ignition   of  (I 

mixture  i,f by  menus  of  water.      O.  Olimann. 

Ber  .  [990,  53,  1427—1129. 

A  mixtike  of  finely-divided  aluminium  with  sodium 
peroxide,  preferably  in  the  proportion  of  \'.l".i.  is 
readily  ignited  with  feeble  explosion  by  the  addi- 
tion of  a  few  drops  of  water. — H.  W. 

Antimony  sulphide:  Golden  .       F.   Kirchhof. 

/.  anorg.  Cbem.,  192",  112,  67    80. 

The  ordinary  golden  antimony  Bulphide  i    deai  I  ibed 

in   the   literature   as  consisting  of  a    mixture   oi 

antimony    p'litasulphitle    and    trisulphide    with    a 

varying     a ant    of    sulphur,     according    to     the 

method  of  preparation.  It  is  shown  that,  in  its 
purest  term,  golden  antimony  sulphide  contains 
about  b  of  free  (extractable)  sulphur,  and  that 
the  residue  has  the  composition  Sb,8t.  This  is 
shown  to  be  a  chemical  individual.  It  is  also 
formed  when  zinc  thioantimonate  is  decomposed 
with  dilute  acids:  Zn^Sb^S,  +  6HCl  =  Sb1S4-f3ZnCI. 
+  H,SI  +  2HIS.  The  orange-red  compound  thus 
obtained  contains  no  free  sulphur.  It  is  concluded 
that   antimony  pentasulphide  does  not  exist.     The 


principal  constituent  ol  golden  antimony  sulphide 
is  the  tetraaulphide  Sii.s,.  with  a  variable  quan- 
tity, from  (i  (o  ">n  .  c.i  the  trisulphide,  Sb.S,,  and 
a  variable  amount  oi  free  sulphur.  sh  S,  is  to  be 
regarded  as  antimony  thioantimonate,  i.e., 
ShiNhS,).     c(7.  J.O.8.,  Nov.1     K.  II.  It. 


Salts  <■/ 
1920,  112, 


H. 


Stannic  and  plumbic  acids; 

Zocher.     '/..  anorg.  Chcni..   192(1,   112,  1—66. 

Sodium  stannate,  prepared  by  dissolving  freshly- 
prepared    stannic     hydroxide    in    hot,    cone  cut  rated 

sodium  hydroxide,  forms  a  crystalline  precipitate, 
\.i  sniiilli,,   almost    insoluble   m   0 — 7  N  caustio 

MOti  KUUtion,     A  higher  hydrate.  Na  Slid  l|  I ), .  11 .( ). 

was  also  obtained  by  precipitation  from  an  aqueous 

sodium  hydroxide  solution  with  alcohol.  Three 
hydrates    Of     potassium     stannate     were     isolated  I 

K.SnfOH)  .  s;Sn(OH)„HlO, and K,8n(OH)„2H,0. 
The  alkah  stannates  are  unstable  and  readily  decom- 
posed by  carbonic  acid,  Sodium  plumbate  was  pre- 
pared by  dissolving  freshly-precipitated  lead  per- 
oxide, in  small  (plant  ities'at  a  time,  in  sluing  boil- 
ing sodium  hydroxide  solution.  It  forms  a  white, 
crystalline     precipitate,     probably     Na.-l'btOH), ; 


analyses    always    show    a 

PbO,:Na,0=l:ri4,  but 
presence  of  carbonate  o 

The  properties  of  stannic 


slight   excess   of   sodium, 
this    may    he    due    to    the 

to  adsorption  of  NaOH. 

and  plumbic  ac  id  are  dis- 


iissccl    at    great    length    from    the    colloidal    stand- 
point.    {Cf.  .I.C.S.,  Nov.)— E.  H.  R. 

Air;  Separation  of into  oxygen  and  nitrogen. 

F.  E.  Norton.     Chcm.  and  Met.  Eng.,  1920,  23, 

511—518. 
Any  considerable  extension  of  the  use  of  oxygen 
for  industrial  purposes  is  prevented  by  the  high 
cost  of  separating  the  gas,  and  this  is  ascribed  to 
the  neglect  of  sound  thermodynamics!  principles  in 
the  processes  employed  up  to  the  present.  The 
chief  defects  are  the  expansion  of  the  compressed 
air  at  a  very  low  temperature,  which  results  in 
the  loss  of  all  the  wink  of  the  primary  compression, 
and    the    introduction    of    external    heat    into    the 

fractionating  still.      To  obtain  favourable  results 

the  heat  of  the  high-pressure  gas  should  he  trans- 
ferred to  the  return  current  of  high-pressure  gas, 
:*r\il  all  heat  leakage  absorbed  into  high-pressure  gas 
at  as  high  a  temperature  as  possible.  All  heat 
carried  out  of  the  system  should  he  carried  by  the 
smallest  stream  of  low-pressure  gas  and  at  the 
highest  temperature  possible.  Temperature  dif- 
ferences between  streams  of  gas  should  be  as  small 
as  possible,  especially  at  the  cold  end  of  the 
apparatus.  The  latent  heat  of  condensation  of 
entering  lluids  should  be  exchanged  as  completely 
as  possible  for  the  latent  heat  of  evaporation  of 
escaping  fluids,  and  the  production  of  liquid  air 
by  the  (doling  effect  of  nozzles  or  expansion  engines 

Bhould     be     avoided.       Compression     should     be 

effected  at  the  temperature  Of  separation,  and  all 
heat  rejected  to  the  high-pressure  return  Circuit 
with  subsequent  high-pressure  expansion.  (Cf. 
Cottrell.   J.,    1919.    124  T.)— W.   H.   ('. 

Carbonic  acid  and  its  salts.  Kolthoff.  See  XXIII. 
Phosphoric  at  id  and  its  sails.  Kolthoff.  See  XXIII. 
Ammonia.    Hahn  and  Kootz.    See  XXIII. 


Patents. 
Process    of    making 


British 

(ieneral 


Nitric     aeid ; 

Thomson-Houston     Co.,   Ltd.       From 

Electric  Co.  E.P.  150,836,  17.6.19. 
Oxides  of  nitrogen  from  the  catalytic  oxidation  of 
ammonia  are  absorbed  in  nitric  acid  at  -40°  C.  in 
a  lower  or  absorption  vessel  fitted  with  a  revolving 
shaft  and  discs.  This  absorber  is  cooled  by  the 
evaporation  of  liquid  ammonia  under  reduced  pres- 
sure,   the    ammonia    gas    being    returned    to    the 
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oxidation  apparatus.  The  nitric  acid  saturated  \ 
with  oxides  of  nitrogen  passes  on  through  a  heat 
interchanger  to  the  anode  chamber  of  an  electro- 
lytic cell  to  oxidise  the  nitrogen  oxides  to  nitric 
acid,  and  the  hydrogen  liberated  at  the  cathode 
(which  is  immersed  in  dilute  sulphuric  acid)  and 
the  residual  nitrogen  from  the  absorber  are  utilised  ; 
in  the  production  of  ammonia. — C.  I. 

Alkali  sulphates  <n;</  sulphuric  acid;  Manufacture 

of  from  [alkali]  bisulphates.       Farbenfabr. 

vorm.  F.  Bayer  und  Co.  G.P.  297,931,  24.3.16. 
An  alkali  bisulphate  is  heated  in  a  revolving  tube 
furnace,  yielding  a  light,  porous  sulphate. 

— L.  AC. 

Hydrocyanic    acid;    Method    of    producing    -. 

G  H.  Buchanan,  Assr.  to  American  Cyanamid 
Co.  U.S. P.  1,352,655,  14.9.20.  Appl.,  12.11.19. 
Crude  cyanide  containing  substantial  quantities 
of  lime  and  calcium  and  sodium  chlorides  is  dis- 
solved in  a  refrigerated  dilute  solution  of  a  mineral 
acid,  more  acid  being  present  than  is  necessary  to 
react  with  all  the  impurities.  The  solution  is  then 
passed  in  counter-current  against  a  source  of  heat 
whereby  the  hydrocyanic  acid  is  distilled. — A.  R.  P. 

Mercuric  oxide;  Manufacture  of  by  decom- 
position of  mercurous  nitrate.  G.  Brusa,  and 
V.  Borelli  &  Co.     E.P.  150,917,  30.10.19. 

Two  connected  revolving  drums  are  used,  one 
heated  and  the  other  cooled.  In  the  former  mer- 
curous nitrate  is  decomposed,  and  in  the  latter 
mercury  is  acted  upon  by  oxygen  mixed  with 
nitrogen  peroxide  from  the  first  drum.  The  con- 
tents of  the  second  drum  are  then  used  as  the 
charge  for  the  first  drum,  which  yields  in  turn  the 
desired  mercuric  oxide. — C.  I. 

Silicate  of  soda  and  the  like;  Method  of  producing 

.    W.  H.  Stanton.    U.S. P.  1,352,700,  14.9.20. 

Appl.,  26.1.17. 

In  the  manufacture  of  sodium  silicate  a  furnace 
with  two  hearths  is  used,  which  are  heated  suc- 
cessively by  gases  of  combustion.  When  the  treat- 
ment of  the  charge  on  the  hotter  hearth  is  eoin- 
plete,  a  new  charge  is  introduced  and  the  direction 
of  the  heating  gases  reversed. — C.  I. 

Alkaline  melts;  [Electrolytic]  manufacture  of 
reducing  — — .  E.  Bergve,  Assr.  to  Norsk 
Hvdro-Elektrisk  Kvaelstofaktieselskab.  U.S. P. 
1,354,451,  28.9.20.     Appl.,  10.3.19. 

An  alkaline  melt  containing  dissolved  alkali  metal 
for  chemical  reductions  and  syntheses  is  produced 
by  electrolysing  a  melt  containing  an  alkali  hydr- 
oxide, with  an  anode  current  density  of  20—50 
amps,  per  sq.  cm.,  and  a  cathode  current  density 
of  less  than  1  amp.  per  sq.  cm. — J.  S.  G.  T. 

Alumina  and  silica;  Treating  material  [e.g.,  clay] 

containing   .      H.    Fleissner.      G.P.   322,844, 

9.5.19.     Conv.,  14.4.16. 

A  mixture  of  the  material  (containing  1  niol.  of 
alumina)  and  calcium  sulphate  (2  mols.)  is  heated 
to  a  temperature  not  high  enough  to  liberate  sul- 
phur dioxide,  i.e.,  a  dull  red-heat,  with  the  pro- 
duction of  calcium  metasilicate  (2  mols.)  and  basic- 
aluminium  sulphate  (1  mol.).  The  product  is 
leached  with  dilute  sulphuric  acid  to  dissolve  the 
aluminium  sulphate. — L.   A.   C. 

• 
Hydrogen  sulphide;  Separation  of  — —  from  gases. 
A.  Krieger.    G.P.  322,938,  10.12.18. 

The  gases  are  washed  with  ammoniacal  liquor,  fresh 
water,  or  a  dilute  solution  of  ammonia,  at  30° — 
45°  C.  Above  45°  C.  little  hydrogen  sulphide  is 
absorbed,  whilst  below  30°  C.  the  absorption  of 
carbon  dioxide  increases.— J.  H.  L. 


Ammonium  chloride;  Process  for  the  direct  produc- 
tion of from  ammonium  carbonate.    Wagen- 

mann,  Seybel,  und  Co.,  A.-G.  G.  P.  323,038, 
20.11.17.  Conv.,  10.11.17. 
Dry  or  nearly  dry  hydrogen  chloride  is  led  over  dry 
neutral  and  /or  acid  ammonium  carbonate,  or  into 
solutions  containing  the  same  in  suspension,  with 
or  without  ammonium  chloride  in  addition.  The 
mother  liquor,  after  separation  of  the  solid  pro- 
duct, is  treated  with  ammonia  and  the  carbon  di- 
oxide liberated  by  the  action  of  hydrochloric  acid 
on  a  previous  quantity  of  the  material  to  produce 
a  fresh  suspension  of  ammonium  carbonate. 

— L.  A.  C. 

Liquid    oxygen;    Apparatus   for   producing    . 

C.  F.  and  O.  J.  Crommett,  Assrs.  to  G.  L.  Cabot. 
U.S. P.  1,354,380,  28.9.20.  Appl.,  7.1.14.  Re- 
newed 1.7.16. 
Air  is  forced  under  high  pressure  through  a  coil 
surrounded  by  a  cooler  containing  nitrogenous  gas 
at  a  temperature  below  freezing  point  and  through 
a  separator.  A  portion  of  the  cooler  extends 
through  the  separator,  wherein  water  is  frozen  out 
of  the  air. — L.  A.  C. 

Hydrogen  for  catalytic  reactions;   Increasing   the 

activity  of  .     Berlin-Anhaltische  Maschinen- 

bau  A.-G.    G.P.  301,364,  18.3.16. 

Inert  hydrogen  is  activated  by  the  addition  of  a 
small  percentage  of  air,  oxygen,  or  other  material 
capable  of  entering  into  reaction  during  its  subse- 
quent passage  over  a  catalyst;  e.g.,  water-gas  or 
hydrogen  prepared  by  the  action  of  steam  on  iron 
is  rendered  suitable  for  the  manufacture  of  tetra- 
hydronaphthalene  from  naphthalene  at  180° — 
190°  C.  and  10  atm.  pressure  by  addition  of  2% 
of  air  or  oxygen  and  passage  over  hot,  finely- 
divided  nickel. — L.  A.  C. 

Zinc  chloride;  Manufacture  of .    C.  F.  Burgess 

Laboratories,   Assees.   of  O.   W.   Storey.       E.P. 
133,319,  2.10.19.     Conv.,  26.9.18. 

See  U.S.P.  1,314,715  of  1919;  J.,  1919,  818  a. 

Cyanides;  Production  of .    C.  T.  Thorssell  and 

H.  L.  R.  Lunden.     E.P.  151,098,  20.6.19. 

See  U.S.P.  1,342,834  of  1920;  J.,  1920,  544  a. 
Molybdenum  compounds.    E.P.  131,898.    See  X. 


VIII.-GLASS;    CERAMICS. 

Sedimentation  [of  kaolin].  P.  Rona  and  P.  Gyorgy. 
Biochem.  Zeits.,  1920,  105,  133—140. 

The  authors  find  that  nearly  all  of  a  number  of 
non-electrolytes  examined  increase  the  velocity  of 
sedimentation  of  kaolin;  only  in  the  case  of  com- 
pounds virtually  insoluble  in  water  could  no  effect 
be  detected.  The  magnitudes  of  the  accelerations 
produced  by  homologous  compounds  increase  with 
the  length  of  the  chain.     (Gf.  J.C.S.,  Nov.) 

— T.  H.  P. 

Lead  problem  in  the  ceramic  industry.     L.  Petrik. 
Sprechsaal,  1920,  S3,  405—406. 

Glazes  with  a  lead  solubility  (Petrik,  J.,  1914,  80) 
of  less  than  1%  may  be  obtained  by  preparing  a 
lead  frit  containing  a  minimum  of  alkali  and  no 
boric  acid  and  a  leadless  frit  containing  the  re- 
quisite quantities  of  alkali  and  boric  acid  and  mix- 
ing these  frits  for  use.  A  series  of  recipes  is  given, 
including  leadless  frits  in  which  pandermite  (cal- 
cium borate)  is  used.  The  solubility  of  lead  glazes 
containing  about  15%  of  tin  oxide  is  exceptionally 
low,  but  they  must  be  completely  fused  and  not 
merely  fritted.  It  is  suggested  that  standard  frits 
could  be  prepared   more  cheaply  on  a  large  scale 


vol.  XXXIX,  So.  II J    Cu  IX.- BUILD INQ  MATERIALS.     Cl.  X.— METALS,  METALLURGY,  &o. 


723  a 


.it  lead  works  than  by  the  potters  them 
Landless  frits  might  also  be  made  >>n  a  large  soale, 
and  by  the  nee  ol  mixtures  of  sucb  frits,  together 
muIi  felspar,  qaarta,  kaolin,  pandermite,  etc. 
glases  containing  less  than  I  ol  soluble  lead  could 
be  prepared  to  meet  any  required  conditions. 

—A     li    S 

Silica  bricks  for  coke-ovens.    Ensenauer.    Set    ll  i. 

Pa  I  KNTS. 

melting   furnaces.      I.,    le    B.    Mount,      Ivl'. 
161,184,  38  M  19. 

liu  outlets  i")'  feeding  molten  glass  to  the  glass- 
ware machines  are  located  at  the  <'iul  of  the  tank 
adjacent  t.>  tin'  recuperator,  and  'im-i^t  of  holes 
formed  through  a  raised  portion  of  the  bottom  of 
the  tank  near  it-.  Bides  or  end.  Die  outflowing 
glass  is  sufficiently  fluid  without  providing  any 
me. iii>  for  beating  the  ghiss  as  it  flows  out.  The 
is  ol  combustion  flow  i»  and  fro  through  the 
horizontal  tubes  "i  the  recuperator,  and  are  then 
led  bj  passages  above  the  crown  of  the  furnace  to 
tin'  chimney,  Air  passes  along  a  flue  below  the 
tank,  flows  upwards  around  the  tubes  of  the  re- 
ooperator,  and  is  then  led  through  passages  on  the 
furnace  crown  placed  below  the  waste  gas  passages 
and  admitted  to  the  furnace  by  ports  in  the 
neighbourhood  of  the  incoming  fuel. — H.  S.  H. 

Coating  glat       I.    1'.  150,698.    See  IIu. 


IX.-BUILDING  MATERIALS. 
Patents. 

Concrvti  .•  Preparing  pumice-stone  for  use  in  . 

E.  0.  Bayer.     U.S.P.  1,364,233,  28.9.20.    Appl., 
15.11.19. 

l'i  mii  -     rendered     suitable     for     making 

light  concrete  by  crushing  and  heating  to  a  tem- 
perature ranging  from  1000°  C.  to  the  melting 
point.  The  fragments  contract  and  become  glass- 
bard,    and    the    (inter    pores    are    completely    i  losed 

ipeiliri.il    melting,    while   each   separate 
-till  remains  porous  inside. — H.  S.  H. 

I  ':  Waterproofing .    B.  von  Leski.    G.P. 

383,081,  28.11.13. 

Ammomi  m  reainate  is  added  to  cement  to  make  it 
more  impervious  to  water  after  setting. — L.  A.  C. 


X.-METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Cast   iron:  Influence  of  nickel  and  cobalt  on   the 

ical   and   chemical    properties   of  .     O. 

Bauer  and  E.  Piwowarsky.    Stahl  u.  Eisen,  1920, 
40,  1300—1302. 

Av  addition  of  up  to  Id  of  nickel  to  cast  iron 
eives  favourable  results.     The  resistance  to  bending 

is  increased  by  about  30  .  the  crushing  strength 
increases  by  SO  .  the  tensile  strength  by  35  .  and 
the  hardness  by  18  The  rate  of  solution  in  acid 
is  lowered,  although  not  to  the  extent  expected 

itaJytic  influence  ol  the  graphite  being  appar- 
ently too  strong.  Nothing  is  gained  by  addition  of 
over  l'i      nt  nickel,  as  the  influence  of  nickel  on 

eparation  ol  graphite  outweighs  the  refining 
effect  on  the  ferrite  grains.  The  si  nurture  of  nickel 
iron  is  very  similar  to  thai  <>i  ordinary  gr.-\   nun. 

1  irons     with     a     nickel     content     of     12         are 

recommended  lor  machine  parts  and  toothed 
wheels.  With  additions  of  cobalt  up  to  2  the 
resistance  to  bending,  crushing  strength,  and 
tensile     strength     decrease,     while     the     hardness 


increases  to  a  slight  extent.  Cobalt  hinders  the 
separat  ion  ol  graphite  and  la\  ours  the  formation  "1 
carbide.  The  rate  ol  solution  in  acid  IB  also 
lowered  continuously  as  the  cobalt  increases. 

.1.  W.   I). 

Pin;  Electrolytic  refining  "j  —  .       E.   V.   Kern! 

Trans.   Amer,   Blectrochem.  86c.,  L920,  88,   187 

206.     [  Advance  copy.] 
i:\iiiii.mkms  were  made  with  the  following  elei  tro 
lytes,   each   containing  6      8n :    Stannous  sodium 
chloride    containing    2~>   g.    sodium    chloride    per 

100  e.i  .  ;  st. inn. His  lluoborate  u  lth  5       oi    free  acid  ; 

stannous  naphthaleneeulphonate  w  1 1 li   in      ol   Fr< 

.ii iid  .  st  a uui i us  sulphate  with  2*6,  5,  and  7     of  I  ree 

arid.  The  last-named  solution  gave  the  best 
cathode  deposit   when   no  addition  agent    was  added, 

but  111  no  i  .!..■  were  smooth  adherent  deposits  ob- 
tained.    When  0"]  — 0'2       of  peptone  or  gelatin   was 

added    to    the   electrolyte   adherent    s oth   deposits 

Were    obtained     with    the    lluoborate    and    sulphate 

electrolytes,  especially  if  the  solutions  were  warm 
10    C  I      A.  li.  P. 

Brass;    Electro-deposition    <if from    cyanide 

solutions.  A.  L.  Ferguson  and  E.  (i.  Sturdevant. 
Trans.  Amer.  Kleet  roeh.ni.  Soe.,  IOL'0,  <S" — 122. 
[  Ad\  S  nee  copy.] 

EXPERIMENTS  on  the  effect  of  temperature,  current 
density,  and  constitution  of  the  anode  on  the 
electro-deposition  of  brass  from  cyanide  solutions 
led  to  the  following  conclusions:  The  percentage 
of  copper  in  the  deposit  is  increased  by  increasing 
the  ratio  of  copper  to  zinc  in  the  solution 
(a  Cu:Zn  ratio  of  4/2  gives  a  deposit  containing 
65%  Cu),  by  mi  leasing  the  temperature,  and  by 
the  addition  of  slightly  acid  substances  or  of  weak 
acids  to  the  electrolyte,  whereas  it  is  decreased  by 
an  increase  of  current  density  or  by  the  addition 
of  slightly  alkaline  substances  to  the  electrolyte. 
Neutral  substances  have  no  influence  on  the  electro- 
lysis, but  excess  of  free  cyanide  decreases  the 
cathode  efficiency  without  increasing  the  anode 
efficiency.  The  most  satisfactory  deposits  of  brass 
aro  obtained  by  using  a  solution  containing  35  g. 
of  metals  per  I.  in  the  above  ratio  and  a  small 
quantity  of  ammonia,  which  ensures  a  bright 
yellow  deposit,  together  with  a  current  density  not 
greater  than  0'3  amp.  per  sq.  dm.  Brasses  con- 
taining 023 — 85  Cu  dissolve  as  such  anodically, 
the  efficiency  of  corrosion  being  about  equal  to  that 
of  copper.  Electrolytically  deposited  brasses  con- 
taining 370 — ^2  Cu  have,  in  a  plating  solution, 
approximately  the  same  potential,  which  is  nearer 
to  that  of  copper  than  to  that  of  zinc. — A.  R.  P. 

Lead-bismuth  ;  The  binary  system .   W.  Herold. 

Z.  anorg.  Chem.,  1920,  112,  131—151. 

The  electrical  conductivity  at  0°  and  123°  C  the 
hardness,  and  the  microscopic  structure  of  lead- 
bismuth  alloys  were  studied  with  the  object  of 
determining  the  limits  of  the  etitectic  range.  The 
conductivity  experiments  indicated  for  the  limit  of 
solubility  of  bismuth  in  lead,  17"5-  1>'5  Bi,  and 
for  the  solubility  of  lead  in  bismuth.  111  PI).  The 
hai'ilness-eoinposition  curve  also  had  a  maximum  at 
about  17:5 — 185  Bi,  but  the  interpretation  of  the 
hardness  results  was  uncertain  owing  to  the 
influence  on  the  hardness  of  previous  treatment. 
The  curve  had  a  wave-form  between  18*5  and 
ion  Bi.  with  an  inflexion  eloso  to  the  eutectic 
point,  indicating  that  the  hardness  of  the  eutectic 
alloys  is  not  derived  additively  from  that  of  the 
two  series  of  mixed  crystals.  The  microscopical 
examination  showed  thai  equilibrium  is  attained 
in  these  alloys  only  alter  prolonged  annealing.  The 
true  eutectic  limits  appeal  to  lie  at  about  40  Bi 
on  the  lead  side  and  02  to  0'5%  Pb  on  the  bismuth 

side— E.  H.  R. 

o 
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Binary  systems  [alloys'];  Relation  between  chemical 

resistance  and  constitution  of .     K.  Wagen- 

mann.  Metall  u.  Erz,  1920,  17,  377—381,  402— 
408. 
From  consideration  of  the  available  experimental 
data  on  the  resistance  of  binary  alloys  to  solvents, 
with  or  without  the  presence  of  atmospheric 
oxygen,  it  is  concluded  that  if  chemical  compounds 
are  possible  between  the  constituents  of  the  alloys 
a  maximum  resistance  to  solution  is  often  found  at 
concentrations  corresponding  to  these  compounds. 
In  alloys,  the  constituents  of  which  form  mixed 
crystals,  a  maximum  occurs  at  the  saturation  con- 
centration of  these  solid  solutions,  or  at  least  an 
increased  resistance  to  attack  occurs  within  the 
range  of  concentration  corresponding  to  a  solid 
solution  of  the  pure  components.  Resistance 
to  chemical  action  is  influenced  by  grain 
size  of  the  alloy.  A  minimum  in  the 
resistance  to  attack  is  obtained  with  a  hetero- 
geneous structure,  specially  with  an  eutectic,  in 
the  lamellar  structure  of  which  electrolytic  action 
probably  takes  place.  In  an  appendix  particulars 
are  given  of  the  methods  and  apparatus  used  in 
the  experiments. — T.  H.  Bu. 

Electrical  conductivity  in  metals  and  alloys  at  high 

temperature;     Measurement     of    .       J.     L. 

Haughton.     Faraday  Soc,  June,  1920.    [Advance 

proof.] 
An  apparatus  for  the  measurement  of  electrical 
conductivity  at  high  temperatures,  up  to  1000°  C, 
was  designed  primarily  to  determine  the  conduc- 
tivity of  a  series  of  alloys  at  varying  temperatures, 
with  a  view  to  obtaining  some  information  on  their 
constitution.  The  principle  on  which  the  apparatus 
works  is  the  measurement  of  the  voltage  drop  along 
a  fixed  length  of  the  specimen,  through  which  a 
constant  current  is  passing.  This  voltage  drop  is 
proportional  to  the  resistance  between  the  points 
of  contact  so  long  as  the  current  is  kept  constant. 
To  ensure  this,  the  same  current  is  passed  through 
a  constantan  strip,  the  resistance  of  which  can  be 
arranged  to  be  of  the  same  order  as  that  of  the 
specimen,  and  is  accurately  known,  and  the  voltage 
drop  along  this  resistance  is  measured  with  the 
same  instrument  and  almost  at  the  same  time  as 
that  along  the  specimen.  In  this  way,  not  only  is 
the  constancy  of  current  checked  (this  being 
adjusted  by  means  of  a  rheostat  when  necessary), 
but  also  the  instrument  which  is  reading  the  voltage 
drop  is  calibrated  directly  in  some  multiple  of 
ohms. — B.  N. 

Valuation  of  fuels.    Schwier.    See  IIa. 
Aluminium  and  sodium  peroxide.  Ohmann.  See  VII. 

Patents. 
Electrical  [steel  hardening]  furnaces.    L.  W.  Wild 

and  E.  P.  Barfield.  E.P.  150,793,  4.6.19. 
In  furnaces  employed  for  hardening  steel  by  means 
of  a  bath  of  molten  salt  contained  in  a  silica 
crucible  or  the  like  (E.P.  112,731;  J.,  1918,  154a), 
the  silica  crucible  is  replaced  by  a  silica  furnace 
lining  within  which  is  a  loosely  fitting  metal  (e.g., 
iron)  pot  for  the  reception  of  the  molten  salt  having 
a  coefficient  of  expansion  approximating  to  that  of 
the  salt.— J.  S.  G.  T. 
Iron  silicide;  Process  for  producing  articles  of . 

N.   Petinot.     U.S. P.   1,346,333,   13.7.20.     Appl., 

18.8.19. 
Articles  of  iron  silicide,  resistant  to  corrosion,  are 
made  by  casting  the  alloy  in  graphite  moulds. 

— B.  N. 

Alloy  of  iron,  chromium,  and  titanium,  and 
[electrical]  process  for  the  production  thereof. 
Method  for  making  chrome-steel.  H.  C.  Sicard, 
Assr.  to  United  States  Ferro-Alloys  Corp. 
U.S.P.  (a)  1,346,343  and  (b)  1,346,344,  13.7.20. 
Appl.,  18.8.19. 

(a)  Chromium  ore,  rutile,  and  scrap  iron  are  mixed 


with  carbon  sufficient  to  reduce  the  chromium  and 
titanium  oxides,  and  also  to  form  by  combination 
with  the  chromium,  titanium,  and  iron  a  complex 
carbide  in  the  finished  alloy.  The  mixture  is  then 
smelted  in  an  electric  furnace,  (b)  Chromium  steel 
is  made  by  adding  to  molten  steel  an  alloy  of  iron, 
chromium,  titanium,  and  carbon. — B.  N. 

Steel;  Manufacture  of  .     G.   B.   Waterhouse. 

U.S.P.  1,352,710,  14.9.20.     Appl.,  31.7.19. 

The  physical  structure  of  steels  with  a  maximum 
content  of  0'25%  C  is  improved  and  the  distribu- 
tion of  sulphur  rendered  more  uniform  by  treating 
the  molten  steel  with  such  a  quantity  of  silicon  that 
the  silicon  content  of  the  resulting  metal  is  not 
materially  increased. — A.  R.  P. 

Electrolytic  soft   iron;  Production  of  .        M. 

Schlatter.    G.P.  308,543,  7.2.18. 

Ferric  salts  formed  during  electrolysis  are  reduced 
to  ferrous  salts  by  the  addition  of  hydroxylamine, 
hydrazine,  compounds  of  the  same,  or  carbon-free 
electrolytic  iron.  Iron  with  a  Brinell  hardness  of 
50—60  is  thus  obtained.— L.  A.  C. 

Ingot  iron  and  steel  and  other  metals;  Removing 
oxygen,    sulphur,    and   phosphorus   from   molten 

.     Deutsch-Luxemburgische  Bergwerks-  und 

Hiitten-A.-G.,    and   S.    Hilpert.     G.P.    322,988, 
22.9.16. 

Aluminium  carbide  is  added  to  the  molten  metal, 
and,  if  necessary,  owing  to  the  absence  of  slag, 
e.g.,  in  ingot  moulds,  other  carbides,  such  as 
calcium  carbide,  are  also  added  so  that  a  fusible 
is  produced — L.  A.  C. 


Molybdenum  compounds;  Extraction  of  from 

yellow  lead  ores  [wulfenite].  Deutsche  Molybdaen- 
Werke,  G.m.b.H.  E.P.  131,898,  27.8.19.  Conv., 
2.10.16.     Addn.  to  131,897. 

Finely  powdered  wulfenite  is  digested  hot  or  cold 
with  a  solution  of  ammonium  or  alkali  sulphide  or 
fused  with  alkali  sulphide  or  with  alkali  sulphate 
and  carbon,  the  amount  of  the  sulphur  compound 
used  in  any  case  being  less  than  that  required  to 
transform  the  molybdenum  into  alkali  sulpho- 
molybdate,  so  that  any  of  the  latter  compound 
first  produced  is  changed  into  molybdate  by  the 
excess  of  ore  present. — A.  R.  P. 

Electrodes  for  electric  welding.     A.  Le  Chatelier. 
E.P.  147,270,  14.4.19. 

A  coating  for  electrodes  for  electric  welding  con- 
sists of  a  mixture  of  substances,  preferably  anhy- 
drous and  only  containing  a  small  proportion  of 
oxides  decomposable  by  heat,  refractory  enough  to 
prevent  too  rapid  fusion  of  the  coating  and  giving 
a  fusible  and  acid  slag.  It  contains  from  33  to  67% 
of  silica  (or  equivalent  quantities  of  native  silica 
or  silicates),  23  to  62%  of  iron  oxide  (or  equivalent 
quantities  of  suitably  ground  and  dried  iron  ores), 
5  to  22%  of  lime  as  carbonate  (or  equivalent 
amounts  of  carbonates  of  other  alkaline  earths,  in- 
cluding magnesia  and  alumina)  in  a  finely  powdered 
state  with  addition  of  carbon.  A  small  quantity  of 
another  metallic  oxide,  such  as  manganese  or  nickel 
oxide,  may  be  added  to  the  iron  oxide.  The  mix- 
ture is  made  into  a  paste  by  means  of  a  binding 
material  such  as  a  solution  of  dextrin  or  alkali 
silicates,  or  by  a  binding  medium  dissolved  in  a 
liquid  which  does  not  contain  water. — B.  N. 

Electrodes  for  use  in  electric  welding.    A.  C.  Hvde. 
E.P.  148,645,  1.5.19. 

An  electrode,  for  the  electric  welding  of  iron  or 
steel,  is  composed  of  iron  or  steel,  and  a  deoxidising 
material,  such  as  silicon  or  aluminium,  which  has 
been  introduced  into  the  iron  or  steel  before  it  is 
formed  into  an  electrode. — B.  N. 
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Wetdino-rod.    R.  F.  Russell.  A--r.  to  Air  Reduc- 
tion Co.   P.8.P.  1,889,634,  U.9.90.  Appl.,  94.6.19. 

A   BABMABTH   metal  is   incorporated   in  a  welding- 

r«d  composed  mainly  of  iron,  to  prevent  the  Forma- 

i  deleterious  oxides  and  nitrides  when  the  rod 

M  melted  to  form  a  weld. — J.  S.  G.  T. 

ng    stetl;    Electrically    .     J.    W.     Plant. 

r.  1,854,3  ».    Appl.,  99.4.19. 

An  art  is  struck  between  the  part  to  lie  welded  and 
an  electrode  of  corresponding  material,  within  a 
welding  chamber,  in  which  a  non-oxidising  atmo- 
sphere i-  maintained. — J.  8.  G.  T. 

Alloy    for    eltctric    welding.      E.    J.    Kingsbury, 

D.8.P.  1,&50,317,  24.8.20.    Appl.,  20.11.19. 
As    electric    welding    alloy    contains    iron,    carbon, 
manganese 

Jacombs 


and  vanadium. — B.   N. 

J.   H.  B. 


EUctro-depotition  of  metals 

i:  i'.  147,838,  98, 12.19. 
The  apparatus  comprises  a  revolving  drum,  and  an 
anode  formed  in  two  parts,  each  of  which  is  sup- 
ported on  a  carrier  of  wood,  or  like  non-condurting 
member,  inserted  into  tho  drum  through  openings 
in  each  end.  A  distributor  is  fitted  on  the  drum  for 
Supplying  current  to  the  cathode.  The  electro- 
plated articles  are  removed  from  the  drum  through 
openings  in  the  ends. — B.  N. 

Copper  plates  for  process  printing;  [Electrolytic] 

manufacture  of .     S.  0.  Cowper-Coles.     E.P. 

151.027,  5.3.19. 

Copper  is  electrolytically  deposited  upon  cathode 
platan  suspended  by  connecting  rods  attached  to 
eccentri" -.  so  that  an  oscillating  or  reciprocating 
motion  ia  imparted  to  the  plates.  A  vertical  paddle 
at  one  or  both  ends  of  the  depositing  vat  causes  the 
electrolyte  to  pass  with  a  velocity  of  500  to  GOO  ft. 
per  nun.  nvrr  the  surface  of  the  cathode  plates,  the 
circulating  electrolyte  being  also  passed  continu- 
ously through  an  external  filter. — J.  S.  G.  T. 

Zinc;    Recovery   of  by   electrolysis.     R.    H. 

Stevens,  A--r.  to  Elcctrolvtic  Zinc  Co.  of  Aus- 
tralasia Proprietary,  Ltd".  U.S. P.  1,347,189, 
20.7.20.  Appl.,  11.11.19. 
The  cathode  is  provided  with  a  protective  coating 
above  the  normal  solution  level,  by  first  tarrying 
out  a  preliminary  electrolysis  with  the  cathode 
immersed  to  substantially  a  line  immediately  below 
the  supporting  bars,  the  cathodes  having  wooden 
strips  ti\.d  at  or  about  the  normal  solution  level 
which  prevent  the  deposition  of  zinc  under  them. 
The  strips  are  then  removed  and  the  electrolysis 
continued  in  the  ordinary  way  in  cells  with  the 
solution  at  normal  level,  whereby  the  zinc  deposited 
subsequently  can  be  stripped  along  the  line  of 
weakness  at  or  about  the  solution  level. — B.  N. 

Metals,-  Method  of  and  aoparatut  for  reduction  of 

to  powder.       J.  P.  Mellor.       E.P.  150,490, 

4.7.19. 
The  metal  is  heated  to  a  temperature  approaching 
it-  volatilisation  point  (in  the  case  of  zinc,  700° — 
S00    0.),  and  poured  in  a  thin  Btream  upon  a  flat 
jet  of  high-pressure  steam. — B.  M.  V. 

Furnace;    Rotary   electric  fur  continuously 

melting    zinc    dust.       C.    E.    Cornelius.       G.P. 
322,808,  21.10.19.    Conv.,  20.8.19. 

The  zinc  dust  is  introduced  into  the  middle  portion 
of  the  furnace. — L.  A    (' 

Electrolytic  pickling  process.  J.  Coulson,  Assr.  to 
Westinghouse  Electric  and  Manufacturing  Co. 
U.S. P.  1,347,897,  27.7.20.    Appl.,  3.11.17. 

Coppeb  objects  are  pickled  electrolytically  by  sub- 
jecting them  as  cathodes  to  the  action  of  an  elec- 


tric current,  so  as  to  dissociate  tho  surface  oxide, 
and  simultaneously  recover  any  copper  which  is 
set  free.— B    N. 

Reverberatory  furnace  [:  Method  of  charging  a 

].     H.  "I, .  Charles.     U.S. P.  1,351,835,  7.9.20. 

Appl.,  30.8. 17.     Renewed  23.1.20. 
The  oro  charge  is  dropped  through  tho  roof  on  to 
tho    hearth    so    as    to    form    mounds    at    frequent 

intervals,     it.  M.  V. 

Copper  and  other  metals;  Process  anil  apparatus 
for  reclaiming  and  refining  .  A.  11.  Part- 
ridge. U.S. P.  1,352,912,  14.9.20.  Appl.,  15.9.19. 
Matekial  from  which  copper  or  other  metals  are  to 
be  reclaimed  is  heated  to  the  melting  temperature, 
and  the  temperature  is  then  lowered  to  cause  the 
materials  to  "  sweat  "  and  trickle  down  an  inclined 
surface,  the  trickling  material  being  purified  by 
treatment  with  oxygen. — L.  A.  C 

Molten  metal;  Proeew  of  treating .    O.  Thi.l, 

Assr.  to  The  Chemical  Foundation,  Inc.  U.S. P. 
1,353,126,  14.9.20.  Appl.,  28.12.10. 
Si. An  is  removed  by  overflow  in  any  desired  quantity 
from  tho  surface  of  a  bath  of  molten  metal  by 
adding  a  corresponding  amount  of  unmelted  metal 
of  tho  same  kind  to  the  melt. — A.  R.  P. 

Zinc-lead  alloy.  H.  Falkenberg.  G.P.  322,960, 
25.4.19.  Addn.  to  300,111  (c/.  J.,  1919,  292a, 
374a,  869a). 

TnE  alloy  contains  up  to  5%  Fe,  less  than  2%  Al, 

and  about  V5%  Cu.— L.  A.  C. 

Steel;  Process  of  making  .     G.  L.  Fisk.     E.P. 

151,092,  17.6.19. 
See  U.S.P.  1,312,474  of  1919;  J.,  1919,  727a. 

Steel:  Manufacture  of  .    G.  Cinille.     U.S.P. 

1  a52,580,    14.9.20.      Appl.,    10.8.10.      Renewed 

30.1.19. 
See  F.P.  416,771  of  1909;  J.,  1910,  1458. 

Ores  of  certain  metal*;  Treatment  of .     R.  D. 

Lance.     E.P.  14,267,  13.6.14.    Conv.,  15.4.14. 
See  F.P.  476,304  of  1914;  J.,  1916,  54. 

Zinc ;  Recovery  of by  electrolysis.    Electrolytic 

Zinc  Co.  of  Australasia  Proprietary,  Ltd.  JVF. 
136,151,  26.11.19.    Conv.,  3.12.18. 

See  U.S.P.  1,347,189  of  1920;  preceding. 


Metallurgical  tilting  ]. 

fJ.S.P.     1,353,818,     28.9.20. 


A.   M. 

Appl., 


Furnace   [ 

Aubert. 

26.4.18. 
See  E.P.  115,840  of  1918;  J.,  1919,  1a. 

Electric   welding;  Methods  of  and  apparatus  for 

The  British  Thomson-Houston  Co.     From 

General  Electric  Co.     E.P.  150,756,  15.10.18. 

Furnace;  Open-hearth .    J.  O.  Griggs.    U.S.P. 

1,353,830,  28.9.20.    Appl.,  7.7.19. 

Oxidising  steel  billets.    U.S.P.  '1,350,877.    See  XI. 

XL-ELECTRO-CHEMISTRY. 

Electrical  precipitation.     Delasalle.     See  VII. 

Electrolysis  of  sodium  nitrite.     Jeffery.     See  VII. 

Refining  tin.     Kern.    See  X. 

FAertricnl     conductivity     at     high     temperatures. 
Haughton.     See  X. 

Electro-chemistry  of  tannins.    Crasser.    See  XV. 
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Patents. 

Electric  furnace.    R.  Steiger,  Assee.  of  H.  Blumer. 
E.P.  125,391,  7.4.19.     Conv.,  8.4.18. 

Electric  furnaces,  using  polyphase  current,  are 
operated  with  combined  arc  and  resistance  heating, 
and  are  provided  with  an  electrode  for  each  phase 
of  the  system  above  the  surface  of  the  bath  and 
oppositely  arranged  electrodes  jn  the  hearth.  The 
hearth  electrodes  and  one  of  the  upper  electrodes 
are  connected  with  the  same  point  in  the  supply 
system.  The  upper  electrodes  are  switched  in 
during  those  stages  of  the  working  in  which  the 
quietest  possible  behaviour  of  the  material  under 
treatment  is  required,  with  a  more  or  less  energetic 
surface  heating,  whilst  in  those  stages  of  the 
working  in  which  an  energetic  permeation  of  the 
whole  of  the  material  in  the  direction  of  its  depth 
is  necessary,  one  of  the  upper  electrodes  is  switched 
out  and  the  hearth  electrodes  are  switched  in. 

— B.  N. 


Resistance  for  electric  furnaces.  Electric  furnace. 
E.  Piquerez.  E.P.  (a)  139.448,  and  (b)  132.232, 
18.7.19.    Conv.,  (a)  26.2.19,  (b)  2.9.18. 

(a>  Electric  resistance  elements,  in  the  form  of 
rods  with  greater  cross-section  at  the  parts  where 
the  current  leads  are  attached,  are  provided  with 
a  deposit  of  metal  of  low  electrical  resistance  at 
the  enlarged  portions,  the  deposit  being  formed  or. 
the  outside  of  the  rod  or  in  a  hole  bored  in  the  rod. 
The  deposit  may  be  covered  with  a  coating  of 
enamel  of  high  melting  point,  (b)  The  heads  of  the 
resistance  elements  are  situated  in  spaces  provided 
between  the  outside  of  the  furnace  walls  and  an 
outer  casing,  through  which  spaces  air  currents 
can  flow  for  cooling  the  heads. — B.  N. 

Electric    furnaces;    Transformation    of    polyphase 

currents,  particularly  for  use  in  .     J.  Bibliv. 

E.P.  149,049,  2.5.19. 

Polyphase  currents  are  transformed  electrically  by 
supplying  three-phase  current  to  five  static  trans- 
formers having  transformer  ratios  of  0'886,  122, 
1"67,  1*22,  and  TO  respectively,  the  primary 
windings  being  so  connected  with  the  supply  mains 
and  the  secondary  windings  with  load  terminals, 
that  eight-phase  currents  having  eight  voltages 
progressively  45°  apart  are  obtained.  The  eight- 
phase  current  is  supplied  to  an  electric  furnace 
having  eight  octagonally-spaeed  electrodes.  By 
using  the  larger  number  of  electrodes  the  heat  can 
be  generated  more  effectively  and  more  uniformly 
than  hitherto. — B.  X. 


Electric  furnace.    E.  L.  Smallev.    U.S. P.  1,346.854. 
20.7.20.     Appl.,  21.10.19. 

The  furnace  is  provided  with  a  series  of  heating 
units,  supported  by  elements  which  may  be  shifted 
horizontally,  whereby  the  units  are  rendered  both 
adjustable  and  renewable. — B.  X. 

Furnace;    Electric   for    heating    ribbons    and 

bars.  Double  hot-chamber  [electric]  furnace. 
O.  A.  Colbv,  Assr.  to  Westingnouse  Electric  and 
Manufacturing  Co.  U.S. P.  (a)  1.347.895  and  (b) 
1,347.896,  27.7.20.  Appl.,  (a)  16.9.18  and  <b) 
14.12.18. 

(a)  A  heating  chamber  is  provided  with  a  roof 
forming  a  resistor,  and  a  supporting  means 
associated  with  the  resistor  to  provide  the  heating 
chamber  with  a  rectangular  cross-section,  the 
resistor  being  adapted  to  be  made  hotter  at  one 
portion  than  at  another,  (b)  The  furnace  is  pro- 
vided with  two  associated  heating  chambers,  a  pre- 
heating  chamber,  and  resistors  for  supplying  heat 
to  all  the  chambers. — B.  N. 


Furnace;     Electric    .       Method    of    oxidising 

materials  [steel  billets]  in  electric  furnaces. 
W.  S.  Mayer  and  W.  C.  Kennedy.  U.S. P.  (a) 
1,350,876  and  (b)  1.&50.S77.  24.8.20.  Appl.,  (a) 
15.12.16  and  (b)  17.3,17. 

(a)  An  electric  resistance  f urnaae  is  provided  with 
a  wall  including  a  number  of  resistance  units,  each 
comprising  a  block  of  refractory  material  and  a 
resistance  element,  (b)  Metals,  e.g.,  steel  billets, 
are  oxidised  on  the  surface  to  remove  surface  im- 
perfections by  heating  in  an  electric  furnace  to  a 
temperature  sufficient  to  form  a  scale,  a  regulated 
predetermined  amount  of  oxygen  being  supplied  to 
the  heated  material. — B,  X. 

Electric-arc  furnace.  F.  von  Schlegell.  U.S. P. 
1,352,541,   14.9.20.     Appl.,  28.1.20. 

The  electrodes  are  supported  in  contact  with  each 
other  in  such  a  manner  that  they  can  move  rela- 
tively to  one  another  under  the  influence  of  the 
magnetic  field  set  up  when  a  current  flows  through 
the  electrodes,  so  that  the  electrodes  are  in  contact 
when  no  heating  current  is  flowing,  and  an  arc  is 
struck  automaticallv  when  current  is  supplied. 

—J.  S.  G.  T. 

Electrodes;   Manufacture    of   carbon   .      C.    H. 

Thompson.    E.P.  147.247,  8.3.19. 

The  firing  or  burning  of  the  electrodes  is  effected 
in  a  muffle  or  the  like  without  the  packing  materials 
hitherto  employed,  and  the  material  is  subjected 
during  the  firing  to  the  action  of  producer  gas. 
(Reference  is  directed,  in  pursuance  of  Sect.  7.  Sub- 
sect.  4,  of  the  Patents  and  Designs  Acts,  1907  and 
1919,  to  E.P.  9835  of  1888.  18,263  and  23,830  of 
1899,  and  371  of  1900;  J.,  1889.  697;  1899,  1112; 
1900;  a55,  911.— B.  N. 

Electric    [dynamo]    brushes;    Material    for    . 

A.  E.  White.  From  Becker  Bros.  E.P.  150,765, 
29.4.19. 

Citrous  oxide,  produced  electrolytically,  either 
alone  or  mixed  with  other  oxides,  by  electrolysis  of 
sodium  chloride  solution,  using  an  anode  of  copper 
or  a  copper  alloy,  is  mixed  with  an  excess  of 
graphitic  carbon  and  reduced  in  a  closed  chamber 
in  a  reducing  atmosphere,  and  the  resulting  mix- 
ture of  graphite  and  copper  or  copper  alloy  is 
emploved  for  making  electric  dvnamo  brushes  and 
the  like.— J.  S.  G.  T. 

Xegative  plate  for  (a)  electric  batteries  or  (b)  elec- 
tric accumulators,  and  process  far  making  it.  A. 
Pouchain.  E.P.  (a)  150,810  and  (b)  150.811, 
6.6.19. 

(a)  An  amalgamated  plate  of  zinc  is  employed  as 
cathode  in  an  electrolytic  bath  containing  water 
slightly  acidified  with  sulphuric-  acid  to  which  are 
added  about  5%  of  magnesium  sulphate,  5%  of  mer- 
curic- sulphate,  and  preferably  a  small  amount  of 
ammonium  sulphate.  The  current  density  is 
adjusted  to  about  2  amperes  per  sq.  dcm.  The  plate 
is  preferably  perforated,  and  on  removal  from  the 
bath  is  dried  at  a  gentle  heat  and  wrapped  in  a 
sheet  of  greased  paper,  (b)  A  supporting  plate  of 
a  non-metallic  electrically  conducting  material, 
preferably  ribbed  and  perforated,  is  employed  as 
cathode  in  a  bath  containing  a  salt  of  magnesium, 
a  salt  of  mercury,  and  a  salt  of  zinc,  until  a  deposit 
of  zinc  about  1  mm.  thick  is  obtained.  If  desired 
the  support  may  first  be  covered  with  a  very  thin 
laver  of  copper  electrolvticallv  deposited. 

—J.  S.  G.  T. 

Electrolytic  cell.  R.  M.  Shaw.  U.S. P.  1,346,849. 
20.7.20.    Appl.,  29.7.18. 

The  apparatus  comprises  a  receptacle  forming  one 
electrode,  and  a  diaphragm  carried  by  a  removable 
member  which  is-  supported  upon  the  receptacle. 
A  second  removable  member,  also  supported  upon 


UU     I  .    ICO    II.] 


>  ,..   XII.— FATS;    OILS;     WAXRS. 


727  a 


the  receptacle,  carries  an  electrode  which  is  insu- 
lated from  the  receptacle  and  extends  within  the 
diaphragm.  Means  are  proi  ided  for  separate!} 
conducting  the  gases  from  the  receptacle      !'•    N, 

Electrolytic   apparatus.     Apparatus   for   [elrctric- 
■  limi  liquids  with  gast  -.     \\     E.  <■ 
wait.      U.8.P     (a)    1,347,088    and    (a)    1,347,089. 
20.     Appl..  in   1.9.17  and  (b)  25  3  16.     (a) 
ewed  87  9  - 

bamber  provided  with  a  gas  inlet  and  outlet 
i-  adapted  to  contain  a  liquid  and  to  confine  a  gas 
over  the  liquid.     Means  are  provided  for  causing 

i-  to  How  from  the  inlet  to  th itlet,  and  for 

taking  the  gas  from  above  tlic  liquid  and  forcing 
it  through  the  liquid,  whilst  passing  an  elei  trii  .  ur- 

through  the  liquid,  i n>  A  stationary  chamber 
i^  provided  with  gas  :i 1 1 . 1  liquid  inlets  and  outlets, 
;uh1  with  means  operated  within  the  chamber  for 
submerging  some  of  i  Vi « -  gas  in  the  liquid  Electri- 
cal means  are  n  -*■«  I  for  oausing  a  chemical  reaction 

•  d  the  liquid  .nid  the  gas, — B.  X 

olytic  apparatus.   \V.  !■'..  Qreenawalt.    I    S  I' 
1,388  K    I  19.    Appl..  7.1.19. 

etrolytio  vessel  comprises  an  electrolyser  and 
■  chamber  in  which  a  relatively  large  volume  of 
electrolyte  is  kept  under  continuous  treatment  »  itli 
:i  reducing  gas  which  i^  confined  above  the  Burface 
of  the  electrolyte.  This  chamber  is  provided  with 
inlet-  and  outlets  for  the  gas  and  electrolyte  The 
reduced  electrolyte  Mow-  from  the  chamber  to  the 
electrolyser,  oxidised  electrolyte  flowing  in  the 
direction,  and  the  rate  of  flow  and  time  of 
treatment  in  the  electrolyser  are  bo  regulated  that 
the  oxidation  and  reduction  processes  are  inain- 
1  within  predetermined  limit*.— J.  S.  G.  T. 

H.  I.  Allen  and  K.  P.  Fox, 
A--r-  to  Electron  Chemical  Co.  I  S  I' 
1,349,597,  17.8.30.    Appl..  2.4.19. 

As  electrolytic  cell  comprises  an  upper  closed  free- 
board section,  suspended  from  which,  by  a  liquid- 
tight  joint,  is  a  metallic  basket-like  eat7ioile,  pro- 
vided with  perforated  side,  bottom,  and  end  walls 
furnishing  active  faces.  A  porous  diaphragm 
<ovcr-  she  inner  fa<  OS  of  the  cathode.  A  tubular 
anode,  occupying  the  space  within  the  cathode,  is 
spaced   from   the   inner  fates  of   the  end.   bottom, 

and  side  walls,  tin?  upper  edges  of  the  uncle  being 

free  so  as  to  permit  the  electrolyte  to  flow  over 
them.  The  free-board  section  rests  on  a  tank,  with 
the  '  athode  suspended  in  it,  but  spaced  from  the 
walls,  and  means  are  provided  for  withdrawing 
i  from  the  tank  so  as  to  prevent  the  sub- 
mergence of  the  cathode,  the  parts  being  so 
arranged   that    the   level   of   the   electrolyte   in    the 

fr board   section   may   be   above   the   top  of   the 

tank  so  as  to  increase  the  hydrostatic  pressure. 

— TV  X. 

•  ■  I.., it.  i,i.  (i.  K.  Ruhoff,  Assr.  to  French 
Battery  and  Carbon  Co.  l.S.P.  1  .:C>2.<)*7.  7.S1.20. 
Appl.,  2l.ll.lv 

Tin    battery  contains  a  depolarising  mixture  con- 

ig  of  .mi  pts.  of  manganese  dioxide,   19  pts.  of 

is      material.      In      pts.      oi       anmi  miun 
chloride,  and   12  pts.  of  a  zinc  chloride  solution  of 

45°  B.  (sp.  gr.  1'45),  the  mangam lioxide  i>cing 

of  Buch  a  character  as  to  yield  no  trace  of  poisonous 

metal  when  leached  with  a  .'ill  zinc  chloride  BOlu- 
tion  saturated  with  ammonium  chloride. — J.  H.  L. 

Electric  battery;  Oil-protected  — —  and  method  of 
producing  the  Mine.  O.  E.  Huhotf,  Assr.  to 
French  Battery  and  Carbon  Co.  l".S«P. 
1,362,834,  14.9.20.    Appl.,  28.4.19. 

Is  an  electric  battery  constituted  of  carbon,  zinc, 
electrolyte,  and  depolarising  agent,  a  thin  coating 


of  oil  is  employed  to  protect  the  sine  from  chemical 
action  on  open  circuit,     -I.  8.  <■.  T. 

Electrolytic  cells.    W.  .1.  Mellersh-Jaokson,     From 
Allen    Electrolytic    Cell    Corp.      E.P.    160 

•VI  20 

3b    rj.8  IV  1,349,597  ol  1930;  preceding. 

ir   primary   .."<  and   storage 
batteries  |  ;  Tubular  ,  and  process  of  making 


such    electrodes. 
bolaget  •!  ungner. 
I3.fl.18. 


Svensxa    Accumulator 
E  P.  138,197,  23.5.19. 


Aktie- 
Conv., 


Diaphragm  /■•/  elsecrocnemical  and  electro-osmotic 
purposes.  11.  Bchwerin,  Assr.  to  Chemical 
Foundation.  Inc.  G.8.P.  1,352,763,  14.9.20. 
Appl,.  16.5.1 1. 

Sm  G.P.  371,001  oi  1913;  .1..  191 1.  127, 

See    also    pages    (a)    711.     Precipitating    particles 

in, i„  gates  (E.P.  I  18,869  an. I  r  8.P.  1,345,790);  71."".. 
Carbon  m>,i  gaseous  fuel  il'.S.I'.  1,363,086  SU  718, 
Electrochemical  treatment  of  hydrocarbons  (U.S  1'. 
1,346,  i-il  i.  Treating  mm  mil  oils  (TJ.8.P.  1,364  257) 
722.  Alkali  melts  (U.8.P.  1,354,461);  721.  Elec- 
trodes for  welding  (E.P.   I  I7.27n  and  148,845). 


XH.-FATS;  OILS;  WAXES. 

(hi   and    fni    preparations    [Turkey-red  oil   etc.]; 

I'i  h  i  in  unit  urn  ni  muni, ,niii  in  .     N.  Wchvart 

Chem.-Zoit.,    1930,    II.  71<). 

To  determine  ammonia  in  Turkey-red  oil  and  simi- 
lar products  in  which  free  acidity  has  been 
neutralised  with  ammonia,  the  sample  is  mixed  with 

water    and   an    excess    of   calcium    chloride   solution, 

a  few  pieces  of  pumice-stone  and  a  sufficient  quan- 
tity of  sodium  hydroxide  are  added,  and  the  mix- 
ture   is   distilled,    the   ammonia    being   collected    in 

standardised  acid.     The  calcium  soups  formed  do 

not  froth  during  the  distillation.  Light  mineral 
oils,    if   present,    may    pass   over    into   the   distillate, 

but    do    not    interfere    with    the    determination. 

Methods  which  depend  on  the  extraction  of  the 
ammonia  by  shaking  the  oil  with  dilute  acid  and 
Bubsequent  distillation  ol  tic  acid  extracts  with 
sodium  hydroxide  are  not  always  trustworthy,  since 
certain  sulphonated  oils  contain  the  ammonia  in 
smh  combination  that  it  is  not  extracted  even  by 
boiling  with  acidified  water.-  W.  P.  S. 

Oxidation  of  paraffin  wax.    Kelber.    See  Ha. 

Patents. 

Otis;    Process    and    apparatus    for    hydrogenating 

.      J.    S.    Withers.      From   National    Electro- 
Products,  Ltd.     E.P.  15l),S()2.  5.6.19. 

A  TUBS  enclosing  a  shorter  concentric  tube  passes 
through  tic  top  and  bottom  of  a  cylindrical  tank, 
and  extends  tor  some  distance  below  the  bottom  of 
the     tank.        Two    BOtS    of     openings    are    provided 

in    the    outer    tube,    near    the    top    and    bottom 

o!  the  tank,  the  openings  near  the  top  being 
adjustable.  A  mixture  of  oil  and  catalyst  is  fed 
into  the  tank  near  the  bottom,  and  hydrogen  is 
pumped  through  a  pipe  passing  m  at  the  lower  end 
o|  the  outer  tube  and  extending  into  the  inner 
tube.  The  temperature  is  maintained  at  200° — 
250°  C.  by  an  electru   coil  situated  just  above  the 

hydrogen  inlet,  and  the  pressure  at  about  80  lb.  per 
si|.  in.  The  stream  of  hydrogen  lores  the  oil  up- 
wards through  the.  inner  tube;  residual  hydrogen  is 
drawn  oil   ;it   the  top  of  the  tub,,  and  is  returned  to 

th..  hydrogen  inlet,  and  the  oil  flows  through  the 

upper  set  ol  openings  into  the  tank,  fresh  oil  flow- 
ing into  the  annular  Bpace  through  the  lower  set. 
The  hydrogenated  oil  passes  out  at  the  top  of  the 
tank  and  flows  around  the  inlet  tube  to  preheat 
the  fresh  oil  supply. — L.  A.  C. 
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Lanolin;  Method  of  making  .  W.  C.  Broad- 
gate,  Assr.  to  F.  W.  Harmon.  U.S. P.  1,354,376, 
28.9.20.    Appl.,  26.3.19. 

An  alkali  peroxide  is  added  to  wool  grease  which 
is  heated  to  produce  a  thin,  smooth  product,  and 
the  mixture,  after  agitation,  is  allowed  to  stand 
until  the  grease  is  bleached.  The  lanolin  is  then 
separated  by  centrifuging. — L.  A.  C. 

Oils  and  fats;  Deodorisation  of .  W.  Alexander. 

G.P.  322,347,  4.4.19. 

The  oil  or  fat  is  allowed  to  flow  downwards  through 
a  tower  packed  with  inert  material,  whilst  steam  is 
passed  upwards  through  the  tower.- — J.  H.  L. 

Fat  and  oil;  Count ercurrent  process  for  extracting 

from  raw  materials.     H.   Bollmann.     G.P. 

322,446,  30.5.18.  Addn.  to  303,846  (J.,  1920, 
459  a). 
The  material,  e.g.,  cereal  embryos,  in  containers, 
is  moved  first  downwards  and  then  upwards 
through  the  chamber,  and  the  solvent  is  led  through 
the  material  in  the  opposite  direction  to  the  latter 
during  its  upward  travel  and  in  the  same  direction 
as  the  material  during  its  downward  travel. 

—J.  H.  L. 

Mixing  gases  with  liquids  or  solids.  E.P.  129,978. 
See  I. 

Fat  from  bones.    G.P.  322,459.    See  XIXa. 


XIII.-PAINTS;  PIGMENTS;  VABNISHES ; 
RESINS. 

Colour     classification;     Practical     application     of 

Ostwald's   scheme   of  ■ .     A.   Wirth.     Chem.- 

Zeit.,  1920,  44,  737—738. 

An  apparatus  is  described  for  determining  the 
black,  white,  and  coloured  constituents  in  pig- 
ments in  accordance  with  Ostwald's  scheme  of 
classification  into  680  colours  (J.,  1919,  914  a).  As 
a  rule  the  colours  of  oil  pigments  can  be  readily 
matched,  but  the  proportion  of  white  is  generally 
less,  and  that  of  the  black  higher,  than  the  calcu- 
lated amounts.  Difficulties  are  only  experienced 
with  pigments  containing  less  than  2%  of  colour. 
By  the  use  of  the  five  colour  tones  in  Ostwald's 
diagrammatic  circle,  and  the  addition  of  suitable 
proportions  of  black  and  white,  any  of  the  other 
colour  tones  may  be  obtained  in  a  state  of  sufficient 
purity. — C.  A.  M. 

Patents. 
Potentially-reactive     [resinous']     composition    and 

process  of  making  same.    L.  H.  Baekeland,  Assr. 

to    General     Bakelite    Co.       U.S.P.     1,354,154, 

28.9.20.    Appl.,  31.10.19. 
The   composition   contains  a   phenol  resin   and   a 
methyleneamine-phenol. — L.  A.  C. 

Paint  vehicles;  Manufacture  of from  mineral 

oils.  3.  Soukup.  G.P.  321,828,  1.11.18.  Conv., 
15.5.18. 
Vaseline,  purified  and  dehydrated  by  heating  with 
slaked  lime,  is  heated  with  an  oxidising  agent  such 
as  manganese  dioxide  or  lead  peroxide,  boiled  with 
resin,  and,  after  standing,  is  diluted  and  separated 
from  any  sediment. — L.  A.  C. 

Varnish;  Manufacture  of  ■ — —  from  unsaponifiable 
coumarone  resins  without  use  of  benzol  as  sol- 
vent. W.  Schwarz.  G.P.  322,802,  14.6.18. 
Coumaiione  resin  is  purified  by  treatment  with  sul- 
phuric acid,  and  the  hot  mixture  is  treated  with 
air  or  oxygen  under  pressure.  The  resinous  pro- 
duct is  emulsified  with  water  at  70°— 100°  C.,  and 


a   solution    of   glue    and    potassium   bichromate   is 
added  to  prevent  separation  of  the  emulsion. 

— L.  A.  C. 

Coating  material.  H.  H.  Robertson  Co.,  Assees.  of 
J.  H.  Young.  E.P.  132,522,  11.9.19.  Conv., 
11.9.18. 

See  U.S.P.  1,327,933  of  1920;  J.,  1920,  227  a. 


XIV.-INDIA-fiUBBEfi;  GUTTA-PERCHA. 

Eubber;    Methods    of    preparation    of    plantation 

.       Causes  of   the   inferiority   of  plantation 

scrap  rubber.  Third  report  of  the  Ceylon  Rubber 
Research  Scheme.  Indiarubber  J.,  1920,  60, 
673—674. 
Scrap  rubbers  generally  give  low  values  for  ulti- 
mate tensile  strength  and  elongation,  the  in- 
feriority being  due  to  the  presence  of  foreign 
matter  not  removed  by  washing;  the  mineral  con- 
stituents, particularly  the  particles  of  sand,  are 
mainly  responsible.  Investigations  of  the  effect  of 
smoking  the  rubber,  of  different  methods  of  drying, 
and  of  various  modes  of  preparation  confirm  those 
of  earlier  workers. — D.  F.  T. 

Eubber;  Determination  of  true  free  sulphur  and 
the  true  coefficient  of  vulcanisation  in  vulcanised 

.     W    J.  Kelly.     J.  Ind.  Eng.  Chem.,  1920, 

12,  875—878. 
One  g.  of  the  ground  rubber  is  extracted  con- 
tinuously with  acetone  for  16  hrs.,  the  acetone 
solution  is  evaporated,  the  residue  dried  at  65°  C. 
for  30  mins.,  and  then  treated  in  a  flask  with  50  c.c 
of  95%  alcohol  saturated  previously  with  sulphur. 
The  flask  and  its  contents  are  weighed,  heated  to 
60°  C,  cooled,  and  any  loss  in  weight  adjusted  by 
the  addition  of  alcohol.  After  24  hrs.  the  solution 
is  decanted,  the  insoluble  residue  of  sulphur  washed 
with  sulphur-saturated  alcohol,  dried,  and  weighed. 
Sulphur  which  is  combined  with  resins,  proteinB, 
etc.,  and  which  is  soluble  together  with  the  free 
sulphur  in  acetone,  remains  soluble  in  the  alcohol, 
whilst  the  true  free  sulphur  is  insoluble  in  the 
latter  solvent.  The  sulphur  which  is  not  extracted 
by  acetone  is  not  wholly  combined  with  rubber,  a 
part  being  also  present  in  combination  with  resins 
and  proteins;  the  sulphur  thus  combined  should 
not  be  included  in  the  value  for  the  coefficient  of 
vulcanisation.  If  the  sample  (1  g.)  after  extraction 
with  acetone  for  16  hrs.  is  dried,  boiled  with  5% 
alcoholic  potassium  hydroxide  solution  for  8  hrs., 
and  then  extracted  with  alcohol  for  16  hrs.,  the 
alcoholic  (alkaline  and  neutral)  extracts  will  con- 
tain the  sulphur  which  is  combined  other  than  with 
rubber.  The  quantity  of  this  form  of  sulphur  is 
ascertained  by  evaporating  the  united  alcoholic  ex- 
tracts, oxidising  the  residue,  and  precipitating  the 
sulphuric  acid  as  barium  sulphate. — W.  P.  S. 

Patents. 

Vulcanised  product;  Production  of  a  soft,  elastic, 
and  ductile .  Production  of  a  ductile,  tena- 
cious, and  elastic  vulcanised  product.  Farben- 
fabr.  vorm.  F.  Bayer  und  Co.  G.P.  (a)  303,984, 
and  (b)  305,667,  20'.2.17. 

(a)  Ammonium  compounds,  aliphatic  or  aromatic 
amines,  or  their  derivatives  or  salts,  such  as  di- 
phenylamine,  diethylaniline,  formanilide,  dimethyl- 
aniline,  dimethyltoluidine,  to  the  extent  of  5%  or 
more,  and /or  (b)  aniline  sulphate,  which  in  small 
quantities  acts  as  an  accelerator,  are  added  to  the 
materials  during  vulcanisation. — L.  A.  C. 

Vulcanised  india-rubber  goods  embodying  a  founda- 
tion fabric;  Treatment  of  .     W.  E.  Muntz. 

U.S.P.  1,354,123,  28.9.20.     Appl.,  21.1.15. 

See  E.P.  3158  of  1914;  J.,  1915,  672. 
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Tannine.  V.  PUon>ghieinot-tannint  ami  cate- 
ekin$.  Constitution  of  gambier  eateehin.  K 
Preudenberg.     Ber  .  1920,  5:(.  lilt;-  1427. 

(.wiiiirit    eateehin    has    been    considered   bj   Kos- 

t.nn'k  i  to  !>■■  a  derivative  of  eth>  I  •  1 1 J  •  I  >  •  ■  1 1  >  lin.  1  h.uic. 

mainly  on  account  of  its  reaction  with  diaaoninm 

salts.     By  the  action  of  sodium  ami   alcohol   nil   its 

tetrametnyl  ether  and  subsequent    raethylation,   ■ 

talline   pentamethyl   ether    is   produced    which 

Kostiinit  ki    regarded    as   8-ethyl-3.4.6-trimethoxy<> 

phenyl-.')    T-dimcthoxyphenvlinethaiic.    lint    which    is 

now  shown  to  be  2.4.6.3^4'-pentamethoxy-ay-di- 
phenyrpropane.  Hence,  1 1 ki-  the  nearly  related 
Bavone  dyes,  anthocyanidins  and  phenyl  styryl 
ketonea, gambiei  rain  bin  moat  have  an  «Y-diphenyl- 
propane  skeleton,    (Cf.  J.C.S.,  Nov.)— H.  w. 

Tannins;     Electro-chemistry     of     the     .       G. 

Collegium.  1930.  17—29,  49— 69,  137— 
1  S3   9  O    807,  277—290,  332—341 . 

Ki  KCTRO-osMOTic  experiments  showed  that  most 
t. munis  have  a  negative  charge,  as  shown  by  anodic 
migration.      In  some  cases  the  migration  was  slug- 

i  or  indefinite,  and  normal  cataphorcsis  was 
only  obtained  after  adding  acids,  preferably  acetic 

I.  The  only  exception  was  quebracho,  which 
migrated  tn  the  cathode.     The  presence  of  cations 

prevents  tannin  migration.  The  whole  solute 
migrates  in  the  case  of  galls,  pine  hark,  malctto, 
and  tannic  acid  in  acetic  acid,  quebracho  in  sodium 
hydroxide,  quebracho-calcium  compound,  que- 
bracho-methylene  blue  compound,  and  mixtures  of 
quebracho  with  sulphite-cellulose  extract  and  nera- 
dol  D.  In  several  instances  there  is  simultaneous 
decomposition  of  the  tannins,  especially  in  presence 
of  electrolytes.  Mangrove  and  catechu  were  found 
to  be  sodium  salts  of  the  fundamental  tannins  or 
tannin  dyestulfs,  heme  their  feeble  tanning  action, 
dark  colour,  and  good  solubility.  From  both  there 
was  obtained  at  the  anode  a  brown  base-free  pre- 
cipitate which  was  redissolved  on  addition  of 
alkali.  Klectro-osmosis  of  soluble  tannins  generally 
results  in  decomposition,  with  tho  formation  of 
soluble  products  which  separate  at  the  anode  or 
cathode,  m  accumulate  in  the  residue  of  the  treated 
solution.  Decomposition  is  frequently  indicated 
by  the  qualitative  chemical  properties  which  differ 
from  those  of  the  original  tannin  ;  in  some  cases 
products  are  formed  which  do  not  precipitate 
B  latin.  In  most  cases  the  electric  current  pro- 
duces insoluble  compounds  which  are  sometimes 
soluble,  but  usually  insoluble,  in  alkali,  and  which 
are  sometimes  formed  so  quickly — e.g.,  with  oak 
bark — that  it  is  impossible  to  obtain  a  dialysate 
containing  any  dissolved  matter.  Electro-osmosis 
■  an  bo  employed  to  separate  two  qualitatively 
different  tannin  substances  from  a  tanning 
material :  this  was  effected  in  the  case  of  valonia 
and  oak  bark.  From  knoppern,  on  the  other  hand, 
two  tannin  substances  were  separated,  of  which  one 
possessed  no  astringent  properties.    The  separation 

of  substances  which  no  longer  gave  the  tannin 
reaction  but  functioned  as  dyestuffs  similar  to  in- 
dicators was  effected  with  catechu,  mangrove,  and 
particularly  with  maletto.  The  purification  and 
isolation  of  tannins  from  their  extracts  or  ad- 
sorption compounds  does  not  appear  possible  by 
the  aid  of  electro-osmosis  owing  to  the  secondary 
changes.  The  detection  of  mangrove  and  que- 
bracho in  other  extracts,  and  of  sulphite-cellulose, 
neradol  D,  sulphite,  bisulphite,  and  sugar  by 
electro-osmosis  was  found  possible.  The  experi- 
mental results  show  that  the  passage  of  an  electric' 
current  through  tan  liquors  should  facilitate  tan- 
nage, and  there  would  seem  to  be  special  advan- 
tages in  using  weak  tan  liquors. — D.  AY. 


Synthetic  tannins.     Q.  Grasser.     Collegium,   1920, 
-Ml  -255. 

Tiik  precipitation  of  gelatin  and  the  absorption  of 
a  substance  by  hide  powder  ire  not  necessarily 
looompanied  by  tanning  properties,  Thus, 
hydrozynaphthylmethaneenlphonu]  acid  precipi- 
tates gelatin,  hut  it  has  no  tannine  action  on  pelt. 
Sodium  dicrcsyliuetliancliMilplioiiate  does  not  pre* 
cipitale  e,. latin  nor  tall  pelt,  hut  it  is  absorbed  like 
tannin  by  hide  powder.  9-Nltrophenol  does  not  pre- 
cipitate gelatin,  but  it  has  ■  tanning  action  on  both 
pelt    and    hide    powder.      All    mono-   and    polyhydric 

phenols,    alter   conversion   into   Boluble   sulpnonia 

acids,  can  he  converted  into  tine  tanning  suh- 
-  by  condensation  with  .substances  capable  ul 
abstracting  the  elements  of  water.  The  nondennft- 
tion  can  be  effected  firs!  and  ralphonation  after- 
wards, or  rice  versa.  Alkaline  solutions  of  phenol 
■  an   he   similarly   condensed   with   materials  capablo 

of  abstracting  the  elements  of  water,  with  forma- 
tion of  soluble  products.  Among  tho  substituted 
phenols  thio-,  bromo-,  chloro-,  nitro-,  and  amino- 
derivatives  give  very  similar  tannins.      Quinones 

arc  tannine  materials.  Aromatic  di-alcohoN  .on- 
dense  very  readily  and  give  guo.i  tannins.  All  the 
aromatic  acids  appear  to  give  soluble  tannins  of 
technical  value  after  condensation  and  sulphona- 
tion  ;   in  some  eases  the  soluble  alkali  salt  must  be 

condensed  with  formaldehyde  to  obtain  a  tanning 

material.  Diphenyl  derivatives  and  compounds 
Containing  condensed  nuclei  usually  possess  tan- 
ning properties  if  they  contain  the  above-men- 
tioned groups.  The  condensation  can  always  be 
effected  by  means  of  formaldehyde ;  in  a  few  cases 
with  acetaldehyde  and  benzaldehyde.  Other  de- 
hydrating agents,  such  as  sulphur  chloride,  and 
phosphorus  compounds  generally  effect  condensa- 
tion very  readily,  but  secondary  reactions  impart 
a  bad  colour  to  the  products,  rendering  tnem 
unsuitable  for  tanning  purposes. — D.  W. 

Artificial    tannins;    Detection    of  .     R.    Lauff- 

mann.     Collegium,  1920,  169—171. 

The  indophenol  reaction  (Seel  and  Sander,  J., 
1916,  1028)  is  not  a  sure  guide  to  the  detection  of 
synthetic  tannins,  but  negative  results  with  it 
prove  their  absence.  The  best  method  of  carrying 
out  the  test  is  as  follows: — 10  g.  of  finely  divided 
leather  is  treated  with  100  c.c.  of  2%  caustic  soda 
solution  for  1  hr.  with  occasional  shaking,  the 
liquor  filtered,  and  the  leather  residue  treated  with 
a  further  100  c.c.  of  2  alkali  for  1  hr.,  filtered  off, 
and  the  solution  added  to  the  previous  filtrate.  The 
liquid  is  neutralised  with  sulphuric  acid,  evapor- 
ated to  dryness,  and  the  dry  residue  heated  with 
20  c.c.  of  caustic  potash  solution  (1:1).  The  pro- 
duct is  treated  with  dilute  sulphuric  acid,  nearly 
neutralised  with  sodium  hydroxide,  100  c.c.  of  10% 
ammonia  solution  added,  and  the  whole  allowed  to 
cool.  Tho  liquid  is  extracted  with  ether,  and  after 
evaporating  the  ether  the  extract  is  dissolved  in 
alcohol  and  treated  with  a  few  drops  of  concen- 
trated ammonia,  2  drops  of  06 — 0"7%  aqueous 
solution  of  p-phenylenediamine  hydrochloride,  and 
5%  potassium  ferric  yanide  solution.  A  positive 
indophenol  reaction  is  shown  by  a  blue  or  greenish- 
blue  colour. — D.  YV. 


Quebracho  tannin. 
106—109. 


W.  Moeller.     Collegium,  1920, 


The  peculiar  properties  of  quebracho  extracts  are 
due  to  the  presence  of  predominating  quantities  of 
peptonised  matter,  or  phlobaphenes.  The  extracts 
are  derived  from  the  heart  wood.  The  sapwood 
differs  from  this  in  colour  and  composition,  con- 
taining tans  G'l  .  non-tans  2'2%,  insoluble  matter 
7»j' I  .  water  15'0  .  The  ratio  of  tans  to  non-tans 
is  only  8:1,  whereas  in  the  heart  wood  it  is  10:1, 
with  a  tannin  content  of  20%  .     The  tannins  in  the 
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sapwood  partake  more  of  the  nature  of  pyrogallol- 
tans.  There  are  certain  brighter  parts  in  the 
heart  wood  which  have  evidently  been  protected 
from  the  oxidising  and  condensing  influences  of 
sap.  These  portions  contain  tans  7"8%,  non-tans 
17  .  insoluble  matter  77'1  ;.  and  water  13'4 
and  give  a  dirty-blue  colour  with  iron  alum,  a  pre- 
cipitate with  bromine  water,  and  a  distinct  precipi- 
tate with  lead  acetate  and  acetic  acid;  the  ethyl 
acetate  number  is  54'24.  Almost  all  these  reactions 
and  analytical  constants  differ  from  those  usually 
associated  with  quebracho  wood. — D.  W. 

Tannin    analysis;   Proteolytic   factor   in   .     TV. 

Moeller.     Collegium,  1920,  307—319,  374—381. 

Some  substances  which  are  not  absorbed  by  hide 
powder  alone  are  absorbed  by  hide  powder 
from  mixtures.  Hide  powder  or  pelt  is  con- 
sidered to  consist  of  an  intact  portion  of  micells 
and  an  easily  decomposed  portion  of  interfibriUary 
tissue  which  may  be  present  in  all  stages  of  decom- 
position down  to  amino-acids.  Hence  a  portion  of 
the  hide  powder  will  be  dissolved  by  water,  and  the 
author  has  determined  this  by  weighing  and  by 
nitrogen  estimations.  The  nitrogen  content  of  the 
aqueous  extract  is  an  index  of  the  amount  of  solu- 
bilised  hide  substance.  Determinations  with  a 
large  number  of  tanning  materials  have  shown  that 
large  amounts  of  hydrolysed  hide  powder  pass  into 
the  non-tan  solutions  in  both  the  shake  and  filter 
bell  methods  of  tannin  analysis  and  adversely  affect 
the  tannin  estimation.  An  adsorbent  is  required 
which  will  be  resistant  to  the  hydrolytic  effects  of 
the  different  tannins.  Light  chroming  of  the 
powder  does  not  reduce  the  amount  of  hydrolysis, 
and  either  a  stronger  preliminary  tannage  with 
vegetable  or  mineral  tanning  agents  should  be 
given  or  some  mode  of  preservation  resorted  to. 
Parker  has  suggested  the  use  of  formaldehyde,  but 
this  is  no  better  than  other  tanning  solutions.  This 
hydrolysis  is  part  of  the  tanning  process  and  must 
be  taken  into  consideration  in  the  valuation, 
analysis,  and  purchase  of  tanning  materials.  The 
hydrolytic  effects  of  different  tannins  at  various 
concentrations  over  long  periods  of  time  on  the  pelt 
are  not  comparable  with  the  effect  of  very  dilute 
solutions  on  hide  powder.  In  leather  manufacture 
the  tanning  liquors  are  always  more  saturated  than 
the  pelt,  whereas  in  tannin  analyses  the  hide 
powder  is  always  in  great  excess  and  completely 
detannises  the  solution.  The  amounts  of  hide  sub- 
stance found  in  the  non-tans  in  both  the  shake  and 
filter  bell  methods  are  on  the  average  between 
those  found  in  the  blank  determinations  with  un- 
chromed  and  chromed  hide  powder. — D.  AV. 

Pelt  analysis.     [Estimation  of  lime.']     G.  Grasser. 
Collegium,  1920,  80—81. 

The  damp  pelt  is  pressed  between  dry  cloth,  cut 
into  strips,  and  5  g.  heated  with  3  c.c.  of  concen- 
trated nitric  acid  and  50  c.c.  of  distilled  water  in 
a  large  covered  beaker.  In  10  mins.  the  pelt  dis- 
solves to  a  clear  solution  which  is  neutralised  with 
ammonia  and  the  calcium  precipitated  with  am- 
monium oxalate.  The  calcium  oxalate  is  ignited  and 
the  calcium  determined  as  oxide. — D.  AV. 

Aldehyde  tannage;  Formaldehyde  titration  of  hide 

powder    and    .      O.    Gerngross.      Collegium, 

1920,  2—11. 

The  author  confirms  Stiasny's  statement  (J.,  1908, 
413,  580)  that  hide  powder  which  has  been  treated 
with  formaldehyde  adsorbs  less  acid  than  untreated 
hide  powder.  The  diminution  in  the  acid  adsorbed 
shows  no  regularity  with' different  acids,  and  it  is 
concluded  that  the  formation  of  acid  from  formalde- 
hyde,   as   suggested   by    Moeller   (Collegium,    1919, 


270),  does  not  take  place.  AA'ith  increased  hydrion 
concentration  the  reaction  between  the  hide  powder 
and  the  formaldehyde  is  suppressed.  The  decreased 
acid  adsorption  of  hide  powder  which  has  been 
treated  with  formaldehyde  is  not  a  proof  of  the 
presence  of  free  amino  groups,  but  only  establishes 
the  presence  in  collagen  of  basic  groups  capable  of 
reacting  with  formaldehyde.  Moeller  (J.,  1920, 
36  a)  claims  that  the  hide  fibres  in  aldehyde-tanned 
leather  are  surrounded  by  a  sheath  of  formaldehyde 
polymers,  which  prevent  the  fibres  from  reacting 
with  acid.  If  this  were  the  case  the  hide  fibres 
should  likewise  be  protected  from  alkalis  and  show 
decreased  alkali  adsorption,  whereas  experiments 
show  a  slight  increase  in  accordance  with  Stiasny's 
views  as  to  the  chemical  nature  of  aldehyde-tannage 
(loc.  (it.).— D.  AV. 

Aldehyde  tannage.     AA'.  Aloeller.     Collegium,  1920, 
185—199.     (See  also  J.,  1920,  36  a.) 

A  reply  to  Gerngross  (preceding  abstract),  in  which 
the  author  affirms  that  the  aldehyde  combines  with 
the  hide  decomposition  products.  The  products  of 
this  reaction  cannot  tan  the  hide  or  render  it 
insoluble  in  water,  since  they  are  readily 
soluble  in  water.  The  tanning  agent  consists  of 
the  insoluble  polymers  and  condensation  products 
formed  from  the  excess  of  formaldehyde  which 
form  a  protective  covering  round  the  fibres. — D.  AA". 

Hydrolysis  and  adsorption;  ltelation  between  

[hi/  hide  powder].  I.  AV.  Aloeller.  Collegium,  1920, 
109—125,   152—166,  209—223,  267—276. 

The  action  of  acids  on  hide  powder  is  first  one  of 
hydrolysis,  which  proceeds  much  more  quickly  and 
strongly  with  inorganic  than  with  organic  acids. 
The  presence  of  neutral  salts  appears  to  check  the 
hydrolysis  at  first  and  then  suddenly  facilitates  it. 
Besides  the  hydrolysis  adsorption  takes  place 
between  the  non-hydrolysed  protein  micells,  the 
products  of  hydrolysis,  combined  and  uncombined 
with  acid  ions,  and  ionised  and  un-ionised  protein 
molecules.  The  swelling  is  due  to  the  increase  in 
volume  of  the  micellar  strands  caused  by  the  ad- 
sorption of  hydrated  protein  ions  by  the  unattacked 
collagen  micells  in  the  hide  substance.  By  the  addi- 
tion of  neutral  salts  the  hydrated  hydrolysed  col- 
lagen ions  in  the  solution  are  dehydrated  and  no 
swelling  can  take  place,  although  there  may  be 
subsequent  adsorption.  The  effect  of  ampholytes 
on  the  hide  powder  is  to  restrict  the  hydrolysis. 
The  apparent  acidity  of  hide  powder  which  has 
been  in  contact  with  acid  for  an  hour  and  is  then 
titrated  in  presence  of  different  indicators  differs 
from  the  actual  acidity  and  forms  no  guide  to  the 
true  conditions  of  the  processes  going  on.  AA'ith 
gelatin  very  different  results  are  obtained  owing  to 
structural  and  chemical  differences  between  gelatin 
and  hide  powder.— D.  AA'. 

Hydrolysis  and  adsorption;  Relation  between ■ 

[hi/  hide  powder].  II.  W.  Moeller.  Collegium, 
1920,  319—331,  382—387. 
The  action  of  acids  and  alkalis  on  proteins,  which 
is  so  frequently  represented  as  being  parallel  to  the 
adsorption  process  in  dyeing  and  tanning,  is  quite 
different  and  cannot  be  cited  as  evidence  for  the 
chemical  theory  of  tanning.  The  substances  used 
in  dyeing  and  tanning  are  either  neutral  or  so 
feebly  acid  that  hydrolytic  effects  on  the  animal 
fibres  are  either  excluded  or  verv  much  repressed. 

— D.  AV. 

Nitrogen    in    leather;    Sapid    estimation    of   . 

F.  G.  A.  Enna.     Collegium,  1920,  207—209. 

One  grm.  of  finely  divided  leather  is  heated  with 
8 — 10  g.  of  potassium  sulphate  and  20  c.c.  of  pure 
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[rated    sulphuric    acid    in   ;i    Kjeldahl    Bask 

largi   flame.    Alter  In  mins.  a  small  drop  ad 

is  added  and  '1"'  heating  continued  until 

the  mixture  becomes  a  rerj  pale  yellow.     The  Mask 

water    added,    followed    bj     potassium 

sulphide    and    catiBtii  solutions,     and     the 

•  in    is  distilled   into   .i   saturated  solution   of 

i  I       Til.-  determination  can   be  completed 

I)    W. 


A  estimation     of    nitrogen     [in     leather]; 

i    error    in    the   mid    a    mo< 

•    expelling    the   ammonia.      J.     k.ilm. 
i  :     367-   874. 

Tiik.  chiel  sources  of  error  are  the  irregularity  of 
ound  leather  Bample,  insufficient  decompo- 
sition oi  the  nitrogenous  matter,  the  carrying  over 
alkali,  sodium  Bulphide,  a  ad  ei  en  cine 
s  in  the  ammonia  distillation,  and  the 
of  some  nt  the  ammonia  which  is  unab- 
sorbed.  The  modified  method  consists  in  fitting  an 
Brlenmeyer  flask  with  a  dropping  funnel  contain- 
ing th  alkali  protected  from  the  air  by 
means  •  •!  n  soda-lime  tube  Btted  into  the  top  oi  the 
funnel.  \  delivery  tube  from  the  Bask  leads  to 
two  wash  bottles,  one  containing  A  I  acid  and  die 
other  water.  The  second  bottle  is  attached  to  a 
filter  pump.  Tin'  solution  for  distillation  is  trans- 
ferred to  the  Brlenmeyer  Mask  which  is  placed  in 
a  water  bath  at  50  ('.  and  gradually  heated  to 
boiling.  Air  is  drawn  through  the  apparatus  for 
11 — 2  hrs.  The  alkali  and  sodium  Bulphide  arc 
gradually  run  in  at  the  commencement  from  the 
dropping  funnel. — 1).  \V. 

tulphuric  nciil  in  leather  and  animal  hide; 

Determination     and     behaviour     of     .      C. 

[mmerheiser.    Collegium',   1930,  360    367. 

A  bbpli  to  Mueller's  criticisms  (•)..  1919,  227  a). 
I  i   treated  with  known  amounts  of  Bulphuric 

acid  when  analysed  by  the  author's  method  has 
Hi v«-n  an  amount  equal  to  that  absorbed.  The 
method  i-  not  influenced  by  any  chlorides  present. 
Experiments   have  shown   the  great    reactivity   of 

leather    and    hide    tor    tree    aeiil.    that    of    the    latter 

diminished  by  tannine;  in  proportion  to  the 
acidity  ol  the  tanning  agent  employed.  It  is 
advisable  to  determine  the  nitrogen  content  of  the 

IS  extract  Oi    leathers   iniiler  examination   for 

harmful  ingredients  to  determine  whether  the  acid 
has  decomposed  the  tissue. — D.  W. 

I  '  ii    ■  Determination  of  the  jellifying 

I,,/  litmus  of  I  In    i„,l,i  i  isi-opr.      ('.  R. 

Smith.     .1.  tnd.  Eng.  Chem.,  1920,  12,  878—881. 

Qblattns  oi  the  highest  jellj  Btrength  approximate 
ad  maximum  i  a  lue  ol  mot  arotation 
between  •'».  and  IV  ('.  (■/.  .1..  1919,  228a),  ami 
the  polarimetric  examination  of  gelatin  in  conjunc- 
tion with  certain  other  physical  tests  give 
indication  of  the  relation  ol'  time,  concentration, 
tnd  temperature  in  the  development  of  jelly 
strength.  Th.'  smallest  amounts  to  produce  a 
standard  jelly  are  required  in  the  case  of  gelatins 
showing  tie  greatest  mutarotation  at  a  concentra- 
tion   ei    :(    g.    per    1IKI  c.C;    as    the    mutarotation   <le- 

creases,  the  amounts  required  to  produce  the 
standard  jelly  increase.     For  a  gelatin  which 

V    at  35    ('.  and     inn    v.  :,,  15    ('.,  ,,,  a 

m.  iuIi.v  it   is  suggested  that  the  jelly  strength 

■    points   i '.'..   the   inerein.  in    in 

rotation     in     Ventzke     degrees);     the     maximum 

str.  te_:ili   was  toiiml  to  I..-  26  points.      \V.    1*.   S. 


acid  from  UgnosvXphonic  acidt.    Hbnig  and 

FuchS.      Nee   V. 


I'm  knts. 

Leather;  \t<  (hod  "/  drying  varnished  i  patent) . 

II    Bchuls     \ss,-.  to  c.  llevl.     I   SI*.  1,853,937, 

28.9.20.     Appl.,  12.12.16. 
Ski   E.P.  113,682  ol  L918;  J.,  1918,  134  a. 

(,'/»-■  from  bonis.    Q.P.  322,459.     Sei    \l\\. 


XVI.- SOILS;    FERTILISERS. 

fertiliser   prepared    '■'/    treating    Itmi     with    tnd- 

liquors  from  potash  works;  Composition  <</ . 

.1.  Gfirbing.     '/..  bffentl.  Chem.,   1920,  x,  205 
213. 

Locks    fertilisers,    prepared    by    sprinkling   burned 
lime  with  potash  end-liquora  containing  about  30 
oi  magnesium  chloride,  are  .>t  complex  composition, 

the   assumption    that    they    are    merely    mixtures    ol 

calcium  hydroxide  ami  magnesium  chloride,  with 
traces      ol      magnesium      hydroxide     and     calcium 

chloride,     being     em OUS.      A     sample     examined 

..1    ol     a     nij"    ill     damp,    crumbly     portions 

interspersed  with  hard  lumps.     An  average  sample 

had    the    following  composition:     Moisture   tat    120° 

C),    MINI;    Cat).    2719;     MgO,     1137:     K..O,    0'58 : 

v,  0,  0-42:  !•'.  0,  and  \l.o„  1-18;  SiO,  (sol.),  1'24; 
SiO,    (insole    066;    Cl,     11-87;    CO,,    4*08;    SO,, 

I   . I ;      ;    I'.1)  .    Br,    and   organic   impurities,    traces; 

water  ot  crystallisation  ami  oil  combined  with  lime 
and  magnesium  hydroxide  (by  difference),  7'83    . 

A  Bample  taken  from  the  hard  lumps  gave:  Mois- 
ture tat  120  cm.  31-86;  CaO,  36-63;  Mg<>.  5-91  . 
Cl,  l-89;  CO.,.  l-85  .  This  sample  gave  a  dry, 
non-hygroscopic    powder   which   implies    presence  of 

oxychlorid.es.  The  decomposition  of  these  in  the 
soil  is  dependent  on  conditions  of  time,  tempera- 
ture, and  concentration.  A  laboratory  sample  of 
the  fertiliser  treated  with  water  on  a  filter  gave  a 
solution  containing:  CaO,  15'12;  Cl.  1175;  K,0, 
IVG0  Na,().  (1-39;  SiO.,  (sol.),  0-12;  SOa,  1'39  ; 
with  traces  only  of  MgO,  thus  confirming  the 
ahsence  of  magnesium  chloride  from  the  original 
material.  The  residue  contained  CaO,  121;  MgO. 
Ill  .  and  was  of  a  light,  pulverulent  nature,  and 
this  condition  was  also  produced  with  material  ex- 
po ed  in  the  open  for  about  six  months,  owing  to 
atmospheric  influences  liberating  the  magnesia, 
winch  in  the  original  material  is  present  in  a  verv 
finely  divided  condition  and  enclosed  by  calcium 
chloride.  The  liberated  magnesia  is  in  a  very  suit- 
able form  for  distribution  throughout  the  soil. 
Some  photo-micrographs  an-  appended. — W.  J.  W. 

limine  acids.      Eller  and  Koch.     See  III. 


Hii'tnimi  <ij  wheat. 
XLXa. 


Rousseaux  and  Sirot.       Si  • 
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in   alkalim 
Biochem.  Zcits.,  19211. 


Dextrose;  Mutarotation   oi 

linn.      II.    Mills,  hli.uiser. 
106,  23—36. 

Tin:    author    has    measured    the    rate    at    which    the 

mutarotation  of  dextrose  disappears  in  distilled 
water  and  in  \  (10  N/ 7000  sodium  carbonate  solu- 
tions at  20-4°  C.  The  values  of  the  velocity 
,  onstant  ol  the  change  oi  mutarotation  tor  different 
concentrations    of   sodium   carbonate   are:    water, 

711  :   .Y    7 7-32;   .Y.tinnn.   ir.",i':    tf/1500,   1270; 

.Y/2000,  211;  N j 1000,  56-6,  and  y/500.  93-1  ;  these 

values  give  nearly  a  straight  line;  when  plotted 
against  the  concentrations  of  alkali. — T.  H.  P. 
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Maltose;  Preparation  of  [from  starch].     M. 

Falch.     Z.  ges.  Brauw.,  1920,  43,  281—283,  289— 
291,  297—299,  306—309. 

The  following  method  gives  a  yield  of  30  pts.  of 
pure  maltose  per  100  pts.  of  air-dry  starch  : — 300  g. 
of  potato  starch  is  mixed  with  1  1.  of  water  and 
30  c.c.  of  malt  extract  (made  by  digesting  1  pt.  of 
pale  kilned  malt  or  green  malt  with  4  pts.  of  water 
for  3  hrs.),  and  the  mixture  is  poured  quickly  into 

2  1.  of  boiling  water,  with  stirring,  whereupon  the 
starch  is  rapidly  liquefied.  After  the  temperature 
has  fallen  to  60°  C,  30  c.c.  of  malt  extract  is  added 
and  the  temperature  is  maintained  for  2  hrs.  after 
the  liquid  has  ceased  to  react  with  iodine.  The 
liquid  is  then  heated  to  boiling,  filtered,  diluted  to 
7°  Balling  (sp.  gr.  1028),  treated  with  240  c.c. 
of  malt  extract,  and  with  7  mg.  of  hydrofluoric  acid 
per  100  c.c,  and  maintained  at  30°  C.  in  a 
stoppered  vessel  for  3  days,  during  which  no  tur- 
bidity should  appear.  After  addition  of  calcium 
carbonate  the  liquid  is  filtered,  heated  to  boiling, 
evaporated  to  a  water-content  of  30%,  preferably 
in  vacuo,  and  then  seeded  with  maltose  crystals  and 
maintained  at  40°  C.     If  crystallisation  is  very  slow 

3  separate  quantities  of  70  c.c.  of  90%  alcohol  are 
added  at  intervals  of  1  day.  The  crystals  are 
collected  with  the  aid  of  a  pump,  then  mixed  with 
90%  alcohol  and  again  collected.  100  g.  of  the 
pressed  product  is  dissolved  in  30  c.c.  of  water  on 
a  water-bath,  mixed  with  260  c.c.  of  90%  alcohol, 
heated  to  boiling  and  filtered.  After  cooling  and 
seeding  with  maltose  crystals,  the  liquid  deposits 
pure  maltose. — J.  H.  L. 

Patents. 

Sugar  process.      R.    E.    Pospisil    and    E.    Kurek. 
U.S. P.  1,352,084,  7.9.20.     Appl.,  27.12.15. 

White  granulated  sugar  is  manufactured  by  treat- 
ing raw  juice  to  recover  the  first  strike  of  sugar, 
boiling  the  syrup  therefrom,  together  with  a  part 
of  the  dark  sugar  from  a  later  massecuite,  in  a 
vacuum  pan,  subjecting  the  resulting  sugar  to 
water  injections  and  raising  the  temperature  to 
remove  impurities,  and  re-melting  the  crystals  and 
boiling  to  massecuite  for  white  sugar. — J.  H.  L. 

Explosives  from  carbohydrates.    G.P.  298,949.    See 
XXII, 


XVIII.— FERMENTATION  INDUSTRIES. 

Fermentation  in  closed  and  open  vats.     E.  Liihder. 
Z.  Spiritusind.,  1920,  43,  276,  283—284. 

In  distillery  fermentations  in  large  closed  iron  vats 
the  temperature  rises  more  rapidly  during  the  early 
stages  of  fermentation  and  falls  more  rapidly 
during  the  later  stages  than  in  small  open  wooden 
vats.  This  difference  cannot  be  altogether 
accounted  for  on  physical  grounds,  e.g.,  loss  of  heat 
by  conduction  or  surface  exposure.  Comparative 
fermentations  of  a  filtered  mash  of  rye  and  barley 
malt  were  carried  out  under  identical  conditions 
in  similar,  half-filled  glass  vessels,  some  of 
which  were  open  and  others  closed  by  a  stopper 
with  glass  tube  and  water  seal.  It  was  found  that 
during  the  first  24  hrs.  yeast  reproduction  (ascer- 
tained by  counting  cells)  was  almost  twice  as  great 
in  the  closed  as  in  the  open  vessels,  e.g.,  17-fold 
compared  with  9-fold ;  but  after  48  hrs.  it  was 
practically  the  same  in  both  cases  (18-fold  com- 
pared with  17-fold),  and  no  further  change  occurred 
afterwards.  The  yield  of  alcohol  was  the  same  in 
both  cases,  apart  from  a  small  loss  by  evaporation 
from  the  open  vessels. — J.  H.  L. 


Yeast;   Ehythmic   phenomena   in   the    growth   and 

fermentation  of  .       E.   Kohler.       Biochem. 

Zeits.,  1920,  106,  194—206. 

The  processes  of  fermentation  and  of  yeast-growth 
are  found  to  exhibit  alternating  maxima  and 
minima  of  intensity;  this  periodicity  appears  to  be 
due  to  alterations  in  the  sugar  and  alcohol  contents 
of  the  nutrient  medium.  The  velocity  with  which 
yeast  grows  is  conditioned  by  the  concentration  of 
the  sugar  and  varies  irregularly  as  the  concentra- 
tion increases. — T.  H.  P. 

Alcoholic  fermentation  by  yeast.  E.  Kohler. 
Biochem.  Zeits.,  1920,  108,  235—244. 

The  course  of  alcoholic  fermentation  by  yeast 
becomes  rhythmic  with  increase  in  the  concentra- 
tion of  the  alcohol. — S.  S.  Z. 

Methyl    alcoholic    fermentation;    So-called    . 

E.  O.  von  Lippmann.     Biochem.  Zeits.,  1920,  106, 
236—238. 

Of  20  samples  of  genuine  rums  from  the  Lesser 
Antilles,  2  were  found  to  contain  from  1  to  25%  of 
methyl  alcohol,  7  from  25  to  5%,  5  from  5  to  7-5%, 
and  3  from  7"5  to  8'5%.  In  the  district  named  the 
cane  is  largely  pressed  and  the  juice,  being  in- 
adequately clarified,  contains  considerable  propor- 
tions of  very  fine  cane  fibre,  which  passes  to  a  large 
extent  into  the  syrups  and  molasses.  This  fibre  is 
rich  in  pectinous  material  and  as  the  pectins  con- 
sist of  the  methyl  ester  of  pectinic  acid,  which  is 
readily  decomposed  in  various  ways  with  liberation 
of  methvl  alcohol,  the  origin  of  the  latter  is  evident. 

— T.  H.  P. 

Maltose  from  starch.    Falch.    See  XVII. 

Enriching  straw  fodder.  Pringsheim  and  Lichten- 
stein.     See  XIXa. 

Patents. 

Diastatic  composition  and  process  of  making  the 
same.  J.  Takamine.  E.P.  131,579,  9.5.19.  Conv., 
20.8.18. 

A  diastatic  product  is  prepared  by  neutralising  a 
diastatic  extract,  preferably  with  sodium  bi- 
carbonate, then  adding  a  precipitant,  such  as 
magnesium  or  calcium  chloride,  and  separating  the 
precipitate.  Claim  is  also  made  to  a  mixture  of 
this  precipitate  with  maize  starch,  sugar,  and 
6odium  phosphate,  and  to  a  process  of  bread  making 
in  which  this  mixture  is  employed  without  any  fur- 
ther addition  of  sugar  or  malt  extract  and  with  less 
than  the  usual  quantity  of  yeast. — J.  H.  L. 

Acetone  and  butyl  alcohol;  Fermentation  processes 

for   production    of   .     C.    Weizmann.     E.P. 

150,360,  25.5.17. 

Amylaceous  materials  of  a  nutty  character,  con- 
taining saponins,  e.g.,  horse-chestnuts  preferably 
freed  from  husk,  are  cooked  under  pressure,  and 
the  mash  obtained  is  treated  with  malt  and  main- 
tained at  60° — 70°  C.  for  some  hours,  after  which 
it  is  cooled  to  37°  C.  and  fermented  in  accordance 
with  E.P.  4845/15  and  9181/16  (J.,  1919,  301a). 
The  treatment  with  malt  greatly  reduces  frothing 
during  fermentation. — J.  H.  L. 

Extracting     alcohol    from    liquids;     Process    and 

apparatus  for .     F.  Fehr.     U.S.P.  1,345,437, 

6.7.20.    Appl.,  22.11.16. 

The  liquid  is  heated  in  a  closed  tank  to  a  tem- 
perature sufficient  to  volatilise  the  alcohol,  without 
precipitating  albuminoids  or  producing  other 
changes  in  the  character  of  the  organic  con- 
stituents of  the  liquid.  An  exhaust  current  is 
created  from  the  upper  end  of  the  tank,  so  as  to 
maintain   a   high   vacuum   and   draw  off  the  vola- 
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i   alcohol,  the  upper  end  of  the  tank  being 
!  to  prevent   premature  condensation  of  the 

alcohol  vapour.     Tho  liquid  is  circulated  by  draw- 
ing it   olf  from   the  lower   portion  of   the   lank  and 

discharging  it  in  the  form  of  spray  into  the  upper 
portion  above  the  body  of  the  liquid.  Air  is 
clra»n  by  the  vacuum  into  the  body  of  liquid  in  the 
tank,  mid  into  the  circulating  current  ol  liquid 
prior  to  its  encountering  the  spraying  device, 
by  a  very  fine  -pra\  is  produced.     B    N 


XIXa.- FOODS. 

H7if<ir;    Sitrogenous    substances    atul    phosphoric 

acid    in    the    ripening  and   germination   of  . 

E  Bon— cenx  end  Sirot.  Comptes  rend.,  1920, 
171,  578- 

EUlOUfl  were  examined  taken  from  the  time  of  tho 
formation  of  grain  on  through  harvest  anil  from 
ears  in  the  stooh  which  had  germinated  owing  to 

rain  after  tin'  cutting.  It  was  found  that  the  total 
nitrogen  and  phosphoric  acid  of  the  grain  vary 
little  during  tins  period.  The  proportion  of  the 
total  nitrogen  which  is  soluble  diminishes  rapidly, 
however,  as  the  grain  fills  out  and  until  the  com- 
ment of  ripening,  when  it  rises  slightly  and 
remains  constant  until  the  germination  in  the 
-ti  iik  takes  place.  The  same  is  practically  true  of 
the  proportion  of  soluble  phosphoric  acid.  During 
ripening  the  acidity  of  the  grain  diminishes 
steadily  but  increases  again  when  the  grain  ger- 
minates.— \Y.  G. 

Wheat  flour  milling;  Laboratory  control  of  . 

B.  R.  Jacobs  and  O.  S.  Rask.  J.  Ind.  Eng. 
Chem.,  1920,  12,  899—903. 

The  inner  endosperm,  or  true  flour-producing  por- 
tion of  the  wheat  grain  contains  all  the  starch  (the 
starch  content  is  about  70%  of  the  air-dried  sub- 
stance) and  only  very  small  quantities  of  fat 
Hi  To  )  and  pentosans  (2"25  );  the  bran  tissue, 
including  the  aleurone  layer,  contains  most 
of   the  His,  5 — 6%   of   fat,  and   no  starch, 

whilst  the  germ  contains  12'5%  of  fat,  no  pentosan, 
and  no  starch.  The  pentosan  content  of  offal 
tissue  is  fairly  constant  at  28'5%.  The  amount  of 
fat  and  pentosans  in  a  flour  is,  therefore,  a 
measure  of  the  amount  of  offal  present;  the  per- 
centage of  starch  is  a  measure  of  the  quantity  of 
inner  endosperm  or  true  flour  in  a  sample. 

— W.  P.  S. 

Blood;   Preservation    of   .        C.    Oppcnheimer. 

Biochem.  Zeits.,  1920,  105,  145—154. 

Blood  to  be  dried  for  use  as  human  food  has  often 
to  be  kept  for  some  time  prior  to  drying.  In  order 
to  prevent  it  from  undergoing  change  it  must  be 
1  with  a  preservative  which  should,  for  con- 
ice,  either  not  require  to  be  removed  subse- 
quently or  be  removed  during  the  process  of  atom- 
ising the  blood.  For  this  purpose  the  author 
recommends  the  use  of  the  following  mixture,  the 
quantities  given  being  sufficient  for  all  the  blood  of 
an  ox,  that  is  about  101.:  83  g.  of  commercial  pure 
sodium  sulphite  (or  about  40  g.  of  the  anhydrous 
salt)  is  dissolved  in  0'5 — 1  1.  of  water  and  the  solu- 
tion treated  with  about  52  c.c.  of  38%  hydrochloric 
acid,  or  18-2  c.c.  of  concentrated  sulphuric  acid,  or 
49'3  g.  of  tartaric  acid,  or  41'4  g.  of  oxalic  acid. 

— T.  H.  P. 

£fio,r  fodder;  Enrichment  of with  the  protein 

of  moulds.  H.  Pnngsheim  and  S.  Lichtenstcin. 
('•  llulosechemie,  Beiblatt  to  Papierfabr.,  1920,  I, 
29—39.    Chem.  Zentr.,  1920,  91,  TV.,  414—415. 

In  experiments  with  a  non-pathogenic  Aspergillus 


species  it  was  round  possible  to  use  ammonium 
chloride  and  a  mixture  of  kainite  and  superphos- 
phate instead  of  aminiiiiiiim  sulphate  and  potassium 

phosphate  in  the  nutrient  solution.    The  solution 

is  poured  over  the  straw  only  once  at  tho  com- 
mencement,   and    subsequent    daily    turning    of    tho 

couch   is   unnecessary.       The  depth  of  the  couch 

should  not  exceed  about  SO  cm.,  Ul  order  to  avoid 
undue   riso   of    temperature,    which    should    bo    kept 

below  40°  ('.  Aeration  of  the  resting  couch  with 
moist  air  appears  very  beneficial,  Products  con- 
taining 8%  of  protein  can  be  obtained. — J.  H.  L. 

Yellow  AB  and  Wllow  OB.     Mathewson.    See  TV. 

Patents. 

Evaporator  and  pasteuriser  [for  milk"].  J.  F.  RuiF. 
f.S.P.  1, .Til. 312,  28.9.20.  Appl.,  16.1.19.  Re- 
newed 96.7.20, 
An  apparatus  for  evaporating  and  pasteurising 
milk  and  liquid  milk  products  comprises  a  vat 
having  s  Dumber  of  internal  rotary  heating  drums, 

through  which  high-pressure  steam  is  passed.  The 
drums  are  provided  with  longitudinal  cleaning  bars 
ina  ring  on  the  outer  surface,  and  the  bars  are  pro- 
vide I  with  cross  connecting  members,  so  that  the 
cleaning  ana  corresponding  to  a  given  longi- 
tudinal portion  of  the  drums  may  be  removed  as 
a  unit.  The  individual  particles  of  milk  are  thus 
subjected  to  repeated  momentary  contacts  with 
the  drum  and  are  immediately  removed.  Air  is 
blown  through  the  liquid  to  prevent  the  tempera- 
ture from  rising  materially  above  that  at  which 
pasteurisation  takes  place. — W.  F.  F. 

Bones;  Production   of  feeding-stuff ',  fat,  and   glue 
from .     H.  Goslar.     G.P.  322,459,  16.2.17. 

The  coarsely  crushed  bones  are  softened  by  a  steam- 
ing process  and  triturated  in  warm  water. 

—J.  H.  L. 

Diastatic  composition.     E.P.  131,579.     See  XVIII. 


XIXb.- WATER   PURIFICATION ; 
SANITATION. 

ll'afer  softener;  Data  on  operation  of  continuous 

type  lime  soda-ash  .     R.  F.  Catherman  and 

H.  C.   Fisher.     Chem.  and  Met.  Eng.,  1920,  23, 
526—528. 

It  was  found  that  the  plant  could  be  effectively  con- 
trolled by  testing  the  treated  water  at  intervals 
and  adjusting  the  addition  of  reagents  from  the 
results  of  the  tests,  the  best  figures  for  the  hard- 
ness, causticity,  and  alkalinity  having  been  deter- 
mined by  a  series  of  preliminary  tests. 

— W.  H.  C. 


XX.— ORGANIC   PRODUCTS;    MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Alkaloids  and  their  sails:  Conductometric  titration 

of .     I.  M.  Kolthoff.     Z.  anorg.  Chem.,  1920, 

112,  196—208. 

The  conductometric  method  of  titration  has  been 
extended  successfully  to  alkaloids  and  their  salts  in 
dilute  solutions.  For  conductometric  titrations  of 
the  alkaloid  salts  with  alkali  no  alcohol  need  be 
used  in  most  cases,  but  for  acid  titration  of  the 
alkaloid  bases  these  are  generally  dissolved  in  50% 
alcohol.  The  alkaloid  salts  tested  included  hydro- 
chlorides of  quinine,  cocaine,  tropacocaine,  novo- 
caine,  morphine,  and  ethylmorphinc,  strychnine 
nitrate,  and  atropine  sulphate.  In  tho  case  of 
morphine  hydrochloride  no  distinct  break  in  the 
conductivity  curve  was  found  at  the  neutral  point, 
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but  since  morphine  has  acidic  properties,  further 
titration  with  alkali  gives  a  sharp  break  at  the 
point  where  the  formation  of  sodium  morphinate  is 
complete.  For  this  titration  50  %  alcohol  is  used  as 
solvent.  The  alkaloid  bases  examined  included 
quinine,  hydrastine,  codeine,  morphine,  nicotine, 
theobromine,  and  caffeine.  The  last  two  have 
acidic  properties,  but  since  theobromine  is  a  much 
stronger  acid  than  caffeine,  the  former  can  be 
estimated  in  presence  of  the  latter  by  dissolving  the 
mixture  in  alkali  and  titrating  with  acid.  The 
conductometric  method  may  in  certain  cases  be 
applied  for  the  estimation  of  alkaloids  in  extracts, 
etc.  Thus  strychnine  was  successfully  determined 
in  a  10  :  extraction  strychni  solution. — E.  H.  R. 

Tetranitromethane.  II.  Tetranitromethane  as  a 
nitrating  agent.  E.  Schmidt  and  H.  Fischer. 
Ber.,  1920,  53,  1529—1537. 
Decomposition  of  tetranitromethane  into  nitroform 
and  nitric  acid,  which  has  been  shown  to  occur 
almost  exclusively,  under  the  influence  of  very  con- 
centrated aqueous  alkali,  is  found  to  take  place  in 
the  presence  of  a  weak  base  if  solutions  in  acetone 
or  alcohol  arc  employed,  the  base  becoming  nitrated 
during  the  process  and  separating  as  its  nitroform 
salt.  Suitable  non-basic  substances  can  be  simi- 
larly nitrated  if  the  reaction  is  carried  out  in  the 
presence  of  pyridine,  when  pyridine-nitroform  is 
simultaneously  produced.  The  process  thus  con- 
stitutes the  first  method  of  introducing  the  nitro- 
group  into  the  aromatic  nucleus  in  a  non-acid 
medium.  Its  application  to  dimethyl-jj-toluidine, 
diethyl-p-toluidine,  dimethyl-p-anisidine,  p-cresol, 
isosafrole,  and  anethole  is  described.  (Cf.  J.C.S., 
Nov.)— H.  W. 

Oxalic  acid ;  Colour  test  for .     L.  H.  Chernoff. 

.1.  Amer.  ('hem.  Soc.  1920,  42,  1784—  1785. 
A  few  crystals  of  resorcinol  are  dissolved  in  5  c.c. 
of  the  solution  by  warming  gently.  The  liquid  is 
cooled  and  an  equal  volume  of  concentrated  sul- 
phuric acid  slowly  poured  in  to  form  a  layer.  A 
blue  ring  is  formed  at  the  junction  of  the  layers  if 
oxalic  acid  is  present.  If  a  blue  colour  does  not 
appear  the  liquids  are  mixed  by  shaking  and,  after 
cooling  somewhat,  another  5  c.c.  of  sulphuric  acid 
is  added.  If  the  colour  still  fails  to  appear  the 
liquid  is  warmed  over  a  flame  (not  boiled),  when  an 
indigo-blue  colour  appears.  If  the  mixture  is 
boiled  the  colour  becomes  dark-green.  By  warming 
the  dry  substance  with  2  drops  of  a  10%  resorcinol 
solution  and  adding  sulphuric  acid  drop  by  drop, 
1  mg.  of  oxalic  acid  can  be  detected. — J.  R.  P. 

Aldehydes;  Dehydroxidation  of  .     Mechanism 

of  oxidation.  E.  Muller.  Annalen,  1920,  420, 
241—261. 
Formaldehyde,  acetaldehyde,  and  benzaldehyde 
are  decomposed  in  alkaline  solution  either  '  by 
electrochemical  or  purely  chemical  oxidation  (by 
CuO,  Cu,0.  Ag30)  into  acid  and  gaseous  hydrogen. 
The  latter  is  also  evolved  in  small  amount  from 
alkaline  solutions  of  formaldehyde  in  the  presence 
of  certain  metals  which  also  catalytically  accelerate 
the  Carinizzar'o  reaction.  The  primary  product  is 
considered  to  be  an  aldehyde  peroxide.  (Cf  J.C.S., 
Nov.)— H.  W, 

Ether  apparatus  and  vagrant  electric  currents.    O. 
Schaal.     Chem.-Zeit.,  1920,  44,  741. 

To  prevent  the  formation  of  electric  currents  and 
the  consequent  destruction  of  lead  plant  used  in  the 
manufacture  of  ether,  all  parts  of  the  apparatus 
should  be  made  of  purest  lead  of  the  same  quality 
and  the  plant  connected  with  the  earth  in  several 
places.  Experiments  have  shown  that  weak  cur- 
rents (0'01  amp.)  are  generated  in  a  mixture  of  sul- 
phuric acid  and  alcohol  by  using  hard  lead  as 
cathode  and  soft  lead  as  anode.— C.  A.  M. 
Phenols.     Kolthoff.     See  III. 


Patents. 

Camphor;  Recovery  of from  gaseous  mijtures. 

J.  H.  Bregeat.     E.P.  150,654,  7.5.20. 

Gases  containing  camphor,  e.g.,  from  the  manu- 
facture of  celluloid  etc.,  are  passed  through  scrub- 
bers moistened  by  a  counter  current  of  an  absorbent 
consisting  of  phenol  or  its  homologues,  especially 
cresols.  The  camphor  may  subsequently  be  separ- 
ated from  the  phenolic  absorbent  by  the  direct 
action  of  steam  or  by  indirect  heating,  or  by  dis- 
solving the  phenols  in  alkali,  in  which  case  the 
phenols  may  be  recovered  for  further  use  by  acidi- 
fication, preferably  with  an  acid  salt.  (('/.  E.P. 
127,309,  128,640,  aiid  131,938;  J.,  1919,  521  a,  612a, 
751  a.)— J.  H.  L. 

Acetaldehyde;  [Apparatus  for  use  in  the]  produc- 
tion of  - .     M.  Soller  and  J.  L.  R.  Hotz.    E.P. 

151,086,  14.6.19. 

The  lead  linings  of  the  vessels  used  in  the  process 
described  in  E.P.  105,064  (J.,  1918,  222  a)  are  pro- 
tected from  amalgamation  with  mercury  by  electro- 
lytic-ally coating  the  surface  with  a  layer  of  lead 
peroxide.  The  vessel  itself,  filled  with  5 — 10%  sul- 
phuric acid,  is  used  as  the  anode,  and  a  sheet  of 
lead  serves  as  cathode.  A  current  of  100  amps, 
and  5  volts  is  passed  through  for  about  10  hrs.. 
and,  after  washing  and  drying  the  layer  of  lead 
peroxide,  the  process  is  repeated. — L.  A.  C 

Ethylidene   diacetate;  Manufacture  of  - .     M. 

Beudet,  Assr.  to  Soc.  Chirn.  des  Usines  du  Rhone, 
anc.  Gilliard,  P.  Monnet  et  Cartier.  U.S. P. 
1,351,990,  7.9.20.     Appl.,  22.3.19. 

Crude  ethylidene  diacetate,  obtained  by  the  action 
of  acetylene  on  acetic  arid  in  presence  of  mercury 
compounds,  is  decanted  and  diluted,  and  the  result- 
ing solution  is  agitated  with  an  immiscible  solvent 
of  ethylidene  diacetate ;  the  latter  is  recovered  by 
washing,  drying,  and  distilling  tho  extract. 

—J.  H.  L. 

Tropine;  Eomolocjue  of  and  process  of  pro- 
ducing same.  E.  Miiller,  Assr.  to  Hoffmann-La 
Roche  Chemical  Works.  U.S. P.  1,352,082, 
7.9.20.     Appl.,  16.12.16. 

A  homologue  of  tropine  is  produced  by  the  action 
of  sodium  on  dihydroanhydroecgonine  alkyl  ester 
dissolved  in  absolute  alcohol.  It  is  readily  soluble 
in  ether,  benzene,  alcohol,  and  water,  slightly 
soluble  in  petroleum  ether,  crystallises  from  ligroin 
in  long  needles,  m.p.  85°  C.,  is  dextrorotatory,  and 
yields  a  hydrochloride,  m.p.  210°  C,  soluble  in 
water  and  alcohol  and  insoluble  in  ether,  and  a 
platinum  compound  and  picrate  slightly  soluble  in 
water. — J.  H.  L. 

Tnnnate-limc  compound  difficultly  soluble  in  dilute 

acids;  Proa  ss  for  producing .    R.  Tambach, 

Assr.  to  Chemical  Foundation,  Inc.  U.S. P. 
1,352,768,   14.9.20.     Appl.,  10.3.17. 

See  G.P.  307,857  of  1916;  J.,  1918,  749  a. 


XXI.-PH0T0GRAPHIC  MATERIALS  AND 
PROCESSES. 

Patent. 

Colour    photography.      W.    Friese-Greene    and   L. 
O'Malley.     E.P.   150,819,  10.6.19. 

The  negatives  in  a  two-colour  process  of  photo- 
graphy are  produced  by  the  simultaneous  exposure 
of  two  sensitive  coatings  either  on  separate  sup- 
ports with  the  sensitive  surfaces  together  or  on 
opposite  sides  of  the  same  support,  the  sensitive 
film  nearer  the  lens  being  non-colour-sensitive  and 
the  other  film  being  colour-sensitised  by  the  process 
described  in  E.P.  134,238  (J.,  1919,  963  a). 

— B.  V.  S. 


v    '    WM.V...  Ho.  Bl.] 
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XXII.    EXPLOSIVES  ;  MATCHES. 

titrometham    as  nitrating  agent.       Schmidt 
iiml  Ki-<  ber.    Set  XX. 

P.ITKNTS. 

,'  from  carbohydrates:  Production  of . 

II    rburger    Chem.    Werke   Schon    und    Co.,    and 

W.  Daita.  G.P.  898,949,  9.3.16. 
A  MLtmoM  "i  i  irbohydrates  (sugar,  starch,  oellu- 
i  saturated  with  hydrogen  with  tli<'  aid  of  a 
catalyst,  and  after  the  removal  of  the  latter  the 
product  ia  nitrated.  The  catalyst  is  prepared  bj 
treating  a  solution  ft  nickel  sulphate  »  ith  an  exi  ess 
hi  magnesia.  Am  alkaline  reaction  accelerates 
hydrogenation. — J.  H.  L. 

Explosive  which  can  be  detonated  by  mercury  ful- 
minate and   eonteinina   no   nirrti    01 

Production  of .      •»•  D.  Riedel  A.-G.      Q.P. 

801,788,  21  12.14. 
I,         st/hb   or   similar    material    is   imprei  i 

witli  alkyldichloramines,  e.g.,  methyldichloramine. 

—J.  H.   I. 

Bianal  Itonfi  and  /Sre  balls;  Manufacture  o/  

i/..  from  metals  tui'l  shellai ■.  Geka-Werke  Offen- 
bach G.  Krebs.  G.P.  338,779,  2-l.;i.ls.  Ad, In.  to 
314,868  (J.,  1920,  43Ua). 
Sthunth'm  carbonate  and  potassium  chlorate  or 
perchlorate  are  used  instead  of  Btrontium  nitrate 
and  barium  peroxide,  and  the  organic  solvent  is 
replaced  by  water,  which  evaporates  on  drying  bo 
that  the  binding  of  the  materials  depends  solely 
on  the  softening  of  the  pitch. — J.  H.  L. 


XXIH.-ANALYSIS. 

Phosphorii     acid    and    itt    salts:    Conductometric 

titration    »f   .     I.    M.    Kolthoff.     '/,.    anorg. 

Chem.,  1930,  112,  165—171. 
Phoefhobio   arid,    in    common   with  other   strong 
ai  ids,    cannot    !*■    titrated    conductometrically    in 

ii atrated  solution.     In  dilute  solution  it  can  be 

i  it  rat  \\\  the  sa way  as  mono-  or  dibasic 

si  ids.  The  Brat  Break  in  the  curve,  corresponding 
with  primary  salt  formation,  is  sharp,  the 
lee*  distinct,  an.l  tin/  thud  very  uncertain  owing 
to  the  hydrolysis  of  tertiary  phosphates.  The  eon- 
dnctometrii  method  is  superior  to  the  indi 
method  tor  titrating  dilute  solutions  of  phosphoric 
ai  nl.  but,  for  more  concentrated  solutions,  indica- 
tors are  to  be  preferred.  Secondary  phosphates, 
co..  Na.HI'o,,  i  an  be  titrated  conductometrically 
with  acid  when  the  concentration  is  less  than  O'Ol 
molar,  but  with  greater  concentration  the  break  in 
the  curve  corresponding  with  Nail  IV),  is  indis- 
tinct owing  to  the  dissociation  of  phosphoric  acid. 
Dilute  solutions  of  tertiary  pyrophosphates  can  be 
titrated  satisfactorily  with  acid  to  tin-  secondary 
I       II      I! 

.1  hi uinnm .■  Determination  of in  urine,  in 

liquids,  and  in  the  oxidised  liquid  of  the  Kjeldalil 

method.        A.    H.ihn    and    E.    Knotz.         Biorhi-m. 

Zeita.,  1890,  105,  230—338 

With  Halm's  modification  of  the  Kriiger,  Reich, 
and  Si  bittenhelm  method,  all  the  ammonia  is  ex- 
pelled in  5  min.  from  a  solution  containing  0'04  g. 
of  ammonia  a^  ammonium  sulphate,  25  c.e.  of  water, 
lu  e;.  of  sodium  chloride,  1  u.  of  sodium  carbonate, 
and  .-ti >  ,  ,  .  ,,f  :«;  alcohol,  if  the  distillation  flask 
is  heated  in  a  boiling-water  hath  and  the  distillation 
is  carried  out  in  the  maximum  vacuum  given  by 
a  water  pump.      I'teler  these  conditions  lire: 

yields  no  ammonia.    Cooling  of  the  receiver  con- 


taining   the    standard    ai  id    tor    absorbing    the 

ammonia   is   unnecessary.     Methods  baaed   on   the 

ultg   are  given   for   the  determination   ol 

.ii iii  in  albumin-free  urine,  albuminous  urine, 

and  hie. nl  serum.  — T.   II.    P. 

Carbonic    acid    and     its     salts:     Conductometric 
determination  of     — .    LSI.    Kolthoff.    /..anorg. 
(.'hen,..  1930,  112.  166     164. 
Solutions   of   carbonic   and    from    0'0016   to  O'OS 

i  mlar  in  strength  can  be  titrated  i luetometri- 

cully  with  alkali.  The  breaks  in  the  i  nrve,  corres- 
ponding with  bicarbonate  and  carbonate  formation, 
are  not  verj  sharp,  but  their  sharpness  i  an  be  con- 
siderably  increased  by   titrating  in   presence  ol   a 

i  allium  salt,  e.g.,  cal    linn  chloride.     Time   must  he 

allowed  during  the  titration  for  the  calcium  car- 
bonate to  be  precipitated.  Carbonate  solutions 
can  be  satisfactorily  titrated  with  acids  The  bi- 
carbonate break   in  the  conductivity  curve  is  not 

sharp,  hut    the   neutral   point    is  very  sharp,  even   in 

extremely  dilute  solutions,  Alkali  can  be  determined 
in  presence  of  carbonate  by  acid  titration,  whilst 
bicarbonate  in  carbonate  can  be  titrated  with  acid 
or  alkali.  To  obtain  accurate  results,  however,  tho 
proportion  ol  alkali  or  bicarbonate  in  the  carbonate 
inii-t  not  be  too  small,  nr  the  direction  of  the  corres- 
ponding portion  of  the  conduct  n  it  y  cnvo  cannot 
he   accurately   determined.      (Of.   J.C.S..    Nov.) 

— E.  H.  It. 

Tin;  Volumetric  determination  of .    J.  G.  F. 

Druce.    Chem.  News.  1930,  121,  17:1--  175. 
Tin    may    be    accurately    determined    by    titrating 
stannous  solutions  with  standard  iodine  solution  m 

the  presence  of  hydrochlorii  acid,    Good  results  are 

also  obtained  by  titration  with  potassium  per- 
manganate in  the  presence  of  sulphuric  acid.  (''/. 
.1  C.S.,  Nov.)— C.  A.  M. 

S.c   also    pages   (a)   713.    Sulphur  forms   in   coal 

(Powell).     Sp.     gr.     of     COal     etc.     (Hailstone);     717, 

Phenols  (Kolthoff),  Yellow  Mi  and  Yellow  OB 
i  Mathew  son)  j  718,  Reducing  value  of  cellulosic  sub- 
stance!  (Knecht  and  Thompson),  Cellulose  in  woods 
(Mahoii.l);  730,  Persulphuric  acid  (Palme);  721, 
(iold,  silver,  rubidium,  and  coesium  (Haver,  also 
Enrich);  734,  Electrical  conductivity  (Haughton); 
'•27,  Ammonia  m  oil  preparations  (Welwart);  738, 
Sulphur  in  rubber  (Kelly);  7'2'.K  Artificial  tannins 
i  Lauffmann) ;  7:v)  I.  Tannin  analysis  (Moeller), 
Lime  in  pelts  (Crasser),  Nitrogen  in  leather  (Enna', 
also  Kahn),  Sulphuric  acid  in  leather  (Immerheiser), 
Gelatins  and  glues  (Smith);  7:t:i.  Alkaloids  (Kolt- 
hoff); 734,  Oxalic  arid  (Chernoff). 

Patent. 

Hardness  of  metal  parts;  Ascertaining  I  lie .   E. 

Schneider.  Assr.  to  Schneider  el  Cie.   Q.S.P.  (a,  b, 

c)  1,354,316-8,  2s.:i. 20.     Appl..  (a)  21.S.1S.  (»,  c) 
16.6.1!".     (».  i)  Renewed  13.8.30. 


Patent  List. 

The  datea  iriven  in  this  list  are,  in  the  ca.se  of  Applica- 
tion* for  Patents,  those  of  application,  and  in  the  case  of 
Complete  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  as  accepted  are  open  to  in- 
spection at  the  Patent  Office  immediately,  and  to  opposi- 
tion within  two  months  of  the  date  given. 


I.— GENERAL;    PLANT;   MACHINERY. 
Applications. 

British  Thomson-Houston   Co.   (General    Electriq 
Removing. gases  from  solids.   29,309.   Oct.  16. 
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Comp.  Gen.  d'Electricite.     29,075.    See  X. 

Conover.  Apparatus  for  bringing  about  re- 
actions between  gases.  29,641.  Oct.  20.  (U.S., 
30.4.19.) 

Duckham,  and  Woodall,  Duckham,  and  Jones. 
Furnaces  for  producing  chemical  changes.  29,104 
and  30,059.     Oct.  14  and  23. 

Duckham,  Morgan,  and  Thermal  Industrial  and 
Chemical  Research  Co.  Heating  materials  at 
successively  different  temperatures.  29,678.  Oct.  20. 

Fischer.  Pvrogenic  reactions.  29,911.  Oct.  22. 
(Ger.,  22.10.19.) 

Foster.  Apparatus  for  cleaning  gases.  29,275. 
Oct.  16. 

Koppers  Co.  Purification  of  liquids.  29,013. 
Oct.  13.     (U.S.,  15.2.19.)  . 

Morgan,  and  Thermal  Industrial  and  Chemical 
Research  Co.  Evaporation  of  liquids.  29,677. 
Oct.  20.  ,  ,    , 

Norsk  Hydro-Elektrisk  Kvaelstofaktieselskab. 
Impregnation  of  liquids.  30,052.  Oct.  23. 
(Norway,  24.11.19.) 

Pvzel.    Distillation.     29,525.    Oct.  19. 

Soc.  des  Gaz  Radioactifs  Naturels  de  Colom- 
bieres  sur  Orb.  Cooling  liquids  and  charging  same 
with  gas.     29,815.     Oct.  21.     (Fr.,  22.10.19.) 

Complete   Specifications   Accepted. 

13,137  (1918).  Windram.  Separating  crystals 
from  mother  liquors  containing  more  than  one  salt. 
(152,041.)     Oct.   20. 

2482  (1919).  Lewis  and  Green.  Distilling  or 
recovering  volatile  inflammable  liquids  or  solvents. 
(152,374.)    Oct.  27. 

17  113  (1919).  Hall.  Ball  or  tube  mills. 
(152,398.)     Oct.  27. 

18,584  (1919).    Reol.     See  X. 

24,048  (1919).  Imray  (Secord,  Peters,  and 
Paterson).    Drying  apparatus.     (152,505.)    Oct.  27. 

31,371  (1919)-  Norske  Akt.  for  Elektrokemisk 
Indu'stri.  Manufacture  of  porous  material. 
(136,818.)    Oct.  20. 

32  433  (1919).  Henning.  Solvents  for  extraction 
purposes.     (152,550.)    Oct.  27. 

II —FUEL:      GAS;      MINERAL      OILS      AND 

WAXES;   DESTRUCTIVE  DISTILLATION; 

HEATING;    LIGHTING. 

Applications. 

Asiatic  Petroleum  Co.,  and  Cameron.  De- 
hydrating emulsions  and /or  distilling  oils  etc. 
29,821.     Oct.  21. 

Bamber  and  Parker.  Gas-producers  etc.  29,b47. 
Oct.  20.  ,     _     .  . 

Bartolomeis,  and  Colombo  &  Ing.  de  Bartolo- 
meis.  Distillation  of  fuels.  29,365.  Oct.  8. 
(Ital.,  18.10.19.) 

Coke  Oven  Construction  Co.,  and  Marr.  Coke 
ovens.     29,412.     Oct.  18. 

Comerford.     Fuel.     29,329.     Oct.  18. 

Davis  and  Twigg.  Producer-gas  plant.  29,55/. 
Oct.  19. 

Docking,  and  Sharp  and  Preston.  Rotary  retort 
furnaces.    30,011.     Oct.  23. 

Fabry.        Regenerative     coke     ovens.        29,/ 48. 

Farbenfabr.  vorm.  F.  Bayer  u.  Co.  29,215. 
See  VII. 

Fischer.    29,911.    See  I. 

Fonblanque  and  Moeller.  Manufacture  of  illu- 
minating gas  and  by-products.     29,250.     Oct.  16. 

Fonblanque  and  Moeller.  Treatment  of  peat. 
29,253.    Oct.  16. 

Foster.   Gas  for  power  purposes.    29,459.   Oct.  19. 

Gibson.  Coal-saving  composition.  28,958.  Oct.  13. 

Glover,  West,  and  West's  Gas  Improvement  Co 
Vertical  retorts  for  destructive  distillation  of 
carbonaceous  material.     29,307.     Oct.  16. 

Hart.     Production  of  carbon.     29,119.     Oct.  14. 


McEwen,  and  Underfeed  Stoker  Co.  Carbonisa- 
tion of  subdivided  fuel.    28,778.    Oct.  11. 

Marks  (U.S.  Industrial  Alcohol  Co.)  Non- 
freezing  fuel.    28,995.    Oct.  13. 

Strache.  Combustion  of  bituminous  fuels  with 
recovery  of  by-products.  29,551.  Oct.  19.  (Austria, 
6.8.19.) 

Worthington.  Utilising  peat  or  turf  for  heating 
and  for  generating  steam,  electricity,  or  gas. 
29,701.     Oct.  21. 

Complete   Specifications   Accepted. 

1166  (1918).  Litwin.  Gas-producer  furnaces  for 
heating  gas  retorts.     (152,369.)     Oct.  27. 

12,278  (1919).  Dillev.  Suction  gas  plants. 
(152,380.)    Oct.  27. 

17,547  (1919).  Roberts.  Recovery  of  by-products 
of  the  destructive  distillation  of  wood  in  suction 
gas  plants.     (152,420.)     Oct.  27. 

17.810  (1919).  Wallace.  Apparatus  for  recover- 
ing oil  from  shale  or  other  carbonaceous  materials. 
(129,996.)    Oct.  20. 

17.811  (1919).  Wallace.  Distilling  carbonaceous 
materials.     (129,997.)     Oct.  20. 

24,906  (1919).  Long.  Manufacture  of  fuel  from 
peat.     (152,515.)    Oct.  27. 

26,013  (1919).  Siemens  u.  Co.  Electric  light 
carbons.     (134,225.)     Oct.  27. 

30,379  (1919).  Grisard.  Neutralising  mineral 
oils  which  have  been  treated  with  acid.  (136,169.) 
Oct.  27. 

32,220  (1919).  Woodall,  Duckham,  and  Jones, 
and  Gardner.  Vertical  retorts  for  carbonising  coal. 
(152,548.)     Oct.  27. 

III.— TAR  AND   TAR   PRODUCTS. 

Applications. 

Atack.     28,692.     See  XX. 

Johnson  (Badische  Anilin  u.  Soda  Fabr.).  Pro- 
duction of  soluble  condensation  products.  28,749. 
Oct.  11. 

Complete  Specifications   Accepted. 

10,918  (1919).  Stephenson.  Dealing  with  acid 
sludge  produced  in  purifying  benzol,  and  recovering 
benzol  and  its  homologues.     (152,054.)    Oct.  20. 

17,849  (1919).  Morgan,  and  British  Dyestuffs 
Corp.  Manufacture  of  4-nitro-^-naphthol.  (152,437.) 
Oct.  27. 

20,217  (1919).  South  Metropolitan  Gas  Co., 
Evans,  and  Hollings.  Purification  of  benzole  or  the 
like.     (152,470.)     Oct.  27. 

IV.— COLOURING   MATTERS   AND   DYES. 
Applications. 

Cassella  und  Co.,  and  Herz.  Manufacture  of 
dyestuffs.     29,096.     Oct.  14. 

Johnson  (Badische  Anilin  u.  Soda  Fabr.).  Manu- 
facture of  anthraquinone  derivatives.  29,517. 
Oct.  19. 

Complete  Specification  Accepted. 

3557    (1914).     Newton   (Bayer   u.    Co.). 
facture  of  azo  dvestuffs.    Oct.  20. 


Manu- 


V.— FIBRES;     TEXTILES;     CELLULOSE; 
PAPER. 

Applications. 

British  Cellulose  and  Chemical  Manuf.  Co.,  and 
Palmer.  Manufacture  of  textile  products  from 
cellulose  derivatives.     29,629.     Oct.  20. 

British  Cellulose  and  Chemical  Manuf.  Co.,  and 
Shuttleworth.  Treatment  of  artificial  threads. 
29,630-1.    Oct.  20. 

Chadwick  and  Chadwick.  Preparatory  treatment 
of  cotton  etc.    29,873.    Oct.  22. 
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Clotworthy.  Treatment  of  artificial  filaments  or 
threads     rod     fabrics     continuing     MM.       29,030. 

Oct.  90. 

Edmunds.  Treatment  of  jate  waste.  99,764. 
Oct.  91. 

Glansfaden  a. -(J.  Producing  spun  material 
resembling  wool  or  cotton   from  \  iaoose  solutions. 

•J-  982-1.     Oct.   13.     <  t  ;.-r. .  27.3,  ti.  I.  Mini   l.-i  S.1S.1 
S.uul.  man.       Treatment     of     jute     etc.       30,041. 

Oct.  98. 

Tootall  Broadhurst  Lee  Co..  and  Willows.    Treat- 
ment   of    van.    and   fabrics   of  cotton   etc.      S 
11. 

Complete  Specuuuions    Accepted. 

21.788  0919).  Poole  and  Davis.  Washing  or 
Mooring  wool.    (152,513.)    Oct.  ".'7. 

708(1990)'  Great  Northern  Paper  Go.  Method 
and  machine  for  making  paper.    (187,689.)    Oct.  97. 


VII.  -ACIDS;      ALKALIS;     SALTS;      \(>N- 
MKTALLK'     ELEMENTS. 

APPLICATIONS. 

Blanc  and  Jourdan.  Treating  potassic  rocks  etc. 
to  obtain  constituents  in  soluble  form.  99,936. 
Oct.  1"). 

Oraig.  It-covering  potash  etc.  salts  from  blast 
furnace  ga-.es.     99,710.     Oct.  21. 

Davis  and  Levy.  Generation  of  oxygen.  29,671. 
Oct.  20. 

Karbenfabr.  vorm.  F.  Bayer  u.  Co.  Obtaining 
sulphur  or  treating  and  purifying  gases  containing 
hydrogen  sulphide.  29,215.  Oct.  15.  (Ger., 
30.10.  [ 

Foster.  Producing  oxvgen  and  agricultural  lime. 
•J:>.nL>;» — 29,030.     Oct.  13. 

Johnson  (Badische  Anilin  u.  Soda  Fabr.). 
Extraction  of  sulphur.     28,895.     Oct.  12. 

Matlueson  Alkali  Works.  Production  of  barium 
chloride.     29,882.     Oct.  22.     (U.S.,  99.1.30.) 

Schott  u.  Gen.  Rendering  boronatrocalcite 
soluble.     28,723.     Oct.  11.     (Ger..  24.10.19.) 

Soc.  l'Air  Liquide.  Catalytic  materials  for 
synthesis  of  ammonia.  29,850.  Oct.  21.  (Fr., 
28.10.19.) 

Complete   Specifications    Accepted. 

11.955  (1917).  Wade  (Deuts.  Gold-  u.  Silber- 
Seheide-Anstalt).  Manufacture  of  alkali  per- 
carbonates.     (152,366.)     Oct.  27. 

15,045  (1919).  Richards  and  Hutchinson.  Re- 
covery of  soluble  nitrogen  compounds  from  solu- 
tions.    (152.387.)    Oct.  27. 

17.246(1919).  Ashcroft.  Production  of  anhydrous 
magnesium  chloride  or  anhvdrous  double  chlorides 
of  magnesium.     (152,401.)  'Oct.  27. 

17,847  (1919).  Ashcroft.  Electrolytic  decompo- 
sition of  anhydrous  magnesium  chloride  and  pro- 
duction of  magnesium  and  chlorine.  (152,402.) 
Oct.  27. 

18,255  (1919).    Collins.    Separating  sulphur  from 

fases  obtained  in  roasting  and  smelting  sulphur- 
caring  ores.     (152,447.)     Oct.  27. 
26.. 'H  7  0919).     Uchino.     Refining  arsenious  acid. 
(159  596.)    Oct.  27. 

366  (1920).  Toniolo,  and  Officine  Elettrochimiche 
Dr.  Rossi.  Production  of  hvdrogen.  (152,554.) 
Oct.  27. 


VIII.— GLASS;     CERAMICS. 

Applications. 

Bailev.      Kilns    for   firing   pottery    etc.      29,700. 
Oct.  21 : 

Fnedrich.     29,370.     See  X. 


Complete   Specification   Accepted. 
1 1, .183  (1919).     Priest.     See  X. 

IV     BUILDING     MATERIALS. 

APPLICATIONS. 

Curtis.      C'ementitious  compositions  for  flooring, 

paving,  etc.    98,969.    Oot.  18. 

Jager.  Production  of  artificial  marble.  29,077. 
Oct.  II.     (Holland,  14.10.19.) 

Complete   Specifications    Accepted. 

16,817  (1919).  Lesley.  Utilising  low-grado  car- 
boniferous material  in  the  manufacture  of  .Portland 
cm,  ut.     (159,106.)     Oct.  20. 

K.li.'N  (1919).  Slade.  Colouring  wood  grey  or 
black.     (152,427.)     Oct.  27. 

23,277  (1920).  Boveroulle.  Manufacture  of 
cement  from  slag.     (149,988.)    Oct.  20. 


X.— METALS;    METALLURGY,    INCLUDING 
ELECTROMETALLURGY. 

Applications. 

Abraham  and  Thain.  Separating  minerals  etc. 
29,475.     Oct.  19. 

Bengough.  Coating  metals  with  lead.  29,953. 
Oct.  22. 

British  Thomson-Houston  Co.  (General  Electric 
Co.).     Melting  pots.     29,633.     Oct.  20. 

Comp.  Gen.  d'Electricite.  Pot  or  crucible  fur- 
naces.    29,075.     Oct.  14.     (Fr.,  20.10.19.) 

Craig.     29,710.     See  VII. 

Electrolytic  Zinc  Co.  Treatment  of  finely-divided 
zinc.    30;057.    Oct.  23.     (Australia,  24.10.19.) 

Friedrich.  Production  of  glaze-liko  mineral 
coatings  for  iron.   29,370.   Oct.  18.   (Ger.,  is. 10.19.) 

Hall,  and  Rolls-Rovco  Ltd.  Aluminium-bronze 
alloys.    29,673.     Oct.  20. 

Johnston.  Apparatus  for  separating  metals  from 
ores.    30,026.     Oct.  23. 

Lockwood.  Treating  ores,  concentrates,  tailings, 
etc.    29,214.    Oct.  15. 

Morton  (Gibson).     Alloys.     29,200.    Oct.  15. 

Rheinish-Nassauische  Bergwerks  u.  Hiitten  A.-G. 
Rotarv  roasting  and  calcining  furnaces.  29,532. 
Oct.  19.     (Ger.,  20.10.19.) 

Richards.    Manufacture  of  steel.   29,679.   Oct.  20. 

Vickers,  Ltd.,  and  Wilson.  Anti-corrosive  com- 
position.    29,550.     Oct.  19. 

Complete  Specifications  Accepted. 

9268  (1918).  British  Thomson-Houston  Co. 
(General  Electric  Co.).  Manufacture  of  steel. 
(152,371.)     Oct.  27. 

20,840  (1918).  Rossi.  Production  of  an  acid- 
proof  allov.     (121,730.)    Oct.  20. 

16,514  (1919).  Rouse.  Extraction  of  iron  and 
steel  from  ore  and  formation  of  alloys  thereof. 
(152,073.)     Oct.  20. 

17,190  and  20,201  (1919).  Ballantine.  Produc- 
tion of  chrome  iron  or  chrome  steel  alloys. 
(152,399.)    Oct.  27. 

17.247  (1919).    Ashcroft.    See  VII. 

17.248  (1919).  Ashcroft.  Production  of  mag- 
nesium or  its  alloys.    (152,403.)    Oct.  27. 

18,255  (1919).     Collins.     See  VII. 

18,584  (1919).  Reol.  Apparatus  for  dehydrating, 
reducing,  calcining,  or  roasting  minerals  or  other 
pulverulent  material.     (130,978.)     Oct.  27. 

19,262  (1919).  Dudzeele  et  Cie.  Coating  articles 
with  metal.     (139,143.)    Oct.  27. 

22  057  (1919).  Ansell.  Combined  flux  solder  for 
aluminium.     (152.486.)     Oct.  27. 

24,383  (1919).  Priest.  Continuous  regenerativo 
gas-fired  kilns  for  burning  ore-briquettes  and  high- 
temperature  refractory  materials.  (152,509.) 
Oct.  27. 
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4975  (1920).  Gerber.  Manufacture  of  aluminium. 
(139,194.)    Oct.  27. 

10.125  (1920).  Bangerter.  Alloy.  (152,277.) 
Oct.  20. 


XI.— ELECTRO-CHEMISTRY. 

Applications. 

Mond  (Internat.  Precipitation  Co.),  Electrical 
precipitation  of  suspended  particles  from  gaseous 
media.     29,185.     Oct.   15. 

Selvatico.  Manufacture  of  electric  furnaces  and 
ovens.     29,640.     Oct.  20. 

Smaller.  Electric  furnaces.  29,780.  Oct.  21. 
(U.S.,  21.10.19.) 

Complete  Specifications  Accepted. 

9489  (1919).  Lodge,  Lodge,  and  Lodge  Fume 
Deposit  Co.  Electrical  deposition  of  particles  from 
gases.     (152,051.)     Oct.   20. 

17,247  (1919).     Ashcroft.     See  VII. 

18,016  (1919).  Electro-Metals,  Ltd.,  and  Robert- 
son.    Electric  furnaces.     (152.145.)     Oct.  20. 

19,571  (1919).  British  Thomson-Houston  Co. 
(General  Electric  Co.).  Electric  induction  furnaces. 
(152,157.)    Oct.  20. 

21,342  (1919).  Heyen.  Electric  arc  furnaces. 
(152,176.)    Oct.  20. 

24,813  (1919).  Soc.  Anon,  des  Ateliers  de 
Secheron.  Electric  resistance  heaters  and  furnaces 
for  high  temperatures.     (133.706.)     Oct.  27. 

28.743  (1919).  Soc.  Anon,  des  Ateliers  de 
Secheron.     Electric  furnaces.     (138,858.)     Oct.  27. 

28.744  and  30,520  (1919).  Soc.  Anon,  des  Ateliers 
de  Secheron.  Electric  resistance  heaters  and 
furnaces.     (138.859  and  137,276.)     Oct.  27. 


XII.— FATS;     OILS;     WAXES. 

Complete  Specifications  Accepted. 

16,741  and  20,192  (1919)!  Howse.  Nitration  of 
oils  or  fatty  acids.     (152,095.)     Oct.  20. 

19.901  (1919).  Morel.  Manufacture  of  soap. 
(131,881.)     Oct.  27. 


XIII.— PAINTS;    PIGMENTS;    VARNISHES; 
RESINS. 

Applications. 
Frood.      Production    and    utilisation   of   phenol- 
aldehyde  condensation  products.     28,929.     Oct.  13. 
Vickers,  Ltd.,  and  Wilson.     29,550.     See  X. 

Complete   Specification  Accepted. 

14,694  (1919).  Weller  and  Bindley.  Phenol- 
formaldehyde  condensation  products  and  the  pro- 
duction thereof.     (152,384.)     Oct.  27. 


XIV.— INDIA-RUBBER ;  GUTTA-PERCHA. 

Application. 
Campbell  and  Pheazey.     29,501.     See  XV. 

XV.— LEATHER;     BONE;     HORN;     GLUE. 

Applications. 

Adachi   and  Nakayama.      Utilisation   of   leather 
waste.     28,712.     Oct.  11. 

Campbell  and  Pheazey.  Manufacture  of  artificial 
leather  and  substitutes  for  rubber,  gutta-percha 
etc.     29,501.     Oct.  19. 

Jacobsen.  Impregnating  and  greasing  leathers. 
28,912.     Oct.  12. 

Rohm.  Depilating,  neutralising,  and  bating 
hides  and  skins.    28,904.    Oct.  12.     (Ger.,  31.12.19.) 


XVI.— SOILS;    FERTILISERS. 

Applications. 

Alby  United  Carbide  Factories,  and  Dodd.' 
Manufacture  of  fertilisers  containing  nitrogen  and 
phosphate.     29,090.     Oct.  14. 

Foster.     29,029  and  29,030.     See  VII. 

Messerschmitt.  Manufacture  of  manures  29  969 
Oct.  22. 

XVII.— SUGARS;  STARCHES;  GUMS. 

Complete  Specification  Accepted. 
1976  (1920).    Verein.  Chem.  Werke.    See  XVIII. 

XVIII.— FERMENTATION   INDUSTRIES. 
Application. 

Dixen  and  Moore.  Manufacture  of  yeast,  ales 
stout,  etc.     28,695.     Oct.  11. 

Complete  Specification  Accepted. 
1976  (1920).     Verein.   Chem.  Werke.     Manufac- 
ture of  glycerol  from  sugar.     (138,330.)    Oct.  27. 

XIX.— FOODS;    WATER    PURIFICATION; 
SANITATION. 

Applications. 

Candy.  Apparatus  for  purifying  water.  28,927. 
Oct.  13. 

Candy.  Apparatus  for  proportionate  addition  of 
liquid  to  flowing  water.     29,078.     Oct.  14. 

Chaviara,  Clayton,  and  Nodder.  Manufacture  of 
margarine  etc.     28,9.51.     Oct.  13. 

Solomides.  Insecticides  and  fungicides.  29,410. 
Oct.  18. 

Thomson.  Alcoholic  solution  of  animal  etc. 
proteins  for  human  use.     30,048.     Oct.  23. 

Complete  Specification  Accepted. 

20,134  (1919).  Beckmann,  and  Veredelungsges.  f. 
Nahrungs-  u.  Fuutermittel.  Manufacture  of  fodder 
from  straw.     (151,229.)     Oct.  20. 

XX.— ORGANIC  PRODUCTS;   MEDICINAL 
SUBSTANCES ;  ESSENTIAL  OILS. 

Applications. 

Atack.  Oxidation  of  hydrocarbons  having  side 
chains.    28,692.    Oct.  11. 

Imray  (Meister,  Lucius,  u.  Briining).  Manu- 
facture of  therapeutically  active  acridine  com- 
pounds.    29,106.     Oct.  14. 

Wacker  Ges.  f.  Elektro  Chem.  Ind.  Manufacture 
of  dichloroethvlene.  29,956.  Oct.  22.  (Ger  , 
23.12.19.) 

Complete  Specification  Accepted. 
22,739     (1919).       Damiens,     Loisy,     and    Piette. 
Manufacture     of     alcohol     or     ether.       (152,495.) 
Oct.  27. 


XXII.— EXPLOSIVES;     MATCHES. 

Complete  Specification  Accepted. 
24,120       (1919).         Muller.         Manufacture      of 
ammonium  nitrate  explosives.     (152,199.)     Oct.  20. 

XXIII.— ANALYSIS. 

Application. 

Hilger,  Ltd.,  Smith,  and  Williams.  Polariser* 
of  polarimeters,  saccharimeters,  etc.  29,333. 
Oct.  18. 
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Pulverising  apparatus.     J.   Auhe.      E.P.    161,072, 
18.6.19. 

In  an  apparatus  employing  air  or  other  gas  tor 
separating  the  ground  material,  the  fan  and  dust 
■operator  are  external  to  the  grinding  mill,  the  gas 
circulating  in  a  closed  circuit.  A  rotating  km  die- 
tributor  u  keyed  t.>  the  central  driving  -halt  of 
II  .mil  distributee  the  inlet  air,  ami  tin1  out- 
i    air  and  dust  are  controlled  by  dami 

—11.  if.  \ 

/•u/r.M-.i-.      A.K.Davis.      E.P.  161,440,  10.8.19. 

In  pulverisers  for  coal  and  similar  materials,  the 
ground  material  is  drawn  by  suction  from  the 
beater  chamber  through  a  vertical  screen  arranged 
Bamber  above  and  of  the  same  width  a-  the 
beater  chamber.  Baffles  are  provided  to  prevent 
large  pieOM  being  Bung  directly  from  tin-  heater 
blades  cm  to  the  screen,  but  permitting  the  over- 
side material  to  drop  back  directly  into  the  beater 
chamber.  Means  are  provided  for  rapid  removal 
of  the  screen  for  cleaning  or  repairs. — B.  M.  V. 

Botary    machines   for    treating   air   or   gases    with 
liquid,  and   vice   versa.    W.   -l.    Bulgin,    E.   A. 

Hall     and   (J.  Searle.     E.P.   151,314,   24.5.19. 

iiii  effective  surface  of  a  rotary  machine  for  the 
treatment  of  air  or  gas  with  liquid,  and  rice  versa, 
is  constituted  of  helically  twisted  or  corrugated 
metal  strip,  expanded  metal,  or  metallic  wool 
wound  in  layers,  carried  by  a  cylindrical  support, 
through  the  surface  of  which  the  air  or  gas  to  be 
treated  passes  substantially  radially.  The  cylin- 
drical support  rotates  about  a  horizontal  axis 
within  a  casing,  so  «aat  the  effective  surface  just 
dips  into  liquid  contained  in  the  lower  part  of  the 
Casing,  Alternatively,  the  liquid  may  be  supplied 
by  pipes  to  the  effective  surface. — J.  S.  G.  T. 

Furnace*  [;  Seeuperative  ].      A.  Smallwood. 

i: .1'.  151,388,  24.6.19. 

In  the  type  of  furnace  where  a  working  chamber, 
gas  chamber,  and  recuperator  are  arranged  one 
above  the  other,  the  heated  air  is  led  up  flues  cm 
each  side  of  the  furnace  to  ports  in  the  working 
chamber  which,  together  with  the  adjacent  gas 
ports,  are  individually  controlled  by  dampers;  the 
waste  gases  leave  the  furnace  at  one  end  and  pass 
to  the  recuperator. — B.  M.  V. 

Furnace*  [;  Seeuperative  gas- 

K  P.  151,367,  24.6.19. 

In  a  iiirnace  of  the  type  in  which  recuperators  are 
arranged  under  the  working  chamber,  the  waste 
gases  are  withdrawn  through  outlets  disposed  along 
f  the  working  chamber,  while  the  gas 
and  boated  air  are  admitted  through  ports  in  the 
floor  of  the  chamber  from  their  appropriate  flues 
underneath. — B.  M.  V. 

Hrnl   rxrhnmir  ihrirrs.      Maison   F.   Fouche.      E.P. 

151,551,  20.3.20.    Canv.,  12.2.20. 

A  hut  exchanger,  more  particularly  applicable  to 
steam  i  oiidensers  and  coolers  for  liquids  and  gases, 
comprises  a  number  of  juxtaposed  or  superposed 
radiator  elements  each  composed  of  a  coil  of  high- 
pressure  tubing  having  a  connecting  sleeve  at  each 
end.  These  sleeves  are  hollow  and  comprise  an 
inner  and  outer  wall,  and  stepped  end  walls 
which  fit  tightly  against  each  other.  The  sleeves 
slide  along  a  collector  tube  in  which  there  is  a  longi- 
tudinal slot,  and  are  clamped  in  position  by  a  nut 
or  other   device.      Distance   rings   can  be   inserted 


-].    A.  Smallwood. 


between  two  sleeves  and  are  provided  with  join! 

la.  BS  001  responding  to  those  of  the 

— J.8.  G.  T. 

Htat-inrulating  matst ml  for  tteam  and  other  pipt  i, 
boilers,  cylinders,  and  the  like:  Manujactv 
.    J.D.Gili ii      B.P.  161,738,  8.7.19. 

In k   Haste   products,   ..insisting   mainly   of  calcium 

carbonate,  obtained  in  the  manufacture  of  can  tic 
soda  ancl  sodium  hypochlorite,  and  in  the  leaching 
o|  bleaching  powder,  are  mixed  with  lit  of  fibrous 
materia]  (preferably  asbestos)  and  with  water  to 
the  consisteni  j  ol  stiff  mortar.  The.  mixture  is  cast 
into  moulds,  transferred  from  the  mould  to  a 
Banged  semi-cylindrical  core,  and  dried  in  an  oven. 
Before  mixing  with  the  fibrous  substance  the  waste 
materials  ma]  !"■  treated  with  carbon  dioxide  from 

waste     chimney      gases     to     convert     any     calcium 

hydroxide  into  Bocculenl  calcium  carbonate.  If 
asbestos  is  not  used,  a  veneer  of  waste  material 
»iih  asbestos  is  applied,  so  that  the  latter  only  is 
in  contact  with  the  heated  surface. — H.  S.  H. 

Biixer.  .1.  Johnson.  U.S. P.  1,353,165,  21.9.20. 
Appl..  21.2.19. 

A  kotaky  mixer  is  mounted  on  a  vertical  shaft  and 
arranged  at  the  bottom  of  a  vessel  containing  the 
material  to  he  mixed.  Material  is  directed  out- 
wards through  the  mixer  by  centrifugal  force,  cir- 
culates upwards  through  the  vessel  at  the  periphery, 
and  then  downwards  at  the  centre  to  the  central 
opening  of  the  mixer.  Means  are  arranged  at  flu- 
inlet  of  the  mixer  to  impose  on  the  incoming 
material  a  movement  radially  inwards. — W.  F.  F. 

Dissolver;     Sapid    .       J.     Johnson.       U.S. P. 

1.353, 166,  21.9.20.  Appl.,  21.2.19. 
A  container  has  pockets  at  the  bottom  formed  by 
radial  partitions  extending  inwards  about  half  the 
radius  of  the  container,  and  the  material  to  be  dis- 
solved is  placed  in  these  pockets.  A  central 
rotating  wheel  and  guide  blades  are  arranged  to 
direct  the  solvent  liquid  into  the  pockets. — W.  F.  F. 

Dehydrator.  W.  M.  Luther.  U.S. P.  1,353,167, 
21.9.20.    Appl.,  26.9.19. 

A  casing  contains  a  series  of  L-shaped  heating  pipes 
attached  at  one  end  to  a  transverse  inlet  header, 
and  at  the  other  end  to  a  longitudinal  outlet  header. 
A  reducing  valve  is  placed  in  the  inlet  pipe.  Super- 
posed horizontal  conveyors  are  arranged  so  that  the 
uppermost  projects  through  one  end  of  the  casing 
and  the  lowermost  through  the  other  end.  A 
spreader  is  arranged  at  the  inlet  of  the  uppermost 
conveyor,  and  the  material  passes  from  each  con- 
veyor to  the  next  below.  The  conveyors  are  driven 
through  variable  speed  gearing,  and  travel  alter- 
nately in  opposite  directions  with  a  wave-like 
motion. — W.  F.  F. 

Dniimi  i,r  cool  i  mi  iippiinifiis.  P.  Steeiifoldt-Lind- 
holm.     U.S. P.  1,353,358,  21.9.20.    Appl.,  11.3.19. 

The  material  to  be  dried  is  supported  on  shelves 
arranged  to  form  a  zig-zag  channel  for  the  passage 
of  air  heated  to  the  desired  temperature.  The  air  is 
heated  in  a  passage  located  on  one  side  of  and  below 
the  drying  chamber,  and  after  passing  over  the 
material  is  led  through  a  chamber  above  the  drying 
chamber,  containing  hygroscopic  material. 

—J.  S.  G.  T. 

Dryer.  F.  C.  M.  Vahn.  Assr.  to  Buffalo  Foundry 
and  Machine  Co.  U.S. P.  1,353,980,  28.9.20. 
Appl..  27.1.19. 

The  material  is  dried  on  a  moving  surface,  from 
which  it   is  scraped  and   falls  off   between   plates 

which  form  the  walls  of  a  jacket  through  which  a 
cooling  fluid  is  passed. — B.  M.  V. 
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Leaching  machine.    G.  S.  Dyer.    U.S. P.  1,353.463, 

21.9.20.  Appl.,  27.8.19. 
Material  to  be  treated  is  fed  at  one  end  into  a 
rotary  cylindrical  leaching  chamber.  A  longitudinal 
series  of  transverse  annular  partitions  divides  the 
chamber  into  compartments,  and  diametrically 
opposite  shifter  plates,  spaced  at  their  outer  edges 
from  the  partitions  and  extending  at  their  inner 
edges  through  central  openings  in  the  partitions, 
are  arranged  adjacent  to  each  partition  and  oblique 
thereto.  A  pipe  for  supplying  water  is  provided 
at  the  other  end  of  the  chamber.  Each  compart- 
ment of  the  chamber  can  be  supplied  independently 
with  steam  through  a  pipe  placed  outside  the  peri- 
pherics of  the  openings  in  the  partitions.  At  the 
end  of  the  chamber  at  which  water  is  supplied,  the 
steam  pipes  are  jacketed  bv  a  washing  chamber. 

—J.  S.  G.  T. 

Catalytic  reactions  in  the  vapour  phase;  Producing 

.     F.   A.   Canon,   Assr.   to   The   Barrett  Co. 

U.S. P.  1,355,105,  5.10.20.     Appl.,  18.4.19. 

A  circulatory  motion  is  imparted  to  a  catalyst  sus- 
pended in  a  gas  mixture. — L.  A.  C. 

Atomising  liquids,  or  solids  dissolved  or  suspended 

in  them;  Process  for .     H.  Seiferheld.     G.P. 

302,554,  20.2.17. 

Atomising  of  liquids  may  be  promoted  by  dissolving 
a  gas  in  the  liquid  and  so  raising  its  vapour  tension 
considerably.  Solids  may  be  atomised  by  dissolving 
them  in  a  liquid  and  then  treating  this  as  above. 
In  the  application  of  the  method  to  atomising 
water  for  use  in  sulphuric  acid  chambers,  or  for 
washing  gases  in  the  contact  process,  sulphur 
dioxide  is  dissolved  in  the  water.  The  process  is 
applicable  to  alcohols,  ether,  olefines,  and  mineral 
acids  and  to  naphthalene,  camphor,  pinacones,  and 
phenol,  and,  in  addition  to  sulphur  dioxide,  carbon 
dioxide  and  monoxide,  nitrogen  oxides,  or  air  may 
be  employed. — W.  J.  W. 

Gases;  Process  for  cooling  previous  to  lique- 
faction. Chem.  Fabr.  Griesheim-Elektron.  G.P. 
324,266,  16.2.17. 

The  dry  waste  gas  leaving  the  apparatus  is  cooled 
by  saturation  with  a  cooling  liquid,  and  is  then 
used  to  cool  the  gas  to  be  liquefied. — L.  A.  C. 

Dryers;  Rotary  .       O.  Imray.       From  W.  J. 

Kuntz.    E.P.  151,518,  31.12.19. 
See  U.S.P.  1,229,978  of  1917;  J.,  1917,  918. 

Electrical  deposition  of  particles  from  gases.  O. 
and  L.  Lodge,  and  Lodge  Fume  Deposit  Co..  Ltd. 
E.P.  152,051,  14.4.19. 

See  U.S.P.  1,345,790  of  1920;  J.,  1920,  711a. 

Furnace;  Mechanical  .       A.  Ramen.       U.S.P. 

1,353,268,  21.9.20.     Appl.,  1.5.18. 

See  E.P.  118,812  of  1918;  J.,  1918,  659  a. 

Evaporating  and  distilling  apparatus.      A.  Duodo. 

U.S.P.  1,353,521,  21.9.20.    Appl.,  16.11.17. 
See  E.P.  111,480  of  1917 ;  J.,  1918,  537  a. 

Crystals;   Method  of  and  apparatus  for  forming 

large  .     O.  Dreibrodt,  Assr.  to  Elektrochem. 

Werke  Ges.     U.S.P.   1.353,571,   21.9.20.     Appl., 
27.6.14.     Renewed  6.2.20. 

See  G.P.  273,929  of  1913;  J.,  1914,  822. 

Surface    condenser.     Condenser.     R.   N.   Ehrhart. 

U.S.P.    1,353,641-2,    21.9.20.      Appl.,    21.8    and 

8.11.18. 
See  E.P.  131,595  and  134,852  of  1919;  J.,  1920,  681  a. 


Gases;  Apparatus  for  treating  with  liquids. 

G.  H.  Walker,  Assr.  to  Heenan  and  Froude,  Ltd. 
U.S.P.  1,353,685,  21.9.20.    Appl.,  31.5.16. 

See  E.P.  8676  of  1915;  J.,  1916,  822. 

Drying  sand;  Machines  for .  J.  Southall.  E.P. 

151,891,  4.2  and  20.4.20. 

Furnaces  [;  Heat-treating  ]  and   discharging 

apparatus  therefor.  C.  A.  Parsons,  S.  S.  Cook, 
A.  Q.  Carnegie,  and  J.  Ford.  E.P.  152,104, 
4.7.19. 

Digesters  and   other  apparatus;   Covers  for  - . 

Soc.  d'Outillage  Mecanique  et  d'Usinage  d'Artil- 
lerie.  E.P.  152,265,  20.2.20.     Conv.,  15.12.19. 


Drying.    E.P.  151,4 


See  XIXa. 
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Benzene   formed   in   gas   retorts  and    coke    ovens; 

Origin   of .      F.   Fischer   and  H.   Schrader. 

Brennstoff-Chem.,  1920,  1,  4—6,  22—24. 

Previous  theories  on  the  formation  of  benzene  are 
shown  to  be  untenable.  It  is  shown  experimentally 
that  phenols  when  heated  with  hydrogen  yield 
benzene,  C,H.(CHs)OH  +  H2  =  C6H5CH,  + HaO,  and 
CcHs.CH3+H2  =  C,Ha+CH,,  and  this  reaction  may 
be  of  importance  in  the  manufacture  of  benzene 
from  tar.  With  iron  tubes  only  poor  yields  of  ben- 
zene were  obtained  and  much  carbon  separated,  but 
with  tinned  iron  tubes,  at  750°  C,  good  yields  (up 
to  78%)  were  obtained  from  phenols  and  from 
toluene  and  higher  benzene  homologues.  Hexane 
yielded  very  little  benzene,  but  high  yields  were 
obtained  from  diphenyl,  aniline,  diphenylmethane, 
and  diphenylamine. — J.  R.  P. 

Methane;  Behaviour  of  — —  at  high  temperatures 
alone  and  in  contact  with  the  other  constituents 
in  firedamp  explosions.  H.  Winter.  Brennstoff- 
Chem.,  1920,  1,  17—22. 

In  mixtures  of  pure  methane  and  air  containing 
50 — 9'2%  CH,,  combustion  takes  place  according  to 
the  equation  CH4  +  202  =  C02  +  2H20.  In  mixtures 
containing  9'2 — 14%  CH4  combustion  of  the 
methane  is  inoomplete.  In  addition  to  carbon 
dioxide,  water,  and  hydrogen,  the  residues  contain 
carbon  monoxide  when  the  ratio  02!CH4  is  some- 
what greater  than,  equal  to,  or  less  than  20I1. 
When  the  concentration  of  oxygen  becomes  smaller, 
hydrogen  appears  in  addition  to  carbon  dioxide  and 
monoxide,  nitrogen,  and  water.  The  explosion 
under  these  conditions  is  also  accompanied  by  de- 
position of  carbon  within  a  6mall  area. — J.  R.  P. 

Gasoline  from  natural  gas.  IV.  Temperature  cor- 
rection and  blending  charts.  R.P.Anderson.  J. 
Ind.  Eng.  Chem.,  1920,  12,  1011—1015. 

A  nomographic  chart  based  upon  the  relationship 
between  the  coefficient  of  expansion  and  the  sp.  gr. 
of  gasoline  is  given ;  also  temperature  correction 
tables  for  Baume  gravity  and  volume  extending 
from  30°  F.  to  -20°  F. ;  and  a  blending  chart  for 
blending  two  grades  of  gasoline,  or  gasoline  and 
naphtha. — C.  A.  M. 

Petroleum   distillates;   Use    of   alcohol   in   refining 

.     Z.  Budrewicz.     Przemvsl  Chem.,  1920,  4, 

63—64.    Chem.  Zentr.,  1920,  91,  IV.,  448. 

In  the  refining  of  Baku  solar  oil  with  sulphuric 
acid,  alcohol  is  added  in  some  factories  to  remove 
the  sulphonic  acids,  aqueous  solutions  of  which  form 
persistent  emulsions  with  mineral  oils.  The  oil, 
after  treatment  with  sulphuric  acid,  is  warmed  to 
50°  C,  treated  with  025— 0'3%   of  alcohol,  shaken 
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for  1  hr  ,  and  allowed  in  stand.    The  Bulpbonic  at  ids 

are  then  run  otf  :m«l  the  Oil   IS  Washed,      In  tin"  wav 

1      hi    Bulphonic   acids   have   bi  en   produoed   from 
Baku  solar  oil.    They  possess  d  ind  emulsi- 

fying properties  in  acia,  neutral,  and  alkaline  Rota- 
tions and  in  hard  waters. — .1     H.  L, 

I'nintfin    VDQX;    Influence    of   high    temperatures   on 

.    H.  Bursty n  and,  W.  Jakubowica.    Praemyal 

Chem  .  1919,  3,36     IS.    Chem,  Zentr.,  1990,  Bl, 
l\   ,448     I4S. 

Osusi  petroleum  from  Boryslaw.  sp.  gr.  0'856 

,  nt  ii  nli  50     of  '.|s     sulphuric  ai  id  al   10    C 
and  subquent  washing,  was  distilled.    According  a^ 

:   uillntion  ivns  st.  pped  at    l.'.n   .   L't»0   .   i 

C.  the  proportion  of  paraffin  wax  obtained 
rrom the  residue waa  138  ,  12  8  .  1 11  J  ,orl0"]  - 
In  each  oaae  the  paraffin  had  a  Betting  point  ol 
51'5°  0.  Bince  no  appreciable  amount  of  paraffin 
»ax  pissed  into  the  distillates  the  differences  in  the 
amount  of  wax  obtained  arc  attributed  to  decom- 
position, which  la  stated  to  occur  oven  at  126°  C, 
mainly  owing  to  the  action  of  the  air.  tin  tins 
account  distillation  m  vacuo  is  recommended. 

-.1.  II.  L. 

Ozukfi  it. ■ ;   I>i  tei  ininntion   of  paraffin    war   ">  . 

A.    S.    Moss.     Przemvsl   Chem.,   1920,   4,   74—76. 

Chem.  Zentr.,  1920,  91,  IV.,  449-  ISO 
KiaiM  9  to  G  g.  of  the  paraffin  distillate  is  mixed 
with  20  of  animal  charcoal  previously  dried  at 
1  .  and  the  mixture  is  extracted  with  petrol 
of  b. p.  50°— 60°  C.  The  extract,  containing  the 
total  paraffin  wax  and  the  paraffin  oil,  is  freed  from 
petrol,  dissolved  in  warm  acetone,  and  cooled  to 
-22°  ('..  whereupon  the  paraffin  wax  crystallises 
whilst  the  ml  remains  in  solution.  After  filtering 
and  washing  with  acetone  at  -22°  C,  the  paraffin 
is  dried  at  100°  C.  The  soft  paraffins  separate 
from  the  acetone  solution  only  at  -30°  C.  A 
sample  of  ozokerite  showed  47"35%  of  paraffin  by 
tin  Engler-HSfer  method,  and  65'85%  by  the 
method  described  above. — J.  H.  L. 

Mineral  oil  products;  Determination  of  the  todtns 

value   of  .        AW    H.    Roderer.        Z.    angew. 

Chem.,  1920,  33,  235—237. 
Tin-:  HuU-Waller  and  Wijs  iodine  solutions  are  the 
most  suitable  for  lignite  tars  and  distillates.  With 
inner  the  maximum  values  are  obtained  in 
24  hrs.  with  a  5-fold  excess  of  iodine,  and  with  the 
latter  in  16  hrs.  with  a  10-fold  excess.  Crude 
petroleum  oils  require  a  double  excess  of  iodine  with 
Wijs'  solution  and  a  period  of  16  hrs..  and  montan 
wax  a  10-fold  excess.  In  the  case  of  each  product 
it  is  necessary  to  determine  the  effect  of  iodine 
and  of  time. — C.  A.  M. 

OS    emulsions;    New    technical    methods  for  separ- 

atimj  aqueous  .      I.  Moscicki  and   K.   Kling. 

Prsemysl  Chem..  1920,  4,  2—8.  Chem.  Zentr., 
I,  91,  IV..  148. 
Is  aocordance  with  the  method  previously  sug- 
geeted  (•!..  1919,  885  a).  aqueous  mineral  oil  emul- 
sions may  be  separated  hv  maintaining  them  for 
3  I  In-  it  180°— 140°  C.  under  2—6  atm.  pressure 
in  a  perfectly  air-tight  pressure  vessel.  The  emul- 
sion may  he  forced  continuously  under  pressure 
through  a  preheating  system  into  a  vertical  holder, 
in  which  it  slowly  rises.  The  dimensions  ■  of  the 
holder  are  Bach  that  the  emulsion  remains  in  it  for 
several  hours  at  a  temperature  high  enough  to 
effect  separation.  The  separated  oil  is  discharged 
through  ■  pressure  valve  at  the  top  of  the  holder, 
and  the  separated  water  is  discharged  from  the 
bottom.— J.  H.  L. 

Gelatin  us  an  emulsifying  agent  [for  kerosene"] 
II  N  Holmes  and  W.  C.  Child.  .1.  Anier.  Chem 
Soc,  1920.  42,  2049—2056. 

In  the  emiilsifieation  of  kerosene  in  water  and  salt 


solutions  bj  the  aid  oi  gelatin  the  maximum  lower- 
ing of  the  surface  tension  should  he  obtained.    This 

ia  secured  just  as  well  by  0"8  0*4  g.  of  gelatin  per 
L00  o.o.  ol  water  as  bj  In  g,  Acids,  bases,  and 
liquefying  ^alts  (sodium  iodide,  chloride,  and 
nitrate)  also  lower  it  b  little,  whilst  solidifying  -alts 
iium  sulphate,  tartrate,  and  citrate)  raise  it. 
\  coaity  must  no!  be  increased  more  than  a  little 
beyond  thai  ol  water,  a  small  amount  of  gelatin 
only  may  therefore  be  used  or  the  gelatin  must  be 
liquefied  by  suitable  electrolytes.  The  latter  met  hod 
yields  the  better  emulsion.  An  exec  i  of  acid, 
base,  or   liquefying  salt  must  not  be   used.     The 

main  factor  m  oil-water  einiiUilieat  ion  with  the  aid 

of  gelatin  is  viscosity  -not  the  maximum  but  the 
most  favourable  viscosity.    (Cf.  J.C.S.,  Dee.) 

-J.  F.  S. 
See    also    pages    (a)    7  It;,    Ammoniacal    lijiior 
fFrere);   751,   Blast-furnace   gas  (Hutchinson   and 

Bury);  7<;:i.  Ichthyol  nil  (Seheiblcr);  768,  Ahsorhenl 

for    hydrocarbons    (Piechota),    Carbon     monoa 
(Teague). 

Patknts. 
Burning  fuel.     11.  11.  Hurt,  Assr.  to  Robeson  Pro- 
Co.  U.S. P.  1,329,300,  27.1.20.  Appl.,  11.5.18. 

Kink.i.y  divided  fuel  is  wetted  down  with  concen- 
trated sulphite-cellulose  waste  lye  and  charged  on 
to  a  firo  bed. 

Retorts  for  distilling  nulionaceoui  materials.  J. 
West,  W.  Wild,  ami  West's  Gas  Improvement  Co. 
E.P.  144,051,  7.5.1.». 

A  SET  of  horizontal  or  inclined  gas  retorts  discharge 
into  a  vertical  chamber,  heated  externally,  into 
which  steam  is  injected  to  produce  water-gas  by 
interaction  with  the  coke  from  the  retorts.  The 
water-gas  passes  through  the  retorts  and  mixes  with 
the  distillation  gases.  The  vertical  chamber  may 
be  discharged  continuously  or  intermittently.  The 
retorts  are  heated  by  products  of  combustion  from 
chambers  below,  the  gases,  after  passing  back  and 
forth  across  the  retorts,  being  led  down  the  opposite 
sides  of  the  vertical  coke  chamber.  The  retorts 
are  supported  on  walls  which  serve  as  baffles  to 
equalise  the  heating. 

Coke-oven  anil  like  gases;  Recovery  of  ammonia 

from  .       Soc.    Ind.  de   Prod.   Chim.        E.P. 

136,834,  27.9.18.  Conv.,  27.6.18. 
Tut:  ammonia  is  absorbed  in  a  solution  of  sodium 
bisulphate  at  70°  C.  The  precipitate  of  sodium- 
ammonium  sulphate  which  forms  is  separated, 
dried,  and  heated,  first  at  100°  C.  to  expel  water 
of  crystallisation,  and  then  at  350°— 600°  C.  to  de- 
compose it  into  ammonia  and  sodium  bisulphate.' 

Can  producers.  J.  F.  Wells.  E.P.  144,520,  1.9.19. 
Around  the  producer  chamber  is  au  annular  water 
space  through  which  tuyeres  extend  to  deliver  air 
to  the  producer.  The  air  is  supplied  by  an  in- 
jector, which  may  be  operated  by  the  exhaust  of 
the  engine  or,  before  the  injector  comes  into  opera- 
tion, by  an  auxiliary  fan.  The  air  may  first  be 
drawn  over  the  surface  of  the  water  in  the  annular 
space  to  become  charged  with  steam,  or  the  annular 
space  may  be  closed  and  the  steam  generated  used 
to  actuate  the  injector.  The  ashes  are  discharged 
by  a  screw  conveyor  working  in  a  chamber  below 
the  producer. 

Suction  gas  generators.  J.  Franklin.  E.P. 
151,329,  18.6.19. 

A  cylindrical  generator  is  provided  with  a  fire- 
brick lining,  12,  surrounded  by  asbestos,  ].'!.  ..up- 
ported  on  the  firebar  supports,  8,  and  extending 
upwards  to  a  level  short  of  the  bottom  of  the  feed 
hopper,  9.  The  genera  tor  is  surrounded  by  an 
annular  space,  16,  packed  with  wire  netting,  27. 
and  a  pipe,  18,   is  provided  connecting  the  upper 
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end  of  this  space  with  the  ashpit,  14.  Gas  is 
drawn  from  the  generator  through  the  pipe,  33,  to 
the  cooler  and  washer,  34,  and  thence  to  the  main. 


35.  In  operation  the  damper,  19,  is  closed  and  20 
opened,  and  the  cover,  10,  removed,  so  that  air 
is  drawn  through  the  pipe,  21,  and  upwards  through 
the  fire.  The  damper,  19,  is  then  opened  and  20 
closed,  water  is  admitted  to  the  channel,  24,  and 
the  cover,  10,  replaced.  Air  and  steam  are  thus 
drawn  through  the  packing,  27,  and  ashpit,  14,  to 
the  fire  to  generate  water-gas.  The  water  supply 
is  regulated  automatically  by  the  suction  pressure 
of  the  engine,  which  acts  upon  the  piston    47. 

— W.  F.  F. 

Gas  producer.  F.  J.  Grocott.    E.P.  151,520,  15.1.20. 

A  gas  producer  mounted  on  a  truck  is  provided 
with  a  vertical  partition  extending  downwards 
from  the  top  for  about  half  the  height.  A  fuel 
supply  hopper  is  arranged  at  the  top  of  one  of  the 
compartments  and  a  gas  outlet  at  the  top  of  the 
other.  Another  gas  outlet  at  the  side  of  the  latter 
compartment  is  connected  with  a  furnace  where  the 
gas  is  to  be  used  as  fuel.  The  gas  flows  to  the  out- 
let at  the  top  as  soon  as  it  is  opened,  and  hence 
connexion  of  the  other  outlet  with  the  furnace  is 
facilitated.— W.  F.  F. 

Gas  mixtures;  Removal  of  carbon  monoxide  from 

.     S.  Friinkel.     G.P.  303,931,  7.3.16. 

In  the  use  of  chromic  acid,  in  presence  of  sulphuric 
acid,  as  a  gas  absorption  agent,  the  addition  of 
catalysts  is  prescribed,  suitable  materials  being 
mercuric  oxide,  silver  oxide,  palladium  oxide,  and 
oxides  and  compounds  of  metals  such  as  iron,  man- 
ganese, chromium,  and  tungsten,  which  combine 
with  oxygen  in  various  proportions. — W.  J.  W. 

Gas  cleaning  apparatus.  J.  F.  Wells.  E.P.  151,443 

20.8.19. 
An  apparatus  for  cleaning  gas  and  extracting  tar 
is  built  up  of  separate  elements  mounted  on  a  hori- 
zontal shaft,  the  number  of  elements  being  variable. 
The  casing  is  divided  into  transverse  compartments 
by  annular  partitions  clamped  between  circumfer- 
ential rings,  and  paddles  are  arranged  to  rotate 
in  the  compartments.  Each  paddle  is  provided  with 
a  central  disc  so  that  the  gas  is  compelled  to  take 
a  tortuous  path  alternately  outwards  and  inwards 
over  the  paddles  and  through  the  central  openings 
in  the  partitions.  A  propelling  fan  is  provided  in 
the  end  compartment  and  tar  outlets  at  the  bottom 
of  each  compartment. — W.  F.  F. 

Naphthalene  from  gas  obtained  by  the  distillation 
of  coal;  Apparatus  for  the  complete  extraction 

of  .       D.   Marbais  and  C.  Deguido.       E.P 

151,463,  13.9.19. 

Coal  gas  containing  naphthalene  is  passed  through 


a  refrigerator,  where  it  is  cooled  to  18°  C,  and  then 
upwards  through  a  scrubber  in  counter-current  to 
anthracene  oil  which  is  sprayed  into  the  top  at 
22°  C.  The  anthracene  oil  may  be  mixed  with  about 
4%  of  benzol  to  prevent  absorption  of  benzol  from 
the  gas.  The  oil  is  subsequently  distilled  with 
steam  to  free  it  from  naphthalene,  and  is  then 
passed  through  a  cooler  supplied  with  cold  water 
from  the  gas  cooler  first  mentioned,  where  it  is 
cooled  to  22°  C.  and  supplied  again  to  the  scrubber. 
{Cf.  E.P.  118,730;  J.,  1918,  616  a.)— W.  F.  F. 

Ammonia;  Preparation  of from  gas  liquor.    G. 

Schuchardt.  G.P.  324,582,  16.7.19. 

In  the  process  in  which  the  ammonia  is  driven  off 
by  means  of  hot  air,  both  the  air  and  liquor  feeds 
are  preheated  by  the  heat  of  the  retorts. — C.  I. 

[Petroleum'}  hydrocarbons;  Apparatus  for  cracking 

.     J.   W.   Coast,  jun.,  Assr.  to  The  Process 

Co.  U.S.P.  1,353,316,  21.9.20.  Appl.,  27.9.17. 
The  oil  is  circulated  through  two  cracking  elements, 
one  a  pipe,  and  the  other  a  relatively  large  still. 
The  pressure  is  regulated  in  the  still  by  an  outlet 
valve,  and  in  the  pipe  by  a  valve  in  one  of  the  con- 
nexions between  the  two  elements.  Vapour  passes 
out  of  the  still  into  a  condenser. — L.  A.  C. 

Gasoline  and  other  products;  Apparatus  for  pro- 
ducing   from  hydrocarbons.  A.  A.  Daughertv 

U.S.P.  I,353,a38,  21.9.20.  Appl.,  23.5.17. 
Htdkocaebon  oils  are  heated  above  700°  F.  (370°  C.) 
and  under  a  pressure  of  more  than  300  lb.  per  sq. 
in.,  and  are  allowed  to  expand  suddenly  to  atmos- 
pheric pressure.  The  expansion  vessel  is  heated 
to  vaporise  any  condensed  liquid,  and  the  vapour 
is  withdrawn  therefrom  by  suction  and  passed  into 
a  condenser. — L.  A.  C. 

Hydrocarbons ;  Continuous  production  of  light  ■ 

from  heavy  hydrocarbons  and  waste  products 
thereof  by  distillation  under  pressure.  Zeller  und 
Gmelin.     G.P.  303,235,  29.10.15. 

The  oil  is  first  subjected  to  a  cracking  process  under 
a  low  excess  pressure  to  remove  substances  which 
are  liable  to  form  coke  and  pitch,  and  then  sub- 
jected to  a  continuous  distillation  process  under  a 
high  pressure  in  an  autoclave. — J.  H.  L. 

Oils;  Process   and   apparatus  for  separating  

from  mixtures  by  means  of  continuous  distillation 
and  concentration  columns.  Maschinenbau- 
A.-G.  Golzern-Grimma.  G.P.  324,280,  20.2.18. 
The  residue  leaving  the  concentrator  passes  into  a 
reservoir  heated  by  the  distillation  column,  and 
either  returns  as  vapour  to  the  concentrator,  or 
overflows  into  the  distillation  column. — L.  A.  C. 

Lubricant;  Production  of  a  consistent  from 

mineral  oil  and  resin  oil.  Dr.  Graf  und  Co.,  and 
A.  Fischer.  G.P.  323,905,  12.2.18.  Conv.,  4.2.18. 
An  aqueous  emulsion  consisting  of  resin  oil  or  dis- 
tillation residues  therefrom,  mineral  oil,  and 
aqueous  ammonia,  is  intimately  mixed  with  milk  of 
lime  and  then  treated  with  an  aqueous  solution  of 
aluminium  or  zinc  sulphate.  The  greater  part  of 
the  water  is  then  separated,  preferably  by  means  of 
a  filter-press,  and  the  residue  is  intimately  mixed 
with  mineral  oil  and,  if  desired,  with  an  aniline 
dye.  On  heating  for  several  hours,  the  product 
undergoes  a  reaction,  with  elimination  of  water, 
and  a  lubricant  very  stable  towards  heat  is  pro- 
duced which  is  suitable  for  high-speed  engines, 
automobiles,  etc. — J.  H.  L. 

Coke;  Manufacture  of and  apparatus  therefor. 

F.  J.  Sivyer.  U.S.P.  1,354,809,  5.10.20.  Appl., 
15.11.17. 

See  E.P.  113,091  of  1918;  J.,  1919,  4  a. 
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Skcdt  and  other  carbumiceuus  materials;  Apparatus 
for  recovering  oil  from .     Process  fur  distil- 

hmj  tttrbonaceout  materials.       G.   \V.   Wallace. 
I  LP.  129,996— 7,  16.7.19.    Conv.,8.2  and  98.3.18. 

-  I".  1.283,000—1  of  1918;  J.,  1919,  68  a. 

tgenating  carbon  compound*  [e.g.,  coal,  for 

oration  of  liquid  product)];  l'rocrst  of . 

K.  Bergjua,  Assr.  to  The  Chemical  Foundation, 
i    si*.  1,849,790,  8.6.20.    A|.Pi.,  is.  iio. 

3d  E  P    1-  S39  of  191  I;  J..  1916.  167. 

Briquette*;  Presses  for  forming  - — .       J.  Reol. 
K  P.  128,956,  27.6.19.    Con  v..  20. 1.1  I 

llydrogenatiun     of     naphthalene.       G.P.     300,052. 
Ill 

Oil  tarnish  substitute.     G.P.  323,155.    See  X  1 1 1 

Fatty  acids  etc.    G.P.  321.663.    See  XX. 

IIb.-DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 
I  •  Dnclanz  and  Lannenberg.    See  XX. 

Patents. 
Metallic-filament     electric    lamps;    Removing    film 

hum  [bulb  of]  used  .     F.  Harrison.     U.S. P. 

1,353,654,  21.9.20.    Appl.,  8.7.19. 
Tin:  inner  surface  of  the  bulb  is  washed  with  hydro- 
gen [» t.  xulo. -  .1 .  S.  i ■    T. 

Electrical   discharge   tubes.      Siemens   uud   Halskc 
I    Q.    Q.P.  333,905,  11.3.13. 

Is  discharge  tubes  conductivity  is  caused  by  nitro- 
gen obtained  by  the  use  of  electrodes  of  a  metal 
-ii'  h  as  tantalum,  which  absorbs  large  volumes  of 
the  gas  and  again  evolves  it  on  heating. — W.  J.  W. 

Electrodes  for  discharge  tubes;  Manufacture  of 

from  light  metals.     Studien-Ges.  fur  elektrischs 
I,  urlitrohren  m.b.H.     G.P.  323,494,  3.11.17. 

DtntM  of  the  desired  metals  which  are  readily 
decomposed,  or  mixtures  of  these,  are  decomposed 
in  the  discharge  tubes  or  in  vessels  in  connection 
with  them.  Suitable  compounds  are  metallic  azides 
or  a  mixture  of  sodium  azide  and  barium  chloride. 

— W.  J.  w. 

Product*  from  carbohydrates.    U.S. P.  1,327,737—8. 
SI. 


III.— TAB  AND  TAR  PRODUCTS. 

Aromatic  compounds ;  Use  of  catalysts  in   the  sul- 

phonation  of  .        J.   A.   Ambler  and   W.   J. 

C.tton.  J.  Ind.  Eng.  Chcm.,  1926,  12,  968—969. 
Hkv/.enb  was  dissolved  in  70%  sulphuric  acid  and 
sulphonated  at  243°  to  259°  C.  in  the  presence  of 
various  catalysts  (0'1%  of  the  active  element  of  the 
weight  of  sulphuric  acid).  Compounds  of  copper, 
mercury,  vanadium,  chromium,  potassium,  and 
lithium  had  a  slight  catalytic  action,  whilst  mix- 
tures of  sodium  sulphate  and  vanadium  pentoxide 
were  the  most  active.  The  increased  sulphonation 
caused  by  the  presence  of  sodium  and  potassium  sul- 
phates in  the  sulphonation  mixtures  was  not  en- 
tirely due  to  the  increase  in  the  boiling  point  of 
the  sulphuric  acid.  The  formation  of  disulphonic 
acid  was  promoted  by  the  presence  of  sodium  or 
lithium  sulphate,  and  still  more  so  by  the  mixture 
of  vanadium  pentoxide  and  sodium  sulphate,  but 
was  inhibited  by  the  other  catalysts. — C.  A.  M. 

Formation    of    benzene.       Fischer    and    8chrader. 
See  IIa. 


lodint  value  of  mineral  nils.  Roderer.    See  IIa. 

I'm  i  ntk. 
A  nt  lira  not ;   Manufacture   of  .        A.   G.    IYrkin. 

B.P.  161,707,  96.6.19. 

A  nth  Hanoi,  i-  obtained  bj   beating  anthraqoinone 

(60  pts.)  with  glucose  (80  pta  >  and  a  30%  solution 

..I  sodium  hydroxide  (Hod  pts.)  in  an  autoclave  pro- 
rided   with   stirring  gear  at   230°  C.  for  5 — 10  his. 

The  anthranol   is  precipitated   from   the   reaction 

mixture  by  the  addition  of  hydrochloric  acid  or  by 

Lading   in   carbon  dioxide.       Instead   of   glucose, 

sucrose,  molasses,  maltose,  lactose,  and  the  like  may 
be  used  with  similar  results. — G.  F.  M. 

.1  nthracene ;   Catalytic  oxidation   of  .      J.   M. 

W<  lias  and  C.  U.  Downs,  Assrs.  to  The  Barrett 
Co.     U.S. P.  1.3.M.098,  5.10.20.     Appl..  I. III- 

Anthhack.nk  vapour  is  treated  with  oxygon  in  the 
presence  of  a  vanadium  oxide  at  300° — 500°  C. 

— L.  A.  C. 

Coal-tar  product ;  Process  of  making  a .    -i    \l 

Weiss.  Av-r.  to  The  Barrett  Co.  U.S. P.  1,355,099, 

5.10.20.    Appl,  27.10.1H. 
The  constituents  of  tar  bitumen  soluble  in  coal-tar 
naphtha   are   treated   with  petroleum   naphtha,   and 
the  soluble  portion  is  separated  from  the  residue. 

— L.  A.  C. 

Coal-tar  distillates;  Treatment  of  high-boiling 

for  the  production  of  resinous  products.  G.  C. 
Bailev  and  F.  Boettner,  Assrs.  to  Tho  Barrett  Co. 
U.S.P.  1,355,103,  5.10.20.     Appl.,  27.10.19. 

A  liMtD,  transparent,  red  resin,  m.p.  above  40°  C, 
which  does  not  darken  on  exposure  to  air  and  light, 
is  prepared  by  extracting  a  high-boiling  solid  to 
semi-solid  coal-tar  bitumen  with  a  solvent,  filtering 
the  solution,  and,  after  separation  of  the  solvent 
by  distillation,  purifying  tho  product  by  fractional 
distillation  in  vacuo. — L.  A.  C. 

Chlorobenzoyl-benzoic    acid;    Production    of    - . 

J.  M.  Weiss,  G.  C.  Bailev,  and  R.  S.  Potter, 
Assrs.  to  The  Barrett  Co.  U.S.P.  1,355,100, 
5.10.20.  Appl.,  12.12.19. 
As  a  stop  in  the  production  of  chlorobenzoyl- 
benzoic  acid,  a  mixture  of  phthalic  anhydride  and 
aluminium  chloride,  from  which  all  particles  small 
enough  to  pass  through  a  20-mesh  sieve  have  been 
removed,  is  added  to  chlorobenzene  at  a  tempera- 
ture above  110°  C— L.  A.  C. 

Hydronaphthalenes;  Production  of  .     Tetralin 

Ges.m.b.H.  G.P.  (a)  299,012,  and  (a)  299,013, 
2.8.16. 
(a)  VAPORISED  naphthalene  is  brought  into  intimate 
contact  with  finely-divided  or  easily  fusible  metals, 
alloys,  or  feeble  non-saline  compounds  of  such 
metals,  either  with  or  without  the  additional 
presence  of  finely-divided  or  porous  materials  such 
as  fuller's  earth;  after  this  process  of  purification, 
which  occurs  more  rapidly  in  the  gaseous  than  in 
the  liquid  state,  the  material  is  reduced  with 
hydrogen  and  a  catalyst.  Sodium  or  finely-divided 
iron  and  nickel  are  suitable  for  the  preliminary 
purification;  the  subsequent  reduction  with  a  nickel 
catalyst  can  be  effected  at  100°  C.  (b)  Instead  of 
vaporised  naphthalene,  a  solution  in  a  suitable 
organic  solvent,  such  as  tetrahydronaphthalene, 
may  be  used  for  the  purification  process. — D.  F.  T. 

Naphthalene;  Uydrogenation  of .    K.  Wimmer. 

G.P.  300,052,  14.3.15. 
The  hydrogenation  catalyst  is  obtained  by  heating 
an  organic  salt,  such  as  nickel  formate,  in  a 
saturated  glyceride  with  hydrogen.  The  product 
permits  the  reduction  of  naphthalene  at  180°  C, 
by  hydrogen  under  a  pressure  of  15  atm.,  to  deca- 
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hydronaphthalene.  A  mixture  of  the  hydronaphtha- 
lenes  with  benzene  or  petroleum  spirit  can  be  used 
as  motor  fuel.— D.  F.  T. 

Chlorinated   derivatives    of   naphthalene    of   waxy 

consistency;  Production  of  .       Cheni.  Fabr. 

Griesheim-EIektron.  G.P.  322,794,  10.12.18. 
Addn.  to  319,253  (J.,  1920,  442  a). 
In  the  process  described  in  the  original  patent, 
the  chlorination  may  be  checked  when  the  product 
has  a  solidifying  point  of  110°— 118°  C,  after  which 
air  or  an  inert  gas  is  blown  through  it  at  200°  C. 
The  chlorine-content  of  the  product  may  reach 
53%.— W.  J.  "W. 

Benzol  refining;  Still  for  recovery  of  sulphuric  acid 

used  in .   O.  Schroder.    G.P.  324,731,  16.9.19. 

The  still  can  be  tipped,  and  a  removable  lid  carries 
the  steam  jet  and  vapour  exit  pipe. — C.  I. 

Distilling  oils.    G.P.  324,280.    See  IIa. 

Artificial  resin.    U.S. P.  1,353,220.    See  XIII. 

Oil  varnish  substitute.     G.P.  323,155.     .See  XIII. 

Fatty  adds  etc.    G.P.  324,663.    See  XX. 


IV.— COLOURING  MATTERS  AND  DYES. 

Patents. 
Colours  soluble  in  fats  and  oils  and  process  of  pre- 
paring  the  same.    W.  Clark.    From  Chem.  Fabr. 
Worms  A.-G.    E.P.  151,657,  8.5.18. 

Colours  suitable  for  printing  or  for  colouring 
resinous  and  fatty  materials  are  prepared  by  treat- 
ing the  colour  bases  of  basic  dyes  with  a  naphthenic 
or  montanic  acid,  or  by  treating  alizarin  dyes  with 
an  alkali  salt  of  a  naphthenic  or  montanic  acid  and 
with  aluminium  sulphate. — L.  A.   C. 

Diphcnylamine    derivatives   \_dyestuffs];   Manufac- 
ture of  .     British  Dyestuffs  Corp.,  Ltd.,  J. 

Turner,  and  L.  G.  Badier.  E.P.  151,868,  17.12.19. 

New  dyestuffs  are  obtained  by  bringing  into  re- 
action with  alkali  cyanides  the  ammonium  or  sodium 
salts  of  a  nitrated  diphcnylamine  derivative  which 
yields  water-soluble  alkali  salts,  such  as  hexanitro- 
diphenylamine,  tetranitrothio-oxydiphenylamine, 
or  the  sulphonic  acids  of  dinitrodiphenylamine.  The 
products  are  precipitated  from  the  reaction  mix- 
ture by  the  addition  of  common  salt.  They  pro- 
duce, on  wool,  brown  to  purple  shades,  fast  to 
light— G.  F.  M. 

Dye-soap ;  Process  of  manufacture  of  .     C.  S. 

Eobison,  Assr.  to  Aladdin  Products  Co.     U.S. P. 
1,353,182,  21.9.20.    Appl.,  25.10.17. 

A  mixture  of  coconut  oil  (10  .pts.),  castor  oil 
(10  pts.),  and  tallow  (8  pts.)  is  saponified  at  50°  C. 
with  14  pts.  of  sodium  hydroxide  solution  (38°  B., 
sp.  gr.  1  357),  a  solution  of  8  pts.  of  granulated 
sugar  in  8i  pts.  of  water  at  85°  C.  is  added,  the 
mixture  is  neutralised  with  coconut  oil  and  fatty 
acid,  and  an  alcoholic  solution  of  a  dye  is  mixed 
with  the  soap  solution  at  60°- C. — L.  A.  C. 

Dyes  of  the  Magenta  type;  Process  of  producing 
— .     J.    L,    Kane.     U.S. P.    1,355,048,   5.10.20. 
Appl.,  24.12.19. 

As  a  step  in  the  production  of  alkyltriarylamine 
dyes,  a  salt  of  an  alkyltriarylamine  is  produced  by 
the  interaction  of  an  aromatic  amine,  an  aromatic 
nitro  compound,  and  an  acid  in  the  presence  of  a 
starchy  material. — L.  A.  C. 


V.-FIBDES;  TEXTILES;  CELLULOSE; 
PAPER. 

Beeds  (Arundo  phragmites  L.) ;  Utilisation  of . 

E.  Heuser.    Papierfabr.,  1920,  115.    Chem.-Zeit., 
1920,  44,  Rep.,  236. 

The  cellulose  content  of  the  root  stems  of  the 
common  reed  (Arundo  phragmites)  was  determined 
by  Cross  and  Bevan's  chlorination  method.  The 
cellulose  obtained  contained  109%  of  ash  and 
24-74%  of  pentosan.  The  chlorination  method 
gives  therefore  not  the  percentage  of  pure 
cellulose,  but  of  crude  cellulose.  Calculated 
to  an  air-dried  and  ash-free  basis  the  fol- 
lowing figures  were  obtained: — >25'42%  pure  cellu- 
lose, 44-02%  lignin,  1478%  pentosan,  10'68% 
moisture.  By  fermentation  of  the  aqueous  extract 
two  experiments  gave  an  average  yield  of  9'28  1. 
of  alcohol  from  100  kg.  of  dry  substance.  A  similar 
plant,  the  reed  mace  (Typha  latifolia),  was  worked 
up  in  Germany  during  the  war  to  hemicellulose  for 
cattle  food.  This  hemicellulose  had  the  com- 
position 58-70%  pure  cellulose,  28-05%  pentosan, 
9-45%  lignin,  and  3'80%  ash— G.  F.  M. 

Patents. 

Spanish  moss;  Method  of   utilising  .     M.   W. 

Marsden.       U.S. P.     1,327,873,     13.1.20.       Appl., 
18.7.18. 

The  material  is  boiled  with  dilute  sulphuric  acid, 
and  the  liquid  is  separated  and  used  for  production 
of  sugar,  alcohol,  etc.  The  cellular  residue  is  suit- 
able for  conversion  into  nitrocellulose,  artificial 
silk,  etc. ;  or  after  boiling  with  a  solution  of  soap 
and  glycerin,  washing,  and  drying,  may  be  used  as 
a  filling  for  mattresses  etc. 

[Pilc~\  fabrics;  Colloid-treated  and  method  of 

producing    the    same.      S.    P.    Lovell.      U.S. P. 
1,353,599,  21.9.20.    Appl.,  16.1.20. 

Villous  pile  fabric,  impregnated  with  a  solution  of 
colloidal  matter,  is  passed  through  a  pile-opening 
mechanism  and  thence  through  a  precipitating 
bath,  whereby  a  colloidal  material,  insoluble  in 
water,  is  deposited  between  the  fibres  of  the  pile. 

—A.  J.  H. 

Cellulose  fibre ;  Method  of  producing .    J.  A.  de 

Cew.    U.S. P.  1,354,731,  5.10.20.    Appl.,  21.10.19. 

Lignocet.htlose  is  impregnated  with  a  solution  con- 
taining 15%  of  caustic  soda  under  the  usual  con- 
ditions of  temperature  and  pressure  of  pulp  cook- 
ing. Excess  of  alkali  is  then  removed  so  that  the 
lignone  is  attacked  only  by  the  alkali  absorbed. 

—A.  J.  H. 

Broom;  Production  of  textile  fibres  from  .     A. 

Hammer.     G.P.  323,607,  22.3.18. 

The  plants  are  boiled,  preferably  under  pressure, 
in  a  sodium  hydroxide  solution  of  about  5°  B.  (sp. 
gr.  1'036)  until  the  cortex  is  disintegrated  and  can 
be  removed  by  washing;  the  fibres  freed  from  cortex 
are  separated  from  the  woody  stems  by  combing 
with  hackles  of  graded  fineness. — J.  H.  L. 

Straw  and  similar  materials;  Production  of  textile 

fibres    from    .      G.    Strauss.      G.P.    323,669, 

21.9.19. 

Straw  is  steeped  for  a  long  time  in  a  mixture 
of  aqueous  ammonia,  sodium  hydroxide,  and  tan- 
ning material. — J.  H.  L. 

Cellidose  acetates;  Process  for  the  manufacture  of 

.     H.  A.  Levey.     U.S. P.  1,330,543,  10.2.20. 

Appl.,  13.7.18. 

Cellulose  is  treated  with  chlorinated  acetic  acid, 
i.e.,  glacial  acetic  acid  which  has  been  treated  with 
chlorine  until  it  is  distinctly  yellow,  and  when  dis- 
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integrate  1  the  excess  mid  is  expressed  ami  the  mass 
il i - -•  .1  \  .->  1  in  :i  mixture  <>t'  acetic  nrnl  and  zinc 
chloride  at  55°— 70°  C.  and  further  treated  with 
ohlorinated  aoetic  acid  fof  IS  -36  hrs.,  M  50° — 
70°  C.  The  product  u  then  washed  and  dried  al 
60°  76  0.  Ii  ■  toluhle  in  ethyl  aoetate,  ethyl 
butyrate,  and  pyridine,  and  insoluble  In  benaine, 
m  tetrachloride  ohol. 

Cettulose-nitrat*  composition,  and  process  of  mak- 
ing the  Mm*.    Mixed  cellulose-esi  rition, 
and  pneett  i'/  mafttno  the  tame.    8.  J.  Carroll, 
Ajar   to  Eastman  Kodak  Co.    U.8.P.  (a)  1,36 
and  lie  1,864,796,  5.10.20.    Appl  ,  9.1  90. 

\  hoal  mixture  of  tetrachloronaphthalene  and 

triphenyl   phosphate  is  combined   «i t h  a  solution 

containing   (a)    nitrocellulose   ami    lu-.  I    oil,    or    (b) 

nitrocellulose,  oallulose  acetate,  and  fusel  oil. 

—A.  J.  II. 

.   Production  of  (a)  soda  from    vege- 

tablt   materials  of  all  kinds,   (a)   pure  soda-cellu- 
loses from  wood,  straw,  esparto,   rushes.   Iimboo, 

man  Jo  <tn</  other  veoeiable  materials  by  double 

digestion    with    alkalis   ami    odds.         M      Muller. 

i.  I'   i  0  893,748,  18.6.19,  and  (b)  398,744,  91.8.19, 

(a)  DMuatron  is  effected  by  means  of  soda  or  sul- 
phate solutions  to  which  alkali  or  alkaline-earth 
lalts  of  lower  fatty  acids  have  been  added  or  in 
which  such  salts  have  bean  formed  l>y  addition  of 
lower  fatty  acids.  Crude  calcium  acetate  which 
contains  calcium  phenolate  has  a  very  favourable 
iulliiciicc.  ami  the  addition  of  tar  oils  assists  dic- 
tion, (b)  Soda-cellulose  produced  by  known  methods 
of  alkaline  or  neutral  digestion  is  further  treated 
with  mixtures  of  inorganic  and  organic  acids  or 
their   salts.     The   mother   liquors   from   this  second 

treatment  contain  precipitable  substances  which 
,  in  be  nsed  for  loading  and  sizing  paper,  etc. 

J.  H.  L. 

CeUulosit  materials;  Digestion  of  wood  ami  other 

»i(/i   the  aid  of  chlorine.      A.  Franz.       G   I' 

898,986,  L8.9.19. 

Tub  .chlorine  is  used  dissolved  in  an  indifferent 
solvent,  such  as  carbon  tetrachloride.  After  ex- 
traction of  the  product  with  a  2  aqueous  sodium 
hydroxide  solution  pure  cellulose  is  obtained. 

—J.  H.  L. 

Sulphite  uxute  liquor  preparation  and  process  of 
making  the  same.  F.  E.  Coombs.  U.S.P. 
1,327,869,  18.1.90.    Appl.,  12.9.19. 

SrLriiiTE-celluIose  waste  liquor  is  reduced  with  iron 
and  acid  and  then  concentrated,  or  the  liquor  is 
lir-i  concentrated  and  then  reduced.  The  product, 
after  dilution,  may  be  used  for  dyeing  unmordanted 
wool  greenish-brown,  and  is  also  useful  as  an 
icide  and  for  dressing  the  surface  of  roads. 

nij  of  paper,  cardboard,  textile  fabrics,  etc.,  by 
means  of  sulphite-cellulose  waste  liquors.  E. 
ltasch.    G.P.  323,627,  31.5.16. 

CoMCBNTBATKD  waste  liquors  are  used  without 
removal  of  the  bases  present,  and  if  necessary  with 
addition  of  further  bases.  If  the  calcium  com- 
pounds present  in  the  liquors  are  decomposed  and 
the  line-  removed,  the  adhesive  properties  are  im- 
paired.— J.  H.  L, 

CeUuloi     acetate;    Manufacture    of   compositions, 

preparations,  or  articles  having  a  basis  of . 

II    Dreyfus.   D.8.P.  1,353,384—5,  21.9.20.  Appl., 
15.4.19. 

Kek  K.I*.  189,988  and  188,868  of  1918;  J.,  1919, 
896  a;  1990,  14a. 

■making  machines  and  the  like  [;  Arrange- 
ment of  suction  boxes  in  ].       J.  Heess  and 

H.  J.  Marx.     E.P.  151,516,  15.12.19. 


Burning  fust,    U.S.P.  1,399,300.    Set  Ha. 

Aluminium  compounds  for  siting,      G.P.  323,626. 
Set    \  1 1 


VI.— BLEACHING;  DYEING;   PRINTING; 
FINISHING. 

Discharging  Indigo  Blue  with  glucost  •  Methods  fm 

~     -•,    n.     Sdi, nnci't    and     -V     Wosnessensky. 
Sealed   note,    logo,   6.4.10:    1994,   32  I  10     2019 
20.7.10;    and    9075.    15.3.11.      Hull.    s,„ '     i,„i' 
Mulhouse,    1990,   W,   268    266.      Report   by    \1 
Battegay,  ibid.,  266    207. 

Winn:  discharge  effect I I  by  printing  a 

labile    dyed    with    llullgo    Blue,    with    a     paste    con. 

taming  800  g.  oi  glucose,  7(H)  g.  of  thickening,  and 
(optional)  100  g.  ol  aim   oxide  and  50  g.  oi  Leuco- 

trope  \\  pacing  it  through  a  solution  of  Caustie 
soda  ol   .ill     U.   ,Sp.  Kr.    1  20)  at  100°— 110°  C,  and 

immediately  through  boiling  water.  A  short  ateam- 
ing  of  the  fabric  previous  to  treai m  with  caustic 

soda  improves  the  result.  For  coloured  effects  the 
discharge  paste  contains  250  pts.  oi  a  suitable  dye, 

■'tt hi  pts.  oi  glucose  and  r,o  pts.  „f  thickening.  The 
process  may  be  combined  with  the  production  of 
ingrain  dyes,  the  discharge  paste  then  containing 

1  g.  of  glucose,   150  g.  of  B  solution  of  diazotisod 
a-naphtln  lamine,   chloroan isidme,   or  benzidine,  50 

g.  of  Lencotrope  W,  and  600  g.  of  thickening,  and 
being  used  on  indigo-dyed  cloth  prepared  with  fi- 
naphthol.  A  brilliant  red  disi  barge  is  obtained  l>.\ 
uso  of  a  paste  containing  250  g.  of  a  solution  of 
diazotised  Azo  Rose  BB1,  200  g.  of  glucose,  500  g. 
of  British  gum,  and  50  g.  of  Lencotrope  W.  The 
printed  material  is  passed  through  a  caustic  soda 
bath  at  100°  C.  If  50  g.  of  stannous  chloride  be 
added  to  the  above  discharge  pastes,  the  quantity 
of  glucose  used  may  bo  reduced  by  one-half,  the 
caustic  soda  solution  may  be  at  20° — 25°  B.  (sp. 
gr.  110 — 121)  and  the  resulting  colours  are  more 
brilliant  and  intense.  Battegay  reports  that  the 
processes  are  better  than  the  usual  one  in  which 
the  discharge  paste  consists  of  a  mixture  of  glucoso 
and  caustic  soda. — A.  J.  H. 

Discharges  on  tannin-antimony  mordanted  cotton; 

Production    of    white    and    coloured    .     J. 

Pokorny.     Sealed  note  2063,  25.1.11.     Bull.  Soc. 

Ind.    Mulhouse,    1920,   86,   260—261.     Report   by 

P.  Binder,  ibid.,  261—262. 
Cotton  fabric  mordanted  with  antimony  tannato 
is  printed  with  a  thickened  solution  of  a  vat  dye- 
stuff,  overprinted  with  a  discharge  paste  containing 
caustic  soda,  steamed  in  a  Mather-I'latt ,  washed, 
paped,  and  dyed  with  basic  dyes.  The  caustic  soda 
simultaneously  fixes  the  vat  dye  and  destroys  the 
mordant.  Improved  effects  are  obtained  by  incor- 
porating glucose  with  the  mordant,  by  chroming 
after  steaming,  and  by  adding  about  50  g.  of  an 
alcoholic  solution  of  /J-naplithol  to  the  vat  dyestuff. 
Hinder  reports  favourably  on  the  process,  which 
has  been  previously  suggested  for  discharges  on 
indigo.  The  temperature  should  not  exceed  30° — 
50°  C.  whilst  after-chroming,  in  order  to  avoid 
dulling  the  coloured  ground. — A.  J.  H. 

lleserves    under    Indanthrene    Blue:    Process   for 

printing  .    J.  Pokornv.    Sealed  notes  2180—1 

and  2180—7,  23.5  and  96.6.12.  Hull.  Soc.  Ind. 
Mulhouse,  1920,  86,  257—258.  Report  by  P. 
Binder,  ihi.l.,  258—259. 

Cotton  fabric  is  printed  with  a  reserve  paste  con- 
taining niaiiganous  chloride  without  the  addition 
of  a  bichromate,  dried,  and  dyed  with  Indanthrene 
Blue.  A  suitable  paste  for  white  reserves  consists 
of  370  pts.  of  manga  nous  chloride,  550  pts.  of  gum 
tragacanth,  and  80  pts.  of  water.     For  red  reserves 
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on  cloth  prepared  with  /3-naphthol  the  paste  con- 
tains 293  pts.  of  manganous  chloride,  509  pts.  of 
gum  tragacanth,  165  pts.  of  a  solution  of  diazotised 
2>nitro-o-anisidine,  and  33  pts.  of  sodium  acetate. 
A  paste  suitable  for  yellow  reserves  consists  of  240 
pts.  of  manganous  chloride,  200  pts.  of  Indanthrene 
Yellow  R.  paste,  500  pts.  of  gum  tragacanth,  and 
60  pts.  of  water.  The  addition  of  150  pts.  of 
stannous  chloride  to  1000  pts.  of  one  of  the  above 
pastes,  allows  reserves  under  Indanthrene  Blue  and 
overprinted  azo  dyes  to  be  obtained  simultaneously. 
Binder  reports  that  the  process  works  well. 

— A.  J.  H. 

Patents. 
Diie  jig  rollers.     W.   Dean   and  T.   Lyttle.     E.P. 
152,285,  19.6.20. 

Dye-soap.    U.S.P.  1,353,182.    See  IV. 

Sulphite-waste-liquor  preparation.  U.S. P. 1,327, 862. 
See  V. 

Washing  and  cleaning.    G.P,  323,193.    See  XII. 


VII.— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Sulphuric  acid;   Method  of  recovering   ■  from 

sodium  bisulphate.  I.  Moscicki  and  W.  Dominik. 
Przemysl  Chem.,  1920,  4,  17—23.  Chem.  Zentr., 
1920,  91,  IV.,  430. 
Sodium  bisulphate  is  mixed  with  an  equal  quantity 
of  sand  or  sodium  sulphate,  and  the  sulphuric  acid 
is  then  distilled  off,  only  about  01%  H2SO, 
remaining  in  the  residue. — W.  J.  W. 

Nitric  acid;  Fractionation  of  .     J.  Baumann. 

Chem.-Zeit.,  1920,  44,  678. 
By  distilling  698%  nitric  acid  (sp.  gr.  14)  using  a 
dephlegmator  heated  to  100°  C,  equal  volumes  of 
distillate  containing  002%  of  HNO,  and  of  residue 
containing  695%  were  obtained.  Distillation  .of 
500  c.c.  91'5%  acid  using  a  dephlegmator  heated  at 
86°  C.  yielded  140  c.c.  of  70'1%  acid  (the  constant 
boiling  mixture),  and  a  residue  of  350  c.c.  of  1005% 
acid. 

Cldorine;   Preparation   of  from   hydrochloric 

acid  or  chlorides.       J.  Baumann.       Chem.-Zeit, 
1920,  44,  677. 

The  whole  of  the  chlorine  in  hydrochloric  acid  or 
chlorides  can  be  liberated  by  means  of  nitric  acid 
of  about  52%  strength,  and  the  nitric  acid  re- 
covered unchanged,  if  the  chlorine  compound  is 
added  slowly  to  the  boiling  acid,  using  a  long  de- 
phlegmator, and  passing  a  current  of  air  into  the 
reacting  gases.     (Cf.  J.C.S.,  ii.,  684.) 

Ammonia;  Very  high  pressures  and  the  synthesis  of 
— .     G.   Claude.     Bull.    Soc.   Chim.,    1920,   27, 
705—724. 

The  author  gives  an  historical  account  of  the 
developments  in  the  synthesis  of  ammonia,  and  a 
description  of  the  application  of  pressures  up  to 
1000  atm.  to  this  process.  (Cf.  J.,  1919,  885a  ;  1920, 
61a,  187a,  655a.)— W.  G. 

Ammoniacal  liquor;  Automatic  supply  of  steam  in 

distillation  of  .     G.  Frere.     Soc.  Techn.  du 

Gaz.    Gas  J.,  1920,  150,  841—842. 

The  lower  part  of  the  boiler  from  which  steam  is  sup- 
plied to  the  still  is  connected  with  a  reservoir  open 
at  the  top ;  the  level  of  the  water  in  the  reservoir 
hence  varies  with  the  steam  pressure.  A  pipe  with 
its  lower  end  cut  at  an  angle  extends  into  the  reser- 
voir so  that  its  end  is  partly  sealed  by  the  water. 
This  pipe  is  connected  with  a  pipe  leading  to  the 


boiler  furnace,  and  according  to  the  steam  pressure 
and  hence  the  water  level  in  the  reservoir,  the  end 
of  the  first  pipe  is  more  or  less  uncovered  and  more 
or  less  air  passes  through  to  the  furnace.  A  similar 
device  may  be  used  when  the  steam  supply  comes 
from  an  independent  source,  but  in  this  case  the 
reservoir  is  provided  with  a  counterbalanced  float 
which  actuates  a  valve  on  the  steam  supply  pipe. 

Carbon  dioxide;  Determination  of  in   bicar- 

bonates  in  the  presence  of  carbonates.    W.  Hart- 
mann.     Z.  anal.  Chem.,  1920,  59,  289—297. 

In  a  mixture  of  alkali  bicarbonate  and  carbonate, 
the  former  may  be  decomposed  completely  by  heat- 
ing the  mixture  with  70%  glycerin  at  114° — 117°  C. 
for  10  mins.,  and  the  evolved  carbon  dioxide  may 
be  collected  and  weighed.  At  the  end  of  the 
10  mins.,  the  temperature  should  be  lowered  to 
100°  C,  and  a  current  of  air  aspirated  through  the 
apparatus  to  carry  over  all  the  carbon  dioxide  into 
the  potash  bulb.  The  alkali  carbonate  present  is 
not  affected  by  this  treatment,  but  the  carbon 
dioxide  in  this  salt  may  be  determined  in  the  same 
way  by  heating  the  residue  at  180°— 190°  C.  for 
5  mins.,  then  adding  2  drops  of  water,  continuing 
the  heating  for  10  mins.,  cooling  to  150°  C,  and 
aspirating  air  through  the  apparatus.  When 
ammonium  salts  are  present,  the  liberated  carbon 
dioxide  should  be  dried  by  means  of  sulphuric  acid ; 
it  is  not  advisable,  in  this  case,  to  condense  the 
moisture.  From  7  to  18  c.c.  of  70%  glycerin  is 
required  for  each  0"1  g.  of  carbonate. — W.  P.  S. 

Soda-lime  as  an  absorbent  for  industrial  purposes. 
R.  E.  Wilson.  J.  Ind.  Eng.  Chem.,  1920,  12, 
1000—1007. 

The  absorptive  capacity  of  soda-lime  is,  in  general, 
inversely  proportional  to  its  hardness,  the  latter 
apparently  depending  upon  the  formation  of  sodium 
silicate,  which  tends  to  clog  the  pores  of  the 
material.  This  tendency  is  not  directly  propor- 
tional to  the  amount  of  silica  in  the  lime,  but  to 
differences  in  its  reactive  power.  Limes  containing 
over  5%  of  magnesium  oxide  are  less  absorptive 
than  those  rich  in  calcium.  A  low  content  of  carbon 
dioxide  and  ferric  oxide  is  desirable.  Extra  fine 
lime  yielded  granules  which  were  harder,  but  less 
absorptive  than  those  from  lime  of  normal  fineness. 
Completeness  of  hydration  appears  important  to 
insure  stability  and  hardness  of  the  granules.  Up 
to  5%  alkali  content  the  hardness  of  soda-lime 
increases  greatly  with  the  addition  of  the  alkali, 
but  beyond  6%  there  is  a  Blight  but  distinct 
decrease  in  hardness.  For  soda-lime  in  gas-masks 
an  alkali  content  of  5%  (dry  basis)  and  water 
content  of  10 — 13%  is  the  most  desirable  for  gases 
in  general.  For  the  absorption  of  carbon  dioxide 
in  steel  analyses,  oxygen  helmet  apparatus,  etc., 
an  alkali  content  of  4-5%  and  water  content  of 
16 — 19%  appear  to  be  the  best.  For  chlorine 
!  absorption  8 — 9%  alkali  might  be  used.  A  greater 
!  proportion  would  be  liable  to  cause  troHble  from 
caking.  If  2%  of  kieselguhr  is  used  the  optimum 
alkali  content  for  general  purposes  is  about  3% 
!  instead  of  5%,  but  the  increase  of  hardness  thus 
obtained  is  at  the  expense  of  the  absorptive 
capacity. — C.  A.  M. 

Chlorate    and   perchlorate    formation;    Theory   of 

electrochemical  .     N.  V.  S.  Knibbs  and  H. 

Palfreeman.  Faraday  Soc,  June,  1920.  [Advance 
proof.] 
Results  of  the  measurement  of  the  conductivities 
of  chlorate,  chloride-chlorate,  and  chlorate-per- 
1  chlorate  solutions,  the  velocity  constants  of  the 
reaction  hypochlorite  to  chlorate,  and  the  resistance 
and  potential  effects  in  technical  cells  are  given, 
the  data  on  conductivities  and  on  the  dynamics  of 
the  hypochlorite-chlorate  reaction  covering  a  wider 
range  than  any  previously  published.     The  gener- 
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ally  accepted  theory  of  chlorate  formation  of 
i  ter  and  HOller  (J.,  1903,  117)  is  reviewed,  and 
thn  loss  of  efficiency  in  technical  working  is  shown 
to  b«  due  mainly  to  discharge  of  hypochlorite  ions, 
Regulated  addition  of  hydrochloric  acid  «as  found 
to  be  tho  most  satisfactory  method  of  maintaining 
li> -|hm  hlurous    acid    concentration,       [naolnbla     im- 

pnritiea  in  the  electrolyte  increaae  tli"  resistance 

ot  the  sohitioM  ami  therefore  1 1 Hi oltage,  reduce 

the  current  efficiency  by  facilitating  the  loss  of 
hypochloroua  acid,  and  exert  an  erosive  action  on 
odes,  the  last  effect  being  of  BpeciaJ  im- 
portanee  when  platinum  anodes  are  used.  The  two 
theories  ot  perchlorate  formation  advanced  bv 
li  (J.,  1903,  1248)  and  by  Bennett  and  M  C 
(Trans.  Amer.  Electrochem.  Soc.,  1916,  29,  383)  are 
disenssed,  and  neither  is  considered  to  !"■  adequate. 
It  is  maintained  that  perchlorate  formation  is  due 
to  chlorate  ion  discharge,  and  a  mechanism  similar 
to  that  of  persulphate  formation  is  suggested.  The 
factora  in  the  current  efficiency  "!   technical  per- 

Chlorate  formation  are  discussed,  and  chloride  for- 
mation is  shown  to  take  place  during  electrolysis 
and  t.i  be  dependent  upon  the  temperature. — 11.  N. 

Aluminates  of   sodium.     Equilibria    in   the    - 

'-Al,0,  -H,U.       F.    Goudnaau.       Proo.     K 
Akad.    Wetenseh.,    1920,   23,   129—142. 

At  30°  C.  two  stablo  aluminates  occur  in  the  BJ  stem 
Ma.O-Al.O.-H.O,  viz.,  4Na,0,3Al101,16H,0  »nd 
INa;(t,Al,t)  10H.O.  Both  form  liicongruently 
saturated  solutions,  i.e.,  are  decomposed  by  water 
and  dilute  sodium  hydroxide  solutions.  According 
to  tho  mode  of  preparation  aluminium  hydroxide 
may  he  obtained  in  different  forms.  Under  spinal 
conditions  alumina  forms  a  crystalline  hydrate, 
Al.0,.311,0.  The  gelatinous  hydroxide  must  be 
considered  as  a  metastable  phase  of  variable  com- 
position. It  adsorbs  variable  quantities  of  alkali. 
There  is  probably  a  continuous  transition  between 
these  gelatinous  hydroxides  and  the  crystalline 
hydrate.  Aluminium  oxide  is  metastable  at  30°  C. 
in  reaped  to  the  hydrate.  The  swelling  exhibited 
l'\  desiccated  particles  of  the  hydroxide  and  oxide 
is  dependent  on  tho  alkalinity  of  the  solution. 

—J.  R.  P. 


—  from   calcined 
Chem.   and   Met. 


Calcium   ujide ;    Extinction   of  - 
maynesite.     L.    H.    Duschak. 
Bag.,  1920,  23,  628. 

Calcium  oxide  may  be  almost  completely  extracted 
from  magnesite  after  calcining  at  900° — 950°  C, 
by  leaching  for  several  hours  with  water  freo  from 
Carbon  dioxide.  If  the  magnesite  has  been  calcined 
at  higher  temperatures,  and  especially  if  it  is 
"  dead-burnt,"  the  extraction  is  very  incomplete 
and  is  not  improved  by  fine  grinding,  probably 
owing  to  tho  formation  of  an  insoluble  compound. 

-A.  R.  P. 

Zinc   sulphide;   Influence   of  crystalline  form,   flux 

and  <ictunl  fusion  on  the  phosphorescence  of . 

E.  Tiedo  and  A.  Bchleede.     Her.,  1920,  53,  1721— 
172.V 

Nkithk.ii  crystalline  form  of  zinc  sulphide  in  the 
pure  state  is  phosphorescent,  but  when  the  pure 
sulphide  is  fused  (cf.  supra)  it  becomes  strongly 
phosphorescent.  The  effect  of  a  flux  such  as 
potassium  chloride  in  inducing  phosphorescence  in 
zinc  sulphide  is  therefore  not  due  to  the  formation 
of  a  definite  crystalline  form,  but  to  tho  lowering 
of  the  melting  point.  The  pure  fused  sulphides  of 
tho  alkaline-earth  metals  are  also  phosphorescent. 
(Cf.  J.C.S.,  Dec.)— E.  H.  R. 

'/.inc,   cadmium,   and   mercuni  sulphides;  Fusion   of 

.     E.  Tiedo  and  A.  Schleede.     Her..  1920,  53, 

1717—1721. 

Tiiksk.  sulphides,  which  sublime  without  melting 
under  atmospheric  pressure,  were  fused  by  heating 


in  a  carbon-tube  furnace  under  pressure  in  an 
atmosphere  of  nitrogen.  Zinc  sulphide  melted 
under  Iiki  l.-.ll  ami.  at  1800°— 1900°  C. ;  the  fused 
solid  had  a  light  greenish-yellow  lustrous  nppear- 
anoe  and  proved  to  !»•  the  hexagonal  modification. 

Cadmium  Bulphid tted  at  about  1760°  0.  under 

Iiki  atm.;   it  had  a  dark  brownish-yellow  lustrous 

appearan.c  u  hen  Solidified.      Mercuric  sulphide  was 

fused  at   1 IM i    under  120  atm.;  it  fon 1  a  matt, 

stcci  grey   sill i»(   uhieh  quiokij    became   red  when 

rubbed.-    B.   II.   a. 

White    arsenic;    Manufacture    "f    -    -  .      K.    0. 

Williams.  Eng.  and  Mm.  .1  .  1930,  HO,  071  -673. 
To  obtain  a  pure,  dense  arsenic  trioxide  from  blast- 
furnace Hue  duel  and  t'ottrcll  plant  dust  careful 
regulation  of  the  draught  on  the  furnace  from 
which  the  arsenic  tnuxide  is  sublimed,  and  efficient 

and  quick  cooling  are  esscnt  ial.     To  accomplish  this, 

the  cooling  chambers  should  be  as  deep  as  possiblo 

and  their  width  should  increase  away  from  the 
furnace,  with  which  they  should  be  connected  in  a 
straight  line  by  a  flue,  2  ft.  6  in.  square  and  about 
30  ft.  long.  — A.  R.  P. 

Tin;  Precipitation  of In/  iron.    I.  M.  Kolthoff. 

Rec.  Trav.  Chim.,  1920,  39,  006—608. 

Wiui.h  agreeing  with  Bouman  (J.,  1920,  569a)  that 
under  certain  conditions  iron  is  capable  of  precipi- 
tating tin  from  solution,  tho  author  concludes  from 
his  own  experiments  that  such  precipitation  does 
not  occur  in  hydrochloric  acid  solution. — W.  G. 

Hydrogen    cyanide;    New    synthesis    of    by 

catalysis.  A.  Mailho  and  F.  de  Godon.  Sealed 
packet  223,  28.2.18.  Bull.  Soc.  Chim.,  1920,  27, 
737     739. 

Whkn  carbon  monoxide  and  ammonia  are  passed 
together  over  thoria  at  410° — 450°  C,  an  excellent 
yield  of  ammonium  cyanido  is  obtained. — W.  G. 

Cyanic  acid;  Detection  of .   R.  Fosse.    Comptes 

rend.,  1920,  171,  635—637. 
If  tho  solution  shows  an  increase  in  urea  content, 
as  evidenced  by  an  increase  in  the  weight  of 
xanthylurea  obtained  in  the  xanthydrol  test,  after 
heating  with  ammonium  chloride  for  1  hr.,  cyanic 
acid  is  present.  A  second  method  is  to  precipitate 
tho  cyanic  acid  as  silver  cyanate.  The  precipitate 
is  divided  into  two  parts;  one  is  heated  directly 
with  aqueous  ammonium  chloride,  the  other  is  first 
heated  with  nitric  acid  and  then  with  ammonium 
chloride.  Both  solutions  are  then  tested  for  the 
presence  of  urea  by  means  of  xanthydrol.  A 
positive  result  with  the  first  solution  and  a  negative 
result  with  tho  second  is  evidence  of  the  presence 
of  cyanic  acid  in  the  original  solution. — W.  G. 

acid;  A  new  form,  of .    R.  Schwarz  and 

O.  Liede.  Ber.,  1920,  53,  1680—1689. 
By  hading  silicon  fluoride  into  boiling  water  a  new 
form  of  silicic  acid  was  obtained,  for  which  the 
term  /3-silicic  acid  is  proposed.  It  dissolves  less 
roadily  in  hydrofluoric  acid  or  in  sodium  hydroxide 
or  ammonia  solution  than  the  normal  a-acid.  Con- 
ductivity experiments  on  solutions  of  the  0-acid  in 
ammonia  indicate  that  it  is  a  more  highly  poly- 
merised form,  analogous  in  some  respects  to  meta- 
stannic  acid.    (Cf.  J.C.S.,  Dec.)— E.  H.  R. 

Lead  hydride     F.  Paneth  and  O.  Nbrring.     Ber., 

1920,  53,  1693—1710. 
By  methods  similar  to  those  employed  for  the 
detection  of  the  hydrides  of  bismuth  (Ber.,  1918, 
51,  1704,  1728)  and  tin  (Ber.,  1919,  52,  2020),  the 
existence  of  a  gaseous  hydride  of  lead  has  been 
proved.  Tho  hydride  was  first  prepared  by  the 
action  of  dilute  hydrochloric  acid  on  an  alloy  of 
bismuth    and    radio-lead    (thorium    B) ;    a    minute 
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trace  of  lead  hydride  in  the  resulting  gas  was 
detected  by  a  test  similar  to  the  Marsh  test  for 
arsenic.  The  lead  hydride  could  not  be  obtained  by 
the  action  of  acids  on  ordinary  lead-magnesium 
alloys,  but  traces  were  obtained  by  a  combined 
electrolysis-spark  process.     (Cf.  J.C.S.,  Dec.) 

— E.  H.  R. 

Hydrides;    Which    elements    form    gaseous    ? 

F.  Paneth.    Ber.,  1920,  53,  1710—1717. 

The  discovery  of  volatile  hydrides  of  tin,  lead,  bis- 
muth, and  polonium  makes  it  possible  to  divide  the 
periodic  table  into  two  portions,  such  that  all  the 
elements  in  one  portion,  and  only  one  element, 
boron,  in  the  other  portion,  form  volatile  hydrides. 
In  other  words,  the  four  elements  immediately  pre- 
ceding a  noble  gas  in  the  table,  and,  in  addition, 
boron,  all  form  volatile  hvdrides.    (Cf.  J.C.S.,  Dec.) 

— E.   H.  R. 

liadium;  Microchemical  reactions  of :  its  differ- 
entiation from  barium  by  iodic  acid.  G.  Deniges. 
Comptes  rend.,  1920,  171,  633—635. 
Although  radium  salts  give  results  identical  with 
those  of  barium  salts  in  most  microchemical  tests 
for  barium,  these  two  series  of  salts  may  be  differ- 
entiated by  the  use  of  iodic  acid  (J.,  1920,  469  a). 
With  this  reagent  the  salts  of  the  two  metals  give 
definite  and  distinctly  different  microcrystalline 
precipitates,  providing  the  concentration  of  the 
salt  solution  does  not  exceed  0-3%. — W.  G. 

Gases;   Examination   of  naturally   occurring  . 

F.  Henrich.     Ber.,  1920,  53,  1940—1949. 

Methods  for  collecting  and  analysing  natural  gases 
are  described,  and  particularly  an  apparatus  for 
removing  nitrogen  from  the  rare  gases.  By  circu- 
lating through  a  tube  containing  a  mixture  of  cal- 
cium and  sodium  in  the  ratio  10:1,  heated  to 
500°  C,  in  10  to  IS  mins.  the  whole  of  the 
nitrogen  can  be  removed  from,  for  example,  a  mix- 
ture containing  1  %  of  argon.  The  gas  from  a  cold 
spring  near  Leupoldsdorf,  Bavaria,  was  found  to 
contain  13%  of  oxygen,  86%  of  nitrogen,  and  1% 
of  rare  gas,  chiefly  argon.    (Cf.  J.C.S.,  Dec.) 

— E.  H.  R. 

Blast-furnace  gas.     Hutchinson  and  Bury.     See  X. 

Determination  of  potassium.    Morris.    See  XXIII. 

Magnesium  ammonium  phosphate.     Kunz-Krause. 
See  XXIII. 

Patents. 

Nitric  acid;  Production  of  [from  ammonia]. 

General  Chemical  Co.,  Assees.  of  F.  W.  de  Jahn. 
E.P.  124,759,  28.2.18.     Conv.,  3.11.17. 

Purified  ammonia  is  oxidised  by  mixing  it  with 
air  and  passing  the  mixture  over  a  catalyst.  The 
nitrogen  oxides  formed  are  cooled  and  partly  con- 
densed, after  which  the  residual  gases  are  absorbed 
by  water.  The  dilute  nitric  acid  produced  both  De- 
condensation and  absorption  is  conducted  into  a 
tower  packed  with  suitable  trays  containing  hot 
sulphuric  acid,  and  is  vaporised  by  a  downward 
stream  of  sulphuric  acid,  the  vapours  passing  from 
the  top  of  the  tower  to  a  condensing  system.  Nitric 
acid  containing  97%  HN03  is  obtained  by  this 
process. — W.  J.  W. 

Nitric  acid  and  sulphuric  acid;  Apparatus  for  the 

recovery  of from  waste  acids.      C.  F.  Baer. 

G.P.  323,416,  27.2.19. 

A  dexiiration  plaut  comprises  a  tower  built  up  of 
sections  with  superposed,  perforated  plates 
arranged  internally  at  5 — 7'5  mm.  distance  from  the 
«  alls.  The  plates  have  large  central  openings  for  the 


l    passage  of  nitrous  vapours,  and  smaller  ones  for  the 
I    sulphuric  acid  flow,  with  partition  walls  between 

the  sets  of  openings  dividing  the  plates  into  two 

parts.— W.  J.  W. 

Sulphuric  acid  and  hydrochloric  acid;  Process  of 

obtaining    ■ from    alkaline-earth    salts.      3. 

Behrens.     G.P.  303,922,  30.6.17. 

Alkaline-earth  salts  are  caused  to  interact  with  a 
weak  basic  oxide  in  a  neutral  salt  solution  and  in 
;    presence   of   carbon   dioxide.        The   alkaline-earth 
!    carbonate  formed  is  separated  and  the  metallic  6alt 
I    is   decomposed   by  suitable   means.     Sulphuric   an- 
hydride is  thus  produced  by  introducing  calcium 
sulphate  into  ferrous  sulphate  solution  containing 
reduced    ferrous    oxide,     and    passing    in    carbon 
dioxide.     Air   is   then   blown   through   the   filtered 
solution,    and   the   ferric    sulphate    is   decomposed. 
For  the  production  of  hydrochloric  acid  magnesium 
chloride  is  made  to  react  with  aluminium  hydroxide 
in  aluminium  chloride  solution. — W.  J.  W. 

Automatic  control  of  the  production  of  a  product 
[e.g.,  sulphuric  acid  by  the  contact  process"]; 
Means  for  depending  on  the  change  pro- 
duced in  radiant  energy  by  the  presence  of  un- 
desirable substances  in  the  initial  material.  L. 
Logan.     E.P.  151,328,  18.6.19. 

Light  or  other  radiant  energy  is  thrown  upon  a 
surface  or  container  adapted  to  receive  an  auto- 
matically taken  sample  of  the  material  to  be  con- 
trolled. A  selenium  or  potassium-sodium  alloy  cell 
responds  to  changes  in  the  transmitted  light  and 
regulates  the  supply  of  the  material.  For  example, 
in  the  contact  process  for  sulphuric  acid  the  supply 
of  burner  gas  can  be  automatically  by-passed  if 
arsenic  is  present  by  utilising  the  mirror  of  arsenic 
deposited  in  the  Marsh  test  to  intercept  the  light. 
The  device  is  also  applicable  to  impurities  which 
alter  the  specific  rotatory  power  or  refractive  index 
of  a  liquid,  or  which  yield  a  coloured  product  with 
chemical  indicators. — C.  I. 

Alkali     aluminatcs;    Preparation    of    pure    . 

Rochette  Freres.     E.P.  141,666,  3.12.19.     Conv., 
16.4.19. 

Lime  or  baryta  and  bauxite  are  fused  with  carbon 
in  an  electric  furnace.  Pure  calcium  or  barium 
aluminate  is  formed  and  floats  on  the  top,  and  a 
ferrous  alloy  containing  silicon,  titanium  etc.,  is 
drawn  off  at  the  bottom.  From  the  calcium  or 
barium  aluminate  alkali  aluminates  are  obtained  by 
interaction  with  alkali  carbonate. — C.  I. 

Alkali    silicates;    Manufacture    of    readily    soluble 

.       F.   J.   Phillips  and  E.   J.   Rose.       E.P. 

151,339,  19.6.19. 
A  mixture  of  silica  and  alkali  containing  3  pts.  of 
SiOj  to  1  pt.  of  Na20  or  K,0  is  mixed  with  05— 
10'0%  of  borax  and  fused.  The  mass  in  a  viscous 
state  is  rolled,  dropped  into  water,  and  ground  till 
dissolved.  Sulphuric  or  other  acid  is  then  sprayed 
into  the  solution  with  continuous  agitation  until 
the  gelatinous  silica  is  redissolved,  and  the  solution 
is  evaporated. — C.  I. 

Comminution  and  mixing  of  materials  [alkali  sili- 
cates']. F.  J.  Phillips  and  E.  J.  Rose.  E.P. 
151,508,  28.11.19. 
Partially  disintegrated  alkali  silicate  is  intro- 
duced with  water  into  a  closed  rotating  cylinder, 
the  axis  of  which  is  formed  of  a  perforated  pipe 
through  which  steam  is  supplied.  The  steam  pipe 
may  be  surrounded  by  a  perforated  sleeve,  and  the 
perforations  in  the  two  pipes  may  be  caused  to 
register  or  not  as  desired.  A  safety  valve  may  be 
provided  to  maintain  a  predetermined  steam 
pressure  in  the  cylinder. — B.  M.  V. 
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Absorbent   [soda-limel .        IX.    E.    Wilson.        U.S  1" 

1,333,624,9.8.90.  Appl,  15.11.18. 
Soda-iimi  in  the  form  of  hard,  uniform  grains, 
specially  efficient  as  an  absorbent,  and  offering  low 
ihe  passage  of  gases,  is  prepared  by 
mixing  .100  lb.  of  slaked  lime  with  60  lb.  of  a  20% 
solution  of  sodium  hydroxide  and  180  lb.  of  water, 

forming  the  mixture  into  Blabs,  14  in.  thick,  'Irving 

till  the  water  content  is  reduced  to  14    .  allowing 

.1  (or  several  hours,  grinding,  and  screening  to 
8 — 14-meah  sine. 

Potassium    chloride;   Process   for   obtaining   

furnace  dust].     E.   Anderson    and    I      S 
M.hjii   jun..  Assrs    to  International  Precipitation 
Oq,     tj.B.P    L ,384,648, 6.10.90.     Appl.,  8.3.19. 

du6t  containing  potassium  sulphate  and 
chloride  is  washed  with  calcium  chloride  solution  to 
convert  the  potassium  sulphate  into  chloride,  after 
which  the  solution  is  separated  from  solid  matter 
and  the  potassium  chloride  recovered. — W.  J.  \V. 

Potassium  chloride;  Method  of  recovering from 

brine.    J.  L.  8ilsbee,     D.8.P.  1,8  -1.9.20. 

Appl  ,  29.10 
Bum  containing  sodium,  potassium,  and  mag- 
nwrinm  chlorides  is  evaporated  at  atmospheric  tem- 
perature until  nearly  saturated  with  respect  to 
potassium  chloride,  and  after  separating  precipi- 
tated sodium  chloride  is  further  concentrated  at 
atmospheric  temperature  to  precipitate  mixed 
chlorides  of  potassium  and  sodium  without  precipi- 
tating magnesium  salts. — C.  I. 

Nitrogen  compounds  [cyanides]  I'   u         /  (■■lining 

.     C.  B.  Jacobs,  Assr.  to  Air  Reduction  Co., 

Ine      IJ.8.P.  1,364,661,  S.10.20.    Appl.,  19.8.16. 

CaBBOKAOBOUa  material,  such  as  coke,  is  intimately 
mixed  with  an  alkali  metal  compound,  and  the  mix- 
ture, while  in  a  pulverulent  condition,  is  heated  to 
expel  its  rolatile  constituents.  The  porous  coke, 
I  the  alkali  metal  compound,  is  then  heated 
to,  and  maintained  at,  an  elevated  temperature, 
and  nitrogen  is  introduced  into  the  mixture. 

— W.  J.  W. 

.•lmmoiiw      /'      luction    of  [fron  am- 

ides}.    V.   J.    Metzger,   Assr.   to   Air   Reduction 
Cp.     I'.S.P.  1,354,674,  5.10.20.     Appl.,  15.10.18. 

Cyaniiif.  Furnace  products  containing  iron  are  sub- 
jected to  the  action  of  dry  steam  at  a  temperature 
above  that  of  condensation  of  the  steam  and  below 
500°  C.  whereby  loss  of  ammonia  by  formation  of 
ferrocyanide  is  prevented. — A.  de  W. 

Xitrr-r,i!       V   uiess  '>f  obtaining  a  liquid  of  high 

acidity  from .    W.  C  Holmes,  Assr.  to  E.I. 

du   Pont  do  Nemours  and  Co.     I'.S.P.  1,354,649, 
5.10.20.     Appl.,  27.11.18. 

By  continuous  treatment  of  nitre-cake  with  water 
in  such  quantities  as  to  prevent  complete  solution, 
a  solution  of  20 — 30'^  acidity  is  obtained. 

— W.  J.  w. 

Bismuth  ■■■  •'■     Miking .    E.  1{.  Darling,  Assr. 

•  •   I         I      -r  Co.       U.S. P.   1,354,806,  5.10.20. 
Appl.,  4.1.19. 

Yu.i.mv  bismuth  oxide  is  prepared  by  fusing 
bismuth  with  sodium  nitrate  and  passing  chlorine 
into  tho  fused  material. — C.  I. 

\    iminuiin  Method    of    manufacturing 

.      V.  C.    I'rarv.    Assr.   to   Aluminium  Co.  of 

America.  I'.S.I'."     1,354,818,     6.10.90.       Appl., 
26.5.20. 

CuumiNK  and  a  reducing  agent  are  added  to  a 
pulverulent  mass  of  aluminium  dross. — C.  I. 


Aluminium  compounds  for  sizing  papers  and  other 
purposes;  Preparation  «/  —  G  South.  G.P. 
893,696,  19  B.19.  Addn,  to  ; 819,490  (.1.,  1090,617  a). 

\\  excess  of  acid  substances  is  employed  in  deootn- 

posiag  the  original  material,  and  the  excess  is  aftej 

wards  bo  iar  neutralised  that  the  final  product  re- 
mains ln|uid.  Neutralisation  is  effected  by  means 
ol  magnesium  oxide  or  carbonate  or  materials  con- 
taining these,  or  with  mixtures  of  magnesium  com- 
pounds with  basjc  •  ompounds  of  the  alkaline  earths 
or   alumina.   c.<;..   aluininaies  or  soluble  aluminium 

hydroxide.— J,  11.  L. 

Alkali  sulphates;  Manufacture  of  from  alkali 

chlorides   by   decomposition    with    olfcaJtne-sartb 
sulphates    or    magnesium    sulphate.      Salawerk 

lleill. 101111,     G.     Kassel,     and    T.    Lichtenberger. 

G.P.    291), 77',,    11.0.15.       Addn.    to   289,746   (J., 

1920,  405  a). 
A  MOLTEN  mixture  of  alkali  chlorides  and  sulphates 
of  the  alkaline  earths  or  magnesium  is  superheated 
and  agitated  with  steam!  alter  which  it  is  allowed 
to  settle,  and  the  pure  alkali  sulphate  is  separated 
from  the  residual  alkaline-earth  oxide  or  magnesia. 

— W.  J.  W. 

Cyanamide   solutions;   Manufacture   of  // 

crude    calcium    cyanamide.      H.    Danneet, 
Elektrizitatewerk  Lonaa,   A.-G.      G.P.   302,495, 
13.3.17. 

Crude  calcium  cyanamide  is  treated  with  carbon 

dioxide,  or  gases  containing  it,  before  being  mixed. 

with  water.— W.  J.  W. 

Amides  of  alkalis  and  alkaline  earths;  Manufacture 

of  .       Badische    Anilin-    und    Boda-Fabrik. 

G.P.  323,656,  24.5.14. 
Dry  ammonia  gas  is  passed  into  solutions  of  alkali 
or  alkaline-earth  metals  in  anhydrous  caustic 
alkalis.  As  the  formation  of  amides  takes  place  at 
about  275°  C,  loss  of  ammonia  through  dissociation 
is  avoided. — \V.  J.  W. 

Sodium  percarbonate ;  Preparation  of  a  substance 

containing from  sodium  peroxide  and  earbon 

dioxide.     L.  Schwedes.     G.  P.  324,869,  1.1.18. 

Carbon  dioxide  is  passed  into  a  paste  of  sodium 
peroxide  ami  alcohol.  The  heavy  yellow  peroxide 
changes  to  a  white  flocculent  mass  containing  50% 
of    percarbonate    with    about    7%    active    oxygen. 

— C.  I. 

dphur ;  Process  for  obtaining  -       from  hydrogen 

sulphide,    or    mixtures    containing     it.       Chem. 

Fabr.  Rhcnania,  and  F.  Projahn.    G.P.  298,844, 

1.2.16. 
The  gases  to  be  treated  are  passed  downwards 
through  a  layer  of  contact  material,  such  as 
bauxite,  of  30  cm.  thickness,  at  about  330°  C.  and 
then  through  a  lower  layer  of  such  greater  thick- 
ness as  to  allow  the  gases  to  cool  down  to  the 
desired  minimum  temperature,  approximately 
200°  C.  A  conical  heap  of  the  same  contact 
material  may  be  placed  round  the  charging  hole  of 
the  furnace.  The  main  reaction,  H,S  +  0  =  H,0  +  8, 
proceeds  most  favourably  at  300°  C.  The  injurious 
secondary  reaction  2H20  +  3S  =  2H,S  +  S01,  is  only 
feeble  at  200°  C,  and  in  the  lower  layer  of  the 
contact  material  is  largely  replaced  by  the  reaction 
2H]S+SO,  =  2H,0+3S.— W.  .1.  W. 

Sulphuric    acid;    Concentration    of    .      A.    C. 

Hohre;  K.  C.  Bohre,  extrix.,  Assr.  to  Norsk 
Hydro-Elektrisk  Kvaelstofaktieselskab.  U.8.P. 
1,868,448,  21.9.20.    Appl.,  27.3.19. 

See  E.P.  132,704  of  1919;  J.,  1919,  817  a. 
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Thorium,  [compounds];  Manufacture  of  .      H. 

Wade.     From  Lindsay  Light  Co.     E.P.  151,854, 

19.11.19. 
See  U.S. P.  1,329,747  of  1920;  J.,  1920,  232  a. 

Radium;  Producing   compounds  of  .       H.   O. 

Hedstrbm.       U.S.P.  1,353,532,  21.9.20.       Appl., 

21.6.19. 
See  E.P.  136,768  of  1919;  J.,  1920,  156  a. 

Aluminium  compounds;  Process  of  producing  . 

H.  J.  Goldschmidt,  Assr.  to  Det  Norske  Aktiesel- 
skab  for  Elektrokemisk  Industri,  Norsk  Industri- 
Hypotekbank.  U.S.P.  1,354,824,  5.10.20.  Appl., 
19.3.17. 

See  E.P.  113,276  of  1918;  J.,  1918,  466  a. 

Atomising  liquids.     G.P.  302,554.     See  I. 
Recovering  ammonia.    E.P.  136,834.    See  Ha. 
Ammonia  from  gas  liquor.     G.P.  324,582.     See  IIa. 


VIII.-GLASS;  CERAMICS. 

Patents. 

Glass;  Reduction  in  size  of  the  bubbles  contained 

in  • .     Schott  und  Gen.     E.P.  147,487,  8.7.20. 

Conv.,  7.12.14. 

The  glass  is  subjected,  when  in  the  softened  state, 
to  a  pressure  of  at  least  200  atm.  The  reduction 
in  size  of  the  bubbles  is  partly  due  to  the  com- 
pression of  the  gases  forming  the  bubbles,  and 
partly  to  the  absorption  of  the  gases  by  the  glass. 

— H.  S.  H. 

Kilns.     T.   West   and  J.   Hodgson.     E.P.   151,709, 

26.6.19. 
The  kiln  chamber  is  divided  by  partitions  into  five 
spaces,  with  fire-grates  adjoining  the  outer  spaces. 
The  heating  gases  enter  the  latter  near  the  top, 
descend,  pass  up  through  perforated  floors  into  the 
intermediate  spaces,  and  thence  down  the  central 
chamber.  From  the  bottom  of  this  central  space 
four  flues  extend  to  the  top  of  each  other  chamber. 
Part  of  the  heating  gases  from  the  central  chamber 
passes  through  these  flues  and  is  used  over  again 
in  the  outer  and  intermediate  chambers.  Air 
enters  under  the  fire-grate,  passes  up  a  hot  air  flue 
and  enters  the  outer  spaces  at  the  top.  Hot  air  is 
also  allowed  to  enter  the  central  chamber  to  mix 
with  the  heating  gases  which  are  conveyed  by  the 
four  return  flues  to  the  outer  chambers.  Air  flues 
above  the  fire-grate  enable  the  process  of  "  salting  " 
to  be  carried  out. — H.  S.  H. 

Ovens;  Continuous  and  intermittent  .  Dress- 
ier Tunnel  Ovens,  Ltd.,  and  J.  Williamson.  E.  P. 
151,722,  27.6.19. 
Two  burners  are  placed  at  the  middle  of  the  length 
of  the  oven  and  on  opposite  sides  of  the  goods 
spaces.  They  are  fired  from  gas  producers 
which  form  part  of  the  side  walls  of  the  oven. 
Hot  air  can  be  supplied  to  the  burners  from 
the  interior  of  the  oven.  The  hot  gases  pass 
into  heat  accumulators  built  at  the  sides  of  the 
oven,  and  containing  refractory  chequerwork. 
These  chambers  are  connected  with  an  exhaust  fan 
by  means  of  horizontal  pipes  freely  exposed  to  the 
interior  of  the  oven  at  the  inlet  end,  so  that  heat 
from  the  waste  gases  effects  the  preliminary  heating 
of  the  goods.  The  heat  accumulators  are  provided 
with  inlet  and  outlet  dampers  which  enable  a  trans- 
verse current  of  air,  heated  by  the  accumulator,  to 
enter  the  oven  and  flow  round  the  goods.  When 
these  dampers  are  closed  the  hot  gases  from  the 
burner  heat  up  the  accumulator  and  pass  to  the 


chimney.  By  means  of  reversing  valves  and 
dampers  it  can  be  arranged  that  one  accumulator 
is  heating  up  while  the  other  discharges  hot  air 
into  the  oven.  A  more  uniform  and  a  higher  tem- 
perature is  attained  by  means  of  these  devices, 
without  increasing  the  amount  of  fuel  used.  When 
required,  material  for  salt  glazing  is  injected  into 
the  heat  accumulator  immediately  after  it  is  put 
into  connexion  with  the  oven.  An  oxidising  or 
reducing  atmosphere  can  be  produced  in  the  oven 
at  will.— H.  S.  H. 

Decorating  kiln  and  the  like.  M.  Solon,  Assr.  to 
The  Potters  Equipment  Co.  U.S.P.  1,354,518, 
5.10.20.  Appl.,  8.12.17. 
The  kiln  is  provided  with  heating  flues  in  opposite 
walls,  each  flue  having  a  heat  supply  connexion  and 
an  outlet  connexion.  A  by-pass  heating  flue, 
placed  in  one  of  the  outer  walls,  has  its  upper  end 
connected  with  the  other  flues  near  the  supply  con- 
nexion, and  its  lower  end  connected  with  the  same 
flues  near  the  outlet  connexion. — H.  S.  H. 

Tunnel-kiln.  P.  Dressier,  Assr.  to  American  Dress- 
ier Tunnel  Kilns,  Inc.  U.S.P.  1,354,541,  5.10.20. 
Appl.,  22.1.19. 
Combustion  chambers  are  arranged  on  each  side  of 
the  interior  of  the  inclosing  structure  of  a  tunnel 
kiln.  Each  combustion  chamber  is  divided  into  two 
sections  connected  by  a  sleeve,  which  permits  rela- 
tive movement  between  the  sections.  Means  are 
provided  for  introducing  gas  and  highly  heated  air 
into  one  section  of  each  chamber,  and  of  projecting 
the  gases  longitudinally  into  the  adjacent  section 
of  the  chamber. — H.  S.  H. 

Glass  bait.  E.  C.  R.  Marks.  From  Universal 
Glass  Co.     E.P.  151,361,  23.6.19. 

Glass;  Manufacture  of  plate  and  other  window 

and   apparatus   therefor.       J.   Ramsey.       E.P. 
151,543,  13.3.20. 

Glass  bulbs  and  other  necked  glass  vessels;  Methods 

of    and    apparatus    for    operating    upon    . 

British      Thomson-Houston      Co.,     Ltd.       From 
General  Electric  Co.     E.P.  151,771,  25.7.19. 

Glass  gathering  and  blowing  machines.  W.  E. 
Evans.  From  Europaischer  Verband  der  Flasch- 
enfabriken  Ges.    E.P.  151,831,  16.10.19. 


IX.— BUILDING  MATERIALS. 


Patents. 


I.  De 


j    Wood;  Preserving  and  fireproofing  of  — 
Vecchis.     E.P.  151,661,  3.3.19. . 

i  The  wood  is  placed  in  a  hermetically  sealed  con- 
tainer and  the  sap  removed  by  reducing  the 
pressure.  A  little  free  alkali  is  added  to  a  solution 
of  double  sulphates  or  chlorides  of  copper,  zinc,  and 
magnesium  with  ammonium,  and  a  suitable  anti- 
septic, and  the  solution  is  sucked  into  the  container, 
which  is  then  subjected  to  a  pressure  of  8  to  14  atm. 
The  wood  after  removal  is  air-dried  until  it  has 
been  reduced  to  the  weight  which  it  would  have  had 
if  it  had  been  seasoned  in  the  ordinary  way. 

— H.  S.  H. 

Road-making  or  paving  materials,  and  method  of 
manufacturing  the  same.  C.  Honda.  E.P. 
151,852,  15.11.19. 
Road-making  or  paving  materials  are  made  by  mix- 
ing tarry  matter  with  table  salt,  rosin  saponified 
with  slaked  lime,  and  rosin  sulphuretted  with 
sulphur  powder,  clay  being  also  added  if  desired. 
The  salt  increases  the  viscosity  of  the  tar  and  im- 
proves its  impregnating  and  solidifying  power,  the 
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Mponined    rosin  ■   binding  material,   and 

the  sulphuretted  rosin  proteeta   tiie  surface  Fran 

being  affected  by  temperature  changes. — H.  S.  H. 

Caloium-tvlphate  product*  [piaster]:  Hetarder  for 

.     K.  K.  Culver.     I'.S  IV  1, .130,058,  10.2.20. 

Appl.,  17.3.19. 
The  setting  dI   plaster  or  the  1 1 k .-  is  retarded  bj 
addition  of  vegetable  gluten  dissolved  in  potassium 
or  sodium  hydroxide  solution  and  mixed  with  lime. 

Cement   niir  materials:   Freafmenl    »/  .      H. 

Oappenberg.    O.P.  333,390,  29.1.19. 

Dm  ferrk  chloride,  or  ■  mixture  of  aluminium 
chloride  and   ferric  chloride,  or  a  solution  of  both 

salts,  u  added  to  cement  raw  material  before  burn- 
inn.     I'"    salts   promote   the  evolution   of   carbon 
le  from  the  material,  and  a  porous  clinker  is 
obtained.     \V.  J.  W. 

Conereti    blocks,  slabs,  etc.;  Manufacture  of . 

<;    Scha lk.     G.P.  333,686,  12.4.19. 

Pumca  land  heated  to  1000°  C.  is  mixed  with  sand 
etc.  in  a  drying  and  mixing  machine,  and  the 
product  is  incorporated  with  a  prepared  mixture 
of  cement  and  water  at  about  80°  C— W.  J.  W. 

Light  ■                 for  ship-building ;  Process  for  manu- 
facture,,   .       A.  Hambloch.       G.P.  323,643, 

13.3.19. 
Volcanic  sand,  pumice,  tufaceous  limestone,  or 
granulated  slag  is  mixed  with  lime  and  formed  into 
lumps  by  shaking,  after  which  these  are  hardened 
by  means  of  steam  under  pressure,  reduced  to  small 
size,  and  mixed  with  cement. — W.  J.  W. 

Portland  cement;  Utilisation  of  low  grade  carbon- 
iferous material  in  manufacture  of .     R.  W. 

Lesley      K.P.  152,106,  4.7.19. 

Bn  r.S.I'.  1.323,294  of  1919;  J.,  1920,  65  a. 


Sulphiti  -  icaite  -  fiawoi 
1,337,863.    Se«Y. 


preparation. 


U.S.P. 


X.-METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron  ores;  Microscopical  examination  of with 

special  inference  to  its  value  in  dressing  processes. 
II.  Schneiderhohn.  Stab]  u.  Eisen,  1920,  40, 
1361-    1366. 

Tin  author  recommends  the  use  of  the  microscope 
to  investigate  the  nature  of  raw  materialSj  pro- 
ducts, and  working  methods.  It  is  of  service  in 
determining  if  the  concentration  of  low-grade  ores 
is  an  economical  proposition,  in  determining 
mineralogical  composition,  and  in  ascertaining 
whether  ores  are  suitable  for  magnetic  separation. 
It  ha-  also  proved  of  value  in  determining  the  iron 
Content  of  mixed  iron  ores.  From  the  microscopical 
appearance  the  nature  of  the  gangue  can  be  ascer- 
tained, and  hence  its  specific  gravity  and  probable 
behaviour  in  wet  mechanical  separation.  Separa- 
tion proeesaes  may  be  controlled  by  microscopical 
examination  of  the  products  at  different  stages,  and 
the  method  of  combination  of  valuable  and  useless 
components  in  iron  ores,  e.g.,  the  form  in  which 
manganese  .and  phosphorus  are  present,  may  be 
ascertained.  The  microscope  is  also  of  service  in 
examining  the  structure  and  intermixture  of 
crushed  and  intermediate  products,  in  controlling 
the  briquetting  and  agglomeration  of  concentrates, 
and  in  the  examination  of  slags. — T.  H.  Bu. 


Illo^t. furnace  gas;  ltough-cleaning  of at  Sfcin- 

ningrovt  by  the  Lodge  electrostatic  process.    A. 
Hutchinson  ami    E.  Bury.     Iron  and  Steel   Inst   . 

Sept.,  1930.  [Advance  proof.]  1*  pages. 
Tan  electrostatic  plant  is  divided  into  sixteen  clean- 
ing units,  each  with  two  discharge  grids  placed  in 
series.  This  multiplicity  of  chambers  was  adopted 
to  ensure  maximum  contact  between  the  electro- 
static discharge  and  the  gas  to  he  cleaned  by  split- 
ting up  the  gas  How   into  multiple  streams;  also  to 

avoid  passing  large  quantities  of  dirty  gas  into  tho 

system  when  cleaning  the  chambers  (during  which 
operation  tho  discharge  must  be  cut  olf),  which 
would  have  been  the  ease  if  a  smaller  number  of 
larger  chambers  had  been  employed.  The  pressure 
employed  is  40,000  volts.  The  entire  make  of  gas 
from  3000  tons  of  pig  iron  per  week  is  treated  with 
a  consumption  of  50  kw.  Bach  (leaning  chamber 
is  provided  with  two  cleaning  hoppers,  into  which 
the  dust  is  shaken  from  the  grids  by  rappers.  The 
dust  content  of  tho  gas  is  reduced  from  5 — 6  g.  to 
08 — 1-1  g.  per  cb.  m.  with  15 — 20%  of  the  plant 
not  vet  in  action.  When  the  plant  is  complete  it 
should  lie  possible  to  keep  down  the  dust  content  to, 
0"5 — 0'7  g.  per  cb.  m.  The  dust  (recovery,  48 — 50 
tons  per  week)  is  removed  every  8  hrs.  and  is  taken 
to  the  potash  extraction  plant  by  scraper  conveyors. 
The  potash  extraction  plant  consists  of  mixers  for 
lixiviating  the  soluble  salts  from  the  dust,  re- 
volving filters  for  separating  the  soluble  matter 
from  the  solution  of  chlorides,  and  two  Kestner 
evaporators.  Potassium  and  sodium  chlorides  are 
separated  by  fractional  crystallisation  from  calcium 
chloride,  and  potassium  chloride  is  further  frac- 
tionated from  sodium  chloride.  The  potassium 
chloride  recovered  amounts  to  27%  of  the  dust.  The 
sensible  heat  of  tho  gas  is  not  greatly  diminished, 
the  temperature  of  the  raw  gas  being  220° — 250°  C. 
and  of  the  cleaned  gas  200°— 220°  C— A.  G. 

Soft  iron.    F.  Goerens  and  F.  P.  Fischer.     Elektro- 

chem.  Zeits.,  1920,  27,  1-5,  11—16. 
Tkst8  were  made  on  a  soft  iron  prepared  by  the 
open-hearth  process  and  having  an  average 
composition  C  0-057%,  Si  0"01%,  Mn  0-097%, 
P  001%,  S  0021%.  The  structure  consisted  of 
coarse  ferrite  crystals  which  increased  in  size  to- 
wards the  edge.  Tests  on  rolled  and  forged  bars 
and  plates  gave  an  average  yield  point  of  21  kg.,  a 
breaking  stress  of  31  kg.,  an  elongation  of  47%,  and 
a  contraction  of  80%,  and  compared  favourably 
with  tests  made  on  copper  bars.  Impact  tests  on 
differently  notched  bars  gave  good  results,  and 
bending  tests  with  plain  and  screwed  bars  were  also 
satisfactory,  the  results  being  similar  to  those 
obtained  with  copper.  Repeated  bending  tests  gave 
a  superior  figure  to  similar  tests  on  copper,  while 
welded  bars  bent  through  180°  without  fracture. 
Incorrect  heat  treatment  or  work  developed  a 
coarse  crystalline  structure  resulting  in  brittleness. 
but  this  could  be  avoided  or  removed  by  reheating 
at  temperatures  not  less  than  920°  C— J.  W.  D. 

Oasts  from    iron  made  by  various  processes.       E. 
Piwowarsky.  Staid  u.  Eisen,  1920,  40,  1365—1366. 

The  author  has  determined  the  percentage  com- 
position of  the  gases  given  off  by  Thomas  pig  iron, 
avoiding  the  experimental  error  of  allowing  access 
of  air  to  tho  molten  metal  by  the  use  of  a  special 
chill  mould.  A  stream  of  nitrogen  was  passed 
through  the  top  of  the  mould  while  it  was  filling 
with  metal,  thus  preventing  action  between  the 
carbon  of  the  pig  iron  and  the  oxygen  of  the  air. 
Samples  of  the  gases  were  taken  at  the  beginning, 
middle,  and  end  of  tapping,  five  being  taken  in 
each  case  at  intervals  of  a  minute.  The  composi- 
tion of  the  gases  at  these  three  stages  was:  CO,, 
0-40—0-85,  0-45—0-74,  030— 048;  CO,  240—31-4, 
36-4—41-9,  42-2—43-9;  H,,  308— 496,  42-8—49-7; 
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44-1—48-3;  and  N„  186— 44-3,  9-8—19-8,  91— 
12:5%  respectively.  In  the  most  favourable  Gases 
the  sum  of  the  hydrogen  and  carbon  monoxide 
amounted  to  88"5%,  while  in  Munker's  experiments 
(Stahl  u.  Eisen,  1904,  23)  70%  was  reached  only  in 
the  case  of  spiegel.  Very  little  gas  was  given  off 
after  the  pig  iron  had  solidified. — T.  H.  Bu. 

Steel;  Physical  properties  of  arc-fused .     H.  S. 

Rawdon,  E.  C.  Groesbeck,  and  L.  Jordan.    Chem. 

and  Met.  Eng.,  1920,  23,  677—684. 
Test  specimens  were  machined  from  blocks  of  arc- 
fused  metal,  built  up  by  depositing  the  fused  metal 
as  a  series  of  "  beads,"  so  arranged  that  they  were 
parallel  with  the  axis  of  the  tension  specimen  which 
was  cut  later  from  the  block.  Two  series,  repre- 
sentative of  a  "  pure  "  iron  and  a  low-carbon  steel, 
as  used  for  welding  electrodes,  were  examined.  The 
general  effect  of  the  fusion  was  to  render  the  two 
materials  more  nearly  of  the  same  composition,  due 
chiefly  to  the  loss  of  carbon  and  silicon  by  oxidation. 
A  slight  coating  on  the  electrode  before  fusion  had 
little  influence  in  preventing  this  oxidation.  The 
most  noticeable  change  in  composition  was  the  in- 
crease in  nitrogen  content  of  the  metal,  following 
roughly  the  increase  in  current  density.  All  the 
specimens  contained  a  considerable  number  of 
cavities  and  oxide  inclusions  and  no  definite  rela- 
tion between  "  soundness  "  and  current  density 
within  the  range  employed  was  shown.  When 
stressed  in  tension,  low  ductility  values  were  given; 
the  elongation  of  the  test  specimen  appeared  to  be 
a  measure  of  the  adhesion  between  the  successive 
added  layers,  being  due  largely  to  the  cumulative 
effect  of  numerous  imperfections  rather  than  to  the 
real  property  of  the  metal  itself,  which,  judged  by 
its  behaviour  on  bending,  was  inherently  ductile. 
It  is  seemingly  impossible  to  fuse  the  metal  with- 
out serious  imperfections,  which  are  so  gross  that 
the  changes  in  chemical  composition  which  the 
fusion  entails,  together  with  the  accompanying 
unusual  features  of  micro-structure,  are  of  minor 
importance  in  determining  the  strength,  dura- 
bility, and  other  properties  of  the  arc  weld. 

— C.  A.  K. 

Corrosion  of  iron  and  steel;  Influence   of  copper, 

manganese,  and  chromium  on  the  .       E.  A. 

and   L.   T.   Richardson.     Trans.    Amer.    Electro- 
chem.  Soc,  1920,  123—135.     [Advance  copy.] 

Copper  and  manganese  have  a  mutual  action  in 
their  effect  on  the  atmospheric  corrosion  of  iron. 
Copper  alone  reduces  the  corrosion  of  pure  iron, 
and  to  a  still  greater  extent  that  of  steel  containing 
manganese,  the  latter  enhancing  the  effect  of  the 
copper.  If  manganese  is  replaced  by  chromium  the 
effect  is  still  more  pronounced.  The  authors  con- 
sider that  in  commercially  pure  iron  the  presence 
of  copper  produces  an  inter-grain  film  of  oxide  or 
other  compound  of  iron,  and  that  this  film  confers 
rust-resisting  properties  on  the  iron.  Between 
800°  and  1000  C.  this  inter-grain  material  becomes 
weak  and  plastic,  producing  red-shortness  in  the 
iron.  Additions  of  manganese  and  chromium  result 
in  a  smaller  grain  size  and  consequently  increase  in 
resistance  to  corrosion.  These  elements  also  lower 
the  red-short  range  of  temperature,  and  if  present 
in  sufficient  quantities  this  range  occurs  at  a  tem- 
perature below  that  at  which  the  inter-grain  film 
becomes  weak  or  plastic. — J.  W.  D. 

Metals;  Solution  of in  acids  as  related  to  cor- 
rosion.    W.  D.  Richardson.     Trans.  Amer.  Elec- 
trochem.  Soc,  1920,  153—186.     [Advance  copy.] 
(Cf.  J.,  1920,  600  a.) 
Corrosion  and  solution  of  metals  in  acids  may  be 
considered  as  actions  tending  to  go  forward  at  rates 
proportional  to  solution  tension  and  hydrogen  ion 
concentration,  but  subject  to  the  accelerating  and 
retarding  influence  of  many  substances  acting  as 


catalysts.  Cast  metals  are  relatively  less  attacked 
in  the  presence  of  much  oxygen  than  the  purer 
rolled  metals.  They  are  also  relatively  leBS 
attacked  by  an  oxidising  acid,  such  as  nitric  acid, 
than  by  the  non-oxidising  sulphuric  and  hydro- 
chloric acids.  Silver,  copper,  and  formaldehyde,  as 
catalysts,  all  reverse  this  action  and  cause  the  rates 
of  solution  of  the  cast  metals  in  nitric  acid  to  be 
increased  and  the  rates  of  solution  of  copper-bearing 
and  pure  open-hearth  irons  to  be  reduced.  Plati- 
num, while  catalysing  the  rolled  metals  negatively 
in  nitric  acid,  catalyses  them  positively  in  sulphuric 
and  hydrochloric  acids,  and  is  without  action  on  the 
cast  metals  in  any  acid.  Nickel  as  a  catalyst  pro- 
duces no  effect  on  any  of  the  metals  in  any  of  the 
acids  except  on  aluminium  in  hydrochloric  acid,  in 
which  case  the  rate  of  solution  is  greatly  increased. 
Aluminium  is  not  affected  by  any  of  the  catalysts  in 
nitric  or  sulphuric  acids. — J.  W.  D. 

Zinc  retorts;  Determination  of  the  thermal  condi- 
tion  of   the    charge   in  .      O.    Miihlhaeuser. 

Metall  u.  Erz,  1920,  J7,  209—212. 

During  a  zinc  distillation  the  temperatures  of  the 
retort  and  combustion  chamber  were  recorded 
at  the  end  of  each  half-hour.  On  charging 
the  retort  the  temperature  of  the  combustion 
chamber  falls  rapidly  at  first,  remains  constant  at 
about  1050°  C.  for  a  considerable  time,  and  then 
rises  slowly  to  the  maximum  (1300°  C).  The  tem- 
perature of  the  retort  charge  rises  slowly  to  about 
1000°  C,  where  it  remains  constant  for  some  hours 
due  to  the  reduction  of  the  zinc  oxide  to  metal, 
which  reaction  absorbs  89,600  cals.  The  tempera- 
ture then  slowly  rises  while  the  zinc  distils,  to  a 
maximum  100°— 150°  C.  below  that  of  the  com- 
bustion chamber. — A.  R.  P. 

Zinc  distillation;  Determination  of  the  quantity  of 

gas     evolved     during   .        O.     Miihlhaeuser. 

Metall  u.  Erz,  1920,  17,  415—420. 

Tables  and  graphs  are  given  showing  the  tempera- 
ture and  pressure  in  the  retort  and  the  volume  and 
nitrogen  content  of  the  gases  evolved  during  the 
progress  of  the  distillation  of  zinc  from  zinc  oxide 
(roasted  blende)  and  anthracite.  The  rate  of  evolu- 
tion of  the  gases  is  greatest  at  the  commencement  of 
the  operation,  when  the  temperature  of  the  retort 
has-reached  1000°  C,  and  falls  rapidly  during  the 
next  two  hours,  after  which  it  again  rises  with  the 
rise  in  temperature  to  a  second  maximum,  which, 
however,  is  much  lower  than  the  first.  The  rate 
then  gradually  decreases  until  the  end  of  the  dis- 
tillation. The  nitrogen  content  of  the  gases  is  at 
a  maximum  at  the  beginning,  then  slowly  decreases 
until  the  middle  of  the  distillation,  after  which  it 
again  rises  to  a  maximum  at  the  end  of  the  opera- 
tion.—A.  R.  P. 

Al  a  mi  nium    casting  alloys;  Rapid  method  for  the 

analysis  of  light  .       R.  M.  Berry.       J.  Ind. 

Eng.  Chem.,  1920,  12,  998—1000. 

The  alloy  (1  g.)  is  dissolved  in  20  c.c.  of  25%  sodium 
hydroxide  solution,  the  solution  immediately 
diluted  to  300  c.c,  and  filtered  and  the  insoluble 
residue  (containing  Sn,  Cu,  Pb,  Fe,  Ni,  Mg,  part 
of  the  manganese,  and  traces  of  aluminium)  washed 
at  least  ten  times  with  1  %  sodium  hydroxide  solu- 
tion. The  filtrate  (containing  about  99%  of  the 
aluminium  and  zinc,  and  the  remainder  of  the 
manganese)  is  treated  with  formic  acid  to  give  an 
excess  of  25  ex.,  and  then  with  hydrogen  sulphide 
to  precipitate  the  zinc  as  sulphide,  which  is  dis- 
solved in  acid  and  the  solution  titrated  with  ferro- 
cyanide.  The  original  alkali-insoluble  portion  is 
digested  with  nitric  acid  and  the  tin  extracted  from 
the  residue  by  means  of  ammonium  sulphide  and 
chloride  solution,  and  precipitated  as  sulphide, 
which  is  ignited  to  Sn02.  The  nitric  acid  solution 
is  electrolysed  to  determine  copper   and  lead,  the 
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iron   anil   aluminium  .-.■  |.a r.i tvil   from   tho  exhausted 

electrolyte,  ami  the  Iron  determined  by  titration 
with  permanganate.  Nickel  is  determined  in  tho 
nitrate  from  the  iron  and  aluminium  by  meant  of 
dimethylglyoxime,  and  tli<'  magneainm  determi 
in  the  nitrate  from  the  lattei  operation  1>>  precipi- 
tation with  ammoniom  phosphate,  To  determine 
manganese  the  alloy  is  treated  with  sodium  hydrox- 
ide solution  and  then  with  nitric  acid,  and 
tln>  solution  treated  with  silver  nitrate, 
oxidised  by  means  of  ammonium  persulphate,  and 
titrat.'d  wnh  arsenite  solution.  Silicon  is  deter- 
mined bj  dissolving  the  alloy  in  sulphuric  and 
nitric  acids,  adding  hydrochloric  acid,  evaporating, 
extracting  the  residue  with  hydrochloric  acid,  and 
filtering  off  and  igniting  tho  silica.-  ('.  A.  M 

Copper-oiwottniusi  alloys  or  lumieners;  Manufac- 
ture of  rich  .     R.  J.  Anderson.     Chem.  and 

M.t.  Bng.,  1890,  23.  617—621. 

FOB    tho    manufacture    of    rich    copper-aluminium 

alloys  containing  :13,  50,  or  67%  Cu,  the  following 
method  is  recommended.  About  one-third  of  the 
aluminium  is  melted  in  an  iron  pot,  cold  pigs  of 
aluminium  are  then  thrown  in  to  cool  tho  metal, 
after  which  a  quarter  of  the  molten  copper  is 
poured  in.  The  temperature  rises  owing  to  the 
neat  of  combination  of  the  two  metals;  more 
cold  aluminium  is  therefore  added  until  some  solid 
metal  is  seen  floating  in  the  molten  alley  Another 
quarter  of  the  copper  is  then  poured  in  and  the 
process  repeated  until  the  whole  of  the  metals  have 
been  added  and  thoroughly  mixed,  when  the  alloy 
is  poured  or  ladled  into  pigs.  The  eutectie  alloy 
(67%  Al,  33°  Cu)  melts  at  540°  C,  that  containing 
'  :  575°  (.'..  and  that  containing  60%  Cu  at 
658°  C.  All  the  alloys  are  brittle  and  may  be 
readily  broken  up  for  use  in  hardening  aluminium. 

—A.  R.  P. 

Ternary  alkyi  and  eoefficienti  of  equivalence.     L. 

Quillet   and  A.   Portevin.     Rev.   Met.,   1920,    17, 

561 — 567. 
A  romOKHICAX  and  mathematical  consideration  of 
the  principles  governing  the  influence  of  the 
addition  of  a  third  metal  to  a  binary  alloy  such  as 
brass.  This  addition  of  a  third  metal  may  have 
the  .(feet  of  displacing  the  eutectie  point  in  the 
diagram  to  the  left  or  right,  so  that  the  resulting 
alloy  under  the  microscope  exhibits  a  structure 
corresponding,  in  the  case  of  brass,  to  a  copper 
content  quite  different  from  its  real  content  of 
copper.     Tho  relation  between  the  two  may  be  ex- 

,   ,  100  A  . 

pressed   by   the  equation   A'=  j™  ,     ,,,1  where  A1 

and  A  are  the  apparent  and  real  percentages  of 
copper,  q  is  the  quantity  of  the  third  element 
added,  and  t  is  its  coefficient  of  equivalence,  i.e.,  tho 
proportion  of  zinc  which  replaces  1  %  of  the  element 
in  the  alloy  of  apparent  composition  A'.  In 
the  triangular  diagram  of  a  ternary  alloy  it  is 
ble  to  draw  isomicrographic  lines  through 
representing  the  composition  of  alloys  having 
similar  micrographic  structures;  the  general  equa- 
tion of  the  lines  is   .,  +  1    ju0   =  1. — A.  R.  P. 

Molybdenum,  cobalt,  and  chromium  alloy t;  Analysis 

of  .     J.   R.   Camp  and   J.    W.    Marden.     J. 

Lad.  Bng.  Chem..  1920,  12.  998. 
A  RMAi.i.  quantity  of  the  olloy  is  dissolved  in  a  few 
c.c  of  <h;i/<i   retjm,  3  c.c.  of  sulphuric  acid  added, 
and     the     liquid     evaporated     until     white     fumes 
appear,  diluted  to  100  o.C,  and  transferred  t . >  a 

small  pressure  bottle.  The  solution  is  treated  for 
.5 — 10  mins.  uith  hydrogen  sulphide,  and  the  bottle 
closed  and  placed  for  an  hour  in  boiling  water.    The 


precipitated  molybdenum  sulphide  is  washed  free 
icid,  redissolved,  reprecinitated  and  again 
washed,  and  finally  ignited  for  i  hrai  and  weighed 
ai  M.iO,.  The  nitrate  is  boiled,  treated  with 
sodium  peroxide,  and  again  boiled,  and  the  pre- 
cipitated cobal!  hydroxide  washed  with  dilute 
hydrogen  peroxide,  the  black  cobaltio  hydroxide 
ignited,  and  the  residue  of  Co,Oj  weighed.  As  a 
rule   n    is   necessary    to  dissolve   the    precipitated 

hydroxide    111   dilute    hydrochloric   acid,    and    to   re- 

precipitate  it.    The  nitrate  is  acidified,  boiled  to 

reinovi  n      peroxide,      and      the     <  Inornate 

titrated  with  ferrous  ammonium  sulphate  solution 

either  by  an  elect  mine  trie  method  or  with  potassium 

ferricyanide  as  outside  indicator.—  C.  A.  M. 
'/.inc.  cadmium,  and  meroury  tulphides,    Tiede  and 

S.hleede.      See  VII. 

Thermo-couples.    Wilson  and  Kpps.    Sea  XXIII. 

Zirconium.     Smith  and  James.     Set  XX11I. 
I'm  i.Ms. 

Flotation  leparatton  of  mineral  substance*,    T.  H. 

Palmer,  H.  V.  Seale,  and   R,   1).  Novett.       E.P. 
132,260,  3.9.19.     Conv.,  2.9.18. 

ObI  containing  mixed  sulphides  is  subjected  to  a 
flotation  treatment  in  an  aqueous  medium  contain- 
ing elemental  sulphur,  added  in  proportion  of  0'5% 
of  the  quantity  of  ore,  whereby  one  of  the  sulphides 
is  removed,  the  residue  being  subjected  to  further 
flotation  in  the  same  medium  with  the  addition  of 
an  acid  or  a  frothing  agent  or  both  and  with  the 
temperature  raised. — J.  W.  D. 

Furnace  for  the  heat  treatment  of  steel,  iron,  or 
the  like.  J.  E.  C.  Augnst.  E. P.  151,323,  17.6.19. 
A  removable  muffle  is  supported  concentrically 
within  a  furnace  chamber  by  a  number  of  firebrick 
partitions  which  form  flues  for  the  heating  gas,  the 
latter  being  generated  by  the  burning  of  solid  fuel 
in  a  fire-box  at  the  rear  and  introduced  by  a  port- 
hole into  one  of  the  longitudinal  flues,  or  by  the 
burning  of  liquid  or  gaseous  fuel  in  a  burner 
placed  longitudinally  below  the  niuflle.  The  furnace 
is  wound  with  electric  coils  so  arranged  that  the 
iron  or  steel  inside  is  located  in  the  magnetic  field 
produced  by  the  current,  the  critical  temperature, 
i.e.,  the  magnetic  change  point,  being  indicated  on 
a  galvanometer. — J.  W.  D. 

Tin  scruff  produced  in  the  making  of  tin  and  U  rni 

plates;    Treating  .       G.   H.   Clegg.       E.P. 

151,374,25.6.19. 
Tiik  scruff  is  crushed,  agitated  with  cold  water  in  a 
tank  to  dissolve  the  zinc  chloride,  and  the  lighter 
particles  of  sludge  separated  from  the  zinc  chloride 
in  the  liquid  drawn  from  the  tank  by  means  of  a 
vacuum  alter  or  filter-press.  The  sludge  remaining 
in  the  tank  is  ground  and  agitated  with  cold  water 
till  pasty,  the  heavier  particles  of  tin  screened  off, 
and  the  metallic  oil  soap  or  "  tin  soap,"  consisting 
of  tin  oxide,  palmitin,  and  palmitic  acid,  separated 
into  those  constituents  by  filtration  and  treatment 
with  hydrochloric  acid. — J.  W.  D. 

Sherardizing;  Dunns  for  .       S.  O.  Cowper- 

Coles.     E.P.  151,126,  6.8.19. 

A  rotatino  drum  is  fitted  with  a  central  longi- 
tudinal tube,  the  annular  space  around  it  forming 
a  chamber  for  the  articles  to  be  sherardised  and  the 
/.no  dust.  The  tube  is  heated  either  by  gas  jets, 
electric  heating  coils,  circulating  hot  oil,  or  super- 
heated steam,  the  heat  passing  into  heat-insulated 
chambers  at  either  end  and  thence  through  a  series 
of  tubes  extending  longitudinally  through  the 
annular  space  and  through  an  outer  jacket  on  tho 
drum.— .1.  W.  D. 
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Sulphide   ores;   Treatment   of  argentiferous  ■ . 

F.  E.  Elmore.  E.P.  151,698,  23.6  and  18.12.19. 
The  argentiferous  lead-zinc  sulphide  residue  ob- 
tained from  the  acid  brine  process  (E.P.  6546  of 
1917;  J.,  1919,  541  a)  is  heated  with  sodium  chloride 
or  other  suitable  halogen  salt  in  the  presence  of  air 
at  a  temperature  sufficiently  high  to  cause  vola- 
tilisation of  a  substantial  proportion  of  the  lead  as 
chloride  or  oxychloride.  The  silver  and  the  remain- 
ing lead  are  then  extracted  from  the  residue  by 
leaching  with  a  strong  solution  of  calcium  or  mag- 
nesium chloride  containing  hydrochloric  acid, 
cupric  chloride,  or  both,  not  greatly  in  excess  of 
that  required  to  convert  into  chloride  the  lead 
present. — J.  W.  D. 

Electrode;  Electrical-arc-welding  and  process 

of  making.  J.  Churchward,  Assr.  to  Wilson 
Welder  and  Metals  Co.  U.S. P.  1,333,586,  9.3.20. 
Appl.,  21.7.19. 
A  "  bull  finish  "  or  rust  coating  is  formed  on  a 
welding  rod  of  iron  or  the  like,  which  is  then  im- 
mersed in  a  hot  bath  of  milk  of  lime  and  afterwards 
baked  in  order  to  fix  the  coating  of  lime. 

Briquetting  of  ores.  F.  A.  Vogel,  Assr.  to  General 
Briquetting  Co.  U.S. P.  1,334,331,  23.3.20.  Appl., 
26.10.18. 
In  making  ore  briquettes  with  coal  as  a  binding 
agent  the  mixture  of  ore  and  coal  is  warmed  and 
dried,  mixed  with  a  regulated  quantity  of  a 
"  stimulant,"  e.g.,  tar  oil,  subjected  to  the  action 
of  moisture,  and  the  moistened  material  subjected 
to  an  intimate  grinding  and  mixing  operation  until 
it  is  entirely  converted  into  a  "  coherable  mass 
possessing  a  cementing  facility,"  after  which  the 
mass  is  formed  into  briquettes. 

Ores;  Process  of  treating  [sintering]  .     J.  E. 

Greenawalt.     U.S. P.    1,348,408,    3.8.20.       Appl., 

25.11.12. 
Fuel  and  combustion-supporting    gases    are    pro- 
jected into  a  chamber  above  the  charge  of  ore,  the 
fuel  is  ignited,  and  the  burning  mixture  is  drawn 
downwards  through  the  charge  of  ore. 

Zinc-reduction  furnace.       J.  D.  Shipton.       U.S. P. 
1,353,362,  21.9.20.     Appl.,  10.6.19. 

A  series  of  retort  tubes  extend  across  the  furnace 
and  are  connected  with  a  corresponding  series  of 
condensers.  At  the  other  end  each  tube  is  fitted 
with  a  door  for  charging.  All  the  condensers  are 
connected  together  to  form  a  common  condensing 
surface  and  means  are  provided  for  withdrawing 
the  condensed  metal. — J.  W.  D. 

Alloys.     F.   Milliken,   Assr.   to  F.   Milliken,   S.   F. 

Weaver,   and  J.    M.   Repplier.        U.S.   Pats,   (a) 

1,354,988,  (b)  1,354,989,  and  (c)  1,354,990,  5.10.20. 

Appl.,  8.10.19. 

The  alloys   have  the   following   compositions: — (a) 

Cu  50—60%,  Ni  28—36%,  Zn  4—8%,  Fe  4—8%; 

(b)  Cu  55—65%,  Ni  6—11%,  Zn  14—18%,  Pb  10— 

14%;  (c)  Cu  31—38%,  Ni  38—46%,  Fe  16—20%, 

Cr  5—7%,  Mn  025— 0-75%.— J.  W.  D. 

Bauxite;  Process  of  smelting for  product  inn  of 

ferro-aluminium    in  an  electric  furnace.     Rhein- 
ische  Elektrowerke  A.-G.     G.P.  308,542,  7.3.18. 

By  the  addition  of  calcium  compounds,especially 
lime,  to  bauxite  in  the  electric  furnace,  the  vapour 
tension  of  the  alumina  is  appreciably  diminished 
owing  to  formation  of  calcium  aluminate,  and  a 
slag  rich  in  calcium  carbide  is  obtained  as  a  by- 
product.—S,Y-  •'•  W. 


Aluminium;  Production  of  a  brown  colour  on . 

Hirsch,  Kupfer-  und  Messing-Werke  A.-G.,  and 
L.  von  Grotthus.     G.P.  324,619,  15.11.18. 

The  metal  is  submitted  to  electrolytic  treatment  in 
an  ammoniacal  solution  of  ammonium  molybdate, 
through  which  hydrogen  sulphide  has  been  passed 
until  a  deep-red  coloration  has  formed.  This  pre- 
liminary treatment  facilitates  deposition  of  the 
molybdenum. — D.  F.  T. 

Alloys;  Metal  .     C.  B.  Backer.     E.P.  151,400, 

10.7.19. 

See  U.S.P.  1,341,774  of  1920;  J.,  1920,  549  a. 

Ores;   Apparatus  for   roasting   or   sintering   . 

J.  E.  Greenawalt.  U.S. P.'  1,348,407,  3.8.20. 
Appl.,  18.11.10. 

See  E.P.  14,805  of  1912;  J.,  1913,  239. 

Wire    cleaning;    Method,    of    and    apparatus 

therefor.  The  British  Thomson-Houston  Co., 
Ltd.  From  General  Electric  Co.  E.P.  151,399, 
10.7.19. 

Annealing,  tempering,  or  otherwise  modifying  the 
physical  characters  of  metal  bars  or  other  metal 

articles;  [Quenching']  apparatus  for  .    J.  R. 

C.  August.    E.P.  152,083,  3  and  21.7.19. 

Hardness  of  metals.     E.P.  151,383.     See  XXIII. 


XL-ELECTRO-CHEMISTRY. 

Lead  accumulators  in  works  practice.     A.  Langer. 
Chem.-Zeit.,  1920,  44,  749—750. 

Charging  accumulators  until  the  plates  evolve  gas 
freely  is  injurious,  since  energy  is  wasted,  and  the 
cathodes  tend  to  disintegrate.  Experiments 
showed  that  by  careful  charging  the  temperature  of 
the  acid  may  fall  slightly.  Changes  of  concentra- 
tion of  the  acid  in  different  parts  of  the  cell  may 
occur.  Detailed  directions  for  the  use  of  an  accu- 
mulator battery  are  given. — J.  R.  P. 


Chlorate   and  perclilorate. 
man.     .See  VII. 


Knibbs   and   Palfree- 


Blast-furnace  gas.     Hutchinson  and  Bury.     See  X. 

Patents. 
Electric  accumulators.    G.  Marconi.    E.P.  151,293, 
5.4.18.     Conv.,  5.4.17. 

An  electric  accumulator  of  the  zinc-chlorine  type 
comprises  a  number  of  porous  cylinders  contained 
within  a  cylindrical  steel  sheath  coated  internally 
with  zinc.  Each  porous  cylinder  contains  a  carbon 
rod  and  is  packed  with  powdered  carbon.  The 
steel  sheath  is  closed  below  by  an  insulated  cover. 
The  porous  cylinders  are  immersed  in  an  aqueous 
solution  of  zinc  chloride  and  chloride  of  calcium  or 
other  alkaline  earth  or  alkali.  A  layer  of  zinc- 
coated  wire  gauze  or  carbon  grains  rests  upon  the 
porous  cylinders  and  the  solution  referred  to  is 
poured  thereon.  A  circulating  tube  is  introduced 
axially  into  the  liquid  electrolyte,  and  contains 
another  tube  enclosing  a  heating  coil,  which  is  so 
connected  that  during  charging  and  discharging  of 
the  accumulator  circulation  of  the  electrolyte  is 
effected  owing  to  the  heat  generated  in  the  coil. 
The  various  carbon  rods  are  electrically  connected 
with  the  insulated  bottom  cover.  The  space  above 
the  electrolyte  is  filled  with  air  or  hydrogen  at  a 
pressure  of  about  20  atm.  The  steel  sheath  and  the 
insulated  bottom  cover  serve  as  the  electrodes  of 
the  accumulator. — J.  8,  G.  T. 
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Carbokydtvtu  licouUj;  Proeeu  of  nrocurina  and 
irtng  products  from  .      Mean*  actuated 

by  alternating  electric  current  fur  controlling  or 
rating  electric  furnace*  or  other  mechanisms. 

J.  II  Kc  id,  Aaer,  to  International  Nitrogen  Co. 
i  ,B  P  (a)  1,327,737  and  (a)  1,387,738,  18.1.20. 
Appl.,  13.1  nod  19.IS.14. 

(a)  A  uixtikk  of  a  carbohydrate  (wood,  sawdust) 
and  ■  metal  oxv-i  ompound  (lime,  calcium  i  arbonatej 
ii  exposed  to  successive  stages  of  heat,  induced 
therein  by  increment*  of  resistance  to  ■  current  <>t' 
electricity  so  varying  in  character  as  to  yield  suc- 
cessively products  of  progressively  incroasing  carbon 
content ;  6     oi  coke  is  added  to  the  mixture  oi  wood 

or  sawdust  and  lime  to  reduce  the  initial  resistance. 
The     volatile     products    (methyl    alcohol,    acetone, 

acetic  a<  id,  tar*  an  condensed,  and  the  h  mperature 
is  then  raised  t>o  as  to  convert  the  residue  into 
calcium  carbide,  (d)  The  apparatus  comprises  n 
i.!.'  and  electrodes  therein,  with  means  for 
bringing  the  electrodes  and  receptacle  into  an  elec- 
trical circuit.  A  non-magnetic  armature  is 
adapted  to  be  acted  upon  by  an  alternating  current 
for  repelling  it,  and  means,  governed  by  the 
temperature,  are  provided  for  regulating  the 
movement  of  the  armature,  the  latter  controlling 
the  operative  distance  of  the  electrodes  when  in 
use;  means  are  also  provided  for  reversing  the 
movement  of  the  electrodes  while  communicating 
with  the  controlling  member. — B.  N. 

Air  and   gate*:  Process  for  treating in  the 

electric  arc.     K.  Friedrich.  G.P.  300,722,  25.1.16. 

In  conjunction  with  a  vertical,  inverted  electric  arc, 
an  annular  slotted  device  is  arranged  horizontally, 
or  in  a  slightly  inclined  position,  at  the  lowest 
point,  through  which  gases,  after  being  heated  by 
the  arc.  are  drawn  and  thus  produce  an  electric 
disc-shaped  light. — W.  J.  W. 

Electrodes  and  carbon  rods;  Furnace  lor  hahing 
.     F.  K.  Mcisor.     G.P.  323,797,  25.9.17. 

A  device  for  collecting  tar  vapours  is  placed  on  the 
saggers.  If  this  receiver  is  put  on  the  furnace 
walls  instead  of  on  the  saggers  leakages  are  un- 
avoidable.— W.  J.  W. 

Electrodes  ami  similar  materials;  Tunnel  furnace 
for .     F.  K.  Meiser.     G.P.  323,798,  28.2.18. 

In  a  furnace  for  the  manufacture  of  electrodes  the 
containers  for  the  electrodes  and  the  cars  carrying 
them  are  provided  below  with  outlets  for  vapours 
evolved,  which  outlets  can  be  connected  with  a  con- 
densing and  collecting  system. — W.  J.  \\  . 

Electric  furnaces;  Induction  ■ .  British  Thom- 
son-Houston Co..  Ltd.  From  General  Electric 
Co.     E.P.  163,167,  8.8.19. 

8       U.S. P.  1,326,120  of  1919;  J.,  1920,  196  a. 

Elect  roh,i,r   apparatus.       C.    M.   Walter.      U.S. P. 
1,868,194,  21.9.20.    Appl.,  12.6.19. 
K.P.  127,985  of  1918;  J.,  1919,  585  a. 

Electrodes  of  electrolytic  gas  generators.  I.  H. 
Levin.     E.P.  151. 873,  31.12.19. 

If.  Wing  electrode.     U.S. P.  1,883,686.     See  X. 


XII.— FATS;    OILS;    WAXES. 

Fats;    Catalytic    reluct  ion    of    unsaturated    . 

A     B.    K OH       Przemvsl  Chem..   1920,  4.   39—48. 
Chem.  Zentr.,  1920,  91,  IV..  442. 

Tin:  catalytic  activity  of  the  oxides  of  nickel  in  the 
hydrogenation  of  oils  at  255°— 260°  C.  (c/.  Bedford 
and  Erdmann,  J.,  1913,  611)  depends  on  the  method 


used  to  prepare  them.  Addition  oi  nickel  monoxide 

to   the    iquioxide  dues   not   always   increase   the 

nativity  of  the  latter  («/.  loe,  cit.).  The  particular 
combination  most  suitable  ior  the  treatment  of  any 
given  oil  must  be  ascertained  by  experiment.  Nickel 

Maqnioxide  lose8  its  activity  on  healing  in  the  air, 
even  at  115°  ('.  Its  activity  is  considerably  in- 
creased by  Very  -mall  quantities  of  platinum,  and 
lliis  fact  may  account  for  some  of  the  results  ob- 
tained by  Bedford  and  ESrdmann,  The  resistance 
of  drying  ,,ils  to  catalytic  reduction  is  due  to  the 

position  of  the  double  linkages  in  the  linolenie  and 

molecule.    Those  between  the  9th  and  10th  and  the 

iL'ih  and  13th  carbon  atoms  are  readily  reduced, 
whilst  that  between  the  16th  and  llith  is  only  very 
slowly  attacked.  The  partially  reduced  oil  there- 
lore  remains  liquid  owing  to  the  formation  of  a 
liquid  oleic  acid.  Ordinary  oleic  acid  is  readily  re- 
duced and  possesses  no  drying  properties.  The 
drying    properties    of    linolio    aeld    are   due     to     the 

double  linkage  between  the  12th  and  13th  carbon 

atoms.      The   further   a    double    linkage   is   from    the 

carboxyl  group  the  more  difficult  is  it  to  reduce  and 

the  greater  is  the  tendency  to  polymerisation.  These 
differences  in  the  behaviour  of  double  linkages  are 

well  shown  by  means  of  a  weak  catalyst  like  nickel 
sesquioxide. — .7.  H.  L. 

Fatty  oils;  Polymerisation  of .     .1.  Marcusson. 

Z.  angew.  them..  1920,  33,  231—232,  234—235. 
On.s  thickened  by  blowing  followed  bv  electrical 
treatment  (F.P.  440,843;  J.,  1910,  222)  are  sold 
under  the  name  of  "  Voltol  "  oils.  The  apparatus 
..insists  of  a  horizontal  drum  which  is  rotated  on 
an  axis  upon  which  is  a  scries  of  alternate  metal 
and  glass  discs  spaced  a  few  mm.  apart.  The  metal 
discs  are  connected  with  a  source  of  electricity, 
and  a  current  of  about  8  to  10  kw.  is  passed  througb 
the  blown  oil  at  a  reduced  pressure  (0'1  atm.  or 
less).  Samples  of  rape  and  marine  animal  oils 
thickened  by  this  process  had  the  following  char- 
acters:— 


Sp.  ?r. 
15°  C. 


ci  ')7ln 


rape  oil 
Thickened 
marine, 
animal  oil     0-9810 


1-485 


1-485 


Viscosity 

at 

'. 


83-8 


749 


Acid 
value. 


Todinc        Mok- 
value.    t    cular 
weight. 


11-7 
154 


52 
51 


1200 
1000 


The  high  viscosity  is  due  to  the  formation  of  oxida- 
t  inn  products  and  to  intramolecular  polymerisation. 
Polymerisation  of  oils  may  also  be  effected  by  heat- 
ing with  aluminium  chloride  or  iron  chloride. 
For  example,  10  g.  of  linseed  oil  is  dissolved  in 
40  c.c.  of  benzene,  and  the  solution  treated  gradu- 
ally with  3  g.  of  aluminium  chloride.  In  one  ex- 
periment the  viscous  product  had  acid  value  15"6, 
saponif.  value  185,  and  iodine  value  120.  Toluene, 
xylene,  naphthalene,  anthracene,  anisol,  etc.  may 
he  used  in  place  of  benzene.  Polymerisation  of 
sterols  as  well  as  of  glycerides  takes  place  in  the 
treatment  of  oils  with  aluminium  chloride.  Oil 
separated  from  the  yeast  Emlomuces  vernolis,  after 
drying  in  presence  of  sodium  chloride,  was  found 
to  be  polymerised;  it  had  the  following  charac- 
ters:— Acid  value,  50;  saponif.  value.  196;  and 
iodine  value,  92. — C.  A.  M. 

Iodine  value  of  fats;  Comparison  of  methods  for  the 
determination  of  the  .     W.  Devrient.    Ber. 

deuts.  pharm.  Ges.,  1920,  30,  361—366. 
THE  iodine  value  of  elaiclie  acid,   as  determined  by 
different  methods,  was  found  to  be  as  follows:  — 
Miibl.  80-3;  -Waller.  800;  Winkler,  80-8:  Wijs.  808; 
Hanus,  825.    The  Harms  method  is  considered  to  be 
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the  most  rapid  and  simple,  and  the  result  obtained 
is  nearer  the  theoretical  value  (90)  than  are  those 
obtained  by  the  other  methods. — W.  P.  S. 

Gelatin  as  emulsifying  agent.  Holmes  and  Child. 
See  IIa. 

Patents. 

Catalysts  used  in  hi/drogenation;  'Revivifying  spent 

-.     H.  Schlinck  und  Co.  A.-G.     G.P.  324,580, 

22.1.16. 
The  catalyst  is  boiled  with  sufficient  or  less  than 
sufficient  acid  to  dissolve  the  metal,  an  alkali  or 
alkali  carbonate  is  added  to  precipitate  the  dis- 
solved metal,  and  the  precipitate,  after  separation 
from  the  solution  by  filtration,  is  washed  and 
reduced  by  heating  in  a  current  of  hydrogen ;  the 
temperature  is  allowed  to  rise  at  a  rate  not  greater 
than  150°  C.  per  hr.,  so  that  in  4 — 5  hrs.  it  reaches 
650°  C,  at  which  point  the  heating  is  stopped. 

— L.  A.  C. 

Yeast  masses;  Extraction  of  fat  from .  Kriegs- 

ausschuss   fur   pflanzliche  u.   tierische  Oele  und 
Fette,  G.m.b.H.    G.P.  309,266,  31.1.18. 

Before  extraction  with  solvents  the  yeast  masses 
are  allowed  to  undergo  autodigestion,  whereby  the 
fat  globules  within  the  cells  are  liberated. — J.  H.  L. 

Ahi minium  hydroxide;  Washing  and  cleaning  by 
means  of .  M.  Buchner.  G.P.  323,193,  21.4.15. 

The  material  to  be  washed  is  treated  with  water 
containing  aluminium  hydroxide  in  the  form  of  a 
gel,  produced  by  adding  ammonia  to  solutions  of 
aluminium  salts  of  medium  concentration,  e.g., 
1 — 5%.  The  precipitates  so  formed  are  highly  dis- 
perse, but  can  be  readily  filtered  and  washed. 

—J.  H.  L. 

Bile    soaps    and    detergents;   Production    of . 

C.  H.  Boehringer  So'hn.    G.P.  323,804,  22.11.18. 

Alkali  salts  of  hydrolysed  bile  acids,  or  their  com- 
ponents separately,  are  added  to  a  soap.  Apart 
from  their  cleansing  action,  the  products  soften 
the  fibres  of  the  materials  to  be  washed,  without 
injuring  them,  and  lessen  the  injurious  action  of 
inferior  detergents. — J.  H.  L. 

Glycerin  substitute  [from  lactates'}.  Chem.  Fabr. 
vorm.  Goldenberg  Geromont  und  Co.  G.P. 
303,991,  8.2.16. 

Aqueous  solutions  of  alkali  lactates  may  be  used  in 
place  of  glycerol  for  many  purposes,  e.g.,  lubrica- 
tion of  machinery,  softening  of  leather,  etc.  An 
80%  solution  of  sodium  lactate  boils  at  126°  C, 
and  loses  no  water  by  evaporation  at  the  ordinary 
temperature;  a  50%  solution  does  not  freeze  at 
-60°  C— J.  H.  L. 

Glycerol;  Production  of  pure from  liquids  con- 
taining glycerol  or  from  crude  glycerol.  Elektro- 
Osmose  A.-G.  (Graf  Schwerin  Ges.).  G.P.  323,666, 
14.2.19. 

The  impurities  are  caused  to  separate  in  a  floccu- 
lent  form  by  addition  of  soluble  silicates,  preferably 
water-glass,  with  the  aid  of  heat  if  necessary. 
Heating  may  be  continued  until  a  "  crystallisation 
skin  "  forms  on  the  surface  of  the  liquid.  The  pro- 
ducts may  afterwards  be  purified  by  means  of  milk 
of  lime  or  barium  carbonate. — J.  H.  L. 

Hydrogenating   fatty   acids  and   tlieir   glycerides; 

Method  of  and  apparatus  for .     A.  Radisson 

(Assr.  to  Soc.  de  Stearinerie  et  Savonnerie  de 
Lyon)  and  P.  Berthon.  U.S. P.  1.353,419,  21.9  20 
Appl..  21.6.17. 

See  E.P.  107,969  of  1917;  J..  1918,  553  a. 
Colours  soluble  in  oils.    E.P.  151,657.    See  TV. 


Fat  from  bones.    G.P.  323,650.    See  XIXa. 
Fatty  acids.     G.P.  324,663.     See  XX. 

XIH.-PAINTS  ;    PIGMENTS  ;     VARNISHES ; 
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White   lead;   "Porcelain  "   .      E.   Euston.     J. 

Ind.  Eng.  Chem.,  1920,  12,  974—975. 

The  hardness  of  the  porcelain-like  crust  formed  in 
the  stack  process  of  corrosion  for  the  manufacture 
of  white  lead  is  due,  not  to  its  being  a  definite 
compound,  2PbC03,Pb(OH)2,  as  commonly  assumed, 
but  to  the  cementing  effect  of  the  colloidal  basic 
lead  acetate  present  in  the  formation  of  the  cruBt. 
If,  in  the  precipitation  process,  the  compound, 
2PbC03,Pb(OH)„  is  dried  without  previous  wash- 
ing, the  degree  of  hardness  of  the  mass  is  pro- 
portional to  the  concentration  of  the  basic  lead 
acetate;  if  thoroughly  washed  before  drying  a 
friable  mass  is  obtained. — C.  A.  M. 

Linoleum;  Maturing  of .  F.Fritz.   Kunststoffe, 

1919,  9,  253.     Chem.-Zeit.,  1920,  44,  Rep.,  227. 

The  relationship  between  the  time,  T,  necessary  for 
the  maturing  of  linoleum  and  the  thickness,  d  (in 
mm.)  of  the  material,  is  given  approximately  by 
the  formula:  T  =  k.d.(d+2)/8 ;  the  coefficient,  k, 
for  Walton  goods  lies  between  10  and  12.  The 
formula  holds  good  up  to  considerable  thicknesses 
such  as  6'25  mm.,  but  its  application  is  restricted 
to  homogeneous  "  through  to  the  back  "  linoleums. 
Thick  materials  are  commonly  removed  too  early 
from  the  maturing  rooms.  Penetration  of  air  into 
the  linoleum  is  not  the  only  factor  to  be  considered; 
the  gaseous  products  formed  must  also  have  easy 
egress.  The  influence  of  moisture  is  also  an  im- 
portant factor ;  the  air  of  the  maturing  room  must 
be  capable  of  carrying  off  moisture,  a  condition 
which  does  not  often  obtain  with  warm  moist  air. 
A  deep-seated  change  is  brought  about  by  addition 
of  drier  to  the  mix.  Hardening  substances,  6uch 
as  the  oxides  of  calcium,  barium,  magnesium,  and 
zinc,  produce  an  apparently  matured  linoleum  in  a 
shorter  time,  the  hardness  subsequently  increasing 
with  time.  The  action  of  light  has  no  essential 
influence. — A.  de  W. 

Zinc  sulphide.     Tiede  and  Schleede.     See  VII. 

Polymerisation  of  oils.     Marcusson.     See  XII. 

Aldehyde-resins.     Hammarsten.     .See  XX. 

Patents. 

Gold-coloured  sulphurs  and  vermilions  of  antimony ; 

Manufacture  of .  P.  Chaillaux.  E.P.  151,422, 

1.8.19. 

Natural  antimony  sulphide  is  melted  by  heating 
in  a  closed  vessel,  and  then  treated  with  gaseous 
sulphur  dioxide  or  hydrogen  sulphide  or  a  mixture 
of  these  gases ;  the  trisulphide  is  thereby  converted 
into  golden  or  crimson  tetrasulphide  and  penta- 
sulphide,  which  are  collected  as  powder  in  a  settling 
chamber.  Instead  of  introducing  sulphur  dioxide 
as  such,  air  or  oxygen  in  suitable  quantity  may  be 
led  into  a  molten  mixture  of  the  natural  trisulphide 
and  sulphur.— D.  F.  T. 

Coating  material;  Water-resistant and  method 

of    making    it.       G.    W.    Miles,    Assr.    to    Ross 

Chemical  Co.     U.S. P.  1,354,575,  5.10.40.     Appl., 

10.1.19. 

An  oxidised  resin  is  saponified  with  ammonia  and 

the    concentration    of    the    solution    subsequently 

reduced  with  water  at  ordinary  temperature. 

—A.  de  W. 
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Ink  (ablet*,    /'     '   ■ ''""  of .     II     Rosenberg. 

Q.P.  323,198.  81.9.17. 

Ink    powders   or    powdered  colours,    pigments,   or 

aniline  dyes,   are   mixed   with  chemical   substances 

which    arc    rerj    readily   soluble  or   which   develop 

on   tli.'  addition  of  water.     Thus   mixtures 

iting  carbon  dioxide  or  bydi  alkali 

porcarbonates,    may   Ik-  used  :   basic  colours   D 

rerted  into  strong!]   acid  icid  colours 

into  strongly  basic  salts,  and  the  products  mixed 
with  a  s. ilt  of  opposite  reaction. — D.  V .  T. 

Lithopcme  fast  to  light;  Production  of  —  \ 

Bibner.    Q.P.  384,646,  19.2.18. 
/i\,   liquors  free  from  annuonium  salts  are  treated 

with  ammonia  until  the  precipitated  zinc  hydroxide 
is  just  dissolved;  alter  boiling  for  a  short  time, 
granulated  zinc  is  added  and  the  solution  kept  at 
tlie  ordinary  temperature  for  12  hrs.  By  this  treat- 
ment any  metals  which  could  give  rise  to  a  coloured 
sulphide  are  removed ;  these  metals  are  the  cause 
of  the  lack  of  fastness  of  colour  in  lithopone  which 
is  accentuated  bv  the  presence  of  chlorine. 

— D.  F.  T. 

Betin;  Protest  iij  producing  artificial .    H.  N. 

Copthorne and  A.  I.Tannehill.    U.S. P.  1,353,220, 

81.9.80.  Appl.,  5.6.19. 
A  solution  of  artificial  resin  is  obtained  by  adding 
to  a  solution  of  the  lighter  and  heavier  fractions  of 
the  light  oil  distillates  of  coal  tar,  in  tho  ahsenco  of 
water,  approximately  1J%  of  sulphuric  acid  and 
afterwards  neutralising. — D.  F.  T. 

Linseed    oU     curmsh;    Substitute    for    .      R. 

KoetM-hau,   ('.    Harries,   and  E.   Albrecht.     G.P. 

888,156,36.3.17. 
A  sinsTTTfTE  for  linseed  oil  varnish  is  supplied  by 
the  ozonides  of  unsaturated  hydrocarbons,  particu- 
larly of  petroleum,  or  of  the  tar  products  derived 
from  lignite,  peat,  or  shale.  The  ozonides  can  be 
used  in  inert  solvents  such  as  benzene  or  carbon 
tetrachloride,  or  in  admixture  with  other  varnishes 
or  siccatives.  The  rate  of  drying  can  be  increased 
by  previous  exposure  in  shallow  vessels;  by  warm- 
ing it  is  possible  to  cause  partial  decomposition  of 
the  ozonides  with  the  formation  of  peroxides,  there- 
by producing  a  varnish  of  different  capacity  for 
drying.— D.  F.  T. 

Indurated  compounds  from  lac  or  its  derivatives  ■ 

1'rocess  for  producing .    W.  W.  Simonson  and 

L.  Van  D.  Blair.  E.P.  127,825,  2.6.19.  Conv., 
1.6.18 

Ser  U.S. P.  1,309,967  of  1919;  J.,  1919,  648  a. 
(Reference  is  directed,  in  pursuance  of  Sect.  7,  Sub- 
sect.  4,  of  the  Patents  and  Designs  Acts,  1907  and 
1919,  to  E.P.  16,800  of  1904.) 

I'aint  or  varnish;  Manufacture  of  .     Koppers 

Co.,  Assees.  of  M.  Darrin.  E.P.  129,264,  12.6.19. 
Conv.,  89.6.18. 

See  U.S. P.  1,296,776  of  1919;  J.,  1919,  379  a. 

Bests  ;  Manufacture  of .     Koppers  Co.,  Assees. 

of  M.  Darrin.   E. P.  132,229,  24.6.19.  Conv., 6.9.18. 

Bn    IS. P.  1,297,328  of  1919;  J.,  1919,  438  A. 

Coating  compositions  fur  parts  of  aircraft.     P.  R. 

Bradley.    E.P.  151,396,  8.7.19. 
See  U.S. P.  1,321,708  of  1919;  J.,  1920,  13  a. 

Paints;   Manufacture   of  .      J.    E.   Schneider. 

E.P.  161,687,  19.6.19. 

Sre  U.S.P.  1,317,336  of  1919;  J.,  1919,  916a. 
(Reference  is  directed,  in  pursuance  of  Sect.  7,  Sub- 
■BOt,  I.  of  the  Patents  and  Designs  Acts,  1907  and 
1919,  to  E.P.  1432  of  1883,  15,363  of  1886,  9480  of 
1905,  and  25,266  of  1909.) 


Paint  oi  composition  for  covering  the  rurfaa  oi 
metals  and  other  muti  rials.  0.  II.  Ivinson  and 
(;.  s.  Roberts.     E.P.  161,666,  8.4.19. 

product.     fJ.S.P.  1,356,103.    Set    1)1. 

XIV.    INDIA-RUBBER;  GUTTA-PERCHA. 

Vulcanieed  rubber;  Effect  <it  certain  accelerator! 
upon  the  properttsj  of  .  (!.  1).  Brats  and 
\  ft.  Flower.  .1.  I  ml.  Eng.  Chem..  1!»20,  12, 
971     974. 

As  a  result  of  vulcanisation  tests  of  extracted  and 
nnextracted  rubber  in  presence  of  light  magnesia, 
it  is  concluded  that  the  action  of  small  amounts  01 

magnesia  in  accelerating  the  vulcanisation  of 
rubber  is,  to  a  large  oxtent,  of  a  secondary  char- 
acter, and  depends  upon  its  acting  in  conjunction 

with  certain  extraneous  substances  (probably  nitro- 

gsnons)  present  in  the  rubber.    The  activity  of  the 

magnesia  as  accelerator  depends  upon  the  nature 
and  quantities  of  these  substances.  (Cf.  J.,  1919, 
781  aO— C.  A.  M. 

Rubber;    Determination   "I  factice    in  .      P. 

Dekker.    Gummi-Zeit.,  l!>20,  35,  52— 55. 

On  account  of  the  resistance  of  rubber  to  penetra- 
tion by  alcoholic  alkali  hydroxide,  tho  customary 
procedure  for  the  estimation  of  fatty  "  rubber 
substitute  "  ("  factice  ")  tends  to  givo  low  results. 
The  following  method  is  recommended  : — 2  g.  of  the 
rubber,  after  extraction  with  acetone,  is  steeped 
overnight  in  20  c.c.  of  benzene-  40  c.c.  of  IV  /  2  alco- 
holic potassium  hydroxide  is  added,  and  the  mixture 
is  boiled  under  a  reflux  condenser  for  4  hrs.  ;  the 
liquid  is  filtered,  tho  residue  washed  successively 
with  boiling  alcohol  and  boiling  water,  and  the 
combined  filtrates  evaporated  to  a  bulk  of  3 — 5  c.c. ; 
the  fatty  acids  in  this  liquid  are  then  estimated  in 
tho  usual  way.  The  presence  of  asphaltum  in  the 
rubber  interferes  with  the  accuracy  ot  the  factice 
determination,  tho  results  being  too  high.  Oxida- 
tion of  the  rubber  due  to  prolonged  exposure  of  the 
sample  between  the  acetone  extraction  and  the 
subsequent  hydrolysis  also  gives  rise  to  inflated 
values  for  the  factice  content.  In  an  editorial  noto 
it  is  stated  that  tho  addition  of  the  alcoholic  alkali 
to  the  mixture  of  rubber  and  benzene  should  be 
effected  with  both  liquids  at  the  boiling  tempera- 
ture.—D.  F.  T. 

Patents. 

Rubber;  Treatment  of  raw when  freshly  coagu- 
lated from  the,  latex.  S.  C.  Davidson.  E.P. 
151,344,  20.6.19. 

Freshly  obtained  rubber  coagulum  ordinarily  con- 
tains a  large  proportion  of  water  partly  enclosed 
mechanically.  The  sheets  of  coagulum  are  there- 
fore finely  perforated  by  pins  mounted  in  a 
board ;  the  perforations  act  as  drainage  tubes  and 
facilitate  the  escape  of  inclusions  of  gas  or  water. 
The  rubber  is  then  rolled  into  thin  sheets  and 
finished  in  any  desired  way  without  the  necessity 
of  maceration.— D.  F.  T. 

Vulcanised  artificial  rubbers;  Process  for  increasing 

tin'  elasticity  of  .     Farbenfabrikcn  vorm.  F. 

Haver  und  Co.     G.P.  301,757,  28.12.15. 

Priok  to  vulcanisation,  10%  or  more  of  an  oily  sub- 
stance, such  as  petroleum,  linseed  oil,  castor  oil, 
paraffin  oil,  hemp  seed  oil,  safrole,  aniline,  the 
alkylanilines,  xylidine.  and  dimethyl-p-toluidine,  is 

introduced  into  the  mixture. — D.  F.  T. 

Rubbers,  gutta-percha,  balata,  etc.;  Improvement 
of  tl:<-   plasticity  an, I  adhesiveness  uf  difficultly 

solubh  natural .     Ungarische  Gummiwaaren- 

fabriks-A.-G.  G.P.  883,738,  21.3.18.  Conv.,  4.5.17. 

MaTEBIAXS    of    the    above   type   are    heated   with    a 
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rubber  solvent  such  as  petroleum  naphtha  or 
benzene,  phenol,  aniline  or  their  homologues,  the 
solvent  being  subsequently  removed.  The  products 
are  easily  soluble,  plastic,  adhesive,  and  capable  of 
absorbing  the  usual  compounding  ingredients. 

— D.  F.  T. 


XV.-LEATHED;  BONE;  HOBN;   GLUE. 

Chrome  [fanning']  liquors;  Effect  of  neutral  salts 

on  the  basicity  of .     B.  B.  Dhavale  and  S.  R. 

Das.  J.  Soc.  Leather  Trades'  Chem.,  1920,  4, 
225—230. 

The  end  point  in  the  alkalimetric  titration  of 
chrome  liquors  for  acidity  by  the  Procter  and 
McCandlish  method  was  found  to  be  influenced  by 
the  temperature  at  which  the  titration  was  done 
and  the  rate  at  which  the  alkali  was  added,  but 
the  dilution  of  the  liquor  under  titration  did  not 
exert  any  influence.  Additions  of  sodium  chloride 
caused  a  marked  increase  in  the  acidity  as  deter- 
mined by  this  method. — D.  W. 

Sulphide  [in  tannery  lime  liquors];  Estimation  of 

.     Committee  of  the  Soc.  of  Leather  Trades' 

Chemists  on  Limevard  Control.  III.  J.  E. 
Pickles.  J.  Soc.  Leather  Trades'  Chem.,  1920,  4, 
231—235. 

Solutions  of  commercial  sodium  sulphide  are  pre- 
cipitated with  cadmium  acetate  solution ;  lime 
liquors  containing  sulphide  are  decomposed  with 
acid  and  the  hydrogen  sulphide  thus  liberated 
distilled  into  cadmium  acetate  solution.  In  either 
case  the  cadmium  sulphide  is  filtered  off,  treated 
with  a  known  excess  of  N  /20  iodine  solution,  and 
the  excess  titrated  with  V/20  sodium  thiosulphate. 
1  c.c.  iV/20  iodine  is  equivalent  to  000085  g.  H2S 
or  0-00195  g.  Na2S.— D.  W. 

[Tannery]  lime  liquors;  Caustic  alkalinity  of . 

Committee  on  Limeyard   Control.     IV.     W.   R. 

and  J.  Atkin.     J.  Soc.  Leather  Trades'  Chem., 

1920,  4,  236—243. 
At  ph=10'0  only  24%  of  the  ammonia  present  in 
a  solution  is  neutralised.  A  sample  of  the  lime 
liquor  is  titrated  with  standard  acid  to  the  value 
pB=  10,  using  the  comparator  (J.,  1920,  605  a)  and 
thymolphthalein  as  indicator.  This  titration  is  a 
measure  of  the  caustic  alkalinity  plus  24%  of  the 
ammonia  but  does  not  cause  any  decomposition  of 
the  sulphide  present.  The  ammonia  is  determined 
by  distillation,  and  the  caustic  alkalinity  then 
calculated. — D.  W. 

Gelatins  and  glues;  Jelly  strength  of .     S.  E. 

Sheppard,   S.   S.   Sweet,   and  J.   W.   Scott,  jun. 

J.  Ind.  Eng.  Chem.,  1920,  12,  1007—1011. 
A_  torsion  dynamometer  is  described  for  determin- 
ing the  jelly-strength  of  glues  and  gelatins  when 
moulded  into  cylindrical  test  pieces.  The  product 
of  the  breaking  load  multiplied  by  the  percentage 
twist  at  breaking  point,  divided  by  the  cross  section 
of  the  test  piece  is  taken  as  the  jelly  strength.  No 
simple  relationship  could  be  established  between  the 
concentration  of  gelatin  and  the  jelly  strength,  nor 
between  the  jelly  strength  at  a  given  concentration 
and  the  tensile  strength  of  a  dry  glue  joint. 

— C.  A.  M. 

Gelatin  as  emulsifying  agent.     Holmes  and  Child. 
See  IIa. 

Patents. 

Glue  solutions;  Apparatus  for  the  concentration  of 

.       Goslar-Apparetebau     Samstag    und     Co. 

G.P.  323,845,  28.8.17. 
The  glue  solution  trickles  on  to  a  whirling  plate, 
which  distributes  the  liquid  in  fine  drops  on  to  the 


corrugated  walls  of  the  apparatus  down  which  it 
flows,  meeting  an  upward  current  of  warm  air. 

— D.   F.   T. 

Liming  of  hides  [;  Means  for  circulating  the  liquor 

in  ].     H.  Boston  and  Sons,  Ltd.,  and  J.  L. 

Fairrie.     E.P.  151,387,  3.7.19. 

Adhesives.    G.P.  323,665  and  324,928.     See  XVII. 


XVI.-S0ILS;  FEBTILISEBS. 

Plant    analysis   and    manuring.      F.    Miinter.      J. 
Landw.,  1920,  68,  207—224. 

Experiments  were  made  during  five  years  upon  the 
growth  of  barley  and  sugar  beet  in  a  loam  soil 
fertilised  with  stable  manure,  nitrate,  potash  salts, 
and  phosphate,  separately  and  in  combination. 
Results  showed  that  the  calcium  and  magnesium 
content  of  barley  were  little  affected,  but  the  silica 
of  the  straw  was  decreased  by  nitrogen  and  phos- 
phate applications  to  the  soil.  The  nitrogen  con- 
tent was  raised  by  potash  and  phosphate.  The 
weather  factor  had  so  much  effect  that  no  other 
definite  deductions  could  be  drawn.  Analysis 
showed  that  the  roots  of  sugar  beets  were  little 
affected  by  manuring,  whereas  calcium  and  mag- 
nesium in  the  tops  were  increased  by  potash  manur- 
ing and  decreased  by  phosphate.  In  the  case  of 
beet  also,  weather  variations  influenced  growth  so 
strongly  that  no  deductions  could  be  drawn  from 
plant  analysis  as  to  the  needs  of  the  soil  for  particu- 
lar manures.  For  this  last  purpose,  two  differently 
manured  plots  must  be  compared,  one  fertilised 
with  nitrogen,  and  the  other  with  potash  and  phos- 
phate. Under  these  conditions  the  following 
general  statements  may  be  made: — If,  on  the 
nitrogen  plot,  the  ratio  of  nitrogen  to  potash  is 
greater  than  unity,  the  soil  is  deficient  in  potash ; 
if,  on  the  same  plot,  the  ratio  of  nitrogen  to  phos- 
phate is  greater  than  100:20,  the  soil  is  deficient 
in  phosphate;  while  if.  on  the  phosphate  and  potash 
plot,  the  latter  ratio  is  less  than  100:35,  the  soil  is 
deficient  in  nitrogen. — J.  H.  J. 

Calcium  and  iron  salts;  Antagonistic  action  of 

towards  other  salts  as  measured  by  ammonifica- 
tion  and  nitrification.  J.  E.  Greaves.  Soil  Sci., 
1920,  10,  77—102. 

Experiments  were  made  on  the  effect  produced  on 
the  bacterial  activity  of  a  fertile  loam  soil  by  the 
addition  of  calcium  and  iron  salts.  The  ammonify- 
ing and  nitrifying  powers  of  the  soil  were  first 
reduced  by  the  addition  of  various  salts,  then  in- 
creasing amounts  of  the  calcium  salt  or  the  iron 
salt  were  added,  and  the  effect  on  ammonification 
and  nitrification  was  observed.  Calcium  sulphate 
was  found  to  neutralise  the  toxic  effect  on  ammoni- 
fication of  sodium  carbonate,  nitrate,  and  sulphate, 
calcium  chloride,  and  magnesium  chloride  and  sul- 
phate. It  had  no  antagonism  to  sodium  chloride. 
Similar  results  were  obtained  in  the  case  of  nitri- 
fication, except  that  there  was  no  antagonism 
towards  sodium  sulphate  and  calcium  chloride. 
Thus  both  the  anion  and  cation  take  part  in  the 
antagonism.  Ferrous  sulphate  was  antagonistic 
to  sodium  sulphate,  chloride,  carbonate,  and 
nitrate,  and  to  calcium  chloride;  ferrous  chloride  to 
sodium  chloride  and  nitrate,  calcium  chloride  and 
magnesium  sulphate ;  ferrous  nitrate  to  magnesium 
chloride  and  sulphate,  calcium  chloride  and  sodium 
carbonate,  sulphate,  chloride,  and  nitrate  ;  ferrous 
carbonate  to  sodium  chloride  and  carbonate,  cal- 
cium chloride,  and  magnesium  sulphate.  The 
greatest  effect  was  produced  by  ferrous  carbonate 
on  magnesium  sulphate.  75%  of  the  toxic  effect  of 
the  latter  being  neutralised.  In  the  case  of  nitri- 
fication the  action  of  the  iron  salts  varied  somewhat 
from   that  on   ammonification,   the  greatest   effect 
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being  produced  by  ferrous  nitruto  on  magnesium 
chloride.  The  amount  of  iron  required  to  produce 
the  maximum  effect  varied  with  the  different  salts, 
but  in  no  case  exceeded  186  parts  per  million. 

—J.  H.  J. 

I'vlK.STS. 

Cidcium   cyanatnide  .■  Proceu   •■/   granulating  

f,,r  use  as  a  fertiliser.       1'.   M     T.   S.i\cs.        II' 

138,847,  95.11.19.  Conv.,  96.11.18. 
To  produce  eeJeraao  eyMiamide  in  a  granular  con- 
dition it  is  treated  with  a  solution  of  a  silicate,  pre- 
ferably potassium  silicate,  during  its  hydration  for 
remora]  ol  calcium  carbide.  The  resulting  past*  is 
kneaded,  dried,  and  crushed  Phosphorus-contain- 
ing materials  such  as  bone  ash  or  slag  may  bo  incor- 
porated with  the  product. — W.  J.  W. 

Fertilisers     J.  B.  Partington  and  I.    11    Parker. 

I    P.  151,024,  96  8  18 
\ mm 'Mi  m  nitrate  in  the  form  of  a  dry  powder  is 
mixed  with  bono  meal,  and  the  mixture  is  finely 
ground.      Suitable    proportions    are    ammonium 

nitrate  1    pt.,  an.l  I meal  3  pts.      PotaasiUm  salts 

or  other  fertilising  materials  may  be  added      'I'lo 

fertilis<  r  is  said  to  keep  dry.  and  free  from  caking, 

■  re  to  the  atmosphere.     W.  J.  W. 

Plant!:  [I'se  of  radio-active  composition  in]  grow- 
I      Miller.     U.S. P.  1,353,931,  28.9.20. 
.  99.8.18.    Renewed  13.8  90 

Cm -uk  carnotite  ore  tailings  is  heated,  ground,  and 
i  with  inert  material  to  form  a  radioactive 
leiti    0  for  stimulating  plant  growth. 

W.  J.  w. 

■  ss  for  destroying find  increas- 

in'i  the  germinating  power  of  seeds.  I.  Traube. 
G  P.  323,925,  3.18.19. 
Si  ii'iu'ii,  dissolved  in  pyridine  or  in  substances 
containing  it  or  its  homologucs,  with  or  without 
addition  of  water,  is  effective  for  destroying  animal 
or  vegetable  parasites  and  for  stimulating  the 
germination  of  seeds. — W.  J.  W. 

tril   Process  for  tlie  manufacture  of  . 

A.    C.     Uohre;     K.    C.    Bohre.    cxtrix.       P.8.P. 
1,854,719,  6.10.20.     Appl.,  13.8.19. 
8n   K  P.  189,498  of  1919;  J.,  1920,  344  t. 


XVH.-SUGARS  ;  STARCHES;   GUMS. 


during  the  boiling  of 
L.  White.     Int.  Sugar 


rose;  Destruction  of 

I'nc-grade  massecuites.    H. 

J..  1920,  22,  588. 
On  boiling  first  massecuites  at  140°— 145°  F.  (60°— 
63°  C.)  figures  were  obtained  leading  the  autbor  to 
conclude  that  under  the  conditions  obtaining 
generally  in  Hawaii  no  appreciable  loss  of  sugar 
:  whereas  at  the  higher  temperature  of  165° — 
179  I'  i  71° — 7«°  C.)  there  may  be  a  considerable 
loss— J.  P.  O. 

te;  Loss  of by  inversion  during  the  heat- 
ing of  second  massecuites  an<l  final  molasses. 
R.  O.  Pitcairn.     Int.  Sugar  J.,  1920,  22,  589. 

rs  were  obtained  indicating  that  there  is  a 
very  decided  danger  of  inversion  while  boiling  the 
low-grade  products  if  they  are  not  kept  nearly 
neutral.  A  massecuite  having  an  acidity  corre- 
sponding to  0'25%  CaO  may  lose  sugar  by  inversion 
during  boiling,  but  in  the  case  of  molasses,  owing 
to  its-  lower  purity,  the  risk  is  less.    The  diminution 


of  the  sucrose  content  that  may  occur  in  this  way 
is   capable  of    reaching   an    important   degree,   and 

firobably  accounts  for  a  proportion  of  the  unknown 
osses.— J.  P.  O. 

Decolorising  Mocks  L/or  sugar  refining].       C.  F. 
Bardorf.  Caned.  Chem.  J.,  1990,  4.  907— 811. 

Charred  sawdust,  though  destituto  of  decolorising 

fiower,  greatly  facilitates  the  filtration  ami  hand- 
ing of  duaty  and eooty  chars  when  mixed  therewith, 
and  also  increases  then  efficiency  by  acting  as  a 
dispersive  medium  and  preventing  agglomeration. 
Very  satisfactory  results  were  obtained  by  mixing 
it  with  prepared  carbon  from  di  '  omposed  char 
dust  or  even  with  ground  discarded  refinery  char. 
On  these  lines  a  new  product,  "  Karbos,"  has  been 
prepared  as  follows: — 1  kg.  of  100-meah  char  dust 
is  digested  with  1250  c.c.  of  hydrochloric  acid  of 
18°  B.  (sp.  gr.  114)  for  20  hrs.  Tho  pasty  mass  is 
mixed  with  2A  I.  of  water  and  7o  g.  of  charred  Ban 

dust,  and  the  mixture  is  agitated  and  filtered 
rapidly;  the  filtrate,  containing  phosphates,  may  l» 
used  as  a  defecating  agent  or  evaporated  and  sold 
as  superphosphate.  The  resulting  char  is  washed 
twice  with  93  1.  of  water,  the  first  washing  being 
afterwards  used  to  dilute  a  later  batch  of  paste, 
whilst  the  second   washing  is  discarded.     The  char 

thus    obtained    filters    excellently,    and    can    be 

partially  dried  by  pumping  warm  air  through  the 
filter  press.  Addition  of  30—50%  of  charred  saw- 
dust to  "Eponito"  was  found  to  increase  the  de- 
colorising efficiencv  of  the  latter  in  the  mixture  by 
about  25%.— J.  H.  L. 

Sucrose ;  Determination  of in  presence  of  both 

invert  sugar  and  raffinose.  W.Montgomery.  Int. 
Sugar  J.,  1920,  22,  580—582. 
Tables  are  given  by  aid  of  which  a  "  sucrose  fac- 
tor "  and  a  "  raffinose  factor  "  can  be  calculated 
from  the  amount  of  reduced  copper  for  use  in  esti- 
mating sucrose,  invert  sugar,  and  raffinose  in 
mixtures  by  a  combined  method  involving  polari- 
metric  and  cupric-reducing  determinations. 

Carbohydrate  economy  of  cacti.  [Determination 
of  pentose  sugars.]  H.  A.  Spoehr.  Publ.  No. 
287,  Carnegie  Inst,  of  Washington,  36 — 37. 
In  determining  the  pentose  sugars  in  cacti  extracts 
in  preference  to  employing  Tollens'  furfural 
method,  the  accompanying  hexoses  were  eliminated 
by  fermentation,  the  alcohol  removed  by  distilla- 
tion, and  the  cupric-reducing  power  of  the  residue 
determined  (using  the  iodide  volumetric  method 
after  separating  the  cuprous  oxide  by  centrifuging), 
the  absence  of  other  non-fermentable  sugars  having 
been  previously  established. — J.  P.  O. 

Patents. 

Adhesives  [<ium   substitutes'];  Traduction  of  . 

H.  Wallasch.  G.P.  323,665,  20.4.19. 
Bv  the  condensation  of  formaldehyde  with  dicyano- 
diamide  in  the  presence  of  sulphuric  acid  adhesive 
products  are  obtained ;  with  1  pt.  of  dicyano- 
diamide  to  2  pte.  of  30%  formaldehyde  solution  a 
fluid  product  is  obtained  resembling  gum  arabic, 
whilst  with  a  lower  proportion  of  formaldehyde  the 
product  is  more  viscous. — D.  F.  T. 

Adhesive!  [not  sizes  for  paper);  Production  of 

from  lignite.  H.  S.  Gerdes.  G.P.  324,928,  27.3.18. 
Bv  treating  finely  divided  lignite,  which  has  been 
saturated  with  water,  with  caustic  alkali  a  colloidal 
suspension  and  a  thick  deposit  are  obtainable. 
These  can  be  dried  separately  or  together  and  used 
for  adhesive  purposes. — D.  F.  T. 

Xufrlent  yeast.     G.  P.  314,601.     See  XIX  a. 
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XVHI.-FERMENTATION  INDUSTRIES. 

Diastatic  enzymes;  Influence  of  neutral  alkali  salts 

on .     A.  Hahn  and  K.  Harpuder.     Z.  Biol., 

1920,  71,  287. 
The  optimum  hydrogen  ion  concentration  for  the 
activity  of  ptyafin  is  ph  =  6-4 — 65,  for  that  of  malt 
diastase  ps  4-7.  =  The  enzymic  activity  is  not  only 
influenced  by  the  hydrogen  ion  concentration  of  the 
buffer  substances  present,  but  by  the  concentration 
of  the  other  ions  contained  in  them.  The  combina- 
tion of  neutral  alkali  salts  with  the  buffer  sub- 
stances produces  either  an  accelerating  or  an  in- 
hibiting influence,  according  to  the  reaction  and 
the  concentration  of  the  salts  and  buffer  substances, 
on  the  activity  of  the  enzymes.  The  optimum 
hydrogen  ion  concentration  is  also  changed  by  the 
combined  influence  of  the  neutral  salts  and  the 
buffer  substances.  Neutral  alkali  salts  displace  the 
isoelectric  point  of  ptyalin  and  malt  diastase  in  the 
acid  direction.  The  influence  of  sodium  salts  is 
more  marked  than  that  of  potassium  salts.  The 
mode  of  action  of  the  above  enzymes  is  independent 
of  their  electrical  nature. — S.  S.  Z. 

Maltase   solutions  from  yeast.     R.  Willstatter,   F. 

Oppenheimer,     and    W.     St-eibelt.       Z.     physiol. 

Chem.,  1920,  110,  232—241. 
Maltase  can  be  obtained  from  fresh  beer  yeast  pre- 
viously killed  by  an  antiseptic,  such  as  chloroform 
or  toluene,  by  extracting  it  with  water  in  the 
presence  of  ammonia.  The  authors  suggest  that, 
owing  to  some  enzymic  process,  acid  is  formed  in 
the  yeast  cell,  which  is  responsible  for  the  destruc- 
tion of  the  maltase  when  it  is  extracted  from  the 
undried  cell,  and  that  the  neutralising  effect  of  the 
ammonia  makes  it  possible  to  obtain  the  enzyme 
also  from  the  fresh  yeast  cell.  The  relation  between 
the  concentration  of  the  enzyme  and  the  decomposi- 
tion of  maltose,  as  well  as  the  velocity  of  the 
reaction,  was  studied  with  maltase  preparations 
from  dried  and  fresh  yeasts.  The  activity  of 
maltase  solution  is  impaired  bv  treatment  with 
kaolin.— S.  S.  Z. 

Acetone  and  butyl  alcohol  fermentation  of  starch; 

Gas  production  during  .     H.  B.  Speakman. 

J.  Biol.  Chem.,  1920,  43,  401—411. 

The  following  scheme  is  put  forward  to  represent 
the  course  of  the  fermentation:  — 

(1)  (C6H10O5)x+^H2O  =  xC6H12O6- 

(starch)  (dextrose) 

(2)  C/H,A  =  C1H-CO,H+CHs.CO,H+[0,l. 

(3)  2CaH-.CO,H  +  0,  =  2CH,.CO.CH2.COOH  +  2H2. 

(4)  CH,.CO.CH,.COOH  =  CHs.CO.CH3-l-CO.. 

(5)  C,H-.CO,H  +  2H,  =  CH3(CH2)3OH  +  H„0. 

(6)  CH3:C02H  +  2H2  =  CHs.CH2.OH  +  H20. 

This  scheme  satisfactorily  explains  the  formation 
of  the  substances  produced,  but  one  or  two  points 
still  require  elucidation  before  the  process  is  com- 
pletely understood.     {Cf.  J.C.S.,  i.,  797.)— J.  C.  D. 

Jerusalem  artichokes;  Working  of in  the  dis- 
tillery. K.  Windisch.  Z.  Spiritusind.,  1920,  43, 
292,  300. 
In  laboratory  experiments  with  artichokes  gathered 
in  the  early  part  of  the  year,  yields  of  alcohol 
ranging  from  7  to  10  1.  per  100  kg.  of  tubers  were 
obtained  by  fermenting  a  mash  of  the  pulped 
material  with  beer  yeast  (cf.  Rudiger,  J.,  1920, 
608 a).  Preliminary  steaming  of  the  pulp  at 
atmospheric  or  higher  pressures  reduced  the  yield 
of  alcohol,  and  no  advantage  accrued  from  the  addi- 
tion of  malt  to  the  mash.  For  small  distilleries  the 
following  procedure  is  recommended  :  The  washed 
tubers  are  finely  pulped,  introduced  into  the  fer- 
menting vat,  and  treated  with  sufficient  water  to 
produce  a  somewhat  fluid  mash.     Hot  water  may 


be  added  at  first  to  sterilise  the  pulp  as  far  as 
possible,  and  then  cold  water.  The  mash  is 
pitehed  with  0'5  kg.  of  pressed  yeast  per  100  kg.  of 
artichokes,  and  the  fermentation  temperature 
should  approach  but  not  exceed  30°  C. — J.  H.  L. 

Iodoform  reaction.     Kunz.     See  XX. 

Patents. 

Malt;  Beducing  the  amount  of  used  for  the 

saccharification     of     amylaceous     mashes.       A. 
Deutschland.     G.P.  323,653,  5.4.19. 

The  addition  of  killed  yeast,  autolysed  yeast,  or 
yeast  extract  to  amylaceous  mashes  enables  sacchari- 
fication to  be  effected  with  less  than  the  usual 
quantity  of  diastase  or  malt.  Yeast  extract  may  be 
produced  in  the  mash  itself  before  the  addition  of 
the  malt,  by  heating  the  mash  to  80°  C.  and  adding 
fresh  yeast. — J.  H.  L. 

Mashes   and   beer  worts;    Hoiling    of  under 

pressure.  Nathan-Institut  A.-G.  G.P.  323,707, 
30.3.17. 
In  a  process  of  boiling  under  pressure  in  which  the 
vapours  evolved  are  conducted  away  from  the  liquid, 
the  intensity  and  duration  of  boiling  are  so  in- 
creased as  to  remove  all  the  volatile  flavouring  and 
aromatic  substances  and  to  render  permanently 
soluble  the  constituents  which  have  become  soluble 
under  pressure. — J.  H.  L. 

Spanish  moss.  U.S. P.  1,327,873.  See  V. 
Fat  from  yeast.  G.P.  309,266.  Sec  XII. 
Nutrient  yeast.     G.P.  314,601.     See  XIXa. 

XIXa. -FOODS. 

Histidine;  Estimation  of in  protein  and  pro- 
tein-containing matter.  M.  T.  Hanke  and  K.  K. 
Koessler.     J.  Biol.  Chem.,  1920,  43,  527—542. 

The  diamino-acids  are  precipitated  from  the 
hydrolysed  protein  by  means  of  phosphotungstic 
acid,  and  the  histidine  in  this  precipitate  is  esti- 
mated by  means  of  the  colorimetric  method 
previously  described  (Koessler  and  Hanke,  J.,  1919, 
962  a).    (Cf.  J.C.S.,  Dec.)— J.  C.  D. 

Histamine ;  Colorimetric  method  for  estimation  of 

in  protein  and  protein-containing   matter. 

M.    T.    Hanke   and    K.    K.    Koessler.    -J.    Biol. 
Chem.,  1920,  43,  543—556. 

A  description  of  a  long  process  which  aims  at 
isolating  histamine  in  a  more  or  less  pure  condition 
before  applying  the  colour  test  previously  described 
(Koessler  and  Hanke,  J.,  1919,  962  a),  the  method 
is  accurate  in  the  estimation  of  minute  quantities 
of  the  amine.  Histamine  was  not  found  present  in 
caseinogen  or  human  blood  serum.  (Cf.  J.C.S., 
Dec.)— J.  C.  D. 

Patents. 

Drying  tea  or  like  vegetable  or  other  substances; 

Apparatus  for  .      H.   A.   Tempelaar.     E.P. 

151,461,  12.9.19. 
In  a  chamber  through  which  an  upward  current  of 
warm  air  is  passed,  a  number  of  circular  rotary 
drying  surfaces  are  mounted  one  above  the  other 
on  a  central  shaft  and  so  geared  that  each  rotates 
in  a  direction  opposite  to  that  of  the  next  one. 
The  drying  surfaces  consist  of  circular  frames 
supporting  segmental  tray  sections  each  of  which 
is  tilted  about  a  radial  axis,  once  in  every  revolu- 
tion, by  engaging  a  fixed  projection  from  the 
casing.  The  material  is  first  distributed  over  the 
top  drying  surface  and,  by  the  successive  tilting  of 
the  sectional  trays,  discharged  on  to  the  surface 
next  below,  and  so  on. — J.  H.  L. 
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';  etc.];  Chambers  for .     P.  Floury 

and  D.  !..  Robertson.  K.I'  151,488,  90.10.19. 
pBarosATKD  trays  to  hold  the  materia]  to  be  dried 
are  arranged  within  a  closed  chamber  through 
which  heated  air  ia  drawn  bj  fane  carried  bj  a 
rotating  central  shaft  and  arranged  above  and 
I  he  trays,     a  perforated  d  rl  i  plate  is 

provided  at  the  bottom  of  the  chamber 
this  is  a  chamber  opening  laterally  to  the  atmo- 
sphere ami  containing  ■  steam  h  U.  A 
int«vl  at  the  upper  end  of  the  centi  ii 
ahaft  controls  the  passage ot  the  heated  air  through 
the  chamber. — .1.  B.  G    I 

.   itanufaotart  of  animal  from  kitchen 

waste  n'li  the  like.      H.  I..  1).  Taylor,  Assr.  to 
Predigest    Food    ('<>..    Ltd.       U.S.P.    1,364 
90.     Am-!..  96.2.19. 
(Imihm.k  is  pulped,  dried  in  motion  .  form 

nodules,  cooked  without  breaking  up  the  latter,  and 
finally  screened  to  separate  the  nodules  from  the 
coarser  and  finer  fractions;  or  the  garbage  i-  mixed 
with  a  pulverulent  absorbent  vegetable  oiler,  and 
the  partly  dried  mixture  is  pulped  and  then  ,1 
motion  at  a  temperature  above  300°  F.  (150°  C.)  so 
aa  io  form  nodules.— J.  II.  L. 

Fire-gases  from  a  coke  or  coal  fire;  Apparatus  for 

obtaining free  from  smell,  toot,  and  dust,  fm 

dryit  d  animal  foodstuffs,     0.  Brei- 

denbach.    Q.P.  a  1  :>. 777.  98.9.17. 

Tiik  gas  stream  is  divided  into  a  number  of  hori- 
zontal streams  to  which  air  is  admitted  to  ensure 
complete  OOmbustion  of  the  gas.  The  velocity  of 
the  gas  is  increased  towards  the  end  of  the  hori- 
zontal course,  the  separate  streams  then  unite,  and 
the  combined  stream  passes  sharply  downwards. 
whereby  a  portion  of  the  fine  dust  settles  out.  The 
gas  stream  Hows  again  in  a  horizontal  course,  and 
-  over  means  for  precipitating  the  ash,  turns 
sharply  upwards,  and  the  last  traces  of  dust  and 
soot  are  removed  in  a  double  filter-sieve  against  a 
counter-current  of  fresh  air. — L.   A.  0. 

Production  of  nutrient  especially  for 

.<  nitrogenous  fodder,  from  waste  watt 
sugar  factories.    A.  Ricdel.    G. P.  314,601,  1G. 2.18. 

Tut:  diffusion  process  is  carried  out  with  ainmoni- 
acal  "  fall  water  ''  and  condensed  water  from  the 
evaporating  plant,  and  the  waste  diffusion  and 
press  waters  are  mixed  with  yeast,  without  aera- 
tion, the  solids  being  subsequently  separated   ami 

a.  .i.  ii.  l. 

Potato  products.'  I'n  miration  of  dried .    Chem. 

Rhenanis  m.b.H.  G.P.  322,821,  17.9.18. 
Addn.  to  312,611  (.!.,  1019,  842  a). 
Beioke  being  dried,  the  sliced  potatoes  are  treated 
with  an  electrolysed  sodium  chloride  solution  con- 
taining 120  g.  of  active  chlorine  per  100  kg.  of 
potatoes.  No  free  chlorine  remains  in  the  potatoes 
after  drying,  and  the  latter  retain  their  original 
colour. — J.  H.  L. 

Bones:  Utilisation  of  with  production  of  an 

■    I. it  and  a  raliiable  fodder.     J.  Brix.    G.P. 
333,660,  98.6.16. 

Fresh  bones  are  boiled,  first  under  a  low  pressure, 
up  to  2  atm.,  and  then  under  a  higher  pressure. 
The  liquors  obtained  from  the  two  operations  are 
separately  freed  from  fat,  and  the  liquor  from  the 
tir-t  boiling  is  then  concentrated  and  mixed  with 
tho  bone  residues  after  the  latter  have  been  com- 
minuted.— J.  H.  L. 

Fodder  from   straw;   Manufacture  of  .       K. 

Beckmann,  and  Veredelangsges.  fur  Nahrungs-  u. 

Futter-Mittel.       E.P.    161,229,    15.8.19.      Conv., 

35.4.17. 
-      Q.P.  305,641  of  1917;  J.,  1919,  789  a. 


XIXb -WATER  PURIFICATION;  SANITATION. 

Ammonia  nitrites,  mid  nitrates  [in  Colori- 

metric    estimation  i.     \l.     Kolthoff. 

Pherm.  Weekblad,  1920,57,  1363—1364. 
Tin:  effects  of  time,  temperature,  quantity  of  re- 
agent,  presence  ol    retarding  substances,   etc..  on 
ilorimetrio  determin  i   water  analysis 

are  examined,  and  several  modifications  suggested. 
In  the  ammonia  determination,  Winkler's  reagent 
is  found  unsatisfactory,  and  nephelometric  estima- 
tion by  means  ol  all.  cury-sodium  chloride, 
which  grlves  a  white  opalesence  with  01  m^.  Nil, 
per  1..  is  proposed  instead.  Modifications  of  the 
phenol-sulphuric  acid  method  for  determination  of 
nitrate  and  of  the  Griess-Komijn  method  for 
nitrites  are  also  put  forward.     (I'f.  J.C.S.,  ii..  7n:t.) 

3.   i    i 

X-ray  fluorescence  of  certain  organic  [and  in- 
organic] compounds.  II.  S.  Newcomer.  J. 
Amer.  Chem.  Sex-.,    1930,  42,    1:11)7—2007. 

Skvkuu.  inorganic  salts,  308  organic  compounds 
apart  from  dyes,  ami  157  dyes  have  been  treated 
with    powerful    A'-rays   with    the  object  of   finding   a 

substance,  soluble  in  water,  which  will  transform 
these  rays  into  hactericidally  active  ultra-violet 
rays.  A  large  number  of  the  substances  become 
Buorescent  under  the  treatment,  hut  only  sodium 
bromide    nives    rays    of    tho    desired    nature.      (CI. 

J.C.S.,  Dec.)    •).  F.  s. 

Patents. 

Purification  of  expired  air;  Process  for  .     M. 

Speter.     G.P.  323,210,  1.7.19. 

Foil  tho  purification  of  vitiated  air,  use  is  made  of 
alkali  peroxides  which  are  first  fused,  and  then  in- 
corporated after  solidification  with  inorganic  com- 
pounds of  high  melting  point  which  do  not  interact 
with  them,  such  as  chlorides,  sulphates,  carbonates, 
ami  phosphates.  The  efficiency  of  the  product  is 
increased  by  addition  of  catalysts  such  as  manganese 
dioxide. — W.  .) .  \Y. 

Sulphite -waste -liquor        preparation.  I'.S.P. 

1,327,862.    See  V. 

Destroying   parasites.     G.P.  323,925.    Sec  XVI. 


XX.-0RGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES ;   ESSENTIAL  OILS. 

Morphine    in    "/""'"  ■'    D<  termination    of  .     A. 

. I.  instad.      Inaug.   Dissert.,   Basle,  1920,   1 — 151. 
Chem.-Zeit.,  1920,  44,  Rep.,  235. 

Tin:  only  methods  of  practical  importance  for  the 
estimation  of  morphine  in  opium  are  the  water 
extraction  and  the  lime  extraction  methods. 
The  lime  extraction  methods  of  the  American, 
I'ii"li4i,  French,  Japanese,  Dutch,  and  Spanish 
Pharmacopoeias  yield  impure  morphine  and  gene- 
rally too  high  results.  If,  however,  the  morphine 
is  freed  from  narcotise  and  calcium  meconate  by 
means  of  benzene  and  alcohol,  the  results  coincide 
with  those  obtained  by  the  Helfenberger  water 
extraction  method.   Of  the  unofficial  water  methods 

only  those  of  Dieterich  (simplified  Ilelfenberger 
method),  Prey  and  Thorns  are  of  value.  The 
I  methods  of  Hauke  and  of  Leger  and  Picard  give  too 
low,  and  that  of  Merck  too  high  results.  Of  the 
unofficial  lime  extraction  methods  examined,  only 
Beckurt's  is  usable,  those  of  Asher,  Carles,  Dehour- 
deaux, Guerin,  Haeer,  Maske,  and  P.  tit  and  Picard 

give  impure  morphine,  some  results  heing  too  high 
and  others  too  low.  In  the  Ilelfenberger  method 
the  use  of  ethyl  acetate  has  no  advantage  over 
ether,   but   methyl   red   is  pieferable  to  iodeosin  :\f 
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indicator.  For  pharmacopoeial  use  the  following 
modification  of  the  Helfenberger  method  is  recom- 
mended :  — 6  g.  of  opium  is  rubbed  to  a  smooth  paste 
with  6  g.  of  water,  and  transferred  to  a  weighed 
flask  with  water  to  a  total  weight  of  54  g.  After 
keeping  with  continual  shaking  for  half  an  hour, 
the  extract  is  filtered  through  a  dry  10  cm.  filter 
paper,  and  to  40  g.  of  the  filtrate  is  added  2  g.  of 
N  jl  ammonia,  and  immediately  after  mixing  the 
liquor  is  once  more  filtered.  To  36  g.  of  the  filtrate 
are  added  7  g.  of  ether  and  4  g.  of  N /l  ammonia 
and  the  mixture  is  vigorously  shaken  in  a  stoppered 
flask  for  10  mins.  A  further  10  c.c.  of  ether  is  then 
added  and  after  standing  half  an  hour  the  ether 
layer  is  poured  off  as  completely  as  possible  through 
a  small  filter,  the  operation  being  repeated  with 
another  10  c.c.  of  ether.  The  whole  contents  of  the 
flask  are  then  poured  on  to  the  same  filter  and  the 
flask  with  the  crystals  remaining  in  it  is  rinsed  out 
three  times  with  5  c.c.  of  water  saturated  with 
ether  which  is  finally  passed  through  the  filter. 
The  flask  and  filter  paper  are  then  dried  at  100°  C, 
and  the  contents  of  the  latter  transferred  as  com- 
pletely as  possible  to  the  flask  and  dissolved  in 
25  c.c.  of  IV/10  hydrochloric  acid.  The  solution  is 
then  poured  through  the  filter  paper  to  dissolve  any 
crystals  remaining  on  it,  and  flask  and  filter  are 
finally  washed  with  75  c.c.  of  water.  The  combined 
solution  and  washings  are  then  titrated  back  with 
N 1 10  sodium  hydroxide  with  methyl  red  as  indi- 
cator. Between  8  and  11  c.c.  should  be  required, 
corresponding  to  10 — 12%  of  anhydrous  morphine 
in  the  opium.  (1  c.c.  2V/10  HC1  =  285  mg.  of 
morphine.)  For  the  preparation  of  Extractum  opii 
the  following  shortened  process  may  be  employed  :  — 
10  parts  of  powdered  opium  is  rubbed  to  a  smooth 
paste  with  10  parts  of  water,  40  parts  of  water 
added  and  after  keeping  an  hour  with  frequent 
shaking,  the  extract  is  separated  and  the  residue 
once  more  treated  as  above  with  25  parts  of  water. 
The  united  extracts  are  filtered  and  evaporated  to 
a  dry  extract. — G.  F.  M. 

Cinchona    preparations;   Assay   of  .     F.    Leh- 

mann.  Arch.  Pharm.,  1920^  258,  85—90. 
The  acid  extraction  of  cinchona  bark  and  its 
preparations  indicates  a  lower  alkaloidal  content 
than  the  extraction  from  alkaline  mixtures.  When 
the  alkaloidal  extracts  from  the  latter  mixtures  are 
subjected  to  a  subsequent  purification  by  being 
agitated  with  acid,  a  portion  of  the  alkaloids  is  lost 
in  addition  to  the  neutral  substances;  the  alkaloidal 
content  as  found  by  the  two  processes,  however, 
becomes  more  nearly  identical. — H.  W. 

Digitalis  leaves;  Activity  of from  one  and  two 

year  old  plants.    G.  Joachimoglu.    Arch.  Pharm., 
1920,  258,  33—55. 

The  activity  of  the  leaves  of  digitalis  plants  grown 
from  seeds  originating  from  various  districts  of 
Germany  decreased  rather  than  increased  with  the 
age  of  the  plants,  and  the  pharmacopoeial  require- 
ment that  the  leaves  should  be  gathered  from  two- 
year  old  plants  appears  to  require  revision.  Leaves 
kept  for  a  year  after  quickly  drying  at  60°  C. 
showed  no  decrease  in  activity ;  when  dried  by  the 
ordinary  method  a  slight  decrease  was  perceptible. 

— G.  F.  M. 

Chelidonium  alkaloids.  II.  Quantitative  deter- 
mination of  dioxymethylene  groups  in  alkaloids. 
J.  Gadamer.     Arch.  Pharm.,  1920,  258,  148—167. 

A  full  description  of  the  experimental  evidence  on 
which  the  formula  of  allocryptopine  (Arch  Pharm., 
1919  257,  298)  rests  is  given.  Chelerythrine  is 
closely  related  to  homoehelidonine.  It  contains 
two  methoxyl  and  one  dioxymethylene  group.  The 
dioxymethylene  groups  in  alkaloids  may  be  approxi- 
mately determined  in  the  following  manner.     Pure 


phloroglucinol  (0'3  g.)  is  dissolved  in  a  warm 
mixture  of  water  (15  c.c.)  and  concentrated  sul- 
phuric acid  (15  c.c.)  and  a  weighed  amount  of 
the  alkaloid  dissolved  in  water  (5  c.c.)  is  added. 
The  mixture  is  shaken  until  a  clear  solution  results 
and  concentrated  sulphuric  acid  (10  c.c.)  is  added. 
The  mixture  is  boiled  gently  until  a  precipitate 
begins  to  form,  after  which  it  is  kept  at  70° — 80°  C. 
for  3  hrs.  After  24  hrs.  the  precipitate  is  collected 
in  a  Gooch  crucible,  washed  with  water  (60  c.c), 
dried  at  100°  C.  for  4  hrs.,  and  weighed.  The 
weight  of  phloroglucide  divided  by  9"857  gives  the 
amount  of  methylene,  CH,.  The  process  should  be 
repeated  with  varying  amounts  of  alkaloids  and 
occasional  blank  experiments  must  be  performed. 
The  results  are  to  be  regarded  as  minimal  values 
but  are,  in  general,  sufficiently  accurate  to  indicate 
the  number  of  dioxymethylene  groups  present. 
(C7.  J.C.S.,  Dec.)— H.  W. 

Chelidonic  acid;  Occurrence  of .     E.  Stransky. 

Arch.  Pharm.,  1920,  258,  56—69. 

The  crystalline  precipitate  obtained  by  the  frac- 
tional precipitation  of  the  cold  water  extract  of 
Convallaria  majalis  by  means  of  lead  acetate  solu- 
tion was  identified  as  the  lead  salt  of  chelidonic 
acid,  the  occurrence  of  which  has  previously  only 
been  noticed  in  Chelidonium  majus,  Veratrum 
album,  and  Buphanc  disticha.  As  chelidonic  acid 
is  quantitatively  converted  by  boiling  milk  of  lime 
into  1  mol.  of  acetone  and  2  mols.  of  oxalic  acid, 
this  reaction  was  utilised  for  the  detection  and 
quantitative  estimation  of  the  acid  in  Convallaria 
and  numerous  other  plants.  The  largest  amount 
found  was  209 — 218%  in  the  leaves  of  Convallaria 
majalis.  A  high  percentage,  142 — 1'53,  was  found 
in  an  entirely  new  source,  namely,  Sabadilla  seeds. 
Chelidonium  majus  contained  from  0T4  to  0'74% 
according  to  the  season  and  the  particular  part  of 
the  plant.  In  certain  Veratrum  sp.  0"04— 039% 
was  found,  and  traces  were  indicated  in  various 
other  Liliaceous  and  Amaryllidaceous  plants. 

— G.  F.  M. 

Ephedrine  and  pseudocphedrine ;  Synthesis  of  in- 
active   .     A.  Eberhard.     Arch.  Pharm.,  1920, 

258,  97—129. 

Improvements  in  the  preparation  of  a-methylamino- 
propiophenone  from  methylamine  and  o-bromo- 
propiophenone  (Eberhard,  Arch.  Pharm.,  1915,  253, 
62)  and  the  substitution  of  hydrogen  under  pressure 
in  the  presence  of  palladinised  charcoal  for  sodium 
amalgam  in  the  reduction  of  the  ketone  have 
rendered  possible  the  production  of  phenyl-o-methvl- 
aminoethyl  carbinol,  C0HSCH(OH)CH(NCH3)-CH3 
in  considerable  quantity.  A  fuller  study  of  this 
base  [b],  m.p.  114°  C,  has  revealed  the  existence 
of  an  isomeric  base  [a],  m.p.  76°  C,  and  a  number 
of  salts  and  derivatives  of  each  are  described.  The 
inactive  synthetic  compounds,  their  salts  and  de- 
rivatives, show  great  similarity  to  the  natural, 
optically  active  bases  both  in  appearance  and  melt- 
ing point;  this  is  particularly  noticeable  in  the 
case  of  the  B-base  and  pseudoephedrine.  The 
synthetic  bases  can  be  converted  one  into  the  other 
in  a  similar  manner  to  ephedrine  and  pseudo- 
ephedrine; this  can  be  partly  effected  by  hydro- 
chloric acid  at  the  ordinary  pressure,  but  more 
readily  at  higher  temperature  and  under  increased 
pressure,  whilst  the  base  A  is  completely  converted 
into  base  b  by  acetylation  but  not  by  benzoylation. 
{Cf.  J.C.S.,  Dec.)— H.  W. 

Sulphonal  and  trional;  Identification  of .     W. 

Zimmermann.     Apoth.-Zeit.,  1920,  35,  27. 

The  m.  pt.  of  sulphonal  is  125°— 126°  C,  that  of 
trional  76°  C.  Both  substances  yield  an  odour  of 
mercaptan  when  fused  with  an  equal  weight  of 
sodium   salicylate ;   if   the   mixture  is  then   heated 
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with  alcohol  and  sulphuric  acid  an  odour  of  methyl 
salicylate  is  observed.  When  0"2  g.  of  sulphonal  or 
trionul  is  mixed  with  004  g.  of  sodium  snlicylato 
and  ignited  in  a  porcelain  basin,  a  violet  coloured 
due  is  obtained  which  yields  a  violet  solution 
when  treated  wuli  ■  drop  of  water ;  this  colour 
changes  rapidly  to  brown-nd.  It  the  residue  is 
treated  with  •  drop  of  dilute  hydrochloric  acid,  a 
yellow  solution  containing  a  brown  Boocoleill  pre- 
cipitate is  obtained  and  sulphur  dioxide  is  evolved. 
When  treated  .similarly,  acetamlide,  antipyrine. 
and  phenucetin  give  a  black  residue,  reran*]  yields 
a  bright  vcllow  residue,  and  santonin  a  red  residue. 

— \V.  P.  8. 

Hypnotic* .      .Yi  ic     class     of    .       Diiilkijlhuiii"- 

phthahmides.        A.     I.umierc     and     1'.      I'errin. 

Domptea  rend.,  1920,  171,  637—639. 

Diethyl-,  ethylpropyl-,  dipropyl-,  and  diallylhomo- 
phthalimides  may  readily  be  prepared  by  the  actum 
of  the  corresponding  alkyl  iodides  on  homophthal- 
imide  in  the  presence  of  sodium  etboxide.  They  are 
all  hypnotics,  and  at  the  same  time  only  very 
slightly  toxic  and  free  from  nnv  unfavourable 
d'ary  action.     ({?/.  J.C.S.,  i.,  780.)— \V    Q, 

Qutnclint  synthesis;  Mai  it!  cut  inn  of  SI: roup's . 

I      de    B.    Harnett.     Chem.    News,    1930,    121. 

By  a  modification  of  Skraup's  quinoline  synthesis, 
using  the  aniline  and  glycerol  in  approximately 
equimolecular  proportions,  and  calcined  ferric 
oxide  instead  of  nitrobenzene  or  arsenic  acid  as 
oxidising  agent,  yields  of  40 — 50%  of  the  theoreti- 
cal, calculated  on  both  aniline  and  glycerol,  were 
obtained.  Increasing  the  proportion  of  glycerol  did 
not  materially  improve  tho  yield  of  quinoline,  and 
-ems  probable  that  the  comparatively  low  yield 
is  due  more  to  the  destruction  of  the  aniline  by  the 
oxidising  agent  than  to  the  decomposition  of  the 
glycerol.  A  60%  yield  of  quinoline  was  obtained  by 
mixing  50  g.  of  aniline,  65  g.  of  glycerol,  and  100  g. 
of  ferric  oxide,  and  adding  the  mixture  rapidly  to 
160  CO.  of  concentrated  sulphuric  acid  in  an  open 
dish.  After  standing  for  half  an  hour  the  product 
i-  worked  up  in  the  usual  way. — G.  F.  M. 

Arsinic  acids;  Diazo  synthesis  of  aromatic ami 

its  theoretical  significance  in  connexion  with 
similar  actions.  A  by-product  containing  arsenic. 
H.  Schmidt.     Annalen,  1920,  421,  159—174. 

AuoM\Tic  arsinic  acids  are  prepared  by  the  action 
of  di.izonium  solutions  on  sodium  arsenite  (G.P. 
860,964,  201,921;  J.,  1913,  1030).  The  most  favour- 
able conditions  for  the  production  of  phenylarsinic 
acid  and  many  of  its  nucleus  substituted  derivatives 
are  secured  when  the  alkalinity  of  tho  solution  is 
so  regulated  that  action  can  occur  in  accord- 
ance with  the  scheme:  ArN1Cl  +  AsO,HKJ  =  KCl  + 
Ar.As(0,HK)  +  N,.  In  this  manner,  o-nitrodiazo- 
benzene  gives  about  90%  of  the  theoretical  quantity 
of  o-nitrophenylarsinir  acid,  but  the  amounts  of 
arsenic-free  by-products  (azo-compounds  etc.)  are 
more  considerable  in  tho  cases  of  many  other 
arsinic  acids.  In  more  strongly  alkaline  solution 
the  reducing  action  is  more  generally  noticeable 
and  the  yields  of  arsinic  acids  are  lower.  Poorer 
yields  are  also  observed  with  diazobenzene  in  acid 
solution,  but  an  acid  medium  is  favourable  when 
strongly  acidic  substituents  aro  present  in  the 
benzene  nucleus.  In  addition  to  the  well-known 
arsenic-free  by-products,  others  containing  arsenic 
can  be  isolated,  the  chief  of  which  is  phenyl- 
phenvlenearsinic  acid,  C,H1.C,H,.AsO,H,.  (C/. 
J.0.8      Dec.)— H.  W. 

Civet.     J.    Niviere.      Bull.    Soc.    Chim.,    1920,    27, 

794—797. 
A  bampi.k  of  civet  was  found  to  contain  cholesterol 
and  dextrose,   and   is  thought   to  have  been  adul- 


terated with  wool  fat  and  glucoso  syrup.  Another 
Sample  »^  found  to  contain  over  18%  of  talc 
powder.—  YV.  O, 

Antimony  compound*;  Aromatic  .      /.  Dia:o- 

tynthesis  of  aromatic  ttibinie  aeidi  ami  their 
polymeric  constitution.  Aromatic  derivatives  of 
antimony  pentackloride  and  its  additive  com- 
pounds. II. Schmidt.  Annalen,  19211,421,174—246. 
Tiik  action  of  diaao-oompounda  on  antimony  oxidi 
is  similar  to  that  with  arsenious  acid  (preceding 
abstract),  nitrogen  being  copiously  and  spon- 
taneously evolved  and  arylstibinic  acids  formed. 
Tho  difficulty  of  retaining  antimony  oxide  in  solu- 
tion with  a  little  alkali  can  bo  surmounted  by  tho 
use  of  potassium  antimonyl  tartrate  and  other 
soluble  antimony  salts  or  by  tho  uso  of  freshly 
precipitated  hydrated  antimonv  oxide  which  need 
not  be  completely  dissolved.  Reaction  can 
frequently  bo  effected  in  strongly  alkaline  solution, 
but  when  markedly  acidic  substituents  are  presenl 
in  the  benzene  nucleus  it  is  frequently  preferable 
to  operate  in  a  neutral  or  acid  medium.  The  aryl- 
stibinic acids  are  derivatives  of  polymeric  anti- 
monio  acids  (e.g..  phenylstibinic  acid  OH  si. c  II 
(lOUl.SbC'.H^OJ.O.SbC.H.OOJ.OH)  which  under 
the  action  of  alkali  and  water  yield  the  alkali  salts 
of  monomolecular  arylstibinic  acids,  the  latter, 
however,  readily  re-polymerising  when  liberated. 
They  have  pronouncedly  colloidal  properties.  Anti- 
mony can  frequently  be  estimated  in  arylstibine 
oxides  and  triarylstibines  which  contain  an  amino 
group  by  direct  titration  with  iodine  in  very  dilute 
faintly  acidic  solution.  If  a  group  is  not  present 
which  confers  solubility  in  water,  a  suitablo  bicar- 
bonate-alkaline solution  can  generally  be  obtained 
with  the  aid  of  tartaric  acid  and  organic  solvents. 
Alternatively  about  1/1000  mol.  of  the  substance  is 
mixed  with  sodium  chloride  (0'2  g.)  and  sodium 
bisulphate  (3  g.)  in  a  Kjeldahl  flask  and  boiled  for 
1  hr.  with  a  mixture  of  nitric  acid  (sp.  gr.  1'491, 
l'o  c.c.)  and  concentrated  sulphuric  acid  (10  c.c). 
After  cooling,  ammonium  sulphate  (1  g.)  is  added 
and  the  solution  is  boiled  for  30  mins.  to  expel 
nitric  acid;  it  is  subsequently  diluted  to  about 
300  c.c.  and  after  addition  of  5iV-hydrochloric  acid 
(20  c.c.)  is  reduced  with  sulphur  dioxide  and 
potassium  bromide.  The  antimony  is  finally  titrated 
with  N/10  iodine  in  bicarbonate-alkaline  solution 
Wf.  J.C.S.,  Dec.)— H.  AV. 

Ichthyol  oil  and  allied  bituminous  tar  oils;  Isola- 
tion  of   the   active   sulphur   compounds  of  . 

H.  Scheibler.  Arch.  Pharm.,  1920,  258,  70—84. 
(Cf.  J.,  1920,  55a.) 
The  typical  sulphur  compounds  of  ichthyol  and 
other  bituminous  tar  oils  aro  derivatives  of  thio- 
phene,  which  may  be  present  in  varying  propor- 
tions up  to  as  much  as  50%  in  the  case  of  ichthyol 
oil.  From  the  purified  oil  (loc.  cit.)  by  various 
reactions,  particularly  by  treatment  with  less  than 
the  theoretical  quantity  of  acetyl  chloride  and 
aluminium  chloride,  thiophene  derivatives  were 
isolated  in  a  pure  state. — G.  F.  M. 

Cineol    [eucalyptol] ;    Determination    of    til 

essential  oils.  C.  Kleber  and  W.  von  Rechenhcrg. 
J.  prakt.  Chem.,  1920,  101,  171—176. 
TnB  solidifying  point  of  the  oil  is  determined  in  a 
jacketed  vessel  immersed  in  a  mixture  of  ice  and 
salt.  Since  the  other  constituents  of  eucalyptus 
oil  are  mainly  hydrocarbons,  the  reference  curves 
are  obtained  by  observation  of  the  solidifying  tem- 
peratures of  mixtures  of  cineol  and  rectified  oil  of 
turpentine;  data  are  given  over  a  range  of  100%  to 
64%  of  cineol.  In  addition  to  hydrocarbons,  the 
oil  contains  minor  amounts  of  alcohols  and  alde- 
hydes; the  former,  as  exemplified  by  terpineol 
appears  to  raise  the  solidifying  point,  which  is 
depressed  bv  aldehydes  as  instanced  by  valeralde- 
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hyde.  The  results  are  accurate  to  within  1%.  The 
process  is  not  directly  applicable  to  substances, 
such  as  cajuput  oil,  which  contain  less  than  65%  of 
cineol  but  may  be  utilised  if  a  quantity  of  cineol 
equal  to  the  weight  of  the  oil  is  added. — H.  W. 

Acetone;  Process  for  purifying  .     J.  Duclaux 

and  A.  Lanzenberg.     Bull.  Soc.  Chim.,  1920,  27, 
779—782. 

Acetone  forms  with  carbon  bisulphide  a  minimum 
boiling-point  mixture.  The  acetone  is  mixed  with 
1"7  times  its  volume  of  carbon  bisulphide  and  the 
mixture  distilled,  the  product  passing  over  between 
38°  and  40°  C.  being  collected  in  three  fractions. 
The  acetone  is  extracted  from  these  fractions  by 
water  and  the  aqueous  extracts  are  distilled,  the 
fraction  boiling  at  56'1° — 56'3°  C.  being  collected. 
If  methyl  alcohol  is  present  in  the  acetone  the 
minimum  b.p.  distillate  of  carbon  bisulphide  and 
acetone  is  left  to  stand  over  potassium  carbonate 
before  extraction  with  water,  and  copper  sulphate 
is  added  to  the  subsequent  aqueous  extract  before 
distillation.  In  this  way  most  of  the  methyl  alcohol 
is  removed. — W.  G. 


Besin;  Aldol  condensation  and  formation  of  

by  the  action  of  dilute  alkalis  on  acetaldehyde. 
H.  Hammarsten.     Annalen,  1920,  421,  293—315. 

The  action  of  the  hydroxides  of  potassium,  barium, 
and  lead  on  dilute  solutions  of  acetaldehyde  at 
0°  0.,  18°  C,  and  50°  C.  has  been  examined*.  The 
main  reaction  consists  in  the  formation  of  aldols 
(the  minimum  quantity  obtained  being  40%  of  that 
theoretically  possible),  and  this  occurs  even  with 
very  low  hydroxyl-ion  concentrations.  Acetaldol, 
formed  primarily,  speedily  passes  into  higher  aldols 
which  do  not  become  converted  into  aldehyde  resins 
as  does  the  simpler  substance.  Aldehyde-resin 
consists  of  at  least  two  substances,  the  red  a-  and 
/3-acetaIdehyde-resin  described  by  Ekecrantz  and  a 
very  pale  yellow  resin,  in. p.  120° — 130°  C.  after 
softening  at  105°  C.  Acetaldehyde  can  be  estimated 
in  the  presence  of  aldols  by  drawing  purified  air 
through  the  solution  at  25° — 30°  C.  and  25—30  mm. 
and  then  through  a  measured  volume  of  N 15  iodine 
solution  in  the  presence  of  N  /l  potassium 
hydroxide;  unused  iodine  is  titrated  with  IV/10 
thiosulphate  solution.  Acetaldehyde  (1  mol.)  reacts 
with  iodine  (4  atoms)  apparently  in  accordance 
with  the  scheme:  2CH,CHO+8I  +  3XOH  =  2CHI34- 
H.CO„K+CH3OH  +  2KI+2H.O.  Aldols  are  esti- 
mated, after  removal  of  resin  by  filtration,  by 
repeated  extraction  with  ether,  desiccation  of  the 
extracts  with  calcium  chloride,  removal  of  the 
solvent  under  diminished  pressure,  and  weighing 
of  the  residue  after  exposure  to  phosphoric  oxide 
at  the  ordinary  pressure  for  24  hrs.  The  aldols  are 
subsequently  volatilised  at  120°  C.  and  10  mm.,  and 
anv  residual  resin  is  weighed.     (Cf.  J.C.S.,  Dec.) 

— H.  W. 


Acetaldehyde ;  Determination  of  ■  in  par- 
aldehyde. W.  Stiiwe.  Apoth.-Zeit.,  1920,  35, 
153—154. 

Five  c.c.  of  the  paraldehyde  is  added  to  a  mixture 
of  IV/10  mercuric  chloride  solution  2  c.c,  potassium 
iodide  2,  15%  sodium  hydroxide  solution  20,  and 
water  20  g.,  and,  after  15  mins.,  the  mixture  is 
diluted  to  100  c.c.  and  filtered  ;  50  c.c  of  the  filtrate 
is  treated  with  gum  arabic  0"5  g.,  sodium  hydroxide 
solution  5,  and  formaldehyde  solution  3  c.c, 
acidified,  after  2  mins.,  with  15  c.c  of  dilute  acetic 
acid,  cooled,  and  the  separated  mercury  dissolved 
by  the  addition  of  10  c.c  of  AT/10  iodine  solution. 
The  excess  of  iodine  is  then  titrated  with  AT/10 
thiosulphate  solution.  Each  c.c.  of  IV/10  iodine 
solution  =  0-0022  g.  of  acetaldehyde.— W.  P.  S. 


Alcohols;    Dehydrogenation    of    by    catalytic 

oxidation  under  reduced  pressure.       C.  Moureu 
and  G.  Mignonac    Comptes  rend.,  1920,  171,  652. 

Whilst  the  method  previously  described  (J.,  1920, 
247a)  gives  good  results  with  alcohols  of  low  mol. 
wt.,  it  is  found  that  with  the  higher  alcohols  it  is 
preferable  to  pass  the  alcohol  vapour  and  oxygen 
over  the  catalyst  under  a  reduced  pressure  of  20 — 
40  mm.  and  at  230°— 300°  C.  Yields  of  80—90%  of 
the  respective  aldehydes  may  be  obtained  by  this 
means  from  benzyl  and  cinnamic  alcohols. — W.  G. 

Iodoform  reaction  [for  detecting  alcohol];  Sensitive 

modification  of  Lieben's .   R.  Kunz.    Z.  anal. 

Chem.,  1920,  59,  302—303. 

Ten  c.c.  of  the  dilute  alcohol  solution  (e.g.,  1  drop 
of  alcohol  in  100  c.c.  of  water)  is  treated  with  2  c.c. 
of  10%  sodium  hydroxide  solution,  015  g.  of 
potassium  iodide,  and  0'2  g.  of  potassium  per- 
sulphate, and  heated  at  50°— 60°  C.  A  turbidity, 
due  to  the  formation  of  iodoform,  develops  in 
about  10  mins.— W.  P.  S. 

Patents. 

Chlorhydrins  and  bromhydrins  of  olefinic  hydro* 
carbons;  Manufacture  of  — — .  The  Commercial 
Research  Co.,  Assees.  of  B.  T.  Brooks.  E.P. 
128,578,  19.6.19.    Conv.,  20.6.18. 

Olefinic  hydrocarbons  are  converted  into  chlor- 
hydrins or  bromhydrins  by  subjecting  them  in  the 
gaseous  state,  under  a  pressure  of  5 — 6  atm.,  to  the 
action  of  a  weak  aqueous  solution  of  hypochlorous 
or  hypobronious  acid,  respectively,  of  concentration 
preferably  just  under  015%.  The  aqueous  medium 
is  kept  in  continual  circulation  by  means  of  a  pump 
in  a  circuit  comprising  a  pressure  chamber  in  which 
the  dilute  acid  solution  sprayed  in  at  the  top  meets 
and  absorbs  the  olefinic  gases  forced  in  under  pres- 
sure at  the  base,  a  storage  tank  into  which  the 
dilute  chlorhydrin  solution  is  discharged  from  the 
pressure  chamber,  and  which  communicates  with 
a  mixing  vessel  charged  from  time  to  time  with 
sodium  bicarbonate  or  other  alkali  salt  of  a  weak 
acid,  and  finally  a  chlorinating  or  brominating 
chamber  into  which  the  alkaline  solution  from  the 
mixing  vessel  overflows  and  reacts  with  halogen 
with  the  formation  of  sodium  halide,  carbon  di- 
oxide, and  hypochlorous  or  hypobromous  acid.  Cir- 
culation is  continued  until  a  concentration  of  pre- 
ferably 4"5%,  but  not  exceeding  7%,  of  halogen- 
hydrin  is  attained.  The  optimum  temperature  for 
an  olefinic  gas  made  by  cracking  petroleum  pro- 
ducts, and  containing  some  30 — 50%  of  ethylene 
and  propylene,  is  about  15°  C,  and  by  regulating 
the  pressure  under  which  absorption  takes  place  it 
is  possible  first  almost  quantitatively  to  convert  the 
propylene  from  the  gas  into  halogenhydrin  without 
acting  on  the  ethylene. — G.  F.  M. 

Vanillylamine,  ranillylacylamide,  and  production 
thereof.  E.  K.  Nelson.  U.S. P.  1,329,272,  27.1.20. 
Appl.,  9.10.19. 
Vanillvi.amine,  m.p.  131° — 133°  C,  is  prepared 
from  vanillin  by  converting  it  into  its  oxime  and 
reducing  this  with  sodium  amalgam  and  acetic  acid. 
The  corresponding  acylamides,  prepared  from 
vanillylamine  by  the  usual  methods,  are  pungent 
substances  which  can  be  used  in  medicine  in  place 
of  capsicum. 

Di-(normal)-butylbarbituric  acid.  O.  Kamm  and 
E.  H.  Vollweiler,  Assrs.  to  Abbott  Laboratories. 
U.S. P.  1,331,712,  24.2.20.  Appl.,  23.1.19. 
Dwi-bvtylmalonic  ester,  prepared  by  interaction 
of  »i-butyl  bromide  and  malonic  ester  in  presence 
of  sodium  ethoxide,  is  heated  with  sodium  and 
alcohol  and  urea  in  an  autoclave  at  100° — 110°  C. 
After  distilling  off  the  alcohol  from  the  reaction 
product,  water  is  added,  and  di-n-butylbarbituric 
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;i.  pi   precipitate  difj  ing   v                   nloric 

Mid.      It  I"'  in—  w hit.-  needles,  tn.p.   168    0.,  and 

:  sedative  properties  together  with 
ity. 

alkaloids;    Enteric    preparation    <>/    . 

.1.  K.  Lilly,  Assr   to  The  Kli  l.illv  and  i        i.s  V 
1,334,483,  23.3.30.     Appl  .    1  L8.18. 

Claim  i-  made  to  a  preparation  containing  the 
alkaloids  of  ipecacuanha  combined  with  an  ad- 
sorbent agent  (Lloyd  hydrated  aluminium 
and  magnesium  -I  1916  ible  of 
preventing  the  solution  and  absorption  of  all 

■      1  turn  of  tli-  b,  Imt  releasing 

tin'  alkaloids  in  tin-  :ilk:tlino  medium  of  the  inte«- 
tincs. 

Oils  from  the  peel  of  citrus  fruits;  Process 

trocfino    .      F.    A.     McDermott.       I    3.P 

1,383,169,  21.9.20.    Appl.,  13.1.16. 
Tiik  peel   i-  dried  at  a  temperature  below  that  at 
which  the  oil  evaporates,  and  the  oil   is  extracted 
from  the   residue,   after  grinding,   l>y  distillation 
under  reduced  pressure  with  a  current  of  steam. 

— L.  A    0. 

\fanufactiiTt   of  from  acetic   acid. 

Farbenfabriken  vonn.     F.  Bayer  und  Co.    G.P. 

8  3. 16. 

ink    m, iy    In-    produced    liy    passing 

rapour  over,  a  heated  acetate  or  a  base.  If  barium 
acetate  is  un  -1 .  I  lie  read  ion  takes  place  at  320°  C, 
or  at  a  lower  temperature  under  reduced  pressure, 
and  a  quantitative  yield  results.  Strontium  carbon- 
ate, oxides  of  calcium  and  magnesium,  or  the  cor- 
responding acetates,  may  be  substituted  for  barium 
W.    I .  W. 

Vapours  ^alcohol  ether]  absorbed  in  sulphuric  add; 

>,f .     F.  Herrmann.     G.P.  300,733, 

6.3.17. 

Tiik  sotution  in  sulphuric  acid,  after  dilution  with 
water,  is  made  to  pass  downwards  through  a  series 
of  chambers  where  it  is  submitted  to  direct  or  in- 
direct heating  by  steam. — D.  F.  T. 

Toxins;  Production  of  Ituntgen-,  radium-,  or 
thorium- .    E.  Merck.    G.P.  321,966,  30.9.17. 

Addn.  to  257,473  (J.,  1913,  507). 

Intkknu.  organs  aseptically  remove  i  Ft  m  animals 
are  cooled  by  means  of  ice  and  subjected  to  Rontgen, 
radium,  or  thorium  rays,  and  the  decomposition 
products  formed  are  dissolved  in  serum  which  has 
-milarly  exposed  to  radiation.  The  serum  is 
injected  intravenously  into  living  animals  in  in- 
creasing doses,  and  the  animal?  are  then  treated 
according  to  the  main  patent.  The  tissues  which 
have  been  exposed  to  radiation  may  alternatively 
-I  with  physiological  salt  solution  con- 
taining radium  emanation. — J.   H.  L. 

Silver-protein  preparations  readily  soluble  in 
watn  Production  of  stable  -  .  l-'arbenfabr. 
vnrm.  F.  Bayer  und  Co.    G.P.  332,766,  12.5.16. 

Sii.vKii-pr.it-  in  compounds  identical  with  or  similar 
to  thos  produced  in  accordance  with  G.P.  105,866, 
are  mixed  with  urea  or  its  derivatives  <'.'/.,  mono- 
or  -liniethyliii.  .i).  unh  or  without  other  suitable 
ingredients.     I     ILL. 

'ime;  Preparation  of  .      (       II 

Boehninger  Sohn.    G.P.     23        .  1.12.17. 

tf-XiTitoi'Rni'vi .km  i.i  ycol,  or  a  salt  thereof,  is 
treated  with  reducing  agents  in  presence  of  basic 
substances,  such  as  hydroxides  of  alkalis  or  alkaline 
earths.  Dihvlr-  xy.u  .  toxinie  may  be  almost  quanti- 
tatively convert    \  into  glycerol. — \V.  J.  W. 


Yohimbine;   Production   of   readily  and 

,    acid    compounds    of .      E. 

Weinert,    G  P  :  17. 

\  m  m.im  v  i*  added  to  s  mixture  ol  aucleic  bi  id  with 
yohimlx  ■  r  ammonium  nucleate  is  allowed  to 

interact  with  salts  ol  yohimbine  or  of  the  total 
of  viilinnlie  hark.  Yohimbine  nucleate, 
«  lit'  Y.t".„H,.0:,N,,l\.  is  a  yellowish  or 
i^h  white  amorphous  powder  with  a  slightly  acid 
flavour  and  an  almost  neutral  reaction.  It  is  readily 
soluble  in   watei  iluble  in  alcohol,   and   in- 

soluble in  acetone  or  ether,  and  possesses  thera- 
peutic  value.-  .1.    II      I 

drylurea;  Preparation  of  an  .    J.  D.  Biedel 

A.-G        (.'.P.  323,298,  20.12.17. 
p-Nj  cbophhnox  is  treated  with  ethylenechlorhydrin, 
and   the  amine   formed   by  subsequent   reduction    is 

converted  into  the  urea.  p-Nitrophenol  bydroxy- 
ethyl  ether  orystallises  from  aqueous  solution  as 
yellow  needles,  m.p.  9-1° — 95°  C.  The  hydrochloride 
of  p-aminophcnol  hydroxyethyl  ether  forms 
needles,  m.p.  201  — 206°  C,  and  its  aqueous  solu- 
tion reacts  with  potassium  cvanate  to  form  the 
corresponding  urea,  m.p.  159°— 160°  C. — W.  J.  W. 

■',-  Preparation  of  .       A.  Woh]  and   K. 

Briiunig.  G.P.  324,302,  30.6.16. 
Am  or  oxygen  containing  approximately  1  %  by 
vol.  of  ozone  is  passed  through  water  and  then 
mixed  with  1§%  of  acetylene  in  a  large  reaction 
space ;  a  solution  of  glyoxal  separates  on  the  walls 
and   bottom  of   the  vessel. — D.   F.   T. 

Ih  riiint  tthyli  net  diamine ;   Preparation    of  deriva- 

tives  of .  'J.  D.  Kiedel  A.-G.     G.P.  324,203, 

11.6.14. 
The  quaternary  bases  derived  from  hexamethylene- 
tetramine,  e.o.,  hexamethylenetetraminemethyl 
hydroxide  and  hexamethylenetetramine-ethyl  hydr- 
oxide are  combined  with  cholic  acid  ;  the  resulting 
c-holates  are  crystalline  solids,  soluble  in  Water,  and 
suited  to  the  treatment  of  gall  stones. — D.  F.  T. 

Fatty  acids  and  aldehydes;  Method  for  the  produc- 
tion of .    C.  Harries,  R.  Koetschau,  and  E. 

Albrccht.    G.P.  324,663,  29.2.16. 

Tiik  ozonides  of  unsaturated  aliphatic  oils  derived 
from  petroleum,  or  from  the  tar  products  of 
lignites,  shales,  peats,  and  asphalts,  are  decom- 
posed, in  solution  if  necessary,  with  formation  of 
aldehydes  or  acids.  A  sample  of  gas  oil  from  lignite 
tar  yielded  liquid  acids,  b.p.  80°— 220°  C.  under 
10 — 12  mm.  pressure,  the  fraction  boiling  at  180° — 
200°  C.  at  the  same  pressure  containing  solid  fatty 
acids.  The  acids  contained  from  seven  to  twelve 
atoms  of  carbon,  and  ranged  from  heptoic  acid  to 
lauric  acid.  The  residual  oil  which  resisted  the 
i  '"  i  "I  ozone  and  of  caustic-  alkali  boiled  at  260° — 
330°  C.  and  was  of  value  for  lubricating  and  for 
transformers. — 1).  F.  T. 

Glycerin  substitute.    G.P.  303,991.    See  XII. 

XXI.-PH0T0GRAPHIC  MATERIALS  AND 

PROCESSES. 

Patent. 

Colour  photography  and  kinematography.     \Y    V. 

I'     K.-ll.  v.     K.P.  129.a38,  7.7.19.     Conv.,  8.7.18. 
I  ,8.P,  1.337,775  of  1920;  J.,  1920,  468  a. 

XXII.-EXPLOSIVES;  MATCHES. 

Detonation    of    explosives;    Study    of    the.     causes 

yovernini/  the  .     H.  Kast.     Z.  ges.  Schiess- 

u.  SprengstofFw.,  1920,  15,  195—197. 
Tin:    phenomenon    of    detonation,    induced    by    an 
initial   impulse  or  shock,   cannot   be  attributed   to 
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the  influence  of  air  compressed  in  the  interstices 
of  the  explosive.  Experiments  with  pressed  T.N.T. 
charges  showed  a  diminution  of  the  air  content 
with  rising  density,  and  the  velocity  of  detonation 
of  T.N.T.  filled  into  a  tube  was  not  appreciably 
different  whether  the  explosion  took  place  under 
normal  atmospheric  pressure  or  in  an  evacuated 
tube.  If  explosion  were  due  to  the  effect  of  pres- 
sure in  promoting  the  aggregation  of  the  molecules, 
an  increase  of  the  explosion  temperature  with 
highly-compressed  charges  would  be  anticipated, 
but  this  is  not  the  case.  A  probable  interpretation 
of  the  problem  is  the  disturbance  of  molecular 
stabilityj  and  this  theory  would  account  for  the 
difficulty  in  effecting  the  detonation  of  dense 
charges  having  a  rigid  physical  structure.  Con- 
firmatory evidence  is  found  in  the  different  initial 
impulses  required  for  explosives  of  varying  physi- 
cal condition,  though  of  similar  chemical  composi- 
tion, and  in  the  divergent  velocities  of  detonation 
attained  by  them.  The  results  obtained  with  ex- 
plosives of  various  densities  are  tabulated.  Nitro- 
cellulose powders  and  gunpowder  which,  normally, 
achieve  a  velocity  of  ignition  rather  than  of  de- 
tonation, may  nevertheless  exert  a.  disruptive  effect 
if  large  quantities  are  involved. — W.  J.  W. 

Patents. 

Detonators;   Blasting  .     W.   Eschbach.      E.P. 

151,572,  28.5.20. 
Aluminium  is  employed  as  the  material  for  de- 
tonator shells,  in  which  the  detonating  charge  con- 
sists of  lead  azide,  or  lead  azide  mixtures,  or  tetryl 
with  a  top  charge  of  lead  azide,  or  other  initiating 
composition  which  exerts  no  action  on  the 
aluminium.  The  advantages  claimed  for  this 
metal,  as  compared  with  copper  or  brass,  are  the 
obviation  of  splitting  when  the  shells  are  crimped 
on  to  the  fuse,  the  freedom  from  oxidation,  and 
the  degree  of  hardness  attainable  which  prevents 
distortion  during  pressing.  The  detonators  are 
stated  to  have  a  greater  coefficient  of  initiation, 
and  to  give  a  finer  radiation,  than  those  made  with 
copper  shells. — W.   J.   W. 

Detonating  agent;  Initial  .     TV.  O.  Snelling. 

U.S.P.  1,353,805,  21.9.20.     Appl.,  6.5.20. 

The  composition  consists  of  lead  azide  prepared 
by  the  interaction  of  an  alkali  azide  and  a  soluble 
lead  salt  in  a  solution  of  glue. — TV.  J.  TV. 

Nitrating  apparatus.  TVulfing,  Dahl  und  Co.,  A.-G. 
G.P.  300,079,  3.11.15. 

The  interior  cooler  of  a  nitrating  apparatus  is  pro- 
vided with  a  flanged  collar  in  which  the  pipe  con- 
nexions are  arranged,  and  which  fits  snugly  between 
the  flanges  of  the  vessel  and  its  lid  when  the 
apparatus  is  closed. — TV.  J.  TV. 

Explosive;  Gelatinised  propellent  and  process 

of  preparing  same.  F.  L.  Nathan,  TV.  Rintoul, 
and  F.  Baker  (H.  Baker,  administrator),  Assrs. 
to  Nobel's  Explosives  Co.  U.S.P.  1,338,691, 
4.5.20.     Appl.,  26.2.14.     Renewed  21.10.18. 

See  E.P.  4940—1  of  1913;  J.,  1914,  712. 

Treating  icaste  acids.    G.P.  323,416.    See  VII. 


XXIII.— ANALYSIS. 

Thermocouples;  Construction  of  by  electro- 
deposition.  TV.  H  .Wilson  and  T.  D.  Epps.  Proc. 
Phys.  Soc,  1920,  32,  326—340. 

Small  thermocouples  suitable  for  the  construction 
of  batteries  containing  a  large  number  of  junctions 
may  be  constructed  from  a  continuous  coil  of  one  of 
the  metals  which  is  coated,  electrolytically,  in 
suitable  places  with  the  other  metal.     If  the  elec- 


trical conductivity  of  the  latter  element  is  consider- 
ably greater  than  that  of  the  former,  and  a  fairly 
thick  sheath  is  deposited,  a  thermocouple  is  pro- 
duced which  is  not  appreciably  impaired  in  effici- 
ency by  the  short-circuiting  effect  of  the  core.  Con- 
stantan  wires  coated  with  either  copper  or  silver 
sheaths  are  suitable  for  most  purposes. — J.  F.  S. 

Gases;  Apparatus  for  measuring  the  rate  of  flow  of 

.     J.  Erlich.     Ann.  Chim.  Analyt.,  1920,  2, 

289—297. 

The  pressure  produced  by  the  passage  of  the  gas 
through  a  capillary  connecting  the  two  limbs  of 
a  U-shaped  differential  manometer  is  registered  by 
the  change  in  level  of  the  liquid  in  the  manometer, 
the  apparatus  being  calibrated  by  actual  measure- 
ment of  the  gas  passed  through  the  apparatus  under 
J    definite  conditions  of  pressure  and  time. — TV.  P.  S. 

i  Ultrafiltration ;  Use  of  in  toxicological  analy- 
sis. C.  Mannich  and  G.  TVipperling.  Ber. 
deuts.  pharm.  Ges.,  1920,  30,  348—361. 

Although  substances  such  as  oxalic  acid,  potassium 
chlorate,  etc.,  may  be  separated  by  ultrafiltration 
(filtration  through  collodion  membrane),  this 
method  cannot  be  recommended  for  general  use. 
Small  quantities  of  alkaloids  and  heavy  metals, 
particularly  mercury,  are  adsorbed  by  the  mem- 
brane, and  these  quantities  may  be  important 
where  traces  only  of  the  substances  are  present. 
The  adsorption  of  arsenic  and  antimony  by  the 
membrane  is,  however,  practically  negligible. 

— TV.  P.  S. 

Kef  Tactometer ;  Analysis  of  aqueous  solutions  with 

the  aid  of  the  .     M.  de  Crinis.     Z.  physiol. 

Cheni.,  1920,  110,  254—266. 

The  refractive  index  of  salt  solutions  which  do  not 
manifest  the  phenomenon  of  molecular  attraction 
is  in  direct  linear  proportion  to  the  percentage 
concentration  of  the  salt  in  the  solution,  and  it  is 
possible  to  calculate  the  percentage  concentration 
bv  means  of  the  formula 

Y  =  (nDx%-l-33320)/b, 
where  nDx%  =  refractive  index  of  x%  solution, 
b  =  refractive  index  of  1%  solution  of  the  same  salt, 
133320  =  refractive  index  of  distilled  water.  The 
refractive  index  of  a  mixture  of  equal  parts  of 
various  salt  solutions  is  equal  to  the  sum  of  the 
refractive  indices  of  the  separate  solutions.  If  by 
mixing  these  salts  some  substance  is  precipitated 
the  refractive  index  of  the  precipitated  salt  can  be 
obtained  by  subtracting  the  refractive  index  of  the 
remaining  solution  from  the  sum  of  the  refractive 
indices  of  the  component  solutions.  The  ion  con- 
tent of  the  aqueous  solution  can  therefore  be 
calculated  as  follows:  — 

P  =  (nDRx%  -nDOx%)/K, 
where  P  =  percentage,  nDRx%  =  refractive  index  of 
x%    solution    obtained    by    calculation,    nDOx%  = 
refractive     index     observed     after     precipitation, 
K  =  nDRl%-nD01%  of  a  1%  solution.— S.  S.  Z. 

Volumetric  analysis;  Application  of  a  new  physico- 
chemical  method  of .    R.  Dubrisay.    Comptes 

rend.,  1920,  171,  670—672. 

The  method  previously  described  (cf.  J.,  1918, 
609  a;  1919,  103  a;  1920,  542  a)  when  applied  to  the 
neutralisation  of  sulphuric  acid  and  sodium 
hydroxide,  shows  two  points  of  inflexion  on  the 
curve,  one  corresponding  to  the  formation  of 
sodium  hydrogen  sulphate  and  the  other  to  the 
formation  of  the  normal  sulphate.  With  mixtures 
of  solutions  of  sodium  sulphate  and  sulphuric  acid 
the  maximum  difference  between  the  observed  and 
calculated  temperatures  is  reached  when  the  solu- 
tions are  mixed  in  equimolecular  proportions.  The 
same  is  true  for  solutions  of  sodium  sulphate  and 
hydrochloric  acid. — W.  G. 
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Potassium  ;    /'-  trrmination  of  as  MTcMorotS, 

and    it*   itparatton   from   sodium,   efr.     It.    I.. 
.Morris.     Analyst.  1890,  45,  3I!>-  . 

The  following  procedure  is  recommended  as  Uie 
result  of  an  exhaustive  examination  of  the  per- 
chlorate method.  After  the  potassium  salt  solu- 
tion lias  been  evaporated  three  tunes  with  90 
ptchloric  acid,  the  practically  dry  residue  is  stirred 
for  (6  nuns,  with  lOc.C.  of  wash  liquid  (100  c.c.  of 
iN  by  vol.  alcohol  and  1  c.c.  of  L'n  perchloric 
and  the  liquid  then  decanted  through  a 
weighed  Goocfa  crucible  containing  a  layer  "t 
asbestos.  It'  potassium  only  is  present,  the  precipi- 
tate is  rinsed  directly  on  to  the  filter  with  a 
measured  volume  of  the  iraab  liquid.      When  sodium 

is  present,  the  precipitate  is  heated  to  expel  alcohol] 

dissolved  in  the  iiiiiiinniin  amount  of  boiling  Water, 
the  solution  evaporated  to  dryness,  the  treatment 
with  10  c.c.  of  wash  liquid  and  the  decantation 
repeated,  and  the  precipitate  rinsed  on  to  the  filter 
with  Id  c.O.  of  the  filtrate.  The  precipitate  is 
washed  on  the  filter  with  a  measured  volutin-  ol  wash 
liquid,  then  dried  at  130°— 150°  C.  for  1  hr.,  cooled 
in  a  desiccator  for  1  hr..  and  weighed;  the  weight 
is  taken  as  being  constant  when,  on  washing  with 
3  c.c.  of  wash  liquid,  the  difference  between 
sive  weighings  does  not  exceed  0'9  mg.  If  the  solu- 
tion under  examination  contains  phosphate,  it 
should  not  be  evaporated  quite  to  dryness  with  per- 
chloric acid,  and  the  moist  pasty  residue  should  be 
treated  with  15  c.c.  of  98%  alcohol  previous  to  the 
treatment  with  the  wash  liquid.  Calcium,  iron, 
aluminium,  and  barium  salts  do  not  interfere.  If 
magnesium  is  present,  the  evaporation  must  be 
stopped  while  the  mass  is  still  moist.  Citric  and 
tartaric  adds  tend  to  char  during  the  evaporation 
with  perchloric  acid  and  a  preliminary  separation 
nj  the  potassium  as  cobaltinitrite  appears  to  be 
necessary.  To  determine  potassium  in  potassium 
sulphate,  the  sulphuric  acid  is  first  precipitated 
with  barium  chloride,  but  it  is  unnecessary  to  re- 
move the  small  excess  of  barium  chloride  used.  At 
15°  C,  100  c.c.  of  the  wash  liquor  dissolves  3'9  mg. 
of  potassium  perchlorate. — W.  P.  S. 

Po taMtum;  Determination  of as  perchlorate. 

III.  (J.  P.  Baxter  and  K.  E.  Rupert.  J.  Amer. 
Chem.  Soc,  1920,  42,  2046—2049.  (C/.  J.,  1990, 
530  a.) 

Ethyl  alcohol  denaturated  with  5%  methyl  alcohol 
may  safely  be  substituted  for  ethyl  alcohol  in  wash- 
ing potassium  perchlorate.  The  temperature  at 
which  the  washing  takes  place  is  unimportant  if  the 
washing  liquor  employed  after  the  initial  extraction 
is  previously  saturated  with  potassium  perchlorate. 
[Cf.  J.C.8.,  Dec.)— J.  F.  S. 

Magnesium ;    Detection    of    .      F.     Eisenlohr. 

Ber.,  1920,  S3,  1476—1477. 

Five  c.c.  of  a  solution  of  alkannin  in  alcohol  (96%) 
is  treated  with  a  drop  of  2-V-aiiimoniuin  carbonate 
solution,  which  does  not  cause  any  change  in  colour, 
and  then  with  a  drop  of  the  neutral  salt  solution  to 
be  tested;  the  presence  of  magnesium,  strontium. 
or  manganese  is  denoted  by  the  development  of  a 
bluish-violet  coloration,  which  becomes  pale  red 
after  acidification  with  one  or  at  most  two  drops  of 
2.Y-hydro'  hloric  acid;  subsequent  addition  of  the 
same  number  of  drops  of  2.Y-ammonium  carbonate 
solution  restores  the  bluish-violet  colour  only  if  I 
magnesium  is  present.  If  the  test  is  to  be  applied 
to  suspected  magnesium  ammonium  phosphate,  the 
salt  is  i|is-,,|\.  .1  in  2-Y-hydrochlorir  acid  and  a  drop 
of  this  solution  is  added  to  the  alkannin  solution; 
further  addition  of  1 — 2  drops  of  ammonium  car- 
bonate causes  the  appearance  of  the  bluish-violet 
colour    if    magnesium    is    actually    present,    whilst 


otherwise  the  original  colour  of  tho  tincture  is 
restored.  It  is  essential  that  the  alcoholic  solution 
should  not  become  diluted  with  water,  since  in  this 
'C  a  blue  coloration  is  invariably  produced  which 
is  due  i"  ammonia  formed  bj  hydrolysis  of  the 
ammonium  carbonate. — H.  W. 

bfaoneftum   ammonium   phosphats;  Vteroenemieal 

"  tvw-phast    reaction       for    .       H.    Kunz- 

Krause.  Her.,  1990,  S3,  1672—1673. 
The  reaction  is  specially  suited  to  tho  detection  of 
magnesium  ammonium  phosphate  in  urinary  sedi- 
ments, but  may  l>e  applied  to  the  detection  of  phos- 
phates generally.  The  solution  of  tho  sediment  in 
acetic  acid  is  neutralised  with  ammonia.  On  addi- 
tion of  a  drop  of  silver  nitrate  solution,  an  egg- 
yellow,  cheese-like  deposit  of  silver  phosphate  is 
formed  which  disappears  on  addition  of  a  drop  of 
ammonia.  At  the  same  time  tho  magnesium 
ammonium  phosphate  is  deposited  as  colourless. 
sinning  prisms  united  in  the  form  of  rosettes.  The 
reaction  may  be  applied  to  the  detection  of  phos- 
phates as  cellular  enclosures  in  plant  tissues. 

— E.  H.  It. 

Icidimetrii   determination  of  heavy  metals  in  theit 

suits.     I.   M.   KoIthofF.     Z.   anorg.   Chem.,    1990, 
112,  172—186. 

Kxi-eiumknts  were  made  to  determine  with  what 
degree  of  accuracy  the  salts  of  heavy  metals  which 
form  insoluble  hydroxilcs  can  he  determined  by 
titration  with  alkali  hydroxides,  either  by  the  Con- 
ductometric  method  or  by  the  use  of  indicators. 
Magnesium  sulphate  gave  satisfactory  results  by 
the  conductometric  method  with  barium  hydroxide. 
and  also  by  the  indicator  method  using  phenol- 
phthalein.  Zinc  and  copper  sulphates  gave  un- 
satisfactory results  by  both  methods.  Mercuric 
chloride  was  determined  satisfactorily  by  the  con- 
ductometric method  by  titrating  sodium  hydroxide 
solution  not  greater  than  iV/lOO  in  strength  with 
the  mercury  solution.  In  the  case  of  aluminium 
salts,  when  these  were  titrated  with  sodium  or 
barium  hydroxide,  a  sharp  break  in  tho  conduc- 
tivity curve  was  not  obtained  at  the  neutral  point, 
but  there  was  a  very  sharp  break  at  the  point 
where  the  formation  of  aluminate  was  complete. 
Aluminium  chloride  or  alum  was  successfully 
titrated  with  sodium  hydroxide  solution  at  the  boil 
in  presence  of  excess  of  barium  nitrate,  using 
phenolphthalein  as  indicator.  Slight  excess  of 
alkali  was  run  in  and  the  excess  titrated  with  acid 
(Cf.   J.C.S.,   Nov.)— E.   H.   It. 

I mn:    Separation    of    from    aluminium    6y 

precipitation  cis  Prussian  blue.  H.  Hale  and 
G.  O.  Burr.  J.  Amer.  Chem.  Soc,  1920  42, 
2056— 2058. 

Tin:  quantitative  separation  of  iron  from  alu- 
minium as  Prussian  blue  cannot  bo  effected,  since 
the  aluminium  reacts  with  the  excess  of  potassium 
ferrocyanide  forming  a  jelly  which  cannot  be 
handled.  The  precipitate  of  Prussian  blue  cannot 
be  successfully  filtered  even  after  apparently  perfect 
coagulation.-  .J.   K.  S. 

linn,    mercury,   and   vanadium;   Volumetric  deter- 

miiuit  inn     of    in     flic     suinr     solution.       G. 

Hinard.     Ann.  Chim.  Analyt.,  1920,  2,  297—299. 

To  determino  ferric,  mercuric,  and  vanadic  sul- 
sulphates  in  sulphuric  acid  solution  a  portion  of 
the  latter  is  treated  with  hydrogen  sulphide,  the 
mercuric  sulphide  collected,  oxidised  with  bromine, 
tho  solution  then  rendered  alkaline  with  potassium 
hydroxide,  and  a  measured  excess  of  standardised 
potassium  cyanide  solution  added;  a  few  drops  of 
potassium     iodido    solution     are     added     as    indi- 
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cator,  and  the  excess  of  cyanide  is  titrated 
with  silver  nitrate  solution.  HgO+4KCN+H„0  = 
K„Hg(CN)1  +  2KOH.  The  filtrate  from  the  mer- 
curic sulphide  is  boiled  to  expel  hydrogen  sulphide, 
oxidised  with  bromine,  and  the  iron  precipitated 
as  ferric  hydroxide  by  treating  the  hot  solution 
with  potassium  hydroxide;  the  ferric  hydroxide  is 
dissolved  in  hydrochloric  acid,  again  precipitated 
(to  remove  remaining  traces  of  vanadium),  then 
dissolved  in  sulphuric  acid  and  determined  iodo- 
metrically.  Fe20.,  +  2HI=2FeO-t-H20  +  I2.  The 
iron  and  vanadium  are  then  determined  together 
iodometricallv  in  another  portion  of  the  original 
solution;  V.05  +  2HI=V204  +  H20  +  I2.  Slight  modi- 
fications of  the  method  are  required  when  mer- 
curous,  ferrous,  and  vanadvl  salts  are  also  present. 

— W.  P.  S. 

Calcium  group  and  magnesium:  Precipitation  of 

the  .      I.    M.   Kolthoff.      Pharm.   Weekblad, 

1920,  57,  1229—1234. 

The  usual  method  of  precipitating  group  IV. 
metals  by  means  of  ammonium  carbonate  is  shown 
to  be  relatively  insensitive,  and  the  use  of  sodium 
carbonate  in  presence  of  sodium  hydroxide  is  pro- 
posed. This  throws  down  the  metals  of  group  IV. 
completely,  together  with  magnesium,  the  former 
being  separated  from  the  precipitated  carbonates 
by  the  chromate  method,  and  reprecipitated  by 
means  of  ammonium  carbonate.  (Cf.  J.C.S.,  Nov.) 

— S.  I.  L. 


Nickel    (cobalt);    Electro-analytical    separation    of 

from  arsenic.     N.   H.   Furman.     J.   Arner. 

Cheni.  Soc,  1920,  42,  1789—1793. 

Nickel  may  be  quantitatively  separated  from  salts 
of  arsenic  acid  in  ammoniacal  solution  by  the 
electric  current.  Cobalt  on  deposition  carries 
down  arsenic,  whereas  the  nickel  deposit  is  free 
from  arsenic.  If  the  two  metals  are  deposited 
simultaneously  arsenic  may  or  may  not  be  de- 
posited,  according  to  the  conditions. — J.  R.  P. 

Zirconium;  Determination  of  .     M.  M.  Smith   ; 

and  C.  James.     J.  Amer.  Chem.  Soc,  1920,  42, 
1764—1770. 

Zirconium  is  precipitated  by  selenious  acid  from  j 
a  boiling  solution  acidified  with  hydrochloric  acid.  [ 
The  basic  selenite  on  ignition  leaves  zirconia. 
This  method  gives  satisfactory  results  in  the 
determination  of  zirconium  in  a  pure  salt,  in  the 
separation  of  zirconium  from  aluminium  and  rare  ! 
earths,  and  from  iron  when  the  amount  of  ferric  i 
oxide  in  the  combined  oxides  of  iron  and  zirconium 
does  not  exceed  10%.  Titanium  is  precipitated 
together  with  zirconium,  and  a  correction  must  be 
applied  in  this  case  or  the  precipitation  carried 
out  in  the  presence  of  excess  of  hydrogen  peroxide, 
when  zirconium  alone  is  precipitated.  If  phos- 
phates  are  present  the  zirconium  phosphate  in  the 
ammonia  precipitate  is  insoluble  in  hydrochloric 
acid,  and  must  be  fused  with  sodium  carbonate,  I 
boiled  with  water,  and  the  residue  dissolved  in 
hydrochloric  acid  and  added  to  the  main  solution. 
For  the  determination  of  zirconium  in  zirconia  ore, 
about  125  g.  is  fused  with  12 — 15  g.  of  potassium 
hydrogen  fluoride,  the  cooled  melt  is  treated  with 
50  c.c.  of  sulphuric  acid  (1:1),  heated  gently  at  first  . 
and  then  more  strongly  until  abundant  fumes  air 
evolved,  cooled,  boiled  with  water,  and  diluted  to 
250  c.c.  100  c.c.  of  the  solution  is  diluted  and  pre- 
cipitated with  ammonia  in  presence  of  ammonium 
chloride.  The  precipitate  is  washed,  dissolved  by 
boiling  with  36  c.c.  of  concentrated  hydrochloric 
acid  and  40  c.c.  of  water,  diluted  to  700  c.c,  and 
precipitated  with  a  12'5%  solution  of  selenious  acid. 
The  precipitate  is  collected,  washed  with  3%  hydro- 
chloric acid,  dried,  and  ignited. — J.  R.  P. 


Carbon  monoxide ;  Determination  of i;i  air  con- 
taminated with  motor  exhaust  gas.  M.  C. 
Teague.  J.  Ind.  Eng.  Chem.,  1920,  12,  964— 96S. 
Under  controlled  conditions  the  apparatus  devised 
by  Graham  (J.,  1919.  10t)  is  capable  of  determining 
carbon  monoxide  in  air  with  an  accuracy  of 
0005%,  but  in  the  case  of  air  contaminated  with 
motor  exhaust  gas,  hydrocarbons  must  be  removed 
before  oxidising  the  carbon  monoxide  with  iodine 
pentoxide.  In  a  new  portable  apparatus  described 
this  is  effected  by  passing  the  gas  through  U-tubes 
immersed  in  liquid  air,  which  condenses  the  water, 
carbon  dioxide,  gasoline,  and  traces  of  other 
saturated  and  unsaturated  hydrocarbons.  The 
hydrogen,  methane,  and  carbon  dioxide  pass  into 
iodine  pentoxide  tubes,  which  are  heated  in  an  oil 
bath  to  100° — 175°  C.  Only  the  carbon  monoxide 
is  oxidised,  the  concentration  of  the  hydrogen 
being  too  low  to  affect  the  results.  The  liberated 
iodine  is  absorbed  by  potassium  iodide  solution  and 
titrated  with  sodium  thiosulphate  solution.  A 
determination  takes  15  mins.,  and  should  be 
accurate   to  0"003 — 0005%    of   carbon   monoxide. 

— C.  A.  M. 

Hydrocarbons;   Absorbent   for    heavy   [in    gas 

analysis].     A.  Piechota.     Chem.-Zeit..   1920,  44. 
797. 

Heavy  hydrocarbons  may  be  removed  completely 
from  a  gas  by  passing  the  latter  into  an  ordinary 
absorption  pipette  containing  a  saturated  solution 
of  potassium  bichromate  in  concentrated  sulphuric 
acid.  About  10  mins.'  contact  is  required,  but  it  is 
better  to  pass  the  gas  in  and  out  of  the  pipette 
about  twenty  times. — W.  P.  S. 

Fatty  acids;   Influence  of  electrolytic  dissociation 

on  the  distillation  in  steam  of  the  volatile  ■ . 

J.  Reillv  and  W.  J.  Hickinbottom.  Sci.  Proc. 
Roy.  Dublin  Soc,  1920.  16,  120—130. 
The  deviations  in  the  distillation  constants  of 
dilute  solutions  of  volatile  fatty  acids  (cf.  J.,  1919, 
913  a)  are  explained  on  the  basis  of  electrolytic  dis- 
sociation. A  mathematical  expression  to  represent 
this  and  to  correct  the  constants  is  given,  and  it  is 
thus  shown  that  the  distillation  constant  is  prac- 
tically independent  of  the  dilution.  The  effect  of 
certain  salts  and  acids  in  increasing  the  distillation 
constant  of  acetic  acid  is  dependent  on  the  nature 
of  the  salt  added.     (Cf.  J.C.S.,  Dec.)— W.  G. 

See  also  pages  (a)  741,  Iodine  value  of  mineral 
oils  (Roderer),  Paraffin  wax  in  ozokerite  (Koss) ; 
746,  Carbon  dioxide  (Hartmann).  Soda-lime  (Wil- 
son) ;  747,  Cyanic  acid  (Fosse) ;  748,  Hadium 
(Deniges),  Naturally-occurring  gases  (Heurich) ; 
752,  Aluminium  alloys  (Berry);  753,  Magnesium. 
cobalt,  and  chromium  alloys  (Camp  and  Marden) ; 
755,  Iodine  value  of  fats  (Devrient) ;  757,  Factice 
in  rubber  (Dekker) ;  758,  Sulphide  in  lime  liquors 
(Pickles),  Alkalinity  of  lime  liquors  (Atkin) ;  759, 
Sucrose,  invert  sugar,  and  raffinose  (Montgomery). 
Pentose  sugars  (Spoehr)  ;  760,  Histidine  (Hanke  and 
Koessler),  Histamine  (Hanke  and  Koessler) ;  761, 
Ammonia  etc.  in  water  (Kolthoff),  Morphine  in 
opium  (Jernstad) ;  762,  Cinchona  preparations 
(Lehmann),  Dioxymethylene  groups  in  alkaloids 
(Gadamer),  Sulphonal  and  trional  (Zimmermann) ; 
763,  Aromatic  antimony  compounds  (Schmidt). 
Cineol  (Kleber  and  von  Rechenberg) ;  764,  Acetal- 
dehydc  cnirf  aldols  (Hammarsten),  Acetaldehyde 
(Stiiwe),  Iodoform  reaction  (Kunz). 

Patents. 

Hardness  of  ferrous  metals;  Testing  .     L.  W. 

Wild.     E.P.  151,383,  30.6.19. 

The  specimen  is  introduced  within  a  standard  mag- 
netising coil,  through  which  current  is  passed  for 
a  period  somewhat  less  than  a  second.     The  speci- 
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-  removed  and  Introduced  into  .1  bal  .  tie  end 
connected    iritfa    a     fluxmeter,    profernbl;    erf    the 
t  t\  pe,      I  men  is  quit  klv  «  ithdraa  ti 

from  the  coil,  and  the  resulting  throw  of  the  Dux- 
meter  fter  calibration  of  the  instrument, 

to  indicate  the  physical  hardni      •  f  the  specimen 

—J.  8.  0.  T. 

Thermo-elementii    Protect  /or    . 

ens  and  Qalske  A.-G.    Q.P.  Mfi 
An   inoomboatible,   insulating   material,  ol    ■   pul- 
verulent natnre,  t.g.,  sand,  fireclay,  or  magnesia, 
is  packed  into  the  protecting  tube  ol  the  tEermo- 
tie.— W.  J.  \v. 

imster.     V.  (J    Bpindler,  A^-i    to   \    Ti 
O.8.P.  1,363,600,  21.9.90.     Appl     I  3.19 

Tin:  claims  relate  to  means  for  supporting  the 
materials  to  (•<•  tested  in  such  a  way  that  they  can 
be  moved  away  from  or  towards  the  eyepiece  of  the 
instrument. 

W.  (;.  Laird,  A-.-I  to  H  I.. 
Doherty.  U.8.P.  1  .:(.">  1 ,5<j8,  5.10.20.  Appl., 
90.19 

A  <  i  bbkni  of  water  is  passed  through  a  heat- 
absorption  chamber  in  which  the  gas  is  burnt,  and 
Bows  thence  bo  ■  gas-reservoir,  from  which  it  dis- 
places its  own  volume  of  gas,  forcing  it  to  the  gas 
burner.  Means  are  provided  for  measuring  the 
temperature  of  the  water  passing  through  the  heat- 
absorption  chamber. 


tmo;    carbon    monoxide   from    ..■ 
303,931.    Set  11a. 

SoAt-Kme.    U.8.P.  1,333,524.    See  VII. 


G.P. 


Patent  List. 

The  dates  given  in  this  list  are.  in  the  case  of  Applica- 
tion* for  Patents,  those  of  application,  and  in  the  case  of 
Complete  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  as  accepted  are  open  to  in- 
spection at  the  Patent  Office  immediately,  and  to  opposi- 
tion within  two  month*  of  the  date  given. 


I.— GENERAL;  PLANT;  MACHINERY. 
Applications. 

Bovnton  and  Webster.  Producing  interactions 
between  gas  and  liquid.  30,354.  Oct.  27.  (U.S., 
20.11.19.) 

Capro.  filters.    30,588.    Oct.  29. 

Drake  and  Kovdhouse.  Crushing  and  pulverising 
apparatus.     30,429.     Oct.   27. 

Duckham,  Kent,  and  Woodall.  Duckham,  and 
Jones.     Tunnel  kilns.     30,653.     Oct.  29. 

Dnnaford.     Atomising  liquids.     30,964.     Oct.  26. 

Bmmena.  Apparatus  for  distilling  or  boiling 
liquids.     30,387.     Oct.  27. 

Fothergill.     Evaporators.     30,420.     Oct.  27. 

Grant  and  Jones.  Apparatus  for  separating 
substances  from  gases  etc.    30.:'"'  I      Nov.  2. 

Barrie.     Dehydrator.     31.100.     Nov.  :\. 

Hatfield,  and  Imperial  Trust,  Mean's  of  separ- 
ating substances,     31,242.     Nov    I. 


Haueneohild.    Shaft  furnaces,    30,1  12     1 1 
Elilgendorff    and    Kouanetzoff,       Apparatus    for 
utilising  heal  of  out]  1,291.     Oct.  26. 

k   rr  and  O'Connell.    31,204.    Stt    8 1\ 

Kniih  and  Moge).     Furnaces.    31,468.     N 
(G  .  .  27.2  20  I 

\i  l<  lai  hlan.    30  661     9     Set    SIX. 

Morgan,  and  Thermal   Industrial  and  Chemical 
Research   Co.      Process  of   heating   substano 
producing  chemical  change.    30,975.     Nov.  9 

Perrj  and  Co.,  and  Ballings.  Rotary  muffles 
or  furnaces.    31,400     Nov.  6. 

Oomplbt]  Specifications  Ai  ubptid. 

14,816(1919).  Whitfield.  Drying-apparatus. 
(169,719.)    Nov.;!. 

15,845(1919).  Bmallwood.  Furnaces.  (163,042.) 
Nov.  10. 

18,311  (1919).  British  Thomson-Houston  Co. 
(General  Electric  Co.).  Boilers  particularly  for 
vaporising  mercury  or  other  fluid  of  high  boiling 
point.    (152,785.)  'Nov.  3. 

18,531  (1919).  Siegwart  and  Siegwart.  Operation 
of  furnaces.     (130,596.)     Nov.  3. 

23,859  (1919).  Zwermaon.  Kilns.  (140,740.) 
Nov.  3. 

32,291  (1919).  Thoens.  Refrigerating.  (152,898.) 
Nov.  3. 

6S1!)  (1920).  Killbv  and  Allen.  Drying  apparatus. 
(162,922.)    Nov.  3. 


II.— FUEL;      GAS    ;    MINERAL      OILS      AND 

WAXES;    DESTRUCTIVE   DISTILLATION; 

HEATING;  LIGHTING. 

Applications. 

Ayniard.     Manufacture  of  gas.    30,435.     Oct.  27. 

Black.  Rotorts  for  distilling  oil-bearing  shales 
etc.    30,724.     Oct.  30. 

Chown.     Treatment  of  peat.     31,097.     Nov.  3. 

Clifton  and  Steele.  Fuel  for  internal-combustion 
engines.     30,510.     Oct.  28. 

Crowden.     Drying  peat.    30,524.     Oct.  28. 

Davidson.  Preparation  of  peat  fuel.  30,866. 
Nov.  1. 

Dootson  and  McCleland.    30,127.    See  III. 

Edser.     Fuel.    30,655—6.     Oct.  29. 

Frewen.     Treatment  of  peat.     31,267.     Nov.  4. 

General  Electric  Co.,  and  Goucher.  Drawn-wire 
filaments.     30,662.     Oct.  28. 

Gewerkschaft  Enischer  Lippe,  and  Heyn.  Coking 
plants.     30,947.     Nov.  2.     (Ger.,  3.11.19.) 

Greenstreet.  Producing  and  transporting  fuel. 
30,792.     Nov.  1. 

llavnes  and  Williams.  Production  of  carbon. 
31 ,827.    Nov.  6. 

Kliirding.  Purification  of  blast-furnace  and 
generator  gases.    30,525.    Oct.  28.    (Ger.,  31.10.19.) 

Lamplough,  and  Oil  Extractors,  Ltd.  Retorts 
for  low-temperature  distillation.     31,200.     Nov.  4. 

Lcadbeater.  Manufacture  of  metallurgical 
coke.    30,925.    Nov.  2. 

Lewis.  Protective  progressive  distillation  and 
gasification  Of  solid  carbonaceous  matters,.  30,537. 
Oct.  28. 
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Lockett  and  Sinnatt.  Manufacture  of  com- 
bustible material  from  coals,  peats,  etc.  and 
sen-age  and  trade  waste  sludges.     30,471.     Oct.  28. 

3o¥^IaOct    30Utilisation   of  wet   Powdered   fuel. 

Marriott.    Liquid  for  reducing  fuel  consumption 
in  internal-combustion  engines.    31,073.    Nov.  3. 
Sauer.     30,285.     See  XVII. 
Soc.  d'ExpIoit.  Brev.  Arnould.     See  III. 
Wells.     Gas-producers.     31,082.     Nov.  3. 

Complete  Specifications  Accepted. 

16>311(1919).  Meade.  Manufacture  of  water 
gas.    (153,051.)    Nov.  10. 

17,686  (1919).  British  Thomson-Houston  Co 
(General  Electric  Co.).     See  X. 

17  728  (1919).  Poore.  Destructive  distillation  of 
wood,  woody  fibre,  etc.     (152,741.)     Nov    3 

.17,912(1919).  Hickman.  Apparatus' for  wash- 
ing and  drying  gas  from  blast  furnaces,  gas- 
generating  plants,  etc.     (153,053.)     Nov    10 

Airtiit  r  (1919)U  ¥an--    APParatus  for  continuous 
d  filiation     and     fractionation     of    petroleum    or 

(15l,r7W  ?rNov  T  °r  m'XtUreS  °f  V0latile  li(luid8- 

19  478  (1919).  Wells.  Tar  extractors  and 
scrubbers  for  gas.     (153,109.)     Nov.  10 

21,383  (1919).  West,  Wild,  and  West's  Gas  Im- 
NovTo  Heating  vertical  retorts.  (153,139.) 

25,317(1919).  Allgem.  Ges.  f.  Chem.  Ind  Con- 
tinuous treatment  of  hydrocarbons  with  liquid  sul- 
phur dioxide.     (133,962.)     Nov    10 

28,326  (1919)  White  (Soc.  Franco-Beige  de 
Fours  a  Coke).  Recovery  of  ammonia  from  coke- 
oven  gases.    (153,177.)    Nov.  10. 

28  360  (1919)  Soc.  Anon.  d'Oughree-Marihaye 
Vertical  gas  retorts.     (135,214.)     Nov.  3. 

III.— TAR  AND  TAR  PRODUCTS. 

Applications. 

<=t,?ff0dnIey'  «ymaJ:n'  Wigna">  and  British  Dye- 
stuffs  Corp.  Manufacture  of  ortho-sulphon.c  acids 
of  aromatic  amines.     31,140.     Nov.  3. 

Dootson  and  McCleland.  Production  of  light 
oils,  lubricating  oils,  and  gas  by  cracking  pitch 
and  heavy  oils.    30,127.    Oct.  25. 

ProflnctinnHyfdrJ'"Eiektri:sk  ,  KTaelstofaktieselskab. 
production  of  dimtropheno  .  30,558  Oct  28 
(Norway,  29.10.19.)  '  Uct-   ZS- 

ir,«0C„;?'uXfphit- ?es  Brevet*  C.  Arnould.    Obtain- 

(FY.,Pi3C8  2oT  etC'    0llS-     31,265'     N0T"    "' 

Wilson.     Distillation  of  tar.     30,696.    Oct.  30. 

Complete  Specification  Accepted. 
10,285  (1918)     Ransford  (Cassella  u.  Co  )    Manu 
future*  anthraquinone  derivatives.        (ISs'oSS  i 


V.-F1BRES;  TEXTILES;  CELLULOSE- 
PAPER. 

Applications. 
SlS^^ofo^^l^el^)^"^  °f  Pap- 


3lS94aPNovM6nUfaCtUre  °f  artificial  ^laments  etc. 

Kampf.  Manufacture  of  nozzles  for  producing 
art.ficial  silk  etc.    31,116.    Nov.  3.     (Ger.,  12.3  20) 

Russell.  Treatment  of  paper-making  materials 
30,872qUNovani     by-pr0ducts  obtained   therefrom 

SlSrNoi^111086  C°-h  Meth°d  °f  Sizi"g  PW- 


VI.— BLEACHING ;  DYEING:  PRINTING 
FINISHING. 

Applications. 
Ashmore,  Cochrane,  and  Calico  Printers'  Assoc 
Oct   25  colour  effects  on  fabrics.       30,14o! 

0  Ba^|Ie  and  others.      Dyeing-machines.      30,644. 

Edser  and  Reynard.     31,456.     See  IX. 


VII.— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Applications. 

Camus,   Criquebneuf,   and  Duchemin.     Manufac- 

Oct6  26    a°    1C  and   itS  homoIogue8-     30,311. 

Chaillaux.    30,268.    See  XIII. 

fn^keS  fnd-  Maco"oehie-     Furnaces  for  and  manu- 
facture of  zinc  oxide.    31,077.     Nov    3 

SIS"  Nov.  Pr°ducti0n   of   M-^   of  mercury. 
Wohl.     31,195.     See  XX. 

3oS'°NovPrdUCti0n    °f    al"fflinlUm    chIoride- 

Complete  Specifications  Accepted. 

Corn929^9?-     P*ter°a>  and  MetaIs  Extraction 
Nov   3    lreatment    of    Zlnc    solutions.      (152,752.) 

18  058   (1919).       Lessing.       Manufacture   of   sul- 
phate of  ammonia.     (152,766.)    Nov   3 

19,601  (1919)      AVade  (Pennsylvania  Salt  Manuf. 

SfciSH&f  ioe  of  basic  fiulphate  of 

19,969  (1919).     Beakbane  and  Arnot.    See  XXII. 
Deuts.  Molybdan  Werke.    See  X 
White.    See  II. 
Toniolo.     Oxidation  of  ammonia. 


21,039  (1919). 
28,326  (1919). 
29,982  (1919). 
(137,036.)    Nov.  10." 
30,977  (1919).    Pederson. 
489    (1920). 


Manufacture 
Nov.  3. 


SeeX. 
Fredriksstad     Elektrokem. 


Fabr 


„     ^-cnwuiveiii.     raor. 

ot     sodium     perborate     (139,753.) 


VIII.— GLASS;  CERAMICS. 

Applications. 

Bailey.      Tunnel   ovens   etc.    for   firinc    Dotterv 
tiles,  etc.     30,577.     Oct.  29.  g   potteiy' 

Kaufman    Nicols,  and  Scholes.     Removing  stria 
from  melted  glass.     30,797.     Nov.   1.      °Vlng  strl8e 


vol  xint,  so.  -i:.\ 
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Lamarque.      Obtaining    agglomerates   capable    of 

being  cut  ami  polisliiHl.    90JSS8.     dot.  19. 

Main  (Buffalo  Refractory  Corp.).  Refractory 
oompoaitiona.    30,964  -.">.    Not.  l'. 

Wade  (Titanium  Pigment  Co.).  Manufacture  of 
glassware.     30.0.".,.     Oct.  29. 

Complete  Specifications  Acceitfu. 

18,84?  (1819).  Cros.sley.  Manufacture  of  non- 
fragile  nil-.    (163,780.)    Nov.  .,. 

14,969(1990).  Fnnk.  Drawing  glan.  (144,629.) 
Not.  in. 


IX.— BUILDING   MATERIALS. 

Applications. 

I  r  and  Reynard.  Protecting  surfaces  and 
wateiprooilng  aruclee.    31,466.    Nov.  0 

Mariner.  Manufacture  of  mortar-forming 
material  from  anKydrite  etc.  31,868.  Nov.  5. 
(Qer.,  26.11.19.) 

Nielsen,  Producing  or  treating  cement  objecU. 
80,277.    Oct.  ■- 


X.— METALS :     METALLURGY,     INCLUDING 

I  I.KCTRO-MKTAUURCY. 

Applications. 

Aitehison  and  Dyson.  Purification  of  ores  or 
residues  containing  metallic  oxides.  30,507.  Oct.  28. 

\  bchiaon  and  Dyson.  Purification  of  tungsten 
ores  or  residues  containing  tungsten  oxide.  30,508. 
ti.  t.  28. 

British  Thomson-Houston  Co.  (General  Electric 
Co. i      Alloys.     30,390—1.     Oct.   27. 

General  Electric  Co.,  and  Goucher.  30,552. 
See  II. 

Haworth.  Alloy  for  repairing  defective  castings. 
30,785.     Nov.  1. 

K larding.     30,525.     See  II. 

Leadbeater.     30,925.     See  II. 

M-  lamid.  Manufacture  of  oil  for  foundrv  cores. 
80,685.    Oct.  29. 

Perry  and  Co.,  and  Railings.     31,400.     See  I. 

Schalenbach.    Melting  furnaces.    31,347.    Nov.  5. 

Soc.  Anon,  de  Commentry,  Fourehambaiilt  et  De- 
cazevillo.  Allovs.  31,378—31,380.  Nov.  5.  (Fr., 
26—28.2.20.) 

Turton.  Apparatus  for  electrodeposition  of 
metals.     31,052.     Not.  3. 

Complete  Specifications  Accepted. 

5227  (1918).  Schmidt.  Smelting  furnace  heated 
by  oil  or  gas.     (152,607.)     Nov.  8. 

18JU1  (1919).  British  Thomson-Houston  Co. 
See  I. 

21,039(1919).  Deuts.  Molybdan  Werke.  Extrac- 
tion of  molvbdenum  compounds  from  vellow  lead 
ores.     (131,897.)     Nov.  10. 

21,827  (1919).  Smith.  Deposition  of  copper  on 
non-conducting  surfaces.     (152,835.)     Nov.  8. 

38  (1919).  Marks  (Union  Carbide  Co.).  Alloy 
particularly  for  treating  molten  iron  and  steel. 
(152,840.)     Nov.  3. 


•-•1,714(1919).      Electrolytic  Zinc  Co.     Routing 
zinc    ons    preparatory    to    hwhing,      (134,826,) 

Nov.  It). 

30,977  (1919).     Pedi  raon.     Extraction  of  sulphur 

uilphide  ores.     (152,887.)     Nov.  8. 

Ini  11920).       Oachemaille  (Westinghouso  Lamp 
Co.).    wire-drawing  lubricants.    (137,329.)    Not.  a. 


XL— ELECTRO-C11  EM  (8  IKY. 

APPLICATIONS. 

Chloride     Electrical     Storage    Co.,     and    Dean. 
Secondary  electric  batteries.     30,267.     Oct.  26. 

Turton.    31,062.    Sm  X. 


Complete  Specifications  Accepted. 


19,895  (1919). 
vanic  batteries. 

21,827  (1919). 

28,845  (1919). 
(152,879.)     Nov. 


Gal- 


Fuller,  Fuller,  and  Fuller. 
(1.VJ.S18.)     Nov.  3. 
Smith.     8m  X. 

Ashcroft.    Electrolytic  apparatus. 
3. 

311  (1920).  Wade  (Booth  Electric  Furnace  Co.). 
Electric  furnaces.     (152,904.)    Nov.  3. 

2657  (1920).  Norske  Akt.  for  Elektrokemisk 
Tndustri.  Suspension  of  electrodes  in  electric 
furnaces.     (138,354.)     Nov.  10. 


XII.— FATS;  OILS;  WAXES. 

Applications. 
Bickel.     Hydraulic  oil  press.     30,438.     Oct.  27. 


Hydrogena- 
Nov.  3. 


Jackson  (American  Cotton  Oil  Co.). 
tion  of  oils  and  liquid  fats.     31,145. 

Parodi.      Extraction    and    refining    of    oils    etc. 
31,436.     Nov.  6.     (Fr.,  20.3.18.) 

Sauer.     30,285.     See  XVII. 

Tonkin.     Extracting  edible  fats  from  seeds,  nuts, 
etc.     31,231.     Nov.  4. 

Complete  Specifications  Accepted. 


17.709  (1919).       Lessing. 
bonvl     in     hydrogenation 
Nov.  3. 


Applying  nickel  car- 
processes.        (152,740.) 


22,455  (1919).     Willis. 
and  purifying  beeswax. 


Apparatus  for  extracting 
(152,841.)     Nov.  3. 


XIIL— PAINTS;     PIGMENTS;     VARNISHES; 
RE8IN8. 

Applications. 

Chaillaux.  Manufacture  of  gold-coloured  sulphurs 
and  vermilions  of  antimony.     30,268.     Oct.  20. 

Dykes  and  Maconoehie.     31,077.    See  V  1 1. 

Ellis.  Production  of  artificial  gums.  30,203. 
Oct.  26. 

Fraymouth,  Nagle,  and  Kestner  Evaporator  and 
Engineering  Co.  Separating  impurities  from 
stick  lac  to  obtain  puro  lac  resin.     31,199.     Nov.  4. 

Complete  Specifications  Accepted. 

18,726  (1919).  Hutchison.  Non-inflammable  and 
waterproof  paint.      (163,081.)     Nov.  10. 
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4576  (1920).     Guimet  and  Guillochin.     Manufac- 
ture of  ultramarine.     (152,916.)     Nov.  3. 


XV  —  LEATHER;  BONE;  HORN;  GLUE. 

Applications. 
Etty.     Tanning.     30,532.     Oct.  28. 

Johnson     (Badische     Anilin     u.     Soda     Fabr.). 
Tanning.     30,276.     Oct.  26. 


XVI.— SOILS;   FERTILISERS. 

Applications. 

Ges.  f.  Landwirtsch.  Bedarf.  Manufacture  of 
artificial  manure.    30,160.    Oct.  25.    (Ger.,  24.2.19.) 

Kowalski.     31,354.     See  XVII. 

Complete  Specification  Accepted. 

18,234  (1919).  Molassine  Co.,  and  Whalley. 
Treating  peat  and  production  of  a  preparation  for 
use  in  horticulture  and  agriculture.  (155,779.) 
Nov.  3. 


XVII.— SUGARS ;    STARCHES;    GUMS. 

Applications. 

Ellis.     30,203.     .See  XIII. 

Gilmour.     31,257.     See  XX. 

Kowalski.  Purification  of  raw  juices,  waste 
waters,  etc.,  manufacture  of  manures  and  food  for 
animals  etc.     31,354.     Nov.  5. 

Sauer.  Neutral  and  sterile  decolorising  carbon. 
30,285.     Oct.  26. 

XVIII— FERMENTATION  INDUSTRIES. 

Complete  Specification  Accepted. 

18,428  (1919).  Takamine  and  Takamine.  Pre- 
paration of  enzyme  extracts.     (152,792.)    Nov.  3. 


XIX.— FOODS;    WATER    PURIFICATION ; 
SANITATION. 

Applications. 

Bendixen.  Making  liquid  milk  from  dried  milk, 
and  artificial  milk  from  casein.     30,714.     Oct.  30. 

Kerr  and  O'Connell.  Internally  heated  or  cooled 
rollers  for  drying,  heating,  or  cooling  milk  etc. 
31,204.     Nov.  4.     (Australia,  3.12.19.) 

Kowalski.     31,354.     See  XVII. 

Lockett  and  Sinnatt.     30,471.     See  II. 

Maclachlan.  Deodorising  gases.  30,661.  Oct.  29. 
(U.S.,  28.7.20.) 


Maclachlan.     Continuously  treating  waste  matter. 
30,662.     Oct.  29.     (U.S.,  28.7.20.) 

Morison.    Water  purifiers.    30,809.    Nov.  1. 

Raeburn,  Simpson,  and  Simon,  Ltd.     Parboiling 
and  gelatinising  etc.  rice.     30,904.     Nov.  2. 


XX.— ORGANIC    PRODUCTS;    MEDICINAL 
SUBSTANCES;    ESSENTIAL    OILS. 

Applications. 

Camus  and  others.     30,311.     See  VII. 

Drew  and  Morgan.  Organic  selenium  and 
tellurium  compounds.     31,139.     Nov.  3. 

Fabr.  de  Prod.  Chim.  de  Thann  et  de  Mulhouse. 
Manufacture  of  borneol.  30,873.  Nov.  1.  (Fr., 
4.2.20.) 

Gilmour.  Production  and  utilisation  of  com- 
pounds of  sugars  and  boric  acid.     31,257.     Nov.  4. 

Nitrum  A.-G.,  and  Schellenberg.  Converting 
lime-nitrogen  into  urea.  30,116.  Oct.  25.  (Switz., 
7.11.19.) 

Ransford  (Cassella  u.  Co.).  Process  for  render- 
ing stable  preparations  of  serum,  lymph,  etc. 
31,261.     Nov.  4. 

Wohl.  Production  of  aldehyde  and  acetic  acid. 
31,195.     Nov.  4.     (Ger.,  24.11.19.) 

Complete  Specifications  Accepted. 

4827  (1920).  Chem.  Fabr.  vorm.  Sandoz.  Selec- 
tive isolation  of  alkaloids.     (153,219.)    Nov.  10. 

8208  (1920).  Commercial  Research  Co.  Manu- 
facture of  benzoic  acid.     (141,333.)     Nov.  10. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

Colour      Photography,      Ltd.,      and      Shepherd. 
Colour  photography.     30,748.     Oct.  30. 

Dawson    and    Howard.       Natural-colour    photo- 
graphy.    31,113.     Nov.  3. 

Taylor.     Photographic  plates,  films,  etc.    31,461. 
Nov.  6. 


XXII.— EXPLOSWES ;  MATCHES. 

Complete  Specification  Accepted. 

19,969  (1919).  Beakbane  and  Arnot.  Removing 
amatol  from  shells  etc.  to  recover  the  ammonium 
nitrate.     (153,123.)     Nov.  10. 

XXIIL— ANALYSIS. 

Application. 

Siemens  u.  Halske  A.-G. 
Oct.  29.     (Ger.,  5.11.19.) 


Photometers.     30,637. 
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Catalysi  '   i"  - 

B     -     raylor.       J.   Phya. 
J II 

i  Kit  .a lion  in  as  in- 

cluding all  those  oases  in  which  a  mixture  ««i  two 
or  bmn  ■abstanoM  ia  capable  ol  producing  a  greater 
ratalyiit-  etfect  ih.m  oan  be  accounted  i <m  on  Ihe 
■opposition  that  each  acta  independent^  and  in 
proportion  i<>  t li*>  amount  present.  An  example  is 
tarnished  by  the  use  oi  iron-molybdenum  in  the 
synthesis  oi  ammonia.  Iron  and  molybdenui 
both  eatalysta  for  the  reaction,  bat  a  mixture  ol 
equal  parti  oi  the  two  ia  muoh  superior  aa  a  i  atalj  >i 
t.>  either  alone.  A  distinction  ia  made  between 
this   type   of   activation   (co>a 

.tion)  in  which  a  relatively  inert  Bubatance 

increases  the  activitj   ol  a  catalyst.    Neutral  salt 

action  is  an  example  of  the  second  type.    Examples 

of   promoter   actum    iii   heterogeneous   ami    bomo- 

ona  catalysis  and  ensyme  action  are  given. 

—J.  R.  P. 

Voporuation  formula;  Glaurius'  and  a  com- 
parison <'j  the.  vapour  pressure  curvet  of  two  sub- 
rtOMH,  K.  A.  Heuglein.  Z.  Elektrochom., 
1980,  W.  431      ioC. 

A  formula  lnis  been  derived  which  holds  even  to  the 

highest  temperatures,  vix., 

u\,\  rA-iri-Wi-ii). 

in  whit h  T,  and  8,  are  tlio  boiling  points  of 
a  substance  at  two  different  pressures,  and  T, 
and  s,  the  boiling  points  of  another  substance 
it  the  same  two  pressures.  The  constant,  k,  is 
approximately  equal  to  the  ratio  of  the  molecular 
heats  of  vaporisation  of  the  two  substances  at  the 
same  pressure.  Another  formula,  log  2\  =d  log  T,  +  b, 
which  holds  up  to  the  critical  point,  has  also  been 
developed.  In  this  formula  T,  and  T,  are  the  tem- 
peratures at  which  both  substances  have  the  same 
vapour  pressure,  a  and  b  are  constants.  It  is  pos- 
sible by  means  of  this  formula  to  determine  the 
vapour  pressure  curve  of  a  substance  from  that  of 
water.-  J.  V.  S. 

finses  from  fire  extinguishers,  Fieldner  anil  others. 
&te  XTXh. 

Patents. 
Dehiidrattuft,     reducing,     calcining     or     roasting 
irntrrals  and  oth<  r  pulverulent  material;  Appara- 
tus for .     J.    Keol.      E.P.   130,978,   26.7.19. 

Conv.,  9.8.18. 

Tin:  material  is  fed  by  a  distributor  at  the  top  of  a 
tower  containing  annular  hearths  aranged  a 
in  flights  from  the  centre  to  the  periphery  and  from 
the  periphery  to  the  centre.  The  material  is  pushed 
from  step  to  step  by  rakes  actuated  by  a  central 
shaft  and  falls  through  a  current  of  hot  gas 
admitted  at  either  end  of  the  tower  and  exhausted 
it  the  other  through  a  dust  catcher. — B.  M.  V. 

fin./  Ix/uiil  from   fresh    prut,   he,  t    mat  I 

timilai    watery    materials;   Apparatus  for  . 

v     I  K.l>.  151.907,  lo.4.20. 

A  i'kf.sh  filter  is  formed  of  a  number  of  flat  elastic 
metal  plates  arranged  edgewise  side  by  side.  The 
pTBtrai  may  be  initially  slightly  curved  or  corrugated 
so  that   the  apneas  between   them   may  be  varied 

by  moving  the  plates  to  or  from  one  another.  The 
plates  arc  mounted  <>n  links  to  form  an  endless  chain 
driven  by  sprocket  wheels  or  rollers,  and  the  chain 
passes  between  two  converging  plates  to  exercise 
pressure  on  the  material  and  press  the  liquid 
through  the  filter.     The  converging  plates  may  be 


fixed  or  one  m  •  ndless  bolt  travelling  in  tho 

same  direeUon  as  the  filter  chain.      \\  .   I''.   K. 

petals  from  mother  liguorj  containing 

more  thdn  one  salt.  J.  T.  "Windram.   E.P.  162,041, 

13.8.18. 

Tiif.  mother  liquor  is  oentrifuged  at  an  appropriate 

temperature  and  the  crystal  mass  remaining  in  the 

centrifuge  immediately  treated  with  a  fine  apras 

ol   H  iter  Or  wet  steam  bo  that  no  substantial  altera- 

t  ion  of  temperature  »i  the  mass  occurs.  The  centri- 
fuge continuea  to  inn  during  tins  treatment  and 
diiin  barge  <>f  the  crystal  mass. 

—J.  S.  G.  T. 

Distilling  or  recovering  volatile  inflammable  liquid 
nts;  Process  of  -  — .    W.  K.  Lewis  ami  \\ 
Green.     E.P.  162,874,  31.1.19. 

flo    remove   bensol   or    gasoline  from   fabrics   etc. 

the   volatile   Bolveni    i     evaporated    by   clean    fine 

,  bi  hi  j  afterwards  recovered  by  condensation  or 

.'.  ashing    with   oil   or  other   absorbent    medium. 
The  flue  gaa  may  be  re-heated  and  used  again. 

— B.  M.  V. 

Kilns;  Continuous  regenerative  gas-fired  ■  for 

burning   ore   briquettes  and    nigA    temperature 
/material*.    0.  F.  Priest.     E.P.  152,509, 
6.10.19. 

Twf.nty  or  more  chnmbors  are  aranged  on  either 
side  of  a  central  main  flue  and  each  is  provided  with 
a  controlled  supply  of  gas.  Through  the  dividing 
walls  between  adjacent  chambers  are  passages  pro- 
viding communication  either  between  adjacent 
chambers  only  or,  in  addition,  by  means  of  man- 
holes with  the  air  or  by  moans  of  a  damper- 
controlled  outlet  with  the  main  flue.  The  chambers 
are  preferably  worked  in  groups  of  seven,  air  being 
admitted  (through  the  appropriate*  manholes)  to  tho 
first  chamber  and  gas  to  the  middle  chamber;  in  the 
first  three  chambers  tho  material  is  cooled  and  tho 
air  heated,  and  in  the  last  three  chambers  the 
material  is  pre-heatcd  and  the  waste  gases  cooled. 
When  the  material  in  the  fourth  chamber  is  properly 
burnt  tho  first  chamber  is  cut  out,  and  the  eight ii 
brought  into  operation. — B.  M.  V. 

.Vu.fr.      J.   Johnson.      U.S. P.    1,354,489,   5.10.20. 
Appl.,  7.6.16.     Renewed  21.2.19. 

A  rotating  mixing  wheel  in  a  casing  receives  fluid 
to  bo  mixed  through  central  openings  on  opposite 
sides.  The  fluid  is  given  a  radial  motion  by  centri- 
fugal force  and  is  directed  to  tho  side  of  tho  casing 
opposite  to  that  of  its  entry. — W.  F.  F. 

Grinding  machine.     J.  Herche.     U.S. P.  1,355,093, 

5.10.20.  Appl.,  25.1.17 
A  orinding  roller  is  provided  with  longitudinal 
helical  furrows  separated  by  grinding  ribs.  A  series 
of  separate  grinding  bars  are  arranged  parallel  to 
the  axis  of  tho  roller  and  at  one  side  only,  the  faces 
of  tho  grinding  bars  being  corrugated  or  roughened 
to  give  a  texture  of  increasing  fineness  from  tho 
upper  to  the  lower  bar.  The  bars  are  arranged  with 
their  upper  longitudinal  edges  spaced  further  from 
the  roller  than  the  lower  edges,  so  that  a  space 
of  tapering  cross-section  is  provided  for  the  passage 
of  the  material.— W.  F.  F. 

Tunnel  dryer.     Internet.  Geo.  Flir  Trockenanlagen 

m.b.H.      G.P.     (a)    322,783,    29.11.14,    and    (n) 

322;78*,  ri.Tl.T5. 

(a)  The  goods  are  carried  through  the  dryer  on  a 

I   series  of  wagons.     Tho  front  wagon  of  the  Beries 

be  as  a  connecting  wagon  and  can  be  pushed  into 

I    the  blast-chamber,  leaving  the  next  one  free  to  be 

taken    away    without   difficulty.       The    connecting 
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wagon  is  then  again  connected  with  the  train  until 
another  wagon  is  ready  for  removal.  The  connect- 
ing wagon  is  permanently  attached  by  a  flexible 
connexion  to  the  mouth  of  the  blast-chamber,  (b) 
The  dryer  consists  of  a  series  of  wagons  divided  into 
compartments  and  pushed  against  each  other.  Each 
wagon  carries  a  part  of  the  air-pipe  and  the  last 
wagon,  which  is  without  divisions,  is  closed,  so  that 
it  diverts  the  air  back  along  the  other  wagons 
through  a  return  pipe  By  this  means  the  air  can 
be  circulated  backwards  and  forwards  from  the  air- 
chamber  over  the  material  to  be  dried. — A.  E.  P. 

Drying  trough  with  fixed  drum  and  revolving 
mixing  and  stirring  shovels.  W.  Wurl.  G.P. 
323,462,  7.5.14. 
The  drying  medium,  e.g.,  hot  air  or  gases,  passes 
through  a  branched  tube  arranged  along  one  side 
of  the  drying  chamber,  which  is  fitted  with  revolv- 
ing discs  carrying  shovels,  over  the  material  to  be 
dried,  and  out  through  a  similar  tube  on  the  other 
side  of  the  chamber.  The  revolution  of  the  shovels 
through  the  slimy  mass  (e.g.,  sewage  sludge),  for 
the  drying  of  which  the  furnace  is  especially 
designed,  causes  an  intimate  mixing  of  the  hot 
gases  with  the  material  to  be  dried  and  also  heats 
the  stirring  gear,  so  that  the  operation  is  carried 
out  efficiently  and  quickly. — A.  R.  P. 

Filtering    membranes;    Process    for    permanently 

glazing .     E.  de  Haen,  Chem.  Fabr.  "  List  " 

G.m.b.H.  G.P.  323,185,  29.8.17. 
The  moist  discs  of  prepared  filtering-membrane 
stretched  on  a  frame  are  dipped  for  a  short  time 
in  hot  water  or  treated  with  steam,  whereby  a  sur- 
face is  produced  which  is  so  smooth  that  a  com- 
pletely air-tight  connexion  between  the  membrane 
and  its  support  can  be  obtained.  The  membrane 
may  be  dried  without  any  alteration  of  the  physical 
properties  of  the  surface. — A.  R.  P. 

Washing  and  rectifying   columns;  Hood  exits  for 

.     H.  Frische'r.     G.P.  323,295,  17.1.18. 

The  hood  is  provided  with  two,  three,  or  more  series 
of  outlet  openings  so  arranged  that  they  are  not  in 
alinement  in  adjacent  series.  Between  each  series 
a  partition  is  constructed  with  an  opening  at  the 
foot  so  that  an  uninterrupted  delivery  of  liquid 
and  gas  or  vapour  may  be  obtained. — A.  R.  P. 

Distillation    apparatus;    Electrically    heated   . 

Allgem.  Elektrizitiits-Ges.  G.P.  323,414,  26.10.18. 

The  liquid  is  heated  by  utilising  its  resistance 
according  to  the  electrode  principle  in  a  special 
heater  with  which  is  combined  a  storage  tank 
through  which  a  condenser  worm  passes  so  that  the 
condensation  of  the  vapours  from  the  heater  serves 
to  preheat  a  fresh  quantity  of  liquid.  By  working 
in  this  manner  it  is  possible  to  distil  liquids  by 
simply  passing  a  current  through  them,  and  the 
heat  economy  obtained  is  much  greater  than  in  any 
previous  apparatus. — A.  R.  P. 

Perforated  plate  for  apparatus  for  the  mutual  in- 
teraction of  liquids  and  gases  or  vapours.  H. 
Pauling.     G.P.  323,296,  17.1.18. 

The  holes  of  the  perforated  plate  are  made  conical 
from  each  side  towards  the  middle,  so  that  the  plate 
may  be  used  from  either  side.  This  has  the  ad- 
vantage of  requiring  a  smaller  pressure  for  the 
same  rate  of  flow  of  the  same  volume  of  gas  through 
an  equal  number  of  holes;  also  the  conical  form  en- 
sures that  during  the  passage  of  the  liquid  through 
the  holes  they  become  filled  with  liquid,  which  re- 
mains there  by  capillary  attraction. — A.  R.  P. 

Gases  and  vapours;   Apparatus  for   treating  

with  liquids.  H.  Frischer  and  M.  Drees.  G.P. 
323,474,  30.10.17. 

The    reaction    chamber    is    subdivided    by    perpen- 


dicular walls   into  separate  compartments  for  the 
reacting    liquids;    each    separate    compartment    is 
divided  by  horizontal  walls  into  a  series  of  super- 
imposed  chambers   which   are  connected   with  one 
another    in    such   a    manner    that    the    gases    and 
vapours  pass  through  the  streams    of    liquid  suc- 
j    cessively   in  each  horizontal   group  in   an  up   and 
I    down    direction.      While    the    gases    are    passing 
1    through  the  perpendicular  chambers  they  come  in 
contact    with    a    number    of    different    absorption 
!    liquids.     It  is  possible  in  this  apparatus  to  separate 
|    one   and   the   same   component  from   a  number   of 
different   liquids   without  the   residual   liquids  be- 
coming mixed,  and  to  rectify  or  purify  gases  and 
vapours. — A.  R.  P. 


Ball  or  tube  mills. 
8.7.19. 


N.  L.  Hall.       E.P.  152,3 


See  U.S. P.  1,315,770  of  1919;  J.,  1919,  805  a. 

Shaft-furnaces  and  such  like;  Blast-proof  closing  of 

discharging   devices   for   .        H.    Stehmann. 

E.P.  148,818,  10.7.20.     Conv.,  4.5.17. 

Furnaces;    [Burners   for]    oil-fired   .        E     L. 

Woolley.     E.P.  152,920,  2.3.20. 

Drying  apparatus.     E.P.  152,505.     See  VIII. 

Catalysts.     U.S.P.  1,329,322-3.     See  XII. 


Ha.— FUEL;  GAS;  MINERAL  OILS  AND 
WAXES. 

Coal-  Determination  of  the  calorific  value  of  the 
volatile  matter  of  - as  a  measure  of  its  suit- 
ability for  gas  manufacture.  R.  Mezger  and  M. 
Miiller.     J.   Gasbeleucht.,   1920,   63,   669—673. 

The  disadvantages  of  the  methods  of  analysis  de- 
scribed by  Strache  (J.,  1911,  1245)  and  by  Hiller 
(J.  Gasbeleucht.,  1916,  129)  are  pointed  out,  and 
the  method  of  the  authors  is  claimed  to  be  simpler 
and  more  easily  performed.  The  apparatus  consists 
of  a  quartz  tube  of  12  cm.  length  and  6  mm.  diam., 
which  is  sealed  at  one  end.  The  other  end  is  con- 
nected by  capillary  tubing  with  a  Hem  pel  gas 
burette.  02—0  5  g.  of  coal  is  weighed  into  the 
quartz  tube,  which  is  placed  in  a  furnace  heated  by 
two  Teclu  burners,  the  temperature  being  main- 
tained at  1000°  C,  using  a  Le  Chatelier  pyrometer 
for  control.  The  tar  is  deposited  on  asbestos  wool, 
filled  into  the  free  space  in  the  quartz  tube,  this 
portion  of  the  tube  being  cooled  by  water.  The  gas 
is  cooled  to  atmospheric  temperature,  measured, 
and  analysed,  and  from  the  analysis  its  calorific 
value  can  be  calculated.  With  all  coals  studied, 
the  calorific  value  of  the  volatile  products  was  lower 
than  that  calculated  by  subtracting  the  calorific 
value  of  the  coke  from  that  of  the  original  coal, 
whence  it  must  be  concluded  that  loss  of  heat  took 
place  due  to  exothermic  reactions  during  gasifica- 
tion.—A.  G. 

Producer-gas  and  coal-dust  firing ;  Comparative  ob- 
servations   on   the    utilisation    of   heat   in   . 

E.  Terres.     J.  Gasbeleucht.,  1920,  63,  673—675. 

Tests  were  made  with  a  lignite  containing : 
moisture  53-63%,  C  2704%,  H  P72%,  O  11-0%, 
N  039%,  S  0-79%,  and  ash  5'43%.  The  calorific 
value  of  the  raw  lignite  was  2500  Cals.  per  kg.  For 
dust  firing  the  lignite  was  dried  to  15%  moisture 
content  and  ground.  The  limiting  temperature 
obtained  by  this  method  was  1850°  to  2050°  C, 
according  to  the  amount  of  excess  air  added  for 
combustion.  In  the  second  process  "compound 
gas  "  was  produced  by  carbonisation  and  sub- 
sequent gasification  in  lignite  producers.  The 
distillation  gas  produced  from  100  kg.  of  lignite 
amounted  to  20  cb.m.   and  contained   22-0%    CO,. 
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10  he«Tl       liyilro.arlH.ns.       I  I  00,       1^0% 

H      'in      i  li,,  ami  .'.n      N:.  whilst  the  produx 
d  7      CO,,  35      CO    10      H„  and  ."'s 
luid  amounted  to  119  cb.m.    The  temperatui  ■ 
buation  of  the  mixed  gas  is  given  a~   ll->i)° — 
(        |;.   prehoating  t li>-  air  supply  to  B60    0., 
this  i  l8  m,  reased  to  1810  the 

.  combustion, 
peraturos  C.  (I  vol.  oi  gas  to  3  vols,  of 

airi  :  C.  (1  vol.  i   vol.  ol  air)  a 

inn!.    The  author  ■  Dermal  efficiem 

of  lignite-dust  and  pas-firing  as  *5*73      and  59  ! 
respectively,   the  differ  senting   the   ' 

required  i  the  lignite  into  \    Q. 

Jtai  ration  of i»  mixture*  oj  methane 

and  mi-.     Port   //.   Vertical  propagation.     Port 
///.   Pro]  mixture*. 

\s .    Mason    and    R.    V.    Wheeler.      Chem.    Soc. 
Tw  -      117,  1297     1840. 

Warn  mixtures  of  methane  and  air  are  ignited 
ut  the  open  end  oi  a  vertical  tube  closed  al  the  other 
end.  the  first  phase  in  the  propagation  ol  Bami 
the  uniform  movement.  Fhe  speeds  at  which  the 
flames  travelled  downwards  with  different  mixtures 
were  uniform  over  a  n.nsidorablo  distance  from  the 
point  of  ignition,  and  were  about  two-thirds  of 
Ihonm  found  for  horizontal  propagation  in  the  same 
mixtures;  tr..  ol   heat   63  convection  pre- 

sumabrj  ,  osiderable  part  in  ai  ling  tin  pro- 

pagation ol  flame  during  the  horizontal  uniform 
movement.  With  upward  propagation  the  Humes 
sometimes  began  to  vibrato  within  50  or  GO  cm.  of 
the  open  end  of  the  tube.  The  speeds  over  the 
whole  range  of  mixtures  were  3 — 5  cm.  per  second 
less  when  the  flames  travelled  upwards  than  when 
they  travelled  horizontally.  This  slight  difference 
probably  arises  from  the  difference  in  the  shape  ol 
the  flame  front.  Flames  travelling  upwards  in 
mixtures  containing  9 — 11%  CH.  were  very  sensi- 
tive to  the  effect  of  resonance  of  the  tube,  and  i  D 
acquire  either  of  two  speeds  but  not  Bpeeds  inter- 
mediate between  the  two,  the  lower  speed  in  the 
ono  case  being  shown,  photographically,  to  bo  ac- 
companied by,  and  probably  due  to,  the  setting  up 
of  resonance.  The  shape  of  the  flame  front  was 
different  when  resonance  was  set  up.  If  mixtures 
aro  ignited  at  ono  end  of  a  vertical  tube  open  at 
both  ends,  the  tube  acts  as  a  chimney,  and  greatly 
enhanced  speeds  are  obtained  with  flames  travelling 
upward-  owing  to  the  effect  of  the  draught  end 
the  turbulence  it  Bets  up  in  the  mixture.  Flame 
does  not  travel  downwards  if  the  mixture  is  ignited 
at  the  top  of  the  tube,  hut  continues  to  burn  al  the 
mouth  of  the  tube.  When  the  mixture  is  ignited 
ut  the  closed  end  of  a  tube  open  at  the  oilier  end 
the  position  of  the  tube  does  not  affect  the  results. 
The  lower  limit  of  inflammability  of  methane, 
horizontal  propagation,  is  .VI  in  a  still  mixture. 
With  the  mixture  moving  between  85  and  65  cm. 
per  second  along  the  tube,  a  flame  passed  through 
a  mixture  containing  only  502  CH,.  at  the  speed 
of  the  current.  Comparatively  gentle  movement 
of  the  mixture  along  a  till*,  resulted  in  greatly 
increased  speed  of  flame,  the  major  effect  of  the 
initial  movement  given  to  the  mixture  being  evi- 
dently due  to  turbulence.— W,  P 

Paraffin  wax  cum/In;  Manufacture  of .    Lach. 

nfabr.,    1920,    40,    .'(25.      Chem.-Zeit.,    1920, 

44,    Hep.,    I'll. 

Thk  wax  is  purified  by  treatment  with  heavy 
petroleum  spirit,  and  with  sulphuric  acid  (66°  B., 
sp.  gr.  l  —  h  at  190°  C.,  and  is  decolorised  by  mi 
of  animal  charcoal  etc.  Water  is  eliminated  by 
melting  the  wax  in  jacketed  vessels.  For  crystalline 
eandles  the  melted  wax  is  cooled  to  about  20° — 30°  C. 
above  its  m.p.,  whilst  for  stearino-like  candles  it  is 
stirred  while  it  cools  until  it  begins  to  solidify. 
Composite  candles  contain  less  than  5%  of  stearine. 


fan. lies  containing  8—8%  of  Btearine  and  6%  of 
alcohol  have  a  good  appearance,  but  gutter  whon 
luirned.     The  addition  b  aaylnapbthol   com- 

pound in  leohol  improves  the  appearance, 

iuit  not  the  burning  qualities  of  the  candies.  Wicks 
with  -M  threads  at.-  the  most  suitable  for  paraffin 
wax  candles;  wici  foi  night-lights  must  be  ooated 
with  •  a\  materi  il.    C    A.M. 

Hardwoods.     Dore.     See  V. 

Ammonium  carbonate  solutions.  Torres  and  Wei 
Sea  VII. 

on  Mack.    Neal,    St  e  XIII. 
Patents. 
Briquettino    coal    an, I    other   powdered    material: 

or .       Riitgerswerke  4,0.,  and   II. 

Teichmann.    G.P.  385,073,  18.4.19. 

Thk  product  obtained  by  heating  eoal  with  heavy 
coal-tar  oils  al  C,  with  subsequent  removal 

i  portion  of  the  oil,  is  employed  as  a  bin  ler  in 
manufacturing  briquettes. — L.  A.  C. 

Gat  retorts;  Oat-producer  furnaces  for  use  in  heat- 
ing  .    P.  Litwin.    E.P.  168,369,  21.1.18. 

A  QAB-PRODtTGKB  furnace  using  coke  is  provided 
with  a  series  ol  longitudinal  water  tanks  below  tho 
stationary  grate,  each  tank  being  covered  by  a 
section  of  the  grate  having  small  nozzle-like  open- 
ings in  the  firebars.  An  injector  nozzle  is  pro- 
vided in  the  front  of  the  furnace  for  each  tank,  so 
that  B  mixture  of  air  and  steam  may  be  blown  over 
the  surface  of  the  water  below  the  grate-burs  and 
then  through  the  grate  into  the  fuel.  The  furnace 
is  suitable  for  using  coarse  coke  and  coke  ash  as  it 
comes  from  the  retort. — W.  F.  F. 

Vertical    retorts    for    carbonising    coal.      Woodall, 
Duckham,  and  Jones,  Ltd.,  and  W.  T.  Gardner. 
E.P.  152,518,  23.12.19. 
To  secure  a  more  uniform   withdrawal   of   volatile 
products    from     vertical    retorts    of    oblong    cross- 
ion,  the  mouthpiece  is  provided  with  transverse 
partitions   in   line   with   the  sides  of  the  hopper  to 
confine  the  coal  on  its  way  from  the  hopper   to  the 
top  of  the  retort.     These  partitions  have  openii 
in  their  upper  parts  to  provide  for  the  passage  of 
gas  from  one  side  of  the  retort  through  the  open- 
ings and  above  the  coal  in  the  mouthpiece  to  the 
outlet  at  the  other  side  of  the  oblong  section. 

— W.  F.  F. 

Gas  producer.    0.  E.  Yeo.    E.P.  151,445,  21.8.19. 

Fvel  is  supplied  to  the  top  of  a  producer  which  is 
conical  at  its  upper  end  and  cylindrical  at  its  lower 
end.  Air  is  blown  in  at  the  bottom  and  producer 
gas  is  drawn  off  through  openings,  arranged  ground 
the  circumference  about  midway  of  the  height,  into 
an  annular  chamber  surrounding  the  upper  half 
of  the  producer  and  thence  to  the  gas  main. 
Another  gas  outlet  is  provided  at  the  top  ol  the 
conical  part  of  the  producer.  A  central  refractory 
pipe,  open  at  the  top,  projects  upwards  through  the 
bottom  of  the  producer  to  a  level  above  the  circum- 
ferential gas  outlets,  and  steam  may  be  supplied 
to  the  bottom  of  this  pipe  to  generate  water-gas. 
This  water-gas  may  be  drawn  off  from  the  top  of 
the  producer  simultaneously  with  producer  gas  from 
the  circumferential  outlets.  If  the  latter  are  i 
the  producer  gas  mixes  with  the  water-gas.  If  the 
retort  is  charged  with  coal  and  the  producer  gas 
is  burnt  in  the  annular  chamber,  coal  gas  will  bo 
generated  and  mix  with  the  water-gas.  The  pro- 
ducer may  also  be  worked  with  downward  draught. 

— W.  F.  F. 

Suction  pas  plants.     F.  D.  Dillev.      E.P.  152,380, 
15.5.19. 

Fuel  is  admitted  into  tho  top  of  a  vertical  producer, 
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and  air  for  primary  combustion  is  admitted  hori- 
zontally at  the  side  near  the  top.  A  gas  outlet  for 
heavy  hydrocarbons  is  arranged  immediately 
opposite  to  the  air  inlet,  and  the  gas  is  led  down- 
wards through  an  external  pipe  to  the  bottom  of 
the  producer.  Steam  and  air  are  also  admitted  at 
the  bottom  of  the  producer  in  controlled  amounts 
for  secondary  combustion,  and  a  ring  of  gas  outlets 
is  provided  about  midway  of  the  height  of  the  pro- 
ducer. The  gas  is  led  through  a  jacketed  pipe  to  a 
washer,  and  steam  or  hot  water  from  the  jacket  is 
led  to  the  base  of  the  producer.  The  apparatus  is 
suitable  for  use  with  bituminous  material,  coconut 
shells,  rubber  seed  husks,  and  sawdust. — W.  F.  F. 

Mineral  oils  which  have,  been  treated  with  [sul- 
phuric]   acid;    Neutralising    .      G.    Grisard. 

E.P.  136,169,  4.12.19.    Conv.,  4.12.18. 

The  oil  is  agitated  at  50°— 70°  C.  with  anhydrous 

sodium     or     potassium     carbonate     and     calcium 

chloride. — L.  A.  C. 

Lubricant  from  naphthenic  acids;  Manufacture  of 

a .     C.  Francke.     G.P.  324,227,  5.10.17. 

Naphthenic  acids  are  purified  by  means  of  a  mix- 
ture of  fullers'  earth  and  sulphur  dioxide,  and  then 
separated  bv  nitration.  The  nitrate  is  heated  to 
200°  C,  and  again  heated  after  addition  of  nickel 
formate,  and  subjected  to  the  action  of  hydrogen 
until  the  temperature  reaches  300°  C. — W.  J.  W. 

Peat;  Manufacture  of  fuel  from .    N.  de  Long. 

E.P.  152,515,  11.10.19. 
See  U.S.P.  1,312,521  of  1919;  J.,  1919,  709  a. 

Gas  producers;  Feeding  mechanism  for .     The 

Wellman-Seaver-Morgan  Co.,  Assees.  of  J.  F. 
Rogers  and  J.  S.  McClimon.  E.P.  137,299, 
29.12.19.     Conv.,  30.12.18. 

Purifying  hydrocarbons.    G.P.  325,230.     See  III. 

Hydrogen  sulphide  and  ammonia  from  gases.    G.P. 
'325,652.    See  VII. 

G.P.  324,637.    See  IX. 

U.S.P.  1,337,542.     See  X. 


Building  materials. 
Ore-flotation  agent. 


IIb.— DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 

Gas;   Disappearance   of  in    the    electric   dis- 
charge.    Research  Staff  of  the  General  Electric 
Co  ,  Ltd.,  London  (N.  R.  Campbell  and  J.  W.  H. 
Ryde).     Phil.  Mag.,  1920,  40,  585—611. 
The  disappearance    of    gas   in  vessels    under    the 
influence  of   an    electric   discharge   is   closely   con- 
nected with  the  appearance  of  a  glow  in  the  vessel 
This  glow  appears  sharply  at  a  definite  potential 
difference     between     the     electrodes.       The     glow- 
potential  is  of  great  importance  for  interpreting 
the  rate  of  disappearance  of  the  gas.     The  experi- 
mental results  are  explained  by  supposing  that  the 
glow  causes  a  reversible  chemical  change  to  occur  in 
the  gas.     (67.  J.C.S..  Dec.)— J.  F.  S. 

Photometer.     Eder.     See  XXI. 

Patents. 

Retorts  [for  distillation  of  solid  materials'].  J.  E. 
Kennedy.  E.P.  141,028,  20.2.20.  Conv.,  31.-3.19. 
A  horizontal  rotating  retort  tapers  from  the  outlet 
towards  the  inlet  end  and  carries  trunnion  mem- 
bers at  each  end  which  rotate  against  stationary 
feed  and  discharge  conduits  of  the  same  diameter. 
The  retort  is  built  up  of  a  number  of  sections  having 
in-turned  flanges  which  are  screwed  together,  and 
internal  longitudinal  ribs  are  provided  to  transmit 
the  heat  to  the  material.     Raw  material  is  fed  into 


the  smaller  end  of  the  retort  from  a  hopper  by 
means  of  a  reciprocating  plunger,  and  the  solid 
residue  is  removed  at  the  other  end  by  a  number  of 
radial  blades  which  lift  it  on  to  a  guide  cone,  having 
its  apex  pointing  towards  the  discharge  trunnion. 
The  residue  passes  into  the  fixed  discharge  conduit 
and  thence  to  a  water  seal.  A  perforated  pipe  pro- 
jects longitudinally  into  the  inlet  end  of  the  retort 
to  withdraw  gaseous  products,  and  steam  may  be 
admitted  at  the  discharge  end  of  the  retort. 

— W.  F.  F. 

Destructive  distillation  of  wood  in  suction  gas 
plants;  Process  for  the  extraction  and  recovery  of 

by-products  formed  by  the  .     J.  C.  Roberts. 

E.P.  152,420,  14.7.19. 
To  obtain  acetic  acid,  methyl  alcohol,  and  acetone 
when  wood  is  distilled  in  suction  gas  plant,  the  gas 
is  washed  in  a  scrubber  through  which  the  same 
water  is  passed  time  after  time  until  it  contains 
sufficient  products  to  be  worth  recovering.  The 
volatile  products  are  drawn  off  under  partial 
vacuum  and  the  acid  is  neutralised  with  chalk  or 
barium  carbonate  after  each  passage  of  the  wash 
liquor  through  the  scrubber. — W.  F.  F. 

Charcoal;  Method  for  increasing  the  absorptive 
capacity  of  — — .  Farbenfabr.  vorm.  F.  Bayer 
und  Co.     G.P.  307,761,  19.6.17. 

By  heating  charcoal  prepared  by  the  process  de- 
scribed in  G.P.  290,656  (F.P.  471,295;  J.,  1915,  216' 
to  400°  C.  its  absorptive  capacity  is  increased  and 
is  retained,  e.g.,  in  absorption  of  vapours  from  air, 
when  the  charcoal  has  regained  its  original  moisture 
content— AY.  J.  W. 

i    Tungsten  incandescence  lamps  [;  Reducing  dissipa- 
tion  of  the   filament   in   ].      Deutsche  Gas- 

gliihlicht  A.-G.       E.P.  139,161,  4.2.20.       Conv., 
17.2.19. 

Dissipation  of  the  metallic  filament  is  reduced,  with 
I  consequent  diminution  of  the  blackening  effect  upon 
the  bulb,  by  applying  to  the  finished  filament  or  its 
support  a  thin  layer  of  a  borate,  particularly 
potassium  borate,  preferably  mixed  with  a  little 
amorphous  phosphorus,  the  layer  being  vaporised 
by  passing  an  electric  current  through  the  filament 
after  sealing  off  and  evacuating  the  bulb. 

— J.  S.  G.T. 

Electric  lamps;  Manufacture  of  incandescence 

F.  Harrison.     E.P.  152,379,  13.5.19. 

See  U.S.P.  1,353,654  of  1920;  J..  1920,  743  a. 


III.-TAD  AND  TAR  PRODUCTS. 

y itro-derivat ives  of  toluene;  Synthesis  of  some  — 
O.'  L.   Bradv  and  P.  N.   Williams.     Chem.  Soc. 
Trans.,  1920,  117,  1137—1140. 

3.4-Dinitrotoluene  was  prepared  from  o-toluidine 
by  nitrating  to  4-nitro-o-toluidine  by  Noelting's 
method  (Ber.,  1884,  17,  265),  acetylating,  and 
further  nitrating  with  fuming  nitric  acid  and 
sulphuric  acid  to  a  mixture  of  3.4-  and  4.5-dinitro- 
aceto-o-toluidides,  which  gave  the  corresponding 
dinitrotoluidines  on  hydrolysis.  Up  to  this  stage 
the  yields  were  good,  but  on  removing  the  amino- 
group  with  nitrous  acid  only  2  g.  of  pure  3.4- 
dinitrotoluene  .was  obtained  from  9  g.  of  the  mixed 
dinitrotoluidines.  Although  separation  of  the  two 
isomerides  is  not  necessary  for  the  preparation  of 
3.4-dinitrotoluene,  they  are  readily  isolated  by  frac- 
tional precipitation  with  water  from  the  solution  in 
50%  sulphuric  acid  resulting  from  the  hydrolysis  of 
the  acetyl  derivatives,  and  if  individually  treated 
with  Caro's  acid,  and  finally  nitrated  with  fuming 
nitric  acid  give  good  yields  of  2.4.5-  and  2.3.4- 
trinitrotoluenes  respectively. — G.  F.  M. 
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Xitr"    compound*:    Analysis    of   aromatic    by 

m  o)  titanium  titehioridi       i      i,.    English. 

.1.  in. I.  Eng.  Oho.,  1890,  12.  994-:' 

Mips. .si riio-m mot  umions    are   n.i\    resistant    to- 

wards  reduction  by   titanium  trichloride,   but   the 

presence  ol  positive  nr  negative  substituents.  irith 

tception  <u  chlorine,  in  the  nncleua  facilitates 

the  redaction  ol  tl>.-  nitre  groups.    The  position  ..i 

the  8uti-.uiu.rr.>  with  regard  t>>  the  nitro  group  has 

no  appreciable  effect ;  m-  and  p  nuroaniline  are  H  - 

duoed  with  equal  ease,  as  are  o-  and  p-nitrophenols, 

o-  and   Bt-nitro-p-toluidines,   and   6-nitro-   and   8. 

nitro-salicylic    acid,    whilst   o-   and    p-nitroohloro- 

nes  are  about  equally  refractory.    (( '/.,  Callan, 

Sendenon,  and  SiralFord,  J.,  1  IS  ■— W.  P.  S. 

Xitrohyilrocarbons;   Action   of  aluminium    chloride 

on  .'<itutions  of  in  aromatic  hydrocarbon*. 

A.   Klicgl  and  H.  Hubcr.  licr.,    1920,  53,   1646— 
1655. 

Tiik  action  of  anhydrous  nluminium  chloride  on  a 
boiling  mixture  of  toluene  and  nitrobenaene 
to  the  formation  of  mash  resinous  matter  and  small 
amounts  of  p aminrrnhcnjl  jr  tnrjl.  m.p.  99°  C.  b.p. 
190°  C.  at  18  nun.,  nnd  phenyl-p-toluidine,  m.p. 
88°— 89°  C.    (Cf.  J.C.S.,  Dec.)— H.  W. 


Patents. 


South 
and    H. 


'   it   the   like:   Purification   of  

Metropolitan    Gas    Co.,    E.    V.    Evans, 
Hollings.     E.P.  152,470,  16.8.19. 

Thtophrns  are  removed  from  benzol  by  treating  the 
1.,-Tizol  with  80—86  ;  sulphuric  acid  at  30°— 90°  C, 
or  by  passing  benzol  vapour  through  73 — 82%  sul- 
phuric acid. — L.  A.  C. 

Hydrocarbons;    ConfinuoiiJ   purification    and    neu- 
tralisation of  ln/itui  .      H.   Heinemann  and 

A     Hellmann.     G.P.  325,230,  27.9.17. 

Tub  hydrocarbon,  e.g.,  benzol,  is  passed  con- 
tinuously through  vessels  containing  successively 
sulphuric  acid  and  sodium  hydroxide  solution,  and 
the  purified  hydrocarbon  is  withdrawn  through 
jackets  surrounding  the  vessels  in  order  to  allow  of 
regulation  of  the  heat  of  reaction. — L.  A.  C. 

lei./  sludge  produced  in  the  purification  of  benzol: 

■ess  and  apixiratus  for  dealing  urith  the  , 

for    recovering    benzol   and    its    homologues 
therefrom.    G.  Stephenson.     E.P.  152,054,  2.5.19. 

Tut-:  acid  sludge  is  heated  in  a  wide,  shallow  pan  by 
steam  introduced  through  a  perforated  lead  pipe  at 
the  bottom  of  the  pan.  The  benzene  vapour 
a-,  it  passes  into  an  outlet  pipe  at  the  top  of  the 
i>  ■  rubbed  by  a  spray  of  ammonia  gas 
or  of  a  solution  of  ammonium  carbonate,  whereby 
benzenesulphonic  acid  is  converted  into  benzene 
and  ammonium  sulphate.  The  vapour  then  passes 
through  a  scrubber  containing  dilute,  sulphuric  acid 
to  remove  any  excess  of  ammonia,  and  thence  to  a 
condenser. — L.  A.  C. 

Thionaphthene  •   Process  of   separating   from 

ri'til-tar  [naphthalene'].    Ges.  fur  Teerverwertung 
m.b.H.     G.P.  325,712,  8.7.19. 

Tut  sulphonic  acid  produced  as  by-product  in  the 
technical  purification  of  naphthalene,  i.e.,  by  treat- 
ment of  the  crude  naphthalene  with  sufficient  sul- 
phuric acid  to  sulphonate  only  a  fraction  of  the 
material,  is  hydrolysed  by  steam  distillation  at 
145°  C.  The  product  contains  about  \2''0  of  thio- 
naphthene,  and  by  further  partial  sulphonation  and 
subsequent  hydrolysis  an  oily  product,  containing 
about  36  of  thionaphthene.  is  obtained,  which  on 
treatment  with  the  calculated  amount  of  mercury 
acetate  in  boiling  methyl  alcohol  yields  a  crystalline 
double  compound  of  thionaphthene  and  mercury 
acetate.     The  crystalline  product  is  separated  from 


the  solution,  washed,  and  decomposed  to  yield  pure 
thionaphthene.     {Of.  J.,  1880,  7  in  a.) — L.  A.  ('. 

Soap.     B.P.  181,881.    See  XII. 

lints.    G.P.  384,739     >■  ■    Mil. 

from  wood  tar.    G.P.  394,876.     Set  XIII. 

IV.-C0L0URING  MATTERS  AND  DYES. 

:  m  w  - —  and  allied  com- 

pounds.      K.    II.   Saunders.       Ch.m.   Sue.   Trans., 

1980,  ii7,  1964-    \-2'-:. 

\  complete  series  of  compounds  has  been  prepared 
in   which  the  anthraquinone  nucleus  is  introduced 

either  into  the  L-poe n  of  the  pyrazolone  ru 

a>  the  first  component   of  an  aao-pyraaolon m 

pound,  or  in  both  positions  together.  1-/J-Anthra- 
quinonyl-3-methyl-o-pyraaolone  was  obtained  by 
condensing  ethyl  ae.-toacctate  with  0-anthraquin- 
onylhydrasine,  dehydrating  the  resulting  hydnuone 
by  boiling  with  acetic  anhydride,  and  finally  re- 
•  the  a.etyl  group  by  hydrolysis  with  hydro- 
chloric acid.  It  is  a  highly  insoluble  orange 
powder  which  couples  with  aiazonium  salts  to  give 
stable  arylanopyrasolones,  the  benzene-aBO-oom- 
pound  being  yellow,  and  the  o-  and  /2-naphthalcne- 
ano-compounds  vermilion  and  red  respectively. 
4 -/J-  Anthraquinone-azo-anthraquinonylmethylpyr- 
aaolone  forms  yellow  needles  from  nitrobenzene;  it 
is  practically  insoluble  in  all  other  solvents.  All  the 
anthraquinone-azo-pyrazolones,  whether  unsubsti- 
tuted  in  the  1-position  or  substituted  by  phenyl, 
naphthyl,  or  anthraquinonyl  residues  as  in  the 
shove-mentioned  compound,  are  similarly  sparingly- 
soluble.  They  dissolve,  however,  in  warm  alkali 
hydroxide  to  deep  purple  solutions.  The  1-phenyl- 
and  l-/i-naphthyl-cninpounds  can  exist  in  a  yellow 
unstable,  and  a  rid  stable  modification,  both  of 
which  give  the  same  absorption  spectrum.  On  the 
Other  hand  the  1-anthraquinonyl-  and  the  1-unsub- 
stituted  compounds  exist  onlv  in  the  vellow  forms. 

— G.  F.  M. 

Catechin;   Constitution   of  .     //.     M.   Nieren- 

stein.     Chem.  Soc.  Trans.,  1920,  117,  1151—1156. 
(Cf.  J.,  1920,  685  a.) 

3. 4. 2'. 4'. 6' -    Pf.NTAMF.TIIOXY   -  oo  -  DIPnENYLPBOPANE, 

which  was  previously  found  to  be  identical  with  the 
methylated  reduction  product  of  Kostanecki  and 
Lampe  (loc.  at.),  has  been  synthesiscd  from 
3.  I.-'  r.C'-pentamethoxydiphenylacetyl  chloride  by 
converting  this,  by  treatment  with  diazomethane, 
into  the  corresponding  pentamethoxydiphenyl- 
niethvl  chloromethyl  ketone,  and  reducing  this 
latter  substance  with  sodium  and  alcohol.— G.  F.  M. 

Pyrrole   Blacks.     VIII.     A.   Angcli   and  C.   Lutri. 
Atti  It.  Accad.  Lincei,  1920,  29,  i.,  420—423. 

The  black  substance  formed  from  pyrrole  and 
quinone  is  obtained  also  when  these  compounds 
react  in  acetic  acid  solution  and  hence  probably 
represents  an  individual  compound  and  not  a  mix- 
ture (cf.  J.,  1920,  329a).  Pyrrole  and  p-nitroso- 
phenol  react  in  cold  acetic  acid  solution  giving  an 
amorphous,  deep  violet-black  powder  of  the  formula 
(',.11,  ON  or  (',,11,, O.N,  I./.  Angcli  an. I  (  usmano, 
J.,  1917,  923).  Intensely  coloured  products  are 
formed  also  by  the  action  of  pyrrole  on  p-quinone- 
imine  and  p-quinonediimine. — T.  H.  P. 

Carbocyanines.     Mills  and  Pope.     See  XXI. 

Patents. 

.!:„  dyeitufft;  Manufacture  of .    P.  A.  Newton. 

From  Farlienfabr.  vorm.  F.  Bayer  und  Co.     E.P. 
,11.8.14. 
Yellow  azo  dyestuffs,  which  can  be  rendered  very 
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I 
fast  to  washing  by  after-treatment  on  the  fibre  with 
formaldehyde,  are  obtained  by  coupling  with  amino- 
arylpyrazolones  the  tetrazo  compounds  prepared 
from  the  aminobenzoylamino  compounds  described 
in  F.P.  426,201  and  E.P.  18,205  of  1911  (J.,  1911, 
948;  1912,  678),  and  the  monodiazo  compounds  of 
the  sulphonic  acids  of  aminobenzoylaminothiozole 
compounds  (G.P.  163,040;  J.,  1906,  216).  The  dyes 
can  be  developed  on  fibre  and  yield  pure  whites 
when  discharged  with  hydrosulphite. 

Disazo  dyestuffs  able  to  be  chromated.  E.  Reber,  i 
Assr.  to  Soc.  of  Chem.  Ind.  in  Basle.  U.S.P.  j 
1,338,397,  27.4.20.     Appl.,  24.8.18. 

Disazo  dyestuffs  are  prepared  from  aromatic  diazo- 
azo  compounds  and  hydroxycarboxyarylpyrazolones.    | 
They   are  orange  to   brown   powders  dissolving  in 
water  to  form  orange  to  brownish-red  solutions  and    ] 
in  concentrated  sulphuric  acid  to  red  to  blue  solu- 
tions.    They  dye  wool  in  an  acid  bath  clear  red  to 
orange      and     brownish-red     tints,     which     when    I 
chromed  become  fast  to  fulling  and  to  potting. 

Disazo  dyestuffs  dyeing  mordanted  fibres.  C. 
Jagerspacher  and  M.  Isler,  Assrs.  to  Soc.  of 
Chem.  Ind.  in  Basle.  U.S.P.  1,338,506,  27.4.20. 
Appl.,  17.8.18. 

See  E.P.  141,401  of  1918;  J.,  1920,  443  a. 

V— FIBBES;  TEXTILES;  CELLULOSE; 
PAPER. 

Hardwoods;  Proximate  analysis  of  .     Analysis 

of  Quercus  agrifolia.  W.  H.  Dore.  J.  Ind.  Eng. 
Chem.,  1920,  12,  984—987. 
Slight  modifications  of  methods  used  previously  for 
coniferous  woods  (J.,  1920,  400  A,  513  a)  were 
applied  to  the  analysis  of  hardwoods.  The  purifica- 
tion treatment  employed  for  coniferous  woods  (suc- 
cessive extraction  with  benzene  and  alcohol)  was 
supplemented  by  digestion  with  cold  water  and  with 
cold  5%  sodium  hydroxide  solution;  these  treat- 
ments removed  all  adventitious  matter  without  in- 
juring the  cellulose  or  lignin.  The  latter  was  de- 
termined by  Konig  and  Becker's  hydrogen  chloride 
method  (J.,  1919,  530  a).  Oak  (Q.  agrifolia)  wood 
yielded  the  following  results: — Loss  on  drying, 
4'20;  benzene  extract,  0'50;  alcohol  extract,  4"33; 
soluble  in  cold  water,  3'66;  soluble  in  cold  5%  NaOH 
solution,  18"71;  cellulose,  45'48;  lignin,  20"25;  pento- 
sans not  otherwise  accounted  for,  1'89;  mannan  (re- 
sidual), none;  galactan  (residual),  1'49;  total, 
100-51%.— W.  P.  S. 

Lignin  and  reactions  of  lignin.  P.  Klason.  Ber., 
1920,  53,  1862—1863.  (Cf.  J.,  1919,  570 a;  1920, 
482  a.) 
Yellow  cyclic  naphthylamiue  salts,  similar  to  those 
obtained  from  pine,  have  been  prepared  from  fir, 
beech,  birch,  oak,  linden,  alder,  and  aspen.  The 
corresponding  salts  obtained  from  herbaceous 
plants  have  a  different  composition. — H.  W. 

Pinelignin;  Constitution  of .    P.  Klason.  Ber., 

1920,  53,  1864—1873.     (Cf.  supra.) 

The  lignin  which  contains  an  acrolein  group  and, 
in  the  form  of  its  sulphonic  acid,  yields  cyclic  aryl- 
ammonium  salts  and  a  calcium  salt  precipitable  by 
calcium  chloride,  is  termed  acrolein-lignin  or 
a-lignin,  whilst  the  second  variety,  which  does  not 
exhibit  this  behaviour  but  which  contains  a  free 
carboxy  group,  is  named  carboxylignin,  or  /3-lignin. 
The  two  varieties  can  be  quantitatively  separated 
by  yS-naphthylamine  hydrochloride;  a  complete 
proximate  analysis  of  pine  wood  can  therefore  now 
be  effected  giving  carbohydrates  (68%),  lignin  (30%), 
and  other  substances  (2%),  63%  of  the  lignin  being 
present  as  the  o  variety  and  37%   as  the  y8  form. 


The  formulae,  C22H!?07  and  C19H,B0B,  are  advanced 
for  a-lignin  and  /3-lignin  respectively,  and  reasons 
are  given  for  considering  the  former  to  be  a  deriva- 
tive of  flavone.     (Cf.  J.C.S.,  Dec.)— H.  W. 

Straw  lignin.  F.  Paschke.  Wochenbl.  Papierfabr., 
1920,  51,  1139—1141.  2322—2323.  Chem.  Zentr.-, 
1920,  91,  IV.,  53,  485. 

Treatment  of  straw  with  sodium  carbonate  pro- 
duces good  yields  of  straw  pulp  if  attention  is  paid 
to  control  of  temperature  and  concentration.  About 
50%  is  obtainable  from  rye  straw.  From  the  alka- 
line extract  a  granular,  reddish-brown  powder, 
which  decomposes  at  195°  C,  and  has  the  formula 
C2,H310,,  was  isolated.  It  has  a  higher  content 
of  oxygen  than  wood-lignin.  It  forms  a  colloidal 
solution  with  water  and  is  precipitated  by  solutions 
of  barium  chloride,  calcium  chloride,  and  other 
metallic  salts.  Waste  liquors  from  the  treatment  of 
straw  with  sodium  carbonate  contain  no  combined 
ammonia,  as  is  the  case  when  sodium  hydroxide  is 
used,  which  indicates  that  the  protein  of  the  straw 
is  not  decomposed. — W.  J.  W. 

Patents. 

Vegetable   fibres;  Process  for  obtaining  for 

textile  purposes.     Deutsche  Faserstoff-Ges.  Fulda 
m.b.H.  G.P.  324,333,  11.1.19. 

Fibrous  parts  of  plants  are  heated  with  an  alkaline 
solution  of  sodium  silicate  to  which  an  electrolyte  is 
added.  The  gelatinous  silicic  acid  formed  effects 
separation  of  the  fibres  from  incrustants. — W.  J.  W. 

Nettle  fibres;  Treatment  of  for  textile  pur- 
poses. Nessel-Anbau-Ges. m.b.H.  G.P.  324,519, 
10.9.18. 

Nettle  fibres  may  be  made  crisp  and  stronger  by 
treatment  with  strong  alkali  liquors  or  other  alka- 
line solutions. — W.  J.  W. 

Fibres;  Production  of  from  plants.     Nessel- 

Anbau-Ges.m.b.H.     G.P.  324,520,  15.9.18. 

Plants  such  as  nettle,  sedge,  broom,  ramie,  rhea, 
etc.,  are  treated  with  a  neutral  alkali  aluminate, 
which  has  no  deleterious  action  on  the  fibres. 

— W.  J.  W. 

Plants;  Process  for  separating  fibres  from  - — — . 
Nessel-Anbau-Ges. m.b.H.,  and  A.  Hoermann. 
G.P.  (a)  325,887,  10.4.18  and  (b)  325,888,  15.9.18. 

(a)  Albuminous  and  starchy  constituents  are  re- 
moved from  the  fibres  by  the  action  of  diastatic 
enzymes  before  the  material  is  boiled.  (b)  The 
appearance  and  pliability  of  the  fibre  are  improved 
by  the  addition  of  glycerin  or  a  lactic  acid  ester  to 
the  water  or  alkaline  solution  in  which  the  material 
is  boiled. — L.  A.  C. 

Artificial  silk   solutions;  Process  for  precipitation 

and   purification   of  .     A.    Thilmany.     G.P. 

324,334,  14.9.19. 

Acidified  water  or  a  weak  salt  solution  is  sprayed 
into  a  bath  of  the  usual  precipitating  solutions 
through  nozzles,  which  are  fixed  between  two  elec- 
trodes. The  precipitated,  or  superficially  coagu- 
lated fibres  are  thus  hardened  and  purified. 

— W.  J.  w. 

Viscose ;  Bath  for  spinning  threads  from .  J.  C. 

Hartogs.     G.P.  324,433,  1.3.14. 

The  bath  consists  of  a  dilute  solution  of  sulphuric 
acid  containing  not  less  than  7%  H2S04,  to  which 
two  or  more  soluble  sulphates  are  added  in  such 
quantities  that  not  less  than  5  equivs.  of  SO.,  ions 
are  present  for  every  3  equivs.  of  H  ions.  A  suitable 
solution  for  viscose  which  has  been  kept  for  7—8 
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da\s  ..insists  of  Na.SO.,   16  p.u  M    -".   •'  II 

Darts:  II, SO.,  9  parts;  and  water,   l">  parts. 

— \Y.   J.  \Y. 


-  from    wood   b'J 

Kiltrls.ii.      i.    P 


llrmtrellulosf  :  Manufacture  of  - 

the  soda   process.    T.   and    E. 

334,063,  4.8.19.  Quit.,  90.1.19. 

\\ is  radm  ad  to  small  fragments  and  boiled  a  itli 

clarified  "black  liquor,"  after  which  it  is  boiled 
under  pressure  with  ■  mixture  ol  Freeh  liquor  and 
••  Mack  liquor."     It   is  then  washed,  ground,  and 

subject!*!  U)  further  treatment. — W.  .)     V.  . 

CtUulote;  I' nicest  of  obtaining  in  two  stages. 

.     s.  rueha.     9.P.  894,894,  9.5.18. 
\  1..K.TA111K  matter,  especially  straw,  is  boiled  with 

alkaline  Ives,  at  the  ordinary  or  increased  pressure, 
until  a  solution  rich  in  lignie  acid  is  obtained,  and 
the  boiling  process  is  then  completed  with  fresh  lye. 
:  I  precipitated  from  tho  first  solution 
can  !"•  used  as  a  resin  substitute  etc.— ('.  a    U 

i'lliilose  esters;  Preparation  of  lacquers,  and  salu- 
t a, ns  or  *  — .  Chem.  Fair,  von  Hi 

\  -<;     (;.i>.  324, 7S6.  29. 8.17. 

Bam  I  ol    a.  \  l-hvdroxy-fatty  acids  are  used   in  the 

preparation  of  lacquers  etc.    The  ethyl  ester  of 

kylhydroxyaoetic  arid  yields  flexible  films  with 

cellulose     acetate,     and    nitrocellulose     terms     very 

elastic  sheets  on  treatment  with  the  amy!  ester  of 
aoetylglycollic  acid. — C.  A.  M. 

1  illulose    waste   lyes;   Decoloriration    of  .     A. 

Winder.     G.P.  324,787,   1.4.19. 

I  1  1  use  waste  lyes  are  treats!  with  metals  or 
their  compounds  (stannous  chloride,  metallic 
chromium  and  hydrochloric  acid,  chromic  acid  with 
aluminium  bisulphate)  capable  of  forming  in- 
soluble colour-lakes  with  the  colouring  matter. 

— C.  A.  M. 

Paper;  Manufacture  of  dense  strong  .    C.  G. 

Schwalbe.       G.P.    323,745,    21.2.18.       Addn.    to 
303,498. 

Paper  stock,  or  cellulose  waste,  is  treated  with  acid, 
after  which  it  is  subjected  to  mechanical  treatment 
in  edge  runner  mills  or  disintegrators,  and  the 
gummv  material  so  obtained  is  added  to  paper  pulp. 

— W.  J.  W. 

Fa\u  1  :    Manufacture    of    waterproof    .      H. 

Waudrowsky.     G.P.  323,816,  13.6.19. 
(  ixi.i  11  >s  r.  esters,  insoluble  in  water,  are  added  to 
paper  pulp,  and  the  paper,  after  drying,  is  treated 
with  .1  soluble  solvent  for  gelatinising  the  cellulose 

Bra.      In  the  ease  of  paper  textiles  the  solvent  is 
not  added  till  after  the  weaving  process.— W.  J.  W. 


Siting  paper;  Material  far obtained  from  the 

icaste  lii/uors  in  (In-  Mttscherlich  cellulose  process. 
A.  MichL    G.P.  323,865,  16.1.19. 

Waste  liquors  from  the  Mitscherlieh  process  are 
exposed  to  air  for  a  short  time,  and  then  centri- 
fuged,  a  concentrated  emulsion  of  the  resinous  con- 
stituent-, of  any  required  density  being  thus 
obtained.  Tho  sizing  material  is  fixed  bv  means  of 
alum.— W.  J.  \V. 

Drying    japer   or   other    material    in   sheet   form; 

Hi  thod  nf  and  apparatus  for  .     O.   Minton. 

B.P.  152,928,  26.3.20. 

Acetates.     U.S. P.  1,338,040.     See  VII. 


VI.- BLEACHING;    DYEING;   PRINTING; 
FINISHING. 

Patents. 

Washing  or  scouring  wool;  Process  and  apparatus 
for  — .  1!  if.  Poole  and  II.  K.  Davis.  E.P. 
169,518,  10.10  19 

\\ is   scoured   with   a   solution   containing,   e.g., 

•j  5  oa.  "i  potassium  carbonate,  2  5os.  ol  sodium 
sulphate,  ill  oa.  ol  potassium  chloride,  and  0*96  oa, 
of  sodium  chloride   per  gall.,   and    is   subsequently 

washed  with  Water.      Tho  solution,  alter  it  has  been 

used  for  scouring,  is  concentrated,  and  the  residue 

is  dried  and  calcined.     The  product   is  dissolved  in 

water,  and  the  solution,  after  filtration  and  addi- 
tion of  fresh  potassium  carbonate,  is  employed  for 
scouring  more  wool.  Any  fat  rising  to  the  surface 
during  scouring  or  evaporation  of  tho  solution  is 
red. — L.  A.  0. 

Fiillini)  process.  C.  II.  Boehringer  Bohn  Chem. 
Pabr.     G.P.  894,675,  10.5.19. 

Salts  of  bile  acids  («.o.,cholic  and  taurocholic  in  id  < 
are  used  for  fulling,  whereby  the  amount  of  soap 
required  is  reduced,  and  the  fibres  are  protected 
from  the  action  of  alkalis.  Suitable  solutions  con- 
tain sodium  carbonate,  3%,  and  sodium  cholate, 
ill  ,  or  ammonium  carbonate,  2  ,  and  potassium 
taurocholate,  02%.— \V.  J.  W. 

Silk;  Method  of  binding  .     Deutsche  Gasgliih- 

licht  A.-G.   (Auerges.).     G.P.  324,562.  30.10.17. 
Addn.  to  320,783  (see  E.P.  116,102;  J.,  1920,  17a). 

Treatment  of  the  fibres  with  alkaline  gases  is 
followed  immediately  by  treatment  with  phosphates 
or  silicates,  after  removing  excess  of  alkali  by 
suction  or  ventilation. — AV.  J.  \Y. 

Broom    corn;     Treating    [dyeing']    .       H.     J. 

Brodorson  and  S.  W.   Parr.        U.S. P.   1,337,306, 
20.4.20.     Appl.,  19.7.16. 

Broom  corn  is  treated  with  a  hot  aqueous  solution 
containing  a  substance,  such  as  sodium  sulphite  or 
bisulphite,  which  facilitates  the  solution  of  the 
objectionable  red  colouring  matter.  A  reagent, 
such  as  aluminium  or  chromium  sulphate  or  a 
copper,  nickel,  tin,  or  uranium  salt,  is  then  added 
to  form  an  insoluble  precipitate  with  the  dissolved 
colouring  matter,  and  a  protective  colloid,  e.g., 
glue  or  casein,  is  also  added  to  prevent  too  rapid 
hydrolysis  of  the  precipitating  salt.  After  remov- 
ing the  fibre  from  the  solution  and  precipitate,  it 
is  dried  and  then  dyed. 

Textile  fabrics ;  Sizing  of .    A.  Poulson.    E.P. 

152,096,  4.7.19. 

China  clay  (3 — 4  pts.  by  measure)  is  added  to  a 
solution  of  3  pts.  of  neutral  sodium  silicate  in  3 — 4 
pts.  of  water,  the  mixture  is  agitated,  and,  after 
settling,  is  sifted  to  remove  lumps.  The  composi- 
tion may  be  used  direct,  or  may  be  dried  and 
ground,  and  subsequently  made  into  a  paste  with 
water  as  required. — L.  A.  C. 


VII.-ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Sulphuric  and  nitric  acids;  Distillation  of  mixtures 

of   .     J.    Baumann.     Chera.-Zeit.,    1920,    44, 

805. 

A  mixture  of  nitric  acid  and  sulphuric  acid  (sp.  gr. 
1'84)  cannot  be  completely  separated  into  its  com- 
ponents by  distillation.  Recovery  of  the  nitric  acid 
without  loss  of  sulphuric  acid  can  only  be  effected 
by  dilution  and  re-distillation  of  the  mixed  acid 
residue  from  tho  first  distillation,   which  is  not  a 

d  2 
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practicable  operation.  In  two  experimental  dis- 
tillations of  diluted  mixed  acid  prepared  from  sul- 
phuric acid  of  sp.  gr.  1'84  and  nitric  acid  of  sp.  gr. 
140  (64-5%  HN03)  and  130  (48%  HN03),  respect- 
ively, in  the  first  case  94'8%  of  the  nitric  acid  was 
recovered  as  acid  of  92%  strength  and  5%  was  re- 
tained by  the  waste  sulphuric  acid,  whilst  in  the 
second  88'6%  of  the  nitric  acid  was  recovered  as 
concentrated  acid,  and  11'3%  was  left  in  the  resi- 
due. Decrease  in  concentration  of  the  nitric  acid 
therefore  necessitates  the  use  of  a  dispropor- 
tionately larger  amount  of  sulphuric  acid  as  water- 
absorbing  medium,  and  also  results  in  an  appre- 
ciably larger  percentage  of  nitric  acid  retained  by 
the  sulphuric  acid.  Dilute  nitric  acid,  such  as 
that  derived  from  the  ammonia  oxidation  process, 
e.g.,  of  34°— 40°  B.  (sp.  gr.  V30— P38)  should  be 
concentrated  to  at  least  42°  B.  (sp.  gr.  1'44)  in  a 
dephlegmating  column,  and  the  waste  sulphuric 
acid  should  be  denitrated.  Some  loss  of  nitric  acid 
may  arise  from  the  action  of  reducing  substances, 
such  as  arsenic,  selenium,  and  organic  matter,  in 
the  sulphuric  acid. — W.  J.  W. 

Distillation  of  a  ternary  mixture  [e.g.,  sulphuric 
acid,  nitric  acid,  and  water],  one  constituent  of 
u-hich  is  not  volatile.  P.  Pascal.  Bull.  Soc. 
Chim.,  1920,  27,  814—820. 

A  mathematical  discussion  of  work  alreadv  pub- 
lished (J.,  1917,  1232).  The  results  are  applied  to 
the  concentration,  by  distillation  with  sulphuric 
acid,  of  nitric  acids  of  different  strength. — W.  G. 

Atmospheric  nitrogen;  Fixation  of  ■ as  cyanide. 

T.  Thorssell.     Z.  angew.  Chem.,  1920,  33,  239— 

240,  245—247,  251—254. 
In  the  fixation  of  nitrogen  as  cyanide  by  its  inter- 
action with  a  mixture  of  carbon  and  carbonate  of 
barium  or  sodium,  intimate  admixture  of  the 
materials  is  essential,  and  the  addition  of  man- 
ganese, nickel,  or  iron  has  been  recommended ;  the 
use  of  the  last-named  metal,  in  the  ease  of  sodium 
carbonate,  admits  of  a  working  temperature  of  930° 
instead  of  1000°— 1100°  C,  and  thus  reduces  loss 
of  cyanide.  The  effect  of  impurities  in  the  carbon, 
such  as  silica,  alumina,  magnesia,  or  lime,  is  de- 
leterious and  cumulative.  Increase  of  temperature 
and  of  pressure  correspondingly  accelerate  the 
reaction.  A  preponderance  of  cyanide  over  car- 
bonate has  a  retarding  action,  but  this  is  not 
realised  in  a  continuous  process,  as  the  partial 
pressure  of  the  nitrogen  is  greatest  at  that  part 
where  most  cyanide  is  present.  The  most  im- 
portant condition  governing  the  process  is  the  re- 
lative proportion  of  nitrogen  and  carbon  monoxide, 
and  in  order  to  avoid  accumulation  of  the  latter  it 
must  be  removed  by  a  stream  of  nitrogen.     A  cheap 


monoxide  formed  in  the  cyanide  process  or  by  water- 
gas,  but  as  the  limits  within  which  reduction  takes 
place,  without  separation  of  free  carbon  or  forma- 
tion of  carbon  dioxide  which  would  contaminate  the 
nitrogen,  are  restricted,  a  proportion  of  carbon 
dioxide  must  be  added  (to  prevent  separation  of 
free  carbon  which  would  subsequently  be  oxidised 
to  carbon  dioxide)  when  water-gas  is  employed  as- 
reducing  agent.  The  reactions  which  take  place  in 
the  furnace  and  the  energy  consumption  are  com- 
pared in  the  two  cases  where  barium  carbonate  and 
sodium  carbonate  respectively  are  used.  As  re- 
gards advantages  offered  by  these  two  carbonates, 
the  former  is  less  liable  to  cause  overheating,  and 
gives  a  very  stable  basic  cyanide,  BaO,Ba(CN)2. 
On  the  other  hand,  the  sodium  cyanide  formed  by 
use  of  sodium  carbonate  is  more  serviceable  as  the- 
starting-point  for  the  manufacture  of  many 
other  compounds,  such  as  ferrocyanides,  formic 
acid,  oxalic  acid,  etc.  In  comparison  with  other 
nitrogen-fixation  processes,  the  cyanide  process  has 
the  advantages  of  cheapness  and  reliability.  It  has 
the  drawback  of  requiring  a  slightly  higher  tem- 
perature ;  in  this  connexion  some  experimental  in- 
vestigations appear  to  indicate  that  the  tempera- 
ture required  is  proportional  to  the  melting  point, 
not  of  the  metallic  salts  as  has  been  stated  by  some, 
but  of  the  metals,  and  that  it  is  inversely 
proportional  to  their  atomic  weights.  It  may  there- 
fore be  conjectured  that  with  salts  of  rubidium  and 
csesium,  a  working  temperature  of  600°  C.  might 
be  practicable. — W.  J.  W. 

Ammonium     carbonate;     Determination     of     the 

partial  and  total  pressures  of  solutions  of  

in  water,  with  special  reference  to  ammonia 
scrubbing  and  concentration  of  ammoniacaT 
liquor.  E.  Terres  and  H.  Weiser.  J.  Gas- 
beleucht.,  1920,  63,  705—712. 

Gas  liquor  from  horizontal  retorts  contained  20'45% 
NH„  of  which  67'82%  was  present  as  ammonium 
carbonate,  whilst  liquor  from  vertical  retorts  con- 
tained 16-39%  NH„  of  which  78'83%  was  present  as 
carbonate.  Liquors  containing  85 — 88%  of  their 
ammonia  as  ammonium  carbonate  are  also  met 
with.  The  partial  pressures  of  water  vapour, 
ammonia,  and  carbon  dioxide  in  aqueous  solutions 
containing  ammonia  and  carbon  dioxide  in  pro- 
portion corresponding  to  (NH4),C0,  were  deter- 
mined by  a  transpiration  method  at  20°  C,  40°  C, 
608°  C,  and  80°  C,  and  the  values  for  the  respec- 
tive total  pressures  deduced  from  such  partial  pres- 
sures were  confirmed  at  these  temperatures  by  a 
manometric  method,  which  was  likewise  applied  to 
determine  the  total  pressure  in  the  solutions  at 
90°  C.  and  95°  C. 

The  following  results  were  obtained:- — 


Concentra- 
tion of 
solution. 
% 
(NH,)jCOs 

Partial  pressure  (mm.  Hg) 

H20 

NH, 

CO, 

20° 

40° 

60-8° 

80° 

20° 

40° 

60-8° 

F80°  ! 

20° 

40° 

60-8° 

80° 

2-82 
5-65 
8-46 
11-28 
14-10 
16-92 
19-74 
22-56 

16-8 
16-3 
15-6 
15-4 
14-8 
14-2 
13-8 
13-3 

55-6 
550 
54-2 
531 
52-0 
510 
50-2 
49-3 

155-0 
153-2 
153-5 
152-2 
151-0 
1500 
1490 
148-0 

3500 
348-0 
3450 

1-8 

3-6 

51 

7-1 

8-8 

10-6 

12-3 

14-2 

4-8 
9-7 
14-5 
19-4 
24-4 
29-5 
34-6 
39-5 

15-3 

27-0 
38-9 
51-0 
62-8 
72-5 
84-0 
1020 

38-8 

75-0 

112-3 

2-7 
3-7 
4.4 

4-9 
5-2 
5-4 
5-2 

5-5 

9-6 
17-6 
22-0 
24-0 
25-3 
26-6 
27-4 
28-0 

53-5 
82-2 
100-5 
118-1 
129-5 
137-2 
1520 
163-1 

106-0 
156-6 
200-5 

method  of  separating  atmospheric  nitrogen  is  by 
the  use  of  spongy  iron  as  an  oxygen-absorbent.  To 
avoid  choking  caused  by  pulverisation  and  to  pro- 
mote activity  the  iron  is  impregnated  with  sodium 
hydroxide  and  briquetted.  The  ferric  oxide  formed 
may  be  subsequently  reduced  either  by  the  carbon 


At  higher  temperatures  and  also  at  80°  C.  with  the 
14'1%  solution  it  was  not  possible  to  determine  the 
partial  pressures,  but  the  total  pressures  were 
854  mm.-for  the  14'10%  solution  at  80°  C,  695  mm. 
and  801  mm.  for  the  2'82%  solution  at  90°  and  at 
95°  C.,  842  mm.  and  978  mm.  for  the  5"65%  solu- 
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u,,i,  at  MP  '    .  »'"!  1076  nun.  for  the  - 

Milutnm.it  BO  (  I'Ik-  application  of  the  results  to 
Ike  operationi  of  gas  scrubbing  and  the  ooncentoa- 
tion  ut  ammoniacal  liquor  is  briefly  disi  n 

.1   -  «;.  T. 

Ammonium  salts:  Microehtmicol  test  for .    C. 

van   Zijp.     Phann.   Weekblad,   1930,  57,    i 

1348. 
FoBJfALSKBTSi  combines  directly  with  ammonium 

>ults.     ni'ldinc    Kails    of     hcxaiin  t  hyl.  metet  rainine, 

which  can  be  detected  bj  means  of  iodine-potassium 
iodide  solution.  Tins  .solution  affords  an  excellent 
microohemii  .il  reagent  lor  ammonium  milts  after 
addition  ...  formalin.    (.('/.  J.C.S.,  De<  >— S.  I.  L. 

Iodic  acid;  Action  oj  nery  concentrated  solutions 
of  on  ammonia  gat.       G.    D  tnd  .) . 

Barlot.      Hull.    Soc.    Chun.,    1920,    27,    824—825. 
I       1990,  595a.) 

If  a  drop  of  50%  iodic  acid  is  exposed  to  an  b 
pbere  containing  a  trace  of  ammonia  gas,  it  bc- 
ooated  with  a   thin    white  film,   ami   if  tins 
is  then  "oil  imxisl  with  the  acid,  rhombic  crystals 

of  ammoninm  tri-iodato  can  lie  observed  under  the 

mierosoope.  If  a  drop  of  60  iodic  acid  and  a 
drop  of  strong  ammonia  are  placed  a  few  mm. 
apart  on  a  microscope  slide,  the  successive  forma- 
tion of  the  neutral  lodate.  the  di-iodate,  and  the 
tri-iodate  may  be  observed. — W.  G. 

('iianic  arid;  Micruchemieal  detection  of .     R. 

Fosse.    Comptes  rend.,  1920,  171,  722—723. 

CYANIC  ai  id   precipitated  as  silver  cyanate  may  be 

bed  by  three  tests.  (1)  The  silver  cyanate  when 

crystallised  from  hot  water  is  obtained  in  a  definite 

and  characteristic  microscopic  form.  (2)  When  silver 

cyanate,  potassium  chloride,  and  cobalt  acetate  are 

ground   together,  blue  potassium  cobalticyanate  is 

pro  lured;    the   colour   is  destroyed    by    water   and 

restored    by    alcohol.      The   cobalticyanate    may    lie 

distinguished  from  the  Bulphocobalticyanate  in  that 

the  latter  gives  a  colour  with  amy!  all  ohol  or  ferric 

chloride,  «  lnle  |  he  former  does  not,  and  the  cobalti- 

oyana  l<  -'roved  nor  decolorised  by  dilute 

(8)   If  silver  cyanate   is   ground   with    h.vdr- 

oxvlamine      hydrochloride,      and      the      product 

ned  with  a    hop  of  ferric  chloride  solution,  a 

-blue  colour  is  obtained. — W.  '•'. 

Sulphur    dioxide;    Oxidising    properties    of   . 

/.      Iron    chlorides.       \V.    Wardl.iw    and    F.    H. 
Clew-.    Chem.  Soc.  Trans.,  1920,  117,  1093—1103. 

Tub  oxidation  of  ferrous  chloride  by  sulphur  di- 
oxide is  represented  by  the  equation  4FeCI,  +  SO,-f- 
4HC1  IFeC'l,  -  -2H,<> -r'-S.  and  as  sulphur  is  able  to 
reduce  ferric  chloride  to  a  small  extent  the  reaction 
1-.  apparently  reversible.  The  degree  of  oxidation 
llphur  dioxide  is  independent  of  the  initial 
concentration  of  iron.  The  optimum  temperature 
in  presence  of  33%  hydrochloric  acid  is  95°  C,  and 
no  oxidation  at  all  occurs  at  this  temperature  if 
i  ration  of  free  hydrogen  chloride  is  less 
than  166  g.  per  I.  The  highest  percentage  of  ferric 
iron  obtained  in  any  of  the  tlask  experiments  re- 
corded was  8'8.  This  result  was  obtained  by  treat- 
ing ferrous  chloride  solution  in  33%  hydrochloric 
t  1 1.")°  0.  with  a  60  mixture  of  sulphur 
dioxide  and  hydrogen  chloride  under  special  con- 
ditions. Sealed  tube  experiments  gave  a  maximum 
yield  ol  9  6  of  ferric  iron.  Iron  solutions  con- 
taining 10 — 18-3%  of  ferric  iron  in  83%  hydro- 
chloric acid  at  116°  C.  showed  no  evidence  of  oxida- 
tion or  reduction  by  sulphur  dioxide  Under  the 
special  conditions  mentioned  above,  but  when 
the  ferric  iron  exceeded  18'3%  a  slow  reduction 
occurred. — G.  F.  If. 


Sulphur    dioxide;    Oxidising    propsrfiea    of   . 

//.     Iron    phosphates.       \V.    Wardlaw,    S.    It. 

Carter,    and    V.    II,    Clews.      Chem,    Soc.    Trans., 

1990,  117,  12U  -1947. 

Thk  reaction  between  sulphur  dioxide  and  iron 
phosphates  in  concentrated  phosphoric  acid  solu- 
tion    is     Solely     one     of    oxidation:      1 1 1  II  1 1    POJ.+ 

4H,PO<+SO,=4Fe(HlPOJf+9H,0  3.  Th  reaction 
is  probably  reversible,  similarly  to  that  of  sulphur 
dioxide  with  Ferrous  chloride  (e/,  supra),  bul  il   is 

considerably  modified  by  tho  formation  of  the 
complex  compound  which  ferric  phosphate  forms 
with  phosphoric  acid.  This  may  account  for  the 
much  higher  yield  of  ferric  salt  from  a  pure  ferrous 
phosphate  solution  than  from  a  ferrous  chloride 
solution,  and  may  also  explain  tho  non-reducibility 
of  ferric  phosphate  in  phosphoric  acid  solution  by 
sulphur.  The  limiting  concentration  of  phosphoric 
add  below  which  oxidation  by  sulphur  dioxide  does 
not  take  place  is  about  332  g.  of  "  free  "  acid 
per  1.  at  100°  C.  The  authors  seek  to  correlate  the 
oxidising  and  reducing  action  of  sulphur  dioxide 
in  strong  and  dilute  acid  media  respectively  by 
in  explanation  on  an  ionic  basis. — G.  F.  M. 

Phosphates  or  arsenates:  Sensitive  colour  test  for 

.      G.   Deniges.      Comptes  rend.,    1920,    171, 

802—804. 
The  reagent  used  is  a  mixture  of  equal  volumes  of 
a  10%  solution  of  ammonium  molybdate  and  con- 
centrated sulphuric  acil.  From  3  to  10  drops  of 
the  reagent  are  added  to  the  solution  to  be  tested, 
the  mixture  is  shaken,  and  one  or  two  drops  of  a 
freshly  prepared  solution  of  stannous  chloride  are 
added.  The  solution  develops  a  blue  colour  if  phos- 
phates or  arsenates  are  present.  Fluorides  tend  to 
inhibit  the  reaction,  but  this  can  be  overcome  by 
the  preliminary  addition  of  boric  acid  if  they  are 
present.  The  reaction  is  given  in  the  presence  of 
organic  matter. — \V.  G. 

Thermochemical  analysis  of  solutions.  [Detecting 
formation  of  double  saZfs.]  Chauvenet,  P.  Job, 
and  G.  Urbain.  Comptes  rend.,  1920,  171,  855 — 
857. 

The  method  used  is  similar  to  that  of  Dubrisay  (J., 
1920,   542  a)   and  by   its   use  the  existence  of   the 
following    double    salts    is    indicated: — 2KI.CII 
2CuCl2,3MgCl, ;      8CuCL,2MgCl,;      2CuCl2,3CaCl„ 
CuCLX'aCU;  CuCl„2AlCL  and  2CuC!„AlCI,. 

— W.  G. 

Hydrous    oxides.      I.    Ilydrous    ferric    oxide.    II. 

Hydrous     aluminium    oxide.       H.     B.     Weiser. 

J.  Phys.  Chem.,  1920,  42,  277—328,  505—538. 
The  existence  of  a  definite  basic  ferric  salt  has  not 
been  established  with  certainty,  and  only  one  de- 
finite crystalline  hydrate  of  ferric  oxide  has  been 
prepared.  It  is  probable  that  the  different  ferric 
iron  colloids  are  not  composed  of  basic  salts  of  vary- 
ing composition  or  of  hydrous  hydrated  oxides, 
but  are  hydrous  ferric  oxides.  The  difference 
in  properties  of  colloidal  hydrous  ferric  oxides 
prepared  by  different  methods  and  of  different 
ages  is  due  to  a  difference  in  the  degree  of 
hydration  and  m  tho  size  of  the  colloidal  particles. 
Certain  electrolytes  precipitate  the  Pean  de  St. 
(lilies  colloid  (Comptes  rend..  1865,  40,  668,  1243) 
in  a  gelatinous  form  whilst  others  precipitate  it  in 
a  granular  form.  The  most  gelatinous  precipitate 
is  obtained  when  there  is  very  rapid  aggregation 
of  the  hydrous  particles  throughout  the  entire  solu- 
tion and  when  the  electrolyto  present  exerts  no 
solvent  action;  the  most  granular  precipitate  re- 
sults when  the  agglomeration  proceeds  slowly  and 
when  the  electrolyte  possesses  a  solvent  action. 
Hydrochloric  acid  has  two  precipitating  values  for 
the  Pean  de  St.  Gilles  colloid,  one  above  the  other 
with  a  zone  of  non-precipitation  between,  in  which 
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the  colloid  is  less  stable  than  the  original  colloid. 
The  degree  of  reversibility  of  the  precipitation  of 
hydrous  ferric  oxide  is  determined  mostly  by  the 
specific  adsorbability  of  the  precipitating  ion,  al- 
though the  physical  character  of  the  precipitate 
has  an  influence.  It  is  possible  to  make  a  transi- 
tion from  brown  to  yellow  hydrous  ferric  oxide  by 
increasing  the  size  of  the  particles,  e.g.,  by  heating 
water  to  which  ferric  chloride  has  been  added.  The 
yellow  colloidal  hydrous  oxide  is  not  readily  de- 
hydrated at  100°  C,  and  probably  contains 
adsorbed  ferric  salt.  A  yellow  colloidal  solution 
was  prepared  by  the  Pean  de  St.  Gilles  method  by 
allowing  the  acetate  solution  to  stand  for  a  few 
days  before  diluting  and  boiling.  The  slow  hydro- 
lysis of  the  acetate  favours  the  formation  of  yellow 
hydrous  oxide  stabilised  by  adsorbed  ferric  salt. 
When  the  solution  is  boiled,  a  stable  yellow  colloid 
is  formed  instead  of  the  usual  brick-red  one. 

Aluminium  oxide  forms  only  one  definite  hydrate, 
the  trihydrate,  precipitated  from  solutions  of  the 
oxide  in  alkali.  The  so-called  hydrates  formed  by 
precipitating  with  ammonia  are  hydrous  oxides. 
Any  number  of  hydrous  oxides,  similar  to  those  of 
ferric  oxide,  may  be  prepared,  differing  in  size  of 
particles  and  amount  of  water.  The  larger  and 
less  hydrous  the  particles,  the  less  soluble  are  they 
in  acids  and  alkalis.  There  is  no  definite  tempera- 
ture of  inversion  from  soluble  oxide  to  insoluble 
meta-oxide.  The  colloidal  oxide  prepared  by  pro- 
longed digestion  of  aluminium  acetate  at  high  tem- 
perature is  insoluble  in  acids  and  alkalis,  and  has 
-no  mordanting  action;  the  colloid  prepared  by 
peptising  gelatinous  alumina  with  aluminium 
chloride  and  dialysing  in  the  cold  is  soluble  in  acids 
and  alkalis,  and  possesses  a  mordanting  action. 
Colloids  with  intermediate  properties  may  be  ob- 
tained. Colloidal  alumina  is  a  positive  colloid,  and 
is  stabilised  by  preferential  adsorption  of  cations. 
The  relative  peptising  power  at  100°  C.  was  found 
to  be  in  the  order :  nitric  acid>hydrochloric  acid> 
ferric  chloride>aluminium  chloride>acetic  acid. 
Strong  acids  with  univalent  anions  and  their  Baits 
precipitate  colloidal  alumina  only  at  high  concen- 
trations and  the  reaction  is  reversible.  Acids  with 
multivalent  anions  and  their  salts  precipitate  the 
colloid  at  low  concentrations  and  irreversibly. 
Gelatinous  alumina  dissolves  in  sodium  or  potassium 
hydroxide  with  the  production  of  an  unstable 
aiuminate,  from  which  colloidal  hydrated  alumina 
separates  in  a  granular,  difficultly  soluble  f»rm. 
Observation  of  the  effect  of  the  nature  of  the  co- 
agulating agent  on  the  physical  character  of  the 
precipitated  oxide  confirmed  the  conclusions 
reached  with  ferric  oxide. — J.  R.  P. 

Occlusion  of  hydrogen  by  palladium;  Influence  of 

hydrogen    sulphide    on    the    .      II.      E.    B. 

Maxted.  Chem.  Soc.  Trans.,  1920,  117,  1280— 
1288. 
The  inhibitive  effect  of  hydrogen  sulphide  on  the 
occlusive  power  of  palladium  for  hydrogen  is  a 
linear  function  of  the  concentration  of  hydrogen 
sulphide,  the  critical  value  for  complete  inhibition 
being  about  8'5  c.c.  of  hydrogen  sulphide  per  g.  of 
palladium.  The  primary  absorption  of  hydrogen  is 
followed  in  all  cases  by  a  slow  secondary  occlusion 
which  gradually  increases  in  velocity  and  finally 
slows  down  again  as  the  limit  of  total  occlusion  is 
approached.  This  secondary  occlusion  appears  to 
be  due  to  the  slow  spontaneous  dissociation  of  the 
absorbed  hydrogen  sulphide,  a  change  which  has 
already  been  shown  to  take  place  instantaneously 
at  100°  C.,  the  sulphur  being  retained  by  the 
palladium  as  a  Pd4S  complex,  which  is  itself  in- 
capable of  occlusion,  but  leaves  the  residual  pal- 
ladium with  its  normal  occlusive  power  for  hydro- 
gen. The  hydrogen  liberated  by  this  dissociation 
is  equal   in  volume  to  the  hydrogen  sulphide  dis- 


sociated, and  must  be  added  to  the  observed  volume 
of  hydrogen  absorbed  to  arrive  at  the  true  occlusive 
power  of  the  preparation.  Confirmation  of  the 
above  theory  is  found  in  the  fact  that  the  total 
volume  of  hydrogen  thus  found  to  be  contained  in 
samples  of  palladium  previously  treated  with  vary- 
ing amounts  of  hydrogen  sulphide  falls  on  the 
known  poisoning  curve,  calculated  on  the  basis  of 
the  presence  of  the  Pd4S  complex  in  amount  equiva- 
lent to  the  sulphur  contained  in  the  hydrogen  sul- 
phide occluded. — G.  F.  M. 

Promoter  action  in  catalysis.     Pease  and  Tavlor. 
See  I. 


Antimony   sulphide. 
See  XIII. 


Van   Rossem   and    Dekker. 


Carbon  bisulphide  and  ammonium  carbonate. 
Gilfillan.    See  XX. 

Patents. 

Sulphur  dioxide  in  gases  from  roasting  low-grade 
ores;  Process  for  increasing  the  concentration  of 
.    H.  Petersen.     G.P.  310,073,  15.3.18. 

During  the  roasting  of  ores,  poor  in  sulphur,  by 
means  of  furnace  gases,  only  so  much  air,  which 
may  be  previously  heated,  is  introduced  into  the 
furnace  as  is  required  to  attain  the  desired  tem- 
perature.— W.  J.  W. 

Sulphuric   acid   from   copper   matte;   Process   for 

obtaining  .     Metallbank  und  Metallurgische 

Ges.  A.-G.     G.P.  310,621,  10.4.18. 

Fused  copper  matte  is  passed  in  a  continuous 
stream  into  a  converter,  which  is  provided  with 
means  for  collecting  the  sulphur  dioxide  evolved 
and  conducting  it  to  a  sulphuric  acid  plant.  The 
oxidised  copper  matte  and  slag  are  removed  con- 
tinuously at  the  same  rate  as  fresh  matte  is  intro- 
duced.—W.  J.  W. 

Nitrogen  oxides;  Apparatus  for  the  catalytic  pre- 
paration  of  from  ammonia  and  air.        S. 

Barth.    G.P.  (a)  298,951,  31.7.15,  and  (b)  310,352, 
21.11.15. 

(a)  The  apparatus  consists  of  a  revolving  drum 
with  cylindrical  sieve-like  walls  which  act  as  the 
catalyst,  arranged  in  a  closed  receptacle  fitted  with 
two  tubes  through  which  the  gas  enters  and  leaves 
the  apparatus.  The  former  tube  contains  a  valve 
and  terminates  in  a  perforated  poreclain  tube 
arranged  along  the  axis  of  the  drum  above  the 
other  tube,  which  is  set  in  the  floor,  (b)  The  cata- 
lyst is  built  up  between  a  fine  network  of  aluminium 
wires  which  act  as  a  cooling  medium  and  prevent 
decomposition  of  the  gases  either  before  or  after 
passing  through  the  catalyst. — A.  R.  P. 

Fixation  of  nitrogen;  Process  and  apparatus 
for  the  electrical  from  air  and  the  pro- 
ducts resulting  therefrom.  J.  E.  Bloom. 
U.S.P.  1,334,590,  23.3.20.     Appl.,  21.8.18. 

In  the  fixation  of  atmospheric  nitrogen  by  means 
of  the  electric  arc,  an  earthing  electrode  is  provided 
in  the  path  of  the  gases  near  the  arc  and  is  con- 
nected with  the  earth  through  an  insulated  ground 
line  and  an  insulated  "  interrupter-selector  " 
adapted  to  pass  to  the  earth  only  one  kind  of 
charge,  electron,  or  the  like.  The  gases  leaving  the 
arc  are  passed  rapidly  through  successive  alter- 
nating current  fields  beyond  the  arc  furnace,  then 
through  absorption  towers  or  chambers  containing 
masses  of  comminuted  solid  absorption  material 
(corundum,  silica,  etc.)  at  progressively  reduced 
temperatures  down  to  50°  C.  The  gases  are  finally 
passed  through  absorption  towers  supplied  with 
sprays  of  water  or  alkaline  solution  and  provided 
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with  electrodes  instead  of  the  aeaaJ  pl.it.  -  Alter- 
nating current  Bekla  are  created  in  the  absorption 
tabes  or  chamber*  and  in  t  ti.-  absorption  towers. 

— B.  N 

Combustion  of  nitrogen;  Proce$t  for  .  Qewerk- 
schaft  des  Steinkohlenbergwerki  "  Lothringen," 
and  If.  Melting.    G.P.  334,364,  23.7.19. 

In  the  combustion  of  nitrogen  in  ■  hydrogen  or 
carbon  monoxide  Same,  the  yield  ol  nitrogen  cam- 

founds    is    appreciably    increased    by    introducing 
— 2%  of  solid  carbon  or  carbon  compounds  of  high 
melting  point,  so  as  to  produce  finely-divided  incan- 
Dt  carbon  in  the  flame.     \V.  .1 .  \V. 

Alkali  percarbonatrs;  Manufacture  of .       H. 

Wade.     From  Deutsche  Gold-  mid  Silher-Schoide- 

anstalt  rorm.  Roesakr.    E.P.  152,366,  80.8.17. 

Cai.CINK.ii  alkali  oarbonates  are  treated  with  hydro- 
gen peroxide  solution  to  which  common  salt  has 
been  added,  preferably  in  presence  ol  anti-catalysts, 

smh  as  sodium  silicate,  magnesium  chloride,  or 
magnesium-sodium  silicate.  A  yield  ol  90  of 
solid  alkali  percarbonate  is  obtainable.     \V    J.  \V. 

.Va0nr.«iMin    chloride    or   double    chloride*    of    maij- 

ntsium :  Production  of  anhydrous  .       E.  A 

Ashcroft.     E.P.  163,401,  9.7.19. 

Magnesium  chloride  in  the  form  of  needle  crystals 
is  subjected  to  the  action  of  a  current  of  heated 
air  by  which  it  becomes  partially  dehydrated,  and 
its  m.p.  is  raised  to  about  250°  C,  without  the  salt 
undergoing  decomposition.  It  is  then  transferred 
to  another  apparatus  in  which,  by  the  action  of 
a  current  of  hydrogen  chloride  the  remaining  water 
of  crystallisation  is  removed,  the  temperature 
being  slowly  raised  to  650°  O.  during  the  process. 
The  product  contains  at  least  98%  of  pure 
anhydrous  magnesium  chloride,  and  the  hydrogen 
chlorido  is  recovered  by  condensation  as  a  33% 
solution.  Double  salts  of  magnesium  chloride  may 
be  similarly  treated,  with  slight  modifications  of 
temperature. — W.  J.  W. 

.4rjenioiM   aciil ;    Process    for    refining    .      M. 

lYhitio.     E.P.  163,636,  27.10.19 

AltSUUUUI  acid  may  be  refined  by  adding  to  it 
copper  oxide,  or  a  mixture  of  oxides  of  copper  and 
iron,  and  then  distilling. — W.  J.  W. 

Acetates,  etc.;  Production  of  ■  [from,  carbo- 
hydrates]. J.  W.  H.  Randall,  Assr.  to  Industrial 
Chemical  Co.  U.S. P.  1,338,040,  27.4.20.  Appl., 
27.6.17. 

CARBonvDRATKs,  such  as  sugar,  starch,  cellulose, 
gum,  etc.,  are  dissolved  in,  or  mixed  with,  caustic 
alkali  solution,  the  mixture  is  concentrated,  mixed 
with  sufficient  quicklime  to  form  a  drv,  porous  mass, 
and  heated  to  250°— 300°  C.  with  exclusion  of  air. 

Titanium  and  vanadium  compounds;  Process  for 
recovering  ,  or  either,  from  minerals  con- 
taining them  together  With  iron.  B.  P.  I'\ 
Kjellberg.  G.P.  324,581,  17.10.19.  Conv.,  21.2.19. 
Thf.  mineral  is  dissolved  in  a  suitable  solvent,  the 
solution  evaporated  to  dryness,  and.  if  titanium  is 
present,  the  residue  is  heated  without  decomposi- 
tion, treated  with  water,  and  tho  solution  heated. 
The  precipitated  titanium  compound  is  separated, 
the  solution  evaporated,  and  the  residue  heated  to 
convert  the  iron  into  insoluble  oxide.  If  vanadium 
is  present  the  product  is  then  dissolved  in  a  suitable 
solvent  to  extract  the  soluble  vanadium  compounds. 
Special  methods  are  given  for  treatment  of  ores 
containing  only  iron  and  vanadium,  or,  in  addition, 
very  small  amounts  of  titanium. — W.  J.  W. 


Carbon  dioxidt ;  Process  of  recovering  from 

Deutsche  Oxhvdrio  A.-G.     G.P.  321, st58, 
1.6.19. 

Cuuor  dioxide  containing 

it  by  absorption  in  water  under  pressure,  from 
which  it  is  recovered  by  passing  £be  water  into  a 
vacuum  chamber.  The  exhaust  water  is  used  first 
to  cool  the  compressor  employed  in  the  first  opera- 
tion, then  to  wash  further  quantities  of  gases  before 

i  .impression.      A.   R.   P. 

Furnace  for  the  production  of  sulphates  from  bir 

sulphates.      Verein    Choni.    Kahr.    in    Mannheim. 

G.P.  336,81  I.  18.6.16. 

Thk.  iron  muffle,  in  which  the  hisulphatc  is  heated 
with  a  reducing  agent  or  with  rock  salt,  is  charged 
by    means   of   a   worm   screw   so   arranged    that    the 

charge  is  preheated  and  thoroughly  mixed. 

— L.  A.  ('. 

Ammonia  and  hydrogen  tuiphidej  Removing  

from  gases  or  vapours  containing  lesj  ht/drogen 
sulphide  than  ammonia.  W.  Feld.  Gasabteilung, 
G.m.b.H.     G.P.  325,652,  9.8.18. 

Thb  gas  is  washed  with  a  thionate  solution  which 
is  used  continuously  without  regeneration,  but  to 
which  a  little  regenerated  solution  is  added  as 
required.  Hydrogen  sulphide  only  is  thus  removed, 
and  tho  gas  is  then  passed  through  sulphuric  acid 
to  recover  the  ammonia  as  ammonium  sulphate. 

— L.  A.  C. 

Hydrogen;   Process   for   production   of  .       C. 

Toniolo,  and  Officine  Klettrochim.  Rossi.  K.I'. 
152,554,  5.1.20.    Conv.,  29.10.19. 

Oxides  of  iron,  or  of  alkali  or  alkaline-earth  metals, 
or  of  mixtures  of  these,  arc  reduced  by  means  of 
gases  from  smelting  furnaces,  or  from  blast  furnaces 
fed  with  oxygen.  The  free  metals  or  their  lower 
oxides  are  then  treated  with  water  vapour,  by  which 
means  tho  original  oxides  are  reproduced  and 
hydrogen  is  formed. — W.  J.  W. 

Supersaturated  solutions  of  oxygen;  Manufacture 

of from  per-salts  and  catalysts.    M.  Sarason. 

G.P.  325,155,  21.5.16. 

Solutions  of  perphosphates,  e.g.,  pyrophosphates, 
are  used,  such  solutions  being  considerably  more 
stable  than  those  of  perborates. — L.  A.  C. 

Sulphur;  Process  for  separation  of from  gases 

obtained  in  the  roasting  and  smelting  of  sulphur- 
bearing  ores.  C.  G.  Collins.  E.P.  152.447, 
22.7.19. 

Sf.k  fJ.S.P.  1,314,634  of  1919;  J..  1919,  861a.  (Refer- 
ence is  directed,  in  pursuance  of  Sect.  7,  Sub-sect.  4, 
of  the  Patents  and  Designs  Acts.  1907  and  1919,  to 
E.P.  1974  of  1881  and  6567  of  1892.) 

Acid-proof  alloys.    E.P.  121,730.    .S'ee  X. 

Magnesium  and  chlorine.    E.P.  153,403.    See  X. 

Magnesium  chlorate.    E.P.  152,403.    See  X. 


VIII.- GLASS;    CERAMICS. 

Glasses:    Density  of  soda-magnesia  - .     C.   J. 

Peddle.    J.  Soc.  Glass  Tech.,  1920,  4,  281—283. 

In  glasses  of  the  type  xNa,0,!/Mg0.5Si02  the 
density  falls  proportionately  as  the  Na.O  is  replaced 
molecularly  by  MgO.  English  and  Turner  (J.. 
1920,  627  a)  have  found  that  in  glasses  of  a  similar 
type  but  with  6SiO,  the  same  change  occurs.  As 
the  latter  glasses  have  a  lower  den  it\  for  the  same 
content  of  soda  and  magnesia,  the  addition  of  silica 
must  lower  the  density.  When  the  silica  remains 
constant,  the  replacement  of  1  mol.  Na,0  by  1  mol. 
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CaO  increases  the  density,  whilst  the  substitution 
of  1  mol.  MgO  for  1  mol.  Na20  decreases  it,  so  that 
1  mol.  Na20  added  to  a  glass  of  this  type  has  a 
greater  effect  than  the  addition  of  1  mol.  MgO,  but 
a  smaller  effect  than  1  mol.  CaO. — A.  B.  S. 

Glass;  Surface  effects  on probably  produced  by 

reheating  in  the  glory-hole.     M.  W.  Travers.     J. 
Soc.  Glass  Tech.,  1920,  4,  284—286. 

Specimens  of  microscope  slides  and  photographic 
plates  were  scratched  on  one  surface  and  apparently 
pitted  on  the  other,  the  apparent  pitting  being  in 
the  form  of  minute  bubbles,  O'OOl  mm.  diameter,  im- 
mediately below  the  surface.  The  author  suggests 
that  the  pitting  was  caused  by  the  evolution  of  gas 
when  the  ball  was  reheated  in  the  glory-hole  before 
blowing  the  cylinder  from  which  the  slides  and 
plates  were  made,  and  that  the  scratches  were 
formed  on  the  surface  which  was  inside  the  cylinder 
by  the  wooden  block  used  in  the  flattening  process. 
The  "  sulphuring  "  of  lead  glass  may  be  due  to  a 
similar  cause. — A.  B.  S. 

Glass;   Expansion   of  at    high    temperatures. 

W.  B.  Pietenpol.     Chein.  and  Met.  Eng.,  1920, 
23,  876—877. 

THEexpansion  of  various  kinds  of  glass  was  measured 
from  ordinary  temperatures  up  to  750°  C.  and  the 
results  plotted.  The  rate  of  expansion  of  annealed 
glass  is  nearly  linear  up  to  450° — 550°  C. ;  it  then 
increases  by  4 — 6  times  for  the  next  60° — 100°  C, 
after  which  it  again  becomes  linear  until  the  soften- 
ing point  is  reached,  when  it  gradually  decreases 
until  the  glass  loses  its  form.  AVith  unannealed  glass 
the  rate  of  expansion  at  first  decreases  due  to  the 
relieving  of  the  internal  strain,  then  the  glass 
behaves  as  annealed  glass  except  that  on  cooling 
shrinkage  takes  place  in  amount  depending  on  the 
strain  which  has  been  relieved. — A.  R.  P. 

Plastic  substances  [glass].     Le  Chatelier.     .See  X. 

Patents. 
Glass  capillary  tubes;  Process    for    manufacturing 

of  a  prescribed  interior  form.     K.  Kiippers. 

G.P.  306,004,  25.7.16. 

A  tube  of  approximately  the  correct  size  is  pulled 
over  a  metal  wire  of  the  exact  size  required,  then 
heated  sufficiently,  but  without  melting,  so  that  it 
acquires  the  correct  size.  After  cooling,  the  wire 
is  partly  dissolved  by  forcing  acids  or.  in  the  case 
of  nickel,  carbon  monoxide  between  the  wire  and 
the  glass  until  the  wire  is  so  thin  that  it  can 
readily  be  pulled  out. — A.  R.  P. 

Drying  apparatus  [for  bricks  etc.'].  O.  Imrav. 
Prom  F.  A.  Secord,  C.  H.  Peters,  and  A.  P. 
Paterson.     E.P.  152,505,  1.10.19. 

The  bricks  or  other  plastic  material  to  be  dried  are 
placed  on  hollow  supports  which  are  perforated  for 
the  passage  of  drying  gases  and  supported  on  a 
truck,  or  other  means  of  conveyance,  in  such  a 
manner  that  any  support  (above  the  lowest)  may  be 
swung  aside  to  permit  access  to  the  bricks  on  the 
next  lower  support  without  allowing  the  escape  of 
drying  fluid.  The  drying  fluid  is  preferably  sup- 
plied through  a  conduit  supplying  several  supports, 
to  which  it  is  connected  by  detachable  headers,  and 
the  supply  may  be  cut  off  from  any  support  at  will. 

— B.  M.  V. 

Gas  fired  ring  furnaces;  Process  and  apparatus  for 

firing  at  high  temperatures  in .     J.  Schmelz. 

G.P.  319,698,  13.4.19. 

The  furnace  consists  of  two  series  of  parallel 
chambers  joined  to  each  other  and  heated  one  after 
the  other  in  the  same  direction  by  a  common  re- 
generator, while  the  preheating  chamber  is  fired 
with    gas    and    preheated    air    from    the    cooling 


chamber.  In  this  way  a  temperature  sufficiently 
high  to  fire  refractory  materials,  such  as  magnesite, 
Dinas  brick,  etc.,  is  rapidly  and  economically 
obtained. — A.  R.  P. 

Bricks;  Process  for  preparing  dry-pressed from 

clay.  Chem.  Lab.  fiir  Tonind.  und  Tonind.-Zeit. 
H.  Seger  und  E.  Kramer  G.m.b.H.  G.P.  324,189, 
26.10.15.    Addn.  to  321,930  (J.,  1920,  690  a). 

The  bricks  are  made  from  clay,  part  of  which  has 
been  heated  above  the  usual  drying  temperature  to 
render  it  non-plastic  and  the  remainder  of  which 
is  raw  clay.  The  mixture  still  has  a  certain 
plasticity. — A.  R.  P. 

Lithographic  stones;  Manufacture  of  artificial . 

J.  Kiermayer,  and  Verein.  Chem.  Fabr.  zu 
Leopoldshall  A.-G.  G.P.  324,222,  26.6.19. 
Artificial  lithographic  stones  are  prepared  from 
mixtures  of  magnesium  oxide  obtained  by  heating 
magnesium  chloride  to  redness,  and  magnesium 
chloride  solution  of  15°— 35°  B.  (sp.  gr.  1116— 
1-320).— W.  J.  W. 

Plastic  masses  from  fine  powders  and  colloidal  solu- 
tions; Process  for  producing  .     E.  Podszus. 

G.P.  325,307,  4.2.14. 

PRECiriTANTs  such  as  tannic  acid,  gelatin,  or  the 
like,  or  oppositely  charged  colloids  are  added,  in 
quantity  nearly  sufficient  to  produce  precipitation, 
to  solutions  of  colloids,  such  as  silicic  acid,  which 
are  precipitated  with  difficulty  by  means  of  electro- 
lytes. When  moulds  other  than  plaster  moulds  are 
used  for  shaping  the  mixture  of  colloidal  solution 
and  fine  powder,  they  are  first  impregnated  with 
salts  capable  of  precipitating  the  colloid.  By  these 
means  precipitation  of  the  colloid  at  the  surface  of 
the  mould  is  facilitated. — L.  A.  C. 

Kilns.     C.   H.   Zwermann.     E.P.  140,740,   29.9.19. 

Conv.,  27.3.19. 
See  U.S.P.  1,308,973  of  1919;  J.,  1919,  636  a. 

Glass;  Methods  of  and  apparatus  for  feeding  molten 

.     Hartford-Fairmont  Co.,  Assees.  of  K.  E. 

Peiler.    E.P.  142,786,  15.1.20.    Conv.,  5.5.19. 

Kilns.    E.P.  152,509.    See  I. 

Filtering  compound.    U.S.P.  1.336,591.    See  XIXb. 

IX.— BUILDING  MATERIALS. 

Cement;  Influence  of  additions  of  calcium  sulphate 

or  chloride  on  the  shrinkage  of  .     A.  Gutt- 

mann.  Zement,  1920,  9,  310—313,  429—432. 
Chem.  Zentr.,  1920,  91,  IV.,  527—528. 
Addition  of  raw  gypsum  or  calcium  chloride  to 
Portland,  iron-Portland,  or  blast-furnace  cement 
causes  them  to  swell  so  that  the  natural  shrinkage  is 
counteracted  or  only  takes  place  after  a  long  time. 
Cements  so  treated  are  especially  adapted  for  use 
as  mortars  where  it  is  desired  that  the  joint  should 
be  nearly  invisible. — A.  R.  P. 

Wood  preservation.    Moll.    See  XIXb. 

Patents. 

Porous  material  [from  slag];  Manufacture  of . 

Det  Norske  Aktieselskab  for  Elektrokemisk  Ind. 
Norsk  Ind.-Hvpotekbank.  E.P.  136,818,  15.12.19. 
Conv.,  16.12.18. 

Material  of  uniform  porosity  suitable  for  building 
or  insulating  purposes  is  produced  by  passing 
water,  with  or  without  the  addition  of  steam  or 
other  gases,  into  slag  at  about  1400°  C,  stirring 
until  a  foam  is  formed,  and  drawing  off  the  foam 
into  moulds  to  cool. — L.  A.  C. 
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Cement;    Manufacture    of    from    slay.       It 

BorerooJJe.     B.P.  1 19  OonT.,  7  B.19. 

In  the  manufacture  of  slag  cement  by  the  cold  pro- 

: i in ■  cinder  or  dross  is  used  instead  of  I 
white)  lime  or  hydraulic  lime  in  stone  form. 

— L    \   C 

Cement ;  Process  fur  burning in  shaft  fm 

Follow  and  Ziegler.    C.I'.  890,784,  80.11.18 

Wato  i-  sprayed  into  the  discharging  hopper  of 
the  fnrna  i  precipitate  dust   thai   irould 

otherwise  !*■  blown  out,  ana  to  quench  an;  incom- 
tered  material.  In  tins  way  a  certain 
amount  of  steam  is  produced  which,  together  with 
air,  is  drawn  into  the  furnace  and  exerts  s  bene- 
ficial effect  on  the  calcining  operation.     A.  K.  P. 

light  hudilini)  materials:  Utilisation  of  the  rtsidvts 
from  bitiiumj  bituminous  ihalei  in  ' 

tion    uf    .      Rokord-Zement-Ind.    G.m  b  ll 

G  P.  834,687,  25.9.17. 
Thh  finely  powdered  or  slimed  residues  are  mixed 
with  a  light  filling  material,  and  the  mixture  is 
moulded  and  burnt,  with  or  without  the  addition  of 
clay.  Alternatively,  the  finely  powdered  material 
may  be  mixed  with  the  necessary  binding  and  hard- 
ening  substances  and  the  moulded  article.  \< 
from  this  mixture  in  a  known  manner. — A.  It.  P. 

Hough    sand   far    industrial    uses;    Manufacture    of 

.     B.  Stohaenberg.    G.P.  336,613,  1.7.19. 

Bars  for  use.  e.g.,  for  admixture  with  clay,  lime, 
cement,  tar.  or  the  like,  is  treated  with  hydrogen 
fluoride  pas  or  with  salts  of  hydrofluoric  arid,  such 
as  ammonium  fluoride,  which  dissociate  when 
vaporised.  The  treatment  is  carried  out,  <'.:/..  in 
heated  drums,  and  has  the  effect  of  pitting  the 
surface  of  the  sand. — L.  A.  ('. 

Colouring   wood   grei/   or  Mack:   Process  for  . 

R.  K.  Slade.     E.P.  152,437,  14.7.19. 

Wood  is  in  ed  separately  under  a  pressure 

of  60 — 300  It),  per  sq.  in,  with  solutions  of  an  iron 
salt  and  tannin  and /or  logwood  extrai  t.  and  subse- 
quently with  a  solution  of  lime  water  or  ammonia. 
Before  treatment  and  after  each  impregnation 
the  wood  is  dried  under  reduced  pressure  with  or 
without  the  aid  of  heat. — L.  A.  C 

Wood:  PreCM  for  artificial  seasonim)  of .     M 

Kleinstuck.  G.P.  323,973,  30.10.1  I 
Wood  is  first  dried  in  a  vacuum,  and  then  treated 
warm  with  a  mixture  of  oxygen,  ozone,  or  air,  and 
catalysts  such  as  ammonia,  mothy  lamino,  or  di- 
methylamine,  or  the  products  obtained  by  inter- 
action of  ammonia  and  formaldehyde. — W,  J.  \V. 


X.    METALS;   METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Blast  furnace:  Effect  of  temperature,  pressure,  and 

wtoitture  of  the  air  upon  the  working  of  the . 

A.  Wagner.  Staid  n.  Bison,  1930,  40,  1397—1 103. 
The  theoretical  effects  of  temperature,  pressure, 
and  moisture  of  atmospheric  air  on  its  weight  were 
calculated  according  to  the  mechanical  theory  of 
heat,  utilising  the  average  highest  and  lowest 
values  of  these  variables  issued  for  a  period  of 
twelve  months  from  a  meteorological  station. 
Graphical  representations  of  the  working  results 
from  a  BJhenish  blast  furnace  plant  indicate  that 
for  given  bluing  power,  the  lowest  blast  pressure 
and  the  grow  test  production  were  attained  during 
the  month  ot  buy,  in  which  the  air  weight  per 
cb.  m.  was  below  the  average  value.  Coke  con- 
sumption was  not  affected  by  the  moisture  of  the 
air  and  for  practical  purposes  varied  inversely  with 


the  yield  of  iron  from  the  ore  Further  work  is 
neceaaarj    to  determine   whether   blast   regulation 

according  to  the  weight  of  the  air  or  according  to 

-  the  better  influence  on  output. 

—J.  W.  D. 

Stetl  manufacture;  New  deoxiditere  for  ■        .   .1.  If. 

Cain.     Chem.  and  Met.  Kng.,  li»20,  23,  879—882. 

Wiui  the  idea  of  finding  ■  new  alloy  of  two  or 
three  of  the  metals  manganese,  silicon,  titanium, 
aluminium,  which,  when  used  as  a  deoxidiser 
for    steel    would    give    a    rory    fusible    slag,    the 

milting    points    in    the  systems,    manganese  oxide — 

silica,   manganese  oxide    titanium   oxide,   manga- 

Oxide      Silica      alumina,      man  ixide 

silica — titanium  oxide,  sad  manganese  oxide — 
alumina     titanium    oxele    were    determined.    The 

results  indicate  that  the  alloys  which  may  bo 
expected  to  give  the  moat  fusible  slags  are:  7o 
Mn,  -'I  Si.  oxides  melt  nt  1228°  C. ;  41  Sin, 
59  Ti.  oxides  melt  at  1160  C.  :  19  Mn,  18  Ti, 
33  Si,  oxides  melt  at  1130°  C,  j  13  Al,  r,2  Mn, 
35  Si,  oxides  melt  at  1121°  C. ;  12%  Al,  47%  Mn, 
41      Ti    oxides  melt  at  1320°  C— A.  R.  P. 

Steel;    Woody   fibrous  fracture   in   .      E.   H. 

Schula  and  .1.  Goebel.     Stahl  u.   Eisen,   1920,  41, 
1  179—1485. 

Several  different  type  fractures  of  rolled  and 
pressed  steel  showing  woody  fibre  structure  were 
investigated,  and  it  was  Found  that  this  phenome- 
non may  bo  due  to  widely  different  causes.  The 
fractures  may  be  divided  into  two  principal  groups. 
The  first  type  is  due  to  separation  of  material  in 
the  unbroken  rods,  which  may  be  due  to  piping, 
inclusion  of  extraneous  metal  which  has  got  into 
the  mould  without  dissolving  in  the  fluid  Steel,  and 
blowholes,  or  to  slag  inclusions  and  segregation 
which  produce  regions  of  low  tenacity.  The  cause 
of  the  second  type  has  not  yet  been  fully  explaimsl 
but  is  possibly  connected  with  stresses  occurring  in 
the  material.  In  some  cases  the  fibrous  structure 
may  be  removed  by  annealing  at  600°  C,  in  others 
annealing  has  no  effect. — T.  H.  Bu. 

Graphite   and   temper  carbon   obtained  from   cast 

iron:    Crystalline    nature    of   .      K.    Iokibe. 

Bci.  Rep.  Tohoku  Imp.  Univ.,  1920,  9,  275—279. 

The  diffraction  figures  produced  by  X-rays  on  com- 
pressed cylinders  of  graphite  electrolytically 
separated  from  grey  cast  iron  and  temper  carbon 
isolated  from  an  annealed  white  cast  iron  show 
that  these  two  forms  of  carbon  are  identical  with 
natural  graphite.  Sugar  carbon  having  no  crystal- 
line structure  did  not  show  diffraction  rings. 

— T.  II.  Bu. 

Carbon  steels  quenched  and  tempered:  State  of  the, 

carbide   in  .       S.   Saito.     Sci.  Rep.   Tohoku 

Imp.  Univ..  1920,^9,  281—287. 

SPECIMENS  of  six  carbon  steels  with  carbon  varying 
from  0'5  to  1  ■!>.->'  and  of  a  white  cast  iron  were 
heated  in  a  vacuum  and  examined  by  the  magneto- 
metric  method.  When  a  quenched  steel  is 
tempered  cement  ite  separates  from  solid  solution 
a1  288°  C.  Immediately  above  this  point  the 
greater  part  readily  decomposes  into  iron  and 
carbon  owing  to  the  fineness  of  its  particles.  Up 
C  re-combination  goes  on  and  the  magnet- 
isation slightly  decreases.  Large-grain  coagulated 
cementite  corresponding  to  mi< 'restructures  ranging 
from  sorbite  to  pearlite  is  not  decomposed  to  an 
appreciable  extenl  below  Al  In  hypereutectoid 
above  the  Ac!  point  sum.'  free  oementite 
exists  which  is  partially  decomposed  into  iron  and 
carbon  at  these  high  temperatures.  Free  carbon 
when  dissolved  in  iron  at  high  temperatures  com- 
bines to  form  eementite  and  during  cooling  is  set 
free  as  combined  carbon.     The  atomic  configuration 
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corresponding  to  the  solution  of  cementite  or 
carbon  atoms  in  austenite  is  the  same.  Observa- 
tions on  hypoeutectoid  steels  are  in  accordance 
with  the  above  views. — T.  H.  Bu. 

Steel;   Critical   heat   treatment  after   critical   cold 

work  of  a  low  carbon .     A.  Pomp.     Stahl  u. 

Eisen,  1920,  40,  1261—1269,  1366—1378,  1403— 
1415. 

A  soft  steel  containing  C  005%,  Mn  0-10%,  Si 
trace,  P  0005%,  S  0'035%,  Cu  0024%,  and  giving 
the  following  tests  after  normalisation  at  1000°  C, 
hardness  89,  yield  point  231  kg.  per  sq.  mm., 
tensile  strength  31'2  kg.  per  sq.  mm.,  elongation 
34%,  notched  bar  test  203  m.-kg.  per  sq.  cm.,  was 
rolled  at  various  temperatures  up  to  the  Ar3 
temperature,  and  then  annealed  at  temperatures 
between  650°  and  850°  C.  Marked  grain  growth, 
corresponding  to  an  increase  of  22,000 — 34,000% 
over  the  original  size,  occurred  when  the  reduction 
in  section  was  between  8  and  16  % ,  being  most  pro- 
nounced at  about  11%.  At  the  same  time  the 
hardness  decreased  9 — 14%,  the  yield  point  35 — 
47%,  the  tensile  strength  4 — 11%,  and  the  notched 
bar  test  84 — 93%,  while  the  elongation  increased 
9 — 25%.  The  reduction  in  area  did  not  undergo  a 
regular  change.  Within  the  limits  of  critical  cold 
work,  8 — 16%,  divorce  of  the  pearlite  occurred,  the 
freed  cementite  separating  in  the  state  of  fine 
threads  at  the  ferrite  grain  boundaries. — J.  W.  D. 

Steels;  The  ArZ  point  of and  martensite.     P. 

Dejean.     Comptes  rend.,  1920,  171,  791—794. 

A  review  of  the  author's  previous  work  (cf.  J.,  1917, 
965)  in  the  light  of  recent  work  by  Chevenard  (cf. 
Guillet,  Rev.  gen.  Sci.,  1920,  31,  1496).— W.  G. ' 

Arc-fused   steel;   Metallography   of  .      H.    S. 

Rawdon,  E.  C  Groesbeck,  and  L.  Jordan.  Chem. 
and  Met.  Eng.,  1920,  23,  777—784.  (Cf.  J., 
1920,  752  a.) 

Arc-fused  steel  shows  characteristic  globules  of 
oxide  which  coalesce  to  larger  globules  on  anneal- 
ing ;  it  also  shows  needles  or  plates  which  are 
probably  due  to  nitrides,  as  a  similar  structure  is 
shown  by  iron  which  has  been  nitrogenised.  The 
nitrogen  content  of  the  steel  after  fusion  in  the  arc 
is  considerably  increased,  whereas  most  of  the  other 
impurities  present  are  burnt  out.  The  nitride 
plates  gradually  disappear  both  from  arc-fused  and 
nitrogenised  metal  on  annealing  at  1000° — 1200°  C. 
in  vacuo.  Thermal  analysis  of  specimens  of  steel 
before  and  after  arc  fusion  showed  that  the  Ar3 
and  Ac3  points  are  depressed  about  50°  C.  by  the 
fusion,  whereas  the  Ac2  and  Ar2  points  are  un- 
affected. Microscopical  examination  shows  that  the 
arc-fused  metal  is  inherently  ductile,  but  that  other 
imperfections  mask  this  quality.  The  use  of  a  pro- 
tective coating  on  the  electrodes  during  welding 
does  not  appear  to  affect  the  njechanical  properties 
of  the  weld  in  any  way. — A.  R.  P. 

Plastic  svbstances  \_steel,  glass'];  Mechanical  proper- 
ties of .    Importance  of  reactivity.    H.  and  F. 

Le  Chatelier.  Comptes  rend.,  1920,  171,  695— 
699. 

From  the  results  of  torsion  tests  on  glass  at  its 
temperature  of  annealing  (540°  C),  and  on  mild 
steel  at  its  temperature  of  forging  (825°  C),  it  is 
shown  that  at  a  sufficiently  high  temperature,  and 
with  small  forces,  plastic  substances  undergo  suc- 
cessively three  types  of  deformation: — (1)  An 
instantaneous  elastic  deformation  which  disappears 
immediately  after  the  suppression  of  the  force ;  (2) 
a  subpermanent  deformation,  produced  slowly  and 
disappearing  slowly  after  the  suppression  of  the 
force,  and  having  an  order  of  magnitude  com- 
parable with  that  of  the  instantaneous  deformation  ; 
(3)  a  viscous  deformation  continuing  the  subperma- 


nent deformation ;  this  is  produced  with  a  constant 
velocity  and  does  not  disappear  after  the  suppres- 
sion of  the  force.  In  the  case  of  soft  steels 
Coulomb's  modulus  of  elasticity  is  probably  a  linear 
function  of  the  temperature. — W.  G. 

Metal  [silicon-iron]  tubes  unattached  by  steam  at 
temperatures  above  1000°  C.  P.  Askenasy.  Z. 
Elektrochem.,  1920,  26,  436. 
Tubes  made  from  silicon-iron  fas  used  in  the  con- 
struction of  dynamos)  are  very  little  attacked  by 
air  or  mixtures  of  steam  and  oxygen  at  tempera- 
tures up  to  1100°  C.  The  metal  is  brittle,  but  by 
careful  heating  may  be  raised  to  a  dull  red  heat  and 
can  then  be  bent  into  a  tube  which  may  be  auto- 
genously  welded.  Such  tubes  when  encased  by 
cast  iron  serve  well  as  superheaters  for  steam. 
Chromium-nickel  tubes  are  equally  resistant  to 
steam  at  high  temperatures. — J.  F.  S. 

Carbon-manganese  alloys;  Equilibrium  diagram  of 

.     K.  Kido.     Sci.  Rep.  Tohoku  Imp.  Univ., 

1920,  9,  305—310. 
The  author  has  modified  and  completed  the  equili- 
brium diagram  of  manganese  and  carbon  established 
by  Stadeler  (J.,  1908,  572).  In  the  solid  state  man- 
ganese carbide  (Mn,C)  and  carbon  are  only  par- 
tially soluble  in  each  other.  As  the  temperature 
falls  the  solubility  of  both  decreases  and  they  form 
a  eutectoid  containing  about  3'7%  C.  Micro- 
scopical examination  of  specimens  quenched  at 
different  temperatures  indicated  the  eutectoid 
temperature  to  be  930°  C.  on  heating  and  830°  C. 
on  cooling.  This  was  confirmed  by  thermal  analysis. 
(Cf.  J.C.S.,  Dec.)— T.  H.  Bu. 

Zinc  dust;  Influence  of  foreign  gases  on  the  forma- 
tion   of  during    the    condensation    of    zinc 

vapours.  O.  Ravner.  Tekn.  Ukeblad,  1920,  67, 
404—408,  418—420.  Chem.-Zeit,,  1920,  44,  Rep., 
256. 

In  order  to  minimise  the  deposition  of  zinc  dust 
during  the  condensation  of  zinc  vapours  the  follow- 
ing points  should  be  observed.  The  temperature 
of  the  receiver  should  be  a  little  above  the  melting 
point  of  zinc  and  the  distance  between  the  retort 
and  the  receiver  should  be  as  small  as  possible,  as 
the  longer  the  time  that  elapses  before  the  vapours 
condense  the  greater  is  the  amount  of  carbon 
dioxide  formed  by  decomposition  of  the  carbon 
monoxide  present.  This  leads  to  the  formation  of 
films  of  zinc  oxide  on  the  droplets  of  condensed  zinc, 
and  prevents  them  running  together.  Similar 
effects  are  obtained  if  nitride  is  formed,  either  from 
nitrogen  in  the  coke  or  from  leakage  of  air  into  the 
retort;  or  if  the  ore  or  fuel  contains  sulphur,  zinc 
sulphide  being  slightly  volatile.  Traces  of  moisture 
in  the  charge  lead  to  the  formation  of  dust  in  the 
pipes,  and.  in  general,  the  more  the  zinc  vapours 
are  diluted  with  foreign  gases  the  greater  is  the 
dust  deposit.  Chemical  and  screen  analyses  are 
given  of  typical  coarse  and  fine  zinc  dust.  In  order 
to  obtain  a  metallic  regulus  from  the  dust  the  best 
process  is  to  melt  it  with  a  mixture  of  equal  parts  of 
zinc  and  calcium  chlorides ;  in  one  case  a  yield  of 
91  %  of  the  total  metal  present  was  obtained  in  this 
way.— A.  R.  P. 

[Copper-aluminium]  alloy;  Experiments  in  manu- 
facturing No.  12 .     R.  J.  Anderson.     Chem. 

and  Met.  Eng.,  1920,  23,  883—887. 

From  a  series  of  experiments  in  which  No.  12  alloy 
(Cu  8%,  Al  92%)  was  made  by  mixing  the  elements 
in  various  manners  and  observing  the  dross  losses, 
gas  consumption,  and  microstructure  of  the  result- 
ing castings,  the  following  conclusions  were  arrived 
at: — When  small  quantities  of  the  alloy  are  being 
prepared  it  is  sufficient  to  add  light  copper  sheet  to 
molten  aluminium,  but  for  large-scale  work  it  is 
preferable  to  add  the  copper  as  a  rich  alloy  with 
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aluminium.  Tho  most  convenient  alloy  to  employ 
is  that  containing  equal  parte  of  the  two  elei 

anil    it    should   l>e  charged    into   the   furnace   ;it   the 

tame  time  :>s  the  aluminium.     A.  R.  P. 

Electrode  processes.  Influence  of  ritt  o/  tempera- 
ture  and   of    itepolarisers   mi    the    form    in    which 

nickel  teporati  i,     11.  stager.     Helv.  Chim.  Acta, 
L990,  :t.  684    818. 

!  rs  are  given  of  investigations  on  the  forma- 

tion or  alteration  of  deposits  ol  nickel  under  condi- 
tions effecting  the  depression  of  the  polarisation, 
and  on  the  behaviour  of  these  deposits  when  the 
development  of  the  film  of  hydrogen,  regarded  as 
the  true  causo  of  tho  highly  disperse  metallic 
oppressed  by  menus  ol  cathodic 
poiansers.     (Cf.  JXJ.8.,  Doc,)— T.  II.  P. 

Flotation;  Effect  of  addition  agents  in .    Part 

II.     M.   H.  Thornberry  and  H.  T.  Mann.     Bull. 
School  ol    -Mines  and    Met.,    l:mv.   Missouri,    1919, 

5,  1—68.  (67.  J.,  1918.  98a,  163a.) 
A  continuation  of  previous  work  on  the  effect  of 
the  addition  of  various  salts  during  the  dotation  oi 
a  lead  slime.  This  part  deals  with  the  effect  of 
chlorides,  acetates,  oxalates,  chromates,  carbonates, 
permanganates,  tartrates,  phosphates,  and  a  few- 
other  salts.  Tables  are  given  showing  the  extrac- 
tion and  grade  of  concentrate  obtained  with  vary- 
ing quantities  of  each  addition  agent.  Chromates 
had  a  pronounced  detrimental  effect  on  both  the 
extraction  and  grade  of  concentrate. — A.  It.  P. 

Patents. 
Casting   [steel]    ingots.        A.    V.    Carlsson.        E.P. 
135,207,  13.11.19.    Conv.,  14.11.18. 

Thk  runner  opening  or  "  dead-head  "  of  the  mould 
is  rammed  with  a  material,  e.g.,  charcoal  breeze, 
which  will  burn  or  evolve  heat  under  the  influence 
of  the  cast  metal.  The  heat  thus  liberated  is  trans- 
ferred to  the  upper  part  of  the  ingot  and  prevents 
or  reduces  tho  formation  of  pipes. 

Iron  an<l  steel;  Extraction  of  from  ore,  and 

the  formation  of  alloys  thereof.  T.  Rouse.  E.P. 
152,073,  2.7.19. 
Finklv  divided  ore  is  mixed  or  agglomerated  with 
the  requisito  amount  of  a  ferro-boro-silicate  (a  con- 
centrated silicate  solution  containing  3 — 4%  Fe2Os 
and  5—8%  of  calcined  borax)  and  reduced  to  metal 
in  a  plant  comprising  a  Siemens  furnace  provided 
with  electrodes  of  high  conductivity  of  an  alter- 
nating three-phase  system,  so  arranged  and 
operated  that  the  initial  or  heating  stages  of  the 
process  are  effected  by  the  gas  furnace  and  the 
subsequent  treatment  by  the  heating  action  of  the 
three-phase  current.  Alloying  metals  may  be  added 
at  a  suitable  stage  of  the  process. — J.  W.  D. 

Steel;  Manufacture  of  .  British  Thomson- 
Houston  Co.,  Ltd.  From  General  Electric  Co. 
E.P.  152,371,  5.6.18. 

Steels  containing  either  niobium  6 — 12%,  or 
niobium  3 — 6%  and  tungsten  6 — 10%,  or  niobium 
2 — 4%,  tantalum  3 — 6%,  and  tungsten  4—8%  are 
claimed.  Niobium  has  a  greater  hardening  and 
toughening  effect  than  other  alloying  metals,  and 
also  has  a  marked  purifying  action. — J.  W.  D. 

Chrome  iron  or  chrome  steel  alloys;  Production  of 

.     ■«'.  B.  Ballantine.     E.P.  152,399,  9.7  and 

16.8.19. 
C'liuciMUM  for  the  production  of  chrome-iron  or  i 
chrome  steel  alloys  is  prepared  from  a  thermo- 
reaction  mixture  comprising  chromic  oxide  or  a 
mineral  containing  it.  calcium  carbide,  and  a  basic 
oxide,  e.g.,  calcium  or  barium  oxide,  with  or  with- 
out one  or  more  other  thermo-reducing  agents,  such 
as  calcium  silicide  or  aluminium. — J.  W.  D. 


Steel  or  other  magnetic   materials;  Apparatus  for 
detecting   the   temperature  of  demagnetisation     >f 

.     C.  \Y    Stopford  and  0.  R.  Darling.     E.P. 

152,501,  28.9.19. 
A  sokt-iron  rod  pivoted  inside  a  coil  of  wire  moves 
under  the  increase  of  magnetic  flux  due  to  the  steel 
under  treatment  and  thereby  breaks  the  circuit  of 

a  bell  or  other  indieatur  device  When  the  tem- 
perature of  demagnetisation  of  the  steel  is  reached 
tin-  BOft-iron  roil  returns  to  its  original  position, 
the  circuit  is  restored,  and  an  indication  is  given. 

Sdieon-ieon  alloy t;  Prevention  of  graphite  precipi- 
tation in  the  manufacture  of  acid-resistant . 

Maschinenfabrik  Bsslingen.  G.P.  324,267,  4.9.18. 
Addn.  to  306,001  (J.,  1918,  628  a). 

I 'ruiiosii.ii  on  is  melted  with  low-carbon  iron  in  the 
same  apparatus,  under  such  conditions  as  to  exclude 
introduction  of  further  quantities  of  carbon. 

— W.  J.  w. 

Stl  el  eastings;  Proceil  far  manufacturing .    H. 

Hanemann.  G.P.  325,571,  23.12.19. 
Air-hardening  steel  is  used  in  the  manufacture  of 
the  castings,  which  are  then  treated  in  a  known 
manner.  Steels  with  a  high  tungsten,  nickel,  or 
manganese  content  and  a  corresponding  carbon 
content  have  on  air-cooling  an  austenitic  and  mar- 
tensitic  structure.  If  such  steels  are  heated  a  great 
improvement  of  the  structure  takes  place,  due  to 
tho  formation  of  sorbite  and  granular  pearlite,  so 
that  the  effect  of  the  casting  disappears.  The 
whole  of  the  ccmentite  in  the  steel  can  be  made  to 
agglomerate  into  nodules  by  a  special  heat  treat- 
ment, e.g.,  annealing  at  500° — 700°  C.  after  cooling, 
reheating  the  steel  and  allowing  it  to  oool  in  the 
air,  followed,  if  necessarv,  by  a  further  annealing. 

—A.  R.  P. 

Electric  arc  furnaces  [for  treatment  of  steel}.    A.  P. 

Heyen.  E.P.  152,176,  30.8.19. 
An  electric  arc  furnace  for  the  treatment  of  steel 
is  provided  with  hollow  electrodes  enclosing  burner 
tubes  through  which  is  introduced  into  the  space 
above  the  molten  charge  a  mixture  of  air  and  heavy 
hydrocarbons,  whereby  the  length  of  the  arc  is  in- 
creased.—J.  S.  G.  T. 

Electric   [metallurgical}  furnaces.     Electro-Metals, 
Ltd.,  and  T.  D.  Robertson.    E.P.  152,145,  18.7.19. 

In  electric  furnaces  of  the  type  wherein  the  current 
passes  from  one  or  more  electrodes  above  the  charge, 
through  the  latter  and  by  way  of  a  conducting 
hearth  to  electrodes  embedded  therein,  escape  of 
molten  metal  through  interstices  in  the  hearth  is 
prevented  by  surrounding  the  latter  with  a  non- 
conducting envelope  extending  above  the  highest 
level  of  the  molten  charge.  This  envelope  is  con- 
tained within  a  metal  easing  through  which  pass 
one  or  more  metallic  conductors  extending  from 
below  the  hearth  to  a  level  within  the  envelope 
above  that  of  the  charge. — J.  S.  G.  T. 

Acid-proof  metal  alloy;  Production  of  an  .     C. 

Rossi.  E.P.  121,730,  13.12.18. 
An  alloy  containing  13 — 15%  Si  for  ensuring  re- 
sistance to  chlorine  and  to  nitric,  sulphuric,  and 
actic  acids,  or  20 — 21%  Si  for  ensuring  resist- 
ance to  hydrochloric  acid,  is  prepared  by  melting 
iron  and  silicon  together  in  an  electric  furnace  and 
removing  all  impurities  by  crystallisation  by  cooling 
to  not  below  1  inn0  C.  The  strength  of  the  alloy  is 
improved  by  addition  of  small  proportions  of  fluxes, 
such  as  iron  sulphide. — J.  W.  D. 

Alloy.     B.  A.  Bangerter.     E.P.  152,277,  12.4.20. 
An  alloy  of  3J  pts.  of  fine  silver,  31  pts.  of  stan- 
dard silver,  1  pt.  of  12-carat  gold. — J.  W.  D. 
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Coating  articles  with  metal.     G.  de  Dudzeele  et  Cie. 

E.P.  139,143,  5.8.19.  Conv.,  18.2.19. 
The  articles  (e.g.  of  iron  or  steel)  are  treated  with  a 
mercury  salt  solution,  and  a  thin  layer  of  a  metal 
capable  of  forming  an  amalgam  having  great  affinity 
for  the  coating  metal  is  deposited  by  electrolytic 
means.  This  layer  forms  a  complex  amalgam 
with  the  iron  and  mercury,  and  the  coating  metal 
(e.g.,  lead,  zinc,  etc.)  is  applied  by  dipping.  The 
electroplating  may  precede  the  treatment  with  a 
mercury  salt. — J.  W.  D. 

Electric  arc  welding  and  metal  cutting;  Electrodes 
for  — .  W.  H.  Boorne.  E.P.  152,257,  3.2.20. 
Addn.  to  132,354  (J.,  1919,  827  a). 

A  covering  for  an  electrode  employed  in  electric 
welding  in  confined  positions  is  composed  of  cal- 
cined magnesite,  calcium  carbonate,  aluminium, 
graphite,  and  sodium  silicate.  Iron  peroxide  and/ 
or  ferrous  silicate  may  be  used  instead  of,  or  in 
addition  to,  the  graphite. — J.  S.  G.  T. 

Electric  welding,  rutting,  reducing,  or  like  opera- 
tions; Electrodes  for .     C.  J.  Holslag.     E.P. 

152,733,  12.7.19. 
The  electrode  is  provided  at  one  or  both  ends  with 
a  coating  or  covering  tapering  away  from  the  end. 

Magnesium  and  chlorine;  Apparatus  and  process 
for  the   electrolytic  decomposition   of  anhydrous 

magnesium     chloride    and    production    of    . 

E.  A.  Ashcroft.     E.P.  152,402,  9.7.19. 

An  apparatus  for  the  electrolytic  production  of 
magnesium  from  magnesium  chloride  consists  of  a 
pair  of  cast-steel  cells  arranged  in  series,  in  the 
lower  part  of  which  is  a  layer  of  molten  lead  alloyed 
with  5 — 10%  of  magnesium  which  is  kept  at  con- 
stant level  by  a  weir  across  the  cell.  The  cells  are 
connected  by  passages  at  the  bottom  with  opposite 
pockets,  which  enable  the  alloy  to  be  introduced  or 
withdrawn  as  required.  An  electrolyte  of  fused 
anhydrous  magnesium  chloride  (E.P.  152.401  ;  p. 
783  a)  is  superposed  on  the  alloy,  the  cell  walls  in 
this  part  being  lined  with  refractory  material.  Each 
cell  is  provided  with  a  lid  from  which  depend 
graphite  anodes  in  one  cell  and  iron  or  steel 
cathodes  in  the  second  one.  In  operation  the 
magnesium  produced  in  the  primary  cell  is  collected 
in  the  lead  alloy,  while  in  the  second  cell  the  metal 
withdrawn  from  the  alloy  floats  on  the  electrolyte 
and  is  deposited  on  the  iron  or  steel  cathode  from 
which  it  is  removed  periodically.  The  process  is 
made  continuous  by  ladling  lead  alloy  from  the 
primary  into  the  secondary  cell  at  suitable  in- 
tervals and  by  the  introduction  into  the  primary 
cell  of  fresh  magnesium  chloride  as  required.  The 
temperature  of  the  cells  should  be  maintained  at 
750°  C.  Quantitative  yields  of  magnesium  of  a 
high  degree  of  puritv,  and  of  chlorine,  are  obtained. 

— W.  J.  W. 

Magnesium  or  alloys  of  magnesium ;  Production  of 

and    a    by-product    [magnesium    chlorate']. 

E.  A.  Ashcroft.'    E.P.  152,403,  9.7.19. 

Hyorated  magnesium  chloride  is  dehydrated  (E.P. 
152.401;  p.  783  a)  and  the  anhydrous  chloride  elec- 
trolysed to  produce  magnesium  or  an  alloy  (E.P. 
152,402;  supra).  The  chlorine  liberated  is  absorbed 
in  masrnesium  oxide  emulsion,  thus  producing 
magnesium  chlorate  as  by-product  and  hydrated 
magnesium  chloride,  which  after  separation  of  the 
chlorate  is  utilised  again  in  the  process. — J.  W.  D. 

Flux  solder  for  aluminium ;  Combined .     A.  J. 

Ansell.     E.P.  152,486,  8.9.19. 

Tin  61b.,  zinc  21b.,  aluminium  1J  lb.,  lead  3  lb.,  and 
a  hardener,  consisting  of  2  oz.  of  copper  and  2  oz. 
of  aluminium,  are  melted  together  with  cryolite 
powder  and  lithium  fluoride  in  a  graphite  crucible, 


and  the  molten  material  is  fluxed  with  manganese 
chloride  and  ammonium  chloride. — J.  W.  D. 

Magnetic  separators  for  treating  ferrous  ores.     F. 

Quinonero.  E.P.  152,549,  24.12.19. 
A  rotating  cylinder  surrounding  stationary 
magnets  is  mounted  above  a  shaking  table,  and 
longitudinal  projections  (bars  of  copper)  on  the 
periphery  of  the  cylinder  engage  with  the  ore  par- 
ticles on  the  table  and  facilitate  separation  of  the 
non-magnetic  from  the  magnetic  particles,  the 
latter  being  carried  by  the  cylinder  to  a  receptacle. 

Ore-flotation  agent;  Process  of  producing  an  . 

H.  Cannon,  C.  Barbre,  and  E.  H.  Leslie,  Assrs. 
to  General  Petroleum  Corp.  U.S. P.  1,337,542, 
20.4.20.    Appl.,  8.10.17. 

Water  which  has  been  in  contact  with  petroleum  or 
petroleum  products,  especially  with  cracked  oil 
during  refining,  is  an  efficient  flotation  agent.  It 
is  made  alkaline  and  concentrated  for  transporta- 
tion, and  when  required  for  use  is  treated  with  acid. 
It  is  used  in  conjunction  with  the  oils  commonly 
used  for  flotation. 

Flotation  process  [for  recovery  of  molybdenite']. 
E.  B.  Thornhill.  Assr.  to  General  Engineering 
Co.     U.S. P.  1,338,264,  27.4.20.     Appl.,  8.3.18. 

The  ore  pulp  is  treated  with  oil  as  in  the  usual 
flotation  process,  whereby  molybdenite  is  "coagu- 
lated "  in  preference  to  other  minerals,  e.g.,  iron 
and  copper  pyrites.  The  resulting  concentrate  is 
screened;  the  "  uncoagulated "  minerals  pass 
through  the  screen  and  are  returned  for  re- 
treatment. 

Zinc   and    cadmium;   Process   for   separating    and 

recovering  by  acid   treatment.      J.   Leibu. 

G.P.  322,142,  15.2.17. 

Products  containing  cadmium  and  zinc  are  stirred 
witli  water  and  sufficient  concentrated  acid  is  added 
to  dissolve  the  zinc,  leaving  the  other  metals  as  a 
sponge  or  scum.  The  zinc  solution  is  evaporated 
111  a  fireclay  furnace  the  floor  of  which  consists  of  a 
fireclay  arch  under  which  the  heat  is  applied.  The 
cadmium  is  recovered  from  the  "  sponge  "  by  treat- 
ing it  with  sulphuric  acid  and  an  oxidising  agent, 
e.g.,  nitrous  acid.  From  this  solution  the  cadmium 
is  precipitated  by  means  of  a  zinc-iron  couple. 

—A.  R.  P. 

Ore-roasting   furnace;   Annular,   mechanical   . 

C,  L.  A.,  and  H.  G.  H.  Promnitz.    G.P.  323,469, 

18.3.13. 
The  carrier  for  the  stirrers  is  in  the  form  of  a 
closed  ring  and  6erves  to  close  the  inner  side  of  the 
hearth.  Each  hearth  has  its  own  stirring  mechan- 
ism, which  is  independent  of  that  of  the  other 
hearths,  so  that  it  is  possible  to  run  each  rabble 
backwards  or  forwards,  fast  or  slow,  or  to  stop  it 
for  cleaning  or  emptying  one  hearth  without  inter- 
fering with  the  operation  of  the  others. — A.  R.  P. 

Zirconium;   Production   of   from   its   ores   or 

oxide.  W.  North  and  H.  Loosli.  G.P.  324,945, 
15.11.19. 

Zirconium  ore  or  oxide  is  heated  under  pressure  in 
an  electric  furnace  in  presence  of  a  reducing  agent 
such  as  charcoal.  The  formation  of  zirconium  fume 
is  thus  avoided. — W.  J.  W. 

Aluminium;    Manufacture    of    .       V.    Gerber. 

E.P.  139,194,  18.2.20.     Conv.,  18.2.19. 
See  U.S.P.  1,350,150  of  1920;  J.,  1920,  657  a. 

Metal  and  metallic,  articles;  Preservation  of  . 

N.    C.    F.    Jensen.      U.S.P.    1,354,487,    5.10.20. 

Appl.,  23.4.19. 
See  E.P.  149,371  of  1919;  J.,  1920,  694  a. 
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Furnacr     (daft     tin/ire*;     Manufacture     of    [wntrr- 

I    annular]    .      ('.    0.    Bower.       I    P 

168,668,  2.3  - 

(a)  77:!.   'Roasting  minerals  (E  P 
180,978).     774, KUn*(E.e.  152,609).     >'.    Titanium 
ami      vanadium      compound*      (G  P       924,68 
//         ;.  n  i  E.P.    152  56 1         7-1.   /'.  ■  rial 

,  (E.P.   i  S/afl  eemei       I    P 

XI.-ELECTBO-CHEMISTBY. 

Galvanic     cells     and     accumulators;     Sew    . 

lei.  Elektrotechn.  Anseiger,  1920,  7n.  7J. 
C'li.-m.-Z.-it..  1990,  44,  ftep.,  960. 
A  drt  coll.  of  which  the  positive  system  ma?  bo 
renewed,  is  constituted  ol  the  combination  lead 
peroxide,  dilate  sulphuric  acid,  cine.  I  lie  average 
i  E.M.I  is  2*8  volts.  When  the  cell  runs 
ilo»  n  the  sine  plates  sre  replaced  by  others,  and  arc 
meanwhile  recharged  between  two  lead  leain 

dilate  sulphuric  acid.  Spent  manganese  dioxide 
employed  as  depolariscr  is  revivified  by  powdering, 
t  r«:i  1 1  iiu  successively  with  solutions  ol  salts 
which  auaolve  out  salts  of  ammonium  and  tine, 
with  superheated  steam  under  high  pressure,  and 
with  ozone,  hypochloroos  acid,  or  a  halogen. 
Alternatively,  oxidation  may  bo  effected  electro- 
lytically,  the  electrolyte  employed  containing  hypo- 
chlorous  acid,  chlone  acid,  a  hypochlorite,  or  salts 
such  as  magnesium  chloride,  which  yield  a  solution 
of  a  hypochlorite  on  being  electrolysed,  or  potas- 
sium  inaiiganate  or  permanganate,  bichromate,  etc. 

—J.  S.  G.  T. 

Electrode  processes.     Stager.     See  X. 
Patents. 

Electric  furnaces.     H.  Wad.'.     From  Booth  Electric 

Fan    oeCa      E.P.  152,904,  9.1.20. 
Skk  U.S. P.  1,332,795  of  1920;  J.,  1920,  375  a. 

etrolysi)  of  aqueous  solutions  by  means  of  pro- 
pulsiv  electrodes.     A.   Luib  and   B.  Steinbuch, 
Aasrs,  to  Boc.  of  ('hem.  Ind.  in  Basle.      I  ,S  P. 
1,364,498,  "..10.20.     Appl.,  29.1.13. 
See  E.P.  11,872  of  1913;  J.,  1913,  981. 

See  also  pages  (a)  774.  Distillation  apparatus 
(G.V.  893,414).  782,  Fixation  of  nitrogen  (TJ.S.P. 
1,834,690).  787,  Electric  furnaces  (E.P.  153,146 
and  158,176)  trodetfor  welding  etc.  (E.P. 

162,867    and    152.73:0;    Magnesium    and    chlorine 
(E.P    168,408).     808,   Pinacone  (6.P.  334,919  "and 
- 

XII.    FATS;  OILS;  WAXES. 

Oils;     tTydmtfsmation     of    .       M.     Frejacque. 

Cliim.  et  Ind.,  1920,  4,  443 — 456. 

LlS) BUD  oil  with  iodine  value  160  was  hydrogenated 
under  the  same  conditions,  with  basic  nickel  car- 
bonate, reduced  respectively  in  dry  hydrogen  and 
in  the  oil  itself,  as  catalyst,  the  amount  of  nickel  in 
each  case  being  1%  of  the  oil.  With  the  nickel 
previously  reduced  at  MVP  ('.  the  iodine  value  after 
4  hrs.  was  168,  and  with  that  reduced  at  240°  C.  it 
Was  133.  whilst  with  the  same  catalyst  reduced  in 
the  oil  itself  at  160°  and  240°  C.  the  iodine  value 
of  the  oil  was  reduced  to  7o  and  20  respectively. 
Thes..  results  confirm  the  conclusions  of  Siegmund 
and  Suida  (J.,  1915,  970).— C.  A.  M. 

PerUln  oQ.  H.  A.  Gardner  and  P.  C  Holds.  Paint 
Manuia. turers'  Assoc.,  I.S.A..  (ire.  106,  Oct., 
1920.    -  pp. 

Pntn  i  \  s.  ed  contains  33-  35  of  a  greenish-yellow 
or  brownish  oil  of  characteristic,  agreeable  odour, 


which  in  many  respects  resembles  linseed  oil.     It 

dries  bo  a  tOUgh  Sim  Blightly  more  slowly  than  ran 
llllseed    oil,    but    thl  I'll    "I    n\\gon    absorp- 

tion with  the  addition  of  a  drier  appears  to  be 
greater  than    is  the  case  with  linseed  ml.       lis  must 

obvious  defect  is  the  tendency  of  the  Blm  to 
"  crawl  "  oi  ■■  creep  "  into  droplets  'on  a  surface,  a 
fault  which  .an  he  inhibited  by  increasing  its 
viscosity  by  bodying-up  (blowing)  or  by  admixture 
with  an  oil  of  lower  surface  tension,  6.C.,  linseed  or 

i    bean  oil.      A   sample   ol    perilla  oil  secured 

direct  from  the  Orient  had  the  pillowing  charac- 
ters:— sp.  gr.  at  16*6  i'..  0*9364;  moisture  and 
volatile  matter.  0*07  ;  acid  value,  70;  iodine 
value.    L98'8j    saponif.    value,    198*1;    unsaponiliiible 

matter.    1*07     ;   n,,-'  ■1*4803.     The   wetting  power 

.1    perilla   oil   is  greater  than   that  of   linseed  oil  as 

measured  by  the  determination  of  the  oil  absorption 
ol   pigments  (.1.,   L980,  806a).  30  g.  of  lithopone 

absorbing  4*7  i.e.  and  ■">  •_'  B.C.  oi  the  two  mis  respect- 
ively. Tlie  oil  shows  no  separation  of  mucilage  on 
heating  quickly  to  310  ('..  and  little  darkening  iii 
colour  takes  place  at  this  temperature,  thus  indi- 
cating its  suitability  for  the  manufacture  of  pale 
\  inrushes.  As  a  paint  vehicle  perilla  oil  is  equal  to 
linseed  oil  in  regard  to  weathering;  the  "creep- 
ing "  effect  observed  when  it  is  used  in  conjunction 
with  white  lead  mav  ho  corrected  by  previously 
heating  the  oil  to  500°  F.  (260°  C.)  or  mixing  it 
with  a  proportion  of  raw  linseed  oil. — A.  de  W. 

Chia  [Salvia    hispanica]   oil.     II.   A.   Gardner  and 
'    P.    C.     Holdt.       Paint     Manufacturers'    Assoc., 
U.S.A.,  Circ.  105,  Oct.,  1920.     8  pp. 

a  sample  of  chia  seeds  from  Mexico  gave  the  follow- 
ing results: — Oil  obtained  by  pressing,  22*33%  ;  oil 
in  press  cake,  10*5%  ;  nitrogen  in  cake,  3*6%  ;  P,0, 
in  cake,  1*5%.  The  filtered  oil  gave  the  following 
.lata:— Sp.  gr.  at  15*5°  C,  0*933*;  and  value.  ()<>; 
iodine  value,  192*2;  saponif.  value,  192*2;  unsaponi- 
fiable  matter,  0*8%  ;  nD"  =  l*4855.  The  cil  was  clear 
and  of  light  amber  colour.  It  dried  slowly  in  its 
raw  state  and  the  surface  in  a  film  tended  to  pull 
together  at  point*,  indicating  high  surface  tension. 
When  siccatised,  the  oil  dried  as  rapidly  as  linseed 
oil.  The  "crawling"  tendency  of  the  oil  film  is 
practically  overcome  by  heating  to  500°  F.  (260°  C.) 
for  15  mins.,  this  treatment  yielding  an  oil  which 
when  siccatised  with  a  liquid  drier,  showed  even 
superior  drying  power  to  linseed  oil  treated  with 
the  same  amount  of  drier.  The  wetting  power  of 
the  oil  as  measured  by  the  method  for  determining 
the  oil  absorption  of  pigments  (J.,  1920,  306  a)  was 
lower  than  that  of  linseed  oil,  6*2  c.c.  of  chia  oil  as 
against  5*1  c.c.  of  linseed  oil  being  absorbed  by  20  g. 
of  white  lead.  The  maintenance  of  its  colour  during 
heat  treatment  indicates  the  suitability  of  chia  oil 
for  the  manufacture  of  pale  varnishes.  It  seems 
probable  that  several  species  of  Salvia  contain  oils 
exhibiting  varying  degrees  of  drying  power. 

—A.  de  W 

Fatty  acids;   Anhydrides  of  the    higher  aliphatic 

.     III.      D.   Holde  and  H.  Smelkus.      Ber., 

1920,  53,  1889—1897. 

TlIK  dehydration  of  the  laity  acids  of  linseed  "il 
and  of  commercial  olein  by  acetic  anhydride  at 
150° — 160°  ('.  lias  been  studied.  Acetic  acid  and 
excess  of  acetic  anhydride  cannot  he  removed  from 
the  products  by  steam  since  the  fatty  anhydrides  are 
thereby  almost  completely  converted  into  the  acids. 
Crystallisation  from  alcohol  and  distillation  under 
diminished  pressure  are  unsuitable  for  the  separa- 
tion of  fatty  anhydrides  from  the  parent  fatty  a'  ids, 
hut  this  can  be  effei  ted  by  means  of  solid  sodium 
carbonate  or  aqueous  solutions  of  the  latter.  The 
proportion  of  acid  to  anhydride  in  the  mixtures 
cannot  bo  determined  by  titration  with  A// 10  or 
2V/20  alcoholic  alkali,  which  causes  a  gradual  con- 
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version  of  the  fatty  acid  into  the  corresponding 
ester  and  salt. — H.  W. 

Fatty   acids:   Anhydrides   of   the    higher   aliphatic 

.     IV.     D.  Holde  and  I.  Tacke.     Ber.,  1920, 

53,  1898—1907.  (Cf.  supra.) 
The  mixed  fatty  acids  from  linseed  and  rapeseed 
oils  and  oleic  acid  can  be  satisfactorily  dehydrated 
at  150° — 160°  C.  with  35  times  the  amount  of  acetic 
anhydride  theoretically  necessary,  and  it  is  possible 
that  this  proportion  can  be  further  greatly  reduced 
and  that  the  operation  can  be  effected  at  the  ordinary 
pressure.  The  excess  of  reagent  is  removed  by  dis- 
tillation under  diminished  pressure  and  the 
products  are  further  purified  by  agitation  with 
powdered  sodium  carbonate  or  aqueous  sodium 
carbonate  solution  (5%).  Their  purity  is  conveni- 
ently examined  by  determination  of  the  mol.  wt.  in 
freezing  benzene.  The  mixtures  have  generally  a 
higher  melting  point  than  the  acids  from  which 
they  are  derived  and,  at  the  ordinary  temperature, 
are  semi-solid  and  sometimes  partly  crystalline. 
In  viscosity,  volatility,  and  refractive  index  they 
closely  resemble  the  corresponding  glycerides. 
They  are  decomposed  by  N  / 10  or  more  dilute 
alcoholic  alkali  into  almost  exactly  equivalent 
amounts  of  fatty  salt  and  ester,  but  the  so-called 
saponification  value  can  be  determined  in  the  usual 
manner.  Mixed  anhydrides  of  the  fatty  acid  and 
acetic  acid  are  not  present. — H.  W. 

a-Monoglycerides;     New     synthesis    of    .       E. 

Fischer,  M.  Bergmann,  and  H.  Barwind.     Ber., 
1920,  53,  1589—1605. 

ACETONEGLYCEROL,        (CH^CX^  ^q^         feacts 

readily  with  acyl  chlorides  in  the  presence  of 
quinoline  yielding  substances  from  which  the 
acetone  residue  is  easily  removed,  generally  by 
treatment  with  acid,  yielding  o-monoglycerides. 
The  preparation  of  a-benzoyl-,  a-p-nitrobenzoyl-, 
a-stearyl,  a-lauryl,  and  a-palmityl-glycerol  is 
described  together  with  that  of  several  mixed 
glycerides  obtained  by  the  further  action  of  acid 
chlorides  on  these  products.     (£'/.  J.C.S.,  Dec.) 

— H.  W. 

Acetoneglycerol  [isopropylideneglycerol]  and  its 
applicability  to  the  preparation  of  pure  a-glycer- 
ides.  A  compound  of  phosphoric  acid  and 
glycol.  E.  Fischer  and  E.  Pfiihler.  Ber.,  1920, 
53,  1606—1621. 

Acetoneglycerol  is  transformed  by  acetic  an- 
hydride and  pyridine  into  acetylisopropylidene- 
glycerol,  b.p.  84°  C.  at  9  mm.,  87°  C.  at  12  mm., 
which  is  converted  by  iV/4  sulphuric  acid  into 
o-monoacetin,  b.p.  103°  C.  at  04  mm.  Even  at  the 
lowest  possible  pressure  slight  decomposition  occurs 
during  distillation  and  it  is  thus  very  probable  that 
all  the  mono-  and  di-glycerides  described  previously 
in  the  literature  and  purified  by  distillation  under 
diminished  pressure  are  not  homogeneous.  Phos- 
phoryl  chloride  converts  acetoneglycerol  into  iso- 
propylidene-/3y-dihydroxypropyl  phosphate  which  is 
transformed  by  sulphuric  acid  into  o-glyceryl  phos- 
phate and  di-isopropylideneglycerol  monophosphate. 
Ethyleneglycol  is  converted  by  phosphoryl  chloride 
and  pyridine  at  -20°  C  into  /3-chloroethyl  phos- 
phate, Cl.CH2.CH,,O.PO(OH)2.  The  introduction 
of  the  dihydroxypropyl  complex  into  other  sub- 
stances is  most  readily  effected  by  means  of  acetone- 
glycerol-a-iodohydrin ;  the  chlorine  atom  of  the 
chlorohydrin  is  too  firmly  retained  for  this  purpose. 

— H.  W. 

Glycerin;       Manufacture       of       -.        Verbeek. 

Seifens.-Zeit.,  1920,  44,  47,  133,  190,  234.     Cheiu.- 

Zeit.,  1920,  44,  Rep.,  187. 
The  apparatus  of  van  Ruvmbeke  (E.P.   24,556  of 
1893  and  12,367  of  1894;  J.,  1894,   1070,   1208)  is 


the  most  suitable  for  the  distillation  of  impure 
crude  glycerins,  and  apparatus  with  rectifying 
columns  for  saponification  glycerins.  In  the  former 
method  a  sweet  water  containing  5 — 15%  of  glycerol 
is  left,  whilst  in  the  latter  the  sweet  water  is 
practically  free  from  glycerol.  In  van  Ruymbeke's 
process  it  is  best  to  use  steam  at  a  pressure  of  at 
least  10 — 14  atm.  so  as  to  obtain  a  temperature  of 
at  least  175°  C.  Better  rectification  is  effected  by 
having  the  columnar  vessel  of  the  condenser  in  a 
slanting  rather  than  in  a  horizontal  position.  In 
the  subsequent  concentration  of  the  distillate  in  the 
receiver  a  temperature  of  125°  C.  must  not  be  ex- 
ceeded, and  the  pressure  of  steam  is  therefore 
reduced  to  2  atm. — C.  A.  M. 

Fats  and  oils  as  source  of  vitamin  A.     Drummond 
and  Coward.     See  XIXa. 


Glycerol    substitutes. 
See  XX. 


Neuberg     and    Reinfurth. 


Reilly  and  Hickin- 


Butter  fat  and  other  fats. 
bottom.     See  XXIII. 

Patents. 

Tang  or  other  vegetable   oils;  Nitration  of  . 

G.  H.  Howse.     E.P.  152,095,  4.7  and  16.8.19. 

Fatty  oils,  fatty  acids  from  these,  or  mixtures 
thereof,  are  nitrated  at  reduced,  atmospheric,  or 
increased  pressures  with  strong  or  dilute  nitric  acid 
in  the  presence  of  inert  solvents,  e.g.,  petroleum 
spirit  or  the  naphthene  residue  from  the  nitration 
of  Borneo  spirit.  For  example,  tung  oil  is  mixed 
with  50%  by  vol.  of  petroleum  spirit,  the  mixture 
mechanically  agitated  in  a  closed  jacketed  pan,  and 
10 — 15%  of  commercially  pure  nitric  acid  slowly  run 
into  the  mixture,  which  may  be  heated  not  above 
40°  C.  The  mixture  is  maintained  at  this  tempera- 
ture and  agitation  continued  until  only  a  faint 
trace  of  free  nitric  acid  remains.  The  excess  of 
acid  may  be  removed  either  by  addition  of  a  further 
quantity  of  tung  oil  and  solvent  or  by  addition  of  a 
solvent  capable  of  nitration,  e.g.,  heavy  solvent 
naphtha.  The  nitrated  mixture  may  then  be  used 
as  such  in  the  manufacture  of  varnishes,  paints, 
rubber  substitutes,  insulators,  etc.,  or  the  volatile 
solvent  may  be  recovered  in  a  reduced  pressure 
recovery  plant. — A.  de  W. 

Powdered  metals  and  reduced  metallic  compounds 

[as  catalysts];  Making  .     Process  of  making 

catalytic  material  [_for  hydrogenating  oils],  C. 
Ellis.  U.S. P.  (a)  1,329,322  and  (b)  1,329,323, 
27.1.20.     Appl.,  (a)  1.8.19  and  (b)  31.1.19. 

(a)  A  catalytic  material  containing  nickel  or  other 
metal  with  atomic  weight  between  about  58'7  and 
63'6  is  reduced  in  paraffin  wax,  at  the  cracking 
temperature  of  the  latter,  (b)  Catalytic  material 
containing  nickel  in  combination  with  an  acid  of 
the  nitrogen  oxide  group  is  heated  in  a  reducing 
atmosphere,  sintering  being  prevented  by  the  intro- 
duction of  a  diluting  agent  during  the  early  stages 
of  heating. — C.  A.  M. 

Wool  fat ;  Process  of  saponifying .   I.  Lifschiitz. 

G.P.  324,667,  28.5.18. 

Wool  fat  is  digested  with  aqueous  alkali  solution 
at  a  moderate  temperature  until  the  fatty  acids 
liberated  from  a  sample  show  an  acid  value  corre- 
sponding to  the  saponification  value  of  the  original 
fat.— C.  A.  M. 

Soap;  Process  for  the  manufacture  of .     J.  J. 

Morel.     E.P.  131,881,  13.8.19.     Conv.,  28.8.18. 

The  6odium  carbonate  used  in  the  manufacture, 
e.g.,  of  oleic  acid  soap,  is  replaced  by  the  crude 
sodium  sulphite  obtained,  e.g.,  on  fusing  benzene- 
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sulphonic  acid  with  ■odium  hydroxide.   Tlw  sulphur 
dioxide  lilK-r.it.>!  is  either  collected,  or  la  Oft 
:.        posing  calcareous  soaps,     I.    a    <. 

Catalyst  f for  hydroatnating  ml.-.].     II     K    Moore, 
t„  Brown  Co.     U.S.I'.  1,3-ji  18.19. 

Appl.,  4.4.W 
-  P.  100,01).'.  of  1914;  J.,  L916,  178 


XIII.    PAINTS;  PIGMENTS;   VARNISHES; 
RESINS. 

Antimony  mipauis*;  Chemical  examination  of . 

A    ran  Roeaem  and  P.  Dekker.     [ndiarubber  J 

M, 
Antimony    pentasulphide    is   decomposed    by    hoi 
.iirlion  bisulphide  with  liberation  of  sulphur;  the 
dcterinm.it ion  ol  the  Free  sulphur  content    I 
traction  in  the  customary  manner  is  therefore  in- 
accurate    Provided  that  little  or  no  antimoi 

sulphide  is  present,  tfa timation  of  free  sulphur 

tan  be  effected  by  treating  1  g.  with  •-'■' t  boil- 

ocentrated  hydrochloric  acid  for  10  nun--.,  the 
sulphur  in  the  insoluble  portion  being  determined 
by  drying,  extracting  with  carbon  bisulphidi 

i  in,  ludea  both  the  free  sulphur 
and  the  sulphur  Formed  by  the  reaction 

Sb^+eiUM    L'Si.C'l,    SB  B  --2S, 
and  a  correction   is  mado  in  the  calculation  ol   the 
amount  of  original  free  sulphur.     Weber's  D 

f,,r  estimating  Ft ulphur  by  removing  the  anti- 

inonv  sulphide  with  aqueous  ammonia  is  applicable 
only  in  the  absence  of  trisulpbide  and  with  the  use 
of  ammonia  of  the  lowest  possible  concentration. 
Calcium  sulphate  is  estimated  by  extracting  with 
hot  water  and  precipitation  as  calcium  oxalate,  tn 
isolating  possible  adulterants  by  treating  with  ^ 
solution  of  eanatie  alkali,  prolonged  heating  is  in- 
■dTisaUe  on  account  of  the  tendency  of  part  of  the 
antimony  to  separate  again  from  solm 

— D.  F.  T. 

Carbot  Ch miud  process  of  makintj .  R.O. 

Neal.  Chem.  and  Met.  Eng.,  1920,  23,  729—  784. 
The  channel  process  of  making  carbon  black  from 
natural  ph  is  that  moat  widely  empl  lyed.  The  con- 
densing buildings  are  made  of  sheet  iron  at  i 
to  a  steel  frame-work,  and  in  the  case  of  those  con- 
taining two  groups  of  channels  are  18  to  20  ft.  w  nle 
and  80  to  115  ft.  long.  The  condensation  channels 
are  of  mild  steel.  7  to  8  in.  wide,  bolted  together  in 
lengths  up  to  100  ft.,  and  are  supported  by  trucks 
running  on  overhead  rails.  The  condensed  carbon 
is  removed  by  means  of  scrapers  preferably  in  direct 
contact  with  the  channels,  while  the  trestles  or 
tabl.-s  on  which  the  channels  rest  are  moving  in  one 
direction  only.  Most  of  the  plants  have  eight  rows 
of  such  channels  upon  each  table  or  trestle,  which 
is  moved  continually  to  and  fro  over  a  distance  of 
55 — 60  ins.  in  16  mins.,  and  as  a  rule,  there  are 
si.l.  scrapers  for  removing  the  carbon  from  the  sides 
of  the  channel  beams.  The  carbon  falls  into  hoppers 
and  is  then  conveyed  by  screw  conveyors  to  the  bolt- 
ing machine.  The  burners  for  the  gas,  between  the 
hoppers,  are  fitted  with  lava  tips  made  from 
steatite,  which  is  subsequently  hardened  at  2000°  F. 
(1090°  C.).  They  should  produce  a  uniform  flame 
with  uniform  gas  consumption.  The  size  of  the 
steel  screen  in  the  bolting  machines  usually  ranges 
from  45  to  60  meshes  per  in. — C.  A.  M. 

Carbon  black:  The   ditc,    plate,  and   cylinder  pro- 
cesses for  the  production  of  .     R.  O.   Neal. 

Chem.  and   Met.  Eng.,  1920,  23,  785—789. 

A  detailed  description  of  the  plant  used  in  each 
process  is  given,  together  with  instructions  for  the 
care  of  the  large  number  of  gears  that  are  required. 


The  disc  and  plate  processes,  in  which  the  black  is 
deposited  on  rotating  dies  ,,i  Sfl  \-j  in.  diam.,  or 
on  stationary  or  rotating  plates  ol  34  ft.  diam.,  pro- 
duce approximately  the  same  amount  of  black  per 
1000  cb.  Ft.  of  gas.  bu!  the  cylinder  system,  in 
which  the  black  is  deposited  on  rotating  cylinders, 

3 — 8  ft.  long  and  sj   m.  diam  ,  produce ich  less, 

although  the  product  is  much  more  valuable,  espe- 
cially For  making  high-grade  printing  inks. 
Carbon  black  produced  by  cracking  natural  gas  is 

71  irj    dense  and  of  I  grey  colour  and  I. mis  gritty 

particles  which  render  M   practically   USeleSS  foi   most 

commercial  purposes.     A,.  H.  P. 

i  esters  ("  lin  ") ;  Vrodm  I 

and  application    m    oarniih    mamufou 

11.  A.  Qardner  and  K.  E,  Coleman.    Paint  Mann 
facturers'  Ass,,,-.,  [J.8.A.,  Circ.  101,  Aug..  1920. 
22  pp. 
N'k.ctu.m,  glycerin-rosin   esters  for  use  in   varnish 
manufacture  can  l»-  prepared  in  an  open  varnish 

pot  by  employing  tungoil  as  an  estenfying  catalyst, 
whereby   "  tunga   resin,"   an   ester-like  resin   of  low 

acid  value  is  obtained.  Rosin  li  -t  19 — 21%  of  its 
weight  as  fume  when  heated  alone  to  a  temperature 
ir  a  tune  Sufficient  to  cany  out  esterilieation 
with  glycerin,  whilst  the  acid  value  of  the  residue 
remained  substantially  unchanged.  The  presence 
of  6%  of  lime  reduced  the  loss  to  7%,  and  the  acid 
ralueol  the  residue  dropped  from  158"5  to  78'5.    ( >n 

heating  such  limed  rosin  with  12%  of  its  weight  of 
glycerin  to  350°  F.  (177°  C.)  in  20  mins.,  thi  n  to 
440°  F.  (223°  C.)  in  20  mins.,  and  finally  to  500°  F. 
(260°  C.)  in  10  mins.  the  acid  value  fell  to  CI,  and 
the  cloudiness  due  to  the  limed  rosin  disappeared. 
Under  nearly  similar  conditions  of  experiment  rosin 
and  glycerin  combined  to  only  a  small  extent,  a 
residue  with  an  acid  value  of  141'6  being  obtained, 
whilst  the  additional  presence  of  5%  of  tung  oil  re- 
sulted in  a  product  with  an  acid  value  of  123'4.  A 
brown  tunga-resin  of  acid  value  (in  alcohol)  21'8  (in 
alcohol-benzol  24*4)  was  obtained  by  the  following 
method,  the  loss  bv  fuming  being  8'8%  .  80  parts  of 
tung  oil  is  heated  in  10  mins.  to  350°  F.  (177°  C), 
12  pis.  of  lime  is  added,  and  tho  temperature  main- 
tained  for  20  mins.  200  pts.  of  rosin  is  then  added 
and  the  temperature  raised  in  20  mins.  to  425°  F. 
(219°  C),  the  flocculent  calcium  tungate  formed 
going  into  solution.  The  temperature  is  allowed 
to  drop  to  350°  F.  (177°  C),  30  pts.  of  glycerin 
added,  the  temperature  raised  in  20  mins.  to  450°  F. 
(232°  C),  and  then  in  7  mins.  to  500°  F.  (260°  C). 
The  mass  is  then  cooled  to  475°  F.  (246°  C).  and 
maintained  thereat  for  45  mins.  The  reduced 
losses  by  fuming  during  esterification  in  the  pre- 
sence of  tung  oil  may  he  due  to  the  head  of  froth 
formed  by  the  tung  oil  acting  as  a  protecting  layer 
against  oxidation  by  air.  The  methods  of  prepara- 
tion of  three  typical  varnishes  comprising  tunga- 
resin  and  tung  oil  are  given  (if.  J.,  1920,  664 a). 

A.  de  \V. 

Varnish  fume  recovery.     C.  H.  Jones.     Chem.  and 
Met.  Eng.,  1920,  23,  16,  771—776. 

The  necessity  of  reducing  the  nuisance  caused  by 
the  escape  of  noxious  fumes  from  the  factory  has  led 
to  the  recovery  of  products  previously7  regarded  as 
waste  and  has  thus  resulted  in  considerably  more 
economical  working.  Typical  modern  installations 
are  described  and  illustrated  with  photographs  and 
plans.  The  fires  are  operated  with  positive  suction 
to  ensure  a  good  draught  and  minimise  smoke  issu- 
ing from  a  short  pipe  on  the  roof  of  the  pent-house 
which  serves  in  place  of  a  stack.  The  charged  gum 
pot  is  placed  on  the  fire  and  a  fume  exhaust  cover, 
attached  to  a  collapsible  swinging  pipe  easily  mani- 
pulated by  hand,  lowered  on  to  it.  "  Cooking  " 
for  li  hrs.  was  necessary  under  the  old  system,  but 
30  mins.  is  sufficient  with  the  new  arrangement 
The  lid  and  exhaust  system  minimise  the  possibility 
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of  flashing  or  burning,  and  the  insertion  of  screens 
in  the  flues  permits  of  the  location  of  spontaneous 
combustion.  After  incorporation  of  the  oil  the 
gum  pots  with  their  charges  are  removed  to  the 
cooling  room  and  again  connected  with  another  por- 
tion of  the  same  fume  recovery  system.  The  fumes 
from  these  two  sources  are  drawn  through  a  water- 
scrubbing  tank  in  a  pent-house  on  the  upper  floor, 
where  the  heavier  particles  settle  out  and  the  re- 
mainder pass  through  a  turbine  to  a  similar  tank 
filled  with  lime  water.  Products  are  recovered 
from  the  condensed  matter  on  the  inner  surfaces  of 
the  piping  ahead  of  the  water-tank  and  from  the 
deposit  in  the  water-scrubbing  tank,  and  the  lime- 
soap  emulsion  formed  in  the  lime  scrubber  is  boiled 
to  remove  excess  of  lime  water  and  neutralised  w 
acid.  The  recovered  products  are  ultimately  re- 
turned to  the  gum  pot.  The  ultimate  exhaust 
from  the  fume  recovery  system  possesses  only  a 
faint  soapy  odour.  The  thinner  recovery  system 
operates  entirely  separately  from  the  fume  recovery 
system.  The  condensing  system  returns  the  con- 
densed solvent  to  the  gum  pot,  a  loss  of  only  2%  of 
the  total  solvents  used  being  thus  obtained.  The 
finished  varnish  is  pumped  to  large  settling  tanks 
and  thence  through  a  De  Laval  centrifugal 
separator,  such  clarification  having  been  found 
superior  to  methods  involving  filtration.  Records 
of  runs  of  typical  varnishes  in  a  non-recovery  plant 
are  given  and  show  the  losses  in  gum-resin  as  fume 
to  be  30— 42%.— A.  de  W. 

Japan     lac;     Main     constituent     of    .       VII. 

Urushiol  monom-ethyl  ether  and  the  mechanism  of 
the  oxidation  of  urushiol.  R.  Majima  and  G. 
Takavama.  Ber.,  1920,  S3,  1907—1916.  (Cf.  J., 
1916,' 128,  129,  1007.) 

One  of  the  two  hydroxy  groups  of  urushiol  is  more 
readily  methylated  than  the  other  and  the  product 
obtained  by  partial  methylation  is  shown  by  a  com- 
parison of  the  properties  of  its  tetrahydro- 
derivative  with  those  of  2-hydroxy-m-tolyl  methyl 
ether  to  be  2-hydroxy-3-methoxyurushiol.  The 
tolyl  derivative  can  be  oxidised  to  a  derivative  of 
diphenoquinone  and  since  precisely  similar  phe- 
nomena are  observed  during  the  oxidation  of  hydro- 
urushiol  it  appears  valid  to  conclude  that 
analogously  constituted  products  are  also  formed  in 
this  case.     (Cf.  J.C.S.,  Dec.)— H.  W. 

Besin  acids;  Belationship  of  retene  to .   Hydro- 

genated  retenes.  A.  J.  Virtanen.  Ber.,  1920, 
53,  1880—1889. 

Retene  is  converted  bv  sodium  and  boiling  amy] 
alcohol  into  dihydroretene,  m.p.  98'5  C,  b.p.  208° 
— 210°  Cat  10  mm.,  and  tetrahvdroretene, yellowish 
oil,  b.p.  180°— 183°  C.  at  10  mm.,  sp.  gr.  T0057  at 
10°/4°  C,  n!!',D  =  l-56061.  Fuming  hydriodic  acid 
(sp.  gr.  1'96)  and  red  phosphorus  transform  retene 
into  hexahydroretene,  b.p.  175° — 177°  C.  at  10  mm., 
sp.  gr.  0-9802  at  20°/4°C,  »="„  =  1-54705,  octahydro- 
retene,  b.p.  163°— 165°  C.  at  10  mm.,  sp.  gr.  09578 
at  20°/4°  C,  n2°D  =  l-53023,  dekahvdroretene,  b.p. 
155°— 158°  C.  at  10  mm.,  sp.  gr.  09342  at  20° /4°  C, 
7iz°„  =  l-51501,  and  dodekahvdroretene,  b.p.  148° — 
150°  C.  at  10  mm.,  sp.  gr.  0'8985  at  20°/4°  C,  n=°D  = 
L48510.  The  author  expresses  the  view  that  all 
resin  acids  having  the  formula  C,0H3I,O2  contain  in 
their  molecule  a  hvdrogenised  retene  nucleus.  (Cf. 
J.C.S.,  Dec.)— H.W. 

Perilla  oil.    Chia  oil.    Gardner  and  Holdt.    See  XII. 

Patents. 

Phenol-formaldehyde  condensation  products  and 
the.  production  thereof.  A.  W.  Welter  and  W.  T. 
Robinson-Bindley.     E.P.  152,384,  10.6.19. 

The  phenol  employed  contains  up  to  0'8%  of 
cellulose  acetate  or  nitrocellulose  in  solution.     The 


products  are  non-brittle  and  much  stronger  than 
those  obtained  by  the  usual  process. — L.  A.  C. 

Lacquer  paints;  Preparation  of  quick-drying  . 

Deutsch-Luxemburgische   Bergwerks   u.    Hiitten- 
A.-G.,  and  S.  Hilpert.     G.P.  324,722,  28.11.16. 

Resinous  substances  separated  from  the  waste  acid 
from  the  treatment  of  coal  tar  oils,  without  carbon- 
isation, are  dissolved  in  volatile  solvents  and  mixed 
with  pigments,  with  or  without  the  addition  of 
other  resins,  drying  oils,  driers,  etc. — C.  A.  M. 

Luminous  radioactive  materials  and  objects;  Manu- 
facture of .     E.  Parade,  E.  von  Hidweg,  and 

P.  Faulstich.    G.P.  324,875,  24.11.16. 

The  materials  are  first  coated  with  Sidot  blende  or 
zinc  sulphide  or  other  luminous  composition,  and 
are  then  treated  with  a  solution  of  radioactive 
substance,  an  economy  of  the  radioactive  matter 
being  effected  by  the  application  of  the  same  as  a 
separate  operation. — A.  .de  W. 

Artificial  resin;  Preparation  of from  wood  tar. 

8.  Hamburger.     G.P.  324,876,  12.12.17. 

Wood  tar  is  heated  with  the  oxides  of  heavy  metals, 
e.g.,  with  zinc  oxide  at  about  110°  C,  and  then  for 
a  short  time  at  a  higher  temperature.  From  10 — 
12%  of  zinc  oxide  can  be  absorbed  by  the  tar 
without  injuring  the  properties  of  the  resin. 

— C.  A.  M. 

Lacquers.     G.P.  324,786.     See  V. 

Nitration  of  oils.     E.P.  152,095.     See  XII. 

XIV.-INDIA-BUBBER ;  GUTTA-PEfiCHA. 

Antimony  sulphide.  Van  Rossem  and  Dekker.  See 
XIII. 

Patent. 

Nitration  of  oils.     E.P.  152,095.     See  XII. 

XV.-LEATHEB;  BONE;  HOfiN:  GLUE. 

Tannins.  VI.  Chebulinic  acid.  II.  K.  Freuden- 
berg  and  B.  Fick.  Ber..  1920,  53,  1728—1736.  (Cf. 
J.,  1919,  591  a.) 

The  crystalline  product  obtained  by  the  action  of 
hot  water  on  chebulinic  acid  is  definitely  proved  to 
be  a  digalloylglucose;  since  it  is  unaffected  by 
emulsin,  phaseolunatase,  or  yeast  extract  it  is  not 
a  /3-glucose.  The  amorphous  acid  produced  simul- 
taneously yields  a  sparingly  soluble  brucine  salt  and 
appears  to  have  the  formula.  CMHMOn  ;  it  gives 
pvrogallol  when  distilled  under  diminished  pres- 
sure.    (Cf.  J.C.S.,  Dec.)— H.  W. 

Gelatin;  Swelling  of  in  acids.     W.  R.  Atkin. 

J.   Soc.   Leather   Trades'   Chem.,   1920,   4,   248— 
257. 

The  results  obtained  by  different  workers  at 
different  times  in  swelling  experiments  on 
gelatin  left  for  48  hrs.  in  solutions  of  various 
monobasic  acids  of  varying  concentrations  are 
compared,  and  it  is  shown  by  curves  that  the 
maximum  swelling  occurs  at  a  definite  hydrion 
concentration,  j?h=2'4  or  0004JV  The  curves  in- 
dicate that  acetic  acid  might  also  show  a  maximum 
swelling  if  solution  of  the  gelatin  did  not  take  place 
at  that  concentration.  The  quantity,  e  (Procter 
and  Wilson,  J.,  1916,  645),  representing  the  excess 
of  the  concentration  of  diffusible  ions  in  the  jelly 
over  that  of  the  external  solution,  exhibits  a  maxi- 
mum value  at  the  point  of  maximum  swelling. 
Minimum  swelling  is  obtained  at  the  isoelectric 
point  of  gelatin,  ph  =  4'6.  Thus  the  quantity,  e, 
and  the  swelling  are  functions  of  the  hydrion  con- 
centration of  the  external  acid  solution. — D.  W. 
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Tannin;    Manufacture    of  Chera. 

hi,    Landshofi   and    M<  yer,    A  -i;..    and    1. 
Bchlein.    G.P    323,136,  85  I 

\mis  I'luiainiu^  tannin  arc  extracted  with 
rater,  the  extract  in  kepi  below   ii    t     For  a  pro- 
ud tlic  nou-tunnins  which  separate 
Itered  ofl      W.  .1.  W. 

Leather  far  tin  por- 
of  hides                   for  increasing   the  dur- 
ability vf II.  Hoffmeister  and    I     P 

Q.P.  324  195,  L6.3  IT. 

Lbathkb,  after  tanning,  is  b(  epi  I  in  :i  solution  ol 

...   in  bensene  oi   methyl  alcohol,  in  pn 
of  an  organic  acid,  then  dried,  and  dressed.     Ii  a 

ii,'  tanning  agent  1ms  been  used,  the 
is  first  washed  '"it  with  a  rmalin, 

and  tin-  leather  is  dried  before  steeping  in  the  wood- 
tar  solut  inn.    In  the  case  ol  tawed  feather,  the  treat- 
ment with  wood-tar  is  preceded  l\ 
leather  in  a  strong  solution  of  a  tanning  agi 
in    purified,    concentrated    cellulose    waste-liquor, 
followed  by  drying.— W.  I    W. 


XVI.    SOILS ;    FERTILISEDS. 

SoUe;  riiirculation  of .      X.  M.  Comber.       J. 

\  -        1920,  10. 426—436. 

It  fraction  of  soils,  when  suspended  in  water, 
is  most  easily  flocculated  by  calcium  Baits  when  the 
suspension  is  neutral,  the  addition  of  alkali  stabi- 
lising the  suspension.  The  day  Fraction,  however, 
is  flocculated  From  alkaline  suspensions  more  readily 
than  from  neutral  suspensions.  It  is  suggested  that 
th«>  c  lav  particles  are  protected  by  emulsoid  col- 
loids, and  thus  behave  as  eluillsoids  and  not  BUSpen- 
•soids.  In  this  way  the  aetion  of  lime  which,  al- 
though alkaline,  flocculates  clay  is  correlated  with 
the  present  views  on  colloi  i  i  bemistry.  The  experi- 
mental results  indicate  that  the  (lay,  as  an  emul- 
soid, protects  the  larger  particles  in  a  soil  which 
by  themselves  are  suspensoid.  Fine  silt  soils  arc 
not  floccul  alcium  hydroxide  owing  to  the 

inefficiency  of  the  relatively  small  amount  of  emul- 
soid    day    in    protecting  the   larger    suspensoid    SUr- 

by  the  fine  silt      \V.  G. 

I  for  tow .  X.  M.  Comber. 

J.  A  -         1920.  10.  420-  121. 

Anon  2    -3  g.  of  the  air-dried  soil  i-  shaken  in  a 
nbe  with  5  c.c.  of  a  4%   alcoholic  solution  of 
iium  thiocyanate.    The  development  of  a  pink 
or  red  coloration  in  the  liquid  on  standing  indicates 
that  the  s.,il  has  a  lime  requirement  a-  measured  by 
•    I'    ■       ■        -MacLennan  method  (.1.,  1914,  932). 
The  test  is  based  on  interchange  between  the  potas- 
sium ions  iii  the  thiocyan  on  and  the  iron 
and  aluminium  ions  in  the  sour  soil,  and  cannot  be 
used    for  quantitative   measurements,    but    on   the 
same  soil   the  test    may  afford   useful   indications  of 
the  variation  in  acidity.  -W.  G. 

Soil:   Determination   of   nitrates   in  .     A.    [., 

Whiting.  T.  E.  Richmond,  and  \V.  Ii.  Schoonover. 
J.  End.  Eng.  Chem.,  1920,  12,  982—  984 
Old  hundred  g.  of  the  soil  i-  shaken  for.'!  hrs.  with 
300   c.c.    oi    ii",       hydrochloric    acid,    the    mixture 
allowed    to   settle    for    |s    hi-       and    200   C.C.    of    the 
clear   liquid   then   transferred   to  a   llask  containing 
5  g.  of  sodium  hydroxide.    The  contents  of  the  llask 
aro   boiled    until    the    volume    is    re  lined    to    about 
(if   urea    is    present,    the   evaporation    is   con- 
tinued to  dryness),  200  <■.<■.  at  water  is  .elded  to- 
with  0'5  g.  of  Devarda's  alloy  <A1  50,  Cu  45, 
Zn  r,     )  and  the  mixture  is  distilled  for  40  mine., 
the  ammonia  being  collected  in  standardised  acid 

— W.  P.  8. 


Aluminium  as  .t  fa*  toy  in  soil  a<  ulity,  J.  J.  Miraeol, 

Soil  Sn..  1920,  10,  15:!-  217 

h'l  BTHKR  Ovid  ;n.     Iippoi  t  of  I  he  view 

that    aluminium    is    apparently     the    determining 

or  in  the  I  [art  well  and 

Pember,  J.,  1919,  I  12  i)-  I  he  toxii  effei  i  due  to 
aluminium  may  i.>  ipplication  of 

bonate.  and  may  be  reduced  by  the 
application  ol  calcium  superphosphate.  In  so  far 
a-  aluminium  is  a  factor  in  Boil  acidity,  the  author 
considers  that  Hopkins'  method  (,7.  I'.s.  Depf. 
Agric.  Bur.  Chem.  Hull..  1903,  7.;.  m>  is  the  best 
one  for  soil  acidity  determinations.  (<'/.  J.C.S., 
Do    |     u 

Nitrogen  economy  in  the  soil  as  influenced  l"i  vi 

-  grown  under  control  conditions.    H.  ('. 
Wright.     >mi  Sci.,   1920,  io.  249    289. 

Fx  pot  culture  experiments  it  was  found  that  Fre 

queiit  cultivation  and  consequent  excessive  aeration 

can sd  a  loss  of  total  nitrogen  Under  certain  ci 
there  was  a  loss  of  nitrogen  in  excess  ol  that  re- 
covered in  the  (tops,  the  actual  loss  varying  with 
i  nip  and  the  soil  on  which  ,t  was  grown.  This 
u.is  found  with  certain  leguminous  as  well  as 
□On-legUminOUS  crops.  Under  the  experimental  con- 
ditions, where  there  was  nitrogen-fixation  by  the 
growth  oi  certain  legumes,  this  nitrogen  was  found 
in  the  crop  above  the  ground,  and  if  the  crop  was 
removed  and  not  dug  in,  the  soil  was  depleted  of 
nitrogen  in  the  same  way  as  if  a  non-leguminous 
crop  had  been  grown  and  removed .  The  losses  of 
nitrogen  are  to  be  attributed  to  volatilisation  of 
either  free  nitrogen  or  ammonia. — \V.  G. 

Phosphate  rock  and  sulphur;  Co-operative  experi- 
ments for  the  composting  of  .    YV.  Ii.  ESlletl 

and  W.  G.  Harris.    Soil' Sci.,  1920,  10,  315—325. 

Undku  the  experimental  conditions  the  addition  of 
sulphur  to  a  compost  of  soil  and  rock  phosphate 
increased  the  availability  of  the  phosphate,  and  a 
slightly  better  result  still  was  obtained  if,  in 
addition,  horse  manure  was  added.  In  the  absence 
of  sulphur  tho  manure  was  not  effective.  Oxidation 
of  the  sulphur  preceded  the  increase  in  availability 
of  the  phosphate.  Tho  addition  of  rock  phosphate  to 
manure  (a  mixture  of  horse  manure  and  cut  straw} 
checked  fermentation  slightly  and  reduced  the 
loss  of  dry  matter  and  nitrogen.  A  still  furthei 
reduction  was  effected  when  sulphur  also  was  added. 
In  tins  case  addition  of  phosphate  favoured  nitrate 
formation,  whilst  addition  of  sulphur  favoured 
amtnonification.  A  large  number  of  Virginia  soils 
were  examined  and  showed  very  great  variation 
in  their  powers  of  oxidising  sulphur. — W.  (■'. 

Sulphur;  Influence  of  initial  reaction  on  the  oxida- 
tion  of and  the  formation  of  available  phos- 
phates. J.  G.  Lipman  and  .1.  S.  Joffe.  Soil  Sci., 
1920,  10,  327—332. 

Tttf  results  given  show  no  advantage  in  starting 
with  a  relatively  high  hydrogen-ion  concentration 
in  the  soil,  produced  by  the  addition  of  sulphuric 
acid,  for  the  conversion  of  rock  phosphate  into  a 
soluble  form  (cf.  J.,  1920,  166  a).— W.  G. 

Phosphates  in  basic  slag;  Solubility  m  citric  acid 
of .     A.  Kaysser.     Chem.-Zcit.,  1920,  44,  826. 

In  molten  slag  the  phosphate  exists  in  tho  form  of 
tricalcium  phosphate  having  a  high  solubility  in 
citric  acid.  If  tho  slag  is  slowly  cooled,  brown 
crystals  are  formed  which  are  only  slightly  soluble; 
these  consist  of  totrae  ilciuni  phosphate  produced 
by  interaction  of  tribasic  phosphate  with  lime 
.separated  from  its  combination  with  silicic  acid  in 
presence  of  iron  and  manganese.  Rapid  cooling 
prevents  this  conversion  of  the  solublo  into  the  in- 
soluble compound.  Addition  of  silica  to  the  slag 
increases  the  solubility  of  the  phosphate  owing  to 
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its  combination  with  free  lime,  and  possibly  in  part 
to  a  mechanical  cooling  effect.  On  the  otner  hand, 
fluorspar  increases  the  amount  of  lime  and  causes 
loss  of  silica,  the  result  being  to  diminish  the  solu- 
bility of  the  phosphate. — W.  J.  W. 

Crude  calcium  cyanamide;  Determination  of  eyan- 

amidc-nttTogen     in     .       H.     Neubauer.       Z. 

angew.  Chem.,  1920,  33,  247—248,  254—256. 
Estimations  of  the  total  nitrogen  in  crude  cyan- 
amide  do  not  indicate  the.  condition  of  the  material, 
as  they  do  not  discriminate  between  nitrogen 
present  as  cyanamide  and  as  dicyanodiamide,  which 
latter  compound  is  formed  in  deteriorated  cyan- 
amide and  is  injurious.  In  the  method  of  treating 
an  aqueous  cyanamide  solution  with  nascent  hydro- 
gen, the  most  accurate  results  are  obtained  when  a 
weak  acid  is  used,  and  at  the  same  time  an  active 
evolution  of  hydrogen  is  secured,  and  for  this  reason 
acetic  acid  has  been  employed  with  Arnd's  alloy 
(.Cu  60 %,  Mg  40%).  The  crude  cyanamide  should 
iirst  be  treated  with  pure  acetone  to  dissolve  any 
dicyanodiamide  present.  1  g.  of  finely  powdered 
material  is  placed  on  a  cotton  wool  filter,  and 
100  c.c.  of  acetone  in  successive  amounts  of  20  c.c. 
is  poured  en  it.  The  residue  is  transferred  to  a- 
distillation  flask,  and  3  g.  of  Arnd's  alloy,  5  c.c.  oi 
20%  magnesium  chloride  solution,  and  15  c.c.  of 
glacial  acetic  acid  are  added,  the  mixture  being 
shaken,  and  loss  by  spirting  guarded  against. 
After  10  mins.  a  further  3  g.  of  alloy  is  added,  the 
sides  of  the  flask  are  rinsed  and  the  contents  allowed 
to  stand  for  10  mins.,  after  which  they  are  diluted 
to  300  c.c,  some  paraffin  is  added  to  reduce  frothing, 
and  after  addition  of  alkali,  the  ammonia  is  dis- 
tilled off  and  estimated ;  the  nitrogen  present  as 
cyanamide  can  then  be  calculated.  To  ascertain 
the  degree  of  deterioration  of  the  original  material, 
the  acetone  filtrate  may  be  collected  in  a  flask  con- 
taining oxalic  acid  to  fix  any  ammonia  present,  the 
acetone  distilled  off  on  a  water-bath,  and  the  nitro- 
gen estimated  by  the  KjeldaM  method.  Small 
amounts  of  nitrogen  retained  by  the  carbon  in  the 
crude  cyanamide  are  determined  by  acidifying  tho 
residue  from  the  ammonia  distillation,  adding 
water,  and  shaking  the  mixture,  after  which  the 
separated  residue  is  treated  by  the  Kjcldahl 
process. — W.  J.  W. 

Oat  grain  and  straw.     Berry.     Sec  XIXa. 

Pickering  sprays.     Cook.     See  XIXb. 

Patents. 

Phosphates;     Mechanical     treatment     of     tricalcic 

.      W.   P.   Thompson.      From   La  Comp.   des 

Phosphates  de  Constaiitme.  E.P.  151,684,  14.6.19. 

Natural  phosphates  consisting  of  material  rich  in 
phosphate  associated  with  poor  material  are  treated 
by  grinding  sufficiently  to  reduce  the  rich  material 
to  a  granular  condition,  the  poor  material  coating 
the  richer  as  a  powder.  Tho  material  is  passed 
through  a  rotary  disintegrator,  which  picks  the 
material  up  and  causes  it  to  fall  on  to  beater  arms. 
In  this  way  the  granules  are  separated  from  the 
powder  and  the  whole  is  held  in  suspension  in  the 
air.  A  strong  current  is  blown  through  the  disin- 
tegrator and  the  material  is  carried  into  a  series  of 
compartments  in  which  the  particles  are  separated 
according  to  density.  The  granules  fall  first,  form- 
ing a  fraction  richer  in  phosphate  than  the  original. 
The  powder  forms  a  second  fraction,  and  is  suffi- 
ciently fine  to  dissolve  completely  in  citric  acid 
solution. — J.  H.  J. 

Trees  and  other  growing  plants  with  wood-like 
stems;  Treatment  of  growing  .  A.  A.  Lock- 
wood.     E.P.  152,269,  15.3.20. 

To  stimulate  the  growth  of  trees,  or  to  free  them 


from  parasites,  or  to  improve  their  fruit,  a  hole  is 
bored  in  the  lower  part  of  the  stem,  or  in  the  root, 
and  suitable  liquids  or  solutions  are  poured  or 
siphoned  in,  the  treatment  commencing  after  the 
sap  has  begun  to  flow.  Ammonium  or  sodium 
nitrate  is  beneficial  to  growth,  solutions  of  citric 
or  malic  acid  and  iron  citrate  improve  the  quality 
and  colour  of  pears  and  apples,  while  for  the 
destruction  of  parasites,  solutions  containing  both 
nitrogen  and  sulphur,  such  as  ammonium  sulphate, 
or  mixtures  of  sodium  sulphide  and  an  alkali 
nitrate,  have  proved  effective.  Examples  are  given 
of  the  use  of  5%  sodium  nitrate  solution  and  10% 
ammonium   sulphate  solution. — W.   J.   W. 

Soil  and  seed   inoculation.     C.  F.   Diller.     U.S. P. 
1,354,808,  5.10.20.     Appl.,  29.10.19. 

Selected  soil  organisms  are  freed  from  organic 
nutrient  material  and  grown  in  water  containing 
a  .small  amount  of   an  inorganic  stimulating  salt. 

—J.  H.  J. 
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( 'ane  juice ;  Influence  of  the  amino-acids  in  — • —  on 
sugar  technology.  H.  I.  Waterman  and  J.  W.  L. 
van  Ligten.  Ohem.  Weekblad,  1920,  17,  559— 
562. 

The  previous  observation  of  Waterman  (J.,  1918, 
133  a),  that  amino-acids  inhibit  the  breaking  down 
of  the  monoses  by  sodium  hydroxide,  is  found  to 
hold  also  for  calcium  hydroxide.  Dextrose  solu- 
tions were  heated  to  various  temperatures  in 
presence  of  various  quantities  of  lime,  both  with 
and  without  addition  of  amino-acids,  and  the 
quantity  of  sugar  left  in  each  oase  determined  by 
the  polarimeter.  In  the  control  tests  the  sugar  was 
rapidly  destroyed,  and  the  solutions  darkened,  but 
amino-acids  were  found  in  nearly  all  cases  to  exert 
important  inhibitory  effects.  The  observations  are 
of  importance  for  the  sugar  industry,  since  the 
amino-acids  present  in  the  expressed  juices  must  to 
some  extent  prevent  destruction  of  the  monoses  by 
the  lime  used  ;  the  lime  solutions  used  are  controlled 
by  titration  with  acids  in  presence  of  phenol- 
phthalein ;  the  amino-acids  do  not  markedly  affect 
this  indicator. — S.  I.  L. 

Beet-sugar    factory    products;    Determination    of 

moisture   in  .     V.  L.  Aikin.     J.   Ind.   Eng. 

Chem.,  1920,  12,  979—981. 

About  25  g.  of  sand  (digested  previously  with  hot 
hydrochloric  acid,  washed,  dried,  and  passed 
through  a  0"25  mm. -mesh  sieve)  is  placed  in  a  basin, 
dried,  and  weighed;  a  quantity  of  the  sample,  e.g., 
molasses,  massecuites,  etc.,  containing  not  more 
than  1  g.  of  dry  substance,  is  then  weighed  into 
the  basin,  1  c.c.  of  water  is  added,  the  basin  is 
placed  on  a  water-bath,  and  the  mixture  stirred  for 
3  mins.  and  dried  at  105°  C.  for  6  hrs.,  or  until  the 
loss  in  weight  after  1  hr.  drying  is  less  than  01%. 

— W.  P.  s. 

Sucrose;    Mechanism    of    the    inversion    of    . 

Studies  in  catalysis.  XIV.  C.  M.  Jones  and 
W.  C.  McC.  Lewis.  Chem.  Soc.  Trans.,  1920,  117, 
1120—1133. 

The  velocity  of  the  inversion  of  sucrose  in  presence 
of  AT/10  sulphuric  acid  was  determined  at  20°,  30°, 
40°,  and  50°  C,  at  various  concentrations  of  sucrose 
from  10  g.  to  70  g.  per  100  c.c.  of  solution.  With 
increasing  concentration  a.  definite  increase  in  the 
velocity  constant  was  observed.  The  average 
activities  of  the  hydrogen  ion  were  determined 
electrometrically  in  the  various  solutions,  and  it  is 
shown  that  the  alteration  in  the  velocity  constant 
can  be  completely  accounted  for  by  allowing  for 
the  stoichiometric  correction  for  the  water  present 


V,.|     \\u\      S 


<i     XVIII.— FERMENTATION  INDUSTRIES. 


7  9. '.a 


and  for  tho  change  in  the  a.-uviu  of  the  hydrogen 
ions.     Tbe   inversion    process   ia   bimolecular, 
■fating  tirst  (>t  the  union  of  the  non-hydrated  hydro- 
ion  with  :i  non-hydrated  sucrose  molecule,  tins 

process       being       practically       in-t  nn  .mi i 

secondly  tbe  acta*]  inversion  reaction.  The  activit] 
of  the  hydrogen  km  is  found  to  be  an  exponential 
function  of  the  concentration  of  morose  and  water 

present,  and  ti nrironmental  catalytii    influence 

eoule  i>i  sucrose  is  identical  in  magnitude 
with  that  exerted  bj  .1  molecule  ol  dextro 
mull  .ui,'  of  bei  ulose.     (i    P.  M . 

isaceharidet.      I.     Methytation    of   tlarch.      1' 
Kiarrer      n.lv.  Chim.  Ana.  1990,  3,  620    625. 

Tiikff  products  obtained  by  raethylating  starch 
.  attained  respectively  1.  about  1*6,  and  2 
groups  pel  C  II  0  ;  they  did  nol  reduce  Fehling's 
solution  and  yielded  respectively  reddish-violet, 
brownish-yellow,  and  almost  imperceptibly  yellow 
colorations  with  iodine.  Preliminary  molecular 
weight  determinations  on  the  third  preparation 
indicated  the  value  1000— '-'(KM).    (C/.  J.C.S     D 

— T.    !l     P, 

I'm  knts. 

.Id'.,  position  and  procesi  of  making  same. 

W.  Alexander.    D.S.P.  1,337,382,20.4.20.    Appl., 

imm.it. 

\v  adhesive  composed  of  about  equal  weights  ol 
rali 'Him  chloride  and  dextrinised  starch  substanti- 
ally free  from  glucose,  shows  no  tackiness  on  its 

exposed  surface  when  cold. 
(  harcoal.     G.P.  907,761.     See  IIb. 
Acetates.     U.S. P.  1,338,040.     See  VII. 
Ttatt.    G. P.  324,865.    See  XVIII. 


XVIII.-FERMENTATION  INDUSTRIES. 

Dkutatie  preparations;  Technical  method  for  the 

mination  of  the  saecharogenic  power  <>f , 

K    Oehima.    J.  Ind.  Eng.  Chem.,  1920,  12,  991— 
993. 

i.r.  of  a  solution  of  the  Bample  is  added  bo 
100  c.c.  of  2%  soluble  starch  solution  heated 
previously  to  40°  C,  the  mixture  is  kept  at  tins 
temperature  for  30  nuns.,  and  10  c.<  of  S  5  sodium 
hydroxide  solution  is  then  added.  Graduated 
quantities  of  this  mixture  are  added  to  a  series  ol 
test-tubes  each  containing  5  c.c.  of  Fehling's  solu- 
tion, the  tubes  are  heated  in  a  boiling  water-bath 
for  10  iiiin.s..  and  the  smallest  quantity  of  the  mix- 
ture required  to  reduce  the  Fehling  s  solution  is 
noted.  Formulas  and  tables  are  given  for  calcu- 
lating the  results  obtained  into  Lintner   values. 

— W.  P.  S. 

Saeehojrau    (tnverfase)    preparations ;   Preparation 

of   highly  active .     H.    von    Euler   and    0, 

Svanbcrg.       Z.   phvsiol.  Chem.,   1919,   107,  269— 
Mil. 

Variois  highly  active  preparations  of  invert 
were  obtained  from  autolysed  yeast  by  means  of 
precipitation  with  alcohol.  By  quantitative  estima- 
tions of  the  activity  of  the  different  preparations  it 
was  found  that  anoint  two-thirds  of  the  total  invert- 
ase  of  the  autolysed  yeast  remains  in  the  pasty  part 
after  the  juice  has  been  filtered  off.  The  authors 
calculate  from  the  relative  activities  of  one  of  their 
purest  preparations  and  of  dried  yeast  that  their 
preparation  of  invertase  forms  about  1  /  iOO  part 
by  weight  of  the  total  dry  matter  of  tho  cell.  Allow- 
ing for  tho  moisture  of  the  fresh  yeast  cell  and  for 
the  invent-.'  retained  by  tho  pasty  portion  of  the 


autolysis!  yeast,  the  active  preparation  would  there- 
fore form  1  900  part  of  the  fresh  yeast  from  which 
it  was  prepared.  The  authors  at  the  same  time 
admit  that  their  best  preparation  is  by  no  means 
pore.     S.  B    z 

Of .     L.  Mil  haelis  and 

M.  Etothstein,     Biochem.  Zeits.,  1920,  mo,  217— 
234. 

1  \\  i  i:i  vsi   combines  with  I  mol,  of  !U<  rose  and  forms 
and  acid  baying  a  dissociation  constant  3  >  10  '.   Tin 
at  id    d  in    solution.      The    undi    ex  iated 

molecules  oi  the  acid  decompose  spontaneously  into 

the    products   ol    tl nsymic   degradation.     The 

anions,  on  the  other  hand,  are  Btable.  Tins  theorj 
explains  the  influence  of  the  reaction  on  the  action 
ol  tlie  ensyme  within  certain  limits  of  hydrogen  ion 

mi'  out  rat  inn.      S.  S.   '/.. 

Enzymes;  Influence  of  fern]  in  — — •  especi- 

ally 01\   rennet  unit  pepsin.      A.    kouig.      Biochem. 

Zeits.,  1920,  no,  266—287. 

Hknnkt  and  thrombin  are  more  stable  against  high 
temperatures  in  concentrated  .solution-,  and  in 
glycerol  than  in  dilute  solutions.  The  inactivation 
of  rennet  by  heat,  may  be  dl  layed  bj  tin  teasing  tho 
quantity  of  milk,   as  the    latter  eoiilains    protective 

substances.  Increase  in  temperature  up  to  a  certain 
limit  accelerates  the  action  of  rennet.  The  in- 
activating influence  becomes  evident  only  at  45°  C. 
The  inactivation  of  pepsin  and  diastase  also  only 
becomes  apparent  at  15°  C.  No  difference  as 
regards  inactivation  by  heat  is  observed  in  con- 
centrated and  in  dilute  solutions  of  pepsin.  The 
different  behaviour  of  pepsin  and  rennet  as  regards 
inactivation  by  heat  supports  the  theory  that  they 
arc  different  enzymes.    -S.  S.  Z. 

Yeast  nutrition  and  fermentation.  Does  develop- 
ment of  ui-  without  fermentation  of 
sugar f  T.  Bokorny.  Centr.  Bait.,  1920,  II., 
SO,  23—33. 

Tut:  author  finds  that  it  is  possible  for  consider- 
able increase  of  yeast  to  occur  in  solutions  contain- 
ing no  trace  of  sugar.  Besides  the  ordinary  fer- 
mentable sugars,  rhamnose,  arabinose,  lactose,  pep- 
tone, asparagmc  and  other  amides,  tartaric,  acetic, 
and  citric  acids  and,  under  certain  conditions,  gly- 
cerol are  all  capable  of  supplying  yeast  with  the 
carbon  necessary  for  its  growth.    (Cf.  J.C.S.,  Dec.) 

— T.  H.  P. 

Alcoholic  fermentation.  Effect  of  pyruvates,  al- 
dehydes  an,!  Methylene  Blue  on  fermentation  of 
glucose  [dextrose']  by  yeast  juice  and  zymin  in 
presence  of  phosphate.  A.  Harden  and  K.  11. 
Henley.     Biochem.  J.,  1920,  14,  642—653. 

Expkri  mental  evidence  is  brought  forward  to  show 
that  aldehydes  and  pyruvates  act  as  hydrogen  ac- 
ceptors. According  to  the  pyruvic  acid  theory,  the 
tinnl  stage  of  the  alcoholic  fermentation  of  sugar  is 
the  reduction  of  acetaldehyde  (produced  by  decom- 
positions of  pyruvic  acid),  a  reaction  which  proceeds 
so  rapidly  that  only  an  extremely  small  concen- 
tration of  aldehyde  is  present  during  normal  fer- 
mentation. Further,  the  production  of  the  pyruvic 
acid  from  sugar  appears  only  to  be  possible  when 
some  acceptor  for  hydrogen  is  present.  Some  such 
acceptor  is  probably  more  or  less  rapidly  formed  and 
reduced  during  the  period  of  delay  which  follows 
on  the  addition  of  phosphate,  this  process  being 
accompanied  by  a  corresponding  increase  in  the 
formation  of  pyruvic  acid,  until  sufficient  of  this  is 
being  produced  to  provide  the  amount  of  acetalde- 
hyde necessary  for  tho  maximum  effect.  When, 
however,  easily  reducible  aldehydes  or  Methylene 
Blue  are  added,  these  act  as  acceptors  and  a  much 
more  rapid  attainment  of  the  maximum  becomes 
possible.— J.  C.  D. 
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Typhus-paratyphus  group;  Decomposition  of  pen-    I 

toses  by  bacteria  of  the .    W.  Stern.     Centr. 

Bakt.,  1918,  I.,  82,  49—56. 

Typhus  bacilli  decompose  xylose,  but  not  arabinose.  ! 
Paratvphus  A  bacilli  decompose  arabinose  with 
liberation  of  gas,  but  they  do  not  attack  xylose; 
paratyphus  B  bacilli,  however,  decompose  both 
arabinose  and  xylose,  a  reducing  action  and  forma-  , 
tion  of  gas  taking  place  in  most  cases.  This  be- 
haviour towards  pentoses  is  absolutely  character- 
istic and  furnishes  a  valuable  means  of  differ- 
entiating typhus  and  paratyphus  bacteria. 

— T.  H.  P. 

Alcohol;   Detection   of  denature!!   • in   spirits. 

P.  Hasse.  Pharni.  Zentralh.,  1920,  61,  613—616. 
The  method  depends  on  the  detection  of  acetone  and 
pyridine  which  are  contained  in  German  denatured 
alcohol.  Ten  c.c.  of  the  spirit  (e.g.,  brandy)  con- 
taining not  more  than  50%  of  alcohol  is  acidified 
with  sulphuric  acid  and  5  c.c.  is  distilled;  0'5  c.c. 
of  the  distillate  is  then  treated  with  1  c.c.  of 
ammonium  sulphate  solution  (ammonium  sulphate, 
30  g.,  water  45,  and  concentrated  ammonia,  10  c.c.) 
and  2  drops  of  sodium  nitroprusside  solution 
(sodium  nitroprusside,  1  g.,  water,  4  c.c).  A  violet- 
red  coloration  develops  within  30  niins.  if  as  little  as 
001  %  of  acetone  is  present.  To  detect  pyridine,  the 
distillation  residue  is  rendered  slightly  alkaline  and 
its  odour  observed.  The  alkaline  mixture  is  then 
distilled,  and  1  c.c.  of  distillate  collected  and  treated 
with  03  c.c.  of  2%  mercuric  chloride  solution.  A 
white  crystalline  precipitate  forms  gradually  accord- 
ing to  the  amount  of  pyridine  present.  On  applying 
the  test  to  brandy  to  which  denatured  alcohol  con- 
taining 0-5%  of  pyridine  (4  drops  to  100  c.c.  of 
brandy)  had  been  added  the  precipitate  appeared 
after  about  20  hrs. ;  with  larger  quantities  of  the 
denatured  alcohol  the  precipitate  appears  much 
sooner. — W.  P.  S. 

Inversion  of  sucrose.    Jones  and  Lewis.    See  XVII. 

Yeast  fermentation.     Masters  and  Maughan.     See 
XIXa. 

Patents. 

Malt;   Method   and   apparatus  for   grinding   . 

H.  Schott.    E.P.  147,072,  6.7.20.    Conv.,  25.6.19. 

A  THREE-passage  mill  with  only  three  rollers  is 
claimed.  The  malt  is  crushed  between  the  first  and 
second  rollers,  separated  into  groats  and  spelt  by 
sifting,  and  these  are  ground  separately  but  simul- 
taneously between  the  second  and  third  rollers,  the 
groats  between  the  middle  portions  and  the  spelt 
between  the  two  end  portions  of  the  rollers. 

Yeast;  Manufacture  of  ■ using  u-astc   beetroot 

pressings  and  other  expressed  saccharine  liquids. 
O.  Reinke.     G.P.  324,865,  1.11.18. 

The  saccharine  liquid  used  for  cultivation  of  the 
yeast  is  enriched,  after  pitching,  with  inorganic 
nutrient  constituents  by  the  addition  of  sludge  from 
the  refining  of  sugar,  or  a  solution  obtained  by 
treating  such  sludge  with  hydrochloric  acid  until  an 
acid  phosphate  reaction  is  obtained. — C.  A.  M. 
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Flours;    Action    of    hydrogen    peroxide    on    . 

Marion.    Comptes  rend.,  1920,  171,  804—806. 
Ail  flours  contain  a  catalase,   in  amount  varving 
with  the  percentage  extraction,  the  offals  having 
the  highest  content.     By  measuring  the  volume  of 
oxygen   liberated    in   a   given   time   from    a   given 


amount  of  hydrogen  peroxide  by  a  given  weight  of 
flour,  an  idea  of  the  amount  of  extraction  of  the 
flour  can  be  obtained.  The  method  is  more  accurate 
and  more  rapid  than  the  ordinary  chemical 
methods.— W.  G. 

Bread-making  properties  of  flour;  Effect  of  certain 
organic  substances  on  the  and  on  the  fer- 
mentation of  yeast.  H.  Masters  and  M.  Maughan. 
Biochem.  J.,  1920,  14,  586—602. 

The  amount  of  fermentation  produced  by  yeast  with 
sugar  and  water  and  in  the  dough  varied  with  the 
age  of  the  yeast.  The  maximum  effect  was  obtained 
on  the  second  or  third  day  after  the  yeast  had 
been  compressed.  The  ratio  of  fermentation  of  the 
yeast  with  sugar  and  water  to  the  fermentation  in 
the  dough  was  approximately  constant.  The  maxi- 
mum increase  in  volume  on  baking  was  obtained, 
under  the  conditions  of  the  experiments,  when  the 
dough  was  allowed  to  rise  for  40  mins.,  but  this 
factor  may  vary  with  the  proportion  of  the  different 
ingredients  used.  The  acidity  of  the  dough  in- 
creased with  the  time  of  fermentation,  and  the 
acidity  of  the  bread  decreased  with  the  moisture 
content.  The  addition  of  lime-water  to  bread  does 
not  appear  to  prevent  the  production  of  acid,  but 
it  neutralises  any  acid  formed ;  in  the  presence  of 
lime-water  a  smaller  loaf  was  obtained.  On  the 
addition  of  fresh  ox-serum  the  maximum  increase 
in  the  size  of  the  loaf  was  produced  with  1  pt.  of 
serum  to  100  pts.  of  flour.  The  power  of  the  serum 
to  increase  the  size  of  the  loaf  diminished  rapidly 
on  keeping,  but  was  not  destroyed  by  heating  to 
50° — 60°  C.  With  phosphates  the  best  results  were 
obtained  when  monosodium  dihydrogen  phosphate 
was  added  in  the  proportion  of  1  pt.  of  phosphate  to 
200  pts.  of  flour.  Neither  phosphate  nor  serum 
produced  any  increase  in  the  size  of  the  loaf  when 
the  bread  was  raised  with  a  chemical  raising  agent. 
Raw  potato,  cooked  potato,  and  potato  flour,  when 
substituted  for  an  equivalent  amount  of  wheat  flour, 
diminished  the  expansion  of  the  dough  on  fermenta- 
tion, but  both  raw  and  cooked  potato  gave  a  larger 
loaf,  the  increase  being  greater  with  cooked  than 
with  raw  potato. — J.  C.  D. 

Mill::  Limitations  of  the  reductase  test  for  deter- 
mining the  quality  of .     O.  Rahn.     Milchw. 

Zentr.,  1920,  49,  287—290. 

Whilst  the  Methylene  Blue  reduction  test  has  a 
certain  value  and  is  better  than  no  test  at  all, 
the  results  obtained  by  it  show  many  abnormalities, 
and  the  information  yielded  by  the  test  is  in  no 
way  as  reliable  as  that  given  by  a  chemical  and 
bacteriological  examination. — W.  P.  S. 

Tripe.ptide  from  casein  which  contains  tryptophan. 
S.  Frankel  and  E.  Nassau.  Biochem.  Zeits., 
1920,  110,  287—299. 

A  tripeptide  containing  2  mols.  of  tryptophan  and 
1  mol.  of  alanine  was  obtained  from  the  products 
of  hydrolysis  of  casein  with  potassium  hvdroxide. 
(Cf.  J.C.S.,  Dee.)— S.  S.  Z. 

Proteins;  Free  amino  groups  of  the  .     I.     8. 

Edlbaeher.    Z.  physiol.  Chem.,  1919,  107,  52—73. 

The  N-methyl  values  of  proteins  of  different  origin 
and  composition  such  as  gelatin,  casein,  globin, 
Bence-Jones  protein,  edestin.  and  pumpkin  globu- 
lin are  of  the  same  order.  Clupeine  sulphate  and 
sturine  sulphate  also  show  similar  N-methyl  values, 
while  esocin  sulphate  and  scombrin  sulphate  are 
not  methylated  at  all.  Gelatin  hydrolysed  with 
alkali  for  J  hr.  gives  a  higher  N-methyl  value  than 
unhydrolysed  gelatin.  On  hydrolysing  gelatin  with 
acid  the  ratio  N-methyl  value/"  formol  "  value 
falls  after  the  first  i  hr.  of  hydrolysis  to  about  a 
half  of  the  original  value,  but  subsequently  remains 
constant.     The  same  fall   in  the  ratio  of  the  two 
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values  is  observed  when  gelatin  and  casein  and 
tlupiiiii'  sulphate  ara  hydrolysed  I  diges- 

tion   s.  s.  a 

Protein.-:    Ion    -.>•..>   ./    /    the   physical    properties 

of .    J    lioeb.    J.  Gen.  Physiol.,  1920,  5,  86— 

106. 

Thb  author  deals  fully  <jith  the  influence  >" 
and  .ilk. ihs  (>n  tli.'  physical  properties  ol   proteins 
-  gelatin  and  egg  albumin.    (Cf.  ■  '  Co     Dei   I 

—.1.  c.  l> 

'  of  kid,   rabbit,   horse  um!  seal 

at  food.    A.  1>   Holmes  and  II    J,  I' I   iun 

.r.  In  i.  Bng.  Chem  .  1920,  12,  975    977, 

Tiik  digestibility  of  the  four  meats  mentioned  was 
proved  to  b  .  isentially  the  same  as  thai  ol  other 
and  better-known  meats,     \V.  P,  8 

(kit  grain  and  straw;  Composition  ami  properties 

of .     H.    A.    Barry.     J,    Agric.   s, ,., 

10,  359     III. 

A  mi  detailed  study  ol  the  factors  affecting  the 

isition  and   properties  oi    oat    grain    with   :i 

r  stud]  oi  tlio  straw.     The  moisture  content 

of  tin-  grain  varies  considerably  with  the  locality  in 

which  it  is  grown,  tin'  length  of  nine  after  tl 

ing,  ami  the  hygrometric  condition  oi    the  atmo- 

Uoat  ol  the  fatty  Bubatanoe  in  the  grain 

is   present    in   the   aleUTOne   layer,   (inly    about    I! 

1.'  being  found  in  the  germ.  The  ether  extract 
always  cont  finely  divided  solid  matter  in 

suspension,  varying  in  amount  from  0'2o  to  ti      of 
fatty  acids,  whilst  almost  absent 
in    the    ml    from    freshly    ground    kernels,    rapidly 
increase   if  the  meal   is  kept.      Drying  the  grain, 
done     in     the     manufacture     of     oatmeal, 
diminishes  the  rate  of  hydrolysis   of   the    fat.     In 
rowing  oat.  under  the  Boil  and  climatic  con- 
ditions at   Ki  marnock,   Hie  absorption  of  nitrogen 
and  potassium  from  the  snil  is  practically  coi 

by  the  time  the  kernel  begins  to  develop,  whilst 
the  absorption  of  phosphorus  and  total  mineral 
matter  and  the  accumulation  of  dry  matter  con- 
tinues   until    the    plant    is    mature.      Migration    of 

nitrogen,    phosphorus,   and    potassium   compounds 

from  the  straw,  husk,  and  chaff  into  the  kernel 
proceeds  until  maturity  is  reached.  The  component 
grains  in  a  spikelet  vary  in  weight,  proportion  of 
husk,  and  chemical  composition;  on  an  average  the 
larger  grains  are  richer  in  oil  and  nitrogen.  The 
compositions  of  the  kernel  and  oi  the  grain  of  a 
large  number  of  varieties  of  oats  are  tabulated. 
In  a  particular  group  in  the  scheme  of  tabulation 
a  connexion  is  shown  to  exist  between  the  weight 
of  the  kernel  and  other  characters  of  the  grain. 
Thus  in  the  case  of  white  grains  with  a  thin  husk, 
as  the  kernel  increased  in  weight,  the  proportion 
of   husk  di  the   oil   and   fibre   diminished, 

while  the  carbohydrates,  the  yield  of  grain  per  aero 
and  the  proportion  of  grain  to  grain  and  straw 
increased.  The  "  mealing  power  "  of  oats  calcu- 
lated from  the  "  kiln  dried  "  grain  varied  in 
proportion  to  the  amount  of  kernel  in  the  grain. 
Oatmeal  from  Scotch  oats  contained  a  larger  pro- 
portion of  water,  nitrogen,  and  ash  than  did  an 
inferior  sample  from  Plate  oats.  Field  of  grain 
per  aero  is  associated  directly  with  the  average  size 
of  individual  grains.  The  larger  grain  gives  the 
greater  yield,  weight  per  bushel  and  proportion  of 
kernel.  The  production  of  straw  varies  in  the 
opposite  direction  to  that  of  tie  yield  of  grain. 
.  and  application  of  fertilisers  pro- 
duced comparatively  little  change  in  the  compo- 
sition of  the  gram.    Seed  sown  in  January  yielded 

grain,  on  an  average,  heavier  and  containing  leas 
husk    than  -ed.     Locality,   including 

elevation,  climatic,  and  soil  conditions,  was  the 
cause  of  tic  modification  in  the  characters 

of   the    grain.      Compared    with    home-grown    oats, 


imported    oats    arriving    in    QiaagOW    had    a    grain 

which  was  drier,  smaller,  contained  a  thicker  husk. 

WM  ri.li.r  in  nitrogen  an. I  oil.  and  had  a  lower 
weight  per  bushel.  The  kernel  contained  more 
fibre.  Of  the  imported  Oata,  the  gram  from 
Manitoba  was  the  larger  ami  heavier  per  bushel. 

w.  0. 

Moisture  confi  iieator 

<if  (he  .    M.  Chopin.     Comptes  rend.,   1920, 

171.  860    862. 
\\    automatic    dryin  l    an. I 

described.  The  gram  is  measured,  not  weighed, 
and    its    pai  iagi     i  In  ough    ■>    1 1  rl  ical    electrical!] 

I   t  hI i    know  n   capacit  v    is  cont  rolled   bj 

valves.  The  moisture  driven  oil  is  led  to  a  con- 
denser  ami  is  collected  and  measured.  By  means 
of  suitable  mechanical  devices  the  process  can  be 

mad.,   cent  inUOUS        \\  .    I  ■ . 


;  •  r  1 1  ru I  mi  at   with 
Agrio.    Sci.,    1920,    io. 


Straw;  Digestibility  of  — 
YV.    Qodden,     J. 

437     i.".tc 
When  chopped  oat  straw   i    soaked  overnight  in  a 

solution  of  sodium  hydroxide  and  then 
steamed  the  next  morning  for  I  hr.  in  a  farm 
steamer,  a  product  is  obtained  wlmh  is  practically 

neutral  and  may  he  fed  as  such  or  alter  washing 
with  water.  By  this  treatment  the  digestibility 
(for  sheep)  of  the  organic  matter  of  the  straw  is 
increased  from  17:!  ,  to  73*7%,  of  the  nitrogen-free 
extractives  from  39'6%  to  62'9%,  and  of  the  crude 
fibre  from  60*1%  to  87"4;  .  For  maintenance  pur- 
poses,  as  estimated  by  the  proportion  usefully 
digested,  the  dry  matter  of  the  treated  straw  has 
roughly  1J  times  the  value  of  tho  original  dry 
matter,  whilst  for  production  purposes,  measured 
by  the  proportion  available  after  digestion  for  pro- 
ducing growth,  its  value  is  nearly  double.  The  loss 
of  dry  matter  involved  in  the  treatment  amounts 
to  20%,  or  if  the  straw  is  washed  alter  treatment 
to  33*5  .  Allowing  for  tln<.  there  is  still  a  clear 
gain  in  efficiency  of  about  20  for  maintenance 
purposes  ami  45%  lor  production  purposes  if  tin- 
treated  straw  is  fed  without  washing. — W.  G. 

I'i-iiI    moss;   Digestibility  of  after   treatment 

with    aciil.     W.   (iodden.     J.    Agric.   Sci.,    1920, 
10,  457 — 459. 

A  proprietary  article  prepared  by  subjecting  finely 
shredded  peat  moss  to  the  action  of  gaseous 
hydrogen  chloride,  and  subsequently  expelling  the 
latter  from  the  residual  product,  when  examined 
as  to  its  digestibility  and  feeding  value,  gave 
results  indicating  that  it  can  only  be  classed  as  a 
low-grade  fodder. — W.  G. 

Fruit;  Chemical  methodfor  the  detection  of  a  prior 

frozen  condition  in .     W.  M.  Dehn  and  fit.  C 

Taylor.     J.  lnd.  Eng.  Chem.,  1920,  12,  977—979. 

When  fruit  is  frozen  tho  sin  rose  present  is  con- 
irerted  rapidly  into  invert  sugar  as  a  result  of  the 
destruction  of  the  membranes  or  tissue  and  the  free 
mingling  oi  the  sue  rose  with  inverting  acids  and 
invertaae.  If.  therefore,  the  ratio  of  invert  sugar 
to  Bucrose  be  determined  in  a  fruit  before  and  after 
freezing  <in  the  laboratory)  the  data  obtained  will 

afford  evidence  as  to  whether  or  not  tho  fruit  has 
been  frozen  previously.  For  example,  a  sound  apple 
was  divided  into  two  parts,  A  and  H :  the  former 
was  analysed  directly  and  the  latter  after  being 
frozen  (in  a  mixture  of  ice  and  salt)  for  10  hrs., 
thawed,  and  left  standing  for  24  hrs.  The  results 
obtained  were :  — 


Invert  sugar.       Stl 


Ratio, 


Percentage 
Invcnslon. 

A      ..       01360      ..     0107«i    ..        101)  :  791  \  .-.. 

U      ..        0-2285      ..     00803    ..        100:37-7/ 

Tho  percentage  inversion   is  calculated  from  the 
formula:  lOOOOOS-s)     100<     L-052S*,  where  the  value 

7:i'l     >•.  :>-  ;     .    and  L'062  is  tin- ratio  ol  molecular 
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weights  of  2  mols.  of  hexoses  to  1  mol.  of  sucrose. 
In  "the  case  of  peaches  the  percentage  inversion 
value  is  8-93— 12"00.  This  percentage  inversion 
value  decreases  when  the  fruit  has  been  frozen  pre- 
viously.— W.  P.  S. 

Vitamins;  Nomenclature  of .   J.  C.  Druramond. 

Biochem.  J.,  1920,  14,  660. 
It  is  proposed  to  drop  the  final  "  c  "  of  Funks' 
word  vitamine.  This  removes  most  of  the  objections 
to  the  original  term  and  classifies  the  substances  as 
of  undefined  constitution.  The  various  vitamins 
are  conveniently  referred  to  as  vitamin  A,  B,  C,  etc. 

—J.  C.  D. 

Vitamin   A;   Technique   of  feeding    tests   on  . 

J.  C.  Brummond  and  K.  H.  Coward.     Biochem. 

J.,  1920,  14,  661—664. 
The  method  employed  by  the  authors  for  routine 
testing  is  described.     Great  emphasis  is  laid  on  the 
purity   of   the   basal    diet   with   regard   to   the    A 
vitamin. — J.  C.  D. 

Vitamin  A ;  Nuts  as  source  of .     K.  H.  Coward 

and  J.  C.  Drummond.  Biochem.  J.,  1920,  14, 
665—667. 

The  common  varieties  of  edible  nuts  appear  to  be 

of  little  value  as  sources  of  the  fat-soluble  vitamin 

A.— J.  C.  D. 

Vitamin  A;  Value  of  animal  and  vegetable  oils  and 

fats  as  sources  of  .     J.  C.  Drummond  and 

K.  H.  Coward.  Biochem.  J.,  1920,  14,  668—677. 
No  hard  and  fast  line  can  be  drawn  between  these 
two  classes  of  oils  and  fats  when  their  value  as 
sources  of  the  fat-soluble  vitamin  A  is  considered. 
Certain  vegetable  oils,  as  for  example  palm  and 
yellow  maize  oils,  are  in  the  crude  condition  good 
sources  of  the  vitamin.  The  presence  of  yellow 
lipochrome  pigments,  formerly  believed  to  be  an 
indication  of  the  presence  of  the  vitamin,  is  now 
found  unreliable  for  this  purpose.  The  diet  of  an 
animal  is  an  important  factor  governing  the  food 
value  of  the  fat  derived  from  that  animal.  Both 
animal  and  vegetable  oils  and  fats  tend  to  lose 
vitamin  A  on  refining. — J.  C.  T>. 

Enyzmes.     Konig.     See  XVIII. 

Phosphatides.    Fritsch.     See  XX. 

Butter  fat.    Rcilly  and  Hickinbottom.    See  XXIII. 

Proteins.    Fearon.    See  XXIII. 

Patents  . 

Preserving   potatoes  and   the   like    vegetable   sub- 
stances: Process  foi .  Wauquier  et  Cie.  E.P 

137,808,  30.6.19.  Conv.,  15.1.19.  (C/.  E.P. 
122,422;  J.,  1920,  382  a.) 

Vegetable  material  is  scraped,  shredded,  or  other- 
wise comminuted  and  deprived  of  its  moisture  in  a 
perforated  drum  centrifuge,  filter-press,  or  strainer. 
The  liquid  obtained  is  passed  through  a  non-per- 
forated drum  centrifuge  to  remove  suspended 
matter,  or  is  allowed  to  settle.  The  solids  obtained 
in  the  second  operation  arc  added  to  those  obtained 
in  the  first,  and  the  whole  is  desiccated. — J.  H.  J. 

Milk-fat;  Manufacture  of .  E.  B.  Phelps,  A.  F. 

Stevenson,   and   J.    C.   Baker,   Assrs.    to   A.    W. 

Johnston.        U.S. P.   1,354,683,   5.10.20.        Appl., 

26.6.19. 
Milk  is  separated  and  the  cream  washed  first  with 
water  and  then  with  acidulated  water  to  render  the 
emulsion  unstable  and  the  fat  particles  capable  cf 
coalescence.  The  fat  and  acid  wash  water  are  then 
separated. — J.  H.  J. 


Protein  and  phosphate  of  calcium  and  magnesium 

from   acid    waste   waters;   Process  of  recovering 

— .     A.   Giesecke.      U.S.P.    1,354,822,   5.10.20. 

Appl.,  10.3.19. 

The  acid  waste  waters  from  corn  (maize)  steeping 

are   partially  neutralised,   with  the  result   that   i 

combination  of  protein  and  calcium  and  magnesium 

phosphates  is  precipitated. — J.  H.  J. 

Bran;  Production  of  albumin  and  fat  suitable  for 

fodder  from .    Versuchs-  und  Lehran3talt  fur 

Brauerci  in  Berlin.    G.P.  324,122,  9.5.18. 

In  order  to  liberate  the  albumin  and  fat  from  the 
aleurone  cells  in  bran,  it  is  boiled  for  about  5  mine. 
with  sulphuric  acid  (5%)  or  hydrochloric  acid  (20%) 
or  with  alkali,  under  which  treatment  the  cell- 
walls  swell,  after  which  slight  pressure  suffices  to 
burst  them.— W.  J.  W. 

Fodder;  Manufacture  of  from  straw.       Ver- 

edelungsges.  fiir  Nahrungs  u.  Futtermittel.  G.P. 
324,648,  19.5.18.  Addn.  to  305,641  (J.,  1919,  789a). 

The  constituents  dissolved  from  straw  which  has 
been  treated  as  described  in  the  original  patent  are 
precipitated,  and  the  whole  mass,  freed  from  salts, 
is  used  as  fodder. — C.  A.  M. 

Straw  or  similar  material;  Treatment  of  for 

fodder  production.  Veredelungsges.  fiir  Nahr- 
ungs- und  Futtermittel.  G.P.  324,893,  23.10.18. 
Addn.  to  305,641  (J.,  1919,  789  a). 

In  the  process  described  in  the  original  patent, 
deep  digesting  vessels  are  used,  and  dilute  alkaline 
liquors  are  employed,  to  admit  of  the  complete 
immersion  of  the  straw  without  undue  consumption 
of  alkali.  For  1  pt.  of  straw,  16  pts.  of  1%  caustic 
soda  liquor  is  used,  the  waste  liquor  being  regener- 
ated by  addition  of  0"06  pt.  of  sodium  hydroxide. 
The  consumption  of  sodium  hydroxide  after  four 
treatments  amounts  to  8%  of  the  straw. — W.  J.  W. 

Fodder  containing  calcium   chloride;  Manufacture 

of    from    straw    etc.      O.    Demisch.      G.P. 

324,828,  16.5.18. 

Chopped  straw-  etc.  is  treated  with  hydrochloric 
acid  and  neutralised  with  calcium  carbonate,  and 
the  mass  dried  by  heat  until  suitable  for  grinding, 
and  stored  for  2 — 3  months.  The  dry  product  should 
contain  about  80  g.  Cad,  per  kg. — C.  A.  M. 


XIXb.-WATER  PURIFICATION; 
SANITATION. 

Waters;  Relationship  of  hydrogen  ion  concentration 

to  carbon  dioxide  content  in  natural .    R.  E. 

Greenfield  and  G.  C.  Baker.    J.  Ind.  Eng.  Chem., 
1920,  12,  989—991. 

Fairly  accurate  calculations  of  the  hydrogen  iou 
concentration  of  natural  waters  can  be  made  from 
the  simple  mass  law  equation  of  the  primary  ion- 
ization of  carbonic  acid,  (H+)  (HC08)  (HsCO,+ 
CO.)=30xlO~r  (Landolt  and  Bornstein's  formula)) 
or  (H+ KCOr  " ) /(HC03 -)=6-0 x  10;"  (Auerbach  and 
Pick's  formula).  When  carbon  dioxide  and  bicar- 
bonate are  determined  and  expressed  in  terms  of 
c.c.  of  CO.  per  litre,  (H*)  =  3-5xKrCO,/(HOO,-) 
1  xlO".— W.  P.  S. 

Water  softening   with    permutitc.     R.   Mezger.     -T. 

Gasbeleucht.,1920,  63,  644—648. 
A  solution  of  magnesium  chloride  corresponding 
to  a  hardness  of  18°  was  passed  through  a  tall 
cylinder  of  1'2  1.  capacity  filled  with  sodium  per- 
mutite  at  the  rate  of  IT  1.  per  hr.  for  100  hrs., 
and  the  filtrate  was  tested  for  hardness.  At  first  all 
the  magnesia  was  retained,  but  after  25  his.  it 
began  to  come  through,  increasing  rapidly  at  first 
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and  then  more  slowly,  until  after  70  hrs.  tin-  filtrate 

had  regained  the  original  hardness.  Tin-  tilt <  r  then 
contained  magnesium  permutite  and  m  need  for 

She    trt'iitnii'iit    of   a  solution   of  calcium   chloi 

21°    ha i ilimwi      From    the    first    magnesia    run.' 
through   in   gradually   decreasing   quantity,    until 
after  «0  hrs.  it  ha  1  all  been  removed.    Call  ium  did 
not  appear  in  the  filtrate  until  Is  brs.  had  elapsed, 
after  which  it  came  through  in  incn 
until  tlio  original  hardness  iras  reached.    The  filter 
was   then    reconverted    ;  >   sodium   permutite   and 
equivalent    amounts  of  magne  is    and    lime  were 
■pplie  I  together  to  the  filter,     Magm 
oome  through  after  36  hours  and  lim<  aftei  61 
Similar  results  were  obtained  with  Btutti  m  water 
eontaining  lima  and  magnesia  hardne  •       !!■•    >\ 
periments  shoa  that  it  would  be  possible  to  remove 
magnesia  hardness  with  certainty  by  tins  method 
and    tlius    prevent    the   formation    or   boiler-stone, 
which  consists  of  magnesium  carbonate,  magnesium 
hydi   side,  and  calcium  carbonate.    J.H.J. 

Disinfection  processes;  Specific .     //.   Action  of 

*tilts  ami  ions  on  bacteria.     I'.  Eisenborg,    Centr. 
Bakt.,  1918,  I.,  »-'.  89—908. 

Kmismm  experiments  on  the  action  ol  salts  on 
gram-positive  and  Kram-negative  bacterial 
show  that  the  toxicity  ol  salts  maj  be  regarded 
principally  as  an  additive  function  ol  the  toxicities 
of  the  component  ions,  although  purely  mole<  alar 
actions  are  not  to  ho  excluded.  In  evaluating  anti- 
septies  it  is  necessary  to  employ  e  number  ol  repre- 
itive  bacterial  species.     {Of.  J.C  8.,  Dec.) 

T.  B.  P. 

Disinfecting  values  of  the  threi  Is.   V. 

horn.     Centr.  Bakt.,  1018,  I.,  82,  483 — 191. 

m-CSrcox  outstrips  its  two  isomerides  in  germii  idal 
power,  which  is  not  very  marked  with  bacterial  sus- 
pensions in  salt  solution  and  bouillon,  but  is  con- 
siderable with  h<nii  Is  containing  proteins.  Of  the 
two  other  isomerides,  the  ortho-compound  possibly 
has  a  slightly  greater  action  than  the  para-com- 
pound. In  practice  2 — 2"5%  solutions  of  the  mixed 
isomerides  are  used  and  the  differences  observed 
are  than  of  little  importance. — T.  H.  P. 

Toxicity  \to  micro-organisms]  am!  chemical  poten- 
tial.  \V.  I,.  Miller.  J.  Phya.  Chem.,  1920,  24, 
562—569. 

Thf  toxicity  of  a  solution  containing  phenol  and 
an  indifferent  salt  depends  primarily  on  the 
chemical  potential  of  the  phenol  in  the  solution. 
Two  si, lotions  have  the  same  toxicity  when  they  are 
in  equilibrium  with  the  samo  solution  of  phenol  in 
an  immisciblo  solvent  such  as  toluene  or  kerosene. 
Complications  may  arise  from  the  toxicity  of  the 
salts  themselves,  or  in  dilute  solutions  from  the 
plasmolysis  of  the  cell,  independently  of  the  t'  xicity 
•if  the  solutions  employed.  One  or  two  individual 
cases  do  not  fall  under  these  heads  and  need  fur- 
ther study.  The  observation  of  Paul  and  Kronig 
that  solutions  of  mercuric  chloride  in  aqueous 
alcohol  show  S  maximum  of  toxicity  when  the  ratio 
of  alcohol  to  water  in  the  solution  is  1  to  .1  affords 
another   illustration    of   the   princi|  Laird 

has  shown  that  the  solubility  of  mercuric  i  bloride  in 

aqueous  alcohol  passes  through  a  minimum  at  the 
samo  ratio.-    J.  11.  P. 

Toxicity  toward*  anthrax  and  staph  utococcus  of  solu- 
containing    phenol   ana    sodium    chic 
l .  -    I    i  ion.     J.  Phye.  Chem.,  1920,  24.  570—5*1. 

Kxi-kwhknts  with  anthrax  spores  showed  that  the 
increased  toxicity  of  phenol  observed  when  salt  is 
to  its  solution  is  in  accordance  with  the 
assumption  that  two  solutions  of  phenol,  with  or 
without  salt,  are  equally  t  ixic  if  their  i 


are  such  that  both  would  l>o  in  equilibrium  with  the 
sain.-  solution  of  phenol  in  toluene  (e/.  supra)  Ex- 
periments with  staphylococcus,  in  which  lower  con- 
centrations of  phenol  were  used,  showed  thai  while 

umption  is  in  fair  accord  with  the  behaviour  of 
||S"      phenol,    in   the  case  of  0'60      phenol    the 

ally  equri  dent  solution  containing  salts  is 
much  less  toxic;  0*70  phenol  occupies  an  inter- 
mediate position      .1 .  I!    P. 

Iodine;  Use  of  for  disinfecting  the  skin.     .1 

Seedorf.     Act.  Chirurg.  Bkand.,   1920,  52,    136 
183.    Chem.  Zentr.,  1920,  91,  l\  ..  .',lti. 
1\  experiments  upon  the  sterilising  action  of  iodine 
upon   liquid  cultures   ol    S.    ,  aureus   and 

tetanus  bacilli,  the  beal   results   were  obtained  bj 

the  us,,  of  a  solution  of  iodine  tup  to  a  maximi il 

"■il  propyl  alcohol.  A  solution  of  iodine 
m  90  alcohol  also  gave  good  results,  m  !i i Kt 
aqueous  and  ethereal  solutions  were  nearly  as 
effective,  but  a  solution  in  hen. cue  had  only  a  slight 

sterilising  action.— C.  A.  M. 

Wood;    Regularities   in    the    preservation    of 

ming  action  of  inorganic  compounds  (salts) 
on  fungi.     F.  Moll.    Centr.  Bakt.,  1920,  11.,  51, 
279. 
'I'm;  results  of  experiments  on  PentciUtutn  glaucum 

.-how  that  the  poisonous  action  ol  salts  is  an  additi 
property  of  the   ions,    the   poisonous   ions    arranged 
in    the    order    of    diminishing    activity,     being: 
mercury,  silver,  cadmium,  cyanogen,  copper,  zinc, 
iron,  cobalt,  chromium.  Buorine.     .Most  acid  ione 

and  the  ions  of  the  alkali  and  alkaline-earth  n 

magnesium,  and  aluminium  may  be  regarded  as 
inactive  in  this  respect.     (Cf.  J.C.6.,  Dee.) 

— T.  HP. 

"  Pickering  "     [fungicidal]    sprays    [for    plants]. 
F.  C.  Cook.     J.  Franklin  Inst.,  1920,  190,  571. 

"  Pickering  "  sprays  prepared  by  mixing  dilute 
solutions  of  copper  sulphate  with  saturated  lime- 
water  (J.,   1912,    lilti)  were   twice  as  effective  upon 

potato  plants  as  the  ordinary  Bordeaux  mixture, 

per  unit  of  copper  present.  The  sprays  adhered  to 
the  leaves  equally  well  and  had  no  injurious  effect 
upon  hardy  foliage.  Satisfactory  results  were  also 
obtained  with  a  spra.v  in  which  tho  lime-water  was 
replaced  by  baryta-water. — C.  A.  M. 

Copper;  Non-toxicity  of for  moulds  in  general 

and  for  mildew  in  particular.  (!.  and  G. 
Villedieu.    Comptes  rend.,  1920,  171.  787—789. 

It    was    found    that    copper    compounds    (sulphate. 

hydrated  oxide)  in  the  presence  of  citric  or  tartaric 

acid  are  not  toxic  for  Peronospora  when  grown  on 
nutrient  agar. — W.  G. 

Tobacco  and  other  vegetable  substances;  Conversion 
\ir  into  a  lethal  mixture  of  gases  '"/  storage 

of  .      H.    C.    Frederick.      .1.    Byg.,    1920,    19, 

205—207. 
SAMPLES  of  air  drawn  from  a  Storeroom  eontaining 
a   large  quantity  of  tobacco  in  a   mouldy  condition 
showed    an    abnormally    high    content    of    carbon 
dioxide,     viz.,     2'27%.       Experiments     in     which 
samples   of   tobacco    of   varying    physical    condition 
were  kept  in  bottles  with  vasehned  stoppers  secured 
by   rubber  bands  showed   that   uet    tobacco   kept   in 
an   unventilated  store  is  liable  to  convert  the  air 
into  a  lethal  mixture  of  «:im^.  moiildiness  is  not  a 
causative  agent,  but  accelerates  the  reaction,  and 
the   decomposition.      For   example, 
periment  the  air  from  a  bottle  in  which 
iouldy  tobacco  had  been  kept  for  18  days  at 
12°  C.  and" 37°  C.  contained  respectively  49"96  end 
CO    an  I  ii  21   and  0-29      0,.     With  air- 
dry  tub. p.  iii  ontaining  less  than  10     of  moisture  a 
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dangerous  amount  of  carbon  dioxide  was  not 
formed  even  after  32  days.  The  effect  is  indepen- 
dent of  materials  added  to  tobacco  in  course  of 
manufacture.  It  was  further  found  that  wet  hay 
and  potatoes  which  had  been  inoculated  with  mould 
were  deleterious.  After  18  days'  storage  at  12°  and 
37°,  the  air  from  the  sample  of  hay  contained  21'92 
and  2483%  CO,,  and  025  and  0"26%  02,  whilst  that 
from  potatoes  after  40  days  at  12°  C.  indicated 
24-21%  C02  and  021"  O,.  In  no  instance  was 
carbon  monoxide  or  other  combustible  gas 
generated. — W.  J.  W. 

Carbon  tetrachloride  fire  extinguishers;  Poisonous 

gases  from   .     A.   C.   Fieldner,   S.  H.   Katz, 

S.  P.  Kinney,  and  E.  S.  Longfellow.    J.  Franklin 
Inst.,  1920,  190,  543—565. 

As  a  result  of  a  fatal  accident  from  the  use  of 
a  carbon  tetrachloride  fire  extinguisher  in  a  con- 
fined space,  experiments  were  made  with  pure 
carbon  tetrachloride  and  the  liquids  contained  in 
fire  extinguishers.  When  the  liquid  was  poured  on 
to  a  fire  or  hot  iron  in  a  closed  chamber,  or  the 
vapour  was  passed,  together  with  air,  through  an 
iron  or  quartz  tube  heated  to  600°— 800°  C,  toxic 
quantities  of  phosgene  (12'3 — 13'8%)  and  chlorine 
(12 — 20%)  and  smaller  amounts  of  hydrogen  chloride 
(5'6 — 11'9%)  were  formed;  the  figures  represent 
percentages  of  the  original  carbon  tetrachloride  pre- 
sent in  the  decomposition  products.  In  some  of  the 
tube  experiments  half  of  the  carbon  tetrachloride 
was  decomposed.  The  presence  of  turpentine  re- 
duced the  amount  of  chlorine  liberated  from  the 
carbon  tetrachloride,  but  had  little,  if  any,  inhibit- 
ing effect  on  the  phosgene.  It  is  recommended 
that  carbon  tetrachloride  fire  extinguishers  should 
not  bo  used  under  conditions  where  the  fumes  would 
be  breathed.  Efficient  protection  is  afforded  bv  the 
Army  (U.S.A.)  tvpe  of  gas  mask.    (Cf.  J.C.S.,  Dec:) 

— C.  A.  M. 

Typhus  and  paratyphus  bacteria.  Stern.  See 
XVIII. 

Patents. 

Softening    wafer:    Process    of   and    apparatus    for 

.     T.  R.  Duggan,  Assr.  to  The  Permutit  Co. 

U.S. P.  1,354,604,  5.10.20.     Appl.,  26.9.17. 

In  softening  water  by  filtration  through  a  bed  of 
base-exchanging  material  contained  in  a  closed 
filter,  occasional  sudden  pulsations  are  communi- 
cated to  the  water  in  the  filter  which  are  suffi- 
ciently energetic  to  cause  a  disturbance  of  the  base- 
exchanging  material. — J.   H.   J. 

Filtering  compound.  L.  W.  Shull,  Assr.  to  Allen 
Filter  Co.  U.S. P.,  1,336,591,  13.4.20.  Appl., 
1.11.16. 

Filters  for  removing  germs  from  water  or  blood 
serum  are  made  from  a  mixture  of  kieselguhr, 
asbestos,  and  a  third  substance,  e.g.,  whiting,  lime, 
alumina,  magnesium  chloride,  or  the  like.  The 
materials  are  intimately  mixed  to  a  slip  with  water, 
moulded  or  cast,  and  fired  at  a  high  temperature. 

Filter  for  the  purification  of  water.  Radiorex, 
G.m.b.H.,  Ver.  Magnesia-Co.,  and  E.  Hilde- 
brandt,  A.-G.     G.P.  300,051,  9.11.13. 

The  filtering  medium  consists  either  wholly  or 
partly  of  a  radioactive  substance,  such  as  pitch- 
blende. The  filter  does  not  become  useless  by 
reason  of  an  accumulation  of  water  bacteria,  and 
has  a  long  life. — A.  R.  P. 

Disinfectants;  Manufacture  of .    A.  Halin  and 

M.  Federer.     G.P.  322,739,  29.6.11. 
Derivatives  of  laminaric  acid  are  mixed  with  disin- 


fectants in  aqueous  solution,  the  proportion  of  the 
disinfectant  not  being  appreciably  in  excess  of  that 
required  for  sterilising  the  laminaric  acid  deriva- 
tive. The  sodium-ammonium  salt  of  laminaric  acid 
increases  the  disinfectant  properties  of  sodium 
fluoride,  mercuric  chloride,  and  formaldehyde. 

— W.  J.  W. 

Drying  trough.     G.P.  323,462.     See  I. 
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SUBSTANCES;  ESSENTIAL  OILS. 

Opium  preparations  of  the  type  of  "  pantopon  "  ; 
Determination  of  subsidiary  alkaloids  and  also  of 

narcotine  and  papaverine  in  .     E.  Anneler. 

Arch.  Pharm.,  1920,  258,  130—137. 

To  determine  the  total  alkaloids  other  than  mor- 
phine, 1*5  g.  of  the  mixed  hydrochlorides  is  dis- 
solved in  8  c.c.  of  water,  treated  with  90  g.  of 
benzene  and  0'5  g.  of  sodium  carbonate,  shaken 
at  intervals  during  J  hr.,  and  then  treated  with 
5  g.  of  anhydrous  sodium  sulphate  and  05  g.  of 
powdered  tragacanth.  After  the  solid  matter  has 
settled  the  liquid  is  filtered,  and  an  aliquot  part 
is  evaporated  to  dryness,  redissolved  in  alcohol, 
and  again  evaporated.  To  separate  the  narcotine 
from  the  other  bases  it  is  converted  into  sodium 
narcotinate.  The  mixture  obtained  as  above  is 
dissolved  in  6  c.c.  of  benzene,  treated  with  1  c.c.  of 
alcoholic  potassium  hydroxide  solution,  allowed  to 
stand  for  i  hr.  with  frequent  shaking,  and  then 
the  benzene  solution  is  shaken  in  a  separating 
funnel  with  successive  quantities  of  sodium 
hydroxide  solution,  and  the  united  aqueous  ex- 
tracts are  repeatedly  shaken  with  small  quantities 
of  chloroform.  To  regenerate  the  narcotine  the 
alkaline  solution  is  neutralised  with  hydrochloric 
acid,  made  up  to  100  c.c,  heated  with  3  c.c.  of  con- 
centrated hydrochloric  acid  for  20  mins.  at 
80° — 90°  C,  cooled  rapidly,  treated  with  an  excess 
of  sodium  carbonate  solution,  and  shaken  out  with 
benzene  or  chloroform.  To  determine  the  papa- 
verine the  combined  benzene  and  chloroform  ex- 
tracts, obtained  in  separating  the  narcotine,  are 
evaporated  to  dryness.  The  residue  is  dissolved  in 
10  c.c.  of  water  and  1  c.c.  of  hydrochloric  acid,  fil- 
tered,  treated  with  a  2%  ammonia  solution,  drop 
by  drop,  and  stirred  meanwhile,  until  a  slight  per- 
manent turbidity  appears,  and  then,  after  addition 
of  2  g.  of  sodium  acetate,  left  to  stand  for  24  hrs. 
The  papaverine  is  collected  on  a  filter,  redissolved 
in  warm  alcohol,  and  the  solution  evaporated  to 
dryness. — J.  H.  L.    ■ 

i :  I  in  ■•sides.  VII.  Constitution  of  amygdalin.  P. 
Karrer,  C.  Nageli,  and  L.  Lang.  Helv.  Cbim. 
Acta,  1920,  3,  573—583. 

Hepta-acetylcellosidomandelic  acid,  obtained  iu 
small  quantities  by  the  interaction  of  inactive  silver 
mandelate  and  acetobromocellobiosc,  is  not  identical 
with  hepta-acetylamygdalinic  acid,  hence  the  corre- 
sponding nou-acetylated  acids  are  not  identical,  and 
the  unknown  disaccharide  of  amygdalin  cannot  be 
eellobiose ;  the  /3-glucosidic  nature  of  the  union  of 
the  disaccharide  in  the  two  cases  is  shown  by  the 
fact  that  hvdrolvsis  is  effected  bv  emulsin  in  either 
case.     (C/.'J  C.S.,  Dec.)— T.  H."  P. 


Phosphatides;  Preparation  of  — 
plant  organs.  R.  Fritsch.  Z. 
1919,   107,  165—176. 


—   from    colon i  id 
physiol.    Chem., 


Various  plants  containing  chlorophyll  and  other 
plant  pigments  have  been  examined  for  their 
phosphatide  content.  Only  a  small  part  of  the 
total  phosphorus  could  he  traced  to  the  phosphatides 
of  the  plants.  In  the  leaves  of  the  maple  the 
phosphatide-phosphorus  amounted  to  4'78%,  in  the 
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leave*  of  the  ash  to  346 ',  of  tin-  total  phosphorus. 
No  I  aJuum  tnosinate  was  found  in  the  grcA>n  assimi- 
lating organs.  In  order  to  obtain  phosphal 
with  tho  theoretical  content  of  phosphorus,  large 
quantities  of  tissue  most  I"'  employed.  In  op 
stort'il  in  silos  the  phosphatides  are  almost  entirely 
deoomposi  I      9.  8.  Z. 

Quoaidtnt ,  Preparation  of by  the  interaction 

uf  dieyanodiamidt  and  ammonium   thiocyanate. 
i.     \    Werner  and  J.  Bell.    Chem,  Soo.  Trans.. 
117,  11.13— 1136. 

I'i  us  guanidine  thiocyanate  was  readily  obtained 
by   melting  together  di  aide 

purity)  and  ammonium  thiot-yanate 
i70  g..>.  ami  maintaining  the  mixture  at  120  C.  for 
about  31  hrs.  Depolymerisation  of  the  duyano- 
diamide  is  the  first  phase  ol  tion,  which  is 

by  the  equation:  C'.ll.N,  h2NH,SCN 
■_'<  li  N  BSCN.  A  subsidiary  reaction  results  in 
the  formation  of  thioammeline.  which  is,  however, 
ited  by  digesting  the  reaction  mixture, 
without  previous  cooling,  with  250  c.c.  of  water,  and 
filtering.  thioammeline  (7 — 8  g.)  separating  as  an 
amorphous  residue.  The  filtrate,  after  concentra- 
tion as  far  as  possible  at  100°  C,  sets  to  i  crystal- 
line maa]  of  guanidine  thiocyanatt-.  which  may  bo 
further  purified  bv  recrystallisatioii  from  water. 

— G.  F.  M. 

<ii.mii;    Colloidal    properties    of    aqueous    solu- 
tions  of   .      Z.    Klemcnsiewicz.      Bull.    Soc. 

Chim  .  1930,  27,  820    334 

Thr  viscosity  of  aqueous  solutions  of  salvarsan  de- 
pends on  tne  concentration  of  the  solution,  tne 
length  ol  tunc  it  has  been  prepared,  the  tempera- 
ture .it  which  it  has  been  kept,  and  the  presence  of 
acids  or  alkalis.     (Cf.  J.l    -      I'  W.  G. 

1   -tul ml iajlic   acid;    Melting    point    of   .     G. 

iclli     Qiorn.Chim.Ind.   Appl.,  1920,  2,  291— 
300. 

When  heated  in  a  capillary  tube  immersed  in  a 
bath,  acetylsalicylic  acid  begins  to  melt  in  contact 
with  the  walls  of  the  tube  at  132°  C.  and  becomes 
completely  transparent  onlv  at  135°.  (Cf.  J.,  1919. 
1-.7a.V— T.  H.  P. 

Benzyl  alcohol;  Stability  of  solutions  of .    D.  I. 

Hacbt  and  A.  T.  Shohl.     J.  Pharm.  Exp.  Ther., 
LOT0,   16,  61—69. 

Solvtions  should  be  preserved  in  non-soluble  glass 
containers    if    deterioration    is    to    be    prevented. 

—J.  C.  D. 

Lachrymatory      power      of      irritant      substances; 

Measurement  of  the .    C.  Dufraisse  and  J.  C. 

Bongrand.     Comptes  rend.,   1920,   171,  817—819. 

If  0,  be  the  concentration  of  benzyl  bromide,  and  C. 
that  of  the  substance  under  examination,  required 
in  an  atmosphere  just  to  produce  an  irritant  action 
on  tho  eyes  at  the  end  of  30  3ecs.,  the  lachrymatory 
power  is  given  by  C,/C,,  that  of  benzyl  bromide 
being  taken  as  unity.  The  following  values  were 
obtained  :  Benzyl  iodide  2,  bromoacetone  1'8,  symm- 
dibromomethyl  oxide  1/4,  chloropicrin  1/6,  chloro- 
scetone  1   v.  acrolein  1/10. — AY.  O. 

ion      bisulphide ;     Interaction     of     with 

ammonium  carbonate,    F.  A.  Gilfillan.    J.  Amer. 
m.  Soc.,  1920,  42,  2072—2079. 

Cakdon  bisulphide  and  ammonium  carbonate  react 
at  160°  C.  to  give  a  mixture  of  ammonium  thio- 
cyanatt? and  thiourea,  the  equilibrium  depending 
upon  the  concentration  of  the  reagents,  tne  tem- 
perature and  duration  of  heating,  and  tho  con- 
centration of  the  hydrogen  sulphide  produced   in 


the  reaction.  The  lattei  favours  the  revorsion  of 
the  tniocyanate  to  thiourea.  The  yields  of  thiourea 
ai..  much  below  those  obtained  bj  direct  beating  oi 
ammonium  tniocyanate.  Ammonium  I 
cannot  Ik-  estimated  accurately  by  the  indirect 
titration  method  (Krall,  Chem.  Boc.  Trans..   1918, 

lU.i.    1386)    in    the    pi  more    than    16 

thiourea,  l>ut  direct  titration  with  silver  nitrate 
may  1k>  used  with  mixtun  ruch  as 

40  ol  thiourea.  In  solutions  containing  not  more 
than  6  nig.  of  thiourea  per  100  c.c.  tins  substance 

may   be  estimated  by  titration  with  iodine.  —  \Y.  G. 

Glycerol    substitutes    (per-    and    perka-olyi 

ili  lactates  as .  0.  Neuberg  and  E.  Rein- 

furth.      H.r..  1930,  53,  1783—1791. 

TiiF.  technical  uses  of  glycerol,  apart  from  the  pro- 
duotion  of  explosives,  depend  on  its  viscosity, 
hygroBCopicity,  and  neutrality;  these  properties  are 
also  exhibited  by  aqueous  solutions  of  sodium  and 
potassium  lactates  (per-  and  perka-glycerol  rcspect- 

i\  elj  I.  u  hi.  li  have  been  extensively  Used  by  thi 
gerent  forces  of  the  Central  Powers  and  for  in- 
and  cosmetic  purposes  during  the  late  war.    I 

lineally,    their    preparation    permits   a    much    better 

utilisation  oi  the  initial  material  (sugar  etc.),  since 
this  can  be  Fermented  so  as  to  viol  I  more 

whilst,   on   the  technical  scale,   it  only 
gives  one-fifth  to  a  quarter  of  its  weight  of  glycerol: 
further,  for  many  purposes,  the  glycerol  aural 
can  bo  used  in  considerably   more  dilute  solution 
than   glycerol   itself.     The  paper  contains   an  ex- 
1  series  of  tables  and  graphs  showing  the  re- 
lationship between  specific  gravity  and  concentra- 
tion of  aqueous  solutions  of  per-  and  pcrka-gl 
at  15°  C   the  freezing  point  of  solutions  of  per- 
glycerol  at   different  concentrations,   the  compara- 
tive  freezing  point  of  equimolar  solutions  of  per- 
glycerol   and   glycerol,    the   boiling   points  of   solu- 
tions    of     per-glye  -erol,     the     comparative     hygro- 
scopicity  of  solutions  of  glycerol   and   per-gl; 
at  25°  C.  and  the  viscosity  of  per-glyceroT.     (Cf 
J.C.S.,  Dec.)— H.  W. 

Kthylene  bromohyJrin  ;  Preparation  and  character- 
isation of .     J.  Head  and  It.  G.  Hook.   Chem. 

Soc.  Trans.,  1920,  117,  1214—1226. 

Pros  ethylene  bromohydrin  may  be  prepared  in 
quantity  by  the  action  of  ethylene  on  cold  dilute 
bromine  water.  Under  favourable  circumstances 
the  molecular  ratio  of  ethylene  bromohydrin  to 
ethylene  dibromide  formed  is  10:1,  or  even  higher 
in  very  dilut.-  solutions,  but  the  ratio  decreases  con- 
tinuously with  increasing  concentration  of  bromo- 
hytliin  and  hydrogen  bromide  in  the  solution  and 
also  with  rise  of  temperature.  The  reaction  is 
accelerated  by  cooling  and  also  by  sunlight.  Ethyl- 
ene bromohy.Irin  may  be  distilled  without  change 
in  vacuo,  but  at  ordinary  pressures  it  decomposes 
considerably  at  its  boiling  point.  It  has  sp.  gr. 
17629  at  20°/4°  C,  and  ;iD:°  =  l-4915.  It  forms 
with  water  a  mixture  of  constant  b.p.  (99T°  C.  at 
762  4  mm.)  at  a  concentration  of  36  Ethylene 
bromohydrin  is  hydrolysed  more  readily  than  the 
chlorohydrin,  hydrolysis  being  perceptible,  although 
extemely  slow,  in  cold  aq 8  solutions.— G,  F.  M. 

eglycerol.     Fischer  and  Pfiihler.     fifes  Xlf. 

Patents. 

Apparatus  for  the   manufacture  of  • . 

U.S.    Industrial     Alcohol    Co.,   Assees.   of   A.     \ 
Backhaus.       E.P.   (a)   130,969,   and  (b)   130.970, 
23.6.19.     Conv.,  7.8.18. 
CLAIM   is  made  to  apparatus  for  carrying  out   the 
-  described  in  E.P.  ISO  968  (J      1930    674a), 
using    sulphuric    acid,    alcohol,    and    (a)    a    dilute 
i,   e.g.,   vinegar,  or  (d)  a  concentrated 
organic  acid.  <-.</..  glacial  acetic  acid. — L.  A.  C. 
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Trimethylacetylsalicylic  acid  'compounds.  W. 
Griittefien,  Assr.  to  Alien  Property  Custodian. 
U.S.P.  1,338,297,  27.4.20.     Appl.,  27.4.19. 

Trimethylacetylsalicylic  acid  (CH,)3C.C0.0. 
C0H4.COOH,  white  leaflets,  m.p.  135°C.,is  prepared 
by  the  interaction  of  salicylic  acid  and  trimethyl- 
acetyl  chloride  in  ether  and  pyridine.  Trimethyl- 
m-cresotic  acid,  prepared  in  an  analogous  manner, 
melts  at  160°  C.  These  acids,  both  in  the  free  state 
and  as  salts,  are  of  value  as  antirheumatics,  anal- 
gesics, and  diuretics. 

Amylodextrin  and  silicie  acid;  Manufacture  of  eol- 

loidal  preparations  of .     Lecinwerk  E.  Laves. 

G.P.  323,596,  12.3.19. 

Silicic  acid  is  produced  in  an  aqueous  solution  of 
amylodextrin  by  the  decomposition  of  silicates  with 
acids,  or  by  hydrolysis  of  esters  of  silicic  acid  or 
halogen  compounds  of  silicon.  The  product  is  pre- 
cipitated by  alcohol  or  acetone,  and  dried  at  a  low 
temperature.  Solutions  containing  less  than  1%  of 
silicic  acid  may  be  sterilised  without  gelatinisation 
by  passing  a  current  of  steam  through  for  several 
hours.  The  amylodextrin  compounds,  both  in  the 
solid  state  and  in  sterilised  solution,  are  suitable 
for  therapeutic  purposes. — W.  J.  W. 

Amylodextrin  and  calcium  phosphate,  or  calcium 
sulphate;  Manufacture  of  colloidal  preparations 

of  .        Lecinwerk   E.   Laves.     G.P.   323,783, 

31.10.18. 

Calcitm  phosphate  or  calcium  sulphate  is  formed 
by  double  decomposition  in  an  aqueous  solution  of 
amylodextrin,  or  of  carbohydrates  containing  it,  the 
amylodextrin  compound  produced  being  then 
separated  by  precipitation  with  an  organic  solvent, 
or  by  careful  evaporation  of  the  solution  in  vacuo 
at  a  low  temperature.  The  calcium  phosphate  com- 
pound consists  of  tricalcium-phosphate-amylo- 
dextrin.  The  products  have  a  therapeutic  applica- 
tion.— W.  J.  W. 

Oils,  resins,  waxes,  balsams,  and  extracts;  Method 

for  converting into  dry  powders.   R.  Marcus. 

G.P.  323,908,  8.10.15. 

The  materials  are  mixed  with  gelatinous  silicic  acid, 
and  the  mixture  is  allowed  to  dry  under  moderate 
heat.  Smooth  powders  are  thus  produced  with 
1  pt.  of  silicic  acid  and  2  pts.  of  Oleum  rusci,  or  1'4 
pts.  of  protargol,  or  25  pats,  of  lemon  oil. 

— W.  J.  W. 

Glycerophosphate  solution;  Conversion  of into 

a   crystalline  preparation.       P.   Bergell.        G.P. 
324,029,  1.4.19. 

A  concentrated  solution  of  sodium  glycerophos- 
phate is  treated  with  partly  dehydrated  disodium 
hydrogen  phosphate  in  such  quantity  that  the  water 
in  the  solution  does  not  exceed  the  water  of  crystal- 
lisation removed  from  the  salt.  When  dried  by  ex- 
posure to  the  air  the  mass  is  a  crystalline  powder 
containing  7  mols.  of  water.  It  has  a  pleasant 
taste,  and  can  be  compressed  into  tablets  for  thera- 
peutic use. — C.  A.  M. 

Pinacone;  Process  for  the  manufacture    of   . 

Parbenfabr.   vorm.   F.  Baver  und  Co.     G.P.  CO 

324.919,  8.5.17  (Addn.  to  306,523;  J..  1919,  I    -   . 
and  (b)  324.920,  13.9.18. 

(a)  In  the  process  described  in  G.P.  306.523,  the  use 
of  cathodes  of  an  alloy  of  90%  Pb  and  10%  Sn,  or  of 
brass  or  bronze,  yields  a  product  containing  pina- 
cone and  isopropyl  alcohol  in  a  ratio  of  about  10:1. 

(b)  Acetone   is  reduced   in  alkaline  solution  using 
graphite  electrodes.     The  product  contains  70 
pinacone  and  10 — 15%  of  isopropvl  alcohol. 

— L.  A.  C. 


Double  compound  containing  quinine;  Process  far 

the  manufacture  of  a  .       A.  C.  Rottinger. 

G.P.  325,156,  22.11.18. 

The  double  compound,  which  has  a  bitter,  acid 
taste,  but  does  not  show  the  after-taste  or  bad 
effects  of  quinine,  is  prepared  by  the  interaction  of 
equimolecular  proportions  of  quinine,  tartaric  acid, 
and  hcxamethvlenetetramine  in  alcoholic  solution. 

— L.  A.  C. 

Phenylated  amiaohydrindenecarboxylic  acid;  Pro- 
cess for  the  manufacture  of  a .    Chem.  Werke 

Grenzach  A.-G.     G.P.  325,713,  29.6.18. 

The  condensation  pro-duct  from  a-hydrindone  and 
isatin,  a  colourless  powder  of  m.p.  above  295°  C,  is 
reduced  in  boiling  amyl  alcohol  with  metallic 
sodium,  and  the  sodium  salt  produced  is  subse- 
quently converted  to  the  free  phenylated  amino- 
hydrindenecarboxylic acid.  The  crystalline  acid, 
which  has  therapeutic  value,  contains  7643%  C 
and  6T%H,  softens  with  red  coloration  and  libera- 
tion of  carbon  dioxide  at  140°  C,  and  melts  at 
180°  C. ;  the  hvrochloride  has  m.p.  205°  C. 

— L.  A.  C. 

X-Mcthylhexamethylenetetramine;  Process  for  pro- 
ducing salts  of .     R.  Tschunke,  Assr.  to  The 

Chemical    Foundation,    Inc.       U.S.P.    1,336,709. 
13.4.20.     Appl.,  19.1.14.     Renewed  26.6.19. 
See   G.P.   270,486   and  275,092  of  1913  and  First 
Addn.  to  F.P.  466,619;  J.,  1914,  439,  807,  845. 


Allyl  ester  of  2-phenylquinoline~i-carboxylic  acid. 
A.  Gams,  Assr.  to  Soc.  of  Chem.  Ind.  in  Basle. 
U.S.P.  1,336,952,  13.4.20.     Appl.,  29.5.19. 

See  E.P.  150,401  of  1919;  J..  1920,  704  a. 


XXL-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Photographic  sensitizers;  Studies  on .     II.     The 

carbocyanines.      W.   H.    Mills  and  W.  J.   Pope. 
Phot.  J.,  1920,  60,  253—266. 

The  carbocyanines  are  produced  by  the  condensa- 
tion of  2  mols.  of  a  quinaldine  alkyliodide  with 
1  mol.  of  formaldehyde  under  the  influence  of 
alkalis.  The  formula  adopted  for  the  class  assumes 
the  linkage  :CH.CH:CH.  between  the  two  quinal- 
dine residues,  attached  at  the  2  position  in  each 
case,  thus:  N(R).C„H6:CH.CH:CH.CSH..N.R.X, 
the  simplest  member  being  the  l.l'-dimethyl  com- 
pound. Sensitol  Red  (German,  Pinacyanol)  is 
l.l'-diethyl-carbocyanine  iodide,  and  is  so  far,  the 
most  important  dye  of  the  class.  Eighteen  mem- 
bers of  the  series  are  described  both  as  to  their 
chemical  properties  and  as  to  their  sensitising  as 
determined  bv  the  method  previously  described 
(J.,  1920,  468a).  The  change  from  the  l.l'- 
dimethyl  to  the  l.l'-diethyl  compound  is  accom- 
panied by  a  considerable  increase  in  sensitising 
action ;  further  increase  in  the  weight  of  the  sub- 
stituent  groups  in  these  positions  results  in  a 
steady  decrease  of  sensitising  action.  The  effect  of 
introducing  substituent  groups  in  other  positions 
in  the  molecule  varies  with  the  nature  of  the 
group  and  the  position.  Generally  speaking  there 
is  a  reduction  of  sensitising  action  as  compared 
with  the  l.l'-compound,  which  increases  with  the 
size  of  the  substituting  groups.  Substitution  in 
the  6-6'  positions  has  a  slight  reducing  effect,  in  the 
5-5'  positions  a  strong  reducing  effect.  It  is 
suggested  that  the  distinguishing  characteristic  of 
the  carbocyanines  as  compared  with  the  iso- 
cyanines  (loc.  cit.)  and  on  which  the  extension  of 
their  sensitising  action  into  the  far  red  depends 
is     not      the     position      of     attachment     to     the 
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■nimMiiu  residues,  but  ili>'  presence  of  the  linkage 
CH.IH:(TI.  instead  of  ril.     It.  V    - 

y»utriil-u-eJije  p&etotneter,    >•  .  foi    lenrito- 

metrij    fur    photographic    copying    processes,    ami 

■  tific  litjtit-mrtisurrmrtit .    J,   M.    Elder.     Phot. 

Korr.,  L919,  56.  844— 871. 

This  is  an  adaptation  ol  a  Qoldbi  i  di  utral  wedge 
in  eombination  with  a  special  form  ol  millimetre 
scale.  In  ono  form  a  wedge  9x12  cm.  is  used 
baring*  constant  of  0*40137  per  om.  and  being  pro- 
vided also  with  colour  strips,  red,  yellow,  green, 
and  blue,  for  the  besting  of  chromatic  and  pan- 
chromatic plates:  another  form  is  16x3  cm.  with 
.i  constant  of  0*30484  per  em.,  this  being  chiefly 
intended  for  actinometric  and  similai  work.  The 
use  of  wedges  in  Benaitometry,  in  photometry, 
ami  in  actinometry  is  described  and  tables  are 
given  showing  the  relative  proportions  ol  light 
absorbed  at  all  points  of  the  wedge,  comparing  the 

•  linns  with  Scheiner  scale  nun 
giving  comparative  results  obtained  by  the 
with    Heron    and    electric    light    for    speeds    ol 
.irdm  ir\  and  colour-sensitive  plates,  .  c.     There  is 
also   a  comparison   of   the    various   types  of   acti- 
nonnt.  r  papers  which  may  be  used.     B.  V    9 

Fiscal    in  uti'il-ii-nliji-    photometer   jm 
tnmrirxi  ami  light-meatwement.    II.  Magnesium 
at  a  ttcondary  standard  light  source.   J.  M.  Edcr. 
Phot.  Korr..  1920,  57.  1—9,  41—44,  Si— .86. 

Tub  dm  of  magnesium  light  as  a  secondary  standard 
light  source  is  advantageous  by  reason  of  its 
simplicity  and  its  approximation,  in  colour  value, 
to  average  daylight.  A  suitable  unit  is  2  mg.  at  a 
distance  of  .'t  in.,  which  is  approximately  equivalent 
to  a  Hefner-oandle-uetre-minute.  The  mag- 
nesium, about  :t  mm.  of  ordinary  ribbon,  is  held  on 
the  point  of  a  Bteel  needle  at  the  correct  distance 
from  the  plate  to  be  exposed.  The  use  of  the 
Bder-Hecht  photometer  (</.  .■•ulna)  with  mag- 
nesium as  the  light  source  is  fully  described,  com- 
parative results  with  the  Hefner  lamp  for  various 
plates  being  given  as  well  as  sundry  tabulated  con- 
stants of  the  wedge.  A  full  scheme  for  testing  and 
evaluating  plates  and  papers  with  the  aid  of  the 
wedge  is  described  and  also  the  use  of  the  wedge 
for  evaluating  exposures  in  light-therapy. 

— B.  V.  S. 


XXII.-EXPL0SIVES ;  MATCHES. 

}iitro-<lerirativcit  of  toluene.     Brady  and  Williams. 
See  III. 

Patents  . 
Awtfftontum    nitrate    explosives;    Mmufactui e    of 
— .     E.  Miiller.     B.P.   152,199,  2.10.19. 

To  obtain  from  mixtures  of  ammonium  nitrate  and 
a  hydrocarbon,  such  as  petroleum,  explosives  which 
are  insensitive  to  concussion  but  yet  can  be  readily 
detonated,  the  constituents  are  melted  together 
under  a  pressure  of  J  to  1  atm.  Other  ingredients 
may  be  added.  Suitable  mixture-,  are:  ammonium 
i,  !)l  ,  petroleum,  6  ;  ammonium  nitrate, 
.  1  ;  petroleum,  7  ;  ammonium 
nitrate    95     :  paraffin,    5  im    nitrate, 

93%;  phenol,  7  \Y.  J.  AY. 

./.  r   and   pi oeess  ol  somi  . 

(      I.    B.    Henning,   Assr.    to   E.    I.  du  Pont  de 

and    Co.       U.S.P.    1,336,483,  13.4.20. 
Ai.pl.,  23.8.19. 

A   powdkbxd   metal   capable   of   reducing   metallic 

loulmg.  e.j..  tin  or  a  tin-lead  alloy,  is  incorporated 
with  nitrocellulose  powder  during  the  process  of 
manufacture. 


granulated  "  safety"  explosives ;  Manufael 

-  .  Oberschleeische  SprengstoftVA  ■&,  <i  P. 
II-.  L6.1SJ6. 
Bznnma  ol  a  dusty  nature,  and  which  can  be 
detonated  only  with  difficulty,  maj  be  converted 
into  granular  safet)  explosives,  which  can  be 
readily  detonated,  by  mixing  them  with  finely- 
divided,  fusible  carbonaceous  substances  inch  as 
naphthalene,   resin,  or  dextin,   and  agitating  the 

mixture   with   steam.      \V.  .1.    \Y. 

Chlorate  explosives;  Manufacture  of  .    G,   A. 

Krause  and  Co.,  A.-(J.    Q.P,  999,630,  S3  1.17. 

A    ciii.oihtk    solution    containing    in    suspi 
charcoal  or  other  material  is  evaporated  by  ej>s  ting 
it  from  the  evaporating  vessel  in  the  form  o 

spray    and   directing   against    the    outside   of    tills    a 

stream  ol   gaseous  drying  agent.       An  intimately 

mixed,    granular    powder    is    thus   obtained    without 

danger.— W.  J.  AY. 

[Smokeless  potoder;]  /'  drying  | 

means  of  hot  air.       K.   Himpel   and   A     Besli  r, 
Q.P.  301,607,  3.4.17.     Conv.,   17. -J.  10. 
The   air   us. si   for   drying  explosives   is  cooled    to   a 
definite  temperature,  and  the  condensed  solvent  is 

completely    separated    by    mechanical    means.      The 

content  of  <  indensable  vapour  in  the  air  can  tlms  be 
accurately  adjusted.     \Y.  .1.  YV. 

cellulose;    Manufacture    of .      Deutsche 

Gasgluhlicht    A.-G.    (Auergee.).     G.P.    302,494, 
1.12.16.  m 

Aftkr  nitration  of  the  cellulose,  the  bulk  of  the 
waste  acid  is  displaced  by  sulphuric  acid  of  55° — 

60°    B.    (sp.    gr.    1*616—1-712),    previously    cooled    to 

0°  C.  Up  to  80—90  of  the  nitration  acid  is  re- 
covered as  waste  acid,  from  which  nitric  acid  of 
commercial  strength  is  obtainable.      AY.  J.  AY. 

Pyrotechnics  [  ;  Compositions  foi     -      ].     A.  Brock. 
E.P.  152,629,  3.11.19. 

1Ikxami-:tiiyi.i:nktktha,\unk,  or  its  salts,  is  substi- 
stuted  for,  or  added  to,  tin  usual  combustibles,  such 
as  charcoal,  shellac,  dextrin,  sugar,  and  oil,  in  fire- 
work compositions,   specially   for   indoor  displays. 

— W.  J.  AY. 


XXIII. -ANALYSIS. 

Anemometer;  Directional  hot  wire  — — ■.     J.  S.  G. 
Thomas.     Phil.  Mag.,  1920,  40,  640—665. 

Thk  directional  hot  wire  anemometer  consists  ol 
two  fine  wires  mounted  parallel  and  one  behind  the 
other  in  juxtaposition,  transversely  to  the  direction 
of  How  of  the  gas  in  the  pipe  or  channel.  The  wires 
((institute  two  arms  of  a  Wheatstone  bridge  the 
remaining  arms  of  which  are  formed  of  a  resistance 
of  1000  ohms  and  an  arm  capable  of  adjustment. 
A  constant  current  is  maintained  in  the  bridge  and 
the    battery     terminals    are    connected    through     a 

rheostat  with  the  appropriate  ends  of  the  platinum 
wires  so  that  the  maximum  heal    is  developed  in 

the  B   wires.      As   the   velocity   of   the   gas  stream    to 

which  the  heated  wires  are  exposed  is  gradually  in- 
creased   from    zero,    the    galvanometer    deflexion 

increases  until  a   critical   value  of  the  gas  stream  is 

attained.     With  further  increa t   the  impressed 

velocity  of  the  gas  stream  the  galvanometer  de- 
flexion slowly  diminishes;  on  reversing  the  direc- 
tion of  flow  of  the  gas  current  the  galvanometer 
deflexion  is  reversed.  The  relative  sensitiveni 
the  instrument  has  licen  investigated  with  the  wires 
in  different  positions,  and  the  connexion  between 
the  Critical  velocity  and  the  heating  current  and 
the  diameter  ol  the  wires  is  also  dealt  with.  {Cf. 
J.,  I<)1-',  L65t.)    J.  K.  S. 
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\,,>rfysis;   Qualitative  chemical  .       V.   Macri. 

Boll.  Chim.  Farm,  1920,  59,  3S5— 389. 
The  following  scheme  serves  for  the  detection  of  the 
metals  in  solution.  The  solution  is  neutralised 
with  ammonia  solution,  treated  successively  with 
ammonium  sulphide  and  carbonate,  and  allowed  to 
digest  on  a  water-bath  with  occasional  stirring.  A 
small  portion  of  the  liquid  is  tested  with  the  above 
reagents  (to  ensure  that  they  are  in  sufficient 
quantity)  and  with  ammonium  phosphate ;  if  a  pre- 
cipitate forms,  more  of  the  reagent  is  added.  The 
filtrate  or  solution  is  rendered  acid  with  hydro- 
chloric acid  and  any  precipitate  tested  for  As,  Sb, 
Sn,  Pt.  Au;  the  filtrate  is  evaporated  to  dryness 
and  tested  for  K,  Na,  Li.  The  original  phosphate 
precipitate  is  washed  with  water  containing 
hydrogen  sulphide  and  heated  with  hydrochloric 
acid,  and  the  residue  tested  for  Ag,  Pb,  Hg,  Cu,  Bi, 
Cd,  Ni,  and  Co ;  the  solution  is  freed  from  hydrogen 
sulphide  and  boiled  with  sodium  acetate;  the  pre- 
cipitate may  contain  Al,  Fe,  and  Cr,  from  which 
the  Al  is  separated  by  potassium  hydroxide.  The 
solution  is  treated  with  hydrogen  peroxide,  when 
manganese  is  precipitated,  and  the  filtrate  treated 
with  sodium  sulphate  and  alcohol.  The  precipitate 
is  tested  for  Ba.  Sr,  and  Ca,  and  the  solution 
rendered  ammoniacal  and  treated  with  phosphate ; 
magnesium  is  precipitated,  and  zinc  is  tested  for  in 
the  solution  bv  means  of  hvdrogen  sulphide. 

— T.  H.  P. 


ised  with  barium  hydroxide  solution,  the  barium  is 
then  precipitated  by  the  addition  of  the  requisite 
amount  of  sulphuric  acid,  the  mixture  diluted  to 
200  c.c,  and  distilled  from  an  ordinary  round- 
bottomed  flask  provided  with  a  steam-jacket.  The 
distillate  is  collected  in  10  g.  fractions,  which  are 
titrated.  The  percentage  of  acid  distilling  in  each 
fraction  is  calculated  on  the  acid  present  in  100  c.c. 
of  the  original  Reichert-Meissl  distillate.  Results 
obtained  with  typical  fats  are  as  follows :  — 

Percentage  of  acid  distilling  in  each  fractien. 


Weight  of 

Palm 

of  distillate 

Butter 

kern11  J 

Babassu 

Coconut 

in  g. 

fat. 

oil. 

fat. 

oil. 

10 

12.5 

20 

25 

22 

20 

230 

S5 

42 

38 

30 

35-5 

49 

57 

53 

40 

42-5 

60 

70 

65 

50 

50-0 

68 

80 

— \v. 

75 

P.  s. 

Protein;  Adamkiewicz'  reaction  for  ■ .    Mechaifr- 

ism  of  Hopkins-Cole  test  for  tryptophane.    W.  R. 
Fearon.    Biochem.  J.,  1920,  14,  548—564. 

The  author  shows  that  the  colour  tests  mentioned 
are  dependent  on  the  formation  of  colour  condensa- 
tion products  of  the  aldehyde  present  in  the  reagent 
and  tryptophane.  A  number  of  these  pigments  have 
been  isolated.  Their  properties  and  chemical 
characters  are  fullv  discussed.    (Cf.  J.C.S.,  Dec.) 

—J.  C.  D. 


Analysis    of    organic    compounds:    Use    of   reduced 

copper  ni   tin-   elementary  •    E.   Cherbuliez. 

Z.  anal.  Chem..  1920.  59,  297—302. 
At  a  red  heat  copper  containing  small  proportions 
of  iron  or  zinc  causes  appreciable  reduction  of 
carbon  dioxide  to  carbon  monoxide  and  is,  there- 
fore, unsuitable  for  use  in  the  determination  of 
hydrogen  and  carbon  in  nitrogen  compounds  by 
combustion  or  in  the  estimation  of  nitrogen. 

— T.  H.  P. 

Bromine;  Determination  of  traces  of in  organic 

matter.     A.  Damiens.     Comptes  rend.,  1920,  171, 
799—802. 

The  organic  matter  is  dried  at  100°— 105°  C, 
mixed  with  5  pts.  of  potassium  nitrate  and  10  pts. 
of  sodium  carbonate  and  heated  in  a  silver  crucible 
to  just  short  of  fusion.  After  cooling,  the  mass  is 
extracted  with  water  and  the  solution  filtered.  In 
a  portion  of  the  filtrate  the  iodine  is  estimated 
either  by  Labat's  method  (distillation  in  presence 
of  iron  ammonium  alum),  or  by  precipitation  as 
silver  iodide,  subsequent  liberation  by  chlorine,  and 
colorimetric  estimation  in  chloroform  solution.  In 
another  portion  of  the  filtrate  the  whole  of  the 
halogens  are  precipitated  as  their  silver  salts,  which 
are  afterwards  decomposed  by  zinc  and  sulphuric 
acid,  the  silver  being  filtered  off,  and  the  bromine 
•  stimated  in  the  filtrate  bv  the  method  of  Deniges 
and  Chelle  (J.,  1918,  284*a).  In  the  presence  of 
iodide,  the  iodine  is  first  removed  from  the  last 
tiltrate  by  Labat's  method  before  the  bromine  is 
estimated.  Chlorine  is  estimated  by  difference 
from  the  total  halogen  content. — W.  G. 

Distillation  in  steam;  Applications  of  the  method 

of  .     [Differentiating   butter  fat  and  other 

tats.1     J.  Reillv  and  W.  J.  Hickinbottom.     Sci. 
Proc.  Royal  Dublin  Soc.,  1920,  16,  131—142. 

The  limitations  and  possibilities  of  the  distillation 
method  for  determining  molecular  structure  and 
alteration  in  the  state  of  molecular  aggregation  are 
discussed.  A  method  is  giveu  for  differentiating 
between  butter  fat  and  other  fats  containing  a  com- 
paratively high  proportion  of  volatile  acids;  100  c.c. 
of  the  filtered  Reichert-Meissl  distillate  is  neutral- 


See  also  pages  (a)  777,  Nitro  compounds  (Eng- 
lish). 781,  Ammonium  salts  (Van  Zijp);  Cyanic 
acid  (Fosse);  Phosphates  and  arsenates  (Deniges). 
791,  Antimony  sulphide  (Van  Rossem  and  Dekker). 
793, Sour  soils  (Comber) ;  Nitrates  in  soils  (Whiting). 
794,  Calcium  cyanamide  (Neubauer) ;  Moisture  in 
sugar  products  (Aikin).  796.  Denatured  alcohol 
(Hasse);  Flours  (Marion);  Milk  (Rahn).  797, 
Moisture  content  of  cereals  (Chopin).  Fruit  (Dehn 
and  Taylor).  800.  Opium  preparations  (Anneler). 
801,  Lachrumatoru  power  (Dufraisse  and  Bon- 
grand).     803.  Photometer  (Eder). 
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I.— GENERAL;  PLANT;  MACHINERY. 


Applications. 


Rotarv    kilns.       32, £59. 


of     liquids     and     solids. 


of  carriers  for  cata- 
12.  (U.S.,  13.11.19.) 
liquids    of   different 


American    Metal    Co. 
Nov.  16.     (U.S.,  8.12.19.) 

Avrutik.       Separation 
31,582.     Nov.  8. 

Barrett  Co.     Manufacture 
lytic  material.    32,068.     Nov. 

Bateman.      Separators    for 
density.     31,575.     Nov.  8. 

Beeston.  Regenerative  furnaces.  33,082.  Nov.  24. 

Bing-Werke.     Preventing  boiling-over  of  liquids. 
32,562.     Nov.  18.     (Ger.,  2.7.19.) 

Beythe.      Drying   ovens   or   stoves  etc.      32,373. 
Nov.  17. 

Doherty.    Mixing  machines.    33,276.     Nov.  25. 

Emmens.       Settling-tanks,    storage    tanks,    etc. 
31,597.     Nov.  8. 
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.    Centrifugal  separators.     33,179.     Nov.  21 

M   rgan.  ami  Thermal   [ndustrial  ami  Ch< 
rch  Co.     Evaporation  ol  liquids  which  di 

matter  during  the  process  or  on  cooling.    33.312 

N.e 

Muchka.  Storing,  conveying,  etc.  highly  in- 
lammable  liquids.  32,337,32,339,32,340  Noi  It'. 
(Austria,  6.11.1  I.  19.6.16,  30.10  16  I 

ika.  Production  of  protective  gas.  32,338 
v  ■     II       I  Austria.,  -J  i   (.16  I 

bka.       Production  of   mixturi  -  ol    nil 
and   carbonic    acid    deficient    in    oxvgen       32  341 
;iia.  3.12.17.) 
Nelson.     Kiln-.     33,309.     Nov    i 
Orr.      Rotary    crushing    and    mixing    mil 

87. 
U.i.l.     Furnaces.     33,190.     Nov.  24. 
B  Power     Specialita      Co.).       Stills 

20. 

i  and  Twigg.     Furnaces.    31,942.    Nov.  11. 
War.      Appai  atu  iting   powdered 

minerals  etc.  suspended  in  liquid.    33,571.    Nov.  27. 
Smallwood.     Furnaces.    31.717.     Nov.  io. 

rlund,  and  Techno-Chemical  Laboratories, 
Ltd.  It... .v.  iv  of  heat  from  treated  material. 
32,137.     Nov.  IS. 

Statineanu.  Catalytic  process  for  obtaining  re- 
actions between  a  gas  ami  another  substance. 
.!.'. I'.t-J.     Nov.  22.     (Sun/...  23.11.19.) 

VeKen.      Treating    material   by    a    rising   fluid 
current.    31,616  and  31,870.    Nov.  9  and  11.    (Cor., 
18.18.19  and   1-2.20.) 
Wake.    Ring  pulverising-mills.    32,819.  Nov.  20. 

Complete  Specifications  Accepted. 

17,461(1919).  Akt.  de  Norske  Saltverker.  Pre- 
venting formation  of  gypseous  incrustations  in 
evaporators  etc.     (131,279.)     Nov.  17. 

22  724   O'MU).     Woltersdorf.     Grinding  and  die 
integrating  machines.     (132,794.)    Nov.  24. 

26,153(1919).  Hardingham  (Redman).  Furnaces. 
(153,451).     Nov.  17. 

29  (1919).     Bollmann.     S      V 

EtosanoS  Process  Co.     Fraction- 
ating apparatus.     (137,300.)     Nov.   17. 

1114(1920).  Niessen.  Apparatus  for  boiling  and 
drying  organic  matter.     (137,843.)     Nov.  24. 

9297(1920).  Lambot.  Rocking-furnaccs.  (111,054.) 
Dec.  1 

\kt.  Vaporarkumulator.  Digesters. 
•111. 70s.)     Nov.  17. 


II.— FUEL;      GAS;      MINERAL      OILS      AND 

\V.\  \  F.S     1 )  INSTRUCTIVE  DISTILLATION  ; 

HEATING;    LIGHTING. 

Applications. 

Bambor    and    Parker.       Gas-scrubbers.       32,120. 
Nov.  L3. 

Bates.       Raising     sp.     gr.     and     Hash-points     of 

liquids.    31,634.     Nov.  9.     (U.S..  lo.u.19.) 

Bates.     .Manufacture  of  fuel.     32,008.     Nov.  12. 
s.    Fuel.    32,262.     Nov.  16. 

Bates.     Liquid  fuel.     32.20:!.     Nov.  16. 

Bates.     Mixed   fuels.    33,135  and  33,501.     Nov. 
24  ami  27. 

Chandler  and  others.     33,036—7.     See  XXIII. 

Clark  and  Co.,  and  Tervet.     Heat  treatment  of 
oils  etc.    32,250.     Noi ,  15. 

s  and  Thii  le        Preparation  of  lubricating 
and  cylinder  oils.   32,055.    Nov.  12.   (Ger.,  24.11.19.) 

Denington    ind    Perry.     Treatment  of  peat  etc. 
1.     N.,v.  18. 

Dixon  and  Garton.     Briquetting  coal  etc.   31,776. 
Nov.  l". 

Ehrat.       Production    of   petroleum    and   nataral 
gas.     £3,461.     Nov.  26. 


rson.       Conversion     of     hvdrocarbon     oils. 
N  ...     -       (U.S.,  I 
Poster.    v*ei  retorl  etc.    32,169.    Nov.  ]■"•. 

lay.       Purifying     lubricating    oil.      32,679. 
19. 
Mi  "•  son.     Gi     pi  odu<  ers,    31  93 1      Noi    11. 
Muchka.    32,337-33,341.    Se<    I 
Parr  and  Pearson.     Desulphurising  hydrocarbons 
oto.    32,196.     Nov.  16. 
Rambush,    Gas-produoers  etc.    33,444.    Nov.  26. 
Rob  us.     Apparatus   for  distillini  11,470. 

N.o 

Well  31 ,788.     Nov.  10. 

Wilson.       Distillini 

I  7. 

Comp)  i  ■  cations  Accepted, 

Ll,419   (1919).         .Marks   (U.S.    Industrial    Alcohol 

Non-freesing  fuel.     1 168,925.)     Deo.  1. 

1 1.77  l       I  1919).         Dull,  iis .        Coal-cai  bon 
19.  [89  I     N...     17. 

19,421   (1919),       Kormann.       Alteration  of  high- 
boiling  hydrocarbons  to  low-boiling  hydrocai 
(153,654.)     N,,v.  24. 

19,650  (1919).  Edwards.  Extracting  oil  from 
shale,  coil.  etc.      (153,663.)     Nov.  21. 

19,7(12  (1919).  Rambush.  Removal  ol  sulphur 
from  gases.     (158,666.)     Nov.  21. 

27is  (1920).  Avellana.  Wood-gas  producer. 
(188,862.)     Nov.  17. 

3503(1920).     Igranic  Eleotric  Co.     See  XXIII. 

9676  (1920).  De  Laval  Separator  Co.  Purifying 
used  mineral  oil.     (142,089.)    Dec.  1. 

10,390  (1920).  Smith.  Purifving  mineral  oils. 
(153,844.)     Nov.  24. 

13,888  (1920).  Hulton  and  Ncilson.  Refining 
mineral  oils.     (153,857.)     Nov.  21. 

15,778  (1920).  Lowenstein,  Irinyi,  and  Kaysor. 
Apparatus  for  low  temperature  distillation  of  coal. 
shale,  etc.     (144.712.)     Dec.  1. 

16,767  (1920).  Meister,  Lucius,  u.  Briining. 
Manufacture  of  methane.     (146,110.)     Nov.  24. 

III.— TAR    AND    TAR    PRODUCTS. 

Applications. 

Atack  and  Soutar.    Manufactuj         chloroamino- 

anthraquinone.     31,615.     Nov.  it. 

Atack.  Oxidation  of  aromatic  hvdrocarbons. 
31.1)71.     Nov.  12. 

Al  uk.  Manufacture  of  anthraquinone.  33,374. 
Nov.  26. 

British  Dyestuffs  Corp.,  Frank,  Gibson,  and 
Robinson.  Manufacture  of  a  chlorinated  naphtha- 
lene derivative.     32.211.     Nov.  15. 

Dawson.  Purification  of  -anthraquinone.  32,286. 
Nov.  10. 

Kolshorn.  Manufacture  of  derivatives  of  p- 
aminophenol  and  of  its  o-alkyl  ether-.  33,206-7. 
Nov.  21.     (Ger.,  12.12.19.) 

Parr  and  Pearson.    32,195.    See  II. 

Wilson.  Distillation  of  tar  and  oils.  32,391. 
Nov.  17. 

Complete  Sit.ch  rations  Accepted. 
14,467  (1920).     kin/.H.crger  u.  Co.     Purification 
of  anthraquinone.     (148,885.)    Nov.  17. 

L5,534  (1920).  Kinzlberger  u.  Co.  Purification 
of  crude  anthracene.     (111,01*.)     Nov.  17. 

58    (1920).      Meister,    Lucius,    u.     Briining. 
Manufacture  of  pyridine  bases.  (146,869.)  Nov.  17. 

IV.— COLOURING  MATTERS  AND  DYES. 

Applications. 
British     Dyestuffs    Corp.,    Frank,    Gibson,    and 
Robinson.     Manufacture  of  azo  colouring-matters 
and  an  intermediate.     32,242.     Nov.  15. 


806  a 


PATENT  LIST. 


[Dec.  15,  19-20. 


Davies,    and    Scottish    Dyes,    Ltd. 
matters.     33,558.     Nov.  27. 


Colouring- 


CELLULOSE; 


V.— FIBRES  :    TEXTILES  ; 
PAPER . 

Applications. 

Harnett,  and  Imperial  Trust.  Production  of 
cellulose  esters.     31,684.     Nov.  9. 

Burgess,  Ledward  and  Co.,  and  Harrison.  Treat- 
ment of  cotton  yarn.     32,508.     Nov.  18. 

Courrier.  Producing  paper  pulp.  31,527. 
Nov.  8.     (Fr.,  11.11.19.) 

Dreaper.  Manufacture  of  viscose  solutions. 
31,465.     Nov.  8. 

Dreaper.  Manufacture  of  artificial  silk  etc. 
31,854.     Nov.  10. 

Dreaper.  Manufacture  and  treatment  of  arti- 
ficial filaments  of  organic  origin.     32,706.    Nov.  19. 

Manourv.  Obtainine  cellulose  and  paper  pulp 
from  alfa  grass  etc.     32,123.     Nov.  IS. 

Milne.  Paper-pulp-refining  engines.  33,360. 
Nov.  26. 

Novosselsky.     32,005.     See  IX. 

Roberts.  Manufacture  of  articles  from  cellulose 
or  its  compounds.     33.427.     Nov.  26. 

Complete  Specifications  Accepted. 

21.378  (1919).  Drews  and  Noorden.  Extraction 
of  fibre  from  leaves  etc.     (153,413.)     Nov.  17. 

24,737  (1919).  Muller.  Manufacture  of  artificial 
threads,  films,  etc.  from  viscose.  (153,444.)   Nov.  17. 

25, 729  (1919).  Bollmann.  Removal  of  volatile 
solvents  from  materials  treated  therewith. 
(154.044.)     Dec.  1. 

1116  (1920).  Hashimoto.  Fibre,  and  process  for 
obtaining  same.     (153,804.)     Nov.  24. 

VI.—  BLEACHING  ;   DYEING;    PRINTING; 
FINISHING. 

Applications. 

Bowden  and  Bowden.  Machines  for  bleaching, 
dyeing,  etc.  cloth.     32,509.     Nov.  18. 

Horsnell,  and  Simplex  Patent  Dyeing  Machine 
Co.  Dyeing,  washing,  etc.  machines.  33,246. 
Nov.  25.' 

Marks  (Duratex  Co.).  Coated  fabric.  33,162. 
Nov.  24. 

Nathan,  Nathan,  and  Nathan.  Treatment  of 
textile  fabrics.     32,657.     Nov.  19. 

Nelson.  Apparatus  for  mercerising  cotton.  32,651. 
Nov.  19. 

Nelson.     Mercerising  cotton.     33,073.     Nov.  24. 

Complete  Specification  Accepted. 
23,199    (1919).        Arent.        Fireproofing     and/or 


waterproofing   treatment   of   materials. 
Dec.  1. 


(132.813.) 


VII.— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 

Applications. 

Jenkins.  Apparatus  for  converting  brine  into 
salt.     32,178.     Nov.  15. 

Lunden  and  Thorssell.  Production  of  nitrogen 
compounds.     32,060.     Nov.  12.     (Sweden,  3.12.19.) 

Lunden  and  Thorssell.  Production  of  pure 
nitrogen.   32,360-1.    Nov.    16.    (Sweden,    19.12.19.) 

Katner.  Fixation  of  atmospheric  nitrogen. 
31.592.     Nov.  8. 

Roiboul.     32,711.     Sec  VIII. 

Complete  Specifications  Accepted. 

11,621  (1919).  Catlett.  Oxvsalt  compositions. 
(126.646.)     Nov.  17. 


17,084  (1919).  Sherwin.  Precipitation  of  alu- 
minium hydrate.     (153,352.)     Nov.  17. 

18,847  (1919).  Henwood.  Manufacture  of  nitric 
acid.     (153,362.)     Nov.  17. 

19,391  (1919).  Hobsbawn  (Grigioni).  Recovery  of 
nitrate  of  soda  from  solutions.     (153,649.)    Nov.  24. 

27,016  (1919).  Hultman.  Manufacture  of 
chrome  alum.     (138,594.)     Nov.  17. 

30,832  (1919).  Marks  (West  Coast  Kalsomine 
Co.).  Manufacture  of  iron  compounds.  (153,792.) 
Nov.  24. 

1711  (1920).  Sieurin.  Production  of  aluminium 
oxide  from  the  chloride.     (153,500.)     Nov.  17. 

6009  (1920).  Fabr.  de  Prod.  Chim.de  Thann  et 
de  Mulhouse.  Manufacture  of  potassium  sulphate 
and  hydrochloric  acid.     (154.111.)     Dec.  1. 

VIII.— GLASS ;    CERAMICS. 

Applications. 

Atkinson,  Moreshead,  and  Stein  and  Atkinson. 
Glass  furnaces.     32,703.     Nov.  19. 

Feldenheimer  and  Plowman.  Treatment  of  clay. 
31,505.     Nov.  8. 

Hancock.  Saggers  for  firing  potterv.  33,518. 
Nov.  27. 

Roiboul.  Manufacture  of  film  silica,  alumina, 
etc.     32,711.     Nov.  19.     (Fr.,  16.9.20.) 

Wade  (Buckman  and  Pritchard).  Manufacture 
of  refractory  material.       31,587.     Nov.  8. 

Complete  Specification  Accepted. 

20,339  (1920).  Schidrowitz,  Feldenheimer,  and 
Plowman.    Treatment  of  clay.     (153,861.)    Nov.  24. 

IX.— BUILDING    MATERIALS. 

Applications. 

Barrie  and  Chadwick.  Aromatic  hydrocarbon 
cement.     32,456.     Nov.  17.     (Australia,  27.5.18.) 

Marks.     Concrete.     31,969.     Nov.  12. 

Naaml.  Vennoots.  Netherland  Colonial  Trading 
Co.  Composition  for  preserving  wood  etc.  32,501. 
Nov.  17.     (Belg.,  8.9.20.) 

Novosselskv.  Solutions  for  mineralising  etc. 
wood,  cardboard,  etc.     32,005.     Nov.  12. 

Complete  Specifications  Accepted. 

14,855  (1919).  Williams.  Effecting  colour  trans- 
formation  in  wood.     (153,619.)     Nov.  24. 

23,606  (1919).  Ward.  Manufacture  of  artificial 
stone.     (153,433.)     Nov.  17. 

189  (1920).  Smidth  and  Co.  Building-material 
for  concrete  structures.     (137,330.)     Nov.  24. 

10,436  (1920).  Grubenholz-Impragnierung  Gee. 
Impregnation  of  wood.     (141,728.)     Nov.  24. 


X.— METALS;      METALLURGY,      INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Baker  and  Co.  Alloys.  33,167.  Nov.  24. 
(U.S.,  20.1.20.) 

Bowes.     Soldering.     33,352.     Nov.  25. 

Bowes.  Welding  aluminium  or  its  alloys.  33,353. 
Nov.  25. 

British  Scientific  Instrument  Research  Assoc., 
Imperial  Trust,  Haigh,  and  Jackson.  Manufac- 
ture of  solder.     31,839.     Nov.  10. 

Brunskill.  Preventing  surface  corrosion  in  alu- 
minium alloys.     32,738.     Nov.  19. 

Dawson,  and  Ferranti,  Ltd.  Cast  iron  alloy. 
33,290.     Nov.  25. 

Gibbons  Bros.,  and  Marie.  Continuous  anneal- 
ing-furnaces.   32,767.    Nov.  20. 

Hess.  Recovery  of  metal  from  chippings,  resi- 
dues, and  ashes.  '32,048.     Nov.  12.     (Ger.,  3.4.18.) 
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Lemmon.  Sulman,  and  Mmoi.il-.  Separation,  Ltd. 
Recovery  or  gold  from  pyritic  ores.   31.963.    Nov.  II. 

Maclaren.  Production  ol  forro-allovf  32  498 
\         17. 

Ft        Oxidation  of  metals.    33,116.     Nov.  18 

Beiffert.       Prodaction    of    sine    dust 
N  ■•■  r.,  12.13.19.) 

33,571.    Set   I 

OOKPI  >  rt    Spl  i  M  n  a  IONS    \.  ,  1  i-n  D, 

B     tian.      Magni  tit  ia  for 

i!-.'  in  beat-treatment  of  steel.    (153,336.)     Nov.  17. 
12  il'i  (1919).      Goodwin  and  Cadenhead.       Re- 
covering     wanadium     from     certain     iron 
D  c.   1. 

Sandberg  and   Bumfrey.       II    \H 
treatment  of  steel.     (153,756.)     Nov.  24 
3311      (1930}.        Bdgley.       Washing     ores 
03  I     Nov.  17. 
(1920).     doles.     El  osition  oi   aDoya 

of  copper  and  /.inc.    (154,108.)    Dec.  1. 

(1920).     Hall,  and  Rolls-Royce    Ltd.     Alu- 
minium  alloys.     (153,514.)     Nov.  17. 

Ball,  and  Rolls-Royce,  Ltd.     Alu- 
minium alloys      (153,823.)     Nov.  24. 

Elliott.      Manufacture  of  wrought 
iron.     1 153,523. i     V>i .  17. 
B787    (1080).       Metallbank    u.    Metallurg.    Ges. 

Dg  metals      1 1  10,790.)     Nov.  17. 
87,659  (1980).       Goldschmidt  A.-G.       Increasing 
yield  of  chromium  in  tin'  aluminothermic  produc- 
tion of  carbon-free  ferrochromiu'm  or  multiple  alloys 
;  from  chrome-iron  ore.     (153,990.)     Nov.  24. 

XI       Kl.l'l   I'RO-CIIEMISTRY. 

Al'li  [CATIONS. 

Chloride  Electric  Storage  Co.   (Smith). 

battery  plates  or  electrodes.    33,034.    Nov.  12. 
Harrison  (Dow  Chemical  Co.).     Electrolytic  cells. 
15. 

MasU'riiian  and  Rogers.  Electrolytic  apparatus 
for  preparing  hvpochlorite  Bolutions.  38,039. 
Nov.  19. 

Pepper.  Electric  batteries.  33,568.  Nov.  27. 
I    -     29.11.19J 

Soc.  Anon.  Kuininler  &  Matter.  Manufacture 
of  electrical  resistance  material.  31,804.  Nov.  10. 
9         ;..   10.11.19.) 

Stewart.  Klectrodes  for  accumulators.  31,908. 
Nov.  11. 

Complete  Specifications  Accepted. 
17,603    (1919).       Universal    Accumulators,    Ltd., 
and   Marti-.     Plates  for  accumulators.     (153,935.) 

l>.r.    1. 

I    (1919).       Campbell.       Electric    furnaces. 
(153,951.)     !>••<'.  1. 

919).     Bmalley.       Heating  element*  for 
electric  fw  (153,701.)     Nov.  21. 

33,750  (1919),      Hepburn,  and  Mather  and  Piatt. 
Hi-polar  electrode  electrolysers.     (154,089.)    Dec.  1. 
20).     Coles.     See  X. 

XII.     FATS;   OILS;    WAXES. 
Applications. 

B   tee.     Saponification.     32,007.     Nov.   12. 

Clark  and  Co.,  and  Tervet.     32,250.     See  II. 

Kills.  Thickening  and  bleaching  oils.  33,405. 
Nov.  86. 

Jarrett.  Manufacture  of  soap  and  soap  powder. 
32.000.     Nov.  13. 

Mezger.  Manufacture  of  grease.  32,925.  Nov.  22. 

Complete  Specifications  Accepted. 
17,356  (1919).     Baker  and  Bonsall.     Detergents. 

■  34.)    Nov.  84. 
19,886  (1919).     Scobel.  Producing  solidification  of 
oleaginous  substances.     (lj.'i,942.)     Dec.  1. 


(1MB)  Stephens  (Sharpies  Specialty 
Co.).  Extraction  d  i  ittj  and  oilv  matters  From 
wet  Bludges  eti       il  53  868  I     Noi    84 

L139  (1930)  Nbrdiske  Fabi  Di  No  I'..  Akt. 
Deodorising  and  purifying  fish  oils.  (140,373.) 
Dec,  1. 

1974  (1980),    V.  ri  in.  Chem.  Werke.    Set   will 

17,464    (1930).      Mayrhofi  i       Manufai 
1 1  16  333.)     Nov.  84. 

35,144     (1930)       Dayton     Metal     Product*    I 
Bydrogenation  apparatus.    (150,991.)    !>••     I, 

XIII.     PAINTSj  PIGMENTS;  VARNISHES 
RESINS 

Ail  LIOA1 

Fitsgerakl.  Substitute  for  shellac  etc.  32,s7s 
Ni       33. 

Marks  (Stanley  Insulating  Co.).  Producing  and 
applying  enamel  coatings.    :t.i,16.'l.     Nov.  24. 

Melamid.     Manufacture  of   resinous  Bubstance 
33,435.     Nov.  26.    (Ger.,  17.5.30.) 

i.     Emulsions  for  painting  and  priming  etc. 
33,189.    Nov.  84. 

Couplets  Specifications  Accepted. 

31,550(1919).  Bcudder  and  Pettigrew.  Produc- 
tion of  phenol-resin  condensates.  (158,796  I 
Nov.  84. 

1034  (1930).  Birkby  and  Birkby.  Production  of 
phenolic  aldehyde  condensation  products.  (153,494.) 
Nov.  17. 

XIV.— INDIA-RUBBER  ;   GUTTA-PERCHA. 

Applications. 

lialke  and  Leysieffer.  Production  of  plastic 
bodies  resembling  vulcanised  rubber.  83,496. 
Nov.   17.     (tier.,  19.3.19.) 

Earp  and  Wood.  Press  for  continuously  mould- 
ing, vulcanising,  or  curing  rubber  etc.  32,251. 
Nov.   15. 

White  (Goodrich  Co.).  Vulcanisation  of  rubber. 
31,955.    Nov.  11. 

Complete  Specifications  Accepted. 

13,992  (1919).  Schidrowitz,  Feldenheimer,  and 
Plowman.  Manufacture  of  rubber.  (153,343.) 
Nov.  17. 

1!).:)^0  (1919).  Young  and  Benner.  Reclaiming 
rubber.     (153,646.)     Nov.  24. 

XV—  LEATHER;  BONE;  HORN;  CUE. 
Applications. 

Carmichael  and  Ockleston.  Tanning.  31,494. 
Nov.  8. 

Chem.  Fabr.  Worms.  Manufacture  of  tanning 
materi  ds.  38,457  and  32.608.  Nov.  17  and  18. 
dor..    18.11.19  and  20.8.17.) 

Lambeck.  Making  colouring  of  natural  horn 
water-resisting.    32, WU.     Nov.  22.     (Ger.,  26.9.19.) 

Melamid.  Manufacture  of  artificial  tanning  sub- 
stances.   33,436.    Nov.  26. 

Complete  Specifications  Accepted. 
537  (1920).     Nakayama  and   Adachi.     Utilising 
waste  or  scraps  of  leather.    (154,095.)     Dec.  I. 

3406  (1920).  Wood.  Puering  or  bating  skins. 
(lot.  103.)      Dec.    1. 

8417  (1980).  Knudscn.  Manufacture  of  fish-glue. 
(153,586.)    Nov.  17. 

W  I.—  SOILS;  FERTILISERS. 
Complete  Specifications  Accepted. 
23  730  (1919).     Hyatt  and  Fellowes.     Fertilisers 
and  their  manufacture.     (153,434.)    Nov.  17. 
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26,780  (1919).     Baker  and  Shepherd.     Fertiliser 
and  insecticide.     (154.057.)    Dec.  1.  '""ser 

XVII.-SUGARS;    STARCHES;    GUMS. 
Applications. 

Cutler.      Process    of    refilling    molasses.     31.540. 

Denington  and  Perry.    32,598-9.    See  XVIII. 

XVIIL— FERMENTATION  INDUSTRIES. 

Applications. 

Denington  and  Perry.  Treating  wood.  32,598 
Nov.  18. 

Denington  and  Perry.     Apparatus  for  treating 
wood  etc.   to  obtain   fermentable  sugars,   furfural 
acetic  acid,  etc.     32,599.     Nov.  18. 

Denington  and  Perry.     32,600-1.     See  II. 

Distillers  Co.,  and  Meyer.  Process  for  denatur- 
ing alcohol.    31,589.    Nov.  8. 

Complete  Specifications  Accepted. 

19,733  (1919).  Akt.  Dansk  Gaeringsindustri, 
and  Sak.  Manufacture  of  yeast.  (153.667  ) 
Nov.  24. 

19,830  (1919).  Groll.  Manufacture  of  fermenta- 
tive preparations.     (131,589.)     Nov.  24. 

1974  (1920).  Verein.  Chem.  Werke.  Manufac- 
ture of  glycerol  from  sugar.    (138,328.)    Dec.  1. 

XIX.— POODS;  WATER  PURIFICATION- 
SANITATION. 

Applications. 

Archer  and  Stevenson.  Preserving  and  sterilis- 
ing milk  etc.     32,230.     Nov.  15. 

Callimachi.  Treatment  of  potatoes  etc.  32,602-3 
Nov.  18. 

Craig,  and  Spence  and  Sons.  Purification  of 
water.     32,644.     Nov.  19. 

Fitzgerald.  Production  of  commercial  products 
lrom  blood.     32,741.     Nov.  19. 

Forget-me-not,  Ltd.,  and  Hutchinson.  Ageing 
wheat  and  flour.     32,802.     Nov.  20. 

Hegney  and  Hegney.  Sterilising  milk.  31,603 
Nov.  8. 

Complete  Specifications  Accepted. 

3245  (1919).  Linden.  Reducing  the  percentage 
of  water  in  sewage,  sludge,  etc.    (153,335.)  Nov.  17 

20.298  (1919).  Lendrich.  Production  of  coffee 
substitutes.     (153,971.)     Dec.  1. 

24,823  (1919).  Hoyberg.  Butter  -  making. 
(153,446.)     Nov.  17.  b     ! 

7141  (1920).  Manganozone  Soc.  Anon.  Sterilis- 
ing and  clarifying  water.     (140,077.)     Nov.  24. 

7381  (1920).  Anhydrous  Food  Products  Co.  Dry- 
ing fruits,  vegetables,  meats,  etc.  (140,102.) 
Nov.  24. 


XX.— ORGANIC  PRODUCTS:   MEDICINAL 
SUBSTANCES;   ESSENTIAL  OILS. 

Applications. 

Bader,  and  Brit.  Cellulose  and  Chemical  Manuf. 
Co.  Manufacture  of  alky]  compounds.  32,037 
Nov.  12. 

Denington  .and  Perry.     32,598-9.     See  XVIIL 

Green  and  Levinstein.  Manufacture  of  a  toxic 
product.     32,243.     Nov.  15. 

Kolshorn.     33,206-7.     .See  III. 

Marchand.     Preparation    of    terpineol.      31  841 
Nov.  10.     (Holland,  10.11.19.) 


Marchand.  Preparation  of  terpin  hydrate 
31  842     Nov.  10.     (Holland,  10.11.19  )  -Nural«- 

Merck  and  Wolfes.  Preparation  of  tropin  mono- 
mer 23  8  19?  ^^  32'349-32'351"  Nov  it 
et<^&a'lv;S2r      Extracting  essential   oils 

Complete  Specifications  Accepted. 
10,923  (1919)      Commercial  Research  Co.     Manu- 
NovU17       chlorhydrius  or  bromhydrins.     (126,31L) 

6081  (1920).  Napp  (Hoffmann-La  Roche  &  Co  ) 
Manufacture  of  colloidally  soluble  metal  ro£dto£ 

M.nuL^f^-f     S0Ci    <Dhim/    Usines    du    ^ne. 
mw hUal°f  "Jeh*rm-  J153.52°0    Nov.  17. 
9826    (1920).      Moureu,    Dufraisse,    Robin,    and 

No v    24        8tabllisation    of    acrolein.      (141,361.) 

19J962  (1920).  Goldschmidt  A.-G.  and  Matter 
Production  of  ethylene  chloride.  (147,908.)  Nov.  17' 


XXI-PHOTOGRAPHIC  MATERIALS  AND 

PROCESSES. 

Applications. 

32D7i9endNao1v.  ?9nd  (If^ll  g»^«P^    «- 
Dye    Impression    Photos,     Ltd.,     and     Edridge. 
Photographic  films  etc.     33,449.     Nov    26 

Nov:a2f.U(GCe°r.,  ztw.isf^  deve!opers-     32>883' 
Warner        Producing     photographs     in     natural 
colours.    31,846.     Nov.  10. 


XXIL— EXPLOSIVES ;   MATCHES. 

Complete  Specification  Accepted. 

31,201  (1919).    Dynamit  A.-G.  vorm  Nobel  u   Co 

and    Naoum.      Manufacture    of    gelatinous    nitro^ 

frme7^N   ZploSV-es       proof      'against      firedamp. 
(14U,/4o.)     JNov.  17. 


XXIIL— ANALYSIS. 

Applications. 

Chandler,  and  South  Metropolitan  Gas  Co  Ap- 
paratus for  determining  calorific  value  of  combust- 
ible gases.    33,036.    Nov.  23. 

Chandler  Evans,  Hollings,  and  South  Metro- 
politan Gas  Co.  Determining  calorific  value  of  coal 
gasetc.     33,037.     Nov.  23. 

Kessler.  Specific-gravity  testers.  32  62'' 
Nov.  18. 

Complete  Specifications  Accepted. 

16,649  (1919).  Meadows.  Apparatus  for  testing 
the  physical  properties  of  materials.  (153,621.) 
Nov.  24. 

.  18,280   (1919).     Wollaston.     Apparatus   for  con- 
tinuous analysis  of  gases.    (153,637.)    Nov    24 

3503  (1920).  Igranic  Electric  Co.  '  (Cutler- 
Hammer  Manuf.  Co.).  Determining  calorific  value 
of  combustible  gases.     (153,817.)     Nov.  24 

16,503  (1920).  Soc.  des  Hauts-Fourneaux  de 
Rouen.     Calorimeters.     (145,437.)     Dec.  I. 
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Puam 

I  apparatus   for   operating 

.    G.  and  K    11.  Siegwai       \  R    - 

wan.    I    P  m     29  M8. 

Am  previous!]  bested  in  ■  reg.  aerator  passes  a<  i •  bs 
the  turf  ace  ol  a  refrai  tory  tile  or  "  gasifier  "  plate, 
and  h-  -  and  water  (or  Bteam)  are  rapplied 

throu  .   jets  approximately  perpendicular 

ifii  r  plate.     'I  be  plate  maj 
\ itv,  or  both  upon  ii-  -hi 

— B.   M     \ 

ing  furnaei      I     J    Kirk      E  P,  159,477. 
-  19. 
\  long  chamber  is  divided  bj  a  longitudinal  parti- 
tion   into   two   compartments   through    which    two 
1 0  be  heated  are  qonvej  ed   in 
Beat  is  transmit  ted  1  rom  the 
bamber  to  the  cold 

entering  by  means  of  air  circulating  through  holes 
111  the  partition.  The  heating  medium,  e.g.,  hot 
products    of    combustion,    is    suppl  d    two 

separate  combustion  chambers  situated  near 
the  middle  of  the  length  ol  the  chamber,  and  passes 
through  two  separate  sets  of  Hues  in  the  walls  and 
roof  surrounding  the  goods  chamber,  the  two  sets 
of  flues  leading  towards  opposite  ends  of  the 
furnace.  The  hottest  part  of  the  furnace  is  at  the 
middle,  i.e.,  mar  the  oombuation  chambers,  whilst 
near  the  ends  the  incoming  goods  are  heated  parti; 
by  the  heating  Hues  and  (tartly  by  air  circulation 
from  the  hot  goods  leaving  the  furnace. — B.  M.  V. 

Furnace*  [;    Recuperative  ].     A     <n  dlwood. 

f.  P    153,042,  ■.  Vddn.  to  125,744  (J.,  1919, 

l). 

I'm    heated  air  for  combustion  is  admitted  to  the 

combustible    gas    after    the    latter    has    left    the 

primary  combustion  chamber,  the  admixture  being 

while  the  gases  are  in  or  leaving  the  inter- 

ite  heating  flues.     The  air  is  preferably  intro- 

into   the   heating  flues  by   means  of  several 

ports  distributed  along  their  length. — B.  M.  V. 

Shaft  furnaces;  Utilisation  of  the  1  from 

.     A..-G.   inr  Zinkindustrie  vorm.     Wilhelm 

Grill...  S.P.  321,624,  28.4.16. 
Two  or  more  shafts  arc  connected  below  by  means 
of  a  combustion  chamber  or  a  reverberatory 
turnaoe.  and  each  shall  is  used  in  turn  as  a  heat 
regenerator.  For  example  air  is  preheated  in  one 
shaft  1  previously  used  ;h  burning  shaft)  and 
to  the  combustion  chamber,  the  hot  gases  from 
which  heat  the  material  in  the  second  shaft.  Alter- 
natively the  ga.s  may  be  preheated  instead  of  the 
air,  or  by  using  four  shafts,  the  air  may  be  pre- 
heated in  one  pair  and  the  gas  in  the  other. 

— W.  J.  \V. 

Drying  apparatus.     C.   Whitfield.     E.P.   152,712, 
19. 

!  ;      dried  are  conveyed  through  a  long 

chamber  with  perforated  bottom  under  which 
radiators  are  placed.  Air  is  circulated  through  the 
chamber  and  at  the  same  time  given  a  vibratory 
motion  by  means  of  a  fan.  There  are  two  sets  of 
radiators:    primary  01  ed  from  an  external 

source  and  preferably  Bituated  near  the  exit 
end  of  the  chamber,  and  secondary  ones  through 
which  the  hot  saturated  air  from  the  drying 
chamber  is  drawn  by  the  fan,  after  which  i1 

to    a    vessel     in    which  <l     moistui 

ed  and  is  then  fed  back  to  the  entrain 
of   the  drying  chamber.      If  desired,   the  secondary 
radiators  may  be  in  the  roof  of  the  chamber. 

— B    If.  V. 


Drying   apparatus,     .1.    K illl»\    and    F.    0.    Allen. 

1    P.   152,982,  6  8  - 
\  m  \iun-.   .1  rotarj  drying  chambers  an 

eries  so  that  the  materia]  laud  bj   the  rota- 
11  a  ol  a  chambei   drops  on  to  s  shoo!  and  1-  thus 

-    i    from    .me    chamber    t..    an 
tinalK   di    bai    ed.     Bach  chamber  has  a  separate 
supplj  "i  drying  gases,  but  these  supplies  maj  be 

ed    from  ai  I    the 

draught  provided  b  I     Buction   fan. 

Ii     M     V 

Drying  machine.    J.  L.  Pierce,     U.8.P.  l.:toG,469, 

19.10  20.     A|.|.l  ,11.6  19 
1  in    materia]  t.>  be  dried   is  conveyed   through  a 
hot  air  chamber  upon  endless  conveyors  supported 

on  ribs.—  B.    M.   V. 

Dryer;   Chambei      — .     A.    E.    H.    Beyei       G  P 

III  7. r.s:..  ;!..-,.  1  I. 

Tin.  drying  chamber  is  divid  id  into  eparate  com- 
partments and  hot  air  is  led  m  both  at  the  top  and 

I  b    1 ,■  ! 1  1  in. 'in-  ai 

!   below  the  floor  by  conduits  for  conveying 

1  from  the  be  other,  or  E01  separating 

moisture  from  the  air;  the  conduits  are  connected 

with  each  compartment  bv    alw  a  operated  from  the 

top,   and   are  also  connected    with   the   apparatus   ill 

n  hich  1  be  moist  vapour  ed      L.  A.  C. 

,  other  lluiil  having  .1  high  boiling  point; 

HniU  is  partii  ularly  intended  for  vaporisiny . 

The    British   Tliom-.m-llouston    Co..    Ltd.      From 

General  Electric  Co.    B.P.  L52.785,  28.7.19. 
The  b.ul.T  consists  ol  a  number  of  separate  sections 
bled  within  a  casing,  each  section  comprising 

a     pair    of    vertical     plale-    -Ilidlllv    spa.ed    apart   to 
form  a  container  Pot  the  mercury.     The  sections  are 
provided     with    external    vertical     ridges    on    their 
I. irnied   by    pressing  the  plates,   so  that    when 
led    a    tortuous    passage    alternately    upward 
and  downward  is  forme  I  for  the  heating  gases.     The 
interior   of    the   sections   is   provided    with    vertical 
ions    funning    similar    pa-  r    the    mer- 

cury. The  passages  are  so  arranged  that  when  the 
mercury  enters  the  section  it  travels  upwards  m 
the  same  direction  as  the  hot  gas,  but  in  its  final 
movement  it  travels  in  the  opposite  direction  to  that 
ol  Hi.  iiui  gas,  the  mercury  making  three  passes 
and  the  hot  gas  two  passes  in  each  section.  The 
sections  arc  supported  so  as  to  provide  for  expan- 
sion, and  each  is  provided  with  preheating  passages 
ai  the  outer  edges.  The  mercury  vapour  is  used 
to  drive  a  turbine  or  other  prime  mover,  the  exhaust 
from  which  is  used  to  generate  steam,  and  the  hot 
waste  gases  arc  used  for  superheating  steam. 

— W.  F.  F. 

Refrigerating:  Method  "I  and  apparatus  for . 

B.  Thoens.  E.P.  152,898,  24.12.19. 
Is-  a  method  of  refrigerating  by  evaporation  of  a 
volatile  fluid  such  as  ammonia  from  its  solution,  a 
pari  of  the  cooled  solution  is  used  bo  absorb  the 
vapour  remove  I  from  another  part  by  evaporation, 
the  second  part  being  then  used  for  refrigerating. 
Pari  of  the  cool  refrigerant  from  the  evaporating 
tank  is  circulated  through  s  closed  circuit  which 
includes  the  absorbing  tank  but  not  the  refrigera- 
tor, and  another  pari  1-  circulated  through  a 
circuit  which  includes  the  refi  i 
1    not    the    absorbing   tank.-   W.    K.    F. 

Refrigerate  tie.       B.     Plersch     and     H. 

Mci. linger.     Q.P.  ■•■■--2  796,  28.2.19. 

-pours  of  the  refrigerating  agent  coming  from 

the  evaporator  arc  condensed   by  a  jet  compressor 

contained  within  the  condensing  apparatus.       The 

rating  liquid, cooled  by  means  of  cold  vapours 
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arising  from  the  evaporator  is  employed  as  work- 
ing fluid  in  the  jet  compressor,  and  is  kept  in  circu- 
lation by  means  of  a  pump. — J.  S.  G.  T. 

Grinding    ores,    minerals,    stones      and    the    like; 

Machines  for .  J.  R.  Broadlev.  E.P.  152,724, 

8.7.19.  Addn.  to  116,583  (J.,  1918,  453  a). 
By  rearranging  the  parts  of  the  screening  device 
the  passage  for  the  return  of  oversize  material  to 
the  mill  may  be  formed  as  a  single  trough  or  tube 
of  involute  shape.  Trunnions  may  be  used  to  sup- 
port the  mill  instead  of  tyres  and  rollers. — B.  M.  V. 

Pulverising  apparatus.      J.  E.  Kennedy.      U.S. P. 

1,356,292,  19.10.20.  Appl.,  2.2.18. 
Crushing  rollers  mounted  on  vertical  spindles 
which  revolve  around  a  central  vertical  axis  move 
in  contact  with  a  fixed  grinding  ring.  Material  is 
fed  between  the  ring  and  rollers  from  below,  and  a 
central  fan  is  provided  for  directing  air  under  pres- 
sure between  the  ring  and  rollers  from  below. 

— W.  F.  F. 

Evaporator  and  method  of  operating  such  evapora- 
tor. G.  H.  Benjamin.  U.S. P.  1,355,935,  19.10.20. 
Appl.,  23.2.18. 

Liquid  is  evaporated  in  a  chamber  at  a  controlled 
temperature  by  means  of  steam  coils,  and  the 
vapour  passes  into  a  superheating  chamber,  where 
it  is  heated  to  a  controlled  temperature  bv  an  elec- 
tric heater.— W.  F.  F. 

Condensing  [evaporating]  apparatus.  I.  S.  Merrell, 
Assr.  to  Merrell-Soule  Co.  U.S. P.  1,356,082, 
19.10.20.  Appl.,  26.12.16. 
An  evaporating  chamber  and  its  cover  are  both 
carried  by  the  same  framework,  and  are  movable 
relatively  to  one  another.  A  rotary  beater  is  pro- 
vided in  the  evaporating  chamber,  driven  by  a  shaft 
passing  through  the  cover,  the  shaft  being  separable 
into  two  sections  when  the  cover  is  lifted. — W.  F.  F. 

Evaporators;  Means  for  ensuring  the  formation  of 
a    thin    film    of    tlie    liquid   under   treatment    on 

the  inner  walls  of  the  tubes  of  vertical  tube . 

A.-G.  der  Maschinenfabr.  Escher,  "Wyss  und  Co. 
G.P.  321,937,  22.1.19. 
The  top  of  each  tube  is  opened  out  to  form  a 
curved  surface  of  such  a  shape  that  the  descending 
liquid  tends  to  flow  along  the  inner  wall  of  the  tube, 
leaving  the  central  portion  empty.  The  tops  of  the 
tubes  are  at  progressively  lower  levels  the  greater 
their  distance  from  the  liquid  inlet. — L.  A.  C. 

Container     for     alkaline     substances.       G.     W. 

Howlett,  Assr.  to  The  Research  Laboratories  Co. 

U.S. P.  1,355,976,  19.10.20.    Appl.,  10.7.19. 
An  alkali-proof  coating  composition  for  fibre  recep- 
tacles   consists  of   a  cellulose  ester  dissolved   in   a 
solvent  and  mixed  with  a  non-solvent  and  with  a 
material  to  render  the  coating  less  brittle. 

— B.  M.  V. 

Distillation  or  the  like;  Apparatus  for .    V.  L. 

Emerson.       U.S. P.  1,356,057,  19.10.20.       Appl., 

11.5.20. 
A  furnace  for  heating  a  tubular  evaporator  is 
arranged  so  that  the  combustion  products  pass 
downwards  into  a  pit  and  thence  to  the  bottom  of 
the  stack.  The  pit  is  constructed  so  that  when 
filled  with  liquid  the  passage  leading  from  the  fur- 
naoe  is  closed. — W.  F.  F. 

Distillation;    Process    of    .       D.    L.    Newton. 

U.S.P.  1,356,878,  26.10.20.    Appl.,  11.9.18. 
A  liquid  containing  a  volatile  substance  is  passed 
in  the  form  of  a  film  through  a  distilling  chamber 
at  ordinary  temperature,  and  subjected  to  a  partial 
vacuum  to  distil  off  the  volatile  substance. 

— W.  F.  F. 


Vapour  in  a  natural  gas;  Method  of  condensing  a 
— .     J.  T.  Duffy.     U.S.P.  1,356,196,  19.10.20. 
Appl.,  27.5.18.    Renewed  6.5.20. 

The  gas  is  simultaneously  cooled  and  subjected  to 
the  action  of  an  alternating  brush  discharge, 
thereby  producing  a  nucleus  around  which  the 
vapour  will  condense. — L.  A.  C. 

Separating  apparatus.       E.  L.  Marshall.       U.S.P. 
1,356,384,  19.10.20.    Appl.,  11.8.19. 

Material  to  be  separated  is  fed  from  a  hopper,  and 
meets  a  horizontal  blast  of  air.  The  heavier  par- 
ticles fall  into  a  conduit,  from  which  they  pass  out 
of  the  apparatus,  while  the  lighter  particles  are 
carried  through  an  opening  between  vertical  plates, 
one  of  which  is  adjustable  to  vary  the  opening.  The 
heavier  particles  fall  into  a  conduit  and  are 
separated  into  two  grades  in  passing  over  a  per- 
forated floor,  the  coarser  grade  being  returned  by 
a  conveyor  to  the  hopper.  The  air  carrying  the 
lighter  particles  then  passes  into  a  larger  chamber, 
where  the  particles  are  kept  in  suspension  by 
suction  and  the  lightest  particles  are  drawn  off. 
The  heavier  particles  are  partly  deposited  on  a 
sloping  floor  and  are  withdrawn  through  an  outlet, 
while  the  air  carrying  the  remainder  of  the  material 
passes  to  another  chamber,  in  which  the  heavier 
particles  are  again  separated,  and  are  directed  by 
guide  plates  to  the  sloping  floor,  while  the  air  con- 
taining the  finest  particles  in  suspension  passes  out 
at  the  top  of  the  casing. — W.  F.  F. 

Electrical    precipitation    of    suspended    matter    in 

gaseous  and  fluid  bodies;    Apparatus    for    . 

llemoving  suspended  particles  from  fluid  or 
gaseous  bodies.  Producing  electrical  precipita- 
tion of  particles  from  fluid  or  gaseous  streams. 
A.  F.  Nesbit,  Assr.  to  International  Precipitation 
Co.  U.S.P.  (a)  1,356,462,  19.10.20.  (b)  1,357.201, 
and  (c)  1.357,202,  26.10.20.  Appl.,  (a,  b)  17.11.14, 
(c)  16.9.15. 

(a)  Ax  electrode  frame  is  arranged  between  spaced 
plate-like  receiving  electrodes  forming  a  gas 
passage.  A  series  of  parallel,  flexible  discharge 
members  extending  longitudinally  through  the 
passage  are  held  rigidly  by  the  frame,  (b)  The  dis- 
charge system  of  opposing  electrode  systems  com- 
prises a  number  of  wires  arranged  spirally  in  the 
direction  of  length  of  the  system,  each  wire  having 
its  axis  out  of  the  axis  of  symmetry  of  the  opposing 
electrode  system,  whereby  an  unsymmetrical  field  is 
produced  in  the  various  cross-sections  of  the  system, 
through  which  the  fluid  stream  tends  to  flow 
spirally.  (c)  The  discharge  system  of  opposing 
electrode  systems  comprises  a  frame  carrying 
rigidly  a  number  of  electrode  elements  arranged 
parallel  to  one  another  and  to  one  side  of  the  frame. 

—J.  S.  G.  T. 

Oxidation  process;  Catalytic  acceleration  of  . 

C.  S.  Piggot.  U.S.P.  1,357,000,  26.10.20.  Appl., 
3.1.20. 

The  material  to  be  oxidised  is  heated  with  a  gas 
containing  oxygen  in  the  presence  of  a  catalyst  con- 
sisting of  an  alloy  of  metals  precipitated  by 
hydrogen  sulphide  in  alkaline  solution. — L.  A.  C. 

Heat  exchanger  for  condensation  of  petroleum  or 
tar  vapours  etc.  A.  J.  Irinvi.  G.P.  322,745, 
22.3.14. 

The  vapour  to  be  condensed  and  the  cooling  liquid 
are  passed  through  series  of  adjacent  channels,  wide 
at  one  end  and  narrow  at  the  other,  formed  by  suit- 
ably corrugated  partitions,  consecutive  channels 
tapering  in  opposite  directions.  The  vapour  and 
the  cooling  liquid  circulate  at  right  angles  to  the 
length  of  the  channels  and  from  the  wide  to  the 
narrow  ends,  so  that  the  velocity  acquired  at  the 
narrow  end  of  one  channel  is  transformed  into  a 
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whirling  motion  when  Um  fluid  enters  ii  • 
of    the    next,       The  channels  through  which    the 
rmpour  passes  ouj  be  provided  with  discharge  out- 
lets for  condensed  luiuid  at  their  lowest  points. 

.1    II    I. 

Titters:  Operation  of  drum .  Q.  Polyaius.  t.  P. 

804,730,  27.6  L9. 
Thk  filter  fabrii  is  faatawd  to  the  drum  by  wind- 
ings ,.|  wire  or  cord,  consecutive  turns  being  dis- 
ci distanoe  apart.  The  filter  cake  is  re- 
i  roin  ili.'  rotating  drum  bj  means  ol 
liquid,  and  aa  a  result  of  tin-  uneven  urface  pro- 
duced by  the  wire  or  cord  H  I  easily  in 
narrow  strips,  so  thai  jets  operating  under  a  lower 

ire  than  usual  can  be  employed,  and  w< 
the  filtering  fabric  is  consequently  diminished 

—J.  8.  Ci.  T. 

Fdterdrum.      11.   llo.uk.        Q.P.  834,797,  3.8.18. 

ber  cloth  d  to  the  circumfen 

tho  filter  .lriim  In   moans  of  pressure  bars  or  rollers 
etc.— J.  S.  G.  T.  " 

Centrifugal     mathinr.        P.    T.    Sharpies.         I-  I' 

163  041    83  6  19. 
Sn  I    >  P.  1,320,419  of  1919;  J.,  1920,  215a. 

Centrifugal  separator,     R.   8.   Brownlow.     (J.S.P. 
I..:  10.20.     Appl..  13.2.19. 

-  E  I'    120,319  of  1918;  J.,  1918,  767  a. 

Kilns  and  other  srrtiefui  ng  arrang 

for .  (;.  0.  Heilman.  Reissue  1  1,972,  28 

of  U.8.P.  1,237,036,  14.8.17.     Appl  .  13  -.19. 
i..  1917,  1049. 

Fuma  rotary-draught     furnace.       J. 

Qaskill.    ISP.  I  2.11.20.   Appl., 3.9.18. 

Ske  E.P.  132,266  of  1919;  J.,  1920,  602  a. 

rerafion  plant*;  Agent  for -.    A.  Henning. 

D  SJP.  1  Appl.,  31.10.19. 

•    131,573  of  1919;  J.,  1919,  751  .v. 
Ueatt  i.     P.   Audianne.     0  8.P 

1,358  I    pi.,  1.1.19. 

-  E.P.  142,522  of  1918;  J.,  1920,  487  a. 

[us  for  charging  • — — .     F. 
i,     K.I'.  153,032,  5.5.19. 

Distillation  and  fractionation.     E.P.  l'c'.r.i      Set 

I  I  v. 

Frehcater.     U.S. P.  1,337,287.     See  IIa. 
Evaporator.    (LP.  323,344.    See  XVII. 
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Hoo  cannel.     Strata  associated  with  coal.     I.    F.  S. 
-        itt   and   M.   Banish.       Bull.   6,   Lanes,   and 
hire  Coal  Res.  Assoc.,  1920,  15  pp. 

Thk  term  Hoo  cannel  is  largely  used  in  Lancashire 
for  cannels  containing  a  high  percentage  of  ash  to 
distinguish  them  from  low-grado  shales.  Seams 
varying  in  thickness  from  a  few  inches  to  several 
feet  occur  in  the  Lancashire  coalfield.  The  average 
composition  of  the  specimen  (from  Hindley) 
examined    was:     moisture    2*10     ,    volatile   oi 

coke  68-30%,  fixed  carbon  3978%, 
.  H  4-23  ,  N  130%,  S  1-23%, 
and  0  8w  .  The  calorific  value  was  11,000 
B.Th.TJ.  per  lb.  (14.700  B.Th.l".  on  an  at 
basis).  Extraction  with  pyridine  yielded  12*7  ol 
extract  compared  with  29*4  of  extracl  from  the 
coal  associated  with  the  cannel  (both  figures  calcu- 


lated to  an  ash-free  basis).    The  ash  would  seem 
i,i    be    an    inherent    constituent    .it    the    cann 
subst  tio    improvement    in   composition 

i ,  ted  bj  1 1  ushing  and  washing  the 
material.  Boo  oanneJ  can  be  pulverised  approxi- 
mately  much    more    easily   than   Arley   coal]   and 

at  Im-  suitable  for  powdered  fuel  firing.    Similar 
materia]  from  the  Burnley  area  avers  ol 

..,  ,i  L9        ol  volatil  matter ;  from  the 

Bickerahan  area  32  I  volatile 

nio  man   r;  and  '  I  area  in  1 

of  ash  and   1-  i      "i  volatile  or|  anic  matter.    Car- 
m-u  ol  th<    Hindle*  i  ann<  I  al  920    ' ;   yielded 

;  .1).  it.  of  i^as  per  ion,  or  corrected  to  16  c.p. 
9210  ■  b.  ft.  at  n.t.p.     The  •  .p.   wa     15*0  and 

calorific  value  521    B.Th.TJ.   per  ch    El       1 1 ko 

yield  was  68*9  and  the  bar  yield  8*0  gals,  per 
i, ,,i,ll  by  weight).  The  tar  had  sp.  gr.  1*149  at 
20  C.  and  yielded  the  following  fractions:  l'p  to 
170°  C,  6-85  .  L70°— 230°  C  15  6  :  ■2m°—2T0°  ('.. 
,  J70°— 330°  C,  '2-2'.<     and  450      of  a  brittle 

fiitch.     There  is  a  much  smaller  yield  of  naphtha- 
an.l  a  much  larger  yield  of  anthi  rom 

cannel  tar  than  from  coal  tar. — A.  G. 

Sulphur  in  cuid ;  Reaction*  of  in  the  coking 

process.     A.    R.    Powell.     .1.    Ind.   Eng.   Chem., 
L920,  12,  1069—1076. 
In  the  coking  of  coal  pyrites  and  mart  de- 

composed completely  into  ferrous  sulphide,  pyirho- 
tite,  and  hydrogen  sulphide,  the  reaction  begin- 
ning at  300°  C,  usually  reaching  its  maximum 
between  100°  and  500°  C.,  and  being  complete  at 
600°  C.  Sulphates  arc  reduced  to  sulphides,  the 
reaction  being  complete  at  500°  C.  Primary  de- 
i  .imposition  of  organic  sulphur  compounds  to  form 
hydrogen  sulphide  is  most  active  below  500°  C.  : 
about  a  half  of  the  organic  sulphur  is  thus 
ntually  decomposed.  A  small  portion  of  the 
organic  sulphur  reacts  at  the  lower  temperatures 
of  the  process  to  form  volatile  organic  sulphur 
,, impounds,  most  of  which  will  lie  found  in  the  tar. 
The  remainder  of  the  organic  sulphur  undergoes  a 
pronounced  change  between  400°  and  500°  C.  I  h 
total  amount  of  sulphur  in  tho  coal  is  the  m 
important  factor  affecting  the  sulphur  content 
the  coke.  The  secondary  reaction  between  the 
sulphur  in  the  red-hot  coke  and  the  hydrogen  in  the 
by-product  gases  passing  through  it  cause  a  more 
pronounced  reduction  than  the  primary  react 
would  indicate  (c/.  infra).  Coke  has  been  found  to 
contain  a  magnetic  iron  sulphide,  probably  pyr- 
rhotite.— C.  A.  M. 

Coke;  Desulphurising  action  of  hydrogen  on  . 

A.    R.    Powell.     J.    Ind.    Eng.   Chem.,    1920,    12, 

1077—1081. 
IIvdhogen  passed  through  coke  for  3  hrs.  at  1000° 
C.  removes  most  of  the  sulphur  without  affecting 
the  character  of  the  coke.  The  effect  of  passing 
hydrogen  through  coal  in  the  process  of  coking  is 
to  modify  three  of  the  sulphur  reactions.  Tho 
pyrites  decomposes  i  temperature  (500°  C.) 

without,  however,  affecting  the  final  results.  The 
decomposition  of  organic  sulphur  to  form  hydrogen 
sulphide  is  but  little  affected  below  500°  C.  but  is 
very  greatly  increased  between  500°  and  1000°  C. 
This  increased  decomposition  is  the  cause  of  the  de- 
sulphurising action  of  hydrogen.  A  larger  amount 
of  the  sulphide  is  converted  into  a  "  carbon- 
lulphur  "  combination.  Gaseous  mixtures  contain- 
ing hydrogen,  such  as  coke-oven  gas,  although 
effective,  are  much  slower  in  their  action  and  would 
probably  never  effect  so  complete  :i  removal  of  sul- 
phur as  hydrogen.  The  circulation  of  by-product 
gas  through  the  coking  mass  may.  however,  be  of 
commercial  value.  The  desulphurising  process  is 
not  affected  bv  the  original  state  of  subdivision  of 
the  coal.— C.  A.  M. 
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Coke-ovens;  Regulation  of  gas  pressure  in .     A 

Thau.  Gliickauf,  1920,  56,  901— 906,  925—930. 
No  coke-oven  being  a  gas-tight  chamber,  pressure 
differences  between  the  chamber,  the  heating  flues, 
and  the  outside  air  lead  to  leakages.  With  a  positive 
pressure  in  the  oven  the  consequences  are  loss  of 
gas,  and  carbon  deposits  in  the  heating  flues.  With 
a  negative  pressure  partial  combustion  of  the  gas 
takes  place  in  the  oven  and  the  resulting  rise  in 
temperature  damages  the  exit  pipes  and  leads  to 
decreased  yields  of  tar,  benzol,  and  ammonia,  and  to 
poor  gas.  For  ordinary  working  a  slight  positive 
pressure  should  be  maintained.  This  principle 
applies  to  all  retort  practice,  with  or  without  steam, 
and  whether  gas  or  coke  is  the  main  desideratum. 
The  idea  that  the  yields  of  by-products  can  be  in- 
creased by  applying  suction  is  erroneous.  In  many 
coking  plants  the  pressure  is  regulated  by  the  aid 
of  a  control  flame  allowed  to  burn  on  a  branch  pipe 
from  the  gas  main.  Detailed  pressure  measure- 
ments taken  on  a  Koppers  oven,  with  correspond- 
ing gas  analyses,  are  given  to  show  the  defects  of 
this  method.  The  pressure  is  lowest  at  the  two  end 
doors  of  the  oven,  somewhat  higher  along  the  top, 
and  much  higher  in  the  gas-main.  Hence  suction 
on  the  oven  and  a  bad  gas  composition  can  co-exist 
with  pressure  on  the  gas-main  and  the  control  flame 
burning.  The  device  of  allowing  control  flames  to 
burn  at  the  observation  boles  of  several  oven  doors 
is  preferred.  _  Attempts  to  devise  an  automatic 
control  operating  from  a  manometer  to  the  blowers 
have  met  with  great  difficulty  owing  to  the  tar 
vapour  and  temperature  of  the  gas.  To  render 
such  control  practicable  the  difference  of  pressure 
between  the  ovens  and  the  point  in  the  main  con- 
nected  with  the  manometer,  which  varies  for  each 
plant  and  may  vary  in  the  same  plant  with  the 
moisture  content  of  the  coal  and  the  deposition  of 
carbon  in  the  pipes,  must  be  accurately  known.  A 
description  of  a  membrane  micromanometer  and  of 
the  mechanical  details  of  automatically  controlled 
blowers  is  given. — C.  I. 


Flue   gases  derived  from  the   combustion  of  coal- 

Graphic   representation  of  the  analysis  of  ' 

F.  Schulte.  Gliickauf,  1920,  56,  532—536. 
The  system  of  triangular  coordinates  introduced  bv 
Ostwald  (J.,  1919,  492a),  whereby  the  character- 
istics of  combustion  are  represented  by  points  asso- 
ciated with  a  right-angled  triangle  is  used  to  re- 
present the  results  of  combustion  of  coke,  anthra- 
cite, lean  coal,  fat  coal,  gas  coal,  and  coal  verv  rich 
in  volatile  combustible  matter.  Analyses  of  tvpical 
samples  of  these  various  coals  are  given  and  arc 
accompanied  by  triangular  diagrams  appropriate  to 
the  respective  cases.  The  method  of  construction  of 
the  diagrams  is  explained,  and  data  are  provided 
for  their  construction  in  the  case  of  any  of  the 
typical  coals  enumerated.  The  application  of  the 
diagrams  to  the  determination  of  the  characteristics 
of  the  combustion,  utilising  the  results  afforded  by 
analysis  of  the  flue  gases,  is  briefly  explained.  The 
correctness  or  otherwise  of  the 'analysis  is  thus 
readily  ascertained;  likewise  the  completeness  or 
otherwise  of  the  combustion  and  whether  excess  of 
air  is  being  used  or  not. — J.  S.  G.  T. 

Flames;  Silent,  aerated  .     H.  Davies      Yorks 

Junior  Gas  Assoc.    Gas  World,  1920,  73,  387—388^ 
407 — 409. 

The  noise  of  an  aerated  flame  is  not  necessarily 
due  to  imperfect  mixing  of  gas  and  air,  nor  to  the 
presence  of  eddies  in  the  current  of  the  mixture 
A  flame  produced  at  the  orifice  of  a  single  tube  by 
the  combustion  of  a  homogeneous  gas-air  mixture  is 
noisy  if  a  critical  consumption,  depending  upon 
the  length  and  bore  of  the  tube,  is  exceeded.  The 
consumption  rises  to  a  maximum  corresponding  to 
a  particular   composition   of  the  gas-air   mixture. 


With  this  mixture  consumption  increases  as  length 
of  the  tube  increases  until  a  critical  length  is 
reached,  after  which  the  consumption  is  constant. 
When  lengths  equal  to,  or  greater  than,  the  critical 
lengths  of  tubes  of  different  diameter  are  compared, 
the  consumptions  producing  just  silent  "silent 
steady  "  flames  are  nearly  proportional  to  the  in- 
ternal diameters  or  perimeters  of  the  tubes.  The 
author  explains  these  observations  by  suggesting 
that  differences  in  frictional  resistance  with  dif- 
ferent lengths  of  tubes  and  with  tubes  of  different 
diameters,  cause  differential  velocities  of  the  gas 
stream.  A  certain  differential  value  is  necessary 
for  a  steady  flame. — W.  P. 

Radiation    in    explosions    of    hydrogen    and    air 
W.  T.  David.     Proc.  Roy.  Soc,  1920,  A  98,  183— 

The  radiation  phenomena  in  hydrogen  mixtures  are, 
in  general,  similar  to  those  in  coal-gas  mixtures  (cf 
J.,  1919,  707  a;  1920,  218  a).  The  maximum  rate  of 
emission,  however,  occurs  approximately  at  the 
point  of  maximum  temperature,  and  not  during  the 
explosion  period,  as  in  the  case  of  coal-gas  mixtures. 
Further,  the  proportion  of  the  heat  of  combustion 
lost  by  radiation  during  explosion  and  subsequent 
cooling  decreases  with  the  mixture  strength  (and 
hence  with  the  maximum  temperature  developed) 
much  more  rapidly  in  the  hydrogen  mixtures  than 
in  the  coal-gas  mixtures.  The  2'8,u  emission  band 
of  steam  ceases  to  be  emitted  when  the  temperature 
has  fallen  to  about  1000°  abs.,  and  the  results  are 
taken  to  indicate  that  the  vibratory  degrees  of  free- 
dom of  the  steam  molecules  corresponding  to  radia- 
tion of  2-8/i  share  the  heat  energy  of  the  molecules 
only  above  1000°  abs. ;  this  may  account  for  the 
rapid  increase  of  specific  heat  in  this  region 

—J.  R.  P. 

Gases;  Behaviour  of  explosive  mixtures  of at 

low  pressures.  A.  Stavenhagen  and  E.  Schuchard. 
Z.  angew.  Chem.,  1920,  33,  286—287. 

Explosive  mixtures  of  gases  no  longer  ignite  when 
the  pressure  falls  below  a  definite  limit.  The  in- 
tensity of  the  explosion  decreases  with  the  fall  in 
the  pressure,  and  below  the  critical  pressure  slow 
combination  takes  place  without  flame.  The  critical 
pressure  stands  in  relationship  to  the  nature  of  the 
gas,  the  proportions  of  the  mixture,  the  moisture, 
and  the  initial  impulse.  The  possibility  of  a  second 
explosion  in  a  closed  space  is  greater  in  proportion 
to  the  smallness  of  the  pressure  developed  by  the 
first  explosion,  or  to  the  reduction  in  pressure  fol- 
lowing the  first  explosion.     (Cf.  J.C.S.,  Jan.,  1921  ) 

— C.  A.  M. 

Hydrocarbons;  Dispersion  of  the  refraction  of . 

E.  Darmois.  Comptes  rend.,  1920,  171,  952 — 955] 
The  specific  dispersion,  An  Id,  where  An  is  the 
difference  in  the  refractive  indices  for  Ho  and  Hy, 
and  d  is  the  density  at  the  same  temperature,  is 
apparently  constant  to  within  one  or  two  units  for 
each  class  of  hydrocarbons,  and  may  be  used  to  dis- 
tinguish between  saturated,  unsaturated,  and  ben- 
zenoid  hydrocarbons.  In  the  case  of  unsaturated 
hydrocarbons  the  value  of  the  ratio  increases  with 
the  number  of  double  bonds  present.  The  following 
values  are  given  :  Saturated  aliphatic  hydrocarbons 
and  saturated  cyclic  hydrocarbons  (cyclohexane 
series),  155 ;  unsaturated  cyclic  and  unsaturated 
aliphatic  hydrocarbons  with  one  double  bond,  190; 
unsaturated  aliphatic  hydrocarbons  with  two 
double  bonds,  225 — 230;  benzenoid  hydrocarbons, 
300.— W.  G. 

Oils;   Apparatus   for   determining   the   fluidity   of 

of   low   temperatures.     Giorn.    Chim     Ind. 

Appl.,  1920,  2,  388—390. 

The  oil  is  introduced  into  a  calibrated  U-tube 
6   linn,    in   diam.   up  to  the   zero   point  of  a   scale 
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graduated  in  nun.  The  tube  >>  chilled  in  a  bath  of 
the  required  temperature,  and  a  pressure  of 
5o  mm.  of  watei  is  exerted  in  one  ol  the  two  limbs 
of  the  tni"'.  The  amount  of  displacement  of  the 
oil  111  a  given  time,  a^  measured  on  the  *  sle,  affords 
an  index  of  its  fluidity.  A  Bpecial  chamber  to  re- 
1  number  of  such  tubes  is  described,  in  which 
the  low  temperature  is  produced  bj  the  expan 
liquid  carbon  dioxide  from  a  cylinder  attached  to 
the  chamber  b]  ■  valved  tube.  The  pr 

applied  t<>  the  tubes  is  regulated  bj  a  water  mano- 
meter chamber  is  provided  with  an  ob- 
serval  ion  «  union  .     C.  A.  W 

Utification.       V.    1!.    Ah 
C    II .    ( tamond,    ai       1     G     1  >■  kmei , 

ins  Materials.     Petrol.   M       .   1920,  10. 

•  is  injected  into  a  S  imple  of  oi 

•tube.     The  emulsion  is  maintained 

•  ■  - 1 :» 11 1   temperature   by    means    of    u    water 

.it  a  definite  t  mperature.     The  tul><>  is  then 
transferred  eparating  bath  maintai 

200°-  -2  1  0.),  and  the  time  taken 

for  the  oil  to  separate  completely .  mplete 

itton    has    not    taken  place  in   20  min 
volumi  il,  is  determined.    Ffthoemul- 

sification  1-  commenced  at  <>7  P.  (19'S  C.)  it  is 
complete  in  4- — 7  mins.,  by  which  time  the  tempera- 
ture will  have  reached  190°— 195°  F.  (88°— 905° 
O.).— A    I     D. 

Ammonium  suZpnafe.     Raschig.    See  VII. 
Waste  roofing  felt.     Han-ley  and  Kress.    See  IV 

I'lIIMs. 

I    ':   berts,    Aasr.    to  American  Coke 
and   Chemical    Co.     U.S.P.    L,856,788,   26.10.20. 

A|.[.L.  1". 

A  OOBX-OVXM  heating  wall  provided  with  internal 
Hues  is  constructed  of  blocks  laid  in  coursi  a,  eai  h 
block  having  three  of  its  faces,  perpendicular  to  the 
\'.  .ill  surface,  made  plain,  and  the  fourth  surface 
notched,  the  aotches  extending  across  the  1 
The  ends  of  the  blocks  are  in  alinement  vertically, 
and  spacing  blocks  are  placed  between  the  • 
consecutive  courses  of  blocks  so  that  the  central 
portions  of  the  blocks  are  in  communication  with 
the  recesses  formed  by  the  notches. — W.  F.  F. 

1  al  .     Soc.  Anon.  d'Ougree 

Marihaye.    B.P.  135,214,  15.11.19.  Conv.,  28.9.16. 

Coal  is  supplie  1  continuously  to  the  top  of  vortical 
retorts   of  oblong  cr  a,   the  side   walls  of 

which  an-  hi  ated  by  adjacent  combustion  chambers, 

while  the  end  walls  arc  not  heated.     The  pa  si  5   layer 
I  is  of  V-cross-sei  tion  and  gas-discharge  open- 
ings are  arranged  in  the  nnheated  walls  aJoi        1 

parallel  to  the  V  outline  to  prevent   overheating  of 

theproducts.     The  gas-collectin  rtments  are 

moderatelv    heated    citlier    by    the    combustion    air 

from  the  lower  parts  of  I  aerator  or  by  the 

set  which  have  passed   along  the  retort  walls 

or  by  special  burners. — W.  F.  F. 

'.*   for   the   distillation    of    carbonaceous   ma- 
terials; If  eating  of  vertical  .     J.   West,   W. 

Wild,    an  1    West's  Gas   Improvement   Co.      B.P. 
168,189,  80.8.19. 
Vk.rtk  w.  ret   rts  for  coal  distillation  are  heated  by 
external  combustion   chambers,   and  to  equalise  the 
rature   in    the>,.   chambers   each    is    provided 
with  t  lary  air  inlets,  one  adjacent  to  tho 

flame  orifice   at    which   a    limited   amount   of   air   is 
admitted,  and  the  other  midway  between  tli 
of  the  combustion  chamber  bo  admit  air  to  complete 
the  combustion. — W.  F.  F. 


II  ate,  -aas,  ■  Manufacture  of .      A.Meade.     I     P, 

153,061,  98  6  19. 

apply  Of  steam  to  the  generator  i»  auto- 
matically controlled  in  accordance  with  the 
pressure  in  the  gas-exil  pipe,  and  therefore  with 
lie-  temperature  in  the  generator,  by  means  of  a 

Hexibli nibiane   stiffened    al    t utre,     One 

side  of  tins  membrane  is  exposed  to  the  pressure  ol 
the  gas,  and  the  cement  of  the  centra]  stiffening 

controls  the  steam  valve  by  means  ol  a  valve 
ro  1  an  I  link  moi  ion.-    t'.  I. 

Lignite,  /'  treatment  of  friable  -  —  for  tatifica- 
Hon    in    Inj'in  I  >.  :. 

Erdol  A.-G.,  I-    S  idenschnur,  and  C.  Koettnitz. 
Q.P.  328,588,  29.11.16. 

Til  h:  raw  lignite  is  mixed  with  sulphates  and  Fo 

into  lumps.     1000  kg.  of  lignite,  mixed  with  250  kn. 

oi  e eniraiel  magnesium  sulphate  solution,  may 

be  dried  in  a  rotary  drum  and  the  dried  balls  fed 
into  a  generator  and  gasified;  the  sulphur  of  the 
sulphate  i  evolved  as  hydrogen  sulphide,  from 
which  sulphur  is  obtained  by  interaction  with 
sulphur  dioxide,  [f  ealeium  Bulphati  is  employed 
it   1^  reduced  to  sulphide,  which  is  extracted  with 

water    and    decomposed     with    Carbon    dioxide,    and 

from  the  hydrogen  sulphide  evolved  sulphur  is  ob- 
tained by  a  know  11  met  hod.     .1 .  II     I 

0a>  from  blast  furnaces,  gat  generating  plants  and 

the  like  ■  Apparatus  for  washing  and  drying . 

B.  P.  link. nan.     B.P.  153,058,  17.7.19. 

Gas  is  passed  downwards  through  a  column  fitted 

with   water  sprays  at  the  top  and  also  with  further 

water-supply  connexions  at  different  heights.  The. 
column  contains  a  number  of  turbines  driven  by  the 
falling  water,  with  interposed  distributors  for  the 
gas  and  water.  The  trashed  gas  is  dried  by  a  tur- 
bine rotated  by  the  gas  pressure  and  is  finally 
I  through  an  annular  perforated  plate  or 
filter.— C.  I. 

Tar-extractors  and  scrubbers  far  aas.    J.  F.  Wells. 

E.P.  153,109,  7.8.19. 
A  si.ttiES  of  chambers  is  arranged  one  above  the 
ether  in  vert  eai  column,  each  chamber  being  pro- 
vided with  a  central  gas  inlet  and  nutlet  and  a  clisc- 
I  horizontal  bailie  fitted  with  vanes  and  re- 
volving on  a  central  vertical  shaft.  A  water  jet  is 
introduced  above  eai  h  baffle,  and  the  water  and  tar 
are  drawn  off  through  outlets  at  the  periphery. 
The   gas   und  a    final   cleaning   in   an    annular 

chamber  packed  with  sawdust  at  the  top  of  the 
column. — C.  I. 

Inert  (/axes  [products  of  combustion];  Process  and 

aratus  for  producing .    J.  .1.  Shea,    \    r. 

to   The    Eartford    Rubber    Works   Co.     tf.S.P. 

I,:!.-»(!,SSS,  '.'0.10.20.     Appl.,  5.4.20. 
A  COMBUSTIBLE  gas  mixed   with  its  exact  equivalent 

of  air  is  burnt  on  refractory  surfaces,  and  the  gases 
of  combustion  are  dried. — C.  I. 

Lubricants;  Wire-drawing  .  A.  S.  Cache- 
ma  die.  From  Westinghouse  Lamp  Co.  E.P. 
187,829,  2.1.20. 

FINELY  divided  graphite  is  held  in  suspension  by  a 
gelatinous,  non-adhesive  vegetable  medium,  e.g., 
agar-agar.  Tho  product  is  specially  suitable  for 
use  as  a  lubricant  for  hot  wire  drawing,  e.g.,  of 
en, — A.  K.  D. 

...  otht  <  A  ijdrocai  bons,  or  mixtures  of 
volatile  liquid  .  lp]  vratus  for  continuous  dis- 
tillation and  fractionation  of .     H.  L.  Allen. 

E.P.  152  791,  21.7.10. 
\s-  improvement  of  the  method  and  apparatus  de- 
.1  in  Pr.  Pat.  481,134  of  1916  (J.,  1917,  127). 

Tin-    vapour-    from    the   stills     pass     through     pre- 
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heaters,  which  are  constructed  in  three  super- 
imposed compartments.  Crude  oil  is  fed  into  the 
lowest  compartment  and  thence  passes  through 
tubes  extending  up  through  the  middle  compart- 
ment and  discharging  into  the  upper  compartment. 
The  intermediate  compartment  is  heated  by  the 
vapours  from  the  stills.  From  each  pre-heater  the 
crude  oil  ilows  in  series  to  the  next,  and  from  each 
upper  compartment  of  the  pre-heater  vapour  passes 
into  a  fractionating  device  consisting  of  atmospheric 
condensers  connected  in  cascade  fashion.  It  is 
claimed  that  results  superior  to  those  provided  by 
existing  dephlegmation  methods  are  obtained. 

—A.  E.  D. 

Petroleum,  tar.  ami  the  like  industry;  Preheater 
for  use   in   the  chemical  industry,   especially  for 

use  in  the  .     L.  Steinschneider,  Assr.  to  The 

Chemical  Foundation,  Inc.  U.S. P.  1,337,287, 
20.4.20.  Appl..  3.11.14. 
A  treheater  for  use  in  the  distillation  of  petro- 
leum, tar,  and  the  like  consists  of  an  upright  vessel 
to  which  the  liquid  to  be  preheated  is  supplied  and 
within  which  is  a  system  of  horizontal  tubes  through 
which  the  vapours  evolved  when  the  liquid  is  dis- 
tilled are  passed.  The  system  of  tubes  is  enclosed 
in  a  jacket  of  smaller  cross-sectional  area  than  the 
upright  vessel,  and  means  are  provided  for  con- 
trolling the  circulation  of  the  liquid  being  pre- 
heated through  and  around  the  jacket. 

Petroleum;  Apparatus  jar  cracking  .     H.  W. 

•Tones,  Assr.  to  The  Kansas  Citv  Gasoline  Co. 
U.S.P.  1,356,208,  19.10.20.     Appl.,  27.5.16. 

Oil  is  preheated  in  a  low-pressure  boiler  and  passed 
continuously  through  a  number  of  separate,  sub- 
divided units,  arranged  in  parallel,  wherein  it  is 
cracked  at  high  temperature  and  pressure.  The 
cracked  product  passes  from  each  unit  into  a 
common  receiver  and  thence  into  condensers. 

— L.  A.  C. 

[Paraffin]  was  :  Method  of  extracting  .    H.M. 

Nichols,  Assr.  to  The  Atlantic  Refining  Co. 
U.S. P.  1,356.550.  26.10.20.     Appl.,  7.3.19. 

A  cooled  wax-bearing  liquid,  e.g.,  a  paraffin  distil- 
late, is  pressed  into  contact  with  one  side  of  a  filter- 
ing medium,  the  opposite  side  of  which  is  in  free 
contact  with  air  maintained  at  a  temperature  below 
that  of  the  liquid.  The  wax  collects  upon  the  filter 
medium  and  the  liquid  passes  through  and  is  col- 
lected.    (Cf.  U.S.P.  1,302,832;  J.,  1919,  493a.) 

— L.  A.  C. 

Loir-boiling   hydrocarbons,    e.g..   petroleum  spirit; 

Manufacture  nf  from    natural  gas  or  other 

purified  gases.  Apparate-Vertriebs-Ges.m.b.H. 
G.P.  307,624,  26.8.16. 

The  gas  is  alternately  compressed  and  allowed  to 

expand,   and  as  it  expands  it  is  scrubbed   with   a 

cooled  atomised  wash  liquor. — L.  A.  C. 

Montan  wax;  Production  of from  lignite.     A. 

Riebeck'sche  Montanwerke  A.-G.     G.P.  325,165, 

25.1.19. 
In  a  process  of  extracting  lignite  containing  not 
more  than  25%  of  moisture,  with  a  mixture  of  ben- 
zene and  a  second  solvent,  the  second  solvent  em- 
ployed is  a  mixture  of  alcohol  (in  particular  methyl 
alcohol)  and  acetone,  preferably  acetone  oil.  The 
yield  of  bitumen  extracted  is  much  greater  than 
when  benzene  alone  is  used. — J.  H.  L. 

Fuel  suitable  for  a  substitute  for  spirit  and  the 
like,  and  process  for  producing  the  same.  W. 
Hiinig.     G.P.  325,711,  20.9.19. 

The  fuel  consists  of  hexamethylenetetramine.  in  the 
form  of  powder  or  compressed  tablets  or  flakes,  to 
which  may  be  added  other  substances  which  facili- 


tate combustion  or  ignition.  Porous  or  absorbent 
materials,  such  as  wicks,  kieselguhr,  etc.,  may  be 
impregnated  with  solutions  of  hexamethylene- 
tetramine.— J.  H.  L. 

Filtering  agents  [fuller's  earth  from    treatment  of 

oils'];  Revivification  of  .        C.  F.   Kennedy. 

Assr.  to  The  Atlantic  Refining  Co.  U.S.P. 
1,356.631,  26.10.20.     Appl.,  11.8.19. 

The  material  is  treated  with  an  aqueous  soap  solu- 
tion.— L.  A.  C. 

Ammonia  contained  in  gases  from  coke  ovens;  Re- 
covery of  the  .       A.  E.  White.       From  Soc. 

Franco-Beige  de  Fours  a  Coke.  E.P.  153,177, 
14.11.19. 

See  U.S.P.  1,315,639  of  1919;  J.,  1919,  809  a. 

Ammonia   from  distillation-gases ;  Process  for  the 

direct  recovery  of .     J.  Piette,  Assr.  to  Soc. 

Franco-Beige  de  Fours  a  Coke.  U.S.P.  1,356.885, 
26.10.20.     Appl.,  14.9.18. 

See  E.P.  141,093  of  191S;  J.,  1920,  405  a. 

Hydrocarbons ;  Process  and  apparatus  for  the  con- 

tinuous   treatment   of   with   liquid   sulphur 

dioxide.  Allgem.  Ges.  fur  Chem.  Ind.  E.P. 
133.962,  15.10.19.     Conv.,  27.4.15. 

See  G.P.  297,131  of  1915;  J.,  1919,  167  a. 

Gas  producers  and  other  furnaces;  Botary  grates 
for .     L.  Trefois.     E.P.  153,163,  14.10.19. 

Gas  generators;  Apparatus  for  agitating  the  fuel  in 

.     G.  H.  Bentley  and  E.  G.  Appleby.     E.P. 

153,248,  10.7.20. 

Heat  exchanger.     G.P.  322,745.     See  I. 

Separating  water  etc.  from  crude  oil.  G.P.  322,895. 
See  III. 


Alcohol  or  ether  from  ethylene. 
XX. 


E.P.  152,495.    See 


IIb.— DESTRUCTIVE  DISTILLATION; 
HEATING;    LIGHTING. 

"  Norit  " ;  Adsorbent  power  of compared  with 

that  of  blood  charcoal.  H.  R.  Kruvt  and  C.  F. 
van  Duin.  Rec.  Trav.  Cliim.,  1920,  39,  679—684. 
Blood  charcoal,  purified  with  acid,  has  a  stronger 
adsorbent  power  for  hydrogen  and  hydroxyl  ions, 
phenol,  bromine,  and  the  sulphocinnamic  ion  than 
either  commercial  norit  or  norit  purified  by  boiling 
first  with  dilute  hydrochloric  acid  and  then  with 
water. — W.  G. 

Tungsten  pigments.    Gardner  and  Reilly.   See  XIII. 

Patents. 

TToort,   woody  fibre  and  similar  carbonaceous  sub- 
stances;    Destructive    distillation    of    .    P. 

Poore.  E.P.  152,741,  15.7.19. 
Wood,  woody  fibre,  or  the  like  is  distilled  in  a  retort 
heated  externally,  and  after  the  temperature  has 
been  raised  above  100°  C.  steam  at  a  temperature  of 
ISO0— 270°  C.  is  admitted.  A  high  yield  of  acetic- 
acid,  wood  naphtha,  etc.,  is  obtained. — W.  F.  F. 

Carbonisation  of  wood;  Process  and  apparatus  for 

the   in    ovens.      M.    Fritz.      G.P.    321,376, 

30.6.14. 

The  gases  and  vapours  are  withdrawn  from  the 
vertical  carbonising  chamber  through  outlets  dis- 
tributed over  the  whole  height  of  the  charge  and 
are  sucked  in  the  direction  of  that  end  of  the  oven 
at  which  the  carbonisation  of  the  charge  com- 
mences.    Condensation   in   the  uncarbonised   parts 
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■  •d  for  tin-  re-vaporisation 

of  tin  1  products  arc  in  this  »;u  avoidi  I. 

— v..  r.  m 

I  f  cellulose,  \  treatment 

under  pressure  and  heat  in  of  liquids. 

.1.  Bilhriller.    Q  P  17. 

Viscot's  liquids,  roch  M  tar  oils,  petroleum,  mer- 
cury,  salt   solutions,   or   fused   materials,   ai 
I     and    the    temperature 

360°  C.  according  to  requirements.     1 1 » ■  t neons 

antlir  obtained  h  hi<  h  ai  o  speci- 

ally suitable  for  the  manufacture  of  electrode         \ 
by-pn  osiderable  quantities  of  tar  and  com- 

carbon  <1  n >x n K-.  methane, 
btained.—  J.  II.  L. 

Kiln;  Two-chambered  shaft  - for  lou>  tempera- 
ture    carbonisation     of     bitwnino 
Ton.    I              -     iiber  G.m.b.H.     Q  P.  324,577, 
89.1.19. 

Tut:  dividing  wall  between  the  two  chambers  does 
not  reach  the  top,  so  that  a  gas-collecting  space 
common  to  the  two  chambers  is  formed  into  which 
an  jet  and  the  gas  exit  bells  an  built.  The 
-  removed  from  the  apparatus  before  the  tem- 
poral i  '-ui.'ii  of  ammonia 

C.  I. 

I  neat 
bedded  '■•  -    Pi eparation  of  .1    !■' 

EUhtjen.   G.P.  321,304,  30.4.14.   AM...  to  :H)8,036 
(J  .  1918,  72E 

Hi  rnra  wire  is  wound  helically  round  a  core 

\tde   lihrcs   anil    then   covered    with    fabric   and 
impr.  in  the  main  patent  Qoc.  cit.)     The 

wire  cits  into  the  fibrous  core  and  the  latter  then 
insulates  the  individual  turns  of  the  coil  from  one 
.'mother  and  prevents  short-eii  \lter  burn- 

ing off,  the  incandescence  body  is  strengthened  by 
heating  tor  a  short  time  by  the  electric  current  in 
a  neutral  atmosphere  such  as  hydrogen. — W.  J.  W. 

•  .ire   cathode  for   use   in    [col 
discharge  tubes  employing  a  high  G 

fur  drahtlose  Telegraphie  m.h.M      G.P.  32 
18.13.17 

Thk    spec  die    electronic    emission    of    a    tungsten 

ing  il    to  the  art  ion  "I 

hydrogen  before  producing  the  tracuum  in  the  dis- 
charge tube.     In  this  manner,  ■  mploying  a  1 
current  of  2*1  amperes,  the  electronic  emission  is 
increased  from  0*5  milliamp.  to  150  milliamp. 

—J.  S.  (J.  T. 

ire   lumps  of  hii/h    current    d 
em  u.  Halske  A.-G.    G.P.  325,244,  19.5.18. 
A  smmi   carbon  core  is  encased  with  aluminium. 

—J.  S.  C.  T. 

Charcoal;  Process  for  producing  n  highly  active  de- 
colorising   .      A.   Klliipfle  i      to  The 

(  hemioal    Foundation,    Inc.      CJ.8.P.    1,35$ 
B  L1J0.     Appl.,  9.11.16. 

P.  102,608  of  1916;  J.,  1917,  589. 

<•  arc  devices;  Enclosed  .     The  British 

son-Houston  Co.,  Ltd.     From  Gem  n 
trie  O        I    P.   163,331,  16.11.16. 
See  U.S. I'..  1  .-.208,587  of  1916;  J.,  1917,  128. 

Searchlights:   Mithod   of  operating   electrodes  for 

.     i     a    Sperrv.     D.S.P.  1     57,827,  2.11.20. 

Appl.,  82.12  16. 

Sef  E.P.  102,971  of  1916;  J..  1918,  263a. 


111. -TAR  AND  TAR  PRODUCTS. 
Naphthalenesulphonic     acids;     Sparingly     soluble 

snlt.s   of    art, mi        — .      .1.     \       Imbler.      .1.     hid. 

Eng,  C'liein.,  1990,  12,  10 
Tiik.   a-   and   /i-naphtli\  lanune   sail-  bhalene 

I  "'-,  1.6-,  --'.ii-.  ;. in  1  2  7-sulphoni.  ai  ids  have  been 

I1"  pand     in     crystalline     oondil ,     and     their 

physical   and  ci  ,  ibed, 

All  oi   them  dissolve  with  difficulty  in  water,   the 

ng  the  least  soluble,  ana  all  are  i 
hydrolj  led    with     water,       Ferrous 

naphthalene  ,1  sulphon  iti     Fe(C„H,8Q,)  ,6B  I 
Btallises   in   colourless  glistening   plate  h    di 

solves    with   difficulty    in    cold    water,    hn: 

soluble  in  hot  water.    When  heated  a1  160       [i 
ii  loses  us  water  of  crystallisation.       Ii   is  charac- 
I  bj   its  unusually  low  refractive  index  (D) 

0  1-500.    (ft.  J.C.8.,  Jan.,  1921.)— C.  A.   \l. 

Naphthalenesulphonic  acids;  Method  fur  the  detec- 
tion of  certain  .    .1      \      Lmbler  and    E    T 

Wherry.     J.   In<l.   Eng.  Ch.  ,,,.     L920,    12,    1085— 

Fob  detecting  the  various  Bulphonic  acids  Fi 

in  the  sulphonation  of  naphthalene  the  following 
tests  are  applied  to  a  solution  of  the  sodium  ss 

ids.      The    pic, ■lice   el     nap]  ;.li.,lne 

shown  by  precipitation  of  glistenii 

01  the  ferrous  sail  i  these  separate  onlj  after  some 
time  from  dilute  solutions,  From  the  boiling 
filtrate  s  granular  precipitate  of  o-naphthylamine 

balene  I  5  lisulphonate  produced  by  mi  an  ol 
.i  freshly-prepared  solution  of  o-naphthylamine 
hydrochloride  indicates  the  corresponding  acid. 
The  liquid  is  filtered  hot,  the  excess  oi  the  base  re- 
moved by  titration  with  sodium  hydroxide,  and  the 
solution  cooled  and  filtered.  The  filtrate  is 
to  boiling  and  treated  with  a  largo  excess  of  boiling 
j9-naphthylamine  hv  Iroehloride,  which  will  form  a 

white  precipitit 8-naphthylamine  naphthalene- 

2.6-disulphonate     if     the    corresponding     acid     is 

Tl lut  urn  is  filtered  rapidly  while  hot, 

and  the  filtrate  cooled,  and  left  for  at  least  1  hr. 
Should  a  jelly  be  formed  the  liquid  is  diluted,  boiled, 
and  again  cooled.  The  salts  are  then  separated, 
dried  in  vacuo  at  100°  (_'.,  and  a  small  amount 
boiled  with  acetone,  the  liquid  filtered  and  the 
filtrate  cooled.  The  separation  of  crystal  ol 
0-naphthylamine     naphthalene-o-sulphonate     indi- 

;  be  presence  of  q-siiI  >  el.      The  opt  ii  al 

behaviour  of  the  salts  (sec  preceding  abstract  and 
.I.C.S..  Jan..  1!)-JD  is  utilised  to  detect  the  presence 
of  naphtlialene-2.7-  and  1.6-disulphonie  acids. 

— C.   A.   M. 

H        icarbons.     Darmois.    See  IIa. 

Waste  roofing  felt.     Hawley  and  Kress.     Sec  \X. 

Patents. 
Tur.  crude  oil  and  the  like;  Separation  of  water  and 

other  impurities  from .     J.  Billvvillcr.     G.P. 

322,895,  7.1.17. 

AiTKit  addition  of  electrolytes  (bases,  salts,  etc.)  the 
material  is  heated  at  a  high  temperature  under 
preS8Ure,  and  suitably  stirred  or  ceiitril  uged.  Not 
only  are  the  coagulated  or  colloidally  dissolved  solid 

impurities  removed,  but  the  whole  of  the  water  is 
separated,  and  the  ammonium  salts  etc.  are  de- 
I  so  that  the  whole  of  the  ammonia  is 
evolved  in  the  free  state  with  the  light  oil  and 
aqueous  liquor   in  the  subsequent  distillation. 

—J.  H.  L. 

Prodv                            bases    from — — .  E. 

Wirtli     Assr.   to  The   Chemical    Foundation,  Inc. 

U.8.P.    1,339,310,    1.5.20.      Appl..  20.5.16.  Re- 
newed 6.8.19. 

and  304,306;  J.,  1920,  184  a. 
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Anthraquinone  derivatives;  Manufacture  of  . 

R.  B.  Ransford.     From  L.  Cassella  und  Co.    E.P. 
153.055,  21.6.18 

See  U.S. P.  1,285,726  of  1918;  J„  1919,  130  a. 
Heat  exchanger.     G.P.  322,745.     See  I. 
Preheater.    U.S. P.  1,337.287.    Sec  Ha. 
Ultramarine.     E.P.  152.916.     See  XIII. 
Coating  composition.    U.S. P.  1,356,380.    See  XIII. 

IV.— COLOURING  MATTERS  AND  DYES. 

Extract  of  old  fustic (morimi) and  quercitron  extract 
(quercitrin) ;  Differentiation  of .  E.  Justin- 
Mueller.    Bull.  Soc.  Chim.,  1920,  27,  844—846. 

These  two  extracts  appear  quite  different  under 
the  microscope,  that  of  quercitron  showing  more  or 
less  agglomerated  granules,  while  that  of  old  fustic 
shows  well-defined  crystals.  If  a  trace  of  either 
extract  (dry  or  concentrated  liquid)  is  dissolved  in 
sulphuric  acid  (66°  B.,  sp.  gr.  1*84)  and  then  diluted 
with  water,  the  extract  of  old  fustic  remains 
bright  orange-yellow,  while  that  of  quercitron  is 
decolorised. — W.  G. 

Patents. 

Azo  dyestuffs;  Manufacture  of  and  inter- 
mediate products  therefor.  O.  Imray.  From 
Soc.  of  Chem.  Ind.  in  Basle.  E.P."  149,553, 
12.5.19. 

XAi'inn.M.EXEDisuLPHOCARBOXYr.ic  acids  containing 
a  sulpho  group  in  the  1-position  are  nitrated,  the 
resulting  8-iiitro-dcrivatives  are  reduced,  the  amino 
group  replaced  by  a  hydroxyl  group,  and  the  pro- 
ducts subjected  to  partial  fusion  with  alkali.  The 
1.8-dihydroxy naphtha lcnesulphocarboxylic  acids  ob- 
tained in  this  way  yield  mordant  dyestuffs  when 
coupled  with  diazo  compounds,  the  azo  group  enter- 
ing the  2-  or  7-position  without  elimination  of  the 
carboxvl  group  (cf.  U.S. P.  1,323,285  of  1919;  J., 
1920,  58  a). 

4?-Nitro-fl-naphthol ;  Manufacture  of  .     G.   T. 

Morgan,  and  British  Dvestuffs  Corp.,  Ltd.     E.P. 
152,437,  17.7.19. 

2.4-DiNiTRO-a-NAi>HTnYLAMiNE,  which  may  be  ob- 
tained by  the  action  of  alcoholic  ammonia  at  220°  C. 
on  2.4-dinitro-a-naphthol,  or  by  the  nitration  and 
subsequent  hydrolysis  of  aceto— a-naphthalide,  is 
treated  with  nitrosyl  sulphate,  or  sodium  nitrite  in 
concentrated  sulphuric  acid,  and  the  solution  added 
to  water  to  precipitate  4-nitronaphthalene-l-diazo- 
2-oxide.  On  wanning  this  diazo  oxide  with  ethyl 
alcohol,  either  alone  or  in  presence  of  a  metallic 
catalyst  such  as  zinc,  copper,  aluminium,  or  a  zinc- 
copper  couple,  or  of  a  reducing  agent  such  as  hypo- 
phosphorous  acid,  it  is  converted  into  4-nitro-/3- 
naphthol,  which  is  purified  by  extraction  with  hot 
water  from  which  it  crystallises  in  yellow  needles, 
m.p.  120°  C.  4-Nitro-/3-naphthol  couples  with  the 
diazo  derivatives  of  the  following  compounds  giving 
aro-derivatives  which  are  useful  as  dyestuffs:  — 
Sulphanilic  acid,  giving  a  dark  red  dye  for  wool 
or  silk;  paranitraniline-2-sulphonic  acid,  an  orange 
dye  for  wool  or  silk ;  4.4'-diminostilbene-2.2'-disul- 
phonic  acid  and  safranine,  direct  purple  dyes  for 
cotton  >or  linen ;  paranitraniline  and  2'4-dinitro- 
aniline,  red  ingrain  dye  on  cotton  ;  and  primulino.  a 
dark  blue  ingrain  dye  on  cotton  ;  and  primuline,  a 
reddish-brown  developed  dye  on  cotton. — G.  F.  M. 

Sulphur  dyestuff.     M.   Wvler,  Assr.   to  Levinstein. 
Ltd.     U.S. P.  1,358,490,'  9.11.20.     Appl.,  27.3.19. 
See  E.P.  121,589  of  191S ;  J.,  1919,  318  a. 

Medicinal  preparations.     G.P.  324,747.     See  XX. 


V— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Bast  fibres  [nettles'];  Betting  of  .     P.  Krais. 

Z.    angew.   Chem.,   1920,   33,   277—278.     (C/.   J., 
1919,  169  a,  530  a;  1920,  11a,  443  a.) 

Boras  cannot  be  used  as  a  substitute  for  sodium 
bicarbonate  because  it  largely  hinders  the  retting  of 
ilax  and  nettles.  At  the  end  of  the  retting  process, 
the  liquors  contain  chiefly  spores  and  but  few  plec- 
trida?  and  rod  bacilli.  Nettle  fibres  cannot  compete 
with  the  usual  fibres  of  commerce,  although  they 
may  be  used  in  home  spinning  and  weaving. 
The  production  of  fibres  suitable  for  spinning  is 
carried  out  as  follows: — Nettles  are  dried,  the 
[eaves  removed,  the  steins  retted  in  a  0'8%  solu- 
tion of  sodium  bicarbonate  (if  a  0'5%  solution 
of  sodium  carbonate  is  used  the  retting  takes 
longer)  at  37°  C,  dried  in  the  sun,  and  the  bast 
fibres  separated  by  beating.  If  the  bast  fibres  be 
separated  by  heating  with  alkalis  under  pressure,  a 
considerable  loss  of  fibre  occurs.  Washing  and 
bleaching  of  the  fibres  results  in  a  loss  of  30 — 35%. 
From  100  pts.  of  air-dried  nettles  is  obtained  5'5 
pts.  of  pure  bleached  nettle  fibres. — A.  J.  H. 

Wool  am!  cotton  fabrics:  Analysis  of  mixed  . 

Duyk.    Ann.  Chim.  Analyt.,  1920.  2,  324—330. 

The  following  is  recommended  for  adoption  as  a 
standard  method  for  analysis  of  textile  fabrics  com- 
posed of  a  mixture  of  wool  and  cotton :  From 
10 — 15  g.  of  the  material  is  cut  up  and  dried  at 
100° — 105°  C,  and  then  treated  with  suitable  re- 
agents to  remove  size,  filling  material,  etc.,  and 
again  dried  and  weighed.  It  is  then  heated  with 
2%  sodium  hydroxide  solution  in  a  covered  vessel 
on  the  water  bath  to  a  maximum  temperature  of 
90°  C,  and  20  mins.  after  that  temperature  is 
reached  the  cotton  residue  is  washed  with  acidified 
water  and  then  pure  water,  dried,  and  weighed. 
The  amounts  of  cotton  and  wool  are  then  calculated 
on  the  basis  of  the  official  limits  for  water,  viz., 
17%  for  carded  wool,  18'5%  for  combed  wool,  8"5% 
for  cotton,  and  10%  for  silk.  For  the  separation  of 
silk  from  wool,  zinc  chloride  solution  of  sp.  gr.  1"65 
is  used. — C.  A.  M. 

Textiles   of    xronl   or  mixtures  of   wool  and  silk; 

Method  of  reducing  the  permeability  of .    G. 

Colombo.      Giorn.    Chim.    Ind.      Appl.,    1920,    2, 
234—  237. 

Textiles  of  wool  or  silk  and  wool  are  saturated 
with  water,  centrifuged  to  reduce  the  water  con- 
tent to,  e.g.,  less  than  50%,  and  exposed  for 
30  mins.  in  a  closed  chamber  to  the  action  of  moist 
steam  between  90°  and  100°  C.  They  are  then 
dried  within  the  same  limits  of  temperature.  The 
duration  of  the  treatment  required  will  vary  with 
the  size  of  the  chamber,  weight  of  the  fabric,  and 
moisture  and  permeability  of  the  fabric.  A  woollen 
fabric  thus  treated  required  from  50  to  60  mins. 
for  the  filtration  of  500  c.c.  of  water  per  sq.  dcm. 
under  a  constant  pressure  of  40  mm.,  whereas  only 
13  to  18  mins.  was  required  prior  to  the  treatment. 

— C.  A.  M. 

Textiles;  Laboratory  apparatus  for  determining  the 

permeability  and  heat-insulating   value  of  . 

G.  Colombo.     Giorn.  Chim.  Ind.  Appl.,  1920,  2, 
167—168. 

The  permeabilit}'  of  fabrics  to  water  is  determine  1 
by  stretching  the  material  across  a  metal  wire  frame- 
work which  fits  into  a  larger  vessel  so  as  to  form  a 
porous  bottom,  the  overlapping  edges  being  im- 
mersed in  mercury  seals.  Water  is  maintained  at 
a  constant  level  above  the  stretched  fabric,  and  the 
amount  which  filters  through  the  material  at  a 
definite  temperature  is  measured  and  expressed  in 
vols,   per  sq.  dcm.  of  the  fabric.     In  determining 
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the  heat  conductivity  ■  cylinder  60  mm,  in  <li.nu. 
is  rilled  wiili  mineral  oil  which  can  be  heated 
trioally.  The  cylinder  is  clow  I  bj  oork  through 
which  pasass  a  thermometer,  by  meant  >'i  irhich 
it  is  suspended  in  .i  second  metal  cylinder  with 
rated  walls,  leaving  a  spa.,  ol  16  mm. 
between  the  two  cylinders.  The  fabric  is  stn 
round  the  outer  cylinder,  and  the  apparatus  plaoed 
under  a  1- il  jar.  The  tunc  required  for  the  oil  to 
fall  through  a  given  range  ol  temperature  ia  then 
anted      (      \M. 

rind   textile   fibres;    />!.;.                  woody 
I   with   chlorine  for  the  production   of  . 

P.    W  Iff.  I  llllllg, 

1990   t,  9     Chem.  Zentr.,  192  i,  91,  l\  .,  544. 

Pox  the  production  of  oelluloae  from  wood  shavings 

mm.  thickness  the  authors  recommi  ad  a 

preliminary    boiling    for    1    lir.    in    HI       sodium 

hydroxide  solution,   then   treatment   with  chlorine 

hours  without  heating,   and  after  the 

removal  of  hydrochloric  acid  a  final  treatment   in 

odium    hydroxide    solution    at    the    ordinary 

temperature    with    stirring.     Thick    shavings    and 

chips  hum   !  ed  with  chlorine  under  <i  atm. 

ire.      A  preliminary   beating  with  1       alkali  is 

t.v  in  the  treatment  of  cereal  Btraws      The 

chlorine  process  is  not  suitable  for  the  production 

of  textile  fibres  from  jute  and  rushes,  but  it  might 

be  applicable  to  hemp,  llax    rami,',  and  nett 

—J.  H.  L. 

Cellulose  :  Action  of  hydrogen  peroxide  on .    R. 

Bailer.    Text.-Forschung,  1920,  2,  79—84.   Chem. 
Zentr.,  1890,  91.  IV.,  543—544. 

Most  vegetable  textile  fibres  are  disintegrated  by 
the  ]  '  tion  of  30%   hydrogen  peroxide  and 

eventually  dissolve  with  formation  of  dextrose.  A 
cellulose  peroxide  which  reacts  characteristically 
with  potassium  iodide  is  formed  as  intermediate 
product.  The  disintegration  of  the  fibres  is  acceler- 
ated by  certain  cotton  dyes  and  retarded  by  others. 
Cotton  mordanted  with  chromium  oxide  is  very 
rapidly  broken  down,  whilst  the  simultaneous 
I  aluminium  has  a  retarding  effect.  It  is 
ble  that  impregnation  of  laundry  goods  with 
alumina     may     protect     them     from     injury     from 

detergents  containing  hydrogen  peroxide. — .1.  H.  L. 
Waste  roufing  felt.      I  nd  Kress.     See  IX. 

Patents. 

testers;  Acid-charging  system   fur  . 

I'    .I.Dooley.     C. S. P.  1,338,496,  27.4.20.     Appl., 

1!'. 

Tin.  "  acid  "  is  fed  into  the  digester  at  the  bottom 
by  means  of  a  pump  placed  below  the  level  of  the 
liquid  in  the  digester,  hut  the  pipe  connecting  the 
pump  with  the  digester  extends  upwards  and  has 
a  portion  above  the  liquid  level  in  the  digester,  and 
preferably  above  the  top  of  the  digester.  The 
control  valve  is  placed  in  this  elevated  portion  of 
the  pi|".  Alter  charging  the  digester,  the  valve 
can  be  disassembled  and  packed  to  render  it  lluid- 
tight  for  the  cooking  operation  without  risk  of 
j>e  of  "  acid  "  from  the  digester. 

flin;  Solvents  of  and  compositions  con- 

wme.     E.    M.    Flaherty,    Aser.    to 
E.    I.    du    Pont  do   Nemours    and    Co.       U.S. P. 
1,356,440,  19.10.20.    Appl.,  11.9.18 
Tut     -   Ivent    contains    n-butyl    alcohol,    a    liydro- 
bon.  and  an  alcohol  of  the  paraffin  series. 

— B.  V.  8. 

'■'  ing  .       A.   R.  Fuller. 

[J.8.P.  I  367,208,  36.10.90.     Appl.,  10.2.20. 
FiiiiiKs  are  obtained  from  a  viscous  material  such 
as  a  solution  of  cellulose  xantbate  (viscose)  by  forc- 


ing  the   material   by  moans  of   a  centrifugal   pump 
through   line   apertures   into  a  coagulating  Liquid. 

— U.  V.  s 

Sulphite-cellulose  waste  liquors:  Utilisation  of . 

K.  Siemens.     Q.P  36.12.19. 

I  in:   bisulphites   and   lignosulphonio  re 

duoed  by  treating  the  liquor  with  carbon  monoxide. 

Cak  il]  hit.-    yield-    calcium    bydi  i 

and  from  this  hydrogen  sulphide  may  be  produced 

and    converted     into    sulphur    or     sulphur    dioxide. 

the    precipitated    wood   constituent      are   directlj 

i.  >  mentable      •'    II    L. 

Paper;    Method   and    machine   for  -•—. 

i  Northern  Paper  Co,    Aasees.  of  C.  ft.  Pope, 
B.P.  187,689,  B.1.80.    Oonv.,  36.8.18. 

I\  starting  the  machine  or  in  case  "I   a   break,   the 
paper     is    carried     from     the    drying     rolls     to    and 

b  the  calenders  by  cutting  a  lead  trip  and 
directing  it  through  the  machine  by  a  series  of 
doctors  and  air-blasts;  subsequent!]  tlu-  strip  is 
widened  to  the  width  of  the  web  of  paper, 

— L.  A.  ( 

/'  .  for  the  manufacture  «/  .    L. 

Lilienfeld,    Assr.    to    The    I  •    .1     Foundation. 

Inc.     U.8.P.  1,866,986,  L9.10.20.   A  [.pi.,  19.1.12. 
Renewed  It;.:!. 2D. 

3i      F.P.  489,0 f  11112;  .1.,  1912,  584. 

CeUxdosi  :  Manufacture  of  new  products  Tcarhmnie 

esters]  derived  from  .     P.  E.  C.  Goissedet. 

I    S.P.   l,:i.-)7,450,  2.11.20.     Appl.,  4.3.19. 

E.P.  130,277  of  1919;  J.,  1919,  714  a. 

Container      for      alkaline       substances.  U.S. P. 

1,856,976.    See  I. 

for  wood.     G.P.  325,731.     See  XIII. 


VI— BLEACHING;  DYEING;  PfilNTING; 
FINISHING. 

Patent. 

Textile   materials   treated   with  Turkey-red  oil   or 
Ulce;   Prevention  of  —  "'/  a  yellow 

tint.       6.   II.   Boehringer  Sohn.       G.P.  325,470, 

10.5.19. 
In  i  textile  materials  arc  treated  with  Turkey-red 
oil  or  the  like  in  the  presence  ol  -alls  of  hydrolysed 
or  non-hydrolysed  bile  acids.  Thus,  2 — 3%  of 
sodium  cholate,  or  4 — 5%  of  potassium  glycocholate 
may  be  used. — J.  S.  G.  T. 


VII— ACIDS;  ALKALIS;  SALTS;  NON- 
METALLIC  ELEMENTS. 

Nitric  a i  id  manufacture  by  Schifnherr's  arc  process; 

Experiments  on  .     F.  Kodera,  I.   Kitawaki. 

and  B.  Vokovama.     Kogyo-Kwagaku  Zaeshi  (J. 

i     em.  Ind.,  Tokyo),  1920,  23,  1010—1015. 

Tup.  diami  ter  of  the  inner  tube  of  the  ftirna 
0  in.  and  the  total  length  of  the  furnace  about  20  ft. 
In  the  ease  when  the  are  was  most  stable  and  every 
othei  condition  was  comparatively  good  the  follow- 
ing data  were  obtained: — Voltage  supplied  from 
i  irmer,  about  5000  volts;  air  quantity  sup- 
plied per  minute,  20001.;  arc  voltage,  2700  volts; 
iiv  o!  current,  30  amperes;  power  required, 
71  kw. ;  arc  length,  L3  ft.;  concentration  of  nitric 
oxide  produced,  1'8%  by  volume.  The  gas  from  the 
furnace  was  passed  through  a  multitubular  boiler, 
a  water  cooler,  an  oxidation  chamber,  and  three 
absorption  towers.     Nitric  acid  of  42%   concentra- 
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tion  could  be  prepared  by  absorbing  with  water,  but 
it  would  be  more  economical  to  stop  tbe  absorption 
when  tbe  concentration  of  the  acid  has  reached 
about'  35%.  The  theoretical  yield  of  acid  was  82  g. 
per  1  kw.-hr.,  while  the  yield  actually  obtained  was 
about  65  g.  Of  the  energy  supplied  to  the  furnace, 
about  3%  was  utilised  to  form  nitric  oxide,  60% 
was  consumed  by  the  coolins  water  of  the  furnace, 
and  12%  by  the"boiler—  K.~K. 

Calcium   cyanamide;  Investigation   of  preparation 

and  properties  of .    X.  Kamevama.     J.  Coll. 

Eng..  Tokyo  Imp.  Univ.,  1920,  10,  173—207,  209— 
247,  249—263. 
When  calcium  cyanamide  is  prepared  by  igniting 
urea  with  lime,  calcium  cvanate  is  formed  as  an 
intermediate  product  at  temperatures  below  300° 
C,  transformation  into  cyanamide  taking  place 
slowly  at  340°— 360°  C,  and  rapidly  at  or  above 
450°  C.  The  heating  should  be  of  short  duration 
to  prevent  oxidation  of  the  cyanamide;  5 — 7  mins. 
at  800°  C.  is  sufficient.  The  percentage  of  cyan- 
amide found  in  the  mixed  product  of  calcium  cyan- 
amide, calcium  carbonate,  and  calcium  oxide  de- 
pends on  the  initial  proportions  of  urea  and  lime. 
Mixtures  of  these  substances  in  the  proportions  of 
1:2,  l!li,  and  1:1.  give  products  containing  16'5. 
24.  and  34%  of  calcium  cyanamide,  and  92 — 98% 
of  the  theoretical  yield  is  attained.  Ignition  in  a 
curren  of  nitrogen  gives  a  quantitative  yield. 
If  dicyanodiamide  is  used  instead  of  urea,  although 
a  smaller  proportion  of  the  theoretical  amount  is 
obtained,  the  product  contains  more  calcium  cyan- 
amide. Even  at  300° — 400°  C.  no  cvanate  is  formed. 
Equal  parts  of  dicyanodiamide  and  lime  should  be 
taken,  and  in  order  to  decompose  the  calcium  car- 
bonate in  the  cyanamide  mixture  the  ignition  is 
best  conducted  at  900° — 1000°  C.  for  about  10  mins. 
The  product  will  contain  50 — 53%  of  calcium  cyan- 
amide but  this  amount  is  increased  up  to  90% 
by  reheating  with  excess  of  dicyanodiamide.  and  by 
further  heating  in  a  current  of  nitrogen  90  i^ 
reached.  The  reactions  of  calcium  cyanamide,  pre- 
pared from  dicyanodiamide  and  lime,  with  oxygen, 
carbon  dioxide,  and  carbon  monoxide,  were  in- 
carbon  dioxide,  and  carbon  monoxide,  were  inves- 
tigated on  a  sample  of  composition  :  CaCN,.  92'3 
CaCO„  397 c  ;  CaO,  373".  At  420°— 450°  C. 
oxygen  reacts  rapidly  with  formation  of  calcium 
carbonate  and  nitrogen,  but  with  no  separation  of 
carbon ;  at  840°— 900°  C.  the  reaction  products  con- 
sist of  calcium  oxide,  carbon  dioxide,  and  nitrogen. 
With  carbon  dioxide  decomposition  occurs  between 
700°  and  1070°  C.  with  no  separation  of  carbon,  the 
products  being  carbon  monoxide,  nitrogen,  and 
calcium  oxide  or  carbonate  according  to  the  tem- 
perature. Above  1110°  C.  the  reaction  is  very 
rapid,  and  carbon  is  liberated,  probably  owing  to 
the  decomposition  of  carbon  monoxide.  In  absence 
of  a  catalyst  carbon  monoxide  is  without  action  on 
calcium  cyanamide  up  to  1000°  C,  but  if  carbon 
dioxide  is  produced  from  the  monoxide  the  cyan- 
amide may  be  indirectly  oxidised  by  it.  At  tem- 
peratures above  1140°  C,  carbon  monoxide  decom- 
poses calcium  cyanamide,  even  without  aid  of  cata- 
lysts, calcium  oxide,  carbon,  and  nitrogen  being 
formed.  Tbe  heat  of  combustion  of  pure  calcium 
cyanamide  was  found  to  be  154,730  cals.  per  g.-mol. 
at  constant  pressure;  and.  calculated  from  this,  the 
heat  of  formation  is  91.480  cals.  from  crvstallino 
carbon  (diamond'),  or  94,820  cals.  from  amorphous 
carbon.— W.  J.  W. 

Ammonium  sulphate:  The  Feld  process  for  produc- 
tion of from  coke-oven  gases.  F.  Raschig    Z 

angew.  Chem.,  1920,  33,  260—262. 
The  author   has  investigated  the  reactions   which 
occur    in    Feld's    process    for    the    production    of 
ammonium  sulphate  from  the  ammonia  and  hydro- 
gen  sulphide  present  in   coke-oven   gas   (J.,   1912, 


430).  Formation  of  polythionates  by  the  action  of 
sulphur  dioxide  on  thiosulphate  only  takes  place 
with  very  concentrated  solution;  with  dilute  solu- 
tions sulphite  and  sulphate  are  chiefly  produced. 
Addition  of  a  trace  of  sodium  or  potassium  arsenite 
ensures  the  conversion  of  thiosulphate  into  tri-  and 
tetratbionate,  pentathionate  being  a  probable  inter- 
mediate. The  reactions  are  based  on  proportions  of 
ammonia  and  hydrogen  sulphide  of  2:1.  An  excess 
of  either  gas  retards  the  conversion,  and  necessi- 
tates in  one  case  the  introduction  of  more  hydro- 
gen sulphide,  and  in  the  other  case  its  oxidation  to 
sulphur.  Careful  control  and  testing  of  the  gases 
are  essential  for  successful  running.  (Cf.  J.C.S., 
Jan.,  1921.)— W.  J.  W. 

Ammonium    sulphate:   Melting   point    and   boiling 

point  of .  E.  Jiiecke.    Z.  angew.  Chem.,  1920, 

33,  278—280. 

The  equilibrium  between  sulphuric  acid,  ammonia, 
ammonium  bisulphate,  and  ammonium  sulphate  has 
been  investigated  and  the  results  are  shown 
graphically.  Under  atmospheric  pressure,  am- 
monium sulphate  decomposes  completely  at  357°  C. 
Pure  ammonium  bisulphate  has  m.p.  251°  C.  and 
b.p.  490°  C.  (cf.  J.,  1895,  629;  1896,  3;  1920.  485  a). 
The  melting  point  curve  for  mixtures  of  the  acid 
and  normal  ammonium  sulphates  has  an  eutectic 
point  at  195°  C.     (Cf.  J.C.S.,  Dec.)  —A.  J.  H. 

Sodium   hypobromite;   Catalytic   decomposition  of 

an  alkaline  solution  of by  copper  sulphate. 

Antagonistic     action     of     iodine.       P.     Fleurv. 
Comptes  rend.,  1920,  171,  957—960. 

The  presence  of  copper  sulphate  causes  a  steady 
decomposition  of  an  alkaline  solution  of  sodium 
hypobromite,  thus  interfering  with  the  estimation 
of  urea  by  this  reagent.  The  rate  of  decomposition 
increases  rapidly  with  the  concentration  of  the  cop- 
per  salt.  The  presence  of  1  pt.  of  copper  in  100,000 
causes  the  decomposition  of  42%  of  the  hypo- 
bromite in  24  hrs.  at  36°— 37°  C.  The  addition  of 
1  pt.  in  1000  of  potassium  iodide  or  potassium 
iodate  to  the  solution  completely  inhibits  this 
catalytic  decomposition  of  the  hvpobromite  solu- 
tion.—W.  G. 

Sodium  hydrosulphite:  Valuation  of  .     E.  E. 

Crowther  and  A.  D.  Heywood.    J.  Soc.  Dvers  and 
Col.,  1920,  36,  279—281". 

To  800  c.c.  of  air-free  water  in  a  litre  flask  40  c.c. 
of  40%  formaldehyde  solution  and  10  c.c.  of  30% 
sodium  hydroxide  solution  are  added,  and  whilst 
the  contents  of  the  flask  are  vigorously  swirled, 
8 — 12  g.  of  the  hydrosulphite  powder,  weighed  by 
difference  from  a  stoppered  weighing  bottle,  is 
rapidly  added  through  a  dry  funnel,  and  the  volume 
of  the  solution  finally  adjusted  to  1000  c.c.  This 
formaldehyde  hydrosulphite  solution  is  then  run 
from  a  burette  into  25  c.c.  of  standard  methylene 
blue  solution  (about  14  g.  per  1.),  to  which  10  c.c. 
of  glacial  acetic  acid  and  50  c.c.  of  water  have  been 
added,  the  liquid  being  gently  boiled  during  the 
titration.  The  end  point  is  quite  sharp,  and  is 
indicated  by  a  change  from  bluish-green  to  yellow. 
For  very  accurate  work  a  stream  of  carbon  dioxide 
is  passed  through  the  flask  containing  the  methylene 
blue  solution,  but  for  technical  purposes  this  is  not 
necessary.  Alternatively  the  formaldehyde-hydro- 
sulphite  solution  may  be  added  to  an  excess  of 
methylene  blue  solution,  and  the  excess  titrated 
with  titanous  chloride  solution. — G.  F.  M. 

Hudrosulphite ;  Volumetric  determination  of  . 

R.  Formhals.     Chem.-Zeit.,  1920,  44,  869. 

About  0'5  g.  of  hydrosulphite  is  dissolved  in  50  c.c. 
of  air-free  water  and  the  solution  is  titrated  with 
iV/10  potassium  ferricyanide  solution  in  presence 
of  a  few  drops  of  ferrous  ammonium  sulphate  solu- 
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turn  u  indicator,  th.'  and  point  being  indicated  by 

m  mini  ..i  ■  permanent  blue-green  coloration 

of  Turnbull'a  bin*,     Iha  reaction  u  expreaaed  by 

i. it  lull  :  — 

■jk  i    (CN)      \    3,0,    '-'II  0 

N    I     CK)     2H,80„ 

but  in  practice  it   ia  preferable  to  standardise  the 
n  i. m  by  titration  with  pure  bydro- 
Bnlphite.     Q.  1-     M 


../  earth-acids  [titc 

<in«/<  ] ;  Solvbit 


:mr,   ntobtc,  and   tantalie 

in  »i  ixt  >•  i  et  o/  /'  i/drooen 
1 1    II.  Im  and   II.  (111!.-.     Z. 
an<  rg.  (  .  1920,  111,  988—292. 

m-.i  to  Weiss  and  Landeoker  (J.,  1909,  1169). 
titanic,  oiobic,  ;nnl  tantalie  acids  can  be  separated 
from  moat  other  elements  by  dissolvin  ■.  the  freshly 
prei  ipit  ate  I  ai  ids,  n  het  h<  I  ated  froi 

or  basii    solutions,  in  acid  hydrogen  peroxide  and 

cipitating    by   boiling  with  sulphurous   acid. 

tow  shown  that  whilst  titanic  and  a 
lire  practically  completely  Boluble  in 

El.    solution,  tantaho  acid,  n  hen  precip 
practii  ally  insoluble,  and  «  hi  I 

cold  i-  very  slightly  soluble.  In  mixtures,  tantalio 
acid  lowers  the  solubility  .'t'  n  obi  Titanic 

acid  may  increase  the  solubility  of  tantalie  acid  or 
inny  hare  its  own  solubility  reduced,  ai  rding  to 
the  conditions  of  precipitation  and  the  after-treat- 
ment of  the  precipitate.  Weiss  and  Landecker's 
method  therefore  fails  in  presence  of  tantalii 
Titanic  acid  solutions  in  hydrogen  pei 
amined  with  the  ultramicroscope,  appear  to  be 
truly  molecular,  whilst  those  of  niobic  and  tantalie 
acids  are  colloidal. — E.  H.  R. 

emical  reactions  of  .       A. 

Holland.     Comptes  rend.,  1920,  171,  955-  957. 
A  D»S(  UPXJON  is  given  of  the  appearance  under  the 
of  the  precipi  iven  by  iodii  I 

with    the    following    I  —Thallium    n 

silver  nitrate,  banum  chloride,  strontium  ai 
calcium    acetate,    rubidium    chloridi      ca    turn    sul- 
phate,    rubidium     cadmium    chloride,     potassium 
chloridi  .    -  aran   mia,    manganous 

I       •  .       .....  i  , ,      1 1 . 1 1 1 1  j  |  ■ 

with  iodie  acid  diluted  to  1   in  uext  with 

I  in  2500,  the  next  three  with  1  in  800,  whil 

the  r.  main  I  Intion  should  not  be  more  than 

I    in  B0  and   pn  i. -rahly  about  1  ill  2U.— W.  G. 

Sails:  iron  a  mixture  of .  Deter- 
mination of  th  i  constitu- 
ent! (  I;  ..in.  Comptes  rend.,  1920,  171,  918 
—916. 

A  cnmi  ism  of  Dubreuil's  rale  (Comptes  rend..  1920, 
171,  7l'ih  and  a  theoretical  discussion  of  Rengade's 
work  (J.,  irification  of  salts  by 

fractional  crystallisation,  in  the  liglit  of  this  rule. 

W.  Q. 

Sulphur   monocMoride ;   Determination   of  in 

th  mustard  gas.  W.  A.  Felsing, 
-  B.  Arenson,  and  F.  J.  Kopp.  J.  [nd.  East. 
Clielu..   1920,   12,  1054- 

Thf  method  is  based  upon  results  which  Bhow  that 

sulphur  monocliloride  reacts  with  sodium  iodide 
as  in  the  equation— £,Cl,+2Na]  I  28 
About  25  c.c.  of  approximately  .V/10  sodium  iodide 
solution  and  10  c.c.  of  carbon  tetrachloride  are 
introduced  int..  a  2-")0  c.c.  flask,  the  Bask  weighed, 
lixture  of  mustard  gas  an!  Bulphur 
chloride  introduce*!,  and  i  igain  weighed,   a 

measured  excess  of  sodium  tin.  sulpnate  solution  is 
then  added,  and  the  excess  titrated  with  standard 
iodine  solution.  The  results  are  accurate  within 
■■"•  at  higher  concentrations  t2'i — 30%),  and  to 
about  0  1       with   1"  ntrations  (2 — 5%)  of 

sulphur  nionochloride. — C.   A.   >l. 


"  \. •!■:!"   and  blood   charcoal.       Kruyt    and    Van 
Duin.    Set  I  In. 

Nitrites,    Thevenon,     See  XIXn. 

Sulphuric  acid.    Winkler.    Set    Will. 

Pa  ii  n  i  b. 

Sulphurous    gases;     Treatment     of    in     the 

chamber   sulphuric    acid    process.        Ekfetallbank 
and    Metallurgists   Gee.    A.-O.      Q.P.    300,061. 
16. 

sulphurous   gases   are   employed   for   atomising 
the    nitrous     vitriol     before     it     enters     the     Glo 
totter.      The  operation   of  the  Glover   is   thus  im- 
prw  .lining  2  to  4      SO,  may  be 

utilised,  at  a  temperature  of  100°  to  200    i 

— W.  .1.  W. 

rats;  Manufacture  of .    Frederik- 

Kl.ktr.iK.  in.     I'\il.r.    A./S.      E.P.     181 
6.1.20.    Com.,   1.8.19. 

In  the  electrolytic  manufacture  of  sodium  per- 
il..rate  from  borax  and  Boda,  the  sodium  bicarbon- 
ate produced  is  neutralised  bj  addition  of  sodium 
peroxide,  yielding  a  further  quantity  of  perborate. 

— C.  I. 

Sulphate  of  ammonia;  Ifanu/acfuri    of  .     R. 

I    ising.    E.P.  152,766,  21.7.19. 

Tun  impurities  which  colour  commercial  am- 
monium sulphate  exist  as  a  line  deposit  OH  the  sur- 
face el   the  crystals.     A   white  salt    is  obtained  by 

agitating  the  product  From  the  saturatnr  with  an 
upward  current  of  slightly  acid  saturated  am- 
monium sulphate  solution  at  the  same  temperature 
as  the  salt.  The  dirty  solution  is  filtered  and  used, 
again  and  the  salt  oentrifuged  and  neutralised. 

— C.  I. 

Artificial  pearls  and  ieia  llery;  Manufacture  of . 

K.  Murakami.  E.l\  1-52,914,  11.2.20. 
TlIF.  crystalline  lenses  of  fishes'  eves  are  hoiled  with 
water  until  solid  and  the  white  surface  layer  re- 
moved by  treatment  with  dilute  caustic  soda  solu- 
tion. The  Solid  transparent  louse  .  dyed  M  desired, 
are  rendered  oparpie  liy  deposition  of  such  salts  as 
had  carbonate  or  barium  sulphate  within  them. 
I  ey  are  then  polished  and  coated  with  liquid 
paraffin  or  other  preservative. — C.  I. 

Hydrogen     and    zinc    oxide;    Process    uf    making 

.    R.  H.  McKee.    U.S. P.  1,855,904,  19.10.20. 

Appl.,  9.2.20. 

PotF.  zinc  oxide,  and  hydrogen  free  from  carbon- 
aceous impurities,  are  prepared  by  allowing  sub- 
stantially pure  zinc  vapour  to  react  with  steam  in 
sufficient  excess  to  secure  substantially  complete 
oxidation  of  the  zinc. — H.  S.  11. 

Ml.nli-mrinl  phosphates;  Process  of  making  hydro- 
containing  .  and  a  salt  pi  i  id  u  ml  I  In  ri  in. 

S.  s.  Badtler.  U.S. P.  1,857,120,  26.10.20.  Appl., 
30.1.19.     Renewed  10.9.20. 

Cu.nni  monohydrogen  phosphate  is  treated  with 
the  alkali  salt  of  an  acid  the  calcium  salt  of  which 
is  insoluble. — C.  I. 

Sulphur:   Extraction   of  from   sulphide   orrs. 

II.  C.  Pedersen.    E.P.  152,887,  10.12.19. 

Ibon  pyrites  or  other  sulphide  ore  is  roasted  in  a 
abaft  furnace  with  a  quantity  of  coke  insufficient 
for  reduction  of  the  ore  to  metal,  the  air  supply  at 
tin'  bottom  being  so  regulated  that  sulphur  vapour 
distils  off.— C.  I. 

Xitric  acid:  Manufacture  of  .     A.   Henwood. 

E.P.  153,362,  29.7.19. 

FJ.S.P.  1.317. 159  of  1920;  J.,  1920,  596  a. 
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Chrome    alum;    Process    for    manufacturing    . 

G.  H.  Hultman.     E.P.  138,594,  3.11.19.     Conv., 

6.2.19. 
See  U.S. P.  1.343,725  of  1920;  J.,  1920,  545  a. 

Ammonia;  Methods  and  apparatus  for  the  oxida- 
tion of .     C.  Toniolo.     E.P.  137,036,  1.12.19. 

Conv.,  23.12.18. 

See  U.S. P.  1,318,936  of  1919;  J.,  1919,  945  a. 

Basic  sulphate  of  zirconium;  Manufacture  of  . 

H.  Wade.  From  Pennsylvania  Salt  Manufactur- 
ing Co.     E.P.  153,113,  8.8.19. 

See  U.S.P.  1,316,107  of  1919;  J.,  1919,  819  a. 

Aluminium    hydrate;  Process  of  and  apparatus  for 

precipitating     .       R.     S.     Sherwin.       E.P. 

153,352.  8.7.19. 

Sef  U.S.P.   1,314,709—10   and   1.315,045   of   1919; 

J.,  1919,  818  a. 

Alumina;  Process  of  producing  from  clay  and 

similar  materials.  Y.  M.  Goklscbmidt  and  O. 
Ravner.  Assrs.  to  Det  Norske  Aktieselskab  for 
Elektrokeni.  Ind.  of  Norway.  U.S.P.  1,357,089, 
26.10.20.     Appl.,  23.12.18. 

See  E.P.  122,623  of  1918;  J.,  1919,  764  a. 

[Alkali]   silicates;  Manufacture  of  readily  soluble 

.     P.  J.   Phillips  and  E.   J.  Rose.     U.S.P. 

1,357,183,  26.10.20.    Appl.,  22.6.20. 

See  E.P.  151,339  of  1919;  J.,  1920,  748  a. 

Nitrogen  products;  Apparatus  for  the  production 

of  .     C.  T.  Thorssell  and  H.  L.  R.  Lunden, 

Assrs.  to  Aktiebolaget  Kvafveindustri.  U.S.P. 
1,357,196,  26.10.20.    Appl.,  13.8.19. 

See  E.P.  145,299  of  1919;  J.,  1920,  570  a. 

Alkali  carbonate  and  hydraulic  cement;  Process  of 

producing      from      alkaliferous      silicate 

minerals.  E.  W.  Jungner.  U.S.P.  1,357,873, 
2.11.20.     Appl.,  9.9.16. 

See  E.P.  103,290  of  1916;  J.,  1918,  60  a. 

Molybdenum  compounds.    E.P.  131,897.    See  X. 


VIII.-GLASS;  CERAMICS. 

China  clay;  Shrinkage^  porosity,  etc.,  of after 

being  fired  at  various  temperatures.  E.  M. 
Firth,  F.  W.  Hodkin,  and  W.  E.  S.  Turner.  J. 
Soc.  Glass  Tech.,  1920,  4,  264—267. 
A  sample  of  china  clay  of  normal  composition 
required  49'5%  of  water  to  bring  it  to  a  moulding 
consistency.  On  being  fired  its  colour  changed  from 
creamy  white  to  a  slight  pink  between  600°  and 
1100°  C,  but  at  1200°  C.  it  was  dead-white.  The 
fracture  of  pieces  fired  at  1400°  C.  showed  a  slight 
glaze,  and  at  1500°  C.  this  was  more  pronounced 
and  the  colour  bluish-white.  The  shrinkage  remained 
below  5%  up  to  1000°  C.  and  then  rose  very  rapidly 
to  22%  at  1500°  C.  The  porosity  was  50%  at 
600°  C,  rose  to  a  maximum  (56%)  at  900°  C,  and 
then  fell  rapidly  to  2'4%  at  1500°  C— A.  B.  S. 

Transformations  of  quartz.     Perrier  and  Wolfers. 

See  X. 

Patents. 
Glass;  Drawing  .     R.  L.  Frink.     E.P.  144,629, 

2.6.20.     Conv.,  12.6.19. 

A  head  through  which  air  can  be  supplied  and 
which  can  be  moved  into  any  desired  position,  is 
mounted  on  a  hollow  standard  passing  through  a 
cylindrical  well  of  refractory  material  in  the  draw- 
ing pot.  The  circular  jet  of  air  impinges  upon  the 
inner   walls   of   the   hollow   glass   cylinder   slightly 


below  the  point  of  congealing  of  the  glass.  The 
volume,  direction,  and  force  of  the  air  can  be 
varied  by  altering  the  jet  openings  and  inclining 
the  head,  and  so  the  diameter  of  the  cylinder  and 
the  thickness  and  uniformity  of  its  wails  can  be 
controlled.— H.  S.  H. 

yon-fragile    glass;  Manufacture    of    a    using 

natural  silicates  such  as  micaceous  mineral, 
asbestos  and  the  like.  P.  B.  Crosslev.  E.P. 
152,780,  22.7.19. 

A  mixture  of  the  finely  divided  silicious  material 
and  powdered  glass  or  a  similar  vitreous  material 
is  heated  at  a  temperature  high  enough  to  melt  the 
glass  but  insufficiently  high  to  disintegrate  the 
silicious  material,  until  the  whole  is  transformed 
into  a  more  or  less  viscid  mass.  The  product  may 
be  rolled  or  forged,  or  the  temperature  may  then  be 
raised  until  the  mass  liquefies  and  can  be  cast  into 
moulds.  By  the  addition  of  colouring  matter,  a 
coloured  product  may  be  obtained,  or  by  varying 
the  proportions  the  product  may  be  transparent, 
semi-transparent,  or  opaque.  The  material  can  be 
turned  and  adheres  tenaciously  to  metals  and  is 
thus  suitable  for  the  manufacture  of  electric  and 
heat  insulators,  and  for  other  purposes. — L.  A.  C. 

Brfractory  article.  S.  C.  Linbarger,  Assr.  to  The 
Carborundum  Co.  U.S.P.  1.356,211,  19.10.20. 
Appl.,  21.6.19. 
A  refractory  article  for  use  in  preventing  dis- 
coloration of  ceramic  ware  in  firing,  comprises  a 
body  containing  silicon  carbide  with  a  protective 
coating  free  from  silicon  carbide. — H.  S.  H. 

Refractory  material.    J.  L.  Ohman,  Assr.  to  N.  K. 
Farish.  U.S.P.  1,356,939,  26.10.20.  Appl.,  1.11.17. 
A  non-recrystallised  refractory  material  consists 
of  silicon  carbide  and  crystalline  graphite. 

— H.  S.  H. 

Tunnel-kilns;  Method  and  means  for  firing  . 

J.  B.  Owens.  U.S.P.  1,355,906,  19.10.20.  Appl., 
24.8.18. 

A  combustion  chamber,  communicating  at  its  side 
with  the  interior  of  the  tunnel,  is  provided  with 
means  for  deflecting  the  heat  and  products  of  com- 
bustion into  the  tunnel.  The  combustion  chamber 
is  fired  in  the  direction  of  its  length. — H.  S.  H. 

Tunnel-kilns;  Method  of  firing and  convertible 

furnace  therefor.  J.  B.  Owens.  U.S.P.  1,356,396. 
19.10.20.     Appl.,  23.1.17. 

Heat  is  supplied  to  a  combustion  chamber  com- 
municating with  the  burning  chamber  from  any 
one  of  a  number  of  independent  sources  of  fuel 
differing  in  kind  and  extraneous  to  the  combustion 
chamber. — H.  S.  H. 

Tunnel-kilns;  Firing  means  for .    J.  B.  Owens. 

U.S.P.  1,356,397,  19.10.20.     Appl.,  14.8.18. 

A  tunnel  kiln  has  a  multiple  firing  zone  with 
which  combustion  chambers  communicate  at 
different  points  of  its  length.  Means  for  firing  the 
combustion  chambers  in  a  direction  other  than  to- 
wards their  communication  with  the  firing  zone 
are  provided.  The  hot  products  of  combustion 
are  delivered  from  the  chambers  on  to  the  lower 
portions  of  the  ware  in  the  tunnel  and  are  then 
caused  to  flow  in  the  same  direction  through  the 
firing  zone.  By  the  arrangement  described  the 
goods  may  be  subjected  to  a  relatively  long  "  soak- 
ing "  heat  at  the  temperature  necessary  to  burn 
them.— H.  S.  H. 

Tunnel-kiln;  Multiplex .    J.B.Owens.    U.S.P. 

1,356,398,  19.10.20.    Appl.,  18.2.19. 

Tracks  along  which  cars  carry  the  ware  extend 
side  by  side  along  the  length  of  the  tunnel  kiln. 
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Closed  partitions  rise  between  ill.  oar  platforms 
■ad  extend  throughout  the  length  of  the  kiln  be- 
tween the  sets  "i  tracks,  and  those  parti  oi  the 
tunnel  which  are  below  the  can  can  b<  sealed  from 

parts   which    are   above    tlii'   cars.      The    pro 

isl  ion    Dan    li  u   ■  ii«    •■    along  the 
tiiiin.  1      !l    3.   II. 

Ceramic    material;    •  t-fired    furnace* 

/<t  — .    II.  Barda.    G.P.  324,977,  25.3.19. 

1  nr  From    tlu'   cooling    furnace  of    a    pair  of 

furnaces  is  mixed  with  waste  gas  from  the  Bred 
fnrnace  of  the  pair,  in  a  mixing  chamber  si\ 
in  a  common  channel  placed  beneath  the  furnaces, 
and  tin'  mixture  is  pa--.  .1  in  a  prchi  al  inp  .  bamber. 
Carbon  it  -do:  in  thi  burnt,  anil  any  light 

ash  carried  by  tin-  mixture  is  deposited  in  the 
mixing  chamber      J.  S   n.  T. 


Kiln;  Annular 
17.7.18. 


II     1  , 1,....  r.     G.P 


Thi  ■                        m  the  smoking  sone  ami  tin' 
tirinn  aone  are   discharged   t..   tl 

tiiroii.  i  Warm   j_'a-  I    from 

•    ami    preheating   sones    an'   del 
through  separate  Sues  to  the  Bmoking  and  drying 

■one;  tins  air  i-  then  in  pan  di  m  I  in  pari 

to  t In-  pre-emohang  sone.-  .1.  S.  (..  T. 

mu/Jlr    furnace;    Seating    of    .      C. 

-   i, artier.     G   I'    326,299,  211.11.17. 

I'm:  Bring  sone,   smoking  sone,   ami   pro-smoking 
zone  ure  heated  by  the  fnrnaci  n  the  asual 

man  nor.   but  the  lone  in  tli  ■  i  in  in.  .1 1  .:.     ii.  i  j  1  il.uu  r- 
liood  of  the  furnace  i  >  nn  the 

tunnel  which  hat  been  preheated  in  the  cooling  sone 
ami  then  heated  to  a  high  temperature  in  the  firing 

/.on..  :  this  air  is  then  in  part  discharged  anil  in  part 

delivered  to  the  smoking  /.one. — J.  S.  G.  T. 

heeti  ../  iron,  steel,  etc.;  Pro- 
duction    of    .      A.    Mover.      G.P.    325 

16.8.13. 

Thi  rjround  coat  of  enamel  is  overlaid  with  6uc- 
ayera  of  enamel  composed  of  silica, 
aluminium  silicate,  lead  oxide,  ami  an  alkali  such 
as  sodium  borate.  Powdered  rutile  in  variable 
proportion  is  added  to  tin-  successive  layers  in  order 
to  increase  or  diminish  their  respective  plasticities. 

—J.  S.  G.  T. 

Copper  deposit  un  glass  etc.     E. P.  152,835.     See  X. 
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1/   *  hires  of . 

P.    Ferrari.      Giorn.    Clmn.     In. I      Appl.,    1920,    2, 

244. 

The  r< suits  of  comparative  tests  with  pure  Port- 
land cement  ami  -ami  (1:3),  and  mixtures  of  Port- 
land cement  ami  puzzuolanas  of  various  origin  with 
Band  have  shown  that  puzzuolana  and  similar 
materials  act  as  a  corrective  to  the  excessive 
basicity  ••!  hydrated  calcareous  cements  of  the 
Portland  type,  to  which  cause  must  be  attributed 
the  permeability  to  dissolved  salts  of  set  cements 
of  the  latter  type.  On  the  other  hand,  mixtures  of 
meal  ami  puzzuolana,  which  arc  more  or 
h  in  calcium  abominates,  do  not  oiler  suf- 
ficient iction  of  sea  water,  but  are 
suitable  for  all  purposes  where  the  cement  will  not 
be  submitted  to  the  continual  action  of  sulphates 
and  chlorides.  Cement  ni.  m  Portland 
cement,  puzzuolana,  and  sand  in  such  proportions 
that  the  quantity  of  lime  formed  on  hydration 
correspond,  to  the  amount  which  will  be  fixed  by 
ber  ingredients  (puzzuolana  ami  sand)  is 
practically  impermeable  to  dissolved  salts,  and  is 
stronger  than  Portland  cement. — C.  A.  M. 


Una    lilt;    'Recovery    of   .      i.     i 

Han  ■  v  and  0    Kre  •     I'., p.  i    1920,  •-'7,  18. 

roofing  feli,  which  is  at  present  burnt  under 
boilers  ,ii  the  factories,  was  extracted  with  n-> 

ii   whether  a    recovery  oi   the  material 
u  on l.l  be  prai  iiciblc  on  the  commercial  scale,    The 
.in   into  pieces  about   1   in.  square,  was  ex- 
I  three  linns  mi  succession  «iih  gasol 

I  Hi     ('.  in  a  .  losed  apparatus  fitted  with 

us.r.    .\t  the  end  of 

the  solution   was   run  off  from   the 

..i  ili.    rest .  !.     About  50    60      oi  pitch,  re- 

to   the   original    material,   was   removed   in 

tics  way.  ami  although  a  considerable  amount  of 

luWe       111        L'.'-olllle       .-111.1 

1     ill     the    extra,  ted     material,     this    di 

interfere  with  the  opening  ..i  the  latter  or  with  thi 
running  of  the  stock  mi  the  paper  machine.    In  the 

.  k  could   be   readily 

.  I   after  exl  raction   by   mechanii 
For   a  commercial    process,    lour  extractions   with 

lis.  oi    solvent   per    ton    of    material   should 
\  i.  Id    approxim  ime    result      a 

obtained  in  the  laboratory   trials.     I.    A.  C. 

Patents. 

ilor  product    ami    method    of    making 
product.    C.  W.  Boynton  and  Ii.  J.  Wig!     K.P. 
153,030    16.4.19. 
A   sn  w.i:  or  clay   rich  in  iron   and  other   Hun 
ccpt   lime  and   magnesia)  and  containing  carbon, 
sulphur,    or    other    Bubstances    which    at    proper 
temperatures   "ill  cause  the  production   of  gas,   is 
ground,    formed    into    any    required    shapes,    and 
heated  to  incipient   fusion.      The  gases  generated 
cans.,  the  materia]  to  expand  and  become  full  of 
small  cells.     The  prixluct    is  strong  and   tough,  has 
a   low    apparent   specific  gravity,   is  a   non-conductor 
ol   heat  and  a  good  electrical   insulator,  and  is  sub- 
stantially impervious  to  water  under  ordinary  con- 
ditions, as  the  various  cells  are  not  in  connexion. 

— H.  S.  H. 

Moulded  articles  from  acid-proof  cement;  Manufac- 
ture of .      W.B.Windsor-Richards.      K.I'. 

153,047,  24.6.19. 
Ground  glass,  sand,  or  quartz  is  mixed  with  clay, 
ashc-tos  fibre,  and  a  solution  of  sodium  silicate,  and 
I  lie  wet  mixture  pressed  into  moulds.  After  re- 
moval from  the  moulds,  the  articles  are  heated  for 
about  12hrs.,  the  temperature  being  gradually 
raised  to  200°  C,  and  are  then  impregnated  with 
anv  suitable  acid-proof  bituminous  medium. 

—II.  S.  H. 

Shaft  furnace  [for  burning   powdered  limestone']. 

F.  Miiller.     G.P.  323,339,  20.4.16. 
TliK  furnace  has  a  vertical  preheating  chamber  and 

a  horizontal    burning  chamber,  the   horizontal    or 

slightly  inclined  floor  of  the  latter  being  formed  by 
a     mechanical     conveyor     which     transports     the 

red    material   through   the  chamber    in    thin 

. — J.  S.  G.  T. 

Weather-resitting  budding  material;  Production  of 
.     M    Kiinkele.     G.P.  325,777,  26.9.19. 

A  v.  i  \i  BBS-resisting  building  material  with  proper- 
embling  those  of  cement  is  produi  ed  by  firing 

i    broken   stones,    pyrites,   clinker,   and   trass 
icrial    with    similar   prop,  it  i.--.    together  with 
shale    to  which,  if  it  contains  but  little  chalk,  some 
■  balk  is  added.     J.  8.  G.  T. 

ses   ni 

„,„/      ,  .     .      lett.     E.P.  126,646,  9.5.19, 

Conv.,  "9.5.18. 
See  U.S.P.  1  282,188  of  1918;  J.,  1919,  17a. 
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X— METALS;  METALLURGY,  INCLUDING 
ELECTRO-MET  ALLUfiGY. 

Thermal  analysis;  Sensitive  method  of and  the 

transformations  of  quartz,  iron,  and  nickel.  A. 
Perrier  and  F.  Wolfers.  Arch.  Sci.  Phys.  Nat., 
1920,  125,  372—381. 
A  new  differential  method  is  described  for  studying 
heat  transformations.  Two  identical  specimens  of 
the  material  to  be  examined  were  suspended  in  an 
electric  furnace  at  different  levels,  so  that  there 
was  always  a  small  temperature  difference,  prefer- 
ably about  10°,  between  them.  In  each  specimen 
was  inserted  a  thermo-couple,  by  which  the  tem- 
peratures were  read  during  heating  or  cooling,  and 
the  temperature  differences  were  plotted  on  a  curve 
against  time.  At  temperatures  corresponding  with 
changes  of  state  in  the  materials,  marked  sinuosi- 
ties appeared  on  the  curve.  By  this  means  slight 
thermal  effects  were  detected  which  are  not  appar- 
ent on  an  ordinary  cooling  curve.  In  the  case  of 
quartz  the  a-/3  change  was  shown  by  a  very  promin- 
ent sinuosity  which  appears  to  indicate  a  change 
of  latent  heat.  With  soft  iron  a  very  complex  curve 
was  obtained  which,  besides  the  usual  thermal 
changes,  showed  irregularities  at  about  800°  C.  and 
just  above  1100°  C.  The  former  appears  to  corre- 
spond with  a  change  in  magnetic  susceptibility 
observed  by  Weiss  and  Foex  (J.  de  Phys.,  1911,  (5), 
I.,  274,  744,  805),  whilst  the  latter  appears  not  to 
have  been  observed  before.  Nickel  gave  a  simpler 
curve  than  iron.  Two  new  thermal  transformations 
were  discovered,  however,  one  at  about  460°,  which 
corresponds  with  the  magnetic  change  observed  by 
Weiss  and  Foex  (loc.  cit.),  the  other  near  890°  C, 
corresponding  with  a  discontinuity  of  Curie's  con- 
stant observed  bv  Bloch  (Thesis,  Zurich.  1912). 

— E.  H.  R. 

Corrosion    of    iron    in    sulphuric    acid;    Effect    of 

chromium  compounds  on  the  .     G.  W.  Heise 

and  A.  Clemente.     Philippine  J.  Sci.,  1920,   16, 
439—446. 

The  influence  of  the  addition  of  graduated  amounts 
of  potassium  bichromate  on  the  corrosion  of  iron 
in  sulphuric  acid  of  varying  strengths  has  been  in- 
vestigated. With  both  N /2  and  Y/l  sulphuric  acid 
corrosion  increased  in  proportion  to  the  amount  of 
bichromate  added  up  to  a  maximum  at  which  pas- 
sivity was  reached,  after  which  corrosion  decreased. 
With  N  l"2  acid  the  passive  condition  was  obtained 
with  bichromate  concentrations  above  19  g.  per  1.; 
with  N/1  acid  the  results  were  irregular,  but  in 
individual  cases  passivity  was  observed  at  a  concen- 
tration of  about  50  g.  per  1.  In  the  case  of  2Y 
sulphuric  acid,  addition  of  potassium  bichromate 
even  up  to  its  saturation  point  failed  to  bring  about 
a  passive  state ;  corrosion  increased  without  subse- 
quent diminution.  The  addition  of  a  small  amount 
of  potassium  bichromate  or  of  potassium  chromate 
to  10%  sulphuric  acid  increased  the  corrosion  of 
iron  at  first,  but  when  reduction  of  the  chromium 
salts  had  taken  place,  the  rate  of  corrosion  did  not 
differ  from  that  in  sulphuric  acid  alone.  Chromium 
compounds  such  as  the  sulphate,  introduced  as 
chromic  hydroxide,  and  chloride,  apparently  exert 
no  influence  on  the  rate  of  corrosion. — W.  J.  W. 

Steel;     Determination     of     vanadium     in     . 

E.  Jaboulay.  Rev.  Met.,  1920,  17,  627 — 629. 
One  g.  of  the  metal  (or  0'5  g.  if  more  than  2  %  V  is 
present)  is  dissolved  by  heating  with  50  c.c.  of  dilute 
sulphuric  acid,  the  solution  is  oxidised  with  nitric 
acid,  and  any  insoluble  black  residue  is  dissolved 
by  adding  small  successive  quantities  of  perman- 
ganate solution  to  the  boiling  mixture ;  the  solution 
is  then  diluted  to  200  c.c,  boiled,  filtered,  and,  if 
chromium  is  present,  the  cold  filtrate   is  titrated 


with  ferrous  sulphate  and  permanganate  solutions. 
The  solution  is  then  diluted  to  at  least  300  c.c,  and 
-Y/10  ferrous  sulphate  solution  is  added  until  pre- 
sent in  slight  excess  (about  0'5  c.c),  using  ferri- 
cyanide  as  external  indicator;  the  mixture  is 
further  diluted  to  500  c.c,  the  excess  of  ferrous 
sulphate  is  oxidised  by  the  addition  of  1  c.c.  of 
N 1 10  bichromate  solution,  and  the  vanadyl  salt  is 
titrated  with  permanganate  solution.  The  number 
of  c.c.  of  Y/10  permanganate  solution  used  is  mul- 
tiplied bv  O'oll  to  obtain  the  percentage  of  vana- 
dium.—W.  P.  S. 

Chromium  and  tungsten  steels  containing  double 
carbides.  P.  Oberhoffer  and  K.  Daeves.  Stahl 
u.  Eisen,  1920,  40,  1515—1516. 

The  influence  of  chromium  and  tungsten  on  the 
saturation  limits  of  carbon  in  7-iron  was  investi- 
gated by  microscopical  examination.  The  alloys 
were  made  from  pure  materials,  and  to  ensure  ob- 
taining equilibrium  conditions  they  were  thoroughly 
annealed  at  800°  C.  for  14  hrs.,  or  in  the  case  of 
alloys  containing  a  small  amount  of  eutectic  at 
1100°  C.  for  a  longer  period.  After  annealing,  the 
steels  were  forgeable,  specially  those  in  the  marten- 
sitic  region  of  Guillet's  structural  diagram  (cf. 
J.,  1910,  953).  Steels  with  0-3—0-5%  C  and  15— 
20%  Cr  showed  after  suitable  treatment  great  re- 
sistance to  oxidation  and  attack  by  acids.  In  the 
chromium  steels  the  eutectic  was  scarcely  dis- 
tinguishable from  ledeburite,  but  clearly  dis- 
tinguishable in  the  tungsten  steels.  The  results 
obtained  show  that  the  saturation  limit  of  carbon 
falls  from  T7%  to  about  0'9%  in  presence  of  2%  Cr 
or  to  0'8%  in  presence  of  2%  W,  and  more  slowly 
to  about  0-1%  at  13"8%  Cr  or  0T3%  at  12%  W. 
On  appearance  of  the  eutectic,  extra  care  must  be 
given  to  the  choice  of  forging  temperature.  The 
degree  of  working  necessary  to  obtain  uniform  dis- 
tribution of  the  carbide  and  destruction  of  the 
cellular  structure  of  the  eutectic  is  proportional  to 
the  amount  of  eutectic  present. —  T.  H.  Bu. 

Arsenic  and  phosphorus;  Determination  of  ■ in 

metallurgical  products.       I.  Compagno.       Giorn. 
Chim.  bid.     Appl.,  1920,  2,  493—497. 

The  distillation  method  of  Lundin  and  Blair 
(Carnot,  Methodes  d'anal.  des  fontes,  des  fers,  et 
des  aciers,  1895)  is  simplified,  and  copper  is  used  as 
the  reducing  agent.  Five  g.  of  the  finely  divided 
metal  is  dissolved  in  dilute  (1:1)  nitric  acid,  with  the 
subsequent  addition  of  10  c.c.  of  sulphuric  acid. 
The  solution  is  evaporated,  and  the  residue  cal- 
cined, ground,  and  again  calcined  until  white  fumes 
appear.  The  mass  is  dissolved  in  200  c.c.  of  hydro- 
chloric acid,  and  transferred  to  a  distillation 
apparatus,  and,  after  the  introduction  of  5  g.  of 
pure  copper  turnings,  the  arsenious  chloride  is  dis- 
tilled into  300  c.c  of  water  chilled  in  ice-water. 
The  arsenic  in  the  distillate  is  precipitated  cold 
as  sulphide,  the  excess  of  hydrogen  sulphide  re- 
moved by  means  of  carbon  dioxide,  and  the  arsenic 
sulphide  collected  in  a  Gooch  crucible,  washed  with 
water,  alcohol,  and  carbon  bisulphide,  dried,  and 
weighed.  For  the  determination  of  phosphorus 
when  arsenic  is  present  in  any  considerable  quan- 
tity, an  aliquot  portion  of  the  distillation  residue 
is  filtered  from  silica,  the  filtrate  oxidised  by  means 
nf  nitric  acid  and  potassium  permanganate,  and 
the  phosphorus  determined  by  one  of  the  usual 
methods.  If  arsenic  is  not  to  be  estimated,  it  may 
be  removed  by  volatilisation  by  the  action  of  hydro- 
hromic  acid  on  the  hydrochloric  acid  solution  of 
the  alloy,  or  after  reduction  with  pure  copper. 

— C.  A.  M. 

Hardness.     (1)  Haigh.      (2)   Innes.     (3)   Primrose. 
See  XXIII. 

Lead  in  ores  etc.    Hastings.    See  XXIII. 


EXUL.ni      i      Cx.   X.— METALS;  METALLURGY.  INCLUDING   ELECTRO-METALLUKGY.       B23  A 


i'w 

/  Q.  G.  Marx.    U.S.P.  1,3 

II  5  20     Appl  .  16 

A   mn  umim  d  ■  '  I    iron   is  made 

: 1 1 ii ^  ;i  chai | <■  consisting  of  pig-ii 

-,  r.ip  and  a  •!;>>  produi  t.  e.g.,  firebrick 

to  which  may  be  add<  .1  5      ol  steel. 

■'.-  Manufacture  of  — .     P.  1     I  owing. 

\  to  fi      1      Chapp  I  I    B.P.    1,356,342, 

19  I"  20.     Appl.,  16  8  30 
An  all  •>  .it  nickel  and  ■  opper,  ol  nickel- 

.  opper    matte,    ie    dissolve  1    • 
copper  in  the  resulting  solution  i-  rep  aced  o\  iron 
or  liy  iron  and  nickel,  and  afterwards  an  alloy  of 
nickel  and  iron  is  deposited  from  the  solution  elec- 
tiol\n.  ally  and  incorporated  with  Bteel  to  pi 
in.  k.  .       •         i     II     I. 

M  I     '  Taction  of  - 

lie  lead  "its   I  wulfeniteT.     Deut  che   Molyb- 
p      k.-   G.m.b  II.       B.P.    131,897,    'J. 

{Of.  B.P.  181,898;  J.,  1920,  724*.) 

Kinha   powdered  ore  is  a  li  an  ... 

an  aqueous  solution  .u  an  alkali  sulphide,  i 
P !n. Ie  or  hydrosuJphide,  either  hot   or  cold,   ami 
with  <>r  without  Tho  solution,  which  con- 

tains   Bulphomolybdate,    i-    treated    with    a    fresh 
of  oio  or  with  a  lead  salt  or  ferrii  hydroxide 
•h.'  Bulphur  ami  leave  a  solution  of  alkali 
molybdate.-    A.  1!    1'. 

Zinc  sulphii  i  'oasting  of preparatory  to 

iing.       Electrolytic  Zinc  Co.  of  Ausii 
Proprietary,  Ltd.     E.P.  134,825,9.10.19.    Conv., 
7.11.18. 

olphide  ores  arc  roasted  at  a  high  ti  mp  ra- 
ture  until  the  sulphur  present  a9  sulphide  is   re- 
lii    ,  the  air  supply  is  then  inci 
amperature    allowed    to    fall    to   650° — 
750°  C.  whereby  a  large  proportion  of  the  remain- 
ing :  i •  'I  into  Bulphate.  At  the  end 
of  tho  hr-t  operation  the  charge  may  be  mixed  with 
a  proportion  of  ore  which  has  already  been  through 
ilphating    process,       Alternatively    the   first 
operation  may  be  prolonged  until  tl  lasted 

"  sweet,"  when  it  is  mixed  with  sufficient  am 
ore   to    bring    the    amotint    of   sulphur    present    as 
sulphi  8     10      and   subjected  to  the  sul- 

phating  roast ;  or.  preferably,  the  unroa 
a. Id. si   in  aeveral   lots  during  the  second   roasting 

..p. 'rati. in    BO    that    the    proportion    of    sulphi 
phur  in  the  charge  never  exceeds  2%. — A.  R,  P. 

lutions;  I  '  "/ .      F.  Pet> 

and   The   Metals   Extraction  Corp.,  Ltd.       E.P. 
162,762,  17.7.19. 
Dissolved  silica  is  precipitated  from  zinc  solutions 
by  treating  the  neutralised  or  substantially  neutral- 

llutlon    with    a   slight    exct --    of    an    alkali    or 

alkaline-earth  carbonate  at  90°— 100°  C— J.  W.  D. 

Smelting ■  heated  by  ml  ■■*  gas.    K. 

lidt.     E.P.  162,697,  25 

In  a  furnace  having  an  outlet  shaft  in  the  middle 
of  the  smelting  chamber,  the  top  or  cover  is  made 
to  slope  downward-  or  the  bottom  to  slope  upwards 

so  that  the  distance  between  the  b  1  top 

..i  the  chamber  is  smaller  near  the  outlet  shaft  than 
at  the  outer  walls.  The  inlet  pipes  or  pas  iges  for 
the  oil  ..r  gas  are  arranged  in  oblique  ■■!  I  I 

relation  to  the  outer  wall  so  as  to  produce  a  whirl- 
ffect  on  the  gases. — J.  W.  D. 

lm.1l.7nm  pra«Mt.  8.  H  Cocks.  E.P.  162,816, 9.8.19. 

A  ni.ru: -tress  to  separate  ex.  •  rcury  from 

amalgam  co  laiata  .a    1  chamber  provided  with  a  re- 

1  airtight  cap.  and  a  perforated  base 


se.ur.d  to  the  .handier  by  in.  in-  of  a  removable 
.■lamp,  ami  having  .1  valve-controlled  inlet  pipe  for 

introducing  Quid  under  pressure  to  il.-   interior  of 

the  chambor.  The  perforated  has,,  is  covered  by  ■  > 
Altering  medium,  such   1  through   which 

the  mercurj   1-  forced  by  the  fluid  tinder  pi 
introduced  into  the  chambei       1    97.  D. 

Copper;  Deposition  t>f on  non-conducting  tur- 

.1      IV  Smith.      E  IV    I  '  111. 

A  sTRoNi;  solution  of  copper  sulphate  i-  added 

solution  of  h  sulphate  till  a 

bine  powder  is  precipitated.     Tins  powder  1 
suspended  in  water  an  1  ti  ively  with  a 

Bolution  of  ammonia,  a  solution  of  1  ausl 
a  small  quantity  ..1  hydrazine  sulphate,  yielding  a 

clear    liquid    which    deposits    a    coherent    .n:n: 

.opper  when  he.ii.d  111  contact  with  surfaces  of  non- 
conducting materials  -.u.h  as  glass,  porcelain,  etc. 

—.1.  W.  I' 

Metallic   reflectors      1/        lacture  of  .     S.  O. 

Cowper-Col         E.P    152  36  !    1".  10.19. 
Icon    is    deposited    electrolytically    upon    a    glass 
matrix  or  cathode  which  ha-  been  1  oated  with  Bilver, 
the  deposited  iron  with  thi   diver  coating  is  removed 

from  the  glass  .alh.de.  lie  Bilver  removed  from  the 

iron  deposit,  the  deposit  sherardised,  and  the 
sherardi  ■-!  fa.  e  polishe  I  10  form  the  reflecting  sur- 
face.—J.  V)     I). 

Aluminium;  I  roci       for  tinning .    A.  L.  Page. 

Assr.  to  S.  Rubin.       P.8.P.   1,339,710,    I  1 
Appl.,  30.9.19. 

The  aluminium  to  he  coated  is  rubbed  until 
thoroughly  clean  whilst  immersed  in  molten  stearic 
acid,    after    which    il    is    removed,    heated    in    a   non- 

carbonising  Ham",  and  then  immersed  in  a  hath  of 
0    ),  zinc  (10    >,  aluminium  (8%),  and  "phos- 
phate-tin "  <-.'    1. 

Magnesium  powder;   Apparatus  for  ihe  manufac- 
ture of  .        I).    8     Nicol,   Assr.   to  American 

Magnesium  Corp.       U.S.P.   1,356,780,  26.10.20. 

Appl.,  23.7.17. 

Tut:  apparatus  consists  ..i  a  crucible  with  an  outlet 
at  the  I. mi  .in  through  which  the  metal  is  dis- 
charged into  a  disintegrating  chamber  where  it 
meets  a  jet  of  fluid.  The  chamber  is  provided  with 
a    removable  cup  at   the  lower  end   in   which   the 

powdered  metal  collects. — A.  R.  P. 

Mini  nil  flotation;  Process  for  ■ .      J.  P.  Ruth, 

jun.     U.S.P.  1,3.56,832,  26.10.20.    Appl.,  21.2.20. 

Naphthalene  is  used  as  frothing  agent. — A.  R.  P. 

Nickel-chromium    steel]    shells;    Manufacture    of 

.    R.  A.  Hadfield.    1    s.l'    1,367,705,  2.11.20. 

Appl.,  10.8.17.       Renewed  17.9.20. 
Skb  E.P.  128,961  of  1916;  J.,  1919,  640  a. 

Oil-flotation  process  anil  apparatus.  D.  F.  Haley, 
Assr.  t.i  Metallurgical  Co.  0!  America.  U.S  I' 
1,357,656,  2.11.20.    Appl.,  4.6. 15. 

Bra  E.P.  100,687  of  1916;  J..  1916,  1161. 

Metallic  packings:  I'roccss  for  subdividing   metal 

for  use   in   plastic .     \V.    Lewicki,   Assr.  to 

The  Chemical  Foundation,  [nc.   I.S.I'.  1.355,984, 

19. ID. I'd.       Appl.,    10.9.12.      Renewed     1,3.20. 

8bb  E.P.  17,648  of  1912;  J.,  1918,  146. 

Alloy.  K.  Ihe.  U.S. I'.  1,356.367,  19.10.20.  Appl., 
16.8.18. 

B.P.  131,492  of  1918;  J.,  1919,  826  a. 

Furnace    for    ore-roasting.      V..     Bracq.       U.S.P. 

1.356,849,  26.10.20.     Appl.,  8.5.11. 

Bo   Addn.  of  13.5.18  to  P.P.   134,494;  J.,  1914,  88. 


824  a 


Cl.  XL— ELECTRO-CHEMISTRY.    Cl.  XII.— FATS  ;    OILS  ;    WAXES. 


[Dec.  31.  1920. 


Metals;  Process   of  recovering  from   natural 

waters.  O.  Nagel,  Assr.  to  The  Chemical  Founda- 
tion. Inc.  U.S. P.  1,358,096,  9.11.20.  Appl., 
11.11.16. 

See  E.P.  103,310  of  1917;  J.,  1917,  653. 

Water  concentration  of  ores  or  the  like:  Apparatus 

for or  for  similar  purposes.    W.  M.  Martin. 

E.P.  153,481,  16.12.19. 


XL-ELECTRO-CHEMISTRY. 


Kodera     and    others. 


Nitric    acid    manufacturt 
See  VII. 

Patents. 

Dry    cells;    Electric    .     Burgess    Battery  Co., 

Assees.     of     A.     W.     Schorger.       E.P.     135,502, 

19.11.19.  Com-.,  19.11.18. 

A  dry  cell  is  constituted  of  an  outer  zinc  electrode 
and  an  inner  fragile  moulded  cathode  encased  in  a 
bibulous  envelope  consisting  essentially  of  plaster,  to 
which  preferably  starch  and  borax  are  added  to 
retard  setting.  The  gelatinisable  electrolyte  em- 
ployed is  preferably  composed  of  a  solution  contain- 
ing about  25"S  of  cereals  such  as  starch,  meal,  or 
maize,  and  36'7C-  of  zinc  and  ammonium  chloride 
(see  E.P.  128,332;  J.,  1919,  686  a).— J.  S.  G.  T. 

Galvanic  batteries.     G.,  L.,  and  G.  J.  A.   Fuller. 
E.P.  152,818,  13.8.19. 

A  dhy  galvanic  battery  of  the  tvpe  described  in 
E.P.  102.294  (J.,  1917,  38)  is  constituted  of  an 
inner  carbon  electrode  and  an  outer  zinc  electrode, 
separated  by  a  dry  electrolyte  composed  of  an  ex- 
citant such  as  ammonium  chloride,  of  a  less  hygro- 
scopic nature  than  zinc  chloride,  together  with  gum 
tragacanth,  tapioca,  or  similar  absorbent  material, 
the  constituents  being  dried  before  mixing.  If  de- 
sired, a  little  zinc  chloride  may  be  added  to  the 
depolariser  employed,  the  mixture  being  subse- 
quently dried.  The  cell  is  rendered  active  when  re- 
quired by  addition  of  water. — J.  S.  G.  T. 

Cell;  Electric  .      C.  Fery.      TJ.S.P.  1,356.977. 

26.10.20.  Appl.,  19.2.18. 

A  flat  horizontal  zinc  electrode  rests  on  the  bottom 
of  a  vessel  and  is  covered  by  a  solution  saturated  with 
zinc  chloride  The  exciting  solution  of  ammonium 
chloride  is  of  lower  density  than  the  zinc  chloride 
solution  and  floats  upon  the  latter.  A  vertical 
tubular  carbon  electrode  rests  upon  tie  zinc  elec- 
trode with  a  strip  of  porous  insulating  material  in 
between,  the  major  portion  of  the  carbon  electrode 
being  outside  of  the  dense  liquid  layer  at  the 
bottom  of  the  vessel. — J.  S.  G.  T. 

Battery;  Electric  .      H.   F.   French,   Assr.   to 

National    Carbon    Co.,     Inc.     U.S. P.    1,357,160, 
26.10.20.     Appl.,  17.2.16. 

The  tendency  of  the  electrolyte  to  become  pro- 
gressively more  basic  during  the  life  of  the  battery 
is  reduced  by  the  addition  of  an  organic  substance 
from  which  au  acid  is  formed  under  the  action  of 
nascent  hydrogen. — J.  S.  G.  T. 

Electrolytic    apparatus.       E.    A.    Ashcroft.      E.P. 

152,879,  9.7.19. 
An  electrolytic  apparatus,  primarily  designed  for 
the  electrolysis  of  magnesium  chloride  in  accord- 
ance with  E.P.  152,402  (J.,  1920,  788  a)  consist  - 
of  a  pair  or  several  pairs  of  cells  connected  in 
series  and  provided  with  pockets  communicating 
with  the  bottom  of  each  cell.  A  weir  extends  across 
each  cell  at  the  height  to  which  the  alloy  (used  for 
collecting  the  separated  megnesium)  has  to  rise  in 
the  cell.  Anodes  of  graphite  or  other  material  are 
suspended  from  the  covers  of  the  primary  cells  of 


the  pairs,  while  the  iron  or  steel  cathodes  in  the 
secondary  cells  are  carried  in  sets  attached  to 
supplementary  covers  which  are  applied  to  open- 
ings in  the  main  cover,  the  whole  series  of  covers 
being  included  in  the  electric  circuit.  The  supple- 
mentary covers  are  connected  with  the  main  cover 
by  a  flexible  conductor. — J.  S.  G.  T. 

Electrolytic    cell    with    multiple    diaphragms.      A. 
Barth.     G.P.  325,313,  28.1.19. 

Lattice  frames  of  which  the  horizontal  septa  are 
at  various  heights  are  introduced  into  the  electro- 
lyte between  the  diaphragms. — J.  S.  G.  T. 

Electrodes  in  electric  furnaces;  Suspension  of . 

Det  Norske  Aktieselskab  for  Elektrokem.  Ind. 
Norsk  Industri-Hvpotekbank.  E.P.  138,354, 
28.1.20.     Conv.,  28.1.19. 

An  electrode  without  a  metallic  core  or  casing, 
which  is  baked  in  the  electric  furnace  in  which  it 
is  used,  is  composed  of  a  lower  hard  part  and  a 
comparatively  soft  upper  part.  It  is  suspended 
within  the  furnace  by  attaching  an  external  or 
internal  holder  to  the  lower  hard  part  of  the  elec- 
trode, so  that  the  comparatively  soft  portion  is 
in  compression.  In  this  manner,  difficulties  en- 
countered in  the  use  of  cored  electrodes  such  as 
those  described  in  E.P.  116,853  (J.,  1918,  429  a) 
are  obviated.  (Reference  is  directed  in  pursuance 
of  Sect.  7,  Sub-sect.  4,  of  the  Patents  and  Designs 
Acts    1907  and  1919,  to  E.P.  116,853;  loc.  cit.) 

—J.  S.  G.  T. 

Graphitising     carbon     electrodes.       E.     Szarvasv. 

G.P.  319,087,  24.7.18. 
The  electrodes  are  heated  to  a  high  temperature  in 
an   indifferent   atmosphere  containing  methane  or 
similar  gas  affording  a  supply  of  carbon,  whereby 
a  firm  coating  of  graphite  is  produced. 

—J.  S.  G.  T. 

Electrodes  composed  of  lead  peroxide  or  manganese 
dioxide,  or  a  mixture  thereof;  Manufacture  of 
.     H.  Bardt.    G.P.  325,154,  23.9.19. 

The  respective  oxides  or  a  mixture  thereof  are  de- 
posited electrolytic-ally  from  strong  solutions  of 
lead  or  /and  manganese  perchlorate,  upon  an  anode 
of  conducting  material  unattacked  by  perchloric 
acid.  A  thin,  coherent,  uniform  deposit  having 
been  formed,  the  current  strength  is  very  much  in- 
d,  whereby  a  honeycombed  structure  is  pro- 
duced in  the  deposit. — J.  S.  G.  T. 

[Electric   battery]   plate;   Process   of  producing   a 

ilmible-coppcr-o.cide   .      Process   for   making 

alkaline  gelatinous  electrolytes.  Double-copper- 
oxide  battery  element.  Electrolyte  for  primary 
batteries.  G.  S.  Engle,  Assr.  to  American  Ele- 
mentary Electric  Co.  U.S. P.  1,356,197  and 
1,356,434—6,  19.10.20.  Appl.,  8.10.12,  8.10.12, 
6.4.15,  and  28.5.15. 

See  E.P.  2395—6  of  1913;  J.,  1913,  758. 

Condensing  vapour.    U.S. P.  1,356,196.    See  I. 

Electrical  precipitation.  U.S. P.  1,356,462  and 
1.357,201—2.    Seel. 

onisation  of  cellulose  etc.  G.P.  323,595.  See  IIb. 


XH.-FATS;    OILS;    WAXES. 

Fats  and   oils;   Bapid   determination   of  tcater   in 

.     H.  Oertel.     Chem.-Zeit.,  1920,  44,  854. 

The  rise  in  temperature  occurring  when  10  c.c.  of 
oil  containing  water  is  mixed  with  a  definite 
quantity  of  a  mixture  of  anhydrous  magnesium 
sulphate,  2,  and  kieselgnhr,  1  part  by  weight,  is 
a  measure  of  the  amount  of  water  present.     The 


Cl.  Xlli.— PAINTS  ;    PIGMENTS;    VARNISHES  ;    I  I  SINS. 


Si'.".  A 


i  water  is  found  bj  to  tables 

compiled  Iron)  results  obtained  with  ■ 
known  quantities    of    water.     Eai  h    I       ol    a 

ats    the    temperature    to    rise    approximately 
1*8    I        i  i   dissolved  pr<  \  louslj   i 

weight  <>i  ;m  anhydrou  \\     p.  g 

irtoti    of    the    highly  uiu 
fatty    acid*     in  .        M.    rsujimoto.     K 

1    Cli. -in.  Iiul..  Tokyo),  192 
110. 

Tiik  method  di  pends  on  the  read]  solubility  ol  the 
litliiiiin   salts  ol    the   highly   unsaturated   acids   in 
il  i  le  a  ater  I  15      at  etone  by 
■  I  the  insolubility  or  slight  solubility  ol 

unsaturated  acids  in  the  same 
rent.     The   lithium   salts   may    be    prepared   bj 
neutralising  an  acetone  solution  ol   I  .\iiii 

lithium  ■  using  phenolphthak  in  as  indi- 

r.  or.  fur    larger    quantities,    bj    tr<  iting      a 
hoik   solution   of   potassium  salts  of   the  acids 
with  lithium  acetate      rhe  method  may  !>. 
approximate    quantitative    deb  The 

amounts  of  highly  unsaturated  fattj  acids  in  fish 
mis    determined    by  tin-    method    ar<  ibly 

higher  than  those  calculated  from  the  yields  of  the 
fatty  and  polybromides.  On  applying  the  method 
able  ami  terrestrial  annual  oils,  compara- 
tively small  yields  one-soluble  salts  were  ob- 
tained.   The  formula,  C',.11,,0..  is  proposed  ins 

1     H„0,  tor    clupanodomc    acid    isolated    from 
Japanese  Bardine  oil.    This  oil  probably  contains 
another  highly  unsaturated  fatty  acid  of  the 
composition,  ('.  M, ,0,. — K.  K. 

-'  <  •nth  } :  I'i  "/» if  if  of  and  if  * 

application  m  hydrogenation  of  oils.    [Character! 
■I;r   whale   ml.]     S.    Ci'iio.      Kogyo-Kwsgaku 
/    -l,i  (.1.  Chem.  [nd.,  Tokyo)    1920,  Z3, 
1033. 

Mi  iu  in  soaps  and  other  impurities  in  oils,  which 
act  as  catalyst  poisons  during  hydrogenation,  i  an 
i.o  removed  by  treating  the  oil  with  Hi  '    of 

ili  (fullers'  earth)  at  120°  C.  for  20  mins.     If 
hardened  oils  are  treated  with  the  arid  earth,  their 

content     of     nickel     Or     other     mineral      matter     is 

tedly  reduo  d. 
1 1       whale  [Balai  nptera  borealis,  I.'  Bson)  oil  had 

the      follow  in  -sp.      gr..      09224      at 

IS     if;  acid  value,  0*24;  saponif.  value.   186*2; 

iodine    value,    144*2;    acetyl    value,    3*2;    Hehner 

value.   96*0;   u.„    r  i:.">i  :    butyrometer   reading   at 

:         nd  unsaponifiable  matter,  0*7    .    The 

hardened  oil  had  m.p.  58°  C.  ;  acid  value,  0*4,  and 
iodine  value.  3*0. — K.  K. 

n  ts  of  .     J.   E.  Q. 

\i.h.  Suikerind.  Nederl.-lhdie,   1920    28, 
974 

\    -  \Mii  i  tni    wax   ■  i     i  :  om   the   n  nd 

resulting  from  the  defecation  of  juice  in  a  Java  fac- 
tory was  found  to  have  m.p.  60° — 62°  C,  acid  value 
•'ii.  value  177.  Cholesterol  was  absent. 
Tin  fatty  acids  separated  by  Baponifying.  adding 
hydrochloric  arid,  and  shaking  out  with  benzene, 
had  m.p.  64  ('..  and  appeared  to  be  an  eutectic 
mixture  ol  palmitic  and  stearic  acids.  In  the 
liquid  obtained  on  steam-distilling  the  product  of 
saponification,   myricyl   alcol  oic   acid,   and 

formic  acid  were  identified.  Acetic,  benzoic,  and 
cinnamic  acids  could  not  be  d  tected.     J.  P.  0. 

Fluid  -•  ■    1 1  \. 

Patents. 

'.;//       tn      hi/il.  n       processes: 

Meth  i'tiiing  .     It.    Leasing.      E.    P. 

152,740    15.7 

Nkkii   cat  wparated  from  admixed  gases, 


carbon   monoxide,   i,v    passage  ovei    a  cooled 
orbent    bui  h    as    ••  activated       charcoal    or    an 
in.  n   porous  in. u  iated 

with  ground-nut  (arachis)  oil  or  the  like.      I 

absorption   is  iplete  a   supply  ol    the  hydro- 

R®>        '  -    (hydrogen)    is    passed    through    the 

us.    which    is    heated    to    about     100     <'.. 
whereby  the  absorbed  nickel  carbonyl  is  liberated 
,  and  rained  away  by  the  hi 

I      \.  ('. 

raulic  . 

C     D.     Helm    and    W.      \      Diboll.       I     I 

21  '.  .  .1!'. 

1 1  bearing  1  is  brought   under  the  press  in 

onl  ainers  carried  bj  a  ci  kuto 

tnatic  arrangements  are  provided  to  stop  the  eon- 
il   the  correi  I   poinl .  to  lower  the  hydraulic 
cylinder  (the  ram  being  fixed)  and  effeel  the  | 
i  ylinder,  and  re-start  th 

Ii    M     \ 

Beeswaj      Ipparatus  for  a  and  purifvina 

L.   II.  Willis.     K.I'.   152,841,   12.9.19. 

I  ude  wax  combs  are  placed  in  a  perforated 

iner,  which  is  fixed  in  the  bottom  ol  an  outer 

and  sufficient   water  is  added  to  cover  the 

container.     On   heating   the   water   the   wax   melts 

and   rises  through  the  perforations  to  the  Burface 

Ol    the  water,       I..    A     I 

Pats;    Recovery   ../ from    waate   liquids    [by 

settling     and     skimming!.     .1.      Hlunn       E  I' 
153,372,  31.7.19. 

a     agent*.     I'.S.P.    1,356,631. 
Si  e  IIa 

Fat  from  bones.    6.P.  325,755.    See  XIXa. 

Solvent*.    E.P.  152,550.    See  XX. 

Emulsions.    GJP.  324,012.    See  XX. 


XIH.-PAINTS  ;    PIGMENTS  ;     VARNISHES ; 
RESINS. 

Tungsti  n  pigments.  H.  A.  Gardner  and  A.  Reilly. 
Paini  Manufacturers'  Assoc,  U.S.A.  Circ.  109 
Oct.,   1920.     9  pp. 

A  iiy-I'hoihtt  from  the  manufacture  of  tungsten 
lamp  filaments,  containing  99*9  WO„  was  a  light 
canary-yellow  powder  of  sp.  gr.  5*75.  It  had  a 
negligible  tinting  power  in  comparison  with  chrome 
yellow.  Winn  used  as  a  pigment  with  linseed  oil 
i  he  oxide  changed  to  a  grayish-yellow  colour  when 
d  to  the  direct,  ra\s  ol  the  sun  for  15  mins. 
Another  product  from  the  same  source  contained 
1  15  WO,  together  with  largo  amounts  of 
iron  and  manganese.     Ii  was  of  dark  brown  colour, 

very     finely     divided,     and     had     sp.     gr.     4*75.      It 

possessed  good  staining  and  drying  powers,  and 
when  heated  with  linseed  oil  it  showed  a  good 
siccative  action,  probably  due  to  its  high  man- 
ganese content. — A.  de  W. 

'!  >  its  ax  thinners;  Solvent  prnperties  and 

colow  effect*  of .    H.  A.  (Jardner  and  P.  C. 

Boldt.      Paint     Manufacturers1     Assoc,    U.S.A. 
Circ.  107,  Oct.,   1920.     U  pp. 

Suoki  on  varnishes  free  from  thinner  when  mixed 
with  different  samples  of  mineral  spirit,  and 
allow  ed  to  stand  lor  one  moiit  h  in  tall  gla  If  covered 

receptacles,  showed  varying  degrees  or  darkening 
of  colour.    The  darkening  i  ited  to  combina- 

tion between  the  lead  drier  of  the  varnish  and 
sulphur  compounds  in  the  thinner.  Elastic  var- 
nishes free  from  thinner  mixed  more  readily  with 
turpentine    than    with    any    of    the    mineral    oil 
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thinners,  separation  of  dark  material  or  darkening 
of  colour  occurring  with  the  latter  after  one  month 'b 
standing.  When  highly  heat-treated  oil  to  which 
lime  had  heen  added  during  treatment  was  thinned 
with  an  equal  weight  of  mineral  thinner,  and 
allowed  to  stand  for  one  month,  a  flocculent  layer  in- 
soluble in  excess  of  thinner  separated.  With  mix- 
tures containing  10 — 20%  of  thinner,  however,  no 
separation  occurred  with  the  mineral  spirit 
thinner,  but  turpentine  caused  a  separation  when 
added  in  quite  small  proportion.  Whilst  turpen- 
tine mixes  quite  readily  with  blown  oils  in  all  pro- 
portions, most  samples  of  mineral  spirits  cause  a 
cloudiness  to  develop  on  standing. — A.  de  W. 

Patents. 

Ultramarine:  Process  for  the  manufacture  of  . 

J.  B.  Guimet  and  A.  Guillochin.     E.P.  152,916, 

14.2.20. 
Ix  the  manufacture  of  ultramarine  an  alkali  bisul- 
phite or  sulphite,  such  as  the  sodium  sulphite 
obtained  as  a  by-product  in  the  manufacture  of 
phenol,  is  used  instead  of  sodium  sulphate  and /or 
sodium  carbonate.  A  mixture  of  150  pts.  of  kaolin, 
115  pts.  of  sodium  sulphite,  21  pts.  of  resin,  and 
200  pts.  of  sulphur  is  heated  for  6  to  12  hrs.  at 
850°  C,  and  is  cooled  during  5  to  6  days  or  20  days 
to  produce  respectively  a  green  or  blue  product. 

— L.  A.  C. 

Aldehyde  condensation  product  capable  of  technical 

utilisation  ;     Manufacture     of     .      H.      John. 

U.S. P.  1.355,831,  19.10.20.     Appl.,  25.10.19. 

An  aliphatic  aldehyde  is  caused  to  react  upon  sub- 
stances containing  "  carbonic  acid  amides  "  in  a 
highly  heated  state  without  the  use  of  a  condensing 
medium. — A.  de  W. 

Coating  composition :  Liquid  .     A.  N.  McKay 

and  W.  L.   Willis,        U.S. P.  1,356,380,   19.10.20. 
Appl.,  21.11.17. 

Tar  oil  and  "  holder  oil  "  are  mixed  in  a  cold  still, 
solutions  of  granulated  caustic  soda  and  potassium 
permanganate  together  with  milk  of  lime  added, 
and  the  mixture  heated  approximately  to  200°  F. 
(93°  C).  The  residue  is  subsequentlv  maintained 
at  about  150°  F.  (65°  C.)  until  all  water  is  evapo- 
rated.— A.  de  W. 

■ithopone;  Manufacture  of  .     J.  L.  Mitchell. 

U.S.P.  1,356,387,  19.10.20.     Appl.,  20.8.18. 
A  product  consisting  of  barium  sulphate  and  zinc 
sulphide  is  washed,  dried,  and  pulverised,  and  then 
calcined,     with    agitation,     in     a     muffle    furnace, 
quenched  in  cold  water,  and  dried. — A.  de  W. 

Stain  for  wood;  Preparation   of  a  substance   suit- 
able for  producing  a  durable .    K.  S.  Fuchs 

G.P.  325,731,  5.6.19.    Addn.  to  320.011  (J..  1920. 
665  a). 

The  waste  liquor  from  the  alkaline  digestion  of 
vegetable  matter,  more  especially  straw,  or  a  solu- 
tion in  alkali  of  the  constituents  of  the  liquor  which 
are  precipitated  by  acid,  is  treated  with  salts  of 
heavy  metals,  such  as  ferric  chloride  or  copper  sul- 
phate, whereby  products  are  obtained  which  are 
converted  into  complex  substances  soluble  in  water 
by  treatment  with  ammonia  or  amino-bases.  The 
solutions  of  the  products  give  clear  brown  tints 
when  painted  on  wood,  and  the  colour  becomes 
quite  insoluble  after  drying  in  sunlight  or  at  50°  C 

—J.  S.  G.  T. 

Turkish  bird-lime  ;  Process  for  producing  a  working 

form    of  .   C.    A.    Cleghoru,   Assr.   to   Gavner 

Pneumatic  Co.  U.S.P.  1,356,26?,  19.10.20.  Appl 
26.12.18.  ll 

See  E.P.  130,379  of  1918;  J.,  1919,  730  a. 
Solvents.     E.P.  152,550.     See  XX. 


XIV.-INDIA-RUBBEB ;  GUTTA-PERCHA. 

Late  r ;  Viscosity  of and  its  bearing  on  the  rate 

of  cure.     H.  P.  Stevens.     Bull.  Rubber  Growers' 
Assoc,  1920,  2,  214—215. 

Variation  in  the  fluidity  of  latex  is  not  due  to 
variation  in  the  rubber  content,  but  is  caused  by 
incipient  coagulation.  Viscous  latex  frequently 
yields  a  rapidly  vulcanising  rubber,  possibly  on 
account  of  bacterial  action  commencing  at  an  earlier 
stage  than  usual. — D.  F.  T. 

as  a   [rubber]   coagulant.        H.   P.   Stevens. 
Bull.  Rubber  Growers'  Assoc,  1920,  2,  142—144. 

Coagulation  with  the  minimal  amount  of  alum,  to 
effect  complete  separation  of  the  rubber  from  latex 
containing  a  very  small  proportion  of  sodium 
sulphite,  gives  a  product  of  the  same  rate  of 
vulcanisation  as  one  obtained  under  similar  con- 
ditions with  acetic  acid  as  coagulant.  In  the 
absence  of  sodium  sulphite,  the  use  of  alum  causes 
a  retardation  of  the  rate  of  vulcanisation  relative 
to  the  effect  with  acetic  acid,  but  coagulation  with 
sulphuric  acid  produces  a  still  greater  retardation. 

— D.  F.  T. 

Latex  coagulated  with  a  saccharated  solution  of 
lime  H.  P.  Stevens.  Bull.  Rubber  Growers' 
Assoc,  1920,  2,  141. 

The  yield  of  crepe  rubber  obtained  on  coagulating 
latex  with  a  solution  of  lime  and  sugar  (saccharated 
solution  of  lime,  B.P.)  was  2%  less  than  the  normal ; 
the  rubber  gave  an  acetone  extract  of  3'4%  and  was 
of  good  quality,  with  a  somewhat  higher  breaking 
strength  and  greater  rate  of  vulcanisation  than  the 
average. — D.  F.  T. 

[Rubber;]   Maturation  [of  ].     H.   P.  Stevens. 

Bull.  Rubber  Growers'  Assoc,  1920,  2,  212—214. 

"  .Matured  "  rubber  obtained  by  spontaneous 
coagulation  of  latex  has  approximately  the  same 
rate  of  vulcanisation  as  material  produced  under 
similar  conditions,  but  with  the  addition  of  a  little 
acetic  acid;  vulcanisation  proceeds  more  rapidly, 
however,  the  thinner  the  sheet  during  the  maturing 
process.  These  and  earlier  results  indicate  that 
both  aerobic  and  anaerobic  changes  are  involved  in 
maturation,  but  that  the  alteration  is  mainly  of  the 
latter  type.— D.  F.  T. 

[Rubber;]  Effect  of  acids  in   retarding  the  rate  of 

cure   [of  ].     H.   P.   Stevens.     Bull.   Rubber 

Growers'  Assoc,  1920,  2,  343—347. 

If  freshly  coagulated  rubber  is  soaked  in  a  solution 
of  an  acid  its  rate  of  vulcanisation  is  decreased; 
sulphuric  acid  exerts  a  much  more  marked  effect 
than  acetic  acid.  The  effect  arises  merely  from  the 
retention  of  part  of  the  acid  by  the  rubber  because, 
by  soaking  in  water  for  several  months,  it  is  possible 
to  remove  part  of  the  acid  and  to  increase  the  rate 
of  vulcanisation  of  the  rubber. — D.  F.  T. 

Rubber;  Variation  in  fine  hard  Para  and  planta- 
tion   .   H.  P.  Stevens.    Bull.  Rubber  Growers' 

Assoc,  1920,  2,  347—350. 

Ax  examination  of  the  rate  of  vulcanisation  of 
rubber  from  five  loaves  of  wild  Para  rubber  revealed 
a  variation  comparable  with  that  observed  with 
properly  prepared  smoked  sheet  plantation  rubber 
(cf.   Eaton,   Grantham,   and  Dav,  J.,  1919,   111a). 

— D.  F.  T. 

Rubber;    Ageing    of    vulcanised    plantation    . 

H.   P.   Stevens.     Bull.   Rubber  Growers'  Assoc, 

1920,  2,  270—276. 
Earlier  observations  (J.,  1918,  305  T,  340  t)  have 
been  extended  by  experiments  with  three  mixtures 
of  rubber  60,  sulphur  3,  and  zinc  oxide  37  parts, 
the    rubber    consisting    of    plantation    pale    crepe, 
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plantation  umoki  ml  fine  hard  Part  rubber 

\\  i  en  kept  in  a  tit  ion 

nisation  under- 
distinct   increase,  the  extent  <ii   which  (an 
initial  <  oeffi  ient  ol  -    3  and 
her  greater  than  that  ob 
«  itii  t ;  ■  i  lixture  of  rub  nd  sulphur 

initial  degree  of  vuh  anisat  ion. 
p  pel  iod  "i    120  weeks 

i  that,  it'  the  initial  c  'efficient  did  not  •  - 
3-5,  the  breaking  strain  Bret  increased  to  a  maxi- 
mum an  I  then  began  to  decrease,  i  tie  hi 

being   obtained    for   the   samples    with    the 
coefficients.     The   initial  breaking   strength 
ant  elongation  oi  each  ol   the  mixtures  containing 
unlike  those    of    a    aimple  rubber-sul- 
phur   mixture,    were    very    similar    whatever    the 
an.  the  smoked  Bhi  el    i  abber 
the  highest  breaking  Btrain  and  the  I 
bilit:       rhe  curves  representing  the  altera- 
tenaile  strength  and  elongation  with  a| 
tend  towards  a  horizontal  i  ourse  after  the  breaking 
ii  has  i. ill.  n  I.,  low  600  g.  pqr  sq.  i    ■ 

ibility  in  vulcanised  mixtures  of  this  type 
it    is   found    thai    tl  nl    ol    \  uli  anisation 

should  not  exceed  a  value  o  2  2  5  tins  limit 
lower  than  for  a  mixture  of  90  rubber  witl 
of  sulphur.— D.  I-     I 

r   analysis.     A     H     Pearson.     Analyst,  1920, 
15,    ; 

-  i  total  sulphvi  ill"   nitric 

acid  (sp.  gr    1  5)  is  placed  in  a  Bask  and  0"5 
the  rubber  is  added  in  small  pieoes  al  a  time;  the 
mixture  is  heated  gradually  and  kept  on  a  water- 
bath  for  80  mins.     Small   successive  quantiti 
Ided    unt il    Bome    man 
ins  unreduced  after  1  hr.'s  heating,  20 
noenti  added,  the 

mixture  again  heated,  evaporated  to  di 

i     witl      bj  di  ochlorio    at  id, 
t  be    residue   treated    with    hoi    dilute 
hloric  acid,  the  solution  filtered,  and  the  buI- 
phurio    acid    in    the    filtrate    deti  gravi- 

metricaUy.        /'•  of     carbonati 

•  .-  - 1  a-  of  the  fii  ample 

is  heated  with  25  c.o.  of  glacial  acetic  acid  in  a 
Bask  provided  with  a  short  reflux  condenser,  the 
latter  being  connected  with  a  I  tub  containing 
solid  lead  acetate,  a  P-tube  containing  in  one  limb 
sodium  acetate  and  in  tl  ilcium  chloride, 

and   two  weighed   tubes  containing  Boda-lin 
calcium   chloi    I        The   contents   of   the   first    two 
U-tubes   must    be   saturated    with    carbon    dioxide 
A  current  of  air  is  aspirated  through 
the  apparatus  daring  the  whole  operation. 

— W.  P.  s 
Patents. 

ii  d  art  of  producing   the 
v.     -  Issr.  to  Goodvear  Tin 

her  Co.     U.8.P. '1,356,496,  19.10.20.     Appl., 
10.11.19. 

Av  ortho^-alky]  substitution  derivative  of  a  thio- 
arylurea  ii  lass  vulcanisation 

D.  F.  T. 

Dark-shavings  <  ber  tree*;  Process  for  the 

ittili  — .       A.M.   Claessen.       D  S.P. 

2.11.20.     Appl.,   t 

1919;  J      1920,  195  \. 

XV. -LEATHER;   BONE;   HORN;   GLUE. 
Patents. 

tther  substitute;  Production  of  a  

0    Ronw      G  P.  39  2.19. 

A  chamois  leather  substitute,  which  closely  re- 
sembles  the  genuine  material   as   regards  Boftness 


fey,  is  i lui  ed  bj   I  •  as  w  ith  a 

mixture  ol   Boap,   fat,   and  an  aldehyde,  specially 
formaldehydi       N    J    W 

(Viue;  Production  of  bont  or  hide  whit 

ii     liquid    hi     the     cold.     Luftfahrzeu 
I   in.      i.  P   32  i  246,  24.11.17. 

Foam!  a  formate  I  to  1  he  glue  dis- 

iii  »  ai  in  n  ater.     Concentrati  utions 

tintained  it  nut  i  ren  bi  low  0    C. 

—J.  M.  L. 


XVI.  -SOILS ;  FERTILISERS. 

Superphosphates;  lietrogradation  of  -       .   A.  Ana. 

Uiorn.  Clnm.  Jmt.  Appl.,  L920,  2,  227     233. 
tin   transformation  ol  the  monocalcium  phosphate 
in  superphosphates  into  dicalcium  phosphate,  and 

ol     the    latter    into    tricali  nun    phosphate     is     com- 

monh    atti  ibuted    to    thi     on     d    and 

aluminium  m  the  phosphprites.     Experiment 

have  snow  ii   that   I  be  pi  e  snoe  oi 
..in   ai  lit  tends  to  neutralise  the    u 
iron    an  1    aluminium  compounds,  and  tliai. 
eventually    equilibrium     is    established.        Hi 
when     phosphorites    containing     relatively     large 

its    of    iron    and    aluminium    are    used    ill    the 

manufai  uffii  iuric    ai  id    should   be 

i  leave  a  certain  quantity  of  free  phosphoric 
acid  ill  the  product.-   O.  A.  M. 

Nitrogen;  Gas-volunietrh   determination  «/  ammo- 
organic  in   mixed  fer- 

tilisers.    P.    Baldi.     Qiorn.   Chim.   Ind.     Appl., 
1920,  2,  376—378. 

Tin  £.  of  the  fertiliser  is  extracted  with  hot  water, 

tract  filtered,  and  the  filtrate  and  washings 

up  to  200  c.c.     Ammoniacal  nitrogen  is  de- 

■  ■  mine. I   in  10  c.c.  by   the  hypobromite   mi 

N 1 1  in-  nitrogen  is  determined  by  reducing  50  c.c.  of 

olution  with    Devarda's  alloy   in    pi 
Bodium  hydroxide,  and   the  ammonia  estimated   as 

be i.     Organic  nitrogen  is  determined  by    Kjel- 

dahl's  method  in  the  solution,  and  iii  the  residue 
from  the  extraction,  the  ammonia  bcino;  estimated 
hypobromite  method.  The  results  are  some- 
what lower  than  those  obtained  by  distilling  the 
-iia,  but  for  most  purposes  are  sufficiently 
ai  curate. — C.  A.  M. 

Calcium  cyanamide.    Kameyama.    See  VII. 

Patents. 

Nitrogen  compounds;  Recovery  of  soluble from 

solution*  \seinage\.     E.   H.  Richards  and  II.   B. 
Hutchinson.     E.P.  152,387,  14.6.19. 

Sbwaoe,  or  other  dilute  solution  containing  ammo- 
nium salts,  preferably  containing  less  than  0  1  of 
soluble  nitrogen,  is  maintained  under  aerobic  con- 
ditions   in    contact    with    activated    carbonaceous 

material,  e.g.,  activated  straw,  until  the  latter  has 

fully  loaded  with  insoluble  nitrogen  pro- 
duced from  the  soluble  nitrogen  in  the  liquid,  or 
until  the  major  part  of  the  BOluble  nitrogen  in  the 

liquid,    e.g.,    -111        or    more,    lias    been    transformed 
into  insoluble  compounds  by  the  bacteria.     'I  hi 
bonaceous  material  may  be  activated  by  prolonged 
contact,   e.g.,   for  00  brs.  or  longer,   with   S  dilute 

solution  of  soluble  nitrogenous  compounds,  and 
after  use  it  is  available  as  manure. — J.  H.  L. 

Fertilisers;  Production  nf  mixed .     E.  Reinau. 

Q  P.  324,879,  13.8.18. 
A  solution  of  an  alkali  sulphate  in  heated  aqueous 
nitric  acid  is  caused  to  crystallise  with  agitation, 
at  a  temperature  at  which  the  mother  liquor  will  be 
saturated  or  supersaturated  not  only  with  alkali 
nitrate,   but  also   with   pohsulphate.     The   crvstals 

■9 
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which  separate  are  neutralised  with  ammonia.     In 
tins    manner   a   mixture   of   potassium   nitrate   and 
lium  sulphate  with  the  same  nitrogen  content 
as  96 — 99"  potassium  nitrate  may  be  obtained. 

—J.  S.  G.  T. 

Fertiliser.     J.   R.   Partington  and  L.   H.   Parker. 

U.S. P.   1,348,578,  3.8.20.     Appl.,    12.12.18. 
-       E.P.  151,024  of  1918;  J..  1920,  759  a. 


XVII.-SUGABS  ;  STARCHES;  GUMS. 

Oxalic  acid;  Presence  of  in   the   sugar  cane. 

J.  E.  Q.  Bosz.     Arch.  Suikerind.  Nederl.-Indie. 

1920,  28,  969—974. 
Operating  upon  about  15  kg.  of  the  100  P  O  J 
variety  of  sugar  cane,  and  applying  the  procedure 
recommended  by  Berthelot  and  Andre  (Comptes 
rend..  1885.  101,  354),  the  author  has  found  0014  : 
of  oxalic  acid  (C2H.,04,2H.,0)  to  be  present  in  water- 
soluble  form. — J.  P.  O. 

licet  juice;   Extraction    of  by   the    "rapid" 

method.     S.    Thieler.     Centr.    Zuckennd.,    1920. 
28,  468—470,  492—495,  522—524. 

Experiments  hare  been  made  in  several  factories  in 
Germany  with  the  so-called  "rapid"  method,  in 
which  after  preheating  by  Bosse's  scalding  process  j 
(U.S. P.  1,005,931;  J.,  1911,  1326)  the  slices  are  ex- 
tracted by  means  of  Paschen's  inclined  trough 
apparatus  (U.S. P.  1,134.152;  J.,  1915,  567),  the 
juice  and  slices  being  forced  from  one  end  to  the 
other  in  counter-current  through  a  series  of  com- 
partments. In  the  Biik  factory,  in  which  a  trough 
about  22  m.  long,  divided  into  20  compartments,  was 
used,  the  sugar  content  of  the  treated  slices  was 
found  to  be  0'4%  (calculated  on  the  weight  of 
sliced  roots);  but  the  density  of  the  juice  finally 
drawn  off,  which  amounted  to  140%  on  the 
roots,  was  about  3°  Brix  less  than  in  the  case 
of  the  liquid  extracted  by  the  diffusion  method. 
The  purity  of  the  juice  was  about  the  same  as  in  the 
diffusion  process;  but  the  juice  obtained  by  the 
new  process  was  particularly  low  in  coagulable  sub- 
stances.— J.  P.  O. 

Sugar   juice;   Clarification    Tsulphitation    and   car- 

hiini}tiiti,,n~]  of regarded  horn  the  standpoint 

of  colloid  chemist,,/.  \V.  H.  T.  Harloff.  Arch. 
Suikerind.  Nederi .-Indie,  1920.  28,  802—824.  Int. 
Sugar  J.,  1920,  22,  705—706. 

In  order  to  obtain  the  maximum  adsorption  of  col- 
loidal impurities  from  the  raw  juice  by  the  precipi- 
tate produced  during  the  sulphitation  method  of 
clarification,  the  quantity  of  the  precipitate  should 
be  as  great  as  economical  considerations  will  permit ; 
precipitation  should  be  effected  at  as  high  a  tem- 
perature as  possible  without  incurring  inversion  or 
decomposition,  namely  about  85°  C  in  order  to 
obtain  a  precipitate  of  good  crystalline  structure; 
ond  precipitation  should  be  rapid.  During  settling 
the  reaction  should  be  slightly  acid,  this  having 
been  found  to  be  the  optimum  reaction  for  the 
adsorption  by  the  precipitate  of  gums  and  pectin-. 
and  colouring  matters.  In  the  carbonatation  pro- 
cess, by  raising  the  initial  temperature  to  55c  C, 
and  thus  obtaining  a  more  "  porous  "  precipitate  of 
calcium  carbonate,  40%  less  lime  can  be  used.  The 
following  conditions  for  operating  single  carbona- 
tation are  recommended:  preliminary  temperature 
of  the  raw  juice,  55°  C. ;  alkalinity  after  car- 
bonating,  200  rag.  CaO  per  I.  (phenolphthalein  in- 
dicator); final  temperature  of  heating,  85°  C. 

—J.  P.  O. 


Sulphitation    method   of   cane  juice    clarification; 
Prevention  of  incrustation  in  the  heaters  used  in 

the  .  F.  van  Vollenhoven.  Arch.  Suikerind. 

Nederl.-Indie,  1920,  28,  918—922. 

In  Java  tubular  heaters  are  used  for  raising  the 
temperature  of  the  raw  juice  to  65° — 70°  C.  pre- 
vious to  sulphiting;  while  another  set  is  employed 
for  heating  the  juice  to  boiling  point  after  it  has 
been  both  sulphited  and  limed.  In  order  to 
diminish  the  formation  of  scale  in  the  second  set  of 
heaters,  it  is  proposed  that  the  two  sets  be  connected 
together  and  used  alternately  for  the  untreated 
and  the  treated  juice.  This  suggestion  is  based  on 
the  fact  that  sulphite  scale  is  soluble  to  the  extent 
of  about  50%  in  a  dilute  solution  of  sugar. 

—J.  P.  O. 

Sulphitation    method    of    cone    juice    clarification  ; 
Prevention  of  incrustation  in  the  heaters  used  in 

the     .       G.     Benthem.       Arch.     Suikerind. 

Nederl.-Indie,  1920,  28,  1040—1042. 

Satisfactory  results  may  be  obtained  by  the  pro- 
cedure recommended  by  Vollenhoven  (cf.  supra). 
but  the  author  prefers  to  change  over  from  one  set 
of  heaters  to  the  other  after  an  interval  of,  say, 
6  hrs.,  instead  of  3 — 5  days,  as  originally  suggested. 
In  this  way  the  surface  of  the  tubes  is  kept  free 
from  any  considerable  amount  of  scale,  and  a  better 
transmission  of  heat  is  secured.  A  sample  of  the 
scale  in  question  gave  the  following  figures:  Water 
(at  135°  C),  9'87 ;  organic  matter.  16v20 ;  insoluble 
in  hydrochloric  acid.  o'7o;  P,0,,  088;  ALO,+Fe20.,, 
0o4:  MgO,  037;  CaO,  3451;  SO„  290:  SO,,  28r84 ; 
and  CO,  and  undetermined  matter,  0'14%. 

—J.  P.  O. 

Sugars;  Determination  of  alkalinity  of  raw  . 

G.  Bruhns.       Zentr.  Zuckerind.,  1920,  28,  935 — 
936.     Chem.  Zentr..  1920.  91,  IV.,  535—536. 

Many  raw  (beet)  sugars,  if  covered  with  water  con- 
.    taining  red  phenolphthalein,  ghe  at  first  a  yellow 
solution  which  becomes  red  after  some  time  owin.4 
to  the  gradual  solution  of  calcium  carbonate  con- 
tained in  the  sugar.     This  behaviour  is  sometimes 
shown  by  juices,  syrups,  and  white  sugar.     The  red 
colour  may  eventually  vanish  owing  to  absorption 
]    of  carbon  dioxide  from  the  air.     In  testing  the  re- 
action of  sugar  which  is  to  be  stored,  such  delayed 
I    reddening    should    be    neglected,     i.e..    the    sugar 
i    should  not  be  returned  as  alkaline,  for  solid  calcium 
]   carbonate  affords  little  protection  against  acidifica- 
tion  and  deterioration   during   storage.     If.    how- 
ever, the  sugar  is  to  be  inverted  for  the  production 
!    of  syrup  or  artificial  honey,  any  calcium  carbonate 
present  should  be  reckoned  as  alkalinity  in  view  of 
the  very  small  quantity  of  acid  used  for  inversion. 
In  such  cases  the  alkalinity  may  be  determined  by 
dissolving  20  g.  of  the  sugar  in  100  c.c.  of  water 
and  5  c.c.   of  V/10-hydrochloric   acid,   boiling  for 
5  mins..  cooling,   and  titrating  back  with  sodium 
hydroxide. — J.  H.  L. 

Sugars;   Volumetric  determination  of  mixtures  of 

.       T.  von  Fellenberg.       Mitt.  Lebensmittel. 

u.  Hvg.,  1920,  II,  129—153.  Chem.  Zentr.,  1920, 
91,  IV.,  536—537. 
The  author  uses  a  modified  Fehling's  solution  con- 
taining sodium  carbonate  as  well  as  sodium  hydr- 
oxide ;  20  c.c.  of  the  solution  is  boiled  with  an  equal 
volume  of  sugar  solution,  the  precipitated  cuprous 
oxide  dissolved  by  addition  of  concentrated  sodium 
chloride  solution  containing  hydrochloric  acid,  the 
solution  treated  with  a  slight  excess  of  sodium 
hydroxide,  and  the  reduced  copper  determined 
iodometrically.  Tables  are  given  for  dextrose, 
invert  sugar,  lactose,  and  maltose  in  terms  of 
V  10-iodine  solution.  For  the  analysis  of  mixtures 
of  sugars  a  scheme  is  given  involving  one  or  more 
of  the  following  processes,  viz.,  "  weak  inversion," 
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i»  which   50  c.o,  of  sugar  solution   is  heated  with 
I  •  ■     o     \    L-hydrochloi  >r  J  In-,  in  boiling 

or;    "strong   inversion,"    in   which    ">n  <-.<-.    of 
ii  u  heated  with  25  c.c,  ol  3tf-hydro- 
chloric  acid  for  ;  hr.  in  boiling  watei  ;  and  destruc- 
tion   ol    reducing    sugars    bj     means  Hum 
hydi                I                                    nil  paper  should 
insulted.     .1     II.  I. 

ifumi  trie  determi- 
nate icing  ---  \     I 
\                      Bui.  Soc.  (  him.   Rom&nia,   1920    2, 
eh. -m.  Bentr.,  1980,  91,  l\  .. 

ii-  mas  be  t . >n \ t  n. ■  in k  determined 
with  :\  solution  containing  lt>  g.  ol  potassium  ferri- 
cyanide  and  16  g.  of  potassium  hydroxide  per  I. 
10  c.o.  nt  this  solution,  which  is  stable  in  the  dark, 

diluted  with  20  cc.  ol  water,  and  heated  to 
boiling,  and  the  sugar  solution  is  added  from  a 
burette  until  decolonisation  occurs.  With  coloured 
liquids  10  drops  ol  I      p  t  solution  are  added 

.i-   indicator,   the  formation  of  rod   picramic  arid 
marking  the  end-point,     in  c.c.  of  the  ferricyanide 
solution  requiri  -  10  ci  .  of  0'5      d<  xtrose  solution 
rminatioo  of  lactose  in  milk.  In  i  o.  of 
the  hitter  is  mixed  with  10  c.c  of  a  solution  , 

aing  90  g.  of  glacial  acetic  acid  and  in  g.  of 
picric  acid  per  I.,  and  filtered;  10  c.c.  of  the  filtrate 
:-   neutralised   with   sodium   hydroxide,  diluted  to 

c.c.  and  employed  for  the  titration  as  above. 
M  c.c.   of   ferricyanide  solution  corresponds  with 
g.  of  lactose.— J.  H    I. 

Seducing  sugars;  Determination  of  .      C.  A. 

Brown*.    3.  Assoc,  oif.  Agric.  Chem.,   1919,  9, 

t  i  rums  oxide  obtained  in  the  gravimetric  deter- 
mination of  reducing  sugars  can  be  readily  reduced 
to  the  metallic  si.ite  by  heating  the  i  ruoible  con- 
taining it  to  dull  redness  and  plunging  it  into  the 
our  of  methyl  alcohol  (cf.  Wedderburn,  J.,  1915, 
354).  The  alcohol  used  should  be  changed  fre- 
quently, since  oxidation  produi  is  present  in  n  may 
interfere  with  complete  reduction;  and  there  is 
danger  of  decomposition  of  alcohol  with  deposition 
of  carbon  if  the  i  i  ucible  is  ;h  a 

temperature.— ,1.   1'.  (>. 

Dextrine;    Determination    of   email    quantities   of 

.    Perrior.     J.  Pharm.  C'him.,  1920,  22,  337— 

S44. 
Tur.  iodometric  method  described  by  Bougault  (J., 
1917,  899)  is  recommended  for  the  determination  of 
very  small  quantities  of  dextrose.  The  dextrose 
solution  is  treated  with  an  excess  of  N/100  iodine 
solution,  1  c.c.  of  1  ~>  sodium  carbonate  Bolution  is 
added  for  each  25  c.c.  of  tho  iodine  solution  used, 
and.  alter  2  hrs.'  contact,  the  mixture  is  acidified 
with  hydrochloric  acid  and  the  excess  of  iodine 
titrated  with  .V/ln()  thiosulphate  solution  ;  OT  c.c.  is 
de  luetcd  from  the  volume  of  iodine  solution  used 
for  the  actual  oxidation  and  the  remainder  is  calcu- 
lated into  dextrose.  Tho  method  may  be  used  for 
the  determination  of  dextrose  in  body  Quids  after 
they  ha  .  lit  ably  defecated. — YV.  P.  3 

Coppi  i  :  Di  termination  of (especially  in  sugar 

analysis)  by  meant  of  potassium  thiocy 
potassium  iodide.     (J.  Bruhns.     Z.  anal.  Chem., 
1920,  59.  387- 

Tut:  following  procedure  is  given  for  d<  I 
the  amount   of   unreduced   copper    wl    n 
sugars  are  heated  with  i  ntion.    Twenty 

cc   of  the  sugar  solution  (containing  not  more  than 

ii-  I  of  red  mini;  sugar)  is  inix.d  with  20  C.C.  of 
Folding's  solution,  heated  to  boiling,  and  the 
boiling  continued  for  exactly  2  rains.;  50  c.c.   of 

cold   w.it.-r   is  added     i  lie  mixture  is  cooled   rapidly, 

:  mm    thiocyanate-iodide    solution 


Kj  MS     06S     M     0-1    g.    per 
followed  by  10  i  „  id.  and  the 

liberated  iodine  is  titrated  with  thiosulphate  solu- 
tion (..< t  I  g.  pi  i-  [.).     A  control  titration  is  made  at 
the  same  time,   using  the  same  quantities  ol 
its    bui    omitting    the   boiling   operation;    the 

difference  in  the  ai nl  .  of  thiosulpl 

i   for  the   two   titrations  is  a  mi 

I  abli  -  are  given  showing 
the  quantities  ol  inverl  Bugar  corresponding  with 
different  quantities  ol  thiosulphate  solution. 

u.  p.  s. 

Molasses;  /'  i>  nometer  for  thi  m  of  the 

He  gravity  of .     \\ .   I!.  New!  irl       ILS 

Bureau  of  Standards.     Teohnol.  Paper  No,   [61, 

\  in  in  provided  with  a  stop-cock  is  attached  to  the 
>   !  filling  the  pyenometer  en- 

tirely  and    the   bulb   partly   with    the   molasses,    the 

apparatus  is  placed  under  reduced  pressure  in  order 
to  remove  the  dissolved  gases  and  entangled  air 
from  the  molasses;  when  bubbles  no  longer  collect 
in  the  bulb,  the  pyenometer  is  disconnected,  sealed 
off,  and  weighed.  Results  accurate  to  a  few 
bundedths  of  ■  per  cent,  of  dry  substance  can  be 
aed.  The  use  of  heat  to  aid  the  elimination 
oi  the  gases  causes  sufficient  decomposition  to 
vitiate  the  readings,    .1 .  I',  (>. 

I  m  '    is  ;  8  ilubUity  of  — — .    J.  Gillis.    Reo.  Trav. 
C'him.,  192(1.  39,  677—678. 

Tin:  following  results  have  been  obtained  for  the 
solubility  of  lactose  in  water  at  temperatures  above 
50°  C.  The  figures  represent  percentage  by  weight 
of  lactose  (C,,H3jO,,)  in  the  solution: — 57T°  C, 
34-9;  63-9°,  391;  7:C.°,  45'8;  791°,  19*6;  *7-2°, 
">T  ;  88'2°,  560;  1070°,  639;  121-5°  69  I ;  133-6°, 
7.T2:  138-8°,  7.V2;  158-8°,  Bl'l:  1 7S'8°  C.,  86-7. 
il'l.  Hudson.  J.,  '1908,  1108;  Saillard,  J.,  1919, 
919  a)— W.  G. 

Potato   starch    manufacture;   Chemistry   of  . 

II.     Trvller.       C'hem.-Zeit,    1920,    44, 
B45    847. 

I  litiiiN.utY  potato  starch  may  lie  considered  to  be  the 
ium  salt  of  starch-phosphoric  acid,  the  anhy- 
drous substance  having  the  formula  (C„IIi0^s)u 
(OH)PO,Ca,  where  n  has  a  value  of  260,  correspond- 
ing with  a  P,Oj  content  of  0T65%  ;  a  part  of  the 
i  allium  is,  however,  always  replaced  by  magnesium, 
potassium,  iron,  and  manganese.  In  the  potato 
itself,  the  starch  is  present  as  the  potassium  salt, 
1  ui  during  the  process  of  preparation  the  potassium 
is  replaced  by  calcium  derived  from  the  water  used 
for  washing  the  starch.  The  calcium  may  also  be 
i    plai  ed  by  heavy  metals. — W.  P.  S. 

"  Vorit"    and   blood   charcoal.      Kruyt  and   Van 
Duin.    See  Ub. 

Sugar-cane  wax.     Bosz.    See.  XII. 

Patents. 

Suaai  manufacture:  Horizontal  evaporator,  especi- 
ally foi .    V.  Frvnta.     G.l'.  823,344,  27.3.19. 

(one.    11.1.18. 

raporator  has  a  liquid  chamber  al  each  cud, 

....  are  connected  bj   rows  of  incline. 1  tubes 

Buppoi  ted  at  the  ends  by  vertical  tube-plates  on  the 

outer  sides  of  which  horizontal  ehi lis  are  fixed 

bove  another.     The  liquid  on  the  floor  ol   the 
r  covers  the  lower  ends  of  the  hot  lorn  row  of 

in  1  ,  ctende  along  them  for  some  di  tance. 
Winn    the  us   is   working,    this   liquid    is 

carried    along    the    tubes    by    ebullition,    and    on 

emerging  fr their  upper  ends  it  falls  into  one  of 

iitaj  -  hannel        I  i  om  this  it  is  sin 

I   up  a   higher  row  of  tubes  Bloping  in   the 
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opposite  direction.  It  thus  passes  from  end  to  end 
of  the  tubular  system,  mounting  from  channel  to 
channel. — J.  H.  L. 

Oxalic  acid  from  sugar.    U.S. P.  1,356,137.    See  XX. 


XVIII.— FERMENTATION  INDUSTRIES. 

Malt;    Mashing    experiments    with     a     defectively 

modified  .     H.  Liiers  and  M.  Schneider.     Z. 

ges.  'Brauw.,  1920,  43,  313—315,  321—324,  329— 
331. 
A  very  badly  modified  malt,  containing  22%  of 
hard  and  steely  corns  and  15%  of  ungerminated 
corns,  was  subjected  to  laboratory  mashing  tests  by 
15  different  methods.  The  highest  yield  from  grist 
of  ordinary  fineness  was  7562%  of  the  dry  sub- 
stance and  was  obtained  by  a  combination  of  cold 
pre-digestion,  proteolytic  digestion  at  45°  C,  and 
mash-boiling. — J.  H.  L. 

Yeast;  Influence  of  temperature  on  various  func- 
tions of  H.  Zikes.       Zentr.  Bakt.,  1919, 

11.,  49,  353;  1920,  50,  385.     Z.  ges.  Brauw.,  1920. 
43,  211—213,  316—319. 

The  author  deals  with  the  influence  of  temperature 
on  the  reproduction,  sporulation,  fermentation, 
and  liquefaction  of  yeast,  on  the  shape  of  cells  and 
the  production  of  fat,  glycogen,  and  pigments,  on 
surface  films  and  giant  colonies,  on  the  activity  of 
yeast  enzymes,  and  the  transformation  of  bottom- 
into  top-fermentation  yeast.  The  exercise  of  some 
of  these  functions,  e.g.,  reproduction,  fermentation, 
and  sporulation,  is  influenced,  at  least  for  a  time, 
by  the  temperature  to  which  the  yeast  has  pre- 
viously been  accustomed.  Production  of  acid, 
testers,  and  fat  is  more  rapid  at  high  temperatures 
(20°— 30°  C.)  than  at  low  ones  (12°— 15°  C),  whilst 
the  converse  applies  to  the  formation  of  colouring 
matters  by  pigment  yeasts.  Low  temperatures 
favour  the  formation  of  elongated  cells  which  re- 
main attached,  whilst  high  temperatures  tend  to 
produce  round  or  ovoid  cells  which  separate  more 
readily. — J.  H.  L. 

A cet aldehyde;  Formation  of  by  certain  pen- 

fose-firmi  nfiiKj   bacteria.     W.   H.   Peterson   and 
E.  B.  Fred.     j.  Biol.  Chem.,  1920,  44,  29—46. 

When  a  fixative  such  as  sodium  or  calcium  bi- 
sulphite is  present  in  the  fermentation  mixture, 
acetaldehyde  is  formed  during  fermentation  by 
Bac.  acetoethylicum  (J.,  1919,  734a,  786  a),  by 
Lactobac.  pentoaceticus  (J.,  1919,  840  a;  1920,381a, 
607  a),  and  by  a  pentose-fermenting  organism  iso- 
lated from  sunflower  silage  and  apparently  belong- 
ing to  the  colon-aerogenes  group.  The  formation 
of  acetaldehyde  is  accompanied  by  a  high  propor- 
tion of  volatile  acids  in  the  fermentation  products, 
and  the  yield  of  alcohol  decreases  with  increase  in 
the  production  of  aldehvde.     (Cf.  J.C.S.,  Dec.) 

—J.  C.  D. 

Emulsin  enzymes;  Hesislance  of  to  the  pro- 
longed action  of  70%  methyl  alcohol.  M.  Bridel. 
J.  Pharm.  China.,  1920,  22,  323—327. 
The  activity  of  the  enzymes  is  decreased,  but  not 
di  stroyed,  when  the  emulsin  is  kept  for  5  years  in 
70~;  methyl  alcohol;  the  enzymes  which  act  on 
lactose  and  /3-ethylgalactoside  appear  to  be  more 
resistant  than  is  that  which  acts  on  /?-glucosides 

— W.  P.  s. 

Diastase  in  sweet  potato.    Gore.    .See  XIXa. 

Yrosf  as  test  organism   fur  vitamin  B.     Souzt  and 
McCollum.     See  XIXa. 

Dehydration  of  amyl  alcohol.     Senderens.    See  XX. 


Patents. 

Glycerol;  Manufacture  of from  sugar.    Verein. 

Chem.  Werke  A.-G.  E.P.  138,330,  21.1.20.  Conv., 
19.5.16.     Addn.  to  138,099  (J.,  1920,  608  a.) 

A  neutral  6alt  of  an  alkaline-earth  metal  or  of 
magnesium  or  aluminium  is  added  to  the  fermenta- 
tion liquid.  This  renders  possible  a  large  increase 
in  the  amount  of  alkaline  substance  or  sulphite 
added,  and  consequently  an  increased  yield  of 
glycerol.  If  1  kg.  of  sugar,  500  g.  of  anhydrous 
sodium  sulphite,  and  250  g.  of  magnesium  sulphate 
are  dissolved  in  5  1.  of  water  and  fermented  at  32° 
C.  with  100  g.  of  yeast,  the  yield  of  alcohol  obtained 
is  15%  and  that  of  glycerol  33%  of  the  weight  of 
sugar. — J.  H.  L. 

Distillers'  slops;  Process  of  treating  .     H.  P. 

Basset.       U.S. P.     1,357,138,     26.10.20.       Appl., 
3.11.19.     Renewed  10.9.20. 

Distillers'  slop  is  subjected  to  the  action  of  the 
higher  hydroxide  of  a  metal  which  is  capable  of 
forming  higher  and  lower  hydroxides  and  capable 
also  of  forming  an  insoluble  basic  salt  with  volatile 
fatty  acids;  the  hydroxide  is  maintained  in  the 
higher  state  of  oxidation  by  suitable  oxidising 
treatment,  the  liquid  is  acidified,  and  glycerol  is 
separated  from  it. — I.  H.  L. 

Medicinal  preparations.     G. P.  324,747.     See  XX. 


XIXa. -FOODS. 

Milk  samples;  Sour and  Gerber's  fat  method. 

F.  E.  Day.     Analyst,  1920,  45,  411—412. 

Gerber's  method  for  the  determination  of  fat  in 
milk  yields  high  results  when  applied  to  sour  milks, 
owing  to  the  formation  of  amyl  esters  of  the  lower 
aliphatic  acids.  Lactic  acid  has  no  effect,  acetic 
acid  little,  but  butyric  acid  causes  a  considerable 
error.  The  addition  of  1  %  of  butyric  acid  to  milk 
increases  the  observed  fat  content  by  0'57%  ;  in  the 
case  of  a  sample  of  milk,  5  weeks  old  and  having  a 
strong  odour  of  butyric  acid,  the  amount  of  fat 
found  was  0'19%  too  high.— W.  P.  S. 

Diastase;  Occurrence  of in  sweet  potato  in  re- 
lotion  to  the  preparation  of  siceet  potato  syrup. 
H.  C.  Gore.     J.  Biol.  Chem.,  1920,  44,  19—20. 

Sweht  potatoes  possess  a  high  diastatic  power,  and 
it  is  possible  to  convert  nearly  all  their  starch  into 
soluble  carbohydrates  by  slowly  cooking  the  pota- 
toes in  water. — J.  C.  D. 

Yeast;  Factors  which  interfere  with  use  of as 

a  test  organism  for  the  antineuritic  substance 
[vitamin  B].  G.  de  P.  Souza  and  E.  V.  McCollum. 
J.  Biol.  Chem.,  1920,  44,  113—129. 

The  use  of  yeast  (Williams,  J.,  1919,  692  a;  1920, 
608  a)  is  regarded  as  unreliable,  being  subject  to 
many  disturbing  factors. — J.  C.  D. 

Vitamin;  Effect  of  cooking  on  water-soluble  B 

in  carrots  and  navy  beans.  E.  W.  Miller.  J. 
Biol.  Chem.,  1920,  44,  159—173. 

Ordinary  cooking  processes  appear  to  cause  no  de- 
struction of  the  vitamin  in  carrots,  hut  some  loss 
may  occur  in  the  case  of  navy  beans.  Much  vita- 
min is  found  in  the  cooking  water.  (Cf.  J.C.S., 
Dec.)— J.  C.  D. 

Vitamin;    Water-soluble.   B  in   cabbage    and 

onion.  B.  K.  Whipple.  J.  Biol.  Chem.,  1920,  44, 
175—187. 

The  vitamin  in  these  two  vegetables  is  not  de- 
stroved  bv  cooking  (boiling),  but  much  mav  be  lost 
in  the  cooking  water.     (Cf.  J.C.S.,  Dec.)— J.  C.  D. 
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'  KQ  .ui.l  Vlrgolil  l       -        \\   I  I 

Solubility  of  lactose.    GilKa.     >'••   XVI] 

truing  apj  P.  I.  B  B.P.  ]  10,438, 

Conv.,  L7.3.19. 

P  .;  apparatus  of  the  regenerative 

for  milk  >t  other  liquid,  is  provided  with  means  for 
i  ative  heal  ing  of  the  incoming 
nting  mil  D  ;i  and  paa- 

d  in  ilk.  by  leak  ther- 

mometer from  the  ground  level. — W.   F.   I'. 

Buttermilk,    tf<  I      I  ••/  drying .     N.  P.  Collis, 

\         to  (  P  Co.    U.S.P    1,356,340, 

19.10  90      Ippl.,  3.10.19. 
Hi  tn  it m 1 1  k  in  which  the  insoluble  curd   is  main- 
in  .i  ~t.it.>  of  tin.-  suspension  by  agitation  ia 
:i;.iiim  a  heab  .1  sui  f 
which  t!u-  soluble  an  I  insoluble  constituents 

■  1.  and  the  di  posit  is  removed  and  i ; 

dried    and    dis  by    mechanical    motion 

through    air.       (I  •     0  5  P.    1,317,777;    J.,    L919, 
i    II.  I.. 

Cream;  M  tnd  solution  !■  nment 

../  the  quantity  of  fat  in .     II.  M.  Boyberg. 

Q.8.P.  1  20.     Appl.    28.1.20. 

Thk  solution  claimed  contains  60     70    r.  of  sodium 
hydroxide  and  7  of  Bodium  potassium  tar- 

trate in  1  1.  of  water.  To  determine  the  fat  in  un- 
diluted  cream,  G  vola.  of  the  latter  is  mixed  with 

la.  of  the  above  solution  and  0'46  vol. 
butyl  alcohol  in  a  butyrometer  tube,  and  after  the 
mixture  baa  remained  for  IS — 2(1  mms.  in  a  water 
bath  at  60°— 70°  C.  the  volume  of  fat  is  noted. 

—J.  H.  L. 

0.0.  Johns  and  A.  J.  Finks. 
I"  S  P,  26.10.30.     App!..  1.9  20. 

u   flour  is  mixed  with  a  proportion  <>f 

Boya   bean    Hour   and   still   Bmaller    prop 

dicalcium  phosphate,  butter,  water,  and 

'1  the  mixture  is  kneaded  and  bal, 

— .1.  H.L. 

/'/.    luei  of  dried   yolk   or   white  of  . 

K    El  G  !•    125,11  I.  10.1.18. 

Yoik  .>r  white  of  ep<;s.  which  has  been  preserved  by 
means  of  antiseptics,  i-  fi  r~t  freed  from  the  latter 
by  dialysis  and  then  rapidly  desiccated  in  a  known 
manner  by  atomising  in  a  current  of  dry  or  warm 
air.      If  -   which    are  only  slightly    soluble 

in  water  or  non-dialysable,   e.a..   benzoic  or  boric 
j    may  first  l>e  converted  into 
dialvsahle  substances,  e.g.,  by  addition  of  alkali. 

—J.  H.  L. 

fodder    rich    in    protein:    Manufacture    of   . 

■l  der  Bpintus-Fabrikanten  in  Deutechland. 
Q.P     0325,448   L4.6.18,  and  (b)  325,444,  27.6.19. 
Uaau   is  added  to  (O  a   fodder  containing  bu 

h    as   beets   or    molasses,    or    (b)    carbohydrate 
fod  lera  in  general. — L.  A.  C. 

Bone*;  Produefion  of  f«t  and  protein  substances 
from      -  .     Militarkon  I   ibr.   Abt.   Fette. 

Extrakte  and  Nebenprodukte  Seinemann  und 
i.  P.  325,755,  1  1.2.19. 

Ai n  !•.  a  preliminary  removal  of  fat  by  treatment 

ith  a  solut  rate  ;  the  pro- 

arface,  and  the 

r  is  deposited.  — J.  H.  L. 


Halter  making;  Process  <*/ ,     rZ>«termtnafton 

of  fat  in  milk  and  cream.]    II    M    Boyberg.    i    P 
146,   10.10.19. 

3  P.    L.329,183   and    I  '  ■ 

I    l'7  7  a.  and  prei  eding. 

XIXb.-WATER  PURIFICATION;  SANITATION. 

Nitrites    L"'     water];     Detection    "I    .      I.. 

enon.  J.  Pharm.  Chim.,  L920,  '-"-'.  336  887 
Put  c.i  ..t'  the  nitrite  Bolution  is  treated  with  8 
•  I,  op  ..i  .t:i  a. .  i  ic  acid  and  :t  c.c.  of  0  5  p-amino- 
phenol  solution;  a  stable  red  coloration  al  onoe  de- 
velops. The  teat  may  be  used  for  the  d  ol 
nitrites  in  water,  since  the  reaction  is  not  given  by 
nitrates,  and  the  salts  usuallj  occurring  in  natural 
waters  do  not  interfere.-  N     P    9 

Air  analysis  apparatus.     Frederick.     Set  Will. 

1'ai  I 

isulphides  [fungicides'];  Method  "I  stabilising 
and  the  i  D.  David- 
son,   and    Bradley   and    Vrooman    Co.        I    B  P 
678,   I  5.20.     Appl.,  6.1 
A  poltsolphidb  iii  solution  is  incorporated  with  a 
p,                      ,,,,.,  such  as  glue,  and  the  solution  is 
evaporated   to  yield   a   solid   product   consisting  of 
particles  of   polysulphide   encased    in   glue.       The 
solid  product  contains  3 — \S%  of  glue. 

Insecticide.     Chem.  Fabr.  vorm.  Wefler-ter  Mfeer. 
G  P.  324,757,  Ll.7.19. 

A-.  insecticide  is  composed  of  hydro-derivatives  of 

naphthalene,  such  as  a-  or  n'-dihy.lro-  or  tetrahydro- 

naphthalene,  cither  alone  or  mixed  with  other  sub- 
stances.— J.  S.  <■.  T. 

Germs,  ferments,  and  toxins;  Destruction  of . 

II.  Becbbold.     G.P.  325,505,  27.3.18. 
Poboi  s  materials  or  po  bich  presenl  a  large 

sin  face,  are  prepared  Foi     ;  ■    a     bactericides  i 
by  being  coated  with    lifferenl   metals  to  promote 

ion,  non-metallic  mbstam  es  being 
add.-d  if  deBired.     The       i  m    s  i  -    ad  orb    I  al    I  he 
.,,1  Fa.  •    of  the  coated  mo  teria]  and  are  destroyed. 
Whilst  bolus  coated  with  silver  lias  little  activity 
w  inn  used  al  ncreasea  the  activity 

of  bolus  coated  with  copper. — W.  J.  W. 

Centrifugal  separator  oti  rifying 

water].       R.    A.   Sturgeon.       U.S.P.    1  356,665, 
26.10.20.     Appl..  11.4.19 

2  of  1918;  J.,  1919,437  a. 

Nitrogen   compounds  from  sewage.     E.P.   152,387. 

XVI 

Medicinal  preparations.    O.P.  324,747.     Bee  XX. 


XX.-0RGANIC  PRODUCTS:    MEDICINAL 
SUBSTANCES ;   ESSENTIAL  OILS. 

Pterin   anil    water;    TntersolubHity   of  . 

I    Q.  Thompson  and  J.  II.  Black.    J.  Ind.  En«. 

Chem.,  1920,  12,  1066—1007.    . 

Gbxoroptcbin  was  emulsified  with  water  and   the 

i   -  aqueous  layers  kept  al  25    C.  for  6  hrs. 

and    the    amount    of    chloropicrin    determined    as 

The    liquid    (100  c.v.)   wa  '    with 

plic  sodium  Bulphite  solution,  and  then  ■ 

10  c.c.  beneath  a  reflux  air  condenser  to 

remove    alcohol        The     residue     was    diluted    to 

lull   c.c      treated    with    excess    of    standard   silver 

and   10  c.c.  of   nitric  acid,  boiled 

and  cooled,  and  the  excess  of  silvei  nitrate  titrated 
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with  ammonium  thiocyanate  solution.  The  amount 
of  chlorine  was  then  calculated  into  the  equivalent 
chloropicrin.  The  results  obtained  showed  that 
chloropicrin  is  only  slightly  soluble  in  water,  the 
solubility  decreasing  with  rise  in  temperature, 
whilst  water  is  only  slightly  soluble  in  chloropicrin, 
the  solubility  increasing  with  the  temperature. 
"  f.  J. (AS.,  Jan.,  1921.)— C.  A.  31. 

Chloropicrin;  Control  experiments  in  the  manufac- 

of  .     /.  Effect  of  varying  quantities  of 

lime  upon  the  yield  of  chloropicrin.  H.  L.  Trum- 
bull. G.  T.  Sohl,  W.  I.  Burt,  and  S.  G.  Seaton. 
//.  Active  chlorine  in  the  sludge  from  tin:  m 

ure  of  chloropicrin.  H.  L.  Trumbull.  S.  G. 
Seaton,  and  H.  Durham.  J.  Ind.  Eng.  Chem.. 
1920,  12,  1068—1069. 
Under  conditions  closely  approximating  those  used 
in  the  manufacturing  process,  an  excess  of  lime  had 
no  influence  upon  the  yield  of  chloropicrin  obtained 
by  the  interaction  of  picric  acid.  lime,  and  bleaching 
powder.  Iodometric  estimation  of  the  active 
chlorine  in  a  sludge  from  a  plant  in  which  a  fairly 
large  excess  of  bleaching  powder  had  been  used  to 
decompose  the  calcium  picrate  during  the  steam 
distillation  showed  that  very  little  was  retained. 
Similar  results  (0-22—  0"32 % )  were  obtained  with 
the  sludges  from  10  other  stills.— C.  A.  M. 

0P' -Dichloroethyl    sulphide;    Solubility    of   in 

petroleum  hydrocarbons  and  its  purification  by 
extraction  with  these  sol  rents.  T.  G.  Thompson 
and  H.  Odeen.  J.  Ind.  Eng.  Chem.  1920.  12, 
1057—1062. 
Dichloroethyl  sulphide  (twice  distilled  at  13 — 14 
nam.)  is  soluble  in  petroleum  hydrocarbons  at  rela- 
tively low  temperatures,  the  critical  temperature  of 
solubility  increasing  with  the  increase  in  the  per- 
centage of  the  more  complex  hydrocarbons.  The 
following  critical  temperatures  were  observed : 
With  ligroin  (portion  distilling  below  100°  C, 
sp.  gr.  1-6677  at  23°  C),  19°  C. ;  with  gasoline  (40^ 
below  120°  C,  90=  below  180°  C),  20-4°  C.  ■ 
kerosene  (30%  below  200°  C.  80  :.  below  230°  C), 
25'6°  C,  and  railroad  light  oil  (20  ;  below  200°  C, 
80  below  260°  C.K  37°  C.  Sulphur  monochloride 
is  soluble  in  all  proportions,  whilst  only  a  small 
amount  of  sulphur  dissolves  in  the  petroleum  hydro- 
carbons. Chlorinated  mustard  gas  (prepared  by 
the  action  of  sulphur  dichloride  on  dichloroethyl 
sulphide  in  carbon  tetrachloride)  dissolves  in  all  pro- 
portions in  railroad  light  oil  above  8'8°  C.  but  its 
critical  solubility  temperature  is  considerably  lower 
than  that  of  dichloroethyl  sulphide.  Dichloroethyl 
sulphide  may  be  extracted  with  hydrocarbons  from 
the  crude  commercial  product  at  a  temperature 
slightly  above  the  critical  solubility  temperature. 
whilst  most  of  the  sulphur,  together  with  the  tar- 
like mass  will  remain  undissolved.  On  then  cooling 
the  supernatant  solution  .considerably  below  the 
critical  temperature,  two  liquid  layers  will  be 
formed,  the  lower  of  which  is  mainly  a  solution  of 
the  hydrocarbon  in  the  mustard  gas.  If  the 
temperature  is  lowered  still  further  "  solid  mustard 
gas  "  will  be  precipitated.  The  upper  layer  of 
hydrocarbon  solvent  will  contain  all  sulphur  mono- 
chloride  present,  chlorinated  products  of  dichloro- 
ethyl sulphide,  and  a  certain  amount  of  the 
sulphide.  The  lower  layer  will  contain  dichloro- 
ethyl sulphide  and  a  certain  amount  of  the  hydro- 
carbon. By  this  means  it  is  possible  to  extract 
dichloroethyl  sulphide  on  a  large  scale  from  com- 
mercial mustard  gas.  Yields  of  .51 — 69%  were 
obtained  from  a  crude  product  containing  71%. 

— C.  A.  M. 

Mustard     aas;     Decomposition     of    and     pressure 

developed  by in  steel  shell  at  60°  C.     W.  A. 

Felsing,  H.  Odeen  and  C.  B.  Petersen.  J.  Ind. 
Eng.  Chem.,  1920,  12,  1063—1065. 

Mustard  gas.  whether  made  at.  60°  C.  or  by  Levin- 


stein's process  (cf.  Green,  J.,  1919,  363  b)  undergoes 
slight  decomposition  in  a  steel  shell  at  60°  C, 
sulphur  (-5 — 8%  of  the  liquid  contents)  being  de- 
posited. The  pressure  developed  within  the  shell 
reaches  a  maximum  at  about  2  atm.  after  about 
9  days.  The  acidity  shows  a  considerable  increase, 
but  not  sufficient  to  cause  serious  corrosion.  Pre- 
liminary treatment  of  the  mustard  gas  with  gaseous 
ammonia  retards  the  formation  of  pressure  to  a 
sufficient  extent  to  justify  its  use  in  the  case  of 
id  gas  which  is  to  be  stored  for  some  time  in 
shells  or  containers. — C.  A.  M. 

id  gas;  Precipitation  of  sulphur  from  crude 

by  means  of  ammonia.     W.  A.  Felsing  and 

S.   B.  Arenson.     J.   Ind.   Eng.   Chem.,   1920,   12, 
1065—1066. 

The  "  free  "  sulphur  retained  by  mustard  gas  pro- 
duced from  sulphur  monochloride  and  ethylene  may 
be  partly  separated  by  moisture,  freezing,  and 
standing  for  a  long  time.  By  treating  the  product 
with  moist  ammonia  40 — 45%  of  the  sulphur  in  this 
form  is  precipitated.  Since  its  removal  does  not 
materially  affect  the  m.p.  of  the  mustard  gas,  it  is 
probable  that  this  sulphur  is  present  in  the  colloidal 
state,  whilst  the  remainder  (55 — 60%)  appears  to 
be  present  in  the  form  of  compounds. — C.  A.  M. 

[Organic]  acids;  Identification  of by  phenacyl 

bromide.     [Injurious  action  of  phenacyl  bromide 
on  the  skin.]     H.   E.   Cox.     Analyst,   1920,   45, 
'412. 

Ix  using  the  method  described  by  Rather  and  Beid 
(J..  1919,  199  a)  care  should  be  taken  that  the 
phenacyl  bromide  does  not  come  into  contact  with 
the  skin  since  it  produces  very  painful  blisters. 

— W.  P.  s. 

Amyl  alcohol;  Catalytic  dehydration  of  fermenta- 
tion    .     J.    B.    Senderens.     Comptes   rend.. 

1920,  171,  916-919. 
"When  fermentation  amyl  alcohol  is  dehydrated  by 
passing  its  vapour  over  aluminium  silicate  at 
340° — 350°  C,  the  product  consists  of  a  mixture 
of  tie'  three  isomeric  hydrocarbons,  /3-methyl-A  £ 
butylene,  /3-methyl-A  a-butylene,  and  y-methyl-Ao- 
butylene.  If  the  product  is  collected  in  three  equal 
fractions  it  is  found  that  the  relative  proportions 
of  these  hydrocarbons  in  the  fractions  are 
704:180:25,  595:238:65,  and  302:392:1^2,  respec- 
tively, the  isomeric  change  of  /3-methyl-A»-butylene 
into  ,3-methyl-AS-butylene  diminishing  as  the  cata- 
lyst decreases  in  activity. — W.  G. 

Cimol  in  eucalyptus  oils;  Cresineol  method  for  the 

determination    of    .     T.    T.    Cocking.     Perf. 

Essent.  Oil  Rec..  1920.  11,  362—364. 

In  reply  to  Bennett  and  Silamon  (J.,  1920,  704  a) 
the  author  claims  that  the  phosphoric  acid  method 
gives  results  lower  than  the  true  content  by 
amounts  varying  up  to  13%,  whereas  the  results  by 
the  cresineol  process  (J.,  1920,  610  a)  will  be  only 
1 ! — 3  low  if  the  non-cineol  portion  of  the  oil  con- 
sists solely  of  terpene.  or  0 — 3%  high  if  of  sesquiter- 
pene. Even  in  presence  of  large  quantities  of  other 
constituents  such  as  esters,  which  in  fact  never 
occur  to  any  appreciable  extent  in  B.P.  eucalyptus 
oils,  the  maximum  error  is  only  6'3%  for  a  mixture 
of  2  pts.  of  cineol  with  1  pt.  of  ester. — G.  F.  M. 

Essential  oil  of  Artemisia  annua.  L.  II.  Constitu- 
tion of  artcmisia-hctone.  Y.  Asahina  and  S. 
Takagi.  Yakugakti  Zasshi  (J.  Pharm.  Soc., 
Japan),  1920,  No.  4G4.  837—^64. 

Artemisia-ketone  isolated  from  Artemisia  annua 
oil  (J.,  1918  73a)  has  been  found  to  contain  an 
isomer,  and  some  constants  given  previously  there- 
fore need  correction.  When  oxidised  with  potas- 
sium   bichromate    and    sulphuric    acid    or   concen- 
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icid,    tetrahydro- artemisia- ketone 

yielded  noctone  I.  and  dimethylethyl- 

n  lnlst  .i!  bemisia-ketone  j  ieldeddimethyl- 

malonic   acid   when   oxidised    with    potassium   i»t- 

Bv  evaporating,  in  vacuo,  the  mother 

from  which  artemisia-ketone-semicarbaaone 

I.  a  new  ketone 

■  ompound.    m.p.   rO  The    t  res 

me,   < ',  II ,  1 1,    b.p.    I  -'. 
-   i  i 
ketone  in  .'I   propi  r- 

-  arbazone.     It 
verted    into   tetranydro-artesimia-ketone   when    re- 
with  hydrogen  in  the  i"  platinum- 

black,  and   is  considered  to  ho  an  ajS-unsaturated 
compound.      Irtemisia-ketone  is  converted  into  the 
impound    !>\    heating   with   5       alcoholic   sul- 
phuric acid.      The   conteml    of   the   iso-ketone    in 

ti#ia  annua  oil  is  about  lo        Tho  formulae 
(II    I  (.nil    C(CH,):CH    and 

(  II  :.  ii  .  i.  II      (  ii  i  ii:(  k'II.i. 
rev   for  artemisia-ketone   ami   iso-artemiaia- 
spectively.     K.  K. 

Sulphur  monoehloride  in  mustard  •;  I         ng  and 

others.    >"■     \  II 

PATENTS. 

Alcohol   or  ether-   Proeeu  and  apparatus  /•■/■  the 

manufacture  »/ [jrum  ethylene  |.   A .  A.  L.  J. 

Damiens,  M.  ('.  .1  K.  do  Loisv,  and  ().  .1.  (i. 
Piette.  K.I'.  153,486,  L6.9.19. 
Kthyi>m  i-  absorbed,  •  .'/..  from  coal  gas  or  coke- 
own  gas,  bj  sulphuric  acid  of  66°  Ii.  (sp.  gr.,  1*84) 
containing  one  or  more  catalysts,  and  the  Bulpho- 
vinio  acid  formed  is  decomposed  bj  subsequent  dis- 
tillation after  appropriate  dilution  according  to  the 
relative  proportions  >'t  alcohol  ami  ether  desired. 
Metallic  sulphates  or  BUlphuric,  phosphoric,  phos- 
phorous or  araenious  anhydride  may  he  employed  as 
catalysts;  good  results  are  obtained  with  1 — 2%  of 
sulphuric  and  phosphoric  anhydrides.  1 — 5%  of 
ferrous  sulphate,  cuprous  sulphate,  etc.  Absorp- 
tion may  1h>  effei  t<-d  in  the  cold,  or  preferably  at 
higher  temperatures,  e.g.,  100° — 120°  C.  Beforn 
absorption  the  ethylene,  oi  ^is  mixture  containing 
dehydrated  and  it  necessary  treed  from  traces 
of  higher  hydrocarbons  of  the  ethylene  or  ace! 

and  this  may  he  effected  by  means  of  acid 
which  has  just  been  saturated  with  ethylene.  The 
dilute  acid  from  which  the  alcohol  and  ether  have 
distilled  may  Im>  concentrated  again  for  re- 
employment as  absorbent,  by  means  of  gas  which 
!ia>   been   dehydrated    by    the   process    and  by   means 

of  heat  from  waste  i  The  apparatus 

compi ■:  -'.em   ol    purification   and   absorption 

nana  and  distillation  plant. — J.  H.  L. 

>ts  [ethyl  am!  methyl  chlorides']  for 
purposes.     A.  Hcnning.     E.P.   152,550,  24.12.19. 
to  131.573  (J.,  1919,  751a). 
S'.i  \  knts  for  the  selective  extraction  of  fats,  oils, 

.    perftini.  tins   of   mixtures   of 

ethyl  and  methyl  chlorides,  are  produced  from  com- 

d  mixtures  of  ethyl  and  methyl  alcohols  by 
the  process  of  the  chief  patent.  The  mixture  of 
chlorides  first  obtained  may  bo  fractionated  to  pro- 

on  the  one  hand  mixtures  relatively  rich  in 
methyl  chloride,  and  on  the  other  hand  pure  ethyl 
chloride.  The  use  of  the  solvents  for  purposes  of 
extraction  is  also  claimed. — J.  H.  L. 

Alkaloid*;  l'mress  for  the  selective  isolation  of . 

I  abr.  vorm.  Sandra.  B.P.  153.219,16.8.19. 
a.    to   125,396  and   131,197   (J.,   1920,  349a, 
675  a). 

ude  alkaloida]  mixture,  e.g.,  opium,  is  mixed. 
if   necessary,    with   previously  extracted  powdered 


.  table  tissue  or  leaf  dust    which  has  1 n   mixed 

wuli  a  concentrated  solution  of  aluminium  buI- 
phate;  the  mixture  is  then  exhausted  with  benzene, 
preferably  containing  up  to  10  of  alcohol; 
strongly  basic  alkaloids,  - .  i  ■  ■  i  as  morphine,  an 

.ied.  whilst  feebly  basic  ones,  Buch  at  aarcotine, 

puss  into  the  extract.    The  alkaloid     in  the  extract 

mixed   with   more   vegetable  tissue  which   has 

1    w  ith    sulphuric    acid,    and    I 

der  is  exl  au  ited  u  ith  bi  ozi  ae  foi    i  be  remoi  al 

ol    fatty    matter.         Separation    of    the    alkaloid-    in 

each  case  from  the  powdered  vegetable  ti  sue  then 
follows  according  to  the  method  described  earlier 
(foe.  eit.).— D.  K.  T. 

Kum   and   potassium   formates:   Preparatii 

.       Elektrochem.   Werke  G.m.b.H.,  and   I). 

Sum  G  P   3  8,894,  1.10.16. 

Tin  aim  d    bj    d*  omposing    call 

formate  with  solium  or  potassium  sulphate,  and 
containing  calcium  formate  and  sulphate  and  alkali 

sulphate,    in   addition   to   alkali   formate,   h   treat  id 

with  sodium  or  potassium  oxalate  and  with  barium 

-mate.     The  precipitate  formed  consists  mainly 

of  calcium  oxalate  with  a  small  quantity  Of  barium 
sulphate,  and  may  be  used  For  the  manufacture  of 
oxalic  acid.  The  solution  containing  nearly  pure 
alkali  formate  is  evaporated,  giving  a  product  suit- 
able for  the  preparation  of  alkali  oxalate  by  the 
know  n  fusion  method. — 0.  A.  M. 

Oxalic  m  i,i ;  Process  of  preparation  of [from 

sugar],     (;.  II.  <■  intard  and  A.  Keller,  Assrs.  to 

Chemical    Foundation,    Inc.     U.S. P.    1.356.137, 

19.10.20.     Appl.,  30.12.14.     Renewed  16.3.20. 

Sucrose  (100  pts.)  is  treated  with  a  mixture  of  pure 

sulphuric  acid  (320  pts.),  pure  nitric  acid  (300  pts.), 

and  water  (380  pts.)  in  the  presence  of  a  catalyst. 

— d.  f:  t. 

Salves  and  emulsions;  Bases  for  capable  of 

holding  a  largi  proportion  of  water.    I.  Lifschiitz. 

G.P.  334,012,  17.2.17. 

Mbtacholbstbbol  (G.P.  318,900;  J.,  1920,  576a)  is 

mixe  I  or  melted  with  fats  or  oils.    Very  pale  salves 

and    emulsions    can     thus    be    produced    possessing 

great  softness  and  uniformity  and  a  high  water- 
Metacholesterol    melted    with    2%     of 
vaseline  is  capable  of  taking  up  500%  of  water. 

—J.  H.  L. 

Medicinal  preparations:  Production  of  from 

basic  organic  dyestuffs  and  yeast  protein.    A.-G. 
vorm.  Haaf  und  Co.    G.P.  324,747,  3.4.14. 

Yeast  protein  obtained  by  liquefying  yeast  with 
sodium  chloride  is  coloured  with  basic  organic  dye- 
stuffs  possessing  antiseptic  properties,  preferably 
Methyl  Violet,  Auramines  or  Safranines,  and  then 
I  to  about  125°  C.  by  means  of  superheated 
steam  to  fix  the  dyestuffs  and  render  them  insepar- 
able from  the  protein  by  washing.  The  products 
retain  the  antiseptic  properties  of  the  dyestuffs. 
and  may  be  used  as  foodstuffs,  disinfectants  or  for 
medicinal  purposes.  That  containing  Methyl 
Violet  (Pyoctanin)  serves  for  the  prevention  and 
treatment  of  foot-and-mouth  disease. — J.  H.  L. 

Benzoic  arid:  Manufacture  of .      Commercial 

!:  earch  Co..  Assees.  of  H.  W.  Walker  and  V 
C.blentz.     E.P.  111.333.  19.3.20.    Conv.,  7.4.19 

See  T.H.P.  1.332,028  of  1920;  J.,  1920,  291a. 

Mydriatic  and  process  of  ma!  e,       W.  N. 

Nagai,  Assr.  to  M    D.Bunnell.    U.8.P.  1,356,877, 
0.20.    Appl.,  1.4.16. 
See  K.P.  120,936  of  1917;  J.,  1919,  90  a. 
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Phenol  jilitkalein;     Process     for     preparing     com- 
binations of with  carbonates  of  alkali  metal. 

A.  \  on  Sztankav.  Assr.  to  The  Chemical  Founda- 
tion. Inc.  U.S.P.  1,357.482,  2.11.20.  Appl., 
19.6.14. 

See  G.P.  236,020  of  1913;  J.,  1915,  1167. 
Hydrogenation  processes.    E.P.  152,740.    Sec  XII. 


XXL— PHOTOGRAPHIC   MATEfilALS  AND 
PROCESSES. 

Panchromatic  sensitiveness  icithout  dyes;  Produc- 
tion of  .     J.  G.  Capstaff  and  E.  R.  Bullock. 

Communication  No.  92  from  Eastman  Kodak 
Research  Laboratory.  Brit.  J.  Phot.,  1920,  67, 
719—72(1. 

The  fog  obtained  on  the  development  of  some 
specially  treated  plates  was  found  to  be  due  to 
colour-sensitising  of  the  film  followed  by  fogging  by 
the  dark-room  lamp.  The  colour-sensitising  was 
produced  by  a  preliminary  bathing  in  a  solution  of 
sodium  bisulphite  and  subsequent  thorough  wash- 
ing; the  degree  of  sensitising  increases  with  the 
length  of  washing  up  to  certain  limits  dependent 
on  temperature  and  other  conditions.  Washing 
with  distilled  water  is  not  effective  nor  is  washing 
with  tap  water  without  the  preliminary  treatment. 
Addition  of  alkali  to  the  washing  water,  or  a 
separate  bath  of  alkali,  increases  the  sensitising 
effect,  and  washing  in  neutral  potassium  bi- 
carbonate solution  is  more  effective  still.  Very 
small  quantities  of  chlorides  and  bromides  in  the 
washing  water,  but  not  in  the  bisulphite  bath, 
reduce  the  effect.  Sensitising  is  also  produced  by  a 
preliminary  bath  of  sulphurous  acid,  but  not  by 
one  of  normal  sodium  sulphite.  The  sensitising 
effect  obtained  extends  to  y=800/i/j. — B.  V.  S. 

Photographic  deposits;  Measurement  of  graininess 
in  .  L.  A.  Jones  and  N.  Deisch.  Communi- 
cation from  Eastman  Kodak  Research  Labora- 
tory.   Brit,  J.  Phot.,  1920,  67,  689—693,  706—709. 

By  graininess  is  meant  a  visual  appearance  in  a 
photographic  negative  or  positive  of  a  lack  of  homo- 
geneity in  the  silver  deposit.  It  may  be  due  to  the 
size  and  distribution  of  the  individual  particles 
when  viewed  under  high  magnification,  to  the 
grouping  of  the  particles  in  clumps,  under  small 
magnification  as  in  projection  or  enlargement,  or 
to  the  further  agglomeration  of  the  clumps,  visible 
to  the  unaided  eye.  The  second  form  is  the  one 
chiefly  dealt  with.  An  apparatus  is  described  by 
means  of  which  it  is  possible  to  obtain  a  number 
to  express  graininess  which  is  reasonably  free  from 
subjective  influence.  An  image  of  the  object  under 
examination  is  projected  by  means  of  a  miscroscope. 
giving  known  and  adjustable  magnification,  on  to 
a  screen  of  magnesium  carbonate  alongside  another 
patch  of  the  screen  illuminated  by  a  light  of  con- 
trolled intensity.  The  two  patches  are  viewed 
through  a  mirror,  the  distance  of  which  can  be 
adjusted  until  the  grainy  appearance  of  the  image 
first  disappears.  The  standard  for  comparison  is 
a  cross-ruled  screen,  500  lines  to  the  inch.  If  D,. 
M,  are  the  distance  and  magnification  respectively 
of  the  cross-line  screen,  D,,  M,  those  of  the  object. 
N  the  ruling  of  the  screen,  and  E  the  ruling  equiva- 
lent to  the  object,  then  the  graininess  being  in- 
versely proportional  to  E  is  WiM1DlINJM.1'D1,  the 
constant  10s  being  arbitrarily  chosen.  Graininess 
generally  varies  with  density;  observations  are 
therefore  usually  made  on  photometric  strips  and 
'raininess  plotted  against  density.  Graininess 
also  varies  with  y,  the  degree  of  development,  but 
this  has  not  been  fully  examined.  The  shape  of  the 
graiuiness-density   curve   is    constant    for    a   given 


batch  of  emulsion  and  approximately  so  for 
different  batches  of  a  given  emulsion,  but  varies 
greatly  with  different  emulsions.  Graininess  varies 
considerably  with  different  developers,  although 
not  appreciably  with  changes  of  bromide  or  of  tem- 
perature for  the  same  developer.  Of  two  pyro 
developers  examined  the  less  alkaline  gave  the  less 
graininess,  while  of  three  quinol-carbonate  de- 
velopers the  least  alkaline  gave  the  most  graininess, 
but  a  caustic  quinol  developer  gave  still  more  graini- 
ness. As  the  size  of  the  individual  grain  is  inde- 
pendent of  the  developer  used,  graininess  cannot  be 
a  function  of  grain-size. — B.  V.  S. 

Patents. 
X-ray  plate  holders  [anil  intensifying  screens']. 
Siemens  und  Halske  A.-G.  E.P.  143,261,  3.7.17. 
Ax  enhanced  intensifying  effect,  dependent  on  the 
emission  of  secondary  radiation  by  bodies  exposed 
to  primary  X-rays,  is  obtained  by  backing  up  the 
sensitive  film  by  a  composite  screen  containing 
elements  of  varying  atomic  weights,  the  lighter 
elements  being  nearer  the  sensitive  film.  For  ex- 
ample, a  screen  may  consist  of  2  or  3  layers  of  tin 
foil,  a  layer  of  mercurous  iodide,  and  a  layer  of 
lead,  the  tin  foil  being  in  contact  with  the  sensitive 
surface  of  the  plate.  The  graininess  of  the  ordinary 
intensifying  screen  composed  of  a  mineral  salt  is 
avoided.— B.  V.  S. 

Silver  compounds  and  products;  Process  of  reducing 

the  [light-]  sensitiveness  of .     N.  Sulzberger. 

U.S.P.     1.356.236,     19.10.20.       Appl.,     26.4.15. 
Renewed  7.9.20. 
The  light-sensitiveness  of  photographic  silver  com- 
pounds is  reduced  by  treatment  with  a  solution  of  a 
soluble  ferrocyanide. — B.  V.  S. 


XXII.— EXPLOSIVES;  MATCHES. 

Trinitrotoluene;  Utilisation  of  as  a  blasting 

explosive.    C.  E.  Munroe  and  S.  P.  Howell.    U.S. 
Dept.  of  Agric,  Circular  94,  May,  1920,  24  pages. 

Tested  with  the  pendulum  friction  device  and  the 
impact  machine,  T.N.T.  showed  less  sensitiveness  to 
percussion  than  straight  or  gelatin  dynamites  or 
picric  acid,  and  it  failed  to  detonate  when  fired 
at  from  a  35-cal.  rifle.  In  the  explosion  by  influ- 
ence test,  at  20°— 23°  C,  with  a  No.  6  detonator 
negative  results  were  obtained  at  6  in.,  and  a  posi- 
tive effect  was  sometimes  obtained  at  5  in.  On  the 
other  hand,  with  a  No.  8  detonator,  explosion 
always  occurred  at  5  in.  and  sometimes  at  6  in. 
20  ammonia  dynamite  was  detonated  with  a  No.  6 
detonator  at  8 — 9  in.  The  ballistic  pendulum  unit 
deflective  charges  of  grades  I.,  II.,  and  III.  were 
201,  199,  and  209  g.,  that  of  40%  dynamite  being 
227  g.  :  and  the  propulsive  capacities  were  respec- 
tively 113.  114.  and  109 %  of  that  of  40%  dynamite. 
The  velocity  of  detonation  of  the  three  grades,  of 
which  the  apparent  specific  gravities  were  091,  0'88, 
and  0-86.  was  4747.  4S52,  and  4482  m.  per  sec, 
equivalent  to  99,  102,  and  94%  of  that  of  40%  dyna- 
mite of  apparent  sp.  gr.  124.  In  the  Trauzl  block 
test  granulated  TXT.  produced  an  expansion 
equal  to  1131  %  of  that  given  by  40%  dynamite. 
Comparative  tests  of  the  three  grades  of  T.N.T.  and 
of  40%  straight  and  ammonia  dynamites  showed 
that  T.N.T.  grade  III.  is  best  so  far  as  water- 
resisting  properties  are  concerned.  T.N.T.  was 
successfully  detonated  with  a  No.  8  detonator  after 
addition  of  10%  of  water,  and  with  a  No.  6  de- 
tonator when  mixed  with  5%  of  water.  As  desensi- 
tising agents,  to  prevent  detonation  of  T.N.T.  with 
a  No.  8  detonator.  14%  ot  water,  or  16%  of  kiesel- 
guhr,  or  96%  of  sodium  chloride  may  be  added  ;  and 
to  prevent  continuous  combustion,  2%  of  water  or 
52      of  kieselguhr  is  sufficient.     The  results  of  prac- 
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.        I  \   I .  I...  thi    i    5    Bureau  pi 
Mines  and  bj  the  Agricultural  Collegi  ol  \\  i 
(Jniversit  ■■  '"  '"'  sweW 

M-' I  for  splitting  boulders,  removing  stumps,  ana 
splitting  logs,  the  b  itained  with 

a  No    3  d<  tonator  and  jus 
as  compared  with  a  N  I    ■   amount  ol    I   N   I 

rod  is  about  75     of  the  nei  essai  j  chai «  ith 

lyiiamite;  •  i  improperlj 

cartridged  material  may  p  Moisture 

ally  affect  the  work,  and  grade  111. 

w,ll  ,|.  mpletely  even  under  water,  bo  that 

the  removal  of  stamps  may  be  carried  out   in  tli>' 

i.   when  the   Bofi   ground   fai  ilital 

boring  of  h  les  and  the  working  cost    is  therefore 

considerably  reduced.   For  most  purposes  grade  III. 

most  suitable.       The  health  of  the 

ably  affected  in  open-air  work. 

-  W.  .1    w. 

/Viriir  P  (i  of  detonation  of  . 

('.    I-:.   Mum.-         d   S     P.    Howell.        Proi  .   Amer. 
Phil.  Bo  ■•!.  194     338.    (Reprint.) 

Tiik  trinitrotoluene  used  had  Bolidif.  p.  80*2°  C, 
;iml  nitrogen  content  18*32  as  determined  by 
Dumas'  method,  or  18*14  as  found  by  a  modifica- 
tion of  the  Kjeldahl  method.  A  Bichel  pressure 
gauge  was  used,  the  charges  being  wrapped  in  tin- 
ded  with  a  No.  8  detonator,  and  the 
nation  products  were  analysed  in  Burrell's 
modification  ■  Orsal  apparatus  (J.   [nd.  Eng. 

S,  228     231).     Prom  ten  experiments 
with  trinitrotoluene  charges  of  25,  50,  75,  100.  I 

250,  300,  850,  an  I  ith  loading  densi- 

ties increasing  from  01H116  to  0*003,  tho  maximum 
ami  minimum  amounts  of  ga  e  as 

follows:     :    M        CO,  60*7    53  2     ;  H„  27*6, 

<  II,.  2*8,0*]  ;  .V.  15*6,  13*3  .  An  odour  of 
ammonia  was  detected  in  every  case;  its  estimation 
in  a  single  exj  D*0S4%.     Two  expei  i 

;  is  w  itli  t  ii  ii  1 1 1  0*86  and  1  50 

respectively    showed    that    the    density    causes    no 
alteration  in  the  <  n  products.     Solid  com- 

bustion pn  ducts  •■■  after  t  be 

experiments,  the  amounts  from  three  200  g.  charges 
bet  I  9*25'   ,  and  from  b   100  g.  charge 

it  Bolid  mat  ter  appears  to  de- 
ise  with  the  weight  of  the  chai 
with  its  density.     I  lition  after  eliminating 

taminat  ing    Bubstan  II.     r03     ;    C, 

96"i»r     :  \.  2*90  \  determination  of  the  gases 

olid  products   indicated   6'11  c.c. 
per  g. ;   the  composition  of  the  absorbed    gas  was 
CO,,   TVS     ;  0H4,   10;   X  .   27*7    .       The  amount 
I   is  too  small  to  affect  the  analysis  of  the 
Has.  .us  detonation  products. — W.  J.  \V. 

ifcfsri    ru  aside;  Preparation  and  properties  of . 

\    Btettbacber.  Z.  ges.  Sebiess-  u.  Sprengstoffw., 

I,  15,  211—212. 

Thi  extraordinary  sensitiveness  of  mercuric  azide 
prohibits  its  manufacture  and  employment  commer- 
lly.  hut  it  may  be  prepared  with  comparative 
safety  on  a  laboratory  scale  if  stringent  precautions 
are  adopted.  A  solution  of  8*6  g  of  sodium  azide 
is  i  ed   with   concentrated   sulphuric  acid, 

and   the  gaseous  hydi  ride   is   passed   into 

10  :'.  ..t  mercuric  oxide  in  200  c.c.  of  boding  water. 

Tho  hot   mercuric  azide  solution   proline,]    jg 
through  a  filter  provided   with  a  hot-water  jai 
1   the  filtrate  is   gently   stirred    with   a   woi 
splinter  daring  cooling  to  prevent  formation  of  crys- 
■   taK  longer  than  1  mm.,  which  are  extremely  -■ 

tive  even   under  water,   an  1   to  a/.ide  as 

a  crystalline  mass  in  which  state  it  is  not  appreci- 
ttblj  nsitive  than   silver   fnlitiin.it .         ' 

tar  nded  in  the  handling  of  the  filter  and 

funnel    after    filtration    on    account    of    possible   de- 
ition    of    needle   crystals.      Mercuric    azide    may 


also  be  pro  lined  as  a  powder?  mass  ol  less  Bensit  l- 
than  lead  azide  bj  mixing  solutioi  am 

|  ■  Bnd  mercuric  nitrate      ["he   en  itive  form  > 

hoed   From   this  variety  by  solution  and  01  | 

ation.     Although  mercuric  aside  has  the  same 
i  rcuric   fulminate,   and  d 
v,  lops  an  i  qual   volume  of  gas  on  detonation,   it 
brisance  is  about  20  -real.     W.  J.  W. 

Smol  xoders;     Determination     of     mineral 

residue   in  .    C.  Lutri.     Giorn.  Chim,    [nd. 

A  [.j.! . .  1920,  -'.  24  I  246. 
Ki\i  g.  of  the  finely  divided  powder  is  treated  with 
about  8  g.  of  pyridine  in  a  beaker  » Inch  is  immersed 
intervals  iii  a  water  hath.  After  18  his.  the 
erial  will  have  been  converted  into  a  mobile 
liquid;  the  contents  of  the  beaker  are  treated  with 
20    i\r.    of    alcohol    and    filtered    through    a    Qoocfa 

Bi  ii  ible,  and  the  residue  washed  with  alcohol,  ether, 
not  benzene,  dilute  hydrochloric  acid,  and  water, 
and  then  ignited  to  incipient  incandescence  and 
rhed.  The  method  is  also  suitahle  for  the  deter- 
mination  of  graphite  in  smokeless  powders. 

— C.  A.  M. 

Hexanitrodiphenyl;     Sensitiveness     of     ■     to 

ock  as  compared  with  thai  <if  hexa- 
eompovnds  of  similar  constitution.     C.  F. 
van  Dnin.    Bee.  Trav.  Chim.,  1920,  39,  6S5— 688. 
k  f.  J.,  1919,  887a;  1920,  676  a.) 

1 1  ix  wiTitcmiPHKXYl.  is  more  sensitive  to  mechanical 

shock  than  trinitrobenzene,  but  is  much  less  sensi- 
tn,.  than  trinitnjphenylmethylnitramine  and 
hexanitrodiphenyl  oxide  and  sulphide. — W.  G. 

Patents. 

Profile nt  ponder,  mill  process  of  making  same. 
C.  I.  B.  Henning,  Assr.  to  E.  I.  du  Pont  de 
Nemours  and  Co.  U.S.P.  1,357,865,  2.11.20. 
Appl.,  3.3.20. 

An  oxygen  derivative  of  a  metal  capable  of  re  lucing 

fouling  is  added   in  a  finely-divided  condition  to  a 

propellent  powder. — W.  J.  W. 

/'  donating  agent  for  shells   mines,  and  detonators. 

Westfiilisch-Anhaltisclie   Nprcugstolf  A.-G.      G.P. 

291,830,  20.4.15. 
Dinithoalkylox  amides,  especially  din i trod i met hyl- 
oxamide.  may  be  used  as  detonating  agents.  Di- 
nitrodimethyloxamide  is  a  white  substance,  which 
does  not  attack  the  skin,  and  is  not  toxic.  It  cues 
a  lead  block  expansion  equal  to  that  of  picric  acid, 
hut  is  less  sensitive  to  shock  than  the  latter,  and 
also  than  aliphatic  nitric  esters    such  as  guncotton. 

—W.J.  YV. 

Smokeless  powder;  Manufacture  of  .       Chem. 

I'ahr.    vorm.    Weiler-ter    Meer.        G.P.   300,635, 

14.9.16. 
To  increase  the  stability,  and  reduce  the  ignition 
temperature  of  nitrocellulose,  or  nitrocellulose  and 
nitroglycerin  powders,  alkylarylcyanamides  or  di- 
aryh  vanamides,  such  as  methylphenylcyanamide 
or  diphcnylcyanainide,  are  added.      W.  J.  W 

Smokeless  powders;  Treatment  of .    Claessen. 

G.P.  300,726,  25.4.17. 
Smokeless   powder  is  treated  superficially   with  a 
fusible,    aromatic  nitrocompound    in   order   to  pro- 
mote progressive  combustion  and  to  control  fch 
pressure. — \V.  J.  YV. 

Sit  ration  of  webs  of  cellulose;  Process  for  the . 

T.  Niederlander.    G.  P.  300,749,  I  1.5.16. 

THE    cellulose    (c.;/.,    paper)    is   passed    through    the 

nitration  bath  bj   means  of  mechanically  operated 

suction  rollers,  whereby  the  nitration  acid  is  drawn 
through  the  cellulose.  To  avoid  decomposition  of 
the  nitrocellulose  alter  nitration    a   water  spray  is 
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employed  during  the  subsequent  operations  (press- 
ing etc.)  preceding  pulping. — W.  J.  W. 

Compressed  explosive  charges;  Production  of . 

von  Schrbtter.     G.P.  304.299,  9.11.17. 

The  sensitiveness  of  explosive  charges  may  be  re- 
duced by  melting  the  explosive,  and  then  breaking 
it  up  into  large  fragments  before  pressing. 

— W.  J.  w. 

E.cplosive  for  militant  purposes;  Manufacture  of  an 
— .  Deutsche  Sprengstoff  A.-G.  G.P.  325,612, 
23.4.18. 
Nitrocellulose  is  mixed  under  water  with  insoluble 
nitrohydrocarbons,  such  as  trinitrotoluene  or  trini- 
tronaphthalene,  and  the  wet  mixture  is  then  com- 
pressed. The  finished  charges  can  be  detonated 
either  in  a  wet  or  dry  state. — W.  J.  W. 

Incendiary    compositions;    Manufacture    of . 

Oberschlesische     Sprengstoff     A.-G.       G.P.      (a) 
302,420,  10.8.16,  and  (b)  302,600,  12.9.16. 

(a)  An  incendiary  composition  consists  of  nitro- 
cellulose dissolved  in  a  combustible  solvent  which 
may  have  an  oxygen-carrier  in  suspension,  (b)  To 
ensure  rapid  and  safe  ignition  w7ith  an  enhanced 
effect,  a  mixture  of  perchlorate,  nitrohydrocarbon, 
and  wood  meal  may  be  incorporated  with  the 
material. — W.  J.  W. 

Fireworks  composition;  Manufacture  of  .     E. 

Bock.    G.P.  304,356,  29.10.16. 
In   fireworks   composition,   such   as  Bengal   lights. 
charred  woodmeal  or  sawdust  may  be  substituted 
for  sulphur,  resin,  shellac,  etc. — W.  J.  W. 


XXIII.- ANALYSIS. 


T.  J.  Ward. 


Litmus  paper;  Treatment  of  red  — 
Analyst,  1920,  45,  412—413. 

Red  litmus  paper,  as  bought,  is  not  readily  wetted 
by  aqueous  solutions  owing  to  the  sizing  of  the 
original  paper  with  rosin.  The  latter  may  be  re- 
moved by  immersing  the  books  of  papers  for  some 
hours  in  alcohol  containing  1%  of  concentrated 
hydrochloric  acid  and  then  extracting  them  with 
alcohol  in  a  Soxhlet  apparatus  until  no  more  red 
colouring  matter  is  removed.  The  books  are  then 
dried  at  100°  C.  Some  of  the  red  colouring  matter 
of  the  litmus  is  extracted  in  addition  to  the  rosin. 

— W.  P.  S. 

Air     analysis     apparatus;     Improvement     in     the 

Haldane  general .   R.  C.  Frederick.  Analyst, 

1920,  45,  409—410. 
TriE  combustion  chamber  of  the  apparatus  is  made 
J  in.  shorter  than  usual,  the  stem  1J  in.  longer, 
and  the  mark  on  the  stem  is  placed  J  in.  above  the 
shoulder.  These  modifications  prevent,  to  some 
extent,  the  obscuration  of  the  graduation  by  the 
products  of  combustion,  and  frequent  cleaning  is 
not  required.  Further,  the  removal  of  drops  of 
mercury  collecting  in  the  bore  of  the  inlet  tap  is 
rendered  easier. — W.  P.  S. 

Prism-hardness  [of  metals  etc.'].     B.  P.  Haigh.     J. 
List.  Mech.  Eng.,  1920,  891—913. 

Test  pieces,  preferably  square  prisms,  of  the  same 
materials  are  used  to  indent  one  another,  when 
placed  cross-wise,  and  consistent  hardness  values 
are  obtained  by  dividing  the  applied  loads  by  the 
square  of  any  characteristic  linear  dimension  of 
the  depression  produced  ;  measurement  of  the  width 
gives  the  greater  accuracy,  but  the  depth  is  more 
easily  measured.    In  the  tests  carried  out  the  prism 


hardness,  P.H.,  was  calculated  from  the  formula 
P.H.=P/x%  where  P  is  the  load  and  x  the  width  of 
the  indentation  from  corner  to  corner  along  the 
cutting  edge.  Among  the  metals  and  alloys  tested 
were  copper,  annealed  and  hard  drawn  ;  naval  brass; 
delta  metals;  pearlitic  steels  with  0-18  and  0'43%  C, 
forged,  water  quenched,  water  quenched  and 
tempered,  and  oil  quenched  ;  spring  steel;  austenitic 
manganese  steel ;  and  martensitie  steel.  Consistent 
results  were  obtained,  the  test  being  sensitive  to 
slight  differences  of  hardness  even  in  the  hardest 
metals.  The  scale  of  hardness  given  by  this  test 
is  equally  applicable  to  the  hardest  and  softest 
metals.— J.  W.  D. 

Hardness;  Measurement  of  high  degrees  of  . 

J.  Lines.    J.  Inst.  Mech.  Eng.,  1920,  915—932. 
The   hardness   (H)   of   a   material  depends  on   the 
clastic    properties,    and    the    following    formula   is 
given  as  a   means  of  determining   and   measuring 


H  = 


jr-1      (3  +  4N)2(3+N)      Q» 


,96 


N3 


C3 


where  N  is  the  ratio  of  modulus  of  change  of  size 
to  modulus  of  change  of  shape,  C  the  modulus  of 
change  of  shape,  and  Q  the  limiting  shear  stress. 
Those  three  factors  can  readily  be  determined 
separately,  and  if  test  pieces  of  moderate  size  (rods 
of  01  in.  diani.  and  3  in.  long)  are  available,  two 
of  those  constants,  C  and  N,  may  be  measured  with 
almost  any  desired  degree  of  accuracy.  Q  is  more 
difficult  to  measure,  especially  with  brittle 
materials. — J.  W.  D. 

Ha7-dness  testing.  H.  S.  and  J.  S.  G.  Primrose. 
J.  Inst.  Mech.  Eng.,  1920,  933—954. 

Two  new  types  of  testing  machines  are  described, 
the  elastic  column  dynamometer  and  a  hardness 
machine  with  a  pendulum  dynamometer.  In  the 
first  type  use  is  made  of  the  principle  of  the  elastic 
deformation  of  three  sufficiently  strong  steel 
columns  to  measure  the  load  applied  to  the  test 
piece.  This  deformation  is  magnified  and  measured 
by  means  of  a  mercury  calibrating  box.  The  load 
is  applied  by  a  5-ton  screw  press.  The  general 
arrangement  of  the  method  is  described,  and  also 
a  simple  form  of  depth  indicator,  by  means  of  which 
the  depth  of  the  ball  or  cone  imprint  made  in  the 
test  piece  while  still  in  the  machine  can  be 
measured  accurately  to  001  mm.  In  the  second 
type  of  testing  machine  a  depth  indicator  is  used 
for  accurately  reading  the  depth  of  the  imprint : 
the  load  is  applied  by  means  of  an  oil-operated 
hydraulic  press,  the  load  indications  of  which  can 
be  varied  in  four  degrees  of  sensitiveness  up  to 
5  tons,  and  the  load  applied  is  measured  by  means 
of  a  pendulum  dynamometer.  Tables  are  given 
showing  comparisons  between  hardness  values  ob- 
tained with  different  steels  tested  by  the  different 
methods.— J.  W.  D. 

Immersion  rcfractometer;  Use  of  the for  deter- 
mining the  concentration  of  aqueous  and  alcoholic 
solutions.  B.  Wagner.  Z.  angew.  Chem.,  1920, 
33,  262—264. 

The  immersion  refractometer  is  recommended  as  a 
means  for  the  simple  and  accurate  estimation  of 
the  concentrations  of  solutions,  for  the  preparation 
and  checking  of  standard  solutions,  and  for  the 
estimation  of  purity  of  reagents.  Readings  of  0"1, 
or  even  005,  of  a  scale  division  can  be  made  with 
accuracy.  Before  use  the  instrument  should  bo 
checked  with  distilled  water  at  17'5°  C,  the  beakers 
containing  the  solutions  under  examination  being 
placed  simultaneously  in  the  bath.  If  the  scale 
reads  15  after  an  interval  of  2  to  3  mins.,  it  may  be 
assumed  that  the  solutions  have  attained  the  cor- 
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mperature,  but  tins  is  preferably  checked  bj 
a  tin  in  "i  I '  I  temperature  <>t  the 
prism  and  <>i  the  solutions  will  be  indicated  bj  ;i 
blurred  or  double  line.  In  practice,  tidings 
.if  the  instrument  are  insufficient  ,  aid  be 
supplemented  bj   readings  pi   16  !<•  2"  dilu i-  of 

lution.     In  the  compilation  of  refractometer 

.  .  t  *  11.  8    II:': 

.  ntration  i  i  espond  t  o 

equal    ini  i  tie,       Thus    sodium 

chlorid  I  5,  10    16    and  20      give 

-    792  .m. I  M-5,  which,  taking 

respond  to  22-2,  21-3,  20  7.  and  20-3 

scale  divisions.   When  results  of  an   I  .inputs 

are  quote  I.  it  is  desirable  to  quote  the  rel 

value  and  the  -  avity,  in  addition  to  the 

purity.— W.  .1    W. 

Indication  of  the  I 

otnd  their  estimation.   I    M    Kolthoff.   Etee.  Trav. 

C'liiin..   I  -J    676. 

1  mi:  acidic  or  basic  nature  of  a  be 

determining  the  H-ion  or  oil-ion 

1 1. hi    i  olorimeti  H  ally    by    £he    method   of 
indii  ••  r  the  addition  of  a  known  amount 

(insufficient    for  neutralisation)  ol    strong  acid  or 

the  case  may  be.       For  determining  the 
quantity  of  acidic  m  basic  group  present,  the  con-   i 
ductivity  titration  method  (.T..  1920,  529a,  668a, 

recommended. — W.  G. 

phverie  acid;  Gravimetric  determination  of 

in    presence    of   calcium,    phosphoric    acid,    •/»•/ 
I     \V.  Winkler.     Z.  angew.  Chem., 
S3,  287    288 

To  prevent  precipitation  of  a  small  amount  of  cal- 
i  nun  as  sulphate  the  substance  is  dissolved  in  26  c.c. 
of  In  hydroi  hloric  acid  containing  0'5  g.  of 
ammonium  chloride,  and  5  c.c.  of  10  barium 
chloride  added,  drop  by  drop,  to  the  boiling  solu- 
tion. The  liquid  is  tb  I  with  100  c.c.  of 
•rater,  again  boiled,  and  filtered  next  day.  The 
error  dm-  to  precipitation  of  phosphoric  acid  as 
barium  phosphate  is  also  largely  eliminated  by  the 
■  I.  In  the  presence  of  0'05 — 0'5  g.  of 
phosphoric  acid  the  weight  of  the  dried  precipitate 
old  be  reduced  by  11  nig.,  or  that 
of  the  ignited  precipil  eased  by 
amount.  Sulphuric  acid  is  only  incompletely  pre- 
cipitated from  a  solution  of  chromium  sulphate. 
but  the  remainder  may  he  separated  by  evaporating 
tin-  filtrate  and  washings  to  dryness,  treating  the 
residue  with  hot  water  and  a  few  drops  of  hydro- 
chloric  acid,  and  adding  the  amount  of  the  precipi- 
to  that  of  the  fust  precipitate. — C.  A.  M. 

Til. i  !>■  termination  of in  rocks, 

K.  Ferrari.     Qiorn.  (.'him.  Tnd.    Appl.,   1920    '-'. 

Fob   the  simultaneous  determination   of  titanium 

I    iron  in   rocks,   an   aliquot   part   of  the  filtrate 

from   the  silica,   containing  the  iron   in   the  ferric 

lition,  i-  reduced  by  means  of  sini  .  while  a  cur- 

■i  dioxide  i-  passed  through  the  Mask, 

and  the  titanium  d  with  Methylene  Blue. 

Lnotl    r  portion  of  the  GlCrate  is  then  titrated  with 

titanoua  chloride,   using  potassium   thiocyanati 

indicator,  to  obtain  the  amount  of  ferric  iron. 

C    \    M. 

/  ■  i  ■   i,f  

re*  ete.].     J.   II.    II  Eng.   and    Mill. 

•F      102H.   110,  867— S<5S. 
In  the  titration  of  small  quantities  of  lead  sulphate 
in    ammonium    acetate    solution      with    ammonium 
molybdate  solution,    n  lin   solution   as   in- 

dicator  .Alexander:   J.,    1893,   376),   the  end-point 
is  indefinite  owing  the  the  of  the  reaction 

tween  the  molybdate  and  the  lead.     This  may  lie 


overcome  by  adding  a  definite  amount   of  standard 

lead  solution  to  the  test  solution  before  the  I 
titrated,  allowance  being  made  subsequently  For  the 
amount  of  the  add.  .1  lea  I.     \\  .  P.  B. 


I'm  i  NT. 
Vat  in  cream.     U.8.P.  1,8 


XKa. 


312,  Hydrocarbon*  (Darmois): 
Fluidity   of    oils.     si:(,    Lubricant)    (Abrams    and 
815     Vaphthalenesulphonic  acidt  (Amhler 
and  Wherry).     sl<>.  (Hit  fustic  and  guercitrc 

(Justin-Mueller);  II'  '  and  cotton  fabrics 
(Duyk);  Permeability  and  heat-conductivity  of 
;  olombo).  818,  Sodium  hypobromite 
(Fleury);  Sodium  hydrorulphite  (Crawther  and 
Heywood);  Hydrosulphite  (Formhals).  819,  Iodic 
acid  (Holland):  Titanic,  niobic,  and  tantalic  acidt 
illahn  and  Gille) ;  Sulphur  monoehloride  in  mns- 
jas  (Felsing  and  others).  822,  Vanadium  in 
steel    (Jaboulay);    Arsenic    and   phosphorus   (Com- 

pagno).     824,   Water  in  fats  ami  oils  (Ocrtcl).     82o. 

irated  fatty  acids  (Tsujimoto).    82".  Hut, in  , 
lit  (Pearson);  Nitrogen  in  fertilisers  (Baldi). 
828.  A  of  raw  sugar  (Bruhns);  Sugars  (Von 

Fellenberg).  829,  Reducing  sugars  (Ionescu  and 
Vargolici,  also  Browne):  lh.it  rose  (Perrier);  Deter- 
mination of  copper  (Brulms):  I'm  nometer  (New- 
kirk).     830,   Fat   in   SOUr  mill;   (Day).      831,   Nitrites 

(TheVenon).      832,    Organic    acids    (Cox);    Cineol 

(Coi  king).      S.'ll,  Smokeless  pointers  (Lutri). 


Patent  List. 

The  d.ttes  tfiven  in  this  Hat  are,  in  the  ca6e  of  Applica- 
tions for  Patents,  those  of  application,  and  in  the  case  of 
Complete.  Specifications  accepted,  those  of  the  Official 
Journals  in  which  the  acceptance  is  announced.  Complete 
Specifications  thus  advertised  as  accepted  are  open  to  in- 
spection at  the  Patent  Office  immediately,  and  to  opposi- 
tion within  two  months  of  the  date  riven. 


I.— GENERAL;    PLANT;    MACHINERY. 
Applications. 

Aylen  and  Parsons.     Filtering  and  drying  appa- 
ratus.    34,997.     Dee.  11.  }     s^" 
Bayley.  Centrifugal  separating-machines.  35,001. 

Dec.    1  1  . 

Bohrmann.       Process    for    evaporating    liquids 
34,919.     Dec.  10. 

Bottomley,  Weeks,  and  Merz  and  McLellan. 
Large-scale   power  production.     34,260.     Dec.   3. 

Bottomley  and  others.     34,261.    See  II. 

Brown.     Mixing-machines.     33,810.     Nov.   10. 

Edser,  Reynard,  and  Siilman.  Processes  involving 
reactions  between  gases  and  liquids.  33,850. 
Nov.  30. 

Fox.  Means  for  concentrating  liquids.  34,273. 
Dec.   I. 

Gill  (Sharpies  Specialty  Co.).  Centrifugal  sepa- 
ration of  substances.    33,638.     Nov.  29. 

Grimsley.     Mixing-machines.     33,928.     Dec.   1. 

Hall  and  Mills.  Grinding  and  crushing  mills. 
31.77  1.     Di 

llenning.     34,81  I.      Se<    XX. 

Hudson.  I, vies,  and  Hudson.  I, vies  and  Co.  Dry- 
ing.    34,61  I.     I)...  8. 

.lung.      Filter-presses.      34,517.      Die.    7. 

Morgan,   and   Thermal    Industrial   and  Chemical 
I.    Co.      Producing   chemical    reactions    by 
action  of  heat.    31.7:11.     Dec.  B. 

Ohno.    Centrifugal  separators.    33,755.    Nov.  30. 

Ha  per  and  Suteliffe.  Recovery  of  gases  or 
vapours.    34,835.     Dec.  9. 

Tlmmas  and  Williams.     33,904.    See  II. 
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I  'OlIFLETE  SPECIFICATIONS  ACCEPTED. 

10,101  (1918).  Surface  Combustion  Co.  Appara- 
tus for  mixing  gases.     (117,612.)     Dec.  8. 

11,183  (1919).  Du  Pont  de  Nemours  and  Co. 
Recovery  of  solvents.     (130,962.)     Dec.  15. 

13,706  (1919).  Mclntyre.  Centrifugal  machines 
for  separating  liquids,  semi-liquids,  etc.  (154.041.) 
Dec.  1"). 

17,221(1919).  Barbet  et  Fils  et  Cie.  Regulat- 
ing operations  in  rectifiers  for  rectifying  mixtures 
of  liquified  gases.     (129,648.)     Dec.  15. 

21,674  (1919).  Marks  (Akt.  Industare).  Concen- 
tration, evaporation,  etc.     (154,355.)    Dec.  8. 

25,169  (1919).  Stead.  Evaporating  processes. 
(104.762.)     Dec.  15. 

28,209  (1919).  Broadley.  Grinding-machines. 
(154,434.)     Dec.  8. 

1678  (1920).  Bosch.  Filtering  or  dewatering 
presses.     (154,817.)     Die.  15. 

1975  (1920).  Frey.  Heat-interchange  devices 
such  as  evaporators  etc.     (142,077.)     Dec.  8. 

2827  (1920).  Ellis  (Foundation  Oven  Corp.). 
Distillation  ovens.     (154,819.)     Dec.  15. 

10,227  (1920).  Mclntyre,  and  Miln  and  Son. 
Drying-cylinders.     (154,508.)     Dec.  8. 

10,582   (1920).       Schmidt.     Recovery   of   volatile 
solvents.     (141,739.)     Dec.  15. 
•12,827  (1920).    Bakema.    See  IX. 


II.— FUEL;      GAS;      MINERAL      OILS      AND 

WAXES;  DESTRUCTIVE  DISTILLATION; 

HEATING;  LIGHTING. 

Applications. 

Armstrong.  Process  of  making  liquid  fuel. 
34,843.     Dec.  10.     (Austria,  16.2.14.) 

Bates.  Production  of  fuel.  34,824.  Dec.  9. 
(U.S.,  10.12.19.) 

Boberg,  and  Technc-Chemical  Laboratories,  Ltd. 
Preparation  of  lignite.     34,207.     Dec.  3. 

Bottomley,  Weeks,  and  Merz  and  McLellan.  Pro- 
duction of  steam  for  carbonising  plant  for  large- 
scale  power  production.     34,261.     Dec.  3. 

Bottomley,  Weeks,  and  Merz  and  McLellan. 
Low-temperature  distillation  of  fuel.  34,262. 
Dec.  3. 

British  Thomson-Houston  Co.  (General  Electric 
Co.).     Manufacture  of  carbon.     34,126.     Dec.  2. 

Broadbridge,  Jones,  and  Stenuing.  Production 
of  coal  briquettes.     34,339.     Dec.  4. 

Clearv.  Manufacture  of  combustible  gas  from 
liquid  fuel.     33,645.     Nov.  29. 

Duckham,  Morgan,  and  Thermal  Industrial  and 
Chemical  Research  Co.  Heating  liquids  by  intro- 
duction into  molten  metal.     34,732.     Dec.  8. 

Edser  and  Vautin.  Drying  coal  etc.  concen- 
trates.    34,002.     Dec.  1. 

Fleischer.  Manufacture  of  coal  distillation  pro- 
ducts.    34,590.     Dec.   7.     (Ger.,  8.12.16.) 

Fonblanque  and  Moellar.  Manufacture  of  gas 
from  carbonaceous  materials.     33,708.     Nov.  30. 

Fonblanque  and  Moellar.  Retorts  for  low- 
temperature  carbonisation.     33,709.     Nov.  30. 

Foster.     34,545.     See  VII. 

Fyleman.  Separating  asphaltum,  bitumen,  tar, 
etc.,  from  mineral  matter.     33.983.     Dec.  1. 

Helps.     Gas  manufacture.     34.874-5.     Dec.  10. 

Hughes.  Gas-generators  or  producers.  35,012. 
Dec.  11. 

Knibbs.  Distillation  of  solid  hydrocarbon-con- 
taining materials.    34,555.    Dec.  7. 

Koppers.     Gas  producers.    33,674.     Nov.  29. 

Koppers.  Regenerative  retort  settings.  33,675. 
Nov."  29. 

Koppers.  Coke  manufacture.     34,346.     Dec.  4. 

Koppers.  Ovens  for  producing  gas  and  coke. 
34.429.     Dec.  6. 


Lamplough,  and  Townsmead  Construction  Co. 
.Manufacture  of  coal  etc.  briquettes.  34,396. 
Dec.  6. 

McTier  and  Meddleycutt.  Neutralising  coal  dust 
in  mines.     34,235.     Dec.  3. 

Persch.    Treating  petroleum  etc.    34,419.  Dec.  6. 

Rigby.  Treatment  of  peat.  33,864  and  34  147 
Dec.  1  and  3. 

Rigby.  Manufacture  of  briquettes.  33,865. 
Dec.  1. 

Rigby.     Drying  peat  etc.     34.473.     Dec.  7. 
imbe.     Artificial  fuel.     34,151.     Dec.  3. 

Thomas  and  Williams.  Appliance  for  converting 
pressure  produced  by  reaction  of  water  and  calcium 
carbide  into  work  etc.     33,904.     Dec.  1. 

Complete  Specifications  Accepted. 

15,324  (1919).  Underfeed  Stoker  Co.,  and  Mc- 
■Ewen.  Carbonisation  or  destructive  distillation. 
(154,25_3.)    Dec.  8. 

17,777  (1919).  Rvan.  Recoverv  of  bitumens  from 
shale  etc.     (129,992.)     Dec.  15. 

18,837  (1919).  Bussey.  Apparatus  for  treating 
carbonaceous  materials.     (154. 60S.)     Dec.  15. 

20,277  (19191.  Macdonald,  and  Densified  Peat 
Fuel  and  Products,  Ltd.  Composition  fuel. 
(154,289.)    Dec.  8. 

2D. 735  (1919).  Leadbetter.  Manufacture  of 
artificial  fuel.     (154.319.)    Dec.  8. 

21,573  (1919).  Jackson  (Metals  Recovery  Co.). 
Concentration  of  bituminous  coal  bv  flotation. 
(154.702.)    Dec.  15. 

23,167  (1919).  Holt  and  Burgoyne.  Purification 
of  gas.     (154,742.)    Dec.  15. 

28,294  (1919).  Bloomfield  and  Morgan.  Suction 
Has  producer.     (154,436.)    Dec.  8. 

31,073  (1919).  Underfeed  Stoker  Co..  and  Mc- 
Ewen.  Carbonising        finely-subdivided        fuel. 

(154,458.)    Dec.  8. 

32,019  (1919).  Knibbs.  Treatment  of  livdrocar- 
bon  oil.     (154,464.)    Dec.  8. 

2827  (1920).    Ellis.    See  I. 

8796  (1920).  U.S.  Didustrial  Alcohol  Co.  Liquid 
fuels.     (140.796.)     Dec.  15. 

28,995  (1920).  Marks  (U.S.  Industrial  Alcohol 
Co.).     Non-freezing  fuel.     (154,867.)     Dec.  15. 

Ill— TAR  AND  TAR  PRODUCTS. 

Applications. 

Aiack.  Oxidation  of  hydrocarbons.  34,274. 
Dec.  4. 

Fyleman.     33.9S3.     See  II. 

Kagan.  Separating  and  purifying  anthracene 
ami  carbazole.    34,733.    Dec.  8. 

Scheibler.  Manufacture  of  sulphur  preparations 
of  the  thiophene  series.  35,014.  Dec.  11.  (Ger., 
28.4.14.) 

IV.— COLOURING  MATTERS  AND  DYES. 

Applications. 

British  Dyestuffs  Corp.,  Clemo,  and  Perkin. 
Manufacture  of  basic  blue  colouring  matters. 
33  837.     Nov.  30. 

British  Dyestuffs  Corp.,  Clemo,  and  Perkin. 
Manufacture  of  colouring  matters.    33,970.  Dec.  1. 

V.— FIBRES:  TEXTILES;  CELLULOSE; 
PAPER. 

Applications. 

Bostock.  Rendering  paper  translucent  and  dur- 
able.   34,845.    Dec.  10. 

Dreyfus.  Manufacture  of  solutions,  composi- 
tions, etc.,  having  a  basis  of  cellulose  acetate  etc. 
33.948.     Dec.  1. 

Gassmann.  Manufacture  of  durable  masses  from 
viscose.     34,840.     Dec.  9.     (Ger..  12.12.19.) 
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I    .nn  n. 

5(1919).     Burby.    I  >l  re-working  old 

papi  r.  D        L6. 

Dreyfus.      Mans 
positions  etc.    I  cetate. 

^154,334.)     D. 

-7  1 1919).     Drews  nnd  x  ment 

of    manufactured    fabrics    to    reclaim    the    fibres, 
345.)     !>■■ 

i  I   Chanas.      Paper 
manufacture. 

\  I      BLEA(  UING:    l>v.  EING      PRIN  I  I 
FINISHING. 

All  I   II    \1  loN>. 

Hi  Ison.     Proi  ess  of  bleacbin 
materials.    :>i  D        11. 

and    Leek   and  Sons.     Dyeing,   bleaching, 
tin-weighting,    scouring,    etc.    machines       34,612. 

- 

VII      ACIDS;  ALKALIS:  SALTS    NON- 
METALLIC  ELEMEN  rs 

Applications. 
I. ilil.       Production    of    ammonia.      34.715. 

■        la  and   Leprestre,     Apparatu  ■    talytic 

Byn thesis  of  ammonia.    34,124.    D 

i  le  and  Leprestre.  Production  of  nitrogen  oi 
mixtures  of  nitrogen  and  hydrogen.  34,582.    I' 

Dunningham  and   II. u: 
sodium  thiosul]  18.     Dec.  1. 

Fabr.  de  Prod.  Chim.  de  Thann  et  de  Mul 
Manufacture  of  anhydrous  sine  Bulphide.     35,008. 
II.    (Kr..  16.12.19.) 

Preparing  lime  from  limestone,  and 
manufacture  of  power  gas  and  ammonia,  34,545. 
Dec.  7. 

II  ixding  and  Jones.  Production  of  6odium 
pentaborate,  boras  or  boric  acid  from  boron  ores. 
34,183.    Deo.  3. 

I    ITIONS      \l  I    I  1'  II   I. 

.  (1919).     Cataldi.     Electrolytic  decomposi- 
tion of  chlorides.  I  127.255.  i      |). ,.    I  ,. 

British    Cellulose    and   (  hemical 
Mannj     I  S  iller,    and    Hots.      Manufacture   of 

I.)     Dec.  8. 
131(1919).    \\ilt<m.    Manufacture  of  sulphate 

of  ammonia,     i  154,328.)      Dec.  B. 

21,140(1919).     Dreyfus.     M  niulacture  of  acetic 

D        15. 
81,61  I  land.     Fixation  of  atmospheric 

nitrogi  a.     (154,356.)     Dec.  8. 

22.  166  (1919).  Matheson.  Apparatus  for  nianu- 
fai  tu  re  ol  id.    (154,368  I     Dec.  8. 

Eeberlein.     Electrolysis  of  nickel 
154,471.)     Dei     - 
309  (192ml    Datta.    Production  of  potassiu 
sodium     bichromates     ami     Bulphates.        (154,810.) 
15. 
4:t3   (192  N    op   (Tschudi).      Manufacture  of 

hydrobromic  acid.    (154,472.)    Dec.  3. 
Diehl.     Sei    8 
6366  (1920).    Lamm.     Manufacture  of  potassium 
and  sodium  carbonates.    (154,498.)    Dec.  8. 


IX      BUILDING  M  LTERIALS 

A  rei  Ii   \TION9. 

Alletson.  Kilns  for  burning  blue  bricks.  :i  I  376 
D       10. 

I  Hydraulic  cement.    84,077.     Dec.  2. 

Hensman.  Treatment  of  timber  with  fluid. 
33,704      Nov.  29. 


Winkler.     Making  mortar,  cement,  etc.    38,633. 
Nov. 

COKPl  I  1 1.  Sri  I  ii  i,  m  mss  AcCKPTI  D. 

■  1 1*>1  —  *.     Friedrich.     Producing  a  cold  glaze 
on      building      materials,      particularly      cement. 
D  ■ 

a.     ftcdui   n 

I.)     Dec. 
27  1 1920)       I  Shaft 

atlj  for  making  cement.     (154,510.)     Dec.  8. 

V     METALS:      METALLURGY,      INCLUDING 
ELECT  RO-ME'J  Ai.l.l  RGY. 

APPLII  mi 

An.!:  I'    icess      for      rust-proolinj.',      metal. 

34J02.     Dei  .  2. 

Ballantine,  Sti  -  Refining  ferro-alloys. 

Dec.  1. 
Ballantini  nd  Stig.    Production  of  f errc 

Dec.  1. 

ind    ( '"»  in  ;.      Ma  nufacl  ure   of   nickel 
34,1  10      Dec.  -'.     (U.S.,  Hi.G.20.) 
Costar,  and  Enamelled  Wires,  Ltd,     Enamelling 
i  in^  wire.    34,162.     Dec.  3. 

I  Hamilton.     Manufacture  of  steel  and 
.!  2  ,!      Dec.   I. 
i         i.  Wolfram-Industrie.    Alloy  for  wire-draw- 
ing dies  iii'.     31.575.     !).■(•.  7.     (Ger.,  23.1.18.) 

Groff.  Electroplating  metallic  bodies.  33,966. 
D.v.  I. 

Miller.  Method  of  enamelling  metals.  33,748. 
Nov.  30. 

Minerals  Separation,  Ltd.,  and  Sniiii-.Mii.     Con- 
centration   of    ons    containing    sulphur.     34,141. 
Dec.  2. 
Mi.     Iron  ami  Development  Corp.    Treating 

i  -.     Nov.  30.    (U.S.,  B.12.19.) 
Raffo.     Manufacture  of  iron  and  steel,     34,125. 
Dec.  2. 

Wickett.  Electrical  treatment  of  ferrous  metals 
during  casting.    34,265.    De< 

Wood.     Flux  a. i.l  solder.     34,668.     Dec.  8. 

Complete  Specifications  Accepted. 

[2  969  (1918).  Caned.  Combustion  processes  and 
apparatus  for  smelting  ores  melting  metals,  etc. 
(154,240.)     Dec.  8. 

4838  (1919).  Adam,  Stevenson,  and  Mabbitt. 
Detining  of  tinned  iron  snap.    (154,242.)    Dec.  8. 

18,337  (1919).  Wiberg.  Reduction  of  ores  etc. 
(130,334.)    Dec.  8.    - 

18,868  (1919).  McConnell.  Manufacture  of  elec- 
tric steels.     (154,659.)    Dec.  15. 

21,691  (1919).      "Wickett.      Electrical  treatment    ol 

ferrous  metals  during  casting.    (151.711.1    Dec.  15. 

21,819  (1919).  Mackay.  Treatment  of  sulphide 
ores  containing  lead  and  zinc.     (151.718.)    Dec.  15. 

22,376  and  29,847  (1919).  Coles.  Production  of 
Bpring  or  tempered  copper.     (151. .'17:1.")     Dec.  8. 

32,831  (1919).  "British  Thomson-Houston  Co. 
(General  Electric  Co.).  Method  of  coating  metals. 
(154,808.)    Dec.  15.  . 

ICo.-,  ( l ; i-Ji ) ) .  Diehl.  Arrangement  for  blowing 
air  through  blast-furnace  Blag,  particularly  for_re- 
nlpbur  as  sulphur  dioxide.  (139,173.) 
Dee     - 

22  568  (1920).  Russell,  and  Manchester  Furnaces, 
Ltd.  Furnaces  for  heat-treating.  (154,521.) 
Dec.   - 

XI,     ELECTRO-CHEMISTRY. 

APPl  II  ITION8. 

Groff.     33.9G6.     See  X. 

Metropolitan-Vickera  Electrical  Co.  Fh-ctrolytes 
for  electrolyte  cells.  34,117.  Dec.  2.  (U.S., 
9.12.19.) 
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Complete  Specifications  Accepted. 

1948    (1919).      Adam,    Stevenson.    Mabbitt.    and 
Fieldhouse.     Electrolysis.     (154,635.)     Dec.  15. 

12.695  (1919).     Cataldi.     See  VII. 

18,868(1919).     MoConnell.    See  X. 

21,334  (1919).     Royston  (Federal  Storage  Battery 
Co.).     Electric  -.torage  batteries.     (154,343.)  Dec.  8. 

22,787  (1919).        Oldham,  Oldham,   and  Oldham. 
Galvanic  batteries.     (151,737.)    Dec.  15. 

l'!  M14     (1919).       Erichsen.       Electric    furnaces. 
115  1.144.)    Dec.  8. 

353  (1919).     Heberlein.    Sea  VII. 


XII.— FATS;   OILS;  WAXES. 


Applications. 
Machine  for  expressing  oil 


34.170. 


Dalley. 
Dec.  3. 

Distillates,  Ltd.,  and  Jiarmain.  Treatment  of 
solid  residues  containing  grease.     33,609.     Nov.  29. 

Ham  and  Jarrett.  Soap  powder  and  process  for 
preparing  same.     34,805.     Dec.  9. 

Schueler.  Extraction  of  oil  from  seeds,  nuts. 
etc.,  by  means  of  solvent.     34,853.    Dec.  10. 

Tseng.     Manufacture  of  soap.     34,831.     Dec.  9. 


Complete  Specifications  Accepted. 
1126   (1920).     Nordiske   Fabr.   De-No-Fa. 


Cata- 


lysts for  use  in  hydrogenating  unsaturated  organic 
compounds.     (140.371.)     Dec.  15 

10,934  (1920).  Townsend.  Detergent.  (154.843.) 
Dec    15. 

14,623  (1920).  Vakil.  Apparatus  for  refining  oils 
and  fats.     (154.514.)    Dec.  8. 


XIII.— PAINTS ;    PIGMENTS;    VARNISHES; 
RESINS. 

Applications. 

Fabr.  de  Prod.  Chim.  de  Thann  et  de  Mulhouse. 
35,008.    See  VII. 

Kulas  and  Pauling.  Manufacture  of  resinous 
condensation  products  from  phenol.  33,875.  Dec.  1. 
(Ger.,  23.2.20.) 

Nosawa.  Paint  for  ships'  bottoms.  34.722. 
Dec.  s. 

Shimozaki.     Copying-inks.     34.439.    Dec.  6. 

Whalley.  Recovery  of  varnish  etc.  from  waste 
micanite  'etc.     33,696.'    Nov.  29. 

Complete  Specifications  Accepted. 

12,002  (1918).  Soc.  Anon.  l'Helice  Integrale. 
Processes  of  lacquering.     (118.610.)     Dec.  8. 

18,827  and  31.391  (1919).  Vickers,  Ltd.,  loco 
Rubber  and  Waterproofing  Co. ,  and  Nuttall.  Con- 
densation products  of  phenolic  bodies  with  alde- 
hydic  compounds.     (154,656.)     Dec.  15. 


XIV.— INDIA-RUBBER ;   GUTTA-PERCHA. 

Applications. 
Bilbrough.     Rubber   compounds    and    process   of 
manufacture.     33,793.     Nov.  30. 


XV.— LEATHER;  BONE;  HORN;  GLUE. 

Applications. 

Carmichael  and  Ockleston.  Treatment  of  hides 
and  skins.    34,481.    Dec.  7. 

Maries.    34.561.    See  XTX. 

Turner.  Preparation  for  treating  leather. 
34,228.    Dec.  3. 


XVII.— SUGARS;  STARCHES;  GUMS. 

Applications. 

Blichfeldt  and  Grove.  Saecharifkation  of  starchy 
materials.    34,139.     Dec.  2. 

Delafond.  Manufacture  of  sugar  direct  from 
juice.     34,457.     Dec.  6. 

Dutt  and  Dutt.  Decolorising  and  purifying 
saccharine  solutions.     34,413.     Dec.  6. 


XIX. 


-FOODS;  WATER  PURIFICATION; 
SANITATION. 


Applications. 

Fitzgerald.  Production  of  commercial  products 
from  blood.     33,637.     Nov.  29. 

Hartlev  and  Hartley.  Purification  of  sewage. 
34,485.    Dec.  7. 

Luft.     Food  products.     34,026.     Dec.  2. 

Maries.  Manufacture  of  solid  plastic  material 
from  casein.    34,561.     Dec.  7. 

Martin  and  others.  Manufacture  of  condensed 
milk.     34,709  and  34,710.     Dec.  8. 

Martin  and  others.  Manufacture  of  milk  powder. 
34.711.     Dec.  8. 

Standen.     Insecticide.     34,788-9.    Dec.  9. 

Complete  Specifications  Accepted. 

10,457  (1917).  Monhaupt.  Manufacture  of  a 
colloidal  solution  neutral  to  the  taste  from  casein 
and  vegetable  albumen  including  gluten.  (154,627.) 
Dec.  15. 

13,087  (1919).  Greville.  Treatment  of  flour. 
(154,639.)    Dec.  15. 

13,492-3  (1919).  Pique,  and  Imperial  Trust. 
Cooling  and  freezing  fish  etc.     (154,250.)     Dec.  8. 

19,825  (1919).  Lendrich.  Manufacture  of  coffee 
substitutes.     (131,304.)    Dec.  8. 

20,667  (1919).  Hardy,  Pique,  and  Imperial 
Trust.  Cooling  and  freezing  fish  etc.  (154,669.) 
Dec.  15. 

22,349  (1919).  Adams.  Separating  semi-solids 
from  sewage  etc.     (154,370.)     Dec.  8. 

XX.— ORGANIC  PRODUCTS;   MEDICINAL 
SUBSTANCES;  ESSENTIAL  OILS. 

Applications. 

Henning.  Non-inflammable  volatile  liquid. 
34,814.    Dec.  9. 

Meister,  Lucius,  u.  Briining.  Manufacture  of 
derivatives  3.3'-diamino-4.4'-dioxvarsenobenzene. 
33,848.     Nov.  30.     (Ger..  12.12.19.) 

Meister,  Lucius,  u.  Briining.  Manufacture  of 
esters  of  dioxvdiethvl  sulphide.  34,231.  Dec.  3. 
(Ger.,  20.1.19.) 


Complete  Specifications  Accepted. 
1126   (1920).       Nordiske   Fabr.    De-No-Fa. 


See 


XII. 

17.860  (1920).  Tweedale  and  Tweedale.  Manu- 
facture of  perfumery  and  flavouring  essences,  ex- 
tracts, etc.    (154,517.)    Dec.  8. 

XXI— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Application. 
Dye    Impression    Photos.,    Ltd.,     and    Edridge. 
Photographic  films.     34,810.     Dec.  9. 


XXII.— EXPLOSIVES  ;  MATCHES. 
Application. 
Rathsbu'rg.       Manufacture     of     explosives     and 
primers.     34.241.     Dec.  3.     (Ger.,  3.2.20.) 


BY- LAWS  OF    THE 


SOCIETY  OF  CHEMICAL  INDUSTRY. 


Is'  onroa vn.i)  >:s    Royai   i '11  vu n  u    1 7/A  dan  »J  June,   1907 


BY-LAWS 


/      <■  mlmittedfoi  adoption  «t  tin-  Annual  General  Meeting  to  he  heidon  18M  July,  1920. 


I'm::    I       lKIXIMlN  AK\ 
Sliorl    Title   and   Cummaie.  in-  tit. 

M\  laws  made  pursuant   to  1 1 1 . -  Charter 
may  be  cited  ■•"  Society  of  chemical  Industry  Bj  laws, 
1920,"  and  shall  come  into  operation  so  so 
im;i>   be  allowed  by  the  Lords  of  His  Majestj  a  Moat 
Honourable  Privy  Council. 

/.' ,  '  led  mi')  parti. 

(2.)  These  By-Iawa    ate    divided    into     parts    a- 
follow* 

r.in  I      Preliminary. 

Pari  11.     Members. 

Part  111.    The  Council. 

Pari  IV      Local  Sections. 

Pari  V.     Subject  Groups. 

Part  VI.    -The  Journal 

l'art  VII.     Financial. 

Tart  VIII.     tleetin 

Tart  IX.     Miscellaneous, 

Interpretation, 
<:t.)  In  and  tor  the  purposes  of  these  By-laws  terms 

iiiul  words  and  expressions  to  which  meanings  aro 
assigned  by  tlie  Charter  or  the  Act  made  applicable 
thereto  have  the  same  respective  meanings,  unless 
there  be  something  ill  the  subject  or  context  repugnant 

i"  such  construction. 

'The   Charter"    means   the   Charter   granted    the 

17th  day  of  June,  1907,  as  amended  or  extended 
tprdemental  or  additional  Charters  granted 

to  and  accepted  by  the  Society  after  tin-  date 

aforesaid. 
"By-laws"  means  anj   l!.\  law  oi  the  Socii  ty  made 

and  allowed  pursuant  to  the  Charter. 

iminittoe  "  means  any  Committee  duly  appointed 

by  I  he  Council,  and  where  qualified  by  any  prefix 

means   the   Committee   appointed   as  aforesaid 

for  the  purposes  denoted  or  indicated  by  such 

prefix. 
"Treasurer"  means  the  person  appointed  pursuant 

to   the  By-laws  as  Honorary   Treasurer  of   the 

Society. 

reign  Secretary  "    mean-   the    person  appointed 

pursuant  to  the  By-laws  as  Honorary  Foreign 

Secretary  of  the  Society. 
"  The  General  (Secretary  "  means  the  Secretary  of 
Society  np|>ointed  by  the  Council,  or  the 

person  actmg  in  that  capacity  by  the  direction 

of  the  Council. 

"  The  Editor  "   means  the   Editor  of  the  Journal 

appointed   by   the   Council,   or  the   person   or 

persons  acting  in  that  capacity  by  the  direction 

of  the  Council. 

t ional  Officers  "  means  the  Chairman  and  Hon. 

Secretary  of  the  several    Local   S 
"Group  Officers"  means  the  Chairman  and   Hon. 
tary  of  the  several  subject  Groups. 
Member  "  means  any  Member  of  tho  Society. 
"The    Schedule"    means   the    Schedule    of   Forms 

annexed  to  the   By-laws. 
"  The  Register"  means  the  Register  of  the  s 

of  1881,  continued  as  the  Register  of  the  Society. 

Poms. 

(I.)  ITie  fonns  sot  forth  in  the  Schedule,  and  such 
other  forms  as  the  Council  may  from  time  to  time 
authorise,  shall  be  used  in  the  several  cases  to  which 
re  applicable,  with  such  amendmeuta,  alterations, 
or  additions  thereto,  if  any.  which  the  Council  may 
from  time  to  time  determine,  and  all  notes  and  direc- 
tions printed  thereon  shall  be  read  and  construed  as 


part  of  such  forma,  and  be  observed  accordingly,  but 

it  shall  be  Bufflcient  if  tho  forms  aro  substantially 
followed,  and  no  act  or  proceeding  shall  be  invalid 
merely  by  reason  of  any   formal  del 

1'aht  II.     MEMBERS. 
Propoeai  of  Oandidate. 

(5.)  Every  person  desirous  of  hang  admitted  as  n 
Member  of  the  Society  shall  be  duly  proposed  as  a 
candidate  for  admission  upon  Form  (A)  Bet  out  in  the 
Schedule,  or  such  other  form  as  the  Council  may  from 
timo  to  time  prescribe.  The  proposal  form  shall  bo 
signed  by  two  Members,  to  one  of  whom  at  the  least, 
the  candidate  shall  be  known  personally,  and  every 
candidate  shall  make  and  subscribe  the  declaration 
therein  contained-  that,  if  elected,  lie  agrees  to  bo 
bound  by  the  Charter  and  By-laws  and  by  any  liogu- 
lations  made  thereunder,  and  to  further  the  objocts 
of    tho   Society. 

Blection  of  Hi  mhos. 

(li. )  All  proposal  forms  of  Candidates,  duly  signed 
and  subscribed  as  hereinbefore  provided,  received  1>v 
the  (ieneral  Secretary  prior  to  an  Ordinary  Meeting 
of  Council,  shall  bo  considered  thereat,  and  the 
Council  may  in  their  absolute  discretion,  by  resolution 
passed  by  a  majority  of  those  present,  elect  or  post- 
pone the  election  of  any  candidate  as  a  Member  of 
the  Society,  or  may  refuse  to  elect  any  candidate 
whom  they  consider  to  be  not  a  fit  or  proper  person 
to  be  elected  as  aforesaid,  and  upon  such  election 
may  also  decide  whether  any  Member  so  elected  shall 
lie  required  to  pay  for  the  year  then  current  tho 
whole  or  any  part  of  the  annual  or  other  subscrip- 
tion or  other  fee  hereafter  provided,  and  thereupon  the 
General  Secretary  shall  give  notice  of  such  election 
and  decision  to  the  Member  elected  as  aforesaid,  and 
upon  such  notice  and  the  payment  of  the  said  sub- 
scription or  other  fee,  the  person  so  elected  shall, 
pursuant  to  the  Charter  and  By-laws,  become  and 
continue  to  be  subject  to  all  the  duties  and  obligations, 
and  entitled  to  all  tho  rights  and  privileges  of  a 
Member. 

Register  of  Members. 

(7.)  The  Register  shall  bo  continued  as  the  Krister 
of  the  Society  by  the  entry  therein  by  the  General 
Secretary,  or  other  person  authorised  by  tho  Council, 
of  the  names  of  all  persons  elected  Members  as  herein- 
before provided,  together  with  tho  date  of  their 
several  elections,  and  sufficient  particulars  of  thoir 
several  professions  or  occupations  and  addresses,  and 
such  particulars  shall  be  amended  or  corrected  as 
occasion  may  require. 

Entrance  /■'<  . 
(8.)  Except  as  otherwise  decided  by  the  Council, 
every  Member  shall,  upon  notice  of  his  election,  in 
addition  to  a  subscription  for  the  current  year  in 
which  he  is  elected,  or  any  payment  in  lieu  thereof, 
pay  to  the  Treasurer,  or  other  person  appointed  by 
tho  Council  to  receive  Members'  fees  or  subscriptions, 
an  entrance  fee  of  One  Guinea,  or  such  other  amount 
as  may  for  the  time  being  be  prescribed  by  Regulations. 

Annual  Subscript/  >n. 
(9.)  Every  Member  shall  on  the  first  day  of  January 
in  each  year  pay  to  the  Treasurer,  or  other  person  as 
aforesaid,  the  sum  of  Two  pounds  ten  shillings,  or  such 
other  sum  as  the  Council  may  prescribe  by  Regulations, 
and  every  Member  shall  upon  his  election  pay  the  like 
amount  as  his  subscription  for  the  year  current  in 
which  he  is  elected,  or  such  part  thereof   as  may  lie 
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decided  by  the  Council,  hut  in  lieu  of  any  such  pay- 
ment a  Member  may  compound  for  that  and  all  future 
payments,  as  hereinafter  provided. 

A  Member  joining  under  the  age  of  25  shall  be  en- 
titled to  pay  a  subscription  of  £2  per  annum  until 
attaining  the  age  of  25,  or  for  3  years  from  date  of 
election  whichever  is  the  longer  period,  but  subject  to 
the  provisions  that  his  application  for  Membership 
must  be  accompanied  by  (1)  satisfactory  evidence  of 
age,  and  (2)  a  declaration  that  he  is  not  joining  the 
Society  as  a  nominee  of  any  firm  or  corporation  but 
solely  in  his  own  interests  as  an  individual  member. 

Life  Compositions. 
(10.)  A  Member,  upon  his  election,  or  any  other 
Member  whose  subscription  is  not  in  arrear,  may  at 
any  time  compound  for  all  annual  subscriptions  by 
payment  to  the  Treasurer,  or  other  person  as  aforesaid, 
the  sum   following   (that  is  to   say)  : — 

(a)  A  Member  whose  age  does  not  exceed  30  years, 
the  sum  of  £40. 

(b)  A  Member  whose  age  exceeds  30  years,  the  sum 
of  £35,  less  such  sum  as  is  ascertained  to  be 
equal  to  one-fourth  part  of  the  total  of  the  sums 
which  have  been  paid  by  such  Member  as  annual 
subscriptions  after  reaching  the  age  of  30  years. 

But  before  accepting  any  compounding  payment  the 
Council  shall  require  from  any  Member  desirous  of 
compounding  such  evidence  of  his  age  as  they  may 
think  fit. 

Subscriptions  in  Arrear. 
(11.)  Any  Member  whose  annual  subscription,  pay- 
able on  the  first  day  of  January,  is  unpaid  on  the  first 
day  of  March  next  following,  shall,  while  remaining 
subject  to  the  duties  and  obligations,  not  be  entitled 
to  any  of  the  rights  of  a  Member  until  such  subscrip- 
tion shall  be  paid  and  at  any  time  after  the  first  day 
of  March,  the  General  Secretary  shall  give  notice  to 
all  members  whose  subscriptions  are  so  in  arrear,  and 
if  any  Member  on  the  next  ensuing  thirty-first  day  of 
December  shall  continue  in  arrear,  such  Member  shall 
cease  to  be  a  Member,  and  his  name  shall  then  be 
removed  from  the  Register  by  the  General  Secretary, 
but  without  prejudice  to  the  right  of  the  Council  to 
recover  any  such  arrears  or  to  enforce  any  duty  or 
obligation  to  which,  as  a  Member,  he  may  have  become 
liable  at  the  time  of  such  removal,  in  any  Court  of 
competent  jurisdiction.  Notwithstanding  anything 
in  this  By-law  provided,  the  Council  in  the  exercise 
of  their  sole  discretion  may,  having  regard  to  the  cir- 
cumstances in  which  the  subscription  of  any  Member 
shall  be  in  arrear  as  aforesaid,  postpone  or  remit  the 
payment  thereof,  and  continue  such  Member  in  full 
enjoyment  of  all  rights  of  Membership  as  if  such 
subscription  had  not  at  any  time  been  or  continued 
in  arrear. 

Certain  Disqualifications  of  Members  in  Arrear. 
(12.)  A  Member  who  lias  not  paid  before  the  first 
day  of  March  any  fee  or  subscription  payable  and  due 
by  him  shall  until  payment  be  made  be  disqualified 
for  nomination  as  President,  Vice-President,  and 
Ordinary  Member  of  Council,  and  to  continue  in  any 
such  office,  and  to  become  or  remain  an  ex-officio 
Member  of  Council,  and  to  sign  the  form  of  nomination 
of  an  ordinary  Member  of  Council. 

Resignation  of  Members. 
(13.)  Any  Member  may  at  any  time  determine  his 
Membership  by  notice  in  writing  to  that  effect,  sent  to 
the  General  Secretary,  but  such  notice  in  order  to 
operate  as  a  determination  shall  be  accompanied  by 
payment  of  any  subscription  or  fee  which  at  the  date 
of  the  notice  shall  have  become  payable  by  the 
Member,  and  which  remains  unpaid. 

Suspension  or  Determination  of  Membership  by  Council. 
(14.)  Any  Member  in  respect  of  whom  a  complaint 
of  misconduct  is  made  to  the  Council,  which  com- 
plaint, the  Member  first  having  had  an  opportunity 
of  being  heard,  is  sufficiently  established,  in  the 
opinion  of  the  Council,  may,  by  resolution  of  the 
Council  as  hereinafter  provided,  be  suspended  from 
rights  of  Membership  for  such  period  as  the  Council 
may  decide,  or  the  Council  may  in  like  manner  decide 
that  his  Membership  shall  be  determined,  and  there- 


upon such  Member  shall  cease  to  be  a  Member,  and 
his  name  shall  be  removed  from  the  Register  ;  and  in 
the  event  of  it  being  brought  to  the  notice  of  the 
Council  that  any  Member  has  been  adjudged  by  a 
Court  of  competent  jurisdiction  in  the  country  in 
which  he  is  alleged  to  have  committed  an  offence  to 
be  guilty  of  an  offence  which  in  Great  Britain  or  Ireland 
would  be  an  indictable  offence  punishable  by  imprison- 
ment, then,  the  Council  may  order  his  name  to  be 
removed  from  the  Register,  and  thereupon  he  shall 
cease  to  be  a  Member.  A  resolution  of  the  Council 
as  aforesaid  shall  not  be  passed  unless  twelve  or  more 
Members  of  the  Council  are  present  at  the  meeting  at 
which  it  is  proposed  and  not  less  than  two  thirds  of 
those  present  vote  in  favour  of  such  resolution. 

Introduction  of  Visitors. 
(15.)  Every  Member  shall  be  at  liberty  to  introduce, 
at  any  meeting  of  a  Local  Section  or  Subject  Group 
at  which  the  Member  introducing  is  entitled  to  be 
present,  such  visitors  as  the  rules  of  the  Local  Section 
or  Subject  Group  may  prescribe. 

Restriction  on  use  of  Distinctive  Title  or  Initials. 
(16.)  Any  Member  who  shall  persistently  use  after, 
or  in  conjunction  with,  his  name,  letters  or  initials 
which  purport  to  indicate  or  convey  that  Membership 
of  the  Society  confers  upon  him  any  degree,  qualifica- 
tion, or  authority  to  practise  in  any  profession  or 
calling,  or  a  right  to  use  any  distinctive  title,  after 
notice  from  the  General  Secretary  authorised  by 
resolution  of  the  Council  to  discontinue  such  use, 
may  be  deemed  by  the  Council  to  be  guilty  of  mis- 
conduct, but  this  By-law  shall  not  prevent  any  Member 
from  bond  fide  subscribing  or  describing  himself  as  a 
Member  of  the  Society  or  any  office  bearer  thereof. 

Re-admission  of  a  former  Member. 
(17.)  Any  former  Member  whose  Membership  has 
ceased  or  been  determined  under  any  provisions  of 
the  By-laws,  may  apply  for  re-admission  to  Member- 
ship, and  such  application  shall  be  considered  and 
decided  upon  by  the  Council  at  the  next  ensuing 
Ordinary  Meeting  thereof  in  all  respects  as  if  it  were 
a  proposal  for  Membership  of  the  Society,  and  if 
i  such  application  be  granted,  then  after  notice  thereof 
by  the  General  Secretary  to  the  applicant,  and  upon 
making  such  payments  and  complying  with  such 
conditions,  if  any,  which  the  Council  may  decide, 
the  applicant  shall  be  re-admitted  to  Membership,  and 
shall  again  become  subject  and  entitled  to  all  the 
duties,  obligations,  and  rights  of  a  Member. 

Part  III.— THE   COUNCIL. 
Constitution. 
(18.)  The  Council  shall  consist  of: — 
(a)  Twenty-five  elected  Members  of  Council,  com- 
prising : — 

(i.)  A  President ; 
(ii.)  Twelve  Vice-Presidents; 
(iii.)  Twelve  ordinary  Members  of  Council  ; 
(6)  Ex-officio  Members  of  Council,  comprising  : — 
(iv.)  The  Sectional  and  Group  Officers  ; 
(v.)  The  Treasurer,  the  Foreign  Secretary  ; 
all  of  whom  shall  be  Members  of  the  Society. 

The  elected  Members  of  Council,  except  Members 
appointed  to  fill  casual  vacancies,  shall  be  elected  by 
ballot  at  the  time,  in  the  manner,  and  for  the  respective 
periods  prescribed  by  the  By-laws,  and  all  Members  of 
Council  in  office  at  the  commencement  of  the  By-laws 
shall  in  their  several  capacities  continue  in  office,  but 
subject  to  all  incidences,  whether  as  to  powers,  duties, 
retirement,  re-election,  nomination,  election,  or  other- 
wise, as  if  they  had  been  elected  and  were  holding 
office  pursuant  to  and  under  the  several  provisions 
of  the  By-laws  applicable  thereto. 

The  President. 
(19.)  The  President  shall  be  nominated  from  amongst 
the  Members  by  the  Council,  and  such  member  so 
nominated  shall  be  submitted  by  the  Council  for 
election  at  the  Annual  General  Meeting  in  manner 
hereinafter  provided.  He  shall  retire  from  office  at 
the  next  ensuing  Annual  General  Meeting,  and  shall 
be  eligible  for  re-election,  but  a  Member  who  has 
been  elected  or  appointed  President  two  years  or  one 
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it  and  a  part   of  another  year  in  succession,  shall 

""t    I ligible    for   election   as   President   before   the 

Annual   General   Heating   next   but   .  usuing  after 

his  last  retirement.  A  retiring  President  not  nomin- 
ated for  re  election  shall  bo  nominated  b\  the  I'ouncil 
as  one  of  tho  four  \  fee  1'residcnts  t . i  be  submitted 
foreleetion  at  the  next  ensuing  Annual  Goneral.Mcoting. 

In  the  event  of  the  illness  or  absence  from  Great 
Britain  of  the  President,  the  Council  sliall  have  power 
to  eleet  a   Chairman   of    Oiwiililil    who   shall   act  as 

President. 

/'residents. 

(20.)  The  dents  sliall  bo  nominated  from 

amongst    the    Members    by    the    Council,    and    such 

nbers  so  nominated  shall   be  submitted   by   the 

<  'oiineil  for  election  at  the  next  ensuing  Annual  General 

Meting  in  manner  provided  by  the  Bj   laws. 

Four  \  ice  Presidents  shall  retire  from  office  at  each 
Annual  General  Meeting,  none  of  whom  shall  be 
eligible  for  election  as  a  \  ii  .■  President,  or  an  ordinary 
Member  of  i  'imcii  before  the  Annual  General  Meeting 
next  liter  the  said  retirement,  but  a  Member 

appointed  \  ioe  Preeidenl  to  till  a  casual  vacancy 
shall  not,  upon  the  expiration  of  the  term  for  which 
he  is  so  appoint..!,  be  ineligible  as  aforesaid. 

All  Vice-Preaidonts  shall  retire  in  rotation  in  accord- 
ance with  the  seniority  of  their  respective  terms  of 
a,  and  if  in  a.seertaining  which  four  of  them  shall 
retire  as.  aforesaid,  it  shall  appear  that  there  is  equality 
of  term  of  office  in  the  ease  of  more  than  four  of  them 
of  the  highest  degreo  of  seniority,  or  in  the  case  of 
two  or  more  of  them  of  a  lower  degree  of  seniority 
required  to  make  up  four  retiring  Vice-Presidents. 
the  Council  shall  decide  which  of  them  having  such 
respective  equality  of  term  shall  retire. 

A  Vice-President  nominated  as  Presiilent  in  accord- 
ance with  the  last  preceding  By-law  shall,  upon  election 
as  President,  vacate  the  oflice  of  Vice-President,  and 
the  vacancy  thereby  created  shall  be  deemed  to  be  a 
casual  vacancy. 

Ordinary  Members  of  Council. 

(SI.)  Ordinary  members  of  Council  shall  be  nomin- 
ated from  amongst  the  Members  by  the  Members 
and  sue  h  Members  so  nominated  shall  be  submitted 
by  the  Conned  for  election  at  the  next  ensuing  Annual 
i  .eiieral  Meeting  in  manner  prescribed  by  the  Bylaws. 

Four  ordinary  Members  of  Council  shall  retire  from 
office  at  each  Annual  General  Meeting,  none  of  whom 
shall  be  eligible  for  election  as  an  ordinary  Member  of 
Council  before  the  Annual  General  Meeting  next 
ensuing  after  the  said  retirement,  but  an  ordinary 
Member  of  Council  appointed  to  fill  a  casual  vacancy 
shall  not,  upon  the  expiration  of  the  term  of  office 
for  which  he  is  appointed,  be  ineligible  as  aforesaid. 

All  ordinary  Members  of  Council  shall  retire  in 
rotation,  in  accordance  with  the  seniority  of  their 
respective  terms  of  offico,  and  if  in  ascertaining  which 
four  of  them  shall  retire  as  aforesaid  it  shall  appear 
that  there  is  equality  of  term  of  office  in  tho  case  of 
more  than  four  of  them  of  the  highest  degree  of 
seniority,  or  in  tho  case  of  two  or  more  of  them  of  a 
lower  degree  of  seniority  required  to  make  up  the  four 
retiring  ordinary  Members  of  Council,  the  Council 
shall  decide  which  of  them  having  such  respective 
equality  of  term  shall  retire. 

An  ordinary  Member  of  Council  nominated  either 
as  President  or  as  Vice-President  in  accordance  with 
the  last  two  preceding  By-laws  respectively  shall, 
upon  election  as  President  or  Vice-President,  as  the 
case  may  bo,  vacate  the  office  of  ordinary  Member 
of  Council,  and  tho  vacancy,  if  any,  thereby  created 
sliall  be  deemed  to  be  a  casual  vacancy. 

Qualification  of  an  ordinary  Member  of  Council. 

(22.]  An  ordinary  Member  of  Council  shall  ba 
nominated  by  rive  or  more  Members  upon  Form  (B) 
in  tho  Schedule,  a  copy  of  which  form  shall  be  fur- 
nished by  the  General  Secretary  upon  the  written  or 
\erbtd  request  of  any  Member,  but  a  Member  shall 
not  bo  eligible  to  sign  more  than  one  such  nomination 
form,  and  the  Member  nominated  shall  sign  the  declar- 
ation set  forth  on  the  form.  A  nomination  shall  be 
declared  invalid  by  tho  Council  if  : — 


'! 


(u)  The  Member  thereon  nominated  i-*  disqualified 
for  eleet  ion,  or  ineligible  to  bo  clocted,  as  pro- 
vided by  the  By-laws. 

(6)  The  nomination  is  not  mode  on  the  authorised 
printed  form,  or  substantially  not  in  the  m  inner 
directed  thereon. 

(<•)  The  nomination  form  is  signed  by  les-i  tli.m  live 
Members  not  disqualified,  or  not  ineligible  to 
nominate   as   provided    by    the    Bj  laws. 

(d)  The  nomination  form  is  not  received  before  or 
upon  the  day  appointed  thorofor. 

(e)  The  Mombor  nominated  has  not  signed  the 
declaration    printed    upon   tho   form. 

A  Member  whoso  nomination  aforesaid  is  declared 
to  bo  invalid  shall  receive  notice  thereof  from  tho 
Central    Secretary    and    shall    not    bo   submitted    for 

election. 

i'ouncil  to  Notify  all  Vacancies  and  Nominations  by 
tin  m. 
(23.)  In  every  year  the  Council  shall  cause  a  list  to 
be  prepared  setting  forth  tho  names  of  all  Members  of 
the  Council,  showing  which  of  them  are  due  to  retire 
at  the  next  ensuing  Annual  Gonoral  Mooting,  and 
which  (if  any)  of  them  are  eligible  for  ro-election,  and 
such  list  shall  be  approved  by  the  Council  at  any 
meeting  thereof,  not  loss  than  two  months  prior  to 
tin  Annual  General  Moeting  aforesaid,  and  the  Council 
shall  at  tho  same  meeting  nominate  the  Members  to 
be  submitted  to  such  meeting  for  election  as  President 
and  Vice-Presidents  respectively,  and  shall  also  appoint 
Members  as  Treasurer  and  Foreign  Secretary  respec- 
tively to  take  tho  places  of  the  Treasurer  and  Foreign 
Secretary  who  will  retire  at  the  said  General  Moeting. 
The  said  list,  together  with  tho  names  of  the  Members 
nominated  and  appointed  as  aforesaid,  shall  be  printed 
as  a  notice  to  Members,  which  notice  shall  contain  a 
statement  inviting  Members  to  nominate  the  ordinary 
Members  of  Council  to  be  elected  at  the  said  General 
Meeting,  and  appointing  a  day  before  or  upon  which 
such  nominations  shall  bo  received  by  the  General 
Secretary  according  to  Form  (B)  in  the  Schedule, 
and  the  said  notice,  as  approved,  shall  be  sent  to  all 
the  Members  with,  or  in,  the  next  issue  of  the  Journal. 

Nomination  of  ordinary  Members  of  Council. 

(24.)  All  nomination  forms  of  ordinary  Members  of 
Council  received  by  the  General  Secretary  shall  ba 
considered  by  the  Council  at  the  meeting  thereof 
next  ensuing  after  the  date  appointed  for  their 
delivery,  and  the  Members  whose  nominations  are 
not  then  declared  to  bo  invalid,  together  with  the 
Mombers  nominated  by  the  Council  as  President  and 
Vice-Presidents  respectively,  shall  be  submitted  for 
election  at  the  next  ensuing  Annual  General  Meeting. 
But  if  the  number  of  Members  validly  nominated 
shall  be  less  than  the  number  of  vacancies,  the  Council 
shall  thereupon  nominate  such  Members  as  are  re- 
quisite to  make  up  the  number  required,  and  in  that 
event,  and  also  whenever  the  nominations  considered 
and  not  declared  to  bo  invalid  by  the  Council  are 
equal  to  the  number  of  vacancies,  although  the  names 
of  Members  nominated  in  either  case  shall  be  submitted 
to  the  General  Meeting,  no  ballot  shall  be  taken 
thereon. 

Election  of  Council. 

(25.)  The  election  of  all  elected  Members  of  Council 
in  whatever  capacity,  shall,  except  as  provided  by  the 
By-laws,  be  by  ballot  taken  upon  the  first  day  of  each 
Annual  General  Meeting,  and  shall  bo  conducted  in 
manner  and  otherwise  subject  to  such  Regulations 
relating  thereto  as  the  Council  may  make,  but  a 
Member  may  record  his  votes  either  by  delivering  hia 
ballot  list  personally  or  by  post  at  the  said  General 
Meeting  in  accordance  with  the  Regulations. 

The  Council  in  every  year  shall  cause  to  bo  prepared, 
and  shall  send  to  all  the  Members  not  less  than  twenty- 
one  days  before  the  Annual  General  Mooting,  a  ballot 
list  of  the  Council,  showing  the  names  of  all  Members 
thoreof  in  their  several  capacities,  and  which  of  them 
are  to  retire,  and  setting  forth  separately  thereon 
tho  names  of  Members  submitted  for  election,  in 
each  capacity,  and  also  the  names  of  the  Treasurer 
and  Foreign  Secretary  appointed  by  the  Council  to 
succeed  the  retiring  Treasurer  and  Foreign  Secretary 
respectively,  and  the  name  of  the  retiring  Auditor. 
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The  ballot  list  shall  be  according  to  such  form  as  the 
Council  may  from  time  to  time  authorise. 

Meetings  of  Council. 

(•2li.)  One  Ordinary  Meeting  of  the  Council  at  the 
least  shall  be  held  every  month  to  transact  such  busi 
ness  relating  to  the  affairs  of  the  Society  as  may  be 
necessary,  except  that  if  the  Council  so  decide  an 
Ordinary  Meeting  of  the  Council  need  not  be  held 
during  the  months  of  August  and  September,  but  a 
Special  Meeting  of  the  Council  may  be  convened  by 
the  President  at  any  time  and  shall  be  convened  by 
the  General  Secretary  whenever  he  shall  receive  a 
notice  signed  by  not  less  than  seven  Members  of 
Council  calling  upon  him  to  convene  such  meeting,  and 
stating  the  matter  to  be  considered  thereat,  and  notice 
thereof  shall  be  given  to  all  Members  of  the  Council 
as  and  in  the  manner  provided  by  the  Standing 
Orders  of  the  Council,  and  no  other  business  shall  be 
considered  at  such  Special  Meeting  of  Council.  Except 
where  otherwise  provided  by  the  Charter  or  the  By- 
laws, any  seven  Members  of  the  Council  shall  constitute 
a  quorum. 

Appointment  oj  Committees. 

(27.)  Subject  to  the  provisions  of  the  Charter  and 
the  By-laws,  the  Council  may  appoint  Committees 
from  amongst  themselves,  and  may  delegate  any  of 
their  powers  to  such  Committees,  and  in  furtherance 
of  other  the  objects  of  the  Society,  may  also  appoint 
Committees  composed  partly  of  Members  of  the  Council, 
and  partly  of  non-members  of  the  Council,  and  may 
fix  the  quorum  and  make  rules  for  regulating  the 
proceedings  of  any  of  the  Committees  aforesaid.  The 
President  and  the  Honorary  Treasurer  shall  be  Mem- 
bers of  all  Committees,  and  the  General  Secretary, 
unless  the  Council  shall  otherwise  decide,  shall  act 
as  Secretary  to  each  Committee  appointed  as  aforesaid. 

Resignation  oj  Member  of  Council. 
128.)  Any  Member  of  the  Council  may  resign  lus 
office  by  notice  in  writing  to  the  General  Secretary 
of  such  his  desire,  and  upon  the  acceptance  thereof 
by  the  Council  he  shall  cease  to  hold  his  said  office, 
but  not   until   then. 

Vacation  of  Office  of  Member  of  Council 
(29.)  The    office    of    any    Member   of    the    Council, 
whether  elected  or  cx-officio,  shall   be  deemed  to   be 
vacated  for  any  of  the  following  reasons  : — 

(a)  If  any  such  Member  ceases  to  be  a  Member  of 
the  Society,  or  his  Membership  thereof  becomes 
suspended  for  any  period,  or  determined  as  pro- 
vided by  the  By-laws. 

(b)  If  any  such  Member  becomes  bankrupt,  or  sus- 
pends payment,  or  compounds  with,  or  makes 
an  assignment  of  his  property  for  the  benefit 
of  his  creditors. 

(c)  If  any  such  Member  becomes  a  lunatic  or  is 
declared  of  unsound  mind. 

Caaual  Vacancies. 
(30.)  Any  vacancy  in  the  elected  Members  of  Council, 
from  whatever  cause  occurring,  between  any  two 
Annual  General  Meetings,  shall  be  rilled  by  the  Council. 
The  Member  appointed  to  fill  a  casual  vacancy  shall 
retire  at  the  time  when  the  person  in  whose  stead  ho 
is  appointed  would  in  due  course  have  retired  if  the 
office  held  by  him  had  not  become  vacant,  but  the 
Member  appointed  shall  be  eligible  for  re-election 
unless  it  be  otherwise  provided  in  the  By-laws. 

Honorary  Treasurer. 
(31.)  The  Council  shall  appoint  a  Member  as  Hon- 
orary Treasurer  of  the  Society,  who  shall,  subject  to 
the  direction  and  control  of  the  Council,  receive  and 
give  receipts,  and  account  for  all  subscriptions,  fees, 
and  other  payments  payable  or  due  to  or  by  the 
Society,  and  shall  cause  to  be  made,  and  shall,  as 
occasion  may  require,  submit  to  the  Council  a  state- 
ment of  the  income  and  of  current  payments  or  expen- 
diture which  are,  or  ought  to  be,  made  by  the  Council, 
and  shall  prepare  or  cause  to  be  prepared,  in  sufficient 
time  to  be  submitted  to  the  Annual  General  Meeting, 
a  balance  sheet  showing  the  income  and  expenditure, 
and  all  liabilities  and  assets  and  investments  of  the 
Society  for  the  year  ending  the  thirty-first  day  of 
December  prior  to  the  said  General  Meeting,  and  as 


far  as  possible  a  general  statement  of  tha  financial 
affairs  of  the  Society  for  the  year  then  current. 

Honorary  Foreign  Secretary. 
(32.)  The  Council  shall  appoint  a  Member  as  Hon- 
orary Foreign  Secretary  of  the  Society,  who  shall, 
subject  to  the  direction  and  control  of  the  Council, 
have  the  management  of  such  correspondence  of  the 
Society  with  Departments  of  State  or  Corporate 
Bodies,  Societies,  or  persons  of  or  in  foreign  countries 
as  occasion  m\y  require,  and  he  shall  report  to  the 
Council  on  all  matters  connected  therewith  or  relating 
thereto. 

Appointment   of   Treasurer  and   Foreign  Secretary. 

(33.)  The  Treasurer  and  Foreign  Secretary  shall  bo 
appointed  annually  at  the  meeting  of  the  Council  at 
which  the  President  and  Vice  Presidents  are  nominated, 
and  except  when  appointed  to  fill  a  casual  vacancy, 
shall  remain  in  office  from  the  next  ensuing  Annual 
General  Meeting  after  their  respective  appointments, 
until  the  Annual  General  Meeting  next  following,  and 
during  such  period  shall  be  ez-officio  Members  of  the 
Council.  Any  casual  vacancy  in  either  of  the  said 
offices  shall  be  filled  by  the  Council  as  soon  as  may  be 
after  the  occurrence  of  the  vacancy,  but  the  Member 
appointed  to  fill  such  casual  vacancy  shall  retire  at 
the  next  ensuing  Annual  General  Meeting  after  his 
appointment,  and  either  of  the  said  offices  shall  be 
deemed  to  be  vacated  for  any  of  the  reasons  provided 
by  the  By-laws  for  the  vacation  of  office  of  Member 
of   Council. 

The  General  Secretary. 

(34.)  The  Council  shall  appoint  a  General  Secretary 
of  the  Society  of  Chemical  Industry  at  such  remun- 
eration and  subject  to  such  terms  and  conditions  as 
they  may  from  time  to  time  decide,  and  maj'  in  their 
discretion  determine  the  appointment  of  any  such 
General  Secretary,  and  appoint  another  General 
Secretary. 

The  Editor. 

(35.)  The  Council  shall  appoint  an  Editor  or  Editors 
of  the  Journal,  at  such  remuneration  as  they  may 
from  time  to  time  decide,  and  may  in  their  discretion 
determine  the  appointment  of  any  such  Editor  and 
appoint  another  Editor.  The  Editors  shall  be  re- 
sponsible to  the  Council  and  subject  thereto,  and  to 
the  directions  of  any  Committees  delegated  by  tho 
Council  to  manage  or  conduct  the  preparation  or 
publication  of  the  Journal,  shall  have  the  conduct 
of  the  literary  management  and  the  preparation  of  all 
matter,  the  editing,  and  the  printing  and  publication 
of  the  Journal,  and  the  organisation,  control  and 
direction  of  such  literary  or  other  staff  as  may  be 
engaged  on  the  Journal  for  the  time  being. 

Council  may  male  Regulations. 
(36.)  The  Council  may,  except  as  otherwise  provided 
by  the  Charter,  make  Regulations  for  carrying  into 
effect  the  Charter  and  the  By-laws  and  for  the  general 
management  of  the  affairs  of  the  Society,  but  a  regu- 
lation shall  not  become  operative  until  confirmed  by  a 
resolution  passed  by  a  majority  of  the  Members  present 
at  a  General  Meeting  at  which  such  regulation  has 
been  submitted  for  consideration,  and  notice  of  such 
intended  submission  shall  ba  given  in  the  notice  for 
such  General  Meeting,  and  any  regulations  so  con- 
firmed may  be  altered,  amended,  or  repealed  after 
notice  given  as  aforesaid  at  an  ensuing  General  Meeting 
summoned  for  that  purpose  in  manner  provided  by 
the  By-laws. 

Standing  Orders  of  Council. 
(37.)  Subject  to  any  of  the  provisions  of  the  Charter 
or  the  By-laws,  the  Council  may  for  the  due  and 
proper  regulation  of  its  own  proceedings  make  Standing 
Orders,  and  subject  to  any  provisions  therein  contained, 
and  relating  thereto,  may  at  any  time  add  to,  alter, 
amend,  or  rescind  such  Standing  Orders. 

Part  IV.— LOCAL   SECTIONS. 

Formation  of  a  Local  Section. 

(38.)  A  Local  Section  may  be  formed  by  the  Council, 

whenever    thirty    or    more    Members    residing    in    or 

otherwise  identified  in  interest  with  a  place,  locality 


r.v  laws  or  tin:  socikty  of  chemical  industry. 


or  district,  whether  situate  within  at  without  ■ 
Britain  or  Ireland,  make  application  in  writing  to  the 
Council,  signed  !>y  auoh  M  ■  Looal 

I  r...  made  for  1 1 

to  the  Council  that  the  i  itabhahment  ol  Boon  Local 
Section  will  further  more  efficiently  the  object*  of  the 
y,  li  the  Council,  upon  consideration  of  such 
application,  consider  that  it  would  be  expedient  to 
form  such  Local  s<vii.m  they  may  require  the 
sjgnatoriea  to  form  a  provisional  commit  to.-,  and  to 
submit  draft   roles  under  which  the  ol  the 

Looal  Section  is  intended  to  be  managed  and  ooa 
ducted,  and  may  provisionally  approve  such  draft 
mlea  with  any  modi  thereof   which   to   the 

Council  may  Beem  p  irable,  and  <m>  in 

■ooh  provisional  approval,  to  eleot  a  oommittee  and 
officers  as  hereinafter  provided.  Upon  notice  to  the 
Council  that  such  oommittee  and  officers  have  bsen 
ejected  at  s  mimting  of  anj  of  the  signatories  and  any 
other  Members  numbering  in  tin'  whole  no!  lees  than 
thirty,  unci  that  the  draft  rules  approved  bj  the 
Council  as  aforesaid  have  been  adopted  at  such  meet- 
ing, the  Council  shall  allow  the  adopted  rules  as  the 
i  the  said  Local  Section,  and  from  the  'Into  of 
such  allowance  the  sei  turn  shall 

to  bo  constituted   in  accordance   with   the  Charter 

ami   My  li 

Bides  o/  i  don. 

(39.)    The  rules  of  everj  Local  Election  shall  contain 
the  follov,  ions  : — 

(i.)    That  the  business  of  the  Local  Section  shall  be 
conducted  by  a  Committee  chosen  from  Mem- 
bers on  the  Register  of  the  Local  Soction,  con- 
ng  of  a  Chairman.  Honorary  Secretary,  and 
ordinary  Mcmliers  of  Committee  as  provided  by 

Kllle-. 

(ii.)  That  any  Member  of  the  Society,  whether 
resident  at  or  otherwise  interested  in  tho  place 
or  locality  where  tho  Local  Section  is  con- 
stituted, shull,  upon  application  to  the  Honor- 
ary Secretary,  be  entitled  to  have  his  name 
entered  upon  the  Register,  and  to  become  and 
remain  a  McmlxT  thereof  upon  payment  of  the 
annual  sectional  subscription,  if  any,  for  that 
and  each  succeeding  year  during  which  he 
icmuins  a  Member  of  the  Local  Section,  without 
any   entrance   fee   and   without    being   elected. 

Alterations  of  A 
(40.)  Amendments  in,  alteration  of,  or  additions  to 
the  rules  of  a  Local  Section  shall  bo  submitted  to  the 
Council,  and  shall  not  become  operative  or  of  any 
effect  unless  and  until  they  have  been  allowed  by  the 
Council,  and  notice  of  such  allowance  has  been  given 
by  the  ( .iener.il  Secretary 

Expenses  of  Local  Section. 
(41.)    The    expenses   of  a    Local  Section    shall    be 

■  d  out  of  tho  annual  sectional  subscriptions  (if 
any)  of  the  Members  of  such  Section,  but  the  Council 
in  its  discretion  may  defray  the  whole  or  may  make  a 
grant  in  aid  thereof  out  of  the  General  Funds  of  the 

y,  and  a  Local  Section  shall  not  pay,  or  incur, 
any  exiienses  except  reasonable  sums  for  tho  clerical 
assistance,  printing,  stationery,  advertising,  reporting, 
and  postago  required  for  conducting  the  business,  and 
the  hire  of  rooms  for  meetings  thereof  without  tho 
previous  sanction  in  writing  of  the  Council,  and  an 
account  of  the  income  received  and  the  expenditure 
paid  or  incurred  by  a  Local  Section  during  tho  year 
ending  on  the  thirty-first  day  of  December,  shull  on 
or  before  the  fifteenth  day  of  February  in  the  following 
yeur  be  sent   to  tho  Council. 

Communications  to  Local  Sections. 
(42.)  The  Committee  of  a  Local  Section,  in  further- 
ance ot  the  objects  of  the  Society,  may  invito  or  receive 
communications  from  any  person,  whether  a  Member 
Of  the  Society  or  not,  upon  uny  subject  coming  within 
the  scope  of  the  said  objects,  and  such  communications 
may  be  made  by  the  reading  of  an  essay  or  paper  , 
or  the  delivery  of  a  lecture  nt  u  meeting  of  the  Members 
of  the  Local  Section,  and  every  such  communication 
-  if  intended  for  publication  in  tho  Journal — shall, 
before  or  after  such  meeting  as  the  circumstances 
may   require,    be   *m    to   the   Council    for   their  con- 


sideration, and  the  Council  may  in  their  discretion, 
subject  to  any  condition  or  so  any  by-law  or  rule 
relating  thereto,  cause  the  *\.m-,  with  or  without  any 
dis  luaaton  theraoa,  or  any  eon  1  ins  id  abstract  thereof, 
to  be  publish    1  in  the  .(oirud. 

Sectional  Offi-ers  tx-offloio  MsntO  rs  of  Oouneil. 
(43.)  The   Chairman    and    Honorary    Secretary   of 
every  Lo.-ol  Section,  duly   constituted,  shall  become, 
an  1    remain,   during   their   respective  tonus  of  office 

tX-offlctO   Members  of  the   Council. 

/.'.  ttrioHon  <>»  Communications  by  Local  Sections. 

(44)  Neither  tho  Committee  of  a  Local  Section  nor 
any  meeting  thereof  shall  cause  to  bo  published,  or 
authorise  or  countenance  the  publication  of  any  notice 
upon  any  matter  or  subject  whatsoever  either  in  the 
name  of  tho  Society  or  in  tho  name  of  the  said  Oom- 
mittee or  Section,  to  tho  general  public,  except,  it 
relate  wholly  to  the  ordinary  business  of  such  Local 
Section,  and  except  as  provided  in  By-law  65,  and  all 
oilier  notices  and  communications  shall  bo  conducted 
through  or  shall  bo  subject  to  tho  express  sanction  of 
the  Council. 

■        /■  <>/  n  l.i  ■  il  8 i  ■'"'  i. 

(45)  The  Council  may,  at  a  special  meeting  called  for 
that  purpose,  doelaro  by  resolution  that  a  Local  Section 
shall  be  suspended  in  operation,  or  shall  be,  dissolved  : — ■ 

(a)  If  it  shall  appoar  that  the  further  continuance 
of  the  Section  is  not  in  accord  with  or  conducive 
to  the  interests  of  tho  Socioty,  or  tho  furtherance 
of  its  objects. 

(6 )  Whenever  throe-fourths  of  the  Members  of  the 
Local  Section  vote  in  favour  of  a  resolution, 
proposed  at  a  meeting  called  for  tho  express 
purpose,  that  it  is  desirable  such  Section  shall 
be  suspended  or  dissolved. 

Patvt  V.-  SUBJECT  GROUPS. 
Formation  of  a  Subject  Group. 

(46)  A  Subject  Group  may  be  formed  by  tho  Council, 
whenever  thirty  or  more  Members  identilied  iu  interest 
with  a  particular  subject  within  the  objects  of  the 
Society  make  application  in  writing  to  the  Council, 
signed  by  such  Members,  to  cause  a  Register  to  be  made 
for  that  purpose,  and  represent  to  the  Council  that  the 
establishment  of  such  Subject  Group  will  further  more 
efficiently  the  objects  of  tho  Socioty.  If  the  Council, 
upon  consideration  of  such  application,  consider  that  it 
would  be  expedient  to  form  such  Subject  Group  they 
may  require  the  signatories  to  form  a  provisional 
committee,  and  to  submit  draft  rules  under  which  tho 
business  of  the  Subject  Group  is  intended  to  be  man- 
aged and  conducted,  and  may  provisionally  approve 
such  draft  rules  with  any  modifications  thereof  which 
to  tho  Council  may  seem  requisite  or  desirable,  and  upon 
such  provisional  approval,  to  elect  a  committee  and 
officers  as  hereinafter  provided.  Upon  notice  to  the 
Council  that  such  committee  and  officers  have  been 
elected  at  a  meeting  of  any  of  the  signatories  and  any 
other  Members  numbering  in  the  whole  not  less  than 
thirty,  and  that  the  draft  rules  approved  by  the 
Council  as  aforesaid  havo  been  adopted  at  such  meeting, 
the  Council  shali  allow  the  adopted  rules  as  the  rules 

of  the  said  Subject  Group,  and  from  the  date  of  such 
allowance  the  said  Subject  Group  shall  be  deomod  to 
be  constituted  in  accordance  wth  the  Charter  and 
By-laws. 

Rules  of  a  Subject  Group 
(47.)  Tho  Rules  of  every  Subject  Groupshall  contain 
the  following  provisions  : — 

(i)  That  the  business  of  the  Subject  Group  shull  be 
conducted  by  a  Committee  choson  from  Mem- 
bers on  the  Register  of  tho  Subject  Group  con- 
sisting of  a  Chairman,  Honorary  Secretary,  and 
ordinary  members  of  Committoo  as  provided 
by  Rules. 
(ii.)  That  any  Member  of  the  Society  shall,  upon 
applicaton  to  the  Honorary  Secretary,  be 
entitled  to  have  his  name  entered  upon  the 
Register,  and  to  become  and  remain  a  Member 
of  the  Group  upon  payment  of  the  annual 
Group  subscription,  if  any,  for  that  and  each 
succeeding  year  during  which   he   remains  a 
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Member  of  the  Subject  Group  without  any 
entrance  fee  and  without  being  elected, 
(iii.)  Ordinary  meetings  of  the  Subject  Group  may 
include  Conferences  on  special  topics  and  may 
be  held  at  the  discretion  of  the  Committee  in 
centres  where  the  subjects  to  be  discussed  have 
particular  local  industrial  importance.  The 
Secretary  of  the  Local  Section  in  the  area  of 
which  the  meetings  are  to  be  held  is  to  be 
consulted  as  to  the  proposed  dates  of  such 
meetings. 

Alterations  of  Rules. 
(48.)  Amendments  in,  alterations  of,  or  additions  to 
the  rules  of  a  Subject  Group  shall  be  submitted  to  tha 
Council,  and  shall  not  become  operative  or  of  any  effect 
unless  and  until  they  have  been  allowed  by  the  Council, 
and  notice  of  such  allowance  has  been  given  by  the 
General  Secretary. 

Expenses  of  a  Subject  Group. 
(49.)  The  expenses  of  a  Subject  Group  shall  ba 
defrayed  out  of  the  annual  Group  subscriptions  (if  any) 
of  the  Members  of  such  Group,  but  the  Council  in  its 
discretion  may  defray  the  whole  or  may  make  a  grant 
in  aid  thereof  out  of  the  General  Funds  of  the  Society, 
and  a  Subject  Group  shall  not  pay,  or  incur,  any 
expenses  except  reasonable  sums  for  the  clerical 
assistance,  printing,  stationery,  advertising,  reporting, 
and  postage  required  for  conducting  the  business,  and 
the  hire  of  rooms  for  meetings  thereof  without  the 
previous  sanction  in  writing  of  the  Council,  and  an 
account  of  the  income  received  and  the  expenditure 
paid  or  incurred  by  a  Subject  Group  during  the  year 
ending  on  the  thirty-first  day  of  December  shall,  on  or 
before  the  fifteenth  day  of  February  in  the  following 
year,  be  sent  to  the  Council. 

Communications  to  Subject  Groups. 
(50.)  The  Committee  of  a  Subject  Group,  in  further- 
ance of  the  objects  of  the  Society,  may  invite  or  receive 
communications  from  any  person,  whether  a  member 
of  the  Society  or  not,  upon  any  subject  coming  within 
the  scope  of  the  said  objects,  and  such  communications 
may  be  made  by  the  reading  of  an  essay  or  paper, 
or  the  delivery  of  a  lecture  at  a  meeting  of  the  Members 
of  the  Subject  Group,  and  every  such  communication, 
if  intended  for  publication  in  the  Journal,  shall,  before 
or  after  such  meeting,  as  the  circumstances  may 
require,  be  sent  to  the  Council  for  their  consideration, 
and  the  Council  may  in  their  discretion,  subject  to  any 
condition  or  to  any  by-law  or  rule  relating  thereto, 
cause  the  same,  with  or  without  any  discussion  thereon, 
or  any  condensed  abstract  thereof,  to  be  published  in 
the  Journal. 

Group   Officers   ex-officio   Members  of  Council. 
(51.)  The  Chairman  and  Honorary  Secretary  of  every 
Subject  Group  shall  become,  and  remain,  during  their 
respective  terms  of  office  ex  officio  Members  of  the 
Council. 

Restriction  on  Communications  by  Subject  Groups. 

(52.)  Neither  the  Committee  of  a  Subject  Group  nor 
any  meeting  thereof  shall  cause  to  be  published,  or 
authorise  or  countenance  the  publication  of  any  notice 
upon  any  matter  or  subject  whatsoever,  except  as  pro- 
vided in  By-law  50,  either  in  the  name  of  the  Society 
or  in  the  name  of  the  said  Committee  or  Group,  to  the 
general  public  (except  it  relate  wholly  to  the  ordinary 
business  of  such  Subject  Group),  and,  except  as  afore- 
said, all  other  notices  and  communications  shall  be 
conducted  through  or  shall  be  subject  to  the  express 
sanction  of  the  Council. 

Cesser  of  a  Subject  Group. 
(53.)  The  Council  may,  at  a  special  meeting  called  for 
that   purpose,    declare    by   resolution   that   a   Subject 
Group   shall   be  suspended  in  operation,   or  shall   be 
dissolved  : — 

(a)  If  it  shall  appear  that  the  further  continuance  of 
the  Group  is  not  in  accord  with  or  conducive  to 
the  interests  of  the  Society,  or  the  furtherance 
of  its  objects. 
(6)  Whenever  three-fourths  of  the  Members  of  the 
Subject  Group  vote  in  favour  of  a  resolution, 
proposed  at  a  meeting  called  for  the  express 
purpose,  that  it  is  desirable  such  Group  shall  be 
suspended  or  dissolved. 


Part  VI.— THE  JOURNAL. 
Conduct  of  the  Journal. 
(54.)  The  Journal  shall  be  under  the  sole  conduct 
and  management  in  all  respects  of  the  Council,  but  they 
may  at  any  time,  subject  to  any  rules  and  regulations 
made  by  them  in  reference  thereto,  appoint  from 
amongst  the  Members  any  Committees  which  seem  to 
them  desirable  to  assist  in  such  conduct  or  management, 
and  subject  as  aforesaid,  shall  be  at  liberty  to  delegate 
any  of  their  duties  or  funotions  as  regards  the  Journal 
to  any  such  Committee.  The  Council  may  also,  in  ad- 
dition to  the  Editor  or  Editors,  appoint  upon  and  subject 
to  such  terms,  and  at  such  reasonable  remuneration  as 
they  may  decide,  any  managers,  contributors,  sub- 
editors, abstractors  or  other  persons  to  assist  in  the 
compilation,  preparation,  and  publication  of  the 
Journal,  any  of  whom  may  or  may  not  be  Members. 

Prior  Right  of  Publication. 
(55)  It  shall  be  a  condition  of  acceptance  of  every 
communication  made  to  any  meeting  of  the  Society 
or  of  a  Local  Section  or  Subject  Group  or  submitted 
to  the  Council  for  publication  in  the  Journal,  whether 
made  by  a  Member  or  not,  that,  unless  there  shall 
have  been  a  previous  agreement  with  the  Council 
to  the  contrary,  the  Society  shall  thereby  become 
entitled  to  a  prior  right  of  publication  thereof,  in  what- 
ever form  the  Council  decide  to  make  such  publication 
in  the  Journal,  for  three  months  aftor  its  acceptance, 
and  if  the  person  by  whom  the  communication  is 
intended  to  be  made  is  not  a  Member,  he  shall  be 
informed  of  this  condition  by  notice  in  writing  from 
the  General  Secretary,  or  the  Honorary  Secretary  of 
the  Local  Section  or  Subject  Group.  If,  however,  a 
communication  to  a  Local  Section  or  Subject  Group 
is  deemed  by  the  Council  not  to  be  of  general  interest 
to  the  Members  of  the  Society,  the  Committee  of  the 
Local  Section  or  Subject  Group  shall  have  the  right 
to  publish  and  circulate  such  communication,  subject 
to  such  rules  as  the  Council  may  from  time  to  time 
determine. 

Publication  of  Journal. 
(56.)  The  Council  shall  cause  the  Journal  to  ba 
published  and  sent  to  the  Members  at  least  once  in 
every  month,  upon  such  dates  as  they  may  think  fit, 
and  they  may  sell,  or  present  gratuitously,  or  exchange 
copies,  for  any  part  thereof  to  or  with  any  State  or 
public  department,  or  any  institution,  library,  society, 
corporate  body,  company  or  person  whatsoever. 

Contents  of  Journal. 
(57.)  Nothing  shall  be  printed  or  published  in  the 
Journal  the  printing  and  publication  whereof  has  not 
been  authorised  by  the  Council,  or  any  Committee 
appointed  by  them,  and  acting  in  such  respect  for 
and  on  behalf  of  the  Council,  but  the  Council  or  such 
Committee  may  authorise  the  printing  and  publication 
of  any  matter  or  thing  coming  within  or  relating  to  the 
objects  of  the  Society,  in  such  manner  as  they  may 
determine,  and  may  also  accept  and  publish  for 
payment  any  advertisements  of  which  they  may 
not  disapprove,  and  all  payments  made  therefor, 
or  for  any  copies  of  the  Journal  sold  as  aforesaid, 
shall  be  credited  to  the  cost  of  preparing,  editing, 
printing,    publishing,    and    distributing    the    Journal. 

Part  VII.— FINANCIAL. 

Financial  Management  by  Council. 

(58.)  The  administration  of  the  Funds,  and  of  all 
financial  matters  of  or  relating  to  the  Society,  shall 
be  conducted  and  managed  by  the  Council,  who  shall 
act  as  a  general  Committee  of  Finance,  but  they  may 
delegate  any  of  their  duties  or  functions  in  respect 
thereof  to  Committees  composed  of  Members  of  and 
appointed  by  the  Council,  and  such  Committees 
shall  act  only  subject  to  the  control  of  the  Council, 
and  of  any  rules  made  by  them  in  that  behalf. 

Annual  Balance  Sheet. 
(59  )  The  Council  shall  receive  and  consider  and  may 
adopt  the  Annual  Balance  Sheet  and  General  Financial 
Statement  submitted  by  the  Treasurer,  and  the  report 
of  the  Auditors  thereon,  and  shall,  whether  adopted 
or   not,    cause   the    Balance    Sheet,    Statement,    and 
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Beporl   ad  reeaid  to  be  printed  and  sent  to  all  tho 
Members  as  a  ii.  in.'  under  the   Bj  laws,  and  such 
shall  u.  sent  net  Utter  than  the  thirtieth  day 
of  June  m  every  your. 

Receipts  and  Payment*. 

(GO.)  All  moneys  doe  or  payable  to  the  Society  shall 

be  pnid  to  anil  received  bj   the  Treasurer,  or  other 

person   in    that    behell   appointed    by    the    Council, 

and  a  reeei]  I  tor  evejg  anon  payment  shall  be  given 

i.i  til.,  iiiiiii.'  "i  the  S'.i  1. 1  \  i.\  th..  said  Treasurer  or  other 

All  in.  n.  yi  rem  rved  os  aforesaid  shall  bo  paid 

forthwith  int. i  the  aooount  ol  the  Society  kepi  at  such 

bankets  as  may   far  the    time   being   l..>  appointed 

i.v  th.'  Council  ta  U>  the  bankeis  ol  the  Society,  and 

every    cheque    drawn    on    the   said   account    shall    bo 

I  by  two  members  of  the  Council  duly  authorised 

by    tin1   Count  il  and  countersigned   by  tho  General 

wiry. 

Borrowing  Powers. 
(01.)  The  Council  may  at  any  time,  in  the  exercise 
of  their  discretion,  borrow  money  temporarily,  and  may 
pay  interest  thereon,  and  may  charge  the  property, 
assets,  and  investment?  ol  the  Society,  so  fur  as  they 
arc  enabled  lawfully  so  to  do,  for  the  repayment  anil 
payment  of  euch  borrowed  money  and  interest  respsc- 
tively. 

liwsatmsntt. 

(62.)  All  life  compositions,  and  all  donation!),  bo- 
quests,  and  endowments,  unless  given  subject  to 
any  other  condition,  or  otherwise  provided  by  any 
Deed  or  Trust  relating  thereto,  shall,  and  all  funds 
ol  the  Society  not  needed  immediately  for  the 
ordinary  purposes  thereof  may  bo  invested  in  the  name 
of  the  Society  or  in  the  names  of  three  Members  of  the 
Society  who  shall  not  bo  Members  of  the  Council  in 
any  securities  in  which  Trustees  aro  from  time  to 
time  authorised  to  invest  by  virtuo  of  the  Trustee  Act, 
1893,  or  any  subsisting  statutory  modification  thereof, 
with  power,  upon  the  authority  and  by  tho  direction 
of  tho  Council,  from  time  to  time  to  sell  or  vary  such 
securities,  and  the  Council  may  also  from  time  to  timo 
place  money  on  deposit  with  the  bankers  of  the  Society. 

Auditor. 
(63.)  Tho  Members  present  at  the  Annual  General 
Meeting  shall  elect  as  Auditor  of  the  Society,  at 
such  remuneration  as  the  meeting  shall  determine, 
an  Accountant  who  shall  be  a  member  of  the  Institute 
of  Chartered  Accountants  in  England  and  Wales,  or  a 
firm  of  Accountants  the  partners  whereof  are  members 
of  the  said  Institute,  and  the  person  or  firm  so  elected 
shall,  on  eloction,  become  and  remain  tho  Auditor  of 
the  Society  until  tho  next  Annual  General  Meeting, 
and  thon  shall  cease  to  bo  Auditor  unless  re-elected 
at  such  General  Meeting. 

Duties  of  Auditor. 
(64.)  Tho  Auditor  shall  have  access  at  all  reasonable 
times  to  all  the  accounts  and  books  of  account  in 
anywise  relating  to  tho  income  and  expenditure  and 
otherwise  the  financial  affairs  of  the  Society,  and  shall 
report  upon  the  Balance  Sheet  prepared  by  tho 
Treasurer  to  bo  submitted  to  the  Annual  General 
Meeting,  as  provided  by  tho  By-laws,  and  shall  certify 
as  to  the  correctness  or  otherwise  of  the  liabilities, 
assets,  and  investments  of  the  Society  as  existing 
upon  the  thirty-first  day  of  December  prior  to  tho 
( MtereJ  Meeting  at  which  the  said  Balance  Sheet 
is  to  be  presented,  and  his  report  and  certificate  as 
aforesaid,  whatever  its  nature,  shall  be  printed  and 
sent  to  all  the  Members  accompanying  such  Balance 
Sheet. 

Carnal  Appointment  an-l  Removal  of  Auditor. 
65.)  If  at  ony  time  between  two  Annual  General 
Meetings  the  office  of  Auditor  becomes  vacant,  the 
Council  may  appoint  an  Auditor  possessing  tho 
qualifications  aforesaid,  who  shall  remain  in  offico 
until  the  next  ensuing  Annual  General  Meeting,  and 
the  Members  may  at  any  timo  after  an  Annual  General 
Meeting,  by  a  resolution  passed  by  a  majority  of  two- 
thirds  of  the  votes  of  Members  present  and  voting 
at  an  Extraordinary  General  Meeting  at  which  not 
less  than  thirty  Members  aro  present  and  vote,  remove 
any  Auditor  from  office,   and   may,   by  a  resolution 


passed  by  a  majority  ol  the  votes  of  Members  present 
and  voting  at  su.-h  meeting  in  number  not  loss  than 

aforesaid,  elect  at  such  loinunoration  M  the  mooting 
may  then  determine,  any  person  or  linn  qualified 
to  act  as  aforesaid. 

Tart  VIII.— MEE TINGS. 
Annual  (rsneraJ  Heating. 

(66.)  The  Annual  General  Meeting  for  tho  transaction 
ol  the  ordinary  general  business  of  the  Society  shall  he 
h.  M  it  mob  place  and  timo  in  every  year  as  tho  Council 
may  determine, 

The  ordinary  annual  businoss  of  the  Socioty  sliull 
compriso  : — 

The  election  of  : — 

Members  of   the  Council;    tho   Auditor; 

And  any  other  officers  provided  by  tho  Charter 

or  By-laws,  to  be  elected  at  such  meeting. 
Tho  reception  and  adoption  of  tho  Annual 
Report  of  tho  Council,  and  tho  Balanco  Sheet, 
Statement  of  Investments,  and  Financial 
Statement  of  tho  Treasurer  submitted  by 
the  Council,  together  with  the  Auditor's 
report  thereon. 

And  may  include  : — 

An  Address  by  tho  Prosidont. 

Any  communications  accepted  by  tho  Council,  and 
tho  discussion  of  the  same  if  deemed  dosirable. 

Conferences  or  discussions  botwoon  the  Mombers,  or 
between  Mombers  and  persons  who  aro  not 
Mcmbors,  and  visits  to  and  inspection  of  works, 
manufactories,  and  other  places  of  intorest  to 
the  Members  in  furtherance  of  the  objocts  of  the 
Society. 

Such  other  businoss  as  may  be  desirable  and  of  which 
notice,  according  to  the  By-laws,  has  been  duly 
given. 

Extraordinary  General  Meeting. 
(67.)  The  Council  may,  whenever  they  so  decide,  call 
an  Extraordinary  General  Meeting  of  the  Society, 
and  such  mooting  shall  be  called  by  them  on  receiving 
a  requisition  in  writing  so  to  do  signed  by  not  less 
than  thirty  Members,  and  stating  the  object  of  the 
proposed  meeting,  but  business  other  than  that  for 
which  the  mooting  was  called  shall  not  be  discussed 
or  transacted  at  an  Extraordinary  General  Meeting. 

Notices  of  General  Meetings. 
(68.)  Notico  of  tho  day,  hour,  and  place  of  the  com- 
mencement of  any  Annual  General  Meeting,  shall  bo 
sent  to  all  the  Mombers  two  months  at  the  least 
before  such  commencement.  In  the  case  of  an  Extra- 
ordinary Gonoral  Meeting  not  less  than  fourteen  days' 
notice  thoreof  shall  bo  sent  oithor  with  or  in  the  next 
succeeding  issue  of  tho  Journal  after  the  decision  of 
the  Council  to  call  such  meeting,  or  after  the  Council 
meeting  next  following  tho  date  upon  which  the  re- 
quisition relating  thereto  was  roeoived  by  the  General 
Secretary.  The  businoss  to  bo  considered  at  any  such 
Extraordinary  General  Meeting  shall  be  set  forth  on 
the  said  notice. 

Quorum  at  General  Meetings. 

(69.)  The  businoss  of  an  Annual  Gonoral  Meeting 
shall  not  commonce  until  the  Members  presont  at  tho 
meeting,  personally  or  by  proxy,  number  thirty  or 
upwards. 

The  business  for  which  an  Extraordinary  General 
Meeting  is  callod  shall  not  commence  until  tho  Members 
presont  at  the  mooting,  personally  or  by  proxy,  nuinbor 
thirty  or  upwards,  and  if  within  one  hour  aftor  the 
time  appointed  for  tho  commencement  of  such  meeting 
the  said  number  of  Members  are  not  presont  together, 
tho  meeting  shall  bo  thereupon  and  theroby  dissolved. 
A  Momber  may  appoint  another  Member  as  his  proxy 
at  any  meeting,  by  giving  to  the  General  Secretary 
notice  in  writing  to  that  effect  not  less  than  2-1  heurs 
before  the  time  fixed  for  such  meeting. 

Conduct  of  Business  at  Meetings. 
(70.)  Subject  to  the  provisions  of  tho  Bylaws 
relating  thereto,  tho  ordor  of  and  the  manner  of  con- 
ducting the  businoss,  and  tho  way  in  which  Members 
may  record  their  votes  thereat,  or  any  other  matter 
or  thing  of  or  relating  to  a  General  Meeting  of  the 
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Society  not  provided  for  in  the  Charter  or  By-laws, 
shall  be  regulated  by  roles  made  from  time  to  time  by 
the  Council,  but  such  rules  or  any  addition  thereto, 
alteration,  amendment,  suspension,  or  rescission 
thereof,  shall,  before  becoming  operative,  ba  sub- 
mitted to  and  approved  at  an  Annual  Ganeral  Meeting. 

Notice  of  Motion  at  Annual  General  Meeting  to  be  given. 
(71.)  A  Member  wishing  to  bring  before  the  Annual 
General  Meeting  any  motion  not  relating  to  the  ordin- 
ary annual  business  of  the  Society  as  aforesaid,  shall 
give  notice  to  the  Council  not  less  than  one  month 
before  such  Annual  General  Meeting,  and  no  motion 
shall  come  before  the  meeting  unless  notice  thereof 
has  been  so  given,  and  on  receipt  of  such  notice  of 
motion  the  Council  shall  give  notice  thereof  in  the 
next  issue  of  the  Journal. 

Chairman  of  Meetings. 
(72.)  At  all  meetings  of  the  Society  the  President 
for  the  time  being,  shall  be  Chairman,  or  in  his  absence 
the  Chairman  shall  be  elected  from  among  the  Members 
present. 

Minutes  to  be  Evidence. 
(73.)  Minutes  shall  be  made  in  proper  books,  to  be 
provided  for  the  purpose,  of  all  resolutions  and  pro- 
ceedings of  meetings  of  the  Society  or  of  the  Council, 
or  of  each  Local  Section  or  Subject  Group,  and  of 
any  committee  appointed  by  the  Council  or  a  Local 
Section  or  Subject  Group,  and  every  Minute  signed  by 
the  Chairman  of  the  meeting  to  which  it  relates,  or 
by  the  Chairman  of  a  subsequent  meeting,  shall  be 
sufficient   evidence   of   the   facts   stated   therein. 


(74. 


Part  IX.— MISCELLANEOUS. 
Notices  to  Members. 
Any  notice  required  by  the  Charter  or   the 


By-laws  to  be  given  to  Members  whether  relating  in 
anywise  to  the  affairs  of  the  Society  or  of  a  Local 
Section  may  be  a  written  or  printed  notice,  and  may 
be  sent  to  Members  either  separately  or  in,  or  with, 
or  if  printed  may  be  printed  under  the  heading  of 
"Notices,"  as  part  of  the  next  issue  of  the  Journal, 
as  the  Council  may  direct,  and  any  notice  shall  be 
deemed  to  have  been  duly  sent  to  a  Member  when 
such  notice,  or  the  Journal  in  which  it  is  sent,  or 
printed,  and  addressed  to  the  last  address  of  the 
Member  appearing  in  the  Register,  has  been  put  into 
the  post.  All  notices  shall  be  signed  by  the  General 
Secretary. 

Provisions  as  to  Register. 
(75.)  The  Register  shall  be  kept  by  the  General 
Secretary,  subject  to  the  direction  of  the  Council,  and 
the  last  address  of  any  Member  entered  therein  shall 
for  the  purpose  of  all  notices  and  otherwise  be  deemed 
to  be  the  address  of  that  Member,  but  a  Member  may 
at  any  time,  by  notice  in  writing  to  the  General  Secre- 
tary, require  his  address  last  entered  in  the  Register 
to  be  altered. 

Award  of  a  Medal  by  Society. 
(76.)  The  practice  of  awarding  a  medil  periodically 
to  a  person  selected  by  the  Council  may  be  continued 
by  the  Council,  and  the  Council  in  its  discretion  may 
for  such  purpose  apply  the  funds  of  the  Society,  subject 
to  the  following  conditions  (that  is  to  say)  : — 

(a)  The  medal  shall  be  called  "  the  Medal  of  the 
Society  of  Chemical  Industry,"  and  shall  not 
be  awarded  more  frequently  than  once  in  every 
two  years, 
(ft)  The  recipient  of  the  medal  shall  be  a  person  who, 
in  the  opinion  of  the  Council,  has  rendered 
conspicuous  service  to  Applied  Chemistry  by 
research,  discovery,  invention,  or  improve- 
ments in  processes,  or  to  the  Society  in  further- 
ance of  its  objects,  and  may  or  may  not  be  a 
Member,  and  may  be  of  any  nationality. 

(c)  More  than  one  medal  shall  not  be  awarded  in 
any  year. 

(d)  The  presentation  of  the  medal  shall  be  made  to 
the  recipient  either  in  person  or  proxy  at  the 
Annual  General  Meeting  for  that  year  iu  which 
the  Council  decides  to  award  the  medal,  and  the 


name  of  the  recipient  and  the  said  service  in 

respect  of  which  the  medal  is  awarded  shall  be 

notified  to  the  Members  in  the  notice  of  such 

General  Meeting. 

And  the  prop0  5al  to  award  a  meial  shall  be  considered 

at  any  meeting  of  the  Council  h^li  after   previous 

notice  of  such  proposil. 

Library. 
(77.)  Every  paper,  map,  plan,  drawing,  or  model 
presented  to  the  Society  shall  become  the  property  of 
the  Society,  except  the  present  or  thereof  shall  stipulate 
to  the  contrary  at  the  time  of  presentation,  and  all 
such,  together  with  all  publications  presented  to  or 
purchased  by  the  Society,  and  a  set  of  bound  copies 
of  all  issues  of  the  Journal  and  indices  thereof  pub- 
lished by  the  Society  of  1881,  or  the  Society,  shall  be 
kept  upon  the  premises  of  the  Society  for  the  use  of 
the  Members,  in  charge  of  a  Librarian  or  other  person 
appointed  by  the  Council,  and  shall  not  be  removed 
from  such  premises  or  kept  elsewhere  except  upon  the 
authority  of  the  Council. 

Pensions. 
(78.)  The  Council  may,  with  the  consent  of  a  General 
Meeting,  make  such  provision  for  pensioning  retired 
officers  and  servants  receiving  remuneration  in  respect 
of  their  several  offices  and  services  as  to  the  Council 
may  seem  just. 

Custody  of  Certain  Books. 
(79.)  The  Register  and  all  Minute  and  Account 
books,  or  other  books  dealing  with  or  recording  the 
conduct  of  the  business  of  the  Society,  except  the 
business  transacted  by  a  Local  Section,  shall  be  kept 
upon  the  premises  of  the  Society  in  the  custody  of  the 
General  Secretary  or  other  person  appointed  by  the 
Council  for  that  purpose,  and  shall  not  be  removed 
from  the  said  premises  or  kept  elsewhere  except  by  the 
authority  of  the  Council. 

Custody  of  Charter  Dieds  and  Securities. 
(80.)  The  Charter  and  all  deeds,  securities,  and  other 
documents  of  title  shall  be  deposited  for  safe  keeping 
with  the  bankers  of  the  Society,  who  shall,  whenever 
required,  produce  them  for  purposes  of  inspection  and 
verification  to  the  Auditor. 

Custody  ami  use  of  Common  Seal. 

(81.)  The  Common  Seal  of  the  Society  shall  be  kept 
in  such  custody  as  the  Council  may  for  the  time  being 
determine,  and  such  Seal  shall  not  be  affixed  to  any 
document  or  instrument  except  by  order  of  the  Council, 
and  in  the  presence  of  two  Members  thereof,  and  every 
such  document  or  instrument  when  sealed  shall  be 
signed  by  the  two  Members  of  the  Council  in  whose 
presence  the  Seal  was  affixed,  and  countersigned  by 
the  General   Secretary. 

Indemnity  of  Officers. 

(82.)  All  Members  of  the  Council,  the  Auditor, 
General  Secretary,  Editors,  and  other  officers  shall  be 
indemnified  by  the  Society  in  respect  of  all  losses  and 
proper  expenses  incurred  by  them  in  or  about  the  dis- 
charge of  their  respective  duties,  except  such  as  may 
arise  from  their  own  respective  wilful  default,  and  none 
of  them  shall  be  liable  for  any  other  Member  of  the 
Council,  Auditor,  General  Secretary,  Editor,  or  other 
officer,  or  for  joining  in  any  receipt  or  document, 
or  for  any  act  of  conformity,  and  for  any  loss  or  expense 
caused  to  the  Society  except  in  the  case  of  the  like 
default. 

Interpretation  jf  Bylaws. 

(83.)  Any  difficulty  arising  out  of  the  proceedings 
of  Local  Sections  or  Subject  Groups,  or  as  to  the 
interpretation  of  the  By-laws  shall  be  referred  to  the 
Council  for  decision. 

Alteration  of  Bylaws. 
(84.)  A  new  By-law,  or  the  alteration,  suspension, 
or  repeal  of  any  existing  By-law,  may  be  proposed  at 
any  time  by  the  Council,  and  shall  be  proposed  by 
them  after  receipt  of  a  requisition  so  to  do  signed 
by  at  least  fifty  Members.  The  proposal  made  shall 
in  all  cases  be  set  forth  in  the  notice  of  the  meeting 
at  which  it  is  to  be  considered  and  decided. 
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